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PREFACE

The purpose of this paper was to attempt to digest all.

the available Information In the literature or% the marine

biology of the Tongue of the Ocean and Exuma Sound., and to

summar~ze~ present knowledge of the oceanography and hydiog-

raphy of these areas. Thi't. paper also points out holidays

In the biological information available In these areas.

This paper -hould prove heldful In assessing the roic of

marine bolo'sgy in the overall oceanographic environment.
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LITiMRTORE SUJRVEY BIO.CWG IN 'j.HS 'TONGUE

OF THE OCiý,'C AND) FXUMA SOUN~D

Reontl threhas been Increased emphasis in ths study o

the oengah fteTnu fteOen(OO n xm on

areas of tha llahamasf. Smphasis hsbeen placed rilmardly o h

study of the physical. and geooloioa1 oceanography in these areas;

however., some in~terest haa aLlso been shown in biological oceanog-

raphy. Unfortanateily, the iiarie lite of the TMT and &xa-ma

Sound ha5 n-)t been well., stu~died., The bulk ofC bialt;iceal infor-

matiQon currently available for th Maamas is prinirily the result

* of studies cornducted iti~ 0i 1imini's. Since enviroiuuntal aimi-v

larities exis8t fromu ratpllon to region L'a the Bahamaa it mnt be

inerre tat iolgial s kb].rliss may also exist. The following

study was conducted to assist in the present and fature evaluatliou

of the biological contribuition to the overall oceanic environment

of the TOTO and E~rua Sound.,

AMA& DESCHtIPT10N

TeTOTO and Slume Sound are two deep chiannels on the Great

Bahama Bar'k (F~g.~ 1),~ The T(YfO is a long channel with a *irrov

northerly section and a nearly circular cuiJ.-de-ao suotAhern

*extremiV. The TOTO is about 105 mile a long with a minimum width

of about 20 miles In the northern section and a mximdmm width of

about 40O miles tn the southern cul-de-sac,, Erunva Sound is a

broad channel with its northern boundary terminating
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in a shallow flat bank of about 6 fathoms depth. £xuza Sound

is about 108 miles long with an average width of about 33 miles,,

The chann~l of. the TOTO extends NW with the northern mouth open

to the deep sea. The fall length cf the TOTO and Exuaa Sound are

separated by a shallow flat bank of 4 to 6 farhomr depth which is

anout 40 miles wide at its widest point and 20 miles wide at its

narrowest point°

The bathymetry of the TOTO has been studied by Armstrong

(1953) and Midaml University (1958)., In general the walls of the

TOTO and Exuma Sound are- quite steep. Acccrdirg to Heesen et &I

(i959) slope gradients are in the order of Ish to Ift Bi-shy

(1962) has speculated as to the geologi-2--'A. iia_.z" the TOTO in

reference to the present bathymetry in the area,,

Geclogy

A 1.•mited study of the geology of the TOTO has node, but

little is lmown about Exura Sound. Sediment studies in the TOTO

have been oonducted by Armstrong (1953), Miami University (1958),

USNHO (1961).q and Busby (personal communication). In genural,

the sediments examined rarge in esie from silty sand to silty

clay. The highest sediment frequency is in the clay milt range,

Lamited ihemical analyses (Busby, 1962) indicate that the dominant

sedimAnt is calaium carbonate, with analysed samples from the

TOTO ranging from 89 to 95 percent CaCO30 3I
.3



Oceanographic data from the TOTO hsve been reported by

Armstrong (J1953)p Miami University (1958)Y Magnitzky and French

(196 0)t ar.id 'I.dley (1962). Results of other investigations in

the BUiwaas have been reported by Smith (194O) at Andros Island

and Berry Island and by Turekiar (1957) at Binrnl.,•

Temperature in the upper 100 metere of the TOTO varies

between 2 5 aC in the winter to above 300 in the summr,., The

temperature *a about 229C at 200 meters, about 15T- at 500 wtersa,

and about, 5C at iC000 meters,, A sharp thermoc. Lr is found at a

depth of about 50 neters, Wind mixirg during the winter results

In a deep mixed layýerwhich can extend to about 130 ntereo

SulXitties in Lhe TOTO range from 3h.,9 to _7o2*4 (parts per

thousand) with the 3alinit.y maximum at about 10C) mo~ires Sur.face

salinities in the Tt1VO were found by Mami Unive.ýaity (1958) to

increase from 0.2 to 04Oa proceeding from north to -outh., Sea-,

soually, :iirked changes in the salinity in Lhe upper 125 to 150

meters occurs because of the effects of deep wind mixing in the

winter and high evaporation rates in the suimiero Salinities are

approximately 36o5 at 250 meters, 36oat 500 meaters, and

35 CP between 1,000 moters and ýhe bottom. Laolated ceaJ.s of

high saf~iity water from the surfak Wo 200 meters have been

observed by Miami University (1958). These aells may be the

result of the intrusion of highly saliUr water from tie shallow

bank areas0  These waters are rapidly cooled and ccnsequently

high in density. Smith (19W0) observed that extremely high saline



water* were ftord on the shallow western shore of Andros Island

benause of the emeess of evaporation as ooMarp d to preipitpation

in this geographical riOn. Extensiva seasonal shallow water

oOeanographlo maasaemantis which could oorrobora'o this hypat'iesis

ane not available from the TOTO and Exuma Sound*

Oxygen data from the TOTO have been reported by Smith (1958).

In the wintes, oxygen valusid raed from 3.06 to 4.48 m1/1, while

in the summer oxygen vultau ranged from 3.31 to 5.20 ml/lo Oxygen

'values reach their minimua at about 500 to 600 meters and reach

their maximum at about. 2000 meters, In the eummer there is a

"slight increase in oxygen from the surface to 50 meters. This

increase is probably da to the increased biological activity by

phytcplankcton. Below 50 voters the oxygm vledsxse Tonsi

depths of the ogen minimum. Although no conclusive evidence has

been publlshed, it is quite probable that since there is an intrimion

of water from the bankeg lenses of high oxygen content water and

leases of low caqMgen content water should exist in both the TOTO

and Exum Sound.

Phosphate datu in the TOTO have been published by Mimi

University (1958)o The POVP values ranged from 0.01 to 1.43 ug

at/i in the virter ana 0o0 to 1.61 ug at/A in the summer. The

POh-P minimum was founl at a depth of about 50 meters and the

xmaximum at a depth of 800 vters. In the winter, owing to wind

mixing, the P04-P content is greater from th, rurface to the wind-

mixed layer* In the sumer P%4-P content is les fror the surface

to the wind-rixed layer. In the sumr P04-P levels decrease

markedly in the rpgion of greatest biological activity.,



So" current measurements have been conducteli in the TOTO.

T7e results of these studies are reported by Armstrong (1953).

bilami University (1958M, Magnitzky and French (1960). and USNHO

(1961). C•urints in the TOTO and Exuma Sound are generated by

winds., tides, and by variattons in density distrib•btiono On

the basis of analycis of density distribution, relative to the

300,.meter level, Magnitzky and Frenc (1960) found that geostroph.c

currents flowed southward in the eastern part of the TOTO and ther,

gradually oircred westward and tured northward in the western part

of the T(,T In all probabi.lty,, these currents are not too

signifioany since maximum velocltAes ob&.ervod balow 1,000 raters

are about 0,2 knot,

- i~i~J *Ji ~ -W , 4 -k +1.~S i- INqA a,*~iiJd-A t~, **; U ýl-kp' a'r

3y DeLeontbus (1961) shows a high percentage of the winds in a

norbheasterly to easterly direction., Current meas;urernts between

Wie surface and 200 meters indicated the presence of currento

rtging from 0,2 to 1,0 knot wi'th ai, average velocity of O.5 knot

Re,-ent. rogue measurements by flSNTTO (J1961) showed that current

diziction and velocity did not coincide with tidal changes., In

al: wrobability, wind-induced currents are of pri.mary importance

it; 1th the TOTO and Exuma Sound,-

_Iccurats tide data from the TOTO and Exuma Sound are lacking.

Fre'&eit approximations, from USCGS (1961), are that astronoauic

"tides in these areas are semidiun)al with a mean tide level of 2.0

feet (MHWL is 3°3 feet and MIWL is 0.7 ieet),, Tidal generated

currents have been estimated by Smith (1958) to be of the order

of 0,.2 to 0°5 knot,•

.6



Meteorological tide and storm surge data are lacking from

the TOTO and Exur Sound. Studies by Redfield anp Miller (1955)

have Mown that meteorological tides and storm surces1 which

occur in conjunction with hurricanes and tropical aborms, can

increase water height 9 feet greater than astronomic tides* In

view of the incidence of hurrivanes and tropical sators in the

vicinity of the TOTO and 3xuuma Sound, the oretrents generated by

mote.oological tides and storm surges are probably quite important,,

Submarine daylight measurements, conduuted in three regions

of the TMTO, have been reported by Miami University (1958).

These measurements were made in August 1958 using a sbmarine

photomter with a photoelectric cell (selenium rectifier). From

these measu esmentsa it was found that th-e transparency of tho

waters in the TOTO is extrenely high,, Incident light was reduced

to 50 per-cent in the upper 5 to 10 meters and was reelucod to 1

percent ab depths of 80 to 90 meters Miami University was able

to conclude that the transparency in the TOTO is simi2ar to that

of the Sargasso Sea, which means that the waters in the TCrO are

among the clearest of oceanic waters°

Description of We

Limited biologiccl data in the TOMO have been published by

Armstrong (1953) and Miami University (958). The USO has

wonducted somu bioiogical sampling during the period of August

through October 1961. This sampling was limited to short-period

(15 to 20 minute) surface horisontal hauls with a #10-mesh half

motor net. The results of analysis of these samples, with

7



respect to the different sp.ecles collected,, are shown In

Appendix 1. (Analyses were conductad by Jams $ruce, Marrie

Surveys Division, USNHO, Washington 25 DT, G,) S1ince thhs

sampling was lintitod geographIcally and eas.onar.1y, tppen&ix I

is undoubtedly a verr incomplete representation of the marine

flora and fauna of the TOTO and Exuna Sound.

Since there iws bean no complete study of the marl.ne

bioiLogy of the TOTO and Exinia Sound, it. was con i•cred advisable

to prepare a detailed list, Appendix 2 (f sor- of the marina

plants and aniumai: which might be found ir, these two areas,-
• ~This tabu.laron sho°uld assist I n the taxonomic tniiý,.-Ly•s of

future biological samples collected in the TOTO and Enmma Sound."

•:.• The method employed in prepari rig Appendix 2 was to conduct a

comprehensive survey or dbi titerarore ,nvailniiie on the raring

biology of the Bahamas. The assumption made was that since

thore are similarities in the physical environrrvrt of the Bahamasi*1
fr'om north to southt�here is probably a similarity in the species

distributxon of organisms th, oughaut the Bahamas,

Appendix 2 is by no nnans a cimplete listing of all the

possible blilogical organisms which )iglrt be found in the TOTO

and Exam Sound,, The smaller flora and furua sach as bacteria

and nanpl.ankton have been ouritted sirce f.b.ure snplipi.ir, in these I
"areas will probably be limited to one-,half nrter nets. CLarke-

Bumpua sampler hauls (#iO.. to #20-mesh rnts), nidwater trxwls., and

dredgir-g operations, Exatmination of the reference souir- s i',,r'

Appendix 2 will indicate that the majority of the data for this

appendix are from studies condnwted In the northern region of the

Bahamas,t ~8
t .. •~ n..J*e. ~LflL . LL...Lbata



PLANT LIFE

Namsrouis reoies of marirn algae have been ol lect. in the

Bahamas. Howe (1904) provided some of tbe first inforrstion on

the algae in this cosanio arsaý In addition marine. algal studies

have been carried out in the vicirtity, of the Bahaimus by Almodovar

and Blomgui•t (1959). Diaz-Pffermr and Lopez (1959), and Voss

and Voss (1960). No studies pertaining strictly to the marine

algae of the TOTO and Exuma Sound have been reported, In view

of the physical environmental data and the availability of

nutrients from the shallow water areas, marine algae should be

abundant throughout the year°,

SHanon kvit_17,96) has diiscusaed the presence of the narrow..

leaf Sargasso weed (Sar•asvuj natant) and the broad-leaf Sargasso

weed (Saagassum vilGarte) in the Bahamas. These brown algae can

occur in nuts from 1 to i,000 square feet,, Woodccock (1950) has

published information on biotic cornvun1iies associated with

submergad rafts of Sargasso weed.,

Nu.16erous studies have been conductfed on t•he occurrence of

the "red bide" phenomenon associated with blooms of Pie marine

alga Gyodinium brevis., This alga is found in the Bahamas and
"red tides" could occur in the TOTO and Fxunm Sound., Other

marine algae could have considerable importance with reessct ',o
military operations in the Bahamas.

9



Sao Grasses

SThe presenoe of cea grasses in the Bahamas has been diseu sd

by Voss arid Vase (1960). These grasses am, present near share and

provide a lv;-stat for nuerous marine invertebra-os o Marine grasses

present in a xidespread area of the Bahamas are Thalasal teatudinum

an- _ymodoca manatorma.

The sponges in the Bahamas have becn studied by do Laubenfels

(1949), Pearse (1950). and Voss and Voss (1960). These organisms

should be present in the inshore areas of the TOTC and E&wma Sound

in large numbers* The sponges provide niches for numerous marine

invertebrates. and certain sponges such as the Tedania ianis

(Fire Sponge) can be dangerous to man 0

Coelenterates

The most conspicuaus of all the coelenterates found in the

Bahamas are the corals " The corals in this area have been studied

•t'. by Vaughn (1915, 1919a, and 1919b), Newell at al (1959). and

Squires (1958)o Extensive growths of corals are found off the east

coast of Andros Island and in the vicinity of the bank separating

the TOTO and .Emima Sound, Coral in these areas is of considerable

importance with respect to the presence of other plants and animals.

Corals are c.-..,ivoroum and require a rich food supply0  Further,

volxinous coral growth is an indication of well oxygenated, freely

"flowing water in the vicil.ty of the living part of the reef,,

In addition to the corals, a number of hydrozoan and sByphozoan
31

eoelenterates are found in those watrers0  These organisms have been

discussed by Newell el at (1959), Voss and Voss (1960). and De Palza

.......



(1961)o r~sslopeis •o• the lagoon Jellyfish, is found in

abundance in sheltered water and should be present in the

TOTO and Exuma Sound. ronspicuous among the jellyr.=sh in

this area, according to Bolst (1962), is P phVealia,,

the Poreugese-man-of-war, 'which can bo extremely dangerous

to mane

Annelids and Sipunculoids

Numeroux msrins worms are found in the Bahamas. These

organisms have been extensively studied bo Pearee (1950),
Andrew and Andrew (1953), Renaud (1956), and Vos. mid Voss

(1960)o These benthic rganisma should be found in abundance

in the littoral zones of the TOTO and Exuma Sound.

The echinoderms are represented by numerous species in

the Bahamas. These animals have been studied by Ives (1891),

Clarke (1942). Deichmann (1957), Newell et al. (1959). and

Voss and Vose (1960). These organisms are generally littoral

and should be abundant in the benthic fauna of the TOTO and

Exuma Sound. Includod in this group are sea urchins such as

Diodema antillarum, Black Urchin, which are poisonous to man.

Mollusks

Th- Bahamas provide the habitat for numerous mollusks

Primary among these are the pelycepods (clams and oysters).

The study :f the mollusks in the Bahamas has been treated by

Pearse (1950), Newell et al (1959). Voss (1960), and Voss and

t~&~fl ~ 11



Voss (1960)o In all probability bo'rin mollusks are present in

the TOTO and Ex1ura Sound. These boring forms could cause oon-

sidera~oli damage to installations constructed below water.

Arthropods

The warine arthropods in the Bahamas have received cmiy

superficial study. These studies have been limited primarily

to those arthropods found in the littoral zore Reports of

these arthropoda have been published by Pearse (1950). Clarke

(19•5)5 Chappuis and Deboutteville (1956), Newell t• al (1959)9

and Voss and Voss (1960). There has been no detaS. .d sevudy efj the marine arthropods in the neritic sons. Examination of

Appendix 1. will indicate that in. the ooeanio surface samples I1
a large variety of arthropods were encountered0  Records at •

the US"HO indicate that the--e are numerous sonic arthropods

(ice.,, snapping shrimp) preseim, in these areas. These sonic

arthropods, if present In abundance, may result in high ambient

noise levels.

Cartilaginous Fishes

Numerous sharks and ray& are found in the waters of the

Bahamas. It is quite possible that these animals may be found

in considerable numbers in the TOTO and Eomm Sound., Reports

of rays and sharks in the Bahamas have been published by La Garoe

(1919). Oudger (1939). and Bigelow and Schroeder (1948),: In

view of the numerous raports of shark attacks, these animals

are a definite hazard to humans.

i1



Bony Fishes

The bony fishes in the Bahamas have been studied by Fish

et al (1952).. Woods (1952)) Fish (1954)s Mowbray (1956), Moulton

(1958)% Tavoiga (1958), Fish and Mowbray (1959). and Krucholz

(1959). There probably are a large number of fishes in -theii!•TOTO arid Exum~a Sound throughout the year, especially in the

shallow water regions. A large number o' tbe bony fishes

from the Bahamas are sonic.

•:, Rept~iles

The nrost important marine reptiles in the 3ahamas are the

marine turtles, These animals have been discussed by Ingle and

Smith (1949) and Hanlon (1957-1961). Several speciss of these

large reptiles are hunted coxmrcially•, Andros Island serves

as a nesting ground for Thallasochelys ksmpii, Kemrp's turtle.

Mammals

Reports by KeUogg (1929), Bullis and Moore (1956), CaldwellJ

et al (1956). and Moore (1958) indicate that there is the possi-

bility of six different species cf whales appearing in the TOTO

and Exuma Sound. In all probability these animals would be

found as transients. Inolutded in this group i the Finback

Whale,, Balanoptera nmculus., which, aoccording to Harvey (1959)i

has been known to measure up to 100 feet long.

Ridley (personal communication) has reported the presence

of porpoises in the TOTOo The reaction and behavior of theie

animals to sound has been reported by Kellogg and Kohler (1952).

13



SOUND PFOTXJV3Y:ý.t

Marine mo anisnix capalie_ of prodchinig sounvis ue-s these

souncdB Ir a variei',y of pv~i ,osec, Nutmr.noue stuco1eai have been

canduefted'c ic- :2wthat sovrd far be .>',,3ed as a ma~ins of acho

locatlc;n and orientat-ion Ariffi-a (Ins16), MrBride (1956). and

,Kl.Logg C.~953 195,6, 1ý5t?)~Y~ Oribanisn in I~qQ TOYTO and

Exima Scund may uns t3ii' Ennirc cmapbi Aituy for t~hiz pivnposeý

The oftejfyx.Žo:-n caf nvir.1mJL nojipms to the total

ambient, noee in d)a >in~ ah TD.)> and Eioi~rr 5ound -will

(oto '3c0fe' tc& ." lit. oytr~ -1r co\lr be signI icirant
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result in saturation in the upper levels of the water column.

Carsola and Kelly (1960) and Ramsey (.962) have found that acygen

saturation can have a serious effect on sound transmission in the

region of saturation,

False Targets

Since thore are numerous large fishes, sea turtles, and

possibly whales in the vicinity of the TOTO and Fxnrra Sound it

is quite probable that these organisms -,tll act as false targets

during sonar operations. Further, subsurface rafts of Sargaso

weed can alo act as false targets. With some practical experi-

ence, operators of sonar equipments will probably be able to

differentiate betwmen the real targets and "false targets" in

these areas0

Arthropods

• Studies by Johnson et al (1947), off the coast of southern

California, led to the conclusion that major contributors of the
biological noise encountered were shrimp of the genera Crago

and Snaýlpheu.o These shallow wp.er shrimp should be found in

the TOTO and Eixns Sound (USNHO Snapping Shrimps Cards, 1962).o

In all probability the area in the vicinity of the shrimp beds

should be noisy, The strongest components of shrimp noise are

in the frequencT range from 2 to 20 kc9 and the sound levels

over snapping shrimp beds may be 30 db higher than sea state

. noiseo A study by Everest el al (1948) lists the spectra of

sound emitted by shrimp from numerous areas,,

,



Moulton (3957 and 1958) has studied the sound production

of the lobster, Panulirus au found in the Bahamas° This

organiom produces a rasping sound which is a single burst

lasting for about Ool second. The frequency of the sound in

frow 0004 to 9,;00 kc with the greate3t intensity at 8600 Io.

In addition to i i• resping sound this organism can produce

rattJing noises° These rattling noises are mde by lobsters

even vhen not being disturbed,,

Fishes

The stadyr of fish noise in the Bahamas has iecived

considerable attention by Fish et al (Ic52) 9 Fish (195I4)

Moulton (1958). Tavolga (1958), and Fish and Mcwbray (l959)"

b .... The fishes studied produced sounds in a wide spectrum of

frequencies and for varying intervals of timefs Fish noise

if can be significant when fishes are in schools. According to

Mowbray (1956) gamefishes in the Bahnpias are not found in large

schools, but this does not preclude the possibility of seasonal

schooling for migration or mating purposeso

Foulin

A deep-sea fouling pretest was conducted in the MI'TO by

the USNHO from 17 June to 22 August 1961 kDe Pali,, 1962).

Test panels were placed from the surface to about 970 meters.

Fouling organisms r ttadced in decreasing amounts to a depth of

approx1iately 170 meters. Severe fouling was noted from the

16



surface to 12 meters with green algaep diatov, and foraminifera

being the most abundant fouling organisvs. Other foulin organ-

ism were various hydroids, parasitic copepods (LepeophtNyr

•o), and barnacles (Balanu !o, C2nahoderms v irgatum. and

!e-a anatifera). Do Palms (1962) noted that fouling on piers

and piixngs at Andros Island and New Providence Island was

slight to moderate in the tidal zone. This fbuling was dominated

by balanoid barnacles°

On the basis of the numbers of encrusting and boring

organisms in the shallow waters of thi* Bahamas it would seem

that fouling oould become a serious problem. However, fouling

in an area is not neces-arily limited to shallow water as

Murray (1895) has shown in his summary of "Challenger" bottom

3tudies°

A unique biological feature in a highly productive area is

the lack of adequate space for the settling of the larvae of

benthic organisms. Man-made intrusions into the benthic envi-

ronment provido additional. settling sites. These intrusionst

to mention a few, may be pilings, platforms, components of

acoustical systems, ships, and mooring cables9  This Jjs partiou-

larly true if these intrusions jccur in a region of sufficient

illumination to permit growth of holotrophic organisms. Plant

fouling organisms raquire a sufficient food supply in the

surrounding medium to remain alive. In many instances the fouling

organisms are able to use the materials which thy y are attached

to as a seurce of r&w materials for food production.

17



On the basis of the followirg criteria:

(1) Clear water in near shore areas and

(2) Abundant coral growthp indicating a

good supply ef water borne foodstuffs,

it is astimated that fouling in the ýhallov water areas of the

TOTO and Eum.-= Sound will be significantt

DANORROUTS ORGANISMS

Numerous biological organisms (spongas, coelenterates,

schinoderms, annelids, and fishes) which are present ".n the

Bahamas could be injurious to man "his is particularly tnue

of personnel whose duties will reguire them to spend any tia

in the water (ie. divers anJ noarshore construction workers).o

Contaacu with poisonous marine. organisms could result in death'

but it is more likely to result in painful tiflammwtion of the

site of contacte Owre (1956) and lane and Dodge (195) have

studied the effects o, stings by coelenterates.,

Several nf the gameftsh in the Bahamas are poisonous so

that the possibility of poisoning from eating these r.sh

(iothyosarcotoxism) c*uld exist if gamefish are Improperly

prepared,

Dinoflagellates responsible for using the "red tide"

phenomenon can cause skin irritations and irritatJ one to the

respiratory track,ý Chew (1956) has suggested a method for

prediction of the occurreice of "red tides" ani Collier (1958)

has reported on the biochemical aspects of the "red tide.'"

ci



Since there are na r~s sharks pweisimt in the TOTC and Zxuma

Sound the p hssibility of shark attack existso There is also the

Isner of attack by skatep (rays) and moray ecla.

CMNLUSZO1B

At present it is impossib2s to completely assess the biological

contribution to the overall oceanic envirommwnt of the TOTO and

EKi Sound. The infcrVatt) presented as to the possible ooiw-

rence of various organisms is puraly speculative. however, it

vould seem that the biology in this area may be extmrenly import-

ant with respect, to naval operations conducted In these areas.

It is considered thimt a comprehensive biological s'udy conducted

in tne TOTO and Exoua Sound is receeparyo This study shoula

in.Jude both qualitative and quantitetive examinations of the

pelagic, plank-tonic, and benthic organisms in the neritic and

oceanic pAvvinoes and in the littorrl and dcqp-sea zones. Pro-

ductivity studies should bo conducted in Lhe ai'vao A.bient noise

measuremrat should be de,, with srecial emphasL on the btological ,toIse

in te 1 rsgiox. of shrimp bed*. Fouling studies should be inoraased

with so& ewiphaeic placed on the st,.dy of fouling in tM neritic

provirnce Dje;v.i ,.:.rine plants and animals shoi,1.d be thoroughlW

studied so that proper asesamsnt of possible danger from these

organim,.s can be node. Behavior of specific organismz (Lish

schools or clusters of benthlc wrgan~sms) should be observed in

order to deternine the location of regions of excessive foulirg

or abnorma?. aninal activity. When a comprehensive study is completed

it may be determined that sowe areas in the TOTO and Exuma Sound

are unfit for specific. naval operations because of the biological

aspects of these regions°
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A.PPEN4DIX I1

OrainsnteTonw f h ca_(OO

Organism Scientif ic Nana

Blue green algae

Dinoflagellate Ceratium s2.

D-2Chaetocaros

Diatom CossinodiscuB S

Furaiminiferan Globig erira ap.

Radiolarian Radiolaria 5stý

Brown a2gas Sargassm M.Al

K COBLNEFLUTAT

Scyphozoan nmdusa

Cyphonaute3s larva

ANNELIDA

Polychaete larva

MOL LITIE KS

GQastropod[ I Lamntellibra nch
Scaphopod

Pte rropod

CHAE'POGNATHS

Arrow worm

Starfish larva

Ech inopluteus larvA

P6



APPENDIX I ( Cor'.tinue d)

scientific Nsam

ART1ITIROPOPS

Popepod Acal'tia tollsa

C~~pepodA crocalaryuz~ longicornis
Copepod aans~

Oop~pd Calcaanus sp

Copepod Calocalarius poa voni~na

a 0 pý p cd

Cop~ipcd Ocrycaeus s~p

Brach ioj.c! vdr

Cop~podFarranuU~

T'cppod

"Qitbopod uLbot*

copepezl Macrosella~

3CopLpod

CoppodSaphirina sp~

co~~pocITeinora styliers

1i~na~ lidThyseanoessa sp

Oopepod Udu~a i

Fish eggs
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Posil,.e Ogvi~ns n heTon,ýc-o"the Ocean (TOTO)
and xbaL~Sc md

Sclentif'ic Iee Ckmian Namec Refexretiee Sciarce

Accanthopho ra spief.'Pera Red acLgae Voss and Voss (i9ý6o)

Acetali ulxia, sp. Green algae Voss and Voss (.1,960)

lBatophora Oerstedi Green Voss and Vossý -)60)
Bfoct.--ychia tenella Rled alipe Vos's and Vos5 (1960)

f~UIe -pas1od'c Ireiiga er et z~ (1959

CýLIdoLO :Žralýn' -L R clusc. U:Io. mi Vosc Eand Vuss (19-60)

01adlo horcpsi3 Gre-en aaeVozz and. Voss (1960)
xeiribrazacea

Coral-inn cubensis RedI algae Voss arnd Voss (1-960)

Dj~ic~g2La tiad-ca VCct'o, oJa ~s axn.d Voss (1.),60)

B~*gr~ age vrell. e l(ý,q

sp. C-rpha sp. (½een a Voss and V~OSS (106o)

Gktoi.oli-I'hon st-ric-l.rni Iied vlgae, Nevell et'_I LtgA

IIraIx.i~da. rI crassata G-efma a-r~e Vtoss wand vosu fy6o)

11cli-medcl upmx i a Green c~.':Voss arui Voss (:tv6o)
Fa Iiallie.da: ,c,)b-ra Green algae Voss and. Ioss (PjO)

Jali~me,'2 tridens Green algae Vu n o~ .90

J~teouphnis eci).nda rled algae Vos::3, and Voss S 1b0)

jane cpla-c Rled algae Nowel.J et al. (1959)

LatirenclJa irAtricata Rled algae Newell et ~i(1959)

Lauenc.a o~ti Red algae Vc3 s mi d s (1960)



APPENDIX 2 (continued)

Scientific Name Common Name Reference Source

AIAL (Cant inued)
Lithothamnion cp. Red algae Voss and Voss (196o)
Penicillus, capitatus, Green algae Newell et al (1959)Penicillus dametosus Green algae Newell a 59)

-eel -ta (1959
Penicillus pyrifoxmis Green algae Voss and Voss (96o)
Podina Sanctae.-Grucis Brown algae Voss and Voss (1960)
Porolithan pachYdemum Red algae Newell et al 19•,9)

Rhipocephalus phoenix Green algae Newell etal (1959)
Rotalea rosa Foreminiferan Newell et al (1959)
Sargassun natans Narrow-leaf Sargassum weed Hanlon (1957-1961.)

"_aras-sun polyeratium Brown algae Newell et al (1959)•. ~~~ovat__ _un. .

2 .... S -aasSun Vugr Wide-leaf Sargassum weed Hanlon (1957-1961)

Turbinaria tubrinata, Brown algae Newell et al. (1959)
Zonaria zonalis Brown algar. Newell et al 0.959)

SEA GRMASSES
Thalassia testudinum Turtle grass Newell et a. (1959)
CQModocea Manatorun Sea grass Newell eýt a (1959)

PORIflRA

Agelas sparsus Sponge de Latbenfels (1949)
Anthosigmella varians Dingy Spcvnge de Laubenfels (1949)
Aulospongus schoemus Branching sponge Pearse (1950)

Axociella sninosa Thin sponge de Laubenfels (1949)
a songia fallax Tube sponge de Laubenfels (19149)
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APP~aDTX 2 (continued)

Scientific Nam~e 11ýoraon Nwae l~ferenc-e Source

pOBT1~'EA (Continue,~

Calsojv vZglinalts Tube saponge de LtUmenfels (19149)

Chondrill9. nuciala Chicken-Jliver soczngre de Laulbenfelz (.949)

Cinuch rr cavernosvt Sponge l.e Laubeafeics 0.911-))

cJiona vastirco. '3oring sponge v, n and Voss (1960)

Cribroohn)-inaL infti-ndibw1a r tnnelI sponge de Lo'ubenfels (19149)

C~ohy tL~aSporgo de Lstibenfe)ls (1949)

RL-s.1dea etheraia Hezý.venly sLponge ce Laubenfels (:)r ,11a~ ~:ia n07 s.tzn-e r :,3wun sp ge Voss and Voss ( C960)

f GeLorla mdiobe iteo Whit songge de Laubenfels (1.949)

Czra Mpn de Latfbenf'elis (3.94)

Hai. clona srobe~n3 Re SThI'mge Pearse (1950),

Ia~n1a jn~~I Bi sone de Laubenf'els (~9

y~ictrohaa birotuaj. C-rown snonge (1949)(150

Xi'ini ciual. -0tinikCra spor.nge d.e Le~uenfels (I)!.(;)

I~c:~iast~bSpong~od vge dears,.enel (11.50)

Oaligoceroa hemt-rh 2.a Di sleednge (.1ge e La.ube-n fes (19hs

__gcýra hI11o Bleeding sponge do Laubenfels (19149)

2Rpieciospongia Z22peria Manjack spon.173 Pearse (1950)

Soirastrella coccinea Sponge de Laubenfels (194~9) "I
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APPENDIX 2 (continued)

Scientific Name Common Name Referrnce Source

PORIFERA (Continued)

Spongla officinalie Reef sponge de Laubenfels (19b9)

Tedania ignis Fire sponge de Laubenfels ('199)

Verongia fistularis Candle sponge de Laubenfels (19h9)

ytosene sigmatum Lagoon sponge de Laubenfels (1949)

COELENTERATA - CORALS

Acropora cervicormis Staghorn coral Newell et al (1959)

Acropora palmata Outlet coral Squires (1958)

Agarcia agaricites Purple coral Squires (1958)
var. crassa

&M:ia agaricites Purple coral Squires (1958)

Ichocoenia stokosii. Snall stone coal Vaughn (1915)

_pcria clivosa Mat coral Squires (1958)

Diploria strigosa Boulder coral Squires (195)

Eusmilia sn. Coral Vaughn (1915)

Favis fragum Caupiliform coral Squires (195P)

Isophyllastrea rigida Coral Vaughn (1915)

Tso, .yllia sinuo=" Coral Vaughn (1915)

Manicina areolata Rose coral Newell et al (1959)

Mnllepora alcicornis Coral Vaughn (1915)

Milleoora complanata Coral Vaughn (1915)

Montastraa annularis Coral Vaughn (1915)

Monastrea cavarnosa Coral Vaughn (1915)

Mussa aff. dispacea Coral Vat. hn (1915)

Oculina di.fusa Branching coral Vaughn (1915)
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APOENr)I 2 (Continued)

Scientific Name Common tName Reference Source

COELErT•TRATA - CORfALS (Conti. ucd)

Palythoa _ Coral Newell et al (1959)

Paracyanthus confertus Coral Vaughn (1915)

Porites asteroldes Star coral Vaughn (1915)

Po-tes Btes Finger coral Squires (195P)
vat.ro vai

Porites porites Finger coral Squires (1950)
vr .aivaricata

Porites norites Finger coral Squires (195P)
vr. J9uca te

Siderastrea radians Spheroid coral Squires (1958)

S. sideresa Starlet coral Squires (1958)

'Litephanocoenia intersspte Coral Vaug hn (1915)

Stephanocoenia mi.clielini Coral Vaughn (1915)

COiMUiENTERATA - OTTER COELENTERATES

Apasia annulata Sea anenome Ne,-ell et al (1959)

Bartholomes annilata Sea ancnome Neý,,ell et al (1959)

Cossiopeia sp Lagoon jellyfi•h Voss & Voss (1960)

Cassiopeia xama china Lagoon jellyfish vW s & Voss (19(0)

Condylactis gigantica Sea anenome Voss & Voss (1960)

Gorgonia fabellum Gore.ona(oan Newell et al (1959)

Ph.manthus crucifer Sea anenome Newel..l et al (1959)

Physa~ia physalis Portugese-man-of-war Bolst (personal
communication)

Stoichaetis helianthas Sea snenome Nt.•well et al (1959)

Zoanthus sociatus Sea anenome Xu-nweli et al (175 9)
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At ,P TnTIX 2 (Contin3ed) 
i

Scientific Nam Common Name Re fmeoce Source

ANIL~LIM) & SIPUNC'!LOIT)hA

Mphion jmaice! Bristle worm Voss & Voss (1960)

Arenicola cristata Lug worm Andrew & Andrew (1953)

Arenicola marina W. Indian lug worm Andrew & Andrew (1953)

Armandis egilis Ophelid worm Renaud (1956)

Armandii maculata Sea worm Pearse (195o)

Aepidosinhon cumingii Sipunculoid worm Andrew & Andrew (1953)

Autolytus sp. Transparent bristle Andrew & Andrew (1953)
worm

Chlceia virdl-6s Red bristle worm Andrew & Andrew (1953)

Cirriformia filik:era Cirratulid worm Renaud (1956)

Cirriformin tortuiaonsis Sea worm Pearse (195o)

Ac'', ir And1,,w (1953)

Dasybranchus Iu@u'atus Sea worm Pearte (1950)

Eunicee dentju.a ta Eunicid w"or! Renraud (1956)

gunic• e filamentosa Sea worm Pearse (1950)

Eunice longicirryt- Eunicid worm ReJaud (195)

Eunice rubra Red soonge worm Renaud (1956)

EunEce ti benie Eunicid worm Andrew & Andrew (1953)

Eupolydontes cornishii Sea worm Andrew & Andrew (1953)

o n a rrebellid worm Andrew & AiJreW (1953)

.Eythoe _ lanta Bristle worm Andrew & Andrew (1953)

Gycera amerICana Sargassum worm Andrew & Andrew (1953)

Pik worm, Rev ud (l956)

Haplosyllis SPongicola Bristle worm Hemud ('1956)

Hermodice carunc'ilata BristlS worm Andrew & Andrew (1953)

Hysicomis midocvili Purple feather" duster Andrew & Andrew (95,3)
.v. ,



AD"OENIX 2 (Cont! i md)

Scientific Name Commor Name Reference Source,

ANNELThA & SIpljMC'T LOI)NA (C ont inue d)

Lepidontot-us vari~abilis Sen worm Renaud (1956)

D.imbreriereis katralli Sea worm Pearme (1950)

Lysiritce ninetta Red worm Andrew & Andrew (1953)

PMarphysa sangijinea thulicid worill Andrew & Andrew (1953)

Mystides e'.hngata Phyliocid ~:mRenaud (1956)

Namanereii ovanar-ens1.s Nerei~d worn- Arndrew & Andr-ew (1953)

Nicidion kinbergi Eunicid wori-, Honaud (1956)

Notoipygos crinita Smalibristlo worin Ayi.rew & Andrew (1953)

Odontosvllis anopla D3ristle worm Andraw & Andrew (1953)

Perenereis andersotij Nereid worii Andraw & Andrew (1953) 31

Peranereis floridarna Aercid wc.rm An(rew et Alld:,1'elw (15953)

Phascolosoma sp. Siptinculoid iwo rmr AIdrfow & Andrew (1953)

P hy~~sofolna microdenrtlem Ir~ Sipkuncuiloid wo~rli Andrew & Andrew (1953)
Physocoooma vawritns Sipunculoicd wo in Andrew & Andrew (1.9Q)

Platynereis dmnnI~Sargagssum" wor~m Arw.-ow & Arndrew- (1953)

1'olymnia nehplopa Tereb3Plie worm V03S & Voss (1960)

Sabella meilan(st-jjmnn i~thfor kdur-t~ or Vcns & Voss (10960)

Sabellastar ',e mavo;,filca Fea ý'er duLi wrm Rý', aud (1956)

Scyphooroctus sp. Cnpitellid nriA-vrew & Andrew (1.953)

StheneJlais setoss Sea worm Vmre(1950)I

Stylariodes plumosa Sea worm Poarse (1950)

*Terebella miunif lea Sea worm P,,o-rse (1950)

Trypeanpsyllis 57,). Sea worm icoarse (1950)

VnncdiF crystallinn Red-eyed worm Renaud (1956)

MOLJLUS KS

Acanthopleura granulata Chiton Voss5 & Voss (1960)



r ~A 'Pr,7DIX 2 (Continiued)

Scientific Namb Oortvvjr. Alm.~ Rference Source

MOLUKS (Continued)

Aequipecten gibbus Pecten Nowell et al (1.959)

Aaaamutabilis PelycepoI N!ewell et al (1959)

OhIton v-Iridis Chiton Nowell at al (1959)

Chlamys benedicti PelyCpoDd Nevel" et a)I (]Q19 9

Clione cancellati Pelycepod r&~eveU et a).(99

Codakia oribiciil--is - -~os&Voss (1960)

CumLTIn~g~ conrat;it~ 0 la Tr Pc.rse (1950)

Gy-praes cinerin Cla m Peo rse, (95o0)f

Diodora llsueri Limpet voqz; V Vor, S16

Divaricella quý:drisciui;.-ta Polyce-pod I ,To1 t al (1L959)

Eohininus nodulosus Snail 'loss Vosse (1.96C)

Fasciolaria tulips- -Vs& Voss 7)O (1960)

Fissurelle barbadensisi Keyhole limpot Vocs & Voss (1960)

Gastrochaena hia"rs Petycenod WN.elyal (it al. (1959)

Glyciniaris undsat Pelynepod 1',91!0. e t al (:L9g9),

Gouldia cerina Pelycepod Newell. et al. (195;9)
J1

Ir-Irikia 2.Polycepod Neell 11 t al (1959)

Isognomon alata Bivalve Vors &- 'loss (1960)

Isognomon listeni Cla m Pearsq (1950)

Isognomo radlata, Clamn Newell1 et al (19509

Lae-vicardium laeviatulm Pelycenod Newell) at al. (195•9)

Limnoria an Wood borer Voss Voss (1960)
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A~6,,I (Contiluuo~)>

ftetfcName Conunon N~imce Referenc3 Soucee

MWILUSKS (Contimutad)

Linia antil).ensis Clam Peare 0(950)

Lithophaýa nigra 1relycepod Nmwou et al U1959/

Littorina meJlagri Gastropod Voss & Voses (1960)

Littorinn mespililum Brown gastroipod Voss & Voss (1960)

Littorina ziozac Periwinkle Voss a Voss (196c)

R.Lori a pi ca W. Th'idian k'*op sliall Voss & Voss (1960)

ILuci.na pennsylvnica Pelycepod Newell et Al. (1959)

),UrýOpiLBa sawbibii Limpet vIos8 & Voss (196U)

Marcalista ni culata Pelyceopod ikiwall ot" a 1 (1959)

MU6 culu. coralli~oplibTh Pe).yce-pociWei at al. (1959)

iu$C)2i c tu2i Picp& Newell et a)l (1959)

Nerlta pele~rorntr G.astropod vo~s & Voss (1960)

Neit Lss1Tt ~G~rou1Voss .9 Voss (1960)

Nerita versicco'0r Qzctr~cpo! voss & Voss (1960)

Octopus m- cronuu GIrass octo-tvu- Voes (1960)

Rock risvugari,, -k utopVoVcs (1960)

0 0ychothesti~s~i Ir~fk3i 6quid Voss (1960)

Papyridea seflz~rt~lRugose c1lirm Pearse (1950)

Pecten ant 12.3rumq Pectetn Voss & Voss (1960)

Penctacd?, reli.atA Pen she11 vo--s &- Voss (1960)

Pijnc*, -,da radiata Clam Voss & Voss (1960)

P;I (or simpsoni - - - ewell et al. (1959)

?1icatulats, gibbosa Polyc:mpod Newelle t al (1959)

PoliniceB dpicaita Mmon-shel11 Voss & VJoss (19,50)

Poli-I~Ces ).acteus Snail Voss & Voss (1960)
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Scientific N~ri Common Name Ref.robewce Source

MOLLUSIS (Conti nued'i

Postularca odonsi Snail Pearse (1950)
Siphonarin alternata Snail Voss & Voss (1960)

Spiroglyhu iroularits Snail Newell et al (1959)

Strigilln niiriablis Pelycepod Newell 2.t 11 (1959)

Stroinbus sambg Conch NeWell et al (1959)

Strouibus gIgas Pink conch Voss & Voss (1960)

Tectarins muricatiis - -Voss &Vot3 (19g6o)

Telliria inttrupta Pelycepod No~well et al (1,01,9)

Te.ftina radiata Pelycepod celcla.(99

"Rre~l, sp'. Wood] borer Vors Voss (12)60)

Thais rusticata Purp2).e '-11013 Voý,s & Voss (1960)

LVaricorbula vahc1k Peiycapod Mewvel et al. (1959)

Varinicularis 2LErata oyeo Voss & Voss (160
Ve~cri raaPelycepod, NeweJ.ll et n1 (1959)

Z 0 INC)Diýi A TA

Act i nopygnIC o~i '7'1 S ca clicumbe Dichi.i (.:7

Amplhipoda ren tOrittle star, Clork (10L2)

L~ipLdholis &racillinia Brittle star C-Lark (191:?:)

Anmphipholis s aam a rittl:e stavt Cl.-rk (19.2)

Aniphiurej Steransi Brittle stu-r Ives (1891)

Asterina foliium Sea stAr Clark: (191!2)

Asteroporpa annulata Brittle sta~r C)Ei rk (l9A.2)

Astracea loa~ispina Sea st-ar Ives (iL91)

Astropecten articulatus Sea starr Ives (lpq1)

37



AYE*Pýa i'41% 2 ý% .'orA, itnue c)

Scientific._Narre Common NIIme Reference Source

1ECP IN'I) fýRATA (Continue d)

Artroopctend~iplio~atus Sea star lVes 0.1-n.)

A Ftrouhytori cos tatum Brittle. stair Ives (1891)

Cidiris tribuloidos F'eather sta rs Ives (1P91)

Cor rsnceus --- Newoll et al(1j)

IDiodana antilisrum Black urchin Voss & Voss (3.960)

-Echi-nanthus rosacen,4  Fteather stars Ives (W91)

Echinaster sentus Starfish N P a11 et 1 (19:59

Echinaster spinosus Sea star Ives (1891)

- -ioetalevie Boring sei urchin Vosszz Voss (1960)

Echinometra subingiularis Feather st>.-ý Ivcs (1891)

Euapta Iappat ssŽa C .urb' c~~in Ural-,

Eucardis tribuloides- Sei urch:"Jr Voss &Vobs (1960)

Hs22nae Gaculenta F;Ather st.ýrs SIves (1891)

y , o1.othuria cubana Sei c-acuib-or Clark (19U2)

1 Holothuria glaberrina Soft-skin sea cueumber Do ichrm iin (1957)

Holothuria frsea Sea cuuutr lichn~n n (1957)

Holothui'ia. l~tenartedi soea cuumvber Diban(97

I-Tolothuria paryvula Se-ai cucumb3 ;r De ich rra v n (1957) .

Holothuria pii.nceps Sea cigar Doichirro nn (19571)

, 4inc-'Aa Gildingi Sea star 1ve8 (1801)

Luidia clathrata Sea st;ar Tvas (11891)

Lychnu ari tus .cI-inoic1 Newell et al. (1959)

MAllita saies.p2 rforaa Echinoid Newell et al (1959)

Mynaveritricosa -*-* eele l(1959)

Nerrwster iowensis iPeather st.ar Clark (19U,)



APPEN)IX 2 (Continued)

Scientific Name Common Name Reference Source

ECt INOTR•~TA (Continued)

Ohiactie algicola Brittle star Clark (1942)

Op'hiactis mulleri Brittle star Ives (1891)

Ophiactit savignz! Brittle star Clark (1942)

OphioconA pumila Brittle star Pea7se (1950)

Ophiocoma riisei Brittle star Clark (1942)

Ophiorkyxa flaccida Brittle star Clark (1942)

Sphiostigma isacanthum Brittle star Clark (19b2)

Ophiothrix angulata Brittle star COark (19b2)

Ophiothrix oerstedii Brittle star Ives (1891)

Ophiothrix suensonii Brittle star Clark (19h2)

Ophiura cincerea Brittle star Ives (1891)

Oreaster reticulatus Sea star Clark (15142)

Parathyone surinamensis Button sea cucumber Deichmann ý1957)

Pentaceros retictqatus Saa star Ives (1891)

Pentacucumis plnci Sea cucumber Deichmnnn (1957)

Stephanasteria,• gracilis Sea star Clark (1942)

Stichopus badinotus Sea cucumber Deichmann (1957)

Stylocidaris affinis Sea urchin Clark (1942)

Stoloasterias tenuispina Sea star Clark (1942)

Synaptus sp. Sea cucumber Newell et al (1959)

Toxopneustes variegatus Feather star Ives (1891)

Tripneustes esculentus Sea urchin Voss & Voss (1960)

ARTMROPODA

Arenopontia longimils Copepcd Chappuis & Deboutteville J

(1956)

Arenostella palpilabra Copepod Chappuls & Deboutteville
(1956)



Ai-P~~1iIX2 10Co.t-inued)-

Scientific~ Name Comm~on Nam~ Reference Source

ART'-IIIOPOPA- (Continued)

Callinectes exasperatus Brachyqiran crab Voss & voes (1960)

14Chthamalvus anguiterguri Barnacle Newell et al (1959)

Chthamalus stellatus Barnacle Voss & Voss (1960)

Cli banarius spDecapod Pearse (1950)

Crargn~ cylindricus Pisto,. shrimp Pearse (1950)

Crangon floridonus Pis-tol1 sh rimp Pearse (1950)

Crangon formosus Pis tol IShrimp Pearse (1950)

Crangon normani Pis tol s hri mp Pearse (1950)

Crangon ornatus Pistol shrimp Pea rse (1,60)

Dromidia antillensis Sponge crab V~oss & Voss (1960)

Gaa~epa f1ammera 'Crab Newell et al (1-959)

Gnathffhylilur am.ricanus, Decapod Pears5e (1950)I Gonodat 2u 2er.t3. Stomat~apod Pearse (1950)
Grpss grpsusSally-lgtfo Voss & Voss (19(,0)

lleteractae cera-topus Deecapod Pearse (1950)

Heterofiysis .pA Imysid Clarke (19"55)

ilorisella t risraetosa Copepod ChaTppuis & Debouttevillr.2

m~(3-956)

Lap~hontia arenicola Copepod Ghapp~jis D~bouttevil~h
(1956)

Laphonitia Renaudi Copepod Chippuis D ebco2ttevi11e
* (195,6)

Leucot1hoe commonisalis Stozimtapod PE~arse (1950)

Lithotrya dorsalis Boring, burtwocie Voss Voss (1960)

Macrocelons trisninosum Crab dearse (1950)

Microcerbus Rensudli Isopod ChaDpuis & Deboutteville
(1956)

DMicrophype bicornutieo Crab Voess Voss (1960

~~ILA



APOENDIX 2 (Continued) -

Scientif La Name Common Namt Reference Source

ARTHR0P'MM (Continue d)

Microcerbus mirabilis Isopod Chappuis & Deboutteville

(1956)

Micro(,erbus littoralis Isopod Chappuis & Deboutteville

(1956)
Modulus p.Hermit crab Voss & Voss (1960)

Lur-ýx sp., Hermit crab Voss & Voss (1960)

fPachXErapsus t versuz Piling crab Voss &- Voss (1960)

Panopeus herb--stii Crab Pearse (1950)

_______ cidntli Bractlyuroni c~rab Voss & Voss (1960)

",Cliar~oes amcric-o P" iclW

Periclimenes SoSh -im pj Pearse (i;30

Porcellina sayna Crab Peerse (1950)

ProesO r, Pearse (1950)

Synalpheus brevicarptuF llphoici shrimp Pea rso (1950)

Synaipheus brookski Alplv-id shrim- Pearse (1950)

Lvnal]2heus iongicarpus Alpheic! shrimap Pea rse (1950)

Syaposminus Aiphaid shri~mp Pearse (1950)

SynaiphEus pectinger Aipheid shrimp Fearse (1950)

S~lpeus rathbunal iJpheid shrimp ileahse (1950)

Tetraclita squamosa Barnacle Voss & Voss (19601)
stalacti.fera

Tetracl."ta sp. Ribbeu barnaecp. Voss & Voss (1960)

Tipton tortugae Crab Pearse (1950)

41I



AFKTUDIX 2 (Ccntlnued)

ScA:entifie Neme Connmon Nome Peference Source

FISH - ST{A1JS and RAYS

Actobatis narinari Spotted eagl.e ray Bigelow and Schroeder (19413)

"Q0..o ias v cxlpinums Thresher shark Bigelow and Schroeder (1948)

Alopas Treshr shrk Beow and Schroeder (19148)

Carcharhinus lnauLs Ground shark Bigelow and Schroeder (1948)

Carhhch cre rias Great white sark Bigelow and Schroeder (1948)

Guleoce-do curier Tiger shark Bigelow and Schreder (1948)

,.Ginrimostoma cbrretwme Nurse shark Bigelow and Schroeder (3.948)

!H Iexratcheuim giseus Mud shark Bigelow and Schroeder (1948)

Irsonn Mckerel shBarlu Pige.ow and Schroeder (1948)

SMiato ste n tp s Wevl fish Lr Gudeor (1919)

•i;i Ie•:,pr~qnbrevioroF7:,.'-ýes L~em•on sha-lh Bigelow and Schr-oed~er (1048)

.ar at urus xianiurv'., Filet,,il ,shp.,v BigeloiadScreer(98

Prionace g].auca Blue shark Bigel.ow and Schroeder (194•8)

Rhl.nco__don typu_ s W~hale shs.rk Gtundger (19039)

ScyliorhLnus carr.o.eiLO Cat shark C-undger (1939)

SpWyrna zyggaenia Hiuminrhead shxk Gtuidger (1939)

Squalus acanthias Spiny dogfi sh Gundger (1939)

FISH - BONY FIE

Abuaeduf P-xatilis Seargent miajcr Woods (1952)

Acen-thurus bahlianus Ocean surgeon Fish (1954)

Acanthurus chirurguo, Doctor fish Fish (1954)

Acanthurus coerulez g Blue tang Moulton (1958)

Albula vulpes Bone fish Fish (1954)

Anisotremus virginicu3 Pork fish Fish (1954)



APPENDIX 2 (Continued)

Scientific Name Conon Name Reference Source

FISH - BONY VISH (Continutd)

Bagre • u•inus Gaftopsail catfish Fish (1954)

t Balistes vetula Queen triggerfish Moulton (1958)

Calamus calamus Saucerey porgy Fish (1954)

Calamus aovidens Porgy Moulton (1958)

Canthidermis sabaco Ocean triggerfish Moulton (1958)

Caranx hippos Horse-eye Jack Moulton (1958)

Chaetodipterus faber Spade fish Fish (1952)

Chiloacterus atinga Spotted burrfish Fish (1954)

Coryphaena sp. Dolphin Tish Fish (1954)

Cypaalurus sp. Flying fish Mowbray (1956)

Diodon holacanthus Ballon fish Fish (1954)

Diodon hystrix Porcupine fish Moulton (1958)

Diplectrum formosum Sand perch Fish 1954)

Epinephelus adscensionis Rock hind Moliton (1958)

Epinephelus striatus Nassau grouper Moulton (1958)

Eupomacentrus laucosticus Bean-gregory Fish (1954)

Buthgnnus Mel=s Skipjack tuna Mowbray (1956)

Galeichthys feli_ Sea catfish Mowbray (1956)

Gymnothorax funebris Greemn moray Mowbray (1956)

Haemulon album Margate Moulton (1958)

Haemulon carbonarium Caesar grunt Fish (195k)

Haemulon flavolineatum French grunt Moulton (1958)

Haemulon macrostomum Spanish grunt Fish (1954)

Haemulon melanurum Cotton wick Fish (1954)



APPENDIX 2 (Continued)

Sc-jcn-!-ific Nahme Coxnmon Nane Reference Source

Haemulon parrai Sailor's choice Fi-'sh (1954)

Hoemulon pl-cmieri W~hite grunt Fish (1954)

1iaenvmtlon aciurus Yellow grunt Moulton (1958)

Hatli choeres iit&usSl.ippery dick Fish (1954)

Hal~icho-res racliatus Pudding wifh eFish (1954)

liolocentrus ascensicyniz Squiirrel fish Moul~ton (1958)A

Kypho,1sus sectatrix B-raia-lo chub Fish (1954)

L-achnola~imus maxicrnus Hog(, i. sh Fish (1954)

Lact,-ophyrs bic~au&& ls SlpOtted trunkfish Fish %'1954)

Lactýophyrs' trie orni s C ow.fi h Moul-ton (1958)

LutianuS aou Shonserfish (1954)

Luticaius griseus Grn.y ,,Yapl.)-l Moulton (1958)

Lutisnus synagris Lane snappt,2r Fish (1951)

Malacant. - - - - - - Moulton (1958)

Megalop atlantica Tex:p on Mo-vbray (1956)

YMycter.)perea bora,;Qci Black groupe,ýr Fish (1954)

Yg~rceteroperca veneosa Yellmqfin Srouper Mowbreiy (1956)

wporhamplrus Flying fish Mowbray (1956)

Naucrates ductor Pilotfish Movbray (1956)

*Ocyurus chrysurus Yellowitail snapper MowbiaY (1956)

Olligop ites sauTUS Leatherjacket MCAwbraY. (1956)

OPs anus beta oyster toad~fish Tavolga (1958)

9~exus ~suGulf' toadfish Tlavolga (1958)

Pomracentrus leucostriatUs Demoiselle Moulton (1958)
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Scientific Name Common Name Reference Source

!IL- BONY FISHi(otiud

Props itaira - Moulton (1958)

r pomocanthus "cuatue Black angelfish Moulton (1958)

Pnvocant-US L French angelfish Moulton (1958)

Sle,%.; coeruleus Blue parrotfish Fish (1951)

Scarus - Rainbow parrotfish Fish (1954)

Comber comberus Atlantic mackeel Mowbray (1956)

Scorpaena sp. Scon:pean fish Moulton (1958)

Seriola dumerili Amber jack Fish (1954)

Sphaeroides maculatus Cominron puffer Moulton (1958)

Sphaeroides spengleri Checkered puffer Moulton (1950.

Spzaena barracuda Bar 'acuda Mowbray (1956)

S,, ylurz, rphidoma Houn&.fish Mowbray (1956)

: ylu•a•. Needlefish Mowbray (1956)

'nunnus thynnus Bluefin tuna Krumholz (1959)

REPTILES

Csretta caretta Loggerhead turtle Ingle & Smith (1949)

Chelonia m•-' Green turtle Ingle & Smith (19949)

jermochelys coriacea veatherback turtle Ingle & Smith (1949)

Thallasochelys imbricata Hanksbill turtle Ingle & Smith (1949)

ThllasochelysKemp's turtle Hanlon (1957-196 1)

MAMMALS

Balaenoptera physalus Finback vhale Kellogg (1929)



APPEITDIX 2 (Continued)

Scientific Name C cymnor Name Reference Source

MARAIoýonin edJ

MpýReqcoaHumpback whale Kellogg (1929)

Meoloo densirostris Beaked iihale Moore (1958)

Orcinus orca ilallcr .7he-2,e Calidw-ell et e.(96

Pseudorca rrassidens Falso K~i.Uer whale BuJJlis & Moore (1956)

S1'obalduas inusculus Blue 1.1;hale Kellogg r,1929)
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