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INTROLUCTIGN 

Uncer contract Nonr-04501, a survey of the Tongue of 

the Ocean in the Baheryss between Fresh Creek, Andros and the 

western end of New Providence was undertaken. 

During the latter pert of June, July and the early 

part of August 1950, the éuxiiliary ketch ifother Goose II was 

engaged upon this work. Sixteen dredge end twenty-seven 

hydrographic stations were occupied in depths to 1850 meters. 

€ixty-two vilanktm samples in depths to 1549 meters were 

obtained. Photographs of the bottom (figs. 9-25) were ob- 

teined in depths to 2200 meters end cores were teken in 

‘depths to 2034 meters. In eddition to the forty-one 

soundings obtained in the course of the photogrephy and 

aortas overétions, twenty-seven soundings were mede to 

devths of 1070 meters with only the leéd on the wire. 

METHODS and EQUIPMENT 

A 12,009 foot length of 1/8" diameter aircraft cable 

was Conled tone drum belt driven from the mein engine. 

The metering wheel had been cut to ec ureuncerence 

of 1/4 fathom by simply turning it up in a lethe until a 

marked piece of wire just fit around e groove wnen held 

by hand. The finel calibration was mede by compering the 

meter wheel values, ccrrected for wire angie but not for 
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the stretch of the cabie, with those obtzined from the un- 

protected reversing thermometers. ‘The velues reed from 

he wheel were found to be too low by 12 per cent + 3 per 

eent. It is considered that, efter correction, the depth 

velues obtained by vertical lowerings may be relied upon 

CO ae FB jE CHMs> 

Surface temperetures were obtained by dipping up 3s 

y sample of water in 4 canvass bucket 6nd measuring the tempe- 

reture at once in the shéde. Sub-surfsce temperetures end 

salinities were obteined by Nansen bottles end reversing 

thermometers. 

Soundings were made with 200 pound lead weight at 

the end of the wire. j 

Bottom photogrephs were obtained with a Ewing decp- 

sea camera. This device operated satisfactorily nineteen 

times end feiled to produce s usable negstive fifteen 

times. A small coring device was ettached to the trigger. 

evs functioned well end usually brought up a gocd core, 

except, of course, from rocky bottom: 

A reduces scale model of the lerge Ewing coring 

mechine was used to obtein longer cores. This device did 

not operate coasletanciene : week's work oniy’ yielded 

PiVccOnese 

Plenkton was collected with a3.serics of six half- 

meter nets and two Clarlke-humous plan:ton samples. 

Positions were fixed by taking beering on shore 
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objects wherever possible. Two bearings were considered 

sufficient for plankton stetions, otherwise three cross- 

bearings were taken when possible and these stetions placed 

in the center of the resulting triangle. When a distance 

from lend was too great to obtain clear beérings, dead 

reckoning was kept from the lést knotm vosition until re- 

turning at the end of the dav's work beerings were egain 

obtained. As steady wind and sea condisions are the rule 

during summer in this areca it was possibie to avoid nonin: 

the outer stations during unsettled weather. The difference 

between the final dead reckoning position en? thet found 

by bearings wes pro-rated along the ship's course for the 

day. These @ifferences were not used to estimete current 

as thev were obviously lergely ceused by leeway. In crder 

to prevent error in these calculations from the effect of _ 

the many movable masses of iron ani steel in our scadtionasiats 

upon the magnctic compass, the latter wes frequently 

checked egainst the sun's azimuth. 

The chartsfor the finel plottings were prcoered 

from acrial photographs by the radial line method. 

TEMPSRATURE end SALINITY Q. Lp ft 

Fig. 3 shows & tenpereture profile constructed from 

a series of stations extending across the Tongue of the 

Oceen. AS shown in table 1, no tempereture observetions , J 
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ere evéilable between the surfece end ebout 100 meters. 

We hed relied upon our bethythermogreph here; its mel- 

huncitionmne Wveaves) a mest seriousigepiin the date. Lhe 

bottom profile shown here end in fig. 4 was constructed 

from our wire soundings off Fresh Creek end hes not been 

extended to the New Providence coest as tine aid not penne © 

telzing soundings off thet shore. 

The salinity profile from the same stctions is shown 

fhe tempereture-selinity dicgrem (fig. 5) for these 

stetions combined with <1l other ev:ileble deta, shows 

Ene Lor tempers tures below 16° found et ¢ depth of 500 

MevVors Che LeoMCUnVe Topo sars vo Der Icenticel with thet 

shown by Islin (1936) fcr the Sergesso Sec. Between 16? 

end lier the Tongue of the Ocean water is- slightly, but 

probebly not significently less séline. Weter wermer then 

18°, found ebove ebout 390 meter, shows very little cor- 

relation between temperzture ond selinity. 

Smith (1940) showed thet werm, high selinity water 

is produced ee OXG le: st pert of the Behema Benks. We 

found such weter (29.0° ene 317582-/o0) et sta. 36 on the 

benk scuth of the “ieee end of New Providence. Ste. 34, 

two miles south of Goulding Csy end sbout cn equel distance 

to Jeewerd of the bank, shows <« surfrce Sodluaa yn or 

36.54°/o0, one s@linity meximun of 37.06°/00 at 51 meters 

end another less pronounced maximum of 36.66°/oc at 
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205 meters. At sta. 338, = little over four miles to 

its 

1 

leewerd of the benks, the 51 meter observétion of 36 .59° Joo 

is only 0.04°/00 more seiine then the surfece end 0.06°/o0 

thant thatectdO2umeters. At ste. it, about seven miles 

to leewerd, this upper salinity meximum is <cbsent, the 51 

Sikes : fo) 2 meter selinity is 0.05 /oo iess then thet st the surfece 

> 

end 0.06°/oo less than thet et 102 meters. The bottle con- 

taining the surface selinit yo Sserpie for Sta. “Y2owes uns 

o ry pr. & joo fortunetsly broken ¢ Shipment to YWoocs Hole for enelv- 

Sis. However, the 51 me i ter selinity, 36.53°/oo is equel 

tomunet at the sumfeace <t ste. Al while the surfece at 

ste. 28 is 36.45°/oo. It seems quite probebie thet the 

51 meter depth would eiso shaw 2 slight sélinity meximun 

StmSUA yo eA GESUc mS une Silkmeter observetion 29 tack= 

ing. £t ste. 33, the 51 meter observetion is 0.28°/oo 

more then the surface end 6.19°/oo more ane et 102 meters. 

BuaEwereinshore, tae suntace Salanity Ts siz 

then et 50 cr 10C aeters. 

The deeper selinity mzximum ereviousiy noted rt 

StemeZ at. 20> metors wes found ét every stetion where 

se linity observetions Were méde et ehout 29C «asters. 

Unfortuné tely, e1though much time and-effort were 

expended in teking bethythermogreph slides, -fter our re- 

turn we were told thet the instrument, which had been lent 

to us by the Voods Hole Ocsénogrephic Institute, wes fe 

7 = 

fective end tne slices were of no value. 
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Beceuse of this feilure of our bethytheruogreph, 

these selinity obscrvations cannot unfortunstely be direct- 

tv correlzted with deteils of the temper: ture distribution 

in the seme depths zone. 

Severel bethythermogrerh observetions made by the 

DE tilamtds Wonders) 215 end 16, 1925 et DoS iN Rate, 

end 77°35t W long., & position between the buns end our 

sté. 38, were kindly mede eveileble to us by the Woods Hole 

Oceanogré phic Institute. ost of these traces, (Grae gS) 

show temperéturse inversions et enout 29C feet which ere 

probably correlated with the 51 meter salinity meximum. 

Tempers ture irregularities «t 606 feet mey correspond to 

the salinity meximum at the 200 meter observe tions. As 

might be expected from the week development of this feature 

at the eestern stetions of our salinity section, these 

tempere ture irregularities «re not es méerked es those et 

about 200 feet. The depth of <11 these fectures veried 

from trece to trece. As the Septh of the mixed léyrr was 

well defined on = lerge proportion of the trecer end the 

Verietions in its thickness <¢ppeered cle:rly reletea to 

the depth of the upper tempereture inversions, this 
wa 

feztture wes selectcd for enzlysis. 

Sterting from en erbitrery epoch, .the observ: tions 

were listed by tical hours for the principe! luner semi- 

diurnzi tide, Mj. The longest series wes thet of ten ob- 

servetions on June 15. The serics for June 16 end June 13 
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eech incluces seme observetions made during the ticel in- 

tervel. eovenscl by the June 25 (series. ~The depth of che 

mixed lever on June 15 wes plotted escinst the tidel hour 

end interpolated velues reed off this grzph for the depth 

et the time, in tide] hours, of the observetions netiS - 

during this ticel interval on the 13th end 16th. In this 

manner it wes estimeted thet the averege depth cf the 

mixecd leyer wes 14 feet greeter on June 13 

on dJune.16. Accordingly so es to elimineste, so fer es 

possible, long term or non-tidél fluctuetions, 14 feet 

were subtrected from ell the June 13 observetions end 35 

feet added to all those Wmede on June 16. These date were 

then essembled and everaged for eech tidal hour. The meens 

were then smoothed by a running two term avercpé. The 

results shown in fig. 7 cleerly indicete & tide] periodici- 

ty. The «mplitude is of course reduced by and Gano Oee 

process. Before smoothing but -fter correction for the 

difference betveen the evereze depth on the vertous acys, 

store D 
ios) ro) 3 S fap ow) D FY ia) in} the emplitude WE 

The possibility thet the sclinity feztures of the 

upper 250 meters ¢s shown in fig. 4 may be subject to 

WEI Ae IL Agaleken ovonents of some 20 meters “az ices & more: 

JotouMednonelyci Ss of ounide ta ih the cetucly se tinnnty, 

distribution even epprotches the complexity of the HeaDEre— 

ture distribution shown by the 'Atlentis! BT treces, then 

it is obvious thet such @ movement coulé eccount for e2 
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considere ble pert of the cifferences between stetions in 

the upper 259 meters. 

The following genereéi picture may, I believe, be 

se fely drewn from these dctea;: 

1) The water in the Tongues of the Ocezn below about 

300 meters is unmosified centrel Atlantic weber. 

2) There is « selinity meximum et rbout 200 meters 

which méy be as 0.40°/o0 higher then thet et the surfiece: 

3) There is 4 sclinity méexinum et ebout 50 meters 

sepereted from thet at 206 meters by weter of lover 

4) Below 300 metcr the isopleth are so nearly 

horizontel that ¢ gr:dient current could not be relizbly 

computed. 

5) The Gepth of the mixed.leyer end probsbly of the 

leyers of selinity mexime cre subject to verticel tidel 

fluctustions which mey heve on emptituce of some 20 meters 

CURRENTS 

The vessel's centgrboard could not be lowered with- 

Guhe Weal Silky eal SS5. slic the ebsence of :ny letera] pressure, 

her movements could céuse én excessive pounding upon the 

centerboird logs. Consecuently the Reewey mde in the pre— 

velent SE wind mede it inipossible to, form eny sccurate 

quantitative estimate of the surfece current from the drift. 

of the vessel. 
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Nevertheless under no circumstences was the vessel, 

ever set to the south ezlong the Andros coest end the 

exaustence Of 2 northerly drift clone this cosst, probably. 

strongest within « mile of snore, wis quite «ppercnt even 

though its velocity could not be estimetecd. 

Photogrephs of the bottom nesr Fresh Creek stroman 

bere rock to-= denth of 230 metersind@ bere przvel to 450 

OGLE LASS st: tion is « little over 0.3 mile to 

seewerd of the reef so. it seems very prob-ble thet this 

current is ceep enough to keep the bottom swept clezn to 

thet depth. 

ih sycurrent) togetaer with the fact) that neither 

our salinity stetions neer North West Light nor Smiths 

(1940) cheer Mons showy extremely high s¢linity weter over 

the eastern edge of the benks meke it seem Jikely thet the 

high salinity weter shown on the salinity profile hes either 

been cérried northwerd or spresd across the Tengue of the 

Oceen from the benk to the ecstyverd. 

BOTTOM SURVEYS 

The shellow shelf extending neerly a mile off shore 

from Fresh Creek hes ¢ moderetelywell Jeveloped corel reef on 

its seawerd mergin. This shelf end its reef heve been 

described by Newell (1951). 
/ / 
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Beyond the reef, the depth increases very ebruptly. 

ahem sailing along the edge of the shelf, it was net un- 

common to see the greenish color of shallow water on one 

side of the vessel end the mzrine blue of deep weter on 

the other even though her been wes only twelve end & helf 

feet. 

The seawerd edge of the shelf is generelly ébout 

25 to 30 meters deep, the bese of the steep cliff is ct 

ebvout 150 to 200 meters. Only three times wes it possible 

to find bottom between 30 end 150 meters, once the sound- 

ing leed struck et 130 end égain et 137 meters and the 

Ewing cemera struck whet eppezrs to be a rocky ledze at 

ny 132 meters (fig. 9). A few semples of 2 limestone rock 

eonteining fossils were torn off the bese of the cliff with 

the dfedge. These were turned over to Dr. Newell for study. 

Photcgraphs of the bottom beyonce the cliff (figs.10- 

12). show bere rock down to 230 meters. A photcgreph (fig. 15) 

to lie es © covering over the rock. At 450 meters, (fig. 16) 

é inate teg egeph shows EWE gréevcl. This grével apocered in 

eredge camiphes cn@ WES mean to consist ein nost entirely of 

deed sesnents of Heddimece. This genus of “corelline algee is 

common in shallow weter throughout the werm seas. The 

dredged meter} a hed, however, very much léerger end coérser 

fronds then eny now living «long the Andros coast end ac- 

cCordingmto Dr, Herold J. humm, the calcificativon eppeers 
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ts be considerably heavier than thet of living metericl. 

Dredge and core semples showed thet this exposed grivel wes 

limited to a narrow zone just beyond the exposed rock from 

400 to 500 meters deep. 

At greeter depths, this gravel becomes overlzyed end 

mixed with e fine coleér:imus mud and finelly @disappeers él- 

together from our samples betyveen 500 and 600 meters. From 

500 meters ta 2200 meters the celeereous sud becomes in~ 

ine. ry creesingly 

The bottor feuné wes extr@ordinarily scarce. Never 

in yeers of dredging experience heve I seen so few orgenisms 

of eny Kind brought up efter long drags over the bottom. 

Also when one considers thet the very clezrr weters cf the 

Tongue cennot produce enything but < very slow deposit of 

sediment in the deeper water, eny trecks or merkings of 

orgenic ectivity must persist for-e long time. The prucity 

of such treils end trecks on cll photcgréphs except fig. 19 

taken in 561 meters therefore confirms this impression of 

en elmost berren botton. 

PLANS TON 

Zs H 
a { 

While in the field it epnecred thét the emount of 

plenkton collected et verious depths wes sudject to systeme-- 

tic verictions. Crreful enelysis of this by mezsuring the 

displéecement volume and reducing to ce per hour towed does ; 
7 

not substantiete this impression. (teble 7). Reports cn the 

results of systemstic studies on the verious groups of 

orgenisms obtained will erpear at a later date, 
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Tempereture and Selinity Observetions 

Water Sa- Air 

. Date Depth temp. linity temp. Wind See Swell Weether Clas 

G/M || O° ||P) == 128.1 SE eh 2 1 |elear 70 

OV Le O.« 2763 2= 251, | Catan 0 il S| eillear 50 

Ones a BRO 

0) 28.05 == |28.2 

OM AWS te 128.1 

6/NG\ O 127.90 | So) BP s@ Ge bien © a letleer 5 

6/15) ©  |2R.85 |) Sa Bwo6 9 rae 1 if 20 

S/NS | © 128.25 || Sa (a2 0 | eo) 1 t 15 

6/241 50 lo7.95 -- eo NOL oratihal a il i 05 

OV2G | OWI ak -- [29.1 |SE gentle] 1 1 i 70 

T/OBOON MSs 22Ns6e. 7 | -—  ISE teitl 1 1 " 05 

399 ih? C6 | 36.32 

446 116.62 | 36.25 

598 ~~ 25 OY 

OI) |B 503) |) 35, ate 

U/C ae oom oma a=) HGR ie ht! i |@leeic 10 

BR, Nie) 5 AS) || BS oS 

Se NWA BA 1.3S ee) 

ae 9.64 | 35.28 

678 6.86 | 35.09 

7/6 Ove N27 36.45 SS ISE sichia| el 1 iclear 50 

102 a= 36.35 

—_———— 



27 8 bo fut 

Bthoe SP 

t Rlitee I) 

nA oS es] 

—s 

“43als f 

ce 

ja 

~ or ie 

v 

n= em 

> 

ee - 

i 



Sta. 

23 17/6 
(cont.) 

24, h/6 

25 7/7 

26 idee: 

li Wife 

Pie) AS) 

Dete Denth 

185 

Zoom, 

Water Sa- 
temp. Linit 

23.28/36.89 

18.86 

4.89 

4.6212 

a Rabel See 

SE lisht} 1 

(vata ubione at SI 

SE light 1 

SE light] 1 

|SE mod .Jmod 

|-+ 

1 

@) 

f pege 2 

clear 

clcar 

cléar 

cleer 

| Weether Clouds _ 

AO 

15 

25 

05 

05 



| ioe Wet 
mn 4 BaD Rey 

SP ME] ES eht 
| Boke} se.gt 

Peak 18k 

ab. 28 cuss 

Ca ~§ 
Ad. OL 83.09 j a0) 

me A ae oie, 
et. ae Ba. 4 on 

| | ®2,, oe a | sie 

- 7 | | ; eee) GOR) BES. 

La Ci. RE, AOL RE 
a “a | | CS DEL OE Oe) oRe 

| #0) “Secto} £°) xslenyrent i .3”) bee Oe . | 

eG] tzafo) 0 | Doo dae Ba .t.Oh)  eh, Se ete q o 

(i 

ia 

me aH 
ie ee hee 

a 

Se 6 Oe, 

2h. Qk] VEL wrt 

Ac, OR} state 



Water Se- Air 

Sta. Dete Depth temp. linity temp. Wind See Swell Weether Cicuds 

28 lore 516 -- |36.10 

572 ea a2 351.77, 

629 [12.83/35 .66 

B22) || Dols ieso22 

929 PoC | Bsn i. 

Si 4/9) © 28215 /Bse2as SE lint] 1 OP ictlecr alo 

53 ee 1136.30 1 

LOL = Or. 5 9 

15? (23.83136.83 

208 122.98136.74 

415 117.28136.36 

Ail) 1S BS oA 

51S (15.58 )36.08 

622 118.00 BSo%a 

32 17/9 1247 119.76 )36 .63 SE light] 1 jaa exo 

Si NS. 577 85 08 
377 117.75 136.44 

B33) Ro) OmaI2S 30 SO650 i277 COl|SEy dentinal: OP yilrean 80 

Bile os Bao WS 

102 -- 136.59 

154 123.71 136.88 

205 |21.60136.74 

256 419.40 136.56 

307 |[No37 |S hs 

358 417.95 136.244 



AW Didermel res} flat oy) 
Lar | | o€ae 

{pay se 
ch. Ge 

p? .2€182.25 

2... 3058595 

4 00.€2 

v 

AY BE 

otrye at 

Ta eke | ie 

a 4 ge et | 



Weter Sa- Air 

Ste. Date Depth temp. linity temp. 

22 his LO m mn CSG 934, 

pone 18 |15.41]36.04 

620 |13.06}35.72 

724 110.66135.38 

827 8.95135.20 

11033 | 6.16]35.04 

BAe LOMAS wi 10215100 = 

nLBVAS}) |) o/h 8) \BVvaa Iss 

1582 || ol? Bee 

le 3.90134.98 

Be P/M. O |28.401136 .54 

Bal Se sia Oe 

a O26 27 e7i\B6.60" 

QO NBOS'VS (315 5a. 

307 }16.47136.49 

408 127.2936 .33 

A410 | -- {36.38 

BG wall @ |) Asie 815 | 

307 118.59136.52 

MOM 793.5) 136). 36 

512 |15.72136.09 

TAL | MOSS 21/5)5) 635) 

BO WP © 129.0 iBesE2 12852 

3 ele 0 128-4 136.55 |28.25 

— 

oO. Malate Siees 

SE mod .jJmod. 

28.65/E mod. jmod. 

28. 95 ESE 
mod.: 

RGA \ Sle; 
light 

WT 

| 

Table I pege 4 

Cy 
SOY ea Wee ther 

1 clear 

1 clear 

clear 

Cloucs 

£5 



: sh es] 

 ‘seeze] bs. ot} 

F OS. 8t) Foe! | 

| tees] ot. |) epee 

| Wpeeeisn.e | cari OLN 
. SHAE Eh od EA ‘ 

eathst-d | cham 

| ao. tlag.t- |. tenE 

of 4, { Wham aber eae De. at OL. 38) 0 

PE =» | EX 

> a | PSC PEs) RAE | 
iy f Ve. o£ _ an rdt.% 

es. 0°) Cwaey Soe j 

| | SE. ay ee | OES 

0! fealty gd hi Bad) oh. B5) cs 
| LP i: 

i ‘|s oo Palas Mika 
BE ED OLS 

a ares area | 

PERSC. at] SIR 

ws 3o5i51., 4 aah id | o 
ie iy 7 oe 

1 ; 

b | 1s | r 



BS eee le 

39 7/12 

Oy LV / 23) 

40/2 

4.0/3 

Al YES) 

2 ae 

Water 

hn temp. 

Sée- 

36.55 (28.65 JEN light | 1 al 

BO 559) 

Bono 

hE SO" 

36 .&8 

35) 502 

Bip Oe 

2 eo 

Air 

linity temp. Wind _ 

9 

6 

2 

te 

see Swell Weather Clouds 

cleer 19 

SE mod. mod. 1 60 

SE ma. jmed. 1 clear 15 

SE light} 1 1 05 

oer 



le ales eT is | 
fb DHE ee £6} 5 <f 
‘BG del ce. 9 | 

SHAE} 10.) coil 
b bheal eee eet S540) ca. 4 hose 

| wise Ne Fra 

4 - ' 

+4 : vet Fetinks i hteet fim gal 2, ee ao», }OL\Ssho. é 

VEG on | Sh. BSE 

| © 69 F. 8570 

led ag fe a 

| : a 
| | Se aba Sa 
. . BY, def e epistles 

i 
) 
| ah. St Ciel You | 

| ated) 8S CEPR 
| eocdt eR ae ere 

o”. 28] ga\ ge ALD 

Sr ag lehey pees 

| 
| 
| 

Fre ~~ 2a. TSG 
} : i 

CS. BRAN ERP AOS 
Oe Me 10 tt is 

tC? «We osuof EE 

ha AE se, | SIL 



Weter Se- Air 
Gti. oo ac Depth temp. limity temp. 

W2— RIA|| PRO MAS BS 635 

Wind Sea Swell Weather Claids 

SID N53 || loo Os 

TG /O).8S DE ovant 

S22 || 7.5 |SSodal 

LA 2/15 O (28.18 136.55 

25 NES Q) QE W235 Ss 

*63/3 18/10 © 29.3 Boosts NE O j|clear 
fresh 

63/4 @ 129.67 185625 to mod © | \keeere 

63/5 0 /BO0c3 Bocas a 0 Scleer 
light 

63/6 ONIBON/Z ISG. 25 to ) cleer 
od. 

63/7 O 130.5 {36.64 NE 0) cleer 

light 4 
63/8 © 130.7 137.15 to mod @) clear 

Ste. Position 

%63/3 |1 mile E of North West Light 

63/4 labeem North West Light 

BGS 1G) ens haL os} 1) of North est Light 

63/6 |14 miles W of North West Light 

20 miles W of North West Light 

OB/7 NOS males Re C1 Bewwiwa esie lhslstae 

63/8 133 miles W of North West Light 



| 
fee i 

ats} 
asi gs} a} 

= = ‘i 

t . ) ‘| het wtst M ns PFO fced es pea 

- | evn sintt soci dagen AW aolin W ate 

aed } * os ' : e i} q 

.) pecan fdieit teoW cteall 26° medi At 
i } ; wt TY 

I , ‘ y 
| aa i . 

i 

i3Vl ute W culin-o¢ 
| 

i 

) ) 7 ROOT I Huw 7 4t0v tele 7 ‘2 

| rs tuvid gaol dso Fe W eee BET GENES 

fF 



TABLE 2 

Depth of Mixed Layer from 'Atlentis' BT data. 

24°57! N lat; 77°35! W long; 1945 

June) ees June 1G} June 6a 
depth My phe se Cepth MM, phese depth M2 phese 

feet engle _ fee go anele jt 
aon Tt 

200 8 160 167 
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TABI 3 

Wire Soundings 
All beerings in degrees mepnetic 

(else See core and camere stetions for additions scundings 
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