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INTRODUCTORY. 

DEPARTMENT OF COMMEROE, 
U. S. COAST AND GEODETIO SURVEY, 

Washington, June 20, 1923. 
This publioation contains the results of hydrographic work accom- 

plished by vessels of the U. S: Coast and Geodetic Survey while 
cruising between the Atlantic and Pacific coasts of the United States. 
I t  has been compiled by Commander J. T. Watkins, hydrographic and 
geodetic engineer, U. S. Coast and Geodetic Survey. The several 
vessels employed on this work were in command of the following 
officers of this mrvice: Surveyor, Lieut. Commander F. H. Hhrdy; 
Lydonia, Commander E. H. Pagenhart (1919), and Lieut. Commandq 
R. F. Luce (1922); Discoverer, Lieut. Commander H. A. Seran; Sialicc, 
Liout. Commander T. J. Maher; Pioneer, Lieut. R. R. Lukens; and 
Wenonuh, Lieut. R. R. Lukons. 

E. LkSTER JONES, DiTeCtO?'. 



DEEP-SEA SOUNDINGS, ATLANTIC AND PACIFIC OCEANS 
AND CARIBBEAN SEA, 1919 AND 1922. 

OIRCUMSTANCES OF THE WORK. 

When the Unitod States entered the World War in 1917 the ves- 
sels of the Coast and Geodetic Survey were transferred to the Navy 
Department for service with that arm of the national defense. Soon 
after the cessation of hostilities they were returned to the bureau 
for use as survey vessels, and about the same time, in the spring of 
1919, several converted yachts and other craft previously operated 
as naval auxiliaries were made part of tho permanent equipment of 
the survey. 

Among the vessels thus transferred were the Coast and Geodetic 
Survog stoamor Surveyor and the naval auxiliaries Wenonah, Lydonia, 
and Saalza; which were thereupon assigned to survey operations on 
the Pacific const. The transfer of thoso vessels from the Department 
of the Navy to tho Department of Commerce having been effected 
at points on the Atlantic const, it  wns nocessary for them to mako 
the passage from the Allantic to the Pacific, through tho Panama 
Canal, in ortlor to reach their working grounds. 

The direct route from Norfolk, Va., whore thoy repnired and out- 
fitted, is from Chesapeake entrance to the Bahamas, through Wind- 
ward Pmsago, across tho Caribbean to the Panama Canal, and thonco 
alon the Pacific coasts of Central America and Mexico to San Diego, 
Calif 

As this track lies along one of the principal ocean highways through 
tho Panama Canal, particularly important to the coastwise traffic of 
the United States, and traverses areas whe;re little hydrographic 
data had beon collectod, these vessels wore directed to take sound- 
ings ovor thoso ortions of the route whore tho charts were doficient 
or defective. $or this urpose they wore assigned courses which 

soundings were to bo talten at intervals of 30 to (30 d e s .  This 
plan was followed generally, though conditions oncountorod in the 
execution of tho work reqmred that it bo modified or abandoned at 
timos. 

Tho vessels wero all new tcs the service and were manned, by un- 
trained crews; however, after a corn aratively brief period, in some 

of tho men attained a gratifying degree of proficiency m thois various 
duties connected with deep-sea sounding, aa is evidenced by the im- 
proved character of tho results and the relatively few or no cmualtios 
noted in the records of tho .vessels for the latter half of tho trip 
between Norfolk and San Diego. 

Of tho four veasels taking art in tho 1919 work, the Surveyor, 

were appro.&ately para P lel, spaced about 60 miles apart on which 

CWQS before the vossels reached tho 8 anal Zone, a goqdly pFoportion 

which was designed and bui P t for the Coast and Geodetic Survey 
1 



2 U. 8. COAST AND QEODETIO SURVEY. 

’ service, was the only one well suited to the work. The others were 
small yachts of light construction and did not meet the require- 
ments for ocean survey work; one of them, the S i d i a ,  whilo approach- 
ing the Bahamas from Norfolk, dcvelopcd boiler and condenser 
troubles of such a serious character that she was rocalled from the 
cruise and suhscquently returned to the Naval Establishment as 
unfit for service. The others mado the trip successfully, under ox- 
cep tionally favorablc conditions, and completed tho incidental hydro- 
gruphic work assigned them in a highly satisfactory manner. 

INSTRUMENTAL EQUIPMENT. 

The sounding outfit was made up of standard equipment, the 
principal items being tho Sigsboe sounding machines, which were 
obtained rom tly through the Iienrtp cooperation of the Dcpart- 

vcsscls sailcd from Norfolk. These s tam-driven sounding mnchinos 
wero of the ori inn1 type dcveloped from Lord Kelvjn’s oscellent 
device and usef with notablc succcss in tho Coust Survey’s early 
dee -sea explorations. 

?he data collccted in 1919 consisted of depths, s ccimens of bot- 
tom matcriul, temperiituro of air nnd of water at su ace and bottom, 
and samples of muter a t  the surfncc and bottom. 

The sccond installment of this rcccnt offshore work by vcssels of 
the Coast nnd Geodetic Survcy was executed in 1822 and, as in 1019, 
whorl opportunity offered in connection with the rc uired movements 
of thc survey’s vessels: The Lydonici, thon on the%tLciiic const, wns 
assigned to duty in tho Atlantic; and the two ricw survey vessels, 
Iliscoverer nnd Pioneer, convcrtcd mino sweepers trnnsforred from 
the Navy in 1922 and outfitted at  Norfolk, were sent to  the Paciiic 
for work on the wcst coast. Tho contributions of these three 
vcsscls nrc merely extensions of the work of 1919. Thc equipmcnt 
differed only in thc deep-wn. soiinding machines used by tho Dis- 
coverer and Pioneer, which \vor(: n new type dcsignd iuid constructed 
by the survey in 1923. On her roturn trip tho 1,ydo7& had a well- 
trained crew fnmilinr with the ship, which WRS an udvan t u p  not 
possossed by tlic other vessc1.r. 

The data oollcctcd in this latcr work included water specimens and 
tem craturc a t  200 fathoms dopth, for thc speciul use of tho Bureau 

ment of t P P  le h a v y  und hurriedly instdled a short time bofore the 

3 
P 

GENEIIAL RESULTS. 
of rl! 4 rshorics. 

Thc locality ant1 vxtent of  the work ; ~ r e  sliown on thc following 
chart, on which the traoks of thc tlift’erent vessels are indicated by 
distinctivc symbols. Tho distance from Norfolk to tlic Canal Zone 
was approximatcly 2,200 milcs and thcncc to Sm Dicp, 3,100 milos. 

The area covered totnlod about 1,000,000 squaro statute miles; mado 
up of 240,000 sc uare miles in tho Atluntic, 135,000 in the Caribbcan, 
and 630,000 in tke Pticific. If w e  consider thc resulting develo ment 

spaced d milcs apnrt, then for the work in the Rtlnntic, d is 35 nnutieal 
miles; for thc Caribbean, d is 27 nautical miles; and for tlic Pacific, 
d is 39 nautical milos. 

m equivalent to soundings a t  intcrvnls of d milcs on parnllc P lines 
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DEEP-SEA SOUNDINQS . . .  3 

The data collected consists of: 
Soundinp ................................................................. 587 
Spechens of bottom material ............................................... 
‘Temperaturos of air ......................................................... 563. 
Temperatwas of wator at tho surfaco ........................................ 
Temporaturea of wator at 200 fathoms dopth .................................. 
Tomperatures of water at the bottom ......................................... 
Spocimens of water at tho bottom ........................................ 
Specimom of wator at 200 f8thoms depth .................................... 
Specimom of water at tho surface ............................................ 

353 

377 
311 
298 
591 . 
2D8 
447 
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B, broken or irregular aca. 
C, chopping, ehort, or croaa 888. 

eavy sea. 
L long rolling aea. 
M', moderate sea or swell. 
R, rough 808. 
9, emooth em. 

und swell. 2, f? 

NOTES ON THE TABULATED DATA. 

T, tido-ripa. 
Rl, roll. 
Pt, pitch. 
Slt, slight. 
Mod, moderate. 

:2$E%xl. 
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Veloclty, statuto 
~ 1 0 3  PW hour. 

2, light breeze ................ 13 
3, gentle breeze .............. 18 
4, modorate breeze.. ........ 23 

Force of wind: 
0, calm.. .................... 0t08 
1, lightair..  ................ 8 

The weather conditions are entered'in terms of the usual Beaufor$ 

Veloclty, statute 
miles por hour. 

7, moderate @le. ............ 40 
8, freshgale .................. 48 

Force of wind-Con.: 
6, fresh breeze.. ............. 28 
6, strong breeze.. ........... 34 

symbols : 
b, clear blue sky. 
c, clouds. 
d, drizzling or light rain. 
f ,  fog or foggy weather. 
g, gloomy, or dark stormy-looking 

weather. ~. 

h, hail. 
l , l ight&g.  
m. misty weather. 
o,'overcist. 

p, paming showem of rain. 
q, squally weather. 
r, rainy weather or continuous rain. 
a, snow, snowy weather, or snow falling. 
t, thunder. 
u, ugly appearance or threatening 

moather. 
v, variablo weather. 
w, wet, or heavy dow. 
z, hazy weather. 

10. The incompletonoss of tho results at  some stations is duelurgoly 
t o  lack of equipment. Tho inadequate supply of instruments hurriedly 
collected for the work in 1919 was, in tho case of some items, quickly 
exhnustod throuuh tho cxcessivc losses due to tho inexpcrienco of the 
crows in the onryy stag& of the work. In some instances all ther- 
mometers, wator-cu s, and clotaching rods ivoro lost and rocoui'se was 

No notc of casualties has boon entcrod in the tablo of rcsults, for the 
reason that avorages deduced from the cntiro work would prove 
misleading. While the crows were now to  tho work and strangers to 
tho vessel the losses averaged over 10 por cent of the doptli sounded. 
Later, with training and expcrienco, casualties almost coasod to occur. 
In one case 75 consooutive soundinp w0r0 taken on a run of 3,200 
miles without accidcnt or loss of any kind. I n  estimating the quantity 
of wiro ro uirod, it appears that provisions should be mado to aover 

gate depth sounded, where tho conditions, of courso, aro comparable 
with those prevailing during the oxocution of this work. 

had t o  improviscd f otaching rods and o t h r  mnkeshift dovicos. 

the loss o 9 a length of wiro equal to 2 to 3 por cent of tho aggre- 

63430-23-2 



Deep-sea work by the U. S. Coast and Geodetic Suruy ship “Sun1eyor,” Atlantic and Paci$ Ocmm and Can’bbean Sea, April and Hay, 1919. 

[Soundings obtained ~ i t h  a Sigsbea steamdriven sounding machine.] 
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80 
Ea 
72 
Iu 

94 

..... 

- 

....................................... 
dk brMOrit ............................... d k g n M  
b r E  S.... ................................ 
brOz ........................... ,..____ ........ stkgn%brOz ............... ..I .............. 

44 
P5 

120 

61 
75 
75 
55 
125 

60 
45 
28 

a5 

56 
35 a 
30 
25 

25 
a2 
35 
37 
E8 

65 
135 
70 

228 
78 

80 
53 
47 
50 
48 

45 

m 

- 

28 
2l 
16 

32 n 
24 
28 
14 

29 
38 
31 
22 
21 

30 
35 
24 
32 
25 

33 

28 
28 
28 

28 
I3 

13 
28 

33 
38 
32 
a5 

U 

m 

m 

m 

- 

S NM ............ 8W-1. b. du ............... 0-0.be. 
S,NY. ........... NW-I, be. 
M. Slt Pt ....... _..I N% 
S.NLI ............ 
9' ---- 
Si 
NM.. 
NE .......... 



Decp-m work by the U. S. Coast and Geodetic Survey ship '' Wenonah," Atlantic and Pat@ Oceans and Caribbean Sa, June and July, 1919. 90 

Isomdings obtaiiod with a Sigsbee Steam&ven sounding machine.] 

NUIU- 
berd 
&- 
.in& 

1919 

~ Day. 1 Hour. 

A 11 
A 12 
A 13 
A14 
A 15 

Jnne 9 6.20rA 
__.do.. .. 8.62 A 
... do .... 11.55A 
... do. ... 218P 
... do .... 6 S . P  I 

- __ 

hii- 
tude, 
north. 

- ., 
H a 6  
M P S  
31 18 
? A 0 3  
83 52 

33 37 
3324 
33 13 
3 3 0 0  
32.45 

32 32 
3222 
32 13 

31 M 
31 47 
31 40 
31 31 
31 22 
91 11 

30 4a 
2 9 9 5  
2 9 0 5  
2836 
28 10 

n m  

n n  
26 41 
16 29 
11 45 
11 01 

A 16 
A17 
A 18 
A19 

- - 

Lon& 
tude, 
west. 

&___ 

0 ,  

75 28 
75 29 
75 29 
15 29 
75 28 

75 24 
75 21 
75 I8 
75 18 
75 50 

75 28 
75 28 
75 28 
15 30 

.75 31 

75 23 
75 3* 
75 3.5 
75 37 
75 28 

75 20 
75 10 
75 16 
75 18 
75 M 
15 a 
75 a0 
77 17 
7 9 5 0  
B O O I  

... do.. .. 9.22 P 
June10 1208A 
... do.. .. 6.03 A 
... do..-. 857A 

I 

A20 ... do .... 
A21 /:-.do.--. 
A 2 2  I..-do.-..  
I23 1. ..do .... 
A 24 ... do .... 
A 2 5  I Jane It 

... do .... 
-427 ... do ... r 
A28 ... do .... 
A% ... do. ... 
A30 June 12 

A 31 __.do.. .. 
A 32 ... do.. .. 
A 33 ... do .... 
A34 June 13 
A35 ... do .... 

AS7 /...do.... 
B 2 Jme 21 
B 3 lJune  23 
B 4 ... do .... 

A25 1 %  

A 3 8  I ... do .... 

state Of and Wind and weather. 
-- 

Reel- Reel- Min- Fath- motionocaIJ. 

ci 3. kg ZIE 
---- 

i Character of bottom. 

ll.&lA 

35IP 
3.11 P 
803 P 

1065P 
1 2 3 , A  

233A 
'-A 
b39A 
031 A 

l 2 a A  

4.48 A 
121u P 
7.08 P 

12.09A 
451A 

12.18P 
6.48P 
7.00P 
5.24A 

11.21A 

gyc1 ............................ 77 

mM 
0 2 . .  ............. ..: .......... ..... 
K... 
............................ 

%mOz ........... 
sf~ &'OL-,. .................... 78 I.... .... ~ 

bu bI c1 Orit.. .................. 76 i.-..;...l 
br gy CI Grit. ................... 
........... : ..................... '78 

31.0 
.................................. E 1: ....... 

I '  ' I 
stkgyel  ....................... 79 t ........ 
stk k... .................... 
br &fit. ...................... ....... 
................................. .... ::.. 
&bug3 31. .................... 

.... .................... 75 I _ . _ _  
17 ,____ ....................... .... 

.................. 18 ........ 
........ : ........................ 79 ........ 

br C1 Grit ....................... 76 . .: ..... 
br M c1 Orit. ................... 79 ........ 
brC1Gdt. ...................... 79 37.0 
brC1Grit ....................... 78 ..'. ..... 
.................................. 77 ........ 
I t b r a  .......................... 82 ........ 
b r M  Cl.... ..................... 81 36.9 
................................. 183.. ...... 
................................. 82 ........ 
brMfnt-S.: ................... _ I  ........ 

ma- ........................... 
........ 

81 
80 
91 
97 
82 

82 
99 

101 
91 
s6 

99 
89 
E3 
75 
102 

90 
81 
Bo 
85 
84 

96 
SI 
Ea 
83 
88 

E3 
Bo 

G6 
66 

n 

105 30 
. 9 5  58 

98 49 
73 - 5 8  
7 7 8 1  
9 2 1 5  
9 3 s  

103 55 
04 57 

, 91 57,  

J 
109 41 
76 68 
78 51 ....... M 
61 72 

105 56 
8 5 6 8  
71 82 
71 82 
8 2 7 7  

s o 9 0  
67 8G 

........ 25 
71 48' 
70 75 ' 

M 

M S l t R l . _ . _ _ _  _ _ _  SE-qbc. 0 ........ f ............ 29 S'SIZRI.. SE-1 ,bc. 
38 S:NM SW-i,bc. 
27 S NM ............ W bc ....... 23 al,sltRl... 04: bc: 3 
40 9, Blt R 1 _ . _ _ _ _ _ _ _ .  SSE-1 be. 
38 S Slt R1 .......... S-1 &: 
37 S: Slt R1 .......... &E-I, bc. 
38 S,NM ............ S E I ,  bc 
37 S ,S l tRl . - . -  _.____ SE-1,bc 

40 S SltR1.. _ _ _ _ _  _ _  e l  bc. 
31 M,SltRl. ........ ESk2,bc.  
22 S Slt R1 .......... E-1 bc. 
33 d,slt Pt ......... E-l:bo. 
39 M.SltRl__-.. _.._ W,m. 

r; P 
n 
M 
V 

.ia 
SE-1 lw. c! 

-4 ............. E-1. bc. L-d 

.... 
...... SE-2: bc. !z ...... - E-1,bc. 

2 7 l M , s l t P t  ......... IE-2,br. .< 
37 M 8l t  Rl Pt ...... E-2 bc. 

34 Y'ModR1 Pt..... ENE-3 br. 

36 M , M o d R I P t  .._._ E-1,bc. 

29 M X d R l P t  ..... E-2 be. 
33 H'B1 ............. ENh-gbc. 

28 M, RI ............. E-1, bc. 

a7 M ' X ~  RI pt..... ESLZ br. 

3 M: ~ o d  RI pt..... E-1, bc: 

43 H'H\TR i ~ t . . . .  mbc. 
29 H:HVRI.. ...... mk2,bc. 



C 13 Jnlv 2 I 5.47 A c 14 ... ab.. .. 
C 15 ... do .... 
C16 ... do. ... 
C17 ,.-.do .... 

7.20 A 
9.33A 
11.31A 
1.55 P 

C23 
C24 
C25 
C26 
C Z I  

c B  
C29 
C30 
C31 
c33 
C33 
c34 
C35 
C S  
C37 
C38 

7 14 
7 0 1  
8 5 6  
8 5 6  
6 5 6  

6.58 
6 5 7  
6 5 7  
6 5 8  
7 13 

7 3 6  

8 0 5  
8 Z  
84( 

9 0 :  
9 3 4  
lo It 
l o 4  

11 x. 
I1 a! raa 
u r a  
r a g  

n u  

r 51 

n a  
__. 

... do .... v la%A 

... do .... 3.29 r ... do .... 6.57 E 
J d g  4 12.05A 
... do .... 1 5.421 

.-.do. ._ .I 1a.s 1 

... do .... 4.a)I 

... do .... 8-64] 
July 5 6.581 

... do .... 114!&u1 ... do .... 6ao l  

... do ... llasl 
JnI 6' 5381 ...b,.... l0.4b1 

... do .... a i  ... do..:. 1005 

5a ............................ 
gn bn M. ....................... 
Eft hf ......................... 
sft k gn M. .................... ................................. 
SIt gn M...... ................... 
gn 5 ............................ 

g n M  ............................ 

sft M ......................... 

flt M.. ....................... 
b u g .  .................. .: ...... 

................................. 
............................ ................................. 

p M .  ~. ......................... 
..................... . . .  

............... .................................. 
sft gn Y ....... 1-: ............... 

M. .... L..:... .............. 
Grit. ................ 

gn hl. .... .................... 
sft gnx.. ....................... 
@I&-....- ...................... .................................. 

s NM ............ 
s NM... ......... 
6, NY. ~ -. . ___. ~. . 

dM. .............. 
d,  NM ............ 

80 
78 ........ 
78 ........ 
78 . - - - ~ -. - 
m 
79 ........ 
78 ........ 
78 ........ 
78 ........ 
a2 
2B ........ 
83 ........ 
80 ........ 
80 ........ 
ST ........ 
82 . - - - - . . 
8a ........ 

. . -. . - - . 
n ........ 

. - . -. - - . 

- - - - - - - . 

m ........ I 
"E-1, be. 
"E-I bc. 

N-I, be. 
N-1, be. 

NW-I, ;I: 

2s 
41 
16 
50 
41 

37 
39 
21 
18 
60 

25 
24 
3c 
lx 
44 

4l 
4 
5: 
!a 
s 
6 

1'2 
71 
61 

8 
5 - 

n 
38 
38 
31 
35 

39 
33 
38 
30 
30 

38 
36 
28 
17 
a5 

8 
- 4 4  

40 
8 2 s  

38 
a5 

* ! u  
36 
35 

a3 
61 - 

M,NM ............ 

3, Slt R l _ . - _ . _ . _ _  00 e 

M, NM ........... .I %T'cb. 

M, NM ............ Ng$:l, CP. 

NM _ _ _ _ _  ~ __..__ 00,cb. 

.Y Nhl ............ Vm-l,be. 
S,"?f.. .......... wsw-1,bC. I 



Deepsm work by the U. S. Coast and Geodctic Surwy ship ‘‘ Lydoniu,” Atlantic and Pacifi Oceans and Caribbean Sea, September and October, 1919. 

[Soundings obtained with a Sigsbea steam-driven sounding machine.] 

D e p  

lath- 
Oms. 

2 746 
2’856 
$758 
2,846 
2,723 

%loa 
2424 

2,498‘ 
2,737 

$553 

2,s.g 
13M 

1,w 
1,381 
1,384 
&loo 
gars 
1,808 

1865 
1’ 875 
1’610 

(360 

1’657 
1: 9H1 

1’818 
1:m 
2 030 

I 
j 1919 

Character of bottom. 

................................. 
gyor .......................... ................................. ................................. ................................. 
..... : ........................... ................................. ................................. ................................. ................................. 
................................. ................................. ................................. ................................. ................................. 
yl gy Id fne 6 ................... ................................. ................................. ................................. ................................. 
................................. ................................. ................................. ................................. ................................. 
................................. . .__ - - - _. -. . ~ .-- - ~ - ~. ~. :- - - ~. . -. . 
I ................................. 

1 sept. 
1 s e t  3 
3 ... Bd ... 

Air. 

0 

n 
80 
81 

Water. 

sur- Bot- 
faes. tom. - - 

0 . .  0 

............... ............... ............... 

11 I.-.do ..__ 

80 I . _ _  
80 .............. 
8) ............... 
84 ............... 
78 ............... 
gL ............... 
89 ............... 

.. 83 ............... 
?a ............... 
89 ............... 
83 ............... 
81 ............... 
89 ............... 
78 ............... 
85 ............... 
85 ............... 
89 ............... 
82 ............... 

83 ............... 
84 
m ..__ _.._ 

m ............... 

m ............... 
m ............... 

88 I:: 

........... i 

............. .._ .__. ............. 

Hour. 

a 4  P 
3.24 A 
9.39 A 
5.15 P 

u.01 P 

332 P 
922 P 
7.25 A 
247 P 

10.40 P 
335 P 
82oP 

12.40 A 
5.10 A 

10.40 A 

7.00 A 
11s A 
3.13 P 

7.l4 P 
1135 P 
3.45 A 
7.15 A 

11.33 A 
3.17P 
5.30 A 
9.30 A 

a i 9  A 

ha7 P 

; 
: 8 

- - 

Lati- 
tude 
iorth: 

- 
0 )  

% a 5 4  
)1 18 
I1 38 
#) 57 

L g 4 0  
800  

a m  
126 

W 41 
17 30 
17 Os 
16 46 
16 2-4 

16 01 

13 42 
I322 
I302 

l240 
E? 18 
11 53 
11 28 
11 06 

lo 45 
6 45 
6 45 

m u  

a m  

16 m 

.%-.! 

.3Y 

.. .do.. .. 

- __ 

w- 
tude, 
a&. 

- 
0 ,  

7330 
7331 
7333 
7 3 2 8  
7 3 a 7  
7 3 2 8  
7 3 2 8  
7 3 2 8  

7339 

73 36 
7013 
7 0 2 6  
1 1  
7 0 5 0  

no2 
77P 
78lz 
7 8 2 9  
78 44 

7 8 5 5  
7 9 0 4  
79 14 
7 9 2 5  
7935 

7 9 5 0  m 45 

n n  

m a  

9 

10 
11 
12 
13 
I4 

15 :: 

... do .... 

.. .do. ... ... do .... 

.%:.? ... do .... 

... do .... 

.?%” 

Temperature, 
Fabmheit .  

Fathoms 
perminuto 
- 

w- 
ing 
out. 

- 

67 
58 n 
57 
88 

57 
36 
61 

68 

42 
52 
30 
59 
43 

69 
51 

n 

..__ .... ..__ 
55 
46 
6a _ _ _ _  _._. 
48 .... .... 

__ 

Hin- 
Ites. 

- 

195 
147 
186 
110 
101 

281 

88 
110 
68 

96 
80 
97 
85 

150 

75 
55 
67 
67 
70 

67 
79 
76 
78 
46 

90 
102 

in 

m 

- 
ath. 

per 
nin- 
ite. 

IXUS 

- 

14 
19 
15 
28 
27 

8 
14 
29 
23 
40 

34 
13 
13 
16 
7 

18 
2.5 
31 
31 
23 

21 
24 
21 
21 
42 

25 
21 
18 

State of ses and 
motion of ship. 

s.... ............. .................. .................. .................. ................... 
.................. 
.................. .................. 
.................. .................. 
.................. .................. .................. .................. .................. 
s ................. 
8.. ............... 
6 ................. 
Y, Mod R1 ....... 
s ................. 
s ................. 

s ................. 
.................. .................. 
.................. 
.................. c ................. .................. 

Wind and weather. 

SE-2, cor. 
SXW-2, bc. sw4. bc. 
w-1. be. 
s-1, bc. 
sw-1 bc. 
NE-1, bc. 
E-1, bc. 
E-2-3, bc. 
El,&. 
Ex“-2, oc. 
e l ,  c. 
el, c. 

83-2 ocp. 
E 2 .  bc. 

E-2, bc. 

Sl, c. 

E-6: q. 

SE-M. Ir. 
SE-2 bc. 

SE-2, bc. 
ESE-1 bc. 

sm-1. bc. sw-4 bc. 

s e 2 .  i. 

sw-3: bc. 



82 
78 

76 

79 
78 
78.. 

58 
74 
m 
78 
80 

80 
81. .  

6 42 
0 4 0  

e 4 0  
0 40 
6 4 1  
6 42 
6 42 

0 44 
7 0 0  
7 01 

7 40 

7 5 8  
8 17 
8 38 
9 3 8  
ton 
10 54 
1 2 2 6  
1 2 2 3  
E! lll 

7 2 1  

u i a  
12 ae 
13 im 

14 a 

1 2 5 1  

l33€ 

I s m  
Is 1 4  
15 40 
10 OB 

17 11 
17 44 l8z  
19 01 
1934 

le 38 

m a  m 41 
21 2. 
2 1 %  
2 1 %  

................ 28 ...... __._ ~ __._.. ~ _._. 42 .__.-. 
_ _ _ _  _ _ - -  ..-- _.-- 53 9 l  n.... ............ tis-...- 
................ 46 79 .............. 53 74 

_ _ _ _ _  _!-----.---. 61 66 

...... I .......... 73 97 

.... -.! ..................... 

........................... 

~..___/......... ............ .._.__ .-_.-_ .._. ._.._. -.-.- 

I ...... i.. ................... ____(....... ... 72 

3 1 1 2  
9 1 2 2  

n n  
R 1  38 
61 42 
81 46 

81 50 
8 2 2 )  
82 49 
8 3 3 3  
84 15 

= S I  
8540 
8 8 2 6  
8633 

a i  32 

m a  
m s o  
8937 
90 31 
m a  
8 2 2 7  

Ba 19 
9 4 0 8  

95s 
96 51 

9 8 5 8  
9BZ 
100 1 4  
101 @ 
102 05 

104 03 
LO5 
Lo601 
lo7 01 
lo7 6: 

108 41 
106 4: 
110 3: 
111 34 
lr2 z 

................... -. - - -. . - - - ~ -. . - . -. . 

................... ................... ................... ................... ................... 

I 575 

1 176 

874 
743 

789 
1,m 
1,890 

874 
7 s  

1 347 

1T29  

1: 2@ 

1) io4 
1: 003 

1: 581 

1' 908 
1: '100 

1: 984 

586 
1,Bw 
2413 

290% 

2,m 

3% 
2' rnl 
2: 051 

1' go! 

l'gg! 

1 311 

1'951 

1: 6R 

?Z 
1: SI! 

1,62 
1 4a 
1: 

SG-2 bc sw-3: bc. 
sw-2,bc. 
sw-2,c. 
w-3,c. 
w-3c.  
NWh,bc. 

......................... ........................... I glos .  
pi 0 2  

16 
17 

18 
19 
20 

22 

23 
24 
25 
aS 
27 

28 
29 
30 

% 
33 
34 
35 
36 
31 

38 
39 
40 
41 
42 

43 
44 
45 

47 

48 
49 
50 
S l  
62 

63 

66 
56 

n 

........................... I .................. gl a 
gn Oz bk S.... 
t?n 0 2  ........................... 

... do ..... 1.00 P ... do ..... 3.00 P 

... do ..... 4.24 P ... do ..... 5.47P ... do ..... 7 m P  

... do ..... 10132 P 

... do ..... 11-02 P 
t. 25 5.45A 

.yo..... 11.00A ... do ..... 5.41 P 
Sept. 26 E.mA 

... do ..... 6.30 A .. .do.. ... 1257 P ... do ..... 733 P 
3306 .%.?. 9.45 A 

... do ..... 1.32€ 
Od. 1 725256 ... do ..... 830 € 
... do ..... 11.00 I oct. 2 8.406 

... do ..... 5.00 I 
06 3 1301 ... do ..... 10.001 
... do ..... 8.15 I 
Oct. 4 2.401 

... do ..... 8.15 I 
oct. 5 1.006 ... do ..... 930 I 

46... do ..... 5.171 
013. 6 1.14 1 

..-do ..... 4.401 
Oct. 7 2.501 ... do. .... 10.441 

.-.do ..... 621 I 
Oct. 8 2.18, 

... do ..... 10.40 1 
M. . .  do ..... 6.221 

Oct. 9 2.451 ... do ..... 10-101 
m.. .do  ..... 6301 

... do ..... SSP 

79 ...... 1 .......... 
81 .__._. -_.._. 

I 
82 .......................... 
K3 ......I.... ...... 
80 ............................ 
83 ........................... 
6u ................ 
82 ....................... 
81 

82 ...... I.... 
81 ...... I. 

85 ......I ::: 
83 ................ i 

.................................. .................................. .................................. .................................. .................................. 

67 75 
64 Q.! ................. 

.................. .....:I :: ... 
65 65 
53 M 

............ :.... 

b o %  ........................... 
p Or. .  ......................... 
gn oz ........................... 
rky- ............................. 
gp. pn 0 2 . .  ...................... 
gn Or M.. ...................... 
p gy Or ........................ 
gn 0 2 .  .......................... 
g y p  Or ........................ 
gy pn or ........................ 
gnoz ........................... 
guozs .......................... 
gy gn 0 2  ........................ 
wgnoos ........................ 
brgn 0 2  ......... ;.. ............ 
gygnoz ........................ 

gnoz ........................ 
gnoz ........................... 
gn M 0 2 . - . :  .................... 

pp 0 2 .  ....................... 

br ?A bk S ....................... 
gy M ............................ 

r. ............................. 

................................. 

E @OZ ........................ 

c M 0 2  ......................... 
.................................. 

.................................. 
I 

.................................. .................................. .................................. .................................. 

84 ...... 
..... 

................... 
s .................. 
s .................. 

M ................. 

S .................. 

................... 

................... 

................... ................... 

................... 

................... ................... ................... ................... .................... 
.................... 
8 .................. 

s .................. 
€3 .................. 
B... ............... 
s.... ........ 1- .... 

.................... .................... 

.................... .................... 

.................... 
9 .................. 
S .................. 
S... ............... 
5 .................. 
s .................. 
8 ............. ._ .... 

.................... 

.................... 

.................... 

Nw-3.b. 
WNW-2,a 
W-3,bc. 
w-3 bcrq. w-3: bcpl. 

W-3,bc. 
NW-2 bc. 
NW-3'bcp. 
NW4:bc. 
NW-2,- 

NW-1 bc. 
9 6 2  bc. 
SE-0: be. 
sE-0,bc. 
NW-1, bo- 

NW-1, bCP- 
w-2 bc. 

W-2,b. 
Nw-2,bc 

w-3 bc. 
WNW-6-1 bc. 

SE-1,bc. 
0 4 , b c L  

w-l,bc. 
N NW-3, C. 
NExN-2 bc. 
N-1, C. 

NNW-2 bc. 
0d.h. 
N w  bc. 

w-1:bc. 

WNw4-1: bc 

NW-1, d. 

NNW-2: bc. 

&+l, bc. 

73 
41 

35 

60 
30 
21 

25 
' M  

E8 
21 
24 

30 
4u 
4g 
M 
38 

11 
E4 

lo! n a 
7[ 
Bi 
6: 
71 
el 
3 
l3l 
U 
3f 
5( 

31 
5! 
4) 
4: 
71 

4 
4: 
6: 
41 
51 

..__ 

83 
81 
85 
82 
81 

82 

76 
76 

7e 

22 
31 

34 

20 
29 
31 

32 
23 
34 
42 
31 

45 
40 
35 
38 
47 

54 
38 
28 
2s 
34 

33 
28 
28 
36 
34 

28 
15 
42 
li5 
30 

47 
25 
33 
42 
25 

41 
34 
a0 
35 
36 

_._. 

........................... ........................... 
81 35 ........... 
81 36 69 111 
78 36 42 6( 

79 35.5 ........... 
7 9 8 1  ................... 

18 a7.5 ........... 
76 37.0 63 83 

&I 382 SI LV 



Deep-sea work by the U. S. C m t  and Geode& Survey ship L y h i a , "  Atlrmlic and P&& Oceans and Caribbean Sea, September and October, 1919- 

Day. Hour. 

___- . I  
................................. ................................. ................................. ................................. ........ 1 ........................ 

-- 
0 0  

la n n n.8 
68 67.6 en 69.0 
60 M.0 

xi 
36 
38 
29 
42 

s .................. N N W - ~ , ~ .  
S .  ................. " W - 2 ,  bc. 
S .................. NNW-2,bc. 
S .................. WNW-2,c 
S .................. N W x N - 2 , w .  

. I  

Oat. 10 
..do ..... 
..do ..... 
OCt. 11 
..do __.. 

-- 

1.55A 
9S7A 
4.54 P 

12.40A 
8.25A 

..do _ _ _ _ _  
oct. LZ 
..do ..... 
.. do...:. 
..do. _.__ 

I I '  

4.15P 
1x07 A 
10.25A 
11.08A 
11.53 A 

charscterofboftam. I I water. ' 
- Red Red- Mia- 
Bot- ,",e % 
tom. 

27 22 
28 la 

29 31 
29 36 

50 21 
31 12 
31 54 
91 54 

29 m 
116 03 
118 40 

117 14 358 
117 14 1,018 

117 15 1.413 
117 16 1,009 
117 16 457 
117 17 648 

117 14 im 
................................... 68 68.9 ........ :--.--- .................. 65 64.4 .................................. 64 ....... 
ylClbkS.: _.._ ~ _ _ _ _  i - 1 -  _ _ _ _  : . . I  91 67 
.................................. ....... 

36.0 
35.7 
47.0 

36.5.... 
g y M .  ........................... 
~p bn M..: ...................... 
gy M S .......................... mu...- ........................ 

___._ _ _ _ _ _ _ _  a 
60 79 56 .....,...... 38 ................... 15 :...:... 23 

---- 
0 1  . I  I 

37 
34 
5 

24 
44 

43 
35 
21 
P 

.................... N-2, bc. 

.................... NWXW-2,bc. 

.................... NW-2, bc. 

.................... NW-2,bc. 

.................... Nw-2,bc. 

.................... W-2,bc. .................... NW-1,bc. s ................... NW-1,w. . L....'.... .......... NW-2,be. . . .  

..do ..... 

..do _ _ _ _ _  
Oet. 13 
..do __.__ 

Ute. I I 

5 1 5  P 
11.24 P 
2.06 A 
4.46A 

--I I 



Deepsen work by the U. S.  Coast and Geodetic Survey ship “Sialia,” At+& Ocean, OcLobcr, 1919. 

[Soundings obtained with a Sigsbee steamdriven sounding mad&m. I 

A 1 
A1 
A 3  
A 4 
A 5  
A 6  
A 7  
A 8  
A9 

4 
W 

Oet. 10 12.51 P 
Oet. 11 1.55A 
... do ..... 2.55P ... do .___. 13.56 P 
Oct. l2 11.57A 

... do ..... 9.3OP 
Oet. 13 10.53A ... do __.__ 8.12 P 
Oet. 14 L I A  

4 
W 

& & 

1910 

Day. Hour. 

1910 

Day. Hour. 
I 

. . - 

Lati- 
tude 
north). 

e ,  

35423 
3 3 5 8  
32 17 
31 34 
29 51 

2 8 5 5  
27 I4 
26 11 
2 5 0 3  

- 

Longi- 
tude, 
West. 

. ,  
72 25 
7 2 3 0  
72 28 

72 37 

72 26 
72 19 
72 19 
7 2 1 5  

7 2 2 0  

- 

Character of bottom. I--- 
Air. 

............ _.._ .......... _..._.. I -  79 
~ ._... _.._ .~~..._........_ _..._.. 7.5 
gy br Oz Grit . .  _ _ _ _  _ _  ____. __. . . . 79 

i 6  
g y b r O z Q r i t  _____________ .____ .  1 6 1  
gT br 01. Grit. -. ~ ~. . ~. . ~ -. . . . . . 

._.. _ _  ._____.____._____ _ _ _ _  82 
79 
82 

._......_. ~ ._.__._______ _ _ _ _ _ _ _  82 

gy br Oc Grit.. . _ _ _ _  ____. __. . -. . .._ .... ~ ..... _..._ ...._..._ _..._.. 

- - - ___ 
I 

16 CM .....___...___. 

Wind and weatber. 

SSE-3 bc. 
S-2 b.’ 
S d 2  b 
E S d 2  ‘be. 
SE-3, &. 
sE-4. bc. 
SE-2’ oe. 
E d 5  bc. 
SEA, bc. 



Deep-sea work by the U. S. Coast and Ueoddc Survey ship “Pwncer,” AhnCic and Pacifi Oceans and Caribbean Sen, September and Octo6er, 198t. 

NUUb 
herd 

SOMd- 
inp. 

LSoUndings obtained with a Coast and Geodetic Suriey electriodri~e sounding mechim.1 

1922 

Day. Ecw. 

............................. 

............................... ............................... 
, t m M  ........................ 
x M  .......................... 
t b r M  ........................ 
;tk gy M ..................... 
............................... 
............................... 
.............................. 
,tkgyM.. .................... 
.............................. 

--I-I- 
74 
74 
78 n 
n 
n 
81 
81 
79 
78 

78 
E 

A 4  ... do ..... 2.50P 
A 5  ... do ..... 8.55 P 

C,R1 .............. 
C, Slt R1 .......... 
C, Slt R1. ......... 

* N-i dc. 
WNW-&, b. 
WdW-3 b ~ .  

A 6  
A 7 
A 8 
A 9  

A10 

A 11 
A 12 
A 13 
A 14 

3.00 A 
9.21 A 
369 P 
7.10 P 
1.40 A 

4.01 A 
9.20 A 
2.02 P 

11.26 P 
5.49 A 

10.26 P 
5.32 A 
2.53 P 
9.23 P 

12.10 -4 
3.12 A 
6.23 A 
9.M A 
NOOR. 
l.5J P 

5.04 P 
6.36 P 

S e t . 2 5  
... 80.. .. ... do ..... 
... do ..... 
Sept. 25 I 

... do ..... 

... do ..... ... do ..... 

... do ..... 

0 ,  

36 51 
36 43 
36 27 
3 6 0 0  
3 5 2 0  

34 40 
34 40 
33 10 
3 2 4 8  
31 52 

31 33 
3054 
30 19 
2905 
28 24 

a6 15 
?.5 3s 
24 44 
2 4 0 8  
2 3 5 5  

2340 
2 3 2 8  
23 19 
2 3 0 5  
2 3 0 3  

2240 
2130 

............ S NM 
S’ NM. ........... 
S: NM 
9, NM _ _ _ _ _ _ _ _ _ _ _ _ _  
S, NN.. .......... 
S NM ............ 
S: NM.. .......... 
S NX.. .......... 
S’NM ............ 
hf, Slt R1. 

............ 

........ 

0 ,  

74 00 
71 58 
71 20 
71 14 
71 24 

71 23 
71 24 
71 24 
71 25 
71 29 

71 30 
71 32 
71 30 
i1 M 
71 24 

71 35 
72 ZO 
73 14 
!3 51 
I3 50 

73 49 
73 48 

74 22 

i 4  33 
74 30 

2: 

P 
SW-3,bc. 0 
SS\V-i. bc. 
SsW-2, 0. 

cl NE-1,o. 
ESE-3, bc 
04,c rn 
~ ~ 0 . 1  r. 
S-2, bc.) 

W-3 c 
WSAr-3, b . M 

3 

1, n6 
2,362 

2,401 
2,388 

3’020 

...... 

2 752 

2: 93s 

64.0 
65.3 

63.5 

...... 
2,978 

3,016 
2,972 
2, vB 

...... 

$E 
2E 

::E 

2,m3 

2,762 
2,672 
2,669 

1,079 
977 

36.3 I 108; 38 
...... I 1 0 6  

36.7 i 101 I 53 ............ 9 4  55 

I I 57 

l- Character of bottom. 

A 16 I. do ..... 
A 1 7 ‘ G  t 28 
A 18 \...80:.... 
A19 ... do ..... 
AZO Sept. 29 

A21 ... do ..... 
A 22 ... do ..... 
A23 !...do ..... 
A24 I.,.do _ _ _ _ _  
A25 [...do ..... 
A 26 ... do ..... 
A27 I .. .do... .. 

I hir* 

M Slt. R1 ......... 
M k o 3  R1 Slt Pt. 
M’ Slt R1._._._____ 
M: Slt Rl.. ....... 
M, h l d  RI ........ 
L Slt P t  .......... M‘ Slt R l _ . _ . _ _ _ _ _ .  
M’ Slt Rl .......... 
S,’Slt R1. ......... 

C t  Slt R1 Pt ..... 
6 3  bc. d 
ESL-3, b. -4 
SE-2 bc. 
6 2  bt. 
SWi2, bc. 
E-2 b c  
ESk-2 bc. 
ENE-d bc 
SExFr!? be. 
ESE-2, bc. 

.............................. LEL 
7 b I  ...................... 77 
tgJ;M ........................ ; 78 

t br h l .  ...................... 
TYS ........................ 

81 
82 

t br 31 ........................ 81 
t br3L ...................... _I 82 
rh S .......................... 84 
t br M S ..................... 84 
T S M W d  ................... 83 1 
rh S .......................... 84 
rh S .......................... 1 83 

- 
SIX. 
faca 

- 
..-.. 
84.6 
84.9 
75.9 
75.6 

78.4 
77.5  
77.9 

w). 6 
78.4 
IIO. 6 
79.5  
79.7 

81.5 

81.5 
81.9 
81.5 

__.. 

.__. .... 
__.. 
_-_. .... 
..... 
81.5 

Water. I 

.......... 
...... 

..... 

..... 

........... 1sI 92 
59.0 I _.____ I 121 I 95 

Time of 
Soanding .  - 

Ikfln. 
Utes 

- 
43 
64 
22 
70 
70 

120 
90 
65 
24 
25 

117 
32 
83 

3 
119 
93 
99 
82 
91 

8s 
78 
80 
39 
31 

23 
25 

- 
PatJ 
omz 

uta 
z 
- 
30 
37 

34 
34 

23 
34 
35 

.... 

..__ 

.... 
25 

36 
27 
31 

25 
33 
30 
33 
31 

31 
34 
33 
42 
41 

47 
39 

.... 

s,m.. ........... 9 6 2  bc. 
8,NY ............ I E S d 2 , c  



A28 ... do ..... 8.12 P 
A29 ... do ..... 11.07 P 

A 32 
A 3 3 . . . d o  
A34 
A 3s 
A36' 
A37 
A38 
A 39 
A40 

A41 
A42 
A43 
A44 
A45 

A46 
A47 
A48 
A 43 
AS3 

A51 
A52 
A 53 
A5L 
A55 

A 66 
A57 
A 58 
A59 
A 60 

.43l...do..... 2.33A ... d o  ..... 4.39A 
..... 6.13A ... do ..... 7.52 A 

... do ..... 10.21 A 

..-do ..__. 12.45 P 

... do ..... 3.11 P ... do ..... 4.37 P ... do ..... 7.27 P ... do ..... 9.39 P 

... do ..... 11.33 P 
06. 1 2.01 A 
... do ..... 4.01A 
.-.do ..__. 6.31 A 
... do ..... 8268 

... do ..... 1.19 P 

..-do ..... 3 3  P ... do ..... 6.06P ... do ..... 8.18 P ... do ..... 11.4 P 

O d .  2 3.52A ... do ..... 12.01 P ... do ..... 4.37 P ... do ..... 8.24 P 
Oct. 3 12.10A 

.--do .__.. 3.58 A 

... do ..... 9.20h 

..-do .._._ 1.45 P ... do ..... 538 P 

... do ..... 857 P 

s,NM.-. ......... 
S, NY ............ 
S NM ............ 
S'NM ............ 
S: NM..-.. ........ 

n m  
!I 58 
!I 47 

I1 35 
!1 21 
!1 13 
I1  05 
XI  47 

m 3 2  
20 16 
13 07 
I9 44 
19 27 

19 12 
19 06 
18 48 
18 42 
18 30 

17 53 
17 37 
17 15 
17 00 
16 3f 

16 IX 

14 3E 
14 18 
13 58 

13 35 
13 OB 
12 43 
12 21 
12 00 

11 3f 
11 11 
11 0; 
10 4s 
10 3: 

10 1t 
10 u 
9 s  
9 5 i  
9 5 i  

15 m 

SE-1 bc. 
SE-1'bc 
SSEb-1 .bc. 
SSE-1 &. 
ESE-I, bc 

74 28 
74 21 
74 17 

74 14 
74 10 
74 07 
74 05 
73 58 

73 48 
73 41 
73 36 
73 42 
73 47 

73 51 
74 12 
74 20 
74 34 
74 45 

54 41 
74 40 
74 39 
74 42 
74 51 

7 5 0 8  
75 34 
75 52 
76 06 
7 6 2 2  

76 38 
76 40 
76 49 
7700 
77 16 

7 7 2 4  
7 7 4 6  
78 06 
7 8 2 2  
78 u 
79 02 
79 14 
7 8 2 2  
7 9 2 9  
7932 

S NM ............ 

s N?d ............ 

C SUR1 _ _ _ _  _ _ _ _ _ _  
C SltRI.. _ _ _ _ _ _  _ _  
S:NM ............ 
5,NM. ........... 

9"M. ........... 
S:NM ............. 
8: NM. - ~. ~ ~ ~. . - 

C:Slt B1 .......... 

cp4;pt .......... ........ 

1,174 
1,215 
1,348 

1,016 
1,537 
1 447 

723 

1, 
g2j 

1,491 
1,300 

570 

1 195 
1'074 
1'476 

e54 

882 
1 071 
1' 367 

1: 546 

I: 107 

1' 480 
1: BBO 

2' 331 
22 329 
2: 290 

2' ow) 
2: 064 

1:931 

1648 
2' 322 

2 298 
2' 208 
2'161 

2 011 
2'014 

1,920 
1,729 

1 452 
1'162 
1'208 
1'189 
1: 192 

5-1 bc 
se i  bc S d 1 , b c  

E-2 bc 
s-i,'be 

ExM'bc .  
E x 5 4  bc. 
S W  bc 
E-2 bc 
E S h 2 , b c  

ESE-2 bc. 
SExE-5 bc. 

....................... 1 
s ............................. I 

i 
srt wh s ...................... I 

whCoS 
w h S  .......................... 

hrd ............................ 
hrd. ......................... -: 
wh S M .................. _ _ _ _ _ !  

i 
s... ...................... _.___! 
br S bk wh Sp ................ I 
hrd ............. n ............ i 
sft M sft wh S... ........... 
Go !?Sh.. ...................... 
It br M S.... ............ ......, 

It br M ........................ 
I t  br Co S ..................... 
It br M S ...................... 
It br M ........................ 
br S C1.. ...................... 
It  br S ........................ 
gySY.. ...................... 
b r S C l _ _ _ _  .................... 
brSwhSp .................... 
br S.... ....................... 
It  br S.... .................... 
It y1 M ........................ 
it br M ........................ 
It br S ........................ 
ltbrM ........................ 
brM .......................... 
br M.... ...................... 
brM .......................... 
br M....  ...................... 
b r M  .......................... 
dk br Mlt Sp ................. 
W M  .......................... 
br M ....................... 
d k b r Y  ....................... 
dkbrM ....................... 
dk br M ....................... 

............................... 

P r M Grit ..................... 

dk%X ...................... 

L Slt R1 .......... 
C:Slt Pt.. ........ 
L, Slt Pt RL ..___. c, Slt Pt.. ........ 
8,NM. ........... 

83 
82 
82 

82 
82 
82 
82 
82 

83 
83 
fFl 
84 
84 

84 
84 
84 
83 
83 

84 
86 
85 
83 
83 

83 
85 
85 
83 
83 

a 
81 
2x5 
86 
82 

82 
81 
82 
84 
83 

NNE-2 bc. 
E8E3,'bc. 
E-2, bc. 
E-2,bc. 
E-1,c 

83 
83 
83 

,A61 
662.  
A63 
A 64 
A 65 

A-66 
A67 
A 6 8 . . . d o  
A69 
Ah70 

___.. 
82. < 

m. f 

81.: 

.__.. 
ni .  I 

.___. 
80. f 

82. c 
81.: 

..... 

.._.. 
84.2 

80. E 
81.3 

..... 

..... 
81.; 
.._.. 
83.3 

80.6 

81.5 

82.4 
82.4 
8 2 2  

k. 6 
82.9 
82.4 
82.8 
82.8 

82.4 
80.2 
81.3 
83.3 
83.3 

82.0 
82.4 

..... 

.-_. 

Oct. 4 12.27A 
... do.. ... 3.53A ... do ..... 7.01A 
... do. .... 9.38 A ... do ..... 12.44 P 

.-.do .__.. 101 P 
-..do .____ 6.10P ..... 7.49P ... do ..... 8.59 P ..-- do _._. ~ 10.00P 

..... 
62.6 

63.5 

63.7 
83.7 

62.2 

63.1 
59.9 

81.2 

62.6 
61.3 

63.5 

61.3 

a. 4 

63.5 

60.8 

59.0 

57.2 
65.1 
59.0 
59.9 
53.6 

54.5 
57.7 
52 7 
54.7 
52 5 

54.5 
53.6 

..... 

..... 

-.._. 

..... 

..... 

..... 

..... 

..... 
-_..- 

...... 

...... 

...... ...... ...... 

5 NM. ........... 
S:NM ............ 
8, NM ............ 
S,NM ............ 
S,NM .___.. ~ _ _ _ _ _  

.......... .......... 
s: NM.. -. . ~. - _. - - 
s: NM.. .......... 5 NM ............ 

a. 4 
39.4 
38.5 

38.1 

38. I 
41. C 

39.6 
40.1 
40.1 
42.3 

40.1 
40.1 
40.3 
40.3 

40.5 
40.3 
40.1 
40.1 
40.3 

40.1 
40.3 
40.5 
40.6 
10.5 

40.5 
40.5 
40.5 
40.3 
40.3 

40.3 
40.3 
40.3 
40.3 
40.3 

40.1 
39.9 
39.9 
39.9 
39.9 

._._. 

._._. 

..... 

..... 

WNW-1,bc. 
W-1, b. 
NE-1 b. 
S61'bc. 
a 2 , k  

el bc. 

WdW-1 bc. 
ai'bc. 
ai' be. 

ssw-1, bc. 

132 
132 
133 

138 l!a 
121 
11c 
137 

I(# 
1 4  
126 
1 4  
14€ 

13C 
154 
146 
135 
163 

140 
137 
128 
123 
107 

106 
100 
98 

108 
100 

79 
90 

103 
100 
104 

117 
108 
107 
122 
110 

122 
134 
117 
126 
145 

w 
81 
a5 

100 
82 
65 
81 
95 

72 
101 
82 
84 

101 

104 
Bo 
82 
83 
88 

81 
82 
77 
81 
76 

76 
63 
59 
54 
61 

58 
51 
58 
58 
6.9 

67 
61 
74 
67 
77 

80 
80 
92 
83 
98 

26 
25 
33 

28 
42 
42 
38 
14 

49 
22 
30 
29 
12 

25 
25 
35 
30 
15 

27 
24 
35 
33 
46 

43 
66 
85 
72 
61 

74 
71 
70 
70 
57 

53 
58 
52 
49 
43 

35 
31 
32 
32 
27 

36 
34 
41 
52 

38 
37 
50 
45 
47 

48 
43 
42 
37 
44 

33 
45 
a9 
45 
37 

38 
35 
36 
32 
38 

31 
31 
31 
a0 
36 

38 
35 
37 
a9 
40 

42 
38 
38 
37 
44 

NM ............ 
NM ............ 
NM ............ 
NM ............ 
NM.. .......... 
NM. ........... 
NM ............ 
NM ........... 

ENE-3, c 
8E-4 bc. 
SSEA, bc 

ESE-3 bc 
83-3 t 
E S d 2  c 
ESE-2: c- 
861, bc. 



Daprca work by the U. S. Coast and Geodetic Survey ship l‘Piones,” Atlantic and Paci& Oeeans and Caribbean Sea, September ~ n d  Oetoba, 1922- 
Chl t inUed .  
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2 

83 

1 -- 

m- 
utes. 

-- 
31 

M a ?  

-t--l- 
m 
hth- 
O m S .  

...... 

...... ........... 

........... ........... 

........... ........... ........... ........... ........... 

........... ........... 

........... 
5S.a 
50.4 

50.0 
m.9 
51.8 
51.1 
(io.? 

4 9  
50.0 
50.5 
50.9 

5 2 2  

E 
-- 

D O  

39.9 
40.1 

._._. 
38.3 

36.1 
36.5 
36.8 
36.3 
36.3 

30.3 
38.5 
36.5 
37.2 

U.5 

............ 

............ 

A 71 
A M 
-4 ‘13 
&I4 
A :5 

... do ..... 10.50P 

(%. 5 12.31 A 
...do ..... 5 3 A  ... do..;.. 6.ll  A 

... bo ..... I 1138 P 

- - 

Lati- 
tnd - 
XPh. 

L . ,  
9 5 6  
9 5 5  
9 5 4  
9 4 4  
9 4 6  

9 4 8  
9 49 @ s a  
9 6 8  
IO oa 
9 52 
7 31 
7 - 2 3  
7 13 
7 6 3  

0 s  
0 4 3  
6 2 8  
6 %  
6 1 8  

0 3 0  
6 31 
63l 
6 i l l  
6 31 

6 31 
0 31 

9, NM ............ 
S NM ............ 
S: NM ............ 
6, NY ............ 
S, NY.. .......... 

% 
aest. 

- . ,  
7935 
7938 
794 
7934 
7934 

7935 
7936 
t 9 3 5  m w  
7935 
1839 
1827 
79-27 
7 9 %  
7 9 2 9  

7030 
793a 
7 9 4 6  
8 0 0 2  
Q l 9  

9036 

81 IO 
a n  
S I &  
11200 

9 0 %  

m n  

SSW4,bc. 
SSW-1 bc. 
SW-I be. 
NW-f, bc. 
NW-I, be. 

-I 

75 

52 
87 
92 

88 

io( 

I 158 dkbu Id .................. 
1’151 I d k b u g M  .................. 

136 ............................... 
538 ............................... 

1:153 ............................... 
.......... 
.......... ..__. 
m u  
9 9 %  
B B 2 4  

29 
10 
18 

8 5 3 5  
9 2 3 8  

41 
7 9 4 3  
9 4 3 9  
a 5 4 9  
8 2 4 7  

7 8 1  m u  
7 2 3 6  

8 8 2 8  
a m  

n m a  

A 78 

A?b. . . .do  
A800 . . .do  

B32 
B3a 
B34 
B35 
836 
B 37 
B 38 

A 81 

B 10 

888 ............................... 
297 t m m s  ...................... 

...do ..... 6.68 A .... ?.HA ..... 7.51 A ..... &&A ..... 9.48A 

Ott. 14 4.23A 
...do ..... 6 . 1 A  ... do..;.. 7 .016  
...do ..... 8.4!2A 

... do ..... 11.15 A 

... do ..... 16. A 

... do ..... 3.f6P 
B S . . . d o  ..... 5 . S P  

... do ..... 12g P 

... a0 ..... 8 . 3 ~ ~  

895 ............................... 
1,0118 gnC1S ....................... 
1,560 g n M  ......................... I -- 

899 
887 

1 Os1 
1:174 
1,151 

............................... 
dkbuY ..................... 
stfbuM. .................... 
gpY ......................... 
g y & b r M  ................... 

564 pps ......................... 
1,333 I gnY ......................... 

S, NM.. .......... 
9, NY.. .......... 
S, NM.. .......... 
S, NM ............ 
5, NM.. .......... 

T-pe~tnra, F W -  
hat. 

EX”-I, bc. 
ExN-1 bc. 
NDZ 6e. 
-1, bc: 
N N ~ I  be. 

- 

Air. 

- 
82 
82 

80 

82 
82 
82 
82 
s2 

83 
79 
79 
79 
77 

75 
la 
76 
79 
78 

79 
79 n 
79 

79 
79 

m m 

m 

S,NM ............ 
C SltRIPt. .  ___._ 
C’Slt R1 Pt ....... 
C: Slt Rt  Pt. ___. . ~ 

C,Slt Pt .......... 
C,SltR1 .......... 
C, S1t R 1 . _ _ _ _ . _  _ _ _  
C,Sl tR1. ._ . ._  _ _ _ _  
C Slt R1 Pt ....... 
C: Slt R1 Pt _ _ _ _  _ _ _  
C 81t RI Pt ....... 
C, Slt R1 Pt ....... 
C Slt R1 Pt.. _..__ 
C: S1t R1 Pt ....... 

c: Slt Pt .......... 

- 

sur- 
hce. 
- 
..... ..... .._._ 
..... 
.__.. 
..... ..... ..... ..... 

. _ _ _ _  .-.__ 
77.7 
7 8 8  

76.8 
77.9 
77.0 n. 0 
188 

7s 8 
788 
70.3 
76.1 

77.0 

.___ 

.._. 

S l , b c .  
SW-3 bc. 
S W d o  
WSd-3;  c. 
sw-1,c. 
SW-2 bc 
SSW-!? bc. 
SSW-Z’t. 
WSW-!3,c. 
SW-3,bc. 

SW-3, bc. 
sw4,c. 
SW-3 0. 
SW4:c. 
SW-3, c. 

1,839 
1,831 
1,784 
1811 
1:Srre 

1 712 
1’662 
1:338 
984 na 

M3reTuts. sounding. I 

g n M  ......................... 
gnY... ...................... 
g n M  ............ ? ............ 
gnM. ........................ 
gnY.. ....................... 
RnId ......................... 
gnY.. ....................... 
ghM ......................... 
g u l f  ......................... 
g n ~ d  ......................... 

- 
lee1 
ing 
mt. 

- 

136 
151 
128 
104 
108 

116 
144 
133 
1 .u 
151 

164 
112 
112 
82 

108 

QD 
96 

109 
105 
112 

106 
116 
116 
137 
151 

1M 
49 

B 4l 
B a 
Bz1 
B U  
B 46 

b 46 
B 47 

... do ..... 11.S P 
ocr. 15 1.61 A ... do ..... 4 . 8 A  ... do ..... 7.67A ... do ..... 9 . S A  

... do. .... 10.47 A ... da. ... 11.30 P 

- 
‘ath 
3m8 
per 
nIn- 
U t a  

- 
37 
43 
40 
12 .... 

._.. 

.... 
U 
49 
48 

31 
30 
50 
3l 
U 

4.5 
43 
46 
31 
A) 

a8 
I 
31 
35 

P a 

m 

I 
I ’  

C,SItRI 
C) xod Pt.. .. 



BQS...do .__.- 7.27P 5 5 7  
B 49 I Oct. 16 I 1.39A I 6 17 
BXI...do _.__. 6.31A 6 3 4  

:,SltRlPt ._...__ 
:, Slt R1 Pt.. .___. 
!, Slt R I _ _ _ . _ _ _ _ _ _  

,, Slt Pt _.__..--.. 
,, Slt R1. _.___.... 
: Slt R l _ _ _ _ _ _ _ _ _ _  

-T... ._ ._.___. _ _ _ _  
: Slt R1 R.. ._ __. ra‘, Slt R1 Pt. .____ 

K Slt R1 .... ._.__ 
4f:Slt R1 __...__.. 
Y. __._ ~ _.___-- _.-- 
K Slt Rl.. . .__.__ 

8lt R1 ... . ._._. 

: ,M od Pt........ 

:,Mod Pt........ 
;, Slt Pt .._. ~ ___. ~ 

$. Slt P t  ._.-.___. 

M M&RI ..__.___ 
C K : M O ~ R ~  ModR1 .... Pt..... _ _ _ _  
d ModRl____.__ ~ 

L,’sLt ~ 1 .  _..______ 
S, SltRl.._._.--.. 
L 81tPt __._.__ _ _ _  
c’ ................ 
c.. . ~ .___.._-._. ~. 
L, 81t Rl. ...___ ._ - 
C Slt Rl ...... _ _ _ _  
hd .____.__.._______ c SltRI ..... _ _ _ _ _  
S’NM ............ d, Slt R l _ _ _ _  _ _ _ _ _ _  
6 NM ..... .._.. _. 
S’NM ..___._.__ 
B,’NM ~. - _ _ _  .__. . ad NM _____._._.._ 
8, NM.. _. - ~ .--_. 
S NM. _ _ _ _  ~ __.___ 
d,SItRl.. .__.. _. 
S N M  _ _ _ _ _ _ _ _ _ _ _ _  
S: NM........ ..._ 
S,NM .___.....___ 

SSW-3 c. 

SW&, c. 

SSW-3,c. 
sw-3  c 

S d - 4 , b c .  

SW-3, c. 
sw-2 bc. 
SW-2: be. 
SW-2, r. 
SSW-2, bc. 

W-2 b;, 
SW-5, bc. 
BW-2, bc. 

SW-4 6. 

ssws bc. 
f%3 bcl 

SSW-1 dC. 

w-2’bc: 

wsw-3 bc. 
w s w 4 b c .  WSW-3 1. 
SSW-3 bc. 
SSW-~: r. 

W-3 r. wxfi-3 0. 
SE-2 0: 

WSW-‘L,Cn. 

N-1, 6. 
N-1 r 
N d - i  bc 
WNd-2 c. 
NWxW-’1,be. 
NW-2, bc. 

W-1 bc. 
~ N W ~ C .  

. 046. W-1 ‘be. 
WNW-1, bc. 
WNW-1 b. 
WNW-1:bc. 
O b .  
O’b. 
WkW-l,b. 

0 11 

IO 3 
11 2 
I1 6 
L a 2  
13 4 

14 I 
14 

15 2 
15 : 
16 11 
10 31 
16 52 
17 21 
17 42 

18 16 

19 23 
1839 

2 0 5 4  
21 32 
22 11 
2 2 6 9  
23 32 

u i  

18 50 

m 16 

B 7 1  d a  .... 
B 72 k::do ..... 
B13 OQ. 22 
B 74 .:.do..... 
B 75 -.-go..--- 

5 .  

B51 
B52 
B53 
B 54 
B55 

BY3 
B57 
B58 
R59 

9.12 A 
2 3  P 
1.41 A 
7.12 A 

1258 P 
650 P 

12.42 A 
6.24 A 

11.17 A 
4.46 P 

... do ____. 1 9 . 2 6 A  6 4 4  

... do ..._. 12.12P 6 54 

... do .__. ~ 3.13P 7 M 

... do __.._ 6.14P 7 14 

... do ..... 11.39P 7 33 

Oct. 17 Ll9A 7 50 ... do  ....- 9.03A 8 09 ... do. _._. 2.11 P 8 52 
... do 4.03 P 9 01 

B60...do __._ -1 5.56P Q O !  

B61 
B62 
B63 
BBI  
365 

Bk 
B67  
BUS 
B 6U 
B?O 

,, 

_ _  do. .__. I  7.50 P 9 U 
... do .._._! 10.53P 9 11 
013. 18 3.13A 9 3’ 

..do _._.. 1 7.26A 9 4( 

... do. .... Nom. 

... do ...-. 521P  
Oct. 19 436A 
... do _.__. 23OP 
Oct. 20 1 0 B P  
Oct. 21 3 S A  i 

8 7 5 5  1 M  
88 28 1’Ru 
88 Fia (881 

9835 l a83  

101 02 ~ ._---.. 
101 51 __.__._ 
10242 

l a 3 3 2  1997 
1DL 21 1’067 
105 11 (674 
105 47 1701 
106 33 1:981 

10724 qm 
108 a brn 
108 56 lp3 

110 18 1,577 

99 24 1:w2 

109 20 gel0 

111 08 1,755 
I l l  58 

114 09 2,088 

112 UI kE 
113 40 2,033 

B 81 
.BE2 
S83 

B85 

79 
77 n 
’IS 
78 

80 
78 
79 
80 
?o 

81 
81 
81 
74 
79 

80 
82 
81 
81 
83 

79 
78 
78 n 

78 
7Q n n 

m 

n 

... ho .....I 1058 P 
Oct. 24 4.36A 
... do .....I 10.02 4 

B 8 4 . . . d o  __... 1.UP 
... do ..... 1 7 3 9 1  

. _ _ - _  
‘6.6 
7.0 

r5.2 
.__.. 
r0.6 

n. o .._.. 

.___. 
79.3 
76.2 

70.6 

78.4 n. 2 
77. 0 
79.3 
77.0 

81.5 
80.6 

8 2 4  

82.0 
80.0 
79.7 
at 0 

n. 4 

%i 

m. 4 

m. 4 
m. 6 
79.7 
78.5 .___. 
..-.- .__._ 
74.3 
77.0 
85.8 

..___I 38.8 1681 
51.3 ! 381 145 ___.. 37.2 139 
59.5’ 36.3 133 
54.7 36.0 im 
.__.- ----.. 132 
54.5 ___-.. 130 
50.9 ! _---.- 127 
__.__I .__.__ 124 
4&9 ,_.___. i 113 

5L3 __._.. 137 
50.0 ..-... l31 
51.8 _ _ _ _  -. -. . . -. 
50-7 .._... .._. _ .  
s a 5  ..... : 122 
5 a 6  _.--.- 139 
5 L l  __.__. 130 
50.5 __..-. 136 
50.9 _____. 137 

S i 8  ..---. 122 
50.9 _.__.. 127 
5L8 __.... 158 
520 ___._. 127 
50.7 ____.. 147 

6L4 -~---. 135 

1: 1 
111 
BI 
81 

89 
8 
a4 
!33 
99 

98 
la, 
03 
79 

106 

Bo 
81 

80 
93 

92 
61 

98 

82 
% 

105 
102 
95 

84 
BB 

110 
96 
9E 

ILM 
102 
103 
ge 
Qa 

m 

._.- .__. 

17 
26 
!a 
25 
38 

37 
47 
43 
Q 
aB 
a6 
U 
38 
10 a 
6: 
a 
4 
5: 
a; 

31 
7l 

a 
c 
5 
3 
3 
4 

4 
3 
1 
3 
2 

3 
3 
3 
3 
4 

.-. --- 

46 
46 
44 

46 
38 
U 
49 
43 

49 
39 
U 
48 
45 

49 
Q 
51 

t;l 
u 
c 
4 
4l 
4! 

21 

4 

4 
4 
5 
5 
B 

4 
6 
0 
0 
5 

I 
6 
5 
5 
4 

sr 
-_  _ _  



Deep-sea work by the U. S. Coast and Gooddic Smey ship llPionia, "Attantic and Pan'& Oceana and Caribbean Sea, September and October, 1992- Continued. 

Nmn- 
herd 
Vmd- 

1922 

Day. HOW. 

--- 

oTard 

- 
I_ 

Lati- 
tude 

ncrth. 
Wind and weather: 

. ,  
% 4 m  
7.4 49 
2 4 5 5  
2 5 0 2  
2s 19 

2 5 5 5  
2 6 1 2  
28 11 
2836 

2936 
30 12 
3 0 1  

m m  

S NM ............ 
S'NM __.._. ~ _._. ~ 

S'NM __.___ ___.__ 
S'NM ...... ..__.. 
S NM. _.___ ~ ._.._ 

...__ _.__ 

S:NM.. ...._.. _ _ _  
$,SIttRIi ._.. ~ ._._ 

. *  
114 40 
114 58 
115 41 
115 41 
115 18 

115 41 
116 10 

117 25 
117 30 

117 33 
117 41 
117 BE 

117 m 

SE-l b. 
SSWh b. 
W-1 b: 
W-l'b. 

W-1 f.  

NW-2 b. 

w-i:bc. 

NWLI,b. 

.I- 

Character of bottom. 

B'p1 B W  
B 91 
B 94 
B95 

BW 
Et 
B lC0 

R-S 

d k b r M  ._.______. _ _  _ _ _ _  ~ _.____ 72.9 4&2. . . . . .  132 
d k b r Y  ... ___.__ ~ _ _ _ _ _  ~ __.____ r0 77.0 48.9 .__..._ 132 
M ___. _ _ _ _ _ _ _  _.___ ~ ____._ _ _ _  76 _ _ _ _ _ _  _.____ .__._. 134 Hy t b r M  _._______ ~ .___.____._ __. 77 74.8 47.8 ...... 134 

dkbrM ._._ ~ ____.___. _ _  ._.____ 75 73.8 M.B...;.. 128 

dkbrM.. _____._.______ ~ _ _ _ _ _ _  70 69.8 50.2 ._.. _. 112 
b r M _ _ _ .  ~ _ _ _ _ _ _ _ _ _ _ _ _  _ _  __.____ 67 67.6 47.3 .__... 129 
d k b r M  .____ ~ ___.______ ~ _.____ 72 69.8 46.9 _ _ _ _ _ _  132 
d k b r U  ... __.__ _ _ _ _  _____._ _ _ _ _  6B 66.0............ 1% 
brY ____________ ._____  _._.____ 67 65.11 ...... ,.__ _.. 110 

7,5 ... do _... ~ 7.33A ... d a  .... Il.12A ... do ..... 3.221 
... do __.__ 431 P 
... do ..... 7.40P 

... do. _... 0.06A 
do ..... 3.56 P :-- .. d b  .... 6 3 - P  ... do ..... 1152P 

oct. z 1 2 . 2 3 ~  

b r M  ...... ______.__.___ __.____ 
b r A f b k S P . ,  __._ ~ ._____._ _ _ _  
.______.__ __.._ _ _ _ _ _ _  ____._._ ~ . .  

hI ModRlPt  ..... 
H , R l P t  _....__.._ R: ai pt _.________ 

L 

Min- 
Utg. 

- 
41 
41 
28 
37 
46 

48 
45 
39 
38 
53 

34 
22 
23 

WxN-4 bc 

Wd4,bc. 
N W - ~  bc. 

- 

ath 
Lms 

g- 
It& 

- 

52 
52 
52 
4s 
48 

44 
46 
53 
32 
43 

53 
48 
47 



Decpsca work by ihe U. S. Coast and (ftodetic S w i q  d i p  “Dkcouerer,” Atlantic and Pacijic 0aePlrs)and Caribbenn Sen, September and Odober, 1992. 

[Soundings obtained with a coast and Geodetic S m e y  elecbisdrive &mdingmschine.] 

- A 2 
A 3 
A 4 
A 6  

A 6 
A 7 
A 8  
A 9 
A 10 

_.. 0 ._.._ 9 S A  ... do ..... 11.!BA ... do ._.-. 1Oa5P 
Sapt.27 &MA 

... do ._._. 1219% ... do ..___ 7.08P 
S e t 2 8  6.ZIA 

.-.xo: ...- @.%A ... do _.__. 3.16 P 

A 14 I...do _ _ _ _ _  
A B  !...do .__._ 
A16 8eDt.W 

A18 l...do..... 
A 19 /...do..... 
425; ... do  .._.. 
A 2 l l O e t .  I 
A22...do ____. 
A23 ... do .__-. 
A24 ... do ..___ 
A26 ... do .__._ 

A 17 I ... do ..... 

__ - 

Lati- 
tude 
nor+ 

- . ,  
aa 10 
a305 
3 6 0 0  
3443 
23 51 

a308 
a 2 3 1  
31 06 
3046 
3012 

2918 

2 8 2 2  
28 IO 
2 1 5 8  

2744 
2733 
2844 
2 6 0 7  
2530 

2.506 
2440 
2420 
23 52 
2 3 2 7  

m a s  
9 .GP 

1-P 

210A 
5.12 A 

10.42A 
3.19P 
9.28P 

].%A 
7.12A 

10.01 A 
3.08P 
6.22P 

-. - 

Longi- 
tude 
west. 

- . ,  
74 34 
74 17 
73 57 
74 42 
76 06 

75 20 
76 24 
76 10 
76 01 
76 28 

76 2L 
76 27 
76 28 
7 6 2 8  

76 29 
76 30 
76 a2 
76 26 
75 38 

75 12 
74 36 
74 13 
74 15 
74 16 

76 xi 

I I- 

Water. l- -- 
SlU- 
face 
- 
68 
69 
G9 
78 n 
79 
80 
m 
19 
81 

80 
81 
80 
81 

83 
E2 

85 
84 

54 
B 
33 
94 
B 

m 

m 

__-__ . I . /  .-_-.. 388 1% 
46.4 383 10f 
47.3 .__... 118 -. 36.5 B(: ...._ 36.9 ‘86 

64.4 38.5 98 
60.9 39.2 82 
64.4 37.4 92 
65.3 36.5 88 
65.3 34.0 102 

65.3 -..__. 94 
64.4 --_... 108 
Bc8 __..._ 95 
65.3 I ‘  _-___.I I00 

651 --.__. 106 
629  ... :.. 109 
65.3 __._._ 81 
63.5 -.._._ 103 
w 4  _..._. 95 

65.5 ....._ 103 
66.2 ....._ Irn -.-. ~ _._. 101 

67.1 . .__.._. 131 
.....I :: .__. 99 

M b  
2 
-- 

, 
78 75 

.-_._ 40 
67 74 
4 8 8 2  

86 70 
8 7 8 0  
m 5 5  
78 59 
76 80 

8 0 4 2  
76 67 
6 0 9 0  

n 4 s  

9 8 0 9 0  1 
70 E3 .... 80 
85 70 

61 79 
6 3 8 5  
79 67 
75 66 
135 22 

?am 
oms 
Per 
nLn. 
Ute. 

- 
11 a 
40 
2s 
2l  

15 
33 
85 
38 

31 
42 

19 
40 

28 
28 
8 
44 
38 

33 
34 
43 
40 
19 

ia 

a i  

C SUR1 Pt....... 1 NE-3-4 0. M 

I 

C:S ltpt.......... N E 4  &. 
C Slt R1Pt ....... NE-t’bc. 
d 61t R1 ..__.._.__ NE-3:c. 
M:RI .._.__._.___ ~ 

d R l _ _ _ _ . _ . _ _ _ _ _ _  NJC+ e. 
L’Rl .... ______.__ NE-2 c Id, 61t R1 Pt ...... E-1 &.’ 
C,SltRl. ___._ _ _ _ _  S A b c .  

c Rl. ..-- ~ .._..... SE4,c. 
M’ Slt RL ___.__ _ _ _  SJC-1’ cc 
M’ 61t Rl ..... ._ _ _ _  S%1:2, b. 
M: Slt Pt  ..... .___. E-1, c. 

E-3, bc. P 
C NM. - ____. .__ _ _  NE-I, c. m 

Z 
2 
2 
EI 
u1 ad s1t Pt .... _. . __. SE-2 bc. 

S Slt RIP: ....... SE-5 bc. 
6 NM ............ SE-l’bc: 
8’ 61t R1 Pt .... __. SE-2’ bc. 
aa. mt Rl......... SE-3’bc 

d, mt Bl.. ...__.. SE-2: bc. 



Deep-sea work by the U. S. Coast andGeodetic Swwy ship c'Di.scover~,ss Atlantic and Pacific Ocrmrp and Caribbmn Sen, September and October, 19%- 
Continued. E. 

Lati- 
tnde 

nartb. 
Lana- 
tade 
west. 

-I--l--- 

NllZll- 
bard 

sound- 
lag. 

Day. 

A27 ... do ..... 9.OP 
A28 ... do ..... 11.56P 

Hour. 

A30 I...do ..... 

Air. 

810 
81.5 
m S . 3  
a 5  
81.7 

81.3 
81.0 

84.3 
84.2 

83.8 
824 
824 
8l.5 

83.3 
824 
ao.2 
8a6 
Ex1 

83.0 
$19 
88.0 
81.5 
a3 

63.7 
8 2 8  
8 2 9  

81.3 

aca 

- 

Sur- 
face. 

-__ . .  
...... 
83 

84 
83 

84 
83.5 

83.0 
84.0 

86 
84 ez 
83 

84 
84 
83 
815  
85.0 

85.0 
83.0 
s.0 
85.0 
815  

s o  
85.0 
s o  

8 c o  

._.__. 

A 31 
A32 

A 3 4  
A 3 5  

-A38  
A 37 
A38 
A 39 

A 51 ... do ..... 1 10.06 P 
A52 ... do ..... 11.39P 
A53 I Oet. 4 1  1.36A 

... do ..... 5.54 A 

...do..... au h 
A33...do..... 9.36h ... d a  .... 11.19 A 

... d a  .... 1aOP 

... do. .... 1.39 P ... do ..... 3.18 P 
r..do..... 6.07P 
... do ..... 8.32 P 

A 40 l...do..... 

23 %3 74 17 
% o s  7 4 2 0  
2 2 %  7 4 3 8  
22 44 74 33 
XaB 7 4 2 8  

10.16 P 

23 14 
21 57 
21 52 
2 1 4 4  
2330 

74 24 
74 21 
74 32 
7 4 4 3  
7 4 4 4  

18 47 : 75 45 
18 36 75 51 
18 28 1 76 CQ 

a m  
m 58 
21 17. 

20 43 

Depth) ' 
nfath- characrer of bottom. 

7 4 4 4  

74 31 
74 46 

74 17 

-. I 

...A 
68.0 
65.3 
66.2 
66.2 

67.1 
64.6 
a 9  
64.9 
66.2 

...... l35 108 _.____ 118 97 ...... 105 100 

...... 95 100 ..___. 147 114 

__.___ 168 _ _ _ _ _ _  118 % --..__ 149 10I __.___ 110 94 ._.___ 107 63 

TemPeratma,F8hr8n- Fathoms 

1,581 

791 
568 
782 

1,887 
1,945 

1507 
2,w 
2,553 
1,949 
1,572 

1,188 
1,071 
1,q 

.............................. 

..... i- ....................... .............................. ............................... .............................. ......... I .................... 

.............................. .............................. .............................. .............................. .............................. 

.............................. ................................ ................................ 

........... 
681 ...... 

A 41 
A42 
A43 
A44 

A46 
A 47 
A ks 
A49 
A 50 

... do ..... 11.48 P 
01%. 3 2.2.jA 
... Bo ..... '4.66 h 
... do ..... 7.MA 

A45....do... . .  8.46A 

... do ..... 11.22A 

... do ..... 1 1.48 P 

... do ..... 3.59 P ... do ..... 5..% P 

... do ..... 7.55 P i 

C,NY. ........... 
S, N g .  ~ ~ -. - ~ -. - ~. 

S,NM _ _ _ _ _  ~ ._____ 
S NM.. .......... 
S'NM ............ 
S' NM. ........... 
S: NY. - - - ~. ~ 

"me of 
sonnding. 

ENE-2 bc. 
E-1, be: 
E-1 be. 
E-l:be. 
E-1 be. 
0-0 bc. 
0-0: bc. 

- 

Kin- 
i ts .  

- 
37 
33 
24 
28 
28 

30 
27 
34 
36 
.Q 

12 
35 
34 
34 ..-. 

.._. 
28 
34 
35 
40 

98 
78 
57 
8 
51 

P 
25 
38 

.__._ 
65.7 
64.9 
a1 
60.8 

- 
hth 
>ms 

Ute. 
s 
- 

U 
44 
55 
4a 
43 

35 
41 
45 
43 
45 

63 
43 
47 
47 .__. 

_ _ _ _  
20 
45 
M 
49 

25 
36 
4.3 
81 
31 

37 
43 
35 

___.__ 107 _ _ _ _ _  .__.__ 109 71 -..___ ll8 82 __.___ 131 96 ...... 147 96 

I -  
M,sltRL ......... sE-2,br. 
S NY ............ SSE-I bc. d St R1 .......... sE-2 bc. 
S 'NY.; - .. _ _  __. ._ SE-1' bc. 
S: N Y . .  - ._ _ _  _._. - SE-1: ,k 
S,NY ............ ESE-1 bc. 
S,NY ............ E-1, d. 
S NY ............ SE-1 bc 

S,NM ............ SE-$hc: 
S: NM. ........... s=2' bc' 

S ,  NY ............ SEX bc 
S,NY ............. SE-2'bc' 
S,NM ............ SE-3'bc: 
S NM ............ SE-2'bc. 
hi, Slt Rl.... ...... SE-2: bc. 

Y,NM .___ ~ ____. _ _  SSE-1 bc. 
M,NM.. .  ......... SSE-l'bc. 
M , N X  .......... ! SE-2, bc. 



A56 
A 57 
A,% 
A59 
AB0 

... do ..... 6.348 

... do ..... 7.44 h 
oCr.p5- 5 5 9 p  
...do. I... 7.mP ... do ..... l O J O P  

A61 
A 62 
A63 
A64 
A05 
A66 
A 6 i  
A68 
A W  
A 70 

Oct. 6 12.46A ... do ..... 5.12 h 
... do ..... lO.02A 
... do ..... l2.08P 
.. 4 0  ..... 3.23P 

J .  ... do ..... 6 2 P  
... do ..... 7.42 P 
... do ..... 9.15P 
... do ..... 1 0 3 P  
... do ..... ll35P . . I .  

8 19 
8 0 1  

7 5 8  
7 4 0  
.7 22 
17 OB 
16 52 

16 35 
16 04 
15 27 
16 11 
14 51 

14 U 
14 49 
14 G 
16 01 
15 0: 

14 5? 
14 51 
14 rli 
14 4 
14 

14 i 
14 0: 

13 U 
1 2 u  

12 21 
12 0: 
10 11 

7 2  
7 11 
7 11 
B Y  

" 6  4 
8 1  
6 0  
6 4  
6 3  
5 1 .  

ia 3 

, ' I  

84ll ................................ 
911 ... I ............................. 

1,088 ................................ 
1,208 ................................ 

10% , ' 1  ................................ 
I 

I _ _ _ _ _  ____._ ~ _ _ _ _  _ _ _ _ _ _ _ _  ,81.3 153.5 
................................ 81.5! F3.5 ............ : ................... m.7:  64.0 

:-.- t a . 3 !  E3.0 
ne ................................ 82.4 183.0 

_ _ _  _ _ _ _  :_ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _  _ _  ___.__ 82.6 IE3.0 
................................ 81.7 : m.0 
................................ 84.2 i 84.0 ;... .......... E3.3 ~ 84.0 ................................ 83.7 ' 85.0 

............................. 

.................. 

61.1 
SO.6 
81.9 
8 2 4  
a . 4  

A71 
A 72 
A ?a 
A 74 
A75 
AT, 
A n  

A 78 
A B  
A81 
A 82 
A S  

AS 

Oct. 7 -*A ... do ..... 3.18 A 
..:do.. __. ,5.M A 
..-do ...... 7.10A 

... a0 ..... IOQBA 

... do ..... 2.4SP 

... do ..... 9% f 
Oet. 6 ' 2 p d  
... do ..... 2 4 7 A  
... do ..... 538 A ... do ..... 520P 

... do ..... *A 

... a0 ..... m o p  

'1 169 ............... : ................ 
1 -5m ........... ..:. .:... ............ 

1 1:4G ................................ 
1;B55 ................................ 1732.4 

I 1,851 1: .......... I....:.. .............. 
" I 

................................ .......................... :..... 

.................... : ............ ................................ 

........................ I....... 182.4 

................................ j 81.5 

................................ 61.0 

62-6 
80.8 
Bl.1 
85.1 

B 1 
B 2 
R 3 
B 4 
B 6 

B 6 
R 7 
B 8 
B 9 
B 10 

64. 0 
a. R 
84.0 
83.0 
83.0 

84.0 
84.0 
s3.8 
m.8 

lCc0 

84.0 

84.0 

84. a 
1. a 
t x a  
1 . a  
83. a 
84.8 

81 

816 
..___ 
ma m. a 
ma 
ma ma 
79.11 
i9 '6 

oet. 13 3.11 A 
... do .... 433336 
...do.... $36336 .. ldb .... %$2d ... do .... 11.101 

... do .... 1.661 

... do .... 3.691 

... do .... 7.481 

...do. ... 1038 1 

...do.... 6.11 1 

, . . I  
i j - 1  .... : 
32.6 I::.--.. 

( .  1 ...... .___._ 
:@.O 
40.0 
40.0 

59:o 40.0 

mi.7 ;m.o 

i.2 LA. 

60.8 40.0 

82 1. .*-o.D 
81.6 40.0 

... 

N.5 41.0 
80.8 .-.:. 
59.9 40.0 
59.0 _._._. 

59.4 ...... 
m.7 6 . 0  
BL'1 m.0 
-.2.- 40.0 

. . .  
5&8 40.0 

. .  , 

................................ 

................................ 
I . -9 , ' .  

649 
1,883 
f,87l ................................ 
1;m ................................ 

l E 6  '40.0 
57.2 40.0 
88-3 44.0 

i6 .5  
797 
80.6 

80 2 

._... .......... < ,  5;3-5 
:--.. 31 0 
52.7 360 
64.5 44 0 

54.1 ..... 
53.6 40.0 
5 5 4  360 
64.6 aS.0 

i4:9 360 
1,305 

1,973 

25 
17 

l k  
20 
22 
P n 

29 
a6 
40 
88 

34 

!z 
3f 
3: 
B 
B 
31 

3 
31 
6 
4 

4 
3 
3 

4 
3 
1 
4 
4 

4 
3 
2 
4 
4 

3i 

L 
z 

a 

................................ 78 7 

................................ 77.7 

................................ 1 n.o 

...... 
. .  

3 N& .............. k- be. 
#,SltRI ......... O - C h  
2 NX..... ........ .EdE-&bc. . 6tc Nbf. ............ w,-be.. 
?. dlt Pt.:: ..-. __. M bc. . . . . . .  , .  
bf,'&iIiL: ........ _e3 L . .  

3; slt Pt ........... E-a' be: 
3 ,S t  R1Pt ....... M:bc., I 
c, pL...:. ......... 6-9, be. 
. EllPt ....... ::. . h . b C  

C:,Slt P t  .......... NE-31 be. 
y Slt.'ki' Pt...... "h;. 
C , ' P t A  ........... NE4 bc. c PtL.:; ........ 3 3 N E i . h .  c: NM . - - - - - - - - - -. N&Z.bc. 
: 1 ..&,., 

L Elmpt.. ........ NE-2,be. d apt.. ........ E-zbc. 

y BIt$tI .......... & s ; k  
L,'NM ............ SE-I, bc. 
S, NM ............ 8E-1, rp. 

3," .____ ~ _.__ _. E-3'be- 

P t  _ _ _ _ _  __. . ~ __._  EN^: bc. 
G, Sit Pt. ......... N M , b c .  
c Slt Pt ........ :. N W ,  be. 

M' Slt RI_____  _ _ _ _ _  NE-3 
" 

c NM ............ 
C:SltRI .......... M,& 

Bf: R1: ............ .%Z,bc ! 

, L  . . . .  



Deep-sea work by the U. S. Coast OndGcOdctie Suroey ship “Disamtra,” A W  and Pacific Oceans and Caribbean Sea, Septcmba and Odober, 1922- 
Continued. B 

bel- 
3. 

132 
117 

ll8 

130 

114 

160 
116 

154 

11s 
116 
116 
l l8  
121 

113 
111 
113 
103 1w 

119 
106 us 
loa 

101 

-- I 

Red 

2 
-- 
l a 7 8 7  
l a 7 8 4  m u 3  

77 
82 

81 

106 
1 3 0 m  

94 

m o a  
115 
96 

1 2 8 8 8  
95 

90 
84 

107 
101 
94 

74 
a, 
87 
86 
BB 

92 
80 

loa 
74 

l a 7 8 7  

a 

B 11 
B 12 
B 13 
B 14. 
B 15. 

B 16 
B 17 
B 18 
B 19 
B a0 

B 21 
B 22 
B P 
B 24 
B7.5 

B 28 
B 27 

1.05 A 
3- A 

Oct. 14 ... do .... 
...do.. .. ... do.. .. ... do. ... 
... do .... 
-..do. ... ... do. ... 
Oot. 15 ... do. ... 
...do.. .. ... do .... ... do .... ... do. ... 
Oct. 16 

... do.. .. 
.___do. .. 

-~ 
6.a A 
9.18 A 

11.54 A 

4 5l 

4 48 
4 4.5 

4 50 

2.36 P 
524 P 

I255 A 
6.24A 

ai8 P 

79 u 1,753 ................................ 77.7 79.5 
79 SB 1,838 ................................ 77.7 80.0 
80 19 1,- ............................ . . . .76.  6 79.0 so 46 1211 ................................ 81.5 79.0 

NOIXI. 
4.41 P 
7.11 P 
9.43 P 
3.07 A 

6.06 A 
103.5 A 
4.m P 

1 0 3  P 
4.15 A 

10.46 A 
7.13 P 
1.58 A 
824 A 
3.14 P 

9.48 P 
358 A 
9.37 A 
5.15 P 

11.48 P 

4 U 81 04 

4 U 81 16 
4 52 81 38 
5 00 83 00 
6 1 9  S a U  

6 03 & 10 
6 21 84 U 
6 28 85 00 
8 38 85 15 
8 51 85 55 

7 08 
7 21 

5 41 I m 

7 a 81 30 
8 m 88 ZI 
8 32 88 14 

8 68 a, 04 
9 .  41 91 07 

10 16 92 04 
io a 92 58 
11 la 83 53 

u 29 !?k 46 
11 46 2 2 
1 2 0 8  
la 37 P7 82 
I3 03 98 32 

I I  

1:- s f t g y M  ....................... 77.9 80.0 

2,- ................................ 78.3 80.0 
1,705 ................................ 77.0 79.5 

............................... 77.0 79.0 

1,319 ................................ 79.9 78.0 
812 ................................ 78.1 78.0 
996 ................................ 76.3 79.5 

1,128 ................................ 78.5 7 8 0  
1,060 ................................ 77.6 78.5 

................................ 76.6 78.6 ............................... 77.9 78.0 

1:916 ................................ 75.7 78.0 

2,108 ................................ 76.1 78.5 
2,163 ................................ 76.6 79.0 

;,og ................................ 77.9 79.0 

1:7s  ................................. 77.7 78.5 

1,880 ................................ 7 a i  78.0 
‘1 910 ................................ 77.9 7ao 

i,w ................................ %.a 79.0 

a i s  ................................ 77.9 80.0 
2:231 ................................ 77.9 a0 

2 ; u 9 - - -  ............................. 78.1 81.5 

2 231 ................................ 77.9 780 5;:; ................................ W.4 82.0 ............................... 82.4 113.0 

2,011 ................................ 80.6 81.0 

I --%?-- 

38 
42 
46 
40 a 

I I I 

M Slt R1 ........ 
M% RL .......... 
M k M  ........... 
M’Slt Rl ........ 

Y: NM ........... 

-t. I Oms- I 

42 
46 
4 
4 
U 

Iz 
41 
41 

I Air* I, 

C Slt R1 .......... SW-3 ba. 
L% R1 ............ WSVf-3 bc 

C:Slt R l _ _ _ . _ _ _ . _ .  SW-4:oc 

M R l P t  .......... S W x W 4 , b c .  

C Pt ............. S S W 4  bc. 

c k x  ............ S W r s S d c .  c’at Rl.. ........ sw-3 bc.’ 

M : S l t R l P t  ...... SSW-3,bO. 

face. -1-1 . ,  /TIT 

38 C’ Pt ............. 
38 c:SltRl. ......... SSWa’be. ssw-3:bc. 

- 
200 

oms. 
ram. 

- 

54.5 
54.7 
52.7 
52.7 
54.1 

55.9 
54.0 
59.0 
54.9 
53.1 

52. 2 

56.6 

54.7 
56.3 
53.6 
52.7 
52. 7 

53.6 
53.6 
53.6 
52.7 
62.9 

62-7 
52.0 
51.8 
54.7 
1 . 7  

55.1 

. _ _ . I  __._ 
c mtm .......... d, NY ............ 

Mb, Slt Rl Pt ..... M&M ..-__ -..--..- ~ - .. _.. _. . 
M R1 ..__ ~ ___._._ Ld SitPt ........ 
M , h t  Rl.... ..... 
&* Rl Pt ........ 

M ’ P t .  ............ 
Ld Slt RlPt..... 

M RlPt .......... 
MC RlPt ........ 
M ht Rl.___._._. 

- 
Bot 
tom 

- 

36.0 
36.0 
36.5 
38.0 
36.0 

38.0 
38.0 

38.0 
36. 2 

36(0 
36.0 
37.0 
37.0 
37.0 

36.0 
35.0 
36.0 
36.0 
36.0 

38.0 
36.5 
36.0 

35.8 

35.6 
38.1 
35.8 

35.6 

..-.- 

..... 

.-.- 

saw+ bc. 
SSW-3: bc. 

SSW-3, bc. 
5-3 SWJ x’s-1, c bc. 

SW-1 bc. 

SW-2 bc. 

SSW-3 bc. 
W-3 &. 

S S W 3  bc. 
SSW-Z’cp. 

sw4; e. 

SWd2 bc. 
w+bc 

- 

Ibln. 
ltg 

- 
4s 
44 
35 
30 
45 

49 
37 
7.5 
35 
40 

32 

24 
30 n 
41 
4 
34 
35 
36 

66 
60 
6a 
60 
56 

do 
8 
60 
46 
64 

m 

Wlnd snd weather. 

w-2 bc. w-3’ bc. wsfv-2 bc. ws w-2’ be. 
wxS-i,bc. 

U 
46 
65 
55 
65 

36 
43 
U 
44 
U 

37 
43 
46 
46 
3a 



c a t P t  .......... ad a t  N___.__... c ’NM ............ 
c: Slt Pt .__. . __. . 
c,SltPt .......... 

I 3 2 2  

14 13 
I4 38 
14 59 

15 30 
15 58 
16 n 
16 16 
17 U 

17 39 
18 11 is 34 
19 a3 
19 31 

19 45 
a028 
21 06 
21 38 
P 13 

!u rn  
24 13 urn 
2 5 0 2  

25u 
26 17 
27 16 
28 I4 
2844 

2 9 2 0  
2 9 5 6  

31 25 
31 33 

31 41 
31 49 
31 52 
3 2 M  
32 11 

32lf 
3 2 E  

la 45 

2446 

3020 

- 

WJbCp. w-i’bc. 
~ - 2 ’ b ~  w-3’ bo: wdw4,bc. 

8 9 3 0  
m29 
01 18 
m08 
0 3 0 8  

.oI 01 
Lo4 49 
105 37 
106 28 1m 10 

Io8 03 
109 03 
109 46 
110 13 
110 18 

I10 46 
I11 39 
112 9 
113 a3 
114 22 

115 09 
115 50 
116 01 
116 13 
116 26 

116 M 
117 25 
117 36 
117 48 
117 54 

118 01 
118 08 
118 13 
118 26 
118 18 

lls 10 
l l8  03 
117 Mi 
117 48 
117 4u 

117 33 
117 25 
- 

51.8 
62.6 
52.9 
a1 
51.8 

55.8 
53.1 
5a.7 
52-6 
1 . 1  

sa5 
52.7 
52.9 
518 
53.1 

54.7 
51 4 
54.0 
50.9 
50.9 

50.0 
52.7 
599 

50.0 

50.9 
1 8 4  
49.1 
49.1. 
48.4 

49.1 
48.2 
48.9 
49.1 

5oa 

__.__ 

_..__ 
-._._ 
_.__- 

1897 

1’ 676 

l&t7 

1’957 
I’M 

1: w4 

1’788 
1’738 
1:9n 

I> 901 
1: 938 
1:ml 

1:aeO 
2’ 078 
2: 176 

2’ 162 
2’ 182 
2: 076 
2, !a 

2’ 108 
2’Pg 
2:041 
2, 

1 974 
1’924 
1.084 1:m m 

758 
701 

1.11% 

4 li 
@x 

2,311 

2037 

1876 

2 117 

2078 

2 113 

2 143 

l% 

- 

..__.. 
35.8 
36.1 
35.8 
36.0 

35.8 
36.0 
35.8 
35.8 
35.8 

360 
358 
38 1 
36.0 
35.8 

35.8 
35.8 
3x5 
35.2 
35.6 

352 

352 

35.6 

34.7 
352 

35.2 
35.1 

..___. 
35.2 
35.1 
35.2 
35.2 

_.._.. 
35.2 

.____. 

.......... .......... 
37.2 

37.2 

36.5 

.......... 

.......... 

............................... 79.5 
1 k b r K . -  .................... 181.9 

M e  

B 4 1  Oct. 20 
B 4 2  ... do .... 
B 43 ... do.. .. 
B U  oct. 41 
B45 ...do.... 

B 46 ... do.. .. 
B 4 7  ...do.... 
B I B  Oct. P 
B49 ...do .... 
B I  ...do.... 
B 6 1  ...do .... 
B52 Oct. 
B Q  ... do .... 
B 5 4  ... do .... 
B 55 ... do. ... 
BS6 ...do.... 
B57 Oct.  24 
B 6 8  ... do .... 
B59 ... do .... 
BBO ... do .... 
B B I  Oet. 25 
B 81 ... do. ... 
B63 ... do .... 
B M  ... do.... 
B 65 ... do.. .. 
R d 6  ... do .... 
Bbl  Oct.  28 
B 68 ... do.. .. 
B69 ... do .... 
B70 ... do .... 
B ?I ... do. ... 
B i Z  Oct. 2i 
B73 ... do .... 
R74 ... do .... 
B 75 ... do.. .. 
B76 ... do .... 
B77 ... do .... 
B 78 ... do.. .. 
R 7’9 ... do. ... 
B S I  ... do .... 

7.40A 
l2.42P 
626 P 

12.18A 
635A 

12.50 P 
651P 

I 2 B A  
652A 

l!2.(7P 

6.UP 
l . B A  
7 2 4 A  

1 1 5 2 A  
3.16 P 

6 S P  
.lmA 
7.41A 
139P 
75OP 
2.48A 

1 0 s  A 
1lJBd 
221F 
4.59 I 

10.02F 
2 3 A  
8.47 A 
230F 
5.42F 

939 F 
1.326 
4.484 

10511 
12.14 I 

1.3221 
2.491 
4.10 I 
530 1 
6531 

............................... 
I k b r M  ....................... 
............................... 
............................... ............................... 
br M .......................... ................. 1 ............. 
k b r Y  ...................... 
NkbrOz.. .................... 
brM .......................... 

d t b r R o r G .  .__. _._ _ _ _ _  ~ _ _ _ _  
............................... ............................... 

CU ” 
805 
80.1 

81.1 
78.8 
79.9 
78.8 
80.6 

80 1 
80.4 
i9.5 
i9.0 
79 0 

M 81t Pt. ........ 
c ’ a t p t  ad Rl... :::::::::: 
C’mtPt. ......... 
C: at Pt... ....... 

S ’NM. ........... ad, at pt.. ....... 

C’N LI.... ........ 

Cp-adRi : ........ ........ 
M’Slt RI ......... 

........ Y S1t R1. 
M’Slt R1 ......... 
ad 61t Pt .......... 
M: Slt R1.. ....... 
M 91tPt.. ....... 
8 ‘NFA _ _ _ _ _  ~ ._____ 
8’ NY.  _ _  .__.. _.__ 
8,’NM. .____ __.___ 
Y NM 

..... ad Blt I%.... 

............ ............ S,’NM ........... 
S p &  M:SltRl ........... ......... 
S NM ___.__ ~ _ _ _ _ _  
M, Slt R1.. _. _..__ 
C,NM ............ 
8 NM ............ 
d,SltRlPt. .  ___. 
M, S1t R1 Pt. _ _ _ _ _  
C’ 81t Pt .......... 
C, Slt R1 Pt.. ____. 
c Sit Pt .......... 
d , S l t R I  ......... 

dkbrM ....................... 161.2 ................................. , 83.9 

W xN-3 bc. 
WNWb’bC 
WNW-i’bc. 
w ~ w - d b c .  
WN W-2’bc. 

w N w 4 , b c .  
NW-2, bc. 
NW-2 bc. 
NW-l’bc. N N w L ~ , ~ ~ .  

~ x d - a  bc. m 

NW-2,bc. 

1 :_ 

!4 NW X W-2, bc. 
NW-2 bc 
N-2 bc. J 

N-2: bc. 

W-1 be. 
W-1: bc: 
8W-1 bc. 
NW-I,bc. 

NW-2 bc. 

Q 
3 
2 
% 

NxW-i bc. 
NE-1 6c 
NW-I,bd. N3,bc.  -: 

4 

NxW-1 b 
NW-3, bc.* 
N-1 bc 
W-i &. 
NWh,bc: 

NW-4,q; 
NW-I, q. 
N W-4, C. 
NW-I bc. 
WNd4, bc. 

82.6 
8 3 0  
62.0 
82.0 
81.0 

83.5 
81 5 
8 3 0  

81.6 

790 w. 5 
i9 5 
R1.O 
800 

79 0 
79.0 
78.0 
80.5 
77.0 

78.0 
74.0 
76.0 
76 0 
74.0 

71.0 
71.0 
690 
7 0 6  
69.5 

88.0 
68.0 
67.0 
60.0 

-__.. 

...... 

._._.. .___.. ...... ._._.. .___.. 

...... .___.. - 

............................... 
dk br M ....................... 

d k b r M  ....................... 
............................... ............................... 

77.0 
77.9 
77.0 
78.4 
77.9 

11s 
I!29 
I21 
108 
133 

135 
119 
130 
114 
114 

123 
123 
129 
114 
w 

123 
124 
1 I9 
116 

117 
109 
114 
128 
126 

110 
130 
114 
108 
132 

125 
130 
137 
140 
140 

148 
146 
116 
132 
123 

149 
135 

im 

- 

It br Y.. .. 1.. ................. 
............................... ............................... ............................... 
d k b r M  ....................... 

brM .......................... ............. 1 ................. 
br Y .......................... 

............................... 

............................... 

............................... 
It  br M.. ...................... 
I t b r M  ........................ 
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HYDROQRAPHIC WORK ACCOMPLISHED. 

The work accomplished gives the general submarine relief and 
other data for an area of one million s uare statute miles where the 
charts were heretofore made up large ? y of blank spaces; and this 
a plies to the entire deep-water portion of the Canal Route from 
Jorfolk to San Diego. 

The result next in im ortance, is the evidence of the nonexistence, 

to the Panama Canal 15 miles N. by W. from Mmzanillo Point. A 
general examination of the suspected area, based upon a seemingly 
adequate number of soundings, a t  positions fixed by an les on shore 
objects, failed to reveal any indication of the several s a oals shown 
on the charts of that locality. 

maintained throughout the work. ' The bottom material is mud, 
covering a smooth gentle slope, apparently free from accidents of 
re1 ief . 

Soundings of 845, 1,252, and 1,580 fathoms were taken on a line 
run offshore in the cneral locality of the 21-fathom spot reported 
in latitude 35' 55' 2 and longitude 74' 07' W. These results agree 
with +depths reviously charted and rather tend to disprove the 

The depth on Brown Bank, or ansas Bank, and its location in 
latitude 21' 30' N. and 74' 45' W. were verified. 

A confirmatory sounding of 2,843 fathoms wns obtained in the 
submarine fold about 20 miles off Guantanamo, Cuba. 

The shonl area east of Semina Bank, in latitude 13' 30' N. nnd 
Ion itude 77' 40' W., WM confirmed and partly defined. 

S!oal indications in Windward Passage, the Caribbean between 
Navmsa and Colon, nnd in the Pacific approachcs to the Pannma 
Canal were developed and defined in pnrt; and in addition a number 
of soundin s in moderate depths gave much-needed information in 

The general work in the vicinity of the 70-fathom shonl off the 
Pacific coast of Costa Rica, in latitude 9' 07' N. and longitude 
86' 58' W., indicates that the shoal does not exist, or a t  least not 
in its charted position, as the depth obtained a t  that point waa 
1,765 fathoms. 

The track of onc of the vessele passcd over the charted position 
of the rock, 10 feet high, sliown about 25 miles southwest of Alijos 
Rocks, in latitude 24' 42' RT. arid longitudo 116' 10' W. The weather 
Conditions wore exce tionally favorable mid a sharp lpokout was 

sign of the rock wns detected. 
Ali.os Rocks, off thc coast of Lower California, were passed close-to 

determined by locnting the southern rock in latitude 24' 57' d 
and lotlgitude 115' 45' W. from observations made undcr very 
favorable conditions. 

One line of soundin R passed about 15 miles east of Guadalupo 

'm its charted position, o P the shoal reported in the Caribbean approach 

a submarine sentry was towed on the lines rim and a goo ge lookout 
I n  addition to the soundin 

H existence of t f e shoal in the localit reported. 

the Gulf o f Panama. 

maintained while wit fi in 20 miles of the reported position; but 110 

and t h e geographic position of this spectacular feature was nccuratel 

Island, but  develope 8 no indication of shoaling, or underwater 
extension of the island in that direction. 



DEEP-SEA SOUNDINQS. 27 

A shoal bank or submnrino peak, on which the minimum sounding 
obtainod is 176 fathoms, wns discovered midway betwoen Rosnrio 
Bay, Lowor California, and Gundalupe Island, in latitude 29' 30' N 
nnh longitude 117' 15' W. Tho gonoral dopth hi tho vicinity of 
tho shoal is nbout 2,000 fathoms. Further dovolopment of the 
feature was not attomptod. 

Tho curren tu oricouritorod wore gonerally local and irregular, with 
a maximum drift of 2 to 3 knots in limited tireas. They nppearod 
so uncertain in occurrenco and varinble in charactor that it does not 
scorn worth whilo to report them; constant care md watchfulness 
tire the only safeguards. 

U. S .  C O L W  AND GEODETIC SURVEY DEEP-SEA SOUNDING MACHINE 
ANT) ATTACHMPlNTR. 

In corinwtion with tho work in 1919, i t  was observcd that t h o  
oscillatiiig steam en ino used to drivo the rccl of tho Si(rsbce mncliino 

impulsive strains so appliod to t io wire during tho rcding in opera- 
tion contributed in somo moasuro toward tho casualtioa rocordcd. 

In anticipation of the roturn to  tho Dopartmont of the Ncivy, ( I f  

the Sigshe machines, which had boon borrowed by ~ l i o  Survcy, 
tllcrc wns tlicn undcrtnlton tho design of n machine ombod$ng 
mcdcmizod pnrt.; to  rcplticr thcm. In thnt way t~ new machino was 
( 1 w ( h p ~ 1 :  h ip l (>  i n  dcsign, compact in  form, nnti highly satisfactory 
i l l  o wr~ition. 

~ l w  lnc~~~liinicril priiiciplw itivolvcd in tlio construclion of n 
sountliiig mitchinc cir'o pructicdly iixed, nnd such difforciiccs 21s 
miiv bo notctd aro largoly varititions in minor dotails and nttnchments. 

1 ho machiiic recon t1.y dosigned and constructcd in tlic Survey has 
0 ' 1 0  of its priricipcil clnims to merit in tho use of mi electric motor to 
o p i i t o  tho reel. Tho motor is about two horwpowcr diroct curront, 
cr~rnpc~u~itl~~~~c:uiid,  and thoroughly watorproofcd. Tho controller is 
a 12-htcap rlicostiit, tlwignctl to providc n smoothly varying spood of 
25 to 1 2 j  rcvc~liitioii~ per minute for tho  drum of t h o  rod .  

Tho drum is nearly 2 fcct in dinmctor, so that the len th of ono 

fttthoms. The drum is mounted on n gear-driven shaft, to which i t  
is connoctcd through a friction clutch; tho free rotation of tho drum 
on tho looso shaft 1s controlled b R L ~  effective brake. A rovolution 

inches diameter and about 20 feet long serves as a boom to carry the 
fairlead. and tension overnor and to swing the wire clear of the 

tho inboard end of tho boom. The roe1 is usually mounted forward 
on tho suporstructure deck and on tho port side for vessols equipped 
with n singlo right-hand screw. 

Soundings aro made with standard hard-drawn stool inno wire of 

in coils of 2,000 fathoms. Tho weight of tho wire is about 13 pounds 
er 1,000 fitthorns or 113 pouqds par milo. A length of 20 to 30 

!tthoms of floxible stranded wire stray 1m.o may be s liced to the 

r was occasioiial~y slig 5 itly unsteaci in action, tint1 througTi tho irregular 

r ,  

turn of wire is 1 fathom; tho capacity of tho drum is a f out G,OOO 

countcr is geared to tho hub of t E e reel. A galvanized-iron piPo 23 

ship's sido whilo soun % ing. The registering shoave is attacliod to 

No. 22 American gauge. The wwo IS furnished in seale B metal cases, 

end of the piano wire in order to avoid kinks in tho P attor duo to 
\ 
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Side virw; grnr cowr  rrnlorod. 

ELECTRIC-DRIVE DEEP-SEA S O U N D I N G  M A C H I N E .  
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E L E C T R I C - D R I V E  DEEP-SEA SOUNDING MACHINE.  

Dotnils of instnllntion on dock. 
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(a )  ( b )  ( c )  ( d )  ( a )  ( b )  (c) ( d )  
Left: Ready to sound. Right: After sounding. ' 

APPARATUS ATTACHED TO SOUNDING LINE.  

( a )  Improrised sinker equipped rrith snapper type of bottom-specimen cup. 
( b )  Reeistering thermometer of reversing t T e .  
(e) Sounding rod and specimen cup. with sinker -suspended from detacher. 
( d )  GreeneBigelorr v-ater-specimen cup: registering thermometer of rerersing t D e  attached. 



coiling on the bottom; generally, however, a few fathoms of cotton 
line is used for this purpose. 

Splices in the soundin wire are about 18 inches long and consist of 

soft rapper wire,for a len th of 13 inches and for 1 inch along the 
singlo wne bcyond the spfce. The serving is soldered. The splice 
between the piano wiro and tho stranded flexible cable, when used as 
a stray line, 18 made by unlaying one strnnd of the cable and layin 
the piano wire in its place. Each end of the splice is served an 
soldered in the snme mannor as splices in the piano wire. 

five long spiral turns; t a e ends of the splice are served with No. 26 

d 
and weighs from G O  to 75 ounds.. It is slun from tho detac I: in 
rod by a wire bail attachof to lugs 13 inches Ei ong, made of t-incg 

registering thermomctcr, whic 5l records the temperature of the water 

The cast-iron sinker is the ordinary detachable type, pcar sha ed, 

wrought rod, cast in place. 
The othor attachments aro the Belknap sounding rod, which incor- 

porates a device for obtainin a specimen of the bottom material; a 

at  the bottom; and an automatic containcr, for obt.aining a specimen 
of the water from the bottom. The sounding rod is equipped with 
the Sigsbee detaclicr. 

Temperatures at  the bottom and at  intermediate depths were 
obtained with the Negretti-Zambra thermometer in Tanner-Sigsbee 
roversing cases. Temperaturcs nnd water specimens taken near the 
surface nnd at  200 fathoms were obtained with a navigational sound- 
ing reo1 mounted aft, nnd a Grcene-Rigclow water bottle suspended 
on n light sounding cable of stranded wiro. This water bottle has a 
registcring thermomctcr in reversing cnse nttnched to its frarne and 
is opcrnted at nny desired dcptli by n nictnl messenger sent down on 
tho wiro. I t  was used on tho vessols that mado tho trip in 1922, and 
gave excellent results. Tho reel is o erated by hand or by n small 

Specimens of bottom material are doscribed while in a moist con- 
dition, immediately nfter thcy are brought to tho surface. They me 
tlien sealed in small glass bottles and labelcd for identification. At 
the first op ortunity they arc forwarded to the National Museum for 
deposit in t E e perinnnent collection. Water specimens are preserved 
in glass bottles commonly used for vending tho mcdic+al solution of 

csium citrate. They aro sealod with n orcclnin stopper and 

Such operating detai s ns tho rate of recling out and reeling in and 
the time of soundin or rate at which tho depth is measured are 

basis for estimates of time required for such work and the approximate 
cost. 

The rate of soundin is a high1 complex criterion and mny not bo 
applied indiscriminate&. In addkon to the eficiency of the sound- 
ing device, it  involves such diverse factors as the ability, training, and 
experience of tho crew, the handling of the vessel, climato, woathor, 
and others. 

In the work here ro orted the mean results for the Pioneer and 
Dhcoverer in 1922 aro P airly comparable with those for tho Surveyor, 
Lydonia, and Wenonah in 1919. In 1922 the Lydonaa had an oxper- 
ionced crew which constitutod qultc an advantage in her fnvor over 
d l  the othor vessels. In  consideration of all the clrcumstances attend- 

electric motor, and is usually mountc t; aft on tho main deck. 

rub or gasket. Doscri tive tngs are wired to t R e stoppers. mar 
includcd in the tabu !i ated data for purposes of comparison and as a 

P 
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ing this work, it  does appear that the rato of sounding may be accepted 
as a measure of the relative merit of tho two types of sounding 
machines used. 

The mean rate for the Si sbee typo steam-driven machines is about 
30 fathoms per minute anf  for the two electric-drive machves, first 
used on the Pioneer and Discoverer in 1922, the rate is sllghtly in 
excess of 40 fathoms per minute. The conclusion, therefore, that the 
electric-drive machine has a productive capacity over 30 per cent 

eater than the earlier type steam-driven machine, operating under 
&e conditions, aeems not altogether unwarranted. 
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