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Mr. President, Ladies and Gentlemen :

In the late spring of 1874, I had the honor of laying
before yourlearned Suciety a paper on Deep Sea Soundings.
H. M. 8. Challenger was at'that time engaged in making her
famous voyage of deep sea exploration round the world, and
the U. 8. 8. Tuscarora, under my command had just arrived
in this bay on a similar work so far as pertained to depths,
currents, character of hottom soil, and ocean temperatures:

The main object of the Tuscarora expedition was, however,
to determine the feasibility of a cable route across the mid
North Pacific from the. coast of California to this port, via
Honolulu and the Bonin Islands, and on the homeward run
to survey a second route from a point on the east coast of
Japan on a great circle running through the Aleutian chain of
islands, and ending at Cape Flattery at the entrance of Puget
Sound.

The mid Pacific line of survey had been successfully run
and the Tuscarora entering Yedo Bay on the morning of the
22nd April, anchored off Yokohama that afternoon—a welcome
haven of rest after much hard work and anxiety.

After a few weeks of needed recreation on the part of the
officers and crew, and the season favorable for resumption
of the survey had :rrived, the Tuscarora put to sea ort the
10th of June to begin the line of sourdings on the Norihern
route.

From what had;nne before, it was anticipated that the

work ahead wouy q@i cmgﬁawéﬁ,g easy,
and all hands were ]0%) ilant over the thou opg}g*goﬁday
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promise that scemed to te in store. No excessive depths—thé
greatest 5,987 fathems—not quite #4 statute miles—had Leen
found in the line just comploted, where, if in any pws of th
Pacifie, it might have been expected very deep water would
he disclosed ; and from the Bonin -Jslands to the entrance of
Yedo Bay the greatest depth found was 2.435 fathoms. Tt wag
also known that up to that time the soundings of the Challenger
in the South Pacific: had not exceeded 2.900 fathoms windeed,
in all her deep sea work in that region of ocean, she never
sounded beyond that depth. ' .

But a rude awakening was soon to occur, for hardly had the
ship gotten a fairly good offing when, at a distance of only
100 miles from the coast, a sounding was made in 3,427 fathoms,
the waters having deepened move than 1,800 fatlioms in a run
of 30 miles, . '

The next cast was still more startling. for when 4,643fathoms
of wire had run out it broke without bottom having been
reached. -

 This was in the Kuro-Siwo or Black Stream of Japan, and
the current was so strong that the wire, in spite of all that
yrevious experience could sugzest, was swept under the ship,
finally parting under the strain. The purposes of the survey
and amount of wire on hand would not admit of confinued
experiment, ror was it believed that a cable ¢ould be laid in
such deep watirs. encountering so gtronga current. The ship
was therefore heided in shore to run up the coast and hegin a
new line. The great circle wastaken up again in Latitude 40
cegrees North, but here tne water also decpened rapidly, and
at the third castfrom the initial curve of depriure, thelead
dropped to 3.439 fathomns, followed by depths of 3,587 fatho:s
and 8,507 fatboms, 40 and £0 miles further on. Then, in the
next 40 miles th: lead was founid to drop to the great depth of
3,446 fathoms, and the Miller Casella Thermometer cameo up a
perfect wreck from the resultant prescure! The next six soun-
ings, at intervals of 40 miles apart, revealed depths of 4,356,
4,041, 4,234, 4,120, 4,411 and 4.655 fathoms respectively. The
total i r.e occupiel in making the cast in 4,356 fathoms, and
getling bac.s a bottons specimen was 2h. 26m. 57s.



- Bood specimenshad been brouzht up from fourof these depths,
and in one other th: specimen cup had struck sohid rock. At
the Iast two and deepest, of thas2 casty the wire had parted.
~ In the first instance the accident was due to over oouﬁdence
pnd carelessness i reeling in, but in thelast and dee pehﬁ cash
the wire fairly pulled ia two, being part of a new batciy of wire
received at Yokohama and not =0 strong as the wire originally
puppligd.

In view of these remarkable depths developed, the conclusion
was irresistible that the great circle route would have to be
abandoned and a new line of less depth adopted if it could bo
found. It was therefore determined to run back to Hakodate
for a fresh supply of coal, then to shirt the Kuriles for a cou-
siderable distance before heading over for the Aleutian chain.

These deep soundmgs had been made under exceptionally
favorable conditions—!ight wind. smooth seaand gentle swell.
No sinker could have dropped straighter into well than the

wire ran down in these four o~ five mileg depths.
¢ Deeper than ¢er plnmmet sounded

had no meaning here. The great bard wrote ata 1im~ when
the depth of the sea was an impenetrable mystery. Yet his
fine dictum remained good until the latter half of this
_century. for from the beginning antil within a.very ‘recent
period th» ocean depths had remained an unancwered problem
which in every phase and epoch of civilization had baffled the
skill and patience of the seaman. the quest and genius of the
_philosopher. the curosity of the idler and the impracticability
of the dreamer.
~ But now the veil had been lifted and the problem had been
happily solved. '

The appliances in use to-day for measuring the depths are so
simpla, so accurate in their working-—that no doubt hngers to
question the results obtained.

- Hakolate was left on the £0th of June, and skirting the
Kuviles until Lat. 48 degrees N. was reached. the course was
laid across to Aggatou of the Aleutian group. The water
-deepened rapidly again and a depth of 3,754 fathoms was found
about 110 miles. West of Cape Lopatka, whence the bed rises



and forms a ridee hetween that point and the Aleutians like
the **Dolphin Rise™ on theso-called cable plateau in the North.
Atlantic. The depression near the Aleutians. and only 70 or’
80 miles from Jand, revealed a depth of 4, 037 fathoms, thus
giving us another surprise on fhn Northern line. The depth 011
the cummit of the ridge was 1.777 fathoms.

Turning back row to the series of depths ranging from 3,500
fathems to 4.€(0 fathoms and upwaris, to the Southward and
Westward of this ridge, it is seen that a trough or basin of
extraordinary depth and extent is developed along the East
coast of Japgan and Kurile Islands and under the Black Stream.’
of greater extent than any similar or approaching depression
yet found in any other region of the great oceans.

In her passage from Yokohama to Honolulu in 1875, the
Challenger found a depth of 3,950 fathoms some 200 miles due
East from Cape King, and 3,560 fathoms 160 miles further on.
Thence Eastward 1,700 miles or until nearly up to the meridian
of the Hawaiian Islands, her soundings were all less th‘m
3,000 fathoms.

Her first two soundings after leaving Yokohama, probably
iridicated somewhére near the beginning of this great depression
of the ocean bed at its Southern part, and an inspection of tha
¢hart with the positions of all these deep soundings plotted,’
leads to the reasonable inference that this deep submarine
valley extends along the coasts in a parallel direction for more
than 700 miles with a probable width of some 250 miles.

Now taking the deepest cast of 4.655 fathoms or 27,930 feet
which is something more than five and a quarter statute miles,’
the deepest water yei found—its marvellous character will be
mors vividly apprehended if we consider the fact that could
the great mountain of Japan—the noble Fuji-Yam—be slid
off into this deep basin, another mountain of like mass aad
height might be piled on top of its peats anl ya3 its do1bled
beight would still be nearly two thirds of a mile under water.

Butinteresting as are the facts so far disclosed in the develop-
ment of this wonderful valley in the ocean’s bed. the story i3
by no means yet complete. Further research would doubtless

eveal still greater depthg, define the boundaries of the great



depression and determine the varying directions. strength,
depth, breadth, length and temperatures of the great Black
Stream.

For many years the Government of the United States
employed its Naval officers and officers of the Coast Survey in
investigating the extent. depth, volume and other physical
characteristics of a similar river in the ocean—the Gulf Stream
which sweeps along its Atlantic Coast. Many facts and
phenomena of interest and importance were thus added to our
knowledge of the physics of the sea and much credit accrued
to all enggad in that regearch.

The officers of the Japanese Navy would confer like lustre
upon their own service and country and benefit to the world,
were they permitted to do a similar work in their own Kuro
fiwo. In surveying the coasts and harbors of the empire they
have made an excellent showing ; the exploration of the Kuro
Siwo and the deep valley under it, would undoubtedly yield
rich results ; it would also add notably to the experience of the
Japanese officers and men in hydrographic work, and give
them a confidence in that direction possibly not heretofore felt
. This region of the Pacific has been named by the German

Geographer Petermann ‘‘The Tuscarora Deep,” and there
would seem to be no more promising field for oceanic investiga-
tion than these waters laving the East coast of Japan present
to-day. There surely could be no‘better school for seamen
than prolonged craises for deep sea research.

In passing to a comparison of other ocean depths with this
deep water off the Japanese coast, let it be noted that at the
Eastern end of the Aleutian chain, a depression similar to the
one discovered at its western extremity was developed though
not quite so deep. The Tuscarora found there a depth of 3,664
fathoms, and in 1888 the U. S. Fish Commission steamer
Albatross sounded some 200 miles W. S. W. from the position
of that cast and parallel with the coasts of the Aleutians, in
a depth of 3,820 fathoms. These soundings, eighty and ninety
miles from the Iand, represent depths of over four miles, and
from the rugged formation of the group and the facts which
recent hydrographic researches have established, it is more



thap probable that this depressinn skirts the entire length of
the chain on its Southern or Pacific side. This therefore is
another section of the North Pacific that would most likely
well repay further investigation.

To account for the soundings quoted from the Fish Com-
mission, let me digress here a moment to say that the Umted
States Commission of Fish and Fisheries, have two steamers—
the Fishhawk and the i\ll)atross—engaged in'the Atlantic and
Pacitic, to determine the species, the habits, haunts and breed-
ing places of the finny tribes inhabiting the waters within the

~.Jurisdiction of the United States and in peighhoring proximity

thereto ; and in the transplanting of food fishes from. one
Jocality to another whenever the necessary conditions wxll
admit of it.

These vesselsare manned by officers and men of the Navy and

. soundings, trawling, dredging, the takmg of temperatures and .
-the multifarious duties of the naturalist, go on continuously.
.Hence it comes ahout that in the pmse(‘ution of this heneficent
:work muchhydrographic information is furnished the Govern-
-Joent.*

*Since presenting this paper ‘o the Somety mtelhgwn' e has heen

received of the arvival of the Albatross ut San ‘Francisco on the

26th ultimo from u season’s vxphn ution in Behring's Sesa.

Lient, Comdr, Tanner, U, 8, 7, Commanding that vesse), reports

that the principul work done was the examin:tion of the codflsh

and halibnt banks in that sea from Ounimak P ss to Bristol Bay,”

und the determination of the 100 fathoms line along the Northern

cousts of the Aleutinn Group, carrying it Westwiud to the 195th

Meridian.

The return trip wus made along the Southera cousts of the chain

and deep sca soundings had * off and on,” confirmed the theory

udvanced to the effect thut there is a submarine trough or valley -

runntug parallel with the Aleutiun Group on its Pacific xide fr. m

4,000 futhoms to 4,000 futhows in depth. This trough Com-

mar der Tusner estimates to be some 30 miles iu width.

Be also xays, * When the discovery of the deep wuter near the

Eustern end of the Group was made by Captain Belknap in 1874,

ft wan quite a mystery. It wus a question with the Geologists

whether it was un isolated hole or u trough lying parullel with

the islands.”

On that point the writer would remark t‘hu.t from the great depthn

found ot buth ends of the chain in 1874, he has never had any



doubt but that systemaltic investization in that region of the North
Pacific would disclose a desp depression of the ocean bed along
the South coaats of the Aleutians, similar ta the great submarine
valley developed by the lead along the Easts coasts of Japan.

It may rot be amiss to add that the Albatross found the cod banks
to cover a very extensive area in Behring’s Sea along the shores
of the Alaskan peninsular and that the fish will compare
favorably as to guality with the Atlantic species besides covering
a much greater extent of range.

01, 24, 1690, G. R B,

Ag stated in my paper read before your Society in May 1874
“the deepest reliable sounding made anywhere in ths ocewn up‘
to that time, was a sounding obtained by the Challenger in a
depth of 3,875 fathoma some 80 miles North of the Virgiri
Islands in the North Atlantic.

In 1876 the U. K. S.Gettysburg got soundings in that im-
mediate locality in depths of 3,595 fathoms and 3,697
fathoms. Two or three years later, 75 miles West from the
Challenger's deep cast and 70 miles North of Pa>ro Ri:y, thy
U. S Coast Survey steamer Blake brought up a gnool s nocmlan
of the bottom soil from theextraor: hm.ry lepth of 4,541 fathoms
or only 94 fathoms less than the Tugcarora’s deepest souiding
off the coast of Japan. The Blake also got other depths i
that vicinity of 4,529 and 4,223 fathoms.

This deep depression in the North Atlantic. apparently
circumscribed in extent, has been named the Internatlonal
bvep

A few years since a German ship of wargat a depth of 3.825
fathoms about 500 miles S. E. by 3. from Birmula. No othor
dopths approaching by a thousand fithoms this greuw de-
pression, have so far been found in any other region of the
Atlantic either North or South of the equitor.

About midway between tser.nuda and the Virgin Islands a
depth of 3,370 fathoms has been found, and less toan 40 iles
west of Bermuda a depth of 2,650 fathoms has been measured;;
T'he greatest depth yet sounded in the South Atlantic is 3,284
fathoms. That depth was found by two ships of the United
States in different localities, the Essex and the Wacuusett.



Therz are perhiaps no other regions of the great oceans whero
the depth and coutour of their bed hasebeen so thoroughly de-.
termined and mapp=d nut by the lead as the sections of the
North Atlantic comprising the enclosed seas of the Gulf of
Mexico and the Caribbean. This exploration which included
trawling, dredging and the deterniination of currents and
temperatures. and other points of sci»ntific interest and value,
was mostly conlucted by Commnders Sigshee and Bartlett..
U. S. N. Asgociated with Sigsbee for two or three seasons wag
Mr, Alexander Agissiz of Cambridge. Mass., upon whom the
mantle of his illustrious fither, thy lats Prof. Louis Agassiz,.
has so worthily falle.. :

In the Western part of tha Gulf of Mexico, a comparatively
shallow body of water, there is an extensive basin of 2,000
fathoms depths and more.

" The Western part of the Caribbean, too, has a long. narrow,
submarine trough with depths of upwards of 3,000 fathoms,
and not more than 25 miles from the island of Grini Ciyman
in this locality, th2 great depth of 3,428 fithoms exists. .
. Thge depressions have been named the Sigsheeand Bartlett
Deeps respectively.

- Some of the channels leading into the Caribbean through the
West Indian chain of islands from the Atlantic, disclose
wonderful depths. At the entrance of the Anegada Passage,
for instanee, there is a depth of 8,045 fathoms or 34 miles.

; For some two and a half years past H. M. Surveying thp
Egeria has heen engaged in surveying certain sections of the
South Pacific. Captain Wharton, R. N.. the Hylrographer
to the Admiralty, states the purposes of the survey to b+ as
follows :—*“ The time having arrived in the general interests
of navigation for a systemati : examination of the bed of the
Pacific Ocean between New Zealaud and the Sandwich Islands;
in order to verify or disprove the many doubtful dangers
reported, as well as to fix the positions of and to survey such
groups of islands as lie 01 th: track betwusea the British
possessions of Canada and Australasia —there being a growing
desirz to see these co:intries united by submarine cables—H.
M. Surveying Vessel Egeria was selected for this service, and



amived in New Zealand, April, 1888 Vide Reports Hydro-
graphl( Department, Admiralty, 1888- 89,

. The Egeria has achieved remarkable results. Up to tha
periol when she began work, the deepest water yet found®
South of the Equator either in the Atlantic or Pacific was a
soundmg of 3,367 fathoms or a depth of 3% miles off the crast
of Peru in July 1881, by the U. 8. S. Alaska then under the
writer'’s command. This cast had been made about 100 roiled
West of Callao Bay. But uow the Egsria was to take away
the palm for such supremacy. for in August 1888, that vessel
unier the command of Captain Pelham Aldrich, R. N., had the
good fortune to soundinadepth of 4,428 fathoms Laat. 34 degreed
37 minutes South * ong. 175 degrees 08 minutes West, Twelvd
miles South of that position the ship got another cast in 4,293
fathoms. These soundings were in the vicinity of the Friendly
and Cook Islands the nearest land, Tongatabu, being some 360
miles distant.

* The total timhe occupied in ‘making the deepest of these castd
imd hauling back the specimeu tube was 3 hours 15 minutes.
. In June of the next year, 1889, the ship now under the com-
mand of Commander C. F. Oldham, R. N.. found the still more
remsrkable depth of 4,530 fathoms. This was in Lat. 17
Qegrees 04 minutes S., Long. 172 degrees 14 minutes W.. op
abhout 170 miles N. E. 3-4 E. from the nearest island of the
Friendly Group.

Ou this occasion the satisfaction of bringing back a
Bample of the hottom soil was not had. The sinker would
not detach and the wire broke from the excessive strain when
attempt was madeto reelit in. Only those who haveexperienced
similar mishaps in deep sea soundings can ake in and
appreciate the disappointmasnt and vexation of such untoward
moments and happenings !

The Challenger had. in March 1875, found a depthof 4.473
fathoms in Lat. 11 degrees 24 minutes N., Long. 143 degreed
18 minutes East or about 150 miles S. W. by S. from Guam
of the Ladrose Islands—the deepest water y@t fou1d by her in
al! her researches of three and a half years in the great oceans,
The next .eepest water found by her iu the Morth Paciuc was



about 500 miles North of the centre of the Hawaiian Group
where a cast was made in 3,540 fathoms. North of that posi-
tion and in a distance of 600 niiles she made four other casts
in considerably lesser depths, the deepest and most Northern
in 3.125 fathoms. .
. The sounding line used on hoard the Challenger was of the
best Italian hemp. specially prepared for the expedition. The
No. 1 size. mostly used. was one inch in circu'nference—with
breaking strain of 14 cwt.

The Egeria discarded the hempen line and used galvanized
wire of guage 20. Forthose who have seen {ne workings of both
Yine and wire in great depths, there can be but one conclusion,
viz :—that the soundings with wire are the more accurate and
are made with greater facility—together with a saving in time
and lessening of labor.

Perhaps there i3 no need to recall the fact that the Tuscarora,
in making her survey, used the adinirable machine invented
by 8ir William Thomson of Glasgow University, for sounding
with piano wire—the first extended use of the apparatus after
its conception and construction by its distinguished inventor.

That machine, in modified forms, is now nsed exclusively
for deep sea work on board the vessels of the United States
whether of the Navy, Coast Survey or Fish Commission
gervices. '

It may be said in passing, that every man with the least
strain of genius in his composition is a bit of a crank. No
sooner does such a man get hold of an invention or creation
of another than he sets about at once to improve, tinker or
modify it.

. This simple machine, devised Ly &ir Willizmn Thomescn,
forms no exception to such practice, though, from the ex-
perience of the writer, but few modifications of the machine
were needed for its beautiful working, except in the direction
- of strength, which the inventor himself recognized after he
had once experimented with it at sea.

Some of the modified machines now in use are so different
from the original apparatus that Sir William would hardly
believe the sense of his own ¢yes could he see them, but the



principle which governs them all and gives to them their in-
comparable value. is a conception solely his own.

The Tuscarora had heen at first supplied with a duplicate
apparatus for sounding with rope. It consisted of a heavy
iron reel and dynamometer with donkey engine ac companied
by forty odd miles of rope of varying sizes. Its use was soon
dicearded.

The modest little Thomson machine in its snug iron tub
seemed absurd in contrast, butlike David and Goliath of sacred
story. the little drum, which with five miles of wire wound
upon it weighed no mor= than 140 pounds was the easy victor.

Lieut. now Lient. Commander Geo. A. Norris. personally
attended the management of the machine, and one never tired
watching the workings of the reel at its placein the gangway,
80 noisolegs and perfect in its action, and the wirs so fine that
it could hardly he seen from the poop deck in cloudy weather
or when passing clouds threw shadows over tne ship. Some-
times, at the approach of evening, the writer stood in the cahm
doorway watching in the deepening twilight the movements of
the drum, and could detect easily the moment of striking
bottom, although the revolutions could only be distinguished
by certain discolorations on the sides of the drum as they
struck the eye in passing round. At night too, the gleams of
the lantern flashing on the drum, only needed for the reading
of the counter and the noting of the splices. recording the
amaunt of wire out, revealed its motions and indications at
the far ends of the ship equally well.

The apparatus for the automatic detachment of the sinkers
when hottom is struck, and the tubes, cups or cylinders for
bringing back specimeus of bottom soil in use on board the
ships of Her Majesty and the United States, are the inventions
of British and American Naval officers and others of their
respective services.

Kvery now and then it is announced in the newspapers and
periodicals that eight and nine miles depths have been found
in the Indian Ucean. Such announcement is based ou the
reports of sporadic attempts at deep sea sounding some thirty-



five or for'v yonrg ~gn, when guess-work entered largely into
the efforts of that period.

As a matter of fact. the Indian Ocean is shallower than the
other great oceans. The deepest water, indeed. that has been
discovered in that ocean, save one depth of 3.080 fathoms off
the coast of Sumatra and near the Keeling Tslands, is in the
great bight that indents the south coast of Australia. Sound-
ings made by a German ship of war in that region developed
depths of from 2,800 fathoms to 3,063 fathoms and quite closo
to the land. _

In my former paper I'said, *‘ The theory has been that the
greatest depth in the Pacific would be found in its eastern part,
but so far, the line of soundings run by the Tuscarora across:
the mid north Pacific, would seem to prove to the contrary,
the deepest water having been found near the Bonin Islands.”™ -

I may say now that up to this sixteen years later period,
the greater depths have all been found in the Westeru paris
of both the Atlantic and the Pacific.  The theory then, by the -
demonstrations of the lead, must be regarded as reversed.

Another theory was also broached some years ago to the
effect that great depressions in the ocean bed, probably
corresponded to elevations of like extent on the great con-
tinents and in proximinity to them.

Fromthe great mass of data, clear and indisputable, now:
in our hands, I venture the opinion that sach proposition must
be amended to conform to the evidence now betore us, that,
as a rule, the deepest water is found, not in the central parts

of the great oceans but near, or approximately near the land,

whether of continental mass or island 1solation.

The popular belief has doubtless been that the greatest
depths would naturaly be found in mid ocean, but the results
of deep sea cxploratio 1, notably during the past twenty years, .
show that such belief is incorrect.

As has been intimated in other parts of this paper, different
sections of the great oceans have been given special nomencla-
tures on Physiographic maps published since the completion
of the explorations of the Challenger, Tuscarora, Blake and.
-pther vessels. The German Geographer Petermmaun introduced



nomenclatures as follows, viz: Challenger Rise, Challenger
D(,ep, Nares Deep, Thomson Deep, Jeffreys Deep, Carpenter
Deep, Tuscarora Deep, Belknap Deep and Miller Deep. To a
Physiographic map in Appleton’s Physical Geography pub-
lished in New York in 1887, the writer aUg,gested the following
additions to such nomenclatures, viz: Enterprise Rise. Barker
Rise, Alaska Rise, International Deep, Alaska Deep and l\orns~
l)eep The suggestion was adopted.

Glancing back in review. it will be seen that the Tuscarora
found the fiest depths of 4.000 fathoms and approashing 5,000
fathoms ; that the Challenger discovered the next great de-
. pression, considerably upwards of 4.000 fathoms in the bed
of the North Pacific; that the U.S. coast survey steamer Blake:
developed the 4,500 odd hthorn s depth in the North Atlantic,:
at a locality tirst indicated l)y the Challenger’s soundmv 3. and»
that lastly the kg ria now comes forward with her great
depths of more than 4,000 fathoms discovered in the South:
Pauﬁ(,

These four vessels are the only ones that so far have dls-
covered such deeps. but the work of oceanic survey is progress-»
ing in some yuarter of the globe allthe time, and in order that
th» primacy in depths may be m- uintained for the North Pacific
off the o1t of Japan—so far as our searchings with the lead
over the vast waste of waters can determine it--the sugges-
tion is agnin urged upon the officers of the Japanes» Naval
Sepvies to talén up the waiting threads of investigation that
sem to beckon them tn action a,long their own coasts. in
waters of rare interest and rich promise. =

The impartial student of ocean literature will accor.] merite 1
prominence to Great Britain and .the United States in what
s thus far been accomplished in deép sea exploration,
whether as regarls the amount of work doue, it: scope.
scientitic grasp and value, commercial importance of results
or thoroughness of execution.

It seems hardly necessary to add that this hreaking of the
spell of the depths and successful interrogation of its secrets,
has Leen due principally to the diligent effort, dogzed purpose,



undaunted energy inventive genius. and ready adaptation of
iteas and methods {rom whatever sonrce, towards the accom-
plishment of desired ends. so notably characteristic of the
kindred peoples of the British Isles and of the United States.

< I'l pot s girdle round sbout the Enrth
was roidle boast ; it has already been practically done. To-day,
over the continents and along throngh the deeps. runs the fine
girdle of conper wire through which flash the happenings of
the day and the forecasts of the morrow. ** O)n the wings of
morning " our questions may fly through its magic thread to
the uttermost parts of the earth, and the shades of evening
bring back reply. That we are enabled to do this wondrous
thing is due, in great part, to the happy solution of the pro-
blem: of the depths, and to the fact that the contour of the
ocean bed and the character of its soil, have been sv satis-
factorily made known to us. For- this achievement in the
compelling of one of the great and mysterious forces of Nature
to minister to our daily use and welfare, our thanks, it is
submitted, are due to the seaman as well as to the scientist.

(Cheers.)
TATLE FOR CONVERTING FATHOMS INTO FEET AND MILES.
1 Fathom —- 6 feet — 0 Miley
1o — 660 —  F -
220 ¢ — 1820 % — %
440 ¢ — 2,640 ¢ —  §
660 ¢  — 3,960 ¢ — §
T 880 ¢ — 5,280 ¢ —— 1 ¢
1760 “  — 10,360 ** — 9 %
2,640 ** —_ 15,840 *¢ — 3
8,520  — 21,180 ‘¢ —— 4 ¢
4,400 ¢ -— 26,400 *¢ — 5 ¢
4,655 . % —  97,93) ¢ ... 13+ “

*Plus 15 ft,



