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WIND AND CURRENT CHARTS.
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The gxeat demand for these charts- among seamen, and the interest which thiey-have excited among phl-
: losophers, make it proper that I should give a more detailed account than I have yet glven as-to the progress
of the work, the objects in view; and the prospects ahead. ‘ T

Thxs is the more proper because I hope thereby to impress seafaring men and others, who haveﬂt in theu'
power to facilitate or retard the work, with the importance of the undertaking. : o

¢ In the present condmon of the surface of our planet,” says the most celebrated trav ellér and phﬂow- ‘
pher-of the age,  the area of the solid is to that of the fluid parts as 1 to 24, (according to Rigaud, as 100 to
270.) The islands form scarcely g of' the continental masses, which are so unequally divided that they ton- A
sist of three times miore land in the northern than in the southern hemisphere ; the latter being, therefdfe,*pp?i
eminently oceanic. From 40° South Latitude, to the Antartic Pole, the Earth is almost entirely covered: with
~water. The fluid element predominates in like manner between the eastern shores of the old, and;;t_hg“}:westérn\
shores of fhe new’ continent, being only interspersed with some few insular groups. The learned hydrographer,
Fleurieu, has very justly named this vast oceanic basin which, under the tropics, extends over 145° of Lon-
gitude, the Great Ocean, in contradistinction to all other seas. " The southern and western hemispheres (reckon-
ing the latter from the meridian of Teneriffe) are, therefore; more rich in water than any other region of the’
wlhole earth. _ '

¢ These are the main points involved in-the consideration of the relative quentity of Jand and sea, a relation:
which exercises so important an influence on the dlstrlbutlon of temperature, the variation in atmospheric pres~
sure; the direction of the winds; and the quantity of moisture contained in the air, with which the development
of vegetation is so essentially: connected: When we consider that nearly three-fourths (;f the upper surface-
of our planet are covered with water, we shall be less surprised at: the imperfect condition of meteorology
before the beginning of the present century; since it is only duriné the subsequent period that numerous: ac-
curate observations on the temperature of the sea at different latitudes, and at different seasons, have been made:
- and numerically. compared. together.”’—Cosmos.. ‘

] beg you. to-express: to Lieut.. Maury, the authot of the beautiful Charts' of the: Wmds and Cunrents,
prepared' ’Wuh so much care and profound. learning, my: hearty gratitude and esteem.. It:is a,gmat underta-
king, equally: important. to the practical:navigator: and for; the advance of meteorology: in: getieral. Tt has been:
viewed. in this light in,. ‘Germany by all persons who have. a taste for physlcal geography. ~In an analogous:
way,anything of: isothermal: oountﬂem(munbnes:of» equal.annual temperatire;) has for the first time become really
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frultful smce Dorve has taught s “the 1solherms of the several months chleﬁ) on the land ; since two- thirds of
the atmosphere rests ‘upon the sea; Ma,‘ury s work is ‘so fauch the more welcome and valuable because it
mcludes at the same time the oceanic currents, the coursé of the winds and the temperature. How remark-
able are the relations of temperatures, in' Sheet No 2, South Atlantxc, East and West of Longltude 40,
how much would this department of meteorology gain if it were filled up according to Maury’s proposition.
in Commodore Lewis Warrington’s Log Book. The shortening of the voyage from the United States to the
Equator, is a beautiful result of this undertaking. The bountiful manner in which these Charts are distributed
raises our expectations still higher.”—Baron Von Humboldt to Dr. Fligel, U. S. Consul, Lezpszc
. It is not for the benefit of navigation alone that seamen are invited to make observations and collect ma-
N terials for the Wind and Current Charts; other great interests besides those of commerce have their origin in the
?Jocean or the air; and these interests are to be benefitted by a better knowledge than we now have of-the
laws which govern the circulation of the atmosphere, and regulate the movements of the aqueous portions of
our plaoet. o , : o

The truth of the proposition is so obvious, that the agricultural capacities of any place are as dependent
upon‘*thé hygrometriczil as upon the thermometrical condition of the atmosphere, needs only to be stated as a_
proposmon to-secure the assent of all. | ,

Each kind of plant requ1res for its most perfect development a certdln degree of moisture, and the winds
which hrmg it that-moisture can only get it from the sea or other evaporating surfaces.

IU is often argued because wine and'olives, or other staples are produced upon a given parallel of
latitude, that therefore they should be produced upon the same parallel wherever the proper soil is to be found.

Whereas, the consideration as to the route which the winds from the ocean have to pursue in order to
reach the situation of the supposed parallel, has much to do with the case.

Virginia and California are between the. same«pa‘rzﬂlels, yet “how different their agrlcu]tural resources, the
character and the flavor-of their frmts, all owing not 'so much to difference of soil as to the way the winds blow,
the quantity of moisture they bring with them, the proportion of clouds and sunshine allotted to each place.

The system of researches embraced by the Wind and Current Charts, therefore it would appear, conc.erln
the philosopher and the husbandman, as well as the mariner, the merchant and the statesman.

A wider field, or one more rich with promise, has never engaged the attention of the philosopher Though
much trodden and often frequented, it has never been explored, if we take exploration to mean the collecting -
-and groupmg all those phenomena which mariners observe in relation to the ocean and the air above it, with - -
the view of tracing, i in the true spirit of inductive philosophy, fact into effect, and effect up to cause.

- The mariner, therefore, should bear it always in mind when he is making and recording out upon the wide
ocean an observation in connection with these Charts, that upon the fidelity with which that observation and the
record of it are made, depends the ability here to read aright the workings of those physical agents that are em- -
ployed in the grand scheme of creation, to produce those results which are the subject of observation with him.

The wind and rain; the vapor and the cloud; the tide, the current, the saltness and depth, and temperature
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and color of the-sea ; the shade of the sky ; the temperature of the au' 5 the tint and shape of the clouds; the
height of the tree on the shore, the size of the leaves, the brilliancy of the flowers;—all may be regarded as the
k exponents of certain physmal combinations, and, therefore, as the- expressmns in which nature chooses o an-
nounce her own meaning, or if we please, as the language in which she writes down the operation of her own laws.
_No fact gathered in sucha field as this is can come amiss to those who tread the walks of inductive philosophy ;

| for every such fact is a syllable in the hand book of nature, and it is by patiently collecting fact after fact,
and by Jomlng syllable after syllable together, that we may finally seek to read aright from the great volume
before us.

Dr. Buist; a learned and ‘eminent savant of India, has drawn a picture of the ﬁeld in which navigators are
“so earnestly invited fo labor and 1end their help, which is so true and so glowmg that T beg leave to ’hold it up ;
here for their contemplation. ‘ |

In the report on the affairs of the ¢Bombay Geographical Society,” presented by the Secretary at the
annual meeting, in May 1850, it is remarked: ¢ The Assistant Secretary of your Society,*" “Mr. Macfarlane,
has made considerable progress in the construction of Wind and Current Charts, founded on the informa--
tion supplied by ship’s logs, and on the prmmple of Lieutenant Maury. It is more than probable that besrdes
the currents occasioned by the trade-winds, monsoons, and sets of the tides, we have a group of mdi jn‘)ents‘
intermingled with these dependant mainly on evaporation. When it is remembered that on fhe western
shore of the Arabian sea, 1ncludmg in this the Red sea and Persian gulf, from the line northward, we have
an expanse of coast of no less than 6 ,000 mlles, and a stretch of country of probably not less than 100 miles
inland from this, where the average fall of rain does not amount to four inches annually, where no_t one-half
of this ever reaches the sea, and where, to- the best of our knowledge, the evaporation over the ocean averacres
at least a quarter-of an inch daily, all the year round, or close on eight feet annually, some idea of the enor-
mous abstracuon of water in the shape of vapor may be formed. On the’ ‘assumption . that thlS extends
no further, on an average, than 50 miles out to sea, we shall have no less than 39 cubic miles of Water Taised
annually in vapor from the northern and northwestern side of the basin, which must be supphed from the open
ocean to the South, or the rains on the East. The fall of rain on the western side of the ridge of the moun-
tain chain, from Cape Comorin to Cutch, averages pretty nearly 180 inches annually, and of this at least
160 is carried off to the sea: that on the Concan to 70 inches, of which probably 30 flow off to the ocean :
or betwixt the two, over an area of twenty miles from the sea-shore to the ghauts, and about 1200 miles
from the North to the South, or an area of 24,000 square miles in all, we shall probably have an average dis-
charge of nine feet, or close on forty cubic' miles of water,—an amount sufficient, were it not diffused, to
raise the sea on our shores three feet high, over an area of 72,000 square miles. * v

“The waters of the ocean cover nearly three-fourths of the surface of the globe; and of* the- thlrty -eight
millions of miles of dry land in existence, twenty-eight millions belong to the northern hemlsphere The

mean depth of the ocean is somewhere about four miles—the greatest depth the soundlng line has ever reached

o

*Vide Transactions Bomba.y Geographical Society, Vol. IX—1850, p. LXXX; et seq.’
2 ,
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is five and a quarter miles.* The mean elevation of the land, agam, is about one thousand feet—the highest
pomt known to us, is nearly as ‘much above the level of the sea, as the greatest depth that has been measured,
is below it. The atmosphere, again, surrounds the earth like a vast envelope: its depth, by reason of the
tenujty attained by it, as the superincumbent pressure is withdrawn, is ﬁnknpwn to us,—but is guessed at
somewhere betwixt fifty and five hundred miles. It weight, and its constituent elements, have been deter-
mined with the utmost accuracy. The weight of the mass is equal to that of a solid globe of ‘lead sixty miles
" in diameter. Its principal elements arg oxygen and nitrogen gases, with a vast quantity of water suspended
in them in the shape of vapor, and commingled with these a quantity of carbon in the-shape of fixed air,
equsl to restore from its mass, many fold the coal that now exists in the world. In common with all
substances, the ocean and the air are increased in bulk, and consequently diminished in weight, by heat ; like
all fluids, they are mobile, tending to extend themselves equally in all directions, and to fill up depressions in
 whatever vacant spaces will admit them ; hence, in these respects, the resemblance betwixt their movements.
_ Water is not compressible or elastic, and it may be solidified into ice or vaporized into steam : air is elastic—
it may be condensed to any extent by pressure, or expanded to an indefinite degree of tenuity by pressure
being removed from it—it is not liable to undergo any change in its constitution beyond these, by any of the
ordmary mﬂuences by which it is affected. These facts are few and simple enough—let us see what results
arise from them. As the constant exposure of the Equatorial regions of the Earth to the Sun must necessarily
here engender a vast amount of heat,—and as his absence from the polar regions must in like manner pro-
mote an infinite accumulation of cold ;—to fit the entire Earth for a habitation to similar races of beings, a constant
interchange and commumon, betwixt the heat of the one and the eold of the other, must be’ carried on. The
ease and sxmphmty with which this is effected, surpass all description. The air heated near the Equator by
the. overpowering ‘influences of the Sun, is expanded-and lightened: it ascends into upper space, leaving a
© partial vacuum at the surface to be supphedy%fggmﬁthe regions adjoining. "T'wo currents from the poles to-
wards the Equator, are thus established at the surface, while the sublimated air, diffusing itself by its mobility,
flows in the upper regions of space from the equator towards the poles. Two vast whirlpools are thus estab-
hshed constantly carrymg away the heat from the torrid towards the icy regions, and these becoming cold by
contact with the ice, carry back their gelid freight to refresh the torrid zone. Did the Earth, as was long be-
lieved, stand still while the Sun circled round it, we should have had two sets of merldmna.l currents blowing
at the surface of the Earth, directly from North and South, towards the Equator, in the upper regions flowing
back again to the place whence they came. On the other hand, were the heating and cooling influences, just
referred to, to cease, and the Earth to fail in impressing its own motion on the atmosphere, we should have a
furious hurricane rushing round the globe, at the rate of 1,000 miles an hour,—tornadoes of ten times the speed
of the most violent now known to us, sweeping everything before them. A combination of the two influences,
' mo&iﬁed by the friction of the Earth; which tends to draw the air after it, gives us the trade winds, which

_ * Lteutenant Walsh U. 8. N., w}uIe co-operating in the U. 8. Schooner ¢¢ Tany,”” with me in these researches, reports a sounding
in the North Atlantic of 6§ miles, (5700 fathoms,) without bottom. M.
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sweep -round the equatorial région of the gl'obe unceasingly, at- the speed of from ten to twenty miles an hour,
the wrial current, quitting the polar regions with the comparatively tardy speed from East to West, 1mposed
on’it by the velocity due to the 70th parallel, is left behind the globe, and deflected into an obhque current, as
it advances southward, till, meetmg the current from the opposite pole near the equator, the two combine and
form the vast stream known as the trades,—separated in two, where the air ascends by the belt of variable winds
and rains. Impressed with the motion of the air, constantly sweeping its surface in one direction,yan'd obeying the
same laws of motion, the great sea itself would be excited into currents similar to those of the air, were it not
walled in by continents, and subjected to other comtrol. As it is, there are constant currents flowing from the ’
torrid towards the frigid zone, to supply the vast mass of vapor there drained off; while other whirlpools and
currents, such as the gigantic Gulf Stream, come to perform their part in the same s\tui)endt.)us drama. The'
current just named, sweeps from the Cape of Good Hope, across the South Atlantic, to the Gulf of Mexico,
and by the Straits of tl.le’Bahainas. Here it turns to the 'eaétward again, travelling along the coast of America
at the rate of from forty to a hundred miles a day; it now stands once more across the Atlantic, and divides i
itself into two branches ;—one finds- its way-into the northern sea, warming‘the adjoining waters as it ad-
vances, and turning back, most likely to form a second 'great whirlpgol, re-joining the originai stream near
Newfoundland. The main branch seeks the northern shores of Europe, and, sweeping along the coast of
Spain and Portugal, travels southward by the Azores to rejoin the main whirlpool. The waters of this vast
- Ocean river, are to the North of the tropic greatly warmer than those around ; the climate of every country it
approaches is improved by it, and the Laplander is e'nablédhb'y its means to live, and cultivate his barley, in a
latitude which everywhere else, throughout the world is condemned to perpetual sterility. But there are other
laws which the great sea obeys, which peculiarly adgipt it as the vehicle of interchange of heat and cold be-
twixt those regions where either exists in excess. ~Water- which contracts regulaﬂy from the boiling point
downwards, at a temperature of 40°, has reached its maximum of denSity, and thence begins to grow lighter
and expand. But for this most beneficent provision, the vast recesses of the northern ocean would be con-
tinually occupied with a fluid at the freezing point, which the least access of cold would convert into one solid
mass of ice. - The non-conducting power of water, which at present acts so valuable a part in the general
economy, so far from being a blessing would be a curse. No warmth could ever penetrate to thaw the founda-
tions of the frozen mass—no water find its way to float it from its foundations, so that, like the everlasting hills
themselves, rocted immoveably in its place, every year adding to its mass ; the solid structure would continualiy
advahce to the soufhward hermetical]y sealing the “polar ocean thus condemned to utter desolation, and en-
croaching on the North sea itself. Under existing circumstances, so soon as water is cooled down to 40°, it
sinks to the bottom, and, still eight degrees warmer than ice, it attacks the bases and saps the foundatzons of
the icebergs—themselves gigantic glaciers, which have fallen from the mountains into the sea, or “Wwhich have
grown to their present size in the shelter of bays and estuaries, and by accumulations from above. Once
forced from their anchorage, the first storm that arises drifts them to sea, ‘where the ‘beautiful law which ren-

ders ice lighter than the warmest water enables it to float,—and drifts southward a vast magazine of cold to
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cool the tepid water which bears it along,—the evaporation at the equator causing a deficit, the melting and
accumulation of the ice in the frigid zone giving rise to an excess of abcumulation, which tends along with
the action of the air, and other cauées, to institute and’ maintain the transporting current. - These stupendous
masses, which bave been seen at sea in the form of chur'chvspires and gothic towers, and minarets, rising to
the dheight‘ of from 300 to 600 feet, and exténding'over an area of not less than six square miles, the masses
above - water B,éing only one-tenth of the whole, are often to be found within the tropics. A striking
fact depeﬁ,daﬁt on this general law, has just been brought to light ; their is a line extending from pole to pole,
~at or under the surface of the ocean, where an invariable temperature of 39.5 is' maintained. The depth of
this varies With the latitude ; - at the equator it is 7,200 feet—at latitude B6° it ascends to the surface, the tem-
perature of the sea being here uniform throughéut North and South of this the cold water is uppermost, and
at latitude 70 theline of uniform temperature descends to 4,500. But these, though amongst the most regular
and magmﬁcent are but a small number of the contrivances by which the vast and beneficent ends of nature
are brought about. Ascent from the surface of the Earth, produces the same change in point of climate, as an
approach fo the poles ; even under the torrid zone, mountains reach the line of perpetual congelation at nearly
‘a third less altitude than the extreme elevation which they sometimes attain: at the poles, snow is perpetual
at the ground and at the different mtervenmg latitudes, reaches some intermediate point of congelatlon, be- ,
twixt one and 20, 000 feet. In America, from the line south to the tropics, as also, as there is now every
reason to beheve, in Afr1ca, within similar latitudes, vast ridges of mountains covered with perpetual snow,
run northward and southward in the line of the mendlan right across the path of’ the trade winds. A simi-
lar ridge, though of less magnificent dlmensmns, traverses the peninsula of Hmdoostan, increasing in altitude-
as 1t approaches the Ime,—attammg an elevation of 8,500 feet at Dodabetta, and above 6,000 in Ceylon. The
Alps in Europe, and the gigantic chain of the Himalayas in Asia, both far South in the temperate zone, stretch
from East to West, and intercept the wrial current-from’the ‘North. Others of lesser note, in the equatorial or
meridianal, or some intermediate dlrectlon, cross the paths of the atmospherical currents in every direction,
1mpartmg to t>}__,1¢r‘né fresh supplies of cold, as they themselves obtain from them warmth in exchange ; in strict-
'hfess, the twbﬂ operations are the same. Magnificent and stupendous as are the effects and results of the water
-and of air acting indépendently on each other, in equalising the temperature of the globe, {hey*are still more so
when combined, One cubic ihch of water when invested with a sufficiency- of heat, will form one cubic
foot of stéam—the water before its.evaporation, and the vapor which it forms, being exactly of the same
temperature, though in reality, in the process of conversion, 1,700 degrees of heat have been absorbed
or carried awéy from the vicinage, and rendered latent or imperceptible ; this,heat 1s relurned in a sensible
and perceptible form the moment the vapor is converted once more into water. The general fact is the same
in the case of vapor carried off by dry éir,' at any temperature that may be imagined, for down far below the
freezing point, evaporation proceeds uninterruptedly, or raised into steam by artificial means. The air, heated
and dried as it sweeps over theA arid surface of the soil, drinks up by day myriads of tons of moisture from the

sea—as much indeed as.would, were no moisture restored to it, depress its whole surface at the rate of |
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four feet annually over the surface of the ‘globe. "The quantlty of heat thus converted from a sensrble or

perceptible, to an insensible or latent state, is almost incredible. = The action. equally goes on, and with the

like results, over the surface of the Earth, as over-that of the. sea, Where there is moisture to be mthdrawn.

But night, and the seasons of the year, come around, and" the surplus temperature thus withdrawn ‘and stored

away, at the time it might have proved superfluous or inconvenient, is reserved, and rendered back so. soon as |
it is required ; and the cold of night; and the mgor of Wmter, are modrﬁed by ‘the heat gwen out at the pomt

- of condensation, by dew, rain, harl and snow.” “ .

* ¢“There are, however, cases -in which were the process of evaporatlon to g6 on W1thout mterru.ptmn and,
without lumt that order and regularity might be disturbed which it is the great object.of the Creator appar-
ently for an indefinite time to maintain, and in the arrangements for equalizing temperature ‘the: equxlibnum of
saltnesg be disturbed in certain portions of the sea, and that of morsture under ground in the warmer’ re-
gions of the earth. To prevent this, checksand counterpo1ses interpose just as their services come»to be requlred
It could scarcely be imagined that in such of our inland seas as were connected by a narrow ‘strait with' the:
- ‘Ocean, and were thus cut off from free access to ifs waters, the supply of fresh water which pours into them o
from the rivers around would exactly supply the amount carried away by evaporation. - Salt never' rrses in
stearm, and it is the pure element alone that is drawn off. ‘We have in such cases as the Black and Baltic.
seas an excess of supply over what is required, the surplusin the latter case flowing off through the* Darda- ’
" nelles, in the former through the Great and Little Belts. The vapor withdrawn from the Medlterranean ,
exceeds by about a third the whole amount of fresh water poured into it; the difference is made up by a current‘ V
through the straits of Gibraltar in-the latter: and a similar arrangement, modified by clrcumstances, ‘must
exist in all cases where crrcumstances are smular,—-—the supply of water rushing through the strait from the open
ocean bemg in exact proportlon to the difference betwikt that ‘provided from rain or by : rrvers, and that required
by the efflux of vapor; seas wholly isolated, such as the Caspian and the Dead sea; Httain. in. course of time a
state of perfect equilibrium—their surface becoming lowered: in level ‘and' diminished in -area, till 1t becomes
exactly of the proper size to yield in vapor the whole waters poured in. The Dead sea, before attammg this
condition of repose, has sunk thirteen hundred feet below the Medrterranean, the Caspian about one-fourth of this.
Lakes originally salt, and which to all appearance, are no more than fragments severed from the sea by
the earthquake or volcano, and which have no river or rain supplies Whatever, in process of time. dry up and
become a mass of rock salt i in their former basin.. Such is the formation in progress in the lake near TadJurra,
nearly five hundred feet below the level of the sea, rts waters having been this much depressed by evaporatlon,
having now almost altogether vanished, one mass of salt remaining in their room. As it is clear in a cise
such as that of the Medlterranean, that where salt water to a large extent was poured in and freSh :vater only

was diawsi- off, a constant concentration of brine must occur, the proposition was laid down"ny the most dis-

tinguished of" Our Geologlsts, and long held unquestronable, that huge accumulanons f salt i in mass larger
than-all that Cheshire contams, were belng formed in its depths. The doctrme emmently 1mprobab1e in 1tself

is now met. by the dlscovery of an’ outward under-current, in all hkelihood of brine. It is matter of easy



10 o THE WIND AND CURRENT CHARTS.

| demonstrahon, that ‘without some such arrangement as this, the Red sea must long ere now have been con-
wverted into one mass of salt, its upper waters at all events being known in reality to differ at present but little
in saltness from ‘those of the Southern ocean. The Red sea forms an excellent illustration of all kindred
cases. Here we have salt water flowing in perpetually through the straits of Babelmandeb, to furnish the sup-
plies for a mass of vapor calculated were the strait shut up, to lower the ‘whole surface of the’ sea elght
feet annually,——and even with the open strait, to add to its contents a proportlonate quantlty of salt. But'an
under-current of brme, which from its gravity, seeks the bottom, flows out again to mingle with the waters
of the Great Arabian sea, where swept along by currents, and raised to the surface by tides and shoals, it is -

'Ammgled by the waves through the other waters which yearly receive the enormous monsoon torrents, the
Concan and the Ghaut’s supply, become diluted to the proper strength of sea water and rendered uniform in
their constitution, by the agitation of the storms which then prevail. Flowing back again from the gpasts of

: Ihclia, where they are now in excess, to those of Africa, where they suffer from perpetual drainage, the same
round of operations go on continually ; and the sea, with all its estuaries and its inlets, retains the same limit,
and nearly the same constltutlon, for unnumbered ages. A like check prevents on shore the extreme heating -
and aesiecation from which the ground would otherwise suffer. The earth is a bad conductor of heat: the
rays ‘of the Sun which enter its surface, and raise the temperature to 100 or 150°, scarcely penetrate a foot
into the ground ; a few feet down, the warmth of the ground is nearly the same night and day. The moisture

: ‘which is there ‘preserved frée from: the influence of. currents of air, is never raised into vapor: so soon as the
hupper stratum of earth becomes thoroughly dried, caplllary ‘action by means of which all excess of water was
Wxthdrawn, ceases, and even under the heats of the tropics, the soil two feet down will be found on the approach

.of the rains sufficiently mo1st for the nourishment of plants. The splendid flowers - and v1gorous fohage
which burst forth in May, when the parched soil would lead us to look for nothing but sterility, need in no
way surprise us: fountains of water, boundless'in ‘éxtent and limited -in depth by the thickness of the soil
which contains them, have been set aside and sealed up for their use, beyond the reach of those thirsty winds

| or burning rays which are suffered only to carry off the water vtrhich is superfluous, and would be pernicioils,
removing it to other lands where its agency is required, or treasurihg it up in the crystal vault of the firma-

" ment, as the material of clouds and dew—and the source when the fitting season comes round again, of those
deluges of rain which provide for the wants of the year. , .

“« Such are some of the examples which may be supplied of general laws operating over nearly the whole
surface of the terraqueous globe. Amongst the local provisions ancillary to these, are the monsoons of India
and the land and-sea-breezes prevalent.throughout the tropical coasts. When a promontory such as that
-of India intrudes juto the region of the trade winds, the continuous\ western current is ihterrupted, and in its
room appear alternating currents‘ from the northeast and southwest, which change their- direction gs the Sun
passes the latitude of 'the place. - On the Malabar coast, as the Sun approaches from the southward clouds
and variable winds attend him, and his tran81t northward is in a week or ten days followed by that furious

fburst of thunder and tempest which heralds the ramy season. His southward transit is less distinctly marked ;
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‘it is the sign of approachmg fair weather, and is also attended by thunder and storm. "The alternatmg land
and sea—breezes are,occasioned by. the alternate heating and cooling of the soil, the temperature of the sea re-',
maining nearly uniform. At present, when most powerfully felt, the earth by noon will often be fopund to have
attained a temperature of 120°, while the sea rareljrises above 80°* The air, heated and expanded, of
course ascends, and draws from the sea a fresh supply-to fill its room: the current thus generated constitutes
the breeze. Durmg the mght the earth. often sinks to a temperature of 50° or 60°, cooling the conterminous
arr, and condensing in the form of dew, the moisture floating around. The sea is now from 15° to 20° warmer
than the earth—the greatest difference between the two existing at sunrise ; and in then rushes the air, and
draws off a current from the shore.. . - . o | “

« We have not noticed the tides, which obedient to the Sun and Moon, daily convey two vast masses of water
round the globe, and which twice a month rising to an unusual height, v151t ele\ ations which otherwise are
dry. During one-half of the year the highest . tides visit-us by day, the other half by night, and at Bombay,
at Springs, the depths of the two differ by two or three feet from each other. The tides simply rise and’ fall in
the open ocean, to an elevation of two or three feet in all: along our shores, and up gulfs and estuarigs, they
sweep with the violence of a torrent, having a general range of ten or twelve, feet—sometimes, as at Fundy
in America, at Brest and Milford Haven in Europe, to a height of from forty to sixty feet. They sweep our
shores from filth and purify our rivers and inlets, aﬁ'ordmg to the residents’ of our Islands and Contments the
benefits of a bi-diurnal ablution, and giving a health and freshness and purity wherever they appear. " Obedi-
ent to the influences of bodies many millions of miles removed from them, their subjection is not the le'fs,s—’corrrf-’ '
plete' the vast volume of water capable of crushing by its weight the most stupendous barriers that oenﬂbe
opposed to it, and bearing on 1ts bosom the 'navies of the world, 1mpetuously rushing agamst our ‘shores,
gently stops at a given line, and flows ‘back again to its place when the word goes forth— thus far shalt thou
go, and no farther;’ and that which no human power or contrwance could have repelled, returns at its appomt— .
ed time s0 regularly and surely, that the hour of its approach and measure of its mass, may be predrcted with
unerring certamty centuries beforchand. The hurricanes which whirl with such fearful violence overthe surface,
raising the waters of the sea to enormous elevations, and submerging coasts and island/sk, attended as they are
by the fearful attributes of thunder and deluges, of rain—seem requisite to deﬂagrate the - noxious kgasesv-wh/i‘ch ‘
have accumulated—to commingle in one healthful mass the polluted elements of the air, and restore it ﬁtted
for the ends designed for it. It is with the ordinary, not with the exceptionable, operations we have at present
to deal, and the laws which rule the hurricane form themselves the subject of a treatise.

¢ We have hitherto dealt with the sea and air,—the one the medium through Whlch the commerce of all
nations is transported the other the means by which it is moved: along,—as themselves the great vehlcles of
moisture; heat, and cold, throughout the regions of the world—-—the means of - securmg the mterchange of these -
inestimable commod1t1es, so that excess may be removed to- “where deficiency ex1sts, deﬁclency substituted for

excess, to the unbounded advantage 0f all We have selected this gloup of 111ustrat10ns for our, \rlews, be-

*The temperature of certam parts of the Indran Ocean—-the honest sea in the. world—-ls 900 —M.
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*‘cause they are the most obwous, the most simple, and the most mteﬂxglble and beautlful that could be chosen.

Short as our space is; and largely as it has already been trenched upon, we muist not conﬁne ourselves to these.
v -« We have already said that the atmosphere forms a spherical shell, surrounding the Earth toa depth

whlch is unknown to s, by reason of its growing tenuity, as it is released from the pressure of its own super-
mcumbent mass. Its upper surface cannot be nearer to us than fifty, and can scarcely be more remote than
five hundred mlles. It surrounds us on all sides, yet we see it not: it pres‘ses.o'n us with a load of fifteen
pounds on every square inch of surface of our bodies, or from seventy to one hundred tons on us in all, yet we
do not so much as feel its weight.” Softer than the finest down—more impalpable than the finest gossamer,—
_ it leaves the cobweb undisturbed, .and scarcely stirs the lightest flower that feeds on the dew it supplies; yet it
bears the fleets of nations on its wings around thelworld, and crushes the most refractory substances with its
weight. When in motion, its force is sufficient t level the most stately forests, and stable buildings, with the
Earth--to raise the waters of the ocean into ridges like mountains, and dash the strongest ships to pieces like
toys 1t wirms and oools by turns the Earth and the living creatures that inhabit it. It draws up vapors
from the sea and land tetains them dissolved in itself, or suspended in cisterns of clouds, and throws them
down again as rain or dew, when they are required. ¥t bends the rays of the Sun from their path to give us
the: thhght of evening and of dawn—it disperses and refracts their various tints to beautlfy the approach and
 the retreat of the orb of day. But for the atmosphere, sunshine would burst on us and fail us at once—and at
‘once remové us from’ mldnlght ‘darkness to the blaze of noon. We should have no twilight to’ soften and ‘beau-
txfy the “lanidscape—no clouds to shade us from the scorchmg heat but the bald earth as it revolved on its
axis, would turn its tanned and weakened front to the full and unmitigated rays of the lord of day. It affords
the gas whxch vivifies and warms our frames, and receives into itself that which has been polluted by use, and
is thrown off as noxious. ) Tt feeds the flame of life exactly as it does that of the fire,—it i is in both cases con-
~sumed, and affords the food of consumptxon——m both cases it becomes combined with charcoal, which requires
it for combustlon, and i is removed by it when this is over. ‘It is only the girdling enc1rchng air,’ says a writer
_ in the North British Ret iew, ¢that flows above and around all that makes the whole World kin. The carbonic
acid thh which to-day our breathmg fills the air, to-morrow seels its way round the world. The date trees
that grow round the falls of the Nile will drink it in by theirleaves; the cedars of Lebanon will take of it to add
to their stature ; ; the cocoanuts of Tahiti will grow rapidly upon it ; and the palms ‘and bananas of J apan, will
change it into flowers.” The’ oxygen we are breathing was distilled for us some short time ago by the magno-
has;of the- Susquehanna, and the great trees that skirt the Orinoco and the Amazon—the giant rhododendrons
of the Hlmalayas contributed to it, and the roses and myrtles of Cashmere, the cinnamon tree of Ceylon, and
the forests older than the.flood, buned deep in the heart of Africa far behind the mountains of the Moon. The
ram we see descendmg was thawed for us out of the lcebergs which have’ watched the Polar Star for ages,
and the lotus: lillies have soaked up from the Nile and exhaled as vapor, snows that rested on the summits of
the Alps." ¢ The atmosphere,’ says Maun, “which forms the outer surface of the habitable world, is a vast

reservoir, into which the supply of food designed for living creatures is thrown—or, in one word, it is itself the
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food in its sunple form of all living creatures. The animal grmds down the ﬁbre and the tissue of ‘the’ plant, |
or the nutricious store that has been laid up w1thm its cells, and converts these into the substance of whlch ltsr_ »
own organs are composed. The plant acquires the organs and nutricious store thus ylelded up as food to ‘the
animal, from the invulnerable air surrounding it.” But animals are furnished with the means of locomotion
and of seizure—they can approach their food, and lay hold of and swallow it; plants must await till their food '
comes to them. No solid particles find access to their frames; the restless ambient air, which. rushes past‘ ‘
them loaded with the carbon, the hydrogen, the oxygen, the water—everythmg they need in the shape of :sup»
plies, is constantly at hand to minister to their wants, not only to afford them food 1n due season, but in the
shape and fashion in which alone it can avail them.” _ :
Surely a more tempting field for philosophical research, for useful and honorable labor, eor a field more 3
abounding with the elements of useful and practical results, never engaged the attention of man. V
By studying the winds at sea we might expect to find them blowing there more conformably than on the
land to the general laws which govern the circulation of the atmosphere. At sea, we may look for the rule,
and on the land for the exceptions. It mightwtherefoi'e, be expected. that this undertaking to group the obser-
vations of mariners upon the winds in all parts of the ocean, and at all seasons of the year would be regarded,
as the illustrious Humboldt says ~it is, and as the learned Dr. Buist shows it is, with no little interest 'by: phi~
losophers and phxlanthropxsts, by good and wise men in all conditions of life, and in all parts of the wbrld
In the progress of this undertaking, many new facts of the highest interest to science have been breughit to
light, or their existence suggested. Our knowledge of the laws which govern the circulation of the atmosphere,
‘which control the currents of the sea, which regulate climates, and by which heat and moisture; ¢louds and sun-
shine, are distributed over the surface of the Earth, has been greatly enlarged even by the results so far: obtained.
Navigation has a]ready reaped a rich reward from this undertaking, and commerce is profiting by it. Incon-
sequence of the increase of knowledge which it has given to the p}‘actlcal navigator, -with regard to the preva‘iling
winds and currents of the sea, the average sailing passage between distant points has been maferiéliy 'shortéhed.
Practically, for commercial purposes, these investigations have lifted up, as it were, the markets of the
southern hemisphere, and placed them nearer to-our doors by several days’ sail—and in many cases, weeks ? sail
—than they were before ; for the time which it required a ship to carry a cargo from one hemisphere to the. other,
has been shortened more than two weeks at some seasons of the year; and it is not going too far to say that
the voyage hence to- Cahforma has been shortened to a more remarkable extent, The average passage ‘out is
180 days; but: vessels with: these charts on board have made it in 107, in 97, and in 96 days; and their masters
ascribe this great success to the information which they derwed from these charts as to the winds and oumenw
by the way. : e : B

The merchants and shipmasters of India, percexvmg the great bene*ﬁts whmh Amenwnmmm andi
American merchan“cs, shipmasters and owners, were deriving from this- system of mvesugatlons as developed-in
part only for the Atlantic ocean, have promptly stepped forward, ralsed a subscription for the: purpose, and

" directed a set of Wind and Current Charts upon the plan of these, to’ be andertaken for the Indian ocean; and
4 .
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the Geographical Society of Bombay eomposed of men eminent for their virtue and learning, have given the
undertakmg their countenance, and the work is now conducted under the ausplces of that Society. A similar
move is under discussion in Calcutta also. ) v

It is urged by the merchants of India, that these charts which have already been constructed for the At-
lantic ocean, are enabling American citizens to gain still more rapidly upon British subjects in the glorious race
for the commercial supremacy of the seas, which is “now coming off.” It is, therefore, proposed by those

" public spirited merchants to construct charts upon the plan of these, for. the Indian ocean. '

They are right. There is no part of the sea where there is a wider field for improvemeﬁt in its navigation

than in the Indian ocean. A patient and faithful discussion of Log books in regard to the winds and currents
- of that ocean, and the publieation of properly constructed charts of the results, will no doubt be attended with

a great gain and saving of time in the navigation of it. Merchants and ships owners will reap many and im-
' portant advantages from the work.

" This ocean was already embraced in the original plan, and our investigations had been extended to it.
But Log books of voyages there are sbarce, and the materials in quantities sufficient were wanting, else charts
of that ocean ﬁould have been published. from this office more than a year ago. The labor upon them was
suspénded for the want of Log books.

I -ain, therefore, so much the more pleased at the Bombay move. It is rivalry of the right sort. The
field is a fair one; it presents a noble object as a prize, which is well calculated to éxcite the emulation of good
fnen ;’ competition is inspiring. I have, therefore, witnessed the move in India with gratification, and have
given it a second with great pleasure, and the more so because we are by this work assistingf in some sort fo
pay off a kind of national debt, which of all classes, American navigators feel with most obligation, and which
they of all classes most desire to repay. I mean the obligations under which the BI‘ltlSh people have placed:
~us by their contributions to hydrography and navigation. _

Whatever be the sea upon which the American navigator sails, or whatever the shore that he visits, he
be has with but few exceptions, for his guidance, British surveys or the works of English hydrographers.
They have conducted him in safety thrdugh many difficult passes, and made plain and easy to him, the danger-
ous paths of the sea.

Th:erefore, when I commenced these charts, I commenced them with the desire—and I am sure every

““true Yankee sailor” will appreciate the feeling out of which it grew—that they should be exclusively the
work of American navigators—that American seamen should furnish all the materials that were peculiar to and
characteristic of the work, and that the charts should go forth to the world as a production exclusively American.

- I have been nobly seconded. in this attempt by many true-hearted Americans. But there are many who |
bave looked upon the undertaking with indifference, and a few I feér, from misconception, with hestility. = At
anyﬁryat’e, there is a considerable number of American navigators from whom I have derived no sort of co-ope-
ration, aid or information whatevér. |

| And as there are many parts of the ocean with regard to which Abstract Logs are scarce, and materials
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hard to get, I have felt myself constrained, under all the circumstances of the case, to depart from the original
intention of constructing these charts exclusively upon information furnished by Ameucan navigators, and to
invite all of all nations who will, to co-operate and contribute.

The field is as wide as the world, and as broad as the ocean, and the work is for the benefit of all who

- use the 'sea, and therefore it appeared appropriate that all who use the sea should be invited to contnbu’ce, each
‘his quota towards its safe and easy navigation. Every right-minded seaman will, I am sure, be glad of the
invitation, because it affords him the privilege of increasing the value of this great magazine of nautical
information.

The merchantmen of India have, therefore, owing to the difficulty of procuring from American navigators
materials in sufficient quantities for the Indian ocean, been especially requested to furnish their observations
and ¢ abstracts,” to this office, also. v

The materials which I have from that ocean, and which have been furnished by American navigators, at
present engaged in its commerce, are just sufficient to show that there is a rich harvest to be gathered there.

A Gulf Stream, nearly if not quite equal to our own in the ‘Atlantic, has its gene51s there. Its waters are
nearly at blood heat ; they frequently reach a temperature of 90°. Between the shores of China and one of the
sources of this hot stream, but counter to it, is a current of cold water. \

In this system of aqueous circulation thus detected, and in the prevailing winds of the Pacific, are to be
found the conditions which cause the climates of the Atlantic States to be repeated along the coasts of China;
the’ climate of Western Europe to be reduplicated in Northwestern America. Here in the tepid waters of India
which this stream conveys towards the Fox Islands—the Newfoundland of the Pacific ocean—is to be found
the origin of the fogs of the north Pacific, and the European-like climate of Oregon. It may be expected that
the storms which. take their rise near the western margin of the Pacific ocean will also follow this streﬁm in
their course. v o . N

The passage from China to San Francisco is now made in 54 days. But with the knowledge which

. these Charts promise us, with regard to this stream and the winds of that ocean, there is reason to believe
that the average passage under canvass may be yet still further, and considerably reduced.

There is a part too of the north Pacific which answers to our Sargasso sea of the Atlantic. In i, sea-
weed and drift-wood will probably be found, though not in such quantities as in the Atlantic. T have already
received some information concerning a sort of Sargasso sea in the Pacific. | .

Bottles containing a paper with the date and place of the ship, and requesting the finder to cause the
same to be published in the nearest newspaper, and forwarded to the Superintendeht of the National -Observa-
tory, at Washington, with an account of the time and place at which it may be picked up, would,.in’ ﬁlany
cases, afford much useful, valuable and intereSting information concerning the currents of thg@vPaCiﬁc Oce‘an.j

The practice of throwing bottles thus freighted, overboard in that and the Indian Oc“e;n is rechmended
to navigators who are co-operating with me in these investigations, and a frequeﬁf resort to this practice is

earnestly commended to their attention.
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The Indian ocean is the fountain of another stream of warm water which Hows south, and a branch of
wh;ch is the well known Lagullas current. |

With the information to be derived from the Abstract Log books with which I hope every Amencan navi-
gator that visits those seas will furnish me, I see reason for the anticipation of great unprovements in the navi-
gation there—particularly in the nav1ga'uon between New Holland and India; and between India, China
- and the Cape of Good Hope.

The discovery has already been made, that in certain parts of the China seas, each month almost has a

g

system of winds peculiar to itself. Thus the winds between the parallels of 15° and 20° N, and the meri«
dians of 110° and 115° E. are:

In Dec., between - N. and N. E. inclusive. Lat. 5° and 10° N., Long. 105° and 110° E

Jan., N. and E. April, between N.E.andE.inclining to v’bl.

Feb., N.N.E. and E. May, around the Compass.

- March and April, N. E. and S. E. June, between S. E. and S. W.

May, .- N.by wayof E. to 8. W. July, « 8. andS. W.

June,  between S.E.and S. 8. W. Al'lg. and Sept. S.and W. N. W,

July, “ 'S.and S. W. Oct. and Nov. Variable, around the

August, ¢« S.and W. 8. W. ' Compass. See plate 1.

Sept., " around the Compass. , :

Oct. and Nov.,btw. N.and E. . Lat. 15° and 20° N., Long. 115° and 120° E.
Dec. to April, btw. N. and E.

5° and 10° N. 105° and 110° E. May and June, Variable.
Dec.,Jan. &Feb.,btw. N. and N. E, July and Aug., btw. S. 8. W. and S. W,
March, steady from N. E. Sept. and Oct., Variable.

These facts have been clearly brought out by these investigations; and that such are the differences with
regard to the winds in different parts of this ocean, and at different seasons of the year, there is no more doubt
than there is as to the fact that the monsoons change.

. Somefew masters of merchantmen, I am aware, have refused or withheld co-operation in this undertaking
\‘Ji)o“n thé plea that I have some theory of my own which I am seeking to build up by these charts.
“ They are mistaken : I'setout with no theory; and I have none tobuild up. 1 set out with the view of col-
lectmg facts, of gathering and presenting side by side the experience of every navxgator with regard to the
_winds and currents, and the phenomena of .the sea—of taking the records thereof from all the Log books
1 could obtain—and of d1scuss1ng them, that I night ascertain not from the reports of one or two seaman, but
of a multltude, the prevallmg winds for every month, in every part of the ocean; and in the manner of
domg this, I have been governed altogether by the principles of inductive phllosophy
“And to satisfy navigators as to the confidence which is due the results thus obtamed and announced, 1

- will explam the process by which the results above quoted as to the winds in the China sea, were arrlved at
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for this. purpoée T present for their examination a fac simile taken from the sheet upon which Lieut. Forrest is
engaged markmg the direction of the winds recorded in their Logs. ' ’

The entire ocean is divided out into districts of 5° oflat. X 5° of long. each, and in whatever part of one
of these districts a navigator may be when he records the direction of the wind in his Log, from that
direction the wind is assumed to be blowing at that time all over that district; and this is the only assumption
that is permitted in the whole course of the investigations. . » |

Now if the navigator will draw or imagine to be drawn in any such district, 12 vertical columns for the 12
months—and then 16 horizontal lines through the same district for the 16 points of the compass, i. e. for N.,
N.N.E, N. E.,E. N.E., and so on, omlttmg the by-points, he will have before him a picture of the Investl-
gating Chart,”” out of which the  Pilot Charts” are constructed. In this case, the alternate points of the com-
pass only are used ; because when sailing free, the direction of the wind is seldom given for such points as N.
by E., W. by S., &c. Bearing this in mind, the intelligent navigater will have no difficulty in understdnding
the annexed diagram, (Plate 1;) and in forming a correct opinion as to the degree of credit due to the results
afforded by it.

Instead of entering the wind in the Log as from the point of the compass from which it b]ows, many
seamen were too much in the habit, particularly when the wind was a little variable, to enter it as from the
«“8d. and Wd.,” “Nd. and Ed.,” and so on, by quadrants. o

In such cases we are at a loss to know how to enter such winds on the sheet; we do not know whether in
the case of the entry ¢“Nd. and Ed.,” for example, to enter it on the N. N. E., the N. E. or the E. N. E
line, for these are all ¢ Nd. and Ed. » ‘

As soon as the attention of those who were keeping absiracts for me was called to this, they w1th great
promptitude and fidelity, I have reason to believe, remedied the defect and adopted the plan recommended by
entering the wind for the first, middle and latter part—3 times a day—as from that point of the compass from
which. it most prevanled during each part.. Thus three entries or scores are made on the sheet for every day—-—

“these scores are made in the column stahdmg for the month, and on the line standing for the point of the com-
pass from which the wind prevailed. . , | | 1

As the compiler wades through Log book aftér Log book, and scores down in column after column;y and
upon line after line, mark after mark, he at last finds that under the month and from the course rupon:wh,lch\ ;
he is about to make an entry, he has already made four marks or scores thus : (11H). The one that he has‘;eqwf
to enter will make the fifth, and he ¢ scores and tallies ;”” and so on, until ;11 the abstracts relating to that ~i§art
of the ocean upon which he is at work has been gone over, and his materials exhausted. These “fives and‘
tallies” are exhlblted on plate 1. ; v

He then sums up the number of winds entered from each poirit for each month, and enters the same ex-
pressed in ﬁgures-—-m its appropriate place on the * Wind-rose” of the Pilot chart. . ‘

The courses of the winds as given in the abstracts are compass courses, and they are entered on’ hlS Work-

ing. sheet accordlngly. If the variation be more than one point, and less than three, the compller makes the
> 5
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correction for all at once, when he goes. to transfer results to. the Pilot Chart, so that the Pilot Chart tay ‘shew
the {rue courses of the winds as nearly as possible. ” A

Thus; suppose that, in the district which the compiler is about to transfer, the variation be 2 points East;

what he has recorded in his working sheet as north winds for instance, are transferred to the Pilot Chart as
' N. N. E.-winds, and so on, correcting every course for variation. If the variation be. 1 point or less, then the
transfer is made without any correction.

Now with this explanation it will be seen that in the district marked A, (Plate 1,) there have been ex-
amined the logs of vessels that, giving the direction of the wind for everj eight hours, have altogether spént
days enough to enable me to record the calms and the prevailing direction of ‘the wind for eight hours, 2,144
times ;—of these, 285 were for the month of August ; and of these 285 observations for August, the wind is re-
portedasprevalhngfromN 3times; from N.N.E.1; N.E. 2; E.N.E. 1; E.0; E. $.E. 1; S. E. 4;
S.S.E.2; 8.24; S.S.W.45; S. W.93; W.S.W. 24; W. 47; W. N.W. 17; N. W. 15; N. N. W.
1; Calms (the little 0%s) 5; total 285 for this month in this district.

*Now the only question to be asked and answered, as expressive of doubt with regard to these results are :
were these observations me’xde under the usual condition of things? and if so, are there enough of them to afford
a fair average as to the prevailing direction of the winds in that district?

The Log books are taken at random, examined with care and quoted with fidelity, and, therefore, as the
observations were made-by mariners as they chanced to pass to and fro through this part of the ocean, the pre-
sumptioh:is a fair one that their records shew fairly.

Are the observations sufficiently numerous to afford the data for a fair average?

- The answer in this case depends upon the opinion of him who undertakes to reply; but to be sure of erring
on the right side, if err I must, I have aimed to get at least, on the average, 100 observations for every month
in every district. This is my aim; but practically I have found it difficult to accomplish it. In some districts
I have obtained as many as 1800 observations for a single month ; whereas, in another month in a neighboring dis-
trict, I have not been enabled to obtain 2 single observation ; such is liable to be the case as long as some parts of
the oceéh, as there must be, are frequented more than other parts, or as long as crops come"to market at
different periods of the year; and commerce has its seasons of annually recurrin& activity and repose.

There is then this satisfaction to the practical navigator, when he sees a blank Wind-rose in the Pilot
Chart he wants most to use the parts of the ocean that are the most frequented and are the great highways,
while those parts which lie out of the paths of commerce possess so little practical interest to him, that he does

" not care to know which way the winds blow there. The navigator, therefore, stands a very good chance of

V getting all he wants from these Charts—it is the philosopher who wishes to tra¢e in “his circuit” the winds
m the unfrequented parts of the ocean, and for his sake it is desirable to have records extending over all parts )
of the déean in all seasons alike, ‘ o

- But'plate 1, incomplete as it is, affords much that is interésting to the philosophical navigator; though it -
has been said-in high places that philosophical research and the pursuits of the sailor are incompatible. As
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esea.men become pnilosdpheis they “lose the \qualities and habits necessary for command at sed.” : So says one
high in office. | | k ( 1
There is no calhng of men that has done more for philosophy than the mariner, and any one who.will take
the trouble to examine plate 1, which is made up entirely of observations by this much abused class, will fmd
it abounding with philosophical truths, principles and instruction. " More than any other class, the sailor is
accustomed to observe upon the great deep the workings of nature, and he; to be fit for his calling, must be a
phllosopher in the truest sense of the term. v |

Upon this plate he sees marked out in the most beautiful and striking manner, the path of the “wmd in
his circuits” over this part of the ocean. He perceives by examination that the law which governs the wind
in district A is not the law which governs it in district B. ' |

That in the former, the month of September is remarkable for the constancy and steadiness with thch the

wind clings to the S. W. quadrant. That in the latter, it is all around the compass for September, mchmng to
_prevail most from the N. E. quadrant. After looking at A, he will conclude that every season of the‘ year,
winter, spring, summer and autumn, may be said there to have each its own monsoons or peculiar system of
winds. The winds take almost from December to September, gradually to get round from northward and
eastward, to southward and westward ; and they leap back almost at a single bound, it ‘may be said;in the
month of October. : \

There are many other respects in which the philosophical navigator, and I hold every properly quallﬁed
nangator to be a philosopher, will find himself interested with regard to this plate. ,

-The number expressed in figures denotes the whole number of observations of calms and winds together,
that are recorded for each month and district. . .

In C the wind in May sets one third of the time at West. But in A, which is between the same parallels,
the favorite quarter for the same month is from S. to S. W, the wind settmg one third 6f the time in that quarter,
and only 10 out of 221 times from the West; or on the average, it blows from the West only 1§ days durmg
the month of May. ‘ ‘

In B, notice the great ““Sun Swing’’ of the winds in September, indicé.ting that the change from summer
- to winter is'sudden, violent; from winter to summer gentle and gradual. ‘ | \

The proposition to collect a gleat number of Log books with the view of patxent]y examining them all, one
by one, of taking from each an exact account of the winds and currents mentioned, and of carefully collecting
all the information to be gathered from such sotrces, touching the industrial pursuits of the sea, and of so pre-
senting that information as to embody the united experience of every navigator, could not fail to commend itself
most favorably to every intelligent and public spirited mariner. The manner in which shipmasters and owners
finally received this proposxtmn has been highly gratifying ; and, on account of the co-operatwn which I have
received at the hands of this class of my fellow citizens, the undertakmg, though but just begun, has; naever-
theless, been crowned with results which I dared not anticipate. '

These results have been beneficial to commerce and navigation in a high degree. Wherever the Charts ,
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have been extended there has been a great gain of knowledge as to winds, &g, consequently a shortemng of
: voyages, and a savmg of tlme, by rendermg passages to and fro less uncertain.

Durlng the course of these investigations facts, in many mstances, have been elicited to confirm what
phllosophers already knew, and had been teaching touching the winds and currents of the sea. In other in-
stances, facts and circumstances have been revealed which may be regarded as new, and in some cases as
amounting to valuable and important discoveries.

As all the results derived from these Charts, whether in confirmation of what was already suspected, or in
evidence of i increasing knowledge as to the laws of nature, have been obtained by a new and independent sys-’
tem of research they or the most striking of them deserve to be enumerated, in order that the importance of

" the undertakmg may be ‘the better appreciated by those upon whom I have called for help and co- operation.

These are some of them :

1st. The discovery of a new and a better route hence to the Equator.

2d. A system of southwardly monsoons in the equatorial regions of the Atlantic ocean.

- 3d. Ditto, off the west coast of America in the Pacific.
"~ 4th. The vibratory motion of the trade wind zones, with their belts of calms.
Bth.- The limits of these have been determined, and the parallels between which those limits are to be

found for any month, pointed out'to the mariner. .
6th. "The facthas also been made clear, and brought within the compass of demonstration, that the S. E. trade

winds are stronger, than the N. E., that they cover a broader belt on the ocean, and move a greater volume of

atmosphere. That at a mean in the Atlantic, the breadth of the band of trade winds is about 22° for the N, E.;

'29° for the S. E.- ‘ _
7th.. That in the general system of atmospherical circu]ation, the prevailing winds of the southern are

-

stronger than the prevailing winds of the northern hemlsphere
9th. That the mean temperature of the northern is higher than that of the southern hemisphere.
10th. That the greatest density or specific gravity of the surface waters of the Atlantic ocean, is near the

parallels of 17° North and 15° South.
11th. The causes of the rainy and dry seasons, and the means of telling wherever on the Earth’s surface

the seasons are so divided by nature.
" 12th. The parts of the ocean in which sperm and right whales most resort have been discovered and

| pointed out. :
13th. The interesting fact in the natural hlstory of this animal has been brought to light, viz : that the

species known to fishermen as the right whale cannot cross the torrid zone.
14th. And that there isa spemes of whale peculiar to the Arctic ocean; and probably another to the coast

of California.
15th. That in certain parts of the Indian ocean, the waters are warmer than in any other sea..

«-716th. That there is a cold current along the coast of China.
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17th. And that there are many highly interesting and beautiful anomahes touchmg the Gulf Stream, the
cold and warm currents of the sea, and the distribution of heat over the surface of the land and water, for an
account of which, I refer to the Charts themselves.

I have intimation of other results: that if this system of interrogating nature touchm" the laws by which
the circulation of the air and water is regulated, be patiently pursued many instructive replxes, and much in-
formation that is truly valuable will be elicited. '

And in order to encourage the large corps of mariners who are co-operating in this work, I may be
excused for enumerating some of the most striking of the probable results, which these investigations encéunage
us to ant1c1pate, or induce us to inquire for. ‘ \

1st. These investigations will probably show that the mean temperature of the ¢ ocean for any parallel is
higher than that of the air for the same parallel at sea, even though a cold current be present. ,

2d. They afford room to suppose, and themselves suggest the supposmon, that the air wh1ch the S E
trade winds discharge into the belt of equatorial calms, after ascending there, flows for the most part over into
the northern hemisphere; while that which the N. E. trades discharge there passes in like manner over into the
southern hemisphere. |

3d. That the calms of Cancer and of Capricorn are caused by the meeting of two apper currents; the one
from the pole being dry, the other from the equator being charged with vapor. ) .

4th, That there is a region of calms near the poles in which the baromet.er on a level with tlle sea, stands
lower than on the sea-level elsewhere; and the inquiry is suggested whether the magnetic polekb‘e"not within
this region. | ' | : N

5th. That the trade wind regions are the evaporating regions ; and that we ought :to inquire whether the
lightning displayed in our thunder storms does not come from the trade wind regions and go up into the clouds -
with the vapor from the sea. o '

6th. That the waters of the MlSSlSS]ppl Rlver and the great Amemcan Lakes are ralned ﬁom clouds, the
vapor for which was taken up from the South Pacific Ocean, while the waters of the Amazon and Oronoco are
evaporated exclusively from the Atlantic. :

7th. That the springs in the ocean which supply the sources of all the great rivers of the northern
hemisphere are, for the most part, to be found where the S. E. trade winds blow, in the Pacific and Indian oceans.

8th. That magnetism is a powerful agent in giving direction to the circulation of the atmosph_ere; and the
" question is raised, if it be not concerned in the currents of the ocean also. :

9th. That the “red fogs” of the Cape Verde Islands, and the so- ~called “Afrlcan dust” of the Nox:th
Atlantic, is dust from the basins of the Amazon and Oronoco, taken up by the winds in the dry season, and
transported in the upper current from the equator towards the pole, that is counter to the N. E. trade
wind. Thls “dust” is known to consist, for the most part, of infusoria, from- the river basms of South
America, and the microscopic examinations of Prof. Ehrenberg go far to prove that such is the origin of the

¢ red fogs and sea-dust.”



23 - THE WIND AND CURRENT CHARTS. '

- 10th. ’I‘hat the basin which- holds the Gulf of Mexico, is about a mile deep, on the averagé ;* the North
AtlaﬁtiC’-mb‘x'e‘than 6 kmiles the South at least three; and the Gulf Stream in the Florida Pasé, 500 fathoms.
~.1lth. Agenmes have been revealed which suggest the conjecture that at the head of the Red sea near the
1sthmus of Suez, the waters are lower, salter and heavier, than they are near its’ mouth. That at its head there

is a winter and a summer;level, and that there is a strong under current from it into the Indian ocean.

12th. That the same whale is found in Behring’s Strait, and Baffin’s Bay, and the fact is proved that this
fish cannot get ﬁ"om.the one place to the other ‘except through the Arctic Ocean. ‘

I do not wish- to be understood as claiming this catalogue of phenomena as actual results already derived
from the investigations of Log books ; nor do I intend by this enumeration of them to commit myself \&ith e~
gard to them further than I have done in the body of this work. Whether they be regarded as questions for
further rése,arcl_x, as probabilities, as actual discoveries, or as confirmations of known truths, I have enumerated
them for the purpose of showing those who are Iaboring in connection with this work, that the field is both rich and
~ wide; that good u;e is made of the materials which are furnished ; that the plan of treating these materials is a
good bﬁe, because, resting on an independent and separate system of observations, the manner of discussion is
such as to confirm almost all that was known before with regard to the winds and currents of the seé; and
" T have enumérated them for the purpose also of showing that though much that is valuable an’d important has
been doné, much that is inviting remains yet to be done.

Neither do I mean to embarrass this beautiful system of investigations by implying that all these indica-
‘tions are to be established, and al] these questions to be answered in the affirmative. But inasmuch as they are
indications and questions which mark the progress of the Charts, and which the Charts themselves have reyealed
or suggested I ’expect the Charts will throw more light upon most of them, and enable us to give some con-
clusive answer, pro or con, with regard to them. ‘

In a system of research such as this is, questions will arise, and there are many such which are continu-
ally pressing themselves upon the philosopher, to which a satisfactory answer, whether in the negative or the
affirmative is equally desirable, and will be equally conducive to the great end in view, viz: progress in the
collection of physical facts and advancement in studying the laws of nature. Such is the character of many of
~ the questions which these Charts move us to propound. » ‘

For the ma"cerials from which these results have been obtained, or are promised, I am mainly indebted .
to the voluntary co-operation of American shipmasters and owners; for the results themselves, I am in-
debted, first'to the countenance which the Navy Department and the Chief of the Bureau of Ordnance and
Hydrography have extended to the work; and next to the fidelity and zeal with which those of my brother
officers of ‘the Navy, who, from time to time, have been engaged with me upon it, have carried out my views
with regard to the manner of cohdhcting it. | ‘

) Eve; since Log books have been kept at sea, and preserved in old sea chests and garrets on shore, the

materials for such a system of investigations as this is, have existed. But the labor of collecting from such -

P

* See the deep sea soundings of the U. S. Ship “Albany,” Commander Platt, and sounding journal of Lt. Wm. Rogers Taylor, U.8, N .
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records, the remarks on the wind and weather, and of collectiﬁg the experience of each one n relation thereto,

of classifying it, and érranging it side by side with the experience of all the rest, and -of ﬁreéentihg‘the com- |

bined result in such- a manner as to be obvious at a glance and avéilable.to all, appeared a Heréuleén task,
- which no one before had offered to undertake. ' , A o .

In 1842, the first official move was made with regard to the subject.  In that year, I ca]ied it to the notice
of the late Commodore Wm. M, Crane, the Chief of the Bureaun of Ordnance and Hydrography, himself an
officer of the most exalted worth. He at once appreciated the importance of the undertaking, and entér’éd, as
he always did with regard to everything that was useful in his profession, or beneficial to the great in{eres_t's
of navigation, most heartily into the spirit of it. -

A circular letter was accordingly prepared, and being approved by him, was addressed under his s1gnature
to American shipmasters, requesting them to furnish this office with all kinds of information touching naviga-.
tion, that might come in their way. ’ - o

Copies of this circular were furnished to the collectors of the customs at the principal sea ports, with
instructions to deliver one to every American shipmaster at the time of his clearar.xce.

‘ From some cause, to me unknown, this circular letter was not regarded. No response whatever was
elicited, and the appeal passed by unnoticed ; this was disheartening.

I then went to the old Log books of the Navy, and obtained authority to construct from the materials
afforded by them, a set of “ Wind and Current Charts.”

' Upon examination it was found that many of these old Logs were wanting, and the number on hand no
large. v _

But though slender the data and meagre the materials, it was determined that a beginning should be made.
It was niade, but the requisite data and means were wanting. It proved an uphill business, and so we
balked. , ’ .

I then brought the subject to the notice of the men of science of the country, with the view of procuring
their countenance to the work; and, in papers read on the currents of the sea before the National 1nsﬁtute, and
the Association of American Geologists and Naturalists, now the American Association, I explained the meagre
state of our information with regard to the currents of the sea, urged the value of what was locked up in the
old sea chests of mariners, and pressed the importance to science, commerce, and navigation, of the information
which nax;igators might give concerning the phenomena of the ocean '

These institutions expressed an interest in the matter, and resclved to second my efforts by appointing
committees to press the subject upon the attention of the Government.

In the mean time I obtained the assistance of Lieut. Wm. B. ‘Whiting, United States Névy, a most-accom-
plished draftsman and hydrographer. He was ordered to report for duty at this office in 1845. \

The labor was commenced anew ; more Log books had been proéu:ed from our men’—of—War. It was now
seen that we should obtain more and better materials than we had before: all the former work was therefore-
rubbed out, and we began anew. ‘
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But our men-of war seldom went to England or the north of Europe, therefore nothmg was to be done
in that quarter. rIhe only other directions was down towards the equator and the West Indies.
~ The begmmng of 1848 found three sheets—those which correspond to Nos. 1 2, and 3 of the present
Track Charts, series A-—engraved and pubhshed .

* They contained only the tracks of men-of-war, but though there were few of these, I was satisfied that the Work
) far, enabled me to point out a shorter and a qu1cker, and 2 better route to Rio than the one usually pursued.
This was a discovery; and as such, I announced it. The barque W.H.D. C. ervht Jackson, of Baltimore,
was the first to try this new route. She crossed the Line in “Longitude 31° West, the 24th day out, (it has
since been done in' 19 days, the usual time before was 41 days,) and made the trip to Rio and back, in 75
days. A remarkable quick voyage it Was, and a complete demonstration of the problem that I had so long
endeavored to prove. ‘

’\lavxgators now appeared for the first time to comprehend clearly what ‘it was I wanted them to do, and

'{Nhy, they appreciated the 1mportance of the undertaking, and came forward readily with offers of hearty,
% zealous, and gratuitous co-operation.
~Inashort time a large fleet, without the promise or hope of reward, was found engaged in collectmg
: matemals for the work; more than a thousand navigators are now busied night and day in all parts of the world,
in maklng observations and gratuitously collecting materials of great value to science, commerce and navigation;
never before has there been such a corps of observers scattered over the world, yet laboring together and acting in
concert, with regard to any system or subject of philosophical research. "
* This fact speaks volumes in favor of the lntelhgence and public spirit of American navigators, and as
a sailor, I mention it with proud satisfaction.

Being now falrly underway with new and more abundant materials, and having the assistance of such a
large, able, and zealous corps of observers in collecting more, it was again found necessary to rub out and
begin afresh. | ‘

The third trial was more successful. It has placed us where we are.

As, therefore, these charts, so far, are the results of the joint labors of American navy . officers and ship-
masters, and as each one who has contributed to them, may be supposed to feel more or less interest in the
progress of the work, as well as in the results obtained, it is proper that for the satisfaction of those con-.
cerned, if l'or no other purpose, I should give an account somewhat in detail of the manner in which the work
has been conducted, and of the results, step by step, as they have been obtained and announced to the pubhc

, The manner in wluch the investigations for each set of charts have been conducted, is fully explained in
' another part of this paper ; and this will be readily understood by a reference to the plates and diagrams which
accompany this volume. _

"I"he results so far as they have appeared satisfactory and conclusive to my own mind, have for the most
part already been made public; sometimes as ofﬁcral reports ; sometimes in the shape of letters, sometlmes

in pubhc lectures, or in scientific papers; and sometimes directly tomariners as a notice in the newspapers.
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I shall therefore re'capitulate, as I go along, the substance of these announcements, taking care to present
the results first announced, not as they appear now, but as they appeared at the time ; so that those who have’
helped to raise the structure to its present proportions, may have an opportunity of contetnplating the scaffolding
also. They will thus be enabled to retrace the work, and to follow it in its progress, step by step, reahzlng as

- they advance how it is, that our views enlarge, and the horizon expands as we ascend from one fact to another,
-and rise higher and higher as fact is traced to effect, and effect to cause. ‘

The first Log books that were used in the tonstruction of these Charts, not being kept with the v1ew of
ever being so used, gave the winds generally, and especially when sailing free, as from the quadmnt instead of
from the point of the compass.

Thus vessels on the homeward track from RIO, after meetmg the N. E. trades, generally recorded. the winds
as “Northward and Eastward.” This induced me to suppose that the Wmds‘were from the N. E. point of the
compass, instead of the N. E. quadrant, and to irifer,' after the brushes by which the course and direction are -
.represented on the “Track?” Charts were drawn, that these winds were for the most part fair winds for going
to the Equator also. ' ; ‘ —

So understanding the entries in the Log, I saw that it was practicable for a vessel under canvass to sail"-
on a great circle from New York to Cape St. Roque in Brazil; I therefore recommended a more direct route -
than had hitherto been pursued, and it is this route, which, with the additional information and the modifications
and exceptions which subsequent researches have enabled us to make with regard to it, has proved so short
and successful. ' . '

Seeing this defect in the old Log books, a form was prepared expressly for those navigators who were

“volunteering to co-operate with me. In this form they are requested particularly, always to note the point of
the compass from which the wind comes; and when it is variable, to note and enter, at the time, the point of
the compass from which it may have most prevailed during each of the ¢three parts” into which mariners are

accustomed to divide the 24 hours. When a navigator fails to do this, he returns to me a useless Log.

Influence of the Gulf Stream on the Trade of Charleston.*

Before the Gulf Stream was known to practical navigators, the course of trade between England and
'America was such as to make Charleston the half-way house between the mother country and the New England

States, including Pennsylvama and New York, among the latter. ol '

-

. At that time, the usual route of vessels bound to Amerlca, was to run down on the other side of the
At]antlc towards the Cape de Verdes, and until they got the N. E. trades, and with them to steer for America.

This was the route taken by Columbus ; this route brought them upon the coast of the Southern States, where
* See proeeedmgs of the American Association, at Charleston, 1850—-for a paper ¢ On the influence arising from the dlscovery of
the Gulf Stream on the commerce of Charleston.” : :
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their first landfall was generally made. Then steering to the northward, they drifted along with the Gulf
Stream until they made the Capes of the Delaware, or other headlands to the North. “

If now, as it often happened in the winter season, they were dnven off the coast by snow stornts and
westerly gales—instead of running off into the Gulf Stream, as vessels now do, to thaw themselves, they stood
- back to C‘haﬂeston, or the West Indies, where they would spend'the winter, and wait untﬂ the spring before
making another attempt to enter the northern ports.

It should be borne in mind that vessels then were not tht sea boats, or the sailers they now are. I have
in my collectmn, the Log-book of a West India trader in 1740. Her average rate of sailing per log, was
about two miles the hour. I shall quote this Log, because it is instructive.

The instruments of navigation were rude, chronometers were unknown, and lunars were impracticable,
and it was no uncommon thing for vessels in those days, when crossing the Atlantic, to be out of their reckon-
ing'5°, 66; and even 10°.  And when it was announced that a vessel might know by consulting the water
thermometer, when she crossed the eastern edge of the Gulf Stream, and again when she crossed the western
‘ ,edge, navigators likened the dlscovery to the drawing of blue and red streaks in the water, by which, when
the mariner crossed them he might know his longitude. -

' The merchants of Providence, R. I., Dr. FRANKLIN being in London, sent a petition to the Lords of the.
Treasufy,'asking that the Falmouth packets might run to Providence instead of to Boston; they maintained
that though Boston and Falmouth were between Providence and London, yet that practically the two former
were further apart, than the two latter, for it was shown in the memorial, that the average passage of the Lon-
don traders to Prov1dence, was fourteen days less than the averageby the packet line from Falmouth to Boston.

Dr. FBANKLIN, on being questloned as to this fact, consulted Captain Folger, an old New England Cap-
tain, who had been a whaler, and who informed the Doctor that the London traders to Providence were com-
manded for the most part by New England ﬁshermen, who knew how to avoid the Gulf Stream, while the
Falmouth packets were commanded by Englishmen who knew nothing about it. )

These two drew a chart, which was published at the Tower, and limits of the Gulf Stream, as laid down
there by that Yankee Whaler, have been preserved upon our charts until within a few years.

It is yet within the recollgction of most navigators, how the traders from the New England States to the
West Indies used to find their way out, “by runhin‘g‘down the latitude ” as it was called: the practice was
to steer South until the latitude of their port was reached, and then to steer due West until they made the
land. Thelr track was, therefore, on the two legs, instead of along the hypothenuse of a triangle. |

The cause of this practice was in the practical difficulty of finding longitude at sen; for the general use of*
chronometers on board ships is an innovation whlch the masters of that kind of craft had not learned, 20 years
ago, to tolerate. ,

. Well might thermometrical navigators, therefore, when the chart appeared from the Tower, giving the
longltude of the inner and outer edge of the Gulf Stream, liken those two lines to blye and red streaks palnted

on the ocean to show mariners their longltude
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At the time that Dr. FraANKLIN made it known how navigators, simply by dipping}athenﬁorheter,in the
water, might know when they entered, and when they clearec'l; the Gulf Stream, Charleston had more com--
merce than New York, and all the New England States put together. -

This discovery* changed the route across the Atlantic, shortened the passage from s1xty to thirty days com-
ing this way, and, consequently, changed the course of trade also. .

Instead of calling by Charleston as they came from England, vessels, after this, went direct to the port o
their destination ; instead of running down to Charleston to avoid a New England snow storm, they stood off
for a few hours, until they reached the tepid waters of the Gulf Stream, in the genial warmth of which the
crew recovered their frosted energies, and as soon as the gale abated, they were ready for another attempt to
make their haven. ,

In this way stations were shifted ; the northern ports became the hﬁ-way_house, and Charleston an out-
side station. : ' : ] !

This revolution in the course of trade commenced about 1795. It worked slowly at first, but in 1816-17,
it received a fresh impulse from Jeremias Trompsox, Isaac WrieHT, and others, who conceived the idea of -
establishing a line‘of packets between New Yorh and Liverpool. * This was at a period when the scales of
commercial ascendancy were vibrating between New York, Boston, Philadelphia, and other places. . The packet
ships of the staid New York quaker turned the balance. Though only of 300 tons burden, and sailing»‘bu\t'
once a month, they had their regular day of departure, and the merchants of Charleston, Philadelphia, ete.,
found it convenient to avail themselves of this regular and stated channel, for communicating with their agents
in England, ordering goods, etc. Those packets went-on increasing in numbers and size until now, at the
present day, we have them measuring 2000 tons, sailing every day, and running between New York and every
fifth-rate sea-port town inthe United States, and to many forelgn ports.

Thus an impulse was given to the prosperity of New York, one enterprise begat another, unt11 that city
became the great commercial emporium and centre of exchange of the new world. All these results are
traceable to the use of the water-thermometer at sea.

Other causes, doubtless, have operated to take'awawarom Charleston her relative commercial importance
—but the primary cause was that discovery which removed Charleston from the way-side of commerce with
Europe, and which placed her on the out-skirts of the great commercial thorocghfares, and away-from the
commanding position which she had before occupied. ‘ "

In consequence of the improvements since made in navigation, ship-building, etc., a ship can now go
from New York to England, and back in less time, than, when Charleston was the half-way house, she‘ could
get to Charleston from London. ’ : i '

I therefore submit, whether this fact be not sufficient to turn the scales of commerce, and T clatm the

* Though it wes Dr. Franklm und Cnpmm Folger, who first turned the Grulf Stream to Nautical a.ccaunt, the discovery that there

was a Gulf Stream cannot be said to belong to either of them, for its existence was known to Anghiera, and to Sir Humphrey Gilbert,
in the sixteenth century. :
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result as one that is due to the influence of the Gulf Stream upon the course of trade, and the use of the waters
thermometer by mariners is the key to it all. :

/ I have now in the process of construction at the National Observatory, a series of charts relating to the
thermal &s'tate of the Atlantic ocean, thai; when completed, will givé us more information with regard to ‘the
temperéﬁt:ure of that sea, than we now possess with regard to the temperature of any district on shore for one
tenth part of the extent. : :

I shall now quote “ the first Log-book of the ¢ Celia,’ on the voyage from Jamaica to Bristol, in great
Britain, 1740 From it the mariner, the merchant, and the statesman, the political economist, and the
philosopher, may all draw instruction.

If this Log—book be a fair sample of the Log-books of that day, and there is no reason to suppose it other-
wise, the wonder is, not that the philosopher in arranging the different avocations of mankind, should have been
doubtful whether to class the mariner at sea with the living or the dead; but that men should have been found
rash enough to become mariners at all, or merchants bold enough to make ventures abroad.

This voyage was performed without any other means of finding the way across the Atlantic, than such as

are. afforded by the Log and Line. ‘
k It was performed under circumstances which forcibly remind one of the buccaneers, the sea-robbers, the
obstructions to commerce, and the dangers to navigation, with which the ocean swarmed in those days. Ships
had then to sail in company, and beg convoy for protection. The speed of the fastest in the fleet was regula-
ted by the dullest sailer of them all; and under such a state of things, naval architecture must needs be in a rade
state. The enterprising‘ merchant had no inducement to incur the expense of building a fast sailing ship, be-
cause her speed would be practically regilated by the snail’s pace of the dullest ship, and most indolent master
in the convoy. 'The “ Celia,” we may infer from the air of exultation with which when going 4 knots, the entry
is made in the Log: ¢ahead of all the fleet,”” was at- least a fair sailer for her day: and the most that they got
" out of the « Celia” that voyage, was five knots.

The better to appreciate the advantages, which we of the presenf day enjoy, in consequence of so many
of the obstructions and trammels which fettered commerce, having been stricken off from its various departments,
énd in consequence of the advances which have been made since that day towards free trade, we have but to
suppose a decree ordaining that our ships, sailors, implements, means, circumstances, and conditions of navi-
gation and commerce, should suddenly be reversed and become such as they were in 1740. The ruin that
would follow, would not only swamp merchants, but would sit heavily upon governments and nations,

Captain ¢ John of the Celia,” evidently had had something, though not a great deal to do w1th _the
Latin Grammar in the days of his youth. He appears to have been fully impressed with the dangers of a voy-
age across the Atlantic, and with the difficulties which political economists would have during his absence—
‘the doubt in which they would be as to whether they should class him ¢ with the living or the dead;’’ for on
the back of his Log, he wrote in a clear, legible hand, ¢ Memento Mora 2 8o his Log is sfyled.
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Sunday July ye 27 Edwarde Burke and Tho: Osborne tooke ye yall and went. on board the Cathrine,

Capt. ——— and at 10 ye Capt. went on board ye do. with ye Leftennat of ye Greenwich and Goot them
i The Man Is Blest S
again and Put them on board ye do. e A I8 et P
H. Cours. K. é ‘Winds and Weath. H.| Cours. |K. ﬁ ‘Winds and Weath. , ‘
2 — — | — | Weighed with the Land wind at five. | 2. — — | =
4 —_ —_ - 1 4 - — | — | Modrate
6 — 1|—| W.N.W. 6 — — | —|N.
8 — 1| — | Seetts steering Sails, 8 —_— —_ -
10 - 1 | — | Little wind, Down Steering Sails. 10 — _| -
12 — 2 | — | Seet Do. 12 _— —_ - .
2 — _ -
v 4| - - =
P — 2 | 1’| Steadey Breese. 6 — —_ =
4 S. E. 2| 1| E.N.E, Squaly and Rains H.T.G.8.] g — N
6 —_ 3] — i 10 | - — —_ —
8 S. 8. 21 1 12 — — | -
110 do. 2 1 1] Veerey Flattring Stood To ye Nor® : ‘
12 do. 3| — - Remarks on Fryday, August 1st, 1740.
'Fhe Remark’s on Munday July ye 28th 1740. H.| Cours. |K. é Winds. | Fridy Aug. 1st, 1740.
2| N.N.E 2| 1| 4 pestlTKtoyene East. 2| N.N.E. 31 1 E. Stood .in for the Land ;
4 do. 2 1 4|8.E.by8S.| 3|—{ E.N.E. for Morant pt.
6 do. 2| — 6| N.by E. 2] 1| E.by N, Head Sea Tkd in
8 do. 2 | — | TK ship to ye So. 8 . 3| —| E.N.E. | Tkd of ell ships to
10 E.SSE°| 2| 1INE ) . 10 —_— 211 — windward., Saw six
12 | S.E.bE. | 2] — 12 — 3| — —_ gails: to. windward ;
: some on w’r bow,
Tuese Day. ) N S0me Wr qt ir. | e
, D) — 9 1 . .
4|S.E.byE. | 2| 1 —
30 1 4 -
2| ESE |21 ol 25 3l =
do. 2) 11. 12 - 2| —| E.bynN.
6 N.E, 2| 1 AtI.TK. Ship No. . —
8 S. E. 2| —|TK.at7 o’cloI::k. N.by W. 11
10 8. E. 2| e 4 past 11 P. M. the Men-of-war out of sight, to windard,
12 | 8.8 E. 1| 1| TK. shipto. ye Notherd. and has been ever since we came out. )
‘Whednessday July ye 30th 1740.
Satterdy Aug. 2nd, 1740.
2| N.N.E. 3| 1| Fresh brease. .
4 do. | 8| 11 H.B.T.G. Sails. : 2| N.bWw. 3|~ E.bN. | Modrate gale.
6| E.S.E. |—|— | TK.ShipStoodof; TK.ShipStoodon, | 4| N.N.W. | 31—} E.N.E. | TK. at half past 5.
8! 8.E.bS. | —|—|at7TK.S. Stoodof S. E.bE.,mod- | 6| N. N.W. | 3| — — Morant point, Bore N.
. arte gale. 8 . E. 31 1 N.N.E. E. dist. 5 leg.
10 |S.E.bE. | 3|— | Starlight. 10| E.b8. 3| — | N.E.bN.}
12 _— 3 | — | Moonlight 12| S.E.bE | 3|~ | N.E.bE. | Fine apd modrate.
Wednesday.
. 2 S. E. 2! 1} EEN.E Head sea.
4| S.EbyE.| 2| 1L [N.E.byE e
. 6 — 11 — Saw two sails to wind-
28 EbLE | 2| 1|D.R.TS. 8. R.M.TS. 8| 8. 2i 1 - wrd -
4 8. E. 2| 1| H, Mizen Top-sail. 1] 1 5, TK. to Noward.
6 S.E. . 3| — Squaly, Some rain. 10 N.bE 1 1 — Sit hiead sails & Driver,|
8 S, E-1 3 | — | Do. TK. & Stood in. 12 — 211 -
10 | N.N.E, |-38] 1| Mokes great deal water—from every . : N
12| N.by E. 3| — 1 glass a'long spell. Only two Sails in sight,a Sloop and a Brig to windward, our
1. Suporters at the Main mast had worked of from under of the cross-
4% - Remark’s on Thursday, July 31, 1740, trees, got a lashing round them to confine them in, Moderate,
S

8

4

£
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Cours. K. E‘g Winds. ' Sunday, Aug. 3, 1740. | H. Cours. | K. % Winds. . | wedy, éugs.lﬁtll, 1740.
9| N.N.E 1] 1 E. Small gale. 2 —_ —_— - - at 3 anc‘hored In Don-
3 N. 1|—| E.N.E. | Little Wind. omara bay stern Ham-
4 — 11 —_ 4 - e — " ton Coot. :

6] N.b'W 1| — |N.E. by E.| Est end K. Jama bore | 6 — -] - — A ship to n. a comin
.. W.N. W. dis. 6lgs. . -in.
8| E.by N 111 —_ Saw 3sailstoLeeward. { 8 - —_—_ — Hard Raine.
c : 10 —_— — | — — Starlight.
10 — 111} N.bE 12 — —_— —_ Modrate Breese.
12| E.SE | 1]|— — : .
: R — —_ — the white Clift In the
2 E.S.E 111 N.E. Fine, moenlight, Little | 4 —_ —_— — —_ Bay Bore E. 8. E.
1 wind. 6. —_ o — —
4 E.bS. 2| — | N.E. b N. | Saw 2sails,a Sloopand | 8 — —_ - — Borowed Capt. Lee
-6 S. E. 1] 1} E.N.E. Brig to the eastward | 10 — —_| - —_ Boat.
8{S.E.byE.| 1|~ |[N.E.byE.| ofus. 12 — —_— — — filled five casks of
10| N.E. L E 2i~| S. bW, [ ' watter., .
12 do. 2| — | 8. E.bE. | Little wind.
- Thursday, Aug. 7th, 1740.
Monday; August 4, 1740. N S
. 2 — —_— - —_ Came on Board, Capt.
é —_ e —_ Lee and Capt. Berry(i
— _—f - — Came to saile ye win
N.E.byN.| 2| —| E.by.S. ¥
NaEl 1l 27 | At 5 saw Navasaw S|\ NNW. | 1)|—| NE at N. E. -
‘ bore N. N. E., dis. . E. 1 1 S.S.W. Little wmd'.
3 lgs. 12 - 111 - Set stud sails.
— Th 1 —_ Saw a sloop Baring 8. ,
N | B2l mEe | i G 2| N.EBE 1)1 S.W. | Soigh.
CS.E. g o2p 1) — ) TR Ship | = 11| = | Houled down e suile.
S.E.byE.| 2| — —_ TKed to Nothwad. 10 N.W. 14— — Little wind and varia-
‘N.E. | 2|—| E.S8 2= L= = ble.
—_— -9 — —
N.E.bN.| 3} — S.
— 2] 1 —_ Saw all the fleet, bore Fryday, Aug. 8th,
N.N.E.dis 4 Leags.
— 21 1 — Cape Tuberon, bore E.
) 4 S. Dis. 5-Leags. 2 N. E. 2| 1] N.N, W, | head of all the fleet,
' 4 [N.E.byN.| 2( 1 N. W, east of the island of
6 do. 2] 1 C— Commeto,bore S.8.E.
. , T.K. 3 glases e Atlis. 7 leagus. ‘
Tuesd 5th, 1740. 8 E. : — t8 wind at 8. S. E.
uesdy, A“gs g 10 NN.N.E. | 4/ 1 E Hard Squall,much rain,
12 N.bE, 3| —_ clewd up Topsails, -
— —_] — —_— Calme, folowed with ‘ - .
o Rain. 2 |N.E.by N.| 8| — |8 E. byS. | Sawalight Likea fire,
— —_ ] - wind round the com-] 4| N.N.E. | 2 1 E. bore N. N, E,, very’
: ) pas and then calme, | 6 — 2] — — Large.
folowed with hard | 8 N. 2|1 E. Cloudey.
Rain and thunder. 10 N.bE. 4| — |S. E. by E.| Head of all fleet.
— — — — CapeTiberon Bore E.b § 12 — 3] 1 —
S. 4 8., Dist. 4 Leag. : .
N.N.E. 1} — E. Little wind. At 12 at Noon Light gails, some of the Ships came up.
Calme, — | - — & Cloudy. : )
— - — L— Raine Looks very wa- T
ter spouty. Satterday, Aug 9th,
s. |={—| = JlasTs 2| No. |—| 1| E.S.E |Litle wind.
N.E. 1] — S. E. Little wind. 4 -— —1 1 —_ ,
N.b E. 1|—| E.by W. | The griniy and ham-| 6! N.N. W. | 2} — E.bS. | Cp Maze, bore N,
| — 1| — —_— ton coot,.and Most of W. bW, dis 7 lgs.

N.W. 21 1 — the fleet, at anchor in Lo

) Donomora. 8 WLW.UW.l 1] 1 — In R.B. T. 8. set M.
— 211 _ Varable winds. top g sail. : .
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H.| Cours. | K. E ‘Winds. Satterday, Aug.9th. }H. Cours, K. § Winds. |Tuesday, Aug. 12, 1740.
10/ W.N.W.| 2| —| E.S E. [Small bresandCloody. 2| N.N.W. 21 S. E Sot ster sails,
12 —_ 11 — . 4| N.N.W. | 21—} —
: . 6| N.N.W. 3| 2| S.E.bE, |at 6, Down ster. sails.
1 o : ' ~|. the west end of well
2| N.bW, 1] 1 E.bS. |Small bress ‘ike{‘Bore N.b'W.,,D.
4 N.N.W. | 1| 1 —_ eagus. -
1 6 N. 1] — — . |Saw a sail head Men- 81 — 211 E.S.E
] 8 N.bW.IW.,| 2| 1| N.DW. war  crouding after | 10 —_ 3| — — Starlight night.
110 N.b W. 3| — — hm. 12 - 3] - —_ .
112 do. 21} W.bS\- : :
2 —_ 3| — S.E. Sot ster sailss”
4 — 2{ 1 —_ Crools{edDIsland Bor]t_i S.
istance 5 Lieg.:
Sunday, Aug. 10th. I halld down M. T. g
. Studensal,
6| N.N.E. 3 — —
8| N.E.4N.{ 3|—| ‘S.E
"2 N. 1| — S. W. Men-war mand: boats | 10 | N. E. { N 2| — — Little wd.
as sailors. 12 — TR - — Calme.
4 — 1| 1] 8.8 W. |Setstrsails,
6 —_ 1]— — The sail yt stood In, .
" ia sloop hald dowp sails. 65 Miles pr Log.
8| N.b'W. 1] — —  |Little wind.
110 N.N.W, 2 S.E. A Fine brese. Flying 11.50
112 No. 3, —| ESE clouds. 11.21
23.11 79 Miles.
2 —_ 3¢ 1 — Starlight. 21.52 )
4 —_ 3|~ — Shortned sail for the —
6 —_ 3| — — Man-war, 1.19
18 N.bE, 3| 1| N.E.bE, [Sett Small Sails.
10 — 4| — 8. E. Made Ancoga Bore N.
; E. b E. Dist 5leagues. *
12 No. ‘4] 1| 8.8.E. |Sotster sails. Whednessday, Aug 13, 1740.
at 10 hamton Coot TK To Soothard and left us. At 12 hane-
ago Bore aboot 8. E. Dis. 6 or 7 Lgs., the west end. 2 — —| 1 Calm.
. : 4| N.N.E 1) — E. b S. [At3, mude Sale.
6] = — 1| — —
8| N.E.4E.| 1] 1! S E Modrate gale.
10 N. E 11 1 — Li .
Monday, Augst 11th. 12 "' 21 ittle wind,
2| NNN.E. | 2 } _
4 — 1 —
i No. i 1] E 1'5 S. |A Fine Gele. 6 NNE.bN.| 1| 1| E.S.E gmall breeze. X
-~ - . 8| eN.E 2 1| 8.E.bE. [Convoy 2 Mile ead
6 NNNWAW.! 4] — — hogthies Bore N. by W. | 10 — 1| 1 — The y}"esals bound to
‘ dis. 3 lgs. fleet bogt | 19 — 1{ 1 —_ * America StandingMore
to. At 7 md sail. to Norward 17 st\ll for
8 INNW.AIW,] 3| 1 E. Hd Miz’ and do top- voyage:
10 N.by W, | 8/ 1 —_ sail. :
12 N.jw. | 3|— — 12.50
Y 1.
2| N.iW. 3| — Do. Shortned In Saile. - ——
4 —_ 211 — hald up MS. Came up 23.50
: with fleet. § pas 4,
6| swobrs 3 gaw t}ée Land,borehN.
W.byS. _ — is. miles; when s
&S. 8. W. starbord, hald along. Thirsday, Aug ye 14th.
8| 8.W.byS.] 3| 1| E.S.E. [Sottop g. sails, The
) farthest poin of ye o o
Key bore 8, W. by | 2/ N.N.E. |— 1| ES.E Allmost calme.
W. LW, 2Igs. 4 —_ —1 1 E. “{Broke of to N, N. W.
10| W.S.W. | 3|~ —_ 6] N.iE. 1| 1| N.E.jN. [Little wind, =~ -
12 | W.bN.AN.[ 2] 1| S.E.bS. |The Westmost point of | 8| N.N.E. Q| — E. Ye schoner bore N. D. 3
Attlina Cay Bore 8. | 10 — - 1 - L. Sloop N. W.
- E.b 8. dist. 1 League. | 12 —_ — 11 -—
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H. Cours. K, ﬁ Wind Thirsday, Aug. 14, 1740.] H. Cours. K. ﬁ Wind.  |Monday, Aug. 18, 1740.
2 - —_ = Calm, 21 N.bE. 3|1 .1{ E.bN. f[fine gailes, Tho Light
. 4 — —_| - do. - o 4 _ 3| — E. and smoth water.
6| N.N. W, 111 N. E. made Wathin' Island, § 6 — 4] — E. b S. [Squaly and some Rain.
8 NW. |"1] 1] N.N.E bore W.N.W.,D.4] 8 — 41 1 y—_ Clear Moon light night.
10 E.b N. 1|—| N.E.bN Leag. Watlin’s bore § 10 — 3| — —_ Modrate.
12 — 1 — — W.b N.+N.,Dis. 3] 12 —_ 2| —_ Gale and stare Light.
g Lg.; Tked Estward. i
19,
D) — 2{—1| E.S.E. A
, 4 N.E b N g — - fleet on our Bow.
idy, Aug the 15th . 6 N. E. - —
Fridy, Aug 15th, 1740 8 N. E. g 1 — Fare and clear weatlier.
10 — — —_
2 N. E. 2] — | N.N.W. |Modrate Gale. 12 — 2| — —_—
4 N.E.bE.| 2| — do.
6| E.N.E. 1] 1 N. Hd. T. g. sails, large R. 65
‘ - o - B.T.S.
8| N.E.bE.| 1| —{ N.bW. |Lookssgly.
10 — 111 — . Tuesday, Augt 19th, 1740,
12 — 1) — — Sot top glls., small rain.
‘ .12 N. E. 21 — | S.E.bE., Smooth water.
R N.E. 21— | N.N.W. {Variable wind & Rain. 4 —_ 2 |— | E.S.E. lallye fleet out of sight,
4| NE.bN.| 1} 1 N.W. ‘ only 2's
61 - 111 — Little wind. 6 | N.E.bN.}| 3| 1 — fleet  bares in, dis.
8 -N.E 1| — S. W. icalme. 8 — 3| — — about 5 Igs., Sd them
10 —_ 111 S. 8. E. |[Sett suding sailes, : from Mast head.
12 — 21 — 10 N.E3N.| 2] 1 —  [Light night.
: 12| NE | 2|— —
Satterday, Aug ye 16th. 2| NE | 2|1 —  |Starlight night.
4 — 21— —_
2 N.E.bN.| 2|—1] S.8.W. 6 — 2|1 —_ " |Saw one sail from mast
1 — {17 1 S.W.bS. [Small Bres. 8 — 2| — — - head bor N. b E,
. 6 o 1}8. W.b W, |[Tombling sea~—the com- } 10 —_ 3| — S. W, Little wind, allmost [
: mander Bore N. W. | 12 — 1|1 —_ calm. [
a bW. Dt. 3 Leages.
8 — 1] 1 - fine brez Now spring- the Remarkes of this 24 hours.
: - ing up. :
0 — —_ i .
%2 - g :11 - ggg’é?ghﬂo“ds Whednessday, August 20, 1740.
. 2 N. E. 171 8. wW. g
.2 — 211 — Light brezes, 4 -— 21 1 —_ Sd the fleet bore N. b W, §
4 —_ - 2| — Dis. § Lgs.
6 N. E. 2] 1 S. 8. E. |Set Stering Sails. - 6 J— 1 1| W.S8. W. |[Hald Down Ster. Sails. }
8] N.N.E. 21 1 do. Fine Brees. 8 - 2l 1 _ o .
10| N.bE. 211 — 10 — 1)1 S. Fine moon Light night. |
12 —_ 21 1] —_ . 12 — 1|—| S.8.W. A
511
" P — 1}~ S. W,
k4 — 1 — — A
Sunday Augt the 17th, 1740. 6 —_ 1 _ Saw the fleet from Mast- |
" ; 8 — 1! 1 — head, Bore a Boot W.
2| N.bE. 2] 1 8.8. W. |A modrate Brease. N. w. 5 I
4| N.N.E. 2| 1 So. 10 NNE.bE. | 1} 1 —_ IHead keeps to Estwad }
6 —_ 3|—| 8.8 . E. [fleet Bore N.b E. Dis. | 12 | —_ 11 1 —_ tho’ calme. -
5 Mils, 5 Sott up all our Rigin a |
- 8 — 21 1 - hald Down studing sals. : Low & a Loft. ;
1(2) N.N.E.;E g — — - |fine Liye gail.
. 1 —_ — —_ i i
g Thirsday, Augt 21.
' 2] N.N.E. 2{ 1} S E.
o4 —_. 2| -1 - ) — — 11 Calm. [Calm,
- 6 N.bE. 1/ 1} E.bN. [feet under our Lar-| 4 — —| 1 do. Fleet out sight. |
- 8 —_ 11y — ' bord, C 6 —_ —_— —_ S.with;headwind Broch- |:
10 NYE, [ 31— f— Cloudy. : ed hogthed water
112 N.bE, 4] — _ ‘
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" Cours. K. t".f{ ‘Winds. |Thirsday, Aug.21,1740.] H. | Cours. [ K. fé ‘Winds. |- August ye 25th, 1740. |
N.W.bN:| 1| 1|N.E.bN. [Some rain—Litilewind-} 2! N.N.E, .| 2] 1!8. W.b8. |Little wind.
N.N. E. 21 1 E. 7 smooth watter. L4 — 21 1 — Smooth Wattr.
N.E.bN.| 3| — E.b 8. |fine Light Night. 6 — } 2] — — . |hard Raine.
: ) 8 —_ — 1 1t Calme, ‘
) | - 10 — — |1 do.
ﬁ N.E 521 _i — 12 — 111 - 8. Little wind.
6| N.E.bN 3|~ — fleet not to Be seen from i -
8 — 211 — Masthead. hazy. 2 - 1| — - ) L
10 N.E 2| 1| E.S.E 4 — 11— - Moonlight night.
12 — 311 —_ 6 e 11— —_ Head to E. 8. E.
) lg . “C?llme. el —_— : gaine—ﬂatrin. i
0. —— — mall brez’ Roun
Fryday, Augt ye 22, 1740. Bl BSs [TIT] T e Roundithe.
2|{N.E.3E/ | 2| 1] 8. E.bE. [Modorate. :
4| N.E. 1?) E | 3]|— —  |faire weather, ; Aug. ye 26th, 1740.
6 .- 3| — —_ Saw asail upon our Star-| . . . . .
8! N.E {4E | 3| — — board Beam, about 4] 2 | N.E.bE. | 1| 1| 8. W.b'S. CalkedRoundher Deck.
Leags Dis. 4 —_ 1|1 — N
10 N. E. 31— — Fine moon Light Night—] 6 —_ 1711 — . L :
12| N.E.bE. | 2] 1 —_ Smooth watter. 8 —_ 11 1] — But Little wind, - =,
10 — 211 — Small Bres of wind, :
| ; 12 —_ 211 —_ aswell from ye E.S.E. |
-2 N.E.JE. | 2] 1 —_ Litle wind. i .
4 — 2] 1 — flying cloods, |
6 NNEbE | 31— — Saw yesaileBoreS.S.E.| 2 —_ 2| — — »
8| N.E.bE. | 28| 1 — Dt 3 Leagues. 4 —_ 1] 1 — allmost Calme.
10| N.E.;E. | 2 1 — the Sail goes ahead of] 6 —_ 1] 1 — - .
12 — 3|1 —_— us, Bares E, N, E,,| 8 — 1| — —
- | Dis. 2 Leags. ‘10| N.bE. 2| —| EbN, .
61 12| N.N.E. | 3| — E.bS . =
Satterday, Augt 23, 1740. ‘Whednesday, Aug. ye 27th. ﬁ?
o
2| N.E,b.E.| 2 1 S. E. A Fine Breese~~Smooth] 2 | N.E.bN.| 2| 1 E. S. E. ¥,
{ 4| E.N.E. 21 1| S.E. bS. | Wattr. é — g — —_ :
6 _ 3| — — . —_— — — ]
‘8 — 2| — S. b E, [Little Wind. 8| N.N.E. 21 1 E. Little wind.
10 E. 1| — —_ do. 10 N.b E. 2] 1 E.b N. :
12| E.N.E. 1] 1{S.W.bS 12 — 21— = do.
9 — 1] 1 — 2! NNN.E 2| - E.
4 —_ P 1 —_ Hard Showr Raine. 4 — 1 1 J— :
6 - 211 —_ Sot Ster Sails. 6| N.bE. 11y E.bN. Mod. .
8 — 3| = —_ 81 <— 2| — — Little winde,
10 — 3| 17 —_ 10! N. i W, 2(—| E.N.E. » ‘
12 —_— 211 — 12| N.b W, 2] 1 N.E.bE.
Sunday, 24. 50
2! E.N.E. 3| — S.wW Thirsday, Augt 28th.
4 —_ 2( 1 —_ Little wind—Smoothwa- -
6 — 1| 1 —— ter—filed hogthed wa-| 2 N.}E. 3|—1| E.N.E.
8 — 1{ 1 —_ ter, out of a nother}] 4 - 311 —_ Light Breez.
10 —_ 211 — Bot., and hald wheel-| 6 — 8] 1 —
12 — 3| — f— Rope taught. 8 — 311 —_ .
1 10 N. 3| —| E.N.E. {Some Small Raine—a’
- ;12 —_ 211 — Fine moon Light Night
9 — 3| 1 — Raine, : ’ —Sqly. -
4 — 3|~ —_ Looks sqly with Raine. | . ;
6 — 3( 1 — . R —_ 411 -
8 _— 3| — — i 4 — 4} — —
10 —_ 3| - —_ L8 —_— 4= —
12 — R 1 — 8! N.bE. 3| 1| E.bN
. 1:10 — 3| — _
i 65 ‘12 |- N.N. E. 21 E.
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H.| Cous. |EK. g Wind, || fiidy, 2. H.| Cows. |K.|M | Wind. |Monday,Sept.1,1740. |
2| NvE | 2| 1| EbN [sqyD.R. 2| BN | 4] 1 —  |Hard Raine with hard |
4 — 211 — Hdt T. seils—hardRy. | 4 |[E.bN.4N.| 4] 1| N.W squals, !
6 N. 2| —| E.N.E. | tlljpast5sTRedbhard | 6] E.N.E | 4] 1] N.W
g NNN.E. |—| 1 N. E. Raine, woreshipatt7 | 8 — 4| — —
N.N.E. |—=1]1 E. clook. 110 N.E 4 — - .
10 —_ 2] 1| E.S.E. [SotD.R.T.S.head sea. | 12 —_— 31 1 — Head sea still..
12 { N.E.bN. : P ,
: 92
2| N.E.bE. | 2|— S.E.
6l nme | 1T — ’
6| N.N. 1{.1 — '
81 N.- 11 1} E.N.E. [Tombhn sea—sqly, like Tuesday, Sept. ye 2d, 1740.
10 —_ 2-—1] E.N.E and foll Raine. 1
12 —— e —_—
! . 3 . 2 N.E. 3| —~|NW.bW.
, 4 — "3 | - —  First HR.B.T. S., sett |
Satterday, 30. g - g -; = F.T. 8. head sea yet. |
- . 10 — 41 1] W.bN )
. - L » ) 12 —_ 41 1| S.W.b'W., Head sea.
2! N.}E. 2| —1{ E.bN. [Sawa Sloop,Bore N.b
4 — | — —_— E., Dis 4 miles, stood
6 — 2{— — to 8. E. : 2 ~ 41— -
"8 |N.bE.}E| 3| —| E.bN. [Starlight. 4 — 5| — — . o
10| N.bE. 21 1 — Smooth water. - 6 N. E. 4] 1|8 W.bW. [Sot stering sails,
|12 — 2| —  _|Fine, moon Light. 8 — 4| — — F
E 10 —_ 4|1 -— Modrate Gale and faire |
i . 12 — 4] — — ‘weather,
-2 N, 1/—1} EN.E,
-4y NN.W. | 21 N.E. ' (Hd top gal sails. :
g _ g __1 - aE’tI.‘umbhng Sea from Whednessday, Sept. ye 3d, 1740.
10| N.N. 3| 1| N.E - :
Lol I P ] 2] N.E | 4|—| S W. [Mod. gaie.
56 4 — 311 — fine weather.
6 —_— 311 —_ .
8 — 3 1 —_— Hald Down str. sls.
- 10 —_ 301 — Head gea~not lost as yet.
12 — 33— — do.
Sunday, Augt. ye 31st. _
, , - I ] > —_ 3| — —
2 N.N.W. (3] 1 N.E. "|Hard raine andvariable | 4 — 2] 1 — Head Sea.
wind. 6 — 2| — —
4 = 2 — —  [Squaly. 8({NE.LE. | 1| 1{ N.W. |Variable wind and Rain.
6 —-W 3| — — S E. swe’:lll. : 10 Calme. — | —_ .
8y NbW. .3/ — — ing. R. T sails, 12| NNE.bE | 1|~ — Raine, sqoly with Raine,}
10 NNN.Wo} 311 N. E. 'Loolésa‘.lll ound cloodjr: ‘
12 |- - 3| — - 62
L
2 — 3| — —
4 N. W, 2} 1} N.N.E. |Variable wind. Thirsday, Sept. ye 4th.
E.bS. |—1!|1 — TK. at  past 3.
“6|E.bS.}E| 2| 1| N.E. ;
8 - 3 |— | N.E.bN. head sea. 2 N, E. 1f— Ww. Variable wind-=almost {.
10| Ebs. | 2] 1 —  |Cloudy, 1 s 1] — — calm.
T12 — 21 1} — Double R. B, Top. S. 6 Calme. i — .
, — 1{— — )
Monday, Sept. ye 1st, 1740. 12 —_— 1] 1 8. W. |Butlittle wind.
T : 2 — 2] — —
2] E.b.S 21 1| N, E.bN. |ALargehead sea, H.B, | 4 — 1| 1 —
- 4 E. 2] 1§ N.N.E. T.S. Sett, M. T.G.—It]- ¢ —_— 1] — —
6 E. 8. E. 211 — blows hard and sqly. | 8 Calme. —_ - —
Vst - 41 N. , 10 do. _ = _
10 — 411 = 12 do. —| = —
12 - 4| 1} N.bW. [Do., some raine, : 20
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-] and stood By the wind, so we Left him.

H. Cours. K é Winds. [Fryday, Sept. ye 5, 1740, Cours, K. E Winds. Monday, Sept. ye 8ih.
2 Calmeat 3, | — | —. — 2 N.E. 5] 1]8.W.bS. |A Fine Gale. :
4  NNN.E.{Ej 1|~ S.S8.'W. Smallbreze. 4 do. 51 1 — Cloudy—hald all sails
6 — 1| — ~ Do. 6 —_ 31 — up. Repad atiler rope.
8 — 1) ~ 1 8 — 311 — Sqly, D.R.T.S., Bells
10 — 1| 1| W.8. W. |Fine Stare Light Night. | 10 _— 4] 1 — 1. H.T.8. Blows
1R — 1{ 1] S.8.W. 12 — 411 — hard, Sot dubrf sail,
’ Lay two } hoor to
. h IY Tiler Rope tot—
2 — 2| — S.W. |Bot Little wind. 2 —_ 5| — S.W. hard sqals with hard
1 - 2| — —_ Still. 4 —_ 5| — —_ Raine.
6 o 2| — — 6 — 41 1 —_ hard Squal and Raine.
8 — 2| —1{ 8.8.W. [Smooth Watter, Little | 8 —_ 5( 1 —_
wind. 10 — 5| — —_— Sot D.R.T.S. .
10 — 2| — — Set Ster, sails. 12 — 5| — —_— It seams to clear a Little.
12 — 20 1 — Hard sql. with Hard
) 116 Raine.
37 ) T :
Somthing clear—This Time I find Mildewd sails.
Satterday, Sept. ye 6th. Tuesday, Sept. ye 9th,
‘ B — LW d .
2 IN.N.E}E| 2| 1| S W.bS. |A FineBreaseof Wind, | 3| oo Sl S perdsquds
é - {23 1 S. W. 6 — 9| — —
— - — .{Hald Down Ster. sails. — — — ; E.
8| N.E4N. | 2] 1| s w. A - V| = [AtemblingseafromS.E
10 | N.E.bBN.| 3| 1| S. W.bS. Raine. 2 N.EbE | 1! —{ N.bW. ’ :
12 - 4] — —_ fine gaile.
E.N.E 2} — N. Close weath and Small
2 —_ 21 1 N. rain,0Ot R. M. S. Sot-
2 - 4)— - Cloudy. 4 him swayd up Miz.
4, - 49— - . . , yard, set Mizern.
6 - 4|~ - Set ster sails and flying E.N.E. | 2|— N.  |Fairand clear—W.Ot R.
‘ gib, aqii staysails for T.8.
ster sails, - T, —_ b L 1 gails.
8 _ 4 _ Sa;\_r ”'331‘1’ b N.bW. 5. 1]3_ - g ; N &).E Sett gmn ] sails
is. 3. 2 D i ile.
10 N.E. 4 —_ Comes 'ugwith us fast. N.E.by E.| 2| 1| NN Light gaile
12 NNE.bN.| 4 1 —_ The Saile comes up
with us. ‘Whednesday, Sept. ye 10th, 1740.
Faire and Cleare and So ends This 24 hours,
o 2| N.E.bE.| 4] —| N,bW. B.R.F.T. 8
4| E.N.E. 41 1 N. Do.M.T. S
6 — 4| 1| NNNW. D R.B.T.S
Sunday, Sept. ye Tth, 1740. 8 — 41 1 —_ hd Smll Sls.
- 10| N.E.bE. | ¢} 1 —_ Furled mizen.
12! EEN.E, |. 4] 1| N.b'W. [Sqoly.
i NN’ Eﬁb ]*E}N i — | 8.W. b W. (Theship allmost up with { "¢ 4 — !
4 N.N., _— — us—shoted guns, ofall N B E ;
6 |N.EbN | 4|—| do. sorts, hald up Coses, | & | T-BN | 3} 1) N.bE.a Greme Short sen from
S 4= - Stood on good Lofe.} g —_ 1] — — alxzostcalrr;ewith a ugl
jo - 411 - We hald upon wind— 10 Calme —_ — sea from Nowrd &y
12 — 4] — out ensign. So Istood | 75 A DR B Sea pon down,
- - our cors again-hd ster- . - & -
o ) » ed away E.b N, so
i2 - 41 1 —_ pated. ~ . »
P — 411 — fine gaile. Thirsday, Sep. 11th, 1740.
Bl - 4! — — Cloody. : —
Bl — 3 1 — Some small Raine.
10+ = 4 1| 8W.bS. |Sett Stering sails, ] Calme. — ] —_ — It Liooks calme-Like.
124 0 == 41 1 — Sep. Tth, 1740. 4 do. —_— —_— ASSI}fllaH brease—maide
. ) 6 do. —] - ale,
.8t 5, In Morn, Saw a Sail B N. N. E., dis. aboot a Leag; a| 8 N.E, — | 1 W.S.W. fhead to N. E, but hard-
‘Brig standing By the wind to southward, She T K to the westwad | 10 —_ —_— % \— ly any wind.
12 — — - .
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It is very hard gail and Large sea, and s0o Remaing.

and aft.

H. Cours. K. § ‘Winds. | Thirsday, Sep11,1740.§ H. ; ~ Cours. K. E Winds. |Sunday, Sept. 14, 1740.

2 B — | 1 — 2 E. 4| — | N.N.W. |More modrate,

4! E.N.E 11 1 N. - . 4 —_ 3| — —_ Large sea.

6 E. ~—1 1] N.N.E., [The windinclinesto ye ] 6 E. 2| — — do.

8 — —1 1 E.K. | East—Tk. 8 — 2 — —_ i
10! N.b W 1{—} E.N.E. 10 E. b N. 111 —_— Tomblin sea. )
12 — 11! - = 12 —_ 1)1 — Sot top sails, Bot Little

. wind.
14 .
2 N. L. 2| — _—
4 — 21— ——
6 N. E. 2| —| W.8. W. 0ot Rfs.
v 18 — g 3 — In the gail chafed l\l/lInSd
ida — — tored 2 holes in .
friduy, Sep th? 12th, 1740', 12 — 311 —_ . put fore staysl in bolt
Rape.

2 N. 3| — | E.N.E. |Faire Wetherand Smooth .

Mwww |3 = War. Monday, Sep 15th, 1740.

8 - 4| 1 —_ '

10 N. 4| 1} E.N.E. |[Cloody—hd Sm] sails,
12 —_ 3y 1} = Singl R. B. T. 8. . i ‘
o . 2! EEN.E. |-5|— | 8.8 W. |Cloody.
-1 4 — 51 — —_— Small Raine,
- 2] N.bE. 41— E.bN. |[Cloudy—wr Blowing | 6 —_ 5| — — It looks like gaile,

4. — 44— —_— fresK. 8 — 3 1 —_ D. R.B.T.S. hand Do.

6| N.LE, 4| —| E.bN, . 10 — 311 — Squals and raine, R.M.S,

8| N.N.E. 4] — E. 12 — 3| — — ind shifted N. W. .
10| N.E.bN.| 4| 1] E.bS. |at1l, Saw a Brig, Bore
12 N.bE 3| — _— N. N.W., Dt.4 miles, .

' Bore away for him— | 2| E.b N, 11 1 N. W. ' |variable wind, hard gail
Fired a Shootathim— | 4 —_ 4| 1 - and very squaly, with
Brought him to at 12~ i : : small Rp. -. -
came up with him— |} 6 . 51 1[ N.N.W. laveryhard Gale,Squaly
Spooke to him-—a | 8 —_ 6| — — and some raine, Large
frenchman from Cape| 10 — 3| — —_ Sea, hail & Rain storm,
Briton, bound to Mar-| 12 |[Up N. N. E. lofN.IE. — at9 Brought two under
tinico. RMn sail,it Blows hard
gail to hard to cary sail,
to it & larg sea, so that
she will not steer; sea
breaks Dangerous. So
Satrdy, Sep 13th, 1740. Remains.
9 N. E. 4| —| 8. EDVE “Toosday, Sept. 16th, 1740,
4 — 311 T — took oot 20 candels to
lagt 12 nights,
6 N. E. 41— 8. E. More Modrate. 2 |Try up N. b |E.of| N. |[E.b E.
8| E.N.E. 21 1 S.b E. [0t single R. M. T saile, : :
' at 8, R. do. 4 do. _— — do. A Large sen and hard
10 — 211 —_ Raine, Brt toosond, we | 6 do. —_ — _ Gailé, )
12 — 3] — —_ got 16 fm. 8 do. — —_ o
’ }(2) do. —_] - - gxcessive hard gaile.
— —_ - —_ eas Break very large.
2! E. b S. 6| — N. W. i|hard raine and Squaly, y e
4 - 6 — — Yo tooke a Back N. E
' Wi at 12 hd T. 8. 1.2 iTry up N. N.|{E.of|E. b| N., .

6 E. 2 — N. W. ashard (];:mle and large | 4 — PR — More modrate.

8 — — — ea,makes more water. | 6 — — — More Mod, .
108 EDbDE 6 | — | N.N.W. |veryhardgaile,andvery | 8 _ 1= _ 45 fm wm’g}.‘tl‘"g Sea
12 —_ 511 — large sea. 10| E.N.E. 1 N. N. W. [Maide sail at 9 a’clook.

i Under our corses, the | 12 — 4] — —
110 sea Breaks over us fore

~ This gail has Been very hard Storme and Longe, with Large seas
we have Been bereyd with sens

Breaking strong and Dangeroos.

continyly.
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Cours. K. ﬁ ‘Winds. ~Wedne§i$i'6 Sept. 17, | H. Cours. |'K. g ‘Winds. friday, Sept. 19, 1740.
2! E.N.E. 4] 1 N. W. Storm and a large sea. | 2 Calme.” | — | — —_
4 —_ 4| 1| W.N.W. | Looks windy, brought { 4| E.bS. 11— — 3 Maied sail.
6 E. 1§ 1| sN.bW, to to fish 30 fm. 6 E. b8, 1|1 S.'W. [|fogy. - .
8 " E. - 4 ~1] N Rocky grnd. -8 -— © 4]~ | 8.8.W. |[Variable wind.
10| E.bN. 3| 1| W.bN. | Modrate Gail. 101, —_ 21 1 — S
12 —_ 4 =] = Stare Light. 12 —_ 211 8. Foggy and some Raine—]
. ' Little wind. )
2 —_ 4|~ — ‘2] E.bN. 211 _ : ' ‘
4 — w4 — — . 4 —_ 211 —_ Raine—Hd topglsail Miz.
6 E. 4| — — Brought two In 40 fm. | 6 E. } 8. 41 1 S. 8. S
8 — 4. — — to fish. 8 E. b 8. 4} 1] S.bW. [Raine,
10| E.N.E. 111 — Drifted as we lay too, ] 10 [ E.Db N. 4} — ! S.8.W. [Fogy Raine.
12 — 171 — _asthe Log Is Marked, | 12 —_ 3 1 -—
: Hou Top.
82
Thrady 18 Sept. 1740. Satrd, ye Sep. 20th, 1740.
2 E. 41 1 W. Seet Stering sails, . ‘
4 - 5| — —" Modrate gaile and | 2 E.bS, 411 S, thick foog and Somel|.
6 — 4| — — smooth, 4 — 4( 1 — raine, :
8 — 41 1 — fine Little gail and fine | 6 — 41— - Raine.
10 — 4 — —_ ight. 8 — 2{ 1 — Foogy.
12 —_ 4] 1 —_ Hald Down ster, sails. | 10 —_ 11 f—
. : : 12 — 111 —_
2 — 4| — — \
4 — 3| — — Cloudy. .
6 E. 11 — 2 — 1)1 S. W. |Little wind.
.8 Calme. _— - —_— Liutle wind, Driving E. | 4 — 1{ 1 — )
10 do. — — N. E. } Not. 6 — 1} — — fogzy and Raine.
12 —_— — — —_ Caught fish In 45 fm. | 8 Calme. —_ . .
water. So Remains | 10 — 1|— —_ A FineBrese Just sprung
70 with fogey weather. [ 12 — 2! 1| W.NW up—foggy.

—
(=]
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Currents of the Sea.

In studying the system of oceanic circulation, T have found it necessary to ,»se't,‘ out with the very obvious

and simple principle, viz: that from whatevér part of the ocean a current is found to run, to the safne part a’
_current of: equal volume is obliged to return. '

Upon this principle is based the whole system of currents and counter-currents of the air as well as of
the water.* :

Itis not: necessary to associate Wlth oceanic currents the idea that they must of necessity, as on land, ran
from a higher to a lower level.

So far from this being the case, some currents of the sea actually run up hill, while others run on a level

The Gulf Stream is of the first class. Ina paper read before the National Institute in 1844, I showed
why the bottom of the Gulf Stream ought, theoretically, to be an ‘inclined plane, running wpwards. If the
Gulf Stream be 200 fathoms deep in the Florida pass,t and but 100 fathoms off Hatteras, it is evident that the
hottom would be uplifted 100 fathoms within that distance; and, therefore, while the bottom of the Gulf Stream
runs uphill, the top preserves the water—level or nearly so; for its banks are of sea-water, and being in the
acean, are themselves ona water-level.

The currents which run from the Atlantic into the Mediterranean, and from the Indlan ocean into the Red
sea, are the reverse of this,  Here the bottom of the current is probably a water-level, and the top an inclined
plane, running down-hill. '

" Take the Red sea current as an illustration. That sea lies for the most part within a ramless and riverless
district, ¥t may be compared to a long and narrow trough.

Being in a rainless district, the evaporation from it is immense ; none of the water thus taken up is re-
turned to it either by rivers or by the rains.

It is about 1000 miles long; it lies nearly North and South, and extends from latitude 12° or 13° to the
parallel of 30° North. ' :

I am not able to state the daily rate of evaporation there ;3 but it may safely be assumed—and for the

illustration I will assume it—at the rate of two-tenths (0.2 in.) of an inch a day.

* Vide puper ““ on the Currents of the Atlantic ocean,”” proceedings of the American Association, Charleston, March, 1850.

{ Soundings made by order of Commodore Warrington, on board the U. S. ship Albany, Commander Charles T. Platt, U. 8. N., a
few weeks since, show-it to be at least 500 fathoms deep in the Florida Pass. .

1 1learn from J ohnéton’s beautiful Physical Atlas, that ¢ from May to October, in the upper part of this sea, the water is two feet ’
lower than in the other months;’’ and this he accounts for, by the wind which is said to prevail from the northward there, during this
season of the year.

- This is the hot season; it is the season when evaporation is going on most rapidly; and when we consider how dry, and how hot
the winds are which blow upon this sea at this season of the year, we may suppose the daily evaporation to be immense:—not less, cer-
tainly, than half an inch, and probably twice that amount. We know that the waste from Canals by evaporation in the summer time is
‘an element, which the Engineer, when taking the capacity of his feeders into calculation, has to consider. With him it is an im-
portant element; how much more 50 must the waste by evaporation from this sen. be, when we consider  the physical condmons under
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- Now, if we suppose the current which runs into that sea, to average from mouth to head 20 miles a day
—and this is conjecture merely, but for the purpose of illustration also—it would take the water fifty days to
reach the head of it. _If it lose daily tWo-tgnths of an inch from its surface, By evaporation, it would appear, ’
that by the time it reached t‘hev isthmus of Suei, it would have lost ten inches from its surface. |

Thus the waters of the Red sea ought to be lower at the isthmus of Suez than they are at the straits of
Babelmandeb. . They ought to-be lower from two causes, viz: evaporation and tempefature——for the tempera-
ture of that sea is necessarily lower at Suez, in latitude 30°, than it is at Babelmandeb, in latitude 13°.

To make this quite clear; suppose the channel of the Red sea to have no water in it, and a wave ten feet
high to enter the straits of Babelmandeb, and to flow up its channel at the rate of twenty miles a day,
for fifty days, losing daily, by evaporation, two-tenths of an mch it is easy to perceive that at the end of
the fiftieth day this wave would not be so high, by ten inches, as it was thie first day it commenced to-flow..

The top of that sea, therefore, may be regarded as an inclined plane, made so by evaporation.

But the salt water, which has lost so much of its freshness by evaporation, becomes salter, and, therefore,’
heavier. The lighter water at the straits cannot balance the heavier water at the isthmus, and the colder and
salter, and, therefore, the heavier water, must either run out as an under-current, or it must deposit its surplus
salt in the shape of crystals, and thus gradually make the bottom of the Red sea a salt bed; or it must abstract
all the salt from the ocean—and we know that neither the one process nor the other is going on. Hence we
infer that there is from the Red sea an under or outer current, as from the Mediterranean through the straits
of Gibraltar. Analysxs would probably show the surface waters at the head, to be salter than those near the
mouth of the Red sea, and it is hoped that some of my fellow laborers in the Red sea trade, w111 collect speci-
~mens of its waters, and afford us an opportunity of testing them. ’

And, to show why there should be an outer and under current from each of these two seas, let us suppose
the case of a long trough, opening into a vat of oil, with a partition to. keep the oil fr(})‘rfnkkrunning into the
trough. Now, suppose the trough be filled up with wine, on one side of the partition, to the level of the oil
on the other. o

The oil is introduced to represent the lighter water, as it enters. either of these seas from the ocean, and
the wine the same water, after it has lost some of its freshness by evaporation, a nd therefore, has become
salter and heavier. ‘ '

/Now, suppose the partition to be raised, what would take place? Why, the oxl would run in as an upper-
current over-flowing the wine, and the wine would run out as an under-current.

The rivers which discharge in the Mediterranean, are not sufficient to supply the waste of evaporation—

et —

whigch it is placed its feeder, the Arablan sea, is a thousand miles from its head—its shores are burning sands—the evaporatum is: ceaseless,
and none of the vapors which the scorchmg winds that blow over it, carry away, are returned to it again in the shape of rains,

The Red sea vapors are carried off and percipitated elsewhere. The depression in the level of its head waters in the summer tiriie
therefore, it appears to me, is owing quite as much to the effect of evaporation as to the effect of the wind. in blowing the waters back
. feom it into the ocean, Analysis will probably show the surface water at the head, and the deep sea water ot the mouth. to be salter, and

therefore heavier, than-are the-surface waters at the mouth of the Red sea. )

Philosophers will acknowledge in grateful terms, the services of any traveller by the Oveﬂand route to Indl&, who will collect speci-
mens of .these waters, and afford Chemists an opportunity of testing them.
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and it is by a process similar to this, that the salt which is carried in from the ocean is returned o it again;
. ‘were it not so, the bed of that sea would be a mass of solid salt. | e ;

The equilibrium of the seas is preserved, beyond a doubt, by a syst/em of compensationé as exquisitely
adjusted as are those by which ¢ the music of the spheres” is maintained.

- I have also, on a.former occasion, pomted out the fact, that, inasmuch as the Gulf Stream is a bed of
warm water, lying between banks of cold water—that as warm water is lighter than cold—therefore, the sur-
face of the Gulf Stream ought, theoretically, to be in the shape of a double mchned plane, like the roof of a
house, down which we may expect to hnd a shallow surface or roof. current, running from the middle, towards
either edge of the stream.

‘The fact that this roof-current does exist, has been fully established: A person, who had been engaged‘
on the Coast Suney with observations on the Gulf Stream, informed me that when he tried the current in a

" boat, he found it sometimes East and sometimes West, but scarcely ever in the true direction; whereas, the
vessel, which drew more water, showed it fo be constantly in a northeasterly direction.

My object at present is, not to account for the currents of the Atlantic, but merely to mention the fact, to
call attention to it: that, though there be well-known currents which bring immense volumes of water ¢nfo the
Atjahtic, we know of none which carry it out again, and which, according to the principle with which I set
out, ought to be found running back from that ocean. A

The La Plata and the Amazon, the Mississippi and St. Lawrence, with many other rivers, and several large
oceanic currents, run into this very small ocean, and it is not probable that all of these waters are taken up from
it again by evaporation; “yet the sea is not full.” Where does the surplus go? The ice-bearing current,
from Davis’ Straits, which is counter to the Gulf Stream, moves an immense volume of water down towards
the equator.

The ice-bearing current which runs from the Antarctic regions, and passes near Cape Horn into the At-
lantic, and the Lagullas current, which sweeps into it around the Cape of Good Hope, both move immense
volumes of water, and bear it along also towards the equatorial regions of the Atlantic.

This water must ' get out again, or the Atlantic would be constantly rising.

A part of the Gulf Stream runs around North Cape into the Arctic ocean. The thermal charts of the Atlantic
ocean now in process of construction, prove this, as also do the admirable charts of Prof, Devn, of Berlin.

This current around North Cape probably performs its circuit of the Arctic ocean, and returns to the
Atlantic with increased volume. ‘ ‘ |

There are the rivers of Northern Europe, and all thé great rivers of Asia and Americ;i, that empty into
the Frozen ocean; also the current from the Pacific ocean, into Behring’s Straits. All these sources of supply,
serve, in my oplmon, to swell the current down from Baffin’s Bay through Davis’ Stra1ts into the Atlantic.

~ That there is an open water-communication, sometimes at least, from Behring’s Straits to Baffin’s Bay,
has been all but proved by the results of investigations undertaken about two years ago, at the National Ob-
Servatory, with regard to the habits, migrations, etc., of the whale.
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These researches were commenced at this office by Lieutenant HerxpoN, and they were ebndueted
in such a mann‘er,'-'es to show by a glance at the chart, in what parts' of the ocean, and in what months of the
~ year, whales had and had not been seen. | ‘ '

These 1nveqt1gauons soon led to the discovery, that to the rlght whale, the equator is as a wall of fire,—
that that animal is never found near it, seldom or never within a thousand mxles of it, on either side.

This fact induced me to inquire of the whalemen, whether the right whale of the northem and the nght
whale of the southern hemispheres was the same animal.

The answer was No.” The right whale of the latter regwn, as described by these men, is a small pale
animal, the largest scarcely yielding more than fifty barrels of 011 Whereas, that of the northern reglon is a
large dark animal, yielding frequently to the smgle fish upwards of two hundred barrels. '

About this time the whale-ship Superlor returned from'a voyage through Behring’s Straits, Where she also

“found the right whale of the North Pacxﬁc C s ‘

This fact induced the further inquiry, as s to whether the right whale of Behrmg s Stratts, and the right
whale of Davis’ Straits were the same animal. For-since the fact had been established that the right whale
of the North Pacific could not cross the equator, and therefore could not get into the North Atlantic by either
of the Capes, a reply in the aﬁirmatwe {o this inquiry would be another link in the cham of clrcumstantlal
evidence, going to prove the existence of a so called Northwest Passage.

The answer from the whalemen in this instance, was, in effect: ¢ we have not had an opportunity -of com-.
paring the two animals, except after long intervals, but, so far as we can judge, they are the same fish.”” - So-
far as other facts go, it would appear probable that there is, at times, at least an open water-communication
between the two straits; for the instincts of the whale, one might suppose, would prevent him from soundmg
under icebergs, neither could he pass under barriers of great depth or breadth. Seeing that water runs tlnough
Behring’s Straits from. the Pacific, as well as around the Capes, into the Atlantic, where, therefore, is the
escape-current from the Atlantic? ‘ ; B

The Trade Winds, I am pi;epared to show, are the great evaporating winds. They are the winds, which,
returning from the polar regions, deprived of all the moisture which the hyperborean dew point can coinpr\esks
from them, first come in contact with the surface of the earth, and consequently with an evaporating surface,
where they are first felt as trades, and where, therefore, they are dry winds. |

Now could the vapor taken up by these winds so increase the saltness of this sea in the trade wind xeglon,
as to make the water there though warmer, yet specifically heavier than that below, and also than that within
the regions of the variable winds and of ¢ constant precipitation?”’ If so, might we not have the anomaly of
’,a warm under current in the South Atlantic ocean, for that almost seems to be the only place of gscape for a
(counter current from the Atlantic? - |

Lieutenant Warsw, who was sent out by the Government, in the schooner Taney, to make certain obser-
vations in connection with these researches concerning the winds and currents of the ocean, was at my request

) ! . . N
instructed, among other things, to examine for such a current.
11
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| - On the General Circulation of the Atmosphere.*

Several years ago, I commenced to gather from old sea jo'ﬁrnals; such information as they might be found:
to.contain, relating to the winde and currents of the sea, and to embody the information so obtained on a series
of charts, in such a manner as to show by pictures, the prevailing direction of the winds and currents for every
month, and in every part of the ocean. Indeed, the plan of the undertaking was to collect the experience of
every navigator, and to present the combined results of the whole in such a manaer, that each one might, with
a glance, have the beneﬁt of the experience of all who had preceded him in any of the frequented parts of -the
ocean. ; ‘

“This enterpri'se*h’as been seconded by the government, and individuals. = American ship-masters generally
have come. into it with great zeal. They male the observations r'eqﬁired on every voyage, and send.them to
me at Washington. There are some thousand or more ships voluntarily co-operating with me in-all parts of
the ocean, and as it might be supposed, from such a number of aetive and intelligent observers, we are collect-
ing materials of great value.

Dering ihe course of these investigations, many interesting facts have been developed, amounting, ir
some cases, to actual discoveries of great interest—such as a new route, which shortens the sailing distance to
the equator, some fifteen or twenty per cent., and, of course, proportionately to all ports beyond ;—the exist-

ence in the North Atlantic of a regular monsoon—and in the North Pacific near the West coast, of a perpetual
southwest trade wind, near the equator—a unique phenomenon; also, the existence, near the same place, of a
syste‘iﬂ of monsoons. » ‘

- My present purpose, however, is not to speak of these discoveries, but ratherto treat of the insight whieh
these investigations, undertaken on such alarge seale, afford. as to the geherel system of atmospherical circa-’
latxon over the earth. '

They teach us to regard the atmosphere as a vast machme, that is tasked to its utmost; but as one that
is-always in order and never breaks down. v

Ttis aéewery into which, with every breath, we east vast quantities of dead animal matter. It is a labora-
tory,, into whicli,» when the light and heat enter, they act upon this dead matter, decompose it, and resolve it

into gaseous substances, to be by the action again of the same light and heat, condensed into plants and trees.
’ If it were not for this condensation, the air would become tainted; it would send its impurities back into
the lungs; and continually receiving back more in return, it would finally become unfit for the respiration of
certain animals, and man would perish from the face of the earth.

We hunger: we take as food that which has been gathered from the vegetable kingdom, into the stomach,

there we elaborate it into flesh and blood. After it has coursed through the system, and performed its office, it is

———————

" *See paper read before the American Association for the advancement of science,. Chatleston, 8. C., March, 1850.
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agam cast forth into the atmosphere, to be reconverted 1nto more vegetables to serve as food for other animals.
Doubtless the animal and vegetable klngdoms are in exact counterp01se the one destroying, the other re-
arranging and rendering fit f’or use agaln, this same dead matter. InInfinite Wisdom, the two kingdoms are so
balanced that there is not an insect 0o much on one side, nor a green leaf too little on the other. The atmos-
phere is the compensation by which the i)roper porportions of each are maintained.

These are only some of the operations that are carried on daily and hourly through the atmosphere which
we are breathing.. How important and profitable therefore, does the study of its laws become!

Itis an enginek which pumps our rijrers up from the sea, and carries the;h through the clouds to their sour-
ces in the mountdins. - “Air and water are the great agents of the sun in distributing his heat over the surface -
of the globe, coolmg this climate and tempermg that; and in this light, I propose to consider the winds and
the currents at this time.

Though the winds blow here from the four quarters, and sometimes with such violence as to fill the mind
with emotions of terror, yet such winds, in comparison with the general system of atmospheric circulation, are
but eddies to the main current. They have no more effect in deranging or disturbing that system of circula-
tion, than the shower which they bring. with them has in disturbing the course of the Gulf Stream, and other '
great currents of the sea. ‘

From the parallel of about 30° North and South, nearly to the equator, we have two zones of perpetual
winds, viz: the zone of northeast trades on this side, and of southeast on that. They blow perpetually, and
are as steady and as constant as the current of the Mississippi river—always moving in the same direction.

As these two currents of air are constantly flowing from the poles towards the equator; we are safe in
assuming that the air which they keep in Ipotion must return by some channel to the place near the p'oles,
whence it came in order to supply the trades. If this were not so, these winds would soon exhaust the “pol'éi"
regions of atmosphere, and pile it up about the equator, and then cease to blow for the want of air to make
more wind of. , , .

This return current, therefore, must be in the upper regions of the atmosphele, at least until it passes over
those parallels between which the trade winds are always blowing on the surface. The return current must
also move in the direction opposite to the direction of that wind which it is intended to supply. These direct
and counter currents are also made to move in a sort of spiral or loxodromic curve, turning to the west from
the poles to the equator, and in the opposite direction from the equator towards the ‘poles. o

This motion is caused by the rotation of the earth on its axis.

- The earth, we know, moves from West to East. Now, if we imagine a particle of atmosphere at the
North pole, where it is at rest, to be put in motion in a straight line towards the equator, we can: easﬂy see
how this particle of air, coming from the pole, where it did not partake of the diurnal motion of the earth,
would, in consequence of vis inertia, find, as it travels south, the earth slipping under‘it, as it were, and thus
it would appear to be blowmg from the northeast and going towards the southwest. ' |

On the other hand, we can perceive how a like particle of atmosphere that starts from the equator to take
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the place of {he other at the pole,-would, as it travels North, and in consequenee of its vis inertia, be- going
towards the East faster than the earth.. 'It would, therefore, appear. to be blowing from the southwest, and

going towards the northeast, and exactly in the opp051te direction to the other. ertmcr South for North, the

' same takes place between the South pole and the equator

Now, this is the process Whlch Is actually going on in nature, and if we take the motions- of these two
particles as the type of the motion of all, we shall have an illustration of the great currents in the- air, the
equator being in a node, and there bemg two systems of currents—-—an upper and an under—between it and
each pole. ' ‘ '

Let us return now to our northern particle, and follow it in a round from the pole to the equator and back
again, supposmg it, for the present merely, to turn back after reaching the equator.

Setting off from the polar regions, this particle of air, from some reasou, which does not appear to have -
been satlsfactorﬂy explained by philosophers, travels in the upper regions of the atmosphere, until it gets

near the parallel of 30°. Here'it meets, also in the clouds, the partlcle that is gomg from the equator
to take its place at the poles.,

About this parallel of 30°, then, these two particles meet, press against each other ‘with the whole amount
of their motive power, produce a calm and an accumulation of atmosphere sufficient to balance the
pressure from the two winds North and South.

From under this bank of calms, two surface currents of wind are ejected one towards the equator, as the
northeast trades—the . other towards the pole, as the southwest passage wmds-—-supposmg that we are now
considering what takes place in this hemisphere only.

These winds come out at the lower surface of the calm region, and consequently the place of the air borne
away in this manrer is supplied by downward currents from the superincumbent air of the calm region. '

Like the case of a vessel of water which has two streams from opposite directions running in at the top,
and two of equal capacity discharging in opposite directions at the bottom—the motion of the water in the
vessel would be downward: so is the motion of the air in this calm zone. : -

The barometer, in this calm region, stands higher than it does either to the North or to the South of 1t and
this i 1s another proof as to the banking up here of the atmosphere and pressure from its downward motion.

Followmg our imaginary particle of air from the North across this calm belt, we now feel it movmg on
the surface of the earth as the northeast trade wind, and as such it continues on till near the equator, where it
meets a like partlcle, which has blown as the southeast trade wind.

‘Here there i is another meeting of winds, and another calm region, for a northeast and southeast wind

- cannot blow at the same time in the same place. The two particles have been put in motion by the same power;

they meet with equal force, and, therefore, at their place of meeting, are stopped in their course. Here there
1s also a calm belt.

Warmed by the heat of the sun, and pressed on each side by the whole force of the northeast and southeast
trades, they ascend—the reverse of the operation which took place at the other meetmg near the parallel of 30°.
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This imaginary particle now returns to_the upper regions of the atmosphere again, and travels there until
it meets its fellow particle from the North, ‘where it descends as before, and continues to ﬂow towards the pole
as a surface wind from southwest : . ‘ . : .
«v; - Entering the polar regions. obliquely, it is pressed upon by SImllar currents coming from every mendlan,
and approaching the higher parallels more and more obhquely, until our imaginary particle, with all the rest,
is whirled about the pole in a continued circular gale, until, reaching the vortex, it is carned upwards to: the
regions of atmosphere above, in which it commences again its circuit to the South..

'Now the course we have imagined an atom of air to take is—Plate II—an ascentP, at the North pole; an efflux
thence as an upper current, until it meets G, (also an hpper current,) over the calms of Cancer. Here there is
a descent, as shown by the arrows, along the lines which envelope the circle. This upper current from the
pole now becomes the N. E. trade wind B, on the surface, which rises up at the equator, and returns thence——-
we will suppose for the present only—back towards the North: pole, as G, until it reaches the calms of Cancer,
where it descends and is felt on the surface as H, the S. W. passage winds; and so the circuit is completed for
the northern hemisphere. , |

The Bible frequently makes allusions to the laws of nature, their operation and eﬁ'ects. But such allu-
sions are often so wrapped in the folds of the peculiar and graceful drapery with which its language is occa-
sionally clothed, that the meanmg, though peepmg out from its thin covering all the while, yet lies, in some.
sense, concea]ed until the hghts ‘and revelations of science are thrown. upon. it—then it bursts out and strikes
us with the more force and beauty k ;

As our knowledge of Nature and herlaws has increased, so has our understanding of many passages in-the
Bible been improved, ' ’ |

_ The Bible .called the Earth ¢“the round world,” yet for ages it was a most damnable heresy for Christian
men to say, the world is round ; and, finally, sailors circumnavigated the- globe, proved the Bible to be right,
and saved: Christian men of science ffom the stake. o L

s¢ Canst thou tell the sweet influences of the Pleiades?”

Astronomers of the present day, if they have not answered the question, have thrown so much light- upon
it as to show that, if ever it be answered by man, he must consult the science of astronomy.

It has been recently all but proved, that the Earth and Sun, with thelr splendid retinue of comets, satellites
and planets, are all in motion around some point or centre of. attraction inconceivably remote, and that that
'peint is in the direction of the star Alcyon, one of the Pleiades ! Who but the astronomer, then, could tell their
“ sweet influence®?”’ ' |

And as for the general system of atmospherical circulation, which I have been 5o long endeavormg to de-
scrlbe, the Bible tells it all in a single sentence: The wind goeth towards the South and turneth’ about unto
the North; it.whirleth about continually, and the wind returneth again according to his cifouits.,” Ece. i, 6.

A like operation takes place in the southern hemisphere. . We now see the general course of the “wind
in his circuits,” as we see the general course of the water in a river. There be inany abrading surfeces, irregu-

12



-46 * 'THE WIND AND CURRENT CHARTS.

larities, etc., which produce a thousand eddies to” the main stream, yet, nevertheless, the general direction of
the whole is not disturbed nor affected by those counter currents; so with the atmosphere and the \anable
winds whlch we find here in thls latitude. ,

We see, also, that there must be about the habitable parts of the earth af least three zones or nodes, in which
éalms are the prevalent condition of the air.- One of these zones is near the equator, where the northeast and
southeast trade winds meet, and form what is called the equaforial calms. ‘

The other zones lie between those ‘parallels where the “wind that goeth towards the South” meets that
which ¢“turneth about uﬂntko the North.” They are the calms of Cancer and of Capricorn. (See Plate II.)

About each pole we have, or, :iccording to the views I have been endeavoring to make plain, we ought to
vhave, a perpetual whirl of the wind in the ascénding nodes there. I have endeavored to represent them by the
dlrectlon of the curved arrows at the poles. P and P, (Plate Il.) Here there are two more nodes: five in all.

The wind approaches the North pole by a series of spirals from the southwest. If we draw a circle about
the North Pole, on a common terrestrial globe, we shall see that the wind enters all parts of this circle from the
southwest, consequently a whirl is created thereby, in which the ascending column of air revolves from right
to left, or against the hands of a watch. :

At the South pole the winds come from the northwest, and - consequently there they revolve about it with
the hands of a watch. ‘ ,

That this should be so will be obvious to any one who will ﬁi/é)ok at the arrows on the polar sides of the
calms of Cancer and Capricorn, Plate II. These arrows are intended to represent the prevailing direction
‘of the wind at the surface of the earth, on the polar side of these calms.

Itisa singular coincidence between these two facts thus established, and other facts which have been
observed, and which have been set forth by REDFIELD, REID, PipoineTon, and others, viz: that all rotary
storms in the northern hemisphere revolve as do the whirlwinds about the North pole, viz: from right to left,
and that all circular gales in the southern hemisphere revolve in the opposite direction, as does the whirl about
the South pole.

How can there be any connection between the rotary motion of the wmd about the pole and the rotary
motion of it in a gale caused here by local agents?

So far, we see how the atmosphere moves ; but the atmosphere, like every other department in the ecéné-
my of nature, has its offices to perform ; and they are many. I have already alluded to some of them. But I
only propbsé at this time to consider some of the meteorological agencies which, in the grand design of creation,
have been assigned to this wonderful machine. e

To distribute moisture over the surface of the earth, and to temper the climate of different latltudes, are
_two of the great offices assigned by their Creator to the ocean and the air.

- When the northeast and the southeast trades meet and produce the equatorial calms of the Atlantic, the
air by this time is heavily laden with moisture—for, in each hemisphere it has travelled obliquely over a large

space of ocean. The two winds meet here with opposing forces so nicely balanced that they neutralize each
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wother, and a calm is the consequences and, as one is pressing’ from the North and the other from the South,
upon the atmosphere over this calm region, each with- the whole amount of force that sets it in motion, we
ought to have in this calm region an accumulation of atmosphere equal to the sum of those forces Now, if
we had barometrical determinations accurately made in' the region of these calms, we should probably obtain

an expressmn, in horse power, if you please, of the whole amount of force exerted by the sun in keepmg up
this system of atmospherical circulation—for it is the heat of the sun which causes the winds to blow and the
waters to flow ; at least, it is supposed to be the chief souree of their motive power,

The air of the equatorial calms being charged with moisture, is thus compressed, and has no room for
escape but in the upward direction. In this dlrection it reaches a cooler region; a portion of its vapor is
condensed, and comes down in the shape of reio. Therefore it is, that under these calms- we have a region of
constant precipitation. k - \ ' , |

oM sailors tell us of such dead calms of long contmuance here, of such heavy and constant rains, that
they have scooped up fresh water from the surface, of - the ‘sea. 4

The conditions to which this air is exposed here under the equator, are probably not such as to cause it
to precipitate all the moisture that it has taken up in its long sweep across the waters. . \

Let us see what becomes of the rest—for nature, in her economy, permits nothing to be taken vawe)" from ‘
the earth which is not to be restored to it a‘gain in'somey form, and at some time or other. k

Consider the great rivers—the Amazon and the Mississippi for example—we see them day after day, and
year after year, discharging an immense volume of water into the ocean. )

- ¢“All the rivers run into the sea, yet the sea is not full.” Ece. i, 7.

Where do the waters so discharged go, and where do they come from? ‘

They come from their sources, -you will say. But whence are their sources supplied?—for, unless what
the fountain sends forth be returned to it again, it will fail and be dry. ‘ ,

We see sunply, in the waters that are discharged by these rivers, the amount by whloh the preclpltahon :
exceeds the evaporation throughout the whole extent of valley drained by them—and by precipitation I mean -
the total amount of water that falls or is deposited, whether as dew, rain, hail or snow. _

The sp—rings of these rivers are supplied from the rains of heaven, and these rains are formed of vapors
which are teken up from the sea, that it be not. full,” and carried up to the mountains through the air.

¢ Note the place whence the rivers come, hither they return again,” is a dictum of the wise man.

Behold now the waters of the Amazon, of the Mississippi, th\e St. Lawrence, and all the great rivers of
Anmerica, Eorope and Asia, lifted up by the atmosphere, and flowing in invisible streams through the air, back
to their sources; and that throug11 channels so regular, certain, and well defined, that the quantity taken up
one year with the other is nearly the same; for that is the quantity which we see running down to the ocean
through these rivers; and the quantity discharged annually by each is, as far as we can_ judge, nearly constant.

We now begirl to-see what a powerful machine is the atmosphere; and though it is apparently so caprici-

ous and wayward in its movements, here is evidence of order and arrangement which we must admit, and proof
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Whlch we cannot deny, that it perf'orms this mighty ofﬁce with regulartty and certainty, and i is therefore as obe~

dlent to Taw as the steam engme to the will of its builder. } ‘ ‘ ' |
It too is an engine. The South seas. themselves, in all then‘ vast extent, are the boiler for lt and the

northem hemlsphere is its condenser. , ’

The proportion between the land and the water in the northern’ hemisphere, is very dlﬁérent ﬁ'om the pro-—
portlon “between them in the southern. In the northern hexmsphex’e, the land and water are nearly equally di-
vided. * In the southern, there is many times- more water than land. All the great rivers of the world are in
- the northern hemisphere, where there is less ocean to supply them. Whence then are their sourees. replenished ?
Thosé of ‘the Amazon are supplied with rains from the equatorial calms and trade winds of the Atlantic. Thaﬁ :
river runs E., its branches eOme from the North and South; it is always the rainy season on one side or the
other of it; consequently it is a river without periodic stages of a very marked character. It is always near
its high water mark. For, one half of the year its northern tributaries are flooded, and its southern for the
other half, Tt discharges under the line, and as its tributaries come from: both: hemispheres; it cannot be said

o belong eXclusiver' to eithier. It is supplied with water from the Atlantic ocean.

Taking the Amazon, therefore; out of the count, the Rio de Ia Plata is the only great river of ‘the 'south-
ern hemisphere. S , ' '
 There is no large river in NeW HoHan(I The South Sea Islands give rise to none, nor is there one wort}‘r
nammg in South Africa. _ | \

, The great rivers of North -America and North Africa, and all the rivers of Europe and’ Asia, lie wh’o’lly
within the northern hemisphere. How is it then, considering that the evaporating surface lies mainly in the

southern hemisphere; how is it, I say, that we should have the evaporation to take place in one hemxsphere
and:the condensation in the other? The total amount of rain which falls in the northern hemlsphere is much

O'reater, meteorologlsts tell us, than that thh falls in the southern. The annual amount of rain in the

Nbrth Temperate Zone is half as much again- as that of the South Temperate.

How i is it then, that this vapor gets from the southern into the northern hemisphere, anvd comes with such
regularity, that our rivers never go dry, and our springs fail not? It is because of the beautiful operatlons of -
this grand machine—the atmosphere. It is exqulsxtely and wonderfully counterpoised. Late in the fall,
throughout the winter, and in early spring, the Sun is pouring his rays with the greatest intensity down upow
the seas of the southern hemisphere; and this powerful engine which we are contemplating is pumping up the
water there for our rivers with the greatest act1v1ty At this time, the mean temperature of the entire southern
hemisphere i is about 10° higher-than the: northern.

The heat which this heavy evaporatxon absorbs, becomes latent, and with the moisture is carried through
the upper regions of the atmosphere, until it reaches our climates.” Here the vapor is formed into. clouds, con-
densed and precipitated. The heat' which held this water in the state of vapor is set free, it becomes sensible
heat; ban’ﬂ" it is that which contributes so much to temper our winter climate. It clouds up in winter, turns

~ warm, and we -say. we are going to have falling weather. That is because the process of condensation has -
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already commenced, though no rain or snow may have fallen; thus we feel this southern heat that has been
bottled. away in the clouds, qf southern summer, and set free in the process of condensation in our northern
‘winter. -

While evaporation is going on with most acfivity in the southern hemisphere, precipitation is taking place
to the greatest extent here; the fall spell, the winter rains, a nd the ‘“long season in May,” are familiar termsl
of wet weather to us all. These are the seasons at which we 1ook for high water, and expect our “mland
seas” to be in good nav1gable ‘'order. v .

The vapor comes through the upper regions of the atmosphere, and is probably condensed here not many
days after it is taken up there. Suppose it to travel with the velocity of the trade winds; at the rate of twenty\
miles the hour; it will only take it about twenty days to reach us from the middle of the southern hemlsphere

“We cannot ascend into the upper regions of the atmosphere to see what is going on there; but we have
such a train of well established facts derived from observations here below, that reason mounting on them,
boldly soars aloft, and bids us confidently to assert knowledge of what is going on there.

When we see and feel, as in the trade wind region we do day after day, the year round, the wind blow-
ing as steadily from the poles towards the equator, as the Mlssxsmppx runs down to the Gulf, we are forced to
the conclusion that as much air, precisely as much, as we see coming from towards the poles, and gomg
towards the equator, has to go from the equator back towards the poles. If this were not so, there would be
an exhaustion, and this wonderful engine that we are considering would break down, for there would finally
. be a vacuum about the poles with a tremendous atmospherical accumulation about the equator.

. Recurring to the illustration given just now, and considering both hemispheres, we shall see that the atmos-
phere, like the string of a musical instrument, has its nodes or points of rest. These nodes serve as escape
valves to the winds. In the equatorial calms, ‘both the N. E. and S..E. trades have run tileir course on the
‘surface, they are going up to blow as upper currents, and therefore the motion of the air here in these calms,
could it be seen and measured, would be upwards; and for the same reason, when the two upper currents meet
in the reglon of the Tropics, the motion of the air is "downward, for after passmn' this node, each upper
current becomes a surface wind, and each is going whence the other came.*

Important operations are carried on, and purposes grand in the system of terrestrial economy are sub-
served by these atmospheric nodes.

This singular fact has been brought out by the mvestlgatlons which we are conductmg at the Observatory,

with regard to the winds: Our investigations in the Atlantic, for we have not carried them much further, show
us that the S. E. trade wind region is much larger than the N. Ei—I speak of its extent over the Atlantic
“ocean only.

The 8. E. trades are the fresher; they often push themselves up to 10° or 15° of North latltude ; Whereas,
the N. E. trade winds seldom get South of the equator.

# If this interchange of atmosphexe did not take place between the two hemispheres, - Tow would a proper mixture of the air be
preserved. Inthe North there is much more land, and many more plants and animals to corrupt the air, than in the South, and unless the in-
terchange did take place, there would be reason to infer a difference as to atmospherical purity in the two hemxspheres

13
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Seeiﬁg that there i§ $o much ore room for evaporation in {he southern than in the northern jhér_r{is’phe'i'e,
and that there is so much more precipitation on this than on the other side of the equator, we are led to one of -
two conjectures ; first, that aqueous vapor in its invisible state can permeate the atmosphere ; in other words,
‘it can flow through the air in separate or: ihdependent currents of its own, like somé of the gases. In this case,
‘we must further conjecture the seat of some power unknown, which would always drive this vapor from the
, southern over into the northern hemisphere. ‘We know of no such force in nature, and in this age men would

scarcely receive such a conjecture, as one having plausibility enough to command their respect.

: Abahddﬁing ‘this, thereforé, we are next led to the second conjecturé, which is, that the motion of the air
“in the general system of circulation is not exactly such.as I have already described; but that the N. E. trade
" winds; for ihstance, when they reach the equatorial calms, instead of turning back towards the north, as T have
supposed, keep on towards the South, and:the S. E. trade winds make the tour north. - In this case, the coutse
of the winds, as described by Soromox, would be, as represented by the arrows, along the outer lines, (Plate II,)
A, B, C, D, to the South Pole, thence up with the arrow P and around with the hands of a watch, and back as
indicated by the arrows along E; F, G,and H. Of course, as the surface winds, H, and D, approach the poles,
there must be a sloughing off; if F'may be allowed the expression, of air from the surface winds, in consequence
of their approachmg the poles, - Foras they near them, the parallels become smaller and smaller, and the surface
“¢urrent must extend much higher up, or below, with greater rapidity, as it approaches the poles, else a part of it
'imus\t be sloughed oﬁ’ above, and so turn back before reaching the poles.

If this plét—e*an'd ‘dé’scription fairly represent the course of the winds, we shall see that the S. E. trade winds

" would enter the northern hemisphere, and bear into it all their moisture, except that which is precipitéted in
'the region of equatorial calms. . .
" The South sea, then, if this reasoning be good, supplies mainly the water for this engine, while the northern
hemisphere condenses it; we should, therefore, have more rain in the northern hemisphere. . The rivers tell us
: that we have—at least on the land: the great water courses of the globe, and half the fresh water in the world,
are found én our side of the equator.  This fact, alone, is strongly corroborative of this hypothesis.

The rain guage tells us also the same story. The yearly average of rain in the North Temperate Zone is,
accordmg to JomnsToN, 37 inches. He gives but 26 in-the South Temperate.

Moisture is never extracted from the air by subjecting it from a low to a higher temperature, but the
‘reverse Thus, all that air which ‘¢omes loaded with moisture from the other hemisphere, and is borne into
this, with the S. E. trade winds, travels in the upper regions of the atmosphere until it reaches the calms of

Cancer———here it becomes the surface wind, that prevails from the southward and westward. As it goes North
it grows cooler, and the process of condensation commences.*

We may now liken it to the wet sponge, and the decrease of temperature to the hand that squeezes that

——e

*The peculiar clouds of the trade winds are formed between the two currents of air. They are probably formed of vapor condensed
from the upper current, and evaporated as it déscends, by the lower and dry current forms from the poles. It is the same phenomenon
“ “up there, which is o often observed here below; when a cool and dry current of air meets a warm and wet one, an evolutlon of vapor or

fog ensues,
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$ponge. Finally reaching the cold latitudes, all the moisture that a dew point of zero, and even far beloﬁ;,

can extract, is wrung from it; and this air then commences  to return - according to his circuits” as dry at-

mosphere. And here we can quote Solomon again: ¢ The north wind driveth away rain.” This is a mete-
orological fact of high anthority and great importance in the study of the circulation of the atmosphere.

This air that is returning from the North in the "general channels. of -circulation, does not ordinarily
come in contact with the surface of the water, but remains in the upper re«rlons isolated: from all sources of
vapor, until it descends in the calms of Cancer, and commences to blow the trades, as at B, (Plate, IL.) Here,
it is as the dry sponge, taking up and evaporating fresh water from the sea with great avidity, . By the time
these winds reach the equatorial calms they are saturated with moisture ; thus loaded, they return to refresh
the earth with rain, to cover the hills with snow, and to ~7suppl'y the fountains of our great rivers with water.

By i‘e'a's:oni'ng( in this manner, we are led to the conclusion that our rivers are supplied with their waters,

. principally from the trade wind regions—the northern rivers from the southern. trades, end the southern rivers |
from the northern trade winds. ‘ ‘ ‘

If thié be so, then the saltest portion of the sea should be in the trade wind regions, where the water for
all the rivers is evaporated—and there the saltest portions are found.

Dr. RuscHENBERGER, of the Navy, on his late voyage to India, was kind enough to conduct a’ series of
observatlons on the specific gravity of sea water. '

In about the parallel of 17° N. and S.—the middle of the trade wind reglons—he found the heaviest
water. Though so warm, the water here was ‘heavier than the cold water to the south of the Cape of Good
Hope. '

. In skumming up the evidence in favor of this view of the general system of atmospherical circulation, it
remains to be shown how it is, if the view be correct, there should be smaller rivers, or less rains in the south-
ern hem:sphere X

- The N. E. trade winds returnmg from the polar regions  where the moisture has been compressed out of
them, remain, as we have seen, dry winds until' they cross the calm zone of Cancer, and are felt on the surface

" as the N. E. trades. About two-thirds of them only can there blow aver the ocean, the rest blow over the

land, over Asia, Africa, and North America, where there is but comparatively a small portion of evaporating

 surface exposed to them. {

The zone of the N. E. trades extends, on an average, from about 29° North to '7° North Now if we
examine the globe, to see how much of this zone is land, and how much water, we shall find, commencing
* with China and coming over Asia; the broad part of Africa, and so on, across this. continent to the Pacific,
land enough to fill up as nearly, or it may be, just one-third of it, equal to 120° of longitude.

‘Two thirds then only of’ the N. E. trade winds are fully charged with moxsture, and only two-thlrds of the
rain of the northern hemisphere falls in the southern, o )

This point of view is one which is not capable of any more than the rudest approximations, for the greater

extent of S. E. trades on one sidé, and of high mountains on the others:must each of necessity have its effects,
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These calm and trade wind regions or belts, move up ond down t}re earth in latitude nearly a thousand
miles: In July and August, the zone of equatorial calms is found between 70 N. and 12° N., in March and‘
Aprll between latitude 5° S. and 2° N. o . :

With this fact, and the Trade Wind Chart before us, it is easy o perceive, why it is that we have a rainy
season in Oregon, a rainy and dry season in California, another at Panama, two at Bogota, none in Peru, and
one in Chili. ' o 4 V

In Oregon, it rains every month, but more in the winter months _

The winter there is the summer of the southern hemisphere, When thls steam engine is Workmg with the
greatest pressure. The vapor that is taken up by the S. E. trades, is borne along over the region of N. E.
trades to latitude 35° or 40°, where it descends and appears on the surface with the S. W. winds of those
latitudes. Driving upon the hlghlands of the continent, this vapor is condensed and precipitated during this
part of the year, almost in constant showers. ’ /
| In the winter, the calm belt of Cancer approaches the equator. This whole system of zones, viz: trades,
calms and westerly winds, follows the Sun; and they of our hémisphere are nearest the equator in the winter
and Sprfﬁg months than at any other season. ‘

The S. W. winds crowding down at this season to the South, reach as far down as the lower part of Cali-
fornia. In winter and spring the land in California is cooler than the sea air, and is quite cold enough to
extract moisture from it. But in summer and autumn the land is the warmer, and cannot condense the vapors
‘of water held by the air. So the same cause which made it rain in Oregon, now makes it rain in California.
As the Sun returns to. the North, he brings the calm belt of Cancer and the N. E. trades along with him ; and
now at places where six months before, the S. W. winds were the prevailing winds, the N. E. trades are found
to blow. This is the case in the latitude of California. ~ The prevailing winlds then, instead of going from a
warmer to a cooler climate as before, are going the opposite way. Consequently, they cannot, if they have
the moisture in them to make rains _of, precipitate it under such circumstances.

Panama is in the region of equatorial calms. This belt of calms, as may be seen by the charts, travels
- during the year back and forth over about 17° of latitude, coming furthest North in the summer, where it tar-
ries for several months, and then returns so as to reach its extreme southern latitude sometime in March or
| "April. Where these calms are, it is always raining, and the chart shows that they hang over the latitude of
Panama, from June to November ; consequently, from June to November is the rainy season at Panama. The
rest of the 'year, that place is in the region of the N. E. trades, which, before they arrive there, have to cross the
mountains of tHé'Isthmus, on the cool tops of which they deposite their moisture, and leave Panama rainless and
pleasant, until the Sun returns North with the belt of equa%;orial calms after him. They then push the belt of
N. E. trades farther to the North, occupy a part of the winter zone and refresh that part of the earth with
summer rains.

Thié’belt of calms moves over more than double of its breadth, and the entire motion from South to North

is accomplished generally in two months, May and June.
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Pake the parallel of 4° N, as an illustration: during these two months, the entire belt of calms crosses this
parallel and ‘then leaves 1t in the’ reglon of the S. E. trades Durmg these two months, it was pourmg down
rain on that parallel After the calm' belt passes’ it, the rains. cease, and the people in that latitude have no
more wet Weather till the fall, when thé belt of calms recrosses this- paralle] on its way to’ the South, By ex-
amining the ¢ Trade Wind Chart,” it may be seen what the latxtudes are that have two rainy seasons, and that’

' Bogota is within the’ bl-ramy latitades. ~ S :

The coast of Peru is within the regxon of perpetual S E trade Wmds. Thougti the Peruvian shores are *
* on the:verge of the great South ‘sea boiler; yet it never rains there. 'The reason'is plain, and the charts make'
it obv1ous. : : : ¥ | :

The S. E. trade winds i the Aflantié. ocean ﬁrst strlke the water on n the coast of Aftica. Trat'elling’ to the'
N, W., they blow obliquely across the 'ocean until they reach the coast of Brazil. By this time, they are heavily'
laden with vapor, which they continue to bear: along aéross the continent, depos1t1ng it -as they go, and sup-
plymg with it the sources: ‘of the’ Rio de la Plata-and southern tributaries of ‘the Amazon." '

Finally, they reach the snow-capped Andes, and here is wrung from them, the last particle of moxsture i
that that very low temperature can extract :

Reaching the summit of the range, they now tumble down as cool and dry winds on’ the slopes beyond.
Meeting with no evaporating surface, and with no {emperature colder than that to whlch they were subjected
on the mountam tops, they reach the ocean before they become charged with fresh vapor, and before, therefore,
they have any which the Peruvian climate can extract. Thus we see how the top of the Andes’ becomes the
reservoir from which are supplied the rivers of Chili and Peru.

We see, moreover, that ‘the Andes and ‘all other mountains which run North and South hyat'e a dry and a
rainy side, and'that the prevailing winds of 'the latitude determine which is the rainy and which the dry side.

Thus the southern coast of Chili: in our summer time, when the Sun comes 'North, and drags after‘him ,
his belts of perpetual winds and calms, that part of the coast is left within the regions of the N. W. Wmds—
the winds that are counter to the S. E. trades—which, cooled by the winter temperature of the hlgh]ands of
Chili, deposite their moisture copiously. During the rest of the year, the most of Chili is in the : reglon of the
S. E. trades, and the same causes which operate’in California to prevent rain there, operate in Chlll. only the
dry season in-one place is the rainy season of the other. , :

Hence we see that the weather side of all such mountains as the Andes is the ‘Wet side, and the lee side the dry.

‘We shall now be enabled to determine, if the views which T have been endeavoring to present be correct,
what parts of the earth are Subjeot to the greatest fall of rain. They should be on the slopes of those ‘mouti-
tains which the trade winds first. strike after .having blown across the greatest tract of ocean.’ _'Fhe'”i;tore
abrupt the elevatlon, the greater the amount of precipitation. , e Y\" o . k'

| If, therefore, we commence at the: parallel of about 30° N. in the Pamﬁc, wheré the: N E trade’wmds
ﬁrst strike that ocean; and trace them throuorh their circdits till they ﬁrst stnke high' mountams, ‘we ought to

find such a place of heavy rains,
' 14
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Commencing at this parallel in the North Pacrﬁc, and tracing thence the course of the N. E. trade winds
we shall find that' they blow thence, and reach the reglon of equatorral calms, near the Carohne Islands: Here
they rise up, but instead of pursuing the same course in the upper stratum of winds through the southern
hemrsphere, they, in consequence of the rotatron of the earth, are made to take a 8. E. course. ~ They keep in
this upper stratum until they reach the calms of Caprrcorn, betWeen the parallels of 30° and 40°; after which .
they become the prevailing N, W, winds of the southern hemlephere, which correspond to the S. W. of the

‘northern. Continuing on to the S. E. they now are the surface winds; they are going from warmer to cooler
latitudes ; they become as the wet sponge, and are a,bruptly mtercepted by the Andes of Patagonia, whose cold
summit compresses them, and with its low dew-point squeezes the water out of them. ~ Captain King found

‘ the'astonishing fall of water here of nearly 13 feet (151 iln‘chee)’in 41 days ; and Mr. Darwin _reports that -the
.sea’ Water along this part of the South Amer1can coast is sometimes quite fresh.

We ought to expect a correspondmg rainy region to be found to the North of Oregon but there the
mountams are not so high, the obstruction to the S. W. winds is not so abrupt, the highlands are farther from
the .coast, and the air which these winds carry,in their circulation to that part of the coast, though it be as
heavily charged with moisture as at Patagonia, has a greater extent of country over Whieh‘to deposite its rain,-
and consequently the fall to the square inch will not be as great.* " | t

In hke manner we should be enabled to say in what part of the world the most equitable chmates are to
be found. They are to be found in the equatorial calms, Where the N. E. and 8. E. trades meet fresh from
the ocean, and keep the temperature uniform under a canopy of perpetual clouds. , '

- " ‘The mean annual fall of rain on the entire surface of the earth is estimated at about 5 feet.

To_ evaporate water enough from the ocean to cover the earth 5 feet deep with rain; to transPort it from
one zone to another ; and to precipitate it in the right places, at suitable times, and in the proportions due, is
the office of the grand atmospherical machine. This water is evaporated principally from the Torrid Zone.
Supposmg it all to come thence, we shall have, encircling the earth, a belt of ocean 3,000 miles in breadth
from whrch this atmosphere evaporates a layer of water annually 16 feet in depth. And to hoist up as hrgh as
the clouds,r and lower down again, all the water in a lake 16 feet deep, and 3,000 miles’ ,broad,rand 24,000
long, is the yearly business of this invisible machinery. What a powerful engine is the atnrosphere ”rv

*1 have smce ‘through the kindness of A. Holbrook Esq., U. S. Attorney for Oregon, received the Oregon Spectator of February 13,
1851, containing the Rev. G. H. Atkinson’s Meteorological table, kept in Oregon City, during the month of J anuary, 1851, The quantity
of rain and snow for that month is 13.63 inches; or more than one-third the average quantity that falls here during the year.

* t Since this paper was read, ¢ Vol. IX Transactions Bombay Geographical Society, from May, 1849, to August, 1850, has been pub-
lished.. From'it I derive valuable information in relation to this, as well as many other subjects. In hig Annual Report to the Society,
Dr Buist, the Secretary, states on the authority of Mr. Laidly, the evaporation at Calcutta to be *¢ about 15 feet annuaily; that between
the Cape and Calcutta averages in October and November nearly 3 inch daily;—betwixt 100 and 200.in the Bay of Bengal, it was found
to-exceed an inch daﬂy—supposmg this to be double the average throughout the year, we should ’’ continues the Doctor, ¢ have 18 feet
of evaporation annually,” p. c.v. : :

If,in considering the direct observatronsupon the daily rate of evaporatron in Indla, itbe remembered that the seasons there are d1v1ded
into-wet and dry;—that in the dry season evaporation in the Indian Ocean, because of its high temperature--and also of the hrgh tempera-
ture and dry state’ of the wind—goes on more rapidly there than anywhere else in the world—if, moreover, we remember that the regular
- trade wind regions proper, are for the most part rainless regions at sea ; that evaporation is going on from them all'the year. round, we .

ahall have reason to consider the estimate of 16 feet annually for the trade wind surface of the ocean not too high. 'What a powerful*
engme, therefore, may not the atmosphere be considered!
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We see hght beormmng to break upon ‘us—for we now begin to perceive why it-is that the pro-
portions between the land and water were made as we find them in nature. If there had been inore water
and less land, we- 'should have had more rain, and wvice -versa; ; “and then chmates would have been dn'ferent from :
what they now are,and the inhabitants,’ nelther animal nor vegetable, would have been as they are. And as
they are, that wise Being, who, in" his kind Prov1dence, so watches over and regards the things of this world
that he takes knowledge of the sparrow’s fall, and numbers the very’ halrs of our head, doubt]ess- desxgned them .
to be. A

Insome parts of the earth the . preclpltatlon is greater than the evaporatlon thus, the amount of water
bome down by every river that runs into the sea may be considered. as the excess of the preclpltatwn over the
evaporation that takes place in the valley drained by that river. ’ ’ o

In other parts of the earth the evaporation and precipitation are exactly equal, as in those inland basins
such as that in which the city of Mexico, Lake Trtlcaca, the Caspian Sea, etc etc., are s1tuated which basins
have no ocean dramage. ' ' .

If more rain fell in the valley of the Caspian than is evaporated from it, that sea would ﬁnally get full
and overflow the whole of that great basin. If less fell than is evaporated, then that sea would dry up, and
plants and animals would all perish there for the want of water. '

In the sheets of water which we find distributed over that and every other inhabitable inland basin, we see
reservoirs or evaporating surfaces Just sufficient for the supply of that degree of moisture whlch is best adapted
to the well bemg of the plants and animals that people such basins. :

In other parts of the earth still, we find places, as the Desert of Sahara, in which neither evaporatlon nor
pre01p1tat10n takes place, and in which we find neither plant nor animal.

In contemplating the system of terrestrial adaptations, these researches have tauorht me to regard the great"
deserts of the earth, as the Astronomer does the counterpoises to’ his telescope—-—though they be mere- dead ‘
welghts, they are, nevertheless, necessary to make the balance complete, the adJustments of this machine per-
fect. These counterpoises give ease to the motions, stabrhty to the performance, and accuracy to the Workmgs
of the instrument. N :

Wherever I turn to contemplate the works of nature, I am struck with the admirable system of compen-
sations, with the beauty and nicety with which every department i is poised by the others ; things and principles
. are meted out in directions the most opposite, but in proportions so exactly balanced and nicely ad‘]usted, that

results ‘the most harmonious are produced. ' :

It is by the action of opposite and compensating forces that the earth is kept in its orbit, and the stars are
held suspended in the azure vault of Heaven; and these forces are so exquisitely adjusted, that at the: end of a

thousand years, the earth, the sun and moon, and every star is found to return to its proper place at the proper
moment. : | ‘

Nay, ph11080phers tell us, when the little snow-drop, whlch in ‘our garden walks we may now see, ralsmg
its beautiful head to remind us that spring is at hand, was: created that the Whole mass of‘ the earth from pole.
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ito pole, and from * cxrbumference to centre, was. taken into- aceount and -weighed, that the’ prbper degree of
strength might be given even to this little plant. , , : '

Botanists. tell us that, the constitution,of thig plant is. such. as to: require that at a-certain stage of its
growth the stalk should bend, and the flower:should bow its. head; that an. operation may, take: place, which -
is necessary, in order that the herb should produce. seed after its kind; and that after this its vegetable health
requires. that it should lift its. head. agam and stand erect.. Now, if the mass of the earth. had been greater or:
less, the force of gravity would have been different; the strength of fibre in the snow-drop, as it is, would
have been too much or, too little ; the plant could not bow or raise its head at the right time ; fecundatron could

“not take. place, and.its. famlly would have become extinct with the: first mdmdual because it could not have
Teproduced itself. ‘

" Now, if we see. such perfect adaptation in the case. of one of the. smallést flowers of: the field, how much
‘more may we not expect it in the atmosphere, upon the right adjustment of which depends not only the life of
that plant but the well bemg of every 1ndxv1dual that is found in the ent1re vegetable and animal kmgdoms of
the World : '

When  the East winds :blow.- for -a- little while, they:bring: us - air saturated W1th moisture from the Gulf
Stream, and we complain of the sultry, oppressive, heavy: atmosphere 3 theinvalid grows worse, and the well
man feels ill, because when he takes thxs atmosphere into his lungs, it is already so. charged. with: moisture; that
it cannat take up and: carry off-that which encumbers his. lungs, and which nature has caused to:be deposited-
there, that this atmosphere may take up and carry off: At other times theair:is dry and hot;. he feels that it is
conveying.off ‘matter. from the .lungs too fast, he realizes. the idea: that it is consuming him, and he calls it
parching. \ ' ‘

“Therefore, in considering the general laws.of atmospherical- crrculatlon, in-order to get at the: clue to them,
I.have felt myself constrained to.set out with the belief; that-if the atmosphere had -had a greater orless:capacity-
for morsture, or if the. proportion of: land and water had been: different—if the earth, air and water; had not
been in_exact counterpoise—the whole arrangement of: the animal -and vegetable kingdoms would -have varled
from its present state. But God chose to make those kingdoms what they are; for this purpose it was necessary:
th?Stablﬁsh. the - proportions between the land and ‘water, and. the desert,: just as:they.are, and to make the

- capacity. ofthe air.to. circulate heat and. mojsture just.what it is, arid.tb have it to do all ’ita work in obedience:
to.law, and in subservience; to order. Else why are we told that ¢ He measured the waters,inti the hollow of.
his hand, and comprehended the dust in a measure, and weighed the mountains in scales; and-the hills in the:
b%li‘!,l./‘r',‘?;?:” Why did;:~he%Spanf,;thg,.}'1eavéns;ibututhatu"h’e ‘might mete out the atmosphere -in- exact Propor-
tions to.all.the;rest, arrd impart to it those properties.and powers which it was necessary for it to have, in order-
that it might properly peform all those offices-and duties.for which-he designed-it?- I have not the time, and’

~if'I had the time, T have not the heart so to abuse the patience of those who read, as I should do, by attempt-

» ing to. dlscuas the currents of the ocean, and to tell of the beautiful dlscoverres to which our system ;of: mvestr-

gation,has. led:us with regard to those: great agents in the terrestrial economy.
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Harmonious in their action, the air and the sea are ohedient to law, and subject to order i in all thelr move-
ments ; when we consult them in their courses, they teach us lessons concerning the wonders of the deep, the
mysteries of the sky, the greatness and the w1sdom and the goodness of the Creator The mvestrgatlons into
the broad- spreadmg circle of phenomena connected w1th the Wmds of heaven and the waves of the sea, are

second to none for the good which they do, and the proﬁt ‘which they give.

The Astronomer sees the hand of God in the sky; but the right-minded mariner who looks aloft as he
ponders over these things, hears His voice in every wave of the sea that “ claps its hands,” and feels His

presence in every breeze that blows.

The cruise of the *“Taney.”

By an act of Congress, approved March 3d, 1849, the Secrefary of the Navy wa$ authorized to assist me
in the undertaking to 1nvest1gate the phenomena of the winds and the Waves, to find short routes, and to dis-
cover matters of importance to Commerce and Navigation. - The following is the joint resolution which ex-
pressed the wishes of Congress in the matter :— :

“SecrioN 2. Jnd be-it further enacted, That the Secretary of the Navy be directed {o detail three
¢ suitable ’vessels of the navy in testing new routes and perfecting the discoveries made by Lieut. Maury. in the
¢ course of his investigations of the winds and currents of the ocean; and to cause the vessels of the navy to
¢ co-operate in procuring materials for such 1nvest1gatlons, in so far as said co- operation may not be incom-

¢ patible with the public interest: Provided,  That the same can be accomplished without any additional |
¢ expense.” ‘ |

But one vessel has been detailed for this service, and she. unfortunately proving uttelly unseaworthy,
her cruise was broken up before it was half completed.

The U. S. Schooner “Taney,” Lieut. J. C. Walsh commanding, was the vessel, and her unfitness for
such service, is the more to be regretted, as her officers one and all, entered upon this field of research with so
much spirit.” | ' ’

The ¢“Taney,” well equxpped for the duties assigned her, sailed from New York in October, 1849, Wlth
the following instructions issued from the Navy Department : .

“The object of the service upon which the ¢ Taney’” has been detailed, is to make observations upon the-
winds and currents of the sea, and to collect other facts in connection with the ¢ wind and current charts” of
Lient. Maury, and which are of practical importance to the safe navigation of the seas, or ‘to the study of the
phenomena of the ocean. This is an important service. It is a service which requrres patlent and laborious
observations from the officers entrusted with it. .

A faithfu] record of every phenomenon observed ‘with a full statement of a11 the circumstances as to time,
place, &c., connected with it, is of great importance.

It is expected, therefore, that you and the officers of the ¢ Taney,” will bestow upon the duty which has
15
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- been assigned yourself and them, because of a peculiari fitness therefor, the utmost diligence and the most
ass1duous attention. v , )

The subjects of observations which will command your particular attentxon, are:

Ist, The force and direction of the wind, the hourly state of the weather, and all the meteorologwal con-
ditions connected therewith, as thermal dynamical, barometrical, and the like.

2d, The force and set of currents, their depth and W1dth their temperature, and the posmon of thelr edges
or limits. '

3d, Hourly observatlons upon the temperature of the surface Water

4th, Frequent observations upon the temperature of the ocean at various depths.

5th, Deep-sea soundings.

6th, Vigias, and all dangers about which there are doubts, either as to existence or position.

~Tth, Tra‘nsparency and saltness, or the specific gravity of sea-water, in the different parts of the ocean.

You ‘will determine the specific gravity of the water, either by ome of the hydrometers, or the speciﬁc
gravity bottle furnished for: the purpose. ' ' '

.You will keep an abstract of your log, as per form It is believed that the form 1tself is sufﬁmently explicit
as to what is wanted for the abstract, a copy of which you will send to Lieut. Maury, as often as you have an
opportunity, returning the original to him when you arrive in the United States.

You will make it a rule, the better to ascertain rate of currents and fix their limits, to determine by obser-
yation the variation of the compass and your position in the forenoon, in the afternoon and at night, as well as
at noom, whenever the weather will permit; and after allowing for lee-way, heave of the sea, variation of the
compass and false steerage, you will call the difference between the place of the vessel as established by obser-
vation, and as established by dead reckoning, current, and so to enter it in the abstract. ‘

You will also try in calms, and as often as convenient, both for surface and under currents, in the usualy
way, by lowering boats, letting down weights, &c.
 For longitude by chronometer at'night, the planets, or the largest of the fixed stars are the best objects to
be observed when the horizon is gopod—The Mer. Alt. of the moon may be used for latitude at night, or in the
fore or afternoon, according to its age. '

Note in its proper column, not only the portion of cloudy sky, 10 being entirely overcast, and O clear;
but state also- the direction or dlrectlons in whxch the clouds are moving, with the kmds of clouds, as Nimb.,
Cum Cirrus Stratus, &e. = .- L

; In takmg temperature of surface Water, a fresh bucket should be drawn up each time, the thermometer
plunged into it immediately, held there for several minutes, and read while the bulb is in the water. 4

For the purpose of ascertaining the existence of under currents, you will sound at intervals, at the least,
of every 30 miles, with 100 fathoms line, if there be as much depth, attaching to the line two thermonieters,
one near the lead, and the othet 50 fathoms from it. In case you have no thermometers suitable, or should

lose them, then you will attach two hollow non-conducting cylinders with valves opening upward, in the place
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of the thermometers, haul the line up 'briskly,A and try quickly the temperature of the water brought up in the
~ scylinders, ‘ 7

In case you should find an under current, you will endeavor to ascertain its limits and set with all the
accuracy possible. For rate and direction, a block of wood, ora barrega loaded just to sinking, and suspended

at any required depth by a small float just sufficient to keep it from smkmg further, will perhaps be the best
means. . » \ )

' The determination of the rate and set of under currents is an operation which is so modified by the weather
and other circumstances,‘Athat it must-of necessity be left, in a great medsure, to the judgment and mental
resources of the operators. The officers of the ¢ Taney” will perhaps have abundant opportunity to display
their ingenuity with regard to the subject. The lead used in sounding for temperatures should be painted
white, and the distance at which it ‘disappears’ going ‘down and reappears coming up should be entered in
fathoms in the transparency column. ’

The ¢ Taney”” will be provided: with the means of soundmg at great depths. It is desirable to reach the
bottom at every attempt, for the depth of the ocean is an important element towards a perfect understandmg of
the tides, their laws of motion, the course and form of the tidal wave and the like. 4

At the distance of every two hundred miles across the ocean, soundings must be made all the way, b;),th
going and returning, with the view to reach the bottom and determine the depth of the sea. The ¢ Taney”
has been provided with the necessary apparatus therefor. In each case the lead must be armed, the specimens
of the bottom which it may bring up must be preserved in a bottle, with a lable attached showing the date,
place and the depth. The time selected for these soundings should be calm weather, when the sea is smooth,
and when there is a likelihood of its so continiuing for several hours at least. In hauling up the sounding line
from great depths, care should be taken to prevent the lead from having too great an upward motion, lest by
turning around it should twist the line in two. Therefore in hauling it up, frequent pauses should be made to
allow the line to untwist. It is desirable, also, to have specimens of water from the greatest depths: k

In going across the Atlantic, and in looking after the vigias and doubtful dangers to which your attention
will also be called, it will be most convenient for you to take up your position for deep sea-soundings in the
* calm regions knowh as the ¢ horse latitudes,” which in the month of October will be found between the par-
allels of 24° and 35° N, according to longitude ; you will see the limits of this calm belt sufﬁciehtly marked
and ‘developed on series B, of Maury’s wind and current chart, with copies of which the ¢ Taney” will be
supplied. - : ;’

A series of accurate barometrical observations in this ‘belt of calms will be of exceedmg mterest and value
It is one of the nodes in the ‘general system of the atmosphencal circulation of the earth. “Here the winds
from the polar, meet in the upper regions, those from the equatorial calms, and they so nearly balance each,
other as to produce almost a perpetual calm. We may then look under. this- meeting of opposmg winds for an ;

accumulation of atmosphere, and consequently for an increased barometrical pressure, and. from this increase

of pressure accurately determined, may be derived an expression to show the total amount or value of those °
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physical forces which are exerted to put and keep the trade winds in motion.” You will therefore be diligent
wirh the barometer in those regions; and in all othere, taking care when it is mounted on board, to note in the t
abstract log its-distance from the level of  the sea. | ‘

The:¢ vigias,” and dangers of doubtful existence Sr position which you will look ‘afterl, are Ashton’s Rock,
aboilt latitude 35° 50/ N., longitude 71° 48 W, said to be 8 feet above the water, and to have Been' seen in
1824, False Bermudas about latitude 32° 37’ N., liongitude 58° 37 W. They are rocks, said to be frequently

mistaken for the Bermudas, they are laid down i ina part of the ocean but little frequented

Nye’s Rock, - - - - - 81°15 N.Lat. Long. 55° 41’ W.
Van Kuelen’s Vigia, - -~ 31 40 ¢«  « 38 10 «
JosynaRock, - -° - - 31 45 ¢« “ 23 20 «
Steen’s Ground, - - - -8 30 @« “ 21 15 «

You will touch at one of the Canaries for water. Without unnecessary delay, you will proceed thence
towards the Cape Verds, examining as you go the position of Maw’s Rock, Bon Felix Shoal, the Bonetta
Rocks, and the reef to the west of ‘thern, marked on'Maury’s chart as doubtful with regard to position.

.The route, so far as it has been indicated to you, will take you through' the Sargasso sea. You will be
careful to try the depth, and the temperature of the water of that sea, and to note the latitude and longitude of
its'edges where you cross it. ‘ |

Besides the regular series of deep-sea soundings, you are requested to make frequent use of the lead
(deep’. sea) in the vicinity of ‘all ““vigias” and “ rocks” that are supposed to lie in your way ; for if they exist,
you will probably find shoaler water in their vicinity. ' . /

After completing this service, you will put-into Port Praya for water and provisions. Filling up with
these, and allowing your crew and officers a few days to refresh, you will again put to sea; standing to the

- southward, and examining as you go Warley’s Shoal and French Shoal of 1796 ; the supposed ‘place of both
of which are marked on the charts of Lieut. Maury.

From the last-named shoal you will proceed to a supposed submarine voleanic region of considerable
extent, between the equator and 3° south latitude, and between 15° and 25° west longitude. Through all
parts of the ocean you will continue as you go, the regular series of observations as to winds, currents, tempe-
ratures;; soundmgs, &ec., as-per form of Abstract Log.

In passing the regron of equatorial calms, you will again cross- ‘one of those atmosphencal nodes under
which nice barometrical observations become of exceeding interest. '

After having satisfied yourself as to the characteristics with regard to depth and bottom in that part of the
ocean just alluded to as probably »volc_amc, you will proceed to make Cape St. Roque, bestowing unremitted -
attention to the soundings and temperatures‘as‘you go. | /

There 'seémto be reasons to suppose that an under-current of warm water has its 'g'enesis in this part of
the ocean ; soundmgs and deep-sea temperatures across the Southern Atlantic may throw some light upon this

important question.
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Arriving off Cape St. vRoqﬁe, and having put inte-some convenient port of Brazil for water, if necessary,
you will proceed to make a zig-zag course along the coast to the northwatd, for the purpose of mvestlgatmg the
currents thence to the mouth of the Amazon. You w1ll make stretches off from the coast of one hundred mﬂes,
or as far as it may be necessary, in order to cross and define thie system of currents and counter-currents that
are supposed to prevail there, and a correct kn’owledge of which is so essential to the speedy gnd safe naviga-

tion of that part of the ocean.

. Having satisfied yourself as to those currents, you will proceed homeward by the followmg route :—from
the equator in long. 37° W., draw a straight line to Cape Charles. This line will lay nearly in the middle of
a strip of the ocean about 300 miles broad, and which is remarkable for the temperature of its water. Yon
will sail a zig-zag course through this strip, crossing it at least four times on your way home, and passing the
line which you are directed to draw, at least two hundred miles on either side, and taking deep-sea soundings
before you put about to recross it again. Should you discover anything remarkable as to the depth of the sea
within this region, you will-push the discovery to a conclusion. | '\

It is expected that you will return to the United States some time in the month of April next.

As the service on which you are engaged has for its object the making of observations and the collectmg
of facts at seay you will keep the sea during your absence as long as practicable. '

It is not expected that you will at all times be able to carry on without interruption the series of observa-
tions as here laid down for you. It is supposed that they will be interrupted from time to time by the weather
and other circumstances. - Much, therefore, must be left to your discretion ; you understand the nature of the
service which is required, and are in possession of the views of the Departmenf on the subject. The Depart- -
ment therefore commits the service to you, feelmg assured that you will in all cases exercise a sound discretion,
and so meet its just expectatlons » ' .

Lieut. Walsh, and the ofﬁcers assomated with him, acqultted themselves of the duty thus assigned them,
in a manner creditable in the hlghest degree to them as well as to the profession te which they ‘belong.

The greatest length of sounding line that ever penetrated the depths of the ocean, gives eclat to this cruise
of the ¢ Taney,” for to her officers belong the honor of having obtained the greatest sounding ever known.

“To them credit is also due for clearing off from the charts of the ocean, the names of various rocks, shoals,
and dangers which for years had been causing mariners to turn out of their way; been hindering navigation,
interfering with commerce, vexing navigators and discouraging merchants, shippers and owners.

Before his vessel was condemned as unseaworthy, Lieut. Walsh had an opportunity of examining the
localities assigned to no less than seven of these great commercial hindrances. He performed this dutj in g0
thorough-a manner, as completely to establish their non-existence. Upon the faith of his work, I have been
duly authorized to erase the whole seven from the charts. = See the list reported by him page 62..

The discovery, also, by Lieut. Walsh of a submarine current, of great velocity ; of ‘water in the depths
of the ocean which when brought to the surface, relieved of pressure and. reduced to the’ surface temperature,

was found to be lighter than the surface water ;—and that the-depth of the North Atlantic ocean probably
16
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exceeds six miles and a half in the deepest parts, also adorns the list ‘of interesting results of this highly ser-

viceable cruise. - '. v . S S

On November 15th, 1849; in latitude 31° 59’ 'N., longitude 58° 43’ W., Lieut. Walsh with his sounding

wire obtained a cast‘ of 5700 fathoms = 34,200 feet, or 6.48 miles, without reaching, bottom. This is the

gi'eatest depth gver attained, and would show that the greatest depths of the ocean exceed the greatest eleva-
tions of the land by more than one mile at the least. Itis very desirable to have this sounding verified.

- On.the return of the ¢ Taney,” Lieut. Walsh did me the honor to communicate to me in writing, the results

of his labors during this cruise. Though that letter has been extensively copied in nautical and seientific works,

and though it has already had a wide circulation, yet in as much as it is a part-of the history of this undertak-

ing, T quote it in place.

Lieutenant J. C. Walsh to Lieutenant Maury. ‘

BorpeENTowN, NEW JERSEY, August 15k, 1850.
Sir,—I have to add to the ¢ Abstract Log™ of the U. S. Schooner Taney, which has been sent you,
somefrémarks.upon the results of parts of our work there recorded : the explorations in the Atlantic, for some
of the many rocks and vigias of doubtful existence,—deep soundings with the wire,—investigations of currents.,

/pafticularly the under eurrents, &c. ’ ‘
" The rocks and vigias searched for, with the positions assigned to them upon the Charts, are as follows =
' Ashton Rock . . . .  Lat 33°50'N. Long. 71°40' W. :

False Bermudas - . .. . ¢ 82 30 .« 21 1B
NyesRock . . . . =« 3115 “« 55 50
Vankeulen’s Vigia . . . < 3140 .« 3820
Josyna Rock . . . . “ 31 40 S« 93 45
“Steen Grouﬁd . . . . . % .32 30 « 9115
* Mary’s Rock . .o . “ 19 42 €« 20 45

Not one of them was found, nor any indication of their existence ; on the‘contréry, every evidence to dispro,ve.
it. Our various tracts over and about their reported positions, covering the extent of 1} degrees of longitude
and 40 miles of latitude, with the many and deep soundings, from 'IOO, to 800 fathoms, without ‘getting
bottom, will be found sufficient, | trust, to satisfy navigators that they have no existence,—or ‘at Teast, that
those parts-of the ocean in which they have been reported to exist, are free from all dangers. To the first
three mentioned, we gave the most thorough search: to Ashton Rock, six days time; to the False Bermudas,
eight days ; to Nye’s Roék, likewise eight déys. All our tracks were by daylight, as the schooner was always
hove to at night, while engaged in'these explorations. A slight discoloration of water was noiicgd in the
region- assigned to Mary’s Rock, but no soundings could be got with 500 fathoms. This rock had been
previously séarched for with like results, by the U. S. Exploring Expedition, Captain Wilkes; and by H. M.

§. Levin, ‘Captain Bartliolomew. Ashton Rock is placed in a most frequented part of the ocean ; there is not
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a day that some vessel does not pass in the vicinity, and nothing has been seen of it since the first and only
report of it in the year 1824. This fact alone should disprove it, independenf: of our search. I find Mr.
Blunt has erased it from his Chart of the North Atlantic, as also the False Bermudas, Vankeulen’s Vigia, .
Steen Ground and Mary’s Rock. There are sufficient real dangers in the Atlantic ; these imaginary ones should
not disfigure the charts; they only serve to harrass navigators, turn vessels from their routes, and thus .injﬁre
commerce. The reports of them by merchant vessels, which seldom take time to examine the appearances of
such dapgefs, can be readily explained. Floating wrecks, large trees, carcasses of whales, &c., presenting
all the appearance of reefs, have deceived experienced seamen, ‘ ' ‘

Though we did so much less in deep soundings in the Atlantic, than expected, owing to the rough weather,
bad state of the vessel and loss of so much wire, in the first experiment, nevertheless, the proving the ocean
to have a depth- or more than 5,700 fathoms, (34,200 feet, or more than six statute mi}es,) as was satisfactorily
done in«t&his first trial, is alone of much interest and importance. This vast depth, greater than the elevation
of any mountain above the surface, and the greatest depth of the ocean ever yet measured, was reached without
finding bottom, in latitude 31° 59’ N., longitude 582 43' W., on November 15th, 1849. The wire broke at
this length, 5,700 fathoms, at the reel, and this large proportion of 6ur supply was thus so early lost, ' It pre-
served the exact plamb line throughout the sounding ; there waé a steady, uniform increase of weight and

~tension ; no check whatever in any instant of its descent,—which prove.that it could not have touched bottom
before the break.* It had been very carefully measured and marked, so that the ocean here is deeper than
5,700 fathoms, can be relied upon as accurate. This great sounding is within 82 miles of the assigned position
of the rocks, called the TFalse Bermudas, for which we were then in search, which fact alone should go far to

*The lead used was but 10 Ibs. weight, with a Stellwagen cone fitted to it. Nothing else was attached to the wire but a smail
instrument (weighing about 6 lbs.) invented by yourself, for indicating the depth reached : I had tested this several times to considerable .

depths, and found its indications correct, Our arrangements for these deep soundingy were altogether very complete. It may be well-to
add an account of them. 'We had on board 14,300 fathoms wire, weighing 3,025 lbs., all of the best English steel, of five different sizes,
Nos. 5,7, 8, 10, and 13 (Birmingham/guages.) Every part was tested to bear at least one-third more than the weight which it was calcu-
luted to sustain, ~ ' ’ ‘
An extent of 7,000 fathoms_of this, weighing 1,800 Ibs. (the remaining 7,300 fathoms, composed of the smaller sizes, Nos. 10 and
13, being stowed away as- spare wire,) carefully measured and marked with small copper labels, was linked into one piece, and ;vound ‘
upon an iron cylinder, 3 feet in length and 20 inches in diameter,—the largest-sized wire being wound first, so as to be uppermost in
sounding. Two swivels were placed riear the lead, and one at each. thousand fathoms, to meet the danger of twisting off by the probable
“rotary motion in reeling up. The cylinder with the wire was fitted to a strong wooden frame, and machinery attached—fly-wheel ’andﬂ
" pinions, to give power in reeling up. Four men at the cranks could reel up with ease, with the Whole weight of wire out. Iron friction
bands, which proved of indispensable importance, were connected to regulate the rate of the wire in running off the reel. One man with
his hand upon the lever of one of these friction bands could preserve a uniform, safe velocity, checking or stopping the wire as required.
The whole apparatus could be taken apart, and stowed away in pieces (being so large and massive, this was indispensable in so smail_a
vessél as the Taney.) When wanted for use, the frame was put together, and securéd to the deck by iron clamps and bolts, near
amidships, ‘the reel hoisted up from below, and shipped in its place ; o fuirleader was secured to the taffrail, being a thick oak plank, rigged
-out five feet over the stern, having an iron pully, 18 inches diameter, fitted in its outer end, and two sheet iron fenders 3} feet long, of
semi-circular shape, fitted under it, to guard the iron wire from getting a short nip in the drifting of the vessel. The wire was led aft, from
the reel, over the pulley which traversed freely in the fairleader, and passed between these fenders into theswater. . :
The time occupied in the descer}t of the 5,700 fathoms, at the moderate rate it was allowed to go-off the reel, using ’ﬂie,friction bands,

was exactly 13 hours. I 'found in the subsequent soundings, that two or three men could reel up 1,000 fathoms in 24 hours, taking time
to rub dry and oil it in passing to the reel, to guard against rust.. s '
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dlsprove them. We had three choice chronometers, two of which performed with rare excellence throughout
the cruise, and bemg a beautiful, clear day, a number of sets of observations were taken in the morning, noon,
and afternoon, so that the position was determined with the nicest accuracy. It proved the finest possible day
for this work, the sea so smooth, and hardly a breath of wind. Though we found by trial in the morning a
slight surface drift, setting to W. S. W., there was no change of position during the sounding, as proved by
the observations ; the great weight and ‘extent of the wire, penefrating to such profound depths, seemed to
serve as an anchor to keep the little schooner steady. ' o

In all our subsequent work under this head, I found the heave of the sea,‘howe‘ver slight, was the great ‘
difficulty—the lifting' of the stern in the pitching motion causing such an immense increase of strain upon the
wire, breaking it upon almost every occasion on reaching about 2,000 fathoms. . It is under the most favorable
circtlmétances, when the sea is very unusually smooth, that this mode of measuring its vast central depths can
succeed. . ,

The next subject to which I would refer, is our investigations of the under-currents of the ocean. I
regret we had so few opportunities for these very interesting experirhents ; but enough has been done to seem
to warrant the conclusion, that these under-currents are genémlly stronger, setting in various different direc-
tions, than those of the surface. I am well aware that there is no mode of testing their exact velocity; but
that practised by myself, which I will describe, was certainly all-sufficient to show their relative velocity.
There may be none so rapid as that mighty oceanic river, the Gulf Stream : unfortunately, the weather
prevented our making these investigations in that interestibng region ; but in the various parts of the Atlantic
in which we succeeded in these experiments, on only two occasxons did we find the under-current of less
velocity than that running in a different direction above it. The following is the mode practised in testing
them ¢ ,

The surface-current was first tried by the usual mode (a heavy iron kettle being lowered from a boat to

- the depth of 80 fathoms), then, for the trial of the under-current a large -chip-log, of the usual ‘quadrantal
form, the arc of it measunng full four feet, and heavily loaded with lead to make it sink and keep upright, was
lowered by a llght but strong cod-line to the depth of 126 fathoms, (the length of the line;) a barrega was
attached as a float, a log-line fastened to this barrega, and the rate of motion of this float, as measured by this
log-line and the glass, as well as the direction as shown by a compass, were assumed as the velocity and set of .
the under-current. No allowance was made for the drag of the bérrega, which was always in a different
direction from the surface current. It was wonderful, indeed, to see this barrega move off against wind and
sea, and surface current, at the rate of over one knot an hour, as was generally the case; and on 'onevoccasion
as much as 1% knots. The men in the boat could not repress exclamations of surprise, for it really appeared
as if some monster of the deep had hold of the weight below and was walking off with it. I will cite from
the Log several instances of these experiments : v

On: May 11th, in lat. 24° 43’ N., long. 65° 25’ W., we found a surface current of one-third knot per hogr
s’étt.ing to the-West, and an under current, at the depth of 126 fathoms, of one knot, setting W. S. W.—
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temperature of water at surface 77. 3%, at 50 fathoms T, 59, at 100 fathoms 73.5°. 'The current felt by the
vessel on that day (as ‘deduced from the comparlson of the true positions obtained by astronomical observations:
and clironometers, with those by the dead reckoning) greed with this trial of the surface current, bemg the .
. same within a fraction, viz: O. 3 knot, Westerly 'On 'this day, as noted in the ¢ Column of Remarks,” the
sea was covered by a species of meduse, of -a dark-red color, spherlcal in shape, from one-eighth to three-
eighths inch i in diameter. B v ‘ ‘ )

On May 12, at 4 P. M., in lat. 25° 558’ N.; ; long. 64° 43’ W the surface current was found to be } knot,
setting N. N. E., and the under current (at 126 fathoms)-13 knots, setting S. E., being the strong under-
current I have alluded to' this was well ascertained by several trrdls—temperature of water at surface 750 ,at
50 fathoms 76°, at 100 fathoms 69°. From this time, 4 P. M. to 8 A M., the following mornmg, we expe-
rienced a strong current of 1.3 knots per hour, setting N. 14° E., as determined by the observations. While
trying the currents in the boat, all hands remammg on board the schooner were ‘emmployed soundmg with 500
fathoms line, but failed to get the temperature at that depth there being at the time too much swell.

On May 13th, at Bh. 30m. ‘P. M., in lat. 26° 42/ N., long. 64° 4 W., the surface current was found to
be § knot setting E. by 8., the under current {at 126 fathoms) 1) knots setting W.S. W.; at sqme time
obtained the following temperatures at surface 7. 5°, at 50 fathoms 76.5°, at 100 fathoms 74. 5°, at 500
fathoms 53°. The current felt by the schooner in the interval from 8 A M. to 4 P. M., was easterly 0.4 knot
_per hour, agreeing with the trial in the boat. ' '

On May-14th, in lat. 26° 46’ N., long 63° 53’ W., found a slight surface drift, too bmall to be’ measured
setting to the westward, and an under current (at 126 fathoms) of 1} knots, setting N. by E.  No current had
acted on the vessel for the preceding 16 hours, and' dead-reckoning agreeing with the observations. r

On this day, the sea, being pretty smooth, we tried soundings with the wire, and got 1,050 fathoms
without bottom, and we succeeded in getting, by one of the Syx’s self-registering thermometers, (which came
up uninjured by the immense pressure,) the temperature at that great depth, which was 49°; while at the
surface it was 77°.

. On'18th May, at 9 A. M ., in'latitude 36° 6' North longltude 67° 56’ West, found a surface current of
one-third knot, setting N. W. by N., and a very slight under-current (at 126 fathoms) not more than one-sixth
knot settihg N. E. No current was felt by the vessel durmg that day, but during the precedmg night one-
fourth knot per hour, setting N. W. Being calm and pretty smooth, we sounded durmg this'day to the depth

_ of 2,050 fathoms, when the wire broke without reaching bottom. ’T‘he temperature at surface '70°, at’ 100
fathoras 65°.  The trial of currents on this day was one of the two occasions whlch I have alluded to,‘ on
which we found a less under-current than that above it. .* .

‘On 29th Mayy at 11 A. M., in latitude 33° 58 N., longitude 72° W., found the surface current one- th1rd .

knot, setting 8. E., and an under-current (at 126 fathoms) of one knot setting W. N.- W, temperature at
, surface 7 1:°,‘at 50 fathoms 70.5, at 100 fathoms 67°. We were set during, this day, as determmed by the

afternoon observations, to'the eastward, at the rate of one-half knot per-hour.  On this, which happened to'be
) - ¢ 17 R : : ok : h . O
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the last occasion of these experiments, 1 tried thé current at the depth to which the kettle was lowered (80

- fathom’) which it would have been better to have always done; I found it tended in-the same direction as that
at 126 fathoms, (counter to the surface current ,) but.at so small a rate that it could hardly be measured not
more than 'y knot per hour, the float moving at only thxs small rate, belng but one-tenth of the velomty at .
which it had moved just before when trying at 126 fathoms. ThlS indicates that the kettle had just penetrated
‘the under current; and thus, by this means, it would appear - practlcable to measure the depth of the surface
current, or its point of contact with the counter under current. Such experxments in the Gulf Stream would
be partlcularly interesting.

In connection with this subject of under—currents, or submarine streams, I may. hope that you will find our-
record of the temperature of the ocet!‘n taken, according to instructions, at every 80 miles, to the depths of
100 and of ‘50 fathoms, and the surface temperatures taken every hour, may serve to throw more light in this
new world of research, of such great interest and importance in terrestrial physics.

The column of currents, in the abstract log, gives the currents of practical importance to navigation, those
of the surface for every eight hours, or as often as ascertained by the observations; the difference between the
true position, as determined by them, and that deduced from the log or dead-reckomng, being held as the effect
of current. Our dead-reckoning was with this view kept with unusual care and nicety. I found the night
observations could not be depended upon sufficiently to determine currents, but the early morning or evehing
twilight often afforded beautiful opportunities—the horizon so well defined, and the larger planets and stars so
clear and brilliant.” You will notice we met with the usual variable currents in crossing the North Atlantic in
about latitude 31°, region of variable winds: between the longitudes, however, of 48° and 57° we met with a
steady current of about one knot an hour, setting to northward and westward. Recrossmg, in about latitude
17°, we experienced daily the great Equatorial stream setting to the westward, at the average of half a knot
per hour. - This is within the region of the Trade Winds—and here ‘we often noticed the upper light c]ouds,
the cirri, moving from the westward while the lower strata moved with the prevailing Wmds from the eastward,
thus indicating the existence of an upper current of winds counter to the Trades.

We first crossed:the Gulf Stream on the 31st October; we struck into it in latitude 37° 22/ N., longitude
71° 26' W., as 1nd1cated by the temperatures of the water, which were as follows :

8 A. M. water at surface 66°, air 54°

9 114 113 13 730, 13 530
10 41 43 [43 '760, ¢« BRO
11 » 13 [13 ;“ 770’ « BHEe

Makmga S. S. E. course good at the rate of six knots an hour. 77° was the highest temperature found in
the stream in crossing it this time. We were sel by it to the eastward, at the rate of 3.6 knots per hour. We
got out of it, Judgmg from the water getting back to 70°, in latitude 36° 16’ N., longitude 70° 56’ W., bear-
ing from the point of entrance S. 20° E., distant 71 miles. This 71 miles would, therefore, appear the breadth

between those points of latitude and longitude ; no doubt, however, the surface breadth varies considerably, as
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also the veloczty, aff'ected by the winds and other causes unknown.” We encountered the usual bad weather,
and suffered much in our little craft from a very-heavy; irregular, and topling sea, which kept the decks flooded.
T extract from the column of  Remarks” on that day: ¢ Oct. 31st—On western edge of Gu f Stream—from
4 A. M. to 8 A. M., fresh, with heavy 'squalls, accompanied by thunder, ligBtning, hail, snow, tain, and appear-

~ances of waterspouts; columns of dense vapor‘ fising from the sea to the clouds,” &c. ¢ The same bad
weather continued throughout the day. From 8 to midnight, hail Wlth rain, accompanied by squalls and a
tremendous sea.” ‘ ,

| Recrossmg this stream on our return, on May 30th, we entered it in latitude 35° 3¢/ N. , longitude 72°

3y W., having a shght touch of the same Weather, « squalls with rain, thunder and lightning.” The tempe-

ratures stood as follows

|Water at sur-| Water at 50/ Water at 100 Air
face. fathoms, fathoms. S
8 A. M. 71.8° 71.8° 67° 70°
9 « 73 .
10 ¢ 75.5
11 ¢ 78.5 : -
12« 78.5 "77.5 . 72,5 76

79° was the highest témperature found, when at the same time it was 77° at 50 fathoms, and 74° at 100
fathoms. Tts velocity, as felt by us in crossing this time, was 2.5 knots per hour, setting N. 77°E. We got
out of it in latitude 36° 42' N., longltude 72° 10’ W., bearing from the point of entrance N. 16° E. dlstant
78 miles: 78 miles, therefore, appears the breadth between these points of latitude and longltudeu

The temperatures, on leaving it, stood as follows, the air bemg 66°

3 A. M., water at surface 78°,

4 A. M., water at surface 74°, at 50 fathoms '70°, at 100 fathoms 64°.

~ bA. M. ., water at surface 72°. - '
"6 A.M, water at surface 71°. ,

Heading durmg these three hours N. W. by N. at the rate of three and a half knots an hour At9A. M
the water stood at surface 69. 5°, at 50 fathoms 65. 5°, at 100 fathoms 65.5°. By 1 P. M. » the temperature at -
surface had fallen to'63. 5°, at 50 fathoms to 58.5°, at 100 fathoms 58°, the temperature of the air bemg 68°.

When on soundings next day, June 1st, in latitude 39° N., longitude 70° 30/ W., the Water showed as;h
" low as b1° at surface, and maintained an average temperature of 53° until we reached New York Thls 1s a"",‘
difference of 28° from the adjacent Gulf Stream. Shoals of porpoises and black fish were seen by us. in the
hot waters:of the stream. We saw very little Gulf or sea-weed (fucus natans) in it, but much’at. its outer‘
edge. While mentioning this weed I may here remark, that ‘we looked in vain, in the region assigned to the

Sargasso Sea, for the great fields of it which have been reported. Small patches of five or six feet, generally

arranged in long parallel lines in the direction of the wind, were seen daily in crossing the Atlantic till we
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reached the longltude of 28°, when it drsappeared altogether My frequent exammatlons of ' ""skweed »satrsfy
me that, wherever it may orrgmally come from, it feeds and grows upon the waters of the sea, whrch 1s “cer-
t tainly not more strange than the plant which feeds upon the air. R ' , ‘
We discovered the hot waters of the Gulf Stream extending as far east as 73° 10’ ,ina latltude so far
South as 33° 30’. The column of water temperatures in the ¢ Abstract” from May 23d to 29th, while engaged ‘
in the search for Ashton Rock, Wlll satisfy you of this interesting and important fact ; for you will notrce that
whenever we reached that longitude, in our .various tracks between the latitudes 33° 30’ and 34° North we
eXperrenced a sudden change of as much as 5° and. 6° in the surface temperature—70° to 76°. This must be
a branch or offset from the Gulf Stream, being so far to the eastward of the limits hitherto given to it 'm those
latitudes. We first noticed this extraordinary change of temperature on the 23d—the temi)erature of surface
water rising on that day from 71.5° to 79°. I cite from the Abstract : A | o
Midnight commencing 23d May, latitude 32° 85’ North, longitude 73° 24/; surface water 71.5°, at 50
fathoms 71.5°, 100 fathoms 67°.
| 8 A. M, latitude 32° 58’ North, longrtude 73° 36/, surface water 730,
9 A. M., latitude 32° 50’ North, longitude 73° 38/, surface water 75°, at 50 fathoms '73.5°, 100 fathoms
70°. o o '
3 P. M., latitude 33° 03' North, longitude 73° 52/, surface water 79°,
- The current at 8 A. ‘M. was found ‘by trial to be one knot per hour, setting W. N. W., and the under-
current (at 126 fathoms) one knot, setting to the E.; the current felt by the vessel (as determined by compa-
 rison ~of results -of observations and ‘dead reekoning) was 1.5 knot per hour, setting westerly; this was -
between 8 A. M. and 4 P. M.  The variations of temperature of the water, recorded on the next day, (24th
of May,) in latitude 33° 25/, longitude 72° 40/, are worthy of notice—the sudden fall of 34 degrees in one
| hour, from 6 to 7 P. M., 75.5° to 72°, while standingrto the northward and eastward, and the rise again the
next hour to 75°, made me suspect the possibility of a shoal, so that I put back, found the place again, and
sounded with 300 fathoms line, but got no bottom. It being thick squally weather, I could not attelnpt deeper |
sOundin’gs.v ' | ‘

The column of specific gravity of sea-water calls for some remarks. Our measurements by the hydro-
“meter show that in some parts, if not in most parts of the ocean, the water is specifically Zighter at depths than
‘at. surface, when, reduced to like temperature—the correction for this difference being applied. I found on
one, oecaslon the following large difference : On December 8th, at surface 1028.6, (distilled water as standard
held at 1000,) at 200 fathoms 1028.4;, at 500 fathoms 1027.2, all: at 60° temperature: this was in latitude
,31° 42’ ‘North, longrtude 38° 127 W. The specific gravity generally found at surface, appears about 1028.4

at 60° temperature and thls specrﬁc gravity at surface appears, according to our record, more variable than
at depths.

(4

The greatest ¢ransparency of the water observed, as found. in its column, was seventeen fathoms, being

“able to see,a,large lead, painted white, at that depth. This was in latitude 21° 4/ N., longitude 66° 36/ W.
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.‘b"‘Iv‘hgcjg')l’lrxrhq"’ﬁof 'ba',-oﬁv;eteé”pokmzains the records of the improved marine mercurial barométer,' gbt from

. ‘Tagliabuh; in New York, which proved to be an excellent instrument, and most valuable to me, never failing

to warn of an.rapproaching gale. The Aneroid, though not noticed in the ¢ Abstract,” was regularly recorded

in the Log, with the Mercurial, every f’ou'x{ hours during the cruise. This may serve as a good test of its per-

" formance. It was set with the mercurial on leaving New York in October. Tt commenced at once to differ,
indicgting' higher; and, though its daily fluctuations agreed well, this difference steadily increaéed until, by
the time we got back to New York, seven months after, it had reached as high as six-tenths of an inch above
it ;» thus acquiring an error of very nearly one-tenth of an inch a month.: This leads me to doubt whether

" this ingenious instrument can ever be sufficiently trusted to take the place of the mercunal though it is so
much to be desired.

The observations for the variation of the compdss could be taken but seldom with exactness, and therefore -
appear but seldom in the ¢ Abstract,” the needle being generally kept by our jumping little schooner in too
unsteady a state for correct azimuths. ‘ '

In conclusion, I must express my regrets that the most important part of the ¢ Instructions’ was pre-
vented being carried out by the bad condition of the schooner, proving, on overhauling at Porto Praya, quite
unseé.worthy. I allude to the investigations of the currents about Cape St. Roque, and of the volcanic region
of the South Atlantic near the equator. But I sincerely trust that the work will not be allowed to stop here—
that it will be continued under your instructions, in connection with your ¢ Wind and Current Chdrt,” as has
been authorized by Congress. The employment of three suitable vessels was recommended by the bill ; but
one has yet been employed, and that quite unsuitable in size and condition. A vessel of but one hundred
tons, as is the ¢ Taney,” independent of being too unstable for the observations and the Asoundings, cannot
carry officers and men enough for the incessant and laborious work required, nor provisions and water enough
to keep the sea for long periods of time, as is essential on this service.” : ‘

‘What the gréatest‘depth of the ocean may be, has ever been a matter of speculation among philosophers,
an ObJect of longing desire and curious inquiry among mariners. / :

Many questions of deep interest touching the physical condition of our planet are connected with the
depths of the sea. ‘

L The basin of the Atlantic ocean separates the Old World from the New; it is a long channel, with some
conformity of outline along its opposite shores. The basin or trough in which those waters are held, extends
from the Antarctic to the Arctic seas, perhaps from pole to pole. What is the depth of this trough?

~The lides attain their greatest rise and fall as their waves roll, or rather undulate f'rom South to North

~ through this deep and narrow channel.

Do the tides rise higher upon the borders of this sea than elsewhere, because its channel is deeper, or its
depths freer than the depths of other seas are from obstructions {o the tidal wave’
This great marine trough lies between the Andes of South Ametica on one hand, and"the Mountains

of Africa on the other—each range shooting forth its peaks far beyond the limits of perpetual snow.
18
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Is the bed of the Atlantic,depressed in proportion to those elevations—and is that proportiqp in an increased
or ‘dimirlished ratio ? Nothinirér that'relates to the physical condition of our planet can be without interest, and
knowledge with regard to every such thing is profitable.

It is wise to seek for it, for the ways of nature.are the paths of wisdom, and whoever seeks to tread in those
paths is profited, both he and his generation; by the mere attempt. , .

The bottom of the Atlantic ocean, indeed, I might say, the bottom of what the sailor calls ¢ blue water”
is, with here and there an exception, all over the world as unknown to us as in the interior of the other planets -
of our system. ‘ . : C

Astronomers have measured the volume, and weighed the masses of those distant spheres. But néither
the currosrty nor the explorations, nor the researches of man have ever succeeded in penetrating farther than a
few feet into the crust of our planet.

From the top of the Himalaya to the depth of Lieutenant Walsh’s great sounding in the Taney would
measure in a vertical line, about 12 miles. Before this sounding was taken, the vertical reach of the greatest
sounding at sea, added to the perpendrcular elevation of the highest mountain on the land, measured only about
10 miles. ’

What the capacity of those reservoirs which contain the waters that perform such an important part in
the economy of the terrestrial arrangement may be, is certainly a matter of inquiry as profitable, as instructive,
and as useful as is the delineation on our maps of mountain ranges and other configurations of the earth’s surface.

Therefore, in this undertaking to collect physical data that we might from them gain knowledge as to the
phenomena drsplayed by the air and the ocean, the subject of deep sea soundings did not escape attention.

Congress had given the Secretary of ‘the Navy authority to have deep-sea soundings made by our men-of-
war wherever they go ; and to employ them in collecting materials for the great work I have in hand. The first
 attempt encouraged further exertions: Lieutenant Walsh’s deep-sea soundings invested the subject with renewed
interest,and when it was officially brought to the notice of Commodore Warrington, the chief of Bureau of Ordnance
and Hydrography, under whose orders I am, he at once gave it his hearty approval and official sanction.

The followmg circular order to the commanders of all vessels of the Navy was thereupon issued:

Directions for taking Deep Sea Soundings, prepared by the Bureau of Ordnance and Hydrogmphg/, under
authority from the Secretary of the Navy, dated May 31st, 1850.

“Provide hanks, balls or skeins of wrapping twine. Let . some contain 5,000 and some 10,000 fathoms
each. This twine should be strong enough to bear a weight of 20 or 30 pounds It should be as small as
consistent with this degree of strength. It should be smooth, having nearly the specrﬁc granty of salt water,
so that in sounding at great depths it will not be likely to buoy up the shot or to part with the weight, or from

its own friction through the water.

In order to prevent friction, the twine should be waxed or ociled. If oiled, the oil shkould be put on not
‘more than three days before the twine is to be used. '
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1t should be marked at every 100 fathoms, not by a knot, but by a silk thread tied tightly around." g
* Let the first 1,000 fathoms on each parcel be marked with a .green silk thread wrapped twice aBout the
twine and tied ; then the 100 fathoms {(from 100 to ‘900 inclusive) marks may be designated by a silk thread
drawn between the strands of the twine as many times as there are hundréds to be marked. ‘
In like manner mark 2,000 fathoms and its intermediate hundreds with a white silk thread. The 3,000
and intermediates with a blue.” The 4,000, &c. with red. - The 5,000, &c. with a black. The 6,000, &c.
with yellow, and so on up to the 10,000 fathoms with other ‘colors, or with striped threads.
. The object is to attach these threads to the twine in such a manner as not to make knots, or rough or
_ uneven places by which the sounding line may catch.

Provide several large and light spools or reels on which the twine is to be reeled before proceedmg to
sound. These spools should be large enough and light enough to give line to the shot, as fast as the shot will
take it, without danger of breaking.

Sling the shot to serve as the sounding weight by passing two straps of canvass, } inch broad, about it |
in such a manner as to hold, and as to have the straps to lay smooth and without knots and w.riqk’les about the
shot. Lgt the sailmaker with his needle secure the sounding line to these straps, or leave a loop of strong

“twine to them to which the line may be tied. ‘ |

Use one or more 32 Ib. shot at a time according to the depth of 'the,soundin;g, and the suggestion of ex-
perience. Sound at least once a day and give the latitude and longitude of the sounding with as much accu-
racy as possible, together with the depth, stating the allowance that is to be made for slack or stray line.

When the shot touches bottom, as will be known by the turning of the reel, break the twine and enter on
the log—state the length of the part lost; this length should be determined accurately by measuring from the
broken end to the next 100 fathom mark. o : . o ’

Unless at very great depths the most convenient sounding line will be a strong fishing line, say three of
5,000 fathoms eaéh marked at every 50 fathoms, ‘wound on reels by which they may be reelald up rnpidly :

‘The line should be smooth, with strength enough to bear a weight of 50 or 60 pounds ; attach A blt of
cork (the stopper of a champagne bottle will be large enough) to the lower end ;. toggle or tie the line on to
the shot by a thread that will part on attempting to pull the shot up. When the shot touches bottom, haul on
the line, detach it from the shot and the cork will brihg the end to the top, and thus make the reeling up more

~ easy.

With this line should be used a sounding nipper, which gives the exact depth up and down.”

The “./Zlbany’ > deep-sea Soundings. .
The U. S. Shlp « Albany,” ‘Commander Chas. T. Plait, was among the first vessels equipped under this
order. Her cruising ground was the West India station. Her commander entered heartlly into-the spirit of
deep sea soundings, and has been unceasing in his attention to them. .

-Here, therefore, was a fine opportunity for. sblw}ing=one'of the most ihterestiri g physical problems of the day,
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' by ascertammg the -depth and shape of the basin whlch holds the-waters of the Gulf of Mexrco, and of the
Canbbean sea.

This problem is in a fair way. of being solved by this shrp. She has already obtained many beautiful
results : _ ’

In searching for one thing in the domains of physics, we are often rewarded by finding others of great
value, whrch were not included in the original design. And so'it has been here.

The ¢Albany,” besides ascerfaining the depth out in the blue water of the Gulf, will probably ascertain
also in what parts of it, under-currents.exist, and in what parts they do not; and this system of research hag
already afforded grounds for the hope that it may lead also to the discovery of those secret channels through
which the general system of oceanic circulation is kept up. ~ ¥

The twine furnished the ¢“Albany”’ for this service, unfortunately proved too weak. The best size and
the proper strength for the twine to be used were points which experiment alone could determine. That fur-
nished the Albany measured about 150 fathoms to the lb. werght and she had 40,000 fathoms of it. "It was
mtended to be strong enough to bear a weight of 50 or 60 Tbs. ) .

» And though the sailor resources and ingenuity of Capt Platt and Lt. Wm. Rodgers Taylor, the executive
oﬂicer of the ship, finally overcame, in a great measure, as will -appear from the reports, these dlfﬁcultxes, yet
this could not be-accomplished until a large portion of the twine had been lost in the experiment.
~ The twine when used for sounding was wound-on a delicately constructed reel, which would turn with as
httle friction and to the least force, possible. The usual sounding weight was a 22 Ib. shot. When the shot
was cast overboard it was allowed to, take the line as fast as it would—as in heaving the log, the chlp is allowed

" to take the line ;—and the time occupied by the shot in taking out the line was from the first, carefully noted.

Now it is evident, the line being always of one sizc, and the weight a 32 Ib. shot of the same form, that
these soundings and observations would soon afford us the means of determining, with some degree of approxi-.~
mation at least, the law’ of descent which would govern a 32 lb. shot sinking in sea water, and drawing after it
this partlcular line. ; ' | '

Havmg determmed from the mean of a number of unexceptionable observations the law of the descent for
atill water, it would then be practicable to determine in: each instance, whether the sounding had been made
through an ‘under-current of water or not ; ’and whether the shot had reached the bo_ttom or not.

Supi)ose the sounding to be made through an under-current—what would be the effect? After the shot
had passed through it, it would be operating upon the bight of the line. In towing vessels when the bight of

“the tow line gets in the water, every sarlor knows how great is the power which requires to get the line straight
‘again.

In the case of the sounding line, the force exerted by the under-current is a swigging force, and supposmg
the shot to be stationary on the bottom, and the ship at rest on the top. of the sea, the: current will take the
twine off from the reel at double its own velocity nearly. '

- Now if the time: accupied by each 100 fathoms in running- out were to be noted at every sounding, we
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shouild be farnished not only with the means of determining WTthf'some degree of probabilit);5 at what depth'thiq
under-current is encountered, but we ‘should have the means of: determlnmg its velocity. also ; and exceptin.
those cases where the veloc1ty of ‘the current happens {o- be that of half the rate at which the shot was sinking
just before reachmg the bottom, we shall llkPWISe have data for determmmg What rates are due the shot ‘and
what the current, and consequently whether bottom be reached or no. o
‘Lieut. ‘Taylor has kmdly promlsed when ‘the new line, of which a fresh supply of 40, 000 has been
ordered reaches the ¢Albany,” to have' it marked at every 100 fathoms, and to note at every soundmg, the
' tlmeqt requxres the shot to take out successwely as it goes down, every. 100 fathoms
1 am permltted by Commodore Warrington to quote Capt. Platt’s reports to him upon the subject of these

mterestmg experlments P “ : o

5%

Captam Platt to Commodore Warmngton
U S. Snoop oF War “ALBAL\IY,” Harbor of St. Thomas, Island of St. Thomas,

) December 18¢h, 1850
Commonom: Lewis WARRINGTON,

Chzef of Bureau of Ordnance and Hydrography, , :

“«Sin: —In conformity with your mstructxons, I have the honor to report the results of our attempts at deep
sea soundmgs o '

Our ﬁrst soundmg, made with the line provided by the Department for that purpose and a thn‘ty-two )
'pound shot attached, was attempted on the 6th of December, in lat. 38° 38 North, and long. '66° 31/ West,
both by dead reckoning. At this time, bottom was found with 1,625 fathoms of line’ whlch ran out in 27
mmutes IEER S Do v -

On the 7th and 8th of December, the weather was too rough to ‘admit of- soundmg

On the 9th of December, bemg by ‘dead reckonmg in lat. 33° 34’ North, and long 61° 38 West, we
' found bottom"‘ with 1,950 fathoms of line, running out in'one hour and three mmutes, with a drift of one mile.
- On this day, six. shots were lost in unsuccessful efforts, the line parting with the heavmg of the Shlp A bar of
‘u'on, welghmg 12 pounds, was also tried without success. The result was at Iast obtained by means of a bar

of lead Welghmg 13 pounds | ‘

‘On the 10th of December,, no soundmg was attempted in consequence of the rough weather.

‘ On the 11th of December, our tlnrd and fourth soundings were effected. The former was taken i in lati-
. tude, by" observatlon, 30° 05' North; and longxtude, by chronometer, 58 °12' West, with- 1,000 fathoms“ of
line, running out in eleven mmutes "The latter sounding was made in observed latitude 29° 58 Northy and
E longltude 58° 48 West, with 1,600* fathoms of line runnmg out in twenty-eight minutes. The former sound-
ing was: eﬂ'ected under a hght breeze, and the latterin a dead calm, durmtr which the shlp had no perceptlble

drift.  Eleven shots Were expended before the soundings of this day were secured - '

On the 12th of December, ‘after lymg to for two hours, nothmg was’ accomphshed Five expenments

g,

. Furt.her expenmentl sausﬁed Capmm Plott that he'dia not’get Jbottom on any one of these occasxons ..-M F. M.

19 -
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were made with an oiled line, running -out respectively 600, 20, 300, 550, and 200 fathoms. Two cxperis
ments were also made dlspensmg with the oil, the sixth shot for the day bemg lost at a depth of 200 fathoms.
‘The seventh and last sounding for the day was made Wlth three bars of iron lashed together, and having an
aggregate welght of twelve pounds. . The line parted near the reel, after 1,000 fathoms had been run out.
_Our time until ﬁe 16th was spent in waxing the twine preparatory to other experiments. On this day,
an observed la‘atude 21° 34’ North, and longitude, by chronometer, 63° 23’ West, the line ran out in 28
aminutes, and parted at 1,600 fathoms. '

This is the extent of our experiments, and the best results:we have been able to aftain, . I am convinced,
Arom the frequent parting of ourulyme under such various circumstances, with reduced tension, at,such'diﬂ'erent
lengths, with equal strain, and with repeated marks of fracture in the strands, that the twine furnished was
not suitable for our use. If the knots had been well fastened, and the strength of the line equal in all its parts,
results more satisfactory to ourselves and more valuable to others mlght have been obtained.

! have reason to commend the perseverance and scientific skill with which these experlments have been
prosecuted by Lieut. Taylor. “I-am~confident-that -every.effort within our power was made by him to render
these soundings as complete and accurate as the materials furnished us Wodld warrant. |

. Since discovering the defectiveness of theline, and observing its:liability to fracture, eshec‘iellyv,at great
lengths, I have been suspicious that in no case weshad.reached the bottom, although the cessation of the strain
ypon the line had been regarded as indicating a legitimate sounding. R

_:About 14, 000 fathoms of the sounding line supplied us yet remain, w1th which T shall continue experv
“ments at the first opportunity. , ‘ :

¢ Havana, Island of C'uba, Januar_'y 20th 1851 —1 beg leave [further] to report the progress of our expe-
riments in deep sea soundings. - Subsequently to the attempts reported on the 18th of December, 180.0, our next
.sounding was ‘made on the 29th of the same month, in latitude 17° 54/ North, and longitude by‘,chronometer
67° 28 West,—being below the Mona Passage, midway between the west end of Porto ‘Rico and Mona Island.
‘Theline used on this occasion was waxed, and the sounnling' was- made without .ane_seyegipg it 5 1200 fathpgx}s

~.of line. were run out in 17 mmutes, with a drift of about one- half a mile. The temperature of the air 81?,;fagd
of the water 84°.

On the 4th of January,. 1851 ,-being becalmed in going out of St. Domingo,, so\mdmgs were found w1th a
vertical line of 370 fathoms, the;ship lying about nine miles from land,—latitude. 18° 30/ North, longitude 69°
41 ‘West. :L-‘emperature” of the air 80°,.and of the water 82°, The line_ ran -out .in ﬁye,‘min}ljce‘s. It ,was

~waxed, and did not part except in:the effort to recover the shot. | 7 , _

With a similar line, on the next day, J anuary 5th,.at 4 P. M., -we found bottom in nineteen minutes, at

1275 fathoms, with about one-half a mile drift. We lay in latitude 17° 16’ North, and longltude 71° 261}’
West, with Altavela in sight. Temperature of, the air 82°, and of the water the same.
-On the 13th of January, at noon, three unsuccessful attempts at soundings, were made with a :waxed line,

‘which parted the first time in two minutes at 250 fathoms, the second. time.in three minvtes at 300 fathoms,
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and the third time in elghteen mmutes at 1200 fathoms. These failures oceurred in observed latrtude 19° 12
North, and longitude by chronometer 760 05/ West with the temperature of the air 83° and of the water 82°.
. On'the 16th of J anuary, two successful soundings were made,—the former in latitude 22° 29 North add
longitude 84° 35' West, at 3.30.P. Mt, and the latter in latitude 22° 32’ North and longrtude by chronometer
84° 32 West, at 5- P M. ~In-the former case, the line ran 420 fathoms in five mmutes,—-—m the latter, '720’
fathoms in elght mlnutes, thh the temperature of the air 82°, and of the water 80°. Between 'these sound-
‘ings in Whlch bottom was- found, two unsuccessful experiments had been made to verify the first, but in one
case, the line parted at 280 fathoms, and in the other case, a squall drove us so rapldly as to render the cast -
unrehable All these experlments were made W1th a Waxed hne. » , ,
From the eﬁ'ect upon the’ lme When bottom was assuredly reached m these experlments, a suspxcron has
- been thrown upon the souudmgs made’ before arnvmg at St. Thomas

“Santzago de Ouba, February Sth 1851 —I beg leave [to contmue] to report the results of soundmgs
a4y srr\\ hc R

‘made since my communication of the 20tH ult.

The first deep sea soundmg was made at noon on the 28th of January, in North latltude 24° Oo’ and West
$ion
iongltude 82° 05. Bottom was found w1th 470 fathoms of lme, runnmg out in about six mmutes. T e tem-

perature of the air 78°, and of the water 80°
The next day, J anuary 29th two shots ‘were lost in unsuccessful attempts, the hne partmg m both 1ir¢
stances, once at 280 fathoms, and once at 360 fathoms. At a th1rd tnal bottom was found with 600 fatho:nsk :
of line runnmg out in about six minutes and a half This sounding was taken in North lautude 24° 3'77 and
{West longrtude 79°.48. I was the more gratlﬁed with succeeding in this third attempt because 1t had. been ‘
questloned whether the gradually decreasing velomty of the shat’s descent, would not become equal to the ‘
ve]ocxty of the current i in the Gulf Stream, and the line be taken out mdeﬁmtcly ata consequent speed :,Jt can—
;not now be questioned that bottom was. found as stated.  From the time of these experiments until our amval
Jon the 2d of February at Cape Haytien, a strong wind and heavy sea rendered soundmgs 1mpractxcable
.On the 6th February, at noon, we sounded during a calm off Cape Haytlen. ‘ The line ran perpendrculargy
;640 fathoms in 8 minutes and 45 seconds. Our posntlon by bearmgs was in latxtude 19° 57 North and longn—
.t tude 72° 11/ West. Temperature of the air 82°, and of the water the same.
On the 7th of February, being in the Windward Passage, mrdway between Cuba and St. Dounngo, bot-
tom was reached ‘with, 840 fathoms of lme, runnmg out, in ten mlnutes and two se(mnds. I cannot determme,
”at thls posrtron Although in heaving to for these experrments, sa’rlmls always reduced to topsa;ls yet the
_ﬁunavmdable drift during a strong breeze matenally eﬁ'ects our result and prevents our grvmg at’ the best more

FATEr]

_than an approxunate estimate. Lleut Taylor, who conducts these experrments qulte enthusmsucally, Wlll take

N tzm

pleasure in using the first opportunity to make an attempt at soundmg fr?m a. boat, and ascertam the compara-

tive result.
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e :
= I should add that smce ascertammg the. greater tenamty of the Waxed lme, we use it aItogether in these
deep soundmgs ‘ ‘
I shall continue these experlments on all practlcal occas:ons 50 Iong as our ‘materials last.
I have the honor to be, respectfully,
Your ohedlent servant
CHARLES T. PLATT,
. Commanding the. .ﬂlbamy
Captaln PIatt mentions that these soundings were performed generally under the immediate aupermten-v-
dence of his accomphshed first Lieut. Wm. Rogers Taylor, U. S. N.
4‘ Lleut Taylor kept minute records of the operatlons connected with each sounding, and had the kmd
ness to furnish me with copies of them, simply for my own satisfaction. It is obvious that he never desxgned
hlS soundmg journals for' pubhcatlon But they are not the less valuable for that reason; and he will T hope
: pardon me the liberty I am taking, for the sake of the motive I have in view, Whlch is to let other officers have
the benefit of his experience. The freedom with which the difficulties in his own case are stated ;—his ac-
count of the manner of overcoming them, the statement of his success and fanlures, will all afford most valu-
able assistance to other officers engaged with the same thmg, -and encountermg similar difficulties. - Ry is,

; therefore, that I take the hberty of pubhshmg unofficial papers that were never mtended for the public eye.

4Deep-sea .S'oundmg Joumal Icept by Lzeutenant Win. Rogers Taylor, on board the U.-S- ship ﬂlbany, Com-- -
: mander Platt

4 Date: ‘ 'Lat.&()bs. Lat.Nl?. R. Lohé.VObs. Long. D. R. Time running |Temp’re. Texhp’re.

Fathoms. - . out, _Air, | Water. Re‘ilnafke.
. .‘l18'50‘e o ’: o o ¢ o . . (<] I - T
"{:Dec. 6. —_ 3838 — | 6631| 1625 |27 minutes| 61 | 68 | No bottom.
‘7ol 3mes| — | 6459 |1 o

S | R Too rojugh to soun|d
8. 3514 — | 6201

o./l — | 3334| — | 6138| 1950 |lhowr3m.| 68 | 72 | Drift 1 mile.

c MEWI —9th.—We lost six shot in attemptmg to sound to-day, owing to the heavy swell which cdused
th° hne to snap when the ship rose abaft. - We then tried a bar of iron which weighed about twelxe pounds,
which descended more rapldly than the shot but the line failed and snapped At length we resorted to a thir-
teen pou_nd‘lead ahdAgot bottom as above, ‘The light weight of the lead caused the line to go out_ very slowly

V’toﬁards ’the ldef but I have no doub't of the soundino? I set the drift at about one mile, fromwhich you‘ can
easxly caIculate the perpendlcular depth.  The ﬁrst day we lost one shot ‘only by the partmfr of the line; the

,'«second attempt was entirely successful.

«10th. Lat. obs. N. 31° 54, Long. D. R. W 61° 15. Too rough for sounding.
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“ 11th The experiments of to-day have cast a doubt over the former soundings, and I am now uncertdin
whether we have ever obtained bottom This forenoon we got, as 1 supposed an excellent gast, and the ling
stopped running out at 1,000 fathoms ; the strain was very great upon the line, when it was pulled upon, but
as the breeze was light, it was some minutes before it parted I felt conﬁdent that we got bottom at the time.
But this afternoon there was as perfect a calm as I ever saw; we thought it would be well to verify the cast
of the forenoon, and renewed the soundings ; the line stopped running out at 1,500 fathoms, and the ship had
not drifted apparently ten'yards; the line was up and down. But upon pulling upon it, the line came in
gradually, though Very heavily; indeed, sufficiently so as to cause me o believe that if the ship had had
headway it would have parted. And yet we hauled in some three hundred fathoms, the weight diminishing ag
it rose, but with no sudden relief of strain, as if the line had snapped, It at once ogpurred to me :tha;tk if the
shot had breken.the line at that depth, the effect upon the reel would have been the same, and it became doubt-
ful whether we had got bottom in this, or in any other sounding. We have lost eleven shot to-day; once the
line snapped at 300 fathoms, and once at 600 fathoms. I onght to say, rather, that the knots made by the
rope-makers slipped. The twine seems to be of unequal strength, and sometimes parts without the slightest
apparent cause; it may be that the knots have slipped on such oc.ga_siqqs. I know that some khqts have
. slipped, from hauling in the end, and finding it eat square off, whereas a fracture always leaves the strands of
different lengths at the broken end. We have, at.last, learned how to start the shot fairly, which ‘is a point of
great importance. Take three parts of -the twine, fer about fifteen fathoms, and lower the shot into the‘wat‘eg
carefully ; hold back the reel (which is fitted with a crank, and stands upon a support,) until it takes the

whole weight of the shot upon the three parts, eight or ten fathons of which remain upon the reel; when all
ready, let go the crank and the shot descends without jerking; it is necessary to have a compressor upon the
edge of the reel, to. keep it from revolying: too rapidly, as the line is apt to run off and get foul in such cases;
a piece of old canvass in a man’s hand, is probably the best thmg of the sort that can be used. od gmﬁyggj}
satisfied with our reel, (which was made by Captain Plat’s direction at the Boston Navy Yard,) and am als
satisfied of the entire practicability of this mode of soun"ding,-if ype can 4ge‘t us good line ; by good, I mean of
equal strength. I send you a specimen of our twine, which easily bears the shot, but in some cases has parted
with it when there has beéen no jerk, and no unusual duration of the strain. I should think that you might
have good .twine ‘made of this size, of fine flax, and carefully knotted, or spun in one length, Whlch would
answer every requirement. B
- ““Lat. obs. 30°0%' N., long. chro. 58°52’ W. Line run out 1,000 faths, Time running out 11 minutes.
Temp. air 78° Temp. water 74°, Lat. obs. 29°68' N., Long. 58°48 W. Lme run.out 1;600 fathoms
Time running out 28 minutes, Temp. air 72°. Temp. water 74°..

‘ December 12th.  The experiments in sounding to-day have been sxgnally unfortunate, and 1 much feay |
that no satisfactory result will ever be obtained with the line we have. In fact, it is only throwmg away the
shot, and is moreover a complete loss of time. We lay to two hours to~day, and achieved nothmg -

<«The 1st shot parted after running 7 mmutes, at a depth of 600 fathoms ; the. fractum took PIWW
Q0 e
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the surface, and I send you the énd that we hauled up. You will see how it untwisted, although it did not
~ break there. The twisted end, with a single knot upon it, is Where it broke, T think there was.a knot. there
which slipped. ‘ ' '
«The 2d shot parted at about 20 fathoms below the surface no Jerk and the reel running freely I send
you the end that we hauled up, it has two knots near it. You will see that both this and the former are clean,
: sharp, cut ends. I think that this also was knotted and slipped. ' o
. ¢ The 3d shot parted the line between the reel and my hand, when it had aséended 300 fathoms, and had
- been running about 24 minutes. I send you the end, which has three knots near it. It is a decided break ;
though there was no reason why it should have broken: the reel was running freely, and no strain upon the

line. It is though evidently a weak spot. J

~“The 4th shot parted the line at a great depth, when it had run out 550 fathoms, and had been runnmg
5 minutes. ' ' ’

¢ The 5th shot parted in the same way, after 200 fathoms had run out.
- . «In these five experiments the line was oiled.

¢ The 6th shot parted the line after 200 fathoms had run out ; the oiling was dispensed with in this case.

L« The seventh and last sounding was made with an unoiled line, with three bars of iron lashed together,
about 18 inches long, and wexghmg about 12 Ibs. The line parted after running out 1,000 fathoms between
the reel and my hand when the Welght was descendmg very slowly indeed ; there was scarcely strain enough to
turn the reel; it is evrdently a slip, as you may see from the end, ‘which I send you; it has seven knots near
it.” It had been running 22 minutes. , '

<< T also send you two specimens, cut from our twine, to show you what sort of stuff has been sent to us.
As a matter of strict fact, we are somewhat to blame for the slipping of knots, although we had no reason to
suspect that they would slip before yesterday. Still, the makers should be rowed-up for being so faithless.
: By the way, we did not get the line until a day or two before we sailed, and had no chance to examine it care-
‘fully, and were even obliged to mark it in the greatest hurry Capt. Platt was informed that it would be sent
to"him marked at every thousand fathoms, but it did not have a mark upon it. Send us good line, and we
will give you as many soundings as you wish. The captain is much interested in the experiments, as you
may see from the expenditure of ehots ; we have lost 25 in these few experiments, enough to show that the
line is not trustworthy A light welght gives very uncertain soundmgs, by reason of the great length of time
it takes to run out, and the great drift in consequence.

“ December 16th.—For several days past we have been overhau]mg the line, re-knottmg it, and wazing
it; to-day we made another experrment the line run well, and parted at 1,600 fathoms.. I have no doubt that
the wax was of service to it, but the line is not sultable, and we did not deem it expedrent to try it again
to- day ‘ -
¢ Lat, obs. 21°34' N.;. Long. chro. 63°24' W. T emp. air 84°, Temp. water 81°. Time the line was

. rununing out, 28 minutes.”
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¢ December 29th, 1850.—Since our last soundings, we haye visited St. Thomas, Santa Cruz, and Ponce.
We arrived at St. Thomas on the next day after taking" the last soundmg, the run from St Thomas to Santa
Cruz occupied about four hours, only, and. the passage from Santa Cruz to Ponce was made in the night.
We are now on our way from Ponce to St. Domingo. Thls afternoon we hove to opposite that portlon of the
Mona Passage between the west end of Porto Rico and Mona Island. We were successful in getting bottom,
beyond a doubt, and the fact settles the questlon of our former experiments, and proves that we have never
before got bottom. 1 judge entirely from the strain upon the line, after the shot stopped ; the drift of the ship
was sufficient to part it, and the strain was unlike any we have had before. Lat. 17° 54’ N., Long. chro. 67° -
28 W. 1200 fathoms of waxed line run out; drift about half a mile; time of running out, 17 minutes.
Temp. air 81°; t;emp. water 84°,  One shot expended. . ,

¢ January 4th, 1851.—This morning we left San Domingo, and at noon being becalmed about nine miles
from the land, we took advantage of the opportunity to get soundings.  We got bottom with 370 fathoms up
and down; time of running, 5 minutes. Lat. 18° 20’ N., Long., 69° 49’ W. Temp. air 30°; temp. water
82°. Line waxed. One shot expended. :

“ January 5th, 1851.—At 4 P. M., got another sounding. The link was waxed ; it ran-19 minutes, and
stopped at 1275 fathoms ; got bottom, without doubt. Altavela in sight, Lat. 17° 16/ N:,-Long. 71° 264 W.

‘ Tefnp.lair 82°; temp. water 82°. One shot; drift about halfa mile. : /

¢ Janu(&ry 13}/&, 1851.—Yesterday we sailed from Aux Cayes. Hove to at noon this day, and made three
unsuccessful attempts to get soundings. | ‘

The 1st shot ran about two mintues, and the line parted at 250 fathoms.

The 2d shot ran about three mmutes, and the line parted at 300 fathoms.

| The 3d shot ran 18 minutes, and thé line parted at-1200 fathoms, wazed line. ;

Lat. obs. 19° 12’ N., Long. chro. 76° 05 "W, Temp. air 83°; temp. water 820,

“ January 14th, 1851.—Very fresh wind and the sea running too high for sounding.

¢¢ January 16th, 1851.—Same as yesterday. ' ‘

« January 16th, 1851.—At 3.30 P, M. sent a boat to board a wreck lying upon the Colmados Reef; took
advantage of the opportunity to sound, and got bottom with 420 fathoms line. Time of running 5 minutes ;
emp. air 82°; temp. water 80°; Lat. 22° 20/ N., Long. 84° 35 W. _ ‘

Attempted to verify the above cast, and in so doing the line parted at 280 fathoms.

On the next attempt a smart squall came up, causing us’ to drift very rapldly, and rendering the operauon |
so-uncertain that the result is riot worth sending. . ‘ ) ’

‘At 5 P. M. being about 3 miles from the first position we. got bottom with, '720 fathoms, the line bemg

-eight minutes in running out. Lat 22° 32/ N., Long. chro. 84°°32' W.. Waxed line. =

“January 28th, 1851. —=Sailed from Havana yesterday Hove to at noon: to-day, and got bottom Wlth
470 fathoms ; ‘'waxed line; time of running about six mmutes ; Lat. 24° 05/ N.; Long. 82° 05/ W.; temp. air
78°; temp. water 80°. '
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« January 29¢h, 1851.—Got bottom with 500 fathoms ; waxed line; time of running about six minutes and
a half; Lat. 24° 37 N., Long. 790 48 W.; temp. air 79°; temp. water 79°.

. We lost two shots in unsucces»ful attempts, the line having partedin both instances ; once at 280 fathoms
a.nd once at 360 fathoms. ’ .

¢ Mem.—Deep soundings will, I think, always be attended with great uncertainty if there should be a
current. For as the shot descends its veloc‘lty decreases, and when its rate of running becomes equal to the
velooity of the current, it is ‘obvious that you cannot tell whether it is on the bottom or not, as the line will
continue to go out at the same speed, indeﬁni‘tely.‘ Would it not? This idea suggested itself to me to-day;
being in the JFlorida stream ; I expected to have got much deeper sounding, and was reﬂécting‘ upon the
uncertainty attaching to them when my shot brought up and settled the question, as regards this case, beyond

all doubt. . \ .

L « January 30th and 31st.—Blowing very fresh and a heavy sea running; sounding impracticable. We
regret very much that we could not have got a cast in the Florida Stream, abreast of the Bahama Bank,

near its northern éxtremity. "It would have been inferésting to have cbmpared it with the soundings of the

.

29th. . . o

We are making a glorious run. ~During the 24 hours ending at noon to-day we ran 260 miles, and since
noon (it is now 8 P. M.) we have averaged 12 knots. You will receive our abstract in due time. The
‘Captain is deeply interested in your various investigations.

“February 1st, 1851.—Blowing a fresh gale from N. E. which prevented us from sounding. During the
24 hours ‘ending at noon to- -day, we ran 277 knots, and the observations put us still further on.

¢ February 2d, 1851.—Arrived at Cape Haytien in a fresh norther.

¢ February 6th 1851.—Sailed from Cape Haytien at 7 A. M. this day. At noon got soundings in a calm,
depth 640 fathoms; time of running 8 minutes 45 seconds. Posxthn by bearing, Lat 19° 57' N., Long, 72°
11’ W. 5 temp. air 82°; temp. water 82°. ‘ : ‘ ' :

¢ February Tth, 1851.—Got a cast in the windward passage, mldway between Cuba and San Domingo;
the result is very uncertain owing to the drift of the ship. We got out 840 fathoms line, but could not tell
'thh any degree of accuracy the depth of the water, although the shot was, doubtless, upon the bottom. The
best results are obtained in calm weather, for then the soundings are perpendicular. But when the breeze is
at all fresh, it is impossible to keep the ship from drifting rapidly, and from falling off 50 as to gather headway
before: she‘c@mes to agam. In this way, if the shot should happen to strike the bottom as she begins to shoot
ahead, many fathoms, (perhaps a couple of hundred): might be paid out before she stops. Perhaps I meke too
large an estimate. 1T suppéée ‘that: somethmg of the sort occurred to-day, for there was so much slack line to
haul in as to induce me to believe that’ it had parted, until we filled. -away, when it soon became apparent thas
the : shot was fast. We shall seize the first convenient moment to try the experiment from a boat. It is
almost throwing away the ‘materials to sound from a saxlmg ship in anything like a fresh breez¢, and vet we

always reduce sail to topsails.
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e Februm*y 18th, 1851 -—Salled)from St. Jago de Cuba at’9 P. M. of the' 16th mst At 1P, M. this- day, g
in Lat. 15 40/ N Long. 7’7° 07 W, got. bottom with 1, 300 fathoms, waxed hne T ime of runmng aboutf'_
7 mmutes s temp. air 83° temp ‘water 81° ant about one quarter of a mrle : T

This soundmg is partrcularly satrsfactory, as the shrp was enurely still upon the water, at the moment the N
lme stopped . - SN : R P ‘ o

R February 19tk, 1851. ——At 30 P M got bottom vuth 600 fathoms, Waxed Imp, in Lat 110 07I N,,v v
,V:Long. 79° 13 W. T 1me of,run_mng 7 mmutes ; temp, air 82%; temp.kwater 82° - Drift at the rate of about a
“mile an hour. \ S | NI ‘ = ' . - o

¢ March 2d, 1851 —-—On the 20th ult. anchored at. Chagres, from whence we sarled on the 22d, From tha.t :

date to-the 28th we. Were beatlng to the northward and eastward in comparatn ely shoal water, and the greater
~part of the time, the wmd was blowmg a gale. On the 28th we kept away to the northward and westward,
‘with a smashmg breeze and a Tlarge sea on, whrch Trendered soundmg unpractlcable The gvening of the 1st
afforded ‘the only opportunity, but unluckrly we were about passing between two dangerous shoals, (Baxo 7

Nuevo and Saranilla,) and it was important to keep our reckoning correct by running; ; as it was, we did not
”get through the difficulty untrl 9 P. M.  This has been a favorable day for the operatron, and accordmgly at
~1.30 P. M. we gota cast which resulted in grvmg us bottom with 895 fathoms. ~ Time of runnmg 12 mrnutes,,
Lat 17° 54’ N., Long. 80° 25/ W.; temp. of air 84°; temp. of water 82°, Drift about 200 yards. A

At 5h. 15m. P. M. we got a second cast, which ‘was taken in Lat. 18° 06 N., Long 80° 3¢ W. We‘
found bottom with 680 fathoms line ; time of running 7m. 45s.; temp. air 83°; temp. water 810,

The line was waxed in both experiments. We never lose a: shot now in startmg the hne, and our ex-
pemence has taught us to overhaul the knots carefully, wlule waxmg the twme, s0.that it parts less frequently ‘
than- formerly. ~ Here are two points gamed dt leasts i ”

“ March 3d, 1851.-—The day has been passed in the vrcrmty of the Grand Cayman, where we hawe pro- \
cured a supply of turtle, &c. for the crew. At 5.30 P.-M., :when about 20 miles West of that Island, we made
-~ three unsuccessful experrments in soundrng The 1st shot ran ‘6 ‘minutes and parted’ wrth 660 fathoms out,

, The 2d shot ran 5 mmutes and parted wrth 585 fathoms out. The 3d shot ran 3% mmutes and parted wrth |
7J3'77 fathoras out, I can assign no cause for the repeated parting of the line, unless it be that it is of unequal
strength and we: have fallen upon-a we‘aker portion than‘vwe have had of late. The next experiment may‘

throw some light upon the subject. | : | . ‘
¢ March 45/;, 1851. —At 5P. M. gotbottom wrth 990 fathoms]me trme of runnmg 14 minutes 45 seconds,

Lat. 21° 25’ N., Long. 840 45 W.; temp. air 82°; temp. water 80°.’ "
] Mem —In overhauhng the lineto-day some parts were found whlch were very deﬁcrent in strength, bemg ’
easrly broken by a light strain wrth the hand It appeared as well ‘as any other portlon; and it is highly
probable that the results of yesterday are attributable to a similar cause. woss H ot

% March bth, 1851,—We: are now: running towards the banks off Cape Catoche; (Yucatan,) and are not far

‘from {hem. - The captain thought a cast here would be important, and . directed me to get one-at:9 A M. We
. 21
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found bottom with 445 fathoms line ; time of running 4 minutes 40 seconds ; temp. air 82°; temp. water 80° 3
Lat. 22° 05/ N., Long. 86° 22/ W._ ‘ 5 . ST |
- “March 15th, 1851 ——Havmg vmted Sisal, Campeche, and Laguna, since my last date, runmng over the

Campeche banks i in from 8 t0 10 fathoms, as we went from port to port. We sailed from the last named place

this mormng At 5.30 P. M. being several miles outside of the deepest soundings laid dovsn ‘upon our charts,
we got a cast which gave us bottom at 170 fathams; the shot ran one minute and twenty-elght seconds ; Lat.
19° 12’ N:, Long. 92° 56/ W. ; temp. air 82° temp. water 78°.. '

“ March 18th, 1851.—At 9 A. M. got bottom with 530 fathoms line; time of runnxng seven mmutes and
fifteen seconds ; Lat. 19° 30’ N., Long. 94° 30/ W. ; temp. air 81°; temp. water 76°. o

At 5 P. M. we got another cast, and found bottom’ with 967 fathoms line ; time of runmg eleven minutes .
-and thirty seconds; Lat. 19° 37" N., Long. 94° 49’ W.; temp. air 80° ; temp. water 78°. ~'We also lost two
éd&itional shots by. the parting of the line; one in the forenoon, and the other in the afternoon. In each case
we lost about a hundred fathoms of lme or more. \

, These two soundings are as exact, in my opinion, as any- that can be taken; the ship was perfectly stifl, .
and the line was nearly up and down. ' :
o« April 2d, 1851.—On the 17th March, we anchored at the Island of Sacrificios, near Vera Cruz, where
- we Iay until the 28th, when we sailed for Tampico; “the passage afforded no opportunity for sounding, as we
ran down qune near to the coast. Yesterday, the 1st April, we salled from Tampico for Havana; although '
~very desirous to run a line of soundmgs across the Gulf, the weather to- day has been too rough for the opera-
tion, blowmg fresh from E. N. E., and a heavy sea running.

“ April 3d, 1851.—At 9 A. M. got bottom with 490 fathoms lme, (waxed; ) time of running six mmutes
and five seconds ; Lat. 250 56/ N., Long. 95° 51/ W.; temp. air 80° ; temp. water 76°. ' |

At 5 P. M. made three unsuccessful attempts to'sound, the line parting, each time, at 385, 400, and 405
fathoms ; 5 the time of runnmg was 4 minutes, three minutes 40 seconds and b mmutes 45 seconds, respectively.
Owing to this dlscrepancy, 1 am forced to conclude that some mistake was made in marking the line. These
old quartermasters are very liable to- err, as you well know, though Peter Alverdron (our s1gna] quartermaster,)
repels such a supposition with disdain, and says the line didn’t run so fast the last time as it did the first!

s 'ﬂpn’li 1st, 1851.—At 9 A. M. got bottom with 725 fathoms, wazed line; time of runnmg e}even minutes ;

Lat. 26° 58' N., Long. 92° 58’ W.; temp. air 78°; temp. water 74°. o

How can we account for the great difference in the quantity of line that runs out in equal intervals
of time? ' '

For example, on the 16th ult we got 967 fathoms in thirty seconds more time only than we had to day
in getting 725 fathoms. Iam sure of the tlme, and pretty sure of the correctness of the line. Can the dens1ty
of thé water vary, and produce this result?

“ April bth, 1851.—Got bottom with 982 fathoms line, (waxed;) time of running, 13 minutes 50 seconds,
Lat. 26° 36’ N.; Long. 88° 56/ W.; temp. air 83°; temp. water 78° Drift about one-ﬁfth of a mile.
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v .ﬂprzl 6th, 1851. —Got bottom Wlth 810 fathoms waxed line;; “time of running, 9 minutes 50 seconds 3
Lat 26°43' N.; Long 85027’ W.; temp. air 819 temp. ‘water 78°. Drift about oné mile an hour.
) « April Tt 1851. —Got bottom with '700 fathoms waxed lme time of runmng, 8 minutes 1’7 seconds,
‘Lat. 25°23' 'N.; Long. 85°19' W.; temp air 82°; temp. water 78°. Drift about one mile an hour.
- We lost three shot, with about 200 fathoms line to each shot, by partmg o k
€ .dpml 8th, 1801 ——Got bottom with 916 fathoms waxed line ; time of runmntr 11 mmutes 20 seconds b
Lat. 24°39/ N.; Long. 85°12' W.; temp. air 84°; temp. water 79°. ~Calm. ;
L« ﬂpml 10¢th, 1851 —Got bottom with 600 fathoms waxed line ; time of running, 7 minutes 30 seconds,
" (up N. E. off N. by W., wind E. S. E., drift about a mxle an hour.) I give you the above data, so that you
-may estlmate what is due to the currents, in this position.
- Lat. 23°47 N, Long.~ 83°32' W.; temp. air 80°; temp. water 80°.”

» Lieutenant Taylor to Lieutenant Maury.
‘ APRIL 10’ri{‘, 1851,

«“My pear Sir: Ii 1mprove the opportumty of a steamer to send you my fourth report of our soundmg‘

| operatlons ; you will perceive that we have got a line across the Gulf of Mexu,o, and that in no portion of the

Gulf have we found quite 1000 fathoms. As we enter the Gulf of Florxda, the depth dummshes to 600 fathoms
You will recollect that we found only about 500 fathowms between Havana and the Great Bahama Bank. I am
just preparmg a small reel of sewing silk, which I intend to'have waxed, and marked (by knots,) to.one thou-
sand fathoms. 1 wish to try the’ expernnent of soundmg thh it; havmg a small Welght attached, to be deter-
mined by experience. We are now upon our last reel of twme, and I do not. thmk We have more than 7000 -

fathoms remaining; S0 unless you have a new supply for us at Pensacola, we must Stop the’ work: - You Wlll,

" never find another captam, I really beheve, who - will go into the thing so heartxly as Captam Platt does.”

From these results ‘we are entltled to infer, that this method of soundmg, if not corrected for the eﬁ'ect of
"under currents upon the lme, will make the ocean appear rather deeper than it really is. A cast is made; the
shot reaches the bottom ; and the twme during the descent is swept off in a bight by an under current, the
precise quautlty of line taken out by it, cannot be determined, and by the length of the lme so taken out, we .
‘are left in fault as to the true depth. T regard this method therefore, as an approxunahon But as a general
rule, the apprommatlon falls within comparatwely narrow hmlts, and usually on the same sxde, viz: in exoess,
50 as to make the ocean appear deeper, rarely shallower than it really is. These deep-sea soundmgs, therefore,’

may be regarded as a’ step in the work of measurmg the depth of the ocean, by assurmg uy- that ‘its depth
is not beyond a certain extent.
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Report of Deep-sea Soundings as far as the same have been received at this oﬁce, May T, 1851, .

- Date. o Lat:‘&“‘le L°n%1r‘“de Temp re. T1me. Fathoms.,, Drift, Up&Down Rate.
R © 7 oo mas | fuths. | fathoms. fathoms
December 6 38 38 | 6631 63 27 1625 ) _ 00 60.2"
¢ 9| 3334 6138 72 63 - a 1950 «800 30.9 -
« 11) 3005]| 5852 74 | 11 1000 Z| 00 90.9
s 11| 29 58| 58 48| 74 | 28 15600 | o 00 53.5
K 12 - : o 600 & | 00 85.7
e 12 | 5 | 550§ 00 110
N 12 22 "¢1000) | 00 - 454 |
N 12 . 2 30| - 300 | .00 120 '}
e 16 21 34| 63 24| 81 28 1600 w. 00 _1600*~ b7.1 |
T T 291 17 b4 | 67 28| 84 17 1200 w. 440 | 1113 70.6
January 4| 1820 69 49| 82 5 370 w. 00| 370*{ 74
KL 5| 1716 | 71 26 82 19 1275 w. 440 | 1203 67.1
« 13| 1912] 76 05| 82 18 1200 w. 00 | 1200 66.6
« C16 ] 2229 8435 80 5 420 00| 420% | 84
16| 2232 8432 80 8 720 00 720 90
.- 28| 2405 8205 80 6 470 w. 00 470* 8.3
. T 29| 2437 7948 | 79 6 30 - 50O w. 00| 500* | 76.9
| February 6| 19 57| 72 11 | 82 8 45 640 00 | - 640* 73.1
T 18 k15 40 | 7T 0T | 81 17 1300 w. | 220 | 1280 76.4
.k 191 11 07! 7913 82 7 600 . L B0 598 85.7
o« 28| 1764 | 8025 8 | 12 895 w. 100 | 885 74.5
| B 281 .16 06 | -80 34| 81 7 45 -680 w. 00 680 81N
" § Marech’ 3 19 20 | 81 50 6 - 660 00 | 110
-« 3| o« R 5 | B8 - 00 o117
Lo 3 ¢ “ 3 30 371 00 L1074
. 4| 2125 8445 80 | 14 45 990 00 990* 67.1
.« 5| 2205 8 22| 80 440 445 00 445 | 96.7
4« 16| 1930 9430 76 715 530 00| B530%| 731
Lok 161719 37 94 .49 | 48 11 30 967 ,00 967 84
April’ 3] 2556 | 95 51| 76 6 5| 490 w. 00 | - 490 80.5
) B 4| 2658 | 9258 |74 | 11 76w, | 00| 172*| 659
e 5| 236 856 | 78 | 13 50 982 w. .| 180 | 962 71.1 |
X 6| 2643 8 27| 18 9 50 810.w. 150 | ~ 795 82:6
AL 7] 2523 85 19.1 178 8 17 - 700 w. 100 693 84.3
e 8124301 8 12| 79 11 916 w. 00 ‘916 | 83.2
Lok 10| 2347 8332 | 8 | 1730 600 w. 90 593* 80
Taney’s sound’g|” 31 89 | 58 43| 73 | 90 5700 a | 00| 5700 | 63.3
1 Saratoga 28 21S| 29 17 69 3100 e. 00 | 3100 44.9 -

pon the line, and of the drift upon the ship, was such as to make the sea appear somewhat deeper than it
real]y is? ‘The. whole table authorizes the conclusion, that the rate of 74 fathoms per minute, for 5’——J anuary

4th—-1s too slow. Subsequent observations will probably throw more 11ght upon this pomt

a A 10 lb lead mstead of a 321b. shot and hne oiled.

c. Wexght 18 Ibs —-—three iron bars.
w. Lme waxed.
d. Wire used with 10 Ib. lead as weight.
e. Line of twine, three times size of Albany’s, laid up; weight 32 Ib. shot.

*Is the- supposition admissable that in these cases, the shot reached bottom, and that the effect of current
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To this account, I have appended Lieut. Walsh’s deep-sea sounding in the ““"I'aney,” with wire; and the
““ Saratoga’s” deep-sea sounding in the South Atlantic. She had 100,000 fathoms of sounding line on board,
of triple the size of that with which the “ Albany” was furnished. She, much to my regret, went all the way
from the United States to Rio, without getting a single cast. The * St. Mary’s” was supplted with twine like
that of the ¢ Albany;”” she went around Cape Horn, and reported from Rlo on her way, that she could do
nothing in the way of deep-sea sounding with such twine.

There is a general agreement in the Albany’s” soundings of December 6th and 16th and the second one
of the 11th. They were made with the line dry and unwaxed. And though it was thought at the time, that
sdundings were obtained, yet subsequent experiment satisfied both Capt. Platt and Lieut. Taylor, that the re-
sults were not to be relied on. I am also well satisfied that bottom was not reached.

Those soundings, each of about the same duration—27 or 28 minutes—give nearly the same depths and
the same rate. See the column Rate, for the rate in fathoms per minute, at which the shot descended. These
would seem to repudiate the soundings of December 9th, in which with a 10 pound lead for the weight, 325
fathoms more of line only ran out in one hour and three minutes, than ran out on the 6th, in 27 minutes.

At first these soundings suggested the inquiry ; did not the shot reach the bottom on all four of the occasions ;
and was it not the sweep of the current below, probably the cold current from the North, which the;)ry suggests
to be running counter to the Gulf Stream, which continued to take the line from the reel after the shot was landed?

The soundings of December 29th, January 15th, and February 18th, were made with waxed line. Time,

“depth and rate, all show considerable  agreement, notwithstanding there is not a perfect accordance as to cir-
cumstances. At the casts of 17 minutes, there was drift—more at the first than at the last.—At the 18 minute
sounding, there was no drift, still the rate of descent during the 18 minutés, is less per minute, than during
either of the two others’; which, as the rate is in a decreasing ratio, in consequence of the increased resistance
afforded by an increasing length of line, which the shot has to drag after it, shows reasonable conformity; ‘

It is worthy of note, that these three casts were made in that part of the ocean in which Lieut. Walsh
discdvéfed that remarkable under-current, which ran off with his barrega, and excited to such a pitch the
astonishment of the sailors. ’ o -

The strain of an under-current would be very great on a great length of line. Persons, who are not
familiar with the force which a current exerts upon the bight of a rope, as for instance, when the two ends are
made fast on opposite banks of a river, and the middle suffered to get into the current—may form some idea
of that force by callmg to mind the action of the wind upon the string of a kite. -

" If we imagine still water to be above and below a submarine current mtercepted in one of these sound-
ings, it will readxly be’ perceived, how, after the shot has passed through this current, and is still descending,
it will have to draw the line after it in the shape of a loop. In this case, the resistance afforded by the»ling '
would be greatly increased, and it would go out with Whatever rate the shot might have, plus twice the rate of
the current nearly,

- Again, when there is both an \ipper and an under-current, but in opposite directions, the shot instead of
22
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having to draw the line down as a curved or crooked line, would, if the two currents were equal, have to draw
it down as a'straight line, but along an inclined plane. In this case, the shot would sink slower, but the line
would run faster off the reel than it would were the shot gomg through still water, and drawmg the line off
normally. In this case, the effect of the two currents upon the descent of the shot and the rate of the line,
would be very nearly as though there were only a surface current, with the joint velocity of the hypothetical
upper and lower .currents. |

_1f we add to the effect of this supposed surface current, the drift of the vessel also, we shall be ready to
appreciate the effect of this motion upon the reel, and the rate at which the twine runs off from it. |

Now if we imagine the shot to have reached the bottom, then the effect would be what those who have
attempted these experiments have all witnessed, viz: a ‘continually paying out of line, and finally a break.

Imagme the effects of an under-current, running no faster even than half a mile an hour, but operating
upon the bight of a line some 3000 fathoms long. The leverage in such a case is immense ; it is that so well
known to sailors as ¢ sw1gg1ncr off;”” and the strain in such a case would be sufficient to part very sirong lines.

Hence the value of the check, derived from carefully timing the rate of descent through various depths at
every cast ;—and of all vessels using the same sized shot for weights, and twine of the same texture, manu-
facture and kind for the sounding line. ' ’ '

A faithful record of this sort from our men-of-war as they cruize in various parts of the world, will enable
us to determine with a degree of probability, to be not easily weakened, as to the relative velocity of the
under-currents in different seas, and in various parts of 'the same sea. \

Returning now to a little farther consideration of the table of soundings, p. 84, we perceive by runmng the
eye up and down the columns— Time,” ¢ Fathoms,” and ¢ Rate,”—that in those soundings with waxed
lines, (w,) of near 7 minutes éach, the rate of descent is 80, 86, 88 fathoms, respectively. The 80 fathoms
rate being in the Gul{f Stream, and being the only one exposed to so rapid a current.

The sea here is, therefore, probably not guite as deep as this sounding would represent it.

The April soundings dre from West to East, nearly across the Gulf of Mexico. They appear to be sufficiently ,
4accurateto authorize the opinion which has been already expressed, viz: thatthe basin of the Gulf in the deepest
parts is a little over one mile, (880 fathoms) in depth. The very deepest part has not yet been probably reached

The western half of the Caribbean basin is probably not so deep, but its eastern half may be deeper.

~Could we obtain with every sounding in these two basins, specimens of -the bottom, we might expect to
gain light from them and this plan of sounding together, which would enable us to comprehend much more
clearly than we now do the system’of aqueous circulation of these two basins ; we should discover where they
are silting up; and with the aid of the microscope, we should probably recognize in one place, deposits brought
from the grand South American, and in another, deposns brought from the great North American, system of river
basins. , _

The mariner might then hail the Geologist and say, ‘ come and see. Here the Amazon and the Orinoco

are secretly at work in the recesses of the sea; here, the turbulent Mississippi—and here, sub-marine currents, are
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busy in laying the foundatlons, on a grand scale, of sedimentary formatlons, which at the next chime of the geolo~

gical clock are to rise up from the ocean, to bewﬂder and amaze Greologzsts with the varlety, the extent, and the

richness of their organic remains : fossil palms and infusoria from the Amazon ; reptlles from the Ormoco ; birds

from the Rio Grande; plants and creepers from the Upper Missouri; pine, beach and ash, from the MiSsissippi;

—heaped up with wrecks of steamers and skeletons of man and beast, will all in the remote future be fo‘und i~ -
bedded together in the same deposit.” ' | ' &

The deep-sea soundings of the Albany are already casting ghmmers of light upon our 1nvest1gat10ns as to -
the currents of the Gulf of Mexico. The sounding of April the 7th, is significant in this connection. -

I had already traced the current that flows through the Yucatan Pass on its way to feed the Gulf Stream,
and remarked the sharp turn made by it in the middle of the Gulf near the place of this sounding. This remark-
able elevation in the bottom, would seem in this connection, to indicate that the Mississippi is pushing out its
silty barricades to keep back these salt water waves, and to protect its own forrﬁations from the violence of
this mighty cfment of the sea. A

To say the least, and to speculate no further than may be necessary to show how rich and mvmng is this
field, that T may tempt more laborers into it, I may be permitted to remark that no attempt to investigate the currents
of the sea, or to comprehend the system of aqueous circulation that is maintained in the ocean, can be crowned
with success, unless it include in it also the depth and shape of the oceanic basins. ,. -

A few ships in the different oceans, with such a corps of observers as the officers -of the Albany?” have

proven themselves to be, would in a short time enrich our knowledge in this respect, to a vast extent.

Deep-sea Soundings across the .dtlantic.

In the delays for proof reading, I have an opportumty of enriching the account of these researches into
the depths of the ocean, by commumcatmg the results of a line run nearly across the Atlantxc, by the United
States ship.  John Adams,” Captain Barron.

~Iam permltted by Commodore Warrington to copy Capt. Barron’s official report to him upon the subject,
and I throw myself upon the mdulgence of the Captain for taking the hberty of pubhshmg his very. mterestmg

private letter, touching his work.

-

Captain Barron to C’ommodore Warmngi‘on.

‘ -U. S, SHIP Jonn Apams, Maden‘a, May 29th, 1851
“Sir: I have the honor to report the following “* Deep-sea ‘Soundings,” viz:
May 3d—Lat. 33° 50’ N., Long. 52° 3¢/ W. Temp. air 64°; water 65°. Had a fair “up and down”
sound with (2600) twenty-six hundred - fathoms of line. Time of running out, 1 hour 23 minutes and 10
seconds. One 32 pound shot on the line. ' -

May 9th,—Lat. 32° 06" N., Long. 44° 47 W.;. 'I‘emp.‘ air 66°; water 68°. .Got bottom with (5,500)
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five thousarid five hundied fathoms of line out. Time of running out, 2 hours 44 minutes 28 seconds.  Drifé
of ship 3 miles. Lost two 32 pound shot, and 5, 500 fathoms of line. ‘
May 10¢h. —Lat. 31° 01/ N., Long. 44° 31" W. Temp. air 68°, water 68°. Got bottom with (2300)
twenty-three hundred fathoms of lire out. Time of running out, 1 hour 4 minutes 35 seconds.
May 17th.—Peak of Pico bearing N. 18° E., distant 24 miles. Found bottom with (6'70) six hundred
and seventy fathoms line. Time of running out, 12 minutes 4 seconds.
May 21st.—Lat. 35° 07 N., Long. 25° 43’ W. Temp. air 656°, water 64°. (1,040) one thousand
forty fathoms line—found bottom. Time of running out, 19 minutes 58 seconds. ' : ‘
We have made frequent other casts, but in consequence of the severe motion, and-large drift of the ship,

without any satisfactory results.””

Captain Barron to Lieut. Maury. -
 Joux Apawms, at sea, May 3d, 1851.

“My Dear Mavry—TYesterday for the first timé, Thad a fair chance at a deep-se‘a sounding, the results of
* which were in evérjf reépect satisfactory. Theline and reel are quite perfect, having met with no accident or im-
pediment whatever, for which success we are indebted to—after the makers of the line, (Plume & Co.,) and the
admirable reel-—the hints given us by the experience of Lleut Taylor in the ¢ Albany,” all of his precautions
having been adopted by us. Mr. I. Higgins, our master, is a young man of fine qualifications in his profes-
sion, and seems anxious to get at satisfactory results in these experiments. In Lat. 33° 55 N,, Long. 52°
34 W.; Temp. air 64°, water 65; we got a fair up and down sound of (2600) twenty-six hundred fathoms
of line—(2700) twenty-seven hundred fathoms out. Time of running out, 1 hour 23 minutes 10 seconds,
and bottom without a doubt. It was very nearly a calm, and after hauling in about 100 fathoms of line, it
“ grew up and down,” the line did not part till we had reeled 400 fathoms, losing 2,300 fathoms of line.
The quartermasters and " officers are of opinion, that if the ship had been perfectly steady, we might have
brought the shot up, but there being considerable swell on, when her stern Hfted and rolled to leeward, she
brought such a sudden strain on the line that it snapped. While the shot remained on the bottom, I could
draw it along with my naked hand, but so soon as it lifted, I could not move it with a glove on, the wexght
was so great, and the pain to my hand so severe. One of our quartermasters, as strong a man as we have
aboard, could not raise the shot an inch, at 2,000 fathoms depth. ‘ ‘

I made an effort to get you a-cast in the middle of the Gulf Stream, but it was blowing so strong a gale
that I found it quite impossible to do anything. In “luffing to” to take the third reef in our topsails, we ran
out a thousand fathoms, but finding her drift so much, and the motion so sudden and severe, that we snapped
the line. On the 28th April, in Lat. 34° 35 N., Long. 67° 41' W., we brought the ship to, and ran out three
thousand fathoms of line in one hour, without getting bottom. The line parted, after runmng all off the reel but

‘about forty fathoms. We have now 5,000 fathoms on the reel, and after getting a few hundred miles deeper into
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the Atlantic, I shall put on 7,000 fathoms, in order to go beyond the greatest depth ever yet attained. Our
apparatus is so complete, that I see nothing to prevent it. ’

May. 4th. —Sounded to- -day in a calm—line got foul of the rudder, when 2, 000 fathoms were out, and
pa-rted—put two shot on to the remaining 3,000 fathoms, which ran out rapld]y—no bottom—b5,000 fathoms
line lost to-day. - | |

May Tth. —-Weather t00 rough for soundmg trll to-day ‘From the first fan' sound, which was ¢“up and
down,”’ the officers have become very much interested. To-day we sounded, and got bottom with five thou-
sand and five hundred (5,5600) fathoms of line. Time of running out, 2 hours 44 minutes 28 seconds. Lat.
obs. 32° 06’ N., Long. 44° 47 W. Drift 3 miles. Temp. air 66°, water 68°. Used two 32 pound shot.
Lost 5,500 fathoms of line. 1Itis diﬁicult‘ for us to say what our up and down sound was. The other sound
that T have given you, was in almost a calm, and the sound was“‘up and" down,” and no mistake. After the
shot took the bottom to-day, the quartermaster held the line in his hand #hree minutes without any difficulty.
We all had a feel of it, and it was determined that no line would run off the reel, but that taken off by the
ship’s drift, and that she would take off by her drift the line as long as we would let it run; but of course
much slower when on the botfom ; this might not be the case, particularly when checked for three minutes,
with the weight of two 82 pound shot attached, and 5,000 fathoms of line out, if it was not on the bottom.

h. m . V
Cast at 9 22 32
2,000 fath. 10 02 20
¢ 3,000 10 30 18
4;000 1059 30
5,000 11 44 30
5,00 12 07 00

May 10th. — Breeze so light as to be almost a calm occasional ¢ catspaws”’ prevented our getting an up
‘and down sounid. Got bottom with 2,300 fathoms of line—Lat. 31° 01 N., Long. 44° 31' W. Air 68°;
water 68°. Time of Tunning out, 1 hour 4 minutes 35 seconds. ~Drift.—

When we commenced to haul in the last time, I hauled-in some four ‘or five fathoms with my naked hands ;
after getting in some forty or fifty fathoms, the line became as Stiff as a bar of iron, and it required-the yull
strength of a.very stout man to tu'rn the crani-of the teel-wof -coutse, ‘the line soon parted We lost 2,200
fathoms.

The last'sound which we attempted in 2 moderate top-gallant breeze, the‘'motion of the ship was 50 severe,
and the drift so considerable, that 1 found we might easily have lost ‘the whole '7,000 fathoms without a result.
This has determined me to husband the 10,000 fathoms of line now remaining for casts, when the px‘ospect for
something saﬁsfactory:is’morejpibmi‘sing. " E— V

May 17th.—Pesk of Pico N. 18° E., distant ‘24 miles. Sounded in 670 fathoms water ; lost the whole
quantity""of line out. \ :

23
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May 21st.—Lat. 35° 07’ N., Long. ' 25° 43’ W. - Temp. air 65°, water 64°. Found bottom with 1,040
fafhoms line. Time of running out, 19 mmutes 58 seconds. ' ‘ '

May 29th.—Madeira—arrived here day before yesterday—shall sail in one week for Porto Praya, where
we shall find Commodore or orders. Expect to return here in October.” I have 7,000 fathoms of good line
left, and shall give you some soundings along the Coast, and perhaps across to St. Helena.”  * B

The soundings of the ¢ John Adams” confirm the conjecture of Captain Platt of the ¢ Albany,” that he
did not get bottor on the 6th and 9th December, for not far from hlS _position on those days, Captain Barron,
with the experience of the ¢¢ Albany”’ to guxde hlm, reports a sounding of 3,000 fathoms—-18 ,000 feet without
bottom. ' ' a ’ B :

The great soundmg of 5,500 fathoms of May the 9th, corrected for drlft, glves 28,950 feet, as the greatest
depth at which the bottom of the ocean has ever been- reached. Lieut. Walsh in the ¢ Taney,” went deeper,
but he got no bottom.

This sounding of the ¢ John Adams,” carries internal evidence of its correctneds. The rate of descent
given for the depths of 2, 3, 4, and b thousand fathoms, isa decreasmg rate, and it conforms with the rate of
the other soundmgs generally. ; -

The average rate of descent for the first 2,000 fathoms of this soundmg was 50.4 fathoms a minute, -
whereas the rate of descent for the sounding (2,300) fathoms of May 10th, was only 32 fathoms per
minute. ‘ .

Hence, I infer that the shot—May 10th—had reached the bottom sooner than was expected, for this cast
was only 67 miles from that of 5,500 fathoms the day before, and the officers, doubtless, did not expect the
shot to reach the bottom so soon. The drift of the ship, probably, continued to take the line out after the shot
had reached the bottom, for that it was on the bottom, the great strain felt upon the line leaves no doubt.

My inference is, therefore, that the sea here is not 2,300 fathoms deep, while it is more than twice that
depth 60 miles further to the North, | ‘ | .

‘Here is a new feature brought out as to the depths of .the ocean, and one which we were not prepared to
anticipate ; at least T had always supposed that the bottom of the sea generally, was somewhat regular in
outline, passmg gradually from deep to sha]low, and from shallow to-deep; that the exceptions are such as we
find near the land being confined mostly to its immediate vicinity, and that the precipices to be found in the
depths of the ocean seldom exceeded a few hundred feet in descent.

But Judgmg from these two soundings of. May 9th and 10th, we perceive that we should not now be sur-
prised if this system of observations should shew that the shape of the earth’s crust at-the bottom of the sea is

quite as irregular in its outhnes,‘m‘. elevations and depressions; in its mountains and its valleys, as is the face of

. - \
* our continents.

Indeed after plotting the soundings of the ““John Adams,” and comparing them with' the Taney’s”
and the « Albany’ s,”” we find we have just enough to whet curiosity and create an eager lmpatlent des1re for

more. And I am happy to add, that Lieut. S. P. Lee, has been just ordered to the command of the U. S.
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" Brig “Dolphin,” for service specially relating to this subject, and other matters connected with my researches.
Lieutenant Lee is a highly aécomplished and intelligent officer. His being selected for this service, may be
considered as a mark of the hlgh estimate placed upon- his fitness for it, by the Navy Department. Much

interesting information may be antlcxpated from his cruise in the ¢Dolphin.”

| The Storm and Rain Chart. |

 Letter E of the series,—the Storm and Rain Chart,—was commenced for ' the Norﬁh Atlantic by Lieu-
tenant Wm. Rogers Taylor,‘U. S. N,, and in his absenc_e»at se;i in the ¢ Albany,” has been continued by
Lieutenéﬁt Wmn. H. Ball. - ' B

~ The object of these charts is to show the total number of observations that have been discussed for each
month, in every space of 5° square in'the ocean; and then to show for every square and month, the number of
days each in which there was a rain, a calm, a fog, thunder andylightning, or a storm and the quarter whence
it blew. . ' ‘

This series is not yet ready for the. press, though a vast amount of Jabor has been bestowed upon it as
well as upon the others. . -

The manner in which these observations are collected from the' quarry of Log- books,———brought together
and discussed, and the officers at work upon them, reminds one of the sculptor: any single stroke of the
chisel, however well directed, does but little towards developing the figure which in due time is to _étand out
from the rude mass upon which he is engaged; so with ,thes'e‘obs‘ervatiqns: any single one, however accurate,
is in itself worth but little. It is only by 'oft-rep'eated_f6bserv_ations multiplied and brought together in suffi-
cient numbers to express their own. meaning, that satisfactory and significant results can be obtained. Then,
like the piece of statuary to the repeated touch of the chisel, the charts speak for themselves, and éll at once
stand out before the compiler, eloquent with facts which the philosopher never dreamed were lurking so near.

Among the various phenomena presented in the course of these investigations, some have pointed to the ‘
moon and suggested the inquiry: Has the declination of the moon any influence upon the bands of trade
winds and calms, by moving the edges of their zones up and down the ocean, or by accumulating an excess
of atmosphere, first in one hemisphere, then in the other, according as the declination be North or.South.

The abstract logs will in the course of time afford observations: enough probably to enable me to answer
this question, for it is one of those questions to which a satisfactory reply, either in the affirmative or negative,
is equally desirable. - . _ ‘ | : |

- The investigation of th1s problem was assigned to Passed Midshipman Mathews. His researches related
entirely to the Atlantic. Before he had completed it, he was ordered away to sea; and I have not had force
since to continue them. But I am apprehensive that the true answer to the question will be so masked. by
the effects of other causes in moving these- trade Wmd bands up and down the ocean, that its purport will not

be perceived.
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Perhaps the Al')aciﬁc ot:eaﬁ, when there shall be observations enough made in it, will enable me to put this
, questxon to rest. : ‘
Plate III isa sample of the Storm and Rain Chart.
~ As in the other cases, so in this: the ocean is divided out mto districts: of 5° of Lat by 5° of Long. for
these investigations, and whatever phenomenon is reported as occurrmg in one part of a district, is assumed to
occur in all parts of that distriet. | -

Between each pair of meridians havmg a space of 5° between them, are 12 lines, for the twelve months,
always be'gmmng. with December, the first winter month; and horizontally between each pair of parallels for
each 5° there are 13 lines, eight of which are for gales from the eight semi-quadrants—one for the calms—one
for rain—one for thunder and lightning—one for fogs, and the other for the number of observations, called
days, which have been observed for each month and district. These last are expressed in figures, (See Plate
I11,) and the others accordmg to the method of “fives and tallies,” already explained for other charts.

Thrée observations make a day; so, in order to see how many days of observation have been discussed
for any month, it is necessary to divide by three the number which stands in the column for the month and
on the line marked “days ,

The obJect of this chart was to show the exceptions to what may generally be considered the prevailing
condltlon of the weather at sea, and'to determine from what quarter storms are most liable to occur for each

. foonith in every district. ‘

It'may be: that mariners ‘do ‘not always Tecord in their logs rain,fog, thunder ‘or Jightning. They'do
always mention gales and calms, and the quadrant whence the wind blows: It may, therefore, be proba
ble that both rains &nd lightning occur at 'sea more frequently than it would appear by the chart they do; if so,
T'have at present no means of knowing. But it may be presumed that mariners generally are not more apt to
neglect to mention rains, thunder and fogs, in one-part of the ocean than the other, and that therefore, the re-
lative frequency with which they occur may be supposed to be fairly indicated on the chart.”

But as the chart is a fair exponent according to the data from which it is constructed, as to the frequency of
the phenomena to which it relates, we are bound to give it as: ‘much faith and credit in one respect as in
another, and thérefore, to assume until we have reason to-suppose it otherwrlse, that the occurrence of rain, fogs
and hghtmng, is fairly represented in point of frequency.

The scores designate not -the times that it thunders or rams, or blows a gale, but simply the nuinber of
day's ‘on- which such pheromena ha\fe been reported to occur; as an example, a:gale may be accompampd with

_fog and rain, thunder and’lightni‘ng, in which case a score would be made in the appropriate places for each.

The districts represénted in Plate ITI by A, B and C, extend from 30° N. to 45° and from 55° W. to 60° W.
Those represented by D, E and-F, extend from the ‘equator to 15° N., hetween: the ‘meridians. of 25° and
30°.W. | |

' This plate also affords matter that is interesting to sailor philosophers.
Examining distgict F, it appéars that rains and calms, and N. W. gales abound from Dec. to May, inclu-
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'sive That hghtnmg is never seen, nor thunder heard there from Apr11 to. September 1nclus1ve ,—-that in Octo- ‘
ber there is an occasmnal gale from the eastward and that from June to September may be called a ramless

' season, durmg which per1od there i is rarely a calm and never a gale, nor a thunder cloud to. dlsturb -the air. " k’
This is because the equatonal calms and their tram of atmosphencal drsturbances have gone up, as shown ;

per trade wind charts, into district E. The ralny season m E is the dry one of F: It may be sald that E has k
two rainy seasons, one for about 24 months before August, the other for three months after. - -

- It appears from D that the rains commence before the calms and continue after them. That from Decem—
ber to March is a rainless perrod and that an electnc dlsplay from the clouds 1s a rare ocourrence at any tlme“ck
of the year in this distict. :
‘Now going to A, the first thmg that strikes us is the prevalence of fogs, the regulartty of precrpltatron,r,

" the almost total absence of gales in J une and July, the scanty rains in the former month and the abundance of
the materials from which these facts are drawn. - o Lo
Contrastmg this with B we find that July and August are the months which are most exempt from storm.

and rain, fogs and thunder; that . calms rarely occur in January, February, March and Apr11 July and August,
QOctober and November _ B , o
In district C, storm and rain seldom occur in Apnl May, June and July. But it is needless to repeat
what the chart tells so plamly at a glance. ‘ “

The September Gale qf 1850

My attentron was first called to the great September gale.of 1850 by Lreut B. J. Totten, U S N and
afterwards by Mr. W. C. Redfield of New York. . - :

As I afterwards receiwed a number of Log-books from ships that were in various: parts of the North At-r

“lantic dunng the gale, I have thought it would be a matter of some 1nterest to quote extracts from them.

At my request, Passed Midshipman Fillebrown has represented on Plate IV, the force and direction oﬂ
the wind, as reported by various shlps in different parts of the ocean about the time of the gale. The dlrectron
in which the wind hauled is represented by curved arrows, pomtmg to that direction. The tracks markedea,

‘ b, c, and so on, on the plate, are the tracks of the ships lettered in hlre manner in the f‘ollowmg extracts fromﬁd
the Liog-books. ~All. the tracks Were not prOJected in the chart, on’ account of appearance Wrth thts expla- ‘
natron, Plate IV and these extracts from the Log-books, are left to speak for themselves‘ o L

‘211
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Eatracts fromeog-bboltv:s.-

- (a.*) - Sir Edward Barry,-

New Margaret, of

- “THER. 9 A. M.

: o WINDS.
Latitud Longitud c . Variation :
+ Date.; !.i? l:ol:m?’ :tn xglggyf ’ (Kixo'gl;g:l Eour.) ’ O;se:vgéf Bar air. | Wuger. First Part.
.. 1850. O- 1 o
. September 4 |17 10 48 N.| 26 17 W. 29.60 E. N. E.
= . . ) ' to . '
29.40
" -to
R9.10
‘ ‘Tl\ios‘e, that are lettered, have their tracks projected on Plate IV. o
(b.) Ship Horatio,
1880, -~ .0 x ) ot ' .
‘September 4 12 14 .N.'| 45 25 W. 80 83 N. W.
5 13 40 48 00 80 834 ~ N.E.
6 | 1517 - 50 40 81 83 N. E.
7 17 05 53 35 83 83 N. E.
8 18 56 56 20 81 833 N. E.
.9 20 56. 59 15 81 . 83% ‘N. E.
10 | 2300 62 15 82 | 83 N. E.
11 25 15 64 25 82 833 N. E. -
12 26 45 65 55 82 84 N. by E.
13 27 07 66 25 82 834 E.
14 28 15 .67 10 82 ! 84 S. W
‘15 30 26 68 20 80 82 W.
16 32 04 69 32 8. W.-
17 33 24 69 10 76 79 N. E.
18 36 00 70 56 74 78 |S.W.,S.8.W.,8.
19 | 3622 71 12 74 7 | N.N.E.,N.
20 38 31 71 24 Gulf. . ® N.W.
(¢c.) Barque Mason Barney,
“September 4| 1992 N.| 533 W. None. 99.90 | 85 | 80 E.N.E.
: ) . 5 '20. 39 "1 5508 " None. 29.90 85 80 E.N. E,
6 21 32 56 15 South 10’ 29.95 84 81 - E. N. E.
7 22 33 57 31 None. 29.98 84 81 N. E. by E.
8.1 2325 58 30 None. 30.00 84 81 N.byE. -
9 | 2458 | a1 . None. 30.00 | 84 81 8. E.
10 26 30 61 30 None, 130,00 84 81 E. N. E,
T 11.) 2814 63 12  N.51°W. 16 m. h 30.08 85 - 80 E.
12 29 45 64 39 None. 29.98 85 79 . _E.
13 3115. 65 33 29,87 9 9 8. W.by W.
14 | 8150 66 00 '29.86 | 75 78 |Baffling westerly.
15 33 08 67 22 29.64 79 - 77 S. E.
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Squires, .Ma.é‘ter.' ‘

Livé}pool.f S

’Extmcts Srom ng—boblcs.

_ WINDS..

‘Middie Part,

Latter Part.

-

REMARKS,

E.N. E.

Particulars of a hurricane ered in September last, near the Cape de Verd Islands.

¢ The Sir Edward Barry, Squires, Master, and the New Margaret, of Liver) ool—San Antonio

bearing E. S. E., dist. about 60 miles—Sept. 4th, were both dismasted about 30 miles from
-*each other.” Thefollowing particulars are from the Master of the Sir Edward Barry.’* ¢ The
day commenced with fresh trades and unfavorable appearances—rough sea—Bar. 290 60'—
wind E. N. E, At 3 P. M. wind increasing—Bar. falling 29.40. At 5 P. M. Bar. still
falling—appearances more unfavorable—brought to under bare poles on .port tack—wind
blowing at the time with great violence—Bar. 20.10.  Before midnight the mizenmast was
broken off at the futtock band—mainmast do.—foremast sprung—topmast gone—no material
injury done to the hull—She was nearly new, A 1, and in first-rate order, when she left port—
Both bound for China—put into port for repairs.””—Lt. B. J. Toiten, U. 8. N., to Lt. Maury.

Jos, W. C’réc/cer, .Masteé'. ]
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Moderate breezes with heavy squalls and hard rain—Ends fair,
Light trades with fine weather—Smooth sea. .
Brisk trades with passing. clouds—Smooth sea, no rain.

Brisk trades—fine weather—passing squalls,

Brisk trades and fine weather—Saw gulf-weed.

Brisk breezes with a rough sea—Some rain.’

Strong trades with fine weather—Light squalls,

Brisk trades with fine weather—Light squalls.

Light and bafling airs—Calm.

‘| Light airs,

Moderate breezes—Hazy in N. 'W.—Thunder and lightning in N. W.

'Hard squalls from West—Ends with brisk breezes, and hazy.

Heavy squalls-——Ends brisk breezes—Swell from 8. W. :

Middl}; calm—Thunder and lightning. ‘ ‘ : -

‘Moderate breezes—heavy squalls,—Much thunder and lightning, remaining at each point of
the compass for three hours—Strong gale with heavy squalls—Thunder and lightning.—

. Strong gale—little sea—heavy squalls with rain. .

Strong and squally—thunder-and lightning—heavy rain,

Following day moderate from N,
‘W.to N. N. E. . ‘

F. B. Ldngston, Master. .

"N. E. by E,
E. N. E,
E. N. E.

.N.E. by E.
Variable,

Variable,

N €t

S.BE.
Baffling. - .

Baffling from W.
8. W,

ez
BT
'8
g

wpmZ
Sislzlc

'W. and yarxéble.

Baffling.

Throughout, light winds and fine weather, Symp. 29.00.

Throughout, light winds and fine weather, . Symp. 29.00.

Throughout, a light breeze and fine-weather, "Symp. 23.08. »

-Throughout, light winds and passing clouds. Symp. 29.12. ) .

Commences with moderate breezes and light passing clouds.—At 9 P. M., wind veered to S.
Wi%l dark and heavy clouds hanging to N. x\)IV.—with vivid lightning. Thunder to N. W.
—Ends clear. ’ . P : .

Throughout, moderate winds and clear weather. Symp. 29.10.

Moderate breezes and fine weather; Symp. 29.12. )

Moderate breezes and passing clouds., Symp. 20.12. o

Light winds and fine wéather, Symp. 20.18. ‘ . L e

Commences with clear weather. = At 2 A, M., squally appearances—Ends with light baflling

" airs and thick rain, ) . :

“Throughout, light bafiling' winds and cloudy with rain. . R

First part,'a light breeze and dark rainy weather—Midnight wind bafling—Ends with a fresh [,

" gale from 8. W. and violent squalls. ; :
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Exzxtracts from- Log-books. - ‘& (d.). Ship White Squall,
tatitude. | Loneitaa o ' N 'VB_ don 1. THER. 9 A, M. WINDS. -
atitude, . ongitude wrrents. riation .
. Date, at noon. ~at lgxgoon. ,‘ (Knots per hour.) - | . Obfef”ed: ' Bar Air Water, " First Part.
1850, o+ | o , X ‘ °

September g : o . 1« 'é

6 | 40 6 N.| 7050 W. 1T 1. 30.20 | 76 3 South.
7 39 41 6823 o ’ -t 30 4 & 8. 8. E..
8 _ No [obs. ' 29.50 75 2 S.8.E. -
9 39 24 1. . - [ 80.10 76 8 Southerly.
10| 3824 " _ ; 3015 | 8 B \
11 38 ' 62 57 ) : ) 30.20 78 § . ’
12 | 3653 58 1 ' . 30.20 | 77 g 8. W..
13 35 24 - 53 45 i o 30.20 78 -8 S5.8.W.
14 {33 50 50 30 - . 30.25 79 : ﬁ - South.
15 |32 59 47 . 1 .30.25 79
(e.) - Ship Fanchon,
September 4 13939 3N.[60 4 15W. 1. N. E 30 12 7 S. W
- 5 1391429 57 430 |- 1k N.E. : 30. 75 - 7 i S. W,
6 | 38 3746 5514 156 140 W. 1| .30. 73 75 ., W.by N.
7 |37 48 54 5342 5 - 12 14 : 302 - 73 - 76 " N.E. ﬁy N.
8 | 36 48 22 52 27 45 : - 13 30 303 74 75 N. E. by N.
9 (363821 51 40 15 . 3. -1 4 75 S. 8. E.
10 13538 45 | 46 35 45 ‘ 30. 74 75 S, W.by S,
11 13454 7 43 1330 |- 15 33 30. 74 3 . W.S. W,
12 |342192 |42 230 ' 30. 72, 74 N. W. by W.
- 13| 33 53 56 40 19 45 ‘ . . ‘ Lo 80, . 73 | T4 " Variable.
14 } 3323 32 39 515 | 16 55 30. 73, 74 S.W.
15 {3318 31 38 23 15 ' 20 04 30.1 79 76 8. W. by 8.
(f.) Packet Ship Independence,

. September: 4 | 3356 N.| 5625 W, 1 knot, E, 2 .. 30.20 80 76 North, light.

: 5 | 4048 - 56 48 ’ 2 '30.12 80 75 |W.N.W..light.
6 | 4100 58 15 Very little. 2 80.10 | 76 75 | North, very light.
ki 41 11 . 59 30 ' 12 30.25 R4 14 Calm. . -
8 | 40 52 63 40 : 1 30.05..| 712 74 South, fresh.

L - s . N . B " : .
9 | 4020 6400 : 1y [ 270 {69 | 69 |W.N.W.,gale.
10 39 34 64 45 30.12 69- 69 Calm. .
11 1 39 34 66 37 ) 1. 80.15 67 69 E. 8. E.,light. |
12 3351 | 6842 : 29.90 - 74 74 N. W., fresh.
13 39°26 69 36 - C o 29.90 60 63 N.W.moderate.
14-1 3925 - 70 25 ’ 1 29.90 64 65 Calm,
15 | 39 43 71 38 L 3 2.95 | 66 .| 65 |N,N.E.,light
16 Pagsed Sandly Hook at noon. _ East,
_ (g.) Royal Mail Steamship Asia,
_ September - 4 51 02 'N. | 32 50T15W.) 8.7399 W B miles.” | 85'W+ ~* |  29.50 61, | 59 8. by B,
o : 5 49 40 40 16 15+ 8.-33 E. 4'miles; : } - 86" . 29,40 60 . 61 - 8'S.E.
6 | 47 44 47 16 "East 19 4 milés,” | 35° ‘2970 | 55" |51 N.N.E.
77 1746.10 54 20 8.-29“W. 4 'miles,” [ 30" 30, - 85 .56 " North,
8 | 44-53 61 01 - 8.2 W.35m.| 22 29.90 62 .| 64 - West.
"9 | At0.45 p.m.[Sambro - bore|IN. N. E. 3 mile distant," 29.70. | 60 61 | | West.-:
10141 03 ° 68 3 8. 300 E. 5 miles.} 19 to 100 | 30. 57+ 55 © West, |
. 11| At'10.45 offjthe wharf, Jerjsey City." ) o 30. . ‘58 56 T8I W,
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B. Lockwood, Master.

Extracts from Log-books.

WINDS,. . :
: REMARKS.
Middle Part. . Latter part. -
1
S8.8.E. At 2 P. M, passed Sandy Hook—Moderate southerly winds.
Moderate weather. )
West. Strong heavy gules—Lost maintopmast.
Variable. Squally, rainy weather.
Rainy weather,
Rainy weather. }
8. wW. 8. W, Strong breeze through twenty-four hours. -
8. 8. W. S.8.W. Strong breeze through twenty-four hours.
South, - Moderate weather throughout.
Moderate weather throughout.

George Lunt; Jr., Master.

Moderate breezes; and pleasant—Saw gulf-weed.

Tine breezes, and pleasant—Saw gulf-weed. :
First part pleasant—Middle part squally, with thunder and lightning—~Ends pleasant.
Moderate breezes, and pleasant. .
Wind moderate—Gradually hauled to S. E.

Fine breezes and pleasant—An abundance of weed in sight.

Strong winds and pleasant—Saw gulf-weed. )

First part stormy—Mid. part moderate—Latter light—From 2 A. M. to 8 rain.
‘Winds light and variable—Heavy swell from N. : .

Light airs, and variable—Heavy swell from N.

Light airs, and pleasant—swell not so heavy. .

Light airs, and bafiling throughout—Plenty of weed in sight.

H., Knight, Master.

"N.N.E.
South, light.
» South,

W.N. W.
+ Calm,

S. W., fresh.
W.N. W.
N. W.
N. W,
N. E.

" E.S.E.

S. W., very light.
N. by E., light.
Calm.

South,

West, very heavy gale

S.W.
N. W.
. 8. E., light.
W. N. W, fresh.
N. W., very fresh.
N. W., light.
N. N. E. light.
N. E,, light.

Fine weather—Sea-weed in sight.

Light squalls.

Fine weather, :

Warm pleasant weather—Passed through several strong *‘tide rips.”’

From 4 P. M. to midnight almost a hurricane from W, 8. W, to W., with heavy rain at
times—Bar, 290 12'. . - . 5

Blew heavily till 4 P. M., when weather moderated—Forenoon fresh—Ends moderate.

Light breezes—Latter part fine weather. . ‘ )

Thick, fogey weather «l‘m‘in the night—Barometer at midnight 290 67",

Clear weather from 6 to midnight—Wind heavy from N, W.—Clear,

Fine weather. . : :

Very fine weather—Light breeze.

Very fine weather—Light breeze.

Fair weather—Light breeze from Eastward.

C. H. E. Judkins, Commander.

S.8 W, S. 8. W. Strong wind and cloudy, with high sea until 10 P. M., when wind fell light.
. _N.E, N.N. E. From 2 A. M. strong wind, with frequent showers, and high sea on. .
N. by E. North. Strong wind, and cloudy until noon—Passed an.ice-berg—P. M. moderate.
N.W. - W.N. W. Moderate breeze, with Kazy weather, ‘ o :
W.S. W. S.W. . Thick, foggy weather, with heavy gale and constast rain. . . :
N. W, N W, - Thick, foggy weather. . : i
W. 8. W. S. W.by W, Light wind and cloudy weather, ‘ g |
- 8.W. Light breeze, with fine clear weather. ’ K

25
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- Extracts from Log-books. o ‘ oo
- (h.) Barque Racehorse,

) , . THER. 9 A. M. WINDS.
Date. .. Latitude, Longitude, Currents. - Variation Bar. :
at nooun. at noon. (Knots per hour.) observed. - Air. ‘ Water. First Part.
1850. o o ! - ) : ' o o
September o 4 9 03 8. 33 % W, 78 77 S.E. by S.
. 5| 1217 35 92 - 8 | 76 S. E.
6 15 47 36 36 76 76 8. E. by E.
7 18 8 37 24 78 74 N. E.
8 20 56 a8 24 - 4 74 N.E. by N.
9 23 34 39 0 ‘ : 69 - 72 N.N. W,
10 25 36 41 22 ‘ ) 67 70 . S.8.E.
11 28 38 . 43 37 63 66 - " S L.
12 31 47 46 14 : ) 64 67 E.S E.
13 34 56 48 18 64 62 N.E: d
14 38 12 51 15 : 61 58 N.to N. N. W.
- 15 40 57 |53 53 . . 52 ) 62 N.by W.
(i.) Ship Frederick Deming,
September 4 31 23 N. 55 20 W, : 30.2 78 S 79 E.N.E
) 5 30 1 54 20 ) ‘ 30.2 3 79 I
6 30 26 53 40 30.2 T 79 E. by 8.
7 29 9 52 34 ~ 30.2 78 79 E, by 8.
8 28 18 51 18 ) 30.5 79 81 E.by N.
9 27 31 50 2 8. W..1 mile. 30.3 |19 . 80 E. by N.
10 | 2610 817 : S 80.2 | 79 | 81 E.by N.
11 26 47 47 33 ’ 30.2 79 81 E.S. E.
12 29 1 46 37 i 30.2 78 80 E. -,
13 25 48 46 8 ) 1 30.2 80 80 L.
14 26 23 45238 o o 30.2 ) 81 S. 8. E.
15 27 46- -] 44 24 : 30.2 84 81 S.E.
(1) United States Ship Relief,
September 6 o
: . 30.30 .
7 | 8954 N.| 7325 W. § 5 60} 75 75 | Calm. E.S.E.
29.60 )
8 30 32 72 40 329.19 g 70 67 |(E.N.E.toN.N.E.
29.68 ‘ . ’
9 | 3934 72 37 33?,?3; 7 68 | N’dand Wi4d.
10 | 39473 | 13 6 {3000t T | e Variable.
11 29.83 66. 71 Westward.
12
13
14 .
15
(m.) Barque Rover,
September 4| 2742 N. | 56 15 W. |- 17 804 East,
i 5 25 50 55 32 . 4 South,. ) 801 82 East,
6 25 26 55 8 . 803 82 S.E. ;8.
7 24 26 54 16 3 West by N. ' 81 80 E.t08.8.E.
8 24 37 53 42 1W. N.'W, ) 79 80 " Kast,
9 22 57 53 8 1 West, ’ 80 | 81 E.N.E.
10 | 2119 51 30 2 W. by N. 80 81 | E.by N.} N.
11 19 22 50 27 jdo, . -804 81} Ebl% N.
12| 182 | 4945 © 1 West, 814 81} | E.by N.t' N,
13 17 8 49 12 4 do. 82 81 ‘E. 8. E.
14 16 27 48 25 } do. 82 81 E.N. L.
15 15 09 46 30 ) 81 81 N. E. } N.
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f

W. 8. Babcock, Master.

‘Extracts from Log-books.

WINDS.

- - REMARKS.
Middle Part. * . Latter Part. :
S. E. S, E. First part light breezes and pleasant—latter, heavy squalls and thick ramy weather.
S. E. by E. S. E. by E. Moderate trades and pleasant weather, !
E. S. E. . E.N.E. Moderate trades and pleasnnt weather—latter part'wind light,
N. E. N. E. by N. Light breezes and very pleasant.
N. N. E. N. Light breezes and very pleasant—latter part breeze freshening.
W.S. W, 8. 8. W. to 8. 8. E. | First-part strong breezes and squally—8 P, M. wind hauled to westward—latter part fresh.
S. E. by S. S. E. Tresh gales with very lurge sea—latter part moderating, Bar, 30.2.
S, B, E. 8. E, Fresh breezes and fair weather—saw Cape Pigeons. .
E, N, E. Moderate winds and cloudy—DBar. 30.3. )
N.N.E N. Moderate winds—lutter part large swell from N, W,
N. N. © |. First part moderate winds and hazy—Bar, 6 P, M. 30.1—latter part freshening—Bar. 29.8.
N.N.W W. to W. 8. W, | First part strong breezes and hazy—Bar. 4 A. M. 23.35—latter part heavy gales.

E.
E. ty S.
‘.ny S.
E.N. E.
E. N.E.
E. N. E,

E,
E. N.E.
E. S, E.
E. S. E.

Wm. H. C/Lurciiill, Master.

E.
E 1]): S
E. by N.
E.
E.N. E.
S. E..
S E.
E. 8. E.

. Light unsteady breezes, with occasional rain squalls.

Moderate breezes and clear throughout.
Light winds, clear and pleasant.

Light airs, clear and pleasant.

Light winds, clear and pleasant.

Light nirs and clear—Iutter part light winds and clear.

First part moderate breezes and clear—latter part squally.

First part light and pleasant—Ilatter clear. B

Light winds and.clear in first and middle parts—Iatter part moderate and cloudy.
Light airs and clear weather. ‘
First part calms=—middle part squally with sharp lightning.
Light winds throughout—weatlier clear and pleasant.

S'd and E’d.
N. W. to N. E.

To N, by E.

N’d and E’d.
N,

Lieut. B. J. Tot\ten,kcommanding.

ES.E ENE
N'd and W,

Variable and calm.

N'd and E'd,

At meridian left the Navy Yard, Brooklyn, in tow of a steamer—At 5,30 discharged pilot—
At 5.40 Sundy Hook bore N. W. by ‘W, 8'—At 11 wind freshening,

Commences light airs and cloudy—At sunset threatening appearances—Barometer falling.

Commences strong winds—At midnight wind blowing a hurricane—To 5 A, M. wind con-
stantly increasing, with a rapid full of barometer—At 5 it commenced to rise, with a shift
of wind to N, W,

Pleasant—Sea falling rapidiy—Overcast.

Cloudy, with rain at intervals—At 10 made Navesink Light, bearing N. N. W
At 3 took steamer and stood up for New York. - o

Horatio Nelson, master.

E.S. E.
8. E.
E. N, E.
S. 8, E.
E. N. E,
‘E.N. E,
E.

E. N.E,
E.N. E,
E. 8. E.
N. E.
N. E. by N,

o
\<
B2

2-Z 252

Fgbl B
222

=1
%
|2

.

East.

North.

D

2
=
>4
2

| Fine Trade Winds.

Moderate gales and squally, with rain.

Light variable winds, and squally.

At 3 A. M. heavy gale, with lightning and rain.
Strong gales, and very strong current,

Strong gales, and very squally.

Pleasant gales, and squally, with rain,

Moderate weather,

Fresh, with heavy sea.
Fresh breezes, and squally, with lightning.
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Extracts from Log-books.

[

(n.) . Skip Hendrick Hudson,

Latitude Longitud s . Variati THER.9 A. M+ WINDS,
ngitude. N urrents, arliation.
Date. at noon. nt'xgxgoon. ’ (Knots per hour.) " observed. Bar. Air. | Water. First Part.
) 1850. o - o 7/ ) o o
September - 5 4950N. | 9 0W, { N.N. E. - 30.28 500 " 52 E.S. E
. 6 49 53 1380 - . . 30.20 52 52 8. K.
7 49 54 18 00 29.95 54 52 S.by E
8 49 42 22 54 29.70 57 56 S,
9 50 55 26 56 8. W, 29.28 54 53 W.by 8
10 50 10 27 13 29.40 55 53 W.N, W.
11 49 57 30 35 S. 4 29.10 56 55 S.8.w.
12 48 51 34 48 3 8. W, 29.25 55 60 N.N.E.
13 47 20 37 52 i 8. 29.70 58 55 N. by E.
14. | 46 41 40 45 29.76 54 56 S.8°wW,
15 46 46 42 12 -29.80 57 60 W.S.'wW.
(o.) Ship Baltimore;
. September 4 48 10 N. 32 50 W. 64 60 Variable.
5 | 4318 32.55 62 60 Calm,
6 | 47 40 36 20 64 62 S.E.
7 46 10 39 12 64 62 N.N.E:
8 43 58 41 30 62 63 N.
g 42 19 43 1 68 72 N. W,
10 4 0 43 31. 68 72 5. W,
11 44 42 43 0 68 72 w.
12 43 37 44 54 68 72 'N.,
13 44 31 46 57 68 68 S. E.
14 43 15 47 43 66 62 Calm,
15 43 45 49 7 62 60 W.S. W
(p.) Ship Yorkshire,
September 4 53 28 N. Weighed and stood| out.
5 53° 511 W, 2} E. 8. E.
6.1 5152 Waterford| light bearing N E. by 8.
7 50 51 12 1 . E. 8. E.
8 50 15D.R.| 18 47 S.
9 49 58 21 56 8.8 W.
10 | 4910 25 24 Calm.
11 | 4853 28 8 Calm,
12 48 32 42 S. W,
13 47 27 37 6 N.N.E,
14 46 31 38 24 Calm
15 | 46 4 39 57 Calm
(q.) Ship Malabar,
September 3-1 3621 N. | 265 W. 29.8 8 S.
P 4 36 58 27 55 29.7 8 W.N. W,
5 37 8 28 47 29.7 78 S.W.
6 38 38 29 50 29.8 78 W.S. W.
7 40 5 31 7 2.7 "1 15 W.8.W.
8 41 22 31 47 29.8 75 W. by S.
9 | 4110 33 ¢ 29.8 75 w.
10 40 10 34 7 29.9 72 W.N. W,
1 41 02 34 30 2.4 72 S.W,
12 40 58 34 25 29.6 75 W.
13 39 57 35 20 . 29.9 75 N. W,
14 41 54 36 45 29.9 75 Ww.
15 2 7 37 25 30 8 W.8.W. |
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g

S, Warner, Master.

- Extracts from Log-books.

WINDS.
. REMARKS. ¥

Middle Part. Latter Part, “

S. E. S. E. First part fresh breezes and' cloudy—latter part light breezes and cloudy.
S. E. by S. S. 8. E. First part fresh breezes—latter part strong breezes With showers of.rain.
S. 8. W. S. 8. K. First part fresh breezes and cloudy—ends with'strong.wind &nd:heayy rain.
S. W. by S. W.8. W, Commences with strong winds, and increasing fast—at meridian fresh breezes and clear.
W.N. W, N.N. W, First part fresh breezes and clear—middle part héavy \y{esterly' swell—latter part light baf-
. fling airs. ' N PSRN S :
W. by N. S.8.'W. First part light airs and and variable—latter part strong winds, thick and rainy.
8. S. E. ‘First part strong breeze and heavy sea—at meridian less wind and hauling,

N. by E. N. by E. Commences with light easterly breeze—latter part strong breezes and squally.
Calm. . S. 8. W, First part strong breeze—at 4 A. M. moderating fast—at noon fresh breeze and clear.
N. 'W. W.S. W. Commences with fresh breeze—thick and rainy—wind shifted to N. N, W.—ends with fresh

i breeze from S. W. . ‘ :
W.N. W, N. W. by-W. First part light breeze and variable—at 5 A. M. wind shifted from .8, W, to N., and back to
. S. S. W.—latter part light airs and thick foggy weather.
R. D. Conn, Master.
Variable, Variable Light breezes and variable winds.
S. E. S. E. Light airs and squally, with rain,
E. S. E. N. E. Light breezes and pleasant weather.
Variable. * Variable, " Moderate breezes and cloudy.
N, N. Fresh Lreezes and squally weather.
N.W - N.W." Moderate breezes and pleasant.
W.S. W, W.N. W. Heavy gales with heavy sea.
W, W. Heavy gales.
N.N. W, N.N. W. Fresh gales and squally weather.
N.N. W, N.N. W, Light breezes and squally.
S. E. 8. E. Calms and light hreezes, and variable,
W.S8. W W.S. 'W. Moderate breezes and variable,
Shearman, Master.
Pleasant weather.
Calm, Variable, First part, pleasant—Latter part, hazy.

E. by 8. "E.by 8. Light and li)leasant throughout.

S.E.. . S. 8. E. First part, light breezes—Latter part, brisk breezes—hazy.

S. by W. S.8. W, Strong breezes-~hazy and rain.

S.S. W. S. wW. Light breezes—First part, rainy - Latter part, pleasant.

N. E. N.N. W Pleasant throughouts !

S. W, S.'W. First part, pleasant—Latter part, brisk breezes and pleasant,

8. E. N. First part, moderate—Latter part, strong breezes and squally.
N.N.E , N.N.W Strong breezes and squally. i )

S. Calm Brisk breezes and pleasant.
N.'wW W.8. W Moderate and pleasant throughout.
8. Freeman, Master.

S. 8 W. N.N, W, Unsteady winds and squally —Ends light airs and clear.
W.S8. W. W.S.W. First part, light airs—Latter part, fresh breezes and squally.

S. W. W, Fresh gale sand rough sea—very squally—Latter part, clear.
W.S. W, W.8. W, Fresh breezes and squally.

S. W, - W.byS. Fresh breezes and squally—At midnight, Corvo Island 8. 8. W. 20", -

W, . " Moderate breezes and rain squalls. )

N.W. - N.W. Light breezes—bafiling and rain squalls.

N.W/ W.S. W, Variable winds and rain squalls.

W.S. W. W. - Very heavy gales and heavy sea.
W.N. W.- - N.W.- First part, heavy gales—Latter part, more moderate:

N.W. W.S. W, Gradually moderating—Latter part, light airs, :

S8.8.W. W. Moderate and foggy. :

- WL Calm. Moderate and pleasant.
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Extracts from Log-books.
(r.) Brig S. D. Horton,

Latitute, | Longitad Current Vanation THER. WINDS.
atitude, ongitude urrents. anat
Date. at'noou." , _ut foou. ’ (Knots per hour.) observed. Bgr. Air Water First Part
1850, SRR BN RN I o o
September 4 1..410 N | 20 0W, 78 8.
5.|.%393" | 2034 - - 75 S.
6 |.83 5 . 1911 78 S.
7 213 .1 19.27 * 78 8.
8 033 21 0 79 S.8. E.
9 159 8. 22 24 82 S.E. by S.
10 4 18, 23 57 82 S, E.by 8.
11 620 25 41 80 + SE,
12 8 29 2722 80 S. E.
13 10 19 29 10 80 S. E.
14 12 40 31 18 80 S. E.
15 14.55 33 2 80 S. E.
(s.) Royal Muil Steamship Nicgara,
September 4 |- 49 32 N. 3338 W. 29.19 - 58 61 N. W,
5 50 30 27 35 29.35 59 61 Variable.
6 50 51 22 18 29.50 60 61 Southenstwardly
7 5119 16 14 29,87 59 58 Southeastwardly
8 51 15 16 40 30.10 57 58 Southeastwardly
9 , ‘ ’ :
14 S. 8. E.
15 30.10 E.S. E.
(t.) Barque Panchita,
September 4 20 20 N. 813 W, E. S. E.
5 21 .53 39 10 E.N.E.
6 21 41 40 10 N.N.E.
7 26 10 41 27 N.N.E.
8 27 46 42 55 S. E.
9 28 33 43 13 E. S. E.
10 30 23 46 2 E. 8. E.
11 | 33 3 47 10 N.E. by N
12 34 31 50 50 . N.N.E.
13 35 29 54 21 N. E. 24 N. N. E.
Ship Elizabeth,
September 4 | 5455 3315 } N.W. 34 points. | 39.3) | 60 58" 8. E.
-5 53 23 33 14 3% 24 .4 60 58 S. E.
61 52 1 31 40 29.4 60 58 S.E. by 8.
5 §2 40 30 50 3 29.4 64 59 E. South.
8 | 5255~ 30 16 34 29.4 64 60 " S8.E.to
9 5-} 3 27 21 34 29.34 64 59 North.
10 53 21 2 0 L 2.3 63 59 W.S. W,
11 53 48 24 20 $ N. 34 29.3 64 58 Calm,
12 H5 31 20 40 $ N. 31 2.4 63 58 S.E.
13 | 565 17 20 i N 31 29.6t | 63 58 South.
14 | 57 46 13 47 - 929.74 63 58 South. *
- 15 57 45 10 5 29.9 62 57 South.
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Extracts from Log-books. .= = -~
A. O. Blackinston, Master. ‘ !
' WINDS. T B S
"REMARKS. SR
Middle Part. Latter Part. B
's. S. Moderate breezes, and pleasant. - e &
8. S. 1 Moderate breezes and pleasant.. . , s I,
8. 3. Moderate bréezes, and pleasant. L vy
S. S. Moderate breezes, and pleasant, i S
S.S. E. S.S.E. Fresh breezes, and squally—At 8 P, M crossed !he Lme.
S 'E: by S. S. E. by 8. Pleasant gales, and squally.
S. E.byS. S. E. by S. Pleasant gales, and squally—Last watch more moderate,
S. E. E. S.E. | Pleasant breezes, and fine weather, .
S. E. S. E. 4 Pleasant breezes, and fine weather.
S. 8. E. S. E. :| Fresh gules, and squally.
8. . 8. E. || Fresh gales, and squally~—~Heavy sea running.
-S. E. S. k. Fresh gales, and pleasant—l—leavy sea running,
_J. Stone, Master.
W. 8. W, South. Variable winds, and squally, wnh heavy rain throughout.
S. 8. E. South, Shrong breezes, with rain at intervals.
through twenty-four hours. Strong gales, and squally, and rain.
through twenty- four hours. First part, strong breezes—Middle and latter modemte
throuch twenty~lf0ur hours. ‘Strong breezes.
Vuuuble thnou«rho ut. - Moderate, and fine weather—At 6 P, M. anchored at. Liverpool.
E. S. E. Sailed from Liverpool—Wind moderate.
S E S. At noou light winds.
Peterson, Muster.
East S. E. by E. - Moderate—Sounded—39 fathoms, rocky bottom.
N. N.E. N. E. by E. Moderate and clear,
N. E. by E, N. E. by E. Strong breeze.
8.8. k. S. by {V SLronv breeze, and heavy.
‘E.S.E. Enast, Fy eﬁh and rain squalls. :
S. E. East. Snoncr breezes and drizzling rain.
S. E. East, Moderate and squally.
S. E. Eaust, Fresh and clear.
S. E. East, Fresh and clear,
S. E. East. Fresh breeze—Strong curr ent—ALt 31P.M. mude Island Lobos, bearing N. N, W dist. 4 miles. :

R. T. Hartshorn, Master.

ES. G,
S. E.
E. b N'

‘S, E.

.8.W.
Calm.
S.E. .
Sauth,

S.8. W

3 E va LnD NE.

8. E. South,
South by E.

Moderate and hazy—Light rain; sea from 8. 8, B,

Monderate—Light rain; swell from 8. 8. E.

Moderate, and’ light mm-—-ﬁ)Og weather,

Beginx light from east; nt 1 P. K/I violent squall from S.—~Middle moderate.
Moderate: light ram—-Cahn—B;ﬂim'T—nght from north. .

Begins light from north, veering to W. S, W, .
Lwht, and ends calm. -
Cualm—middle clear—ends from S. E,

Southeast and stead y—Pleasani—Many hirds.

Southeast from south—Pleasant—Many ¢shumotes.”’

Southeast from south-Plensant—At noon “Rockall” 8, 8. E. 12 miles.
Very pleasant-~Many whales and black fish.
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,E,a:tmlcts Jrom Log-books.

. U. S. Prigute Raritan,
L»t; . L 41 . : o . Vasiad THER. 9 A. M. WINDS.
tude. = . ia .
. Date. at no%n.’ | nft{lx%ot(‘;ln; 8 (Knogsr{)%r;tfwur.) ob?ﬁ'ﬁ'm?." Bar A, Water. First Part.
- 1850.° Yo s | o . o o
September 4 | .87 36N.. | 60 38 W . N.W.by N. 1.3 30.22 74 78 8.
' 5. 3710 5927 ° |S.E.}E.0.9knots.| 1116W. | 30.20 75 78 S.by W.
6 | 640" [5752  [S.E.byE.}E. 2k 80.27 | 15 78 N. W.
7| 3616 55 46 E.S.E. } E. 0.5 kts. 30.30 80 79 N.E
8 | 3551 5 9  |N.byE.} E.0.6kts. 30.27 77 79 Calm and E.
9 | 3548 51 50 N. E. 1.5 knots 30.20 75 78 8. W.
10 | 3520 47 37 N.N.E.1E.0.3kts 30.16 6 77 S. W.
11 | 35 3 44 51 v 30.15 75 78 W.S. W.
12 | 3450 43 23 E.S. E. } E 0.4 kis 30.13 73 71 N.
13 | 3446 40 24 N. E. } E. 0.8 kts. 30.17 79 71 N.W.
14 | 3440 37 43 N.N.W.3 W.0.3k 3023 76 71 S. W.
15 | 3421 35 36 30.24 76 6 N. W.
Barque Montauk,
" September 4 | 2316 N. | 8340 W.| S iﬁy E. § knot. 29.70 89 85 E.N. E.
5 | 92316 82 30 . § knot. 29.60 89 85 N. E.
6 | 2356 80 38 29.55 92 86 N.
7 | 2543 79 32 N. by E. 2} knots. 2.64 | 91 86 N. W.
8 | 2720 79 49 . 8 knots. 99.80 96 86 W.S5. W.
9 29 15 79 40 N. 3 knots. 29.70 96 86 N.E.
10 | 3142 79 00 N. N, E. 3 knots. 99,80 86 83 N. E
1 | 3230 76 20 E. by N. 2§ knots, - 29.75 78 84
12 33 6 74 17 : 29 .84 80 82 N. by E.
13 | 3349 75 15 8. § knot. 98.80 83 83 Calm, N.
14 | 3591 55 N. by E. 2 knots. 28,65 82 76 N.E.
15 | 36 43 74 47 8. 1 knot. 98.70 64 72 |E.N.E and E.
’ Ship Ashland,
September 4| 4240 49 33 29.83 60 62 W. N. W.
5 | 4156 51 2 . 99.90 60 64 . N.N. W,
6 | 4212 52 11 29.96 62 64 N.N. W.
7 | 44 44 - 53 52 30.09 62 68 N.to N. E.
8 | 4241 54 34 30.03 64 65 Baffling. -
9 | 4249 56 20 . 29.03 70 72 S. W.byS.
10 | 4319 56 18 99.75 62 60 N.W,.w N
11 | 42 56 56 54 99.75 62 62 N, W,
12 | 4321 58 0 39.38 62 60 South.
13 | 43 51 5 0 29.40 52 54 W.by S
14 | 43 45 59 6 29.56 56 53 West.
15 | 43 5 59 18 29.70 54 55 West
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“ W E Fe . - &

Eatracts from Log-books., : .~ <"
Ghas. Gauntt, Commander, from Norfolk, Va. R S
WINDS. : R
° - REMARKS.
Middle Part. Latter Part. ox oy g
Calm. S: W. and calm, Pleasant weather—first part light awrs—middle part calm—latter part light airs and calm.
S. by W, S. by W. During this day light winds—ends calm—wenther pleasant—large quantities of gulf-weed
. ) floating past. .
N. . N. First part calm and light winds—middle and latter part light breezes and pleasant—this day
. o vengs with passing clouds and squalls, . B
N. E. - Bafiling. Pirst part light breezes-and pleasant—middle part do.—latter part light winds and calms.
E. 8. E. S. ) First part calm and light airs—pleasant weather—middle part light breezes and pleasant—

latter, moderate breezes and passing clouds.

S.w. S. W Moderately fresh breezes and pleasant.
S. W. S. W Moderate breezes and pleasant—ends squally with rain—Bar. 30,13.
N.E. N.E First part light airs and’ c;loudy--middle part moderate breezes and pleasant—Ilatter, light
) breezes and squally with rain.
Calm & baffling. S.w. Clear pleasant weather—a heavy swell from N’d—light winds.
S. W, S. W, Moderate breezes and pleasant—a heavy swell from the N’d. .
W. N.W First part light breezes and cloudy, hazy weather—middle and latter part light breezes and |
' leasant. . ) .
Calm, Calm. Firsr;. part light breezes and passing clouds—middle part squally appearances with rain—latter

part cloudy.

N. E.  E.S8.E. Furst part fresh breezes and pleasant—middle, squally—mercury steady.
E. N, E. E. First part fresh breezes, midgle also—latter, moderate clear weather.

N.N. W. N. W. | First part fresh breezes—middle and latter moderate and light—I was abreast * Havana *’—
to Matanzas there was 2} knots current, but from there to the Double-headed Shot Keys,
there was little or none.

W.N. W, W.N. W, First part light airs—middle, gentle breeze—latter, very light. .

Calm. Calm. First part fresh breeze and squally with thunder and lightning.
E.N. E. N. E. Very light throughout.
E.S. E. N. First part gentle breezes—middle and latter part fresh and squally.
N. E. “N. bgf L. TFirst part fresh gales—middle light—latter fresh gales,
- N, N. E by N ‘Firs}tl part ﬁnd middle fresh gales—latter part very light—the mercury rising steadily during
‘ the 24 hours.
N. E. N. E., by N. First part light airs—middle fresh gales—latter part moderate. -
E.N. E. E. S. E. First part very light—middle and Iatter gentle breeze—went out of the Gulf Stream at 11 A.
‘ ) M., in the Gulf the water was 83° ; in green water (slightly tinged) 779 ; on soundings 71°.
N. E. by E.. N.E. { N. First part strong gales with rain—mercury falling—middle, also strong gales and cloudy-—
latter part clear, mercury fell till 4 A, M. to 28.60, when it rose to 28.70, and there stood.

N.N.W. | N.N.W. First part, strong breezes—Middle and last, moderate and fine,
N. W.by N. West. Throughout fine weather and light breezes.
N.N E, N.N.E. Throughout fine weather and light breezes.
North, ] N. E, Throughout fine, light and bafling wind—(Much gulf-weed.)
Calm, i 8. W, First part bafling—Ends light wind from 8. W, ~
- 8.8.W. | . NNW First part light—Middle and last, heavy gale and rain—(Much gulf-weed.)
N.W.byW. | N.W.byW. | Firstpart strong gale—Middle and last part moderate. :
Calm. i - South. - | First part light and bafling—Middle calm—Ends fine and mogerate. :
8. E.by E. | West, | First part light—Middle, rainy and fresh breezes—Ends foggy, and strong breeze.
 W.S. W, . WL.N.W. |- First part, hard gale—Middle, same—Ends moderate. :
w.esw. W.N.W. First part, strong breeze—Ends fine.
W.by N. ] Calm, First part and middle, light breezes and calm.
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e _ Eaztracts from Log-books.

e

Ship Bavaria, C. Anthony, Jr., Master,

£ 3 N . =

A

Latitad comsido. |~ Cusrent Varind \ THER. 9 A. M. . WINDS.
atitude O] ude Urr . ariatiol B
Date. atnoon. atn rgn:)on. ’ (Knots p::tfour.) obamedlf Ba?’. Air. Water. First Part.
1850. o o i o | o
September 4| 49 6 16 22 30.2 64 63 E.S. E.
5 | 4835 21 44 : 30.1 64 64 8. E.
6 | 4820 26 54 T 29.8 66 66 South.
71 48923 | 3024 S : 29.7 64 62 S. W. by W,
.8 | 4753 32 13 : 29.8 64 66 8. W.
9 | 4552 - | 3327 - 29.9 65 66 N. W,
10 | 45 44 36 ’ 29.7 70 69 N. W.
- 11| 46 48 36 40 29, 64 66 W.S. W,
12 | 4547 38 48 . 29.7 64 65 North.
13 | 4511 41 6 ~ 30. 63 60 N.N. £,
L14 | 4433 43 45 30. 66 67 South. .
15| 4535 44 59 . 30. 63 65 South.
" Royal Mail Steamship Europa, E. G. Lott, Master
Y , /4 pa, ’ ’
&
September 4 30.05 60 66 Calm.
5 | 43 5 N.| 6525W. : . 30.07 64 64 E N,
6 | 4435 623 | : 30.30 62 63 South.
7} 435 56 5 g 14 30.19 64 59 8. 8. W.
8 | 4718 50 7 i 29,92 56 50 West,
9 | 4836 43 25 V 3 29.65 62 66 Variable.
10 | 457 36 34 _ 29.36 62 61 -South.
11 | 50 54 29 31 34 29.30 63 60 (South S. W.)
ig 51 10 23 21 3% 29.63 62 62 S. 8. E.
4 51 6 17 49 3% 2088 | 62 60 S.S.E.
15 | 5113 12 6 -3 | 30.19 58 56 S.E.by 8.
: 60 58 E.by'S.
Pacleet Ship Isaac Hebb,
September 4| 482 32 20 ‘ 28.93 | 63 64 West.
5 | 4895 34 4 29.54 67 - 64 Calm,
6 | 47 57 34 57 o ' -99.50 63 65 Calm.
7 | 46 44 36 44 : © 99.50 62 63 North.
8 | 4510 39 40 ‘ 29.93 64 67 N.W.
9. | 4348 40 56 : . S 29.95 69 70 N.N.W.
10 | 44 48D.R| 4153 D.R. ; ’ 29.40 66 69 . 8.W.
11 | 44 48 41 22 . 29.50 62 69 N. W.
12 | 4322 42 4 29,90 63 69 N.N. W.
13 | 43 54 46 56 99,72 66, 70 Cslm.
14 | 4412 46 6 29,82 66 59 W.N.W.
15 | 4522 . 4750 - 29.90 56 49 West.
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Jrom Huavre de Grace to New York. k - e L S |

Extracts from Log-books.

WINDS,
Middle Part. Latter Part.
8. E. by S S. 8.
8. 8. E. South.
South. S. 8. 'W.
S. W, S.W.
West. N. W.
N. W, N.N.W.
Ww. 8. W.by W
W. ‘West.
N. N. E. N.N. E.
S. E, S. 8. E,
S. E, S.S.E,
W.N. W, S. W,
.

REMARKS.

Fresh winds and cloudy through the twenty four howrs.

Strong winds and cloudy weather throughout.

Strong winds and cloudy through twenty-four hours—Ends rainy.

First and middle parts fresh winds and rain—Latter part moderate and cloudy,
First part light winds—Middle and latter part fresh, with rain. .

First part fresh and rainy—Middle, fresh and cloudy—Latter, moderate and cloudy. E
First and middle parts moderate winds—Latter part, fresh winds. .
Strong gales throughout—Middle part rainy., - A

Fresh gales and squally, with rain, throughout. -

First part fresh gales—Middle and latter parts, moderate and cloudy.

First part fresh winds—Middle and latter parts, light winds.

Light winds all these twenty-four hours, and cloudy.

JSrom Boston to Halifax and Liverpool.

Calm,
N. W.
S. by E.
8. 8. E.

Calm.
South.

.8 W,

wo 9
nw o®n

nm
m-

Fas

=3

Variable.
E.S. E.
S. by E.
North.

Calm.
South.

Light breezes and cloudy—3. Dense fog—Midnight, thick and foggy.

Dense fog—Noon, light breezes and cloudy—Midnight, steady breezes and clear.

Light breezes and fine weather—~Noon, ditto—-Midnight, light airs and hazy.

Light airs and hazy—Noon, calm and cloudy—Midnight, dense fog.

Light varinble airs and dense fog—Noon, light airs and cloudy—Midnight, strong gales and
thick weather. '

‘Strong breezes and rain, heavy squalls—4, Fresh gales—Noon, ditto, with heavy rain—Mid-
night, steady breezes and hazy.

Moderate breezes and hazy—Noon, strong breezes and cloudy—Latter part, ditto. -

Moderate and fine~Noon, strong breezes and cloudy—Midnight strong gales and squally;
heavy rain and head sea. - 1

Strong gale and heavy squalls—Noon, ditto, weather—Midnight, ditto.

Strong breezes and head sea—Latter part, fresh breezes and fine. .

Fresh breezes and clear—9.30 passed Kennybeg light vessel—10.15 Tackar; 5.50 Holvhead; }

- 11.45 Rock light—Midnight, oft Gieorge’s pier head. :

Jrom Liverpool to New York.

W.N. W,
© Calm.
S. E.
West.
North.

. W.

=

223

N. W,
N. W,
N. W
8. E.
Calm.
West,

West,
East,
E.8. E.
N.W.

North.
W. N.

N. wW.
N.N. W,
N.N. W,

“W. N, W,

West.

T W.N.W.

First and middle part, strong breezes, with rain—Latter, light; a very heavy swell from N.W. |
First part, light winds—Middle calm—Latter part light—Ilast—Fine weather.
First part calm-—Middle and latter part light winds and rain squalls.

First part, light winds—Middle, rainy and squally—Latter part, strong breezes.

For the
last two days there has been a number of water-spouts in sight. .

" Strong breezes and fine weather.

A

First patt, strong breezes—Middle and latter parts, light and calm. Great quantity of gulf-’
weed in a fresh state.

Heavy gales from W. N. W, to N, W.—Sea very high.

Heavy gales and very high sea. .

First part, strong gales—Middle and last, light-~Much gulf-weed,

/| Middle-andl last parts, fine breezes—Misty and rainy—No sea-weed.

First part, strong breezes-—~Middle, calm-—Latter part, light, fine weather.
First and middle, light winds—Latter part, light and caim—No sea-weed.
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. Ezxtracts from L'og-boo_ks.
‘ Ship Roscius, A. Eldridge, Master,

Latitude. " | Tongimd o - Variati THER. 9 A. M. WINDS.
s 0D, 'y . ation
Date. ‘ at noon. I‘ut Soon. (Knotusn;.)eexnl' hour.) observed. Bar. Al Water. First Part.
T S I - ‘ ' o o
¥ September 4 | 3938 N. | 5610 W. 30.00 | 77 78 Calm.
5] 40 3 58 0 . - 80.00 78 79 W. by N,
"6 | 40 s 58 37 10 miles . E. A 30.00 | 77 76 .
7 | 4010 59 1 95 miles . | -30.02 | 79 72 E.S. E.
"8 | 4041 | 6147 50 miles E. . E. 29.9 77 79 8.
-9 | 4149 | 6220 20 miles E. | 938 | 6 | 65 Ww.
10 | 4136 | ese23 | : 30.00 | 62 68 | N.W.by W.
11 | 4131 63 49 " 15 miles E. 2.09 | 68 58 " Calm.
12 | 4142 65 21 , v 206 | 54 | 52 W.N. W.
13 | 4119 66 20 : 1 | e | s |51 W. by N.
' 14 | 052 | 6733 929.8 60 54 W.N.W.
ﬂ : 15 | 4052 68 16 298 | 6 | 5 |  Cam
Ship London, F. H. Hebard, Master,
September 4 | 48 3 98 25 D.R.|" ' 929.5 65 63 8. E.
5 | 47 58 30 49 29.4 64 63 8. 8. W,
6 | 4742 32 30 29.6 68 65 [S.W.toS.S. W.
7| 4129 3415 | 29.4 64 64 S. 8. W.
8| 46 7 37 3 : ' \ 29.5 64 64 N. W.
9 | 4431 38 40D.R. ' ' 299 | 6 69 N.W.
10 | 4536 40 0D.R. : 29.2 65 69 W. N. W.
11 | 4528 40 O0DR. ' 9.3 | 6 6 W.N. W.
12 | 4330 42 0 Obs. L o e 64 70 | N. W.
13 | 48 52 44 30 ' ‘ 29.6 6 73 N. W.
14 | 47 | 4518 R 29.8 69 64 | N.W.byW.
15 | 45 2 46 50 South { knot. 30.1 689 53 |W.S.W.poW,
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Jrom Liverpool to New York.

Eztraétsfrom Lo,g-’boolcs.

WINDS.

Middle Part.

’ Latter Part.

REMARKS.

Calm.
W.N. W.

N.N. E.
E. S. E.
S.

W.8. W.
N. W.by W.
S. E.

W.N. W.
W. by N.

2 2

f”{ﬂm
A B

W.N. W.

W.N. W.
W. by N.

Calm.
Calm.

N. W.by W.
8. W.

"Moderate breezes and pleasant——at 5.4 tacked to W. S. W,—at 1,30 tacked to N. N. W.—

o

Calm and pleasant last evening, saw a meteor going from S. W, to N. E.—latter part very
-light from N. W. ) . . A
Lig{:t airs veering 3 or 4 points, and pleasant—tacked as the wind veered—latter part light |-
reezes.
Light airs and pleasant throughout.
Very light airs.and very pleasant weather—ends the same, o :
Moderate breezes and squally—now double-reefed topsails—strong breezes and high sea—
we have steered N. W, and N. W. by W. all day, and still have made but very little lati-
tude—I have never found so much current this side of Cape EHatteras before, a good part
of the time the temperature of the water has been as high as .80° and" 81°—at meridian -
barometer falling very rapidly and a gale of wind coming quite suddenly—at & P. M. hove’
to under main topsail—wind S. W. blowing a perfect gale—Bar.'29.02~~midnight the |
' same—barometer inclined to rise. . e o ,
Commences with a gale from West, and squally with a very high sea~——middle part modera- |
ting—made sail—very high sea—now under double-reefed and whole courses—barometer
oing up, most too fast I fear—Ilatter part moderate, made all sail at 7—tacked to W. S.'W.
Lig%nt airs and pleasant—at 6 calm, and ends so. : .
Calm until 5 A. M., then light breezes and pleasant—middle part very light airs—Ilatter part
the same with fog. :

at 6 to S. W. by W.—latter part strong breezes—double-reefed topsails.

Strong breezes and cloudy —at 6 tacked to N. by W.—set single-reef and topgallant sails—
at 5 P. M. light airs, made all sail. o . . . .

Light airs—ship going about 2 knots—sometimes calm, last part calm.

Calm until 6 P. M., then very light airs from N. E.—calm most part of the.time—~latter part
light airs from N. E. ‘

Jrom London to New Yorlk.

4]

nnwm
wnn

. S. E.
N. W.
North.
N.W.

W.N. W,

W.N.W.
W.N. W.
S. E.

Calm,

Calm.

S. 8. W.
Calm.
South,
North.

N.N. W,
N.W.

West.

N.W.
N.W.
W.N. W.

S, wW.

N.W.

| Comes in light and cloudy—Middle part, stron

First part, fresh and cloudy weather—Middle part, strong gale, with rain.

Comes in squally—2 P. M. east—Middle part, light, variable, and cloudy—Latter calm.

Comes in calm—2 P. M. light breeze—Middle part, light squalls of rain and light winds—8
P. M. heavy rain squall—Ends fine, south.

Comes in light and variable—10 P. M. squally, N. W.—Middle part, moderate, cloudy—
6 A, M tacked to N. W.—Latter part, rain. .

Comes 1n light—2 to 6 P. M. squa]lx, and light rains from West to N. W.—8 P. M. wind

. fresh, north—Ends moderate, with heavy westerly swell all the twenty-four hours.

Moderate and cloudy, with westerly swell—Latter part saw much gulf-weed, and some flying-
fish—At meridian tacked north. i

gales and rain—Double-reefed, took in jib,
spanker, and mainsail—8 P. M. split fore and main topsails, blowing in gusts a hurricane
from west, and a tremendous sea—Iove to under bare poles—Ends clear over head, but
no horizon. .

Comes in violent gale~-Middle part, the same ; lying to, ship laboring much—8 A. M. set
the topsails and foresail —ends heavy gale and high sea, : '

Comes in heavy gale—Middle part more moderate—6 A. M. made all snil—~Ends moderate |
and cloudy, with heavy swell—Latter part, saw much gulf-weed and some flying fish. :

Comes in fresh—8 P. M. ealm—10 P, M. light air 8.E. and rainy—Middle part, fresh, S. E.
.and high seas; double reefed—8 A. M. moderate, with high sea—Made sa1l-—10 A. M. took
a shift of wind from N. W.—Saw gulf-weed and fish, v

Comes in cloudy and fresh--3 P. M. tacked to W.S. W.—Middle part calm—4 A. M.
light breezes, S. W.—Cloudy—Rain—10 A. M. clear, calm, and warm—Sea smooth—the
evening quite bright from 9 to 12 P. M.—Aurosani. . . 2

Comes in light—Middle part calm and cloudy—Ends light and variable—Saw right whales,
also spars and deals. .

28
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Extracts from Log-books.
, Steam Schooner Ohio, J. H. Browne, Master,

C ) THER. 9°A. M. WINDS.
Date: Latitude, Longitude, Currents. Variation Bar.
at noon. at noon. {Knots per bour.) observed. Air. Water. First Part.
1850. I o’ o o
September 4 20 4 N. none. : . . 29.82 83 81 Calm.
: 5 18 35 38 57T W. none. 29.86 |- 82 81 Caln:.
6 17 6 37 25 none. 29.88 83 81 “E. by N.
7 15 27 36 29 none, : 29.92 84 81 E. N. E,
8 13 40 34 39 none, 29.85 83 81 E. by N.
9 12 12 33 30 - none, i 29.78 83 81 E. N..E.
10 11 42 33 40 : : 29.82 83 81 Calm.
u {7 321 none. . [ 29.90 | 84 81 Calm.
12 10 29 32 20 none. ) 29,80 84 81 Variable,
13 .9 17 30 20 N.E. 1.0 29.86 82 81 S. W. by 8.
14 | 751 28 14 N.E.by E. 1.5 29,90 84 81 8. W. by 8.
15 . 631 | 2653 E.N.E. 9 29.90 8t 81 .|| W.S8 W.
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Srom New York to San Francisco.

Extracts from Log-books.

REMARKS.

. Middle Part. - Latter Part.
" 'S.8.E. E. S. E. Latter part light breezes and cloudy weather.
E. E. N.E. Calm during the first 6 hours—the remainder of the day strong breezes and good weather.
E. N. E, E.N.E. Fresh and cloudy throughout the day. ' '
E. by N, E. ll\)ly S. Stiff breezes with an occasional squall, attended with showers of rain.
E.N. E. E.N. E. Fresh breezes with passing clouds filled with wind.
E. N. E. Calm, Fresh gale to 6 P. M., then moderated gradually to a dead calm.

Calm, S.E. by 8 Calm for the rest of the day, with pleasant weather. The trades carried me up to the track
laid down in your directions, and then left me to enjoy the benefit of a dead calm. I
never had them further North than E. N. E., (except for 12 hours N. E.) I was close
hauled continually, and had to make several tacks.

Calm. Variable Calm for the most part—latter part variable airs. ) )

Calm, N.N.W Strong breezes during the latter part—meridian inclined to be squally—had no perceptible
current these ten days, although the chart represents one setting to the N. W.

S.wW. s W‘lg,y 8. Fresh gales—squally with rain throughout. . ' : :

S. W. S, W. Brisk breezes and passing clouds—jyesterday and to-day had a strong current, occasioned I
suppose, by the S. W, monsoon—was by the wind all day, but made a 8. E. by E. { E.
course,

S.wW. S. W, Fresh breezes with passing squall clouds.
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The Pilot Chart and New Routes.

Letter C of the series is a chart of the winds: ‘it shows the points of the compass from which the wind
‘blows in all parts of the ocean, and for every month in the year. The nilmbers of this series are called the
¢ Pilot Charts,” of which the North and South Atlanfic, in two sheets, each, and “Coast of Brazil within
the Trade Wind Region,” in one sheet, and the sixth sheet of the South Pacific, have been published. Several
other sheefé; both of the Pacific and Indian oceans, are in press. See Plate I, as an illustration of the manner
in which the figures for Plate V are obtained. ‘ | ' ’

‘Sheets of this"series are also in hand for the entire Pacific and Indian Oceaus.

The officers employed upon them from time to time have been Lieutenants Herndon, Dulany, H. N. Har-
rison, Ball and Forrest; Passed Midshipmen Davenport, Powell, De Koven, Wainwright, Balch, Roberts, De
Krafft, Woolley, Jackson, Murdaugh, Semmes, Johnson and Lewis, and Professor Benedict. '

The ¢ Brazil Pilot” is on a scale, to the square, of 2° of latitude by 1° of longitude‘, and extends from the
equator to 23° South. |

_ The rest of the series is on a scale of 5° to a square: that is, the ocean is divided off into districts of 5°
of latitude by 5° of longitude. The Pilot chart, therefore, consists of a.number of engraved squares without
regard to figure of the earth, with four inscribed concentric circles in each ; and in these circles are radii, drawn
so as to represent every alternate pbint of the compaés-card: thus; N.; N. N. E;; N. E.; E. N. E.; East;
_and so on around the compass. See Plate V.

After all the log-books within reach have been exammed and the observations collated for this letter of
the series as in Plate I, the results are collected for each district, arranged according to months, and entered
each set in its wind-rose, Plate V, as the circumscribed square with its concentric circles and points of the com-
pass is called. Thede entries are made in such a manner as to show at a glance the prevailing winds for
any month in any part of the ocean. Not only s0: the navigator sees at a glance how many days of observa-
tion have been discussed for each month in any district; and of these he sees the number of times calms have
been found, and the number of times the winds have been reported as coming from each of the sixteen points
of the compass. |

Thus in the wind-rose for-the district between 5° and 10° N., 15° and 20° West, and marked A, Plate V;f
he would observe that in August 705 observations as to the course of the wind had been made here, and 13

as to the calms; <. e., out of "_;.i days, or parts of days, passed by ships in this district during the month of
August of various years, the prevailing condition of the weather for periods of eight hours duration, was found
to be calm thirteen times ;‘ and the winds were observed to blow from E. 4 times ;* E. S. E., 17 '; S. E., b3
S.S.E., 165; S., 280; S. 8. W., 171; S. W., 23; W. S. W., 26; W.,8; W.N. W., 2; N. W.,1; N. N.
-W.,2; N.N.E,, 1; and the other points 0.

The object has been to get for these charts at least one hundred observations for each month in every

© *Taking *time” to mean a period of eight hours, or three ¢ times” to make a day.
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: L‘square ‘of the ocean; this would require for the three great oceans 1,669,200 observations upon the direction
of the winds alone. ‘ ‘ ) . ‘

" In some of the Wind—roses, or districts of 5° square, we have obtained more than a thousand observations
for a single month ; whereas, in neighboring districts and for other months, we are left without a single obser-
vation-—so limited and marked are the commercial paths over the ocean, according to the seasons.

In the South Atlantic, between the rotte to and fro around Cape Horn;\ and the Toute to and fro
around the Cape of Good Hope, there is a part of the ocean of immense extent, that is seldom traversed by
any vessel, 'The pilot charts, therefore, are silent with regard to the winds there. : .

. As the wind is found to blow in any part of any given district or division of 5° square, so it is assumed
to blow in all other parts of that district. o ‘ ‘

The pilot charts, therefore, give us the number of times that the wind, in any part of the ocean, is found
in a given number of times to come from each point of the compass} and consequently, by studying the pilot
chart, we see the ratio between the number of winds from any one:point, and the number of winds from all the
other pomts of the compass. |

With such data it is practicable to calculate, according to the doctrine of chances, the track which WrH '
give the shortest average passage under canvass from port to port for any month.

This I have done for the routes generally, between Europe and America; and from the ports of the United
States, as far South as the parallel of Rio de Janeiro. ,

In order to select the best average track, from one place to another, as from the ports of the United States
to Rio, or to those of Europe, the pilot charts are discussed in the following manner :

Blank charts on a scale of 5° to an inch at the equator, Mercator’s projection, are constructed and l’itho‘»
graphed for the whole ocean, twelve times over, so as to have one complete set for each month.

In every space of 5° square, a sort of compass-card is drawn as in Plate VI.

In the centre of this card are written two numbers—the upper nurrrber shows the times; counting 8 Kours

‘as “a time”—the winds have been observed in that square for the given month, which in this case is July;
(see A—Plate ifI ;) and the lower number shows the per cent. of ¢ the times?’’ in which calms, according'to the
number of observations made, and the principles of averages, ought to prevail for as much as 8 hours at a
time. Thus, in said square A there have been: discussed for the pilot charts, in the month of July, 433 obser--
vations, and of these 8, or 2 per cent., representedcalms as the prevailing condition' of the atmosphere for' thatt
month and part of the ocean. ' '

These two quantities are thus stated in order to enable me as well as those who take the charts for their
gmde, to form some estimate as to the degree of conﬁdence due, or-as to the weight to be attached to, the
courses recommended and the routes proposed

Thus more weight is attached to a course that should’ be recommended through square A, then o oné
through square B ; because, in A, average results are derived from 433 observations;; whereas in B; they d‘ebendi

upon only 21; and calms, it appears, prevail there 11.1 per cent. of the time, which is probably.out.of proportion.
29



4 THE WIND AND CURRENT CHAETS.

The object, however, is to show the proportion aecording to the ratio of per centage, of the v;inds from»
each point of the compass; and the per centage by which, according to that showing, a vessel i attempting to
sail 100 miles, or any other distance through that square on any given course, would in the average Lave to
increase that distance on account of the average amount of adverse winds.

Thus suppose a vessel should wish to sail West through square B'in July:—an inspection of the plate will
show, supposing the 21 observations give a fair average as to the winds in that square for that month, that
16.5 per cent. of the winds there, are from the West; that 11 per cent. are from W. S. W.; 3.5 from W. N.
W. ; 16.5 from S. W.; and 5.5 from N. W.; all these winds are adverse for a West course, and conse-
q,uently; fhey would compel her to turn off from a West eourse so as to increase the distance required, 37.4
per cent. }

In truth, it appears from those 21 observations, that 49.5 per cent. of all the winds that blow here in
July, are between W. and S. S. W, inclusive; that it is ealm 11.1 p'ér cent. of the time; and that conse-
quently, it is an unfavorable part of the ocean for a vessel to pass through, that wants to get from Europe to

, tile Uﬁited States, 4. e., that wants to get to the southward and westward ; it moreover appears that a vessel
would have no difficulty except on aceount of the calms, in getting to the eastward through this same

region. I

Again, take square C, which is between two lower parallels, aﬁd in which we have the experience of 41 ves-
sels to guide us:—a vessel to make a W. S. W. course through this square, in July, would have to contend against
63.7 per cent. of winds-directly ahead, with the; chances of having to increase her distance 93.7 per cent. Here
we'ag‘ain see the prevalence of head winds for vessels bound to the United States, and perceive that it'is a bad
part of the ocean for a vessel so bound to be in, though there are no calms.

Itis thus that the chart for July, for the whole ocean, is filled up from the Pilot Chart, with the per
cent. of calms and head winds for each month. This is an operation which involves an immense amount of

- labor. , :

This being done, the next step in the process, is to find out the best course for a vessel bound in any
o,tlier direction, to proceed in any given month. _

To do this, it is necessary to find out that track, which, with the average per centum of increased dis~
tance on account of head winds, and the increase on account of detour, shall give thé shortest distance from
port.to port—ifor when that is found, itis called the shortest average route. This route when thus found, is the:
route which vessels are recommended in the Sailing Directions to take for the several months, to and from Europe,
to the equator, &c. ‘

.~ Thus is a tedious operation; for a satisfactory solution of this problem is not to be attained, without many
trials. For instance, after crossing the meridian of 256° W., bound from Liverpool to New York, it is compara-.
tively easy, in July, as a mere inspection of plate VI shows, to make westing between the parallels of 40°and 45°.
But the head winds, and the detour they cause a vessel to make, when she comes to try it, may involve such an’

increase of distance as to make it better to take the chances by some other route; so that it is not the:
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difficulty of getting through one square alone that has to be considered at a time, but the difficulties of lgettir’xg
through all united. |
It may turn out, after this tentative process has been repeated again and again, that when we come to
examine and compare such results, we may find two routes widely differing, yet each requiring nearly the same
distance to be accomplished. In that case, each track is traced from port to port; the per centage of head
winds and detour got at carefully for each square through whicki it passes, and then in the Sailing Directions the
preference is given to that track which is least liable to calms, to adverse c'urrerits, and to other collateral draw- .
backs, perplexities, and delays; and which has in its favor the shortest distance, and the greatest number of -
chances for fair winds. ,

The centre figures in each sqﬁat‘e, plate VI, stand as before remarked, for the whole number of obsetvations
and the per centum of calms.  The next figures which are arranged along the inner circle, are the per centum
of head winds for the courses on whic}: they stand, and the outer circle of figures express the number of miles
that adverée winds will compel a vessel to turn out of the way, if she attempt to sail 100 miles direct on the
course on which these figures stand. |

“Thus it will be perceived, that no navigator can reasonably expect that the new routes which I recom-
mend, are to give the shoft passages always, and in every individual case. They give the shortest passages on
the average, and thus offer the best chanées fof aishort passage at all times-—that’s all. Those chances as the
charls shew may, and sometimes will, turn up adversely. - Thﬁs, a vessel trading to Europe, may be told in the

- Sailing Directions, that her best route in July passes through square D, and that her course ‘through it, is East.
Once in a hundred times, however—and just once in a hundred on the a#erage——the pilot chart to which she
is referred for a guide, tells her the wind in that square comes from the East; and she may find it, when she
gets there, directly in her teeth:—she may Be the unfortunate hundredth vessel; we cannot tell. All that I pre- -
tend to tell the navigator in such cases is’Where he will find the greatest number of chances in his favor, and
what is the best route for him to pursue. In like manner, he may be recommended, not to attempt to stand W.
S. W. through C, for then the chances are 54 in a hundred that he will have the wind directly in his teeth;
still a vessel may pass through this square 7 times, and each time find, as the chart shews it is possible,
though hardly probable she may find, the wind cach time exactly in the opposite direction.

With this full explanation as to the procesé by which the new routes here recommended are discussed
and discovered, the intelligent nav1gator who adopts them; will perceive that these discoveries and these routes
are no matter of opinion with me; but that they are the results of the experience of all combined, whose
observations have been used in the construction of the charts.

~In the European voyages I have found not much room for improvement as to routes, except to those
shipmasters who are. just entering that trade; to them, these charts give all the information as ta winds, cur-
rents, and routes that is possessed. by the oldest and most experienced ¢ Packet Captams ' »

When navigators generally shall ‘agree to follow these new routes, the average sailing passage between

“Europe and America will, it is believed, from what has already been done, be cons1derably\shorten,ed.’
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But the new routes which these charts have suggested to the equator, and which lead th(roﬁgh parts of the
ocean in which the winds and currents were not 'so well understood as they are along the tracks to' Europe,
have been atténde\d with more decided advantage, and the most signal success. Practlcally, they have
brought the markets of India and the southern hemisphere many days nearer to our doors.

"The route of all vessels bound into the southern hemlsphere, whether their destination be the markets of
South America, of the Pacific or Indian ocean, is the same as far as the equator: and these charts have actually
shortened the average passage hence to the equator, from two days to two weeks, or more, according to the

_season of the year; this is shown by the results of actual trial. More than a hundred passages have been made
by these charts, and according to the routes prescribed. The average length of passage by the old route from the
ports of the United States to the line, is forty-one days. The average passage by the new routes has been so
far, for January, 31 days; for February, 25; for March, 27%; April, 284; May, 34; June, 33; July, 40;
{(by the old route in this month the passage is 48 days,) for August, 41 ; for September, 39 ; for October, 37;
November, 32, and December, 34, against 384 by the old route for December. o
‘ As1 write, I receive the abstract logs of the U. 8. 8. ¢ Saratoga,” (Captain Walker,) and of the merchant
barque ¢ Dragon,” (Captain Andrew.)

They sailed at the same time, both in'the month of September Iast ,(1850;) the « Saratoga” took the old route;
went as far as 19° of west longitude ; and crossed the equator the forty-second day out. The ¢ Dragon’’ took
the new route ; crossed the equator the thirty-fourth day; and had passed the parallel of Rio de Janerio in 23°
8., before the ¢ Saratoga’ had reached the line; thus making a gain of 1500 miies upon her competitor, with
a saving that far of ten days or two weeks on the passage. v

Thus the importance of the undertaking to collect and embody the experience of every navigator as to
the winds and currents of the sea, and so to present the results of all this information, that each may have the
benefit of the experience of all, is brought home to our merchants ; they reap benefits from it daily. Encourage-
ment is therefore given for the vigorous prosecution of the work.

Upwards of 20,000 sheet° of these charts have been distributed, and the demands for them are dally

increasing.

The Thermal Chart.

' LetterD of the series, designates the thermal charts; they show the temperature of the surface water of the
ocean, wherever and whenever it has been observed. These temperatures are characterized by colors and symbols
in such a manner that by a mere inspection of the charts, the temperatures for any one month may be recognized
and distinguished from the rest. The scale is Fahrenheit; and thé temperatures are puytbdéwn just as they are
gix}en in each Log-book, without any attempt'to correct for ’error of thermometer. The thermal chart of the
North Atlantic, compiled by Lieutenant Gantt, in eight large sheets, is in press. That of the South Atlantlc

is in process of construction by Lieutenant Gardner, and is nearly ready for the press.
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The isothermal lines for 80°, 70° and so on, for .every 10° of orean temperature, have bgen drawn forveac:,h
month upon these charts by Professor Flye. ‘ '
They afford to the nav1gator and the philosopher, much valuable and mterestmg information’ touching the
- circulation of the oceanic waters, including the phenomena of cold and warm currents ; they also cast light upon
 the subject of the hyetographic and climatic peculiarities of various regions of the earth ; they show that the profile
of the coast line of inter-tropical America gives expressmn to the mild chmate of Southern Europe ; they increase to
a marked extent our stock of knowledge concerning the Gulf Stream—that great phenomena of the ocean ,——for
they show that the warm waters of this stream as it pursues its course to Europe, have a- v1bratory motion, so
to speak, across its course, like a pendulum slowly propelled by heat on one side, and repelled by cold on the ‘
other: It vibrates to and fro with the season, preserving in the mean time a peculiar system of convolutions
that calls to mind the graceful wavings of a I;ennon as it ﬂoatsgen‘tly to the breeze. - Indeed if we imagine
the head of the Gulf Stream to be hemmed_in by the land in the Straits of Bemini, and to be stationary there,
‘and then liken the tail of the stream itself to an immense pennon floating gently in a current :—such a motion
as such a streamer may be imagined to have; very much such a motion do | these charts show the tail of thé {
Gulf Stream to have. ’ ‘

These charts were prepared for the press in four sets,-—each set shewing the temperatures for one season ;—
but they are to be Pubhshed with the temperatures of all four seasons on the same sheet. I have, therefore, not
had an opportuﬁit;' to study them except in sets for one season at a time,—therefore I cannot give as complete
an account of all the facts which they develope, as I shall be able to do when they appear. with the observations
for each month grouped and presented side by side with the observations for all the other months. -

In 1844 I read before the National Institute, a paper “on the Gulf Stream and currents of the sea.” Up
to that time but litt'levwas known of this “river in the ocean,” except.that it exists and conveys an immense
vbody of warm water from the Gulf of Mexico through the Straits of Florida into the Atlantic Ocean, thence
along the coast of the United States towards the shores of Europe by the way of the Grand Banks. Beyond

this* little or nothing was known with regard to it. But since the appearance of that paper, attention has been

* < Upon a correct knowledge of the force and set of currents in the ocean, often depends not only the safety of vessel and cargo, but
the lives of all on hoard ; and, owing to the want of this- knowledge, hundreds of vessels, thousands of persons, and mllhons of property
are annually cast away or lost at sea. :

~ <1 do not intend to occupy the time of members with a l‘ecapltnlatlon here of what we do know with regard to ocean currents ; that
indeed might soon be told ; for we know little or nothing of them, except that they are to be met with here and there at sea; many of
_them sometimes going one way and sometimes another ; and that the waters of some of them are-colder and of others warmer than the-
seas in which théy are found. That we should have a better know]edg-e of. them, and ‘of the laws which govern them is not only an
important matter to those who follow the sea, or make ventures abroad, but it is also a matier of exceeding interest to all those wlhose
enlarged philanthropy, or ennobling sentiments prompt in-them a desire to diffuse knowledge among their fellows, or in any manner to
benefit the human race. The mere fact that this meeting is held at all, is eviderice ample and complete that it is composed altogether of
" such, I therefore submit it as a question for the consideration of- this meeting, whether it be not cgmpetent for the National Institute to
devise and set on foot a plan for multiplying observations and extending our information upon thése interesting phenomena. A subject
of vast importance in the business of commerce and navigation, the currents of the ocean seem to me to be altogether worthy the attention
of this society—a series of well conducted observations upon them would be in perfect unison with the great objects of usefulness for which
it was created and. now exists, and for which its dxstlngulshed members and guests have been invited, and are hére assembled from all
parts of the country. '
¢ Before such an assemblage of ‘mind and mtelhgence, it is necessary only to mention the meagre state of our mfmmatmn even with
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very much directed to the Gulf Stream.* The Coast Survey has been at work upon it, and the’ mformatlon
~collected by that estabhbhment and the oﬂicers of the navy, with regard to- it, added to that afforded 'by these
charts, may be said to- eXceed in philosophical extent and value all that was prevxously known about it

These investigations confirm, to a remarkable extent the speculations put forth in that paper they have
cotiverted many of the suggestions of theory into philosophical facts, and given increased 1mportance to the
views which I had the honor to present in. 1844.

In the paper ‘which, as already mentioned, was read béfore the National Institate 7 years ago, and repeat-
ed, by request, before the Association of American Geologlsts and Naturalists the sarie year, it was- remarked’
with regard to the Gulf Stream and its counter current, the ice-bearing current from the North :— :

“The Gulf Stream, as it issues from the Straits of Florida, is of a dark indigo blue; the line of »jlrncfioix
between it and the “7oily”> green waters of the Atlantic, is plainly seen for hundreds of ‘miles.- Though this
line is finally lost to the €ye as the stream goes North, it is preserved to the thermormieter for several ihoﬁsahd
‘miles; yet to this day the limits of the ’Gulf Stream, even in the most frequented parts of the ocea‘h,?tﬁ'ough 80
plainly marked, are but vaguely described on our charts. Thousands of vessels cross it every year ; many of
them make their observations upon it; and many more, if invited, would do the same.  But no one has invited
co-operatlon it consequently there is no system, and each one that observes, observes only for himself ; and
when he quits the sea, his observations go with him, and are to the world as though they had not been. * *

4 Supposing the pressure of the waters that are jforced into the Caribbean Sea by the trade winds to be
the sole cause of the Gulf Stream, that sea and thé Mexican Gulf should have a much higher level than the
Atlantic. ~ Accordingly, the advocates of this theory} require for its supp(;rt ‘a great degree of elevation.’

Major Rennell likens the stream to an immense river descending from a higher level into 2 plain.” Now,

regard to that great anomaly of the ocean the Gulf Stream, and there will be—there can be, but one mind, as to the importance of making
further observations, and of maltiplying facts with regard to it. In simply reminding the society, that all we know of this ‘wonderful phe-
‘Tnomenon is contained chleﬂy in what Doctor Franklin said of it mbre than 50 years ago, that his facts were collected by chance as it were
and his observations made with but few of the facilities which navigators. now have, I feel that enough and all has been done that i§ ne-
cessary to be done, in order to impress the Institute with the importance of further observations upon it.”  # * LA
_ —Paper on the Gu(f Stream and currents of the sea. Read before the Nutional Institute, April 2, 1844, by M. F. Maury, Lieut. U, 8. N,

W Lmked thus with other geologxcal agents, the currents of the sea cannot fail to present themaselves to the mind of the geologlst as
important and interesting subjects for investigation. - Hlow much more so are they in the eyes of the navxgator with him, the source of
this coast current is a matter of conjecture, and its cause a mystery. And as to its strength, its ﬂuctuatlons and -fhe laws which govern
them, his nautical books are all but silent. Nor has the history of navigation recorded the first series of systematic observations upon it.

.~ ¢ Proceeding’ further into the Atlantic, we find a vast streath of warm water running counter to this. It is the Glf Strear botind frorn
the Straits of Florida to the Banks of Newfoundland, and thence to the shores of Edrope. ‘What its breadth of its depth mdy be, we
- know. not. We are-told xndeed that even at the same place it runs sometimes at the rate ‘of two knots the hour, sometimeés at five, and we
know that it may always be found within -certain broad limits, varying in ‘this too at the same place, from 140 to 340 mxles With iis
our knowledge of it ends ; though mere accurate information as to it and its offsets would many a time have savéd the marmer from dis-

" aster and shlpwreck and even now, would add not a little to the speedy and safe navigation of the Atlantic.

¢ Though navigators hiad beén in the habit of crossing and recrossing the stream, almost daily, for the space of fiearly 300 yeats, its
existence even was not generally. known’ among them, until aftér Dr. Franklin discovered the warnith of its waters, about 70 yéars ago.
And to this day, the information which he gave us, constitutes the basis, I had almost said the sum and sibstance of all we know about

. it."—Tbid. ) :

1 The wind and (cu'rrent charts have called forth the co-operation here proposed.

© 't Tht the Gulf Stréam is caused by the trade winds.
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we know very nearly the average breadth and velocity of the Gulf Stream in ‘the Florida Pass. . We also
know, with a like degree of approximation, the velocity and breadih of the same waters off Cape Hatteras.
Their breadth bere is about 75 miles against 32 in the ¢Narrow§’ of the Strarts, and their mean velocity s
three knots off Cape Hatteras agamst four in the ¢ Narrows.’ "This being the case, it is easy ‘to show that the
depth of the Gulf Stream offHatteras is not'so great asitisin the ‘Narrows” of Bemini by nearly fifty per cent.,
and that consequently, instead of descending; its bed represents- the surface of an inclined plane from the Noith,
up which the lower depths of the stream must ascend. If we assume its depth off Bemini to be two hundred
fattioms, which are thought to be within. ’Iimits, the above rates of breadth and velocity will give one hundred
and fourteen fathoms for its depth off Hatteras, The waters, ‘ther’e’fore, which in the Straits, are below the
level of the Hatteras depth, ‘so far from descénding, are actua.lly jbrced ‘Up an inclined plane; whose submarlne
ascent is not less than ten inches to the mile! o
- «The Niagara is an ¢immense river descendmg into a plam. But inistead of preserving its character in
Lake Ontario as a distinct and well defined stream for several hundred miles, it spreads itself out, andits
waters are immediately1ost in those of the Lake. Why should not the Gulf Stream do thesame? It gradually
enlarges itself it is true ; but instead of ming‘ting with the -ocean by broadspreading as the ‘immense Tivers’
descending into the northern lakes do, its’ waters, like a stream of oil in the ocean, presetve thelr drstmctive
character for more than 3,000 miles. -~
“ Moreover, whﬂe the Gulf Stream is runnmg to the North from- its supposed elevated level at the South,
there is a cold current coming down from the Nofth ; meeting the warm waters of the Gulf midway the ocean, it
divides itself and runs by the side qf them right back into those very reservoirs at the South, to which theory
gives an elevatron sufficient to send ‘out entirely across the Atlantic a jet of warm water said to be more than”
three thousand times greater in volume than the Mississippi nver This current from Baffin’s Bay has not
only no trade winds to glve ita head ; but the prevailing winds are unfavorable to it, and for a great part of
the way it is below the surface, and far beyond the propelling reach of any wind. And there is every reason
to believe that this polar cuirrent is quite &qual in volume to the Gulf Stream. Are they not the effects of like
causes? If so, what Have the trade winds to do with the one more than’ the other? A
¢« Nay more. At the very season of the year when the Gulf Streatn is rushing in greatest volume throug’h
the Straits of Florida and hastening to the north with the greatest rapidity, there is u céid streafn from Baffin’s
Bay, Labrador, and the coasts of the nofth, i-unnmv o the south with equal velocrty Wheré is the tradéy
wind that gwes the High level to Baffin’s Bay, or that even presses upon or assists to put th1s current in
motmn? The ageney of winds in producing currents in the déep sea must be very partxa’l
~ “These two currents meet off the Grand Banks, where the latter is divided. One part of it undemms
the Gulf Stream, as is shown by the icebergs which are carried in a direetion tending across its course. The
probablhty is, thatthis ‘forl’ continues on towards the south, and tuns into the Caribbean Sea, for the ter-
perature ‘of ‘the water at a little depth theré, has been found far- below the mean temperat:ure of the earth; a‘nd
guite ds cold as ‘at 2 corresponding depth off the Arctic shiorés of Spitzbergen. ~ *  * * *
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“More water cannot come from the equator or the pole than goestoit. Ifwe make thé trade windsto cause;”the
former, some other wind must produce the latter ; but these, cold currents for the most part and for great dlstances,
-are submarme, and therefore beyond-the influence of wmds Hence, it should appear that winds have little to
do thh the general system of aqueous' circulation in the ocean.
< The other ¢ fork’ runs between us and the Gulf Stream to the South as already described. As far as it
has been traced, 4t warrants the behef that it too runs up to seek the so called hzgher level of the Mexican
Gulﬁ * »* - i * Lo * . * * - *
¢ Therefore this immense volume of water, in paséing from the Bahama to the Grand Banks, meets with
‘an opposing force in the shape of resistance, sufficient in thc_i aggregate to retard it two miles and a half ihe
minuté, and this only in its eastwardly rate. There is, doubtless, another force quite as great, retarding it
towards the north, for its course shows that its velocity is the resultant of two forces acting in different directions.
If the former resistance be calculated according to received laws, it will be found equal to several atmospheres. )
“And by analogy, how inadequate must the pressure of the gentle trade winds be to such resistance, and to the
effect assigned them? VIf, therefore, in the proposed inquiry we search for a propelling power nowhere but in
the higher level of the Gulf, we must admit, in the head of water there, the existence of a force capable of
putling in motion and driving over a plain, at the rate of 5 miles the hour, all the waters as fast as they can
be brought down by 3,000 such streams as the Mississippi river—a power at least sufficient to overcome the
sesistance required to reduce from two miles and a half to a few feet per minute, the velomty of a stream that
keeps in perpetual motion one-fourth of all the waters of the Atlantic Ocean. LA
o« But, in addition to this, may there not be a pecuhar system of laws not yet revealed, by which the
‘motlon of fluids in such large bodies is governed when moving through each other in currents of different tem-
perature. That currents of sea-water, having different temperatures, do not readily commingle, is shown by
the fact already mentioned : that the line of separation belween the warm waters of the Gulf rahd' the cold
" waters of the Atlantic isperfectly distinct to the eye for several hundred miles ; and even at the distance of a
thousand miles, though the two wafers have been in contact and: continued agitation for many days, the ther-
mometer shows that the cold water on either side still performs the part of river banks in keepmg the warm
waters of the stream in their proper channel. : )

L« Ina wmter’s day off Hatteras, there is a difference between these waters of near20°,  Those of the Gulf
being warmer, we are taught to believe that they are lighter; they should therefore occupy a higher level than
those through which they float. Assuming the depth here to be 114 fathoms, and allowing the usual rates of
expansxon, figures show that the middle of the Gulf Stream here should be nearly 2 feet higher than the con- |
tiguous waters of the Aflantic. * Were this the case, the surface of the stream would present a double inclined
pléné,'from which the water would be running down on either side, as from the 100f of a house. As this ran
off at the top, the same weight of colder water would run in at the bottom ; and thus, before this mighty stream
had completed half its course, its depths would be brought up to the surface, and its waters would be spread

out overvthe ocean, Why then does not such a body of warm water, flowing and adhering together through

-
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racold sea, obey this Iaw, anid occupy a higher level? If it did, the upper edges of 1ts cold banks, would sup-
port a lateral pressure of at least 100 Ibs. to the square foot; and vessels in crossmg it, Would sail over a
ridge as it were; on the east side of which, they would meet an easterly current; and on the west side, a
westerly current. * * * . * ¥

¢ The maximum temperature of the Gulf Stream is 86°, or about 9° above the ocean temperature due the
latitude. Increasing its latitude 10°, it loses but 2° of temperature. And, after having run 3,000 miles towards
the north, it still preserves, even in ‘winter, the heat of summer. With fhis temperature it crosses the 40th
degree of north latitude, and there, overflowing its liquid banks, it spreads itself out for thousands of square
leagues over the cold waters around, and covers the ocean with a mantle of warmth that serves so much to
mitigate in Europe the rigors of winter. Moving now more slowly, but dispensing its genial influences more

freely, it finally meets the British Islands. By these it is dwxded one part going into the polar basin of Spltz-

“bergen, the other entering the Bay of Biscay, but each with a warmth considerably above ocean temperature.

Such an immense volume of heated water cannot fail to carry with it‘beyo,hd the seas a mild and moist

atmosphere. And this it is which so much softens climate there. * * *

¢ May there not exist between the waters of the stream and their Sluid banks, always heaving and moiring !

§

[}

to the swell of the sea, a sort of peristaltic force, which, with other agents, assists to keep up and preserve

this wonderful system of ocean circulation ? * * * .

¢ The line of meeting between the waters of the Gulf Stream and the Atlantic is dlstmct to the naked

eye for several hundred miles. This unreadiness of cold and tepid sea-water to commmgle has been often

remarked upon, and seems to impart to one current the power of dividing and turning others aside. Thus the

: 'Gulf Stream bifurcates the Labrador current, one part of which underruns the Gulf Stream, and the other takes

2 southwestwardly direction along the coast. - * * * »

¢ It would be curious to ascertain the roules of these under currents on their way to the tropical regwns,

which they are intended to cool. One has been found at the equator 200 miles broad, and 23° colder than
the surface water. Unless the land or shoals intervene, it no doubt comes down in a spiral curve. *  *

“ What time more ﬁt,——what occasion more suitable than the ‘present, for maturing a plan of operations,

and for setling on foot a system of observations upon the Gulf Stream, and its kindred phenomena of the

gea.)’ *

* From this question may be traced the origin ‘of the undertaking which has resulted in the ¢ wind and current charts.” The
association'appreciating the importance of the sabject, and the suggestions connected with ity readily came forward and used their influence
in behalf of the undertaking. It was remarked to them then:

¢t Gentlemen here, and good men everywhere, can do much to ald in this plan by giving it their countenance, and using their
influence with masters, by inducing them to send to Washington an_ abstract of their logs, though it contain only the track of the vessel,
with the winds and temperatures. Even this would be valuable, and anything additional would be much more so. Our whalemen da
collect; and have it in their power to give much truly valuable information. That which they collect concerns the meteorologist, the
naturalist, and others, not less than the navigator and geologist. - Indeed;the ocean, with its almost unsealed book of mysteries, presents
to the votary of science, whatever be the name of his association, a common highway, upon which each society, like every nation, may

.make its ventures, and return in vessels laden with treasures to enrich the mind and benefit the human race.’” Es:lractfrom a’*¢ Paper o
the Currenis of the Sea as connecled with Gealogy, read bq/'arc the J}ssoczalwn of JAmerican Geologists and Nuturalists, May 14, 1844—by
M. F. Mauryy Lieut. U. 8. N.”*
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Thus, by a process of reasoning and argument, it was shown more than seven years ago that the Gulf Streans,-
as far as the Banks of Newfoundlaﬁd , flows through a bed of cold water, which cold water performs to the warm the
office of banks to a river ;* and which “cold banks” thus pointed out, were discovered with the deep-sea ther-
mometer by Lieut. George M. Bache, U. S. N., in 1846, while operating in connection with the Coast Survey. .
They partake so decidedly of the character of banks to a riwer,'that in the annual report of the Coast Survey
for: 1846, and elsewhere, these banks were likened to a ¢ cold wall;” and by Lieut. Bache in his report tor
the superintendent of the survey, to “a bank of cold water against which the Gulf Stream butts up.”’} '

It was also theoretlcally shown that the Gulf Stream actually ﬁows up hill :

‘That its bottom is a bed of cold Water §

“That it bifurcates a cold stream from the north, near the Banks of Newfoundland, and that one fork ‘of

this stream pursues thence, on the other side of the Gulf Stream, a southwestwardly eourse as a current of

cold water, for the most part submarine :||

That it is bifurcated by the British Isles :¥
And that its surface is a double inclined plane; having the ridge, or line of meeting of the two planes
near the axis of the stream—from which: the surface Watet,. like the rain from the roof of a house, runs off

-’

towards each,sid,e”.*.*'

* ¢ The cold water on either side, still at the dlswmce of a thousand miles, performs the part of river banks in keepmg the warm water
of the (Gulf ) Stream in the proper channel. ”-—-Paper on the Gulf Stream and Currents of the Sea.

| s Here on the left we haye the mam currents of the (Gulf) Stream turned to the ea.stward by Cape Hp.tteras, and buttmg
up against o b:mIc of cold water; which it overflows. ”—-Report of Coast Survey, 1846, Appendiz, No. 4, page 50.

peedeis easy to show that the depth of the Gulf Stream off Hatteras is not so great ag itis in the “narrows” off Bemini by
nearly 50, per .cent:, and. that consequently, instead  of dmendmg, its bed represents the surface of an inclined plane from the north,
up which the lower depths of the stream must ascend. If we assume its depth. off Bemini to be 200 fathoms,! which are thought
to be within limits, the above ratew of breadth and velocity will give 114 fathoms for its depth off Hatteras. ‘The waters, there-
fore, which in the Straita- are below the level of the Hatteras depth, so far from descending, are actually forced up an inclined
plane, whose submarine ascent is not less than 10 inches to the mile.”—Puper on the Gulf Stream and Currenis of the Sea, read -
before the Nutional Institute by M. F. Maury, Licut. U. 5. N, Jpril 2, 1844.

'Tts depth -in the Flonda. Pass has been ascertained by the officers- of the United' States ship ‘“Albany,”” Commander Platt,
acting under the instructions of Commodore Warrington, to be 500 fathoms. That is, bottom has been obtained at that depth.

Whether the Gulf Stream water reaches all the way to the bottom, is another question.

§ %As this,” (the warm water of the Gulf Stream made specifically lighter by its temperature,) “ran off at the top, .the same
weight of colder water would run in at the bottom.’’—Ibid.” :

“The Gulf Stream bifurcates the Labrador current; one part of which underruns the Gulf Stream.’’——Paper on the Currents of
the Sea as connected with Geolagy, read before the Mssociation of American Geologists and Naturalists, May 14th, 1844, by M. F. Maury,
Lieut. U. §. N

] “Apparently, in obedience to the laws here hinted at, there is a constant tendency of polar waters towards the tropics,.and
of tropical waters towards the poles.”—Lieut. Maury on the Guif Stream. k

s It would be curious to ascertain the routes of these under currents on their way to the troplcal regions, which they are
intended to cool. . One has been found at the equator, 200 miles broad, and 230 colder than the surface water. Unless the land or
shoals’ im,ervene, it no“doubt comes down in a spiral curve; meeting the warm waters of the Gulf’ midway. the ocean, (the cold
current) divides itself, and runs by the side of them right back into those very reservoirs at the South.”’—Ibid.

Telt finally meets the British Islands By ‘these. it ig divided—one part going into the polar basin of -Spitzbergen ; the othev_
entering ‘the Bay of Biscay.”—Jbid.

# ¢ In a’winter’s day off Hatteras, there is a dxﬂ'erence between these waters of near 200, -Those of the Gulf being warmer,
we are t,aught to bglleve that they are lighter; they should therefore occupy a higher level than those: through which they float.
Assuming the depth here to be 114 fathoms, and allowing the usual rates of expansion, figures show .that the middle of -the Gulf
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Thus most, if not all the conditions which the study of the subject induced me in 1844 fo announce
as theoreticéllyto exist, have since, as already remarked, been converted into physical facts, by the,operaiions
of the Coast Survey, or by the navigators who have been observing in connection with the wind and current
charts. “

~ The observations made in 1846 by Lieut. George M. Bache, U. 8. N., for the Coast Survey,* and con-
tinued in 1847t and 1848} by Lieutenants S. P. Lee and Richiard Bache upon the deep sea and surface tem-
peratures in and about the Gulf Stream, and confirmed as to the surface temperatures by these charts, as well
as by the observations of Lieut. J. C. Walsh; U. S. N., while observing in connexion with them in 1850—
this mass of careful observations thus collected—all goes to confirm the theoretical suggesfions of 1844 with
regard to the cold banks and currents of cold water over or through which the Gulf Stream finds its way to
the northward. |

The oﬁicers of the Coast Survey already alluded to, announced the banks of the Gulf Stream off ‘the
coasts of North Carolina and Virginia, to be a ¢ wall of cold water.”” They also found, as *had already been
predicted, the water at great depths to be a very low temperatufe—38° of Fahrenheit.

They also found on the surface of the ocean, east of the Gulf Stream, layers or streaks of warm water;
it was inferred by them that this warm water comes from the Gulf Stréam,—-—that it sent{ off 1a branch in the>
direction of the Island of Bermuda. It was concluded, therefore, that here was a’bif;urcation of this stream.

In 1850, Lieut. Walsh, who was sent out in the U. S. schooner ¢ Taney,” to make certain observations
which Congress had authorized the Secretary of the Navy to have made, in connection with my researches
concerning:the winds and currents of the sea, found like layers or streaks of warm and cold water, and came
to a like conclusion as to this ;bifur(’:ation‘/ or ¢ off-set” of the Gulf Stream.

In a letter giving me an account of his-cruise; which was unfortunately interrupted by his vessel proving
to be unseaworthy, he says; ¢“we discovered the hot waters of the Gulf Stream extending as far East as72°
10/, in a latitude so far South as 33° 30, The column of water temperature in the Abstract, from May 23
to 29, while engaged in the search for Asht‘on‘Rock, will satisfy you of this interesting and important fact, for
you will notice that whenever we reached that longitude in our various tracks between the latitudes of 33° 30/
and 34° North, We experienced a sudden change of as much as 5° and 6° in the surface temperature,—70° to
76° :—this must be a branch or off-set from the Gulf Stream. ? This ¢ discovery” is claimed by the Coast

Survey

Stream here should be nearly two feet higher thnn the contiguous waters of the Atlantic. ‘Woere this the case, the surface of the
stream would present a double inclined plane, from which the water would be. running down on either side, as from the roof of a
" house. As this ran off at the top, the same weight. of colder water would run in at the bottom; and thus, before this mighty
stream had completed half its course, its depths would be brought up to the surface, and its waters would be spread out-over the
ocean. Why then does not such a body of warm water, flowing and adhering together through a cold sea, obey this law, and
oceupy a higher level?” . «

* Vide ¢ Annual Report of the Coast Survey for 1846 ”

t ‘Vide ¢¢ Annual Report of the Coast Survey for 1847. ”
1 Vide * Annyal Report of the Copst Survey: for. 1648.7
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Now, thekse‘ charts do not show that the temperature of thé ocean between these parallels beyond the usual
 limits of the Gulf Stream is permanently any higher than it is between the same parallels generally, until you ap-
proach the coast of Africa. The isotherms of 7 0° for each rﬁ‘onth, generally, after leaving the Gulf s tream, stretch
off to the Eastward, going up as high in some months as the parallel of 45°. Recrossing the parallel of 40°
North, between the meridians of 15° and 20° W., they then make a sharp turn to the Southward and East-.
ward, showing all the surface water between these lines and the,equatdr to be permanently 70° and upwards.
It is not probable,'therefore, thét the Gulf.Stream can supply such an extent of ocean with its warm waters ;
nor is it clear that the warm water of the cool and warm streaks, reported as above, comes from the Gulf of
Mexico. The cool \%vater is probably the intruder from below ; indeed, these charts have revealed a natural
process of heating and cooling the surface of the ocean, which I am not aware has been discovered before.
It is exceedingly beautiful, and goes far to explain this phenomenon of the streaks: when the rays of the sun
"are operating with their greatest intensity in the northern hemisphere, they then raise the temperature of the
equatorial surface of the ocean 1o the highest pitch. Its wateré thus becoming lighter, flow th> the northin a~
gentle surface current of warm water; and this current is probably too feeble to be detected by vessels in the
ordinary course of navigation.

Thus the isotherm of 80°, for example, will pass from its extreme southern to its extreme northem decli-
natmn——near 2,000 miles—in about three months.

Being now left to the gradual process of cooling by evaporation, atmospherical contact, and radiation, it occu-
pies the other eight or nine months df ‘the year, in slowly returning south to the parallel whence it commenced to
flow northward, How natural that in flowing north it should go inlayers; andin cooling, that some parts should
cool faster than the others; also, that thé cool waterfrom below should now and then be forced up through the
mantle of warm ‘water with which the heat has covered certain parts of the ocean. When we come down to

“the lo§ver temperatures—the isotherm of 60° for example—the reverse takes place. In this case the most
rapld motion of this isotherm is due to 2 movement of the waters from the hyperborean regions. :

Between the meridians of 25° and 30° west, the isotherm of 60°-in September, ascends as high as the
parallel of 56° N. In October, it reaches the parallel of 50° north.. In November, it is found between the
parallels of 45° and 47°, and by December, it has nearly reached its extreme southern descent between these
meridians, whichv,it accomplishes in January, standing then near the parallel of 40°. It is all the rest of the
year in returning northward to the parallel whence it commenced its flow to the South in September.

Now it will be observed, that this is the season—from September to December—immediately succeeding
that in which the heat of tﬁe sun has been playing with greatest activity upon the polar ice. Its melted waters
which are thus put in motion in June, July, and August, would probably occupy the fall months in reachmg
the parallels indicated. :

’

- These waters, though cold and rising gradually in temperature as they flow south, are probably fresher ;
and if so, probably lighter than the sea water; and theréfore it may be, that both the warmer and cooler

8ystems of these isothermal lines are made to vibrate up and down the oéean by a genﬂe surface current in
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the season of quick motion; and in the seasons of the slow motlon, by a gradual process of calorific absorptlon

in the one case, and by a gradual process of coolmg in the other.

We have the same phenomena exhibited by the waters of the Chesapeake Bay during the winter.

At this season of the year, the charts show that water of very low temperature is found projecting out and
over-lapping the usual limits of the Gulf Stream. The outer edge of this cold water, though jaggekd, is ¢ir~
calar in its shape, liaving its centre near the mouth of the bay. The waters of the bay i)eing fresher than
those of the sea, may therefore, though colder, be lighter than the warmer waters of the ocean. And thus we
have repeated here, though on a smaller scale, the phenomenon as to the flow of the cold waters from the
North, which force the surface isotherm of 60° from latitude 56° to 40° during three or four m onths.

We have, in the making of ice and in the melting of it again, examples of this irregularity of outline on a
still smaller scale. 1In the freezing of an ordinary pond, the fascicles of ice shoot out, and represent with
their spires, the jagged edges, or the cold and warm streaks alluded to. They perfectly illustrate in freezing, the
manner in which a gentle current of warm water overflowing a surface of cold water inay be supposed to send
out its couriers or advance streams ahead; and, in melting, the reverse, or the case of the cold water intruding
upon the warmer. |

Changes in the color or depth of the Water,.and the shape of the bottom, &e., would also cause chang‘és
in the temperature of certain parts of the ocean, by increasing ot diminishing the capacities of such parts to
absorb or radiate heat. :

From these facts, and in the view which I am induced to take of them>, I am led to infer that the mean
temperature of the atmosphere between the parallels of 56° and 40° North, and over that part of the ocean in
which we have been considering the fluctuation of the isothermal line of 60°, is at least 60° of Fahrenheit—-
and upwards, from January to August, and that the heat which the waters of the ocean derive from this source,
atmospherical contact and radiation, is one of the causes which move the isotherm of 60° from its January to
its September parallel. ' ,

It is well to consider another of the causes which are at work upon the currents in this part of the ocean,
and which tend to give the rapid southwardly motion to the isotherm of 60° : : <

We know the mean dew point must always be below the mean temperature of any given place ;. and that
consequently, as a general rule at sea, the mean dew point due the isotherm of 60°, is higher than the mean
dew point along the isotherm of 50°, and this again higher than that of 40°—this than 30°, and so on.

~ Suppose, merely for the sake of illustration, that the mean dew point for each isotherm be 5° lower than
the mean temperature, we should then have the atmosphere which crosses. the isotherm of 60°, with a mean
dew point of 55°, gradually precipitating its vapors until it reac‘:hesl the isotherm of 50°, with a mean dew
point of 45°. By which difference of dew point the total amount of precipita‘tion over the entire zone,
between the isothermis of 60° and 50° has exceeded the total amount of evaporation from thé same surface.

Now, as a general rule in the Atlantic ocean, and it ‘may be inferred in the Pacific also, the prevailing

direction of the winds, to the North of the 40th parallel of North latitude, is from the southward and westward,
32
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in other words, it is from the higher to the lower isotherms ; passing, therefore, from a higher to a lower fem-
perature over the ocean, the total amount of vapor deposited by any given volume of altmosphere, as itis
blown from the vieinity of the tropical towards that of the polar regions, is greater than that which is taken up
again. How the fand may modify this position is another guestion. I speak of the rule at sea, not of the
exeeptions on the land. , : ' . .

Now then, these investigations have brought out prominently before us the fact, that there is near the
tropics, both of'.Cancer and Capricorn, a belt of calms across the great oceans. That on the equatorial side
of these belts, the winds at the surface of the sea blow permanently towards the equator—i. e., they come
from a cooler and go to a warmer region; thus increasing their capacity for moisture, and eonsequently
taking, up more vapor in this part of their circuit than they precipitate down upon it again. .

On the polar side of these calm belts of the tropics, the prevailing direction of the wind on the surface
of the ocean is towards the poles—i. e., from a warm to- a eolder temperature; and therefore in this part of
their circuit, these’ winds must deposite more vapor than they can take up again.

These facts, though they be not new, yet they are pressed by the charts so forcibly upon us, that we are
led irresistibly to the theorétical conelusion that the trade-wind regions <;f the ocean are the evaporating
regions, and that as a general rule in all other regions: of the world, except the deserts, and a few others,
mostly on the land, the evaporation is less than the precipitation, and that the excess is returned by the rivers
and the rains in the shépe of currents from towards the poles to the evaporating regions of the Torrid Zone ;—
and that the total amount of.rain and river water disqharged into the sea, without the limits of the evaporating
region, expresses the volume by which the cold currents exceed. the warm currents of the sea—designating as
cold currents all those which run into the Torrid Zone; and all those as warm, which bring their waters from it.

These charts indicate that upon the oeean, the area eomprehended between the isotherms of 40° and 50°
" Fahrenheit, is less than the area comprehended between isotherms 50° and 60°; and this again less than the
area between this last and 70° ;—for the same reason that the area between the parallels of latitude 50° and 60°
is less than the area between the parallels of latitude 40° and 50°; and they indicate that theoretically more
rain to the square inch ought to- fall upyon the ocean between the colder isotherms of. 10° difference, than between
the warmer isotherms of the same difference,

Thus, to make myself clear: the aqueous isotherm of 50 in its extreme northern reach, touches the
parallel of 60°.N. Now, between this and the equnator there are but three isotherms ; 60~°, 70° and 80°, with
the common difference of 10°, But between the isotherm of 40° and the pole, there are at least five others,
viz.: 409, 30°, 20%; 10°, and 0%, with a common difference of 10°. Thus to the North. of the isotherm 50°,
the vapor which would saturate the atmosphere from zero, and perhaps far below, to near 40°.is deposited ;
while to the South of 50° the vapor ‘which would saturate it from the temperature of 50° up to that of 80°,
can only be deposited. At least such would be the case if there were no irregularities of heated plains, moun-
tain ranges, land, &c., to disturb the ocean laws of atmospherical circulation.

- Having therefore theoretically at sea, more rain in high latitudes, we should have more clouds: and there-
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fore it would require a longer time for the sun, with his feeble rays, to raise the temperature of the cold water,
which from September to January has brought the isotherm of 60° from latitude 56° to 40°, than it did for
these cool surface currents to float it down.

After this southward motion of the isotherm of 60° has been checked in December by the cold, and after
the sources of the current which brought it down have been bound in fetters of i ice, it pauses in' the Iong nights
of the northern winter, and scarcely commences its return till the sun recrosses the equator, and increases its
power, as well in intensity as in duration.’ |

Thus we have here, for the first time beautlfully developed the effects of night and day, of clouds and
, sunshine, upon the currents of the sea. These effects are modified by the operations of more powerful agents,
which reside upon the land ; nevertheless, feeble though those of the former class be, a close study of the
thermal charts will indicate that they surely exist. . ‘

Now returning towards the South :-—we may on the other hand infer that the mean atmospherical tempe-
rature for the parallels between which the isotherm of 80° fluctuates; is below 80° at least, for the nine months
of its'slow motion. This vibratory motion suggesfs the idea that there is probably somewhere between the
isotherm of 80° in August, and the isotherm of 60° in January, a line or belt of invariablé, or nearly invaria-
ble temperature, which extends on the surface of the ocean, from one side of the Atlantic to. the other.  This
line, or band, may have its cycles also, but they are probably of long periods.

A Theoretically, such a line ought to be found for any given year, but its place for one entire year may not
coincide with its place for another, though the motion of such a belt from year to year would probably be very small.

The observations upon which these charts are founded run fchrough a period of half a century ; conse-
quently they show the temperature for the months only, without regard to: the year, and therefore; they do
not enable us to decide satisfactorily as to the existence of such a belt of uniform, or nearly uniform, ocean
temperatures for any one year. |

Taking the isotherms of 50° and 60° to illustrate the manner generally, in which the waters of different
temperatures run into each other, we shall find that their line of separation is not smooth, but jagged. The
line of junction between the warm and cold waters of the sea, is not unlike the sutures of the skull bone on a
grand scale. The waters of one temperature are dovetailed and fitted i{xto those of another, in apparently the
most irregular manner; but nevertheless, like the suturés of the skull when they come to be:examined closely,
these lines of articulation clearly indicate traces of symmetry. They have theirlaws.

Now a vessel,—when waters of marked differences of temperature meet,—that sails along near their line
of junction, will come across layers or streaks: of water, at one time warmer, at another cooler. Where 2
jagged point of warmer water is found in one month' to thrust itself up into a body of cooler iwatexf, perhiaps.
the next month it will be found that this obtruding‘ of the warm. water has disappeared, and given place to the
intrusion from the cooler water, of an articulating. surface equally irregular in its outlines. Such-layers of
cooler and warmer streaks of water are generally to-beifound along that part of the usual sailing route between -

New York and the north of Europe, which runs with the Gulf:Stream.
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A better idea as to these irregularities in the temperature of the ocean, cannot be conveyed than by
quoting from the logs of a few of ‘the many vessels in that trade, which are co-operating with me in collect-
ing materials for the ¢ Wind and Current Charts,” and from which it will be seen that it is by no means an

extraordinary occurrence for the water thermometer, in the course of one good day’s sail, to pass through a

range—up and down—of 50°,

EXTRACT FROM ABSTRACT LOGS.

Tempera- | Change of
1850. Latitude. Longitude. ture of | Tempera-
. water, ture.
. o o 7 : o] o
May 6| 39.43 N. 64.0 W. 66 + 20
7| 41.5 62.10 42 — 24
8| 42.20 © 60.0 41 — 1
9| 40.27 59.15 66 + 25
10 | 41.55 56.10 48 — 18 | Ship “Prince Albert,” Capt. Meyer,—
11| 41.34 52.0 60 + 12 New York to London. 1850, -
12 | 415 " 50.10 | 60 0
13 | 42.20 46.0 51 — 9
14 | 44.10 42.20 68 17
15| 45.20 40.30 62 — 6
May 9| 40.36 N. 67.23 W. 46 — 1
10 | 41.10 63.30 62 + 16
11 41.0 59.32 b4 — 8
12 | 41.33 5b6.44 45 — 9
13| 41.26 52.8 60 -+ 15 | Ship “ Ticonderoga,” Captain Farran,—
14 | 40.52 49.0 64 + 4 New York to Liverpool. 1850.
15| 41.50 47.33 51 — 13
16 | 42.19 47.5 44 + 3
17| 43.19 44.34 64 + 10
May 27 | -38.41 N. 70.41 W, b4 -+ 3
28 | 38.56 64.17 78 + 24
29 | 41.20 59.10 52 — 26
30 | 41.31 55.23 57 4+ b5 | Ship ¢ Queen of the West,” Capt Hallet,—
' 31 | 44.16 48.34 40 — 17 New York to leerpool 1850.
June 1| 44.16 43.15 57 + 17
, 2| 45.28 30.58 61 — 4
3| 46.29 35.53 55 — 6
May 30| 40.30 N. 66.5 W. 60 0
: 31| 41.45 65.0 42 — 18
June 1§ 4i.1 . 63.37 60 + 13 ‘
2| 40.16 61.41 48 — 12 ' -
3| 41.14 567.37 62 4 14 | Ship “ Princeton,” Captain Russell, —New
4| 41.49 56.49 | 64 + 2 York to Liverpool. 1850.
7 4221 50.18 44 — 20 '
9 44.18 42.29 60 | 4 16
10 | 44.38 38.42 52 — 8
11 | 46.10 33.57 . 58 + 6
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EXTRACTS—Continued.

Tempera- Change of
1850. . Latitode. - Longitude, ture of. | Tempera-
. ‘water, ture.
o6 o I o oo
June 131 4135 N. | 0205 W. | 66 1 4 2. ship “Ivanhoe,” Captain King,—New
o ) L ' York to Liverpool. 1850. .
15| 43.0 44.39 66 + 17 P
.June 10| 41.55 N. 51.40 W, 63 + 13 | Ship ¢ New York,” Captain Marshall,—
11} 41.47 48.20 54 — 9 New York to Liverpool. 1850.
June 30 | 40.29 N. 61.14 W. 62 + 2 R
July 1| 41.29 59.41 74 ~+ 12 Ship ¢ Roscius,” Captain Eldridge,—
' 21 41.30 53.20 70 — 4 New York to Liverpool. 1850.
3| 4137 48.38 58 — 12
4| 41.27 46.14 .68 ~+ 10 )
June 17| 42.49 'N. 51.50 'W. 53 + 3 ‘ ‘
18 | 43.35 49.20 47 | —~— 6 | Ship “West Point,” Captain Allen,—New
19| 454 44.0 57 + 10 York to Liverpool. 1850,
Feb. 6| 4253 N. 52.49 W. 38 — 3| Ship ¢ Philadelphia,” Capt. Stotesbury,—
7| 43.58 48.08 31 — 1 New York to Liverpool. 1850.
8 | 44.37 43.44 57 -+ 26 ‘ g
Dec. 19| 40.46 N. 68.24 W. 46 '
20 | 42.55 62.50 50 + 4
21| 44.23 56.54 40 — 10
22 | 46.50 51.24 40 ‘0| Royal Mail Steamer ¢ Asia,” Captain
23 | 48.50 44.55 30 — 10 { . Judkins, from New York to Liver-
24 | 50.41 37.562 46 + 16 pool. 1850, ‘ ‘
26 | 51.22 29.27 b2 + 6 E
26 | 51.34 20.48 53 + 1
27 | 51.17 12.59.45 57 + 4
Dec. 17 | 40.10 N. 55.61 68 — 3 : S '
18 | 42.02 52.30 a4 ~— 21| Ship ¢ Argo,” Captain Crawford,—New
19 | 42.52 48.48 38 — 9 York to Havre. 1849. -
. 20| 43.00 45.40 37 — 1 ‘
2l | 42.33 45.26 61 4 24

These extracts are taken at random. They will give those who have not access to the charts some idea

of ﬁhebhange,s of temperature in these streaks of cold and warm water. They will also afford a clue as to the

frequency with which these cold and warm streaks change their pOSitiQns. R -

33
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There is on this route a peninsula or island of cold water, whichhangs down into the Gulf Stream like a curtain
dropped from the North, Tts position, as well as its dimensions, vary. It often covers several degrees in
extent;—and it affords instances of the greatest and most sudden changes that are known to take place in the
temperature of the surface waters of the sea. It is generally found about the parallel of 45°, and the meridian
of 50°. Covering frequently an area of hundreds of miles in extent, its waters differ as much as 20°,25°, 30° ;
and, in rare cases, even as much as 35° of tempelature from those about it. '

These waters, doubtless, come down from the cold regions of the North, and are perhaps in the strongest
part of that current. k

The bottom of the sea in that region—the Grand Banks—assists, no doubt, in forcing this mass of cold
waters to the surface; and the fact that they penetrate far down across the usual track of the Gulf Stream, at
times almost cutting it in two as it were, seems to indicate that their momentum here is greater than the-
momentum of the warm waters of the Gulf Stream, which they push aside; or it may be that this part of ‘the
ocean is very shallow. It would be in‘reresting to ascertain as to this with lead and line.

Between this peninsula of cold water and Newfoundland there is a layer or branch of warm waters ; perhaps
these are brought there by a bifurcation of the Gulf Stream. Here we have clearly and unexpectedly unmasked
the very seat of that agent which produces the Newfoundland fogs. It is spread out over an area frequently em-
bracing several thousand square miles in extent, covered with cold water, and surrounded on three sides, at least,
with an immensg body of warm. May it not be that the proximity to each other of these two very unequally
heated surfaces out upon the ocean would be attended by atmospherical phenomena not unlike those of the
land and sea breezes? These warm currents of the sea are powerful meteorological agents. I have been®
enabled to trace, in thunder and lightning, the-in-ﬂuence of the Gulf Stream in the eastern half of the Atlantic as
far North as the parallel of 55° N.; for there, in the dead of winter, a thunder storm is not unusual.

Reviewing now what has been said concerning the layers of cold and warm water along the European
roﬁj;e of the Gulf Stream, and returning to the cool and warm streaks mentioned by Lieut. Walsh, and
claimed by the Coast Survey as the discovery of a “branch” from the Gulf Stream: it appears probable that
the warm waters which they encountered, and reported as coming from the Gulf Stream, are the warm waters
properly due the latitude, and the effect of the South America shore line as far as Cape St. Roque, in sending

_North its warm waters. The difference of 'temperature may be partly due, also, to the warm waters’ of the sur-
face being separated into streaks by the cooler waters of the submarine current which by the agitation of the
ocean are here and there brought to the surface through the thin layer of warm surface water. ‘

If we draw a line of a degree or two in breadth from the capes of the Chesapeake and the Delaware
Bays towards Cape St. Roque in Brazil, we shall ﬁnd in this direction, after crossing the Gulf Stream, a re-
markable layer of cold water. ‘This’]ayer extends to the equator, and is more clearly marked at some seasons
of the year than at others :—~—so0 much so thatT have been ata loss to account for it. Like an‘immense lake, itis
surrounded with waters of a higher temperature. It cannot therefore be brought there by a cold surface cur- -

rent. Ttis strictly a layer, in contradistinction to a current.
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- The only idea that has sugge‘s‘ted itself in explanation of ‘this phenomenon is in the conjecture that there
may be stretching offin this direction, a submerged mourﬁain rangé or ridge at the bottom of' the sea, across
which the cold waters of this submarme current as it forces itself down towards the equator, are brought to the
surface by the agltatlon of the waves. ;

Standing out Tike peaks in this range are the islands of Fernando de Noronha, the Penedo de San Pedro,
and the Bermudas. The islands and mountains of Cuba occupy a posmon whlch a mountam spur from this
sunken range mlght be supposed to occupy, ;

Lieut. Walsh, in the ¢ Taney,” was dlrected_ to run across this supposed submarine range of mountains,
a zig-zag line of deep-sea soundings from the equator to the‘capes of Virginia. But unfortunately his schooner
proved unseaworthy, and he had to abandon this interesting part of his work.

Capt. Powell, of the U. S. S. “ Jno. Adams,” in 1850 found himself on a shoal in the South Atlantlc,
and the fact was first made known entirely by the change in temperature of the surface water. Finding the
water to become cool, he got a cast of the deep-sea lead, and found bottom. These facts, as far as they go,
give some sort of plausibility to the conjecture, concerning this streak of cool water. Lieut. Commanding S.
P. Lee, about to sail in the ¢ Dolphin,’\"has instructions thoroughly to investigate it. |

The isotherms of 60°, 50°, and 40°, take a northeastwardly direction across the Atlamic, and show. the
waters of the ocean to be as warm, indeed warmer, between latitude 60° and 65° off the shores of Europe,
than they are on this sidé near the parallels of 40° and 45°. - ‘

That the Gulf Stream is roof-shaped : that is, it is higher in the middle and lower at the edges—and that
it has a roof-current run’nino* from the middle or axial line to either edge, as suggested in 1844, has been
proved by experiments since made with regard to it, by officers of the navy.

Thus, in loweringa boat to try a current, they found that the boat would invariably be dmfted towards
one side or other of the stream, while the vessel herself was drifted along in the direction of 1t . Now were
it possible to make a vertical section across the Gulf Stream, the top of it would appear convex, and the
bottom concave, unless where the bottom of it reaches the bottom of the sea.

This feature of the Gulf Stream throws a gleam of light upon the locus of the Gulf weed, by proving that
its place of growth cannot be on this side (west) of the middle of that stream. No (ulf weed is ever found
west of the axis of the Gulf Stream ; and, if we admit the top of the stream to be higher in the middle than-at
the edges, it would be difficult to imagine how the Gulf weed should cross it, or get from one side of it to the 6fher.

The inference, therefore, would be, that as all the Gulf weed which is seen about this stream is on its eastern
declivity, the locus of the weed must be somewhere: within or.near the borders ‘of the streani, and to the c.a‘as‘t of
the middle. And this idea is strengthened by the report of Captain Scott, a most intelligent shipﬁxaster, .who
informs me that he has seen the Gulf weed growing on {he Bahama Banks. I have specimens of it which he
had the kindness to send me, with seed vessels, plucked up from the bottom while at anchor on the édge of
the Gulf Stream. ~Hence we account for the fact that the Gulf weed should be seen on the eastern and not on
the western borders of the Gulf Stream. - o
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A study of the thermal charts wﬂl reward the stuc_ient with new. and better jdez;s as to the syétem of
oceﬁnic ciréulaiion. Plate VII exhibits the meanfgeographical_ position of the isothe;ms for vari’dus degrees of
Fahrenheit from 80° down for each month. These lines-are taken from the Thermal Charts, series'»D.’v

QLet; us'take the isotherm of 80° for September as an illustration :—the greatest effect of the solar heat is
~ produced upon the land during the month of Augu‘st; but this chart shows that it is September before the North

Atlantic Ocean is fully suppﬁed with its annual store of heat for the winter. |

We see clearly enough by the monthly isotherm for 80°, that the western half of the Atlantic Ocean is
heated up, not by the Gulf Stream alone, as is generally supposed, but by the great equatorial cauldron to the
West of Long. 35°, and to the North of Cape St. Roque, in Brazil. The lowest reach of the 80° isotherm
for September—-lf we except the remarkable equatorial flexure which actually extends from 40° to 2° N., and
rises up again t0'35° N.—to the West of the meridian of Cape St. Roque is above its highest reach to the East
of that meridian. And now that we have the fact, how obvious, beautiful and striking is the cause !

Cape St. Roque is in 5° S. Now study the .configuration of the Southern American continent from this
Cape to the Windward Islands of the West Indies, and take into account also, certain physical conditions of
th,e-s‘e regions :—The Amazon always ata high temperature because it runs from West to East, is pouring an
immense column of warm water into this part of the ocean. As this water and the heat of the sun raise the
teiuperaturebf the ocean along the equatorial sea-front of this coast, there is no escape for the liquid element,
as it grows warmer and lighter, except to the North. The fand on the South prevents the tepid waters from
spreading out in that direction as they may do to the East of 35° W., for here there is a space about 18° of
Long. broad in which the sea is clear both to the North and South.

They must consequently flow North. .A mere inspection of the thermal chart is sufficient to make obvious
the fact, that the warm waters which are found East of the usual limits assigned the Gulf Strearn, and between

. the parallels of 30° and 40° N. do not come from the Gulf Stream, but from this great equatorial cauldrom,
which Cai)e St. Roque blocks up on the South, and which forces its overheated waters up to the 40th degree
of North latitude, not through the Caribbean sea and Gulf Stream, but over the broad surface of the left bosom
of the Atlantlc ocean. ‘

Here we are again tempted to pause and admire the beautiful revelations which in the bemgn system of
'tem.btqal adaptatxon, these researches unfold and spread out before us'for contemplation. In doing this, we
shall have a free pardon from those at least who delight ¢ to look through nature up to nature’s God.”

 What two things in mature can be apparenﬂy more remote in their physical relations to each other, than
the limate of western: Europe and the proﬁle of a coast line.in South America? Yet this chart reveals to us
not- only the fact that these relations between the two are most mtxmate, but makes us acquainted with the
arrangements by which such relations are established.

The barrier which the South American shore line opposes to the escape on the South, of the hot waters
from this great equatorxal cauldron of St. Roque, causes them to flow North, and, in September, as the winter

“approaches, to heat up the western half of the Atlantic Ocean, and to cover it with a mantle of warr;utl; above
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summer heat as far up as the pax;aIlél of 40°. Here heat to temper the winter climate of western Europe is
stored away, asin an air chamber to furnace-heated apartments; and during the winter, when the fire of the
solar rays sinks down, the westwardly winds and eastwardly currents, are sent to perform their office in this
benign arrangement. Though unstable and capricious to us they seem to be, they nevertheless “ fulfil His com-
mandments ® with regularity, and perform their offices with certainty. In tempering the climates of Europe
with heat in winter, that has been bottled away in the waters of the ocean during summer, they are tobe regarded
as the flues and the regulators for distributing it at the right time, at the right‘ places, in the right quantities.

By Mérch, when “ the winter is passed and gone,” the furnace which had been started By the tays of the
sun in the previous summer, and which, by autumn, had heated ﬁp the ocean in our hemispher‘e, has gone
down. The cauldron of St. Roque, ceasing in activity, has failed in its supplies, and the chambers of warmth
upon the northern sea, having been exhausted of their heated Water, which has been expended in the manner
already explained, have contracted their limits. The surface of heated water Whlch in September, was spread
out over the western half of the Atlantic, from the equater to the parallel of 40° North, and which raised this
immense area to the temperature of 80°, and upwards, is not to be found in early spring on this side of the
parallel of 8° N, '

The isotherm of 80° in March, after qmttmg the Caribbean sea, runs along parallel with the South
American coast, towards Cape St. Roque, keeping some 8° or 10° from it. Therefore the heat dispensed over
Euroﬁe from this cauldron falls off in March. But at this season, the sun comes forth with fresh supplies; he
then crosses the line and passes over into the northern hemisphere; and the charts shew that the probéss of
heating the water in this great cauldron for the next winter is now about to commence. '

In the meantime, so benign is the system of cosmical arrangements, another process of raising fhe tem-
peratlire of Europe commences. The land is more readily impressed than the sea, by ﬂie heat of the solar rays:
at this season then, the summer climate due these transatlantic latitudes is modified by the action of the sun’s
rays directly upon the land. The land receives heat from them, but instead of having the capacity of water for
reserving it, it imparts it stralghtway to the air, and thus the proper climate, because it is the climate whxch the
Creator has, for his own wise purposes, allotted to. this. porfion of the earth, is maintained until the marine
cauldron of Cape St. Roque is again heated and brought into the state for supplying the means of maintaining the
needful temperature in Europe during the absence of the sun in the other hen;isphere.f e faee s

In like manner the Gulf of Guinea forms a cauldron and a furnace, and spreads out over the South Atlan-
tic an air chamber for heating up in winter, and keeping warm, the extra-tropical regidns of South America.
Every traveller has remarked upon the mild climate of Patagonia and the Falkland Islands. '

“ Temperature in high southern latitudes,* says a very close observer who is co-operating with me in col-
lecting materials for the charts, ¢ differs greatly from the temperature in northern. * In southern latitudes there
seems to be no extremes of heat and cold as at the North. | o |

~“Newport, R. I., for instance, latitude 41° N., longitude 71° W., and Rio Negro, latitude 41° 8., and

longitude 63° W., as a comparison:
34
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¢ In the former, cattle have to be stabled and fed during the winter, not being able to get a living 1 in the
ﬁelds an account of snow and ice. S ,

“In the latter, the cattle feed in the fields all the winter, there bemg plenty of vegetatlon and no use of hay.

«On the Falkland Islands, (latitude 51—2° 8. ,) thousands of bulloeks, sheep, and horses, are running
wild over the country gathering a living all through the winter.”

\ We ‘should therefore have, on the eastern side of the South. Atlantic, the counterpart of the warm
isotherms which stretch up on the western side of the North.

The water inthe equatorial cauldron of Guinea cannot escape North: the shore line will not permitit. It
rhust therefore overflow to the South, as that of St. Roque does to the North, carrying to Patagonia and the
Falkland Islands, beyond 50° 8., the winter climate of Charleston, South Carolina, on our side of the North

Atlantic ; or of the “Emerald Island,” on the other. ‘ ~
" From this source and from the Lt{gullas current, which receives its heat froem the Indian Ocean, the South
Atlantic is covered with a mantle of warmth which tempers to such a remarkable degree the climate of South
Amerlca, :

* Because Western Europe had a mild climate and an ocean to the westward, and the eastern shores of North
America a severe winter climate and an ocean to the eastward, a generalization has been deduced as to the
climates of countries which have an ocean to the west, and of those which haye an ocean to the east, which
does not hold - good. -

This cauldron in the Gulfof Guinea and the Indian Ocean, which heats water for the South Atlantic, causes
this rule, so far as the extra-tropical climate of South America is concerned, to have its exceptions.

All geographers have noticed, and philosophers have frequently remarked upon, the conformity as to the
shore-line profile of equatorial America an(i equatorial Africa.

It is true, we cannot now tell the reason, though explanations, founded upon mere conjecture, have been
offered, why there should be this sort of jutting in and jutting out of the shore line, as at Cape St. Roque
and the Gulf of Guinea, on opposite sides of the Atlantic; but one of the purposes at least, which this peculiar
configuration was intended to subserve is without doubt now revealed to us. . :

We see that by this conﬁguratlon, two cisterns of hot water are formed in this ocean, one of whlch dns-
tributes heat and warmth to Western Europe; the other, at the opposite season, tempers the climate of Eastem
Patagoma, ' »

. Phlegmatic must be the mind that is not impressed with ideas of grandeur and simplicity as it contem-
plates that exquisite design; those benign and beautiful arrangements, by which the climate of one hemisphere
is made to ‘depend upon the curve of that Tine against which the ‘sea is made to dash its waves in the other.
Impressed with the perfection of ‘terrestrial adaptations, he who studies the economy of the great cosmical ar-
rangements is reminded that not only is there design in giving shore lines their profile, the land and the water
their proportions, and in placing the desert and the pool where they are ;—but the conviction is forced upon

him also, that every hill and valley, with the grass upon its sides, have each its office to perform in the grand design.
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Returning now to the study of Plate VII, and to the contemplatlon of the 1sotherms of 80°, for the different
months, we are struck with the remarkable bendmg of all. these lines towards the equator, on the eastern side
of the, Atlantic. This feature in them indicates, more surely than any direct observations upon the' currents
can do, the presence, along the African shores, of a large volume of cooler and running waters. |

These are the waters which, heated up in the cauldron of St. Roque, in the Caribbean Sea, and Gulf of
Mexico, have been made to run to the North, loaded wirh heat, to temper climates there. Having performed
 this office, they are obedient still to the ¢Mighty Voice’” which the winds and the waves obey. They are re-
| tarning by this channel along the African shore to be again replenished with warmth and to keep up the system of
beneficent and wholesome circulation designed for the ocean.

The thermal charts abound with beautiful results and instructive facts, all of which are expressed by the
charts themselves much more clearly and forcibly than any written description of mine can present them.

It is proposed to construct from the same journals, which have afforded the materials for these thermel
charts of the Atlantic, which journals give the temperature of the air, also, another set of thermal charts which
shall relate to the temperature of the atmosphere over the ocean, though Professbr Dove, by means of his valua-
ble thermal charts of the almosphere, has rendered this labor much less interesting than in the absence of his
exquisite work it would have been; for it has already been shown by my charts, in connection with his, that
the remarkable bending of his isotherms as they enter the land along the western shores of Northern Europe
and America, is owing in a great degree to the manner in which the aqueous curves of equal temperature
approach those shores. |

These charts will show very conclusively, and in .a manner the most striking, that the mean temperature

of the ocean -at the surface is higher than that of the atmosphere.

The Track Chart. |

The charts numbered series A, are the ¢« Track Charts.” Charts of this letter have been publielled for
the North Atlantic, in eight large sheets, and for a part of the South Atlantic. The rest of the South’ Atlantic
is in press; and the remaining numbers of this series, both for the Indian and Pacxﬁc oceans, are in process
of construction. They are on a scale of 0.8 1 ini to a degree at the Equator

The different sheets of this series show at a glance the frequented and unfrequented paits of the ocean;
{hey inform the navigator as to the general character of the wind and weather, the force and direction of the
currents encountered by those who have preceded him in the same part of the ocean, and at the same season
of the year.- n . . ' “

I have obtained* a list of arrivals at San Francisco from the Atlantic ports of the Umted States and Europe,
up to the middle of Decembez 1850. 'I‘akmg the shortest passage for each month by Anmerican, Enghsh
French and Dutch vessels, we find that the Amencan vessels Whlch arrived there after the shortest passage m

——

% San Francisco Herald, January 1, 1851
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May, J une*,..]'ul’y, September, November and Decémber, vha(;i each these charts onboard. Of the vessels thus
furnished, the shortest passage was by the Sea Witch in 97 days, the average of the six being 114 days.
" The shortest of the other six which did not have the charts was 119 déys, and the average 128.
Mean average, taking the shortest passage only. for each month:
' For Ametican vessels, 122 days.
¢ English ¢ 167§ «
% French  «. 1823 «
W ¢« Dutch ¢« 1904 <
The average passage of all the American vessels that arrived during the year is 1874 days, i. e. 734 days
longer than the mean of the 6 shortest passages with the charts on board ; 59% loniger than the six shortest
without the charts—20 days longer than the average of ‘the 8 shortest by English; 43 days longer than the 8
shortest by French, and 3.days shorter than the mean of the 7 shortest passages by Dutch vessels. |
These charts are highly prized by practical navigators, and are eagerly sought after by them.
This series as far as published is the work of Lieutenant Whiting, Passed Midshipmen Wyman, Gibbon,
Beaumont; Temple and Wooley; and of Professors Flye and Benedict, all of the Navy.

The Trade Wind Chart.
Those charts of the series, marked letter B, are illustrative of the trade winds and the regions of calms
and monsoons contiguous thereto. They are constructed according to a peculiar system of engraved squares.
‘This series, published only for the Atlantic, shows that the N. E. trade winds occupy a belt or zone.
extending in length from East to West across that ocean, having a variable breadth of from 17° to 35° of
latitude. Its average mean breadth is about 23°; and in its extreme range it extends from 3° South to 35°
North, according to the season of the year.
'This zone makes two vibrations in a year. It reaches its extreme northern declination usually in Sep-
tember. Then returning and following the Sun, it reaches its southern extreme in March and April. Being
stationary for two or three months, between 3° and 4° North it commences to return North, and in the months
“of August, September and October, its other stétionary period, it is seldom or never found to the South of the
parallel of 9° N. The parallel of 9° N. may be taken as the mean limit of the equatorial border of the zone
of N. E. Trades. . ’

The S. E. tréd’ekWinds;‘occupy’ a similar zone in the South Atlantic, with a like vibfatory motion. The
mean equatorial limit of this zone instead of being near the parallel of 9° South, to correspond with the zone
of the northern hemisphere, is in about 3° North.

1t is a remarkable phenomenon, discovered in the course of these investigations, that the S. E. trade winds ‘
blow with more force than do their congeners of the northern hemisphere. They -have force enough to push
the latter with their belt back towards the North, intruding occasionally in the late summer; and .in-the early
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fall months, as far as the parallel of 9° North. Whereas, out of many thousands of records examined, it doeg
not appear that the belt of N. E. trade winds is ever found to cross the parallel of 3° South.

The two zones of winds are characterised by a like difference of strength in the Pacific. “The S. E.
trade winds of the Atlantic ocean have force ehough to push their equatorial limits over into the northern
hemisphere, and to maintain them there during the greater part of the year. The reverse is never fhe case:
the N. E.'trades have not the force to crowd out the S. E. trades, and to maintain themselves for any
month of the year in the southern hemisphere.

The px;evailing direction of what are called the N. E. trade winds is, as nearly as the observations which
mariners usually furnish, enable me to determine, about E. N: E.

By resolving the forces which it is supposed are the principal forces that put those winds in motion, viz :
calorific action of the -Sun, and diurnal rotation of the earth, we are led to the conclusion, that the latter is
much the greater of the two in its effects upon the trade winds of the northern hemisphere. But not to such
an extent is it greater in-its effects upon those of the southern. -We have seen that those two opposing cur-
rents of wind are so unequally balanced that one recedes before the other, and that the ¢urrent from the southern
hemisphere is larger in volume; ¢. e., it moves a greater zone or belt of air. The 8. E, trade winds discharge
themselves over the equator,—i. e., across a great circle,—into the region of equatorial calms ; while the N. E.
trade winds discharge themselves into the same region over a parallel of latitude, and"consequently';bver a small
circle. If therefore we take what obtains in the Atlantic as the type of what obtains entirely around the earth,
as it regards the trade winds, we shall see that the S. E. trade winds keep in motion more air than the N. E.
do, by 2 quantity at least proportional to the difference between the circumference of the earth at the equator,
and the circumference of the earth at the parallel of latitude of 9° N. For if we suppose that those two
perpetual. currents of air extend the same distance from the surface of the earth, and move with the same
velocity, a greater volume from the South would flow across the equator in a given time, than would flow from
the North over the parallel of 9° in the same time; the ratio between-the two quantities would be as rad.
to the sec. of 9°. Besides this, the quantity of land lying within and to the North of the region of the N. E:
trade winds is much greater than the ,quan.tity within and to the South of the region of the S. E. trade winds.
In consequence of this, the mean level of the earth’s surface within the region of the N. E. trade winds is, it
may reasonably be supposed, somewhat above the mean level of that-part:which: is-within the region of the
8. E. trade winds. And as the N. E. trade winds blow under the influence of a greater extent of land: surface
than the S. E. trades do, the former are more obstructed in their course than the latter, by the forests, the

mountain ranges, unequally heated surfaces and other such like inequalities. . o ;
: As already stated, the charts show that the momentum of the S. E. trade winds is sufficient to. push the
equatorial limits of their northern congeners back into the northern hemisphere, and to keep them at a mean;
as far North as the 9th parallel- of North latitude. = Besides this fact, our investigations also indioate that
while the N. E. trade winds, so called, make an angle in their general course of about 23° with the equator

(E.-N. E.,) those of the S." E: make an ‘angle of 209 or more with the equator (S. E. byE.) I speak of
36 .
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those in the Atlantic: thus‘indicating that the latter approach the equator more directly in their course than do
the others, and that consequently, the effect of the diurnal rotation of the earth being the same for like parallels,
North and South, the calorific influence of the Sun, exerts more power in giving moﬁon to the southern than
to the northern system of Atlantic trade winds.

That such is the case in nature is rendered still more probable from this consideration : all the great
deserts are in the northern hemisphere, and the land surface is also much greater on our side of the equator.
The action of the Sun upon these unequally absorbing and radiatiﬁg surfaces in and behind, or to the north-
ward of the N. E. trades, probably teAnds'to retard these winds, and to draw large volumes of the atmosphere
that otherwise would be moved by them, back to supply the partial vacuums made by the heat of the Sun, as
it pours down with such intensity its rays upon the vast plains of burning sands and unequally heated land
surfaces in our overheated hemisphere. The N. W. winds of the southern, are stronger than the S. W. winds
of the northern hemisphere. |
" The charts show that the influence of the land upon the normal directions of the wind at sea, is an im-
mense influence. 1t is frequently traced for a thousand miles or more out upon the ocean.

For instance : theaction of the Sun’s rays upon the great deserts and arid plains of Africa, in the summer
and autumnal months, is such as to be felt nearly across the Atlantic ocean between the equator and the par-
allel of 13° North. Between this parallel and the equator, the trade winds are turned back by the heated plains
of Africa, and are caused to blow a regular southwardly monsoon for six months.

This monsoon is a discovery which has been fully and completely developed by the charts and the inves-
tigations connected with them. They (the monsoons) blow towards the coast of Africa from June to November,
inclusively. They bring the rains which divide the seasons in these parts of the African coast. The region
of the oceani embraced by the monsoons is cuniform in its shape, having its base resting upon Africa, and its
apex stretching over ’till within 10° or 15° of the mouth of the Amazon.

Indeed, when we come to study the effects of South America and Africa, (as developed by these charts,)
upon the winds at sea, we should be led to the conclusion—had the foot of civilized man never trod the interior
~ of these two continents—that the climate of ‘one is humid ; that its valleys are for the most part covered with

vegetation which protects its surface from the Sun’s rays; while the plains of the other are arid and naked;
‘and for the most part act like furnaces in drawing the winds from the sea to supply air for the ascending
columns which rise from its overheated plains. |

Pushing these facts and arguments still further, these beautiful and interesting researches seem already
sufficient almost to justify the assertion, that were it not for the Great Desert of Zahara and other arid plains
of Africa, the Western shores of that continent within the trade wind region would be almost, if not altogether,
as rainless and sterile as the desert itself.

+ These investigations, with their beautiful developments eagerly captivate the mind; giving wings to the
~ imagination, they teach us to regard the sandy deserts, the arid plains, and the inland basins of the earth, as

compensations in the great system of atmospherical circulation. Like counterpoises to the telescope, which
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the astronomer regards as incumbrances to his instrument, these wastes serve as make-weigl;ts, to give cer-
~ tainty and smoothness of motion ;—facility, and accuracy to the workings of the machine.

The meteorological and physical researches with which the % Wind and Current Charts” are connected,
relate only to the sea. Already the mariner has felt and acknowledged the importance of them. Commerce
and navigation are reaping benefits from them of great moment. The merchants of Bombay and American
navigators, with that regard for the préctical and useful which adorns their character and malkes them renowned,
have nobly stepped forward, and volunteered to co-operate with me in collecting facts for the further prosgeu-
tion of the work.- More than a thousand ships are now daily and h'ourly occupied in all parts of the ocean in
making and recording, each a prescribed series of observations upon the winds and the currents, the rains, the
calms, the storms, the thunder and the lightning ;—the fogs, and clouds, and drift ;—the temperature of the air -
and water; and all other subjects and objects, facts and phenomena, which are of interest to navigation and
to science. By a recent order of the Board of Admiralty also, every captam and master in the English navy are
required to keep a “Track Chart” of the ship. : .

Enough of ¢ Abstract Logs” has already been collected at this office to make "upwar&s of two hundred
large manuscript volumes, averaging each from two to three thousand days’ observations, and the number is

- constantly increasing; indeed, the materials increase faster than I have forcé to dis‘cuss‘them. ‘

When we travel out upon the ocean, and get beyond the influence of the land upon the winds, we ﬁnd
ourselves in a field particularly favorable for studying the general laws of atmospherical circulation.

Here, beyond the reach of the great equatorial and polar currents of the sea, there are no unduly heated
surfacés, no mountain ranges, or other obstructions to the cireulation of the atmosphere ; nothing to disturb it
in its natural courses. The sea, therefore, is the field for observing the operations of the general laws which
govern its circulation. Observations on the land will enable us to di'scover the exceptions. But from the sea
we shall get the rule. Each valley, every mountain range and local district, may be said to have its own
peculiar system of calms,r winds, rains, and droughts. But not so the surface of the broad ocean. '

In this connection I beg leave to call the attention of meteorologists on shore to the importance of intro-
ducing a special column in their journals, to show what are the rainy winds at each station, and for each
season of the year. ‘ | |

Upon every water-shed which is drained into the sea, the precipitation may be considered as gr'éater than
the evaporation for the whole extent of the shed so drained, by the amount of watet which runs off into the
sea. In this view, all rivers may be regarded as immense rain gauges; and the volume of water annually dis-
charged by any one, ‘as an expression of the quantity which is annually evaporated from the sea, carried back

by the winds, and precipitated thronghout the whole extent of the valley that is drained by it.  Now, if we
knew the rain winds from the dry, for each locality and season generally throughout such a basin, we should be
enabled to determine, with some degree of probability at least, as to the part of the ocean from which such
rains were evaporated. And thus, notwithstanding all the eddies caused by mountain chains, and other uneven

surfaces, we might detect the general course of the atmospherical circulation over the land as well as the sea,
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and make the ge:n'éral. courses of circulation in each valley as obvious to the mind of the philosopher as is the

current of the Mississippi, or -;)f any other great river, to his senses. That river so abounds with eddies, that-
it is difficult to tell by regarding small portions of its surface only, which way the water is flowing.  But when

we come to regard the drift wood and the whole river, we are left in no doubt as to the onward course of the

main stream itself, with all its eddies and whirlpools. ‘

. These investigations as to the winds at sea, indicate that the vapors which supply the sources of the Amazon

‘ mtk rain, are taken up from the Atlantic ocean by the N. E. and S. E. trade winds.

 These investigations show that the trade wind regions of the ocean, beyond the immediate vicinity of the

land, are, for the most part, rainless regions; and that the trade-wind zones may be described in a hyetographic

sense as the eva;porating regions. l

They also show, or rather.indicate as a general rule, that, leaving the polar hmlts of the two trade wind
systems, and approachmg the nearest pole, the precipitation is greater than the evaporatlon, until the point of
maximum cold is reached }

They also seem o mdlcate asa geneml rule, that the S. E. and N. E. trade winds which come from a
lower and. gort toa. higher temperature, are the evaporatmg winds, 1. e., they evaporate more than they. precipi-
) tate, Whlle those winds which come from a higher and go- to a lower temperature, are the rain winds, 4. e. they -
prec:pltate more than they evaporate That such is the case, these charts indicate ; reason teaches it to us;
and phﬂosophy tells.us it is so. : :

The results of these charts, merefore, suggest the i mqulry as to the sufﬁmency of the Atlantic, after supply-
ing the sources.of the Ariiazon and its tributaries with their waters, to supply also the sources of the Missis-
Sif;Pi and the St. LaWrence, and of all the rivers, great and small; of North America and Europe.

. A careful study of the rain winds, in connection with the « Wind and Current Charts,”” will probably in-
dicate to us the ¢ springs in the ocean,” which supply the vapors for the rains that are carried off by those
great rivers. ‘

¢ All the rivers run into the sea: yet the sea is not full; unto the place from whence they come thither
they return again.”

A Returning now to the trade winds of the Atlantic :—There is between the two systems, a region of calms,
known as the equatorial calms. It has a mean average breadth of about six degrees of latitude. In this
region, the air which is brought along to the equator by the N. E. and S. E. trades, ascends. .

If we liken. the belt of equatorial calms to an immense atmospherical trough, extending, as it does,
entirely around the earth, and liken the N. E. and S. E. trade winds to two streams discharging themselves
into it, we shall'see that we have two currents perpetually running in at'the bottom ; and that therefore we must’
have as much air as the two currents-bring in at the-bottom, to flow out at the top. What flows out at the top
is carried back north and south, by these upper currents, which are thus proved to exist and to flow counter t0
the trade winds. . '

* Using still further this mode of illustration ;—if we liken the calm belt of Cancer, and the calm belt of Ca-
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pncorn” each to-a great atmospherical trough extendmg around the earth also, we shall seé that.in this case
" the currents .are running in at the top and out at the bottom: here the current from the equator meets in the
upper. remons, the currents from the poles‘ the two descend; and-the atmosphere which they thus pour into these
belts runs out at the bottom—on one side towards the equator, as the perpetual trade Wrnds j—on: the other,
towards the poles as the prevailing. winds of the regions between these belts and the polar crrctes ‘
 The belt of equatonal ‘¢alms is a belt of constant precipitation. - Capt. Wilkes, of the Explorlng Expedi-b '
tion, when he crossed it in 1838, found it to extend from 4° N. to 12° N.  He was ten days in crossing it, “
-and during those. ten days rain fell to the depth of &15 mches, or at the rate of 18 feet. and upwecrds durmg
the year. SRR ‘ 3 e ‘
This belt of calms Vibrates up and- down the ocean as the bells of. the trade winds.do. Ip the summer
months it is found between the parallels of 8° and 14° of North latrtude, and in the sprmtr between 67 '8. and:
4° N. \ Tk el o e T ‘

x

" By this chart the nav 1gator can tell What places w1thm the range of thls zone, have,tdurmg the, y@ar, two‘ |

T

rainy seasons, what one, and what are the rainy months. for each locahtytf R R U .
- Were the N. E. and the S. E. trades with the belt of equatonal calms of different colors and ‘v;ls;b]e to an -
_-astronomer in one of the planets, he might, by the motron of these belts or grrdles alone, tell the seasons Wrth us.
_He would see them at one season going North then appearmg statlonary, and then commenclng their:
return to the South. But though he would observe that they follow thie Sun in his annual course, he Would re-
mark that they do not change their latltude, as much as the. sun does his. declmatron -he would therefore dis-
/cover that their extremes of declination are not so far asunder as the troplcs of. Cancer and. Caprlcom, though
- in certam seasons the changes from day to day are very great. He would observe that these zones of Wlnd&
and calms have their tropics or stationary nodes, about which they linger near three months at a time ; and that.
they pass from one of their tropics to the other in alittle less than another three months. Thus he would.
-observe the whole system of belts to go- North from the latter part of May till some time-in August. Then they
would stop and remain stationary till wmter, in December; when again they would commence to move raprdly
over the ocean, and down towards the South, until the last of February or first of March ~then agam they Would
become stationary and remam about this, their southern tropic, till May again, L
The zone of the S. E. trade winds would pr esent to him its northern edge inclined somewhat to the equator_
commencmg near the coast of Africa and tracmcr the usual outlines of this edge over towards South America,:
he would discover that it approached the equator atanangle of about 15°; and our supposed astronomer wouldk
announce that the equatorral edge of the zone of S. E. trades in the Atlantic is mchned towards the equator at
an angle of 15°—that it lies W, 15° N., and E. 15° S.” :
. Turning his attention now to the belt of N. E. trade Wmds, he wou]d observe the equatorial edge of thlS
zone to be somewhat, though not altogether, symmetrxcal with the equatonal edge of the S. E. trade wind zone
“of the other hemlsphere. On the African side it is farthest from the equator, whlch it approaches at an angle

kof about 10° (W. by S.) until it 1eaches the meridian of ahout 40° west. Here itis deﬂected to the North
36
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and trends off in the direction of W. N. W. Here we begm to experience the effect of the North American-
: continent upon the trade winds at sea. The rareﬁcatron caused by the lands of northern Texas and the arid
plams in that quarter, is sufficient in summer to convert the N. E. trades of the Gulf of Mexrco mto a pre-.‘
vailing wind from the southward and eastward, E : o -

'Tn the Pacific and within a certain distance frome the land, the N. E. trade winds are, by the same infla-
enees; as these researches into the winds and currents of the sea have reveeled, converted into a so_ufherly
monsoon. ‘ /( | ' § o

Bj tracing orr a chart.the equatorial limits of the N. E. and S. E. trade wirrds, as herein deseribed, it willA
be perceived that there is left betWeen the two syst'ems a wedge-shaped band having its broadest part on the
Africen side of the Atlantic. -The region of the ocean Which' the Planetary Astronomer would observe this
band or belt to cover, is the region which 'isoccupied by the equatorial calms and the African monsoons
that fall between the systems- ‘of N. E: and, S. E trade winds.. And were .the belt which represents these
 calms different from* ‘the test as to color, ‘the 1magmary astronomer would see it as somewhat of an irregular
~ curve not having*the northern and southem edges concentnc The concave side of this curved belt is turned to'
“the E. of N&y hol has its centré’near the shores of Greenland.

As before remarked, the new]y discovered mons6ons of the North Atlantic ocean also come within the
belt of equatorial’ calms. Fhef grve the pecuhar Wedge-shaped form to the regions between the two systems of -
trade winds. - B R ; ' ‘

Havmg completed ‘the physmal examination of the equatorial calms and winds, if the supposed observer V
from some distant sphere should ‘now turn his telescope towards the poles of our earth, he would observe a
zone of calms bordering the N . E. trade winds on the North, and another bordering the S. E. trade winds on
the South.  These calm zones also would be observed to vibrate up and down with the trade wind zones—par-
taking of their motions and following the declination of the sun. ‘

On the.polar side of each of these two calm zones there would be a broad band extending up into the polar
.régrons, the prevaﬂmg winds within which are the opposites of the trade winds, viz: S. W. in the northern
“and N. W. in the sothern hemisph‘ere . '

~ The equatorral edge of these calm belts is near the tropics, and their average breadth is 10° or 12°, Qn
one side of these belts the winds blow perpetually towards the equator; on the other, their prevailing direction
is towards the poles. :

These belts therefore may also. be considered as nodes in the gerneral system of atmospherrcal cuculatron

The atmosphere which theN E and S. E, trade winds keep in perpetual motion towards the equator
has for its node the equatorra] calms. Here it ascends, boils over, divides, and flows over in the upper regions

of the atmosphere, one part - gomg to the northern, the other to the southern hemisphere, to complete the.
¢ circuit of the winds,”” and to supply the sources of the trade winds with air.

* Arrived near the Tropic of Cancer, the northern current meets, in the upper regrons of the atmosp‘rere, the

return current which the prevailing Wmds of the north temperate zone have carrred as a surface current to the



CIRCULATION OF THE ATMOSPHERE. 143

hyperborearr regions of the North, - These two. currents produce another node or calm reg"lonl, in w‘hrch the-
atmosphere descends, and from which it issues both to the North and the South, assummg, on one side, the -
’oharacter of N. E. trades ; on the other the character of the S. W passage winds.

| _ This node has its fellow in the southern hemrsphere, where there is a like meeting of upper currents only
from one side of the zone of the calms of Caprrcorn, the wind issues as the S. E. trades; ; from the- other as
the N. W. passage winds of that p'—zrt ‘of the southern hemisphere, which is extra- -tropical. - See Plate II in.
which the two outer lines marked A, B, and ‘so on, are drawn to represent the vertical, and the arrows on the
shaded ground the hor17onta1 motion of the atmosphere g
Along the polar borders of these two calm belts, we “have another region of precrprtatron, though generally

~ the rains here are not so constant -as they are in the equatorral calms. The precipitation near the tropical
calms is nevertheless suﬁicient to mark the seasons; for"‘whenerrer these calm zones, as they go from North to -
: South with the sun, leave a given parallel, the rainy season ‘of that parallel, if it be in winter, is said to com-
mence. Hence we may explain the rainy season in Chili at the South, and in California at the North. .

This letter of the series of the charts will enable any one who consults it, to tell to what places
the tropical calms bring rain, and in what months' the rainy season commences and ends for any paralleh

To complete the physical examination of the earth’s atmosphere, which we have supposed an astronomer
in one of the planets to have undertaken according to the facts developed by the wind and current charts, it

‘remains for him to turn his telescope upon the icy regions of the poles. (For that we should courplete the ex-
amirration in this respect, it would be necessary to obtain the log book of ships in the anti-commercial regions-

| of‘the"oce‘an, which we cannot do.  As the sea is‘mo}st open near the South pole, the principles of the general
law of atmospherical circulation would be better developed probably by observations.in the Antarctic, than in
the Arctic regions.) ’ Lo e - :

" For the want of such observations, but with the light whlch these charts throw on the subject for our
guide, let us pursue the S. W. passage winds of the northern hemisphere ‘into the Arctic. regxons, and see
theoretically, with the imaginary telescope, how they get there; and being there, what becomes of them

From the parallel of 40° up towards the pole, the prevailing winds in the northern hemlsphere as already
reported, are the 8. W. passage winds, or as they are more generally called by | marmers the ¢ Wester]y”

:vwmds ; these, in the Atlantic, prevail over the ¢ Easterly” winds in the ratio"of about two to one.

Now if we suppose, and such is probably the case, these ¢ Westerly”’ winds to convey in two days a
r greater volume of atmosphere towards the Arctic circle than those * Easterly”” winds can bring back in one,
we establish the necessity for an upper current by which the diﬂ'erence may be returrred to the tropical calms
of our hemisphere. - Therefore there must be some place in the polar regions at whrch these S. W. winds cease
to go North, and from which they commence their return to the South and thls locahty must be in a region
pecuharly liable to calms. It is another atmospherrcal node in whrch the motlon of the air is upward, with a
‘decrease of barometric pressure. It is marked P, Plate II '

"If we now return to the calm belt of the northern’ tnopxcs, aml trace theoretrcally a portxon of air that in
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| its. circuit shall farrly represent the av erage course of these S.W. passage wmds, we shall see that it approaches?'
the pole ina loxodromw curve; that as' it approaches the pole it acqulres from the splral COnvolutlons fof ‘this:
‘curve which represents its path, a whirling motion, in the drrectron of the hands ofa clock movmg baclcwards,
and that the. portion of atmosphere- whose path .we ‘are. fcllowm would gradually: contract its gyratxons, until
it would ﬁnally ascend, turning against the hands of a watch, as it whxrls around. .
: After reaching the upper regions of the atmosphere, through. this whitl, its‘course would be fo the south-
ward 3 oL r_ather, owing to the effect of theaxral rvotauon_ot}the;earth, its coursewauld;be from the northward
“and eastward, until it should meet also in the upper. regiohs alike: portion from the asc‘ending‘ node formed in
the calms near the equator. - This place of meeting in. the: upper regions.of the atmospliere, as already remarked,
takes ‘place in the zone of the calms of Cancer. Here the two currents,’ the one from.the poles, the other from
_ the equator, balance each other; produce a'calm, or the descendmg node for the northern hemisphere, Wlth an
‘increase of barometri¢ pressure; ' , , ' ‘
~ Inthe southern hemisphere a-like process is going on; only there the N. W, passage wind w,ould_, as‘it:
ar_riyes near the Antartic calms, acquire a motion with the,Sun', or in the direction ‘of. the hards of a watch.
;"“”‘I‘-haf" such is/ the case, the ‘investigations that are carried on here do not. prove, but they, and a process of
.vreasomna' guided by analogy, derived from what they do showy suggest that such is probably the case. -
-The general course of the, ‘circulation of the atmosphere, as partly established and partly suggested by
“these researches and other sources of information is: an upper current from the poles, as far .as the troptcalo
calms; towards the equator thence a descent and a surface current (N. E. and S. E. trades) to'the equator.lal
~ealms.  Here an. ascent takes -place, through whrch air is supphed for an upper current. each way towards the
poles, as far as the zone of tropical calms.  Here there is a descent; and a continuation towards the polar.
regions as‘a surface current, (S. W. passage winds in the northern, N. W. in the southern hemisphere,) until
it. approaches, in part, the calms of the Arctic and Antarctic regions. - Here it commences to whirl about in the
manner already stated, forming the supposed polar calms, in which it ascends, and so commences its return
towards ‘the equator by reversmg the circuit just descrrbed Vlde Plate I1.

T he followxng is:a part of the hlstory connected with these researches

»Extmct Sfrom & letter to the Prussum .Mzmster, Ba'ron Von Gerolt dated, National Observatory, June 20, 1850

w4k Speakmg m advance somewhat of my pubhcatron, but leaning, nevertheless, upon the mdrcatwns
already grven by the mvestlgatlons Whlch arein progress at this office with regard to the winds and currents
of the sea, and the phenomena connected therewrth I ‘may remark that certain conclusions have been forced
upon me, with such ver1-s1m1htude, that it only remams for Professor Ehrenburgh with his mlcroscope, to wnte
the ﬁnal Q. E.D. to them. L A S T
For instance, my mvestrgatlons of the wmds at sea, 80 far as they bear upon the subject seem to. mdxcate
that the rivers and fresh water of the northern temperate and ﬁ'lgxd zones, are, for the most part, ev. aporated

‘from the South torrrd or, more properly speakmg, that they are taken up, from the sea by the S, E-. trade
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winds. Such at least-is the indication ; and certain facts so tend in their bearings,_ as to-convert this indication
into a conclusion that does not appear altogether forced. - '

As a general rule, most of the land is‘in the northern, and.most of the water in the southern hexﬁisphere.
But notwithstanding the absence of evaporating surface in- the northern hemisphere, most of the precipitation
takes place there, if we regard the waters that are discharged into the oeean by the rivers as an expression of
the exceés of the precipitation evér the evaporation that takes p]aee in'the b‘avsins’ drained by these rivers. The
basin of the Amazon is in both hemispheres; it is, therefore, common, and should not be, counted as pjeculiaf
to either. ‘The Rio de la Plata is the only great rivef then"ink the southern hemisphere 5 whe'reas, in thé.
northern, are all the r1vers, great and small, which glve drainage to-Europe, Asia, and:America.” @ - ﬁ

The question then comes up: Does the Atlantic afford evaporating surface sufficient. to supply all the
rivers of Europe and America with rain water? and, if so, by what winds de the vapors, that make these rains,
travel both East and West from the same place? : L L

Very little of America and no part of Europe is within the region of the N, E. trade Wmds ; and the trades,
because they come from a colder and go to a warmer chmate, are eminently evaporating winds. But how is it
to the North of the N. E. trade winds, where, on the surface of the earth, the S. W. are the prevailing winds?
Here, as a general remark, the winds are going from a warmer to a colder climate, and therefore oughf it
would seem, to precipitate more than they evaporate Thus, take the isotherm of 60° Fahr. in the Atlantlc,g
as an example: the mean dew point, we will suppose along this line, is between 50° and 60°, or at any other
degree below 60°—suppose 55°—that we may choose for the illustration.

Now let us proeeed still further North in this ocean until we reach the isotherm of 30° : on this line t’he
mean dew point must be below 30°, how much we cannot say, nor is it material for the illustration that we
should say. = Itis certainly below the mean dew point of 60‘” Now what becomes of the Yapor that has caused
the mean dew point on the isotherm of 60° to change to that which belongs to the isotherm of 30°7 It has
been precxpltated and the capaclty of the air to retain moisture has been lessened. proportwnably. : In thus.
viewing the case, the question arises : Whence are the vapors taken which supply with rain the sources of the
rivers of the North temperate and frigid zones.? o

You will understand me as speaking in general terms, without regard to any of the exceptlons caused by
anomalies, such as the Gulf Stream and the like. ’ ‘ |

- Where the N. E. and S. E. trade winds meet, they produce what is known as the belt of eqd’atorial calms.
This is one of the valvesin the great atmospherlcal machme, through which the air that is brought from the
North and the South by these trade winds, rises and escapes into the upper regions of the atmosphere, and
thence returns to supply the sources of the trades with- -fresh air to make more winds of. ,

Now the question is: Does the air which is‘brq\ight to ﬂiie 'val-v‘e bj the S. E. trades continue on towards
the North in the upper regions of the atmosphere, While‘ that: whidh comes down as the N, E. trades continues ‘
on towards the South in like manner? or, does the air Whlch the S. 'E. trades brmg to this calm place, rise
up and return to the South? or does the air of the two tradesﬁmtermmgle here, and’ ‘Bo, a part ot it indiscrimi-

nately, either to the North or to the South as chance may determme?
37
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I am inclined to favor an affirmative reply the first of these imerro‘gétories; and for these reyasons, in ad-
dition to those already alluded to :.

1st. Winter, late fall, and early spring, are the seasons of our greatest precipitation ; and this is the time
when. the sun is pumping up the vapor with the greatest energy from the southernb, and with the least from the
northern oceans—and so too when‘the sun is pumping up vapor from the northern hem-i’sphereﬂ\ﬁith all his ener~
gies, precipitation is most active in the southern. ' |

2d. The belt or band over which the S. E. trades prevail is much broader than that over which the N. E.
trades prevail ; consequently, supposing the velocity of each trade-wind to be the same, or neariy the sarhe, the
S. E. trade takes up’ more moisture because it sweeps over a broader belt of ocean; and, sweeping over’a.
broader belt, it remains longer in contact with the evaporating surface ; and consequently it may be supposed,
it brings more moisture to the belt of equatorial calms whence the ascent takes place..

A large portion of this moisture is deposited in the equatorial calms, which we know is a region of con-~
stant precipitation.. But where is the rest precipitated—in the northern or southern hemisphere? In the former,
I suppose; because the rivers and the rain gauge, as far as it has been observed, tell us that the total éxﬁount
of precipitation in the northern, is greater than that in the southern hemisphere ;. indeed, if is not neceééafy
fo consult’t‘le rain-gauge to learn'this; the rivers themselves are sufficient raih-gauges for this purpose ; for we
have-only to consider the volume of water annually discharged into the ocean by northern rivers, to see m 1ts -
an expression for an amount by which the total precipitation is in excess of the total evaporatlon Whlch takes
place in the whole extent of valleys drained by such rivers. Search the- southem hemxsphere for a hke quan-
tity, and the search will be in vain.. ‘

Seeing, moreover, that the southern hemisphere has more water and less land than the northern ; that it
lias less rain and fewer rivers, it seems as -though, in likening the atmosphere to an immense machine, we
might call the southern seas the boiler, and the northern cbntinent, the condenser for the mighty engine.

There is, perhaps, another point upon which an. argument, not altogether without plausibility, may be-
turned in favor of this hypothesis.

The grounds for this argument are drawn from: probability, and the argument itself rests-on the degree of’
belief and faith we have in the perfection of terrestrial adaptations.

- To state the argument in this point of view, we must consider the atmosphere; not only as a great con-
densing machine, but as an immense sewer, in which vast qliantities of eorrupt animal and vegetable matter are
coﬁtinuaﬂy.being cast for re-elaboration, purification, re-anrangement,wand re-adaptation to the purposes of the
animal and vegetable kihgdoms;, ”

Notwithstanding the quantity of matter that the plants and animals of the earth are continually taking from-
the atmosphere on the one hand, and are as continually casting into it on the other, so admirably arranged is-
it, and so perfect its ys'ystem of circulation, now across the seas, now through forests, and again over deserts,
burning sands, and frozen heights, that its proportions are never destroyed.. ”

In-this system of ‘purification and preservation, we know that vegetation in active growth Kas much to do-
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Now, then, if we consider that the N. E. trade winds, when they arrive at the equator, ascend, return to
the North in' the uppér regions until they reach the parallel 0f-30° or 40° North, where the descend to the sur-
face, and are known as what the Germans style the' S. W. passage winds; if, I say, this be the course of
atmospherical circulation, we shall see that the air in our winter time, when vegetation is asleep with us, would
probably not be exposed to the processes nece’ssary for its purification ; and finally, if such were the system of
circulation, the atmosphere of the northern hemisphere would, in process of ages, probably become different

\

from that of the southern hemisphere.*
~ 'We have no reason to believe in the existence of any such change in the;ucomponents of the atmosphere ;
and I had almost said, tﬁerqfore, in any such partial system of circulation.

On the other hand: if we maintain that the S. E. trade winds blow North after ascending into the upper
regions of the atmosphere through the equatorial calms, and that it is those winds, and not the N. E. trades
that in their circuit blow our S. W. passage winds; if, I say, we maintain this, we shall see the beautiful
adaptation for exposing them to the proper and wholesome vegetable agencies; our winter is the southern
summer ; then the S. E. trades blow through the southern forests which are then in their étage of activity. |

Arrived at the equator—properly prepared for the use of the inhabitants of the North temperate and frigid
zones—they ascend into the cloudé; and, after reaching the parallel of 30° N., they descend, and are then felt
* as"the Viotous; wholésoms, and Healthful S: W, passage winds of the northern winter ; contmumg on towards

the North fmgld zone, they perform their office for the inhabitants of those mhospltable chmates, and approach-

"4 The extra-tropical regions of the North have much more land, and therefore it may be supposed many more organs than the South
to breathe, consume, and vitiate the atmosphére consequently in any given time, as in a northern winter, the demands upon the atmos-
phere are very unequal on opposite sides of the equator. On one snde, the animal kingdom is exacting from it in excess—on the other—
the southern summer—the vegetable. ;

Speaking in general terms, it may be said that man- with his retinue of domestic animals, counts in the South but as one in a thous-
and at the North.” These myriads of warm-blooded animals in-excess, with the fires kindled by nian in his northern winter, leave us to
infer that more air is required for animal consumption and combustion on one mde of the equator than on the otl\er, especially in our
winter.

The air thus used, loses the proportions of gaseous combinations required to make it wholesome ; whence, therefore, is it purified ?
Not by the vegetation of the extra-tropical North, certainly, for its vegetation is then asleep.

But if we make this air return to the South by the route suggested, it will pass through the N. E. trade-wind region, and be partly
replenished by the perpetually active vegetation there. Then rising in the equatorial calms, and overleaping, in the upper regions, the S.
E. trades, it descends to the surface in the extra-tropical South, where it is summer, and where the forces of vegetation are in their most
active operation, =

Returning in the upper regions towards the North, from this part of its circuit, it first smkes the surface again as the 8. E..trades,.
where vegetation is again perpetually active. Being now completely purified, it rises up again in the equatorml calms, OveTIEaps in the
upper regions the N. E. trades, and descends in- the-extra-tropical North, fresh- with supplies in whiclesome propomons for breatlung
lungs and winter fires, :

And thus, though we cannot tell the reason why this earth was provided with zones of perpetual summer, alternate winter and oppo-
site seasons, we may nevertheless see through the atmosphere one of the purposes for which this arrangement of seasons, combination of
cllmates, and proportion of vegetable surface was intended to subserve.

In this view we see room for the harmony of nature. 'We have not a single physical fuct going to prove that such is nof the course
of the circulation:of the atmasphere about the surface of the earth ; but we have many facts and circamstances which, though they do'not
prove, yet they suggest, that such is the course.. : .

' Thus, using a figure of speech, we may liken these evergreen places through whlch the winds go and return, to the Iunvs of the earth,
with their three-lobes : one in each of the two trade-wind regions, and one now at the North, now at the South; ‘changing from one side
to the other, a8 the summer comes and goes.—M. F. M. :
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ing the polar regions in spirals, they whirl continually around or about the pole in a direction contrary to. that
of the hands of the watch. ' ’

Returning thence in the upper regions towards the South, as unfit for further use, they are next felt on the
surface within or near the tropics, where ;egetation is again in aclivity, to fit them for the inhabitants of that

region ; reaching the equatorial calms, they ascend, and are next felt on the surface in the South temperate
zone as the N. W. passage winds. \

Continuing on towards the South pole, and approaching it in spirals, they whirl about, but in a direction
with the hands of a watch, and ’6’pposite‘ to that which they took about the North pole.

Ascending into the upperregions of the atmosphere, they are next felt on the surface as S. E. trade winds;
reaching the equator, ascending, and coming over mto the northern hemisphere, they are agam felt to the North

-of the N. E. trades as the S. W. passage winds.

Let us suppose that this part of the circuit from the Antarctic regions be made in our summer, and of
course in the southern winter, when the vegetation here is not so active in its demands upon this afmosphere
in motion, as it was in the other part of the supposed circuit.

But there this same atmosphere that has been but partially purified for northern use in the southern forests
and fields, reaches us in our summer, when vegetation is in full activity, and when, therefore, all disproportions
are properly compensated.

I have faith in the ““great first thought.” I believe that the animal and vegetable kingdoms are in exact
counterpoise ; that through the dominions of natureall things are in exact and rigid propbrtions ; that there is
not a green leaf too much on one side, or an insect too many on the other, And because of this belief, I find
plausibility and satisfaction in supposing that the general system of atmosphencal circulation is 2s I have been
endeavoring to represent it.

In this belief I am strengthened by my reading of a text of Scripture, (and the Bible no more than Nature
can be wrong, for the. Author of both is One,) which seems to apply to such a system of circulation :

¢ The wind goeth toward the South, it turneth about unto the North, it whirleth about continually ; and
the wind returneth again according to his circuits.”

Compare this with what I have already said, and which my investigations taught me was the probable
course of atmosphéricai circulation before I remembered me of what Solomon had said, and I think you will -
find with me, not proof, but grounds to suppose that such may be the system of circulation. _

Cannot Professor Ehrenberg afford us the proof? Has he not discovered in the rain drops, or the snow-
flakes, or the hail-stones of the northern temperate, or frigid zone, infusoria, or microscopic organisms of the
southern hemlsphere’ He has. ' .

I have requested my friend Lieut. De Haven, who has -sailed in command of the American expedition in
search of Sir John Franklin, to collect for me specimens of colored snow, rain, and hail. I made this request
with the hope that a microscopic examination would lead to the discovery of some animaleule or other foreign
matter in them, which would serve as a clue to guide me to the place whence the water thhf is ;pﬁfeéipitateﬂit»hﬁg

was probably evaporated.
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Would the Professor, think you, be willing to undertake the examination of such specimens, provided they
be obtained ? '

I find since writing the above, by looking over his work which you are so kind as to lend me, and which
I received the moment before commencing to thank you for it; that in his microscopic examination of sea-dust
and bloody rain, he has already‘thrown ‘much light upon this very question; his researches bear directly upon
my investigations here touching the winds and currents of the sea. '

“In Lyons and Genoa both he has found microscopic organisms to fall from the air, and the «fatherland”
of some of these creaturee he traces to South America. What a beautiful link, bright and'strong, is not this in
the chain of evidence, circumstantial and direct, tending to ijrove that the general circulation of the atmosphere
is such as our investigations indicate it to be.

According to this—according to the indications of the wind and current charts, and the unpublished re-
sults derived from the investigations carried on at this office, if ““trade wind dust” or ¢ blood-rain’’ could be
found in Oregon and the regions thereabout, I should expect, were specimens sent to Professor Ehrenberg, that
he would discover in them organisms whose habifat is Polynesia.

I shall make inquiries for drops of blood-rain, colored snow, hail-stones, and specimens of showers of
dust from that quarter. ¥ * * * * * * L *

' ' Respectfully, &ec.,

M. F. MAURY.

i

Every seaman has seen or heard ¢ of the Sirocco dust” of the Mediterranean, and of the ¢ African dust,”
or “ Red Fogs” of the Cape de Verds and the adjoining ocean.

This dust is of a brick red or cinnamon color, and it sometimes comes down in such quantities as to cover -
the sails and rigging, though the vessel may be hundreds of miles from the land. This dust had generally
been supposed to come, as its name imports, from Africa. |

Now, the generous mariner, who has had the heart to follow me around with ¢ the wind in his circuits,”
will perceive that proof is yet wanting to establish it as a fact, that the N. E. and 8. E. trades, after meeting
and rising up in the equatorial calms, do cross over and take the tracks represented by C and G—Plate II.

Statements and reasons and arguments enough, have already been made and adduced, to make it highly
probable that such i is the case; and though the theoretical deductions showing such to be the case, be never
so good, positive proof that they are true, cannot fail to be received with delight and satisfaction.

Were it possible to take a portion of this a1r, as it travels down the S. E. trades, and represents the -
general course of atmospheucal clrculatxon, and to put a tally on this portion of air, by which we could always
recognise it agaln, then we might hope, actually, to prove by evidence the most positive, the channels through
which the a1r of the trade winds, after ascending at the equator, returns whence it came.

The air- 1s 1nv1sxble, and it is not easily perceived how either marks or tallies may be put upon it, that it

may be. traced in its paths through the clouds.
Je 38
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The skeptic, therefore, who is hard of belief that the general circulation is such as Plate II represents it
~ to be, might consider himself safe in his unbelief, were he to declare his‘willingness to give it up, the moment
any one should put tallies on the wings of the wind, which would enable him to recogmse that air again and
those tallies, when found at other parts of the earth’s surface.

As difficult as this seems to be, it has actually been done. Ehrenberg, with his microscope, has estab-
lished beyond a doubt, that the air which the 8. E. trade winds bring to the equator, does rise up and pass over
into the northern hemisphere. |

This Sirocco or African-dust has turned out to be tallies put upon the wmd in another hemlsphere and
this beautiful instrument enables us to detect the marks on these little tallies as plamly as though they had been
labels of wood.

This dust, when subjected to microscopic examination is found to consist of infusoria and organisms,
whose habitat is not Africa, but South America, and in the S. E. trade wind region of South America. Prof.
Ehrenberg has examined specimens of it from the Cape de Verds and the regions thereabout, from Malta,
Genoa, Lyons and the Tyrol, and he has found such a similarity among them, that would not have been more
striking, had these specimens been all taken from the same pile.

South American forms he recognises in all of them; mdeed they are the prevailing forms in every speci-

men he has examined.

Speaking of the dust which fell at Lyons, he says—

¢ The fact is very especially remarkable in this fall of ‘dust, that, notwithstanding its agreement with the
Atlantic dust, which always showed dead and empty shells of organisms, the eunotia amphyoxis has often been

Jfound with its green ovaries, and therefore capable of life.”’

The following are the general results and characteristics of the new sirocco dust as announced by him :

¢1. The dust of the sirocco hurricane of the 17th of October, 1846, at Lyons, differs from the ordinary
European and North African dust, but agrees entirely with the meteorlc dust which, since 1830, have been
observed in the Atlantic ocean, near the Cape Verd Islands, and in the sirocco at Malta and Genoa. The
specimens of all these kmds are as though they were taken from one and the same well mixed package of dust,
although their highly various origin, and their innumerable multitude, are perfectly demonstrated.

¢2. Besides, the direction of the wind, (which, according to the most recent and fortunate collections
and conclusions of meteorologists—Dove—gives no indication of the source of the storm,) no internal nor ex-
ternal evidence Of the dust prdnqunces for its origin in Africa, but there are many forms there chiefly or wholly
native to South Amerlca |

«“3. Moreover, the Lyons dust cannot have arisen from the far interior of a continent, but only from a
coast region, if it have generally a smgle origin, since it contains marine forms now hvmg

<4, The contents of this last sirocco dust are again not only like those of the very distant Cape Verd
Islands, but even so very like what has fallen there for sixteen years, that the difference is far exc.geded,by the

agreement, and seems only to lie in the defect of our knowledge.
[
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“hH. Asno uniform mixture, in such great nwnbers and so great intervals of time and space, can arise,
even though the investigations include so few occasions, neither from one limited place, where, indeed, varying
moist seasons produce varying organisms, nor generally can it be an unimportant instantaneous upraising of a
local dust by whirlwind. = It appears to belong necessarily to a more constant series of relations, a constant -
cloud-dust swimming in the atmosphere, and always receiving new contents, which a hurriéane accidentally
meeting may scatter in any direction, N

6. In how far certain historical kinds of thick fo‘g, (of course excepting that arising from peat fires,)
coincide with the phenomenon, we cannot now decide ; but it may be useful to point out the possibility of such
a coincidence.

¢17. The whole number of organic corpuscules detected in the nine kinds of dust yet known, and so

strikingly similar, amounts how to 19 species, namely :

Polygastrica, - - - - I T - B
Phytolitharia, - - - - - e ... 46
Pdlythalamia, - - - - - - - - - - -
Particule plantarum molles, - - - - - < - . 7
Insectorum fragmenta, - - - - - - - - - - 1
© 119
- Of these, seventeen kinds, - - - - - - 8 Polythalamia,
“ “ “ T Polygastrica,
« o« « oo L. - - - 2 Phytolitharia, (spongohihldes,)

belong to the sea water; the remaining 102, with the exception, perhaps, of the few new kinds, are fresh
water forms. , .

«8. Living forms have been brought in the more recent dust, which, however, gives no scientific negative
to the idea of an extensive sphere of life in the atmosphere. The cotemporaneous phytolitharia are earth-forms
—parts of not independent plants. ‘ '

<9, The dust bears no trace of volcanic action. * * * * * *

" As in the Atlantic meteor-dust, so also in that of Lyons, the Phytolitharia are very numerous, which
pomts to important conditions in the relations of the terrestrial surface, and the residue of vegetation, and
contradicts the_formation of the substance in the atmosphere itself.

¢« Comparing now the dust of this year (1847) from Tyrol, with the girocco-dust of Malta, Genoa, and
Lyons, previously described, and with the previously analysed meteor-dust of the Cape Verd Ialands and the
Atlantic, we obtain the following hlghly remarkable relations:

¢ 1, The color and the whole exterior in all characters, fineness, adhesiveness of parts, weight, are not in
the dry Tyrol snow-dust as in the ordinary atmospheric,dust of storms, but entirely and wholly similar to the

sirocco and Atlantic dust.
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¢ 2, The organic contents which so highly characterize the Atlantic meteo.r-dust, and are similarly found in
the sirocco-dust, are also found to agree in a very remarkable manlner in the snow-dust. * * *

¢ The analysis already 'published of the méteor-dugt, fa.llen from 1830 to 1847, in the harmattan or trades,
sirocco and fohn, show a great similarity in the intermingling of organic particles. Such an intermingling
might be expected @ priori, from every storm. But that in all, similar particles, and great numbers of different
particles, should similarly occur, is very striking, and becomes yet more so when we consider that for seven-
teen years, and in different times of the year, they remain so similar that even the predominating forms, numeri-
cally, of one kind of dust, are also the predominating forms in all the rest. That materials existing on the
surface of the earth are so similarly carried about by storms is not supposable, if we give up the highly im-
probable notion that all the hitherto investigated meteors and storms had their origin at precisely the same
. limited locality of one and the same country. Wherever life is found, the seasons of the year or of rains
alternate, and with them alternate, not only in theory but according to my own frequent and direct experience,
either the mode or the number of individual living forms. Considering the intermixture of marine animals,
their constant similarity in nlumber, and the always recurring predominance of the same forms, we see that no
possibility remains of supposing that the meteor-dust, which the European sirocco and the German fohn wind
bring, and which covers the Atlantic Ocean only in the region of the frades, even in the European winter
(January and February,) should always originate directly fé‘om the West Indies. Impossible as it is to conceive
of all the storms now compared from 1830 to 1847, as having a continuous genetic connection, it is equally

impossible also to imagine the masses of dust transported by them, with such a degree of similarity, not to have

: * * * * * ‘
a genetic connection.’ * » * * *

¢ The more,” continues this eminent microscopist, ¢the more I have buswd myself with these examinations
of atmospheric dust, the more confident have I become that the subject is of great, manifold and rapidly in-
creasing import ; that it conflicts with not a few important and weighty ideas, and draws out and establishes
other new and important scientific notions. This is but the beginning of a future great department of knowl-
~edge. I hope that the following attempt to deduce results from the observations which I have collected with
‘some trouble and very great care and circumspection, may not lead to giving too great prominence to what is
unimportant, nor fail to place what is important in a light that may suggest farther and correct investigations.

¢«1. The phenoména here collected, under the name of trade-wind dust, have been hitherto known as du‘st—‘
h‘urricar;es, red dust-rain, red volcanic-ashes-rain, &c. &e.

¢ The name trade-wind dust was here first applied to the Atlantic meteor-dust. The connection of this with
the trade wind, and not with the harmattan, was definitely proﬁounced in 1816 by Captain Tuckey; it was
made known and published from the Prussian merchant-ship, Captain Wendt, in 1830 ; in 1837, by Bennett ;
and in 1839, by Captain Hayward. . And Adm1ra1 Roussin separated the constant coast-cloud from the periodic
harmattan, in 1817,

5. In the microscopic analysis of this dust, fresh water and land forms are by far the most predommant

Only the followmg genera belong alone to the sea water:

~
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‘Coscinodiscué, _ k .Grammatophora,
Diploneis, - Biddulphia,
Goniothecium,

¢ And beside tixese, all the Polythalamia and some spongoliths are séa formations. Sp. 'Clavus, censcephala

Caput serpentis, obtusa, robusta.
¢ Known African characteristic forms are not to be found. The great number of forms are found in various

parts of the world, even in Europe and Africa. The following are American:

Arcella constricta, Eunotia quaternaria, Stauroneis dilatata,

Desmogonium guyanense, quinaria, Surirella peruana,

Eunotia Camelus, : Gompho.nema\Vibrio, Synedra Entomon,
depressa, | Himantidium Papilio, Fragmenta incerta,
Pileus, . Zygodon,

Navicula undosa,

“There is in Africa no trade wind and no surface of red dust which can supply the. trade wind. The
sand of the Sahara is white and gray; the cloud-dust of the trades is cinnamon-colored.  Since, according to
experience, an upper trade wind corresponds with the lower at the Peak of Teneriffe, and since the lower is
not an African wind, but different from the harmattan, it follows that only the upper wind can carfy the dust to
Africa; and since probably it does not continue beyond, falling there, and becoming the lower trade wind, it
precipitates the dust in that region. The fact that South American forms have been observed in the dust of the
trade winds gave rise originally to this theory, and is still favorable to it, and moreover the number of these
forms continually increases. The American dust, therefore, raised up in the region of 'equatorial calms and
ascending (South American) currents of air, and carried by the upper eastward trade winds to Africa, by this
vertical downward current, is returned to America through the lower western trades, unless it have been pre-
viously deposited in space. ' ;

“That this dust is coarsest near Africa may be explained by this direct sinking down in ‘that regioh,
while lower m the ocean it is more sifted out; but the dust of March 9, 1838;.is" not-coarser than that from:
San Jago in the Cape Verd Islands, in 1833. Thus, the place of falling down may always show the coarsest
parts. \ ‘ . - o o S

¢ Tt is worthy of remark, that North America is seldom reached by the dust, and no éhip in the Pacific
Ocean, whenge we may conclude that the constant dust-cloud zone of the upper atrhosphere truly belongs only
to the Atlantic northern trades; and over America, when it begins to appear in the South, wholly fails in the
North, as over the Sandwich Islands, and consequently cannot be brought down by fire-meteors and meteoric
stones.””*

N

It is now proved that there is a perpetual upper current of air from South America to Northern Africa;

*Vide ¢ Passat-Staub und Blut-Regen, ein grosses organisches unsichtbares Wirken und Leber in der Atmosphire.—Mehere Vortrage
von Dr. Christian Gottfried Ehrenberg : Berlin, 1849.” : . : :
, 39
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and that the volume of air in these upper currents which flows to the northward is nearly equal to the volume
which flows to the Southward with the N. E. trade winds, there can be no doubt. '

The “rain-dust’ has been observed most frequently to fall in spring and autumn; that is, the fall has
occurred after the equinoxes, but at intervals from them varying from 30 to 60 days—more orless. To aceount
for this sort of periodical occurrence of the falls of this dust, Ehrenberg thinks it “ necessary to suppose a dust-
cloud to be held constantly swi’mming in the atmosphere by continuous currents of air, and lying in the region of
the trade winds, but Quﬁring partial and pem’édical deviations.”

Now, any one who will take the trouble to consult the ¢ Trade Wind Charts ” of the Atlantic Ocean, will
see that at the time of the vernal equinox the equatorial calms are “raging”> between the parallels of 4° N.
and 5° S., and that consequently the places between these parallels are then in their rainy season.

The ¢ rain-dust,” therefore, it may be inferred, could not well be taken up between these two parallels at
such a seasén. "The earth is then flooded with rain, and there prevails agreat calm ; and as the air is saturated
with moisture, and consequently as there is no-—little or no—evaporation going on at such a time and place, it
is difficult to imagine how any of the microscopic organisms of a Jocality so situated should be taken up in the
atmosphere.

But if the examination of these charts be carried a lxttle farther, it will be perceived that at the time of the
vernal equinox, the valley of the lower Oronoco is then in its dry season,—everything is parched up with the
- drought, th'e; pools are dry, and the marshes and plains arid wastes. All vegetation has ceased, the great
serpents and reptiles have buried themselves for hibernation ; * the hum of insect life is hushed; and the still-
ness of death reigns through the valley.

Under these circumstances, the lightest bieeze, raising dust from lakes that are dried up, and lifting motes
from savannahs that are parched up, will bear them away like clouds in the air.

This is the period of the year when the surface of the earth in this region, strewed with impalpable and
feather-light remains of animal and vegetable organisms, is swept over by whirlwinds, gales, and tornadoes of
terrific force ; this is the period for the general atmospheric disturbances which have made characteristic the
equindxes. - Do not these conditions appear sufficient to afford the ¢ rain-dust” for the spring showers?

At the period of the autumnal equinox, another portion of the Amazonian basin is parched with drought,
and liable to winds that fill the air with dyst, and with the remains of dead animal and vegetable matter; these
impdli)able organisms which each rainy season calls into being, to perish the succeeding season of drought,
are perhaps distended and made even lighter by the gases of decomposition which has been going on in the
period of drought

May not, therefore, the whirlwinds which accompany the vernal equinox sweep over the lifeless plains of-
the lower Oronoco, take up the “rain-dust” which descends in the northern hemisphere in April and May;
and ‘may it not be the atmospherical disturbances which accompany the autumnal equinox that take up the
microscopic organisms from the upper Oronoco and the hgreat Amazonian basin for the showers of October?

et

* Humboldt.
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If there be reason in this question, and plausibility in the answer it suggests, an affirmative reply would
suthorize us to infer that the ¢ fatherland ” of the ¢ rain dust” is one place for the spring and another for the
autumn ; and therefore it might be expected that the microscope would detect certain infusoria that are peculiar
each to its own dust and locality. .

“These are the periods and these the conditions most favorable for raising the ¢ sea-dust,” and may we not
therefore refer to these conditions, and suggest that in them is to be found reason for the greater liability-of
the * rain-dust” to fall in April and May, October and November, than at other times,

If one season of the year be most favorable to the taking up of the Infusoria, another season may be most
fa;forable for letting them down again. The charts indicate the former ; the microscope shows the latter to be
the case. )

And may’wer not therefore regard the interval between the tizne most favorable for the ascent, and the time
in which the descent is most liable to occur, as a sort of general in'dicatiqn as to the length of the time required
for the transportation; and therefore as to the rate of motion of the atmosphere in its general channels of cir-
culation ?

These suggestxons as to the takmg up the dust in the valley of the Oronoco derive weight from the obser-
vations of the closest of observers : ‘ .

The Baron von Humboldt, in his ¢ Aspects of Nature,” thus contrasts the wet and the dry seasons there:

¢ When under the vertical rays of the never-clouded sun, the carbonized turfy covering falls into dust, the
“indurated soil cracks asunder asif from theshock of an earthquake. If at such times two opposing currents
“of air,vwhose conflict produces a rotéry motion, comes in contact with the soil, the plain assumes a strange
¢ and singular aspect. Like conical shaped clouds, the points of which descend to the earth, the sand rises
¢ through the rarefied air on the electrlcally-charged centre of the whirling current, resembling the loud water-
“gpout, dreaded by the experienced mariner. The lowering sky sheds a dim, almost straw-colored, hght on
 the desolate plain. The horizon draws suddenly nearer, the steppe seems to contract, and with it the heart
¢ of the wanderer. The hot, dusty particles which fill the air mcrease its suffocating heat, and the east wind
« blowing over the long-heated soil brings with it no refréshment, but rather a still more burnmg glow. The
¢ pools which the yellow, fading branches of the fan-palm had protected from evaporation, now gradually dis-
“appear. As in the icy North the animals become torpid with cold, so here, under the influence of the parching
¢ drought, the crocodile and the boa become motionless and fall asleep, deeply buried in the dry mud. -~ *

* . % * - * Co% * * * * * *

¢« * % % The distant palm bush, apparently raised by the influence of: the contact of unequally

¢ heated and therefore unequally dense strata of air, hovers above the ground, from which it is separated by
“ a narrow intervening margin. Half concealed by the dense clouds of dust, restless with the pain of thirst

¢ and hunger, the horses and cattle roam around, the cattle lowing dismally, and the horses stretching out

¢ their long necks and snuffing the wind, if haply a moister current may betray the neighborhood of a not -

¢ wholly dried-up pool. * * * * . * *
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G kxR Af l'ength' after the long drought, the welcome season of the rain arrives ;. and then

«“ how suddenly is the scene changed ! * . * I * * *

“ o* o ', .o Hardly has the surface of the earth received the. refreshing moisture, when the pre-

c «vieﬁsly Bar’ren steppe begins to exhale sweet odors, and to clothe itself with kyllingias, the many panicules
“ of the paspulum, and a variety of grasses. The Herbaceous mimosas, “with renewed sensibility to the

;  “ mﬂuenc,e of light, unfold. “their drooping, slumbering leaves, to greet the rising sun; and the early song of

. s bu"ds, and the opening blossoms of the water-plants, j Jom to. salute the morning.”  * * * *

The color of the ¢ rain-dust,”” when collected in parcels, and sent to Ehrenberg, is ¢¢ brick-red ;”’ or
¢ yellow ochre ; ’—when seen by Humboldt in the air,"'"it Waé less deeply;shaded,. and is described by Atm es
imparting a ¢ straw-color” to the atr‘nosphere.’ In the search of spider lines for the diaphragm of my tele-
scopes, I procured the finest and best threads from a cocoon of a ‘mud-red color; but the threads of this
cocoon, as seen singly in the diaphragm, was of a golden color’;:thére -would seem, therefore, no difficulty in
reconciling the difference between the colors of- the rain-dust, when viewed- in little piles by the microscopist,
and when seen attenuated and floating in the wind by the great traveller.

It appears, therefore, that we here have placed in our hands-a clue, which, attenuated and gossamer-like
though it at first appears, is nevertheless palpable and strong enough to guide us along the ¢ circuits of the
wind »* into ¢ the chambers of the South.” :

The frequency of the fall of “ rain-dust” between the parallels of 17° and 25° N., and in the vicinity of
the Cape Verd Islands, is:remarked upon with emphasis by the author. It is worthy of remark ; because in
connection with the investigations at the Observatory, it is significant. ' l

The latitudinal limits of the northern edge of the N. E. trade winds are variable. In the spring they
are nearest to the equator, extending sometimes at this season not further from the equator than the parallel of
15° N. | | o

The breadth of the calms of Cancer is also variable ; so also are their limits. The extreme vibration of
this zone is between the parallels of 17° and 38° North, according to the season of the year.

According to the Charts, this is the zone in which the upper currents of atmosphere that ascended in the
equétorial calms, and flowed off to the northward and eastward, descend. This, therefore, is the zone in
which the atmosphere that bears the ‘ rain-dust’” descends to the surface; and this, therefore, is the zone, it

- might be supposed, which would be the most liable to showers of this  dust.” This is the zone in which the
Cape Verd Islands are situated ; they are in the direction which theory gives to the upper current of air from
the Oronoco and Amazon with_its ¢ rain-dust,”” and they are in the region of the most frequent showers of
¢ rain-dust,” all of which are in striking conformity with the theory of circulation,

It is true that in the present state of our information, we cannot tell why this ¢ rain-;dust”' should‘not be
gradually precipitated from this upper current, and descend into the stratum of trade winds, as it passes from
the equator to higher northern latitudes. Neither can we tell why the vapor which the same winds carry along,

should not, in like manner, be precipitated on the way ; nor why we should have a thunder storm, a gale of
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the fall of these showers, thoug‘ it does not enabie us to, determme the true rate of motion i m the general sys- ';
" temof atmosphencal c1rculauon, yet it assure us that Itds no,iless ‘on the. -average than a certain rate. - .
-1 do not offer these remarks as an explanatron Wl'th whlch we ought to rest satisfied ; 1 rather oﬂ'er them '

" in the true phllosophrcal spmt of the- dlstmgulshed 1mcroscop1st hlmself --—srmp1y as ‘aﬁ'ordmg, as far as, theyk‘
are entltled to be called explanatron, that- explanatron whlch is most in conformrty with the facts hefore us,e and

whlch is suggested by the results of a ‘novel- and beautlful system of phxloSophlcal research

RO I ) ) ) RN . S

- On the probable Relatwn between Magnetzsm and llze Gtrculatwn of the .Htmosphere.

e'the darkness ih -

" The discoveries of Faraday in daa-magnetxsm are caleulated to guide me and to llluma, Al

3 which 1 have found myself so often surrounded, as I endeavored to follow the ¢ Wmd in hrs errcuxts” over the

trackless wastes of the ocean.

- Oxygen composes one—ﬁfth part of the atmosphere and is magnetlc. e e R

* The drscovery that it 1s magnetlc presents 1tse1f to the' mmd‘as a great physrcal fact whlch‘ s to,~Serve as?},‘

the keystone for some of ‘the most giand’ among the subhme and beautlful stnictures '\whlo »,phllosophy is

ferectmg for monuments to the gemus of the age. R

e » See letter to Hon, Wm A. Gmham, Janunty 30, 1851 Appendlx Washmgton Astronomx‘ Gbse}vaﬁehs‘, 184d

40 .



158 IR " SO rrrE,Wmofirﬁypt CURRE

The facts ehcrted from the Wmd and. Current charts had already pomted me'to the, Work of: \someagerrt

. Whose ofﬁce m the gran,

stem of atmospherrcal crrz;ulE, on was neither urrderstood nor recogmzed
In follong these faets to their legltrmate conclusz and.

‘ have successfully revealed touchlng the grand system 0

) On the North s1de of 11;, the prevallrng Wmds come from it also but they go towards the N E They
are the well known southwesterly winds. thh prevaﬂ along the route from this’ country to Encrland 1n the

.;-fratro of: two 1o one..

Now these last named winds are gomg from a Warmer toa colder elimate 5 and therefore rt may | be sup- »

,pbsed t ; r}a’ re: exacts from them what we know she exacts from the air unde1 similar: crrcumstanees, but on

a smaller scale before our eyes, viz more preclprtatron than evaporation,

er then does the ¥apor;: which these winds carry along, come from ? was one of the questlons sug-—

..9~Gha¥ts¢ e ERR RN

ff:at‘ thewair of' Whrch the N. E. trade Wmds are composed and whlch éomes: out

"zone*»o calms; as do these southwesterly wmds, so far.from bemg saturated with vapor at.its_ exodus, was
A N. E. ,trade Wmds are. for the most part dry wmds i—we percerved that gomg from @ Iower toa
hlghertemperature therr evaporatmg powers were increased ; that they had to travel in their, obhque course,
,towards the equator, a drstanee of near 3,000 milés; that as a general rule they evaporated all the ’mme, and' alb
lthe way, and preclpltatedv httle or none on their route ; ; that they were not saturated ‘with morsture un’cll they
"had arrrved full ;upa ,the regrorr of equatorral calms, a zone of constant prec:pztatlon.‘ EETEE A

‘ 'resrduum was brought back 5 'e i ppemregrons sof th atmosphere by the Gugrent- whrch we know perpetually
“blows up there, oounter to the trade Wmds. S : LT e ‘ : y ~
We know that there is‘an upper curren}; of perpetual wmds from, the: equatomal to:the troprcal calms




e that would prevent it ﬁ:om takm ) thls clrcutt, L ki" v the other hand of rcumStance‘é\: hlgj ; ‘endered
robable that such m general 1s not the course of atmospherlcal c1rculatxon-—that 1t dyd not take this.oitg fult

eak ot‘ the rule, not of the exceptlons 5 these are mﬁmte“ ‘and for the most part are caused by the land..

P And I moreover knew of fa,cts Whlch greatly strengthen‘, ‘he Supposmon, that after arriving at the ca]ms ot' :
""'er and descendmg, the wmds whxch have come in the upper reglons of the atmosphere from the equator,
do not Teturn to the equator on the surface, but contmue on the: surface towards the pale.’ k k |
And these are the c1rcumstances whlch t’avor the conJecture that the winds. whlch flow in the upper reglons .
4 of‘ the atmosphere from the- equator to the calms of Cancer, do not after arrlvmg and descendmg in the mldst
of these calms, turn- about and- go - back to the equator Wlth thie. N E Arades: on the contrary, these are th”é a
facts and clrpumstances ‘which give strength to the supposmon that they contmue on toward ] gle, as tl}e‘
pre\ alhng southwesterly Wmds of the extra«tropxcal North




i :;Therefore, T 1nferred that s’ does not come :out -on the North 81de of thxs calm zone, but on the South
; s1de thence- to take the c1rcu1t of the N E. trade wmds, and to be replemshed with vapor, and if it be

-admxtted that such 1s the general course of o 1t must of necess1ty be admltted that LA must’ re- appear on the

f«:North sxde of thls zone as. the prevalhng surface Wmd whlch prempltates on its Way to the Arctlc regxons,‘

'ev res1duum or vapor that it has taken up in the’ trade-wmd regxon, and. brought from the equatonal calms :

e er, 1f 6” have the vapor Whlch by condensatlon is to Water Wlth showers the extra trop1ca1 regxons

i :North with: that Whlch'comes from the South—of the mmst and the dry air as 1t descends here to the surface
vof the earth——lf it depended upon chance Whether the dry air should come out. on thls 51de, or. on that of the :

" vmg of currents not take place, here would be a bamer in  the atmos- ¥
Wre* and we, the mhabltan , ffthe extra-trop regmns of the;North would have an atmosphere, between

ca]ms of Cancer and the pole, always to, breathe. e
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Having thus shown that there is no reason f<;r supposing that the upper currents of ‘air when they. meat

over the calms of Cancer and Capricorn, are turned back to- the equator, but having shown ‘that. @there is
reason for supposing that the air of each current after descending, contintes on in the darectlon towards Whlch
it was traveling; we may go further, and by a similar train of circumstantial eudence, afforded by the charts, !
" and other sources of mformatwn, show that the air moved on the surface by the two systems of trade Wmds,

when arrived at the belt of equatorial calms, and having ascended, continues on thence, each current towards,
the pole which it was approaching while on the surface. * , s

There is no reason for supposing that the atmosphere does not pass freely from one hemisphere _tvz)‘(ar'lother‘,w
on the contrary, many reasons for supposing that it does, present themselves. h

If it did not—the proportion of land and water, and consequently of plants and warm blooded animals,
being so d]fferentm the two hemispheres—we might imagine that the constituents of the atmosphere in them,
would,‘m the course of ages, probably, become different; and that consequently in such a case, man could not

:,;safely pass from one hemisphere to the other.

I Gonsidered the manifold beauties in the whole system of terrestrial adaptations :—1I reflected what a.
perfect and wonderful machine is this atmosphere :—how exquisitely balanced and beautifully compensated it
is in all its parts.—We all know that it is perfect :~that in the performance of its manifold offices it ié never
once left to the guidance of chance—no, not for a moment:—therefore I was led to ask myself why the
air of the N. E. trades when arrived at the zone of equatorial calms, should, after ascending, rather return to
the North than the South.—Where and what is the principle upon which its course is decided ?

Here again, I found circumstances which induced me to suppose it ;;robable, that it neither turned back to
the North, nor mingled with the air which came from the regions of the S. E. trades, ascended, and then
flowed-indiscriminately to the North or the South. '

‘But I saw reasons for supposing that what came to the equatorial calms as N. E. trade winds, continued
to the South as an upper current; and that what had- come to the same zone as S. E. trade winds, ascended
and continued over into the northern hemiéphere as an upper current, bound for the calm zone of Cancer.

And these are the principal reasons upon which this supposition was based :

At the seasons of the year when the sun is evaporating most rapidly in the southern hemisphere, the'x‘réolet
rain is falling in the nothern. Therefore I supposed that much of the vapor which is taken up there is pre-
cipitated here. ‘

The evaporating surface in the southern hemisphere is greater, much greater than that in the northern:

still all the gteaf rivers are in the northern hemisphere ;—the Amazon being fegarded as common to both.
And this, as far as it goes, is corroborative of the aboxfg. A

| Independently of other sources of information, the charts taught me to believe that the mean temperature
of the tropical regions was higher ‘.invthe northern than in the southern hemisphere; for they show that the

difference is such as to draw the equatorial edge of the S. E. trades far over on this side of the equator, and

to give them force enough to keep the N: E. trade winds out of the southern hemisphere almost entirely.
41 '



162 THE WIND AND CURRENT CHARTS.

anseqqentIy, as before stated", the S. E. trade winds being. in contact with a more extended evaporating:
surfaée, and continuing in contact with it for a longer tireor through a greater distance, they would probably
arrive at the trade wind pi’ace of meeting, more heavily laden with moisture than the others.

AV'Taking the laws and rate of evaporation into consideration, I could find no part of the ocean of the-
sorthern hemisphere from: which, according to the indications of the charts, the sources of the Mississippi, the
" St. Lawrence and the other great rivers of our hemisphere could be supplied..

‘ It.appeared to me, therefore, that the extra-tropical regions of the northern hemisphere stood in the
relation of-a condenser to a grand steam. machine, the boiler of which was in the region of the S. E. trade
winds ; and that the trade winds of this hemisphere performed the like office for the regions beyond Capricorn..

The calm zone of Capricorn is the duplicate of that of Cancer, and the winds flow from it as they do-
from- that :- both North and South: with this difference, that on the polar side of the Capricorn belt they prevaik
from the N. W., instead of the S. W.; and on the equatorial side from the S. E., instead of N. E. \

Now if it were so, that the vapor of the N. E. trade winds were condensed in the extra-tropical regions
of the southern hemisphere, the following path, on account of the effeet of diurnal rotation of the earth upon the
course of the winds, would represent the mean circuit of a portion of the atmosphere moving according to the
general system of its circulation over the Pacific ocean, viz: coming down from the North as an upper current,,
and appeaiing on the surface of the- earth in about longitude 130° W., and near the tropic of Cancer, it would
Bere commence to blow the N. E. trade winds of that region.

Its course would be towards the-equator, somewhat in the diréction of the King’s Mill group of Islands.
Meeting no-land in this long oblique track over the tepid waters of a tropieal sea, it would, somewhere to-the-
East of these Islands, arrive at the belt of equatorial calms, which always divides the: N. E. from: the S. E.
trade winds.

Here depositing a portion: of its vapor as it ascends, it would with the residuum take, on account of diur-
nal rotation, a course in the upper regions of the atmosphere to the S. E. as far as the calms of Capricorn.

- Here it descends and continues on towards. the coast of South America in the same direction, appearing, now
as the prevailing N. W. wind of the extra-tropical regions of the southern hemispliere.

 Travelling ‘on the surface from warmer to colder regions, it must, in this part of its circuit, precipitate
more than it evaporates. :

Now this is the route by which, on account of the land in the northern hemisphere, the N. E, trade winds-
have the fairest sweep over that ocean. -This is the route by which they are longest in contact with an evapo-
rating surface : the route by which all circumstances are most favorable to complete saturation ; and this is the
route by which they can pass over into the southern hemisphere, most heavily laden with vapors for the extrar
tropical regions of that half of the globe; and this is the. supposed route which the N. E. trade winds of the
Pacific take to reach the equator, and to pass from it.

Accordingly, if this process of reasoning be good, that portion of South America between the calms of”’
Capricorn and Cape Horn, upan the mountain. ranges of which this part of the atmosphere; whose cirouit Iam
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considering as a type, first impinges, ought to be a region of copious precipitation. I accordingly turned to
the hyetography of Berghaus and ‘Johnson, and find it stated on the authority of Captam King, that upwards
of 12* feet of rain fell there in 41 days !

Passing the snow-clad summits-of the Andes, this same wind tumbles down upon the eastern slopes
of the range, and then traverses the almost rainless and barren regions of Patagonia and South Buenos
Ayres. '

These conditions, the direction of the prevailing winds and the amount of precipitation, were regarded as
evidence afforded by nature, if not in favor, certainly not against the conjecture that such had been the voyage
of this vapor through the air. At any rate, here was proof of the immense quantity of vapor which these
winds of the extra-tropical regions carry along with them towards the poles, and I could imagine no other
place than that suggested, whence these winds could get so much vapor.

I am not unaware of the theory or of the weight attached to it, which requires precipitation to take -place
in the upper regions of the atmosphere on account of the cold there; irrespective of proximity to mountain tops
and snow-clad hills. | '

But the facts and conditions developed by these charts are in many respects irreconcilable with that theory.
With a new system of facts before me, I have, independent of all preconceived notions and opinons, set about
to seek among them for explanations and reconciliations.

Arrived at this stage in the process of deduction and finding conformity, the next step was to trace back -
' the vapor that supplies the sources of thie Mississippi river and its tributaries with rains, to its place in the
ocean whence if came (for that the vapor of water is distributed over the earth by the winds, and not by per-
meation, my researches abundantly prove.)

It rains more in'the valley drained by that river than is evaporated from it again. The difference for a
year is the volume of water annually discharged by that river into the sea.

At the time and place that the vapor which supplies this immense volume of water was lifted by the
atmosphere up from the sea, it was reasoned that the thermometer stood higher than it did at the time and
place where it was condensed and fell down as rain in the Mississippi valley.

I Iooked to the South for the springs in the sea which supply the fountains of thxs river with rain. But
I could not find spare evaporatmg surface enough for it in the first place; and if the vapor, I could not find

the winds which would convey it to the right place.
'The prevailing winds in the Caribbean sea, and southern parts of the Gulf of Mexico, are the N. E. trade

winds. They have their offices to perform in the river basins of tropical America, and the rains which they

- may discharge into the Mississippi valley now and then are exceptions, not the rule. :
The winds from the North cannot bring vapors from the great lakes to make rains for the Mississippi, for

two reasons ; first: the basin of the great lakes receives from the atmosphere more water in the shape of rain

than they give back in the shape of vapor. The St. Lawreérice river carries off the exéess.

* 153 inches.
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2d. The mean climate of the lake is colder than that of the Mississippi valley ; and therefote, as a general
rule, the temperature of the Mississippi valley is unfavorable for condensing vapor from that quarter.

It cannot come from the Atlantic, because the greater part of the Mississippi valley is to the windward of
the Atlantic ocean. The winds that blow across it go to Europe with their vapors; and in the Pacific, from
the parallels of California down to the equator, the direction of the wind at the surface is from, not toward,
the basin of the Mississippi. Therefore it seemed to be established with some degree of probability—or if
that expression be too strbng———with something like apparent plausibility, that the rain winds of the Mississippi
valley, as the general rule, do not get their vapors from the North Atlantic ocean, nor from the Gulf of
Mexico, nor from the great lakes, nor from that part of the Paciﬁc ocean over which the N. E. trade winds prevail.,

The same process of reasoning which induced me to look to the trade-wind regfon of the northern
hemisphere for the sources of the Patagonian rains, induced me to look to the trade wind regions of. the Soxith
Pacific ocean, for-the vapor springs of the Mississippi. ‘

I therefore last summer addressed a circular letter to the farmers and planters of the Mississippi va]ley,
requesting to be informed as to the direction of the rain winds of each locality ; and with the view of acquiring |
some idea as to the general hygrometric condition of the atmosphere, I asked also to be informed as to the kind
and quality of fruits and the like:

To this I have received the following replies :—

From J. M. Junney, Warren county, Ohio.
' Lat. 39° 30/ N.; Long. 84° W.

Winds from the southwest, with but few exceptions, bring rain; this is the result of eleven and a half
years’ observation. '

Farm situated between the Miami rivers. There-are no mountains nearer than the Cumberland and
Alleghany ; the one lying in a southeast direction, and the other east of this locality; . The nearest point to
these elevations is perhaps not short of 225 or.250 miles. Lake Erie, situated about 100 miles northeast of us,
is the nearest sheet of water. o

- The fruits are apples, peats, cherries, strawberries, r'lspberrles, currants, gooseberries, quinces, and
peaches. Grapes also thrive well. The products of the soil are maize, wheat, oats, flax, rye, and potatoes.

I may observe that the cold South winds often prevail through the winter; and during the spring cool‘,
rather pieréing northwest winds frequently assail us; during the prevalence of which drought is almost sure
to exist. Snow-storms generally come from the southwest, but occasionally we have a heavy storm of this
kind from the East. To me it is obvious that the winds that bring us rain sweep through the great Missis-

sippi and Ohio vallies in their course northeast. [That is, they are southwest winds. ]

From Wm. J. Payne, near Rushville, Rush county, Indiana.
Lat. 39° 30’ N.; Long. 85° 30/ W.

The winds are various: the West wind sometimes brings most rain during some years; but the southwest

winds are more prevalent, and bring rain the greatest number of years.
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Fruits are, peaches, apples, pears, and cherries.
Productions—Corn, wheat, oats, rye, &c.
From Louis Moore, Carrollton, Mississippi.
Lat. 33° 30’ N.; Long. 90° W,
" On an average, the winds that bring us rain are the southwest. Farm situated in a hilly district, some -
450 miles from the sea~-coast. The most common fruits are apples, peaches, &c., and melons in abundance.

-Agricultural staples are cotton, corn, oats, potatoes, &e.

From Turner Vaughan, La Guardo, Tennessee.
Lat. 36° 30’ N.; Long. 86° 30' W. .
Winds S. by W. briﬁg the most rain, and W.N.W. the most storms’; the latter, however, are unfrequent
’fvhere, and very partial, ewing, perhaps, to remoteness from the sea.
Whenever the lightning appears to hnger in the North at eventide, rain almost invariably follows speedily;.
not se in South.
Farm situated twenty-five miles above Nashville; surface undulating, abounding in lime-stone. Hemp

and corn do well, tobacco also; wheat and cotton inferior; grapes tolerable.

From Thomas Meauz, Amelia county, Virginia.
- Lat. 37° 20/ N.; Long. 78°.W.

Pomt of observation about thirty miles W. S, W, from Richmond.

Prevalent wind in spring, summer, and autumn from S. W., rain falling in showers during these seasons.
\Gusts and tornadoes, with black clouds come from N. W. in late sumpier ; protracted rains in spring and fall
«come from N. E. '

Prevalent winds in winter E. to W. northwardly. Rains and snows in winter from N. E. Lowest
observed temperature 6° Fahrenheit, at sunrise, Jan. 29, 1844 ; highest, 97°, noon, in shade, 20 July, 1844,

These observations made for twenty years.

From Willis Fawcett, St. Charles, Missouni.
Lat. 39° N.; Long. 90° 30' W,

Wind from any point of the eastern half of the horizon will bring rain generally, after blowing twelve
hours. It frequently happens that we haye winds in adry time to blow much longer, even several days, from
that directiém, without rain ; but on the wind’s shifting to the opposite sicie, we are sure of rain. I think our
rains during summer come most frequently from the S. E. 'Wind from the S. W. is generally accompanied
by good dry weather. West and N. W. are dry. I have noticed that thunder and lightning in the North is

almost invariably followed here by storms of rain and hard wind within twelve or twenty-four hours. -
42
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My farm is on an alluvial prairie plain, (Rrobabiy formed by the washings of the Missouri and Mfssfssfppi)
six miles below St. Charles. ' '

The apple is our main dependence.« Peaches also flourish finely; as do plums, cherries, (except the
black,) strawberries, gooseberries, wild and cultivated. Wheat and corn are the principal productions. Tim-
othy hay will soon be exported from our neighborhood to a considerable extent. I c111tiva£e wheat and corn

almost exclusively.

Thus showing, as far as this evidence goes, that the S. W. winds—the winds suggested by the charts—
are, except in Western Missouri, the rainy winds. These winds, like those between the same parallels upon
the ocean, are going from a higher to a eooler temperature ; and these winds in the Mississippi valley not being
in contact with the ocean, or with any other evaporating surface to supply them with moisture, must bring the
moisture with them from some sea or another. , l

\'Theréfoﬁre, though it may be urged, in as much as the winds which brought the Patagonian rains came
direct from the sea, that they therefore took up their vapors as they came along; yet it could not be so urged
in this case;-andif these winds could pass with their vapors from the equatorial calms through the upper
regions of the atmosphere to the calms of Cancer, and then as surface winds into the Mississippi valley, it was
not perceived why the Patagonian rain winds should not brin‘g their moisture by a similar route. These last
“are from the N. W., from warmer to colder latitudes; therefore being once charged with vapors they must

precipitate as they go, and take up less moisture than they deposit. -

This was circumstantial evidence.” No fact had yet been elicited to prove that the course of atmospherical
eirculation suggested by my investigations is the actual course in nature. Tt is a case in which I could yet
hope for nothing more direct than such coriclusions as might legitimately flow from circumstantial evidence.

My friend Lieut. De Haven was about to sail in command of the American Expedition in search of Sir
John Franklin. Infusoria are sometimes found in sea-dust, rain-drops, hail-stones or snow-flakes ; and if by
any chance it should so turn out that the locus of any of the microscopic infusoria which might be found
descending with the precipitation of the Arctic regions should be identified as belonging to the regions of the
S. E. trade winds, we should thus add somewhat to the strength of the very slender clue by which we were
seeking to enter into the chambers of the wind, and to ¢ tell whence it cometh and whither it goeth.”

It is not for man to follow the ¢ wind in his circuits,”” and all that could be hoped, was after a close
examination of all the facts and circumstances which these charts have placed within my reach, to point out that
course which seemed to be most in accordance with them, and then having established a probability or even
a possibility as to the true, course of atmospheric circulation, to make it known and leave it for future investi-

_gations to confirm or set aside, ;

It was at this stage of the matter* that my friend Baron von Gerolt, the Prussian Minister, had the kind-

ness to place in my hand Ehrenberg’s work, ¢ Péssat-Staub und Blut-Regen.”” '

* See my leiter to him, page 144, also, paper read by me before the American Association at its meeting in Charleston, March, 1850.
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Here I found the clue* which T hoped, almost against hope, De Haven would place in my hands.

That celebrated microscopist reports that he found South American infusoria in the blood-rains, and sea-
dust of the Cape Verd Islands,—Lyons, Genoa, and other places.}

Thus confirming as far as such evidence,can, the indications of the ¢ Wind and Current Charts,” and
increasing the probability that the general course of atmospherical circulation is in conformity with the sugges-
tions of the charts as I had interpreted them, viz: that the trade winds of the southern hemisphere after
arriving at the belt of equatorial calms ascend and continue in their course towards the calms of Cancer as an
upper current from the S. W., and that after passing this zone of calms, they are felt on the surface as the pre-
vailing S.-W. winds of the extra-tropicai parts of cur hemisphere ; and that for the most part they bring their
moisture with them from the trade wind regions of the opposite hemisphere.

Continuing on towards the North pole from the S. W. they enter the Arctic r;:gibns on a spiral curve,

_continually lessening the gyrations until, whirling about in a direction contrary to the hands of a watch, this
air ascends and corimences its return as an upper current towards the calms of Cancer. '

It returns to this zone from the opposite direction, N. E., by which it approached the pole.

The ‘atmosphere in this part of the circuit is moving in the direction called s’ in a previous part of this
paper. !

Arrived at the calms of Cancer, s’ meets ¢/ in the upper regions of the atmosphere.

They both descend—and the fact that the barometer stands higher here} than upon any other parallel,
shows that here there is an increased atmospheric pressure, caused in part by accumulation produced by the
opposing forces of s’ and ¢’; and in part by the downward currents. \

Having descended, ¢ is forced out on the equatorial side of the zone, and appears on the surface as aA—
the N. E. trade winds—and so continues until it reaches the belt of equatorial calms.

Here then is precipitation, an ascent of attnosphere, énd a fall of the barometer: A now becomes ¢ or an
upper current flowing in a S. E. direction—i. e., from N. W. towards the zone of the calms of Capricorn.
Here it is met by the upper current from the Antarctic regions, descends with a rise in the barometer again,
and appears on the polar side of this zone of calms, as A'—the prevailing N. W. surface winds in the extra-
tropical regions of the southern hemisphere. ‘

&' now approaches the Antarctic regions in a spiral, gyrating with the hands of a watch and contracting
its convolutions as it draws nearer ahd nearer the pole, where theoretically there is another atmospherical node
in which &’ ascends with a low barometer, and commences its return towards the equator as ¢ in the upper

regions of the atmosphere.
The same cause—diurnal rotation—which made the 4’ on the surface to approach from the N. W., now

operates to make it return as ¢ in the direction whence it came.

* Vide page 148.
t ¥ide page 150; ¢ Passat-Staub, etc.””
1 Humboldt,
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Arriving in the upper regions at the calm zone of Capricorn & meets ¢; the two descend, and ¢ continues
to flow in towards the equator as &', the S. E. trade wind.

Arrived at the zone of equatorial calms, it ascends, and continues thence in the upper regions of the
atmosphere as ¢, until it reaches the calm.zon’e of Cancer. Here it descends, and continues on as the 8. W,
passage winds of the northern hemisphere, whose circuit has been already described.

Thus, at the risk of repetition and of being thought tedious, I have described the progress which the Wind
and Current Charts had enabled me to make in the theory of atmospherical circulation; and I have presented
that theory as far as it had been developed in my own mind, Wher{ I received yesterday No. 1, vol. 1, 4th
series, of the London, E'dinburgh,'and Dublin Philosophi¢al Magazine and Journal of Science, containing a
synopsis of Dr. Faraday’s ¢ Experimental Researches in Electricity,”” 24th, 25th, 26th, and 27th series; and
also the letter of Prof. Von Feilitzsch on the Physical distinction of Magnetic and Diamagnetic Bodies.

This account, though meagre, is the first account that I have seen of the Doctor’s discoveries relative to
the magnetism of the atmosphere. '

A new era in our knowledge of the laws, and the agents concerned in the general system of atmospherical
circulation, will probably be dated from these discoveries.

With the accounts of them before me, I feel somewhat in the condition of the tempest-tossed mariner who
has been buffeting with the waves in storm, clouds, and darkness, until he feels himself almost bewildered and
lost in the mist that surrounds him; when suddenly a light appears, and, like the grateful mariner, I wished,
Before taking a fresh departure, to bring up my reckoning, and to ascertain how far I was out, in order to show
how great was the service rendered by the sympathising hand which put forth that light.

Dr. Faraday has shown that, as the temperature of oxygen is raised, its paramagnetic force diminishes,
being resumed as the temperature falls again. ‘

¢ These properties it carries into the atmosphere, so that the latter is, in reality, a magnetic medium, ever
¢ varying, from the influence of natural circumstances, in its magnetic power. If a mass of air be cooled, it
‘“becomes more paramagnetic; if heated, it becomes less paramagnetic, (or diamagnetic,) as compared with
‘“ the air in a mean, or normal condition.”” * 4 * ‘

Now, is it not more than probable that here we have in the magnetism of the atmosphere that agent whick
guides the air from the South through the calms of Capricorn, of the equator, and of Cancer, and conducts it
into the North ;. that agent which causes the atmosphere with its vapors and infusoria to flow above the clouds
from one hemisphere into the other, and whose foot-prints had become so palpable ?

With the lights which these discoveries cast, we see why that air, which has completed its circuit to the
whirl } about the Antarctic regions should then, according to the laws of magnetism, be repelled from the
South, and attrac_ted by the opposite pole towards the North.

And when the S. E. and the N. E. trade winds meet in the equatorial calms of the Pacific, would not

*Phil. Mag. and Journal of Science, 4th Series, No. 1, January, 1851, page 73
141t whirleth about continually. **—Bible.
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these magnefic forces he sufficient to determme the course- of -each current —-bnngmcr the former. Wlth 1ts
vapors of the southern hemisphere over into ‘this by the courses already suggested ? - '

This force and the heat of the sun, would propel it to the North. The dlurnal rotation of the earth propels
it to the east; consequently 1ts course first through the upper reglons of the atmosphere, and then on the sur-
face of the earth, after being conducted by this newly discovered agent across the calms of Cancer, would be
from the southward and westward to the northward and eastward. '

These are the winds which, on their way to the North, from the South Paclﬁc, would pass over the Mis-
“sissippl valley, and they appear to be the rain winds there. Whence then, if not from the trade-wind regions
of the South Pacific, can the- vapors for those rains come? - o

According to this conjecture, and not taking into account any exceptions produced by the land and other
circumstances upon the general circulation of the atmosphere over the ocean, the S. E. trade winds -which
reach the shores of Brazil near the parallel of Rio, and which blow thence for the most part over the land,
should be the winds which, in the general course of c1rculatlon, would be carried towards northem Africa,
Spain, and the South of Europe. A : ‘

They might carry with them the infusoria of Ehrenberg,’ but, according to. this theory, they WOuld be
wanting in moisture. Now, those portions of the old world are for the most part dry countrles, recelvmg but
a small amount of prempltatlon . '

Hence the general rule: those countmes to the North of the calms of Cancer, which have 1arge bodies of
land situated to the southward and westward of them in the 8. E. vtrade-wmd‘ region of the earth should have a
scanty supply of rain, and vice versa. |

Now, the extre-tropical part of New Holland comprises a portion of land thus situated in the southern
hemisphere.  Tropical India is'to the northward and westward of it; and tropi’cal India is in the N. E. trade-
wind region; and should give extra-tropical New Holland a slender suppiy of rain.- But what‘modiﬁ‘c'atious
the monsoons of the Indian ocean may make to this rule, or what effect they may have upon the rains in New
Holland, my investigations in that part of the ocean have not been carried far enough for a decision. ‘

Takmg up the theory of Ampére with regard to the magnetic polarity induced by an electrical ‘current,
according as it passes through wire coiled with or coiled against the sun, and expandmg it in conformity with
the discoveries of Faraday, we perceive a series of facts and prmmples which, being applied to the mrculatlon ,
of the atmosphere, make the conclusions to which the charts have led me touching the contmual “ wh1r1 ? of
the wind in the Arctic regions against, and in the Antarctic with the hands of a watck, very significant—1nuch
more so than I had supposed them to be. | -

In this view of the subject we see hght springing up from various sources, by which the shadows of ap-
proachlng confirmation are clearly percelved One such source of light have we from the umversxty of Grexfs-
wald, in Prussia. »

Likening the atmosphere with its magnetm spirals of oxygen to the coils of a wxre, and the poles of the

earth to the ends of the helix used by Professor Von Feilitzsch, we might almost fancy thet he was -
43 ‘ o
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experimenting exPresslykwith» the view. of throwing light upon the general course of atmospherical circu-
lation. ) . ' T B R o

< 1f,” s‘ajs he in his letter to Dr. Faraliay,’  we observe two such neighboring particles near the external
¢ South pole, then will the more near repel a South pole with- the intensity s; the more distant will turn to a
« North pole with the intensity #/, but in such a manner that n'<(s. But outwardly these two excited mag-
“ netisms act with the difference of their power s — 7 ; but thisis in one case South polar, consequently of the
< same kind as the exciting South pole. The contrary will take place near. the North pole, so that the disen-
“ gaged magnetzsm distributed over the bar becomes South polar on that half which is turned to the South pole,
“ but North polar on the other half that is turned fo the North pole. - A subatance where this takes place i is
“ diamagnetic, it places itself equatorial. . ‘

"« When the bar of a magnetic substance is so qualified that the separatmg action of the molecules on each
““other must be taken into consideration, then it can become so strong that the molecules in the middle of the
¢ substance are more 'strongly magnetic than towards the ends. If we observe once more two such particles
“near two such parlicles near the external South pole, the South pole of the nearest will tend to’ recede by an
““intensity °_ s from this external South pole, but the more distant will turn towards it a North pole of the in-

“tensity #/_ but in such a manner that n <SI, Outwardly the two will act with the ihtensity n’s s | but this
“is North polar, therefore of a contrary nature to the exciting South pole. - The contrary will take place near
 the pole, so that the disengaged magnetism distributed over the bar becomes North polar on the half that is
“turned to the South pole, but South polar on that kalf which is turned towards the North pole. A substance
“‘where this takes place is magnetic, it places itself axial,” * . ‘

« Applymg the former-to the theory of Ampére, I was startled because it has hitherto taught only that
L currents which are parallel and directed in the same way attract, but if they are parallel and not directed in
¢ the same manner they are repulswe therefore, that a current movmg in the direction of the hand of a watch,

¢in a spiral produces a South pole on the entrance point in the spiral, but a North pole on the egression point.
‘ Hitherto only such spirals have been constructed in which the current in every winding shows an equal
¢ intensity.”” | - _ ‘

“But I tried to arrange spirals of the followmg kind :—one of them is in such a way constructed that on
~ “two copper wires are soldered, to each of them, fifteen thin wires covered over with silk. The first winding
¢ backwarks over the copper wire, i. e. the first convolution of the hehce%, beginning at the end and proceed-
e ing. towards the centre is with all the fifteen wires, the second winding is only wound with 14 threads, whilst '
“the fifteenth is carried along - the axis, &c.; consequently every convolution of the fifteen wmdmgs has a
“ thread less, and the ends of all the other threads have direction of the axis. The ends of the fifteen threads
« are'soldered in the middle; and the two thick wires ‘Withoul:.touching each other, are so bent that they oan
“ be suspended in the little cups of the apparatus of Ampére, then a current passing through the spiral will

« divide itself in such a manner that it is most strong on the external ends of the spiral but decreases more

~ *Page 48,
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“and more *to the middle. If the Wmdmgs of the spiral took place in the dlrectlon of the hand of a watch :

“ then the end of it where the current enters will become a- South ‘pole, but a North pole kept parallel to the‘

« spu'al will repel it, only the final convolutmn will be attracted and, it represents the dlsengaved magnetiso -

ccof the final surface.” ' ” : L o

“A second spxral is wound fike that deseribed, only with this dlffererzee, that the strongest convolutmns

“are in the middle, and the feeblest near the ends.” This spiral W1ll be attracted by the North _pole of a magnet
S over the half in which the current: moves at - ﬁrst or enters, but the other half will be repulsed by it. The
¢ third spu’al has the wmdmg the same strencrth over the whole extent, it is mdlﬂ‘érent toa magnet pole Whlch
“ is not too near and only the final convolutions are attracted or repulsed » '

“ Therefore it is permxtted to enlarge the theory of Ampcre in this manner :—

¢« _—If .an electric current passes through a spiral in the direction of the hand of a watch, and,

“alf the current is more feeble in every winding as it is nearer to the centre of the spiral, then that half
¢ is attracted by a South pole in yhich the current enters, except the first winding. ‘

~¢¢p But if the current is stronger in every wmdmg as it is'nearer to the centre of the spiral, then that half' :
“ is repulsed by a South pole in which the current enters, mcludmg the first wmdmg

¢ The contrary will be the case for that half in whlch the current leaves the helnx, and likewise for the
“ North pole of the magnet opposed.”™ - i ’ ‘

Attentively considering the experiments of the Professor of Grelfswald we may trace an analogy betweem
his spirals and the spirals which the currents of the wind in ““his circuits’ describe about the earth. At the \
South polar calms, the atmosphericel ..s_piral is with the hand of .the watch, and as in the case of a spiral so
wound about its helix the magnetism is South polar} and so mutalis mutand'is for the regions ol' North polar

L~

calms. : _
May we not look thel'efore to ﬁnd “about the North and South magnetic poles these atmospherlcal nodes

or calm regions, which T have theoretrcally pomted out there? In other words, are not the magnetic poles ot' '
the earth in those atmospherlcal nodes, the. two, standing in the relation of cause and effect, the one to the other?

And have we not a clue already placed in our hands. by which the: mot;on of the circular storms of the
northern hemisphere which are said to travel against, and those of the southern which are said to travel with
the hands of a watch, seems to be connected with the like motion of the wind of each hemlsphere inits cnrcmt'
about its pole? and will niot this clue when followed up‘lead us into the labyrmths of atmosphencal magnetxsm
for the solution of the- mystery ? . ) o ‘

Indeed so wide for speculation is the field presented by these discoveries, that we may in some respects
regard this great globe itself with its ¢ cups® and spiral wires of air, earthﬁ and water, as an i\m'mens‘e‘“ pile”“
and helix, which being excited by the natural battenes in the sea and atmosphere of the tropxcs, excltes in turn
its oxygen, and imparts to atmospherical matter the properties of magnetism. ‘

Thus, though it be not proved as a mathematrcal truth that ma(rnetlsm is the power Whlch guides the

map———

* Page 49, 50, Phil, Mag.
o 43*
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storm from right to left, and from left to right, which conducts the moist and the dry air each in its appointed
pathq, and which regulates the “wind in his circuits,” yet that it is such a power, is rendered so very proba-

' ble that the onus is now shifted, and it remains not to prove, but to disprove that such is its agency.

Of Clouds and the Equatorzal Cloud-Ring.

Durmg the progress of these mvestlganons, the attention is frequently arrested :—in wonder and admm-
tion, we pause to contemplate the benign and the beautiful in the system-of terrestrial adaptations.

Among the many striking features which this system of research presents for contemplatlon, the imagina-
tion dwells with peculiar delight upon those which are brought out in tracing the oﬁices which are assigned to
the clouds in the terrestrlal economy. ;

~ One need not go to sea to perceive the grand work whlch the clouds perform in colIectmg moisture from

the crystal vaults of the sky, in sprinkling it upon the fields, and making the hills glad with showers of rain.

Winter and summer,  the clouds drop fatness upon the earth.” This part Of their office is obvious to all; and
'I do not propose to consider it now. ‘

. But the sailor at sea observes phenomena, and witnesses dperatibns in the terrestrial economy which tell
him, that in the beautiful and exquisite adJustments of the grand machinery of the atmosphere, the clouds
have other important offices to perform besides those of dispensing showers, of producmrr the rains, and of
weaving mantles of snow for the protection of our fields in winter. As important as is this office, the philo-
sophical marineris reminded that the clouds have other commandments to fulfil, which, though less obvious, are

' not therefore the less benign or the less %vorthy of nofe. He behblds them at work in moderating the ex-
tremes of heat and cold, and in mitigating climates. At one time they spfead themselves out; they cover the earth
as with-a mantle ; they prevent radiation from its crust, and keep it warm ; at another time, they mterpow between
it and the Sun, and screen it from his scorching rays, to protect the tender plants from his heat the land from the
drought. Having performed this office for one place, they are evaporated and given up to the sunbeam and
the wind again, to be borne on their Wings away to other places which stand in need of like offices.

Familiar with clouds and sunshine, the storm and the calm, and all the phenomena which the lightning
and the blast present, the right minded mariner as he contemplatés ¢ the cloud without rain,” ceases to regard
it as an empty thing; he perceives that it performs many important offices ; he regards it as a great modératoi
of heat and cold. Bound in his ship hence to the southern hemisphere, he enters the region of the N. E.
trades; and finds the sky sometimes mottled with clouds, but for the most part clear; continuing his course .

~towards the lme, he finds his thermometer to rise higher and higher as he approaches the equator, until, enter-
ing the region of equatorlal calms .and rains, he feels the weather to become singularly oppressive; he

discovers here that the. elasticity of feehng which he breathed from the trade wind air, has forsaken him.

Escaping from this gloomy region, and entering the 8. E. trades, his spirits revive, and he turns to his
Log-book to see what changes are recorded there. He is surprised to find, that notwifhsfanding the opé:es-

~-8ive weather of the rainy latitudes, both his thermometer and barometer stood, while in them, lower than in
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the clear Weather on either sxde of them; that just before entering, and Just before leavmg the ratny parallels,
the mercury of the thermometer and barometer inv arrably stands hxgher than it does When within them, even -
though they include the equator. _He has passed a ring of clouds that encircles the earth.

Perceiving this, he is reminded how this cloud-ring, by screenmg these parallels from the Sun s rays, not only
'promotes the precrpltatlon which takes place w1thm it at certain periods, but how also the rains are made to
change the places apon which they are to fall; and how, by travelling with the calm belt of the equator up and
down the earth this cloud-ring shifts the surfate from which the heating rays of the Sun are excluded, and how,
'by this operation, tone is given to the atmosphencal circulation of ‘the world.  ~ - N

In a clear day at the equator, this ‘cloud-ring having slipt to the North -or South with the calm belt the
Tays of the: Sun pour down upon the crust of the earth and raise its temperature to a scorching heat. The
atmosphere dances’ above it, and the air is seen tremblmg in ascending and descending columns Wrth busy
eagerness to conduct the heat off, and deliver it to the regrons aloft, where it is required to give momentum to
the air in its general channels of mrculatron The dry season «continues’; the Sun is verticalj and ﬁnally the
earth becomes parched and dry: the heat accumulates faster than the air can carry it away; the plants begia
to wither, and the animals to perish. Then comes the mitigatirxg cloud-ring. The burning rays of the Sun'are -
intercepted by it. The placc for the absorption and reflection, and the delivery to the atmosphere of the solar
heat is changed-‘;’ it is transferred from the upper strface of the earth to the upper surface of the clouds.

Radiation from the land and the sea below the cloud belt is thus interrupted, and the excess of heat in
the earth is delivered to the air, and by absorption‘ carried up to the clouds, and there delivered to-their vapors
to prevent excess of precipitation. | | ‘

In the mean time, the trade winds North and South are pouring -into this cloud-covered réceiver, as"the
calm and rain belt of the equator may be called, fresh supplres in the shape of ceaseless volumes of heated air
Toaded to saturation with vapor, which has to rise above and get clear of the clouds before it can commence the

process of cooling by radiation. In the mean time, also, the vapors which the trade winds bring from the North
and the South, expanding and growing cooler as they ascend, are being condensed on the lower side of the
cloud stratum, and their latent heat is set free, to check precrprtatron and prevent a flood.

While this process and these operafions are going on on the nether side of the cloud-ring one not less
important is going on on the upper side. There, from sunrise to sunset the rays of the Sun are pounng down
without intermission. ~Every day, and all day long, they operate with ceaseless activity upon the upper surface
“of the cloud stratum. When they become too powerful, and convey more heat to the cloud vapors than the
«cloud vapors can reflect and give off to the air above them; then with a beautlful elastrctty of -character, the‘
clouds absoerb the surplus heat. They melt away, become invisible, and retain, in a latent and harmless state,
antil it is wanted at some other place and on some other occasion, the heat thus impartedt

We thus have an insight into the operations which are going on in the equatorial belt of precipitation,
and this insight is sufficient to enable us to perceive that exquisite indeed are the arrangements which nature has

provided for supplying this calm belt with heat, and for pushing the snow line there, high up above the clouds,
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in order that the atmosphere may have room to expand, to rise up, overﬂow, and course back into the channels
of its circulation. As the vapor is condensed and formed into drops of rain, a two-fold object is accomplished:

| coming from the cooler regions of the clouds, the rain drops are cooler than the air end earth below. They
descend, and by absorption take up the heat which has been accumulating in the earth’s crust during the dry
season, and which cannot now escape by radiation. ‘Thus this cloud-ring modifies the elimate of all places
ﬁeneath it over-shadowmg at different seasons all parallels from 5° S. to 15° N.

 In the process of conden'satlon, these rain drops on the other hand have set free a vast quanﬁ'ty of latent
heat, which has been gathered up with the vapor from the sea by the trade winds and brought hither. The
caloric thus liberated is taken by the air and carried up aloft still further to keep, at the proper dlstance fromy
the earth, the line of perpetual congelatlon. Were it possible to trace a thermal curve in the upper regions of
the air to represent this lino, we should no doubt find it mounting sometimes at the equator, sometimes on this
side, and sometimes on that, of it ; but always so mounting as to overleap this cloud-ring. This thermal line would
pot ascend always over the same parallels, it would ascend over those between which this ring happens to be ;
and the distance of this ring from the equator is régulated according to the seasons.

If we imagine the atmospherical equator to be always where the calm belt is which separates the N. E.
from the S, E. trade winds,v then the loop in the thermal curve which should represent the line of perpetual
congelation in the air would be always found to stride this equator, and it may be supposed that a thermometerv
kept shdmg on the surface of the earth so as always to be in the middle of this rain belt, Would shew very .
nearly the same temperature all the year round ; and so too would a- barometer, the same pressure.

Re}urning' and taking up the-train of contemplation as to the office which this belt of clouds as it

“encircles the earth performs in the system of cosmical arrangements, we may see that the cloud-ring and

calm zone which it overshadows are both.ventricle and auricle in the immense atmospherica]ﬁ heart, where the
heat and the forces which give vitality and power to the system are brought into play—where strength is
‘gathered and impulse given to the air, sufficient to send it thence through its Jong and tortuous channels of
. cireulation. | :

Thus, this ring, or band, or belt of clouds, is stretched around our planet to regulate the quantity of pre~
cipitation in the rain belt beneath them ; to preserve the due quantum of heat on the face of the earth; to adjust
the Wmds and send out for distributionto the four corners, vapors in proper quantities to make up 1o each riyer
basm, chmate and season its due quota of sunshine, cloud and moisture. Like the balance wheel of a well con-
strucfed chronometer, this cloud-ring affords the grand atmospherical machine the most exqmsltely arranged self-

' compensation, Ifthe ‘Sun fail in his supply of heatto this region, more ofits vapors are.condensed, and heat is
discharged.from its latent store-houses in quantities just sufficient to keep the machine in the most perfe_ct
, cbmponsation. If on the other hand, too much heat be found to accompany therays of the Sun as they impinge
upon the upper circumference of this belt, then again on that side are the means of self-compensation ready
at hand:—so much of the cloud surface as may be requisite is then resolved into invisible vessels, in which the
-surplus heat from the Sun is stored away and held in the latent state until it is called for, when instantly it is

set free and becomes a visible and active agent in the grand design.
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- That the thermometer stands lower beneath this cloud belt than it does on eitﬁen side of bit, has not been
shewn, or if shewn, it has not yet been made to appear by actual observati(‘m,k so far as.my researches are con-
cerned ; for the observations in my possession have not yet*béen discussed concerning the temperature 6f the
air. But that the temperature of the air at the surface under this cloud-ring is lower, is a theoretical deduction
as susceptible of demonstration as is the rotation. of the earth on its axis, It is a well known fact. Indeed -
nature herself has hung a thermometer under this’ cloud belt that is more perfect than any that man can
construct, and its indications are not to be mistaken. ; |

Where do the vapors which form this cloud-ring and which are here condensed and poured down into
the sea as rain, come from? = They come from the trade wind regions; under the cloud;ring they rise up ; as
they rise up, they expand; and as they expand, they grow cool ; moreover, it requires no mercqrial instrument
of human device, to satisfy us that the air which brings the vapor for these clouds, cannot take it up and let it
down at the same témpera‘ture.y Preéipitation, and ‘evaporﬁtion are the converse of each other ; and the samé air
cannot pfecipitate and evaporate, take up and .lét down water at one and the same temperature. As the tempera-
ture of the airis raised, its capacity for receiving and retaining water in the state of vapor is increased ;—as the
temperature of the air is lessened, its capacity for ‘retaining' that moisture is diminished. ~These are physical laws ; |
and therefore when we see water dripping down ;from the atmosphere, we need no instrument to tell us that the
elasticity of the vapor so condensed, and falling in drops; is less than was its elasticity when it was taken up
from the surface of the ocean as water, and went up into the clouds as vapor.

Hence we infer, that when the vapors of sea water are condensed, the heat which was necessary to sustain
them in the vapor state, and which was borrowed from the ocean, is parted with; and that, therefore, they were
subjected in the act. of condensation to @ lower temperature than they were in the act of evaporation. This |
is what is going on: ceaseless precipitation, under this cloud-ring. - Evaporation under it is sizSpended almost
entirely the year round. It is formed by the meeting of the N. E. and 8. E. trade winds. The vapb’r and the
air which they bring with them, here ascehd—-—as they ascend they expend, as they expend their temperature falls,
Hence we have, first a cloud and then precipitation. = We know that the trade winds encifcle the earth; that
they blow perpetually; that they come fr3m the North and the South and meet each other near the equator ;
that this line of meeting extends around the world ; that in it, the air which the trade winds bring, ascends ; and
that in this ascent clouds are formed By the ramy seasons of the Tomd Zone we can trace this cloud-rmg
stretched like a girdle round about the earth. ‘ ,

In view of these facts, and of these laws, it is useless to consult the thermometer, merely to learn whether ;
" the atmosphere under this cloud-ring be warmer or cooler than that on either side of it. Our knowledge of the
laws of nature tells us that it is cooler. | : o
. In like manner, nature has placed a thermometer on the surface of the land, and of the water, which tells us
 that the mean temperature of the top of the earth’s crust, whether it be land or water, is higher than ‘thc mean
temperature of the superincumbent air ; and so far as the researches connected with these charts have: gone,

and bear upon the subject, they indicate that it is so. ' ‘ :
44



176 ‘ _ THE WIND AND CURRENT CHARTS.

- Where the atmols*phere meets the land and water, there is the greatest amoun’_c of heat on the earth’s sur-
face” At fhis place of 1ne'etihg, the thermometer in eifery latifude attains its maximum. If we descend
~below thls place into the ocean, or. rise above it into the air, the mercury in the thermometer is observed to

wl | | | R

The heatin‘g rays of the Sun as they pass through the atmosphere, impart little or none of their warmth
to it. They must first strike the earth itself ; their caloric is then absorbed or reflected by the solid and fluid
parts of its crust, and given to the air. The land and the water receive the heat fiom the Sun, and impart it
to the atmosphere :—more subtle than they, it is also more mobile and expansible. The moment that that
stratum or layer of the atmospherical coating which envelopes the earth, and which happens to be nearest to
its crust, receives from it the least accession of heat, that moment it expands, becomes lighter, and flies off
with it te the azure vault above. ItAthus gives place t6 a cooler layer, which in turn receives from the surface-
! cfuwstffresh supplies of heat like the other, and conveys it away to the cl/ouds. " Thus, while the Sun is heating
‘bot/h the land and the‘Water, the atindsphere is receivi’ng heat from them. The Sun heats them: and they, the
air. But the land and the sea do not give to the atmosphere all the heat they receive from the Sun. They -
radiate off mto space a considerable portion of it. Hence we are entitled to infer, that the mean temperature
of the upper stratum of earth and water, generally, is hlgher than the mean temperature of the lower stratumo
of the air. .

For particular localities and seasons there may be excepfions to this rule, as during the long nights of the
polar winter, when that portion of the «earth receives no heat from the Suw’s rays, and radiates profusely.

The Ferro Islands, and places similarly situated, may also form exceptions to the rule. These islands
are surrounded by the warm waters of the Gulf Siream, and though standing in latitude 62° N., the ponds
there are said to remain unfrozen all the winter. 'These islands probably receive more caloric by conduction
from the uir, than by absorption from the Sun’s rays, and the air which supplies them with warmth derives it
from the waters which have been heated i in the inter-tropical regions of the Atlantlc ,

’ ‘The belt of equatorial calms and rains encircles the earth ; were the clouds which overhang this belt
luminbus, and could they be seen by an observex from one of the planets, they would presebn“c to him an appear-
~ ance noi unlike the rings of Saturn do to us. Such an.observer would remark that this cloud-ring of the earth

has a motlon contrary to that on its axis of our planet itself—that while the earth was revolving rapidly from

West to East, he would observe the cloud ring to go slowly, but only relatively, from East to West. As the

‘winds which bring the cloud vapor to this region of calms, rise up with it, the earth is slipping frofn under it ;

and thus the cloud-ring, though really movmg from West to East, with the earth, goes relatxve]y slower than

the earth, and would therefore appear to require a longer time to complete a revolution. ,

But unlike the rings of Saturn through the telescope, the outer surface or the upper side to us, of this
“eloud ring, would appear exceedingly jagged, rough and uneven. ‘

The rays of | the Sun-playing upon this peak, and then upon that, of the upper cloud surface, melt away

one set of elevations, and create another set of depressions, The whole stratum is, it may be imagined, in
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the; most turgid state; it is“iu’continued throes when viewed from above: the heat,whi‘ch' is liberated, from
below in the process of condensation, the currents of warm eir ascending from the earth, and of cool descend-
ing from the sky, all, we may Well concelve, tend to keep the" upper cloud surface in a perpetual state of agita-
tion, upheaval and depression.. _ ' I \

Imagine in such a cloud stratum an electrical discharge to take place, the report’ bemg caught up by the
cloud ridges above, is passed from peak to peak and repeated from valley 10 valley, until the last echo dies
away in the mutterings of ‘the distant thunder How often do we hear the voice of the loud thunder rumb]mg
and rolling away above the cloud surface, like the echo of artillery d1scharged among the hills.

Hence we'pel"eeive or infer that the clouds intercept the progress of sound as well as of light and heat
through the atmosphere, and that this uﬁper surface is often like Alpine regions. ‘ '

It is by trains of reasoning like this, that we are continually reminded of {he interest which attaches to
the observations which the mariner i3 called on to-make. There is no expression uttered ‘by nature which is
unworthy of our most attentive consideration ; and mariners by registering in their logs the kind of lightuing,
whether sheet, forked or streaked; and the kind of thunder, whether rolling, 'muttering or sharp, may be
furnishing facts which will throw much light on the features and character of the elouds\in different latitudes,
and seasons. | : ‘

As an illustration of the value and interest attached to observauons ‘upon “little thmgs” s0 called I ex-
tract from the Abstract Log of a very close observer who i is co-operating with me in the collection of materials
for these charts :— In all my observations,’’ writes this excellent and indefatigable seamen, in his Abstract

" Log kept for this office—* In all my observations on the tints of tropical ﬂowers, I have found that yellow
predominates.” 7 ‘ ,
- No physical fact is too bald for observation ;- physical facts are the language of nature, and every ex-
pression uttered by her is Worthy of our most attentive consideration. And the remark by this bbserVant
sailor about the predominance of yellow in tropical ﬂowers, would as a trulsm, be regarded with a hlgh degree \

of interest both by the Botanist and the Chemlst

The Whale Chart.

" In 1847, materials suﬁic1ent h'wmg been collected from the log books of whalers for an mvestlgatlon into

the habits and places of resort of the whale, Lt. Wm. L. Herndon commenced the construction of this ¢whale
chart” for the whole ocean exceptmg the North Atlantic. ,
The object of these charts was to show at a glance, where this fish had been most hunted —when, in
what yeats, and in what months' it had been most frequently f'd’und—-whether in shoals, as stragglers ,—and
whether sperm or nght They are numbered letter F of the series. o
- Lieut. Herndon was interrupted in these highly 1nterestmg mvest1gat10ns, by orders for sea service. He
had proceeded far enough however with the charts to develop some of the first fruits, which, it mlght be ex-
~ pected, are ‘concealed in a field so abundant with treasures as this may be well supposed to be. But these or- -
ders deprived me of the assistance of a most valuable officer, and greatly delayed the work.
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The plan of conducting (hese investigations is by spaces of 5° square, and the observations are so entered
as to show at 2 glance the number of days for each month spent in each square ; the number of days in which
whales—and whether they are:sperm or right—have been seen ; also, the yeéi‘sin which whales of either kind
were seen, and the years in which they were not seen, in any given square. . !

As observatior; after observation in such an ‘immense field ‘was recorded day after day, with the most .

untiring industry, and as ?d}e oftérepeated process ﬁnaAlyly began to express a meaning, I was surprised to find the
lines for entering the right whale were blanks, through certain. districts of the ocean, from one side of the
"chart to the other. Finally it was ‘discovered that the torrid zone is t6 this animal forbidden ground, and
that it is physically as impossible for bim to cross the equator as it would be to cross a sea of flame. In short,
, that there is a belt from two to three thousand miles in breadth, and reachlng from one side of the ocean to the
other, in which the right whales are never found.

Hence the discovery that the fish called the right whale in the Northern hemisphere is not the fish whlch
goes by this name in the Southern that the right whale of Behring’s Straits and the whales, of Baffin’s
Bay are probably the same animal ; and if so, that there is at times at least, an open. water communication
through the polar regions between the Atlantic and Pacific oceans: for this animel not being able to endure
the warm waters of the equator, could not pass from one ocean to the other unless by way of the Arctic regions.

The investigations connected with these animals have also pointed out to-us the great currents of warm
water which keep up the ocean circulation of the Pacific—it might Be said of the globe; for as we s‘tudy their
habits, these dumb creatures teach us by their instincts that there are continuous currents in the sea between

‘places the most remote.

Wlth the aid of what the whales have taught us, in connection with what we have learned from other
sources, we can now almost prove the existence of a continuous current of water from the borders of the Red
sea into the English Channel. The current, which has its genesis partly in the Red sea, and partly in the
Indian ocean and its con‘éiguoﬁs bays, is bifurcated off the African eoast‘ by a cold current from the South.
And were it possible to throw into the Red sea two bottles properly marked and labelled, which would not be
drifted out of the current, but which would separate at the forks of the stream, these two bottles would, or
might pass, one around Cape Horﬁ, the other around the Cape of Good ,Ho‘pe ; and, meeting vagain in the
tropica] regions of the Atlantic ocean, it Woulzi, theoretically, be possible for them to drift into the Caribbean
seaj—thence through the Gulf of Mexico;—and by the Guif Stream out again into the Atlantic ocean ; and
by its waters to be cast up together on the shores of the British Islands, as the drift of the Gulf Stream ie
often cast. 4 \ ’

There is an under current from the Red sea, and the course of the supposed bottles would be with that
under current out into the Gulf of Aden; thence, rising to the surface in the Arabian sea—an immense cauld-
ron without any escape, as from our Gulf of Mexico, for its heated ‘waters to the North ,—they would be drifted
to the South in the currents from this sea: arrived near the Cape of Good Hope, this current is blfurcated by

a cold one from the South going to replace the waters whlch 1t has conveyed from the North.
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* Here the bottles would separate, one following the Lagullas ¢urrent around the Cape of Good Hope into
-the Atlantic. - . - : ‘ L

"The other taking the other Branch of t'he‘strearh, would be drifted to the southwar"d‘of New Helliand; ahd’
be carried into the Antarctic regions near Victoria land. Here the current being coole& dowrr and deflected, it
would commehce its flow towards the -North in the iee;bearing current which flows into the Atlantic around
Cape Horn,—the lcebergs of which I have encountered in latitude 37° South. . Bottles that have been thrown‘

- overboard off Cape Horn, have been picked up on the shores of Ireland. ,

‘However, without pursumg just now this system of currems pointed out by the bottles and the whales, I
propose at another time a still further mvestlgatlon and account of these beautiful and interesting facts which
the Whale Charts are developing. ,

After Lieut. Herndon was called away, the investigaﬁoﬁs for these charts were continted b’y\ALieut; Leigh
for a short time. His duties were soon changed, and I remained without force to resume the \i*ork, ull
late’in 1850, when Lieut. Fleming reported for duty. He was set to work upon the « Whale Charts,” bet
before he had made much progress with them, he was detached and er‘dered‘on other duty. Passed Midshipman
Jackson has it now in hand, and it is hoped that with the great interest’,he takes in the subject; with the vze'a']
and industry which he brings to bear upon it, the Whale Charts will soon be ready for the press.

They will show in what parts of the ocean the whales ¢¢ use” in each month, and the knovrrled‘ge cannot.
fail to prove of great importance to the whaling interests of the count‘ry,—-anv interest which keeps‘"’in corrtinual
occupation a fleet of 600 sail, manned by 15,000 American seamen—and vrhich fishes up annually from the
depths of the ocean, property, the real value of which far exceeds that of the gold mines of California.

Plate IV exhibits an extract from the Whale Chart. ~

'The object of this chart is’ to show where ,vfhej v}hal‘emejl haire hunted, and where they have found their
game; consequenily, this chart when completed, will enable us to designate those parts of the ocean where
the whales ¢ use,” and those parts where they never go—and to tell where in each month this ammal s
most likely to be found. ' - -
| The three horizontal lines, Plate IX, marked D. R. 8., in the mlddle column, repéated from parallel to
parallel, stand: D. for days; R. and S. for the number of days, each, in which whales, right and sperm, have :

' been seen. 'The days of seareh are expressed in. ﬁgures' the 'days on which whales aré seen'are expressed by
the system of ¢ fives and tallies,”” as already explained with regard to the winds.

It will be observed, that from 60° North, to 60° South, between the meridians of 125° and 130° W.,
rfght whales, except in one mstance, have never been reported by.any of the vessels whose ‘Logs have been
examined. That sperm whales, except a straggler or two, have never been seen between these ine’ridiarrs, |
below 5° 8.; between which parallels and the equator they are most abundant. That they are seen between 35°
and 50° N., between the equator and 10° N., but not between 10° and 35° N. ; and the inference is drawn from

the fact of their appearing so frequently between the parallels of 35° and 50° N., that warm water is found there.

The investigations for this chart are so conducted as to show the years in which {he whales kave been
45



180 THE WIND AND CURRENT CHARTS,

3

“searched for, and seen in the various districts of the ocean. These results are the embodied experience’ of
several hundred whalemen as to the best ﬁshmg grounds. ' |
- A chart mcomplete and imperfect: it is true, but of some value to the whalmg mterest neverthe]ess, be-
~cause it gives the results as far as they have been obtamed is in press, and will be speedily pubhshed In the
~ mean time, the work for one, more complete, is carried on with vigor.
‘Besides the practical advantages which it is conjectured will inure to the whalmg interest from these in-
“vestigations, much mformatlon of a highly mterestmg character will probably be elicited by them for the natu-
ralist and geologist.
" Scenes and information how interesting so ever to the world at large they may be, yet by often recurring,
lose: theirAnovelty to classes; they become familiar, cease to strike, and are at best apt to be thought not
worth speaking or Writing about. This is particularly the case with reg&ird to the whalemen and their calling.
’ With the view of reminding them how little is known by the world generally, with regard to the habits of
' the whale, it may be remarked that the information conveyed in the communications from them, which are
now pubhshed and which information has been obtamed from them by acc1dent or chance as it were, will be -
read w1th much interest’by men of science.
The gentlemen who were kind enough to furnish this information, had, I am sure, no idea of its publica-
tlon but I hope they will excuse the liberty for the sake of the ‘motive.
These papers will, it is hoped be the means of calhng forth much addxtlonal information of a kindred
nature. - ’

- Letters from Whalemen.

Capt. Daniel McKenzie to Lieut. Maury—dated, New Bedford, June 8th, 1849.

Herewith 1 forward some additional knowledge’ of. the sperm whale, their history, habits, food, age,
&e. ; also the laws that govern their migratory movements, with such other thoughts as may occur to memory
as I write. 4

‘The sperm whale, though found i in every sea and clime, yet their great nursery is in the great Pacific; ;
thexr haunts are found there from coast to coast; their limits that of the ocean itself. The males are miore

: frequently found in high latitudes, the other sex in milder climates ; a tropical region seems to suit them best ; ;0
they seek bays in islands and coral beds and reefs in vast shoals to bfing forth their young. The period of
gestation I do not know. Perhaps no animal found in the sea are more t1m1d and easier fmghtened they always
group by themselves, and seem to shun the society of other tribes of the ocean. ,

Their powers of vision are exceedingly limited, they cannot see directly ahead of them ; hence they often,
‘when alarmed, run foul of each other, and foul of other objects. I'have seen them run against a whale boat,
and the concussion so alarm them as to create the most convulsive phrensy; and I'think they are as unconscious:
of the approach of the harpooner from that direction as when he follows after them. Their exquisite sense of

: heeting, however, is most extraordinary ; not unfrequently in large shoals covering miles of Space, the instant
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one is attacked, the whole school for miles around spring, shoot out their heads above. water, and listen for a
moment, and if the attack is-made on a female (or cow) they will all rush Wlth great speed to their wounded
companion; as if to extend their sympathy, if nothing more, unconsclous of their own danger The bold Whalerb
avails hzmself of their approach, Iays off a short distance from his bleeding . victim, and -takes them as they
come; and if he is clever at the deadly game, he will mortally Wound several, ere they discover the tragic act.
he is pIaymg ; butif the first one attacked happens to be a male, nine times in ten the shoal will run off with
such’ rapldlty as soon to be out of sight. The cows are found in shoals from 25 to a hundred in number, not
only at their usual haunts while feeding, but also in their migratory movements in search of food, accompanied
genera]ly by one large bull, who seems to reign over all as king, whose. head is always found covered with
scars and wounds, the result, as we always thought, of battles fought with other bulls in defending his gallantry
~ for the other sex.” The principal article of food (and indeed ‘the only one as far as I know) is squid ; the
sxﬁaller kind they eat is found near the surface, and is from two to three feet in length ; the larger kind, which
probably have their haunts deep in the sea, must be of immense size—the flesh soft and of »gelatinous'substanee.
I have seen very large junks floating on the surface entirely shapeless. The cows on an average will yieId
fifteen barrels of oil; the males, (or bulls, as whalers call them,) are much larger, will y1eld from fifty to one
hundred barrels of oil. At this stage, he is a noble ammal moving through the water 5o graceful and with
such majesty, and with such astonishing velocity ; and that too, without apparent muscular action, is sublime ;
| and when attacked, such perfect command over his locomotion as to entirely change his position as quick as
thought, I have seen them lay motionless fifty feet off, and in an instant swing their huge flukes under us, =
and at one blow send the boats in splinters, men and all, ten feet in the air. )
Large whales are seldom seen in"groups ; frequently four or five are found Wlthln as many miles of each
other, but more frequently alone:. In thexr several stages of growth the males will be found in shoals all very
nearly of a size; some shoals will yleld 20, some 30, some 40, and sometimes 50 barrels, each whale. - The
males when very young, frequently accompany the other sex, as boys and girls go to school together, and as

they approach a more mature stage, they separate..
I have never been able to approach any satisfactory. result in relatlon to the tlme a sperm whale lives; the

geﬁeral opinion is that they live forty or fifty years. I once extracted the barbed. end or head of a harpoon
from the back of a large whale, enclosed nicely in the oily blubber, and the wound entirely healed where it had
been lodged fourteen years, This was satisfac‘gorilyAproved\»after we got home, by the initials of the blacksmith
who made it on the one side, and the initials of the captain on the other. I remember the whale yielded about
fifty barrels of oil; there was nothing in the appearance of the whale indicating old age. I have often noticed
their teeth rotten and decayed down to the jaw, and others worn down level with the gum by mastication, an d
covered with wrinkles and furrows, having a wey-worn appearance, evident marks of slow but progressive
detenoratlon ‘ V
The ship Balena, of this port Capt. E. Gardner, while at anchor at Karkakua bay in’ Owhyhee, took a
large sperm whale off the bay, that yielded them one hundred and two barrels of oil, whese teeth were worn



182 THE WIND AND CURRENT CHARTS.

down level with the gum, evidently by. masticating his soft food. This noble animal had no other appearances
_of extreme age, but seemed to have enjoyed full vigor of health and life; who.then can tell the length of life
they reach, ere it terminates by the ordinary process of nature! may it not as probably reach a hundred years,
as close at forty? o

I have said that the COWS seek bays and still water to bring forth their young ; they never visit shallow
water ; they go to such bays only where the water is blue and deep, and under the lee of islands and reefs-—
the bays at the great island of Albemarle, of the Gallapagos group, is often visited- by large shoals of cows
for that purpose—the water in those bays is of great depth, and as blue as the Gulf Stream.

I have said that squid is the only article of their food. I am' aware that others think diﬁ'erently;
that they do eat other fish. ‘I can cnly judge from what I have seen.' After a sperm whale is mortally
‘wounded, and is in his last struggle, ‘he not unfrequently throws up the contents of his stomach ; which in the
huhtl;reds of instances I have seen, I have never discovered anything but parts of squid. In cutting them up,

‘also, I have often opened the stomach, and never noticed anything but squid ; hence I infer, that squid is their
only food. | '

Their great obJect of mrgratmg from place to place is no doubt in search of food ; they are often seen in
Iarge bodres moving qutckly, all in one direction; by gelting their course as they pass, and followmtr on after
them, in a few days, again ‘meet them brought to, feeding and laying quite still, and headed i in different direc-
tions. In this case, the whaler often succeeds in getting a large share of oil before they are so harrassed and

~ cut up as to compel them to abandon the ground. '

I have often thought that currents had much to do with the movements of' sperm Whales ; and as they are
most always found heading it where it i$ strong, I have thought it was to nieet the bate brought down with
the current; particularly riear the equator in the Pacific, where a current is always found setting to the west-

~ward, which grows stronger as  you proceed westward and the whales generally found stemming it, headed

to the eastward.

-

"I have spoken of the timidity of sperm whales. I have known instances near the lancl where sperm

‘whales were laying entirely still, a seal to spring in amongst them, and start them to running with great vio-
lence I have also known them started and set runmng by the approach of porpoises.

, It is remarked by many experienced sperm whalers—though I never noticed it very particularly myselt’
‘ except 1n large whales—that after rising to the surface from their deep submarine prloratrons, they would
breathe or-spout as many times as they will yield barrels of oil. How this rule works with small whales, 1
never not1ced but I do know that those we rank as large whales, yield from ﬁfty‘ to one hundred barrels—do
when undlsturbed spout from fifty to one hundred times; as a general rule, they spout from srxty to seventy
trmes, and yield when taken, from srxty {o seventy' barrels of oil,:

' - Large sperm whales remain submerged in search of food, from an hour to an hour and a half, which I pre-
sume is as long as they can hold their breath for, when they rise (unless dxsturbed or makmg a passage) lay

‘qmte still as 1t breathing was the ostensible object.
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* "That sperm whales do perambulate the whole ocean, T have no Ad'o‘ubt'.“' Instances are known of their being
harpooned on ‘the Japan coast, and disengaging themselves from the boat, have afterwards been taken on
the coast .of Chlh ; this was known by the ship’s mark on the harpoon Ohe instance 1s known where a sperm
whale was thus struck on the coast of Peru, and subsequently, taken off the coast of the Umted States. -

I have often met’ sperm whales off the Cape of, Good Hope, and off Cape Hom, making their passage
from sea to sea. ;

1 notice our ships have 'discovered a new region, new haunts for right whales. They enter the Yellbw‘
sea eaxly in the season, and as it  advances, they proceed North, through the Straits-of Corea into the sea of
Japan ; thence North up the Gulf of Tartary; thence through the Perouse Strait into the sea of Seghahen ;
thence up the Ochotsk sea, followmg the whales as they proceed North ‘ ' S

Others have passed up the sea of Behring or Kamtschatka, North through Behring’s Stralts into the Arctic
Sea, whele whales are found large and plenty; sea smooth, and weather in the summer months (from the ex-
treme length of the day) favorable for whaling. Several ships have been whaling successfully in those . parts.
'I'he polar whale (as it is called) yields very rich oil, and the bone is larger and longer than that of the North-
west Coast, and fetches a better price in the market. ‘

A free communication by our whalers through those remote seas, will develope the phenomenon of -winds
- and currents there ; they will also, in cruising for whales, discover the hidden dangers, (if any,) and thus con-

iribute to assist the Hydrographer in preparing charts to guide future navigators.
Herewith I forward you a history of the sperm whale, by Capt. F. Post, of this city; also the hlstory of :
Nantucket, the once great whaling nucleus of . the. world, from Whlch you can ﬁnd many useful statistics of
early whaling. I am now quite idle, hopmg soon to recéive your instructions to commence copying Logs again,
and to attend to any other business you may have this way,
Our whaling fleet are now being fitted away, and I am often called on for your Wmd and Current Charts,

but having no supply on hand of the kind useful to whalers bound South, they cannot be supplied.

Hz’stoiy of the Spermaceti Whale, by Coptuin Francis Post. ‘

It is a matter of much surprise, that, while the whale has been so long and so extensively an object of
commercxa] pursuit, so little should be general]y known of the animal,

There is perhaps scarcely a being in the animal world, at least, not one whose existence has been so long‘
known, the habits, structure and qualities of which are less known to the naturalist than are those of the whale. .
It is a very prevalent opinion that whales spout water—Morse, in his American Geography, tells us that
whales spout water to a great height; and ‘we find many writers have been led into the same error ,——hut it is
well known among whalers that whales never spout wafer, and that their spouts, which are sxmply dense respira-.
tions emltted with some force from their large nostril, never ascend above twelve feet hlgh ; and when the whale i V‘IS 2

unmolested seldom to that height, or to one half of it.
- 46
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+ The Sperm'xcetx Whale has but one splralle through which it resplres, this'is on-the left side of the upper
paft of the head, and within a few inches of its end; it is about fifteen mches long when cIOsed and when ex-
tended, from five to six wide. The spout shoots obliquely forward and upwards, expanding When 1t rises like
a Whlﬁ' of tobacco smoke, which it much resembles in fornz; it is visible but for a moment: is near the same
density as fog, and when blown in the face, the same deglee of dampness is felt from it. When the air i$ clear
and cool, and a moderate bre,eze is blowmg, so that the sea is not much ruffled, the spout of a large whale may
be seen from a ship’s masthead the distance of nine miles,—the white spout forming -a fine' contrast with the
blue field above which it rises, and appears at intervals of almost as much exactness as can be measured by a
first-rate chronometer When whales sprmg out of the sea, the spray produced by their fall 1s so-great as ‘to-
be seen 15 miles—in one of these playful gambols they are frequently first discovered.

' ‘The males of this specics are out of all proportion-the largest, and they are generally found alone; it is
then qu’ite.‘astoniishin‘gy to see with whaty’exac’tne’ss they pursue their course. Not u‘nfrequently they are pursued
by a ship the space of a whole day together without altering‘ their eourse a single point of compass. What
_ can enable these inhabitants of the deepto thus pursue an undeviating course for a day and most likely for as
long a perlod as they choose? ' ‘ ‘

So faras our knowledge extends the inequalities of the earth’s surface beneath the sea, are similar to those
above, and the conjecture, therefore, is a reasonable one, which supposes that the utmost cavities of the sea, do
not exceed the loftiest heights above it. May not then these occupants of the watery world, like those of earth
and air; be guided.on.their way by visible objects?  For without such guidance, no animal, man not excepted,
can;lox‘lg pursie an unvefying course. Instinct may urge the animal when to move, but something discernable
‘must aid its way through the deep with such -precision. N or is it at all unreasonable to suppose that, by a
wise pro’vision‘of natore, their organs of vision are as well adapted for the watery element, as ours are for the
zrial one. v : ‘

These large whales generally spout from fifty to sixty times when to the surface, and the spouts appear
at intervals ‘of about fifteen seconds, though when the whale first appears they are rather more hurried than
afterwz{fds, this occupies nearly a quarter of a hour, after which they go down, and stop beneath the sea an hour,
or an hour and a half, but never exceed this before they return to the surface again for the purpose of \respira-
tion, Thus between one-fourth and one-fifth of their time is occtipied in “sustaining vitality, by breathing
atmogpheric air. The periods of time passing while the whale isin the depth below are often nicely measured.
In ooe instance the writer was in pursuit of' a whale which was going quite fast nearly a day, and all this time
he never stopped beneath the surface more tha'.n fifty~two minutes, nor less than fifty ; he spouted no more than
48 times at a usmg, nor less than 46. - His other movements were equally uniform, ‘ :

It is observed that whales suspend their.breath longer in some seas than in others, probably because they
go deeper for their food. Some idea may be given of the depth to which they go, by stating that when har-
r,poonedfit is sometimes necessary to connect three or more lines together to prevent them from esoaping. Each

of %hese‘ lines is commonly 225 fathoms long, so that ifa whale take from boats four of these lines there is attached
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{0 it a continued line nearly a statute mile. Tt would not, however, go this whole depth ; but, unless the'
descent was perpendicular, the whale’s course would descnbe a sort of curve, and from the great’ length of line
out, and pressure of the sea on it, the’ ‘whale would contmue to take line from the boats until it reached the
surface, ornearly so; when i in this condition the whale appears, it is- generally found in an exhausted state, a 'msmg
prlnmpully, it may be supposed from its fright and struggles to get free, though some conceive it to be pro-
duced by thie weight of the vast volume of water that must have pressed upon it while in the sea beneath. = But
this latter hjpothesls seems rather untenable, for though the pressure may be great, yet if small fry, such as are

caught from an hundred fathoms or so, can bear this pressure, then one bulky whqle 1s not likely to get squeezed '

[y

beyond endurance in the deepest cavern of the sea.

Spermaceu Whales are rarely, if ever, seen on soundmgs, though they are often seen and taken near land
but in this case there is always a bold shore and great depth of sea. '

It is difficult to assign a reason why these whales are so partial to a. deep sea, when all other kmds fre- -
quent shallow bays and harbors. ~ Cuttle or squid, supposed to be the only food which sperm whales ever eat,
are often found. in shoal water; there is however a species of this fish; the exact size of which is not known ;
but it is presumed to be large, as whales, in the agony of death, frequently eject from their stomachs pieces as
lai"ge as the bulk of a barrel, and these in large quantities; so that the dssertion of the naturali's’is that, the
*.whale, though the largest of animals, is one of the smalleSt eaters, is untrue. Large pieces of squld ore often

seen ﬂoatindg‘\on the sea, which whalers consider indicate good whale ground. - ' —

The manner in which they take their food is rather curious, and affords a smgular specimen of animal in-

genuity. - While the whale is making little-or no progress through the - sea, its. .capacious mouth is extended,
by having the lower jaw dropped down, and the inside being white, the squid dart swiftly in.. Whales are
often seen in this position, and it is known that squid will'spring at white and shining objects in the sea, for

in this way are they caught. But for this stratagem, the whale might seek other food than squid: for they are
extremely active, and if pursued ‘c'ould by frequent evolutions, easily evade the pursuit of a whale.

» The general color of this species of whale is a -dark bluish grey, though some have large and irregular
formed spots of white on them The exterior surface of the animal is a thin tender substance of a glass-like.
slickness, which is easily broken, and forms what anatomists might call the cuticle ; beneath this and upon the
blubber is a short, soft, furry substance, that covers the whole Whale. The blubber is of various thicknesses:
upon different parts of the body, and may average about 9 inches, though this depends wholly on the size of
the whale. Some of this species have yielded 120 bbls. of oil, and as this comes only from the head and blub- -
ber, some notion may be formed of the enormous bulk of a large urhale Such a mass of animation cannot-weigh
less than s1xty tons, and yet this animal, by all odds the largest that now exists, and unquestlonably the largest
that ever did exist, has, by a love of the marvellous been greatly magnified ; when we are told that whales have
been: found to measure 160 feet in length we cannot say, that ’

[ Travellers ne’er did lie,*’ -

That they are, or ever have been formed of such prodigious length is wholly improbable ; that sword fish and .
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thrashers attack. them, is equally so. But lay hyperhole ‘aside, and reduce the size of & whale to flat reality,
and it is then certainly .a monster to excite our wonder. - :

The followmg are thedlmensmns and an admeasurementof alarge sperm whale that yielded 95 bbls. of oil; and
it may be asserted without f’ear of contradlctlon ‘that the descnptlon of one which makes the dlmensmns exceed
these more than a few feet, is ‘entitled to no credenice. = The whole length of the whale, from the end of the.
head to the'end of the tail, was 62 feet; circumference at the largest part of the/body 32 feet; head 20 feet
long ; under jaw 16 feet -Iong, and contained two rows of teeth, 22 in'each ; (the upper’ jaw has seldom any
teeth, and when it does they are x}ery/s'ma]l.) " The tail was 6 feet long and 16 broad. The head usually yields
about one-’_thivrd part of the whole quantity of oil produced. The tail of the whale, like that of all the cetaceous
'tribe,' is 'horizontal to the body ; and when v;;ie]ded as it is by a great pumber of sinews, some of which are as
large - as a-man’s. wrxst forces an irresistable blow, to which a cedar whale-boat forms a puny shield. 'The tail
is between a triangle and seml-lunar form, and is the principal organ for impelling the whale along. The two
pectoral fins serve rather to gulde than to produce its motion. From the head to the hump, the whale ap-
proaches to a cir‘eular‘form' ; from thence the body term_inaytes in an uneven ridge above and below, and dimin-
ishes in size, till at the junction'of the tail, it is not above 6 feet in circumference; this hinder part of. the body
* measuring much more, vertxcally than horizontally: - The hump is a protuberance on the Whale s back about 2
feet high, and when the whale is swimming along the sutface this is seen clevated so much above it. The
whale has no external ears, but two small apertures for admission of sound ; the eyes have moveable lids, and
are between three-and four inches in diameter. 4 :

In eomparison with the Inales, the females are diminutive, a full grown one of the latter, not exceeding in
bulk one-fourth of that of the former, and seldom making mohe than 20 bbls. of oil, often much less. They
are found in herds together with their cubs, varying in numbers from fifteen or twenty, to above an hundred;
among them are some scarcely ten feet long. The writer had one of these nursling cubs hoisted on deck whole,
which measured 14 feet in length, and yielded»no more than 20 gallons of oil. This afforded an excellent
opportunity of examining the internal structure of the whale, and on an occasion like this, the young whaler is
never backwards in doing so, as by observing the position of the seat of life, he is enabled afterward to point
his Jance with a more deadly aim.. Though it be somewhat penlous, an encounter with one of these 1mmense
herds is a whaler’s delight, since sometimes no less than eight or ten reward the adventurous exertlons Tt is
a smgular fact that when one of these whales is harpooned, though the herd, or shoal, as it is commonly ca]led,
be separated some miles apart, it is.instantly perceived by the whole, and they either rush with great velocity
* towards the wounded whale, or decamp and leave it to his fa'e. If the whales surround the \nonhded one,
they ofeach boat may select one of them for themselves ; and when they are killed, to prevent their being lost,
(for as they are near the spec:ﬁc gravity of the sea, but a-small portion of their bodies yemain, above it,) a hole
is cat in each wha]e, and a pole some 15 feet long, with a small flag affixed to its upper ends, is placed verti-
cally therein. * This done, the boats may go in pursuit of more, as there is now no danger of theu' being. lost,

an‘l,ythﬁy rr’lay‘be taken along side the ship at leisure. But it often happens when a whale is “struck’” in one
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of these i large bands, that the others all seek safety in ﬁlght and then the Whalers must content themselves with
stim fares. - ~ - '

Exther a whale’s sense of hearing must be singularly acute, or else its vision is very powerful in a clear
aqueous medlum, for by one of these senses it is enabled to ascertain a long way off when another whale'is
attacked.. Water it is said, on account of its density, has the quahty of propagating sound farther than the
rarity of the air will admit it; though it has only been ascertamed that sound can be transmltted far over- water,
not ﬂzrough it. ' '

When unmnolested, the. Velomty of whales is not often more than three miles per hour, though when alarmed
and closely pursued, they are capable of swzmmmg at the rate of ten miles per hour, but they never go long
at this pnce before it diminishes to four or five. On receiving a wound in the vitals they Spout out amazing
quantities of blood' s0 as to color the ocean for many yards around Instances are common,. notwithstan'ding
their mighty strength and size, of whales expu‘mg in a moment after receiving their death wound. Sometimes

in app’trent fright they use every effort to escape from their merciless assailants, and not unfrequently in plung—
mg into the depths of the sea and drawing all the lines from the boats, succeed in doing so.

. When a whale is taking line from a boat the utmost care is taken that it runs clear, as, should it become
entangled and not instantly cut, the boat and all it contains, would at once be drawn beneath the sea. Many
fatal accidents have occurred to whalers from being themselves entangled in the line, drawn from the boats and
seen no more. In order for the whale to get no more line than is absolutely necessary, a strong piece of wood
called a ¢ logger head” is firmly fixed near the boat’s stern; round this a turn or two of the line is taken, and
it flies so swifty round, that its friction would set the logger head on fire, if water were not occasionally throw.n

-

on the line.
‘Whales when attacked are generally pass1ve, suﬁ'ermg the boats to approach and the harpoons and lanceS'

to pierce their huge bodies without makmg even-a’show of resistance, though serious.accidents often happen,
merely from the spontaneous movements of a wounded whale,

Boats in this way are often so badly stoven as to be rendered totally useless, and are abandoned on the
sea. But they are not all thus unresisting : occasronally a large warrior whale is encountered, which proves‘
himself a formidable and dangerous antagonist; that with a single blow of his ponderous tail severs the boat
from which he is assaulted quite into halves, often to the destruction of part of its crew. But the terrible jaW ’
of such a whale, set with a couple of score of large pointed teeth, constitutes his chief arm of defence, and
wo to the thmg in the shape of a man or boat with which it comes in contact.

Naturalists in their closets often make ridiculous mistakes in describing animals that are found in regions

where they never venture themselves. Thus, ofthe and whale. ¢ Both want teeth for chewing, and

are obliged to live on insects.,” Again,** the whale ’pursues no other animal; leads an inoffensive life; and

is harmless in proportion to his strength to do mischief.”’—( Goldsmith’s Natural History.‘ ) |
'Sperm whales are not so gentle; thelarge males often encounter each other so furiously as to break off

many of their teeth when the jaws come in contact: and they have been taken with their jaws broken.
vyl '
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Instead of fleeing, a warrior of this mettle resolute]y mamtams his ground, and even in turn becomes the assail-

‘ant, chewmg in pxeces every boat that approaches hlm ‘These desperate whales, after much hard fighting and

imminent danger, are sometlmes conquered ; but so obstinately, and so successfully have they been known to

def'end themselves, that mstances are.on record, where all the boats of a ship, save one, to convey the drenched

crews back, have been chewed into atoms, and the ‘whales themselves, after defylntr all the resources of art,
and disdaining tc flee, have been left in full possession of the field of battle. We have heard of ‘more than

one case; where as a last resort the ship herself has been run alongside of a whale like this, and while passing
v’by, lances were so skilfully’ thrown, that he ultirxrately died of his wounds, and became at last a prey to his
~ captors, - But an 'attaek in this way is certainly hazardous, as all will égree who remember the fate of the

Whale shlp Essex.* - - } . |

* The sperm whale is remarkable for yielding the unctuous substance whence comes ils name; and it is also
remarkable for _producing ambergris; the bowels of a sperm whale forming the only situation where this
smgular fragrant substance is generated. Whether its existence is a cause. of; or the effect of dxsease, is not
yet known ; it rarely occurs, not perhaps in one whale out of a thousand.

They seem to be more migratory in their habils than other Whales, occurringy in every parallel of latitude
between the two polar seas, down to an equatorlal one: though generally preferring the deep blue sea that
indicates unfathomable depths. |

As they are thus widely scattered, they are searched for in almost every sea, however remote, and hence
it often occurs in voyéiges of 3 or 4 years duration, that ships before completing their cargoes, entirely circum-
navig’atethe:’gl'obe;n ‘They ai-eoccasiohaHy seen in the Atlantic and Indian oceans; but are found in greater
abundance in the Pacific, where they are seen at times in favorite spots, scattered over the whole extent of
this great sea. When half ‘a century ago, our ships first ventured into the Pacific in quest of sperm whales,
the coasts of Chili and Peru abounded in them ; and our hardy i)ioneers in this daring occupation were there
enabled to fill their ships, without the necessity of penetrating farther. = But the whaling fleet increased exten-
sively ; the persecuted whales were in a measure killed and driven from their haunts ;v so that later voyagers to
insure success, have been compelled to push their adventures into still farther and comparatively unknown seas.
One unexplored track after another has been traversed, until it may now be said that from Chili to New Hol-
land, from California to the J apan Isles, and China sea, with the whole intermediate space—in a word, over a
square expanse comprehending above eighty degrees of latitude, and more than one hundred of longitude, there

s scarce a spot of any extent but what has been furrowed by the keels of a whaler, and b‘een a Place of privation
to her endurmg crew.

' Zoologists have classed these amma]s, as Well as all the spouting tribe, among fishes, distinguishing them
by cetaceous order, comprehending a vapety of species. But on an examination of their structure and func-

tions, the impropriety of this classification is'manifest; and the inspector is at ‘once convinced of 'theirlbeing

*This ship was attacked and sunk by a whale ; the mate and part of the crew, who took to their'boats, were brought home from
the Cape of Good Hope in the U. 8. 8. Vincennes in 1829, in which ship I was then serving as midshipman.—M. ‘
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far removed orin fact: wholly distinct from any species of fish. They have many analogres with the larger :
iland animals, havmg in common with them, warm, red blood - ﬁowmg throughout the system, though a-certain
modern philosopher has asserted to the contrary Robert D. 0wen, in one of his. pubhshed letters while in
America, skeptrcally comparmg hls srtuatlon ina stage coach to that of Jonah in- the whale s belly, asserted\ ’
that the whale was a ¢ cold blooded animal, » c . , ‘
They have a heart with auricles and ventncles through whwh this fluid is- propelled they have lunrrs,
together with all the functlons for breathing atmospheric alr, and they can only suspend this breathing for an
hour or two at a time. Being entire tenants of the deep, and h'wmcr organs for propellmg them through it, are
the only fish-like qoalitres they possess They seem to form a sort of intermediate-and connecting lmk between '
absolute beasts, and their more near submarine nelghbors
It is highly credlt'lhle to the spmted and enterprlsmg 1nd1v1duals, who have put f’orlh the\r capxtal in ships, -
desfined to traverse t_he deep in quest of these oily monsters, that they have become so numerous as to form.
4 large and important portion of our nariigation; and this, without ever receiving, xﬁithoot ever -ne\edlng,
legislative encouragement. A computation roughly made, shows that ,,r)ve have now whale ships enough, if
placed in a direct line, equidistant and just in s‘ight‘ of. e‘ach other, to form a continued fleet, that might reach
more than half way round the globe. The ‘wealth drawn out of the deep and conveyed by them annually to
the shores of America is irnmense But aside from contnbutmg thus largely towards our national wealth, no
small degree of honest pride arises from the: knowledge that no nation can rival us in this perllous branch of
industry. The English have,-it is true, been for many years engaged in it, and with partlal success, ‘but the
immense amount of bounty paid by their government to encourage the establishment of one branch of whaling
alone, shows how reluctantly they have been drawn into it, and fully justifies us in saying, that, in-this pursult
as in others that call forth daring'eoergy, 0ld England must yi‘eld the palm to New England adventurers.
From the commencement of the whaling career of the English in the northern seas, down to the year
1786, that goVernmerxt had paid bounty therefor, amounting to £1,266,000—a fraction or so of the national
" debt. “To ensure success in their whaling operations in the South seas, the English as well as their heighbors
across the channel, have not scrupled to secure for their ships, masters and other chief conducters of whaling
voyages from the young country that first led the way beyond thé two fellow capes, in this great marine enter-
prise. So hberal in fact were the inducements held forth, that merchants as well as seamen removed from our
own to their countrres, invested their funds, and became actlvely engaged in this venturesome pursuit. So far.
as we know, a detailed description of the manner of capturing, cutting in, and trying out a whale, has never
been given; the following may, therefore, supply the place of a better one. v
‘ It may first be mentioned, that when a whale ship leaves her port, a man is stationed in the top-gallant
crosstrees of each mast to look out for whales, and the mastheads are kept manned from daylight. until sunset,
during all weather that admits boats to leave their s’mp, from the time of her leaving home until her cargo is
~ completed, or the voyage terminates; the ship’s company standing watch aloft by turns of two hours each.

When the spout of ‘a whale is descried, the discoverer immediately makes it known by the welcome, and—on
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board of a whaler—tlie well known exclamation of ¢ There she blows! 1”7 which is repeated often, as the spout
“ appears in view; - and though it should be so far off as to be but Just dlbcernable, yet by its peculrar formation,
as well as by the number of times and regularlty with which it appears, the experlenced eye of a practlca} '
whaler can dlstmgmsh at once from what specles of whale the spout. proeeeds. If it bea sperm whale, and
not to wmdward the shlp is mstantly headed for it, and alI sall mwade in pursuit. After some few preliminary
observatxons, such as: notmg time by wateh, and with a spy- glass tracing the animal’s way through the sea, its
- gourse’ and rate of going are ascertamed and it now ‘may be calculated for with tolerable precision. ’
~The ship is usually run w1thm a half m11e or so of the spot where the whale is expected to s '1ppear, when
it rises to the surface, and by having the courses hauled up, and one of the larger topsails' hove back, she-
there remains nearly stationary. The boats are now sent off, and are rowed in dlﬁ’erent du‘ectxons, so that 1f
the whale i is not going fast, at least one of the boats is nearly sure of being near him when he rises, or should he
uchance to come up a mile frorn the boats, they can- generally reach him- before he has his spoutmga out; as
_ this occupies some fifteen minutes, ’and the boats may be rowed at the rate of six miles an hour, even over
,quite‘ a rough sea. If the whale be slow in his movements, the boats” crews have noth‘ingto do while waiting'
- for it to appear,hut to lay upon their. oars; and as the’time draws nigh, eager eyes scan all portions of the sea
’aro’und, to catch the first glimpse of a rising. \spont. But if there happen to be much swell, from the depressed
condition of the boats, being often in a cavity betWeerr waves that entirely obstruct the vision, it is dif’ﬁcnlt to
“discern a spout from boats beyond a limited dlstance, in this case, the main dependence 1s placed on the man
 at the ship’s masthead who, as soon as he sees the whale, runs up a signal and points out its direction. This
creates a scramble ‘among, the crews, as “there is generally no small share of rivalry existing among them, and
all stram every nerve with the view of being the first who approach and have the honor of first implanting their
harpoons in: the whale, ‘but as the boat which is more favored by chance, or happens to out-row the others,
gets within a f'ew yards of him, the contested race is given up, and the sternmost crews cease rowing and
, ‘sﬂently awalt t;he issue of the first conflict. Sometimes boats approach a whale, as their situations chance tq
be, by rowmg up towards the head and get to the pervious part of its body in this way ; at other times they
proceed direct to its side, but generally the most approved way is to row up fromr behind, and if necessary, -
make a circuitous route to do so. The approach of a boat often alarms a whale, when he dives beneath the
sea and suffers it to come near him no more; but more commonly and especially on new grounds where they
have been but little disturbed, there is nodlﬁﬁculty in pldcing boats sufﬁcxently near whales as to leave them in
the attacker’s power. It is probable, however, that boats seldom arrive near whales without their knowledge :
such only making efforts to escape as have learned to regard .them as enemiés by having become acquainted
with the missive weapons thrown therefrom. The harpooner Tows at his oar until the boat gets nearly “within
dart,” when he is called-up by the officer who steers and controls the boat; and when within a few feet of the
* whale the progress of the boat is checked as much as possible, by strokes of the oars. The harpooner now darts
his twe harpoons which pass through the blubber and enter the fleshy mass that encloses the bones of this great

‘animal; and these keen instruments coming in quick succession often give to the affrighted whale the first

1
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intimation of impending danger This is all;v’ays a’ moment of pe’rll to the zassailahts,‘ and therefore one of
anxiety to the lookers on; as some fearful accident mlght proceed from the convulsive motions of the wounded
whale, other boats promptly row up to asslst‘the first. The skill and ac‘uvxty of every one are now in requisi-.
tion, lest the yet slippery and valuable prize slxould by some means escape before receiving his death wound.
If, as often happens, a boat is badly stoven in the first onset, another takes in the immersed crew and tows the
stoven hoat to the ship, while others make a fresh and combined attack on the wha.le, which may now be\roll-'
ing in ‘the ocean foam, that his own struggles have produced or perhaps rearmg its mlghty tail in the air, and »
drawmg it down on the sea with such force as to make it resound to a great distance.

Soon as a boat is attached to a whale, the ofﬁcer in charge exchanges situations w1th the harpooner or
boat steerer, as he is more generally called, the latter now steering the boat while the former goes forward
and plies his lence, taking care to poise it well before throWing it, and to aim it always so that some portion of
the whale’s vitals shall be pierced. Copious emissions of blood then gu’sh from the spo.utvhole, rise up 2 few
feet, and fall into the sea, dyeing.it with the crimson: fluid wherever the animal pursues its way. Where ;
whale has fairly received its death wound there is but a small chanee for eécepe, as it seldom lives above an

. hour or so afterwards. When dead, a hole is cut in the heéad or tail, through which a rope. is rove, and if the
ship is to the leeward the boats tow the whale towards her; but if the ship be to the wmdward this labor is
saved, as she then runs down within a ‘short distance of the whale, where the fore {opsail is Hove aback, the
whale is hauled alongside and a cable of rope or chain put round its tail ; prepaxjations are. now made for cutting .
in the blubber and other oily portions of the whale. | V

This is a laborious process which, for a large sperm'whale requires the prmc1pal part of a day to complete
The cutting operation-is performed from stages suepended over the ship’s sule, ‘the cutters bemg provzded‘

~with sharp instruments for the purpose, called spades, these have a razor-like edge of fine steel and are aﬁ"lxed
to poles of convenient length. To make a beginning, a small hole is cut first in the bluhber near. : the: head,”
and into this is placed a blubber-hook, to' which is attached one of the two large tackles employed in hoisting in
the blubber, and by means of the windlass a piece of blubber about six feet in width is thus raised up to the
ship’s side. As this goes.aloft the whale rolls over and over, the blubber peeling off rapidly as it kro]ls; and as
the cuts are made not quite circularly round, but in a direction somewhat obliquely towards the tail, the whole
blubber comes off the whale in one continued piece, being stripped off in the spiral way from head to tail. A
With the aid of the windlass, this piece of blubber is heav‘ed‘ some thirty feet above the deck, when the lower
block of the tackle meets the upper one, which is suspended from the main masthead; a second tackle then
relieves the first, havmg a strap of the block inserted through, and secured to the blubber near the deck; just
above this block “the blubber is cut oﬂ" the piece separated forming what is termed a ¢ blanket pzece, ? thisis
lowered into the “ blubber room,” which is that portlon of the ship between decks, dlrectly abreast and beneath
the main hatches; another piece goes up to the same height as the first, and is in the same manner cut off and“
lowered into the blubber room, and so on till all the blubber is taken from the whale, five or sm of these pieces
commonly taking the whole.  The carcass is then abandoned to the ravenous sharks and hungryoblrdo that

N

surround a ship on these occasions. The carcass sometimes floats, but most commonly sinks,
' 48 o
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Whrle the whale is being rolled the head is cut oﬂ' and it remains alongsrde secured by a strong rope till
the blubber is hoisted in, S

Small whales’ heads are heaved on deck whole, but the immense weight of a large one renders it 1mprac-
ticable; it is therefore necessary to divide it. Both tackles are firmly’hooked to a portion of the head, denom-

" i nated the junk, and this when cut off requires the united strength of the whole ship’s crew at the wmd]ass to
heave it high enough to reach the deck, a large one weighing at least between five and six tons.

- The last and most remarkable portion of the whale remains yet to be hoisted in. This is what whalers
term the ¢ case;” it is a body of fluid head matter that often amounts to twelve or fourteen barrels, which when
removed from the head, leaves a large tubular cavity that runs longitudinally its whole length. It is enclosed
by a cartiligenous substance that yields no oil, and this again has an outer covering which is of an intermediate
nature between blubber and a smgular part of the whale called ¢ whitehorse,” which contains no oily matter,
and is lmpervmus to all but the keenest instruments—a cannon ball would hardly-penetrate it. This part con-
taining the case is also too unwieldly to be taken in whole, and to subdivide it would cause a loss, as much
thin oil would escape ; hence it is necessary to raise it with the cutting apparatus perpendrcularly up the ship’s
side, with its lower end remaining in and supported by the sea. A perforation is then made in the upper end
with a spade and into this a bucket is placed -which requires {0 be pushed down/ with a pole in order to tear
away the tender membranous filaments that oppose its way; the bucket is then filled with oil, and by means
of a pulley is hoisted up and emptied into a receiver. In this way ten or twelve ‘barrels of the oily liquid are
obtained from every whale of a large size. It is necessary that this oil should pass through the pots and be
heated to’ prevent its becoming réncid, though it may be mentioned that while fresh it is perfectly sweet, and
like other animal fats only becomes rancid through age. While fresh, it may be and is sometimes used on
board ship for culinary purposes. A certain species of Yankee food called ¢ dough-nuts,” fried in fresh oil occa-
sionally adds variety to the homely and too often sconty board of a whaler. Next to the case, the junk contains
inproportion to its bulk, the largest quantity of oily matter ; much of it yieldirig its own bulk in oil, and while

it is being cut irrto smaller pieces the oil exudes so copiously that it is necessary to stop up the scuppers, and
bail it from time to time off deck. The blubber between decks is cut into small pieces. so as to be conveniently
transferrable, these are called ¢ horse pzeces,” and in this form the blubber passes through the mincing opera-
tion. This is performed by drawing a long knife across or nearly through the pieces, cutting down portions
from’a half to thrée quarters of an inch thick ; these are not entirely severed, but for the convenience of removal
are kept hanging together somewhat after the manner of book leaves.

In this state the blubber is ready for the vtr).r pots, into which it is transferred with a fork or pike construc-
ted for the purpose A hot fire is kept up under the pots, and in an hour or less a pot full of blubber has all
the oil fried out; ¢ the scraps,” are then sklmmed off; more blubber is put into the pots and a sufﬁclent quantity
of oil is borled therefrom. ,

The oil boiled off is poured mto a copper cooler, and from thence it runs through a cock into a second
cooler, and from this is bailed into casks which are placed about deck, and when the oil is perfectly cool the

casks are coopered and stowed away in the hold.
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If the weather is fair and the sea smooth, a large whale may be fried out in about 36 hours, which gives
an average of from 2 to 3 barrels an hour; ‘and if the whale be uncommonly fat, the oil can be extracted pro-
portionably faster. ’ , ' ' '

The scraps, it may be stated, form a suﬁiclent quan’uty of fuel for contmumg the frymg process 3 this goes ‘

~on night and day, the Shlp ] company being divided into two watches who perform duty alternately.

It is somewhat remarkable that in this age of invention, there has been no new method devised for
capturing whales ; nor any improvement made on the old one nor yet on the simple instrurpenté used against“
them. ' . |

The plain harpoon employed by the early ‘whalers, is still in use, although there have been various modifi-
cations of this form ; such as, harpoons with one flue, those with joints, others barbed, &c., &e. But these
have all had their day, and given way to the plain primitive harpoon. \

There have indeed been some curious, but theoretical rather than practical, machines constructed for
“ Shooting whales,” and also fanciful contrivances designed to explode in the animal and blow it up. But |
nothing has yet Been fabricated for sending a harpoon, that is at all comparable to a pair of nervous and dexter-
ous arms, more especially if these happen to belong to a stout heart. That, however, a portable piece of mech-
anism can be put together which will fully answer the end of throwing the missive weapon and destroyihg the
whale with less risk of human life than the means now employed, is undoubtedly within the bounds of possi-
bility. - The chief difficulty, however, seems to be that of constructing an bnginé of this sort v\;high shall possess
sufficient projectile force to enabie the shooter to remain secure in the distance, and yet be of diminished size and
weight, so as not to occupy much space nor add materially to the weight of a boat N

Whale boats are necessarily nutshells of fabrics, there being not a board in one, from the keel to the gun-

wale, that measures one half inch'in thickness, and this of the lightest material.

New BEDFORD, June 8, 1849.

'Sz :—Having perused the foregomg reminiscences of my friend Capt Post, who is an mtelhgent sailor,
and has commanded a whale ship on several successful voyages, I have no hesitation in’ saymg théy entlrely
agree with my views and experience ; hope, therefore, they may be found useful to you.

Having copled several of Capt. Post’s sea Journals for you, in one of which found the foregoing, (wrxtten
out probably at sea,) and being much in detail, possibly may as’sxst,y‘ou in your great work ; have therefore
taken the liberty to forward them. |
Very respectfully sir,

Your obedient sepvant,
DANIEL McKENZIE.

To Lizvr. M. F. MAUﬁY, : ,
- Superintendent of National Observatory, Washington.
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Tke same to the same—J>New Bedford, June 18k, 1849,

“ Your commumcatlon of 13th inst. is received, contents duly noticed. I am" most happy to learm

s

that the book and letters I sent. you in' relation to sperm Whales, &c., and also the statement- wrote out by
Captain Post, will be found useful. Captain P. is now absent, he' commands the Barque Pliades of this port,’
and is on his passage to California on a kg’old-digging expedition, and has your charts from me ; he will pfoba-
bly return you a valuable abstract log of his voyage. , ' A ' |
" You mention that'you ¢should not infer from the chart whxch is devoted to the whales, that the sperm
whale has se wide a range across the ocean, as I and Capt P. seem to thmk, and should say the sperm
whale in the Pacifie is found almost exclusively within the tropics, or rather within 30° eacl‘l’side of the equator,
an(i that the right whalévi’s as seldom found wiihin that zone as the sperm is found without it.”

Your inference (as a general rule) from the records you have had of the haunts most ﬂ-equ‘ehted, and long
cruised around both for r}ght ‘and sperm whales, is correct; that right whales are always found without the
tropics is true,vwith the exception of a very few instances where eows in cruising along a coast seeking a still
bay-to calve, will enter the tropics, but their home and food is always found in a high latitude, and are sought
 after between the 30th® and 60th° latitude, generally from 35° to 45°. .

The sperm whale has (as you remark) generally been s>ought after and found within 30° each side of the
equator, and as lopg as they ean be found ina friendly clim“e, where the sea is‘smobth and weather pleasant,
they will be sought after there, and probably they would remain in low latitudes where the sea is smooth and
their food abundant if they were not harrassed, wounded and frightened away. Be this as it may, you may
rely upon 1t sperm whales are found and many thousands of barrels of their oil been taken off the S. W. coast
of Chiloe and off Gaufor, latltude 44° S:; also off the Chatham Islands, latitude 44° S., and amongst the
Eleoutian Islands, (N. Paciﬁc,) latitude 53° N. - But after all, the great bulk of the fleet will be found cruising
in every sea from the equator to 35° each side. ‘

 Youaskif <Ior Captain Post, or some one else cannot give a similar chapter on the right whale, and if
they and the sperm are ever found together, and if they fight.’

- In my letter of the 5th of February, you will notice my description, somewhat in detail, of the habits of
the right whale. “The right and sperm whales, though sometimes seen near each other, I have no idea they
ever mix, mingle, associate or ﬁght ; their food being entlrely dnﬂ'erent they are a dlﬁ"erent animal, having no
afﬁnlty with each other, nor have I any knowledge that rlght whales ever fight each other; they seem to be
lonely in their habits, sometimes they go in pairs, and at’ other times 4 or 5 will be seen together, but when
they couple or cohabit together they meet indiscriminately and seem to indulge an indiscriminate intercourse.
Shoals of each sex meeting together,—at this interview the bulls particularly are very wild; they bellow and
roar like lions, breaching, rbllinlg; and threshing abc;uf, lashing the ocean to foam with their huge flukes, and
‘'seem more intent on business than pleasure; it is exceedingly dangerous to attack them at this time; this mad
_phrenzy is soon over, when they separate, and resume their lonely wanderings over the ocean for food.

_The charts you sent I will distribute with a special request ¢to use the water thermometer freely,” It
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would give.me great pleasure to furnish any additional remarks or thoughts upon whales. I do not know at ‘
present anything more I can write ; should you wrsh me to lnvestlgate further, you will please mform me, and

I will if p0551ble comply

, ‘ ‘Extract frm;z‘ W.4S..Ha,ven’s letter to éeo. Manning—-Sag 4Harb‘or,‘ Sept. .1'7th, 1849, ,

- «Your first quéstioq is as to the yield of‘the whale : .‘Answer, Mr. E. says the largest whale taken in the
Polar sea’in the Superior made 180 barrels, the smallest made 120 barrels of oil, of a good quality, limpid and
equal to the best oil found in the wh.leeé taken on the coast of Kamtschatka. Your next query, ‘do the whales
sound under the ice?’ Answer, they saw no ice, therefore cannot tell whether they do or not. Question, ¢“if he
has anvaones (so I read it,) should like the loan of them:’ Answer, he has none, neither has he any drawings
of any kind of ‘whale. Thé description he gives is as follows: The whales taken in the Polar sea were all of
the Right or Black Whale species, of a deep black, éolqr, having head much lIonger than black whale _usuall&
has, and more crooked, drooping at the extreme, and W\ithogt the protube‘ralnce near the end technically
called the bonnet in other whales; saw a few white flukes or tails as you would call them ; the head being.
longer; the whale bone was found of a correspbnding length, being also‘much longer and smoother but not so
thick as N. W. Coast whales ; brings a better price in market ; 3 comes from the whale clean without the rough-
- ness usua]ly found on bone from other whales; their spout holes are much higher than other whales of equal
size in other respects; some of them were found with a hump on their backs like the Spermaceti Whale ; saw
no calves, found none in the cow whales in cutting‘j took a numb\er;of cows ; their feed was of a different kind -
from that found in the other Oceans—not the red brit, but a paler substance, probably some oceanic animalculte
which causes the water at times to become thick ; found the whales gentle and plenty ; T believe 1 have an-
swered your questions as fully as I can with the material at hand: if you require anythmg further I shall be
happy to furnish you with any information I can obtain, Mr. Eldredge is not so communicative as some men,
—very ready, very willing to tell you all he knows, but is not a talker, but requires a question to draw informa-
tion from him. I-hope you will furnish him with a set of charts, should he require them hereafter. In regard
to whales crossing the line, T say with Mr. Eldredge,no! no! no! decidedly. Black whales are sometimes found -
as low as 18° or 20° from the equa;cor, about the bays, in looking up places for the delivery of their young; but
in all my experience I never heard of a whale in the open ocean nearer than 25° of the equator of the black
whale species. I am therefore fully of the opinion, after crossmg the equator twenty-four times, that black whales

never cross the line, in which opinion 1 have.all of our Sag Harbor whalemen agreeing with me.”

Walter R. Jones to Lieut. Maury—>New York, September 20, 1849,
“ Your esteemed favor of 16th is received, and I am pleased to find that you are engaged in ascertain-
ing the habits and the different kinds of whales of the different oceans, in addition to the other scientific and
useful researches and discoveries that you are ‘making ; and it will give me pIeasure to aid you if I have it in

my power to do so.
49
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The ngh‘ ‘whales differ very much; as you are well aware, and are very different in-appearance and size n
different latltudes By uniting the observatlons of seamen, and comparmg the dates with the places “where
whales are seen at different dates, you will ¢ontribute in determlmng the places where they may be expected
to be found at different dates i m successwe “years, and thus faclhtate the operatlons of whalemen in takmg them.

Our whaling masters tell me that it is a common occurrence to ‘find the rlght whale- in great numbers
remaining stationary at their feedlng place for a considerable time, when they suddenly start off in a parhcular
direction, when the whalemen by exerting the greatest skill are only able to keep up with them a short time,
and very soon they dlsappear entirely. a k | ' '

I cannot give you much information in relation to the important questlon you wish to solve as to the
northern communication between Behrmg s straits and Greenland sea and Davis’ straits. The whaling in
Davis’ straits and Greenland is now almost exclusively carried on by English whalemen. Indeed I do not
Know and never did know of but one American ship engaged in the whaling business to Greenland and Davis’.
straits ; that ship is the McLeilah, commanded successively on her three voyages by Jacksc;n, Whipple and
Chappell, and is expected to afriVe»‘at New London next month; the third mate of her on a former voyage has
since been with Capt. Miadleton in the ship George and Mary of New London to the Ochotsk sea, and says that
- the large common whales of Davis’ straits and the Ochotsk sea; out of which the ships ustally make the chief
parts of their cargoes, are exactly kalike Other men who Have been in the rMcLelllan, are probably by this time
in the Whahng business in the vxmmty of Behring’s stralts, who w1ll be able to-give more particulars in the
- course of the ensuing year, when more complete, more certain, and more satisfactory answers may be obtained.

~ Capt. Thomas B. Roys made a voyage in the ship Superior of Sag Harbor last year, and procured a full
'cargo to the northward of and inside of Behring’s straits, He is probably the first American shipmaster that
has entered that sea ; he told me that whales commonly taken in the vicinity of the straits are generally large,
fat and’ sluggish ; and he also found there several other kinds of whales of smaller size, one of which kinds
differed from any ‘he hed before seen, having a horn on the end of the head, which this species of whale use
for'rooting up their food from the bottom, and differs from every species of whale he had seen in other places;
and he also spoke particularly of the whales taken in latitude 50° to 60° North being much more active and
fierce; and more difficult to approach and more dangerous to take than those in latitude 70° in Behring’s straits.
He is now in command of the ship Sheffield, chiefly owned by myself and brothers, which vessel left here the
. 18th Auguét for San Francisco and the Sandwich Islands, where he is to complete his outfits for arnother‘
whaling voyage, during which Capt. Roys intends again to go through and to the North of Behring’s straits. .1
am also interested in the bark Alice, Capt. A. D. Smith, which vessel sailed the first of this. week, and in
the ship Huntsville, Capt. Freeman Smith, to sail in the course of the next month. It is expected that these
Captains will all pass Behring’s straits early in the spring, and either of them will be willing to comply with any
requests you may have to make. I can hand to Capt. Freeman Smith any communication you may wish to
make to him, and I can send 'to Capt. Roys by the overland roate via Panama to San Francisco any commu-

* nication you may wish him to have; both of which I will forward with great pleasure. I make this offer, sﬁp-
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‘posing . you may. have sugg estlons to make in. addltron to the one of br1ngmg the scull bones of one. of the
whales of the West Coast. . o -7

Capt. Roys thinks there is land or very shoal water to the North of Behrmg 5 stralts, as he found the sound-
ings diminished as he sailed North ; he also found on his entering the straits in the month of July an msettmg'
current apparently d1v1d1ng, and the strongest part of' it running to the Northeast along Georgra and another
part‘ settmg to the Northwest, at a time when it Was supposed the meltmg snows -and ice would in the
spring force the water outward ;. instead of which on h1s outward passa ge in September he experienced a dimin-
ished outward current setting to the South. ‘

Messts, Perkins and Smith of New London, the chief owners of the McLellan, will probably fit that
Shlp again, in which case I have no doubt of their willingness to do anything in the way suggested that you'
may wish. Should that ship not go, the only way to procure a scull would be by askmg the master of one of
the Enghsh whalemen from a Scotch port to procure one, as they will have that busmess exclusrvely if the

McLellan should he withdrawn, which I hope may not be the case.” '

%

C. B. Chappell to W. R. Jones, E.sq ——-JV'ew London, October 25th, 1849,
e Havmg ‘been” requested to furmsh a descnptlon of the Greenland whale and 1ts habits, T comply
with pleasure in furnishing what information my experlence in the countrywﬂl afford. , :

First then I will state, that there are two kinds of whales in the Greenland seas, the ﬁrst of which is found

in latitude from 59° to 62° North, and invariably close to the ice, which at different seasons extends farther to

the eastward, sometimes as far as 55° of longitude West but as the season advances from March, the ice gets '

“broken and squander in April and May. The whales seek their food and protection from rough weather among
- the ice, and always the heavier ice in preferencek' towards the land to the westward and where there is no ice,
they are seldom found and never af rest. The currents here set to the S. E. ’Ihese whales have a long
crooked head, perfectly smooth with a very high erown or spout hole; measure not more than 50 to 52 feet in’
length, having a small ridge or hump near the flukes; but not like the sperm whales or hump-back. ~When the
ice is gone these whales seek the land and go up the floe which runs far inland towards the West. The whales

farther North, in latitade 68° near the island of Disco, have no such hump, but whose habits are the same.
From Disco Island, the currents are found to set from the westward, which clears the ice from the land on the‘

East side of Davis’ straits, and leaves water for the whales in this vicinity.

The current at the same time presses the ice over to the West s1de, baring the passage of the whales up
Hudson straits in the early part of the season; but after June comes in, the ice becomes more open and the
whales can pass:through to the West land, where in general there is a strong land ice, in which if there be no
cracks or holes, they remain a short time in quiet. In the early part of July, whales are found to‘be,going to
the westward very quick, up Lancaster sound, and in large numbers, where it is supposed—by all men that I have
conversed with on the subject, that if they meet no firm ice across the sound, they continue their passage either

through Barrow s straits down to Hudson’s bay, or farther to the North and westward through the unexplored
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regions.. Some seaséns they have been found, after going up Lancaster sound and being gone for a whi'l’e‘,'(ci
~ return to the southward.. From this we must suppose that the ice was so strong that the whales could migrate
no farther West, and the frost settmO‘ in obhged them to- seek a passage farther South. ‘When it happens that
they come South they keep the land and generdlly at the mouth of some deep inlet seek mland again; and
finally, when in September, if there is any ice in the straits and any whales, we find them thh the ice. We
seldom find whales to the northward of Lancaster sound i in Baffin’s bay. But in former years it has been said
they were quite numerous in latitude 76° 35/, Off Pond’s inlet in 1a11tude 74° North, longitude '76° 30 W., we
“find whales coinihg from the middle of thé' straits ; and if the land ice permits, they go dlrectl-y up the inlet; if
not, they remain awhile, then make up the sound. In Marchwe find the old whale with their young in latitude
599 t0 62°. In August we find many young ones ir latitude 74°, yielding from 50 to 60 barrels. )Th‘é largest
one that I have seen taken yielded 175 ba;frels and 2200 pounds bone. About whales stopping under the ice,
I would say that they g-an at certain seasons stop beneath the water according to their own pleasure, or as
nature, a’ccord‘ing tomy own judgment, has created them to lay at bottom dormant for a length of time. lam
stréﬁgthéned in this belief by heafing the Governor of Disco relate the fact that he saw a whale lying at the
" bottom near the Harbor of Li’eﬂy on Disco Isle for seven weeks, and that he visited the spot each morning on
the ice beneath which the ﬁsh lay for: this length of time, and then arose to the surface and was captured. - E
do not remember at what season of the year this happened. What I have seen of the Wﬁalés, their average
length of sfopping down is one hour and fifty minutes, énd remain above about twenty-five minutes ; but when
amongst the ice we seldom see them more than two risings, and many times never see them after going down.
W};‘enr‘they are irritated by having‘th‘e harpoon stuck into them, they‘ do n;)t stop down so long aé when disen-
tangled ; and still T believe I h'av‘e seen a stuck ﬁSil stop down over two hours and come up apparently out of
breath ; and have seen them when I supposed they had made much éxertioﬁj to pass under a heavy floe of ice, and
that they could not pass it, was obliged to return again completely out of breath. - At such times they are captured
without a move to get away. I have seen a whale in é hole in the ice lay without going under for four hours,
and'if not troubled probably would have lain longer. Tt is my belief that these whales do emigrate to the
West, and that there is a passage for them beneath the ice to seas beyond these souhds, or we should meet
them oftener going the other way, which we never do. These whales do not require a large hole to breath
through ; have often been found dead in the vicinity of Lancaster sound, with no mark upon them, i in numbers,

From what I have heard, believe them to be the same as the Polar or Russian whale, but never saw one.”

C'aptam Roys to Lieut. Maury— Hong Kong, January 19th, 1851 ,

« yeceived your favor with pleasure, and am very willing to communicate any knowledge I possess,
respecting the whaling business. The whale of Behring’s straits an‘d‘Bafﬁns bay are the same; yet
they differ very much from the Kamtschatka or Northwest whale, or the right whale of the South seas.
I have known a whale to sound deep enough to take one thousand and fifty fathoms of rl‘ine from the

boats ; yet I never knew a whale to remain longer under water than 85 minutes, of the right whale species ;
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.and one hour and 30 minutes for the sperm whale kind. I hdve never known them to sound under ice, that is,
, more than 30 feet, above the water s surf'ace, which Was in the South seas, ' I have never seen any ice to the
| northward of Behrmg s straits more than 30 feet hlgh ’l‘he rlght whale feeds upon a small ammal substance,
which seems to vegetate and come to matumty every year, and perlsh like the vegetation upon the land. And
it is only in one state when the whale will eat it; consequently, in ,the\ northern hemisphere, i in- the month of
“January, the food is to be found from 30° to 350 North; and in February it is iipe_for the whale ; ‘a little farhher,
in March; still farther, and so on, until August, when it is as far North as the‘Kamtsehetka whales go, which
is 60°; while the feed from 35° to 40° becomes dead and unfit to nourish-the whale, consequent]y the whale
cannot live at that season in those latitudes, while the humpback and finback take possession and seem to enjoy
and revel in the food; after it has passed its stage for the right whale. The. polar whale’s feed differs a little
from the others, and in January, may be found in 50° North, and in August, from '70° to the pole I am firm in
the opinion that the South is the same ; but as no one has ever seen yet a right whale the opp051te of the Arctic
whales, in the Antarctic, the matter still remains in doubt ; 'and it is a lamentable truth, that the ships of war
who have visited those seas are not able to tell us for certainty the Kinds of whales they saw there. It is not
the easiest thmg in the world to dlstmgulsh the different kinds of whales, even to those who have been in the
whaling busmess, and a ship must be brought close by a whale to tell for certain his kind.

The sperm whale is found in all chmates, and in every sea; he feeds upon an inanimate ammal substance
called a squid, which grows upon the bottom of the sea, and is never seen upon the surface, except when torn up
by the whale. I have seen it in large pieces floating upon the surface.’ I have seen a dying whale vomititup,
I have opened the stomach of a whale and seen it there in pieces: which convinces me the animal is very large,
also as well as small; and that the sperm whale almost always, whenin want of food, goes to the ocean’s bed.

I do not know as I shall be able to procure for you a whale’s horn, as they are difficult to take; but if no -
ill betide me, I will bring you the under and upper jawk of a Russian whale, which will be about 24 feet long
by 16 diameter, which will serve to- show the magnitude of this animal, and perhaps we may obtain the horn
and somethmg more, :

I obtained the last season 3,200 barrels of oil, and 40,000 whale-bone, which I shipped from here to
England and try my fortunes another season, I commenced whaling in 1833, at 17 years of age, and it has i
been the whole study of my life ever since that time; and I am writing a book with all the knowledge I pos-
sess, giving a particular description of all kinds of whales,‘ixgith:qll;myKopinion's, &c., which I will forward unto
you upon rny retum to the States. I shall sail frorn hene the 10th of February, and expect to be in 60° North
on the 20th of March. It would require too much paper to send, by mail, full answers to your enquiries, and
I can only say, that T heartily rejoice that we have: one man in our Government who will condescend to.take:

~notice of a business Whose annual income is millions, and at the present time has broken down all competltnon
of other nations, and is supplymg the markets of the world with oil. I shall also be able to give you some of -
‘my opinions of ocean currents, &c. I have a set of your Wind and Current Charts, which I am happy to

say, I consider very useful, and have found them so. “When I arrive at home, you will hear from me soon.”

50
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C’dpi‘. MéKe@zfie to Lieut. Ma@ryéJwa '\Bedf'ord, qu 22, 1851, ,’ ,

“ Your communication of 20th inst, is just received, cor;teﬁt‘é duljlnoticed ; .in'~reIJ‘1y say :

It is both the right and; spefm Wﬁale that is covered with hair, but not on the outer surface. The l;air 1s |
found between the two skins; the outs1de skin is thinner than the finest paper, separated from the second -or
mner skin by a muddy substance covermg the Whole animal a quarter, of an inch thick. ' ‘

In this muddy substance lays 1mbedded a thlck coat of halr, (as whalemen call it,) nearly half an mch
long, resembling the fine fur found on a seal after picking off the hair. _

- This is known to all Who, for once, have w:tnessed the cutting and boiling of enher of the above specles
of whale. ‘ ‘

1 have the promlse of several Captams (who are now out) to get for you a sinall plece of the skm of either
nght or sperm Whale

Diagrams.

SrerM WHALE. o ‘ RigaT WHALE.

As the Bowhead Right Whale differs in form and spouts from all other whales known, I forward
 a sketch or dlagram, showmg their appearance-as they lay swimming, and the form of the spouts. Also. the
shape (as developed) of that part which differs from the common kind when dead and on the surface.
" The skin of the bowhead is entirely smooth of very dark color, with the smgle exception of two white
bunches, each the size of an ostrich egg, forming the spout-hole. '
I learn from ‘Captains that the sea around where. bowheads are found, is covered with parts of dead fish,
and they syppose they were discharged:from the Whales ' '

Bownmn RIGHT WHALF
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Bowneap Rigur WaaLe.

Russian whale like No. 1.

White wha]é,; o , _ o , o
Horned whale. ¢ Whales of the Polar ‘seeﬁ b‘y'Captain ‘Roys, North df the Beliring Straits.
Bnck colored whale.

No. 2. Common right whale found in the North and South Atlantic—also -in the South Pacxﬁc Ocean,
and as far North as the Fox Islands. ' L : SRR

‘The horn ‘whale, or unicorn whale is smaller: than the: nght whale.: The horn Wha‘le, ,when full grown, is
about 10 feet long ; -it projects ahead from the. upperlip—is of .solid bone—appeared ¢ as if used by the whale
for rooting up food from the bottom of the. sea—probably a species of the war whale. . :Capt. Smith. thmks they‘
may prove to be the California Grey Whale. There isa'marked difference between- the. Russian or icamel-
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backed whale and the common right whale. The spou'{ of the former is a perpendicular jet, running high and ~
~ then branching off in two par‘ts, one part falling over the head, the other continuing upwards until its force is
spent, then falls towards the tail. ~ The spout of the right’ whale'is a low, bushy jet, ﬂymg in all directions.
_The Raussian whale has a hump on the back from the centre of ! Whlch he spouts. Immedxately behind this
hump, the back- caves in. His tail is broad and nearly square. The rlght whale is smoother on the back and

has a narrow tail.”’

From same to same—May 28th, 1851

“I have recelved yours of the 26th instant, and duly noticed its contents, Inreply: the hair does

cover the nght and sperm whale ¢ all over the body;’ probably shorter at the extreme ends than on the body
of the whale o : ' '
o The right whales taken in Anadir and Arctic seas is somewhat different in its organization- from all other
right ‘whales yet found ; they are called Bowheads, having a curve down with their heads from the spout hole
to thénose-end; 8o much so, as never to show their heads forward of the spout-hole—either when blowing
or durmg their capture | ‘ ’ , | |

These whales are very large, black, and skin. entirely smooth ; no barnacles or other crustacea adhermg

‘ They appear to be nourished by a dlﬁ'erent kind of food; their excrement, different ; bemg moulded as if
costive, and most exceedingly, horribly fetid.

I thxs be true, and I am told it is, since they are found in shallow Water, is it not probable they may
feed on other fish, or on vegetable matter found on the bottom?

‘One of our most intelligent captains fold me he struck a right whale in the sea of Ochotsle, which went down-
and remamed half an hour, when he succeeded in dxsengagmg himself, and thus escaped. On taking the
harpoon on board, he noticed the hitches and searons were covered with mud, he thought the whale had been
rolling on the bottom, and worked out the harpoons ; the whale descended two hundred fathoms.

‘ I 'intend callidg on some of ndy‘friends, on their next voyage, to examine the contents of the Bowheads’
stomach. ' M S

John T. Conklin, second mate of the ship Huntsvﬂle, has been four voyages on the Northwest Coast ;
two from Cold Spring, and two from Sag Harbor. Has never seen a sperm whale on the Northwest Coast;
has seen them in almost all oceans in the Pacific, not higher North than 35°; in south latitude as higix as 57°,
- off the pitch-of Cape Horn in a snow storm. 110 barrels is as much oil‘as he ever knew.a sperm whale to
- ‘make, and so down to ﬁve barrels ; usual quantity 45 to 50 barrels. ' The sperm whales keep in warm- lati-
tudes, here, or on the equator, or near it. : L | '

; The: Russxan ‘whale has been seen as far South as 49°.  The first he saw, was with Capt. White in the
Tusearora-—-was then. in the Ochotsk sea in the Huntsville, about Lat. 61° or 63°; Long. 153° East.  Land
‘m s1ght 5 or 6 mlles dlstant. ‘ :

The quantlty of 011 from a Bussxan whale of large size 210 to 220 barrels, and down to about 90 barrels;
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usually, 175 barrels from eéch Russian whale. This is probably the same kind as are taken in Béhring’s-
straits, Findithe common right whale in abundance here. Also, some call these J;,“pén whales. These whales,
Mr. Conklin thinks, are similar to the Greenland whale, but he has never seen the latter.

The right whales keep to the North of 30° North, and South of 80° South—never go near the equator.
Has heard of one taken near the Sandwich Islands or the passage, in about.‘Lat. 19°; has taken one.

260 barrels down to 15 barrels, usually about 75 barrels, are taken in all oceans, :axcept from 30° North
to 30° South, |

California Grey—usually 25 to 30 barrels. Fin-back :—does not chase them ;—are not of sufficient value;
* —may make 15 to 30 barrels; some do not make any. Sﬁlphur whale, about the same ;—heard of one that
mwade 60 barrels—are not sought after. Grampus —are small ;—may make a barrel or two ;—similar to the
Black Fish. Black Fish make about one barrel, and equal to sperm oil, and like the Fin-back and the Sul-
phur Bottom, are seen in all seas, and in all latitudes ; ;—cross the equator and go elsewhere. . Hump-back whale
—is found usual]y on the coast of Chili and Peru, and New Holland, and up and down the coast of California,
Lat. 40° South and Lat. 40° North, are plenty ;—have been chased in Valparaiso and Sandwich Islands;—hardly
worth calching ;—the large ones have but 50 barrels—a common whale of the same size, 100 barrels—usually

60 feet, some are 70 feet.”

C’apt.‘McKenzie to Lieut, Maury—>New Bedford, July 26th, 1851.

“ Your favor of the 28th ult. came to hand ; contents duly noticed ; and in reply, say, I have with pleasure
made your ¢grateful acknowledginénts * to Capt. Howland, of Ship Citizen, for his ‘kindness and atten-
tion,’ as you directed. ) !

Capt. H. says further as regards sperm whales staying for days under water, that in éruising for instance on
or near the equator, round the Gallapagos, and westward also on the coast of Japan—these places are cited as
celebrated haunts, where hundreds of ships are cruising near each other at the same time,—that not unfre-
quently no whales are found for ‘several weeks, when all at once, as if by magic, the ground for hundreds of
miles, will be found aboundmg w1th sperm whales; when the great work of slaughter simultaneously begms
They atlast disappear as suddenly and unexpectedly as they came. After the decks are cleared and oil atowed
below deck, sail is again crowded on the ship ; while cruising they often speak each other, and report the
vsuccess they have had. It is then known that the whole fleet found whales about the same day, and lost them
near the same time. I entirely agree with Capt. H. and others of great. expenence in their opmlon as above ;
and what is very extraordinary, when the whales are first seen they are slow in their movements, and headed‘f '
every point of the compass. , S 3 "

'The sea elephant has never yet been seen out upon the open sea, either by their pursuers or by whalers they
are first seen crawling up the beach, where they bring forth their young; and at anotl;e_r season to &shed their

coat. : w0
They therefore must remain for months under the surface, or on the bottom; whether they»car'ry th ,tv}},em'
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a reservoir of compressed airto feed upon, or whether they die and are brought to life again, God only knows,
I do not. The ¢Notice to Whalemen’ sent me I have furnished to owners and masters as they have called,
still have a small supply on hand ; happy to say they were most gratefully received.

The ¢long-looked for’ Whale Chart (Series F) has at length arrived, (one dozen copies, ) they are ap-
preciated very highly by all intelligent men, espemally owners and masters. A large supply is now or soon

will be wanted for distribution.”

In this stage of my investigations® into the habits' of the whale, I have thought it best to give the forego-
ing letters without any comments of my own. They possess much interest and have a peculiar value. I quote
them, not for the purpose of exciting discussion among naturalists, but for the purpose of eliciting further informa-
tion from the whalemen themseives; hoping that these last will be induced to go more into detail, and give us all the
information which they possess; and among such a number of close observers there is no doubt much that is
valuable. I need not add that naturalists would be thankful to any whaleman who will furnish them with a
specimen of the hair with which we are informed by Captains Post and McKenzie that whales are covered.

It is proper to remark that I infer the figures of the whales (Plate X) were drawn by Mr. Conklin,
from recollection, and that T have others of the same species drawn by F. H. Smith, which I presume
were also drawn from memory, and which resemble these so closely that there is no difficulty in recognizing

the pictures of the different kind of whales as drawn by each.
Captain Smith makes this difference, however: His profile of the Russian or Polar whale has a protru-

be rance in which the spdut hole is inserted, whereas he represents the righ}; whale as having no such feature..

Let us return now to the whale chart—letter F of the series. .

By exa}nining this chart it will, as incomplete as it at present is, serve to satisfy one at a glance that the
favorite haunts of the sperm whale are about the equa'tAorial"———of the right, about the polar regions. That near
the troplcs is a sort of debatable ground, where the. pasturage of 'the one overlaps the pasturage of the other.
And that on either hand a straggler from the one herd is occasmnally found far over within the borders of the
other. : .

T have to request that - whalemen when they come across. the’sé stragglers will observe them closely. Do
they appear to be lost? what is thelr ‘bodily condmon, fat or-lean? and what the contents of their stomach ?
Are the sfragglers generally r male or female; and what is there that i is pecuhar about them ?

The?rgixmmary whale chart(serles F) which comprlses achart of the world, Mercator’s prOJectlon of 10 de-
‘grees to an inch at the. equator, and whlch extends from Lat. 79° 50’ N. to 68° South, shows three places where
the sperm whale is in tﬁe habit of leaving the tropical regions and of resorting to higher latitudes. These
places ire in the South- Atlantic Where they have been found in large schools between the parallels of 30° and
35° ;—in_the South Pacxﬁc, between the parallels of 35° and 60° ;—and in the middle of the North Pacific as
high up as 40°. '

I account for their presence 'up in the North Pacific by the ¢ Gulf Stream,” which has its genesis in the
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" Indian ocean, and its exodus in the China seas. It carries, high up into the North Paclﬁc ocean, the warm
- waters and sea climate of the Ttopics. And the sperm whale resorts there to enjoy it.

The sperm whale being found in the South Atlantic has suggested the inquiry as to the temperature of the
waters there—can there be a warm current in that part of the ocean? 1If so, whence does it come ?—from the
intertropical regions of the Atlantic, or.from the Indxan ocean? or, is it a branch of the Lagullas current ?

If it be the temperatuse of the water which invites the sperm whale into these extra-tropical regions of
the South Atlantic, we may perhaps obtain from these dumb creatures an answer to the question: By what
channel do the waters which the Lagullas current, and the ice-bearing current around Cape Horn, and the
cold current from Baffin’s bay, and the waters which the Mississippi river, the St. Lawrence, and all the
great rivers of Europe and Africa bring into the Atlantic ocean—by what channel, do these waters escape and
preserve the level -of that sea? ) ; .

These currents bring into the Atlantic water more than enough to supply the waste of evaporation.
The brine of the sea is.not accumulating or concentrating in this ocean, and we therefore know that there
must be somewhere in this ocean, either at the surface above or in the depths below, a current of large volume
running from it. I have searched for it long and patiently. . I have looked for it—feeling as certain of its ex
istence as we do of a thing that has been seen and known to exist, and is lost—but in vain.

The components of sea water like the components of the atmosphere are every where the same. It'is
true that we find a little more salt in this place, and a little less in that; but this is attributable, not to the want
of a general system of aqueous circulation in the terrestrial economy, but rather to local causes, such as an
excess of precipitation, or an excess of evaporation, or the discharges of fresh water from rivers in the neigh-
borhood. If the waters of the sea did not pass from one climate to another, and from one ocean to another, it
would not be difficult to conceive, why; in pchesS -of ~t‘1me'_,<it'h€re, should not be as great a difference in
the waters in different parts cf the great oceanic ‘reserVo‘if of the earth as there is in the waters of the Dead
sea and of the Medlterranean, or in the Waters of any two seas, between which there is no communication.

The chemist analyzes the waters of ‘the Medlterranean and of’ the Red sea, and detects the same compo-
nents. Now, unless the waters of those two seas could 1nterm1ngle,—and I have traced a current from the
one to the neighborhood of the other——-unless, I repeat, there were an 1ntermtnglxng between the waters of these
two Seas, what could preserve the same Salts in the same quantities in each ?

The Red sea, because it is nver]ess and ramless recewes no salts ﬁom the 1and on its shores VVhereaq
the rivers which empty into the Mediterranedn have for- ages been ﬁltermg @ the sa'lt of the earth” taklpg it up
in solution from the soil, and bringing it down with their dramage into thls sea,. " R

Now unless nature had provided some means or process, by whlch the Waters of these two seas should
regularly intermingle with the waters of the ocean, and through the ocean wn.h each other, what Woul&
hinder the two seas from s*tltmg up their brine with different streng‘th ‘

" No doubt the harmonies of the sea are as beautiful and as sublime as the *music of the spheres.” And

to what agency therefore, if not to the agency of currents and the mobility of water, must we ascribe the per-
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manent condition of sea water ? for perhaps of all parts of creation that are both tangible and visible to us, the
waters of the sea are most permanent and stable in their characteristics, proportions and constituents.

If natufe had not provided a general system of circulation for the waters of the sea, what would prevent the
waters of the Mediterranean for instance from absorbing salts and other constituenis through its rivers, and of
accumulating them in quantities and proportions, which would possibly make a characteristic difference be-
tween sea water from the Mediterranean and sea water from the Red sea?

That the waters of remote seas do not permanently attain different degrees of saltness—that ‘sea water
like the air of heaven, come whence it may, is always the same—may of itself be taken as a proof if no other
evidence could be had, that there is a regular and constant passage, secret and invisible though it be,
of the waters from one oceanic basin to another. At least in the present state of our information upon
this subject, we infer that such is the case; and that it is owing to the agency of currents in the depths below
and on the surface above, that the waters of one sea are not all brine, of another‘all fresh, aﬁd of another
all ice. 4

Twice, perhaps thrice as much fresh water is discharged by the rivers of Europe, Africa and America,
into the Atlantic, as is discharged ‘by all other rivers into the Pacific. Twice, perhaps thrice as much fresh
waler is taken up from the Pacific as from the Atlantic by evaporation;' Now, if the waters of these two
oceans were never to intermingle—if the waters of the Pacific never found their way into the Atlantic, and
if the Atlantic were never to send its Waters to mingle with those of the Pacific ocean in its own basin, what
would prevent the great water-sheds that are drained into the Atlantic from filling its basin up in the process
of time, with fresh water? What too, would prevent the Pacific, which gives more fresh water to the clouds
than they restore to it again, from becoming ﬁfst, a sea of brine, then, finally a bed of salt?

Studying the habits of nature, so to speak, with regard to the air, and the sea, I have learned to conjec-
ture that every drop of water now in the Pacific, has been at some former period, in the Atlantic ; and this

"conjecture, reason teaches me, is as plausible as is the supposition that every breath of air now in the north-
ern hemisphere, has at some time or other, in following its appointed paths, coursed its round in the general
system of eireulation through the channels of the southern hemisphere.

Assuming these principles to be in conformity with the designs of nature, I have been induced to search
for a current from the Atlantic ocean into the Padific. » | |

Taking its existence for granted, therefore, as I am disposed to do, it can be readily shown that this cur-
rent doés not have its exodus through’ the Arctic ocean; for in that case, the precipitatic;n in that ocean being
greater than the evaporatiofl, the waters of the great rivers of northern Asia, Europe and America, being
added to jts own waters, would create a stream of immense volume and frightful rapidity through Behring’s
stralts into the PaCIﬁc Whereas, so far from this being the case, the reverse occurs.

The current through Behring’s straits runs generally from, not into the Pacific. I have therefore looked
to the South Atlantic ;—to the space between the two stormy capes, as the only place in which this ex-Atlantic

--current could make its exodus. And if, after all this special and minute investigation ;—if, after the most
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accurate and careful, and patient examination that has been made of L'og-bqoks here for some evidence of this
current ;—if, after the attention of navigators has been called toit, and they have exhausted all - the means
which human ingenuity has devised for detecting and measuring currents at sea; and have failed to discover
one here ;—if, after all thislabor and research, it should so turn out when we go there with the water thermome-
ter, that the sea climate is not an extra-tropical one as its latitude indicates, that it is the inter-tropical tempe-
rature of its waters which tempts the sperm whales to gambol there in such multitudes—then the dlscovery of
the fact that the sea water here is a little warmer, and that therefore there is a current running hither from the

eqﬁator, should be regarded as one which is due to the information which the study of the habits of this

-

animal has given us. ;
In the sperm whale region off the coast of Chili and Terra del Fuego, we have been taught to beheve in the

existence of a cold current. Assuming this cold current to be there ;—that it is not crossed or divided by a
warm current, the resort of the sperm whales there must be regarded as an anomal); in the habits of the
creature. | ' 7

These investigations as to the habits and places of resort of the whales, have taught me to regard sperm
whales as much /out of place in cold water, as the whalers themselves would regard out of place a wilderness of
howling monkeys of the Amazon among the Green Mountains of Vermont. '

‘The Whale Chart (letter F') which is in press, ismerely a beginning. It is incomplete and defective in many
respects ; but incomplete and defective, and unsatisfactory though it be in many respects, I have yielded to the
solicitations from the whaling interest, and ’give it, with all its imperfections, to those engaged in that business,
hoping that it will have the effect of exciting on their part a still more active and hearty co-operation.

'The following notice from this office to whalemen, has been pubiished in the newspapers of the day.

Notice to Whalemen.
NATIONAL OBSERVATORY,

Washzngton May, 1851.

Captain Daniel McKenzie, of New Bedford, and George Manning, of New York, have been engaged
for a year or two in collecting materials for this office relating to the habits of the whale, &c.

These materials have been used here by Lieutenants Herndon, Leigh, and Fleming, of the Navy, in
makmg a Chart to show when and where our whalemen have searched for whales, when and where they haVe
found them—with what abundance, and whether in schools or alone. : SN

This Chart divides the ocean into districts of 5° lat. by 5° long. ; perpendlcularly through each one of
which’ districts, are 12 columns for the 12 months; and horizontally through each-one of - :which dlstncts are
three lines : one to show the number of days that have been spent in each month in every district, and the two

others to show the number of days on which whales, sperm or right, have been seen. Thus:
52 ‘



208 ' , THE WIND AND CUERENT CHAKTS.

A.
85°W. |Dec. Jan. Feb. | Mar. .Apr.‘ May. June. July. | Aug. Sept. Oct. [Nov.
5N, [— ' ‘ — WA 80° W.
Days of search. 125 11} 2| 7| 72 90| 155 148 183; 138 112| 94
No. of days gSperm. 18 O, 0 1} 21} 13| 20 30 41| 37 38 9
| Whales seen- (gight, | o of of x| o o o o o o o o
Equator. = l ( Equator.
Days of search. | 53 81 108 180( 138 97 157 179 160| 189 139} 81
No. of days ESperm. B 8 100 17| 8 3 23 22 10 14 5 9
- | Whalesseen- (pighe. | 0 o ofsm | 0 o of o o o o d
5° 8. - A , 5° S.
Days of search. 45| 111} 70| 56| 56| b0} 91 123 119 95 94 97
No. of days gspe‘rm, 3 9 2 1 5 o e 8 13 10 8 3
Whales seen- Ypight. | of 3 o w| 0 o o 0o o o o o0
10° S. 10° S.
‘ B.
80° W.
40° S, p— 75° W.
Days of search. 148/ 96/ 39} 54 25 5 8 0 26| 116] 222| 255
hN'o. of days g‘Sperm. 20 3 0 16/ 20 O O o0 1 4/ 100 0Of
, Whales seen. (pisht, | 27f 7| 1l o | 2 o o o 7 21 76| 105
45° S. :
Days of search. 48 58 16/ 8 3 0 6 0 0 5 4 22|
No. of days ESperm._ 5 0 3} R. o o o 0o O O 0 1
Whales seen. ¢ 1.
50° . Right. b 14 O O O O O o 0 o 0 10
S5 W. S

The above is an extract from the Chart, which not being ready for publication, nevertheless affords infor-

mation that I have thought might prove of some value to the great national interests which attach to the

I

American whaling business. ,

It will éppgaf from the above sample, that I have had examined the Log-books of whalers who altogether
have spent 1,131 days in the district (N) between the equator and 5° N.—80° and 85° W., without ever
having' seen a right whale. 1In the district (M) that joins it on the South, sperm whales have been seen in
every month of the year, but Jess frequent]y in April, May, August, and October. This, too, is a place to
which right whales ﬁever come ; and it appears that the district (P) which joins this one immediately on the
- South, is much frequented by the sperm whale, but only now and then by a straggling right whale, in January.

v ‘ If the information afforded by the great number of vessels, whose Logs have chanced to be examined for
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these districts, be a fair sample of what the whole would show, as it is supposed to be, then it would appear

aitogether useless to look here for right whales.

In the sample marked B off the west coast of South America, between 40° and 50° South, 76° and 80°
| West, it appears that the upper district (Q) is not much frequented by the whalers in May, June, and July,
nor by the whales in January, February, and March, e)icef)t sperm, which are most abundant in March, April,

and October.
found Log -books enough to show.

VVhether it be a place of much resort for either kind in May, June, and July, we have not

It is almost of as much importance for whalemen to know where whales are not to be found, as to know

where _they are ; for this is a case in which negative information i is almost as valuable as that whlch is positive,

I have, therefore, selected from the Whale Chart those districts of the ocean in which most whales have

been found in former years.

me to say.

Whether they have changed their places of resort, my information does not enable

But according to the Chart which is constructed for the whole ocean in the manner already explamed

these are the places in which most whales have been found, and which it may be supposed now afford the best

whaling grounds :

SPERM WHALING GROUND. ABOUT THE EQUATOR.

RIGHT WHALING GROUND SOUTH PACIFIC.
>

Months., l Latitude. Longitude, Months, _ Latitude. Longitude,
e [« 2N [e] . ‘ : ) Q o [e]

May to Nov. inclusive, i 0 to 5N.|" 80to '75W Jan. Feb. and March, -|20t0o508S.| 45to 50E.
April to Dec. ¢ 0 ¢« B«| 85¢ 80 |Sept Oct. Nov.and Dec., 30 ¢« 40 ¢« | 565« 60 «
Deec. to July, ¢ 5S.«¢ bt 90 ¢« 85 ¢« | Oct. Nov. Dec., - - -[30¢40¢« | 60« 65«
Dec. to March, ¢ 0 « B«| 90¢« 95¢ [Oct. Nov. Dec., - - -|30¢ 40« | 65¢« 80«
February, - - - - - 0 « 5125 ¢ 120 ¢ } December and January, - | 85 ¢ 456 ¢« | 90 « 95 «
All the year, - - - -1 0 ¢ 58.|{170 ¢ 180 E.}July to Nov. inclusive, - |36 ¢ 40-¢ | 115 ¢ 120 ¢«
All the year, - - - -, 0 “10¢«| 85¢ 80W.|Nov.and Dec., - - |35 45« 120« 130 «
All the year, - - - - BN.“ 5| 95¢« 90 ¢« |January, - - - 45 < B0 ¢ | 160 ¢ 170 ¢
All the year, - =~ - -] 0 ¢ 10110100 ¢ »Dec Jan.Feb.Mar, &,Aprll 40 ¢ 50 ¢ | 1T0E.“17T6W.}.
Aug. to Sept. inclusive, | 0 € 5116 ¢ 110:¢¢ | e :
Nov. to March, « 0 ¢ 5¢]120¢ 115 ¢« | ,
Dec. to April € 0 ¢« 5| 125120« ] :
Jan, to Jume, 0« 5| 130 « 125 « NorrrPacrre.
Feb. to June, ¢ 0 ¢ 5135 <« 130 ¢ | April and May, - -140t045N.| 145 <« 150 E
January, - - - - -7 0 ¢ 5145 ¢ 140 <« | July to Oct. mcluswe, - | 45 « BO ¢ | 145 ¢« 150 «
Dec.toJan. - - - -1 0 ¢ 5| 156 ¢ 150 ¢ | April and May, - «]40-¢ 50 « 1150 ¢« 155 <«
March to May, - 0 ¢« 5160 ¢ 155 * | May to Sept. 1nclus1ve, - | 45 ¢ 55 ¢ | 155 ¢« 165 ¢«
Dec.Jan. Mar. June&Nov 0 ¢ 5| 175 ¢ 170 ¢« | May to Sept. ¢ 145 ¢ Bb ¢« | 165 170 |
Dec. Jan. Feb, -~ - ’IOS «“1p¢| 80 ¢ 75 ¢ | May to.Sept. « B0 ¢« 55 ¢« | 160W.1656W.
July to Nov. inclusive, '10 ¢ 15| 85 ¢ 80« and in Behr-
July to Feb. “ {10 15« | 90 ‘85« | ing’s Straits,
Nov. to June, ¢ 10 ¢ 15¢«| 85¢ 80 ¢ | May to Sept. 50 « 60 « 166W.130W |-

Nortu Paciric, | _ L
May, June, July, - - - 25 to 30 N.| 140to 1456 E. :
May to Aug. nbllclusne, 25 ¢ 30 ¢« |170 “ 166 W. SouTH|ATLANTIC. |
Aprilto Oct. % = '30 ¢ 3p « | 14BE“170 “ | Aug. to Dec. inclusive, -|35t0408.| 25t0 0W.}
July to Aug. < 25 ¢35 « | 140 « 145 E.| Aug. to Dec. < 3540« | 20« b
June to Oct. “ 30 ¢« 35 « | 1560W.170W.| Sept. to Dec “. 35 ¢ 40 « 5W«10E. }
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As o whether the right whales are to be found in the high northern latitudes in our winter, or in high
southern latitudes in our summer, when the whalemen do not visit such latitudes, of course, the Chart does
not show. Thus, between 50° and 60° N., 130° and 1565° W., we only know that right whales are abundant
from May to September, inclusive ; we know not as to the other months, because the night and cold there drive
the whalemen from this part of the ocean, and we cannot. say anything as to the numbers in which the fish
resort there then. The Charts are, therefore, silent on the subject. .

It is the same at the South, in its seasons: that is, when it is winter there the whalemen abandon the
high latitudes, and seek their game in more genial climates. )

But seeing the abundance of whales in the Greenland and Arctic seas in our summer season, and seeing
that they have not been sought for in similar latitudes South, I invite the attention of whalemen to the subject
of southern whaling in south summer time. '

~ Below the parallel of 50° S :—indeed, with here and there an exception, I might say, that below the par-
allel of 45° S. the Whale Chart is a blank. It is very seldom that vessels go beyond the parallel of 55° S
The ind ications of the Chart aré, that somewhere to the south of the parallels, and between the meridians as
given below, whales are probably to be found in considerable numbers, if not in great quantities, viz: '
'  Below 40° S. from 256° West to 10° East. A | ‘
‘ : “ B0° S, ¢ 45° East « 60° <« B
€ 4B° S, ¢ 110° ¢« 3400 «  C*
; 4 .« BO° §. ¢ 160° ¢ <« 150° West, D

In view of all the information before me, I would suggest the following as a very inviting route or cruise
for a vessel that finds herself on the Whaling Ground of the South Atlantic in our fall months. |

She can cruise in the region A, of the Jast mentioned table ; and from that, but still keeping well down to
- the South, pass rapidly on, unless she finds whales, to the region B.

- A week or two here will satisfy her as to the prospect for whales. She may then enter the region C,
where time might be spent in the search, crossing different parallels, and taking care to keep well to the South.

After having cruised and tried sufficiently in region C, the favorite regioﬁ, the vessel may then ¢ crack
on” for region D ; and when this region is explored, the season at the South will probably be over.

The N. W. are the prevailing winds of these latitudes, and therefore the programme of the route would be
easy. Ending the search for right whales at the South, and leaving the region D, for the equatorial cruising
grounds, and entering these between 175° E, and 150° W., the route westward, and between 5° S. and 10°
S., will be thrdugh good Sperm Whale grounds. These grounds commence between the meridians of 180°
and 170° West, after crossing the parallel of 35° South, for just here, Sperm Whales resort in great numbers.

- Continue North between these meridians till you cross 10° South, for there is good sperm fishing all
‘ the way. |

From 170° E. to 165° W., between the Line and 10o S., is capltal sperm ground

" * This region is particularly attractive.
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E : 'The vessel therefore, reachlng thrs ground between the merldlans of 1'70° E. and 180° W, may tarry in
i, tendmg westward as long as. she has luck, takmg care not to look’ North of the Line here for whales, for‘
- they me not to be found except as stragglers, or in occasronal schools : ‘ N ‘

After crossmg these grounds, whxch reach westward as far as 170° E. . and East to A merrca, she should
~carry on Wrthout stoppmo to look for whdles until she crosses 200 N, between 165° ‘W. and 1'75° E: whlch
is again fine Sperm Ground! After passmg west of 175° E., she w1ll find good Sperm Ground between the
pamllels of 20° N. and 30° N7, as far as 140° E. o o

Passmg from these grounds, excellent rrght ‘whale ﬁshmg will be found above the parallels of 50° N.;
between 135° W and 160° W.; above 45° N between 145° E. and 170° E ;- above 35° N between 145° E.
and’ 165° E. and up through into Behring’s stralts 'I'here is good ﬁshmg upon theselast mentxoned r1ght whale
o'lounds from May to - September, moluswe 1 have not yet found the Loor-book of any whaler that has
, crulsed here.at any. other season of the year, and thelefore my mformatlon as to the rest of the year is negative.

But there is.reason afforded by the Chart for the opinion, for the behef that the right whales of the North
Pacific ocean, seldom come to the South oi' the parallels named, and that therefore, asa general rule they remam
somewhere to the North of the parallel of 35° all the year. o o

If’ this indication of the Chart be correct, and . I see no reason to questron 1t it appears that, this ammal
must hwe supplies of food all the year round, above 359 N. B '

I h'we reagon to believe that _temperature of the sea has much to do with the whale or the growth-of its
food : that the. sperm whale dehghts m warm water, and the nght whale in cold ; and those whalemen who
co-operate with me in collectmg m%temls for the' Wmd and Current Charts, ‘and the Whale Chart belongs to
the series, will therefore understand and appreclate the 1mportance of keepmg a datly record as to the tempe-

rature of air and water, , , L
There is another point also to which I would call therr attention, because by regardmg 1t it may prove of

Tw

value to them, and tlnt point is deep sea soundmgs : \ |
- Itis conJecture({ that the sperm Whale goes to the bottom of the sea for its food W}nt is the greatest depth

\ o which it can g0 for this- purpose, and are its places of resort conﬁned to parts of the ocean that come w1thm
those depths? o ' ‘ ‘

. Now; if owners would prov1de their shrps each w1th a few thousand fathoms of twme, and scraps of old
~iron or lead 10-serve as sound_mg weights, T am sure that the whalemen from the great degree of phxlosophreal
interest, which many of them*mauifest with‘reg‘ard’to my researches, would, in calms, get deep-sea soundtngs
for me.. If the ocean were very deep, and the time could -not be spared to haul up the line, it might, the
length out being known by what is left, be cut and as the hne and smker would cost but llttle, the expense
to each ship would be buta trifle. o

I take this occasion fo say, because some of the whalemen have supposed it unnecessary to continue the
abstracts when in sight of land, that it Is 1mportant to have a complete abstract for every day they are at sea,

that we may know whether they find fish or not, how plentifully, the force and direction of winds and currents,
‘ b3 r
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the temperature of air and water, and that we. may glean mformatron as to- all othier phenomena, whlch they '

: are requested to note in the Abstract Log.

o More about the Red Sea C‘wrrents.
The remarks which I submrtted to the American Association at its meeting in Charleston, pp. 38—9 and

Whlch since the commencement of these investigations, have been made from time to trme concemmg the
currents: of the Red sea were based upon the suggestions derived from studying the opelanons of. those
'agents which Jnature employs to keep up the oceanic circulation. Those remarks were based on theoretical
‘deductions. elaborated out of the fact, that there is a surface current known to be setting through the btrarts of .
Babelmandeb into the Red sea. Other observations, I had none. :

I have attempted on'divers occasmns to show theoretically, how the surface of the Red sea must in con-
sequence of evaporation, be higher at the Straits of Babelmandeb than at the Isthmus of Suez; how it presents '
an inclined: plane to the northwest; how the water in this sea, after it has supplied the demands for .vapor
(which is fresh, ‘not salt ,) is salter, and therefore heavier than that which is just entering to meet those de-
mands ; and how- therefore the heavier'and salter water must escape as ap under current through the Straits of
Babelmandeb. o ‘ , ’

I have within a few days past received volume 1X, Transactions of the Bombay Geographical Society,

from May, 1849, to August, 1850. “From it, I learn that the excellent society of which it is the organ, has
- especially included in its field of researches, the determmatron of the saltness of the ocean, and of the arms
and gulfs of the sea.” Lo , : .
At p. 38 et seq., of that vol., 1s a paper by Dr. Buist on the saltness of the Red sea.” That paper'fully
" sustains the position which has already been advanced during these investigations. It contains so much that is
valuable upon the subject bemg for the most part the result of actual observatron, that I take the hberty of ex-
tractmg from it. e ) ' :

¢ Mr. Morris, Chief Engineer of the Ajdaha, had some time ago taken the more certain method of ﬁllmg
a succession of bottles full of water all the way from Suez to Bombay, and these havmg been placed in the
hands of Dr. Giraud, whose assistance, valuable at all times, ‘became doubly valuable from the- promputude,
cheerfulness and alacrity, with which it was rendered had found the followmg to be the results : they were

unexpected, but there was no reason to doubt their accuracy :— :
Lat. Long. = Sp. Gr. Saline contents.
o [ . .

_— ' . ‘ 1000 parts.
No. 1. Sea at Suez - _— —_ 1027 . 41.0
No. 2. Gulf of Suez  27.49- 33.44 1026 40.0
No. 3. Red sea = 24.29 36. 1024 39.2
No.4. do. 20.55  38.18 1026 40.5
No. 5. do. 2043 . 40.03 1024 39.8
No.6. do. 14.34 4243 1024 39.9
No.7. do. 12.39 4445 1023 . 39.2
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“Dr, Glraud grves the followrng note of the saltness of the sea; from 2 variety of other localities. From
this it will be seen, that the Medrterranean at- Marseilles is of the ; same saltness as the’ Red sea at Suez, Whﬂe
the Atlantlc in the latitude of the Canaries i$ 147 more salt:— ( ‘

o Baltic - - -~ -~ = - = grs 20.0.in 1000,

IR Firthof Forth - - . .. - « 300 ¢«
‘ ~ Boulogne . R w399 L
Havie - - 4L, - - - .« 360 “

‘Bayonne - . - - . .« 380  “
Marseilles * - - S = e %4100 «
Atlantic, (Cananes) - ST AT “1 44.0° o«

kL Followmg the sinuosities of the coast, the Red sea shore is more than 4000 mrles m extent from the
Strarts of ‘Babelmandeb round. Not one drop of water flows in from any of the countrres on its shores, and,
the nearest river to the Red sea is the Nile, which approaches it at Suez to within elghty miles, but retires
on the southward to four or five times this’ distance ; so that on the average there seems to be. not Jess’ than
500 miles of the African side dependmg on the Red sea for a supply of vapor ' On the Arabran side, the
arrd expanse is of similarly ample dimensions; and in both cases, when a little rain ‘does fall, the interval of
years, it is nearly saturated with salt before it reaches the sea. The temperature of the air betwixt Suez and
Aden, often rises to 90°, and probablj averages little less fhan 75° day and night, all the year round. The
surface of the sea varies in heat from 650 to 85°, and the diﬂ'erence‘betwixt'the wet and dry bulb thermome-
ters ofien amouat to 25°—in the kamsin or desert winds, to from 30° to 40°; the average evaporation at Aden
is about eight’ feet for the year, though the air on the Argbian promontory 1s, from Apnl to August, nearly as
damp as at Bombay during the open perlods of the monsoon, Nk
“Assuming the evaporation of the Red sea to be no greater than that of Aden, a sheet of water eight feet
thlek equal in area to the whole expanse of the sea, will be carried off annually in vapor; or assuming the
Red sea to be 800 feet - in depth at an average—-—and this most "assuredly is more than double the fact—the
’ 4Wh018 of it would be. dned up were no water to enter from the ocean, in 100 years. The watere of the Red
sea, throughout contam some four per cent. of salt by Welght—-or as salt is a half heavier than water, some
2.7 per cent. in. bulk—-or, in round’ numbers, say three per cent. In the course of 3000 years, on the assump-
tions just made, the Red sea ought to have been one mass of solid salt.” ' 4
The annual evaporation at Adenin the Red sea is quoted by Dr. Buist at 8 feet. According to the obsei-
vations of Mr, Laxdley, quoted in the same valuable txansactrons, the annual evaporation at Calcutta is 16
feet. Between the Cape and Calcutta 1t amounts 10 3 feet 9 inches for October and November and:in_
the Bay of Bengal it was found to exceed an inch a day, or at the rate of 30 feet and .upwards the year. .
Dr. Buist also tells us that the dew pomt of the winds- thch blow over the Red sea is frequently not .
less than 30 or 40. degrees below the temperature of its water.

The evaporation therefore which goes on night and day, and all the year, from its waters near Suez, is
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prbbably.mﬁe}r more than 8 feet the year. It is probably not less than 18 {'eet “and if, therefore, ff took the

waters which enter that sea through the Stralts of Babelmandeb a year to flow up, to the Ibthmus of Suez, it is

vment that the level of this sea at the isthmus would be 18 feet below its lovel at the straits for by the sup-
posmon, 18 feet have been taken.: up into the clouds by evaporation from the surface, and borne ‘away by the
wmds And now if we suppose merely for the convenience of illustration, the Watcrs to be 36 feet deep at
the straits, the bottom of the sea to be a perfect level thence to Suez, it wou}d requn’e no lead and line nor
chemlst to. tell us that the depths of the Red sea at its headt was just 18 feet, and that the water here had just

twice as much sa!t in it as the water at the stralts has. Now the water at the strails eould not ba]ance this

-brine. The brme is the heavier, and out it must flow as an under cunent as exemphﬁed by the illustration

with regard to the water and oil-in a trough,-p. 39.
Tt probably does not take the water more than 60 days on the average to reach the he'id of the Red sea

. after first entermg it. In that case, the annual evaporation being 18 feet, the difference of level .would be 3

£

feet, and this estimate is probably not far wrong.

"Phus the conditions with regard to the Red sea, viz: higher level and an under current at the Stralts of
Babelmandeb are theoretically estabhshed with just as mueh certainty as we might expect to ﬁnd salt at the -
bottom of i, were the mouth to- be closed and all the water now in it to be evaporated

With regard to the under current from the Mediterranean, and which under current is caused by sumlar‘
agenmes, an early idea as to its existence was owing to the following cxrcumstances, as given in a paper < of
the currents at the straits-mouth,” by Captam
Socwty, 1724, -

“Tt is very remarkable,” continues that remarkable paper, ¢ that in the year 1712, Mons. du I.’Aigle, that

—, communicated by Dr. Hudson to the Phllosophlcal

“fortunate and generous commander of the privateer called the Phenix of Marseilles, “giving chase.near Ceuta

‘Point to a Dutch shfp bound to Holland, he came up with her in the middle of the gut between Tariffa and

T:ingier, and there gave her one broadside which directly sank her, all her men being saved by‘ Mons. du
L’Aigle; and a few days after, the Dutch ship with her cargo of brandy and oil, arose: dn.the shore near
Tangier, which is at least 4 leagues to the westward of the place where she svu’nk, and directly against lthe
strength of the current; which has persuaded many. men, that there is a recurrency in the deep water in the
middle of the gut' that sets outward to the grand ocean, which this accident . very ‘much demonstrates ; and
possibly a great part of the water which runs into the straxts returns that way, and along the two coasts before
mentioned ; otherwise this ship must of course’ have been driven towards Ceuta, and so upwards. The water
in the gut must be very deep ; several of the commanders of our ships of war havmg attempted to sound it
with the longest lines ‘they could - -contrive, but.could never find any bottom

In 1828 Dr. Wollaston, in a paper before the Phxlosophtcal Somety, stated that he found the specific

'g”réva of a speclmen of sea water from a depth of 670 fathoms, 50 miles within the straits, to have a ¢ density

,,exceedmg that of distilled water by more than 4 times the usual excess, and accordmgly leaves upon evapo-

ration more than 4 times the usual quantity of saline residuums.  Hence it is clear, that an under current out-
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ward of such denser water, if of equal breadth and depth with the current inward near the surface, would
carry out as much salt below as is brought in above, although it moved with less than one-fourth part of the |
velocity,. and would thus prevent a perpetual increase of saltness in the Mediterranean sea, beyond that exist-
ing in the Aflantic.” ‘ |

The Doctor vbtained this specirﬁen of sea water from a captain in the Engiish navy, who had collected
it for Doctor Marcet. Dr. Marcet died before receiving it, and it had remained in the captain’s hahds some
time before it came into those of Wollaston. ‘ ;

It may therefore have lost something by evaporation, for it is difficult to conceive that all the river water
and three-fourths of the sea water which runs into the Mediterranean is evaporated from it, leaving a brine for
the under currenf, having four times as much salt as the water at the surface of the sea usually contains. Very
recently, M. Coupvent des Bois, has shown by actual observation, the existence of an outer and under current
from the Mediterranean. a

These facts, and the statements of the Secretary of the Geographical Society of Bombay, seem to leave
1o room to doubt as to the existence of an under current from the Red sea, and as to the cause of the surface_

~ current which flows into it. -«

Sailing Directions.
Lieut. Maury to the Secretary of the Navy.

I have the honor to report to you, for the benefit of navigation, the accompanying ¢ Notice to Maringrs,”.
which is derived from the ¢¢ Wind and Current Charts,” in process of construction at this office.

I would recommend that all vessels, whether pubhc or private, bound hence in the months named, to ports
in the Pacific, Indian, or South Atlantic Oceans, should try these routes, because they are derived from the ‘
results of hany thousand voyages, and are, in fact, the combined experience of thousands of navigators.

These routes therefore are not dependant upon any theory ; they are the results of actual observation. If
the navigators who have furnished me with copies and abstracts of their logs have (and they doubtless have)
reported correctly the direction of the winds encountered by them, then there is no doubt as to the practicability
of these routes. The advantages which they offer are of commercial and pnational importance.

A vessel 1hat pursues them, mstead of the old or usual route hence to the equator, will save from one
thousand to fifteen hundred miles in distance, and gain on the average from a week to ten days in the pass&Se
to the ports of India, China, South America, California and all the markets.of the Pacific Qcean. -

Careless navigators in slow sailing 've.ssels,‘may try these routes, {all to leeward, and bring thern into dis-
repute. To prevent this, it is a matter of great importance that their pfactiCabili(y should be tested by fair
sailers, under skilful navigators. ' | |

You will therefore perhaps encourage the hope that the Department will, at an early dah find it c"“"en“’“

to avail itself of the authority granted by Congress, and detail two suitable vessels of the Navy for the purpose |
54
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of trying these foutes, and of co-operating with the * Taney ” in making those other observations which are
required to assist me in the construction of thege charts, and which are necessary to perfect them.

NATIONAL OssErvaTORY, Dec. 14, 1849.

 NOTICE TO MARINERS.

It is well known that the route to every port in the Pacific,Indian, and South Atlantic Oceans, is the same
as far as the equator; and indeed until Cape St. Roque, in Brazil, be cleared.

It is also well known that this common part of the route varies according to the season of the year.,

Since the first publication of the ¢ Wind and Current Charts,” the materials for improving them have in-
creased with great rapidity. These materials have been so discussed and arranged by the officers at the
Observatory that, with the aid of the ¢ Pilot Chart,”” the navigator may now calculate.and project the path of
his ship on an intended voyage, very much in the same way that the astronomer determines the path of a comet
through the heavens. There is this difference, however: the chart with its data shows the navigator that, in
pursuing his path on the ocean, head winds and calms are to be encounteréd, which will turn him aside or
retard him on his way; and that therefore he cannot predict with certainty the place of his ship on a given day.
He, therefore, in calculating his ’path through the ocean, has to go into the doctrine of chances, and to deter-
mine thereby the degree of probability as to the frequency and extent with which he may anticipate adverse

winds and calms by the way.
"+ Thus in the 5 degrees square of the ocean, between latitude 35° and 40° N., longitude 70° and 75° W.,

the log books of 4,387 vessels, or the records of vessels for 4,387 days, in this square, have been examined ;
323 of which were there in the month of February of different years.

Now supposing (and there is no reason to suppose otherwise) that these observations give a fair average
as to the prevalence of calms, and the direction of the winds: we are led to the conclusion that if one of these
vessels had attempted to sail through this square one hundred times on an E. S. E. course, in the month of
February for a series of years, she would have had 6.2 calms, fair winds 85.5, and 1.3 wind dead ahead or at E.
8. E.; that she would have been headed off on the larboard tack, or by “slant” winds from the northward
and eastward 7.3 times ; and on the starboard tack, or by ““slant”’ winds from the southward, 5.9 times.

From this, the navigator will see also that, along this part of the February route, the northern side is rather
the windward side; and that, therefore, when winds are free, it is better to keep, along this part of the route,
somewhat to the North of the projected track.

. After crossing latitude 20° N,, loﬁmtude 40° W., he will likewise see that he is there still liable to be
_héaded off by winds from the northward and eastward, and that, consequently, when the wind comes out dead
~ahead, he should stand off on the starboard tack ; and that, when the winds are fair, he should keep the prolect-
.4 “ed, track to the southward and westward of hun, say generally 40 or 50 miles.

Pt

He is recommended to steer straight from d to d when the winds are fair; and when he gets thrown off
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his course, instead of turning out of his way to get back to the ﬁrojected track, he should be guided by the
“Pilot Chart,” and run parallel to this track, or otherwise, according to the ¢ Pilot Chart.”

Similar tables, with complete sailing directions, are in the course of preparation for every month, and all
the principal routes across the ocean.

These present tables from that publication are given for the information of those navigators who are on
the eve of sai}ihg on voyages beyond the equator.

Those who desire to try these routes should project the route for the month on. the chart as far as the
equator; arrived there, let a line be drawn from the point of actual crossing to Cape St. Augustine; and then
aim to keep this line under the lee, so as to have it at least 20 or 30 miles to the Wesfward when the éhip
crosses the parallel of 6° or 7° South. |

- After that, the winds haul more to the eastward, and there will be no dlﬁicult) in laymg up S. S. W, or
even as high as South. ‘

If the ship be headed off to the west of her course or to the west of said line to St. Augustine, she should
take advantage of the first ¢“slant,” tack, stand east, and make short and long legs until she can clear the

land.
This part of the route is the turning point of the passage. By studying the charts as well as the tables,

navigators will see, that with attention and management between the equator and 6° South, they will have no
difficulty in either making a S. S. W. course good on one taék, or an east course on the other; and when they
find it necessary to stand to the eastward, they should never stand farthef, unless they can make southing also,
than to bring 20 or 30 miles to leeward of them, a straight line drawn from 31° on the equator just so as to
clear the land about Cape St. Augustine. 1In this part of the route more than in all others, the navigator should

study the slants, and take advantage of all of them.
I recommend these routes, it should be understood, only to vessels which can sail within six points of the

wind. I would not advise any vessel that cannot do this, to attempt them, for she will be apt to fall to leeward,
and then she will find it difficult and tedious to get up again.

There are other parts of the routes in which it is also necessary to study the ‘“slants.” For instance:
take that part of the February route which lies between the parallels of 20° and 15° N. It will be observed
that though but one of the 25 observations from which this part of the route is determined, gives the wind
directly ahead, yet that 8 per cent. of them are “slant’ winds from the eastward, which will prevent a vessel
8 times in 100 from lying S. S. E., the course prescribed.

After crossing 15° it will be seen that the navigator will have—if the observations consulted give a fair
. average as to the direction of the wind—neither head winds nor ¢ slanféli:—until he gets to 5° N. Thence to
the equator he is liable to be headed off to the westward 14.7 times in 100, He should therefore aim, if the
winds allow, to keep this part of the route under the lee, so as to cross 5° N. to the east of 31°,

By ¢ slants” 1 mean winds, that though not dead ahead, will nevertheless head a ship off her course—thus,

for a vessel that wishes to head E., a wind at N. N, E. or N. E. would be what here is called a slant wind.
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The route for each month is computed according to the doctrine of chances; the number of observations
- from which each part of the route ig calculated is stated in the last column, ¢ Total number of observations.”

It will, therefore, be perceived that some parts of each route are entitled to more weight than others.
Thus the per centage of fair and adverse vﬁnds for the first course on the December track is derived from 364
observations, whereas that for the fifth course is derived from only 26. All will admit that 364 give a better
average than do only 26 observations.

; It must be further presumed and admitted that vessels may expect, in followmg any one of these routes,
sometimes to encounter head winds and calms, and have long passages.

But, taking the average length of passage by these routes, the data of the charts lead us to the conclusion
that a fair sailer, under good management, will run in December from 31 to 36 days from the Atlantic ports to
the equator; in January from 30 to 35 days; and in February and March from 19 to 27 days, against 41 days
by the old or usual route. |

Navigators who are disposed to try these routes should have the  Pilot Charts” on board ; which ¢ Pilot
Charts” will ‘be furnished to them on application, either at the National Observatory, at Washington ; or to
George Manning, No. 90, Wall-street, New York ; provided the applicant will agree to furnish this office an
abstract of his log according to the form with which he will also be gratuitously supplied, and which form may
be found in another pért of these directions.

Vessels bound around Cape Horn, are recommended to pass between the Falkland Islands and the main;
and to double the ¢ Horn” as close as the winds will allow.

In this passage it should be remembered that the prevalhng Wmds about, and to the South of the Cape,
are westwardly winds ; that outward bound vessels want to get to the West; and that, therefore, they should
manage when they reach the parallel of the Cape, to be as far to the West as possible. For this reason, it is
better to make westing, north of the Falklands,  in good weather, than to keep outside of these Islands and
have the wesling to make where the weather is more severe—and where it is more difficult to get to the West.

Vessels bound to California without touching, should, after clearing Cape Horn, aim to cross the parallél
of 25° or 30° N., about 130° W. They will sometimes be compelled to cross this parallel as far as 140° W.
Those that touch should cross the equator from 100 to 115°, according to the season of the year—then stand

on with ““a good rap-full,” not pretending to-lay up for their port, until they lose the N. E. trades, which they
may expect to do in 25° or 30° N. .

Vessels so bound should not go too near to the coast of Central America and Tehauntepec, on ac-
count of the baffling winds, storms and calms which prevail in with the land along that coast. j

Vessels from other ports of the Uhited States, besides New York, are recommended to make the best. of
their way to the track from New York. They should generally be governed by the winds they happen to meet, '
as to where thej will intercept this track. 1f vessels from southern ports aim to intercept it to the S. of 33°
N., they will be liable to encounter the calms of the * Horse Latitudes.”

Narronar OBSERVATORY, “Waskington, December 14, 1849.
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DECEMBER,,
DISTANCES. WINDS ; PER CENT. ‘
— - Total
Latitude. _ Longitude. , SLANTS FROM No. ’ob-
‘True. |Per Cent.|Average. | Fair. serv-na
‘ N'd,or E'd.|8°d. or W°d, ‘
From

40°27 N. | 74°00' to ’ )
39 12 70 00 E. S. E. 200 7.0 214 2.1 7.2 45 8.2 | 3,0 364
39 12 65 00. d E. | 233 6.4 | 248 2.0 5.0 7.0 8.0 | 1.6 | 195
35 12 60 00 S. E. 338 7.2 | 363 0.8 8.8 8.8 | 81.6 0.8 | ‘119
35 00 59 24 E. S. E. 31| 10.9 34 4.0 7.0 7.0 ] 82.0-| 1.0 100
33 29 55 00 E. S. E. 237 6.4 2562 4.0 0.0 0.0 ! 96.0 0.0 26
33 29 50 00 d E. 350 3.7 2691 0.0 00 |w 92 908 0.0 44
31 44 4500 d| E.S.E. |. 275 9.3 300 3.9 7.8 6.5 | 81.8| 7.5 75
30 00 43 00 S. E. 147 | 24.8 183 6.4 16.8 | w 26.4 | 50.4 2.4 121
25 00 43 00 S. 300 9.6 329 2.0 12.0 12.0 | 74.0 6.0 48
22 16 40 00 S. E. 232 9.0 253 3.4 | w 136 0.0 | 83.0 3.4 29
20 00 37 34 d S. E. 192 7.6 1 206 0.0 | w 19.6 6.6 | 74.0 1.3 79
15 00 35 24 S. S, E. 325 4.3 339 00w 7.2 48] 88.0] 24 42
14 37 36 00 d|° S. E. 33 | 22.9 41 | 11.1 | w 14.3 0.0 | 74.1 0.0 27
10 00 35 00 S. 277 1.4 281 0.0} w 6.0 00 870, 0.0 25
5 00 30 00 d S.E. 424 | 13.1 479 | 2.0 | w 26.0 14.0 | BB.0 | 10.7 50
Equator | 32 04 S. 8. W. 324 3.0 334 1.4 4.2 00| 944 ]| 4.0 71

Shortest distance to the equator by this route, 3,918 niiles ; average distance {o-be sailed, on account of
adverse winds, 4 115. Shlp Bothnia, Capt. Avery, in Dec. 1850, accomplished it in-29 days, and 40'7'7
miles per log.

It is only about in the plopOl’thl’l of 1 to 2 that a vessel in this part of the ocean can make a S. E. course
from 10° to 5° N. Therefore vessels going the December route should always aim to cross 10° N. to
the East of 35° W.

. ROUTE TO RIO—JANUARY.

gt

DISTANCES‘.

WINDS ; PER CENT.

i § " | Total
Latitude. Longitude. LANTS FROM No, ob-~
Per Ct. [Average. . ; Fair. .| serviue.
Nd. or Ed. [8d. or Wd.
L,

From
40°27 N. | 74°00 to o ‘
40 27 70 00 E. 182 6.2 193 2.0 6.0 5.0 | 87.0 2.1 97
38 52 65 00 E. 8. E. 248 T4 | 266 2.4 5.6 5.6 | 86.4 0.8 118
38 52 60 00 d E. 233 6.7 249 0.9 3.6 | w 11.7 | 83.8 3.4 113
37 14 55 00 E.S.E. | 285 7.5 274 24 | 32 |w 88| 8.6 0.0 | 128
35 356 50 00 E. S. E. 260 83| 283 3.0 70| 8o 8.0 4.5 106
35 00 48 17 d E. S, E. 92 | 114 103 ] 4.4 6.6 | w 13.2 | 75,8 0.0 91
30 00 45 49 S.8.E. | 3241 121t 3621 1.9 15.2 1 w 19.0 | 63.9 0.0 b4

55
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ROUTE TO RIO—JANUARY—Continvep.

DISTANCES. - WINDS; PER CENT. Tota]
. . ota.
“Latitude. Longitude. Course. ) ' SLANTS FROM . . N°',°b‘
- True. |PerCent./Average.; Head. Fair. | Calms. | serv'ns.
Nd. or'Ed. | 8d. or Wd.

29°44/ N.| 45°00/ N, E.S.E. 42 | 2b6.7 53 84 | w 25.2 11.8 | 49.8 4.2 24
25 20 40-00 S. E. 374 | 13.6 425 3.3 | w 16.4 8.2 1 72.1 1.6 61
25 00 39 38d S.E. 34 | 28.0 43 | 13.2 87 | w 11.0 <67.0 3.3 .88
20 00 37 16 S.S.E. 324 6.4 344 2.5 5.5 5.5 | 87.5 0.0 80
15 00 3500 S. S.E. 324 7.7 348 0.0 | w 15.8 10.6 | 73.7 0.0 19
10 00 32 53 S.S.E. 324 04| 325 0.0 |w 3.0 0.0 97.0 00| 33
5 00 30 48 d S. S. E. 324 1.6 329 0.0 | w 80 0.0 | 92.0 0.0 25
Equator. | 30 48 d S. 300 0.7 302 00w 6.6 0.0 934 0.0 88
100 S.| 3113 S_, S.W.|. 65 3.7 67 0.0 | w 15.0 0.0 | 85.0 0.3 294
2 b4 32 00 S.S. W, 123 6.1 130 0.0 | w-23.9 0.0 | 76.1 0.0 46
5.00 32 52d S.S.W. 137 5.8 145 0.0 | w 28.6 0.0 71.4 0.0 21
5 08 33 00 S. W. 12 0.0 12 0.0 0_.0 0.0 [100.0 0.0 29
7 00 34 00 S.S.W. W.| 136 5.1 143 0.0 | w 14.4 0.0 | 85.6 0.0 28
900 34 50 S.S. W, 130 5.3 137 | 2.9 2.9 0.0} 971 8.0 34

Shortest distance to the equator by this route, 3,640 miles. Average distance to be sailed on account of
adverse winds, 3,899 miles. The ¢ Surpnse ”” in January, 1851, accomplished it in 24 days, and 3,852
miles per log.

The courses from 35° N. to 30° N., and from 7° S. to 9° S., run through a part of the ocean that is

liable to calms. In the adjacent wind-roses, to the East of these (see Pilot Charts,) there is less liability to
calins.  From New York-to the parallel of 25° N., in this month, the South is generally the windward side.

Thence to the line it is to Jeeward. Prefer, therefore, in this month, to cross 25° N. to the E. of 40°, and 7°
S., to the E. of 34° West Long. i

ROUTE TO RIO—FEBRUARY.

DISTANCES. \ WINDS; PER CENT, Total
- s}
Latitude. | Longitude. Course. . SLANTS FROM N No. ,Ob'
True. |PerCent.|Average.| Head. Fair. | Calms. | serv’ns.
Nd. or Ed. [ 8d. or Wd.
From
40°27 N. | 7T4°00' W, | to ' . ‘
39 11 70 00 E.S.E. | 199| 51| 209 | 1.3 .3 5.9 | 855 | 6.2 | 303
37 33 65 00 E.S.E. 256 2.7 263 0.0 5.7 2.3 92.0 4.5 87
35 53 | 60 00 E.S.E. | 263| 1.2| 280 | 7.0 9.0 6.0 84.0| 1.0 100
35 b3 65 00 d . E. | 243 7.2 260 3.0 5.0 4.0 | 88.0 1.0 100 -
35 00 53 12 E. 8. E. 144 57| 1561 1.3 12,2 14.8 | 784 4.0 74
33 21 50 00 S.E. | 225 0.0 225 0.0 0.0 0.0 1100.0 3.5 28
‘3254 |48 13 E.S.E. | 98.f 2.1 100 0.0 5.5 5.5 | 88.9 0.0 18
30 00 45 00 S.E. | 240 3.81 249 0.0 55 (w 11.1 | 83.4| 0.0 18
2b 38 40 00 d S.E.| 372 0.0 372 0.0 0.0 0.0 |100.0 0.0 20
25 00 40 00 . S. 38 11.5 42 3.7 | w- 14.8 74| 74.1 | 18.2¢ 27
20 00 | 37 4b S.S.E.| 324 9.3 | 3b4 4.8 1.6 3.2 | 90.3 3.1 62
15 00 35 35 S.S.E.| 324 1.6 | 329 00 |w 8.0 0.0 92.0 0.0 25
1000 33 28 S.S.E.| 34 0.0 324 0.0 0.0 0.0 100.0 0.0 31
5 00 31 23 d S. 8. E. 324 00| 324 0.0 0.0 0.0 1100.0 5.3e 18
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" ROUTE TO RIO—FEBRUARY—CoxTiNUED.

DISTANCES. WINDS; PER CENT.

Total
Latitude.. | Longitude. Course, SLANTS FROM : -No. ob-
True. |PerCent.|Average.| Head. Fair, | Calms. |serv’ns.
‘ | Nd. or Ed. | Sd. or Wd.

. Equator. | 31°23' d S. 300 3.7 311 0.0 | w 147 0.0} 85.3 2.7 108
1°00' S. | 32 00 S.S.W.2 W, 72 5.1 76 0.0 | w 19.0 0.0 | 81.0 1.7 | 289
3 00 32 50 S.S. W, 130 6.6 | 138 0.0 | w 21.