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INTRODUCTORY.

DEPARTMENT OF COMMEROE,:
U. S. Coast AND GEODETIO SURVEY, -.
Washington, June 20, 1923. .

This publication contams the results of hydrographic work aceom-
phshed by vessels of the U. 8. Coast and Geodetic Survey while
cruising between the Atlantic and Pacific coasts of the United States.
It has been complled 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 service: Surveyor, Lieut. Commander F. H. Hardy;
Lydonia, Commander E. H. Pagenhart (1919), and Lieut. Commander
R. F. Luce (1922) ; Discoverer, Lieut. Commander H. A. Seran; Sialia,
Lieut. Commander T. J. Maher; Pioneer, Lieut. R. R. Lukens and
Wenonah, Lieut. R. R. Lukens.

‘E. LrsTER JONES, Dzrector.



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

CIRCUMSTANCES OF THE WORK.

When the United 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 the permanent equipment of
the survey. .

Among the vessels thus transferred were the Coast and Geodetic
Survey steamer Surveyor and the naval auxiliaries Wenonah, Lydonia,
and Sialia; which were thereupon assigned to survey operations on
the Pacific coast. The transfer of these vessels from the Department
of the Navy to the Department of Commerce having been effected
at points on the Atlantic coast, it was necessary for them to make
the passage from the Atlantic to the Pacific, through the Panama
Canal, in order to reach their working grounds.

The direct route from Norfolk, Va., where they repaired and out-
fitted, is from Chesapeake entrance to the Bahamas, through Wind-
ward Passage, across the Caribbean to the Panama Canal, and thence
ék)lr']fg the Pacific coasts of Central America and Mexico to San Diego,

alif.

As this track lies along one of the principal ocean highways through
the Panama Canal, particularly important to the coastwise traflic of
the United States, and traverses areas where little hydrographic
data had been collected, these vessels were directed to take sound-
ings over those portions of the route where the charts were deficient
or defective. Kor this purpose they wore assigned courses which
were approximately pumﬁel, spaced about 60 miles apart, on which
soundings were to be taken at intervals of 30 to 60 miles. This
plan was followed generally, though conditions encountered in the
exccution of the work required that it be modified or abandoned at
times.

The vessels were all new ta the service and were manned by un-
trained crews; however, after a comparatively brief period, in some
cases before the vessels reached the Canal Zone, a goodly proportion
of the men attained a gratifying degree of proficiency in their various
duties connected with deep-sea sounding, as is evidenced by the im-
proved character of the results and the relatively few or no casualtics
noted in the records of the.vessels for the latter half of the trip
between Norfolk and San Diego.

Of the four vessels taking part in the 1919 work, the Surveyor,
which was designed and built for the Coast and Geodetic Survey

1



2 U. S. COAST AND GEODETIC 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 Stalia, while approach-
ing the Bahamas from Norfolk, developed boiler and condenser
troubles of such a serious character that she was recalled from the
cruise and subsequently returned to the Naval Kstablishment as
unfit for service. The others made the trip successfully, under ox-
ceptionally favorable conditions, and completed the incidental hydro-
graphic work assigned them in a highly satisfactory manner.

INSTRUMENTAL EQUIPMENT.

The sounding outfit was made up of standard equipment, the
principal items being the Sigsbee sounding machines, which were
obtained romytly through the hearty cooperation of the Depart-
ment of the Navy and hurriedly installed a short time before the
vessels sailed from Norfolk. These steam-driven sounding machines
were of the original type developed from Lord Kelvin’s excellent
device and used with notable suceess in the Coast Survey's ecarly
deep-sea explorations. .

The data collected in 1919 consisted of depths, spccimens of bot-
tom material, temperature of air and of water at surface and bottom,
and samples of water at the surface and bottom.

The second installment of this recent offshore work by vessels of
the Coast and Geodetic Survey was executed in 1922 and, ss in 1918,
when opportunity offered in connection with the required movements
of the survey’s vessels: The Lydonia, then on the Pacific coast, was
assigned to duty in tho Atlantic; and the two new survey vessels,
Discoverer and Pioneer, converted mine sweepers transferred from
the Navy in 1922 and outfitted at Norfolk, were sent to the Pacific
for work on the west coast. The contributions of these three
vessels are mercly extensions of the work of 1919. The equipment
differed only in the deep-sea sounding machines used by the Dis-
coverer and Pioneer, which were a new type designed and constructed
by the survey in 1922. On her roturn trip the Lydonie had a well-
trained crew familiar with the ship, which was an advantage not
possessed by the other vessels.

The data collected in this later work included water specimens and
temperature at 200 fathoms depth, for the special use of the Bureau
of Fisheries.

GENERAL RESULTS.

The locality and cextent of the work are shown on the following
chart, on which the tracks of the different vessels are indicated by
distinctive symbols. The distance from Norfolk to the Canal Zone
was approximately 2,200 miles and thence to San Diego, 3,100 miles.

The area covered totaled about 1,000,000 square statute miles; made
up of 240,000 square miles in the Atlantie, 135,000 in the Caribbean,
and 630,000 in the Pacific. If we consider the resulting development
as equivalent to soundings at intervals of d miles on parallel lines
spaced d miles apart, then for the work in the Atlantic, d1s 35 nautical
miles; for the Caribbean, d is 27 nautical miles; and for the Pacific,
d is 39 nautical miles.
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4 U. 8. COAST AND GEQDETIC. SURVEY,
NOTES ON THE TABULATED DATA.

The results for all the vessels are given in detail in the subjoined
tables, which cover the following items of information:

1. The date gives the instant of time the sinker reached bottom.

2. The geographic coordinates are expressed in degrees and minutes
of latitude and longitude, and are derived from numerous lines of posi-
tion determined at short intervals throughout the 24 hours. Generally
the time used in the reduction of observations was corrected daily by
radio time signals.

3. The depths are expressed in fathoms and have been corrected
for all known errors.

4. The brief preliminary description of the material of the bottom
is given in abbreviated form as follows: M, mud; S, sand; G, gravel;
Sh, shells; P, pebbles; Sp, specks; Cl, clay; St, stones; Co, coral;
Oz, ooze; Wd, weed; bk, glacﬁ; wh, white; yl, yellow; gy, gray; bu,
blue; gn, green; br, brown; dk, dark; lt, light; hrd, hard; sft, soft;
fne, fine; crs, coarse; rky, rocky; stk, sticky; brk, broken; Irg, iarge;
" sml, small; stf, stiff. Technical descriptions of the bottom materials
may be obtained from the U. 8. National Museum, Division of Marine
Invertebrates, where the specimens have been deposited for examina-
tion and report. As part of the permanent collection they are there
available for the use of interested specialists.

5. Temperatures arc expressed in degrees Fahrenheit. The surface
temperatures and water specimens were obtained at a depth of about
15 feet. The numecrous specimens of sen water collected have been
forwarded to the Bureau of Fisheries for the determination of salinity
and other studics. :

6. The rate of reeling out the wire with sinker attached, and the
rate at which the wire is recled in after shot is detached are expressed
in fathoms per minute. These rates of descent and ascent are the
mean velocity of the wire through the water and include all minor
stops and delays incident to its passage from surface to bottom and
return.

7. The rate at which the sounding is taken is likewise expressed in
fathoms per minute, and is the quotient of the depth in fathoms
divided by the number of minutes required to obtain the sounding.
This time interval for a given sounding is the total elapsed time
between the signal to stop the ship for the sounding and the following
signal for full speed ahead on course after the completion of the
sounding. It includes all time lost from course on account of acci-
dents or other delays directly connected with the sounding operation,
as well as that required to measure the delpth.

8. As bearing directly upon the probable precision of the determi-
nation of depth, the state of the sea and the nature and magnitude of
the motion of the ship are given in abbreviated form as follows:

B, broken or irregular sea. T, tide-rips.
C, chopping, short, or cross sea. RI, roll.
und swell. Pt, pitch.
H.’, eavy sea. Slt, slight.
L, long rolling sea. Mod, moderate.
, moderate sea or swell. Hi?’ heavy.
R, rough sea. NM, no motion.

8, smooth sea.
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.+t /- :DEEP-SEA\SOUNDINGS: » .= .°, 5

9. The direction of the wind prevailing at the time of sounding is
given according to the usual compass abbreviations. The force of the
wi;ld, or its approximate velocity, conforms to the arbitrary Beaufort
scale: - ' : : ‘

i ) Veloclty, statute . : Velocity, statute

Force of wind: .. miles per hour. | Force of wind—Con.: - miles por hour
0,calm..... etieneeceeesi.. 008" 5, fresh breeze............... 28

1, lightair. .. ....coovneeen. . - 8 - 6, strong breeze. ............ 84

2, light breeze................ 13 7, moderate gale. ............ 40

8, gentle breezo.............. 18 8, fresh gale........oooeven.s 48

4, moderate breeze.......... 23 o -

The weather conditions are entered"in ﬁérms of the usual Beauforg
symbols: - . o

b, clear blue sky. IR e P, pa.séing showers of rain. ...

¢, clouds. q, squally weather. .
d, drizzling or light rain. . | r, ralny weather or continuous rain.

f, fog or foggy weather,

: .| 8, snow, snowy weather, or snow falling.
g gloomy, or dark stormy-looking | t, thunder. :

weather. u, ugly  appearance or threatening
h, hail. weather, _
I, lightning, . . : v, variable wesather.
m, misty weather. ) w, wet, or heavy dew.
0, overcast. z, hazy weather.

10. The incompleteness of theresults at some stations is due largely
tolack of equipment. The inadequate supply of instruments hurriedly
collected for the work in 1919 was, in the case of some items, quickly
exhausted through the excessive losses due to the inexperience of the
crews in the early stages of the work. In some instances all ther-
mometers, water-cups, and detaching rods were lost and recourse was
had to improvised detaching rods and other makeshift devices.

No note of casualties has beon entered in the table of results, for the
reason that averages deduced from the entire work would prove
misleading. While the crews were now to the work and strangers to
the vessel the losses averaged over 10 per cent of the depth sounded.
Later, with training and experience, casualties almost ceased to occur.
In one case 75 consecutive soundings were teken on a run of 3,200
miles without accident or loss of any kind. In estimating the quantity
of wire required, it appears that provisions should be made to cover
the loss of a length of wire equal to 2 to 3 per cent of the aggre-
gate depth sounded, where the conditions, of course, are comparable
with those prevailing during the exccution of this work.

63439—28——2



Deep-sea work by the U. S. Coast and Geodetic Survey ship “Surveyor,” Atlantic and Pacific Oceans and Caribbean Sea, April and Hay, 1919.
[Soundings obtained with a Sigsbes steam-driven sounding machine.] L

Temperature, Fathoms Time of
1919 Fahrenheit. per minute. | sounding.
Num-
< .. | Depth
ber Lati- | Longi- :
of tude | tude n Character of bottom. Water. Fatp| Stateofseaand gy ang weather.
. " fath- motion of ship. .
sound-: north. | west. o Reel-! Reel| 1p: oms
3 ras. R 3 R Min-
mngs. Day. Hour. Air. ing | ing | .o | DEr
Sur- Bot- | out. | in. [* " | min-
faco. ; tom. ute.
o ’ -] ’ o o r o }
11 Apr. 22 6.13P 34 36; 74 18! 1,925 60 1 .. deieelat 167 61 32 NNE-2, b,
3[Apr. 3! 412P[31 25! 7¢ 40 20104 X 0] 127 48| 4 SE x §-1, b.
4 ...do.....§ 10.5¢ P l 30 20f 74 21| 2,207 62 68 36.9 731 302 70 33 , b.
5| Apr. 24 i S50A 120 35( 74 12} 2624 64 685 |....... a...... 72 36 SW-9, b.
6 ]...do..... 1220P 128 27| 74 14| 2,534 T2 ...0.... ‘37.0 60 68 88 20 SW x S-2, be.
71 7.25P 127 39| 74 29| 2,758 68 70 36.9 53 631 111 25 S5-0, be
8 631A 12 07 74 31| 2,655 76 71 3.0 75 57 95 28 b.
9 138P |25 18| 74 29| 2,595 73 72 35.6 83 59 9 29 Calm, b
10 224A 116 48| 75 51 1,005 ki3 73 40.6 84 67 55 18 NE-2, be.
11 540A 16 27| 76 04 959 76 7R 40.5 59 81 36 7 E-1, oc.
12 855 A 116 02| 76 19| 1,269 |1t brgyCoSGrit...............| m|........ 40.5 92 90 36 35 NE-2, ¢.
13 11.53A 15 42 76 31 1,727 | br gy M Grit... 75 40.6 90 82 52 3 NE-2, c.
14 337P ;15 16| 76 47| 1,977 | 1t br gy M Gri 76 10.6 69 76 67 30 NE x N-2, be.
15 708P 114 85| 77 00| 2,156 | It br gy M Grit. % 40.5| 62/ 73! 8| 2 ENE-1,
16 . 1.4P 14 33| 77 17 2,207 | br M Grit........." 7% o+ 40.5 65 61 r 102 22 E-2, ¢c.
i
17 312A 114 11| 77 31| 1,663 [Mbrgg M. ... ... ............. 78 75 40.3 68 64 74 20 WNW-2, oc.
18 737A:13 49 77 45 2,328 { It br Oz wh Grit. 78 7R ! 40.6 68 I 70 | 108 22 2, be.
19 128A 113 27| 77 59| 2,227 | It br M wh Grit.. 82 71 40.5 75 80 Ked 29 ENE-3, c.
20 314P 13 07| 78 12| 2,100 | It br M wh Grit.. 83 ] 40. 5 87 66 68 31 [ 2, be.
st 651 P '12 44| 78 19 2,080 [ItbrgyMS........... 78 7.5 | 405 87 66 65 32 .
22 |...do..... 1034 P 112 20 78 24| 2,066 ! 1t br gy M wh Grit... 79 76 40.6 80 71 75 28 E-2, be.
3 217 A | 11 57| 78 33 ' 2,262 | 1t br stk M Grit 80 78 80 74 70 32
24 559 A ' 11 35) 78 42| 2,075 |1t br M Grit.. 78 9 80 72 65 32 E-3
25 920A:11 141 78 50| 1,971 '........... 85 78 08 ]...... 40 40 NE-2, be.
26 {...do..... 1207 P , 10 52| 78 59| 1,96 | Upper: br 94 80 84 50 39 ENE-], be
i
n 340P 10 34| 79 13| 1,884 Upﬁer: dk br M. Lower: 9% 80 92 8’7 50 8|S -] WNW-1, be,
B 702P'10 161 79 27| 166t [ brAe. .. 0L ! 80 7y sl 2|8, NM............ W-1,be,

‘ATAMNS OLIFTAOTH ANV LSVOD S ‘N1
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Deep-sea work by the U. S. Coast and Geodetic Survey ship * Wenonah,”” Atlantic and Pacific Oceans and Caribbean Sea, June and July, 1919.

{Soundings obtained with a Sigsbee Steam-driven sounding machine.}

Temperature,| Fathoms per Time of

Num 191? Fahrenheit. minute. sounding.

. Lati- { Longi- | Depth
ber of { tude, | tude, |infath- Character of bottom. State of s¢a 804 | Wind and weather.
o porth. | west. | oms. .| Water | Reel- | Reel- | \. | Fath.| mMOU®OESAD.
-I0g- 4 Dpay. | Hour. B . . .| Air.! bot- | ing | ing to |oms o

: C tom. | out. in. | % minute

. . e o s e . e . .
All[June 9| 620A |34 35| 75 28] 1,200 gl{ 105 0] 4|M,
A2 ). do. 852A [3+ 29| 75 29| 1,657 90 e 58 20 | 8,81t
A13 | a0 0| 1155A |34 18] 75 23| 1,538 94| g8 19 38| S, NM
Ao ]| 2e8P 24 @l 75 29 1577 97 73| - 58 27 | S NM
Al5{ do....] 625P |33 52| 75 28 2022 82 T 8. 23(M
A16]..do....| 923P |33 37| 75 21| .1,80 02 92 5] 408,
A17 | June 10| 1208°A {3324 |-75 21| 1,883 % 93 50 38|85,
A18 [ .do. 603A |33 13| 75 18] 2,047 101] 103 55 37|8s
A19| 1 g0..| 857A {38 00| 75718 | 2167 94] - o 57 3|5,
A2017 027 ]| 11584 32 45|75 20| 3125 85 91 511 378,
A2t do:...| 351P 3273275 281 1,979 9| - 98 49 08,8
A22|ido.lll sa1pP|32:22| 75 ;| 1803 89 gl 52 3| M, 8
A2 ilao. .| 83P |32 13| 75 28| 1,957 83 68 85 218,’sl
A28 oo 2| 1055P |32 0f | 75 30| 1661 75, 50 33 | M, S1
A25 | June' 11’} 1230A |31 B4]-75 31 1,557 102 16} o 39 | M, 8it
A2 do....| - 233A 31 47| 75 33| 52 %| 109 41 3 | S, Sit
A7 |lldo il C422A |31 40| 7T5.31] 1,63 o8| 78| 68 25 | M, a1t
A28 | do. 6.39A |31 31| 75 35 1,741 9% 78 51 3| M, Sit
A29{  ldo. S31A |31 2| 75 87| 1755 8 ... 34 52 | SILRI...
A 30 |Tune 12| 1222A |31 11| 75 28! 1,930 8 61 72 27 | M, 8l
A3l 4484 |30 48! 75 20! 2,01 % | 105 56 37 M, 81
A3 1204 P |29 85| 5 10| 2,500 8 85 68 27 |- M, Mo
AR 708P |20 05] 75 16| 2,749 88 7 82 34 | M, M
A3 12.09°A | 28 36 {75 18] 2,755 3 71 g2 3
A35 431A |28 0] 75 20 2,743 88 82 7 3
A35 1218P |27 23| 75 20| 2,634 £ 80 9% 29
AST 843P |26 41| 75 30| 2,617 %0, 67 8 £
B2 700P {16 29| 77 17| Lo8i ... 25 43
B 3 524A [11 45| 7950 | 1,38) el s =
B 1 12talin os! B0 04 1,042 &' ! 715 2
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Deep-sea work by the U. S. Coast and Geodetic Survey ship * Lydonia,” Atlantic and Pacific Oceans and Caribbean Sea, September and October, 1919. Fo-‘
[Soundings obtained with a Sigsbee steam-driven sounding msachine.}

: [ 2]
1919 Temperature, Fathoms Time of
Fahrenheit. perminute.! sounding.
Num- N Depth —-
ber Lati- | Longi- | %P
of tude, | tude, fg{lh_ Character of bottom. Water. Fath- iltz}.?ot:{ m&'g} Wind and weather.
Vo'"gsnd‘ north. | west. oms. Alr ngee]- Riﬁd' Min- | OIS o
1ngs. Day. Hour. . T
y Sur- | Bot | out. | in |UteS: | hin. .
face tom. ute w
a
o ’ -] ’ o
1 843P (32 54| 7 30| 2,746 5
3 3.24A {32 18y 7 32| 2,86 <
3|, 9.30A (31 38! 73 33| 2,75 r
4 515P |30 57| 73 28] 2,846 b
5. 1101P{30 13| B 27| 2,78 &
6 S19A |2 40! ™ 28] 2,100 o
7 3nRPp|2 00| B 28| 2,430 o
8 92P |28 20| ™ 28| 2,58 ]
9 725A |21 8| B 27| 2,488 o)
10 247P (26 26| B 39| 2,737 g
11...do...... 1040P |25 41| 73 38| 2,043 |z}
1 t. 335P |17 30{ 7 13 785 8
2 (... do..... 820P |17 08] 7 26| 1,302 |.
3| Sept. 14| 1240A |16 46| 78 38| 1,366 |. wm
41.. do..... 510A 16 24| 76 50| 1,06 g
51...do..... 1040A |16 01| 77 02| 1,38 é
6|...do..... 507P {16 201 77 2| 1,384
7 t. 15| 700A {13 42 78 12( 2,100 H
8i...do..... 1MI5A (13 2| 78 20 2,078
9{...do..... 313P {13 02| 78 44| 1,608
19 §...do..... 714P |12 40| 78 55| 1,865
11 {...do..... 1N35P |12 16| 79 04| 1,875
12 t.16| 345A |11 53| 79 14| 1,610
1B .. .do..... 745A |11 29| ™ 25| 1,657
14 {.. do..... 1133A {11 06| 79 35| 1,946
15]...do..... 307P |10 45| '™ 50| 2,030
14 t. 24| 530A; 6 45 80 45| 1,846
15 .. do..... 930A ] 6 45! 81 05/ 1,7%0
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Deep-sea work by the U S. Coast and Geodetic Survey ship ** Lydonia,”’ Atlantic and Pacific Oceans and Caribbean Sea, September and October, 1919—

Conunued.
[ . " . - T . . A . »“ . ~ 4
. : ’ o N ‘Temperature Fathoms Time of ’
1919 . . Fahrenheit. perminute. sonndmg
Num- - : .
. . Depth
ber . Lati- | Longi- . ] ; X
of | . tude | tode | (B Character of bottom. Water. - Fath.| Srateofscaand | yying and weather.
. . p. X
sound- |, Das " north. | ‘west. oms.. .. . . Ree.l- Reel- oms ; L
ings. | Day- our. Air P - “ing Min- per
G B Sur- | Bot | ong| B |utes. | BoT
\ face. tom. ute
g e s e s ° ey
58 155A (23 18/ 113 06 ! 60| 33 NN'W-3, be.
59 827A|2¢ 05! 113 41 7.8 48| 36 NNW-2, be.
60 45¢P |24 56114 14 67.6 451 38 NNW-2, be.
61 1240 A |25 45 114 49 63.0 67 29 | WNW-2, e
62 825A 126 32{115 25 64.0 | 354 |,e..qennns | 42]s.. NW x N-2, oc.
) 415P (21" 2| 18 639 36.0]........... 83| 37 iiiecreiiiiiiannn.. N-2, be.
64 12.07A |28 12| 116 40 64.4 56 | NW x W-2, be.
65 1025A 29 20 117 14 NW-2, be. .
66 11084 |29 31| 117 12
7 | 11.53A |29 36| 117 14
68 515P |30 21| 17 15
69 112¢P |31 12|17 16
w0 206A {31 34| 117 16
n 4464131 84|17 17

g1
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. Deep-sea work by the U. S. Coast and Geodetic Survey ship ‘‘Sialia,”. Atlantic Ocean, October, 1919.
[Soundings obtained with a Sigsbee steam-driven sounding machine. }

Temperature,| Fathoms per Time of
Nam 1019 Fahrenheit. minute. sounding.
" Lati- | Longi- | Depth
ber of State of sea and
tude tud in fath- Character of bottom. Wind and weather.
sound- nort. | west, oms. A l Water I:.neel- Rigel- Mig- | Fath- motion of ship.
g Day. Hour. ir. i sur- oms
v 1 face. | our. | ino | Utes: loine
° ’ * ’ L] L
A1]lOct. 10! 12.5¢ P35 48| 72 25| 2003 ). .cccooiiiiominnnninalnmann. 79 80 67 ... 130 16
A2|Oct. 11| 1.55A (33 58| 72 30| 2,795 | .. _......cceiaioo.. 75 79 68 i........ 135 2
A3 . .do..... 2.55 P32 17| 72 38| 3,008 gy br Oz Grit....... 79 80 30 101 185 15
Adi...do..... 86 P31 34| 72 20| 3,000 gybrOzGrit._.._.. .. 76 80 90 117 116 28
A3| Oct. 12 11,57 A |29 52} 72 37| 2,87 {gybrOzGrit................_.. 81 80 89 103 w 37
A6 . .do._.. 9.30 P |28 55| 72 26| 2,69 82 0 84l........ 104 26
A7 . 13 10.53 A (27 14 72 19| 287 79 80 71 113 160 18
A8|...do..... 812P |26 11| 72 19| 3,228 82 81 681 ....... 90 36
A9l Oct. 14| 546A (25 03] 72 15| 80 82 81 78' ........ 105 25

‘SONIANQOS vAS-dadd
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Deep-sea work by the U. S. Coast and Geodetic Survey ship *Pioneer,”’ Atlantic and Pacific Oceans and Caribbean Sea, September and October, 1922, ;:

{Boundings obtained with a Coast and Geodetic Survey electrio-drive sounding machine.}

! Temperature, Fahren- | Fathoms Time of
192 ) heit. per minute.| sounding.
Num- : Depth
1ati- | Longl- | %P
oo of tude | tude | B Character of bottom. Water. Fath. State of sea a0d | gn4 44 weather.
north. | west. Reel{Reel- P
ing. oms. : e +08l piny. | OINS d
Dsy. | Hour. Air, 200 [ ing per ¢
Sur- | ¢4y, { Bot-
face. n
\‘ o
o]
Al|Sept.23| 621P (36 51 74...... HC..oooveennnnn NNE-5, ¢. A
A2|8Sept. 24| 631A 38 43 74 1’848 R, Hvy RI......5 NW-4, o. =
A3 |...do.... 1045 A | 36 27 78 | s4.9 URI............| N4, be. >
A4 ldollll 2.50 P | 36 00 2, 77! 75.9 C, SIt RI. ] WNW-3, be. 2
A5 | lldoll 855P |35 20 2, T7{75.6 C, Skt R WNW-34, b. g
AG|Sept.25| 300A[34 40| 71 23] 2,732 AT c o
A7|..do.ll.| 9214 (34 40| 71 24| 3,020 810 WSW-3, b ]
A8 ldo. .. 359P |33 10| 71 24| 2,988 81 |78 4 SW-3, be o
A9 do ... 710P (32 48{ 71 25 ..., 79775 SSW-1, be 1S
A0 Sept. 261 1.40A |31 52] 71 29 [0 78] 77.9 SxW-2, o &
All 401A 131 33| 71 30| 2,078 78 | 80.6 NE-1, E
Al12 (. 920A |30 54| 71 32........ 79178.4 .| ESE-3, be.
A3 202P (30 19| 71 30 3,016 - 8280.6 .} 00, c. wn
Al 1126P [29 051 71 26| 2,972 77 | 719.5 I sEO,r : g
AlS 549428 24| 71 24 2,02 78 | 79.7 S-2, be.
A8 1026P {26 15 71 35 3,026 81181.5|65.5]36.7] 104 33! 119| 25 E-3, be. =
A7 5324125 33| 7 3,041 81 55| ‘e3| 33 ESE-3, b <
A8 253P |24 44| 73 14| 2,999 83 50! 99| 30| M, Mod RISIt Pt.| SE-2, be
A9 923P |24 08 73 51| 2,665 81 56: 8| 33|M SItRL.........| E-2, be.
A2 1210A |23 55| 73 50| 2,803 82 511 o1 31|M SItRI..1.| SWl2, be.
A2l 3124123 40 73 49| 2,762 81 . 55! 8 31|M,ModRIl._...... E-2, be.
A 6234123 28| 73 48| 2672 82 | 54! 78| 34|L SwPt..... ... ESE-2, be
AR 906A |23 19| 73 58| 2,660 84 60 8| 33|M SitRIL.. ENE-2, be.
A2 Noon. | 23 0S| 74 13| 1,638 84 81| 30| 42| M,SitRIi. SEXE-} be
A2 150P {23 03! 74 2] 1,38 83" 79| 3] 418’ SitRmi.II SE-2, be
A28 504 P |22 40| 74 33| 1,07 84 92| 23| 47|s
Az 6.36P |22 301 74 30| 977 83 951 25| I8




e REEEE ke b

P kb R R
(_388_8; SEBIS TLRYS LABZL oLHLS HEHRE S8R[E. ARPBH 8BR

b

—..do..... 8.12P (22 20 74 28 132] 00 26| 458, NM......_.._.. ENE-3, c.
oo morp |21 58| 74 21 132 81| 25) 49icC,NM.IIIIITIII SE—4, be.
Sept. 30| 1247A |21 47| 74 17 133 8| 3] 418 NMIIIIIIIII SSE4, be.
U 233A (21 350 74 14 139{ 100| 28 36,8,
Cldoll a30Al2l 2| 74 10 128 Q| 3]s,
Tldollll 613A 021 13| 74 07 21| 6| 42| 348,
Sldollll 7524121 05| 74 05 mo| 81| 38§ 418,
ol 10214120 47| 73 56 137 95| 14| 528,
do..... 1245P {20 32| 73 48 108 49 388, NM._..__..... SE-1, be.
ldollll 3.01P |20 16| 73 41 45| 101 22| 37is NM.._I 1l SE-1, be.
Soido.lll 43P |23 07| 73 36 129 | 's2| 30| 50| S NM..IIIIIII SSE-0-1, be.
Tidollll 72IP |19 4] 73 42 41| s4l 20| 5] 8 NMIIIIIIIIII SSE-1, be.
ldolll 930P |19 27| 73 47 146 | 107] 12| 478 NM._..0.11l7| BSEL, be
...do..... 1.38BP|19 12] 73 51 130] 104] 25| 48| S, NM............
Oct. 201A 119 06| 74 12 154 9] 25( 43{S NM

401A|18 46| 74 20 46| 82| 35| 4|8 NM

631A |18 42| 74 3¢ 135] %3] 30| 378 NM

826A 18 30| 74 45| est{ltbrCoS. IIIIIIIIIIIIIIIII s UL 183] 88| 15| 44 |8 NM. 111110

18P |17 53| 74 41| 8% 05| 40| 87 2| 3:|C SR

321P (17 37] 74 40| 1,011 40.3| 137| 8| 24| 45|C SItRIL

606P |17 15| 7a 30| 1367 0.1 128| 77| 35| 29|C,SltRI

818P (17 00| 74 42| 14%0 01| 122| 81| 33| 45|88 NM

1142P |16 36| 74 51| 1,600 03| 107! 76| 48| 3|8 NM

]

3524116 08| 75 08| 1,648 40.1] 16| 76| 43| 38|C,NM

1200 P |15 07| 75 34| 2,322 | orSwhSp...... .l 007070 s 40.3] 100] 63| 66 35)M 8t

437P |14 39| 75 52| 2,31 40.5| 98| 50| 65] 35|L, sitPt.

S2AP |14 16| 76 06| 2,320 |lebrg. . IITIITIY sy | 824l 40.6| 108| | 72} 32|C,SitRI

120A {13 56| 76 22| 2,290 5| 10| 61| 61| 38)S NM

3.58A |13 35| 76 38| 2,208 . 2]40.50 79| 88! 7| 31(|L,S

930A |13 00) 76 40| 2,208 82.9| 5%.1)40.5| 9 51| 71| 31]¢'8

145P |12 43| 76 49| 2/161 82.4 | 50.0[40.5| 103 5| 70| 31{C)SItPt..

520P 12 21| 77 00| 20000 828150914037 100f 58| 70| 30|L, 8l

g51P |12 00| 77 16 2,064 82.8|53.6[40.3| 104| 68| 57| 36|8 NM
Oct. 4| 1227A |11 35| 77 24| 2,011 82.4|50.540.3| 17| 67| 53| 38|8 NM..
..d0..... 353A (11 18| 77 46| 2,014 80.2|57.7|40.3] 108 61| 58| 35{S NM..
. do..... TO04A [11 02 78 06| 1,931 81.3|527{40.3 | 107| 74| 52{ 37|8 NM..
ado..i.. 938A |10 49| 78 22| Low 83.3|507]40.3| 122| 67| 49| 398 NM..
Codo.lil 1244P |10 32| 78 41| 1,729 83.3 525 |40.3| 10| 77| 43| 408 NM.....ll100
. ..do..... 401P |10 16| 79 02| 1,452 820 505040.1 ! 122 80| 35| 423|s,NM............
- do.... ] 610P |10 C8| 79 14| 1,162 82.453.6 |39.9! 134 80| 31! 388 NM..
L.sdo 1] 749P{ 9 50| 70 22| 1,209 39.9| 117 92| 32| 38)8 NM..
~odo.o.o. 859P| 9 57 79 20| 1,189 09| 1z6| s| 32| 37|s NM..
S.do...l 1000P| 9 56| 79 32| 1,192 30.0] 145| 98| 27| 44 |8 NM..

‘SONIANAOS vHS-dIad
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Continued. >

Coast and Geodetic Survey ship *‘ Pioneer,”’ Atlantic and Pacific Oceans and Caribbean Sea, September and October, 1922—

Decp-sea work by the U. S.
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Deep-sea work by the U. S. Coast and Geodetic Survey ship

“Pionéer,” Atlantic and Pacific Oceans and Caribbean Sea, September and October, 1924—

B8

State of sea and

Wind and weather.’

Temperature, Fahren-
1922 heit.
Num- Depth
.Lati | Long- | D¢
ber of tude | tude n Character of bottom.
sound-] {ath-
ing, north. | west. | o

Day. Hour. U

. - .’ .

Bslf...do.... 733A 124 20| 114 407} ,2,139 72.9

Bo2l...do.....] 1L.12A 124 49} 114 58| 2,152 77.0
B93t...do... 32P {24 551115 41 1,458

Bod|. 431P |25 021115 41 1,757 74.8

B g5 740P [ 25 19| 115 18] 2115 7.8

B9 | Oct. 27 1228A 125 551115 41} 2,091 69.8

Bg7 do. 606 A |2 42116 10| 2,087 67.6

B% 356P 128 1117 20| 2057 6.8

B . 658 P 28 361117 251 1,089 6.6

B 100 1152P 1290 204 117 30 2,256 85.1
Bl 237TA|20 36| 117 3| 1,78
B11 758 A (30 12|17 41 1,084
B103 1144 A |30 38} 117 48| 1,088

motion of ship.

5218, N
al 52|SN
281 521§N
3| 88N

4| SN
48| 44| S, NM....ccoe.en. W, 1
45| 48|S SR ........ NW-1, b,
39| 53{M,SItRI.........| NW-2,b
38! 52 M, SHRI......... NW-3,b
53] 43| M StRI...ID NW-4, be
3¢| 53| M, Mod RIPt..... WxN—4, be.
2| 48| R RIPt.......... 4 be,
23] 47| H RIPt..c.c..... W4, be

8T
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Wind and weather.

DEEP-SEA SOUNDINGS:

State of sea and
motion of ship.

STOAR SEIHS

Fath-
oms
per

min-
ute.

=B8R /(RSB

Time of
Min-
utes.

SRESNS R3BI.

2R 5% 8ERREL

£

Fathoms

perminute.| sounding.

Reel- Reel
in,

RE2%2 FINRY

-

Bot- | ou

heit,

Temperature, Fahren-

Character of bottom.

. Qo iea wawes
] g ' 8% 88 gdngs
§ 4 o e b1
.m MMm ¢ L FHE
28 | > sszer o
; |, 9neen oo
4| guude

L PP

wh S..

Depth
infath:
oms,

85 | fne
252 | bu

[Soundings obtained with a Coast and Geodetic Survey electric-drive solmding machine ]

Longi-
tude
west.

Lati-
tude
north.

Hour.

Day.

1

...do.....
c..do.....

Deep-sea work by the U. S. Coast and Geodetic Survey ship ‘' Discoverer,”’ Atlantic and Pacific Oceansfand Caribbean Sea, September and October, 1922.

Num-
sound-

ing.

cddd
g
NARNSR
<< <<




Deep-sea work by the U. S. Coast and Geodetic Survey ship ¢ Discoverer,”’ Atlantic and Pacific Oceans and Caribbean Sea, September and October, 1928— lg,
Continued. -
‘ . Temperature, Fshren- Fathoms ﬁﬁxed
'1022 o . . heit. per minute.| sounding.
. | Lati- | Longi- | Depth
berof| tude | tude [infath- Chsracter of bottom. Water. Fath Swieofsesand |wnung .09 weather.
sound . f . ™~ motion of ship. :
ing. Da - north, westv._ . ol- Reel-| (.. | oms S TR
- our. . 1 ar
. Y. BO;— . ig? utes. mpin f .C:
R tom. o ute. w
. Q
. ¢ L ] . O‘
A260ct. 1| 738P|2 B| 1 1 0| 37 41| MSHRL......_.. SE-2, be &
A 27| do..... 937P |33 08 74 20 12 33! 44(S’NM.. SSE-1, be ]
A2{ do....| 1L.56P |22 58] 74 38 92 24| 55 M StR SE-2, be. e
A 2 | "Oct. 200A (22 4] 74 B W 28| 428 'NM.. SE-1, be. >
430 . do..... 402A |2 B] 4 B w| 28| 4{sNM 0 SE-1, be. o
, 1, g
A31]. do..... 550A |22 M| 14 2 81| 30| 5|8, NM ESE-1, be s
A32 | de. .l 801A |21 57| 74 21 %! 27| 41|S NM 1; bo. o}
A33|..do..... 936 A {21 521 74 32 91 34| 45| S NM SE-1, be =
A4l do.o HI9A[21 4| 14 3 8| 36| 43S NM SE-2, be g
A3 | de..f 120P|31 30| 74 4 ‘10| 9| 45|SNM SE-2, bt 2
-A3% 1 do.... 139P {21 2| 74 44 ws| 12| 63|s NM SE-2, be =
A 37| da..l 318P |21 17| 74 45 97| 35| 45| S NM SE-2, be a
A 38}l do.... 607P |20 58| 74 31 0] 34| 47]S NM SE-3, be &
A39]. do..... 832P |20 41 74 17| 00| 34| 47]S/NM.. SE-2, be &
A0} do..... NP |2 32| 74 07 mel. M, sit SE-2, be =
A4l .do..... 1148P {20 23| 73 5 NM é
A421Oct. 3] 225A120 02, 74 10 w4
A 43| do..... 4564019 53! 74 26 .
Al do..... 702A110 46 74 431 1,
A45 | do .. 845A (10 401 74 54| I,
A 46} .do.... 122A119 38! 75 14| 2,507 {oeoecenemanarnanaemenanenenenno. 8.0 (850 o o] 207, 98| 25/S,NM_........... E-1, be
A 47| do..... 148P (19 32° 75 20 2 Al 78| 36§ NM.._.IIlll E-1,
A48 | ldeols 3P |19 2' 75 %| 2 2| 571 H(|SINM... L ETbe
A 491 do.. Il 55%P 118 1275 32{ 1, 9| 337 61]S,NM......00.."10-0,'be
A50{ . do..... 755P (18 59 75.38] 1, o S| 31]SNM..__llll 0-0, be
Ast|. do..... 1006P |18 47 75 45| 1, o8| sa| a7i{M NM.._______.. SSE-1, be
A 52 (. .do.. .. 1139P |18 36 75 51| 1, 6| 25| 43| M NM I SSE-1, be
A5 1 0ct. 41 1364118 281 76 02! I a' 3! 35! M NM I ) SE2, be,
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ific Oceans and Caribbean Sea, September and October, 1922—

act,

Continued.

“Discoverer,”’ Atlantic and P

Deep-sea work by the U. S. Coast and Geodetic Survey ship

Wind and weather.
be.
be.
-.2’
'y
Z;
be.
-3,

U. 8. COAST''AND 'GEODETIC SURVEY.

be,
be,
be.
be.
be

SW-3
WSW-3, be.
SW x 83

State of ses and

motion of ship.

Mool sv?z’a,w

, K

Fath-
oms

per
utes.| Fin
ute.
39
42
46
40
32
42
46
40
40
4

Fathoms | Time of
per minute.| sounding.

R i:i;l-
in
87
84
98
el
2
82
87
06
90
94
82
19
96
88
95
20
84
07
01

Reel-
out.
127
127
121
132
17
118

Fahren-

Tem;
pmhdt.

Water.

Bot-
tam,
.0
.0

5

0

0

0

0

.
6.
36.
8.

200
fath-
* | oms.
L]

5

7

7

7

1

2

0

0

9

1

Sar-
face.
.
)
80
79
79
80.
80.
79
7.
79.
78

Character of bottom,

Alr
L)
ket
T
78,
RE
- 77
78
7
|7
77
7

Depth
infath-
oms.
753
38
211 |.......

Longl-

’
“
59
19
46
04
18

(-}

west.
L]
kL)
'l
80
80
&
81

Lati-
tude

north.
’
51
50
48
43
44
44
52

Hour.
05 A
29 A
.05 A
1B A
54 A
.36 P
24 P

P
A
A

Day.
Oct. 14

Num-

sound-]
ing.
B11
B 12 {...do....

MmmAamm| mammm



- DEEP-SEALB80UNDINGS;)
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Deep-sea work by the U. S. Coast and Geodetic Survey ship * Lydonia,” Atlantic and Pacific Oceans and Carribbean Sea, October, 1922.
[Soundings obtained with a Sigsbee steam-driven sounding machine.]
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- HYDROGRAPHIC WORK ACCOMPLISHED.

The work accomplished gives the general submarine relief and
other data for an area of one million square statute miles where the
charts were heretofore made up largely of blank spaces; and this
applies to the entire deep-water portion of the Canal Route from’

orfolk to San Diego.

The result next in importance, is the evidence of the nonexistence,
in its charted position, of the shoal reported in the Caribbean approach
to the Panama Canal 15 miles N. by W. from Manzanillo Point. A
general examination of the suspected area, based upon a seemingly.
adequate number of soundings, at positions fixed by angles on shore
objects, failed to reveal any indication of the several shoals shown
on the charts of that locality. In addition to the soundings taken,
a submarine sentry was towed on the lines run and a good lookout
maintained throughout the work.  The bottom material is mud,
colt(efring a smooth gentle slope, apparently free from accidents of
relief.

Soundings of 845, 1,252, and 1,580 fathoms were taken on a line
run offshore in the general locality of the 21-fathom spot reported
in latitude 35° 55’ N. and longitude 74° 07’ W. These results agree
with -depths previously charted and rather tend to disprove the
existence of the shoal in the locality reported.

The depth on Brown Bank, or Kansas Bank, -and its location in
latitude 21° 30’ N. and 74° 45’ W. were verified.

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

. The shoal area east of Serrana Bank, in latitude 13° 30’ N. and
longitude 77° 40’ W., was confirmed and partly defined.

Shoal indications in Windward Passage, the Caribbean between
Navassa and Colon, and in the Pacific approaches to the Panama
Canal were developed and defined in part; and in addition a number
of soundings in moderate depths gave much-needed information in
the Gulf o% Panama.

The general work in the vicinity of the 70-fathom shoal 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 at least not
in its charted position, as the depth obtained at that point was
1,765 fathoms.

The track of one of the vessels passed over the charted position
of the rock, 10 feet high, shown about 25 miles southwest of Alijos
Rocks, in latitude 24° 42’ N. and longitude 116° 10’ W. The weather
conditions were exceptionally favorable and a sharp lookout was
maintained while within 20 miles of the reported position; but no
sign of the rock was detected.

Alijos Rocks, off the coast of Lower California, were passed close-to
and the geographic position of this spectacular feature was accuratel
determined by locating the southern rock in latitude 24° 57’ Ny
and longitude 115° 45" W. from observations made under very
favorable conditions,

One line of soundings passed about 15 miles east of Guadalupe
Island, but developed no indication of shoaling, or underwater
extension of the island in that direction.
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A shoal bank or submarine peak, on which the minimum sounding
obtained is 176 fathoms, was discovered midway between Rosario
Bay, Lower California, and Guadalupe Island, in latitude 29° 30’ N
and longitude 117° 15’ W. The general depth in the vicinity of
the shoal is about 2,000 fathoms. Further development of the
feature was not attempted.

The currents encountered were generally local and irregular, with
a maximum drift of 2 to 3 knots in limited areas. They appeared
so uncertain in occurrence and variable in character that it does not
scem worth while to report them; constant care and watchfulness
are the only safeguards.

U. 8. COAST AND GEODETIC SURVEY DEEP-SEA SOUNDING MACHINE
" AND ATTACHMENTS,

In connection with the work in 1919, it was observed that tho
oscillating steam engine used to drive the reel of the Sigshee machine
was occasionally slié;htly unsteady in action, and throung tho irregular
impulsive strains so applied to the wire during the reeling in opera-
tion contributed in somo measure toward the casualtics recorded.

In anticipation of the return to the Department of the Navy, of
the Sigsbee machines, which had boon borrowed by the Survey,
there was then undertaken the design of a machine embodying
modernized parts to replace them. In that way a new machine was
developed; simple in design, compact in form, and highly satisfactory
I operation, :

The mechanieal principles involved in the construetion of a
sounding machine are practically fixed, and such difforences as
may be noted are largely variations in minor details and attachments.

The machine recently designed and constructed in the Survey has
one of its principal cloims to merit in the use of an clectric motor to’
operato the reel. The motor is about two horsepower, diroct current,
compound* weund, and thoroughly waterproofed. The controller is
a 12-step rheostat, designed to provide a smoothly varying speed of
25 to 125 vevolutions per minute for the drum of the reel.

The drum is nearly 2 feet in diameter, so that the length of one
turn of wire is 1 fathom; the capacity of the drum is about 6,000
fathoms. The drum is mounted on a gear-driven shaft, to which it
is connected through a friction clutch; the free rotation of the drum
on the loose shaft is controlled by an effective brake. A revolution
counter is geared to the hub of the reel. A galvanized-iron pipe 2%
inches diameter and about 20 feet long serves as a boom to carry the
fairlead and tension governor and to swing the wire clear of the
ship’s side while sounding. The registering sheave is attached to
the inboard end of the boom. The reel is usually mounted forward
on the superstructure deck and on the port side for vessels equipped
with a single right-hand screw. '

Soundings are made with standard hard-drawn steel piano wire of
No. 22 American gauge. The wire 1s furnished in sealed metal cases,
in coils of 2,000 fathoms. The weight of the wire is about 13 pounds

er 1,000 fathoms or 114 pounds per mile. A length of 20 to 30
?at-homs of flexible stranded wire stray line may be S{)hced to the
end of the piano wire in order to avold kinks in the

\

atter due to
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Special Publication No. 97.

General view of agsembled machine.

Side view; gear cover removed.

ELECTRIC-DRIVE DEEP-SEA SOUNDING MACHINE.



Special Publication No. 97.

ELECTRIC-DRIVE DEEP-SEA SOUNDING MACHINE.

s Details of installation on deck.
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Special Publication No. 97.

ELECTRIC-DRIVE DEEP-SEA SOUNDING MACHINE.

General view of installation; ready to sound.
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Special Publication No. 97.

(a) (b) (c) (d) (a) (b) (¢) (d)
2 Left: Ready to sound. Right: After sounding.
APPARATUS ATTACHED TO SOUNDING LINE.

(a) Improvised sinker equipped with snapper type of bottom-specimen cup.

(b) Registering thermometer of reversing type.

(¢) Sounding rod and specimen cup, with sinker suspended from detacher.

(d) Greene-Bigelow water-specimen cup; registering thermometer of reversing type attached.
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coiling on the bottom; generally, however, a few fathoms of cotton
line is used for this purpose. :

Splices in the sounding wire are about 18 inches long and consist of
five long spiral turns; the ends of the splice are served with No. 26
soft_copper wire for a length of 1% inches and for 1 inch along the
single wire beyond the splice. The serving is soldered. The splice
between the piano wire and the stranded flexible cable, when used as
a stray line, 1s made by unlaying one strand of the cable and layin,
the piano wire in its place. Iach end of the splice is served an
soldered in the same manner as splices in the piano wire.

The cast-iron sinker is the ordinary detachable type, pear shaped,
and weighs from 60 to 75 pounds. It is slung from the detachin
rod by a wire bail attached to lugs 14 inches long, made of §-inc
wrought rod, cast in place.

The other attachments are the Belknap sounding rod, which incor-
porates a device for obtuinix}gha. specimen of the bottom material; a
registering thermometer, which records the temperature of the water
at the bottom; and an automatic container, for obtaining a specimen
of the water from the bottom. The sounding rod is equipped with
the Sigsbee detacher.

Temperatures at the bottom and at intermediate depths were
obtained with the Negretti-Zambra thermometer in Tanner-Sigsbee
reversing cases. Temperatures and water specimens taken near the
surface and at 200 fathoms were obtained with a navigational sound-
ing reel mounted aft, and a Greene-Bigelow water bottle suspended
on a light sounding cable of stranded wire. This water bottle has a
registering thermometer in reversing case attached to its frame and
1s operated at any desired depth by a metal messenger sent down on
tho wire. It was used on the vessels that made the trip in 1922, and
gave excellent results. The reel is operated by hand or by a small
electric motor, and is usually mounteg aft on the main deck.

Specimens of bottom material are described while in a moist con-
dition, immediately after they are brought to the surface. They are
then sealed in small glass bottles and labeled for identification. At
the first opportunity they are forwarded to the National Museum for
deposit in the permanent collection. Water specimens are preserved
in glass bottles commonly used for vending the medicinal solution of
magnesium citrate. They are sealed with a porcelain stopper and
rubber gasket. Doscri?tlve tags are wired to the stoppers.

Such operating details as the rate of recling out and reeling in and
the time of sounding or rate at which the depth is measured are
included in the tabulated data for purposes of comparison and as a
basis for estimates of time required for such work and the approximate
cost.

The rate of sounding is a highly complex criterion and may not be
applied indiscriminately. In addition to the efficiency of the sound-
ing device, it involves such diverse factors as the ability, training, and
experience of the crew, the handling of the vessel, climate, weather,
and others.

In the work here reported the mean results for the Pioneer and
Driscoverer in 1922 are fairly comparable with those for the Surveyor,
Lydonia, and Wenonah in 1919. In 1922 the Lydonia had an exper-
ienced crew which constituted quite an advantage in her favor over
all the other vessels. In consideration of all the circumstances attend-
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ing this work, it does appear that the rate of sounding may be accepted
as a measure of the relative merit of the two types of sounding
machines used. :

The mean rate for the Sigsbee type steam-driven machines is about
30 fathoms per minute and for the two electric-drive machines, first
used on the Pioneer and Discoverer in 1922, the rate is slightly 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
ike conditions, seems not altogether unwarranted.

O



