
........ 

.... .... 

-. 

"&E DJ~PTHS OF THE PACTFIC ON THIS EAST 

~ ~~ 

LIBRARY 

AUG 2 8 2006 
N ~ L I U ~   la^ uceanic & 

Atmospheric Administration 
U.S. Dept. of Commerce 

.I:- 

'COAST OF JAPAN, WITH A COMPARISOX 

OF OTHER OCEANIC DEPTHS.. 

OCTOBER 15, 1890. 

BY 

near Admiral GEORGE E. BELKNAP U. S. NAVY. 



National Oceanic and Atmospheric Administration 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink, 
Binding intrudes into the text 

This has been a co-operative,project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document, please contact the N O M  Central Library in Silver Spring, MD at 
(301) 713-2607 x124 or www.reference@nodc.noaa.iov. 

LASON 
Imaging Contractor 
12200 Kiln Court 
Beltsville, MD 20704- 13 87 
March 21,2005 



a DEPTHS OF TnE PACIFIC O S ? l ! H Z - m T w m e  
OF JAPAH, WI'I" A COMPARISON OF OTHER Wk'&M 

OCEANIC DEPTHS. GiC 
%7* 2 

OCTO~ER 15, 1890. 4. p2 

BY 13- 
/ H I  

READ BEFORE THE ASIATIC SOCIETY OF JAPAN AT YOKOHAMA, 

REAR -4DMIRAL GEORQE E. BELKNAP, u. s. Pl'AVY. 
L-.O. _- . .  

Mr. President, Ladies and Gent!emen : 
I n  tbe late spring of 1874, I had the honor of laying 

before your learned Society a paper on Deep Sea Soundings. 
R. M. S. (Ihallenger was a$'th;tt time eiigagHd in making her 
fanioiiv voyqy! of deep sea exploration round the world, and 
the U. S. S. Tuscarora, under my command had just arrived 
in this hay on H similar work 80 far as pertained to depths, 
currents, charactel. of bottom soil, and oceaii tempraturea 

The main ohject of the Tuscarora expedition w y ,  however, 
to determine the femihility of a cable route across the mid 
Korth Pacific from the coast of California to  this port, via 
Honolulu and the Bonin Islands, and on the homeward run 
t o  survey a second route from a point on the east coast of 
Japan on a great circle running throrigh the Aleutian chain of 
islands, and ending at Cape Flattery at the entrance of Puget 
Sonnd. 

The mid Pacific line of siirvey had heen sriccessfully run 
and the Tuscarora entering Yedo Bay on the morning of the 
92nd April, anchored off Yokohama that, afternoon-a welcome 
havcn of rest after much hard work aiid anxiety. 

After a few weeks of needed recreation on the part of the 
officer3 and crew, aiid the season favorable for resumption 
of the surwy had i rnvrd, the Tuscarora put to  ma OI? the 
10th of June to begin the liiie of mti~dings on the Norlhern 
route. 

l h m  what had cone hefore, i t  was anticipated that the 
work ah'ead WOII+&~ 

and all hands were j u  1 ai1 over ~99kT!lkgf!kR&i::; 
U, S, COAST AND GEODETIC SURVEY, 

and must be carried on Book Inventory 
I! not returned before the Expiration 
of the Calendar Year. 



promise t h a t  sc-emcid to I-e i:i dore. KO escpssive dq'ths-tho 
greatest 3.987 fat.hcmis--not qiiitr :'$ stxtatr n~iks-liad. I:wn 
f o ~ ~ o d  i n  the l i i i t !  just compl4,rd, w;~ert?. if in  any pw: OF th j .  

Pacific-. i t  might havv h e n  c q m A c A d  very d i ~ ~ p  watcJr woiild 
1 1 ~  diwIost4 ; and from tlie Roiiin .Islands ti) the eiilr,zilcc? of 
Yetlo Bay the greatest dGpt.1~ fonnd was 2.4:)s fatliorns. It, \vas 
also known thn.t lip to t,li:it tirnt. the soiindings of tticl Challenger 
in  thv Couth Pacific: tiad not Cxcwled 2.900 f+thoms vinderd. 
in a11 her deep sea work in that  regiori oE oc~~rz11, she nevtr 
sourideti llryoiid that dvpth. 

rude awakening was soon t,o owur. for hardly had the 
ship gott.eii a fairly good offing when. at a distance of only 
100 miles fi*o;n the coast, ;I sounding wafimade in  3,45'7fatlioiiiu, 
tile wilter; hiving deepened niore'than 1,800 I'rttlio~ib in a 11111 
of 30 miles. 

The next cast wa.s still xiiorv startling. for when 4,613fathoms 
of wire had run out it brolte without L)otto~~l having' bceu 
rcac: hed. 

This was in lhct  Kuro-Siwo or Rlaclr S h a m  of Japan, and 
thi: c u r r h t  was  60 strong tIi;it the wirtl, in spite of ill1 tha t  
I X ~ V ~ O U S  experiwice CI )iild S I I ~  wa3 swept under the ship, 
finally parting iinder the strain. The piiqiosea o f  the siii*vey 
kttd aiil'ount of wire on hand ~-oi i ld  not, aclniit (if corJ1iiiiiw-I 
cxpcrinieiit, 1-01- wras i t  believed that a c a l d ~  c:oultl he laid in 
such d r q )  wp.tt rs. encouiitt ring so ~Iroiiga twwnt .  The ship . 
was tlictrefort~ hejderl in shore to  nin up the const and lwgin 3 
new line. The great vircle wns taken lip again iu Latitude 40 
iegrew Ifortti, bii t 1iri.e tile water also dwprned r;apitlly, and 
at tlie thin3 cast froin the initial ciii*ve of ddp.~.rhii-e, tile,Ic:ad 
dropped to 3.439 fathoins, f o k w c d  \Jy depths of 3,585 fattho.c:s 
aud &507 falhoms, 40 and &O tnilw fiirther on. Then, in the 
next 40 miles l.hs lend was found to drop to tlio great, depth oE 
3,448 fathoms, and t!ie Miller Casdh Themoniett!r carno up a 
peifect wreck from t h e  resultant prcs:urc ! Thch next .six f i~i i i i -  

ings, at inteiwls of 40 miles apwt, rt?vcnled dtyths of 4,356, 
4,C41, 4,234. 4,120, 4,411 and 4.655 fathonis re!;pc:ctivc~ly. The 
tthal t i  1.c occupie 1 in mrdting tlic: c;tut, in 4,:%jti fathoins, and 
gettiug Lac;.; a Lottoni specinien was Xh. 2Gm. 57s. 

Hut 



Pood specimens'hzd bocqhro:ight up from four of thesedeptlis, 
and in one olhfr th speci;nen ciip had sti*nclc solid rock. A t  
the ]:ut two u ~ l d  deep;\ of thqss cljtq tht! wire had parted. 

In  the fir.,t instance the accident WBS duct to owr coiifid,etice 
piid ~ B I * ~ ~ ~ - ' S S ~ ~ ~ ~ Y Y  ia rwAiiig in, but in thdlsst  aiid dec~pt&cnst 
the wire fairly piilletl ia  two. being part of a new hattiij of wire 
received at Yokohsnia and not ko strong as the wire originally 
pu ppl igd. 

111 view of tliese reninrkablp depths developed, the conclusion 
was irresistible that the great circle rouh worilrl have to lie 
nbandoncJd and a, new line of less depth adopted if it could bo 
found. It was thrrefore det,cnnined to  ruii Lqck to Hakodnte 
for a fresh supply of co 11, then to shirt, the Kurilrs for a co:~- 
gidrrd)le di&aiicc! before heitding over for the Aleutian chain. 

These deep sounding3 had heen niade under exceptional13 
favorhle  condit,ions-!ight wind, smooth sea and gentle swell. 
h'o sinker c*ould have dropped straighter into well than the 
wiw r u  down in these 1 our 0- five rniltls depths. 

had no meaning here. The great b \rd wrote at rz 'im when 
the depth of the sea was an  inipenetralh mystery. Yvt his 
bne dictiim yenrained good until l h e  latter half of this 
centriry. for froin the Iwginniiig until within a very recent 
ppriorl th '  ocean depth; hxd remaiwd an iinalit'wered prol)lem 
which in evcry phase and t.poc.11 of civilizztion had baffld the 
fikill and piltieilcc of the searmn. the quest and genius of the 
philosopher the curosity of thz idler aiid tho imljracticaldity 
of the dreamer. 
. R u t  now the veil had I)c?en lifted and the problem had been 
Ilappily snlved. 

!l'h~ appliances in iije to-day for rneasiiri:ig the depths are so 
~iiilp19. so acwratp in their worlriiig--thst no doubt lingers to  
question tlic results ohtdned. 

Hakolnte w a s  left on the 70th of June. and skirting the 
Kni-iles iintil Lnt. 48 dc)grcJe:: E. wiw reached. the course w a s  
laid awoss to  Agpatou of the Aleutian group. The water 
drepriied rapidly agdiii and R depth of 3,754 fathoms was found 
:bout 110 miles West of Cape Loptka, whencw the bed rises- 

'*Deeper tliirn e'w pliirnniet x o i i t i t l d  " 



and forms a ridve hetwem that point and ths Aleutians like 
the " Th~Iphin Rise" on theso-called catlle Idateau in tho Koi4h 
Atlantic. The depressioii near the Aleii',ians. and only 70, or' 
SO rnilcs from land, revealed a cleptli of 4,&7 fathotnu, thus 
giving lis anothrr siirp&e on tho Northern line. The depth on" 
the summit of the ridge w a s  1.777 fathnms. 

Tnrniag hiwk rowfo ihe series of cJctp:hu i*xqyin;f From 3,500' 
fathcms to  4.CCO fsl l ion~s and upwai4s. to the SOiithwar8 a id  

Westward of this ridge, it is seen that a trough or Imsin of 
extraordinary depth and extent, is developed Rlong the East, 
coast of Ja;an and Kurilt: Islands aiid und&tlie Black Stream.' 
cf greatw exteiit than any similar or approaching depression 
yet found in any other region of the great oceans. 

In her passage from Yokoh;ima to  Honolrilu in 1875, the 
Challenger found a depth of 3,950 fa$homs some 200 miles due 
East from Cape King, and 3,560 fathoms 160 iiiilcs further on. 
Tlience Eastward 1,7(JO iiiiles nr until nearly up to the meridian 
of the Hawaiian Islanc!~, her Goundings were all less th im 
3,000 fathoms. 

Her fiist two soundings after leaving Yokohaiiia prob:ihly 
indicated sornewhkh near the begin ning of t h i s  graat degressioq 
bf the occ'an bGcl at its Fouthcrn part, and an insprction o l  tho 
iehart witli 'the positions of a11 these deep sounding3 plotted;L 
lends to the i*l!~soiial)le iiifeiwce 1 hat th i s  deep mbmarino, 
vallry extends along the coasts iii a pai*allel direction for moiw 
thnn 700 niiles with a prol)nble widt.h of, some 850 miles. 
Now taking tho deepest cast of 4.655 fathoms or 27,930 feet 

which is soiiwthiiig 1 1 1 0 n 3  thaii five and a quarter statute miley,,' 
the deepest water yet found-its mai-vellous character will Le 
mor; vividly appretiended if we consider the fact that could' 
the giwt niountain of Japan-thg noble Puji-Yarni-be d id  
off into this deep tmsin, another mo:inta.iii of like r n m  aiid 
height might be p i l d  on top of its pea'rs :Ln 1 yz; its do.il)le?L 
heiglrt would st.ill he nearly two  tlririh of n niile u?der water. 

But intcresting as aro the facts so far disclosed in the develop- 
ment of this wmdc rful vnllcy in the oi.ean'8 bed. the gtory i3 
by 110 means yet corilplete. Further reseaxh would douldlciss 
rjveal &ill greater dtAplhs, clefiiu? the bouudarics of the great 



depression arid 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, volumc and other physical 
characteristics of a similar river in the ocean-the Gulf Stream 
which sweeps along its Atlantic Coast. Many facts and 
phenomma of interest and importance were thiis added to our 
knowledgs of the physics of the sea and niuch credit accrued 
to 4 1  engig?d in thzt research. 

The officers of the Japanese Navy woiild confer like lnstre 
ripon their own service and country and benefit, to the world, 
were they pwmitted to do a similar work in their own Hiiro 
Fiwo. I n  surveying the coasts and harbor:, 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, aiidgive 
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 them 
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 proloiigttd cruises for deep sea research. 

In passing to a cornpariso!i of other ocean dephhs with this 
deep water off the Japanese co&, let it be noted that at the 
Eastern end of the Aleutian chain, a depression Bimilar to the 
one discovered at its western extremity wa8 developed though 
not quite 80 deep. The Tuscarora found there a depth of 3,664 
fathoms, and in 1888 the U. S. Fish Commission uteamer 
Albatross sounded some ‘200 miles W. S. W. froiu the position 
of that cast and parallel with the coasts of the Aleutians, in 
e depth of 3,830 fathoms. These youndingj, eighty and ninety 
Files from the land, represent depths of over four i d e s ,  and 
from the rugged formation of the group and the facts which 
recent hydrographic researches have established, it is mor0 



than proha1)Ie that this depressinn skirts the entity, lepgth of 
IfiC c-hain on itti Fouthern or Pwiiic: side. This therefore is 
anotlv'r section of the  North Pacific that  would most likely 
well wpay further investigation. 

2'0 accwunt for the soundings quoted fiom the Fis? Corn- 
rn i shn ,  let me digrws here a morirent to say tliat the United 
h t w  Cc mmbjou  of Fish and Fisheries. have two steamers- 
the Fishhawk and the Albatrose-engaged in the Atlantic and 
PaciEc, to determine the species, the habits, haunts aiid 1)rerd- 
ing plaves of the finny tribes inhahiting the waters within the 
,jurisdiction of the UnitedStates and in neigh1 roring proximity 
t h e r h  ; aiid iu the transplanting of food fishes from one 
locality to another whenever the n e c e w y  conditio~is will 
adinit of it. 

ThesevesseIsarp manned by officqs and men of the Navy, and 
wundinp, trawling, dredging. thetaking of tetnparatures and 
the multifarious duties of the naturalist, go on continuously. 
Hence it conies almut that in the prosecution of this heneficept 
xork much'hydrographic information is furnished the Govern- 
ment.* 

*Sinc*e p r w n t i n e  thin pnpr ' 0  the Soriety iniel l ipn~.c. has h w n  
rw-iwcl of the nrrivel of the Alhatrntcs irt Sen Frrrnrinco on lke 
26th illfirno from IL neaqoii'n rxpforatinn in Hehriny'n S a .  
I but. f'onidr. Tanner. E. S. ., Commanding thirt s-~*n14. repnrtr 
t l i d  the princ-ipel work clone was the exuinin:itirin of the wrlflnh 
and l i i i l i b i i t  Iiankn i n  that MU from Ouniruak P nn to Brihtol Ihiy,' 
itnd llie deternilnution of the 100 PatltomH line don): the Novthvrn 
C.OiL*,u(.U of the Aleutilro Group, carrying it Wextwirid to the 176th 
Median. 
Tliu return trip W(UI made along the Southern coutn of the cliuin 
untl tlrep hCD boundin# hlrd '' off and on," confirrued 1 lie tlirory 
advanced to the elltct ttiirt there ia D solmarine tiuugh or utllt-y 
ruiiiiiiig perullel wi th the Aleutian Qroup on iB PuciHc wide fn m 
t.000 futlioiiin to 4.W futhotun i n  depth. This trough ~ n i -  
iitw Jrr Tuiiuer estimates to be mime So miles it1 width. 
H e  alba mjn, ** Wbrn the dikcweiy of the dtep wuter near the 
Eiihlwn end of the Group w u  made bx Captctio B e l k n q  in  1874, 
i t  W ~ N  quite a niyntery. It wuo a qiiewtion wi th the (fenlogirts 
wlirtlier it ww an irlolatea hole or LL trouglq ly ina yurullel with 
tlie islands." 
0 1 1  t11itt point the writer would remark that from the great depths 
fuuiill Lt b d i  endti of the chain in 1874, he has nwer hud uiiy 



+oubl but that systematic investigation in tlrnt region of theNorth 
Paciflc would disclose a deep diqwession of the wean I d  d o n a  
the South 'COJ ntw of the Alriitians. similar to the grwt nubmarine 
valley developed by the l e d  don:: the E:&& coasts of Japan. 
It may Cot be am,i!w to :rdd that the Albiitrous found tlic? c d  hanks 
to (*over R very extensive area in %bring's Sra ;dong the ahorw 
pf tile Alaskin pcninsiilar and that the flsli will cwnp:rre 
favor:thly an to qiirility with the Atlanticxpeoies bmitles coverin:: 
a miwti qrcutc'r extrat of rango. 

0 ~ 1 .  24. 1590. a. E. P. 

1 A s  stRt(Y1 in my pzper re2d before yair Sciefy in M.ry 1Rt.F 
the deppmt reliable sniinding made anywhim in ths ocetn lip 
to that timc, w m  a sounding obtained by the Challongw in G 

depth of 3.87.5 f:tthomg some 80 niiles Pu'orth of the V i r ~ i  
Islands in the North Atlantic:. 

In 187fi the c'. S. S.Gett,vsbnrg gnt. minding; in that im- 
tnedi:xte locality iu depth3 oP 3,595 fathom3 and 3,691. 
fathoms. Two or three years later. 75 milos \ V w t  from the 
f'hdlmger's deep cast and 70 miles Nort!] of Pu ?r:o Ri: >: th 9' 

u. s Coast Survey skamctr Blake hroug'it lip 5 q:)n 1 wscini*n 
of the bottoni soil from thwxtraor3inzry lepth of 4,561 fat,ho*n; 
or oiily 94 fathoms less than tho TtIscaror.3's deepest soulding 
off the coast of Japzn. The Blake also got other depths id 
that vic:jnity of 4,529 and 4,223 fathoms. 

This deep depression in the h'orth Atlantic. app.zrent!g 
circumscribed in extent, has been named the Internationat 

A few year3 since a Oermm ship of ww g d  a depth of 3.835 
fathom8 about 500 miles S. E. hy d. fr.,m Bwmu la No othsr 
d~ptlis approaching by R thousand f.tthom i this grrt it de'- 
pri~siori, have YO far Lwn found in any other regioii of the 
Atlantic $ , h e r  North or South of the equ ttor. 

About midway between ilrr iiu.ia aud the Virgin I~ l i~1d3 a' 
dopth of 3,370 fathoms hasbeen found, and less tiialt 40 ittiles 
west of  Bermuda a depth of 2,650 fnthoriis h:zs been mc?asur.!ct.j 
The LTgaht depth yet sounded in the South Atlantic is 3,284 
fathoms. That depth wad found by two $hip& I J  tho  dnibtl 
States in different lciwlitws, the ltssex aiid tm Waciiusett. 

lJCWP. 
f 



Tliera are per:irpi no other r,.gions of thegreat oceans whwo 
the depth and coiltour of their bed hanrebeen 80 thoroughly de- 
termined and mapp4  out Ly the lead as the sections of the 
Xorth Atlantic comprising the enclosed s e a  of the Gulf of 
Mexico and the Caribbean. This exploration which iacluded 
trawling, dredging and the deterii~ination of currents and 
temperatures. and other poitits of sc ih i f ic  interest aud value, 
was rno~tly (:on l u c t d  by Corwn inderj Sigshee and H trtlett. 
U. S. N. Associated with Sigshee for two or three sensons w w  
Mr. Alexander Xg W j i Z  of Cambri3ge. das<., upon whom the 
m m l e  of hii illujeJriou3 f Lther, th3 lafs Pr.)f. Lotiis Agassia, 
Gas so worthily fa1le.i. 

In the Western part of tha Gill€ of Mexico, a comparztively 
shallow body of water. there is an extensive basin of 9,000 
fathoms d e p t h  and niore. 

The Western part of the Carilbhean, too, haii a long. narrow. 
submarine trough with depths of upwards of 3.000 fathoma. 
and not more than 25 miles from the islsrlrl OF Cfr in I f7tyni.m 
in this locdity, th= great depth of 3,488 f ithomv exists. 

Th lse depressions have been named the Sigshet? and Bartltatt 
Deeps respectivplg. 

Some of the chmnels Iwding into the (laribhwti through the 
West Indian chain of islands from the Atlantic, disclnu? 
wonderful depths. A t  the entrance of the Anegada Passage, 
for instance?, thrre is a depth of3,045 fathoms or 34 rni1e.s. 
; For some two and a. half yew3 past H. M. Survpying Ship 
Egeria has heen eiigaged in surveying certain sections of thh 
South Pacific. Csp:ain Whartoa, R. N.. the HyJroguphw 
t o  the Admiralty. states the purpouea of the survcy to h a+ 
follows :-" The ti  ne hzviiig arrived in the general iatwests 
of navigation for a sy~tenisti  : examination oE the bed of the 
Pacific; Ocean between New Zealand rrud the Sandwich Islands, 
i n  order to  verify or disprove the many doiit)tful dangvm 
reported, as well as to fix the positions of and to survey such 
groups ( J f  islands a3 lie o 1 th  3 t r  L C ! ~  betwde 1 ths Britiih 
possessions of Canada and Australaskt -there being a growing 
c!eijird to see these (:o intries united by submarine cables-H. 
M. Surveying Vessel Egerin was selected for this service, and 



asrived in Xew Zealand, April, 1888." Vide Reports Hydro. 
graphic: Department, Admiralty, 1888-89. 

The Egeria has achieved remarkal,ltt results. Up to  tha 
prriod when she began work, the deepest water yet found 
South of the Eqriahr either in  the Atlantic or Pa(-ific was 8 
poiillding of 3,367 fathoms or a depth of 38 miles off the r:n& 
of Peru in July 1881, by the U. S. S. Alaska then iinder the 
writer's command. This cast had been made a b u t  100 miled 
%Vest of Callno Bay. But uow the Egsria wa9 to t tke  aw%y 
€hi. palm for such supremacy. for in Augint 1888, that v e w ?  
utiler the comm:tntl of Captain Pelhani Aldrich, R. N.. had t h e  
g:oodfort,iiiic to souiidina tlepthofb498fathonis Lat. 34 degrees 
87 ~liiiiutw South ' ong. 175 cirgives OS minuks \Yest. Twelvd 
miles South of that podition the ship got a n o t h w  cast in  4,295 
fathoms. Thcse soundings wtw in the vicinity of the Friend19 
and Cook Islands the nearest land, Tongatabu, being Home 360 
miles distant. 

The total time occupicd in making tlw deepest of thew cast4 
and hauling hack the sprcimea tulle w a ~  3 houw 15 minutes. 

I n  June of the ntaxt year, 1889, theship now umler the corn- 
mand of Commandrr C. F. Oldhani, R. h., foiind thv 8tdl  NO^ 
rernwkable depth of 4,530 fathoms. This WAS in Lat. 17 
hrgrws 04 minutes 8.. Long. 176 degrees I4 nrinutes W.. oP 
bhout 170 miles N. E. 3-4 E. from the nearest idand of the 
Friendly Group. 

Uu this occasion the sztisfaction of hriiiging back 8 
kaniple of thr hottorn soil was not ha?. The sinkcar would 
not detach and the wire hrokrfrom the exces3ive strain when 
attwiipt W i l s  mndeto reel it in. Only those who haveexperienced 
similar mishaps in deep sea soiinding9 csn take in and 
appreciate the disappoiiitmrnt aiid vexation of such untoward 
moments and happenings ! 

The Ch;tllenger had. in March 1875, Eouti? a depth of4 473 
fathoms in Lat. 11 degrees 24 miiiiites N., 1,ong. 143 degrred 
16 iiiiiiutes East or ;lbout 150 miles S. W. hy S. from Guam 
of the IJadrooe Islands-thedeepest water yet € m i l  by her i6 
$11 her rrseardres of threc~ and it half years in ths  great ocraiis. 
'the next , . w p d  wJter found by Irer ill the A\orth Paci.,c w ~ S  



:a hout 600 miles North of the centre of the Hawaiian Groiip 
where a cast was rriadr in 3,540 fathom*. Korth o f  that posi- 
tion and in a distance of GOO ijtilej she made four other c:astu 
in consideraldy lesser depths, the deepest, and most Sorthern 
in 3.125 fathoms. 
. The sounding line u s 4  on hoard t h c b  ~hzllengor R T ~  of tho 
l w t  Italian hemp. spwially prepnrd for thil expedition. Thu 
KO 1 size. mostly used. was one inch in circuOiif(?rence-witb 
brpaking strain of 14 cwt. 

The Egerin discarded the hempen line and IIW? galvnnizd 
wire of p a g e  20. For tho.% who have wen t hc workings of both 
!ine and wire iu great depths, there can he lmt one con(*lusion, 
viz :-that the soundings with wire are the more accurate and 
are rnar!.e with greakr facility-together with a saving in  tiine 
and  k w n i n g  of lahor. 

Perhaps there is no need to recall the fact that the Tiiscarom, 
in making her surv~y, iised the admirable machine invent& 
by Sir William Thoinson of Glasgow Univeriity. for sounding 
with Fiano wire-the first exteuded us(* of the apparatus after 
its conception and construvtion by its distinguished invrn t or. 

That niachine. in modified forms. is now t1st.n exclusively 
#or d e p  sea work on board the VPSSP~S of the Unitrd States 
whether of the Navy, Ooast Survey or Fish Coiiimitisioii 
wrvicez. 
~ It may be said in passing, that  every man with the least 
strain of genius in 111s composition is a lrit of a crank. KO 
Booner dws such a man get hold of an invention or creation 
of another than he sets about at once to improve, tinker or 
modify it. 

Thicl simple niachitie, dcviscd Ly Fir Willirm 'Jhomscn, 
foriiis no exception to such practice, though, from the ex- 
prierice of the writer, but few modifications of the machine 
were needell 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 rbf the modified machine3 now in use are PO diffewnf 
from the original appariltus that bir William would hardly 
believe the fierise of his own cyes could he see tht ni, hut the 



priiicipb which governs thcm all and gives to them their in. 
coniparahle valne, is a concq)tiori so’lely his own. 
I The Tnscarora had hcen at first supplied with a duplicate 
tiPPijI*<\tUS for sounding with rope. It consisted of a heavy 
iron red arid dynamonieter with donkey engine accoriipanied 
by €orty odd miles of rope of varying sizeis Its u3e was soon 
di:c-irded. 

The modest little Thornson machine in its sniig iron tub  
scenicd a1)snrd i i r  contivst, but like David and Goliath of sacred 
ktoiy. the little drum, which with five miles of wire woiind 
upon it weighed no mor+ than 140 pounds was the easy victor. 

Lieiit. iiow Lieiit. Coinniander Cleo. -4. Norriu. personally 
atteniird tlir m Inagement of the machine, and one never tired 
xvatching thp workings of the reel at its place in the ganglaray, 
ao nois<\l*ss an? porfect in its action. and t,hs wire so fine that 
it ccwld h.irl’y he wen from the poop deck i n  c*loudy weather 
br when passing cloiirls threw shadows over the ship. Fomw 
timrs. at the sppronch of evening. the writer stood in the cahin 
doorivay watching iq t h s  dw-,ening twilight the moveinentsok 
the drum, and coiild detcx:tl easily the mornent of striking 
bottom. althoiigh the revolutions could only be distinguished 
by certain discolorations on the sides of tho druni its they 
struck {he  eye in passing round. At night too, the gleams of 
the  lantern flashing on the drum, oiily iieedrd for the reading 
of the countrr aiid the noting of the splices. recording the 
nmmnt of wire ont. revealed its motions and indications at 
the far  clnds of the ship equally wc.11. 

Thv apparatus for the automztic detachmwt of the sinkers 
when 1)ottom is struck, and tho tubes, cups or cylinders for 
I)ringing hack specimens of bottom soil in use on hoard t h e  
ships of Her Majrstty aiid the United States, are the inventions 
of Brkish and Ameiicaii Kava1 officers a11d others of their 
resprctive services. 

Every now and then i t  is announced in tho newspaperj and 
periodic:& that eight aiid iiine miles depths have been fount1 
in the Indian Ocean. Euch nniioiiucemei~t is bwed ou th? 
reports of sporadic attempts at deep sea muuding some thirtp- 



five or foI-+ ynvs qgo, wlieii guess-work entered largely into 
the cffoi.ts of that period. 

As a matter of fact. the 1ndia.n Oc~aii  is s1irtllowe.r than tho 
ot,hr)r great oce:ms. The deepest watcr. indwd. that has lieen 
discov6retl in that ocean, save one depth of 3 . ~ 0  fattioms off 
the coast of Fiimatra and near the Kwling Ts1:tnds. is i i i  ttm 
great hight that indents the aonth coast, of Australia. Found- 
iiigs made Iiy a Griman ship of wal. in that region devthpeti 
depths of frorii 9,800 fathoms to 3,063 fatlionis and qii i te closo 
to the land. 

In my former paper I'said, *' The thcory has h e ~ n  that the 
predtttst dipth in the Pacific would befoulid in  its eastern part, 
hit so far, the line of sonnrlings run by the Tu. hoaror3 * across 
the mid north Pacific, would sPeni to prove to the contrary, 
the dcvpest watcr having been found'near the Bonin Islands." 

I may say now that up to  this sixteen year3 later period, 
the greater depths have all been found i n  t h e  Westwu p a r h  
of both the Atlantic and the Pacititi. . The theory then, by the ' 
demonstrations of the lead, mu.4 he regirded as reversed. 

Another theory was also broached some years ago to t h e  
effect that great depressions i n  the ocean h d ,  1)rol)al)ly 
corresponded to elevations of like extent 011 the great con- 
tinents and  in proximinity to them. 

Froni t h e  great mass of- data, clr. r and indisgutal)l~~, now, 
in  0111' himls, I venture the opiuiou t i! at such propusition iniist 

be amended to  coiifcmtn to  the evidence now l)efoi*e tis, that, 
as a rule. the deepest water is found, not in the w!ntr,d barti  
of the great oceans but near, or approximately near the land, 
whether of contineutal inass or island isolatioii. 

The popular belief has doubtless been that the greatest 
depths would naturaly be found in mid oceaii, hut the restilts 
of deep sea c~xploriItio 1, notably duriug the past twenty yews, 
6hOW that  such belief 'is incorrect. 

As has heeu intimated in other parts of thispaper, different 
sw;tions of the great oceans have been given special nommcla- 
tures on Physiographic maps published since the completion 
of the explorations of the (!halle~iger, Tuscarora, Blake and, 

*other vessels. The German Geographer Peteriiiaun introduced 



nomenclatures as Zollo~~s,  viz : Challmger Rise, Challenger. 
Deep, K'nres.Tlecqx Thomson Devp, Jeffreys Dwp, Carpetiter. 
h e p .  Tuscarora Deep, Relknap Dee$ and Mi1lt.r Deep. To a 
Physiographic map in A ppletoh's Physic;il Geography piib-. 
Iished iu Sew York in 188i, the writer suggested the f0110wiiig 
ajdditionr; to such norncznclatures, viz : Enterprise Rise. Barker 
&st+,, Alaska Rise, 1utern:itim;al Deep, Alaska Deep and Korris 
beep. The siiggvstiot) was ad0ptc.d. 

Glancing 1)nl:k in rwi6.w. it wi11 be sOen thzt the Tiiscarorn 
foiind the first dppth.; o€ -1.000 f;cthorn3 and appro:t::hing 5,000, 
fathbms ; thst  the ( 'h i t l leng~ cliscoveie3 the next great de- ' 
]w~.,sio~~, considerably upwards of 4.000 fathnrns in the he4 
of the '\-OI*L~J Padfio ; thzt t4h,h L. Y. coast survey steamer Rlslrq. 
devrloptd the 4,300 odd fntho'm's depth in the North Atlantic:.': 
at, a locality first iidicated by the Chall~uger's sounding's, an& 
thzt  lastly the b:giria now cornas forward with her g r ~ d  
depths of IWJrt? than 4,000 fathoills diskvered. in thr Soutlv 
Paci fit: 

Theso four vessr*Is are the only ones th.it so f i r  have dis-. 
covered such deeps. .hit the work of ocsanic survey is p r o y w w  
irg in soini. qiiarter of the glob all t'ie t i l & .  and in or.ler th.tt 
th? prirnwy in depths may be rn-tintained €or the North Pacific 
OE the f.o.iat of Japan-s; far as our ssarchings, with ihe lead 
over the? vast waste of wnkrs ;:an detrr6iiie &--the Stigges- 
t ion is agiin urged upon the officers of t'ns e J a p z i l ~ ~ ~ , ~  N:wal 
S-rvicl. to tak(1 np  the waiting threads of investigation that 
wem to Iwckon them to &ion along their own coaits. in 

The! iinpartinl student of ocean literatim will accor.1 meritr 1 
prominwcr to Great 1Jritzrin and ,thn United States in what 
11 ts fi1u.4 far Iwen accomplished in dr+p s9a t.xplor,ztioii, 
whrtlier iis regar.Is the amount of work clo:ie, it I Y L ' o ~ ' .  

SC:;C+II ti  ti^ grasp and value. commercial irniportanct? of rcsiilts 
or thOroUyhneS3 of execution. 

It ssems hardly necea9ary to add that this Iirca.lring of 1119 
qe11 of the dc%ptlis and siiccessfiil inteimgatian of its s ~ n ~ t s ,  
hiis been due principally to the diligent effort, dc1gy.d purposev 

waters of rare interest aid rich promist.. . .  



iindnuutc?d energy inventivp genins. and ready adaptation of 
i c h s  ;itid niethods front whatever soiirce, torvat-tlH the accom- 
plisbrnent of desired m d s .  so notably charactrlristic of the 
kindred peoples of the British Isles and of the United States. 

was 1 - 0  idle I)o;ist ; it has already heel1 practically donr. To-day, 
over the cwntiiwnts :ind along throiigh the deeps. riiiit3 the fine 
girdle of (:onper wire through which flash the happwings of 
the dqy atid th(x forecasts of the niorrow. " ( In the wings of 
morning " our qurstions niay fly through its magic thread to 
the iittermoat parts of the earth, and the shades of evening 
bring l)il(;k reply. That w e  are enalded to do this wondrous 
thing is due, in gnbat pal%, to the happy soliition of the pro- 
blem of the depths, and to the fact that  t i e  contour of the 
nceaii bed and the vharactttr of its soil, have been so wdtis- 
factoriIy made kuown to us. For- this achievement in  the 
cnmpelling of one of the great and mysterious forces of Watiire 
to miuistrr to our daily use and welfare, our thanks, it is 
sulmitted,  are-due to the seainan as well as to the scientiut. 
(Cheers. 1 

* '  1'11 I, irl  $1 giidlr ioiitid ~ h o i i l  I l i e  Eiirtli '* 

TABLE FOR COXVERTlNQ FATHOM8 INTO FEET AND MILES. 

1 Fathom -- 
110 * *  - 
9'10 '6 - 
440 " - 
titi0 *' - 

. 880 " - 
1760 (' - 
2.640 " - 
3,520 " - 
4,400 " - 
4.655 . " - 

6 feet- 0 Miles 
660 * '  - * '. 

1.320 '( - t '' 
2,640 '( - 4 '' 
3,960 " - t " 
5,280 " -- 1 " 

10,563 " - 
15,840 '' - 3 " 

21,120 " -- 4 " 
26,403 a '  - 5 " 

279'33.) --- t i" '' 

2 6 6  

*Plus 15 It. 


