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DEEP-SEA SOUNDINGS IN THE NORTH PACIFIC OCEAN.

OBJECT OF THE CRUISE, AND THE ROUTES EXAMINED,

In the Spring of 1873, the United States stea B
mander George E. Belknap, was detailed for the‘:::p"::‘:f“;l’n‘:llnu:ml
I;mclicublo route for a submarine cable between the United States and
Japan.,

Nothing more was contemplated than an examination of the bed of the
to ascertain its profile on the northern and sonthern routes between
countries; the time allotted not permitting a thorongh examination
tifie purposes.

Specimens of the bottom, however, were obtained with all soundings,
and serial temperatures, when practicable; the surface and under enr-
rents were also ascertained when the circamstances would allow.

The Tuscarora arrived at the navy-yard, Mare Island, Cal,, June 27,
873, when the work of preparing her for the sounding eruise was com-
menced. A portion of the battery was landed, a chart-iouse was erected
on deck, and such sounding-machines and stores were sapplied as conld
then be farnished. These preparations were completed in the early part:
of August, and the vessel proceeded on an experimental trip off San
Francisco, to test the working of the machines, and to remedy any
defects that might be discovered, before commencing to run a line of

casts were made on this trip with beth machines, which deter.
A the superiority of Sir William Phomson’s machine and piano-wire
the steam reel and rope. The vessel then retarned to the navy-
; and, after such alterations and improvements in the sonnding.
n s andi de as were suggested by experience, she
proceeded to the Straits of Juan de Faea to commence the first line of
soundings on the great-cirele route from Cape Flattery to Japan.

This line was commenced September 17, and the great-circle ronts
was followed as nearly as the winds and currents would permit. Thirty-
four casts were made, the last in latitade 53° 58’ N., longitude 1539 00
., when the vessel was compelled to retarn for coal to Victoria, Van-

) . On account of the lateness of the season, it was dﬁ
mined to defer the completion of this line until the lbllowinxlyur; i
it being deemed desirable to ascertain the continental o::‘ ‘::,‘mw‘
commencement of the ocean-bed proper, of the west coast o
States, the vessel left the Straits of Juan de Fuea Ootober 17, oy
menced ranning lines of soundings off and on shore L

»
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;hnwy and San Franeisco. Bight lines were run I?etveeu thos:a places,
and eighty-three casts were made, the vessel arriving at San Francisco
on the 6th of November. Leaving there on December 20, the lines of
soundings off and on shore were continued to San Diego, at which place
the vessel arrived December 30; eightlines having been runand fifty-eight
casts made, s 2

The line of sonndings on the southern route between California and
Japan was commenced at San Diego, the vessel leaving there January 6,
1874, tonching at Honoluln, Hawaiian Islands; Port Lloyd, Bonin Isles,
and arriving at Yokohama, Japan, on the 22d of April. Sixty-two casts
were made between San Diego and Honolula; fifty-nine, between Hon-
oluluand Port Lloyd; and fourteen, between Port Lloyd and Yokohama,
making a total of one hundred and thirty-five casts on the southern
route. &

On the Sth of June, the line of soundings on the great-circle route
from Yokobama to Cape Flattery was commenced ; but after making
fifteon casts, such great depth of water, over 4,600 fathoms, was found
in the Japan stream, that it was deemed an impracticable route for a
submarine eable, and the vessel returned to the coast to commence a
ings on & great-cirele route beginning near Point Ko-
moto.  After eighteen easts were le on this line, the water was a
found too deep, 1 the vessel was headed for the Kurile Islands, a
an inshore line of fourteen easts was run back toward Yokohama.

Being short of coal, the vessel proceeded to Hakodadi, Japan; and it
wits then determined to abandon the great-circle ronte, and to complete
the line along the coasts of the Karilo Tslands to Cape Lopatka, and
from there across the Belring's Sea to the Aleatian Islands.

The vessel left Hakodadi on the 30th of June,
the inshore ronte were completed to Glory of Russ

1 the soundings on
Bay, Tanaga Island,
where she arrived on the 19th of July; having made ninety-seven casts
sinee leaving Yokohama.

A line of son

ngs was then run in the Beliring's Sea to the north-
ward of the Aleatian Islands, between Tanaga and Ounalashka Islands ;
the vessel arriving at the latter island on the 20th of July. -

o complete the soundings on the northern route, there now remained
only the gap between the position of the last sounding made on the
ln:l,;:::h’muh I;l‘ September, 1873, and Ounalashka Island,

Of soundings was run between those points, an
-::rllilnu, one to the northward and the other wptolla :ntln:a:('l‘:f tl‘I'I:
ml:.o, :‘T’e;r":h;‘::w'n deep 'lmle of 3,350 fathoms might be
- o

making the total namber of u:n,::n; l.::i'n e et Sl ]
and sixty-two, and since the commencement of

-'lh eighty-three. f the cruise four hundred
last cast was made
Francisco September 2, ‘;\“An.m 21, and the vessel arrived at San

The following is a list of the machines and stores
Tuscarora for sounding-purposes : ok
1 Sir William Thomson’s sonnding-machine for
pattern,) with spare dram.
1 sounding-machine for rope, with steam reel, a
designed by Passed Assistant Engineer T, W, Rae,
the Juniata.) é
10 Brooke's sounding rods. 5
G Brooke's sounding-rods, (long.)
15 Brooke's modified attachment and sinkers.
210 slings for Brooke's sounding-apparatus.
11 Sands’ cups for sounding-purposes.
1 spare spring for sounding-purposes.
6 Fitzgerald’s sounding-apparatas.
8 sounding-cylinders,
100 copper sleeves for sounding rods.
1 Massey’s registering-apparatus.
1 Trowbridge's registering-apparatus.
600 bored shot, VIILinch, for sinkers.
50 bored shot, 32-pounder, for sinkers.
25 bored shot, X V-inch, for sinkers. ¥
Square sinkers, 18 to 30 pounds, for the Fitzgerald apparatos.
Split sinkers, from 20 to 300 ponnds.
1 200-pound soundinglead.
2 150-pound sou inglead.
2 100-ponnd sonnd lead.
6 90-pound sounding-lead.
1 80.pound sonnding lead.
1 50-pound so ding-lead. o
180 pounds piano-wire, Birmingham gavge No. ks
50 pounds Albacore line, (-inch untarred hemp, 9 thread.)
2,270 pounds 1¢inch Manilla whale-line.
1,700 pounls 2 inch Manilla carbolized line.
3,750 pounds 1} inch carbolized line.
2,800 pounds 13inch carbolized line.
1,675 ponnds 13-inch carbolized line.
665 pounds 1}-inch lead-line.
590 pounds 13-inch Tead-line.
9 dozen cod-ine.
1 Burt's buoy and nipper-
3 accumulators.
3 iron dredge frames.
22 swivels,
1 galvanized-iron tub.
12 Miller-Cassella thermom

oters.
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6 self-registering thermometers; (Saxton's.)

1 standard thermometer.

1 photographic apparatus.

1 microsco)

100 glass bottles for specimens of the bottom.

4 cans of caustic soda for preserving the wire.

Drawing-instruments and materials.

Sarveying-instruments.

After the superiority of Sir William Thomson's machine had been
proved by experience, and the invention of the sounding-cylinders by
Commander Belknap, some of the instruments and appliances given in
the listof outfit were not required, and were placed in store at the n
yard. The sapply of articles was kept up from time to time as required.

DESCRIPTION OF SOUNDING-MACHINES, ETC.
SIR WILLIAM THOMSON'S SOUNDING-MACHINE, (ORIGINAL PATTERN.)

A general side-elevation of this machine is shown in Plate XVII.
1t consists of & hollow, circular dram, a, for the piano-wire; a counter, b
to indicate the revolations of the drum ; adynamometer-wheel, ¢,
dsnamometer, by means of whiich the tension on the wire plas the
measared; a platform on which the d dynamomoter-
, and dynamometer are secured; and an endless rope, with its
pulley-wheel and pendant attachment
The dram is made of galvanized sheet-iron, and is securely soldered
o small iron shaft, which passes throngh its center, Its eireamfor.
ence is six feet, 80 that each of the first turns of the wire is  fathom
inlength. The sides of the drum are extended, forming tho rims of
scors thres inclies wide and two inclies deep, in which the wire s recled.
A projeetion of galvanized iron, attached to the right side of the deum
(Iooking from the dynamometer towar the drum,) forms the V' groovs
around whiel the endless rope is passed. o tho shaft on the loft e
of the dram is secured  ratehet, in which a pawl works to keop tho du.
from tarning when it may bo desirable. Tho left end of the shaft |,
ftted with a squace shoulder for a crank to reel up tho wire shen nor
sounding; and the shaft. revolves in trunnion oles at the upper s o
two iron braces, which are bolted to the platform. Th dram yeiut
bont 60 ponds. To tho left brace of the drum s scrowed a plate ot 1
to attach the connter, which consists of n rectangular box of e, -
taining cog-wheels of different diameters, xo arranged that (10"
e iands of the threo dials on one face of the box, sowlug e os "<
of revolutions of the drum in tens, hundreds, gl (1 oee " Der
e e y 5, and thousands, 7T
motion is given to these wlheels by a wormed wheel of |
i secured to the shaft of the dram Lo ol
a The dynamometer-wheel is m. 1
A8 LWo grooves on its rim: onewile 101 oA
endless rope; and the other narrower, ty re;‘:‘.-,h:'nh:::.:.w P

s
nd

ade of iron ten inches iy diamete;

Tt revolyes iy

an iron croteh sceared to an )
platform in rear of the drum, s
dram are directly in line. The dyn

tension is bronght upon the spring

scale its amount. The dynamon

which is fustened to the platform
ter-wheel.  The

required for use in sonnding, are connecte
which rests in the narrow groove in the
down through a hole in the rim of the wheel
in the end of a rod, which is attached to the sp
Then, as the dynamometer-wheel tams by the acti
rope, the cord acts upon the rod, which extends the
the pointer, and showing on the graduated scale |
of tension, 3 S
[An ordinary spring-balance was sabstitated for
described above.] S “ mi.n
The platform is made of l
and '.’il;nches thick. To the forward end of ﬁow
lignum-vite clamp, lhmnhgh ;hleh ‘:“M wire pi*l,vﬁA
used to clamp the wire when desirable. oy
The emne; rope is made of 9-thread Albacore-line, IIM
and is attached to the machine in the following manner: O
of the rope is placed in the onter edge of the 'V-groove in the um
and the part leading from the bottom of the drum is taken l: r the
Iynamometer-wheel, and once around it and the other bight
is kept taut by being placed over a pulley-wheel u.)‘::du
attachied, which is rove through a stationary block, il
the pendant hooks are seized, to yhleh \'ei‘hh;;‘u.‘ At
The object of the endless rope is to produce frict et -
which the runuing-out of the wire may be regulated, ‘
lmuhomdununumuﬂ::{“
anco for friction, may bo measured. It was :lnlund at first 2

the wire in sounding. e
Y hbhatnlthanﬂinnﬂ‘lull:h
The above description e Vil emrothis ey b

(Commander Belknap for soun ¥ &
of the weight-attachments to the pendant, which be

k taut. Ex
tho tackle, r?r l;:ccl;lh;i :'!‘x: pendant 'n nfmdnn,'ln.l
t00 weak, and the mlopllm:f a separate reel :‘ !lp
sounding. Colnmumlq nap mmwmdl'l e
¢hich he thinks may be made M‘
;:I:‘;:;:ghc upon it in sounding, and which will m

fully.
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whieh, with the flying-bridge, was designed

al tus, 2
T (1 ter Jos. L. Thateher, of the Tusarcora, is

and constructed by t‘.‘x'rmn

in Plate XVIIL o .
“I;"i:'r::):u a seetion through reel: ul o’ are spokes of w (l:.lill‘l)(!
placed at intervals around the inside of the drum, as show :“ l: ig. 2,
fitting snugly to the shape of the inside of the drum; b and ¥, disk of
white pin® made to fit inside cirele of face, cutting lhmugh‘ the spokes ;
¢ and ¢, clamps of iron nsed to hold the reel in proper !)Oilllol 5 d, bed
for reel to slide in, made any length to suit; eand ¢, rivets or 8.
Fig. 3 is a section through friction roller nd Fig. 4 is an end-ele-
vation of the reeling-in apparatus. In P’ 711, the dotted line rep-
resents the belt or rope for reeling in, which is placed over the V-groove
of the drum, and the groove of the reeling-in apparatus. This rope is
made of 15-thread tarred hemp, well stretelied, fitted with eyes and
Janiard. In fitting rns are taken out, and strands
of annealed wi 1in to make the parts of the and lashing uni-
form in size with the rest of the line, to run smoothly, and prevent
the tendency to jump. The eyes should be served and examined fre-
quently, as the strain upon them is great, and they soon wear ont.
When not in nse, the rope should be kept dry, working mach better in
that eondition than when wet.

SOUNDING-MACHINE FOR ROPE.

de from a
gon the

This machine is represented in Plate XIX, which was ma
rough sketeh taken on board the Tasearora. A machine wor
same prineiple was designed by Passed Assistant Eng
for use with“piano-wire, but this was afterward altered,
orders, for use with sounding-line. It was originally construc
the Juniata, which vessel ed to run lines of soundings in the
North Atlantic, and on the change of her orders the hine was sent
to the Tuscarora. In Plate X
over which the line passes. Midway between these sheaves tl is an-
other one, b, riding on the line, which is attached toa rod, ¢, moving :
l.u-nl!y i'n a standard, d, and having at its lower end a pislu‘n ¢, moving
dily in a eylinder, £, which is filled with water or oil to pre ‘ VIYIL \‘il)l(.‘l:b
un! \'-1 bratory motion of the dynamometer, The rod ¢ is s;, fitted that
;::g |t;,' 0, may be attached, wh serve to measure the strain on the
" . The welghh_nm small, s0 that they can be added one by one
he weight of the line overboard increases, and a o At
k‘ept continually npon it. By carefully r;guht' st
line may be prevented from run, S
strikes the bottom. If the weig]

ights, surplus
ng out when the sounding-apparatus

. hted pulley did not ride y
would stretch straight botwoen tho sheaves a and g, 1t 1oy
i 1

depresses. i Ph
i mh‘;::;“l”;‘f"“'" distance, whith corresponds to a given strain
T o (e rect J:I’eg;eThe Aonmlinx-lliun iswound upon the reel hyand
ol thess i around which several turns g
leads over the sheayes o/ and a to the sh Ic ;lr‘.:‘»« ("l:.: u:klenil
5 1’ end ol

drum j,

out-rigger I, and the end is attached to 0
drum is controlled by a break, and the nun
which the quantity of line out is calenlated, is
For reeling-in, a small engine, n, couples to the dr
from riding on the drawm, there is a plongh-edge:
it was found necessary to lead the line mwﬂx f
The druw, as originally designed, had two g
have obviated the use of the fair leaders,

line should lead from the upper instead

‘This machine was used at first in taking

erate depths, and in taking serial temp
landed at the navy-yard, and a duplicate T
on the for obtaini ]

SANDS' SPECIMEN-BOX FOR DEEP-SEA
Plate I, Figs. 1 and 2,

A key, a, sceures the tenon b into the bottom of the deep
which tenon is screwed the tube ¢, (which is conical at
penetrating the bottom,)over which moves acylindrical
with flange, ¢, which, resting on the bottom when the lead re
pushed up above the elliptical hole £ in the side of the tube
mission of the specimen, and closed by the spiral spring g,
Jead is free from the bottom,) which keeps it firmly down on
1, preventing the washing-out of the specimen in king ms
hauling in the ling by hand. The tube s unscrewed from thet
the specimen emptied out at the upper end. g

SANDS' DEEP-SEA SOUNDING-APPARATUS.
Plate 1.

The rod aa is of halfinch roand wire,‘about 18 inches long, with :
swivel on the upper end for the lead-line, and a socket at the lowerend |
to receive tho tenon of the specimen-tube b, fastened by the key ¢
wireods, /; about a foot in length, on each side of the rod connect the
flange g of the specimen-tube with & small baud, &, around therod, hay-
ing two spurs pointing downward.  Sorrounding the ling-n
are two semicylindrical weights of castiron, e, e, grooved on the
to receive the rod, and to allow thuvnlrmwﬁ:x l::‘;b play
Dbetween the weights.  Holes of three! s of an
drilled in their lower ends to receive tiit plags d @ that
the ends of the key ¢, and which keep the weights h“‘
in their upper ends, of one-fourth inch in diameter, to ve th
spurs of the band In,i vrhh:halm‘:l:n:p::rm:zp:b‘
sonnding-rod. In the ac i
nlinllngw"’nlvo of the l.:;lb;) i; m :; admit the specimen,

Dand & connected with it by rods £, rele
the weights, aud causing them to fall free from the rod,
2
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-tabe to be brought on board. The apper por-
z?"n’:‘l ﬂd:np:d::l':: flattened, and pierced with two l‘lnles, to allow
the self registering indicator (Plate 111) to be clamped to it.

BROOKE'S DEEP-SEA SOUNDING-APPARATUS.
Paltes 1V and V.

Plate 1V, Fig. 1, is shown the xlnluhmg-ap[mmlnx? Fig. 2, the
leo‘trr:m:y for mu:«lill‘g. Plate V, Fig. 1, shows |:Im shot in the nclt qf
detaching; Fig. 2, the slings. « is a shot cast with a hollo through it
and slight grooves on its sides to receive and steady the slings e.

b is arod, to which is attached an arm, e. :

¢is an arm moving vertically about the pin d, and from which the
shot a is suspended by the slings e.

&, slings and washer, which are thrown off with the shot.

The lower end of the rod is tubalar, re
eral goose-quills, open at both ends, retaining their places by their elas-
tieity.

f is a valve of thin leather, opening outward, permitting the water
to flow through the quills ¢ as the rod descends, and closing as it is
drawn up.

The original soundin

aratus, inve

1 by Brooke, had a double-
armed detachment at d, which required nicety of construction and ma-
nipulation to insure its working, and Brooke then constructed the single-
armed detachment, which has proved so successful. He afterward
designed a registering-apparatus, to indicate the number of fathoms of
descent of the ht, which was attached to the lin hyand to the
upper end of which was attached the sounding-line. This, like all sim.
ilar self-registering instruments, is of no practical use for_great depths,

THE FITZGERALD SOUNDING-MACHINE,
Plate VI.

The following description and_ aceompanying
sounding-machine are taken from
Wiyville Thomson :

The sounding line is attached to the center of the b i

. . e ar of iron £, The
bar l-m?mntp.x at one end in a claw, and at the other inan eye, to which
the chain ¢ is attached. A 8coop, a, with a sharp, spade-like lip, is
::ed to a long and ru(lle_r h'Pz\'yﬁmn rod, d, with an expanded rudder.
hlp«l enl!, Ay to nlezll¥ it in passing quickly throngh the water, and
|n“|::h this an eye, wln'ch_ fits the claw of the bar f,as ati. A door, b,
i nnwph 'y to which it is hinged, and it is also hinged to the nru: c:
¥ ich, w.:n‘:elk;l‘ I;a vertical position, keeps it open, The arm ¢ is

tached to the bar £ by the chain g, and ¢} chai
55 Mg b tho o & (nll{’,‘e’ ' the arm and ehain correspond

plate of the Fitzgerald
“The Depths of the Sea,” by Prof, C,

d  project from the rod d, 1
these is hung the weight k. The Apparatas is 8o adjusted (h;:‘:h::

iving the barrels of sev -

Tepresented in the figure
‘When the instrament st
rellevad, the weight dj
same time filling the
“into a nearly vcﬁml‘?lol?;,.
the weight of d keeping its
Professor Thomson
it to fail; but Comm:
me favorably; the form |
much resistance to the water b
gets the line full of turns, is hard
. weight, and_ the sinker is apt to s
to the Tuscarora, weighed 113 pounds.

THE BROOKE-SANDS SOWDIN}-L?P“AW’,
COMMANDER BELKNAP,

Thisinstrament s represented in Plates VILan
cup; b, Brooke's washer and laniard;; e¢/, modifi
arm ; f, movable socket for shoulder of sin]
ing movable socket. 3

The Sands cup was made larger and with ligl
one pound in weight. In place of the movable
tachment, one ring traversing within another was su
of which the laniard and washer are saved.
upper ends of the split sinker, when-the app
movable, and kept in any position Dy the screw
greater or lesser weights can be attached, and the
with the shoulders e fitting into the socket . Thi
44 pounds, i

BELKNAP DEEP.SEA SOUNDING-CYLINDER - NO. 1, WITH
DETACHING-ROD AND SINKER.

Plates IX and X. i

nder
The sliding-cylinder b traverses freely over the eylin -
sounding is held np by the lug k resting on_the lllll)l-l . d
nates in a cone, I, which screws into thecylinder a’. In .
water passes freely in throngh apertures p p', up through
chambers m ', thence up throngh ontlets i i and rryylg‘
bottom, the shot falls and disengages in the usual manr
also drops, assisted by friction of shot, and f‘:«;
shoulders j j/ bear on onter surface of ny:ﬂn 3
inner surfaco of outer cylinder being tarnt ‘
upward, to decrease friction and pnmtpi:\ﬁ,lt: e
it. g g are leather valves, Upon hauling up i
close, and the cylinder e

0 ¢ and thevalves g g




DEEP-SEA SOUNDINGS IN THE NORTH PACIFIC OCEAN.

d water from the bottom. The ring
“m::rrr:?lm ::ll.:'"" 2, and prevents the.oulor cy{in(ler
:—'Iu 0 high as to elear the inner eylinder. Being unljnnzfrztble, itean
be set for either the XLinch or VIILinch shot. The eylinder; a un-
serews from @’ to enable the specimens to be taken out m’ (4 “"{l it
also formsa shoulder tokeep the valven in place. Thevalven’ screws into
the eylinder from above. These eylinders can be made any size _nle:um.] ;
the sinkers to be cast with holes accordingly. To save the H!Ilkﬂr in
shoal water, the eupof the inner eylinder might be |.nmle in |.lupl|cntc, as
shown in Fig 3, Plate IX; the latter having a pin like that in the Sands
enp ranning through and projeeting from the outer surface, so as to
eateh the sinker and prevent its dropping off. The mud would nc.! as a
cashion to ease the shock and save the pin from bending or breaking.

MELKNAP DEEP-SEA SOUNDING CYLINDER NO. 2.
Plates XTI and XIL

a is a eylinder, which serews into the casting b at ¥, the lower part of
which is bored out to form the tube. ¢ keeps the valveplate ¢ from
ing np any higher. fand g are lifting valves, with leather washers.
The planger h is kept in p by its own weight and the force of the
light spring k. The rod I serews into the casting bat .. When the cylin-
der strikes the bottom, detaching the shot, the planger & is forced up-
ward, admitting mud and The water in its flow upward escapes
through the holes m and », lifting the valves f and g, and, upon hauling
up the eylinder, the valves close and the plunger drops down. The
specimens brought up are readily gotten out by unscrewing t! asting b
at I, when the entire interior mechanism comes out. The screw p seems
to make little or no difference in the working of the plunger in muddy
bottom, but would be of more service if hard bottom was met with,

.,

BELENAP DEEP-SEA SOUNDING-CYLINDER NO. 3,
Plates X111 and XIV.

The auger-twist a, terminating in the cup b, revolyes at the swivel-joir
Jin the easting ¢, and is kept from nnncmwi‘nu by the pin p. ik
h‘ll' eylinder ¢ is kept up by the lag I, resting on the shot or sinker s.
dn-;.dh(. the water flows upward through the holes m m’ and n n’,
When :«m is reached, the sinker and eylinder fall, the former
MI"'-’ - the n:.::ll ::hn::;‘:;l :lml ‘t,hg latter fetch‘ea up at the shonlder
shoalds er brings ap snogly around the edge of
::;':. 'l:.u.:n nul twist offering 10 obstacle, and in very fleep
o gy n::o:h‘he wire or line prevents the sinker from
o s is muhltm generally brings up a better
-'.h‘ﬁﬂltl .‘.'luh. 8.1 and 2. Though the screw is made to
o 6, faars y not seem to be necessary, as in practice, using

seems to be no tendency to twist, .

DEEP-SEA SOUNDINGS IN THE NORTH

In hauling back, the valves v and '

made of iron, should be galvanized. ghfmmu&
shot or sinker, as shown in Plate. XLV, to prevent the use of
washer, which is liable in detaching to cateh in the twist near
The dotted lines in Plate XIV show the laniards fited with

rings in place of the wire eyes, which d dets
i, yes, 0 not 8o easily

BELKNAP'S COASTING-LEAD.
Plates XV and XVL.

The lead a is fastened to the brass eylinder b by the serews s &
set for use, the laniard ¢ raises the lead a,and hooks on the Brooke
ment f. In descending, the water flows freely in throngh the ap
99 of thecupe, and upward throngh the holes & A and i i, and out
the holes j j.  The ring k and the screw I keep the lead from
high up the rod ». When bottom is reached, the lead a
over the cup ¢, closing the apertures g ¢/, and the curyed end of the cy]
der b, shutting closely down over the holes & ¥, acts as a valve to
the water offy preventing the specimen. from washing out. BJIII%

the cylinder proportionally larger, it could be made of cast
galvanized to prevent rust; and the expense of the cylinder b %
saved, as the sinker, being of hard metal, could be cast 8o as to fit and
slide over the cup. The dotted lines suggest a modification of form
if desirable. As the cylinder b shuts closely over the holes A I, the
leather valves » v can be dispensed with, 2
Cylinder No. 3 was designed for use in localities where ooze, mud,
or clay is found, and with such a bottom could hardly be bettered.
On hard, sandy, or gravelly bottom, cylinder No. 2 was found gener-
ally to bring up the best specimen. Oylinder No. 1, also, did Mk
service, especially in mud and ooze. 3

DESCRIPTION OF THE PIANO-WIRE, SOUNDING-LINES, m

The piano-wire farnished is known as No. 22, Birmingham gauge.
comes in lengths of from 200 to 400 fathoms, and is spliced whlhl
overlapping the ends about two fect, soldering one end, and lllylllltnd
other end up so that each turn will take up one inch of the wire, and

soon as all the wire is expended the end is soldered.  The two pﬂhﬁ
also soldered together at three or four intermediate points phn

. ends, and the whole splice is tightly served with well-waxed |

ds in water to tl
The wire weighs 14 ponnds in air and 12 poun: ey
ute-mile, and the breaking-strain of English wire is amtﬂ ‘
of American103ponnds. When it breaks at great depths, it d
to two-thirds of its normal aluhr:grre parting,

80, ts the use of a larger Wi L

pr:f;:ed from rust when new by being kep!

has been used, by keeping it covered with a 80
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led were of various kinds and sizes, a8 shown
t. In testing these lines, tho 1}-inch Ma-
strain of 1,830 pounds with nrls:;oglh of ]2

 seizin; nndtluaAlbncorelinoborenstr_nino 520 pounds
':l::oz::::i:leh bge:’ween seizings. i A gmatfar portion ot"l (hcls s:u'l:‘!-
ing-line was carbolized to prevent rotting, but ‘1: was fo'nn l“l“ : iis
did not answer the purpose intended, and besx_des \\:enlencr the line.
The following table shows the test of the carbolized line:

The sounding lines furnis
in the list of sounding-outfi
nilla whale-line bore a steady

Kind.

| St nchen

| Leugun

1% {12,000 | 1,180
3 gom | 120
i S0 | 174 |
% 5,00 | gao | 9 minutes 40 seconds

|
|

The lines were marked as follows: At every 50 fathoms, with a knot ;
and at the first hundred fathoms, with ared rag; second hundred, white ;
third hundred, red and blue; fourth hundred, blue and red ; fifth hundred,
red and white. Commencing again, the sixth hundred is marked with a
redrag; and so on, adding one knot for each 500 fathoms, beginning from
second five-hundred mark.

The sinkers furnished were hored 32-pounder, VIII, XI, and XV-inch

shot, theholes being 2} and 2} inchesin di ; al inkers, from
15 to 30 pounds, for the Fitzgerald apparatus, and split sinkers, from 20
t0 300 pounds a pair.
. In the Brooke Apparatus, the shot is supported by a washer with lan-
Tards {ﬂ,t:whcd, which go over the detaching-arm of the sound ing-rod;
lmr,hwllh vllfe ""]klh’l[l cy_liudcrn, it was found best to do away with the
washer, nlm:h_, in nluta_chmg, sometimes catches betseen the cup and the
Is«m;w, :'nul this is obviated b\ attaching the laniards to the shot, either
by m:u;f (l{ne shot tjuml with lags, or by slinging it by making two
grommets, of small-sized, annealed wire, of a little less diameter than
that.ol' the shot, and secaring them on it perpendicnlar to the hole by
passing a lacing between the & g
hoopsand lacing. The Jay
met, (see Plate XIV.) With
sy 2,500 fathoms, the VIIL. i

mum’h,wu princl;ul’l;u‘u:q:( ir::h sinker, (hole, 24 inches,) weighing 55

fniereased from 15 10 99 lmﬂ‘m]n ‘tzrcamnlepum,tlm weight of sinker was

the upper half of the ik ¥ attaching castings of lead to fit over
With rope, 1}-inch Manilla wha
ing from 300 to 400 pounds were

secured to the lower grom-

eline and Albacore line, sinkers weigh-
used in depths oyer 1,200 fathoms,

the piano-wire, and at moderate depths,

%
In preparing to sonnd, if
and the machine is placed on.
erly secured there, 80 that the -
upon the drom, will lead fair f
o reel up the wire, the counter
the drum, and the inner end of th
drum, a hole being drilled in the
carefully reeled up, being measure
the end of the hank i reached, and
second hank in the manner pre
continued until the required amonnf
- In handling the wire, whether me
out, great care is observed to prevent
reeling in, it is kept hand tant. In reel
the number of revolutions corresponding
of fathoms between the splices are noted in a bo

The machine having been secured in its place
less rope is passed, as previously deseribed, m“
to the pendant, and the dynamometer-wheel and dyi
nected by a cord, as described on page 6. The
for ing, with the of the wire
eylinder, which is done in the following mauner gL

To prevent the wire from touching the bottom and Kinkil
line,25 fathoms in length, made of § inch Albacoreline, interve
the wire and the cylinder. The end of the wire is secared
grommet, made of 13 or 2 inch rope, by sticking the wire
strands of the grommet, and taking half a dozen round turns
the lay, and serving the whole neatly. A small, ovalshaped lead,
ing 4 pounds, and fitted with laniards, isattached to the gromme
site to the wire by oneof its laniards, and the other one is made fast
upper end of the stray-line, (The object of this lead is mmt‘ﬁ
end of the wire from turning up and kinking whén the strai
wire has been relieved Dby the -pp:dlt:: Mefy?l:n:lpxﬂw
ower end of the stray-line is secu an L en
lmd of stout wire, one-eighth 1;:;:::«‘ -u:’. ::.: l?d‘hl';:khlln lz‘u\,
ayein thelower end of the rod Hink 3
:::‘ the sounding-cylinder, on which the weight or sinker hl‘z‘l‘
with its laniards over the detaching-arm. Thus, N'“‘: A
wire and the specimen cylinder 'h“h.g:;";::“i"
tho stray-line, and the iron rod; the rod e s
strikes the bottom, and takes the lln.\'"“l":l g
prevents fouling. These preparations having
brought stern to]!ht:l:ﬂ;ﬂ and
of the engines. In the Tascarord,
method o?huvluz to the vessel for el
was done when the forco of the wind ki
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] as become steady, the sounding.
heavy sea mnnl"lli lr',:::dtll:ul:;z :ﬂer by hand, the ;elf-mgiamriuxg
B e s ths bkt isattached to the
. - run out until the wire is reached,
stray line; “::‘L’:;’:,I:«mn?lf:l"‘gnum.vim clamp. The weights on
'hhn ":;(l:‘t‘ar: now adjusted so that the friction of the endless rope on
:h: l:lo:un will keep it from tumijng bu_c slowly when the wire is un-
clamped. A careful petty-officer is stationed to attend to the putting
on and removing of the weights. 5 et
Everything being ready, the officer in charge of the machine directs
that the wire be unclamped, and it is permitted to run out slowly at first,
and, when well started, some of the weights on the pendant are removed
to allow the wi re to run more freely ; but it is never allowed to run out
fuster than from 90 to 100 revolutions per minute. The weights on the
pendant, at first, generally aggregate 90 pounds, the indications shown
by the dypamometer being 37 pounds; and when the wire is running
out at the greatest speed admissible, the pendant weight is 25 pounds,
and the dynamometer shows 15 pounds. Sometimes, when the vessel is
rolling badly, the drum will al most stop, and in a moment start again
more rapidly th an ever; but in this case, the too rapid running-out may
be checked by pressing the hand down on the endless rope.

When it is judged that the cylinder is nearing the bottom, the revolu-
tions of the drum _are decreased by increasing the weights on the pend-
ant to 90 0r 100 pou nds, the dynamometer showing from 35to 40 pounds;
am! the moment of the cyli nder’s striking the bottom is shown by the
action of ('he dynamomet er and the cessation of the revolations of the
drum.  When the eylinder reaches the bottom, a few turns are allowed
m’;:n nul,dlyqt not enongh to allow the wire to reach bottom and kink,
& me'r::'r ;:“(Ih:-}:l (;n‘;;.()“- from the dynamometer-wheel, to allow it to
T m):l,“ o ‘:3 i:l liu>(rlm clnflr;u: (rfl;(-n liold of-the endless rope and
Pty Muks the cslinder is off the bottom with the sinker

i the men lhe!| man the rope and reel in 50 fathoms, when the
offcer again tries the line himself, and, if stil aoti G0
hus been detached, the wice 1.7 200 il satisfied that the sinker

» 116 Wireis clamped, the endless rope taken off, the

dyaamometer.wheel unshipped, and e ol : o
dmmwthemlinz—lnmppﬂmm; Eetaonrope
Al being ready, the men go to
the wire is unclamped, and the

for

b assed from the
48 810wn in the dotted line, Plate X VIIL.
the cranks of the reeling in-apparatus,

ling in is b v)
alter a little while i reeling in is begun, slowly at first, but
8 the men can do j ing i i
out, petty. 0 it. In reeling in or paying
pesty-officers stand on the ) .mf. R

m i removed ang
i 0d pat in botg,
the date, number of cast, and the l:nl'nt‘r'l

m ity and the specimen of
hich are properly labeled,
de and longitug

The stray-line is
from the drum ; the dru;
a solution of caustic soda,

machine is taken down and s
In reeling in, a pan of the

soda preserves the wire, but.

a renewal of it occasionally.
Both in running down and.

the time of every 100 revolations,
The revolutions must not be confou

first turns on the drum will be a. ach

constantly increasing, and therefore, after the firs

is on, there is a slight gain in the length of the
The following table will perhaps make the mati

Number of

| Number of revo-| Number of fath-| Gyi0 of fathoms.

splices. | lutions. oms.
7 LS 2
b 3 En i
3 800 0 »
‘ 1,200 L »

Wihen bottom is reaclied, the connter is read and the num|
olutions is noted. In reeling in, and when the last splice out h
X to the reel, the counter is again read. This namber o:“ s
gives the splice, and by looking nt‘.rmn "t?"ﬁ%ﬁ“ R

i . Then the difference betwi
of fathoms is found. Then th i ;
ing are found.

revolutions and the number of revolut
Dy interpolating, the number of fathoms correspondi
EXAMPLE. & 5
Bottom: Number of revolutions, :
Splice: Number of revolutions, 800 by table. s
(hird splice. 2
’:’)‘:lllr‘:r::w between whole number of revolutions and revolutions
splice, 50.
Gain by table, 20 ne;l;lév.
Length of wire out, 872 o
S!rn\gy-liue, minus height of reel from water, ;
ght of the s
Now, when the machine is put into use, the :ld:o e
tends to wind il ; v
constant change 10 ke
:::“I‘n: n‘;luetlluu losing, so that eqm"l,‘ lr::::l’ as
numbers of m,h:ma; :7::: ‘ll:o:empt it e form shown
ournal of soun
wl’nl;l:lun Ijn a copy of one of the soundings of the
3
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teady, the sounding-
vy s rusaing. Whea the ship bas bosots Jheu b B atocing
ok ndeite s oy araian; L fachnd o the
i ire i hed
stray line; and the line is permitted to run out until the wire I8 reached,
in the lignum-vite elamp. The weights on
r’d.h :::I:::’a:up:dsw %0 that the friction of the t‘ndlm}s rope on
the drum will keep it from turning but slowly when the wire is un.
elamped. A earefal petty-officer is stationed to attend to the putting
2 removing of the weights.
m;,‘:,m.‘ l:iug ready, the officer in charge of the machine directs
that the wire be unclamped, and it is permitted to run out slowly at first,
and, when well started, some of the weights on the pendant are removed
to allow the wi re to ran more freely ; but it is never allowed to run out
faster than from 90 to 100 revolutions per minute. The weights on the
pendant, at first, generally aggregate 90 pounds, the indications shown
by the dynamometer being 37 pounds; and when the wire is ranning
out at the greatest speed admissible, the pendant weight is 25 pounds,
and the dynamometer shows 15 pounds. Sometimes, when the vessel is
rolling badly, the drum will al most stop, and in a moment start again
more rapidly th an ever; but in this case, the too rapid ruoning-out may
be checked by pressing the hand down on the endless rope.

When it is judged that the eylinder is nearing the bottom, the revolu-
tions of the dram are decreased by increasing the weights on the pend-
ant to 90 or 100 pou nds, the dynamometer showing from 350 40 pounds;
and the moment of the cyli nder’s striking the bottom is shown by the
action of the dynamomet er and the cessation of the revolutions of the
dram.  When the cylinder reaches the botto m, a few tarns are allowed
{0 ran out, but not enough to allow the wire to reach bottom and kink,

The cord is then cast off from the dynamometer-wheel, to allow it tr‘:
tu n freely, and the ?Mcer in charge takes hold of-the endless rope and
hanls in until he thinks the eylinder is off the bottom with the sinker
detached ; the men tlu.-!n man the rope and reel in 50 fathoms, when the
officer again tries the line himself, and, if still satisfied that the sinke
:’ﬁ been detached, the wire is clamped, the endless rope t:k::: eu':rmr;,:
‘m '.I:.“I, unshipped, l‘r:ﬂ.‘ the l::lfkor‘mpu passed fmu; the
SN ready, oL tted line, Plate X VII.
e il nlamped . he g e, 08 I
after a little while as fast as the i & in is begun, slowly at first,
. out, patty.offcers atand on the platfons oer s 1"

platform outside of

sticks in their hands, to gnide the wi
ire fair; the
are lashed to the rail of the platform, so lh’at in
-l:’lr:‘ them go for a time,
by ometer arrives at the platform, it i
hﬁ‘:‘l‘:m::n:m; and when the specl’munu.
o m“ e f;ol:n ity and the specimen of

a ich are 1y 1
OF cast, and the latitade nad Jongitnge "

The stray-line is now .n.n
from the dram ; the drum js y
a solution of caustic soda, whicl
machine is taken down ”;::":l:‘!m

In reeling in, a pan of the soll
are kept near the dram to wet th
soda preserves the wire, bat eats up
a renewal of it occasionally,

Both in ranning down and reeli
the time of every 100 revolations, an

The revolutions must not be confounded
first turns on- the dram will be a fathom
constantly increasing, and therefore, after the
is on, there is a slight gain in the length of the wi

The following table will perhaps make the matt

| Number of fath-
oma.

1
3
1

When bottom is reached, the counter is read Illdlhhllll
olutions is noted. In reeling in, and when the last splice ot h
back to the reel, the counter is again read. This number of res
gives the splice, and by looking at the table the corresponding 1
of fathoms is found. Then the difference between the whole
revolutions and the number of revolutions at the splice is ta
by interpolating, the number of fathoms corresponding are fonnd.

EXAMPLE. -

Bottom: Number of revolutions, 850.
Splice : Number of revolutions, 800 by table.
Third splice. R
Difference between whole number of revolutions nd revolutior
splice, 50.

Gain by table, 20 nearly.
Length of wire outy 872, %
Stray-line, minns height of reel from water, 2.

Depth, 897 fathoms. o
Now, when the machine is put into use, lho-m

tends to wind it very tightly on the ﬂ'l:bl:'; 8
there is a constant change in the “ﬂ e on
gaining, sometimes losing mmw equal ! 2
numbers of fathoms; hence u'mmu

The journal of soundings is kept :

which is a copy of one of the
3
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30
1015 | Blue mud.
1195 | Blue mud.

Rope broke.
. . . .| Not obtained,

« « «| Wire broke.
. ' Wire broke.

SOUNDINGS OFF AND ON SHORE BETWEEN CAPE FLATTERY AND SAN FRANCISCO.

Ocr. 17 76 | Fine black sand and m
Ot 18| and gray
s dark sand.
sand,
and fine <and.
Oct. 119 ooze.
Oet. 10| 1355 | Blue elay i
i mixed, variegated
I | _appearaj
| | | Ooze and b
| Oer. 20 rown
| Oet. 2 576 | Brown ooze, |
Iy
Ot B

f 1513 | 831 | Pine gy sand with black
125 05 | fine black sand.|
i :'ﬁ EA o b’k specks,!

i Y. {
124 4o | 27 | Gray mand with biack specks, |
12040 | 206 | Gro i spocks; |
T | iy e with lack sk, |
97 | Mud and gray san, |
ST} 100 | Bloe minf ant s

e | Running down the
B EEE R

v B BRIIES] S

w w3 8RB
| | nr-l.;n With particles of

Oct.

Oct.

Oct.

Nov.
Nov.

Nov.

Nov.

| Nov.

Nov.
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\ SOUNDINGS IN THE NORTH PAGIFIC OCEAN.

SOUNDINGS OFF AND O SHORE BETWEEN SAN FRANCISCO AND SAN DIEGO.

Fout| _.,,“.Jm Natare of bottom. I Remarks.
N. g
o R
7% | 122 51 Grayish-black sand. | Line 1.
3718 | 12 54 i |
715 | 12 50 yish-black sand.
712 | 123 05 k |
37 04 | 123 22 | 1200 | Grayish-black sand and fine |
vel. |
Dee. 2 248 | 124 03 | 2165 | Greenish mud.
3637 | 12 56 | 204 ish mud. Line 2.
3 34 | 123 37 | 1940 | Greenish mud or ooze. |
BB 1L 165 | Groeniah mu. |
Dee. 2 97 | 122 54 | 1650 | Greenish mud. |
BB a0 Greenish i i back s
% | 12208 | 190 | Grayish-biack gravel. |
Dee. 2 W03 | 12 50 | 207 | Greenishi-black  sand  with | 1
. |
5| P10 055 | Very ardgryiah-blck sand. |
36 02| 122 12 | 892 | Hard grayish-black sand.
Dee. %5 B nw s gnené-:, wdmnd. |
905 | Greenish mud.
9% |19 4| 1910 Greenish ooz ity paricles
| 359 | 19917 | 20 | Gremmenand:
RN BU| R Greenish mud with fine gray |
wand.
Dee. % BB 490 | Han black sand,
21 B0 1931 | 457 | Hard black san |
R
| BI5| 13102 147 | Greenih .
| Bas 1058 6 | Groenish ol
| 04 | 46 | Greenish mud with fine par-
M| 120 47 | g0 | cly e ™
- | 18| Dak roud and sand,
B3| 12116 | 490 | Grayiapebiny, o
Dee. 7 FAR AR AR e
= N ;3}:‘, :’l: ireen mud and
g 2 'hzm Line 6.
-8 fard black sard,
s 2 1671 | Greenish
i reenish sand, mud, and
120 8 cg.,:
s 103 | g | Goar gy nd
190 14 1o 634 | No i
19,8 1° 900 | il s
; ": g :I‘M-ﬂ Line 7,
black
: 1o ellow-brown mud,
8| T St e
sand,
2 zm-.lmm

N.
R )
HEoB M 007
Dee. 30 50| 3215 | 118 51
55| 82 18 | 118 27
56| 32| 11852
57| RN N7
58| 3233|117 28
v







DEEP-SEA SOUNDINGS IN THE NORTH RACIFIC OCEAN.

SOUNDINGS BETWEEN SAN DIEGO, CALIFORNIA, AND HONOLULU, MAWAIIAN ISLANDS.
Remarks.
v | | 1871,
. 6] 1 @31 (172 71 Gay and black sand and Feb. 1| 55
2 | | " broken shells. 56
L2 ma N7 2| 355 Dark mud with fine sand.
| 3, 330 117 2 | 622 Dark mud with fine sand. Feb. 2| 57
| 4| mw|nrm| sm| mud. 58
5] 3217|1747 1053 | Greenish mud. 50
Jw. 7| 6| 3204|118 12| 203 | Rock. Took a duplieate 0
| 7| 3200|1182 | 55| Gray sand with fine black st obuinel 25 ol
specks. fathoms sandy bot-
| 8 ‘ 3156 | 118 41 566 ?v'{: nl:ml with black specks. | tom; concluded it
| Wh to be the cap of a
i "} | Yellowi submarine peak. SOUNDINGS BETWEEN HONOLULU,
an.
|
wenmudorooze. Mar. 17 | 1| 2110 158 04
Jan. O ish brown mud or ooze. i
owish brown mudor ooze. 2| 2107 158 14
Jan. 10 | Yellowish-brown rln,,":f:\ 3
3 06 | 158
o 1) Mar. 18 b 15
ol md i Mar. 19 10t
2| VA
Jan. 13| B mq-; Mar. 20 }2
Jan. W 2 :&. Mar, 21| 1 165 8
i E star. 23l Yy 4o
an. 18| 7| %7 45 o 4
®| 773 1 168
= ml o Mar, 2| 1 170 31
30| %51 1 1713
311 236 Mar. 2| 1 52 | 172
Jan. 0| B BN I 173
B W15 Mar. 25| 1 174
Ja. 2| 34| W 1 176
35| %50 Mar. 26| 2 177
e @ 3| %5 ; {g
7| % Mar, 2%
8 N. E.
PR AR T Mar, 20| 2 1 ek
0| 2508 | 14318 | 2 ish brown mud or ooz, 24 178 S
. | 41| aq o | 163 13| 28| Yelowishbrownmudor oose. Mar, 30 | 25 1108 | White coral.
2| AU40|144 5 ml ellowish brown mud or ooze, 2% 175 41 | 1817 | White
o ﬁ 3440 | 14 32 | sk | Yello rown mid or ooz, Mar, 31| 27| 2 174 g}g te yellow-brown
' =
o ®| & Ao |12 1| 2 o o Apit 1| 0| 2205|172 41 | 205 | Yellowbeon
b1 mud or ooze,
. 0| 47| B | o gy | o minloF oose, a0| 2200 | 1m8|mnt Yﬁ'&vmm
HEAN A T o Coea: April 2| 81| 2320 [ 170 31 | 3000 | Yellowreen
ud or ooz, sand,
do | fal a0 |00t | st o o | w1 | oyl
5L 250 | 152 17 | o5 mud or voze, April 3| B3| B 163 23
Jo 3| R B0 | 1547 | o mud. ¥ 31 2251|107 21
) 8 8 R i : wo 1| ) B0
y il with fine
Febo 1| 50| & rticles of sand, = 164 03 | 31
| 210|154 52 | 2488 | Yellow browminy April 5| 07| 201 1 68 it
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SOUNDINGS BETWEEN HONOLULU, HAWAIANX

JSLANDS, AND PORT LLOYD, BONIN ISLANDS.

of| L Natare of bottom. Remarks.
w [ | E
161 51 | 3000 | Yel'ow-brown mud.
it 5 B B 11505 | Hoo imestone and sand.
April 7| 41| 2407 | 160 00 | 302 | Yellow-brown mud.
2] U19 1521|288 Yellnw-bnwn mud; lump of
April 55 | 158 07 CO'II limestone with sand.
April ; ﬂ g 46 | 157 12 | 2173 | Coral limestone with sand.
45| 256 | 156 10 | 3075 | Yellow-brown ooze.
April 10| 46| 2402 | 155 08 | 3273 | Yellow-brown mud.
47| 2420 | 154 06 | 1499 | Coral imestone with specks |
of lava.
48| 2425 152 01 | 2056 | No specimen. Wire broke.
oy 0 w0 15 lG 3023 | Yellow-brown ooze.
April 12| 50 | 24 46 | 15 3061 | Yellow-brown ooze.
30| 2511 | 189 48 | 3287 | No speciment Cylinder came up
April 13| 52| 2542 18 30 | 1712 | Coral limestone with parti-| “battered. Must
cles of sand. have struck rock.
53 2556 M7 47 | 2534 | Yellow-brown ooze with hard
! lumps of clay.
April 14| 50| 200 146 10 | 3018 | Yellow-brown ooze with par-
= ticles of black sand.
55 218 144 51 | 1700 | Coral limestone with parti-
cles of lav:
Apeit 15| 56| 998 | 143 3 | 2080 | Gray sand with black specks.
5| w1 | 1l | Conl llme-wm: with specks | Coffin and  Peel
| Islands in sight,
58 252|122 84 Grl{i-ndwldlupechoftonl
an
50 %5 ‘ M2 M| 487 .

SOUNDINGS BETWEEN PORT LLOYD, BONIN ISLANDS, AND YOKOMAMA, JAPAY,

April 19

April 20
April 91

April 2

April 18 |/

1
2
3
4

5
6

EEESSex

WIG‘I:?M
70 %
B0 112
mm"mw

056 1152

302 14104

IGIB

Lonl and broken shells,
I?ﬂl , small and broken

Coral limestone with
oral limestone with specks

mestone. with lumps

of lava ndhr:l'z’:u e

ticles of hn, sand, and
broken she

Lompe and | p-mc les of lava
‘with & brown ;

Hard with fine p
m ot 'm Kmuleu oflaya,)

o oo i I
Blue mud mu.'::.'”“"
ish-black sand,

shells,

Slaty-brown mud, mlh pnr- i

Clinder came up,
ttered on point.
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1874, N,
! X sand; shells, Jue 2| 10| 10
dowe 0| 1 .::k:ndl. s 1 131
5 | ;'d m-x '"‘, b b
1 036 | 19 | Grayish-black sand and bro-
i ms | o ol 8] 82
5| ww wom| 2 Cnyi-lln-l;-rckuml with bro- due 3| 1| g2 0
ken she
6| 9533 | 1053 | 15 | Grayish-black sand with bro-| i) st
| # S - Juy 4| 48| 46331
7| 3 44| 1 06| 72| Grayish-black sand. k]
8 2552 14122 580 \(,myl;.h -black sand with gray 50 | 47 11
| 51| 47
Dark mud with grainsof sand.
s | Clay-colored mud with fine Ll 2|
particles of sand. July
Hlay-coloed mul it pari- o
rIP! of s
Clay-colored nuul with fine
particles of |
June 11 13 3737 M3 00 1533  Cla —ernrv'd mlllu N @ g :g g
137 50| 143 o ud. R P uly 5| 485
5 LRI ) specimen. ire broke. -
b ! o not eached. Juy 7| 58| 4941
J B6| 313 20 -black ot on profile, I
e 17| 33| 12w ray-black L
Bl oo x| 10 (:my‘ sand as d. 10| 61 51 06
June 1 191 30 36 142 41 | 1017 | C) lay-colored mud. July
"‘) ‘ 40 10 ™2 57 | 653 ‘bmyilll -black saud with fine 0l 5
2| 0w ws nw lhy<nlnml mud, sand, and]| July 11| 63| 5131
|
2| aro| o | 20 ‘(.myuh-lrlm:k X
June 15| W 4195 | 4 47 | 256 Clay-colored m Gl 5139
2 4146 | 145 40 | 3430 }ll-nl {rllv-w sand with black 65 5143
Jue 16 95| 013 1 146 08 | 3587 [ Yello o clay-colored ol s
| oarse sand,
o we i 16,50 | 3507 ’hu:;.w nmlrlny-fnlorv-d mud Jily: 13 1 TR
| with speeks
June 17 W | w7 B30 VO'“lIWerl -I wn 1.
| %] w7 | s | e ‘v.uﬂ.;:.nr.m.."l’..:u".....l"v'.'i'-'». 0| 6185
{ | specks o
Juwne 18| 2| 32| 1o 12| sour |yl lnd::-colomlmud L
| 0| &0 500 | | g July 13| 71| 8201
3 5 ocky,
IEIRE] 4120 Yellow-mltl-yaolomlmud P::T::Lﬁlmm 7""1 g %
1
o | B R T Wi ) e
June 2| M| 452 1413 o..y'!:u.(k sand ai fine | 7O Proke. 7| 521
| 60015045 | ssy d:',.h black sand and fine Pl
Jue 9 3| 4535 130 19 o black AL
£ 5828 B du e wy 15| 7| B
i
®| | 1085 | 1o m e fpdle - | e s1m0




‘&‘ o ".Iw-.mmmuomocnl.

—mmmmw‘u ISLAND, ALEUTIAN GROUP,
Due |00 Lattnde 2y Natare of bottom. Remarks. 1 5
1971, R, 1874, jH
177 55| 565 | Grayish-black sand. ! :
oy 1 SR | Black sand with gravel. | Not on profile. July 20} ARG
July 1 84| 5122178 % | 208 | Grayish-black sand. Not on profile.
| #3102 1782 | 1913 | Gy blacksandand lamps | Not on profe ]
of elay. Aug.
8| 5115 17835 | 548 | Gray-black sand. 20
| S1i0| 178 58| 7| Goayblack sand and gravel.
B 79 28 | 075 | Gray-black sand.
; ©| & osl 179 41 | 1358 | Gray-black sand.
e Ang. 8
1 90| 5114|1793 | 1131 | Grayish-black sa Not on profile. S
v o1| 5100 ‘ 179 14 | 1838 | Clay-colored Lo gray-
! f sand.
®| 510817835 | 17 | Cl
| ®| 5 151 178 01 | 1034 ;Caz(nlond mud with gray- | Not on profile. Aug. 9 e
July 17| 04| 5198177 50 }Rmk :‘nl.h r-yuh -black | Not on  profile; e
sand an eylinder came up
July w| %) s 35| 178 13| 45 | Broken shells and pebbles. | vers: much ba
| 9 5144|1710 53| Black sand. terod. Aug. 10 51 01
July w-’ 97 SLA7 | 178 13| 44 | Rocky. | Not on profile. ﬁsg
SIS S S— — — 53 50 | 1
SOUNDINGS WETWEEN TANAGA, ALEUTIAN I8} 8, AND CAPE FLATTERY. Aug. 11 555” 553 ,1
b I —— L 5 i 5102
July 25| 08| 515017836 | 005 | Clay-colored mud and black | Not on profile. Aug. 12 136 | 5421
| | sand. X Aug. 13| 137 | 5121
00| 5157|178 97 | 063 | Black sand and gravel. 130 [ ot
100 5‘1 " | 17807 | 1055 | Black sand.
1o 300|177 28 | 130 | Black sand. Aug. 14| 130 | 5411
July 96| 102 | 32 11 | 176 48 | 1631 Clay-colored mud with fine iy it 5
k sand. ug. 15 5
103 | 5218 ‘ 176 01 | 1681 C‘Iy:ob&!&l mud wnb dark “'2! ﬁ g
#and ane B
104 5295 175 18 | 1755 Chy<nbrrdmm‘mr: Wllh fm.' Ul
| sand,
105 23 1749 | 1508 Chymloml mud with fine -
»y ol | r,. Aug. 16| 16 | 53 b
Iy 06 | 5290 | 173 51 | 1a57 cluuok}nr mud with hard Tl
107 | 5247 | 173 04 | 10 cummln& st T o i M
18| 5258 | 17211 | o2 c:z’wmﬂ.mtm.ck-nd ol ae
100 | 53 08 | 171 10 | 1006 %Mmmm 3 Aug A7 0 Lol
Juty 8110 | 5317 | 170 2 | 1009 c"ﬁ;""’"" PR i
1t 5357 | 10098 | 1358 | chykos with fine gra Augc 1A ﬁ:‘; 2500
y mud 8
12| 5340 | ie0 01 | ‘770 Clay.enlornd mud g | % profe Avg, 0 LITI B S0 1
13| 5357 | 168 08 | 1100 | iy ooty o my- v 100 1 b
Juty | 11| 5000|163 31 | 1219 | Clay mrae Avg. 20 |10 | 8110 i
mud with black 1004 08
15| 5413|167 57 | sia Clay-colored mud wi ;o Nf.’.‘::‘;,’:,,"t: 5 Aug. 21| 162 5236 i
e % =~ One mile west of Akoutan Pask.



: ;:é  JOUNDINOS BETWEEN TANAUA, ALEUTIAN ISLANDS, AND CAPE FLATTERY.
D (¥ g 'Longitade] DD Natare of bottom. Beaurks.
1873, .N'.' lV.I
|| sept 21| 5358 | 153 00 | 2534 | Ooze with fine black sand.
Sept. BB BN 6 o Oou‘iwithlmmblnck gravel
and sand.
N 5855 Ooze mixed fine sand.
Sept. 23| 31| 5345
Sept. 77| 30| B3
% 827 14013 | 2292 | Oozo with Black gmvcl and
shingle.
Sept. 26| 28| 5317 1506 | 243 with black sand and
gravel
27| 5302 14355 | 2153 | Oooze with black sand and
fine gravel.
x| @) U2 g |27 ] Ooae.
Sept. 25| 25| 5237 | 14118 Ooze.
24| 5213|139 55
Sept. U | 2| R0 1384
2| 5140 137 32
2| 21| 51213554
Sept. 22| 20| 51 03| 131 41
ul 1| BB
L 132
Sor 17 | 5036 131 47
e | 1| B 112
e 5 1205 ud and gravel,
14 4046 | 129 27 | 1007 | Sand and mud.
o Bl ox 1B 1316 | Blue mud.
10| 4016 | 198 14 | 1318 | Clay and n b Dl e o
Sept. 18| 10| 49 12| 127 24 | 900 | Biue clay and :
9 4912|127 10| 618 |
8| 4910|127 00| 551 | San
Sept. 17| 7| 4906|126 56 | 399 | Sandy
6| 4902|1216 | 22| Clay,
5| 4853|120 | &8 Sand.
41 45471126 02| 55 | Sand
3| 48411125 42| 42 | Coarso gravel,
2| 48 355 12525 | 47 | No specimens except a few
ol im | 5511 | ‘;:;nrh:'k of fine hlnrk sand.




PACIFIC OCEAN.

ON SHOKE BETWEEN CAPE PLATY
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CIFIC OCEAN.

SOUNDINGS IN THE NORTH PA
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ACIFIC OCEAN.
GS IN THE NORTH P.
DEEP-SEA SOUNDIN(

1AL TENPERATURES OBTAINED ON LINE OF $OUNDINGS
sx

,

54.6‘
560

Jan.
4.7
Jan. ?
0

Jan.

)
Jan, 77‘\0.3 121 40145 35708 .
Ik “ll 26 19700
Jan. %8| |45 121 081147 03

510
Jan. 2947 23 33148 47

\74‘.0
[4@ z;?ouo'mm,ﬂ
149173 101150 31| 728
Jan. 30 | 50 2 01 |.
151 A 50
Jan. 31| 52122 40|
i B f
i EERIRTRREY
5 |21 13
Feb. 257 |21 3 157
\56 21 251
50121 24 115
wlﬂ 14157 36 7.
| 61121 121157 42 73,5 .
221 13157 47733




DEEP-SEA SOUNDINGS IN

THE NORTH PACIFIC OCEAN.

SEEREREEEE

N.
2140 179 20 73
21 41 178 047
21 41 176 50,7

21 56 |1
2201 l:'i
2205172 41
200171

2220 170 3

3
Aprit 15| 5 |30

72
2 52 142 21/ 71.0

"’lﬂwm 107

20 16 1638 57 744
2041 33745 .

2147 I'i') 4710,

SERIAL TEMPERATURES OBTAINED ON LINE OF SOUNDINGS

TEMPERATURES AT DEFTHS O¥—
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.|67.9
.|69.50

L169.6 613
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10 OCEAN.
2 1IN THE NORTH PACIF]
DEEP-SEA SOUNDINGS

NED ON LINE OF SOUNDINGS
e RES OBTAINED O
SERIAL TEMPERATU :

P l’-A‘VIn.Y-n.Y
e i ki
I 3

8

BETWEEN YOKOUAMA, 4.

1574,
June 10

51 40 6
3 n.‘msuu"wmm
ity ‘ 7“&!’“ 142 30 60,1
12 41

June H i

June

Il 49,0 10 1125
0.5 42.7
0

June 10| 3

June 20 B
%5

June 21 | 37 | 45 07
3844
EAETE

June 22| 40 | 442
1114342
424320
13

June 23|41 |42 36
45 215
IEUARTEY
7 i

July 418 4698
149 14656
150 47 11
151147 30
AR AT




p'.mn SOUNDINGS IN THE NORTH PACIFIC OCEAN,

SERIAL TEMPERATURES OBTAINED ON LINES OF SOUNDINGS

l;ml.l ¥,

m'vm [P Fe e Fma] Fms| B

m' no’mn

187

Jly 5|53 43011:54 51 :
54 | 4821 135 28 3
4840 1156 07)

57 | 4923 (157 21,
4J~ll 157 58 42.
50 3.

167 22/45.0 .
52168 10/ 161

| July P

4l a7, "la03. L
.0 143 420 106 403 100 .
172 41146:2 447 42.0 413 40.0 405 .
173 1Ml459 443 125 4

| July

July 15179 |5

80
‘Bl
| &2
&
July 1685 |2
| %6 | 5115 178 5
| 87 .u 10 178 54 u.n. %
£8 15105179 23434]. .|, ..
19: 3101 /179 144 :
i slomna 3170 . wz
‘m 5115 178 01}459 . 7
July 17 | 01 77 5% 43,

|
i
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© DEEP-SEA SOUNDINGS IN THE NORTH PACIFIC OCEAN.

SERIAL TEMPERATURES OBTAINED OX LINES OF SOUNDINOS

TEMPERATURES AT DEP

1=,

%

o l 10I 5206 :7‘7;:54 &
s ﬁvlmﬂll .

i 03 52 18 176 01/47.6 4.0 10.
?225 175 18 48.0 464 43)‘ 4[.8‘40.9 401 .
‘H)S 52 3 I7§g‘:gg4 .
ly % | 106 5239 1173 51 .
Had )nl 47 01 4
l(l'.fl58

09 53 08 |
July B 10 33 17
11 5357
112 53 40

| 113 5357
July 2| 114 5406

115 5413

120 5 1)
123 54 09163 17 514 .
124 54 10 162 39 54.2 .
Aus. 9 | 136,508 101 3151246
12 54 05 160
5163130 38 330 544 4
Aug. ll] 120 .yl 01 159 10 55.0 51.5 4?‘—! "
5.1 48.0 41.0

Aug. 8

Aug. 11

50 56.0 55.4
Auvg. 'l 51 ’ 07,560 559 4
Ang. l'll Iﬂ‘ 56 21 51.0 489 4
W 158 08 51.0 539 4
39 54 11 159 01 ;
mm lhl L)
Aug. |.,,‘ Nl 5338 162
12 5333|163 W 'I'(; S.u! A2
143 rl'l 164 7.1

Avg 11|

63 34 52,
5153 53163 14 57.9 .
Aug. 18 “ mﬁlm#v‘un 2 578 53 ﬁ
161 55,5 4R
Aug. 19 | 157‘ 335 160 %gﬁ e “w

5331 158 57 .)80501’43'1/"
5 57 G. |30,
o lﬂm 57 A3 572 520 00 411 4033307

16 % :
51«,‘1 »5 574 20 m““"’""""’

4023 39.4) 03,

Aug. 21 | mﬂlae.a 541‘ 4r1- ux 3001,
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\OUNDINGS IN THFE NORTH PACIFIC OCEAN.

125 Z'r‘ 504 .

e

ENATURES AT DEPTHS O¥—

e Fus.| Fus
W 0|10

SERIAL TEMPERATURES OBTAINED ON LINES OF SOUNDINGS

| Pme| Fro
12| 150




BURT'S SOUNDING NIPPER

SAND'S SPECIMEN BOX FOR DEEP SEA SOUN’DDIOI‘




SAND'S DEEP SEA SOUNDING APPAR

Scale % size.




MASSEY'S SOUNDING INDICATOR
ATTACHED TO SAND'S SOUNDING APPARATUS.
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MASSEY'S SOUNDING INDICAT
ATTACHED TO SAND'S SOUNDING AP

Scale Y size.




BROOKE'S DEEP SEA SOUNDING APPARATUS
Figl










SAND'S BOUNDING APP;
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‘THE BROO“*AN'HS SOUNDING APPARATUS
AS FIRST MODIFIED BY COMDR. BELKNAP.
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BELKNAP DEEP SEA SOUNDING CYLINDER Nep
WITR S

BROOKE'S DETACHING ROD aeo SINKER.
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BELKNAP DEEP SEA SOUNDING CYLINDER N°3
WITH
BROOKE'S DETACHING ROD ano SINKER.
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BELKNAP'S COASTING L)




SIDE ELEVATION

k3 3 OF THE .

| FLYING BRIDGE OF THE USS. TUSCARORA

3 Showing its position and the arrangement for- reeling in (o508 Sir W Thomson's mackine anf Pac we,
Not, racted on

Tecting in apparatus conséruc the vessel




SIDE ELEVATION
OF THE

FLYING BRIDGE OF THE USS. TUSCARORA.

Stowing is position and the arrangement for reeling in, vsin
fote. The reeling-in apparatus construcied o0

Sir W Thomson's mackine and }

the vessel




ED AND CONSTRUCTED ON BOARD THE TUSCARORA.

REELING IN AFPPARATUS

Scale %* = 1foot







SKETCH OF
t . STEAM REEL ON FORECASTLE.
B poetion f Lurfe dynamometer wAM o

— i I
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