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ADDRESS. 

dlr. President, and Ladiev and Gentleinen: 

When De Soto discovered the Mississippi river, let us suppose 
he had remained on and aboiit its borders for months and years--had 
traversed its width-had souiided its depths-had measured the velocity 
of its current-had recorded its temperature-had floated a thousand 
diles to the southward on its turbid bosom, and had still found, that, 
whilst its apparent volume continued the same and its temperature 
changed but slightly, its current became somewhat less rapid, but its 
course was still onwaid, towards the south, through the alluvial soil 
and interminable forests that formed its banks. Suppose now-just 
when his mind was absorbed in speculations as to the mission in the 
earth’s economy this great “father of waters” was intended to fulfill, 
whither i t  went and where it ended-he should have been told that, 
only a couple of hundred miles beyond, the Gulf of Mexico spread its 
broad basin direitly across its path, and I think you will agxee with 
me, that i t  would have required no great effort of genius nor stretch 
of imagination to conclude that this was the reservoir into which the 
river poured its waters. 

Now this is but a fair illustration of the sum and substance of the 
origin of the theory of the ‘( Thermometric Gateways to the Pole and 
Surface Currents of the Ocean” that I had the honor of Arst submitting 
t o  this Society in the winter of 1868-9. 

TEE GULF STREAM, 

In its general character, has been known for a century or more, and 
until 1855 it was supposed to be the only great ‘‘ river in the ocean)’ 
that existed on the globe. But about that time it was my good fortune, 
in the cousso of my official diities, lo discover and trace out aaother 
similar stream in the North Pacific, of even grander proportions than 
the Gulf Stream, and to deduce a system of inter-oceanic circulation 
between the Arctic Oceau and the Atlantic and Pacific, which is neces- 
sary to complete and harmonize the separate systems found to exist 
in these two latter oceans, and which were then, for the first time, 
discovered to be so completely alike. 
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THE BEAUTIPUL SIMPLICITY 

of the law developed by this theory seems to have so commended 
itself .to the judgment of others, that, without an exception so far as I 
am aware, the press everywhere accepted it, and but few persons have 
attempted to controvert the hypotheses. 

In  the treatment of my subject this evening, I shall endeavor to be 
as brief as possible consistent with 

AN INTELLIGENT REPRESENTATION 

to your minds of the various points that have necegsarily to be con- 
sidered, before a just coi~clusioii can be drawn as to the resulh and 
of their importance. To do this I have divided the address into three 
parts, vie : 

1. Explanatiuns of the hypotheses of oceanic circulation and of the 
thernial gateways to the pole, as given to this Society on former occa- 
sions. 

2. Short extracts from some of the reviews of these theories and 
other discussions that their publication has given rise to; and 

3. A sketch of the oxplorations arid discoveries made in the Arctic 
Seas since 1868. 

I will begiu by stating to you that there is 

A CIRCULATION I N  THE OCEAN 

which is governed by laws as fixod and beneficent as are those of the 
animal and vegetable kingdoms, and which are as interesting to the 
student of ,nature, and perhaps as importantfor  aught we know-to 
the well-being of the human race, as the latter have proven to be. 

Place under the microscope the web of a frog's foot, and hither and 
thither we shall see varied cur~'eri ts of blood, crossing and recrossing 
each other, apparently without order and without law. Examine the 
capillary vessels of the human body, and there, in the most tortuous 
ramifications, passes and repasses the life-giving flnid from one set of 
vessels to the other, to all appearance without any governing cause. 

Look into the bosom of the, mighty deep, either when the storms 
of heaveu are lashing the white-topped waves, or when the serene sky 
breathes a beautiful calm over the face of the waters, and hcre, seem- 
ingly with the utmost incongruity, are found currents and counter- 
currents, meeting each other at  all variety of angles, above, below, 
near and hi*, over the whole surface and depths of' the watei'e. 
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Further scientific investigation, however, teaches us that as, in the 
human system, one variety of vessels pass from one side of the hcart, 
carrying the pure blood to every portion of the body, that another set 
of tubes of wonderful coilformation carry back the impure blood to the 
heart, where, in obcdience to the inexplicable lams of nature, i t  i s  seut 
into the lungs, there to be purified, and again to go through the body 
with its lifegiving and healthful influence. And, moreover, as this 
purifying process is being accomplished, animal heat is generated. 80 
it is with the currents of the ocean, which it will be my endeavor 
briefly as possible to explain. 

There is 
AN EQUILIBRIUnC IN ALL NATURE. 

There is an unseen power, that, while it utterly forbids aniiihilatiou 
of matter, constantly so alter3 the forms, appearances and uses of the 
molecules, that loss i u  one portion of the universe is countcrbalnnced 
by a gaiii in another; aiid thus, by that inscrutable power of adaptation, 
the earth revolves within its orbit and the stars sing together iu har- 
mony, while the dew upon the blossom-the rain-the ice-the suow- 
the heat and cold-all conspire to perfect those laws of compensation 
and adaptation, thus indicating to the student of physical science that ’ 

perfect harmony, law, and order in nature, which, to the uninitiated, 
are obscurc, incongrustis, and undefined. 

T h e  sea, the atmosphere, and the sun are to the earth, what the lungs, 
& c-, and the heart are to the animal economy. 

The prqcess of evaporation is provided by an-all-wise Pi-ovidenoe 
to purify, renovate, aud vivify the Rurfnco of the globe; and in  this 
great and continually recurring acliou may be seen one o f  the causes of 
those currents which are found in the ocean. 

Let me here quote to yon a single passage from OUB of the most 
beautifully written works upon the subjects of which we are now 
freating. I allude to that on “ThePhysicltl Geography of the Sea,” by 
Commodore M. F. Maury. I3e Rays: 

“THE nmm ANNUAL FALL OP RAIN 

on the eiitirc surface of tho earth is estimated at about five feet. To 
evaporale water enough annually from the ocean to cover the earth, on 
the average, five feet deep with rain, to transport it  from one zone 
another, and to precipitate it in the right plsces at  suitable times and 
in the proportion due, is one of the offices of the grand atmospheric 
machine. This water, bear in mind, is evaporated principally from the 
Torrid Zone. 

“Supposing it all to come thence, we shall have encircling the earth 
a belt of’ ocean three th0usand miles in breadth, from which this atmo- 
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sphere evaporates a layer of water annually, sixteen feet in depth; 
and to hoist up as high as the clouds, and lower down again, all the 
water in a lake sixteen feet deep, three thousand miles broad, and’ 
twenty-four thousand miles long, is the yearly business of this invisible 
machinery.” 

THE EFBECT. 

Now, I auk you, understanding as we do the constant effort of nature 
to restore equilibrium, and the laws of adaptation, what must be the 
effect upon the ocean of the removal of this immense mass of water of 
twenty-four thousand miles in length, three thousand miles in wid$h, 
and sixteen feet in depth? Certainly an endeavor on the part of the 
water to occupy this enormous space; and to do this all the waters 
north >and south of this space, or zone, are at once set in motion to 
restore the equilibrium; and were there no continents and islands, o r  
inequalities i n  the bed of the oceans, this flow would be uniform round 
the whole earth; but by these local obsti*uctioiis they ,are divided 
into many streams, and diverted into numerous channel-ways, through, 
which they pour their volumes to form 

TIIE GREAT EQU-4TORIAL CURRENTS 

of the Atlantic and Pacific. “Regard it as proved,” wrote Columbus 
in the diary of his third voyage to the New World, when seeking to 
enter the tropics near the meridian of Teneriffe, “that the waters of 
the sea move from east to west, as do the heavens; that is ro say, like 
the apparent motion of the suu, moon, and stars.” 

However we may explain 

THE WESTERLY’ PLOW 

of the vast watery masses in the equatorial seas, the fact i-emains as 
one of the best attested and most unquestioned of oceanic phenomena. 
Over the torrid and liquid waters, both of the Pacific and Atlantic, 
sweeps this mighty and majestic stream, steady and perennial, and as 
unfailing as the stars in their courses. In the Pacific, notwithstanding 
it must find its impeded way through the meshes of the Polynesian 
Archipelagoes, it yields to no resistance, but presses ou to the palmy 
Philippines and Formosa, wheuce il pasees its floods, in part to thO 
north, along the coasts of Japau, and in part through the China, Cele- 
bes, and Java seas, into and through the basin of the Indian Ocean. 
8ome have supposed that, originally, these channel- ways to the south 
and west were made by the westwardly washings of the mater rending 
Australia from the continent of Asia. 

The width of the equatorial current of the Pacific exceeds 3,000 miles. 
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THE ATLANTIC CURRENT. 

The equatorial current of the Atlantic has its genesis on the west 
coast of Africa, where it is formed by the great ocean flow from the 
Antarctic regions on the south and the recurvation of the Gulf Stream 
on the north. It sets out in  its movement to the west with no obstacles 
in its way; but when it reaches the coast of South America, only a 
small portion of i t  is deflected to the south-west by Cape St. Roque, 
the greater mass being crowded to the northward and westward until 
reaching the West Indies, when it passes into the Caribbean Sea and 
Gulf of Mexico. But you can readily perceive, by looking at this map, 
that this northward pressure must Force much more than half of the 
whole volume of the equa$orial current to the north of San Doming0 
and Cuba. 

Some eighteen months ago, Professor Thompson B. Maury, in a very 
iuteresting and able article, advanced the hypothesis that that portion 
of the equatorial current which here passes lo the uorthward of the 
Greater Antilles, and which must be a hundred fold greater thau that 
which returns to the east from the Gulf of Mexico through the Bemina 
Straits, forms the great mass or body of the Gulf Stream, and that that 
which issues from Bemiiia is but a small portion of the tropical waters 
that pa88 Cape Hatteras on its flow to the northward. 

Notwithstanding these obstacles, however, enough water is forced 
through the passages between the Lesser Antilles to form a strong 
current to the west through the Yucataii channel, and which was suffi- 
ciently great to lead Sir John Herschel to “assert, that the excctvation 
of the Gulf of Mexico and the Caribbean Sen is a n  evident effect of the 
continued and powerful action of the set of the great Sonth Atlantic 
current, and wwhich, unless counteracted by other causes, must, sooner 
or iater, cut througi6 the 1stlbn6us of Darien.” This smaller Caribbean 
current, making the circuit of the Mexican basin, and gathering heat 
from a tropical sun, unrelieved by the cooling trade winds-which are 
broken by the islands at  the mouth of‘ the G u l f 4 8  compressed into the 
narrow passage between Florida and Cuba, and on emorging from 
which, with concentrated velocity, i t  is met obliquely by the northern 
portion of the equatorial cyrrent before spokcn of, and turned sharply 
to the north, to become a par t ins tead  of forming the whole-of what 
is known as the Gulf Stream. 

This is the beginriing of that marvelous flow of tropical waters, 
which for more than a century has been, and is still, such 

A ’WONDER TO NAN. 

AiiRted describes it as ( ( a  great and wide stream of water, larger 
than all the rivers of the world together, iwnniug in a definite cIianiie1, 
through colder water of a different color, so that, when a ship enters 
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the stream in emooth water, one may see the bows dashing the spray 
from the warm and dark blue waters she is entering, whilq the stern is 
within the pale green and cold waters of the banks of Newfoundland.” 
“Clear as this description is,” says Prof. Maury, “ i t  gives us but a 
poor conception of the reality. The Gulf Stream, indeed, beggars all 
efforts at  portrayal. To see it rolling in grandeur is not enough to 
enable the beholder to understand its wonder or cpceive its power. 
The mind can take these in only when it can weigh and measure those 
facts and forces which are concealed below the surface, and over which 
even the oldest seaman may sail all-uncoiiscio~is and unconperned.” 
Our knowledge of the seL, eveii in the limited area we are now con- 
sidering, is by no means perfect or exact. Yet, after all, me are not 
shut up to skepticism or imagination. 

* r m  N I c i s Y  CHARTED RESULTS 

of the arduous labors of the United States Coast Survey, in the thermal 
and deep sea surveys of the North Atlttntic, have long since been pub- 
lished. These results, like seed long sown, are now beginning, under 
the bands of able workmen, to bring forth fruit.. 

Leaving the tropics with a temperature of 88”, the Gulf Stream loses 
but 2 O  in every three hundred miles; and Admiral Milne, of the British 
navy, reports that when he ran into it off Halifax, in the man-of-war 
Nile, the bow of his ehip pluuged into water of 70°, whilst at her stern 
the thermometer showed 40°. 

Mathematical calculations show that the heat actually set free i n  a 
winter’s day by the Gulf Strealn is ‘:enough to warm up the whole 
column of atmosphere” resting ou Frauce and the British Islands 
from the freezing point to ~ummer  heat; nnd, as Commodore Maury 
says, “is sufficient, if  utilized, to keep in coirstaiit flow a stream of 
molten iron as large i u  volume as that of the Mississippi river”; and . 
“that the latent heat, set free by precipitation, over England, in oue 
day, when the wind is from the westward, i s  equal to that created by 
the combustion of all the coal consumed in the island throughout a 
wholc year. 

‘ r m  THERMAL EFFECT. 
Observations of the Scottish Meteorological Society show that the 

winter temperature of the Shetland Islands is raised 36”, and that of 
London 20°, by the influence of the Gulf Stream upon their climates, 
and that the Norwegian coast is sLill more greatly ttffected by its 
contact. The isochimenals, or lines of equal winter temperature, are 
curved from their normal poLition sixteen hundred miles nortliwardly, 
over the legions covered by ilie Gulf Stream. .‘It clothes Ireland 
with its robe of emerald,” whilst the harbors of northern NorGay, in 
latitude 72O, are kept open throughout the year by its genial warmth. 
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SOUTHWEST DIRECTION. 

By the earth’s rotation on its axis, objects on its surface between$he 
tropics are carried from west to east at the rate of a thousand miles an 
hour, whilst, as we advance towards the poles, thie rate decreases with 

’ the decrease in the circumference of the parallels of latitude, so that 
when we arrive at points where the circnmferrnce is only twelve thou- 
sand miles, instead of twenty-four thousand as it is at  the equator, 
this velocity of rotation is but five hundred miles an hour, and so on, 
d e c r e a h g  until reaching the pole. 

Now, ai1 object set in motion towards the equator, from the polar 
regions,-where the velocity of the rojation is small,-will constantly 
be arriving at points on the earth’s surface where the velocity is greater, 
and, not at  once acquiring this greater velocity, its direction will tend 
obliquely to the westward. Hence we find those streams or currents 
which flow from the pole towards the equator, alyays taking a south- 
westwardly direction, whenever the continents and islands will fiermit. 

These streams from the northern and southern hemispheres, meeting 
a t  the equator, form and give direction to the equatorial currents, the 
waters of which are thrown to the westward; bot, interrupted by the 
continents which lie across their paths, and changed in  tlieir specific 
gravity by the expansive heat of the sun, they tbrow off hotstreams to 
the north and south, like blood from the heart in the auimal xystem, to 
carry t h ~ i r  life-giving warmth and nourishment along their paths to 
the earth’s extremities. 

FIVE “ GULF STBEAMS.” 

Of these stream, there are two in the northern heinisphere, and 
piobably three in  Ihe muthern. I t  is only to the fo~mor, however, that 
we have specially to call your attentioil on this occauion, and these are 
known as the Gulf Stream of the Atlantic and IIui*-Siwo of the Pacific, 
Their striking resemblance, as traced upon the chart, in size, form, 
and direction, is apparent to the eye. The Gulf Stream was delineated 
from observations made by the United States Coast Survey, rind the 
Kur-Siwo from obseiwtions made upon it by the Japan expedition 
under Corn. M. C. Perry. 

The analogy between these streams is as complete as it is striking. 
By Iookinp at this chart, on which they arg traced, you will see that 
thoy both spring ,from the northern edge of the equatorial currents in 
latitude 22’ N.; that they both, at first, start directly north, sod then 
curve gradually to the eastward ; that neither of them (except the Gulf 
Stream at its origin) touch the eastern shores o f  America or Asia, but 
that, after sweeping obliquely across the vast oceans in which they lie, 
they bathe the western &ores of‘ those continents; that when striking 
these continents they are both split into two uneqnal parte; that the 
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larger portions of‘ each, impinging upon the land, are ‘recarved to the 
southward, and finally fall again into the currentsoof the equator; that 
the smallest portion of both, however, continue their courses to the 
northeast into the Arctic Ocean-that of the Gulf Stream by the way 
of Spitzbergen, and that of the Kuro-Siwo by the way of Behring’s 
Straits ; that they both have cold counter currents intervening between 
thein and the continents near which they rise, and which run in directly 
opposite directions to their own courses, and with equal rapidity; that 
they both have the same high mean-temperature of eighty-six degrees, 
preserving in the dead of wiuter the heat of summer; that they are both 
cushioned in beds of cool water, which, from want of affinity, robs 
them of none of their warmth;.that this warmth, after having beera 
carried for thousand8 of miles throngh the waters of the ocean, is (the 
moment these streams touch the land) thrown out with such freedom 
and diffused so far, by the conductive power of the earth, us to change 
the climates of nearly half of both continents; and that they both, i n  
their never-ceasing and unchanging beneficence, are fit symbols of the 
wisdom and goodness of Him who “created the heavens,” “formed 
the eai-th and made it,” and “created it not in vain,” but who “formed 
it to be inhabited.” 

It is a hydro-dynamical law, that curronts of water in the ocoau 
retain their peculiari$i’es, and will not mix freely with waters of differ- 
em density, temperature, and saltness. 

To those whose pursuits in life have not rendered them familiar with 
nautical matters, i t  may bo well to explaiii certain teclinicalities which 
are necessary to a thorough appreciation of the subject. 

First, I must explain what is understood by the 

(‘ NOIWII~VEST PASSAGE,” 

as contradistingoished from the ‘‘ Passage t.0 the Pole.” 
Many European nations, in early times, accepting the theory of the 

rotundity of the eaith, and seeking for a shorter route to India than‘ 
that by the way of the Cape of Good Hope, endeavored to sail thence 
by directing their course westward, across the Atlantic. Christopher 
Columbus entertaiiied this idea, and, even after the success of hi5 
voyages, believed that he had accomplished the deeired result, and 
died supposing that he had reached the islands lying off the east coast 
of Asia. Hence, the name India Islands was given t0 the group lying 
at the mouth of the Gulf of Mexico. But, after a time, when i t  wae 
discovered that a vast continent and mighty ocean lay between these 
India Isles and the shores of Asia, the term “West Indies” was 
applied to them, in contradistinction to the ‘‘ East India Islands,” 
found to the southward of the eastern hemisphere. Thus, it Will 
appear, that the continait of Ameiica, blocked up the western route 
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to India; that the i*oute by Cape Horn, besides being more distant, 
wa6 even more dangerous, than that by the Cape of Good Hope, and 
the idea became prevalent, that there niight exist and be practicable 
for commerce, a passage rodnd the northern extremity of America; 
and this passage, Iying in a northwest direction from Europe, gave rise 
to the expression of “Northwest Passage.” 

The first attempt that was ever made to discover or effect t>his pas- 
sage, was undertaken by .John Cortereal, a Portuguese, in the year 
1563. He failed; and so has all the marvelous intelligence, entmyrise, 
and energy, that have been expended i n  that direction, by every mari- 
time nation of the world, f rom that time to this. 

SIR JOHN FRANKLIN’S EXPEDITION. 

The early expeditions, being but poorly provided, and having no 
succor nor supplies to fall back upon-when so unfortunate as to be 
caught in the ice for the winter-were usually completely destroyed 
by the scurvy, starvation, and intense cold ; and that those of the past 
century have not shared the same fate, is, in a groat measure, to be 
attributed to the timely assistance rendered them by other expeditions, 
wheuever thes have met with disasters. 

Of this, we want no more fearful illusti.ation than that aflorded by 
the terrible fate of Sir John Franklin’s paitty. 

ThiR expedition sailed from England in 1845, The vessels-Erebus 
and Terror - were probably lost in 1846, and notwithstandiog the 
millions of money that have been spent in expeditions of relief, and a 
heroism of self-sacrificing energy displayed by those composing the 
personnel of those expeditions which the history of the world scarcely 
affords a parallel, yet tbe American explorer, Hall, who recently 
returnerf from a five years’ sbjourn among the Esquimaux, brought 
reliable intelligence that Captain Crozier, Fraukliu’s secoiid in corn- 
mand, with the last silrvivora of tlwt expedition, died only some seven 
or eight years ago ! Can the mind picture a more frightful fate than 
the imprisonrncnt of these people for twen$ peai.6, in such a region of 
frozen desolation a~ must have been thb scene of their wanderings? 

OTHER EFFORTS. 

In addition to the many expeditions made iu this direction, to the 
west of Greenland, there have been others, equally fruitless, so far as 
the main object of the enterprise was concerned, that havo been sent 
to the northeast from the Atlantic, to find a route round the north of 
Europe and Asia to India ; and still others, though comparatively few, 
that have penetrated Betiring’s Straits, with the special purpose of 
passing either to the east OF west, as opportunity might offer, from the 
Pacific to the Atlantic. Of these, Cook, Clerke, and Beechymay be 
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named. The former reached latitude 70°, in longitude 161°, 401 west, 
and Beechy to Capo Barrow. Capt. McClure, of the British navy, 
passed these Straits in 1850 to cooperate with Sir Edward Belcher, who 
went by Davis Straits, in search of Sir John Franklin. Capt. McClure, 
by clinging to the shore, where a fringe of water ici kept open in 
summer by the drainage from rivers and the warmth of the land, 
succeeded in reaching loogitude 177' west, where his ship was frozen 
in, and which he abandoned i n  1853, and, with his crew, traveled one 
huudred and seventy miles over the ice, to join the Resolute, which 
was also frozen in at  Dealy Island, and which, in turn, was abaiidoned; 
and afterwards, i n  September, 1865, was found by an American whaler, 
in BaBn'S Bay, still securely wedged in a field of ice, covering an ai-ea 
of hnndreds of square miles, by which she had been safely carried 
twelve hundred niiles to thc southward and easlward from the point 
where she had been abandoned. 

TIIE GALLANT M'CLUBE 

is justly entitled to the distinguished credit of having been the first to 
pass from ocean to oceaii round the continent; yet hc cannot be eaid 
to have circumnavigated the north end of the continent, since a part of 
the passage was made 011 foot over the ice. 

TOWARDS THE POL6.  

Henry Hudson reached 81' 30' northwest of Spitzbergen i n  1607. 
Phipps 80' 571 N., in the same locality, i n  1773. Buchanan and Frank- 
lin 80° 34/ N., ileai' Spitzbergen, in 1818, and then, sailing westward 
along the ice barrier, lost ground a$ they recedcd from the patti of 
the Gulf Stream. Parry, in 1827, after reaching the ice north of Spitz- 
bergen, took to his boats mounted on sledges, and, after one of the 
most laborious journeys on record, in which he traveled 5ti8 miles, yet 
made only seventy-two miles 011 his course to the north, when he came 
to rotten ice, and had to abandon the attempt, having reached latitude 
82' 451 2011 N. 

Admiieal Wrangei, of the Russian navy, i n  1823, made an attempt 
also to reach the pole, by traveling north from Siberia, over the ice in 
sledges; but ou reaching latitude 70' 511 N., longitude 175' 271 W., 
was stopped b.y rotten ice, beyond which lap an open sea, bouudless to 
the vision toward the North Pole. 

Dr. Kane's vessel being frozen in at  the entrauce of 8mith's Sound, 
in 1854, he sent an expedition over the ice, to the north, which, after 
traveling some 200 miles, reached the open sea in latitude 81' 30' N. 
Dr. Hayes followed in the same locality, in 1861, foupd the same open 
sea, and ascending a few miles further north than Morton had done, 
saw land extending norlh for a degree or so beyond. Parry's latitude 
stands the highest a8 an authentic record. 
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THRICE CENTURIES OF FAILURE. 

For three hundred years, explorers of every description, whqther 
national or individual, ham been, and are still, in my opinion, trying 
every avenue but the right ones, to reach the Pole and circumnavigate 
the northern extremities of the continents. The failures and disasters 
of these expeditions are familiar to you all, as they are to every one 
who has read theirnarratives. Bot, like most others, I had never given 
the subject any special attention or study, until i t  so happened that the 
materials were placed in my hands which led to the delineation of the 
ICuro-Simo, and 

THE DISCOVRRY 

that it  formed a part of a great system of currents in  the Pacific, 
identical in all its essential features with thal of the equatorial currelit, 
Gulf Stream, and counter-current in the Atlantic. 

To itiform you how this occurred, 1 may state that after the close of 
the Mexican war, in 1848, the sloop of war Preble, to which I was 
attached, was sent, on special service from California to China. She 
followed the equatorial current, after .leaving the Sandwich Islands, 
which carried us from thirty to eighty mile8 beyond our reckoning, 
every day, by its westward flow. In the winter of 1848-9, the Preble 
was serit to Naga-saki, iu Japan, to resow u number of American ship- 
wrecked 8eatnei1, imDrisoiietl thero by thu Japnnese. The moiisoon mas 
blowing at its height, dircctly agaiiist LW, froin the iiortlleast. After a 
severe struggle, of some eight or ten daya, we doubled tlie south end 
of Formosa, having crossed the strong curreut from tlie iiort,h, which 
runs dowii between that island and the coast of China, and at, OIICO fell 
into the current, which, it was well kiiown, flowed iiorrh along the east 
side of Formosa. It was also equally well known, that only a short 
distance to the south of'the south end of this island, the great equatorial 
current poured its volume, directly to the West, into the Cliirra Sea. 
Each of these cur~ents W ~ R  runniag at the rate of five or six miles an 
hour; but their limits or extent-except of the latter-was not at all 
known, and just as we were in the critical juucture of tllese cui*rents, 
we were overtaken by a severe storm, which, with its bliuding rain 
and spoon-drift, obscured everything beyond the distance of a few 
hiiiidred feet, and continued for three days without intermission. That 
region of the sea was imperfectly charted, and sprinkled with dangerous 
i6l&IldS and coral reefs, upon which many stauiich ships were almost 
aiinually wrecked. As navigator of the vessel, the responsibilities and 
anxieties of the occasion bore heavily upon my mind. A t  tJp close of 
the gale, in which-had there beeu no current-we shouki have drifted, 
OF been driven, about a liiindrcd miles to the southwest; and if still in 
the strong southerly current down the Formosa channel, near five 
hundred miles iu the same direction ; you may imagine 

. 
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OUR SURPRISE, 

on the breakingof the gale, to find that the ship had been cawied 
nearly a hundred miles to the north, directly against the wind. 

Running over to the Loo Choo Islands, we passed out of this north- 
erly current, and in going thence to Japan again crossed it, but found 
i t  inclining to the east at  that point. Accomplishing the object of our 
miesion, we returned from Naga-saki by the way of' Shanghai, and 
other ports on the east coast of China, finding the southerly current 
down the Formosa channel still riinning with the same velocity. 

CONFIRDIATION. 

The Preble, returning to California a short time after this, pursued 
the same route, and fonnd the same currents about the south end of 
Formosa. We casried the oue flowing northwardly, until reaching 
latitude 35O, longitude 145' E., when we had to leave it, on account of 
a severe epidemic that had broken out among the crew, and which was 
aggravated by the fogs and mists that overhung the cnrrent. 

The experience of this cruise, and its confirmation of the permanent 
existence of these two great currents, running in opposite directions, 
side by side, while the equatorial current was flowing with nearly 
equal velocity at  almost right angles to them, made a strong impres- 
sion upon my mind, and set i t  to work to find out 

THEIR ORIGIN AND WHITHER THEY LED. 

Sailing again for China and Japan in 1852, in the expedition under 
Commodore Perry, I fortunately had assigned to me such subjects for 
scientific and professional investigation, as eiiabled me to have such 
iusti notions issued to the various vessels of the squadron as wo~1ld 
insure their keeping very accurate and full meteorological records. . 

After our return to the United States, these records were placed in 
my hands for the purpose of tracing, as far as possible, the location, 
direction, aud force ,of the currents in that part. of' the Pacific and 
adjacent seas lying within the cruising grounds of the sixteen vessels 
that comprised the expedition. 

The result of this work was the discovery of the system of currents 
in  the Pacific, to which I have referred. 

TUE DEVELOPMENT 

of these facts, as the data were placed in available form upon the 
chart, created no small degree of surprise and gratification, and natu- 
rally led to reflection and inquiry as to where the counter-currents of 

. the Gulf Stream and Kuro-Siwo had their origin, and how far their 
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compensating influence kept up the equilibrium of the waters of the 
oceans. The prominent features of the smbject, as it presented itself to 
the miud, mere very marked, and, as before observed, were identical in 
almost all their parts, in both the Atlantic and Pacific Oceans. 

Here were the two great currents of the world, one in each of these 
oceans, running to the westward along the equator, and known as the 
equatorial currents. 

That in the Atlantic, after mostly passing into the Gulf of Mexjco 
and finding no other outlet, has all that portion of its volume forced 
out to the eastward along the north side of Cuba, until passing the 
southern extremity of Florida, when it is deflected sharp to the north- 
ward, along, and not far distant from, the coast of the'Uuited States, 
and foriniug the Gulf Stream; whilst that in the Pacific, in great part 
passihg through the Polynesian Islands and China Sea, has a large 
shaving, as it were, torn off its portheru side by the south end of For- 
mosa, which, with its current concentrated, is tlirown? like tho Gulf 
Stream, with increased velocity, short to the northward, and forming 
the Kuro-Siwo. These two currents, obeying certain physical laws, 
bend gradually to the eastward as they proceed north, but, meoting 
with local obstructions in the continents and islauds that lie in their 
paths, are in great part turiied to the southward-the one along the 
west coast of Europe and the other along the west coast of America, 
ameliorating the climates of both these faces of the two continents by 
their genial warmth, and finally falling again into the currenta of tho 
equator. Poi*tions o f  both of  these streams, however, pursue their 
coiirses to tho iiorlhward and enstward into the Arctic Ocean; that 
from the Gulf Stream going between Spitzbergeii and Nova Zeinbln, 
and that froin the Kiiro-Siwo by Bebring's Straits. The accuniulatioii 
of water about the Pole from these two off-shoots Inlist, of course, have 
an outlet somewhere, and it is here that we find 

THE ORIGIN OF THE COUNTER CURRENTS 

in question, in the hyperborean currents that drain off this excess of 
water from about tho Pole. The first. finding its way thyough the pas- 
sages and channels leading from the Arctic Ocean into Baffln Bay and 
Davis Straits, runs thence down the coast of Labrador and wedges 
itself in between the Qulf Stream and the coast of the United States, 
making the couiiter current to the Gulf Stream; the second, finding but 
a narrow passage at  Behring's Straits, is, by its greater specific gravity, 
forced under the warm water flowing to the north through t,liese straits, 
and reappears at the surface again 011 the coast of Kamtschatka, aud 
pa8ses thence down the Japan Sea and FoFmosa channel, into the Chitla 
Sea, forming the counter current to the Kuro-Siwo. There is also 
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A THIRD CURRENT 

which flows to the south, along the east coast of Greenland, and which 
bears in its embraces the largest of the icebergs that are seen in the 
North Atlantic, and which underruns the Gulf Stream as the latter 
crosses the Atlantic. 

KANE’S OPZN POLAR SEA. 

Just  as the work was completed upon these currents in the North 
Pacific, in 1855, the news was received in the United States that Dr. 
Hane had discovered an open sea near the Pole, and people began to 
ask how that could be possib,le, when i t  was well known that a belt 
or region of ice several hundred miles in width must lie to the south of 
that sea, and which was never dissolved. 

The charts were upon my table, at  which I was daily at work, show- 
ing the Gulf Stream and the Kuro-Siwo as they are now exhibited 
before you (except the coloring), with their warm branches or forks 
extending by Spitzbergen and Behring’s Straits, and perfectly deter- 
mined in both their width and direction as far as this ice belt is sup- 
posed to exist. Now applying the axiom in the physical science of the 
sea, as laid dowii by Manry, “that whenever a current or stream of 
water is found flowing from any point in the ocean, other streams or 
currents of equal volume must flow to that point,” and knowing that 
immense currents flowed constantly down frob the Arctic Ocean by 
every avenue opening into the Atlantic aiid the Pacific, except along tho 
pathways of these northern forks of the Gulf Stream and Kuro-Siwo, 
it was almost impossible that the idea should not occur to my mind, 
that these were the streams that not only carried this excess of‘ water 
to the Pole, but also that the warmth they carried with them was 

of this open Rea, and that their paths through the ice-bolt off@$ the 
only highways for ships to that sea; and I so stated it in xdy official 
report on the Euro-Siwo to Cotn. J’erry. 

THE DIRECT AND SOLE CAUSE 

DR. KANE 

called at  my ofice in New Yorlr on his return from this expeditioii in 
1855, and I suggested to him that the open sea he had discovered most 
likely owed its existence to the Gulf Strcam and the Euro-Siwo. He 
seemed impressed by the facts presented to him, and in his narrative, 
vol. 1, p. 309, admits, not only the possibility of such being the case, 
but speaks of it as being altogether likely. 

Still impressed with these facts in 1868, wheii so many expeditions 
for the Pole were spoken of, both in this country aiid iu  Europe, I 
addressed a communicatiou to the Hon. Chas. P. Daly, as President of 
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of New Yo&, setting forth these facts arid hypotheses in detail, and 
concluded by eaying, that (‘if my theory proves unworthy the con- 
sideration of your learned associatiou, why there the matter will pro- 
bably end; but if it is coi-iwt, then I hope my humble suggestion may, 
in God’s providence, be the meam of arresting the recwrence o f  the 
sad calamities that have so often attended former espeditions, and 
perhaps facilitate the solution of the great geographical problem which 
has YO long occupied the attention of men of science!” I also stated, 
&hat I had just learned from a newspaper telegi-am that a private yacht 
had sailed during the past summoi’ for the Pole by way of Spitzbergen 
-that she was on the right track, aud if she was a stearnel‘, and fol- 
lowed the mater thermometer, she would most likely accomplish hor 
object, and licr return might soon bo looked €or. I received 

AN ANSWER FIt031 JUlIGlC DALY 

B S  follows: 
AXIC~LIUAX G1COciItal~IIlCal~ AND STATISTICAL SOCIXTY, 

NEW Y O U k ,  OCt. 8, 1868. 3 
DEAR SIR: 

I beg loavo to acknowledge the recoipt of your communication. I 
have read it with a great deal of interest, and will place it before the 
Bociety at the earliest possible opportunity. 

The yacht to which you refer, that attempted t,he passage by the Spitz- 
beilgen 1-oute, has retiiriied to @+kborgen, but we aro not advised of 
the cause. / 

. I mill see that you aiw duly advised of the opiniou expressed upon 
your paper. 

. 

Very truly yours, 
CHAS. I?. DALP. 

SILAS BENT, Esq. 
ILEPLY. 

I tlien wrote agaiii to Judge Daly, thanking him for his ooiirtesy, 
giving some additional suggestions, and said that I oxpected to hear 
that the failure of the yacht to penetrate the ice was owing to her hav- 
ing tried to go due north fkom Spibbergen, instead of to the northwad 
and eastward, along the path of the Gulf Stream, and, (‘ that there is an 
open sea, with a temperature permaneiitly above the freezing point, 
surrounding the North Pole, (and the South Pole too, for that matter,) * 

*Sir Jaincs Itom, R. N., witli the Erebus and Terror, in 1841, penetrated the 
South Open Polar Sea by unconsciously followhg the Austl*alian Sbenm, indimtell 
on my map, and renched latltude 78% s., near the meridian of 180” from Qrocn- 
wich, the highest southern point ever attained; whilst the American esqm.lition 
under Commodore Ohtulas Wilkes, U. S. N . ,  by having kept farther to the west- 

2 



I had no doubt j and that, if this is the case, to reach the Pole it must be 
done in ships, and the only avenues by which they can enter this poIai7 
sea is by following thb Gulf Stream or Kuro-Siwo in their northeast- 
wardly courses to that sea-these affoiyding the only accessible channel& 
01’ gateways through the ice surrounding that sea; and to find and fol- 
low these, the water thermometer is the only guide.” 

Instead, however, of laying my letters before that Society ‘‘ at the  
the earliest possible opportunity,” Judge Daly referred them to 

DR. I. I. HAYES, 

who, adhering to the old idea of reaching the Pole by the way 0% 
B a n ’ s  Bay, and who waB, at that time, endeavoring to get contribu- 
tions for the fitting out of an expedition, to be placed under his com- 
mand, very naturally did not wish public attention to be disturbed by 
any theory at variance with his own, and c 4  was not,” as Judge Dalp 
says, ‘ I  much impressed ” with my views; and in an address delivered 
before the Geographical Society in November, 1868, in advocacy of his 
owl1 project, when speaking of the SpikAbergen and Bebriug’s Straits 
routes as the least practicable of all others, Dr. Hayes mentioned my- 
self, among a few others, as being in favor of that by Behllng’s Straits, 

A New Yo& paper, containing a report of Dr. Hayes’ address, being 
sent me by the Secretary of the Geographical Society, I saw that that 
wa8 all the notice they intended to bestow npon my commanicatioas. 

This not being the purpose for which I had prepaivd them, I con-. 
cluded to take other means of giving publicity to my views, so that 
others, besides Dr. Hayes, might have an opportunity of passiug judg- 
men t upon them. 

I, therefore, prepared my address upon the Thermometric Gateways, 
but, before delivering it before the Historical Society of this place, 
in December, 1868, wrote to Judge Daly, calliiig his abtention to his 
letter to me, and asking to be informed what action had been taken by 
hi6 Society upon my letters. He gave me no answer; but in MRI’c~, 
18G9, six months after receiving my first letter, and after the press 
throughout the country had taken up the theory with milch earnest- 
iiese, Judge Daly had my letters read before the Society, a i d  expressed 
regret that I was not there myself to read them. 

INATTESTION. 

ATTEPTION 

In January, 1870, Judge Daly devoted the greater part of hi5 long. 
annual address, as President of the Society, to what he evidently in- 

ward, and out of the influence of t h t  stream, encountered the ice barrier in 
latitude 6B0 S., longitude 1000 E., which he followed to the westward ns fur a8 the 
meridian of 960 E. without being able anywhere to get muoh beyond latitude 66” 
S. The Aglidlns Stream. from its greater volume, would probably :Ifford the best 
nvcnuc to  the South Pole. 
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tended to be a crushing criticism of my address, and of the very able 
and complimentany reviews of i t  which Pro?’. T. B. Maury had written 
for Putnam’s Magazine. 

THE IIOSTJLE STRICTURES. 

It is impossible to give yon these strictures of Judge Daly &a eztmso, 
as time will not admit of it. But whilst I acknowledge, that all the 
animus of. his arguments is decidedly adverse, yet, I must say, that: 
almost every fact he offers tends directly to the support of the thermo- 
metric theory; and whatever may have been the experience, which the 
Judge complacently claims for. himself, in “ sifting testimfmy,” it 
requires, I think, no great familiarity with the ‘‘ laws of evidence ” to 
see that he has no very forcible way of putting his own testimony; for 
no sooner does he make a statement against the theory, than he refutcs 
his own argument by facts in i t R  favor; and in this he does not even 
spare his friends, whom he calls to his support; for after reading a let- 
ter from Mr. Cleo. W. Blunt, written at  his solicitation, in which Mr. 
Blunt says, “ I  send you my ‘North Atlantic Memoir,’ which contains 
all the accumte infor~nation-I am sorry to say, not a great deal-about 
that much misrepresented current of the ocean, the Gulf Stream, which 
body has to bear with the inventions of Maury, the stupidity of weather 
predictors, and the assumptions of nieteorologists-eno~igh, either of 
them, to crush out the vitality of anything which had not so perfect an OF- 
ganization as the QulfStream has.” * * ‘‘ Beyond tho Western Islands, 
I believe that the Gulf Stream has no existelice, and that the alleged 
effects of it on the climate of the British Islands are due to the asser- 
tions,of the class I have spoken of in the first paragraph of my letter.” 
* * “The Golf Stream, as a current, I believe, entirely ceases and 
loses a11 its equatorial heat to the eastward of the longitude of 40° 
west.” Then Judge Daly goes almost directly on to say, ‘‘that the 
German expeditioii of 1869, as I liava already stated, found piles of 
drift-wood twenty feet high upon the southeast shore of Spitzbei‘gen. 
Captain Torrell, in 18G1, picked up a well-known bean on Shoal Point, 
that had foulid its way from the Gnlf of Mexico, and the Swedish 
explorers of 1868 say: ‘ During our crnisings amid the ice, we col- 
lected a number of pieces of drift-wood and glass balls, o f  tho kind 
used as floats in the Loffodeii fisheries, shoming that these arctic seas 
are not without these surface iiidications which serve as a guide‘to the 
mariner of tlie course of currents.’ ” 

Did the time permit, or their importance warrant it, I could give you 
a dozen or more just’such contradictious from this remarkable prodnc- 
tion; but I will content myself by corninending the address for youi- 
perusal, to show how weak an argignment an able man can make when 
hveafiing a subject of which lie is ignorant. 
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3IlSQUOTATIOS. 

There is one paragraph, howevey, among others, in which Judge 
Daly miQqnotes me, that I must, in justice to my training as a seaman, 
not ornit. He says, id Captain Bent’s theory is this: that the Gulf 
Stream of the Atlantic aiid the warm Japanese current of the Pacific, 
are each pkolonged to the vicinity of the Pole, where, he thinks, these 
currents unite, and, discharging their heat, produce an open Polar Sea. 
He is of the opinion that these currents are the prime and only cause of 
the existence of this sea, and that they constitute the only practicable 
avenues by wliicli ships can reach it or the Pole; or, to use his own 
language, ‘ the way to the Pole is by fvllowiug the courae of these cur- 
rents, which are water thermometers, aiid may be termed the Ihernzo- 
metric gateways to the Pole ‘ 

NOW, Judge Daly may not know the Gulf Stream or Kuro-Siwo from 
a water thermometer; but 1 bog he will believe me, that I have been 
too often buKeted by the wl~ves of the former, and have served too long 
an apprenticeshi6 in the nse of the latter, ever to be misled into tlic 
statement, that these mighty ocean currents are such portable instrn- 
ments as water thermometers. Nor do I call them idThermometric 
Gateways to the Pole ” either, though I do so designate the avenue8 
whip11 these streams make through thc ice-belt surrounding the Pole. 
In the light, however, of the results of the explorations and discov- 

eries made since Judge Daly and the Geographical Society entered upon 
the dangerous courac of denouncing a theory before i t  had been tested, 
if these gentlemen can find any sustaining comfort, I sincerely wish 
them joy in its possession. 

DIGRESSIOS--OUK.\S ASD CLILVIATK. 

I miil here interrupt the thread of the discourse for a few moments, 
to lay before you another hypothesis or theory, taken from my formar 
address, and which is incideiital to, or Iias gromn out of, my reflections 
upoii tlie other, and though possessing none of tlie romantic interest 
which attaches to polar discussions, yet which, for the interests of 
navigation, the safety of commerce, and the advancement of meteoro- 
logical scicrice, is, 1 consider, of’ vastly greater importance than the 
other, cven though the galeways to the Pole might be foiind open for 
six months out of the twelve. 

IICiOTlSM. 

As this hypothesis is the result of personal experience ahd observa- 
ition, you will, I hope, pardon the egotism of a brief recital of the scope 
of that experience, both as to its exteiit and the durat,ion of the time 
that 1 have passed in vaeious regions of the world. 
Of the twenty-five years that I was in  the navy, two years and a half 

were spent in tlic Gulf of Mesico atid the West Indies-eight or ten 



21 

months on the east coast of South A m e r i c a 4  have been once round 
the Cape of Good Hope, stopping at Madeira, St. Helena, Capc Town, 
and Mauritius-doubled Capc Horn four times-was four years in  
the Pacific and at  the various ports stretching fr?m Patagonia to Ore- 
gon-twice across the Pacific Ocean ; once by the equatorial current 
and agaiii4by the path of the Kuro-Siwo-nearly three years in China, 
Japan, and the East Indies-passed up the Red Sea into Egypt-spent 
fifteen months cruising in thc Meditcrraneari, vigiting all impovtant 
points from Gibraltar to the Black Sea-cighteen months .traveliiig on 
the continent and in the British Islands-have crossed the Atlantic five 
times, and was engaged four years on tho survey of our Atlantic coast. 

During this time, wlieii afloat, it was a part ol' my duty either to take 
observations myself, or to receive reports of them from others, upon the 
temperature of the air and water, force and direction of the winds, and 
general character of the weatlicr, wliicli are habitually recorded, at  
least, every two hours, slid whicli, h i  that way, compel these matters to 
become an cver-present subjcct to the minds of naval officers, as well as 
ail important part of their profeesioiial education. 

CLI 11 .I TIC CII -\It A CTICIt . 
A contemplatioii of this chart, ,with all those great burrelits of the 

ocean, made apparent to the eye at oiie glance, and recalling to mind the 
climates, as I have experienced them, in almost every portion of' tho earth 
bordering ou the ocems, between the latitudes of sixty degree! north 
and sixty degrees south, I caullot divcst myaclf of thr coiivictiou that 
all countries so situated derive their climatic character (whenever. that 
differs from what id  due to (he latitude) entirely from the ocean cur- 
rents that wash their coasts, a i d  not at all from those which, though 
flowing near them, do not touch their shoves. To show you tho grounds 
upon which I base thi! conclusion. I will occupy your attentioil for a 
few moments whilst I endeavor to lap them before you. Wc will start 
with what is known as 

THlC IIU\IIIOI.I)T CUBllKNT, 

which, comiug from the Antarsti? Ocean, and splittiiig ou Capc liorn, 
flows with its greatest volume to the northward, along the whole west 
coast of South America. The climate there is cool, and, as you 
approach the equator, the temperature is so much below what is due to 
the latitude, that at Liina, ia twelve degrees south latitude, woolen 
clothing is necessary for comfort durisg save)-a1 months of the year, 
and the heat is nevci' oppreseiver The common belicf is, that this is 
owing to the close proximity o f  tho Andos; but, as like ctwes prodnce 
like effects, if  this were tho case, the Sieri'a Nevada, which lies quite a8 
near to the coasts of California and Mexico a6 the Andes do to those of 
Chili atid Peru, would give similar cool climates to thoso countrios; but 
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this they do not possess, but, 011 the contrary, they have warm climates, 
derived, as before stated, from the influence of the Huro-Siwo. The 
Kuro-Siwo, from having been i n  contact with the land in high latitudes, 
which robbed it freely of its warmth, reaches the equatorial belt with tt 
comparatively low temperature, but. still not eo low as that of the Rum- 
boldt current from the south ; consequently, we find the'sandwich 
Islands, in twenty-two degrees north latitude, with very nearly the 
same climate as the Marquesas group, lying only ten degrees south of 
the equator, both being within the immediate region of confluence of - 
these two streams, where they form the great equatorial current'of the 

- Pacific, and these islands ntgnd unrivaled, in their delightful climate, by 
any other spots on the earth's surface. 

~ B l U L A ~ I V i C  IIEXJ?. 

We will now start west with the equatorial current, the waters of which 
are but just brought under the direct rays of the sun, from which they 
cont.inue to accumulate heat so long as they remain within the tropics. 

We come first to the Ladrone Islands, which have a much warmer 
climate than the two groups jiist spoken of; then to the Philippine 
Islands, where the lient is quite oppressivc even in winter, but which 
increases in fervor as we reach Malacca, is all aglow in India, and 
becomes stifling in its intensity as these waters-after traveling fifteen 
thousand miles and been fully three hundiwl days under a vertical sun 
-are thrown agaiust the eastern shores of Africa. Here this currmC 
is deflected to the southward to the Cape of Good Hope, from whence 
it starts with its burden of heat to keep a n  " opeii sea" about the South 
Pole. I t  does not double round this cape and flow to the northward on 
the west coast of Africa, as usually representd on maps, although there 
is a current there running in that direction ; for Sir James Ross, in 
1842, discovered that these were two distinct cnrrents-that to the easL 
of the cape, flowing south, being a hot current from the tropics, as just 
described, whilst that to tho west of the cape, flowing north, is a cohl 
Antarctic current. Arid this has been confirmed by more recent obser- 
vations, taken at  the instigation of Commodore Maury, and also, more 
fully, to my mind, by the marked diffgrciice of climate found on this 
west coast, when compared with that we have just lefl on the east side 
of Africa. This polar current continues north until reaching the Torrid 
Zone, and meeting the iqeflux of the Gulf Stream, when, the two uniting, 
form the equatorial current of the Atlantic, DuChaillu, in his work 
QU Afvica, gives the mean temperature i n  latitude lo 301 south, from 
October to June, and embracing the warmest part of the year, as 77", 
tlie highest range being 88O,  aiid the lowest F69. These obsci7r&iops 
extended frornitho coast two huiidred mile8 iuland. This chmining 
climate, directly under the equator, is, 1 am satisfied, owiug to chis 
cold current from the south. Now, continuing ,west again from thEs 



point some two thousand miles, brings us to Brazil, with its fervid 
climate; but as the maters of the equa6oria.l cutrent, when reacbiqg 
fiere, haye been comparatively buf; a short time directly under the sun, 
fie thermometer shows no such intense heat as that on the east coast of 
Africa. This current, now dividing on Cape St. Roque, the larger poi*- 
tion floivs into the Caribbean Sea and Gulf of Mexico to form the Gulf 
6tream, whilst the other is deflected south along the east coast of South 
America, and so elevating its climate, that, at  the Falkland Islands, 
62' south, oatkle eubsist by graeing throughout the fear. 

CURXEXU'T .IT CAPE HORN. 

We now come to Cape Horn. And here, again, some of the standard 
atlases have fallen into another error in supposing this current to double 
i-ound the cape and form the Humboldt current, first iwferrdd to in  this 
djgresdoa, for the water thermqmeter tells a different story; and, as an 
additional proof that the current Bowing north into Atlantic comes from 
the Antarctic Ocean, I have, myself, seen an iceberg brought by this c u 1 ~  
rent to GOosoath latitude, which, in size, mas far beyond any I have ever 
seen described in the northern seas; and, on one occasion, in passing from 
f i e  Atlantic to the Pacifio, in one of the finest frigates in the navy, we 
were twenty-one days beatiug and struggling against this current and 
&he mind before we doubled the cape; and on another, i t  was a fork 
night before me thought it safe to stretch away into the Pacific, and both 
kimes ran a6 far as 60' south latitude. In the abseuce, thei.efoi*e, of 
more positivc data thau I have here given, I think i t  is not unreasomble 
,to believe that the same phenomenon of currents will be found to exist 
bere that has been described at the Cape of' Good Hope ; and that whilst 
the Hlunboldt current comes from the Antarcti; Ocean, and flows north 
along the west coast of South America, the warm branch of the equa- 
toria1 current of' the Atlantic, which we have followed down the east 
,coast from Brazil, probably continues its course to the southward and 
.castnard into the South Polar Sea. . But, whether the Bumboldt cur- 
rent is a recurvation of the Australian stream, or comes fiom the inter- 
Polar Ocean, we have no data i o  determine. 

The same general system of currents, I am satisfied, will be found to 
exist i n  the southern hemisphere that has been described in the north- 
0ru ; modificd; of course, to conform to the widely different geographi- 

"Gal character of the southern extremity of the earth from that of the 
northern. Ia crossing over from the south side of Australia to New 
Zealand, Sir James Ross found tho Australian stream 20 be three huu- 
dred miles in width at that point, with a high temperature, 8nd setting 
etrongly to the southward and eastward, Yessels bound from Australia 
$0 Cape Eorn, or from the Cape of Good Hope to Australia, keep well 
to the southward, about the parallel of 80°, in order to avail themselves 
of the eastwardly curreills knowD to be there, and which, 1 haw no 
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doubt, are the recnivations of the Australian and Good Hope streams ; 
they, like the Gulf Stream and ICuro-Siwo, throwing only portions of 
their volume into the Polar Sea, whilst the rest recurves and falb 
again into the equatorial currents on the opposite sides of the oceans 
from whence they spring. 

THE CLIWATE OB ITA4LY. 

Of the oceanic toasts of the northern hemisphere I have before 
spoken, but not of those of the Mediterranean, and to which I will now 
call your attention. Naples, in southern Italy, is in the eame latitude 
as New York, and Genoa and Marseilles about the same parallel as 
Toronto-yet, at  Genoa I have plncked ripe oranges from the tree early 
in February, and Naples has even a much more vernal climate. This is 
attributed to the warm winds from Africa; but, as you will observe, 
these winds have to cross the Mediterrauean a t  its widest part, a die- 
tance of near four hundred miles. Now, if these winds have such 
influence a8 this, why fihould not those from the perpetual snows of the 
Alps give a severe climate to the plains of France and Italy, which lie 
directly at their feet, and not fifty miles from this snow? Yet these 
plains, in ttie latitude of Maine, are verdant with a perennial summer. 
The winds, thei%foi*e, are not the agency that produces thie, but rather 
the warm waters of the Gulf Stream, which, a6 a surface current, flows 
constantly into the Mediterraueaii through the Straits of' Gibraltar, and 
with such velocity, too, that when the wind is from the westward, sail- 
ing vessels are unable, somctimes for weoks together, to pass out into 
tho Atlantic. But, even admit t,hat the wind6 fi*om~Africa are the 
cause, then whence does northern Africa, with its latithde of 34O north, 
obtain such 8n excess of heat, as to be able to throw off enough 
acrom the whole widtli of the Mediterranean to change so materially 
the climate of such an jinmeiise region as this? I t  cannot be derived 
directly from the sun, for DuChaillu, as before shown, found a lower 
average of temperature within one degree of the equator than is enjoyed 
in Italy. But, it inay be said, northerii Africa being a desert, will 
account for its being so much hotter than the region visited by Dn 
Chaillu. This, no doubt, has its effect, bnt not to the extent necessary 
to produce such results; for I have been in this desert, and also in the 

, jungles of Ceylon and India, where the rank growth of vegetation was 
so dense that the sun's rays never reached the soil, yet the latter were 
hotter than the former, because, as before shown, the waters of the 
Indian Ocean are hotter than those of the Mediterranean. The latter, 
however, are sufflciently warm, when bathing the shores of Gpain, 
Fhnce, an& Italy, to diffuse heat enough to give them the delicioue 
tropical climates they enjoy. 

Pursuing these reflections, this matter presents a phase of 
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XNTERNATIONAL IMPOltTANCE, 

which, were i t  not for the inhumanity of exercising snch a power, 
might place the whole of Europe at the mercy of lhis country. For, 
admitting that Europe derives its mild climate from the Gulf Stream- 
which few now dispute-then, to divert this stream from its present 
direction, would be to bring the whole of Europe at  once, so to speak, 
to its normal climatic condition-that ie, France and Austria would 
have the climate of Canada, and England, Germany and  northern^ 
Europe would become a frozen wilderuess, such a8 British America an& 
Labrador. To accomplish this, the possession of the Isthmus of Panama. 
and the expenditure of half the cost of the recent war between France. 
and Germany in the excavation of a suEcient width and depth of the. 
rock, only, that intervenefi betweeu the Carribbean Sea and the Pacific,. 
and the opeuiiig of a small sluice through the soil to afford a beginning 
for the passage of the water from ocean to ocean, and but, a short time 
would probably elapse before the channel would be large enough to 
give a new outlot to the equatorial waters of the A'tlantic and cut off 
that excess which now goes to make the Gulf Sti'eam. 

VERlFIChTION. 

Let us now see how far this hypothesisis sustained by the known 
climate of prominent places, to only a fern of' which I will call ~ T O U I '  

attention. 
I-Iammerfest, in Norway, i s  in latitude 71O N.; but its shores being 

bathed by the tepid waters of the Gulf' Stream, its climate is raised 60. 

much above that due to tho latitude, that the harbor was never knowm 
to have been closed by ice, and its fisheries are continued throughout 
tho winter. Following this parallel of 71" to the westward, across the 
Gulf Stream, and we get into the cold currents from the north, and, on 
reaching the islands to the west of Ba5n's Bay, we And oiu.selves ill 
the midst of those regions of frightful cold in which Franlrliii pei*ished, 
and Crozier was for RO many years imprisoned, and who ultimately 
died, beyond the reach of succor. 

Liverpool, in latitnde 53' N., has, by the ameliorating inflnenco of the 
Gulf Stream, a winter temperature as high as that of Norfolk, in lati- 
tude 37' N. ; whilst the parallel of Liverpool crosses America through 
the frozen wilderness of Labrador and British America, until aftel. pass- 
ing the meridian of 100OW. the climate begin8 to partakeofthe warmth 
of the Kuro-Siwo, from the Pacific; on the cbastof which we agaiii find 
8 climate so mild, that at  Sitka, in latitude 5 7 O  W., ice can never be stored 
for the summer. Crossing the Pacific, however, on the parallel of Liv- 
erpool, we reach the cold current from Behring's Straits ; and in Kam- 
schatka and Siberia we agnin find a climate only so much less sevei'e 
than that of Labrador as the volume of this latter current is less thall 
that from Davis' Straits. 

3 
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The delightful climate under the equator 011 the west coast of Africa, 
as found by DnChaillu, is derived from the tempering influence of the 
great current which sweeps from the Antartic Ocean into the Atlantic 
Ocean laden with icebergs of such vast proportion as to dwarf into pig- 
mies the largest that have ever floated i n  the northern hemisphere. One 
Qf these, which in  1854 reached the latitude of 40” S., was 60 mile8 l011g 
by 40 broad, and reaching an uniform elevation of from two to three 
humhed feet, showed that it had a doptli of near two thousand feet be- 
low the siirface of the ocean. 

This cool equatorial climate of western Africa affords as striking a 
-contrast with the fervid heat of the mouth of the Amazbn, in South 
America, as has just been shown betweell the oppoeite shores of the 
north Atlantic-for the equatorial currelit, embracillg the coasts of 
Brazil, stimulates the soil by ite warmth and humidity to such a degree 
a8 to render the: growth of vegetation so rank and rapid that, as Buckle 
says, “no energy of man is sufficient to subdue it.” 

Following the equator westwardly to the Pacific coast and we find 
tho Galapagos Islands, a few hundred miles beyond, enveloped by the 
“ Hnmboldt current,” with a tempera1 lire SO low that coralines, which 
inhabit waters of 6 6 O  F., cannot exist there. 

Islands in the midst of great ocean currents have climates that cor- 
respond with the temperature of the water that surrounds them-the’ 
equatorial current at the Philippine Islands having a temperature of 
about 88’, gives to this group the climate that is so torrid even i n  
mid-winter. And, if the open Polar Sea is as exteneive as I suppose i t  
to be, the climate directly at thc Pole can never bo of‘ a temperature 
much below the freezing point. For, although all winds at the Pole 
must blow from the south, and-unleks very local-must come directly 
from the ice-belt which gu~rounds that sea, (except where it is inter- 
rnpted by the avenues made th;ough the ice by the Gulf Stream and 
Hnro-Siwo,) yet, as the wateis of that sea must always be above the 
freezing point, otherwise they would freeze, and the winds have to, 
necessarily, pass over five huiidred miles of this warm water before 
reaching the Pole, they, no doubt, rob the water of eiiough of its 
warmth to raise thein to very near, if not quite, the temperature of the 
surrounding sea. I think it may therefore be safely predicted that the 
climate at the Pole is far more equable, and much less sevei*e, than our 
own wintei s are here at St. Louis. 

I 

Dlt. C.iRPEiW”I’R’S VIB\\‘S. 

A short time since, there \vas a lecture delivered in London by Dr. 
Wm. Carpenter, F.R.S.,F.L.S., upon “Oce~~ii Currents,” in which, while 
the Doctor endorees the general conte::ts of my addl ess-a copy ofwhicli 
he had received fYom America-lie devotes his lecture to the refutation 
of that part of it in which I state, that if the Isthmus of l’snama was 



removed so as to admit of the equatorial current of the Atlantic passing 
freely into the Pacific, the Gulf Stream mould be abolished, and the 
climate of England and Europe would be reduced to its normal con- 
dition, similar to that on the same parallels of latitude in eastern 
Ameiica; and denies that the mild climate of the Bi-itish Islands and 
the northwest of Europe is due to the thermal effects of the Gulf 
Stream : he amusingly alluded to the very humane considerations by 
which America might consider herself deterred from meting out this 
dire fate to so large a part of the civilized world. 

Dr. Carpentcr’s position is, that, in the first place, the obstructions 
offered by the Isthmus of Panama and Central America to the passage of 
the equatorial current from the Atlantic to the Pacific in no way contri- 
bute towards the production of the Gulf Stream; and, in the secondpluce, 
that the heat froul the Gulf Stream hafi no influence whatever in elevat- 
ing the climate of Europe and the British Islands. Dr. Carpenter has 
recently made many developments, RS results from his deep-sea dredg- 
ings and his chcmical and thermal analyses of the waters in the 
Mediterranean and adjacent Atlantic, that have proven most valuable 
contributions to various departments of science. One of these i s  the 
satisfactory determination of the supposed cause.of the vertical cur- 
rents-for an inflowing of the surface water through the Straits of 
Gibraltar and an outjlowing under current of equal strength and 
velocity-which is always found there. Dr. Carpenter attributes this 
to the greater evaporation that taltes place in the Mediterranean Sea 
over that in the Atlantic, outside the Straits of Gibraltar, and illus- 
trates it by a very pretty experiment, for which I have not the appli- 
ancqs to repeat, but will endetrvor to elnplain to you orally. 

Let us suppose that the waters in the Mediterranean and adjacent 
Atlantic were of a uniform depth of one thousand feet and were at  rest. 
Evaporation now begins and a layer of ten feet is taken off the surface 
of t8he Mediterranean, This destroys the equilibrium of volume or 
quantity, and a surface current begins at once to flow from the Atlantic 
into the Mediterranean to restore that equilibrium. When this is done 
and the depth of the water in the Mediterranean again becomes one 
thousand feet, the equilibrium of weight is destroyed by the additional 
salt that is carried i n  by the iiew layer of ton feet of wa4er and placed 
on top of that contained in the original thousand feet-all of which 
was left behind when the evaporation of the water took place-this 
greater weight pressing laterally against the lighter maters of the 
Atlantic, flows out, as an under current, to restore this disturbed equi- 
librium of weight. 

Dr. Carpenter’s opinion is, that the same phenomenon is produced in 
the circulation of the oceans by the disturbance of equilibrium from 
the expansion by heat of the maters in the tropics, and the contraction 
by cold of those in the polar and nortlierii regions, and the ciirrent,s 
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thus produced would continue to flow to and from the equator and the 
poles whether the equatorial or tropical belt was free from obstructions 
or not; and furthermore, that the warm waters which contribute heat 
for the amelioration of the climates of Europe and the British Islands 
come-in canformity with this law of c i rda t ion  just explained- 
directly north from the tropics, along the west coast of Africa an& 

Now, I entirely agree with Dr. Carpenter, that these influences form 
the basis of the oceanic and inter-oceanic circulation, and that, if the 
earth was at rest, this circulation would be uniformly vertical, and as 
uniformly due north and south i n  all parts of the world. But Dr. 
Carpcuter seems to forget that there are 

Spain, on their way to the polar re,’ “10118. 

OTHER GREAT FORCES 

caused by the revolving of the earth upon its axis, which, if not OF 
primayy imporkance in the production of the currents, are, at  least, very 
potential in changing the directioii of this circulation, as I have befor0 
explaiiied to you, in showing why the carrents incline obliquely to the 
east when flowing from equatorial regions to the north or south, and 
obliquely to the west when flowing from the polar regions towards the 
equator. 

Were i t  not for thia obliqdity of‘flow, the cold currents which, accord- 
ing to Dr. Carpenter’s theory, must always be under currents, would 
never appear at the surface of the sea; but this, we know, is not the 
case. as every one who crosses the western limits of the Gulf Stream 
and Euro-Siwo sees on passing through the heavy (( tide-rips ” that 
mark the chafing where they rub swiftly against the cold currents from 
the north that intervene between them and the contiuents to the west. 
There is 

ANOTIIEl t  FORCE, 

Qrlaw of mechanics, which has been well eslablished and long known, 
with which Dr. Carpenter’s positioh very strangely conflicts. 

This law was demonstrated by MI.. William Ferrell, of Cambridge, 
in 1860, and is regarded as au extension of Hadley’s explanation of the 
trade winds. ’Ferrell’s demonstration is in the following form, viz: 

(‘ In whatever direction a body moves on the surface of the earth, 
there is a force arising from the earth’s rotation which deflects it to the 
right in the northern hemisphere, but to the left in the southern”-(p. 
25 Farrell’s Motion of Fluids and Solids Relative to the Earth’s Surface). 

It follows, from this law, that in the northern hemisphere every 
river current tends or pressea more towards its right bank than towards 
its left, no matter which way its course may lie, whether east and west, 
like the Ohio, or. north and south, like the Mississippi, or in any other 
direction. 



So, too, a railroad train must always bear more heavily on the right 
rail of the track along which i t  is flying. 

Without stopping to discuss this law of terrestrial mechanics, it  may 
be enough to point out that it must be, in some degree, potential in giv- 
ing direction to the trade winds and oceau currents. It m.ay be coun- 
teracted, and is sometimes counteracted by greater forces, but always 
makes itself felt in the resultant motion. Dr. Carpenter and his co- 
theorists-of whom, however, there are but few even in Eugland- 
bring the Gulf Stream to Newfoundland aud there leave it. They 
forget that, if no other forces were at work to carry it to the north 
and  east, this very law of the earth’s rotation would carry i t  onward 
towards the British Islands. 

THE GULF STRICAM 11XAl’. 

As to the amount of heat evolved by the Gulf Stream, Mr. James 
43011 says that ( (  The quantity of heat conveyed by the Gulf Stream is 
equal to all the heat received from the sun by 3,121,870 square miles at  
the equator.” Now, for the sake of argument, if‘ we only take the half 
of this total, it is easily shown, as Mr. Cy011 does show, that the stop- 
page of the Gulf Stream proper (meaning simply the Gulf current at  
Bemina) would deprive the Atlantic of upwards of 77,479,650,000,000,- 
~000,000 (seventy-seven millions of trillions) foot-pounds, of enorgy in 
the form of heat, per day-a quantity equal to one-fourth of all the 
heat received from the sun, by nearly the entire area of the Atlantic 
.Ocean embraced between the Tropic of Caricer and the Arctic Circle. 

Now, if  the Isthmus of Panama and Central America were removed 
so as to allow the equatorial current from the Atlantic to flow freely 
into the Pacific Ocean, the Gulf StreRm would be-in my opinion- 
*destroyed, and all this enormous amount of heat taken from the Atlan- 
tic; little or none of which comes to the American continent, but the 
most of which, either directly or indirectly, enures to the amelioration 
,of the climate of the British Islands and the continent of Europe. 

Since my former address, 
TIIE SUEZ CANAL 

has been opened, and, as I had predicted, the current is ieported 88 

flowing through it from the Rad Sea into the Mediterranean at the rate 
of from oue to ihree miles per hour. That is, where the canal is con- 
fined between banks, the current is rapid; but where the water from 
the canal spreads oiit into lakes, the current is sluggish; and I venture 
the belief that if‘ the cut of this canal was as wide and deep as the Red 
Sea, the flow of hot water from it into the Mediterranean would be 
.sufficient to materially elevate the cliinrttic temperatu!,e of the whole of 
southern Europe, and produce an outflowing current through the whole 
width and depth of the Straits of Gibraltar, thus desti*oying tho inflow- 
ing surface current, as i t  now exists there. 
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For my pamphlet to be noticed at all by a man so eminent for scien- 
tific attainments as Dr. Carpenter, I accept as a compliment, evem 
without the endorsement he gives the greater part of its contents; but 
I have to leme you to judge how far I have succeeded in maintaining 
the hypothesis he attacks. 

I will now briefly refer to some few of the favorable notices and 
reviews that have appeared i n  regard to the theories advanced in my 
former address : 

THE SOUTlIERK l<BVIEW (QUARTERLY), 

edited and published by Mi.. A. T. Bledsoe, Baltimore, in its number 
issued April, 1869, contains an article on the “Atmosphere of the 
Ocean,” which, after discussing the circulation of the attnosphere and 
of the ocean, says : But the current which more nearly resembles the 
Gulf Stream in its origin, temperature and course, is thc Kuro-Siwo, 
described by Mr. Bent. This is, indeed, the Gulf Stream of the north 
Pacific. Like the Gulf Stream of the Atlantic, it mus‘t have been long 
known to the trading vessels before it c a m  under the observation of’ 
scientific men; and America has the honor of being the first among 
nations to generalize the facts observed in relation to this stream, and, 
give them to the world in scientific form. * * * How often it hap- 
pens that the greatest discoveries are the simplcst; so simple, indeed, 
that everybody wonders that no one had thonght of i t  before. It has 
been long known, ever since Dr. Franklin was a commissioner of the 
colonies at the British court, in anti-revolutionary times, that the Gulf 
Stream, or at  least a brancli of it, flowed to the arctic regions by the 
’way of Spitzbergen; thus poinling out to the explorer the true way to 
the Pole, as uuerringly ae the wild buffalo of the West points out to the 
hunter, by its beaten paths, the easiest and best routes through the 
Rocky Mountains ; and yet, strange to say, all the polar navigators from 
Parryho Dr. Nane have ignored this fact and sought passages to the 
Pole in vain, far to the westward by the way of Davis’ Straits and Baf- 
fin’s Bay. Whilst nature has been beckoning them, pointing out the 
true thermal gateway to the Pole, they have cast their eyes in a differ- 
ent direction, and wandered about i n  culs de sac, baffled and wearied, 
and driven back by impassable barriera of ice a8 often ae they have 
made the attempt. 
“Mr. Bent was the first to call the attention of the scicntific world to. 

this singular and fatal mistake of the early explorera, and every one 
wonders why no one had thought of it before.” 

IN PUTNAM’S MAGAZINE 

of November, 1869, in au article reviewing the address, Professor T. B.. 
Maury, with whom I have only become acquainted personally within 
tho past year, and who has given a graceful beauty to the subject that I 
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had never conceived of before, says : ‘‘ Euterprises have been tried 
under the most propitious auspices; most of them have been guided by 
the most expert seamen of the world, upheld by the most lavish outlays 
of moral sympathy and material wealth, and animated by a zeal which 
the eternal ices of the North could not chill. In vain have they endca- 
vored every route save the one now suggested. Their failures and dis- 
asters have been most signal. The paltry successes they have rcaped- 
paltry when compared with the means employed-have been reaped 
only by crossing immense plateaus and mountaius of ice with infinitely 
more pains and perils than atteiided Hauuibal’s or Napoleon’s passage 
of. the Alps. And this fact alone, however it may shed lustre and glory 
on the heroic explorera, reflects none or but little light on the Arctic 
problem-unless, like the floating fragments of some noble ship that 
has foundered and gone down to tell a tale of warning, and to reveal 
the rocks on which the fairest hopes lie stranded. And yet, in the very 
gropings of these gallant spirits-such as Eellett and Kotzebue, and 
Parry and Katie-it appears that just so far as accidentally they were 
led to move towards these thermometric gateways to the Pole ” now 
pointed out, light has beamed upon their pathway. The moment they 
were called away from these routes and looked westwardly, that light 
grew dimmer till i t  was quenched, and aome of them steering away 
from waters almost tepid and halcyon, furnishing a furrow for their 
keels, quickly plunged into cold and became entangled in icy desola- 
tion.” * * * “ If  i t  is true, as this thermometric theory claims, that 
the Gulf Stream reaches the Pole with heat enough to melt its ice, it 
ought to follow, conversely, that the cold counter under-current from 
the Arctic Ocean, that offsets the Gulf Stream, will, in its long flow to 
the south, lose but little of its Arctic cold and reach the tropics with 
fiigerific power. Such, at least, would be the demand of a remorseless 
logic. Anxiously we turn to ask, ‘ Is this demand satisfied? Do tlie 
nicest mean observations attest the fact indubitably?’ Here is a gigan- 
tic balance, hung by the Creator himself, one scale at  the polc, the other 
at the tropic. The first is, as yet, invisible; tlie other me can read. 
We know they must be iu equilibrio. Let us go to the tropic, and with 
the deep sea thermometer drag up a11 auswer from this unbiased and 
inoorruptible witness. 

“ W e  have the most exact obseiwtions, takon with a variety of 
’exquisitely-constructed iustrumepts, and continued, at vast expense of 
money and care, through many years. They all tell the same story, so 
that science may be said to have sat at  the feet of this great aqueous 
traveler to the Pole and heard him recount its mysteriee. 

“ PROFESSOR BACIW, 

of the United States Coast Survey, records that ‘ at the very btAtom of 
the Gulf Stream, wheii ils waters at  Ihe surface were 80’ in tempera- 
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ture, the instruments of the Coast Survey recorded a temperature as 
low as 35’ Palwenheit/‘ ‘The cushion of water under this must have 
been even colder, and this cushion is the counter current whose testi- 
mony we are seeking. * * * The Arctic current that offsets the 
Gulf Stream and flows south, reaching the Tropic of Cancer a t  3 5 O  tem- 
peratute, could not have left the Pole colder than 28’, for then it  would 
have been frozen up. In its transit to the south it only gains six or 
seven degi ces in its temperature.’ 

“Is it, then, a thing impossible, that the Gulf Stream, this mighty 
‘ river of thc ocean,’ may reach the polar region at 36O? Remember,. it 
begins its race off Florida, at  86’. It  might then lose fifty degrees of its 
heat, (against tlie gain of six or seven degrees of its connter-current,) 
flow on to the Pole, melt its ices, and yet have eight degrees of heat to 
spare before i t  would fall to twenty-eight degrees, the ice point. 

“This theory before US claims that the Gulf Stream, whose dimen- 
sions we know, pours a part of its volume into the space around the 
Pole. I f  so, out of the same space there must flow an equal volume 
towards the equator. Is  this found to be the fact? I t  is true, marine 
researches have not furnished information sufficient to speak here 
with mathematical precision. But, we have facts and light abundant 
to severely scrutinize the premises, and to detect any error in principle 
dpon which Captain Bent’s conclusion rests. 

‘‘ There certainly issues, from the space around the Pole, a ceaseless 
and mighty flow of waters to the tropics. In its course, icebergs of 
huge proportions are carried off from the mainlnnd. So vast are these 
ice masees, and often so numerous, in floating clusters, as to defy com- 
putation. Captain Beechy saw a small one fall from a glacier at  
Spitzborgen over four hundred thousand toil8 iii weight. The Great 
Wesi ern, in 1841, in her trans-Atlantic trip met three hundred icebergs. 
The single drift of ice which bore on its Atlean shoulders tha English 
ship ‘ Resolute,’ abandoned by Captain Hellett, and cast it twelve 
hundred miles to the south, was computed to be, at  least, three hundred 
thousand square miles in area, and seven feet, in thickness. ‘ Such a 
field of‘ ice would weigh 18,000,000,000 tons.’ We say that this was a 
single drift through Davis Straits, only one of the avenues of this cur- 
rent from the Pole, and only a fractional part of the drift in the year. 
What a mighty flow of water from the south must that be, which, 
wedging itself into this space around the Pole, ejects such masses out 
of this space as quietly and easily as the steam-diiven piston of the 
engine throws out its jet  d’eau! We dwell upon the might and mag- 
nitude of this ice-bearing river from the Pole, because in gauging these 
we gauge the energy of the reqiprocal lieat-bearing ‘ river ’ from the 
tropics, i. e., the Gulf Streaiu.” 

There is much more of such kindred facts as these in the papers of 
Professor Maury that I would like to give you, but am at a loss to select 
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judiciously fi*om them, even if time suffered me to do so. In conclud- 
ing, he says: 

‘‘ This profound and beautiful hypothesis may boast no sanction of 
high authority, nor count as its advocates any arctic explorer. For R 
while it may have to rest its claims on deductiotis of science, and be 
ushered into notice on the quiet authority of mathematical calculations. 
Was it not so with the theory of ColumbnG? What of this? ‘ Galle, 
we know, with his powerful teleecope, at Berlin, and aided by a host of 
astronomers elsewhere, was defeated in his search for a planet, when, 
with no other instrument bul his pencil, it  was found and triumphantly 
pointed out by the French mathematician.’ ” 

LATE EXPLORATIONS. 

This briugs us to the consideration of the reports of the explorations 
that have come to the public since the delivery of my former address, 
in the winter of 1868. 

These explorations having been made principally by northern Euro- 
peans, their narrativeg, as originally published, ai-e generally in the 
German language ; though the Rydrographic office of the United States 
Navy Department has furnished us with voliiminous translations from 
Dr. Petermann’s Geographical Journal, which no doubt contaiiis the 
most important information in regard to their operations. To give you 
a general view of all these details would require too much time. I will 
therefore avail myself of’ a couple of circular letters, sent me by Dr. 
Petermann, upon the subject, which I will give pretty much in full. 

T H E  GERMAN EXPEDITION. 

The first of these letters is dated Gotha, November 5th, 1870, and 
says: ‘‘ Since Berr von Heiigelin has just returned from east Spitz- 
bergen, and the latest news from the different Russian and Norwegian 
expeditions have been received, we are eiiabled to sum up the whole 
results of all the expeditions sent toward the North Pole dnring this 
year. In order to briefly recapitulate the results of the German expe- 
dition to east Greenland, I beg to remark that the steamer Oerrnania 
proceoded on that const as fur as 7 5 O  11 north, and in sledges to 77” 
71 north; that they discovered a ‘ fiord,’ which extends far into the 
interior of Greenland; and also Arctic ‘Mont Blancs’; and further, that 
this coafit caii be easily approached. Henry Hudson first discovered 
this in J ~ m e ,  1607; sild since then i t  has been visited by different ves- 
mls, more particularly about the years 1820-’30 ; by Scorsely, Clavering 
and Sabin,, Herr voii Ilengelin and Earl von Zeil remained from July 
15th till September 15th, on and near east Spitzbergen, which they 
explored and mapped from 77’ north to 79’ nort,h-mostly in boats. 
They also discoverotl a large body of land east of Spitsbergen. 
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I t  is wrong, however, to identify these lands lying east of Spitzbeigen 
with the fabled ‘‘ Gillisland.” Captaiu Gillis discovered, i n  1707, land 
in  80” north. The Swedish expedition of the year 1864 saw from the 
mountains of Spitzbergen, land in an easterly direction, distant eighty 
nautical miles, and located it as a cape, on the map, uuder the parallel 
of 79” north ; but whether it is coiinected with the conlinent under 80° 
north, or is to be considered identical with Gillisland, has not been 
decided up to this timc. 

“Now, however, Herr von Heugeliu and Earl Zeil have discovered 
land reachiiig from 78” to 7 9 O  north, and lying thirty-six nautical miles 
east of Spitzbergen, having many sharp peaks, and which, if it  does 
not connect with Gillislaud, would at least rival Spitzbergen, and, 
under the circumstauces, is the most important discovery made within 
quite a number of years. Herr von Heugelin has brought from east 
Spitzbergeu fourteen boxes containing geological, zoological and botan- 
ical collections, among them numerous interesting vegetable petrifac- 
tions, viz., ‘Anas Helleii’; besides this, he has cleared out of his 
hunting excursions the sum of $600; so that the whole cost, of the 
enterprise, originally estimated at $1,80,0, amounts to only $1,200. This 
shows that Ile1.r vou Weugelin has first solved the question, to a cer- 
tain degree, for the solution of which I and my friends have been 
working for tho last five years, or Rince the geological congress ia 1865. 

TI-IE RUSSIAN IX1’EDITION, 

under Prince Alexis Alexandrovitch, made in the coivetk. Warjag, and 
accompauied, arnoiigst others, lfy the distinguished academist, Von 
Middendorf, has, this siimmcr, made interesting scieutific explo~ations 
in the Polar Sea lying between Nova Zembla and Iceltmd, and has found 
that the Gulf Slream up to Nova Zembla has the very high temperature 
of 10 Reaumer (or 544 B’ahrenheit). Herr von Middendorf, the author 
of the most extensive works on the polar regions that have ever been 
published, writes me, especially, about this expedition, and referring to 
an article published by me i u  June, as regards the Gulf Stream, and 
my views as to the thermometric knowledge of the polar region, sags: 
“ On my return homo I found 00 my table your mernoir on the Gulf’ 

Stream. You have treated the subjecl most clearly, and carried the 
Gulf Stream eastward beyond the North Cape to Taimyr’s region, and 
even into the New Siberian Polynia. 

‘ West of the North Cape, your array of figures is irresistible; but 
east of i t  your conclusions are very bold. With the exceplion of 
Bessehl’s 41°, you had no direct proofs. I rejoice that I can not only 
confim your suppositions, but even go beyond them. You have been 
daring; nature is more so. I have been able to-day to demonstrate 
before the Russian Imperial Academy that the corvette Waijag bas 

I 
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proved the extension of the Gulf Stream to the west coast of Nova 
Zembla, and that we find it on the meridian of Kanin Noes (483O east) 
still of a width equal to two degrees of latitude, and of temperature of 
5 4 O ,  cooling down at depths of thirty and fifty fathoms, only four to six 
degrees.' 7) * 

was explored by a small sailing vessel, and found free of ice. Nova 
Zembla was also found to extend farther north than usually represented 
on maps, reaching latitude 77' 81 north. Captain Johanneseu found 
Norwegian glass balls at the Northern extremity of Nova Zembla, and, 
as Dr. Petermanii says, 4' by this fact done, the existence of the Gulf 
Stream is for the first time shown to reach even these remote shores, as 
they have not beeu visited by a civilized seaman siuce 1594, by a Dutch- 
man named Barentz." (' By these reports, it  is shown that our knowl- 
edge of the polar regions has been much forwarded during the past 
year, aud extensive coast lines on east Greenland, east Spitzbergen, 
east and north Nova Zembla, have been proven accessible; as, also, a 
wide range of the high sea has been found navigable, which had here- 
tofore been considered inaccessible on account of being filled with ice." 

of the,exteusion o€ the Gulf Stream represents the northern edge of 
that stream in summer as passing to the west and north of Iceland; 
thence east along the parallel of 68O to about So west longitude, whence 
i t  cuives sharply northward to 7 5 O  north, and thenalittle eastwardly to 
latitude 81° 401, in loligitude 3' east, where it i s  blocked by ice. The 
remainder interdigitates with the polar current, running down on the 
east side of Spitzbergen, and with its north edge CFOSSCS tllo parallel of 
76O, in longitude 24O east, and which terminabs on the meridian of 3OQ 
east in longitude 7 7 O  north, where this branch remains unfinished for 
,the want, I suppose, of observations. The eastern branch he makes 
extend from its separation from this last named one, in latitude 76' 101, 
longitude 87O east, eastwardly to Nova Zembla, in latitude 75', envelop- 
ing all the west side of that island to the southward of that point, the 
northwest coast of Russia, the White Sea, and Lapland. In other 
words, it has no unity of' flow; bul  I expect that this outline i s  made 
from surface tempeiaatures, and represents superficial drifts of warm 
water from the main stream, which latter most likely flows in uniform 
voIulne in a given path northward, betwveen Spitzbergen and Nova 
Zembla, somewhat as I have here represented it. 

THE KARA SEA 

DR. PETEBMANN'S MAP . 

PETERMANN'S SECOND EXPEDITION. 

I sent my pamphlet to Dr. Petermann in the spring of 1869. In the 
following June he started his second North Pole expedition, consisting 

* The two foregoing paragraphs are taken from tlio Hydrographic Offlce trana- 
lation. 
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of the “ Germania,” steamer, and sailing vessel ‘‘ Hansa.” His instruc- 
tions were, I believe, pretty much the same on this occasion as those 
given to Captain Koldeway the previous year, which were, to make 
Greenland the objective point and to endeavor to pass round that island 
by fiuding a channel open along its east coast, and thence to Behriug’s 
Straits, his idea being that Greenland trends off to the northwest, 
inclining southwardly and terminating near these straits. The Ger- 
mania was frozen i n  i n  latitude 75’ after reaching the coast, where she 
remained the winter, and was unsuccessful the following seasou also. 
The Hansa was beset by ice near the Greenland coast in latitude 7 3 O ,  
crushed and sunk. Her crew saved enough from their vessel, however, 
to protect and subsist them on the ice until, after terrible sufferings, 
they left it in May, 1870, in latitude 61’ 12/,  in their boats, having been 
carried two hundred miles to the southwest along the coast of Green- 
laud during their sojourn upon the ice. 

Dr. Petermann is still skeptical as to the existence of‘ an open sea 
around the Pole as I have it here represented, and although he claims, 
f believe, the credit of having for some years past said that the best 
route to the Pole ‘‘ is right up between Spitzbergen and Nova Zembla,” 
yet he has also said that the best way to peuetrate the ice-belt is to go 
against the current and not with it; and, in accordance with that belief, 
he sent both of‘ hi8 expeditions of 1868--’69-’70 to the east of Greenland, 
instead of to the east of Spitzbergen, to look for a route, aud has writ- 
ten to Professor Maury, under date of Nov. 29, 1871, that “I am now, 
night and day, at work to get up a German or Austrian expedition for 
next year, to steam right along the Gulf Stream, past the northernmost 
cape of Asia, the New Siberian islands, to Behring’s Straits.” From 
this, you see, he thinks that the Gulf Streurn doos not go to the Pole, 
but passes off to the eastward, along the coast of Asia. 

It is to be hoped, however, $hat Dr. Petermann will reconsider this 
plan before the sailing of his expedition, and for two reasons: first, 
because if this route is attempted, his vessels will run directly down 
into the ice-belt again and find i t  impracticable; aud the second is, the 
shortest distance from the point reached by Payer and Weyprecht to 
Behring’s Straits, is by following the arc of a great circle which rune 
northeast until near the pole and theii southeast to where the Euro- 
Giwo probably pierces the ice-belt on the meridian of‘ 160’ west. 

SIGNAL COINCIDENCE. 

You will perceive that uone of these expeditions have attempted to 
follow the iiortlieast branch of tho Gulf Stream, a8 hero suggested on 
my map, thoiigh they have been hovoring all round it; but a small sail- 
ing vessel, hired by. Lieutenant J u l i u ~  Payer, of the Austrian army, and 
Lieutenant Weyprecht, of the German navy, sailed last June for the 



purpose of reaching and exploring King Karl's Land, discovered by 
Von Heugelin, to the east of Spitabergen. 

THE GATEWAY FOUND OPEN. 

They did not succeed in their mission, biit, returning to Norway, tele- 
graphed from Tromsoe, October 3d, as follows : 

In September, open sea, followed from 42' to 60' east longitude from 
. Greenwich beyoud 78' north latitude. Highest latitude reached was 
79" on the meridian of 45" east. There found favorable state of ice 
towards the north-probable connection with the Polynia toward the 
east-probably the most favorable route to the North Pole." * 

Now let 118 turn to these maps which were made to illustrate my 
address in the winter of 1868-'9, and have not been changed in the 
slightest degree since, and the largest of which was reduced and litho- 
graph copies of it, put in the pamphlet containing that address, pub- 
lished in the spriug of 1869. 

I have drawn the parallels of 79' north latitude and the meridian of 
4 3 O  east longitude on both maps, and the intersection of these lines falls 
here exactly in,the path of the Gulf rStreawt as I represented it hypothe 

I therefore again reiterate the convictions expressed in my communi- 
cations to the P~*esident of the Geographical Society of New York, in 
1868, and which are the rjarne, substantially, that I expressed to Dr. 
Bane, in my office, i n  the minter of 1855-'6: '' That the Gulf Stream 
and Kuro-S&wo are the prime and only cause of the open $ea about the 
Pole, with its temperature so much above that due to the latitude; that 
the only practicable avenues by which ships can reach that sea, and 
thence to  the Pole, i s  by fo2lowing the warm waters of these streams into 
that sea; that to$nd and follow these streams, the water thermometer is 
the only guide, and that for this reason they may be justly termed 

tically in 1868, AND IN THE VERY GATEWAY TO THE OPEN POLAR SEA. 

" THE THEBMOMETRIC GATEWAYS TO THE 1'OLE." 

* See Appendix. 
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Since cleliv~ring the ad&ws I have received from Captain Wyman, 
the Superintendent of the Hydrographic Office of the Navy Depayt- 
ment, a translation of Lieutenants Weyprecht and Payer's preliminary 
report, which is even far more confirmatory of the "Thermometric 
Gateway " theory thau this telegram from Tromsoe would indicate. I 
cannot give it in full, but make the following extracts, viz: 

* * '( The weather in Fininark during the preceding setqsons augured 
the very worst for the state of the ice in the high north. * * * 

"On the 21st of August we pushed, ou the meridian 28" E., further 
into the ice, reaching south of Gillis Land, the parallel of 77" 171 N. 
The ice between !he 28" and the 36" of longitude proved to be looser 
and thinnei than, perhape, in any other part of the arctic region, con- 
sisting of small fields of an average thickness of' two feet (above and 
below the water), which closed up to long strips with fresh northerly 
winds. Flakes were nowhere to be seen, and the horizon appeared as 
a straight, nnbroken line; one could believe himself to be on a fkesh- 
water lake instead of the Arctic Ocean. A stroiig steamer could have 
taken a straight course through the ice, piirticulrtrly between the merid- 
ians of 26" aiid 32" E , where it was thinnest. * * * 

(' We reached, on the BDth, 77'301 N . ,  on themeridian 42' E. without 
meeting ice, and were still more surprised by its entire absence, even 
beyond the parallel of' latitude 78' N., which we crossgdon the 30111, on 
a northeastern couree, near the meridian 41" 301 E. When coming up, 
at "last, iu the night of that day, with the border, it trended north 
instead of easterly, as heretofore. At noon of the Ylst we were in 78" 
25' N., 42" E., and at 8 p. m. i u  78" 411 N. within the ice, which now 
appeared to  tisend novtlheasterly. Toward the west, it  lay quite close, 
with a stroiig glittering and someicebergs among i t ;  toward the uortli, 
however, it  was loose. 

c r  At inidniglit of tho 1st of September we attained, within loose drift 
ice, our highest latitude, by the log, in 78" 481 N., or, by an indifferent 
observation obtained the succeeding noon, in 78' 37' 3'1 N., on the 
meridian 42'30' E: * * * 
(I The temperature of' the water iu 77" 301 N. on the Prd of' September, 

was observed to bo 37.6" I?., arid in 76" 30' N., on September 8th, in 
Hight o f  Capo Naseau, oven 40.1" F. * * * 
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( (A thick fog, with a strong head wind, prevented 11s frompenetrating 
still furlher north; the ice would not have been an  obstacle. * * * 

(( Other obstacles to a progress fnrther north were, also, a want of 
provisions, the unwilliugness of the crew, and a damaged stem. * * * 

“It now remained a question whether the region thus free of ice, 
traversed by us, was only a bight in the ice, or an open Polar Sea. We 
believed it to be the latter, and in order to make sure of it, we now ran 
down on a southeasterly course to 75’ 44’ N., 52’ E. There was not a 
piece of ice to be seen on our course below Qe 78th parallel of latitude 
up to the coast of Nova Zembla. * * * 

‘6 The fact that a small sailing vessel could, without enconntering 
great impediments, go almost beyond the 79th degree of latitude, which 
nowhere has yet been reached by a ship except at  west Spitzbergen, 
will, by itself, prove the Nova Zembla Sea to  be the most favorable basis 
for  attempts to reach the Pole. * * * 

(( The transition of the water from the hig?&er to the lower temperature 
is, near the northern limit, a uery rapid one, and nearly throughout 
occurs in closest proximity to the ice, so that we were able, in the 
thickeat fog, to run close wp to the barrier, guided by the thel’mometer,” 

Two weeks after this discovery by Payer and Weyprecht, Captain 
Mack, a Norwegian, in another small fishing vessel, ran about three 
hundred miles to the eastward in this open sea without encountering 
ice; thus showing that they had completely pierced the ice-belt on the 
path of the Gulf Stream, and were fully within the OPEN POLAR SEA- 
the periphery of which, at this part, you will observe, extends further 
south than my map hypothetically represents it, and which gives to that 
sea a larger diameter on the axes of the Gulf Strearn’and Kuro-Siwo 
than I had supposed it to have. 
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