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I NTROD UC'f ION

SChrl t n Uornr, South Carolina, is the site of an important a m.ercia

port a: d a J.'..N;. S ase. Water depths throughcut the entire are. are typically

shallow, and maintenance dredging is necessary to keep access channels at their

prescribed lucth because of shoaling. Ships enter the harbor via an entrance

channel protected along its inner reaches by a pair of rubble jetties. --e

Charleston H irbcr Pro ect, authorized by the River and Harbor Act, provides that

tta 2ntrane :ahrnnel be maintained at a depth of 35 feet and a width of 1000

eet fr=m sea to the inner end of the jetties (U.S. Arnny Engineer District,

Charleston, 1975). Tne depth of the entrance channl is maintained using a

icqr., rred '2, and dredged material is disposed in an open ocean disposal area

ju.st south a tf e jetties. According to the Corps report, volumes ranging from

367,460 to 1,410,000 cubic yards of dredged materials have been disposed over

this site annually since Ff 1963.

Relatively little is known about the marine life and sedimentologic

processei of the Charleston Harbor Ocean Disposal Area and vicinity. The South

Carolina Wildlife and Marine Resources Department (1972) conducted trawl surveys

a: the area i-d found relatively few species and low numbers of individuals

zcmpare . voth inshore ea tuarine areas. Hcwever, no thorough benthic sampling

nas ever Deen conducted in the area and n !ata base exists which might be used

to assess the impact of disposing dredged materiil there. A reconnaissance

sta.rvev 9: oot-m sedinents at the 7outh of Charleston Harbor was conducted by the

. . -'oast -nd -eoletic Survey tot tfo .S. Na;vi in 1951. This was largely a

2e ir test ,cxoeriment anc yieced :', tew ;uantitatie grein size analyses.

D Srn eo te-ber 1973 the Charlestcn Mistrit, U.S. Arr- >-rs of Engineers



• -2-

entered into a contract with the South Carolina Wildlife and Marine Resources

4 1 Department for benthic and sedimentolcgic studies of the Charleston Harbor

Ocean Dispcsal Area and vicinity. Te goals of this study were to:

(1) Characterize the species composition and density of benthic

communities in areas subjected either to deposition of dredged

material or to resulting sedimentation;

(2) Assess the effects of dredged material disposal on bottcm communities

in the disposal area;

(3) Describe the mnineralogic and textural characteristics of the bottom

sediments in and about the Charleston Harbor Ocean Disposal area and

the bcttom sediments of the Charleston Harbor Entrance Channel.

(4) Describe the sediment bedforms present in and about the Charleston

Harbor Ocean Disposal area as to size, orientation, and composition43
(mineralogy and texture).

* (5) Ascertain whether the sediment characteristics of the study area have

been altered by current disposal practices.

(6) Provide a data base for appraising the effects of deposition of dredged

material frcm Charleston Harbor in the Ocean Dispoal Area.

LAS • ° . . . • .
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MATERIALS A,LI .LETP-ODS

. n Vco g v C 0 . ID _,,

Samplin- of the benthos -as undertaken at O stations in and adjacent to

the Charlestrn Harbor Ocean Disposal Area during August 1973. Stations were

arranged 171 five transects, with each transect having eight stations (Fig.1).

Three of the transects crossed the Ocean Disposal Area, while the other two

extended cutside the disposal site to the north-west and south-east, respectively.

Tnis array of stations provided a total of 12 sampling sites within the Ocean

Disposal Area and 23 sites outside. Stations were located using Loran-C aboard

the R/7 ATILANTIC SUN, and the research vessel was anchored at each site for all

sampling exceot dredge tows.

Quantitative benthic samples were collected using a 0.10 m 2 Smith-Mcintyre

grab. Five replicate samples were taken at each of the 40 stations. After

reasuring the volume of the grab samples, collected materials were washed

through a I nm sieve. Organisms and sediment remaining on the sieve after washing

,Tere removed to appropriately labelled gallon jugs or bottles, stained with rose

ben al, and preserved in 10% seawater formaldehyde. Collections were returned to

the laboratory for sorting, identification, and enumeration of the fauna.

)uantitative samoles were supplemented with qualitative samples of the

eoifauna taken using a 30 kg modified oyster dredge. The dredge consisted of a

rectangular steel frame measuring 80 cm across the mouth, with a 1.5 m long bag

of 2.5 cm stretch mesh polypropylene. A skirt of interlacing metal rings pro-

tert-ed the bag frc--i chafing. A single tow of five mninutes was made at each

st~ti:n. After preliminary sorting of the catch in the field, ,nidentified

ep:.aunal invertebrates and representative samp'le J1 rm substrates were
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I "AL 1 O

(1) nec~s 2vorit:(Shannon's f:ormula)--

H' =-Ep l~I og, pi

where,? is the, I*e rsit'-: in L r of in-formation per :-iciJvirual,
,in c1 n ii or ,'ho :rc-)crtior. c--: the sale beon i: to th-e i:

species.

'2DSeci"es r--' hress--

SR = S-I

wnere .o is the number of species and InN is thE! natural1 logarithm
Eof the to 1 uw'er Of ind i iduals of a ll species in the sampoc.

(3) Evenness jr equi tab ility-

here H' is the species d-iversit'; in bits of inrormnatioonr ret
individual arnd S is .he n umb er of species.

6S-urface md bottom water chemistry samples were collec:ted at eic" Etarro-*n

.s i --i oncrn bottle. Parameters 7easured inclu,-ded t-27perature, salinity

:a-o:--d ocvzen, nitrates, silicates, -phosphates, turbidity, and susperd. an

I~ so1i ds . Wate;r temperatures were measured in the field from stem 0

e'. s unted iniie the 7an Dorn bottles. All other samples wr

-:t'e~roac~ or ana vsis. S:al,*ii:.- samplezs -cere ~n~ze i asng
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r,. .:r r ce- p:c -3cs.I Ar- - c c urs 7:1 2 st i r "7-, .,terj

Inu, c s 2 nities I in the euhaline ran'e (3C- -/ C)

•~~~ A,,,:~n Le stde ". Aust 19= 7 8 Tae a ). i in it ieas w e re l o w e s ta

rn: (averacin- 33. J3i/oo) and hi.chest along the oureox'osL

a in;> ?5.:./oo) . '.V exp-ected, salinities at a stat ion were

doher -,n btc~n tbsp. at tle surfzce, but differences seldom e..cee.d 3.0 0 /co.

Water weraturs ere ;:igh and reflected the summer season when sampling was

conu,- eu. d amperature range from a low of 26.5>- in a bottom sample from

Staticn 3S34 to a high of 30.1 C in a surface sample from station DS23. NostC

teerature readings were between 23 and 30 C, and differences from surface to

bot:oe i;- most cases were rather small (Table I). O:gen concentrations were

re!tiv "',
y , , given the warm temperatures ad hliga salinity of the water. The

iow,sr oxygen value observed was 4.0 mgl - in a surface sample from station DS02.

':lost vaiues f o:xygen ranged between 5.0-6.6 mg'l-  (Table 1). Values for other

cqraahnic narameters :easured during the study, including turbidity, nutrients,

and s1-ds, are given in 7able I.

,Lr: i f'n-a '.sso;.:bi~ds

A totl f 171 ?pifauna (or oartlv epifaunal) macroinvertebrate species

• !s :c*stn-uis:hed in .vster dredve colleccicns from the 40 stations in the stud,.

re :7. dring Aunst,.973 ,'ables 2-4). Tn terms or species, the fauna was

. v cr-:c zcar (39 secies), cniciri-ns (33 soecies), mollusks (29 species)

mc rr o .. . . .i2- 7 eoie , * oae . .. ur .raus ._ocunzed for 7-.7.. of the total

t-.'c s - fr :M. e 'a .;. :f the I I s ecies ound. only

IS

S



( r "[cr'-.,:',K7. ! i T i:.ta, ,,f P1 r.tt nna tri>,, sd-nt.:r:

tle baale 7Thinus "ven'-stus) w,,ere found at 20 cr more of t:ie -.0 stations. 7ne

I ost-ubuitous cis "as tChe baniacle 3alanus venustus, hi- .as rzsent in

mp les from '9 stations. This species was common to abundant cn suitable shelly

( .ith a few exceot icas, the study area -:.as sparcely populateJ v epifauna

invertebrates. ?me cotc, insisi gargely of sandy sediments w-ith varying

auints -ground shell, provided an unsuiLable substrate ror nost e-iCasc

zne cies. The wolume of most oyster dredge catches was ver; small, typically

,onsising of a few snells along with occasional decapods and echinoderms.

atw::es wita large octccora's (Titanideum orauenfeldii), sponges, and other hard-

bottoi Jrgdnisns w.ere infrqueat and quite localized, and none of the stations

represented sign4fi-ant "live bottom" areas. Sand dollars (ellita

::x e )rOrat); , abundant in fine sand stations (DSOI, DS02, DSC3, and DSO4)

a1on4 :he innermost transect, but elsewhere they were infrequent or absent.

Considerable variability was obse-rved in the number of species frcm station

o stati-n n the study area (Fig. 3 ). The number of species collected at a given

ite largely reflected the presence or absence of large shells, which provided

suostrate fcr the sessile epifauna. Species numbers were quite high where such

sustrates were present, and typically low where the bottom was sand or sand and

;r)Und shell only. A total of '0 or more species was identified in collections

ofrom nine Df the stations (DS07, DSI3, DSI7, DS21, DS25, DS26, DS30, DS33, DS_38).

The maxinum nuber of species (60) occurred in a sample from station DS25. The

6-7
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: n "on .... ive S:.iith-'-clntvr r 0.) col.iections :rom t S stuv

fi .c -, -. .. te tot nt:mb!r of organisms collected, 37. 5 were

.. , .6 . 'gere th c, h oi Lord..t Brin oiostoma caribaeu', I .

. ..- , , .nC e r 'y, po--c. 1 ds . of 24 other 2aj_3r

. .......... n2 .::'r )c. i .. ai::_', of m.niiiu Is co...icted (Table 83). olv-
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ori-nrra *uartz ,ompoonents are each' considered to represen: a depositional

7'~ors ta arms inte ract in,, paramet er-s, i-. wave-t id al cuarrents and

.,2ji~rt -3rri:1v, efr-ect~nsz sedimentation. The ceo n sI apr gops

r_ -u t nt e r s :e an 4 r an s 4--,e o 1.1+ .13 Phi, Sorting or'_

p

41iembersi, mean :r=in size of 2.00G .08 phi, Sorting of

* mun it S.

.1 em'-ers, m7ean ':rain.i *.a _.35 .11 phi, Sormrna o'

*70a -. 3 So r f1.m
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Group 9: 26 nemnburs, 7ain grain size of 2.0 .06 'phL Sorting- D

U. 34 4-.00 phii anks..r-

Group 0: 2r, members, mean grain size of 2.67 + .05 phi, Sorting of

0.26 - .05 phi units.

The membership of :hse groups is presented in Table 92.

Using a goodness-of-fit statistical cest, the hypothesis of equal distri-

bution within and without the disposal area was rejected at the 90% confidence

level only for Group 10 (Table 93). Group 10 alone appears to be preferentiall':

located within the Charleston Harbor Offshore Disposal Area. The hypothesis of

equal distribution over the five shore-parallel transects was rejected at the

90% confidence level for Groups 1, 5, 6, 9, and 10 (Table 91) . Group 3 alone

failed to be rejected. The hypothesis of equal distribution over A shore-

pendcular transects was rejected at the 901 confidence level for Groups 1,

3, 9, and 10 (Table 93). Groups 5 and 6 failed to be rejected. These tests|S

,ere made to analyze the geographic distribution of these groups over the study

re ion.

Rejection f bcth the shore-parallel and shore-perpendicular hypotheses

4:4;escs a distribution of isolated points. This is indicated for Groups 1,

r ind iZ. In addition, "_r up LA is restricted to the Disposal Area proper.

Rejection of only the store-parallel hypothesis suggests a distribution

if shcra-paralle! bands and is indicated for Groups 5 and 6. Inspection of

the actual distribution of Group 5 members over the 3 shere-paraliel transects

shows that the'y are concentr':t_ d in two non-adjaccnt bands (Table 94). This

-itUt-cnI 7a' noc be toe reiu': or shoreward sand transport but could reflec

:re-: ri-% -'r:es. However, inspection of :he _;':rihn 'nn D

Srv: 5 me-.mbers ver the ;he'ro 7aralel transects nons a itea " ::ncotr:r i i



.. ctO), r5 tuwa :2 iz ocrsho re ana awa 7 rr- -, :o: 2 JlIc9i' .s

r-*Ie X* .re. -

Re ~ci a. : ny., to-e snore-perpendicula ! ct---.~e~s0 aisrt

autO0a: 2ve-:r~ouiu~rbands anda ;s :nde-ateid :.rior S. -'o ev ver,

psC e on e dc' atu al d is tributio;.Dn )t Gro up 8 membe.-rs ove:r te-snore-

cr~nazul~r ranse!cts (Table 94) shows that they are am tc equally concen-

"rtcdi tc a-aJdbacent band s. Th,,is sit-uati-n ma-. cc- the result of

jO1  rasprtNESWacro-ss the near-snore sudSlf, bu,-t con-c resul from sn1ore-

i<d t-roospert trom isolated paint sources.

-n sunmrv, the onydirect- evidence of :.rance Channel 320 Ltncin

testudy% area -,,as t he :resence of- fresh: calcarenite --ebble:s and toDssilstrn

<to L torn-at ions excostb. on toe cm to D et-weeo, toe, jt tieOs. -'-- san~d':

U DtO -M truon o stud:-. area i3 ni-ole m:arked, anindic:ation that sw.,ell

sod- sea mov , sec :oent over teentire region - no :r ortoon or toe sdyarea

>5- e considered be) low "w ave base.' Analysis at0' r~ t:mcet

i .antu --I D to- a-or text-ural a'- r .-

arsott toe study a rea, an;. onr.e of which is resrstr.,d th ?i -sal

rea3 roe r. Is ola-te -i nt sources characterto te Cgr10.

moons of three or; these r~oups and are indirectly,. indioat:d :cr 2 or e. The

remin r,~)Urjn is distribute2d in shore-parallel bands -ih emo-ers oe in

cencetrate io toe nearshore bands and deficient in tne o4msocre,.
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.:i, Clirlestoii 1ha: b.or Ocoon D ~slAra s otdon heinnter
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f-arilclct ,-ed 'by the Jr edge -,as sna:l -it each1- Cf t-he 3 s:ttn s

.. X.Atho~horoge, c tcorils, hdo sbr;oenand ascidians
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',ea .o n two r ta: :7 r etinc es Ie p :una . corpositon wer e

"c', i in" 1 :S
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Table 2. List of enifaunal1 species collected in oyster dredge sampl~es, and their
frequencxv of occurrence at 40 stations in the stud,, area.

r
Soecies Occurrence at Number of Stations

Phylum Porifera 1
Cliana sp. 1

Leucosolenia canariensis 5

Porifera (undet.) 3
Spheciospongia vesnaria I
Orange sponge (undet.) 1

Phyluir Cni4daria
Clvtia cylindrica 25
Astrangia danae 17

Turritopsis nutricula 16

Schizotricha tenella 15

Eudendrium sp. 14

Dvnamena rrnicina 13 1

Telesto sanguinea 12
Ectopleura dumortieri 11

Halecium dysymmetrum 8

Telesto fruticulosa 8
Leptogorgia setacea 7

Zanclea costata 5

* Actiniaria (undet.) 4

Halecium sp. 3

Lovenella grandis 3

Titanideu. frauenfeldii 3
Chrx'saora quinquecirrha (polyp) 2

Leptogorgia virgulata 2

Lovenella gracilis 2

Monostaechas quadridens 2

Pluniularia floridana 2

Proboscidactyla ornata 2

Bougainvillia sp. 1

Campanulina sp. 1 0
Clytia fragilis 1

Clytia kincaidi 1

Clytia paulensis 1

Cusoidella humilis 1
Epizoanthus americanus 1

FHvdractinia echinata 1
Lophogorgia hebes 1
Pandeidae (undet.) 1
Sertularella conica 1

Phylur. P latyhelmidnthes
Tubellaria (undet.) 5

Phylum 0hnnol

Nemnerten (undet.) I

Ph':lvT.. Entoprocta

0
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Table (continued)

Species Occurren~ce at Number of Stations

Barentsia sp. 1

Phylum Bryozoa(ide)1

Parasmittina nitida 24
Membranipora tenuis 23
Microporella ciliata 21
Schizoporella cornuta 17
Aetea anguina 15
Cribrilaria radiata 14
-iippopleurifers mucronata 13

Hipponc'rina verrilli 12
Phvlactella aviculifera 12
TrVDSOStega venusta 9

- Cleidochasma porcellanui 8
Cvclostomata A (undet.) S
Schizoorella errata 8
Bowerbankia gracilis 7
Crisia sp.7
Floridina parvicella 7
Hippoporella uvulifera 7
Copidozcum tenuirostre 6
Lichenopora sp. 6
Celleporidae (undet.) 4
Reotadeonella violacea 3

*Sundanella sibogae 3
AeverrilLia setigera 2
Amathia dis tans 2
Caulibugula pearsei 2
Cribrilina floridana 2
Crvptosula pallasiana. 2
Hippaliosina rostrigera 2
Hippoporina contracta 2
Alcvo-nidium hauf fi 1
Amathia alternata 1
Amathia sp. 1
Anasca A (undet.) 1

v Celleporina hassalli 1I
Ctenostomata (undet.) 1
Discoporella uibellata 1
Electra monostachys 1
Metbranipora arborescens 1
Nolella stipate 1

Phylum S ipuncula
Sipunculid (undet.) 14

Phylum Echiura
Echiurid (undet.) 1

Phylum-. Annelida
Hvdroides dianthus 27

Sabellaria vulgaris 22
Lepidonotus sublevis 13



.atblE 2. (continued)

Spe cies Ocurrerice at Number cf Stations

Hvpsiconus phaeotaer.ia 11
Pomatoceros caeruleus 10
Pcivchaeta A (Luidet.)
Pclvdora sp. 1
Sabellidae (undet.) 1

Phylum Mollusca
Chama macerophvlla 21
Crepidula fornicata 14
Anadara transversa 13
Ostrea eguestris 13
Anotnia simplex 10
Chaetopleura apiculata 8
Crepidula pln 8
Mitrelia lunata 8
Octopus v-ulgaris
Anachis translirata 3
Musculus lateralis 3
Oliva savaria 3
Polinices duplicatus 3
Eupleura caudata 2
Modiolus modiolus squamosus 2
Acanthodoris pilosa 1
Argopectear gibbus 1
Dinocardiun robustum 1

Didora cayenensis 1I
Ditlothvra srmithi1
Fasciolaria liiun hunteria 1
Gastropoda (undet.) 1
Lithophaga bisulcata 1
Muricidae (undet.) I
Prunum. apicinum 1
Sinun perspectivum 1
Turbo castanea 1
Urosalpinx cinerea 1

Phylum Arthropoda
Balanus venustus 29

JvBalanus calidus 12
Ovalipes stephensoni 11
Kochiorine floridana 8
Xanthidae (uridet.) 7
Pilumus sp. 5
Portunus gibbesii 5
Caprellidae (undet.) 30
Pagurus pollicaris 3
Podochela sidneyi 3
Libinia dubia 2
Ovalipes ocellatus 2
Pc'rtunus spininianus 2

* Scuilla ec'nusa 20
EBalanus galeatus 1



T a.- Ie 2. (continued)

Species Ocurrence at Number of Stations

Balanus improvisus1rCallinectes sapidus 1
Chelonibia patula 1
Hepatus pudibundus 1
HNvpoconcha sabulosa 1
Metoporhaphis calcarata 1
Micropanope xanthiformis1

* Paguridae (undet.)1
Pilunius sayi
SvnalDheus townsendi 1
Tanystylum orbiculare 1
Trachvoenaeus constrictus I

Phylum Echinodermata
mArbacia punctulata 14

Astropecten duplicatus 11
Oohiothrix angulata 11
Asterias forbesi 9
Mellita quinguesperforata 8
Luidia clathrata 3
Clypeaster rosaceus 2
Lvtechinus variegatus 2
Astropecten articulatus 1
Clypeaster subdepressus I
Luidia bernasconiae 1

*Ophioderma appressum 1 4
Ophiolepis elegans1

Phylum Chordata
* Didem-um candidum 12

Ascidiacea A (undet.) 8
Stvela plicata 7
Ascidiacea B (undet.) 6
Amaroucium sp. 4
Amarouciu'. constellatun 2
Ascidiacea C (undet.) 2
Ascidiacea (undet.) 1
Ascidiacea D (undet.) 1

*Clavelina picta 1
Molgulidae (undet.) 1
Styela sp.1



Tabli 3. Occurrence of er~::auna.. invertelrates in dredge collections- fro.
station DSC'1.

P:mvlum Arthropoda
ovalipes ocellatus

*Ph%'lum cioemt
Mellita guinquesperlorata



~c2~2ren~cof eifauna2 invertebrates in i'recze ccile~t lons -o-,
station DS02.r

Pxl':Arthronoda
Fortunus gibbesii

Ph%'lun,- Echninodermata
Mellita Quinquesperforata

Ph%-lu7 Chordata
Airnaroucium constellatum

40

L



. 'c urrenu:e Ocf e74ifaunlal inverte .brates i-.dre~dgf collections f7ror
station DS03.

Phy lum Cnidaria
Clvtlia cviindrica

Ph':luno Polvc-haeta
Sabellaraia vulgaris

Mn~~~o11usca
Crev6ula Ifornicata
Cnzidula plana

7Phyvlu7. .--r-hropoda
Balanus venustus
Pacurus pollicaris

Lii uuuia
Squilla empusa

PhvIu.- Echinodermata
Luidia clathrata
Mellita auincuesrerforata



t -i.7 7' ya z recci cectic'ns fror.

C.a -,alni

n-zricha tentllt

Actranzic an~vae@n~

u- ntoprocta
Barentsia sp.
Pr~ v'j Brvz C,
Membraninora teniO s

' 1vur Annelida
Sabellidae (.,undet.)
LEr-idomotus subievi.s
Sab)ellaria \'ulgaris
HIvdroides dianthus

9 lu- Mloliusca
* Polinices duplicatus0

Modiclus mocilolus squarnosus
PylnArthropoda
Callinectes sapidus
Libinia dubia

Ph:urEchinodermata
Asterias forbesi lp
Mellita quinquesperforata



Cc urrencE: c:, e~i:auna' 1n'Lz'2ae recp, fccI ror.

7P ;jvIu'. Borifera
Cliona sp.

Phln.Cnidaria
Turritopsis nutricula
Hvdractinia echinata
Euderidrium sp.
Hale :iur dysvrnretrum
Clytia cylindrica

4 - Cannanulina sp.
Dvnarmena cornicifla
Chr'csaora ouincuecirrha (polyp)
Astrangia danae

Phylum BrVCZoa
Membranipora arborescens
Membraninora tenuis
Microporella ciliata
Schizoporella cornuta

Phvlum Annelida
H-vdroides dianthus
Sabelliaria x'ulgaris

41Ph'iu MToi 7lusca
Creoidula olana

Phylum Arthropoda
Balanus venustus
Caprellicdae (undet.)
Pagurus pollicaris

4 ~C Ox,-lioes ocellatus
Ph,,luT-. Echinodermata

Asterias forbesi
Arbacia p-unctulata
Mellita cuinguesperforata



8al . C)Lcurren'ce cf epifa=.-l inverteb-rates in d-recdge ocilectiois fror.
s Ia-.4.or. D SC)6 .

SVu Pcrifera
Cliona sp.

Phvlu2 Cnidaria
*C2vtia cvli-ndrica 0

Loveneila gracilis
Telesto fruticuilosa
Astrang;ia danae

Phylumn Brvozoa
Elec'tra r.onostachvs
HiDooorina verrilli
Memranipora tenuis
MicroporElla ciliata
l aras-dttina nitica
Sc-izooorella ccrrnuta
Schizoporella errata

Phvium Annelida
Lepidonotus sublevis
-Hvdroides dianthus

Sabeliaria vulgaris

* Crepidula _________

Anadara transversa
Anomia simplex'
Ostrea equestris
-iama maceroohvlla

Phylum Arthropoda
Balanus venustus

Tlur, Chordata
Didern-uim. candidut
Ascidi4acea F (unclet.)



Table 9. Occurrence of epifaunal invertebrates in dredge collections from
station DS07.

Phylum Porifera
Cliona sp.

*Phylum Cnidaria 4
Turritopsis nutricula
Bougainvillia sp.
Eudendrium sp.
Clytia cvlindrica
Telesto fruticulosa
Telesto sanguinea 4
Leptogorgia virgulata
Astrangia danae

Phylum Platyhelnminthes
Turbellaria (undet.)

Phy.lum Brvozoa
Alcvonidium hauffi
Bowerbankia gracilis
Crvptosula pallasiana
Hippoporina verrilli
Membranipora tenuis

If Microporella ciliata
Parasmittina nitida
Schizoporella cornuta
Schizoporella errata

Ph-yium Sipuncula
Sipunculid (undet.)

Phylum Annelida
Lernidonotus sublevis
Sabellaria vulgaris
Hypsicomus phaeotaenia
Pvdroides dianthus

Phylum Mollusca
Crepidula fornicata
Crepidula plana
Ariadara transversa
Musculus lateralis
Anotia simplex
Ostrea equestris
Chama macerophylla 41
Diplothyra smitliji
Octopus. vulgaris

Phylum Arthropoda
Kochiorine floridana
Balanus calidus
Balanus venus tus 0
Squilla empusa
Pagurus pollicaris
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Table 9. (continued)

Xanthidae (undet.)
TPhvlunr. cioemt

Astropecten duplicatus
Asterias forbesi
Ophiothrix angulata
Arbacia punctulata

Phylum Chordata
* Didemnum candidum.

Ascidiacea A (undet.)
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12EE '. Occurrence of epifaunal invertebrates in dredge collection
from station DS08.

Phvlui Porifera
* Porifera (undet.)

Phylumn Cnidaria
Eudendriunm sp.
Telesto fruticulosa
Titanideum frauenfeldii

Phylum Brvozoa
_ CElleporidae (undet.)

Crisia sp.
!ippoporina verrilli
Membranipora tenuis
Schizoporella cornuta

Phylum Mollusca
Crepidula fornicata
Crepidula plana
lirosalpinx cinerea
Kitrella lunata
Anomia simplex
Ostrea eauestris

£ Phylum Arthropoda
Tanystvlun orbiculare
Balanus venustus
Ovalipes stephensoni
Portunus spinimanus
Xanthidae (undet.)
Pilumnus sp. -I

Metoporhaphis calcarata
Phylum Echi-nodermata

Luidia bernasconiae
Ophiothrix angulata
Mellita quinguesperforata

Phylum Chordata
Amaroucium sp.
Clavelina picta
Styela plicata
Ascidiacea (undet.)
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la:e 1.. Occurrence cf epi-f aunal invertebrates in dredge collection from
station DS09.

Phylum Cnidaria
Chrvsaora quinquecirrha (polyp)

*Phylum Bryozoa
Membranioora tenuis

Phvlu'. Annelida
H-vdroides dianthus

Phylum YMollus-ca
Oliva savana

Phylumn Arthropoda
Balanus imp~rovisus
Ovalipes stephensoni



Tah le 12. OccurrencE of enifaunal ivrbresin dredgE collic:±on- :ro.
station DSIO.

Nothing recovered



ia~e 3. Occurrence Of Eoifauna-I invertebrates in dredae collections froff.
sta:ion DSll.

Phylu-. Arthropoda
Trachypenaeus- constrictus

PhNylum Echinocdermata
Astropecten duplicatus



J -:0-

!aL e It. Occurrence of epifauna. invertebrates in. dredge collections from
station DS12.r

Phylum Porifera
Spheciospongia vesparia

* Phyvlum Cnidaria
Eudendrium sp.
Proboscidactyla ornata
Clvtia cylindrica
Dvnainena corrnicina
Telesto sanguinea
Titanideurn frauenfeldii
Lophogorgia hebes
Leptogorgia setacea
Actiniaria. (undet.)

Phylum Eryozoa
Aeverrillia setigera
Bowerbankia gracilis
Celleporidae (undet.)
Crisia sp.
Ctenostomata (undet.)
Schi1zoporella cornuta

Phylum Mollusca
Ariachis tTanslirata
Musculus lateralis

Phy~lutm Arthropoda
Balanus calidus
Balanus galeatus
Xanthidae (undet.)
Pilunrmus sp.
Podochela sidneyi

Phylumr Echinoderinata
Astrovecten dunlicatus

P'-vlur. Chordata
Anaroucium sp.
Didemnum candidum
Stvela plicata
Molgulidae (undet.)
Ascidiacea C (undet.)
Ascidiacea D (undet.)

40



ae15. Occurrence cf epi-faunal invertebrates in dredge collections from
station DS13.

Phylum Porifera.
Cliona sp.

Phylum Cnidaria
Turritopsis nutricula
Eudendrium sp.
Clytia cylindrica
Dvnamena cornicina
Schizotricha tenella
Plumularia floridana
Telesto fruticulosa
Leptogorgia setacea
Asrni danae

Phylum Platyhelminthes
Tubellaria (undet.)

Phylum Br-yozoa
Aetea anguina
Bowerbankia gracilis
Celleporidae (undet.)
Copidozoun tenuirostre

* Crisia sp.0
Hippoporina contracta
Hippoporina verrilli
Membranipora tenuis
Parasmittina nitida
Schizoporella cornuta
Sunda.nella. sibogae

Phvlum Annelida
Lepidonotus sublevis
Sabellaria vularis
Hypsicomus phaeotaenia
H-ldroides dianthus

v ~Phylum Mollusca.
Crepidula fornicata
Mitrella lunate
Prunum apicinum
Anadara transversa
Musculus lateralis
Anomia simplex
Ostrea equestris
Chama macerophylla
Chaetopleura apiculata

Phylum Arthropoda
Kochlorine floridana
Balanus venustus
Xanthidae (undet.)
Pilunus sp.



!a'-1-e 15. (continued)

4Prhvluin cid.Mt
Astropecten duplicatus
Asterias forbesi
Ophiothrix angulata
Arbacia punctulata

* Phylum Chordata
I 3 ~ Didemnum candidum

Styeia plicata
Ascidiacea A (undet.)
Ascidiacea B (undet.)



,at 'E. E C2currence o-f e~~un- 1vertiz~ra:es in c~recge cc,-'lections fr

Phv.,'um Onidaria
Clv-tia cvlindrica

* ~ Phylum Brvozoa
Memb'raniDora ternuis
Parasmittina nitida

Ph-vlum rnnelida
Sabellaria ,rulgaris
i-{vroides di4anthus

Phvlu-, Xollusca
Ostrea equestris

Phylur- Arthropoda
Balanus venustus

Phylum Echinodermata
Luidia clathrata



Ta'-IE 17. Occurrence enifaunal invertErrates in dredge- collections fror-
station :)S!5

Pnylum Cnidaria
Eudenirum sp.
C1's-tia cvlindrica
Teleasto fruticulosa
Testo sanguinea

i-stranzia danae
vhIlum Br vo z oa

Aetea anguina
- Bowerbnankia gracilis

Ccllenorina hassalli
Cris ia sp.
Hippoporina verrilli
MIicronorella ciliata
Schizoporella cornuta

Pivlu7. Arinelida
Lepidonotus sublevis
ll ;droides dianthus
Sabellaria vulgaris

P. v lum Mollusca
Polinices duplicatus
Modiolus m odiolus scuamosus
Ar~adara :ransversa
Ancmoia simplex
DlnocardiuTr. robustum

Pn\rwu Arthropoda
Balanus venustus'0 CIilip es seherisoni

PhyluT-m Echinodermata
Astronecten art iculatus
Mellita guinguesperforata

TP-v luo. Chordiata
Ascidiacea A (undet.)



Table LE. Occurrence of epifaural im--rte'-:rates -;n dredge collections from7
station DS16.j

Ph%,lumr Cridaria
Turritopsis nutricula
Civtia cvlindrica
Dvnamena cornicina
Schizotricha tenella
Astrangia danae

?-lhvlu'. Rhvnchocoeia
Nemertean (undet.)

PhyluT- Brvozoa
Aetea anguina
Arnathia alternata
Gopidozoum tenuirostre
Hippoporina verrilli
Membranipora tenuis
Micr-oporella ciliata
Parasmittina nitida
Schizoporella cornuta

Phv'lur Annelida
Lepidonotus sublevis
Sabellaria vulgar4 s

*hvdrcides dianthus 6
PhlmMollusca
Crevidula fornicata
Anadara transversa
Musculus lateralis
Anomia simplex
Chama macerophylla 0.

Phylv~un Arthropoda
Balanus calidus
Bal7anus \7enustus

F;umEchinodermata
Go h iot hrix angulata

* Arbacia ounctulata
Phylum Ch-ordata

Didemnilm candioum
Ascidincea A (undet.)
tAscidiacea R (undet.)

40

A



.able 19. Occurrence --f eci:aur.a1 invertebrat:es ir. drecc coll:ectionls rom.

Porifera (undet.)
* U~v~urnCnidaria0

lurritopsis nutricula
Eudendriun sv.
Clvt-ia cvlinLdrica
Dvnarnena corn icina
Scn ,zotricha tenella

- Telesto fruticulosa
TEj~esto sanguinea
Titanideur. frauenfeldii
Actiniaria (undet.)
Astrangia danae

Phyl umn Brvozoa
Aetea anguina
Copidozoun tenuirostre
Cribrilaria radiatps
Hi~popleurifera mucronata
P.irn7oporella uvulifera
HiDoo:=ina verrilli
ie .. branipcra tenuis0

Xicronrella ciliata
-Parasmittina nitida
Phviactella aviculifera
Rertadeonella violacea
Schizonorella cornuta
Sch izoTporella errata 0
Irvosostega venusta

PblnAnnelida
Lepidonotus sublex-is
Sabellaria vulparis
Hvcroides dianthus

?brlum Mollusca
Crepidula fornicata
F:asciolaria liliun hunteria
Cnaetopleura apiculata-
(,strea eauestris
C?,acna raceronlhvlla

?.unArthropoda
-ba'Innus calidus

Blnsvc-'rustus
Ca-rt'Iidae (undet.)

Sxn .r~mustownsendi

9a2rIQIC(undet.)
Piiruu~savi



Chh'i otnr ix a n-u la'.a

Civ~eastr rsaceus

An-marouc iurr. cons te 1 t um
* Didemnnum~ candidur4

Asci~iacea A (undet.)



* te~rates in. credge collections from

Ecotwieura cumcrtieri
Z-vcia c~lindrica

Schizotricha tenella
eliestc sanguinea

Phylumi Eryozoa
Crvvtcsula mallasiana
hivrpo~orina verrilli
Memrbraninora tenuis
llic~rcorelia ciliata 0
Schizovorella errata

Phylumn Annelida
H-vdroides dianthus
Sabellaria vulgaris

* Phylum Mollusca
Crevidula fornicata
Crepiduia plana
Mitrella lunata
Anadara transversa
Anor'ia simplex

Ostrea eguestris
Phylum Arthropoda

Balanus venustus
Hevatus vudibumdus
Ovalines stephensoni

Phylur Echinoderinata
Astropecte. duplicatus

Phylum Chordata
Stelasp

Ja,

Il
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Table 21. Occurrence of epifaunal invertebrates in dredge collections from
station DSl9.

Phylum Cnidaria
Eudendriun sp.
H-alecium dvs-.metrum

* Clvtia cylindrica
Dynamena quadridentata
Schizotricha tenella

Phylum Brvozoa
Microporella ciliata

Phylum Annelida
Hvdroides dianthus

Phylum Mollusca
Sinum perspectivum

Phylum Arthropoda
Balanus venustus

-- --- -- --
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Table 22. Occurrence of epifaunal invertebrates in dredge collections from
station DS20.

r
Phylum Cnidaria

Ectopleura dumortieri
Astrangia danae

a Phylum Bryozoa
Membranipora tenuis
Parasmittina nitida
Schizoporella cornuta
Schizoporella errata

Phylum Annelida
Hydroides dianthus
Sabellaria vulgaris

Phylum Moliusca
Mitreila lunata

Phylum Arthropoda
Balanus venustus
Micropanope xanthiformis

Phylum Echinodermata
Ophiothri x angulata

IF



Table 23. Occurrence of epifaunal invertebrates in dredge collections from
station DS2l.

Phylum Porifera
Cliona. sp.

12 Phylum Cnidaria
Ectopleura dumortieri
Zanclea costata
Turritopsis nutricula
Eudendrium sp.
Halecium. sp.
Lovenella. grandis
Clytia cvlindrica
Dynamena cornicina.
Sertularella conica.
Schizotricha tenella.
Telesto sanguinea
Actiniaria (undet.)
Astrangia danae

Phylum Bryozoa,
Aetea anguina,
Anasca A (undet.)
Boverbankia gracilis

I U Caulibugula pearsei
Celleporidae, (undet.)
Cleidochasma porcellanum
Cribrilaria radiata,
Crisia sp.a Floridina. parvicella

4 Hippaliosina rostrigera
Hippopleurifera mucronata
Hippoporella uvulifera
Hippoporina verrilli.
Membranipora tenuis
Hicronorella ciliata
Parasmittina nitida
Phylactella, aviculifera
Reptadeonella violacea
Schizoporella cornuta
Schizoporella errata
Sundanella sibogae
Trypsostega venusta

Phylum SLpuncula
* Sipunculid (undet.)

Phylum Annelida
Sabellaria vulgaris

*Hypsicomus phaeotaenia
Hydroides dianthus
Polychaeta A (undet.)
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Table 23. (continued)

Phylum Mollusca

r Diodora cayenensis
Crepidula fornicata
Anachis translirata
Anomia simplex
Ostrea equestris
Chama, macerophylla
Octopus vulgaris

Phylum Arthropoda
Kochlorine floridana
Balanus venustus
Xanthidae (undet.)
Podochela sidnevi

Phylum Echinodermata
Ophiothrix angulata
Arbacia punctulata

Phylum Chordata
Amaroucium sp.
Didemnum candidum
Styela plicata
Ascidiacea A (undet.)
Ascidiacea B (undet.)

is0
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Table 24. Occurrence of epifaunal invertebrates in dredge collections from
station DS22.

Phylum Cnidaria
Astrangia danae

Phylum Bryozoa
* Hippopleurifera _________

Hippoporella uvulifera
Microporella ciliata
Parasmittina nitida
Schizoporella cornuta

Phylum. Annelida
- Sabellaria vulgaris

Hydroides dianthus
Phylum Mollusca

Chama, taceroohylla
Phylum Echinodermata

Astronecten duolicatus
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- Table 25. Occurrence of epifaunal invertebrates in dredge collections from
station DS23.

Nothing recovered

*I

° "'" "S
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Table 26. Occurrence of epifaunal invertebrates in dredge collections from
DS24.

r
Phylum Bryozoa

Amathia sp.
Aeverrillia setigera

Phylum Arthropoda
Ovalipes stephensoni

-
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Table 27. Occurrence of epifauna. invertebrates in dredge collections from
station DS25.

Phylum Porifera
Cliona sp.

Phylum Cnidaria
*Ectopleura dumortieri

Zanclea. costata.
Turritopsis nutricula
Eudendrium sp.
Halecium dysyinmetrum
Haleciui sp.
Glytia cylindrica 0
Dynamena cornicina
Schizotricha tenella
Telesto fruticulosa
Telesto sanguinea

*Astrangia danae,
Phylum Bryozoa

Aetea anguina
Bowerbankia gracilis
Cleidochasma, porcellanum
Copidozoum tenuirostre,

* Cribrilaria radiata
Crisia sp.
Cyclostomata A (undet.)
Discoporella umbellata
Floridina. parvicella
Hippoleurifera mucronata
Hippoporina contracta 0
Hippoporina verrilli
Membranipora tenuis
Microporella ciliata
Parasmittina nitida
Phylactella aviculifera
Schizoporella cornuta
Schizoporella errata
Sundanella sibogae,
Trypsostega venusta

Phylum Sipuncula
Sipunculid (undet.)

Phylum Annelida
Lepidonotus sublevis
Sabellaria vulgaris
Hypsicomus phaeotaenia
Hvdroides dianthus
Pomatoceros caeruleus

Phylum MolluscaS
Crepidula fornicata



Table 27. (continued)

Crepidula plana
wMuricidae (undet.) IMitrella lunata

Anadara transversa
Musculus lateralis
Anornia simplex
Chama macerophylla
Chaetopleura apiculata 0

Phylum Arthropoda
Kochiorine floridana
Balanus calidus
Balanus venustus
Paguridae (undet.)
Portunus gibbesii

- Phylum Echinodermata
Astropecten duplicatus
Ophiothrix angulata
Arbacia punctulata
Lytechinus variegatus

Phylum Chordata 0
Didemnum candidum
Ascidiacea A (undet.)
Ascidiacea B (undet.)
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Table 28. Occurrence of epifaunal invertebrates in dredge collections from
station DS26.

Phylum Porifera
Cliona sp.

p Phylum Cnidaria

Turritopsis nutricula
Eudendrium sp.
Halecium dysymmetrum
Clytia cylindrica
Monostaechas guadridens

_ Schizotricha tenella.
Leptogorgia. setacea.

Phylum Bryozoa
Aetea anguina,
Cleidochasma porcellanum.
Cribrilaria radiata
Cyclostomata A (undet.) 0
Hippopleurifera mucronata
Hippoporella uvulifera
Membranipora. tenuis
Microporella ciliata
Parasmittina. nitida
Phylactella aviculifera
Trypsostega venusta

Phylum Sipuncula
Sipunculid (undet.)

Phylum Annelida
Lepidonotus sublevis
Sabellaria. vulgaris
Hvosicomus phaeotaenia
Hydroides dianthus
Pomatoceros caeruleus
Polychaeta. A (undet.)

Phylum Mollusca
Creuidula plana
Eupleura caudata
Mitrella lunata
Oliva sayana
Anadara transversa
Ostrea equestris
Thama macerophylla
Chaetopleura apiculata

Phylum Arthropoda
Balanus calidus
Balanus venus tus

- Chelonibia patula
')valipes stephensoni
Portunus; gibbesii
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Table 2S. (continued)

*Portunus spinimanus
Xanthidae (undet.)

r Phylum Echinodermata
Astropecten duplicatus
Ophiothrix angulata
Arbacia ounctulata

Phylum Chordata
Styela plicata

U 0
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Table 29. Occurrence of epifaunal invertebrates in dredge coiLlections -rrom
station DS27.

Phylumn Cnidaria
Turritopsi s nutricula
Cuspidellla hurilis
Clytia cylindrica
Astrangzia danae

PhylIumn Bryozoa
Parasmittina niti-la

P hylurn Sipuncula
Sipunculid (undet.)

4 Phylum Anne lida
Hvdroides dianthus
Sab-llaria vulgaris

Phylum Mollusca
Charna macerophylla

Phylum Arthropoda
Balainus *renustus
Ovalipes steohensoni

Phylum 7Echinodermata
.Mellita ciuinauesperforata
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Table 30. Occurrence of epifaunal invert~eora--2s in :Irecge Collectio~ns :-rcm
station DS28.

Phylum Cnidaria
Ectopleura durmortieri
Turritopsis nutricula

3 Cliytia cylindrica
Schizotricha tenella
Plumularia fioridana
Telesto sanguinea

Phylum Bryozoa
Parasmit-tina nitida
Schizoocrella cornuta

Phylum Arthroooda
Balanus venustus
Ovalipes stenenson-i

Phylum Echinodermata
AstroDec ten duolicatus



RD-A±52 031 BENTHIC AND SEDINENTOLOGIC STUDIES ON THE CHARLESTON 2/2
HARBOR OCEAN DISPOSA..(U) SOUTH CAROLINA WILDLIFE AND
MARINE RESOURCES DEPT CHARLESTON N. AUG 79

UNCLSSIFIED DACI6-7-C-9826 F/G 8/8 U

smhhhhhhhmhil
mhhhhhhmhhmu
mhhhhmhommmu
smmhhmmhhml
Ehhhomhhhmhhl



I l~;32 2 .

11111_112'

MR ROCOP t)' RL-,,MUIION f[1 (HAF1I



-92-

r Table 31. Occurrence of epifaunal. invertebrates in dredge collections from i
statio ______

Phylum Cnidaria

Ectopleura dumortieri.
*Eudendrium sp. -

Halecium dysymmetrum.
Clytia cylindrica
Schizotricha tenella
Astrangia danae

Phylum Bryozoa
Aetea. anguina
Cribrilaria radiata
Hippopleurifera mucronata.
Hippoporina verrilli
Membranipora tenuis
Parasmittina nitida
Schizoporella cornuta
SchiZOporella errata

Phylum Sipuncula
Sipunculid (undet.)

Phylum Echiura
Echiurid (undet.)

Phylum Annelida
Sabellaria vulgaris
Hypsicomus phaeotaenia

Hydroides dianthus
Pomatoceros caeruleus

PhlmIHluc
U Crepidula fornicata

Crepidula plana
Polinices duplicatus;
Mitrella lunata
Anadara transversa
Anomia simplex
Ostrea equestris
Chama. macerophylla

Octonus vulgaris
Phylum Arthropoda

Kochiorine floridana
Balanus venustus
Xanthidae (undet.)

Phylum Echinodermata
Ophiolepis elegans

Phylum Chordata
Amaroucium sp.
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Table 32. Occurrence of epifaunal invertebrates in dredge collections from
station DS3O.

Phylum Porifera
Cliona sp.
Leucosolenia canariensis

Phylum Cnidaria
Turritopsis nutricula
Eudendrium sp.
Halecium dysymmetrum
Halecium sp.
Clvtia cylindrica
Dvnamena cornicina
Schizotricha tenella
Telesto sanguinea
Astrangia danae

Phylum Platyhelminthes
Turbellaria (undet.)

6 Phylum Bryozoa
Aetea anguina
Cribrilaria radiata
Cyclostomata A (undet.)
Membranipora tenuis

Srd Microporella ciliata
Parasmittina nitida
Phylactella aviculifera

Phylum Sipuncula
Sipunculid (undet.)

Phylum Annelida

* 1Polydorasp
Hypsicomus phaeotaenia
Hvdroides dianthus
Pomatoceros caeruleus

Phylum Mollusca
Crepidula fornicata
Eupleura caudata
Mitrella lunata
Gastropoda (undet.)
Anadara transversa
Argopecten gibbus
Chama macerophylla

4 Chaetopleura apiculata
Phylum Arthropoda

* Balanus calidus
Balanus venustus
Portunus Ribbesii
Pilu=us sp.

* Phylum E-chinodermata
Ophiothrix anult
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Table 32. (continued)

Arbacia punctulatar Phylum Chordata -
Styela plicata
Ascidiacea. A (undet.)

I 0

J
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Table 33. Occurrence of epifaunal. invertebrates in dredge collections from
station DS3l.

Phylum Cnidaria
Clytia cylindrica
Telesto fruticulosa

* Phylum Bryozoa
Cribrilaria radiata.
Membranipora, tenuis
Microporella ciliata.
Parasmittina, nitida

Phylum Annelida
- Lepidonotus sublevis

Sabellaria vulgaris
Phylum Mollusca

Anachis translirata.
Mitrella lunata

- Acanthodoris pilosa.
Anadara transversa
Chama macerophylla

Phylum Arthropoda,
Balanus calidus
3alanus venustus

* Phylum Echinodermata
Astrqpecten duplicatus
Arbacia punctulata.
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Table 34. Occurrence of epifaunal invertebrates in dredge collections from
station DS32.

PhlmBrro

Phylum Cnidaria
Ectopleura dumartieri
Schizotricha tenella
Leptogorgia virgulata

Cleidochastra porcellanum
Copidozoum tenuirostre
Cribrilaria radiata
Floridina parvicella
Hippopleurifera. mucronata
Hippoporella uvulilera
Hippoporina verrilli
Membranipora tenuis
Microporella ciliata
Parasmittina nitida
Phvlactalla aviculifera

Phylum Sipuncula
Sipunculid (undet.)

Phvlum Annelida
Hvdroides dianthus

Phvlumn Mollusca
*Oliva svn

Ostrea eguestris
Chama racerophylla

Phylum Arthropoda
Balanus venustus
Ovalipes stephensoni
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Table 35. Occurrence of epifaunal invertebrates in dredge collections from
station DS33.

Phylum Porifera
Cliona sp.
Leucosolenia canariensis

Phylum Cridaria
Ectopleura duniortieri
Zanclea cosrata
Turritopsis nutricula
Lovenella grandis

a Leprogorgia setacea
Astrangia danae

Phylum Platyhelminthes
Turbellaria (undet.)

Phylum Bryozoa
Aetea anguina
Amathia distans
Anasca A (undet.)
Cleidochasma porcellanum
Cribrilaria radiata
Cribrilina floridana
Cyclostomata A (undet.)

g k Floridina parvicella
Hippopleurifera mucronata
Hippoporella uvulifera
Lichenopora sp.
Parasmittina nitida
Phylactella aviculifera

~ 3 Trypsostega venusta
Phylum Sipiumcula

Sipunculid (undet.)
Phylum Ainelida

Lepidonotus sublevis
Hypsicomus phaeotaenia

*Pomatocero s caeruleus
Phylum Mollusca

Turbo castanea
Chama macerophylla
Chaetopleura apiculata
Octopus vulgaris

* Phylum Arthropoda
Kochlorine floridana
Balanus; calidus
3alanus venustus
iOvalipes stephensoni
P or tun us Sib b s i i

* Podochela sidneyi
Phylum Echinodermata
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- Table 35. (continued)

Asterias forbesi
Arbacia punctulataS
Clypeaster subdepressus

Phylum Chordata
Didemnim candidum
Ascidiacea C

1
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Table 36. Occurrence of epifaunal invertebrates in dredge collections from
station DS34.

Phylum Porifera
Cliona sp.

Phylum Cnidaria
Ectopleura dumortieri
Turritopsis nutricula
H-alecium dysymmetrum
Clytia cylindrica
Dvnamena cornicina

Phylum BryoQzoa
- Aetea anguina

Cleidochasma oorcellanum
Cooidozoum tenuirostre
Cribrilaria radiata
Cyclostotnata A (undet.)
Floridina parvicella
ilippopleurifera mucronata
Lichenopora sp.
Microporella ciliata
Parasmittina nitida
Phylactella uvulifera

* Trvosostega venusta
Phylum Siouncula

Sipunculid (undet.)
Phylum Annelida

Sabetlaria vulgaris
Hypsicomus phaeotaenia
Hydroides dianthus
Pomatoceros caeruleus

Phylum Mollusca
Crepidula fornicata
Chaetopleura apiculata
Anadara transversa

* Ostrea eguestris
Chama macerophylla

'Phylum Arthropoda
Kochiorine floridana
Balanus calidus
Balanus venustus
Hypoconcha sabulosa

* Pjlumnus sp.
Phylum Echinodermata

Arbacia Punctulata
Phylum Chordata

Didermnum. candidum
Styela plicata



Table 37.Occurrence of epifaunal invertebrates in J'redge collections from
station DS35.

Phylum Pori-fera
Ghaona so.

Phylum Cnidaria
* Ectooleura ___________

Turri-;-opsis nutricula
Clvtia cvlindrica
Dvnamena cornicina
Monostaechas auadridens
Leotogorgia setacea

Phylum 3ryozoa
- Aetea anguina

Cribrilaria radiata
Cxclostomata A (undet.)
Floridina parvice.uia
Lichenopora sp.
Membranipora tenuis
Microocrella ciliata
Parasmittina nitida
Phvilactehlla aviculifera
Trvpsostega venusta

Phylum Sipuncula
*Siounculid (undet.) 0

Phylum Annelida
Hvdroides dianthus
Pamatoceros caeruleus

Phylum Ma1llusca
Chataa macerophyLla

Phylum Arthropoda
Balanus venustus
Ovalipes stephensoni

Phylum Ec'inodermata
Asterias forbesi



Table 38. Occurrence of epifatinal invertelbrate-3 in iredge collections; frz-)
station DS36.

Phylum Cnidaria
Ecoleura dumortieri
Clytia cylindrica

I r Lovenella -randis
Leptogorgia setacea

Phylum Brvozoa
Hippopleurifera mucronata
Membranipora tenuis
Schizoporella corrwta

U -Phylum A nnelida
?vdroides dianthus

C



* ible 39. Occurr2nc, of :pif-imlu -nr,,?tcbDr:-t2 in i cr~ ns.i~l fror
station DS37.

Lcrvene 113qr-inJ- s
-h:.'bur Br,,o(zoa

SHioonore lla LrVIulirer-
Lidcienonara sp.

Microporella ilt
Parasmittina nintid

Ph,;lurn Annelida
Hvlroides dianthus

- ?Phylun Mollusca
Charna aceroplhvlla

Ph'.lurn Arthror'oda
Balanus venustus

L - - - - - - - -- - -



Ti>e L. c-urrence of :epifaunal invertelkrates in dr 2dg collections fro,-
station DS38.

vunPori -era
Orange spon ge (undet.)
Cliona so.

Dn lurn Cnidaria
Zancica costita
Turritonsis nutricula
Haleci-rn dvsynmetrum
Sclhizocrizha tenella
Telesto sanguinea

- EDizoanthus americanus
Astran, ia danae

?h-vlum P idtvhel-ainthes
Turbell1aria (undet.)

Phylum Entoprocta
Entoroct(undet.)

Phylum Brvozoa
Aetea anguina
Arnathia distans
3owerbankia graili
Caulibu aula Dearsei

U Cleidochasma oorcelianum
Gribrilaria radiata
Cribrilina floridana

CvIclostcrnnta A (undet.)
Fo rid4i n a )arvice11a

Hip-:aiiosina rostrigera0
Hinijonleuri.fera maucronata
"ichenonora so.

MIerwranirora tenuis

ioncelj tatcaa

P~arasnittina nitida
Phvlactella uvulifera

~esader~eia iolacea
Schizonorella ccrrnuta
Tr-:tsos-te~a ,enusta

PhlmSipurncul'a
sipunculi 'uc e t

ns ,,:zus 7 1 e tt Ie r,
Pm,-i-:corcs ce~j

n ~ol~usL



Table 40. (continued)

Lithophaga bisulcata -
I, ____a _________l

Chaetopleura aoiculata.

Phylum Arthropoda
Kochlorine floridana

* Phylum Echinodermata. 4
Luidia clathrata
Astropecten articulatus

Ophiode~rma appressum
Lytechinus variegatus

-w Phylum Chordata
Didemnum candidum
Ascidiacea B (undet.)
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Table 41. Occurrence of epifaunal invertebrates in dredge collections from
station DS39.

C[R

Phylum Porifera
Leucosolenia canariensis

Phvlum. Cnidaria
* I Turritopsis __________

Clvti-a cylindrica
Dvnamena cornicina
Schizotricha tenella
Telesta sanguinea

-~ Leptogorgia setacea
Phylum Bryozoa

Cleidochasma porcellanum.
Crib-rilaria radiata
Cyclostomata A (undet.)
Hippopleurifera mucronata

* Lichenopora sp.
Membranipora tenuis
Microoorella ciliata
Parasmittina nitida
Phvlactella aviculifera

fro Trypsostaga venustaC ~ Phyl um Sipuncula
Sipunculid (undet.)

* Ph\ylum Annelida
Pomatoceros caeruleus

Phylum Mollusca
m Anadara transversa

* K Charna macerophylla
Phylum Arthropoda

Balanus calidus
Balanus venustus
Caprellidae (undet.)

Phylum Echinodermata
K Asterias forbesi

Ophiothrix angulata
Arbacia punctulata

ThlmChordata
Didemnum candidun
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Table 42. Occurrence of epifaunal invertebrates in dredge collections from
station DS4O.

r
Phylum Porifera

Leucosolenia canariensis
Ghaona sp.

* Porifera (undet.)
Phylum Cnidaria

Zanclea costata
Turritopsis nutricula
Clvtia cvlindrica
Telesto sanguinea

_a Actiniaria (undet.)
Phylum Bryozoa

Aetea truncata
Cribrilaria radiata
Hippopleurifera mucronata
Membranipora tenuis
Microporella ciliata
Parasmittina nitida
Phvlactella avicu~ifera

Phylum Sipuncula
Sipunculid (undet.)

Phylum Annelida
Lepidonotus sublevis
Hvdroides dianthus
Pomatoceros caeruleus

Phylum Mollusca
Charna maceronhvlla

Phylum Arthropoda
Balanus calidus
Balanus Nvenustus

Phylum Echinodermaca
Asterias forbesi
Arbacia punctulata
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Table 84. Species diversity and species density information for grab samples collected
in and adjacent to the Offshore Disposal Area during August, 1978.

40
Number oi Number of

Station Diversity (H') Evenness (W') Richness (SR) Individuals/0.5 m2  Species

DSOI 3.96 0.83 5.62 102 27
DS02 3.48 0.70 5.68 234 32
DS03 3.70 0.69 7.13 273 41
DSO. 4.34 0.75 8.99 407 55
D3U5 4.66 0.79 9.03 550 58
DS06 5.50 0.79 17.69 1,108 125
DS07 4.81 0.70 16.83 1,107 119

5.40 0.80 16.24 643 106
5.18 0.83 12.13 447 75

3.66 0.74 5.52 230 31
iSI' 3.86 0.73 6.99 264 40

4.63 0.77 10.43 419 64

DSI3 5.98 0.81 22.00 1,978 168
4.78 0.82 10.02 296 58

3 5.17 0.82 13.10 416 80 i
)S''-5.53 0.75 20.86 2,593 165
DSI7 4.73 0.84 9.06 310 53
DS13 4.83 0.75 12.69 812 86
DSI9* 5.09 0.85 10.38 475 65
DS20* 5.04 0.80 12.75 531 81
DS21* 4.20 0.71 9.39 596 61
DS22* 4.74 0.80 10.09 347 60
DS23 4.30 0.81 6.77 274 39
DS2, 5.34 0.86 12.93 262 73
DS25 4.60 0.76 10.43 462 65

,2 5.13 0.79 13.94 551 89

DS27" 3.46 0.55 10.90 1,169 78
DS28* 4.31 0.72 9.84 546 63
DS29* 4.95 0.73 14.85 1,253 107
D330* 5.23 0.70 21.00 3,966 175

DS37-'* 4.11 0.63 13.55 1,031 95
DS3 4.20 0.65 12.42 1,197 89
DS- 3.98 0.58 14.79 2,919 119

DS 4.02 0.61 13.04 1,459 96
DS 5.11 0.72 18.30 1,690 137

Ds.) 3.97 0.62 12.06 974 84
DS37 4.64 0.71 13.57 759 91
DS38 6.13 0.82 22.90 1,830 173

DS39 3.91 0.58 13.67 2,169 106

DS40 4.20 0.60 15.73 3,420 129

* stationi located in disposal area
** number cf individuals in 0.4 m
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Table 83. Goodness-of-fit tests for the three (3) major unique te:tur--
groups identified from the quartz phi-normal components of

Charleston Entrance channel bottom sediments. The nu1 hvpo-

thesis being tested is that of equal distribution .vver the

3 zones.

GROUP 1: X- 2.84, 2 D.F.

EXPECTED OBSERVED

Zone I (Jetties) 3.04 4

Zone 2 ("Canyon") 2.17 0

Zone 3 (Shelf) 4.78 6

GROUP 4: = 1.71, 2 D.F.

EXPECTED OBSERVED

Zone 1 (Jetties) 4.26 3

Zone 2 ("Canyon") 3.04 5

Zone 3 (Shelf) 6.70 6

2

GROUP 5" x - 6.21", D.F.

EXPECTED OBSERVED

Zone I (Jetties) _.74 1
Zone 2 ("Canyon") 1.96 5

Zone 3 (Shelf) A.30 3

*Reject the null hypothesis of equal distribution

at the 90% confidence level.

J6.
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