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INTRCDUCTION

In February, 1973 the South Cerolina Wildlife and Marine Resources
Department initiated a major stetevide estuarine research program.
This ongoing project, "sn Environmental Base Line Study of South Carclina

Estuaries,”

is primarily an effort of the Marine Rescurces Division's
Marine Resources Research Institute (MRRI), with assistance from the
Division's Office of Conservation and Management (OCM). The broed
objectives of this program are to determine the basic bioclogical,
chemical! and physical characteristics of the mejor estusries of South
Carcline, the seasonal changes in these characteristics, and their
interactions over a several-year period.

During the first year of the program, extensive meteorological,
hydrographic, nektonie, planktonic, and benthic studies were conducted
during all seasons of the year at 33 selected stations (Figure 1).

This report presents data on relative abundance, seasonal distribu-
tion, and length-freyuency relationships for 88 fish species captured
by bottom trawl in South Carolins estuaries during the 12-month period

from February, 1973 through January, 197k,



FIGURE 1.
STATIONS OCCUPIED IN SOUTH CAROLINA ..
ESTUARIES DURING THE BOTTOM Ty
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METHODS AND MATERIALS

Sampling Design

Thirty-three sampling sites were selected in the South Carolina
coastal zone {(Figure 1) and divided into two categories, Intensive
Phase stations or Extensive Phase stations. A schedule of cruises
conducted to stations in esch phase is given in Table 1.

The Intensive Phase consiated of a concentration of 17 stations,
eight in the North Edisto, four in the South Edisto, and five in the
Cooper River, each of which was occupied monthly throughout the year.
Locations, mean depths, tidel raenges, bottom sslinity and temperature
ranges, and bottom types for these stetions are given in Table 2.

The Extensive Phese included 16 additional stations over much of
the remaining Scuth Cerclina coastal zone. These locations were
visited quarterly and encompassed a wide range of geographic locations,
depths, and bottom types. Locations, mean depths, tidal ranges,
bottom salinity and temperature ranges, and bottom types for these
stations are given in Table 3. Included in this quarterly phase were
stations in South Santee River; Winyah and Bull Bays; Price, Nowell,
and Inlet Creeks; Charleston Harbor; Ashley and Stono Rivers; Rock Creek;
Ashepoo River; Whale Branch; Port Royal Sound; Colleton River; and

Calibogue Sound,

Trawl Techniques

Trawl operations. All bottom trawling was accomplished utilizing

the South Carolins Wildlife and Marine Resources Department's R/V ANITA,

& 16-m {52-ft) shallow-draft research vessel rigged ms a stern trawler
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(Figure 2). Twenty-minute trawl tows were msde against flood tide
during daylight. All tows were made &t an engine speed of 750 rpm,
resulting in & vessel speed of about 2.5 - 3.0 knots against flood

tide. Distance covered on any trawl transect during a twenty-minute
tow was in part dependent on water current and wind velocities at

that location. During the year, distances covered on trawl transects
aversged about 1.5 km (0.8 nautical miles/tow) and generally fell within

8 range of 1.1 - 1.9 Jm (0.6 -~ 1.0 nauticel miles/tow).

Description of trawl. Six-m (20-ft), semiballoon otter trawls,

constructed to project specifications, were utilized throughout the
study. These nets were built with 6-m (20-ft} head rope and 8-m
(26-£t) foot rope and were made of 2.5-cm {l-inch) stretch mesh, knote
less, green nylon netting throughout the body and cod end. The head
rope, foot rope, and breast ropes were made of 1.0-em (3/8-inch)
dimmeter Poly-Dac net ropes, with legs extended 1.2 m (4 ft) and heavy-
duty wire rope thimbles spliced in at each end with 9.3-cm {5/16-inch)
screw pin shackles attached to fasten the nets onto the trawl doors.
These ropes were hemmed in a T.6-cm (3-inch) dacron collsy around the
entire mouth of the net. The wooden trawl doors, 90.0-cm {36-inches)
long by 50.0-cm (20-inches) wide by 3.5-cm (1.5-inches) thick, had
iron boots T.6-em (3-inches) wide and 1.0-em {3/8-inch) thick.

Three 15.2-cm (6-inch ) plastic floats were used on the head rope
end 2/0 galvanized chain wes hung loop-style on the foot rope.
Floteticn and cheins were lashed to the collar of the head and fcot

ropes through 6.5-mm (1/4-inch) brass grommetts inserted into the collar.
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Figure 2.

The R/V ANITA, a 16-m (52-Tt) shellow-draft research vessel, preparing
to set a 6-m {20-ft) semiballoon otter trawl on one of the stations in
South Carolina estuaries occupled throughout the study.



Catch processing. Opecimens collected at each station were

either processed immediately on board (Figure 3) or preserved in 10%
buffered formelin and returned to the laboratory for identificatien,
sorting, measuring, and weighing. All fish were identified to species,
and scientific and common nemes used are those accepted by the American
Fisheries Society (Beiley, 1970).

Individusl specimens were weighed to the nearest 0.1 gram utilizing
a Mettler top-lcading precision electronic balance, Model P-11.

Weighing techniques generally followed procedure standards for measuring
fish weight outlined by Lagler (1968),

Total lengths were measured to the nearest millimeter on T5-cm
measuring boards. Totsl length, as utilized in this study was equivalent
to that used by Miller and Jorgenson (1969) end was the distance from
the tip of the snout (jaws closed) to the tip of the longest lobe, or
ray, of the caudal fin.

When €50 specimens of a given species were caught in a single tow,
all specimens were individuslly measured. In those instances where
extremely large numbers of any species were captured in a single tow,

a total count was made, but individuel weights and measurements were
taken only for a subsample. Subsampling was conducted as follows: if

> 50 to £250 were captured, 50 randomly-selected specimens were
individually measured. If >250 to £500 were caught, 20% were measured.
When > 500 vere caught, 10% were measured. The smallest end largest rish
were selected prior to taking & representative sample of additional
specimens.

Using this subsampling system, the project was assured of obtaining
individual history data on all, or at least 50, individuals over the entire

size range of a given species in any trawl catch.
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Figure 3. Scientific personnel of the South Carclina Wildlife and Marine Resources
Department processing a trawl catch resulting from a 20-minute bottom
tow. Such measurements provided quantitative information on length-
frequencies, relative abundance, and seesonal distribution for 88 fish
species frequenting South Carolina estuaries.



Summerization of Trawl Data

Totel cetch. Eighty-eight species were caught during the year.
A summary table for the entire year's catch, all stations combined,
was prepared showing ell species, their rankings in order of asbundance
by total numbers and weights, and the percent of the total number and
weight contributed to the year's catch by each species. Similar tables
were prepared for the North Edisto, South Edisto, and Cooper Rivers
individually so that species rankings could be compared between these
three estuaries that were sampled monthly. GSeveral species, especislly
less common ones, were caught in equal numbers or weights during the
year. In the tables listing species in decreasing order of abundence,
all such species are assigned the same numerical rank. These ranking
data were generated by IBM 370/1L5 computer utilizing & FORTRAN program
entitled "Species Rankings by Numbers, Weights, and Percents of Total
Cateh” which was developed specificelly for this study. An additional
table was prepared showing all species and summarizing whether esch was

present or absent in each estuary or state region during the year.

Total length, temperature, and salinity ranges. A table was

prepared listing all species, their total length, bottom temperature,
and bottom salinity ranges. Also, included in this table is a synopsis

of the primary locations et which each species occurred during the yeer.

Qgggﬁh—frequencx relationships, Length-frequency relationships were

also tabulated for the 23 fish species most commonly captured by bottom
trawl. For each species a single table was prepared combining length-

frequency data for all stations acrosa the state.

11
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For all species, the length-freguency data are presented by month
in S-mm increment groups. For some specles the largest specimens

were combined in larger size increment groupings.

Reletive sbundance and seascnsl distributicn. Fer the eight

most common fishes, numbers caught throughout the year vere individuslly
tabled by species, showing catch per menth at each stetion in each estuary

or state region. Species summarized in this menner are: Anchoa mitchilli

(bay enchovy), Bairdiella chrysura (silver perch), Cynoscion regalis

(weakfish), Ictalurus catus {(white catfish), Lejostomus xanthurus (spot),

Micropogon unduletus (Atlantic croaker), Stellifer lanceclatus {star drum},

and Urophycis regius (spotted hake). These relative sbundance and seasonal

distribution date were generated by IBM 370/145 computer utilizing a
FORTRAN program entitled "Summation of Trawl Catches (Fumbers) by Station
and Months" which was developed specifically for this study.

For an additional 15 fishes collected in moderate abundance, numbers
caught thoughout the year were individuslly tabled by species, showing
catch per month with date for all stations combined within each estuery

or state region. GSpecies summarized in this manner are: Alosa aestivalis

(blueback herring), Anchos hepsetus {striped anchovy), Arius felis (sea

catfish), Brevoortia tyrannus (Atlantic menhaden), Chlorescombrus

chrysurus (Atlantic bumper }, Dorosoms petenense {threadfin shad), Ictalurus

punctatus {(channel catfish), Larimus fasciatus (banded drum}, Menticirrhus

americanus (southern kingfish), Opisthonema oglinum (Atlantic thread herring),

Opsanus tau {oyster toadfish), Peprilus alepidotus (harvestfish),

Trichiurus lepturus (Atlantic cutlassfish), Trinectes maculatus (hogechoker),

apd Symphurus plagiusa (blackcheek tonguefish}.




13

Within each table for the 23 most common species, the rercentages
of the total number collected were given for each month and location.
Grand total for all months and locations combined was also recorded in

each table,

Hydrographic Analyses

Six-liter capacity Van Dorn water sample bottle casts were made at
all stations immediately before trawling. Semples were ccllected 1 m
below the water surface and 0.3 m above the bottom at each station. Water
temperatures were read immediately from stem thermometers internally mounted
in the Van Dorn samplers. All water samples were then returned for salinity
analysis by the chemical oreanography laboratory of the Marine Resources
Research Institute. Salinity was analyzed utilizing a Beckman RSTB Induction
Selinometer. Throughout this report, wherever specific estuaries were being
deseribed on the basis of their salinity characteristices, terminclogy

followed the Venice System (1958).
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RESULTS AuWD CONCLUSIONS

Total Catch Composgition

T

A systematic listing of all fish species collected by bottom
trawl in South Csrclina estuaries during the 12-month pericd from
February, 1973 through January, 1974 is presented in Table h.

The estuaries or regions of the South Caroline ccastal zone
in which these species were obteined are summarized in Teble 5.
Twenty-two of the 88 species caught were highly ubiquitous and were
found in &11 estuaries or state regions sampled. Included in this

group vere the scisenids Stellifer lanceolatus (star drum},

Micropogon undulatus (Atlentic croaker), Leiostomus xanthurus {spot},

Bairdiella chrysura {silver perch), and Cynoscion regalis (weakfish);

the clupeids Brevoortia tyrannus {Atlentic menhaden) and Opisthonema

oglinum (Atlantic thread herring); the carangids Chloroscombrus

chrysurus (Atlantic bumper), Selene vomer (lookdown), and Vomer

setapinnis (Atlantic moonfisk); the bothids Paralichthys dentstus { summer

flounder}, Paralichthys lethostigmsa { southern flounder)}, and Citharichthys

spilopterus (bay whiff); the cynoglossid Symphurus plagiusa (blackcheek

: tonguefish); the soleid Trinectes maculatus (hogchoker); the engraulid

Anchoa mitehilli {bay anchovy):; the ictalurid Ictalurus catus {white

{ cetfish); the batrachoid Opsanus teu (oyster toadfish}; the gadid

Urophycis regius (spotted heke}; the bleniid Hypsoblennius hentzi (feather

blenny); the trichiurid Trichiurus lepturus (Atlantic cutlassfish); and

the triglid Prionotus tribulus [(bighead searobin}, tentative identifica-

:1 . tion] .




Table 4, Systematic listing by orders and families for the 88 fish species
collected by bottom trawl in South Carolina estuaries during the
l2-month period from February, 1973 through January, 197h.

Order Squaliformes
Family Carcharhinidge
Rhizoprionodon terrsenovae (Atlantic sharpnose sherk)
Family Sphyrnidae
Sphyrna zygasena (Smooth hammerheed)
Family Squalidae

Squalus agenthias (Spiny dogfish)

Order Raliformes
Family Dasyatidae
Dgsyatis sabina (Atlantic stingray)
Gymnura micrura (Smooth butterfly ray)
Family Myliobatidaee
Rhinoptera bonasus (Cownose ray)

Order Acipenseriformes
Family Acipenseridae
Acipenser oxyrhynchus {Atlantic sturgeon)

Order Semionotiformes
Family Lepisosteidae
Lepisosteus osseus (lLongnose gar)

Order Anguilliformes
Family Anguillidae
Anguills rostrata (American eel)
Family Congridee
Conger oceanicus (Conger eel)

Order Clupeiformes

Family Clupeidae
Alosa aestivalis (Blueback herring)
Alosa sapidissima (American shad)
Brevoortia tyrannus (Atlantic menhaden )
Dorosoma cepedianum (Gizzard shad)
Dorosoma petenense (Threedfin shad)
Opisthonema oglinum (Atlantic thread herring)

Family Engraulidae
Anchos hepsetus (Striped anchovy)
Anchoa mitehilli (Bay anchovy)

Order Myctophiformes
Family Symodontidae
Synodus foetens (Inshore lizardfish)

Order Siluriformes
Family Ictaluridae

Ictalurus catus (White catfish)
Ictalurus melas {Black bullhead)
Ictalurus natalis (Yellow bullhead)
ictalurus nebulosus {Brown bullhead)
Ictalurus platycephalus (Flat bullhead)
Ictalurus punctatus {Channel catfish)




Table 4. (Continued.)

Family Ariidae
Arius felis {Sea catfish)
Bagre marinus {(Gafftopsail catfish)

Order Batreschoidiformes
Family Batrachoididae
Opsanus tau (Oyster toadfish)

Order Gobiesociformes
Femily Gobiesocidsae
Gobiesox strumosus {(Skilletfish)

Order Gadiformes
Family Gadidae
Urophycis earlli (Caroline heke }
Urophycis floridanus (Southern hake)
Urophycis regius {spotted hake)
Pamily Ophidiidae
Rissola marginata (Striped cusk-eel) -

Order Atheriniformes
Family Atherinidae
Menidia menidie (Atlantic gilverside)

Order Gasterosteiformes
Family Syngnathidae
Syngnathus floridae {Dusky pipefish)
Syngnathus fuscus [Northern pipefish)

Qrder Perciformes
Family Percichthyldae
Morone saxatilis (Striped bass)
Family Serranidae
Centropristis philadelphica (Rock sea bass)
Centropristis strists (Black sea bass )
Family Centrarchidse
Lepomis suritus {Redbreast gsunfish)
Family Percidae
Perce flavescens (Yellow perch)
Family Pomatomidae
Pomatomus saltatrix (Bluefish)
Family Carangidae
Caranx hippos (Crevalle jack)
Chloroscomprus chrysurus (Atlantic ‘bumper }
Selene vomer (Lookdown)
Vomer setapinnis (Atlantic moonfish)
Family Lutjanidae
Lutjanus griseus (Gray snapper }
Family Pomadasyidae
Orthopristis chrysoptera (Pigfish)
Family Speridae
Lagodon rhomboides (Pinfish)




Table 4. (Continued,)

Family Scisenidae
Bairdiella chrysura (Silver perch)
Cynoscion nebulosus {Spotted seatrout)
Cynoscion nothus (Silver seatrout)
Cynoscion regalis {Weakfigh)
Larimus fasciatus (Banded drum)
Leiostomus xanthurus (Spot)
Menticirrhus americanus {Southern kingfish)
Micropogon undulatus (Atlantie crosker)
Pogonies cromis (Bleck drum)
Stellifer lanceolatus (Star drum)
Family Ephippidae
Chaetodipterus faber (Atlantic spedefish)
Family Mugilidae
Mugil cephalus {Striped mullet)
Mugil curems {White mullet)
Family Sphyraenidae
Sphyraena guachancho (Guaguanche)
Family Uranoscopidae
Astroscopus y-graecum (Southern stargazer)
Family Blenniidae
Hypsoblennius hentzi (Feather blenny)
Family Gobiidae
Gobionellus boleoscma (Darter goby)
Gobionellus hastatus {Sharptail goby)
Gobionellus stigmeticus (Marked goby)
Gobiosoma bosci (Naked goby)
Gobiosoms ginsburgi (Seaboard goby)
Family Trichiuridee
Trichiurus lepturus (Atlantic cutlassfish)
Family Scombridae
Scomberomorus maculstus (Spanish mackerel)
Famlly Stromateidae
Peprilus slepidcotus (Harvestfish)
Peprilus triacanthus {Butterfish)
Family Triglidse
Prionotus carclinus {Northern searobin)*®
Prionotus evolans {Striped searobin)®
Prionotus tribulus (Bighead searobin)®*

Order Pleuronectiformes

Family Bothidae
Ancylopsettsa guadrocellats (Ocellated flounder)
Citharichthys spilopterus (Bay whiff)
Etropus crossotus {Fringed flounder)}
Peralichthys dentatus (Summer flounder)
Paralichthys lethosti (Southern flounder)
Scophthalmus aquosus (Windowpane)

Family Soleidae
Trinectes maculatus (Hogchoker)

Family Cynoglossidae

Symphurus plegiusa {Blackcheek tonguefish)

*Tentative identification.
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Table L. ({(Continued.)

18

Order Tetraodontiformes
Family Balistidae
Monacanthus hispidus (Planehead filefish)
Family Tetraodontidae
Legocephalus laevigatus (Smooth puffer)
Family Dicdontidae
Chilomycterus schoepfi (Striped burrfish)
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Numbers of species and femilies, listed by order, and their
relative contributions to pottom trawl catches in South Carolina estuaries
during the 1l2-month period from February, 1973 through January, 1974
are summsrized in Table 6. Represented in the year's catch were 46
families from 16 orders. gix femilies were represented by four or
more species. These families were Seimenidae (10 species), Clupeidae
(6 species), Ictaluridae (6 species}, Eothidae (5 species), Gobiidae
(5 species), and Carangidae {4 species). In terms of numerical abundance,
gsciasenids alone made up 67.9% of the year's cateh, followed by engraulids
with 19.6%. Scisenids also contributed the greatest biomass (62.5%
of the total catch weight}, followed by ictaelurids (11.2%).

Totel numbvers, total weights, rankings in order of abundance DY
pumber and weight, and percentege of total catch represented by all fish
specles captured by bottom trawl {all stations combined) in South
Carolina estuaries from February, 1973 through January, 1974 are summarized

in Table T.

Description of Catch (Most Common Species)

Stellifer lanceolatus (Star Drum)

The star drum {Stellifer Lanceclatus), one of the smaller sciaenids,

was the most abundant bottom-dwelling species of estuarine fish caught
during the study {Teble T). Star drum was also deseribed as the most
abundant estuarine fish in South Carolina in esrlier reports (Dawson,
1958; Bearden, 196h; Lunz and Schwartz, 1970). This fish ranges from
Chesapeake Bay to Texas and possibly to Mexico (Hildebrand and Cable,

1934) and has been reported to be cne of the mogt abundant fishes on



23

g'o LS 0 gl T SPPIpTOYoRILEd AT Ited
gaWI0J Y PTOYowI)Rg J2DAC

12 ot <o ont 2 SBPTTAY ATTmRY

52T T 19 ok aunt T 9 29pTanTe3 ol LATTmey
SaWICJ TINTTL J3PdL

RS 2'0 T 0> g T awpTIUopoUlg ATTWRd
samaoJ1ydo oLy JapI0

£t e 36T o6zt 2 auprInesdug ATywe

PR 2l 6*¢ 659" 1 G aupTadnTy ATTWE.d
sawao}iadnrn Ispao

T 0= I°cC 10> 1 T BBDTLINO) ATTmRS

g0 o'y 0> 149 1 aeprTTrnduy A1vmm,]
BIWIOITTTINAUY Japdn

e GT LT 0> fe T sEpTagsostda] LtTmed
SAIOJTI0UCTING JI PN

91 LE o "1 1 aepIIssusdroy ATTmey
BIULOJTIesusdTOY JaDI0

g'n T'1 T 0> T T PBPTANQOTTAN AT1umey

g1 0L T 0> L z supIgEARa] LTTme]
SIWMA0ZT B Xapap

Lc N g 0> T T s8pTTENbg ATTWed

1'C e 10> T T eepruilyds Arrmey

0 c'o 0> P4 T SEpIUIYIBYoaE] ATTWed
E3WIVI{TRNDBG JapI0

FHLL-T) 123} SET T} 1yZney { Zaqumy )
23105 ¢ JUTom IR30L ID JaqmTy paquasaaday Y248] ur pejuagasday
[ SRR K] 18307 JusDIA TH36L satTaadg SIITIWE,] PUR RIIDID
SEBWCTH SATIRISY SIRQERN SATIRTZH

‘4leT ‘Lrenvup yBnoayy £lET *Aienaqgsy woal porasd yjuouw-zT syl Puranp sataengsa BUTTOLE) IR0
YT SIYSLED TABLY Woleg ¢ (| $34FTen PUE SJIaquUU £3) SUDTINQTITUOD HATTIETHL JLI5HY PUW J&pan AQ E21TTIE] pUw satoads Jo sJoqumy 9 ITqEL



2k

0= T 0> T 0 Qe £ sepTrdTLL ATTWwR]
w0 0re £'0 691 2 SEDPTIEWO IS ATTUEL
0> LY T'0» 1T T suprIquosg ATTOEY
5T 31 £°0 64T T sEpTInTYoTLL ATTwed
T o> TO» T 0> 9 [ PBEITACH ATTwedq
0> 20 10> GE T swprTUUSTE ATTWRd
3> > T 0> or T swprdoosoura) Arrded
T 0> o> T 0> T T aswprusvalfydy Lf11wed
T 0> T = T 0> it 2 aEp1TTénN AT1weg
T 0> g 0> T T spprddrudy LyTusyg
T 436 2rige 619 295 2N oT aRpTUIRTOg ATTWE]
T 55 ne 10> o 1 erprIadg ATTwwd
[0 w'C T 0> [ T 2vpTisSupEmNod KT TWRJ
T'0> 1 0> 0> 4 1 oeprus[ang LTTERJ
6'0 £ h 11 069 f esprBusae; ATTDD]
z0 21 T'0> LT 1 aepTuo)Bwod ATTURd
10> 0> T 0> £ 1 aepioasd ATTWE4
T'0> 0> 10> 1 T sepryasnIjus; AT1wmy
T 0= 0o T 0= 1 = sepiuedasg ATTwed
10> 20 o> LE T QWPTAYNDFOxag ATTURY
gamIngTosad ISPI0
10> 0> T 0> Z é agpiyseuiuls f{Toeg
SAWICITS150Ia3560 3P0
T°0> 1G> 0> £ T SRPTUTIAYLY ATTWBRA
SAMIOTTUTIATYY I8DI0
0> 0> T [ T awpT1pTHdy L1Tued
L e 6L b T29°T £ SELTDPEN ATTWBJ
S3WICITPRY JI3PIO
10> 0 10> £ 1 aBPTICSATA0N ATTWES
S80I TO083TH0N JSPID
42180 ﬁwﬁ 4o38] 142ney { I3QUON )
18907 J2 FUATOM T=IL 19 J3QUnN pajuzdaxday yate; UL pajussaxde
1naniad 8300 JuaDLad TEI0L satroadg S9T{IWB4 DUE mamﬁiw

SSEMOTH wAflBSY

sIa0uriy sAT36[aY

{ ranuTIuOD} ‘9 PTARL



25

0' 00T $' 06> 0°00T n99° 2y gg sTej0
10> 0> 10> 1 T FEPTIUCPOL] LTTERA
T > 0= T 0> 2 T IBPIIUCPOYALS] ATTweg
T'0> T'0> 0> 6 T BYWPIRTITed ATTwRd
FIEIOJT IUOPOBILS], IBPIN
T 09 g0 g9t T supIssoTious) ATywey
Lo g g0 66E T supIsT0S ATTEm
N1 69 2’0 £at 9 aBDTUI0g ATTmed
SIMICITICIUCINDTI JSPIQ
Yyogm) {3} yages UFney { Taquny )
T230L JO TB1aN T8I0 JO Tammy pajussaiday yoyey uy pajussazday
JUB2I34 18308 Jusadag T¥10 sa1oadg SITTIWRd DU BI2PI0

BSHWOTE SAITB[SYH

SJaqunif;, SAT}181aY

("penuriuog) ‘g STqEL



26

10 h H o 10 iz 6E TSWSK SUSLIS
£°0 1% 9'1 0 92 on NITY TSRS
10 0f 50 0 LT T e TaIs IR
T°0 an 70 0 He 0% TN B1Feqg
0 > 2% 2'0 T'0 &2 £S 5T = TSWSE
40 na 92 0 £2 £4 FRECTAGST BYINTEYS]
E°D 1z 8T 10 22 gl ToUE ST Io0s © T

10 9g T2 T'C 2e ) FETETOYEY STV
970 LT TN 10 1z gl wBY SYUEEND
9°a €2 2't 1'0 oz LL BH3w3O0TN BRINTE3oL
gt ot 0'01 10 61 06 “B{Te] sniay
£°0 ge g1 20 a1 6T SNGoDTRe S BNLIIa5d
n1 €T 9*L £'0 Ay 60T ENInide] BILINTAoTAL
£°Q 2¢ g'1 £0 9T e T80 Pweuoy 38 TaD
£'0 0t i1 £0 &1 972 Bfesdeq_Bouo0y
2'o 9¢ 670 50 T LzE SEUaus3e0 WHOR0AG]
T 1T 0°g 9°0 €1 29¢. WeniHeId sninudulis
90 6t S°E g0 2T Lon BNREINO¢E Sa30901L],
£T0 £L ST Lo 1t 29% FILVA]HE@Y GE01Y
9*0 0z 13 670 o1 glé BhUMBAIYS BAJQUOSBOIOTHD
9'1 1t £'g £ 1 6 £28 BOOuEIRq BLLJ00ARIE
2t g 9 L1 3'Z g 219" 1 “BTHea a7okqdoaf]
£°6 i 2 hs g'e L ZEL'T TR0 BNINTB39]
nD'g s 9T ER 0t 9 £95°T sanslaqs vLlejp41ed
Lg 9 0rTE '€ 5 SET'a 87179852 DOT0BOUAD
#'0T £ 118 e g L Lhe* s SNINY 08X SOEOIECTH]
CRUAS Z §°56 7° 4T 13 00" 6 ST3aTMpUh HOROACIOTH
5% L n°61 €6t 2 nl0*2T TTITUS938 sououy
6T i 9401 £Tgt T 266°£2 AN BT0BOUST J9JITI939
y2480 Fuay {39) qa3E] quey ydne)

Teysl o SEBWO LY qiTan Te305 JO TaopIaumy Jaqumy
ELERREN T™0L FuaSId T90L patoadsg
SEENOTE SATIHTAY SJAaqUNE SATIRTIN

. . "nl6T *LLenus
yfnoays £L6T CArEnIqad wo.l Sa1JEN3Se BUFIOIE) WINOg U1 (PIVGWOD =1 (3836 TTH) TABIT mO3L0Q £q paanydeo sapoade usty 8¢ Lq

peyuessIdad UYIED THIOY JO s¥Ejusosad pow *3uPTas puw faqunu g IDUEDPUNGE Fo J3pIo UT SBUTNURI ‘831yItss [Wioq ‘slaqumu TBIOL

<) @TasL




27

‘UCTHEOTITIUSPT 2AT3FIUI Ly

0> [} T'0 » 0> L 'y STNEOUNILE YoBataod)
ho 2 'z T'0> an £ WuTquEs 81qud5e(]
30 ze £°€ T'0s 4n : symodo seTUoded
60 a7 ' 0 oy q W WO
0> oL 0 » T'0> 5 f YINTTSI00TEND aISHunTATY
T°0 64 £°Q T0x> i 4 SUajouy BWPLUAD
0 nY %o T'0> n g SXSICILNTS ST IO
T°0> 99 10 0> W 5 CLEL P T v i ki
T'0> s 20 T0» En 9 TitTea efokqdoin
0 2R '0 0> £q 9 TRIPTOANON UOPOFET
o gE &0 T°0>» £n 9 IEOTToU GOToRCUAy
0> 09 0 T8> 2 J SoTqATepeTINd 9TIBTad0I305]
T°0> &9 10 > T°0> L] 6 ENpIdETY STH JUEWGOH
[he g1 £o o> ch T STeonby STETVAIIIA05
o> £9 0 0> 19 et MMN23%RI8-A eNdoosna38Y
10> IR £'0 0> gk LA BIWIA1E 0736 7I001908)
LA 21 IR 0> gt it ANYIUWAY IAAC JaSUSA T oy
T'0> 19 T'0 T'0> Le ST gN0BE019 SNACITE
T " R0 T'0> 1 LT SNIBTHOET SNIGCHOIRAES O
2T0 hE 2'1 T0> *13 LT X1J1BITEE STmO3UWGg
10> 94 z2'0 10> GE g1 SIS ST ANTTIOSY
T'0» 15 £'0 10> e 0z TOUATY YUELES
T'0> le 20 10> ££ £z SnaejdoTyds SANTUNTIOTTTS
0> L9 10 10> 28 w2 » SRTROTYY MOTousTYY
gk 6 $ LT To> 2t 2 FHSET0 IMSTECETIST
&°0 ST 6% 0> 1€ L4 T 1E5HTeT SATTIITIOIST
£°0 62 LT T'o> Tt <z MEeT SATTSTINIY
o> £4 2°0 T°0 > ot 82 VEIEETDIAGE ¥EOTY
0> £ g2'0 10 6z £f ST1}1EX6E SUGION
10 os £ o] gz GE T23UST snjuaerqoadiy
Lo 81 0"k 0 g2 SE 3823907 BTTINTOY
yo4By Humy {34 Gogup AUBY Jyns)
TeloL Jo EEHIOTY Ly T830L JO T8OTIIWNY Jaquiny
IUBDIS ] T840 JUSI T8 T®IOL vetoadg

SEUHOTH JATIEL0Y

SISQUNY SATI38195

{-panuysuop) ‘L a1qeg



28

TUQTYERTITIUIPT PATIRIUS Ly

0001 L'lqs - o oot n§9° 29 STYIOL ANYHD
10 > g 0 > T'0 > an T TAoeng STQIEARGAS
T°0 > 18 0 > 0 > B 1 SEPTIOTY STMGEUTIAG
9'Q Te 't T'0 > an T SBIYUBYE BNTwNDg
0 it [ adv; T0 > o T TovdAz PUIAUA]
10 > e 0 > 10 » an 1 SUOTEY JANE BUSHIAUAS
20 49 1 T'0 » &M T STBOUSY, wisqdouldy
0 > 13 0 = ™0 > an T # SUBTOAD SNIOUOTA]
10 > ag 0 = 10 > on T ENGTI0E B moGe]
0 > ng 0 T'0 » a1 T BRTeW STANTYIOT
o= 28 T°0 > Te > an 1 T8Ingauts euosciqos
10 > L T0 > 0 > on 1 SNoILEmS |48 snL2U0TA00
o> 89 0 > o> 8% T sNquLERY SNTTRU0TQ00
0 > 39 T'0 = 0 > ot T WHOS0a10q BNTIUGCTQOD
0 > gL g > 10 > gh b mMURTLedas BHGBOIO]
o > 8% T°0 10 > an 1 SRITUWII0 JaTUOD
0 > 28 T'0 > 0> BH T 13050008 X830 ABeT U
10 > 29 10 10 > Ly 2 WU Ie0 BPTOBSTH
e oL} 50 10 > Ly F:4 IBACUIRIISY UOPOTOTIAOZTIUY
0 > £l 0> 0 > In 2 wEeIno TLATH
0> 1L T'0 > 10 > iy 2 snTeydeo 1

10 2 4] 10 0 > iy 2 ST3EI1AGB] BUTWYdID0ER]
T'0 an £'0 T0 > IR F SNTBUAS DAGET] SLINTHYD
1°0 > 6L To > 0 > Ly 2 79809 ﬂslomqwt
T'0 > 65 10 10 > an £ STUEPTIOTS mﬁu.ﬂwowp
o > 9L e > T'Q > oh £ + STUTL0ABD_BNIOUOFAL
10 > 2l o> o> an E SUB0ABARTY BodRg
0 > LL 1'c » 1°0 > 9n £ STpIUSW WID]AH
10 LE g'o 0 > an £ BTTE}RU SNANTELIL
yo3ey biey T wa: yo4%) MUy udney

1234 Jo SEWIOLH AWYFTIM 18305 39 TEOTISWNY ZaquEmy

AUIIIIG THI0L AURIIABG o308 gatoady

SEYHOLY SAL3B10d

S IaqUM} SATIHLAH

{ *panutiual) ¢l atawl




the south Atlantic and Gulf coasts {Welsh and Breder, 1923). However,
star drum abundance varies considerably within this range. Although
present in the Chesapeake Bay area, this species is more abundant

in North Cerolina (Hildebrand and Cable, 1934), South Carolina (Dawson,
1958; Bearden, 196L; and Lunz and Schwertz, 1970), Georgis (Dahlberg
and Odum, 1970; Dahlberg, 1971; Hoese, 1973), and in Florida south to
Cape Canaveral (Anderson, 1968). Star drum is not common in south-
eestern Florida (Gunter and Hall, 1963) or along Florida's west coast
(Joseph and Yerger, 1956; Springer and Woodburn, 1960). Low numbers of
star drum were reported in Alabems (Swingle, 1971} and Mississippi
(Christmas and Waller, 1973) with numbers increasing to the west in
Louisiana (Gunter, 1938; Perret et 21,,1971; Perret and Caillouet, 19Tk}
and Texas (Gunter, 1941). This species was represented by some life
stage in every month and in every msjJor estuary or coastal region of
South Carclina (Table 5). Dahlberg and Odum (1970) alsoc found star

drum abundant during all months in two Georgie estuerine systens,

Total catch. During the year, 23,992 star drum, with e total
weight of 105.6 kg, were obtained at all stetions combined {Teble T).
This species ranked first in numerical abundance statewide, constituting
36.3% of the total number of fish captured and first in weight, represent-

ing 19.3% of the total fish biomass for the year.

Total length, temperature,and salinity ranges. Star drum collected

in the estuaries during the year had a total length range of 16 - 217 mm
and occurred over a bottom salinity range of 0.9 - 3L,4°/gp and a bottom

temperature range of 8.6 - 30.5 C {Table 8),
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Length-frequency relationship. The length-frequency relation-

ship for star drum from all stations is summarized in Table G. Both
young and adults were captured in gquantity by our bottom trawls.
This is consistent with the findings of Hildebrand end Cable (1934)
that star drum appear to dwell st or near the bottom throughout life,

Totel lengths for fish obtained from February to June ranged
from 38 - 137 mm, suggesting that the majority of these were young-of-
the-year from the previcus summer spawning period. These can be
traced from February at a modal length of 60 mm, to April at a modal
length of 65 mm, and further to June st a model length of 85 mm.

The first recruits from summer spawning appeared in July and ranged
from about 18 - 67 mm total length. In the same month, overlap was
apparent between the new recruits and one-year-olds (epproximate total
length range 68 - 117 mm) with distinet modes of about 50 mm and 100 mm
for the twe respective year-clesses, From July, 1973 teo January, 197k,
a wide range of total lengths occurred, indicating continued overlapping
size distribution between young-of-the-year and one-~year-old star drum.
One exception occurred in October when a single specimen, with a total
length of 21T mm, was collected. In all probability this fish wes at
least 2 years old.

Our length-frequency results compare favorably with those obtained
by Welsh and Breder (1923) for midsummer ster drum populations in Winyah
Bay, South Carolina,and alsoc are consistent with results obtained by
Dahlberg and Odum (1970) for Georgia star drum populations. Star drum
spawning occurs in late spring and early summer, with May end June the

principal spawning months on the Atlantic cosst. Maturity is reached at
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the age of cne year {(Welsh mnd Breder, 1923). The length=freguency
data indicate that both young and adults are present in South Carolina
estuaries during the spawning season. These results agree with
Hildebrand and Cable's (1934) observation that the young are hatched
on the same grounds regularly occupied by the adults and that no

spawning migretion occurs.

Distribution and relative abundsnce. In the North Edisto River,

154,347 star drum, with a total weight of 57.7 kg, were caught during
the year (Table 10), In this estuary, the species ranked first in
nunerical abundance, constituting 50.8% of the total number, and first
in weight, representing 33,4% of the total fish biomess for the year.
Star drum were present in this estuary throughout the year, and were
most asbundant in the estuery during fall and early winter (September -
December), when 81.5% of the year's catch occurred (Table 11). The
species was not present at any station during every month, but was
recorded at one station (Wadmalaw) during 11 months. This fish was
most prevalent &t three stations - Yonges Island, Bears Bluff, and
Steamboat Creek, which together accounted for 91.2% of the star drum
caught. Of all eight stations, Bears Bluff showed the greatest abundance
with 47.4% of the total obtained for the North Edisto River.

In the South Edisto River, 3,478 star drum, with a total weight
of 18.8 kg, were caught during the year (Table 12). In this estuary,
the species ranked first in numericel abundance, constituting 34.7%
of the total number, and second in weight, representing 19.2% of the
total fish bicmess for the 12-month period. Star drum were most
prevalent in the lower reaches of the South Edisto, with little penetra-
tion Into the upper brackish to freshwater portions of the estuary

(Table 13). The two seawardmost stations {Bay Point and Fenwick Island)}
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b2

together accounted for 9k.7% of the star drum caught in the South
Edisto. The species was absent throughout the year at Snuggedy

Swamp, the station furthest upriver above the freshwater line. From
midwinter through summer, this fish was restricted to the mouth of

the river (Bay Point), with no appreciable penetration into the estuary.
Star drum were most abundant in the estuary during mid-fall to

early winter (October - December), when 86.0% of the year's cateh
occurred.

In the Cooper River, 2,727 star drum, with s total weight of 11.3 kg,
were caught during the year (Tgble 1L4). In this estuary, the species
ranked first in numerical abundance, constituting 26.0% of the total
number, and fourth in weight, representing §.2% of the total fish
biomass for the l2-month period. This fish was most numerous in the
lower third of the estuary (2t the mouth of the Cooper River and at
Cummings Point), whick accounted for $8.3% of the star drum caught in
the Cooper River. GStar drum were completely absent throughout the year
at "The Tee ", the stetion furthest upriver above the freshwater line.
This species was most sbundant in the Cooper River estuary during Septem-
ber and October, when 57.3% of the year's cetch occurred (Table 15).

No Cooper River station hed star drum present during all months. This

fish was sbsent from all catches during February, March, and June in econtrast
to the North and South Edisto, where star drum were present during those

same months.

Distribution and relative abundance of star drum at additional
stations trawled quarterly in the northern, Charlesten, and southern

regions of the state are sumnarized in Teble 16.
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Anchos mitchilli (Bay Anchovy)

The bay anchovy {Anchoa mitechilli) is the most sbundant engraulid
in South Caroline estuaries (Table 7}. This schooling fish ranges
from Massachusetts to Texas (Smith, 1907: Hildebrand mnd Schraeder,
1928) and as far south as Yucatan, Mexico (Hildebrand, 1963}. The
specles was previously reported in South Carolina by Fowler (19L5),
Lunz and Schwartz (1969}, ang Cupka (1972). This engreulid was present
in some life stage in every month and in all major estuaries or coastal
regions of South Carolina {Tables 5 and 17). Miller and Jorgenson
(1969) and Dahlberg and Odum {1970) elso found bay anchovy abundant

throughout the year along Georgis beaches and marshes.

Totsl catch. During the year 12,074 bay anchovy, with a total
weight of 19.4 kg, were obtained at all stations combined (Table 7).
This species ranked second in numerical abundance statewide, constituting
19.3% of the totsl number, and seventh in weight, representing 3.5%

of the total fish biomass for the 12-month period,

Total length, temperature,and salinity ranges. Bay anchovy

collected in the estuaries during the year had a total length range
of 22 - 88 mn and occurred over & bottom salinity range of <0.1 - 34.2%

(Table 8) and a bottom temperature range of 10.3 - 31.4 ¢ (Table 8).

Length-frequency relationship. The leng‘ch-frequency relstionship

for bay anchovy from all stations is summarized in Table 17. In different
parts of its range, spawning may occur from as early as April to as late
as September {Hildebrand and Cable, 1930), with pesk spawning in the

Carolines occurring avout July (Kuntz, 1914). Bay anchovy present in
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South Caroclina estuaries during February had a total length range

of 33 - 72 mn, and doubtless were the progeny from previous summer
spawning. These Young-of-the-year can be traced from a modal length
of about 55 mm in Februery to modal lengths of 65 mm in April end

70 mm in May. As summer apnd the new spawning seascn approached,
difficulty in separating one-year-old fish from new recruits increased.
This extensive overlapping in summer estuarine populations can be
attributed, in large part, to the lack of eny major migretion by the
species (Hildebrand, 1963) and also to the long spawning season and
the small size attained (Hildebrand and Cable, 1930).

The new young-of-the-year were first recruited intoc our travl
catches in July, at about 18 - 47 mm in total length. These new
recruits were probably the offspring of the one-year-old fish already
present in South Carolina estuaries. From July through January, 1974,
it ig difficult to trace the young—of—the-year'beyond L2 mm total
length since these lengths integrate guickly with the remainder of the
pepulation. This bay anchovy length-frequency relationship is similar to

thet found in Georgla marshes by Miller and Jorgenson (1969),

Distribution and relstive abundance. In the North Edisto River,

5,216 bay anchovy, with a total weight of 8.6 kg, were caught during
the year (Table 10). In this estuary, the species ranked second in
numerical abundance, constituting 18.5% of the total, and fourth in
weight, representing 5.0% of the total fish biomass for the 12-month
period. Bay enchovy were rather evenly distributed in the estuary

throughout the year and at ell stations (Table 18). Catches were greatest

hg
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during Januery, 1974, but only slightly so, with 15.9% of the year's
total contributed during that month. Although this species was most
prevalent at the Dawho River station (accounting for 28.7% of the
year's total catch in the estuary), all stations sccounted for appreciaeble
portions of the total catch.

In the South Edisto River, 1,155 bey anchovy, with a total weight
of 2.0 kg, were caught during the year (Table 12}. In this estuary,
the species ranked fourth in numerical abundance, constituting 11.5%
of the total number, and 12th in weight, representing 2.0% of the
total fish biomass for the 12-month period, Bay anchovy were present
in the South Edisto estuary throughout the year, with slight peaks
occurring during April - May and December (Table 19). Catches
decreased with increasing distance upriver (therefore with decreasing
salinity), with Bay Point at the estuary mouth contributing 67.4% of
the year's catch, followed by Fenwick Island, Sampson Island, and Snuggedy
Swamp at 30.1, 2.2, and 0.5% of the catch, respectively.

In the Cooper River, 1,481 bey anchovy, with a totel weight of
2.6 kg, were caught during the year (Table 14). 1In this estuary, the
species ranked third in numerical abundance, constituting 14.1% of the
total number, and 1lbth in weight, representing 1.9% of the total fish
bicmass for the 12-month period. Bay anchovy were present in the
Cooper River estuary throughout the year, but were most abundant in
December, when 33.2% of the year's catch cccurred (Table 20). This species
was moderately abundant at all stetions from Cummings Point (at the
mouth of Charleston Harbor)}, upriver as far as Big Island. However,
no bay anchovy managed to penetrate as far as "The Tee", the station

furthest upriver above the freshwater line.

2l
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Distribution and reletive abundence of bay anchovy at 16 additional
stetions trewled gquarterly in the northern, Charleston, and southern

regions of the state are sumarized in Table 21,
Micropogon undulatus (Atlantic Croaker)

The Atlantic crosker (Micropogon undulatus) is known from

Massachusetts to Texes (Welsh and Breder, 1923; Hildebrand and Schroeder,
1928; Hildebrand and Cable, 1930) and is one of the most common species
of marine fishes present in South Carclina coastal waters. Some life
history stage of this scisenid is present in every month and in every
major estuary or coastal region of the state (Bearden, 1964). The
Atlantic croaker is utilized by south Caroline's inshore fishermen

as & source of recreation and as a food fish.

EEEE&.EEEEE' During the year, 9,030 croaker, with a total welight
of 95.5 kg, were obtained et all stations combined (Table 7). This
species ranked third in numerical abundence statewide, constituting 14,L%
of the total pumber, snd second in weight, representing 17.4% of the total

fish biomass for the 12-month periecd.

Total length, temperature, gggsalinigx ranges. Croaker collected

in the estuaries during the yesr nad a totel length range of 20 - 293 mm
and occurred over & bottom salinity range of <0.1 = 3%4.2%/00 and a bottom

temperature range of 9.2 - 31.4 C (Table 8).

Length-frequency relationship. The length-frequency relaticonship

for Atlsntic crosker from all stetions is summarized in Table 22.
At various locations througheout its range, Atlantic croaker spawn from

August to April, with the majority of spawnirg occurring between
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November and Februsry (Welsh and Breder, 1923; Hildebrand and
Schroeder, 1928; Hildebrand and Cable, 1930; Suttkus, 195h; Hansen,
1969). Spawning takes place in South Carolina coastal waters from
October through January (Bearden, 1964).

Newly-recruited croaker from fall-eerly winter spawning were
sbundant in South Ceroline estuaries as early as January {Table 22).
These young fish, with a total length range of about 13 - 82 rm,
dominated the catches during February and March, In additicn, some
larger croaker, at 113 - 187 mm and in all probability cne-year-old
fish, were also present. During this period, however, most adults
remain outside the estusries in coastal waters, vhere spawning has
recently taken place (Bearden, 1964}, thus probably sccounting for the
low numbers of older fish collected. Total lengths for croaker captured
in April ranged from 18 - 192 mm with two distinguishable modes {at
60 and 145 mm), suggesting en overlapping presence of young-of-the-year
{(total length range of ebout 18 - 122 mm) and one-year-cld fish (total
length range of about 123 - 192 mm), From April through October the
catches were once more dominated by young-of-the-yeer ﬁhich originated
in the 1972 - 1973 winter spawning. These young-of-the-year can be
further traced to July at a modal length of 80 mm. Migration of larger
adult Atlantic croaker out of the estuary once more in late summer and
early fall is typical of the species (Bearden, 196k4; Hansen, 1969) and
may sccount for the low numbers caught at that time. These smaller
catches of larger fish may also be due at least In part to escapement
from the small 6-m (20-ft) otter trawl.

The wide range of total lengths, from 18 - 297 mm, occurring in
December, 1973 and January, 1974 almost certainly indicates an overlepping

size distribution of the young-of-the-year, one-, and two-year-old fish,
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These length-frequency results compare favorably with those previoualy
obtained by Bearden {1964) for South Carolina crosker populations, by
Hildebrand and Cable (1930} for North Carclina populaticons, and by

Suttkus (195%) for Louisiana populations.

Distribution and relstive sbundance. In the North Edisto River,

2,779 Atlentic croaker, with a total weight of 7?8.1 kg, were caught
during the year (Table 10). In this estuary, the species ranked fourth
in numerical abundance, constituting 9.8% of the total number, and
second in weight, representing 16.3% of the total fish biomass for the
12-month period. Crosker were generally distributed throughout the
estuary, but were most prevaleni at two adjacent stations, Steamboat
Creek and Wadmalew, vhich together accounted for 70.4% of this species
caught in the Rorth Edisto. Croaker were present in the estuary
throughout the year and were most abundent in the estuary during June
and July, when 85.7% of the year's catch occurred {Table 23). However,
no North Edisto station had this fish present during all months and in
Toogoodoo Creek only eight cromker were caught, with all of those
oceurring during a single month.

In the South Edisto River, 1,623 croaker, with a total weight of
9.6 kg, were caught during the year {Table 12)., In this estuary,
the species ranked second in numerical abundance, constituting 16.2%
of the totel number, and third in weight, representing $.8% of the total
fish biomass for the 12-month period. Croaker were present in the
estuary throughout the year, but were most ebundant in Degcenmber, when
21.0% of the year's catch occurred {Table 2L). At least 10.0% of the year's
catch occurred in each of five separate months, indicating a relatively

even seasonal distribution. No Bouth Edisto station had croaker present
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throughout all months, although the species was found at Fenwick
Island during 11 months of the year. The speciles favored the middle
resches of the South Edisto, with Sampson Islaend and Fenwick Island
stations together accounting for 92,5% of the croaker found in the
estuery during the year. At times, this fish was found at the river
mouth {Bay Point). However, sbundance at this location was lower then
at adjacent stations upriver. Crosker were generally absent from

the station furthest upriver above the freshwater line, but in two
months (June and December) the species was able to penetrate upriver
to Snuggedy Swamp, a typically freshwater habitat.

In the Cooper River, 2,512 croaker, with a total weight of L1.k kg,
vere caught during the year (Table 14). In this estuary, the species
ranked second in numerical abundance, constituting 24L.0% of the total
number, snd first in weight, representing 30.3% of the total fish
biomass for the 12-month period. Croaker were most prevalent in the sea-
ward third of the estuary, at the mouth of the Cocper River and at
Cummings Point, which together accounted for 91.2% of this species
caught in the Cooper River. Like the South Edisto, few croaker were
able to penetrate to the stations furthest upriver (Big Island and
“The Tee") in brackish to freshwater. The species was present in every
month except November, when seﬁward migration tekes place (Bearden, 1964).
This fish was most abundant in the Cooper River in April, when b4bL.6%
of the year's catch occurred (Table 25), No Cooper River station had
croaker present during all months..

Distribution end relative sbundance of Atlantic croaker at 16
additional stations traswled quarterly in the northern, Charleston, and

southern regions of the state are summarized in Table 26,
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Leiostomus xanthurus (Spot)

The spot (Leiostomus xanthurus) is one of the abundant small

sclaenids and is present in some life stage in every month and in
every major estuary or coastal region of South Carolina {Tables 5 and
27). This species is distributed slong the Atlentic and Gulf coasts
from Massachusettis to Texas (Welsh and Breder, 1923; Hildebrand and
Schroeder, 1928; Hildebrand and Cable, 1930} and as far south as the
Bay of Campeche (Springer and Bullis, 1956; Dawson, 1958}. Throughout
its range, spol is an integral part of the commercial fishing industry

and is also an established favorite of sport fishermen.

Total catch. During the year, 5,347 spot, with a total weight
of 57.1 kg, were cbtained at all stations combined (Table 7). This
species ranked fourth in numerical abundance statewide, comstituting
8.5% of the total number, and third in weight, representing 10.4% of

the total fish biomass for the 1l2-month peried,

Total length, temperature, end salinity renges. OSpot collected in

the estuaries during the year had a total length range of 22 - 212 mm
and cccurred over & hottom salinity range of 0.1 - 34.4%/co and a
bottom temperature range of 11.6 - 31.4 C (Table 8), This salinity
range corresponds closely to the 4.5 - 36.0°/00 reported for spet in
South Caroline waters by Dawson (1958). Although spot are euryhaline

(Gunter, 1956), most individuals remsin in waters above 10%/o00.

Length-frequency relationship. The length-frequency relationship

for spot from all stations is swmmarized in Table 27. Few individuals

were present in the estuaries during February and March, 1973. Total
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lengths for spot that were captured during that period renged from 83 - 212 mm,
suggesting that these fish were at least one year of age. During this
period mest adult spot remain outside estuaries in coastal waters following
previous fall spawning (Hildebrand and Schroeder, 1928). This may account
in part for the low numbers captured by trawl prior to April.

Postlarval spot were sbundant in South Carolina estuaries during
February and March, but due to their small size and the fact that the
majority have not adopted a benthic mode, they were not susceptible 1o
capture by tottom trawl at thaet time.

Ir April the first recruits of the new year-class (originating from
the 1972 - 1973 spawning} were apparent and ranged from about 18 - 52 mm
in total length. At this time, one-year-old spot also appeared in
greater abundance in the estuaries, with their presence 1n April shown by
a clearly separated mode and & mean totel length of about 1L0 mm. From
April through November, the catches were dominated by young-of-the-year.
These are alsc evident in July at a modal length of 70 mm and Octoker at
a modal length of 90 mm. The absence of larger adult fish during late
summer and early fall is probably due, at least in part, to avoidance cor
escapement from the small 6-m (20-ft) trawl. The wide range of total
lengths, 886 - 207 mm, oecurring in January, 1974 almost certainly indicates
an overlapping size distribution of one-snd two=year-old fish.

These length-frequency results compare favorably with those obtained
previously by Dawson {1958) for South Carolina spot populatiens.

Qur length-frequencies for young~cf~-the-year correspond with those for
first-year spot collected with seines in Georgia marshes (Miller and
Jorgenson, 1969}, and by trawl, seine, &nd push nets in Tampa Bay, Florida

(Springer and Woodburn, 1960).
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Distribution and relative sbundance. In the North Edisto River,

3,378 spot, with a total weight of 23.9 kg, were caught during tllae year
(Table 10). In this estuary, the species ranked third in numerical
sbundance, constituting 12.0% of the total number, and third in weight,
representing 13.8% of the total fish biomass for the l2-month period.
Spot were generally distributed throughout the estuary, but were most
prevalent st two stations, Steamboat Creek and Dawho River, which
together accounted for 63.9% of the spot caught in the Korth Edisto.
This fish was most abundent in the estuary during June and July, when
87.8% of the year's catch occurred {Table 28). No North Edisto station
had spot present during all months and the species was ahbsent at ell
stations in February and March.

In the South Edisto River, 223 spot, with a total weight of
1.4 kg, were caught during the year (Table 12). In this estuary, the
species ranked eighth in numerical abundance, constituting 2.2% of
the total number, and fourteenth in weight, representing 1.L4% of the
total fish biomass for the l2-month period. Spot were most prevalent in
the lower half of the estuary, at Fenwick Island and Bay Point, which
together accounted for 91.9% of the spot caught in the South Edisto.
This fish generally did not penetrate the upper reaches of the estuary
and was never teken at Snuggedy Swamp, the station furthest upriver asbove
the freshwater line. The species was most abundant in the estuary
during Mey and June, when T4.9% of the year's catch occurred {Table 29).
No South Edisto station hed spot present during ell months and the species
was absent from all catches during February and March.

In the Cooper River, 381 spot, with & total weight of 3.1 kg, were

caught during the year {Table 1k). In this estuary, the species ranked
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seventh in numerical sbundance, constituting 3.6% of the total
number, and tenth in weight, representing 2.3% of the total fish
biomass for the 12-month pericd. Spot were mOST numerous in the lower
third of the estuary (at the mouth of the Cooper River and at Curmmings
Point ), which sccounted for 72.2% of the spot caught in the Cocper River.
This fish wes absent from the catches throughout the year at "The Tee”,
the station furthest upriver sbove the fregktwater line, The species
wvas most abundant in the Cooper River estuary during July and August,
when 88.2% of the year's catch occurred {Table 30)., Spot were almost
completely absent in the estuary from September through January. No
Cooper River station had this fish present during all months. In contrast
to the North and South Edisto, at least & few spot were present in this
river during February and March. However, the species was absent from
all catches during December.

Digtribution and relative abundance of spot at additional staticns
trawled guarterly in the northern, Charleston and southern regions

of the state are summarized in Table 31.

Cynoscion regalis (Weakfish)

The weakfish (ngoscion regalis) igs one of the larger scimenids
found in South Carolina ccastal welers. This species contributes %o
both sport and cormercisl fisheries (Lunz and Schwertz, 1969) and can
be found slong the Atlantic coast of the United States from Massachusetis
to Floridas (Welsh and Breder, 1923; Hildebrand and Cable, 19343 Guest
and Gunter, 1958; Joseph, 1972). The weakfish is abundant in all mejor
estuaries or coastsl regions of South Carclina {Table 5). This wide-

spread distribution in South Caroclina coastal waters has long been noted
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(Kolbrock, 1860; Fowler, 19h45). Some life history stage of this species
is present during most, if not all, months of the year (Lunz and
Schwartz, 1969). Dahlberg and Odum (1970) also found weakfish abundant

in two Georgia estuarine systems,

Total catch. During the year 2,136 weekfish, with a total weight of
31.0 kg, were obtained at all stations combined (Teble T). This species
ranked fifth in numerical sbundance statewide, constituting 3.4% of
the total number, and sixth in weight, representing 5.7% of the total

fish biomass for the l2-month pericd,

Total length, temperature,and salinity ranges. Weakfish ccllected

in the estuaries during the yesr had & total length range of 23 - 323 mm
and occurred over s bottom salinity range of 0.4 - 34.4%/co and a bottom

temperature range of 13.7 - 31.4 C (Table 8).

Length-frequency relationship. The length-frequency relationship

for weakfish from a2ll stations is summarized in Table 32. Previous
investigators have noted & prolenged spawning season for weakfish
(Welsh and Breder, 1923; Hildebrand and Cable, 1934; Pearson, 1941;
Daiber, 1957; Massman, Whitcomb, and Pacheco, 1958)., Lunz and Schwartz (1970)
indicated that, for South Carolina waters, the major spawning period is
from May to August,
Young~cf-the-year weakfish, newly-recruited from spring-summer
spawning, were sbundant in South Carclina estuaries beginning in June
and continuing through October (Table 32}. These young fish, with a

total length range of 23 - 72 mm in June grew rapidly from a modal length
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of 90 mm in July to 125 mm in September. This growth rate, rapid
compared to that of several of the cther scimenid species obtained in
this study, was also observed earlier by Hildebrand and Schroeder (1628),
Hildebrand and Cable (1934); and Massman et al. (1958). The wide

range of total lengths for the entire population, 23 - 327 mm from

July, 1973 to Jenuary, 1974, represents an overlapping of young-of-the-
year and older fish.

In South Carolina, seaward migration of weakfish usually begins in
late fall (Lunz and Schwartz, 1970). These fish then return to the
coastal nursery grounds the following spring a&s one-year-olds,
Interestingly, however, during the present study seaward migration
was not apparent until January and this delayed seaward movement may
have been influenced by an unusuelly warm fall of 1973, Also, few weakfish
were caught in the estuaries in March and April. This relative absence
in the spring may have been due at least in part to avoidance of, or
escapement from, the small (6-m) otter trawl.

These length-frequency results compare favorably with those
obtained earlier for weakfish populetions by Hildebrand and Cable (1934),

Nesbit (195L), Miller and Jorgenson {(1969), end Dahlberg (1971).

Distribution and relstive abundance. In the North Edisto River,

596 weakfish, with a total weight of 7.9 kg, were caught during the

year (Table 10). In this estuary, the species ranked fifth in numerical
abundance, coastituting 2.1% of the total number, and fifth in weight,
representing b4.6% of the total fish biomass for the 1l2-month period.
Weakfish occurred st all stations end was generally distributed through-

out the estuary. This fish was most prevalent at two stations, Point of

L e e e A VBT A o L At e Wi
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Pines and Steamboat Creek, which together accounted for 54.7% of the
species caught in the North Ediste, The species was present in the

estuary in March and from June to December and were most abundent

L
4
1
3.
i
i

g

i
during July and August, when 64.4% of the year's catch occurred 1
i
i
1
H

{Table 33)}. No North Edisto station had weakfish present during all
months of the year. This fish was sbsent from all trawl catches in
the estuary in February, April and May, 1973 end in January, 19Tk, ?

In the South Edisto River, 316 weakfish, with a total weight of
7.1 kg, were ceught during the year (Table 12). In this estuary,
the species ranked seventh in numericel abundance, constituting 3.2%
of the total number, and fourth in weight, representing 7.2% of the
total fish biomass for the ]12-month period. Weakfish favored the
seaward half of the estuary, with the Bay Point station contributing
T1.2% of the totsl catch in the South Edisto. Catches decreased with
increasing distance upriver. At no time did this fish penetrsate to
Snuggedy Swamp, the station furthest upriver above the freshwater line.
The species was present in the estusry from August to December, but
was most abundant in September, when 57.6% of the year's catch oceurred
(Table 34}, No station in the South Edisto estuary had weakfish
present during all months of the year, This fish was absent from all
trawl catches in the estuary from February through July, 1973 and in
Januasry, 19T7h.

In the Cooper River, 49L weskfish, with a total weight of 6.6 kg,
were caught during the year (Table 1h)., In this estuary, the species
ranked sixth in numericel sbundence, constituting 4.7T% of the teotal
number, and sixth in weight, representing 4.8% of the total fish

biomass for the 12-month pericd. Weakfish favored the seaward third of
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the estuary, vwith Cummings Point and the mouth of the Cooper River
together accounting for 88.1% of the total catch for the estuary.
The species was most abundant et Cumings Polnt, the seawardmost
stetion, where 63.8% of the year's catch occurred. This fish was
pot able to penetrete to "The Tee", the station furthest upriver
sbove the freshwater line. Weakfish were present in the estuary
from July to December, and were most abundsnt during July, August,
end September, when 87.5% of the year's cateh occcurred (Table 35).
No Cooper River station had this fish present during all months.
Distribution end relative abundance of weakfish at additional
stations trawled quarterly in the northern, Charleston, and southern

regions of the state are summarized in Table 36.

Bairdiella chrysura {Silver Perch)

The silver perch (Bairdiella chrysurae), & relatively common sciaenid
in coastal waters, does not reach sufficient size for sport fishing or
marketing. This species ranges from Massachusetts to Texas (Welsh
and Breder, 1923; Hildebrend and Schroeder, 1928; Hildebrand and
Cable, 1930) and is found frequently in South Carolina estuaries (Hol-
brook, 1860; Fowler, 1945). In this study, the species was present
during every month of the year and in every msjor estuary or coastal
region of the state (Tables 5 &nd 37}. Miller and Jorgenson (1969) and
Dahlberg and Odum (1570) ccllectively found silver perch throughout

the year in Georgia estuaries from Jekyll Island to St. Catherines Sound.

_Bpringer and Woodburn (1960) captured silver perch in Tempe Bay, Fleorida

during all but one month of the year.
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Total catch. During the year 1,863 silver perch, with a total weight
of 43.6 kg, were obtained at sll stations comtined (Table 7). This
species ranked sixth ip numerical abundance statewide, conmstituting 3.0%
of the total number, and fifth in weight, representing 8.0% of the

total fish biomass for the 12-month periced.

Total length, temperature, and salinity ranges. ©Silver perch

collected in the estuaries during the year had 2 totel length range of
40 - 188 mm and occurred over a bottom salinity range of 0.1 - 34.4%00

and a bottom temperature range of 7.2 - 31.4 C (Table 8).

Length-frequency relationship. The length-frequency relationship

for silver perch from all stations is summarized in Table 37. At various
locations throughout its range, silver perch spawn from as early as
April to as late as August, with the majority of spawning occurring in
May and June {Welsh and Breder, 1923; Hildebrand and Schroeder, 1$28;
Hildebrand and Ceble, 1930). However, Springer and Woodburn {1960) found
that spewning was completed by early May while Kuntz (191L) found that
the spawning peak extends to early July.

Total lengths for silver perch obteined from February to June ranged
from 73 - 182 mm, with a modal length of 125 mm in April, suggesting
that these fish were then approaching an age of one year. The wide
range of totel lengths from July, 1973 to January, 1974 indicate an obvious
overlapping of young-of-the-year and one-year-old fish. In July, August,
and September, both yeer-classes are still represented in South Carolina
estuaries, with distinct modal lengths providing clear delineation
between the two age groups. The modal lengths for the young-of-the-year

in July, August, and September were 50, 70, and 105 mm, while the



one=year-o0ld fish had medal lengths of 1k5, 160, and 150 mm, respectively.

From a modal length of 115 mm in October, the ycung-of-the-year can be
further traced to a modal length of 130 mm in December, 1973 and
120 mm in Janwary, 197L.

These length-fregquency patterns compare favorably with those ob-
tained previously by Hildebrand and Cable (1930) in North Carclina and

by Miller and Jorgenson (1969) in Georgia waters.

Distribution end relstive ebundance. In the North Edisto River,

415 silver perch, with 8 total weight of 7.3 kg, were caught during
the year {Table 10). In this estuary, the species ranked seventh in
numerical abundance, constituting 1.5% of the total number, and seventh
in weight, representing L.2% of the total fish biomass for the 12-month
period. Silver perch were present in the estuary most of the year
(except March)} and were most ebundant in September and October, when
38.8% of the year's catch occurred (Table 38). This fish was found only
ccecasionelly in the estuaery from February through June, but was rather
evenly distributed over the subsequent months from July, 1973 through
January, 197%. However, no North Edisto station haed silver perch present
during all months of the year. The species was most prevalent al Yonges
Island (2k.0%),the station furthest upriver, and Deveaux Bank {20.5%),
the seawardmost station, which together eccounted for LL.5% of the silver
perch ceught in the North Edistc. The abundance of this species at the
two stations furthest apart is additiomal indication that silver perch
were generally distributed throughout this river system.

In the South Edisto River, 100 silver perch, with a total weight

of 2.6 kg, were caught during the year (Table 12). In this estuary,
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the species ranked eleventh in numerical sbundance, constituting
1.0% of the total number, end tenth in weight, representing 2.6% of
the totel fish biomass for the 12-month period. ©Silver perch
ccourred at all stations in this river system but were most numerous
at the estuery mouth {Bay Point), which accounted for 71.0% of the
year's catch. Catches of this fish decreased with Increasing distance
upriver. The species rarely penetrated to Snuggedy Swamp, the station
furthest upriver above the freshwater line., Silver perch were present
from August, 1973 to January, 1974, and were most abundant in October,
1973, when 67.0% of the year's catch occurred {Table 39).

In the Cooper River, 279 silver perch, with & total weight of
9.3 kg, were caught during the year {Table 14%). In this estuary
the species ranked eleventh in numerieal abundance, constituting 2. 7%
of the total number, and fifth in weight, representing 6.8% of the total
fish biomass for the 12-month pericd. Silver perch occurred in
Cooper River catches during nine of the twelve months, and were most
sbundant in December, 1973, and January, 1974, which together accounted for
73.8% of the year's catch (Table 40). The species was most prevalent
8t three stations in the middle reaches of the Cooper River estuary.
These three stations, Big Island (21.5%), Forth Charleston {12.9%}, and
the Cooper River mouth (64.9%), together accounted for 99.3% of the silver
perch captured. No silver perch penetrated upriver to "The Tee”, above
the freshwater line.

Distribution and relative abundance of silver perch at 16 additional
staticns trawled gquerterly in the northern, Chérleston, and southern

regions of the stste are summarized in Table 41,
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Ictalurus catus (White Catfish)

The white catfish (Ictalurus catus) is the most ebundant ictalurid

present in South Carolina estuaries (Table 7). The range for this
species has been variously reported from New Jersey to Floride {Hubbs
and Lagler, 1949,; Carlander, 1969} and into Nevada and Califarnis
(Schwartz and Jachowski, 1965). Mansueti and Hardy (1967) summarized
the range as being from coastal streams in Pennsylvania, New York,

and Massachusetts south to Lake Okeechobee, Floride, end west elong
the Gulf of Mexico to the Escambia drainege system and slso introduced
to Lake Erie and areas of Nevada and the Pacific cosast.

This species has been previously reported in South Carolina estuaries
by Fowler (1945) and Lunz and Schwertz (1970). Stevens (1959) also
reported white catfish from Lekes Marion and Moultrie.

This cemmercislly-important species (Smith, 1907: Menzel, 1945;
Stevens, 1959) was present in all major South Carolina estuaries or

coastal regions during all months of the year (Tebles 5 and 42),

Totel catch. During the year, 1,732 white catfish, with & totel
veight of SL.2 kg, were obtained st all stations combined (Table T).
This species ranked seventh in numericel sbundance statewide, constituting
2.8% of the total number, and fourth in weight, representing 9.9% of the

total fish biomass for the 12-month pericd.

Total length, temperature, and salinity ranges. White catfish

collected in the estuaries during the year had a total length range of
28 - 392 mm and oecurred over & bottom salinity range of <0.1 - 23.9%/00

end a bottom temperature range of 11.6 - 31.4 C (Teble 8).
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Length-freguency reletionship. The length-frequency relationship

for white catfish from all staticns is summarized In Table 42. Based on
the results of an earlier age-growth study for South Caroline white
catfish populations (Stevens, 1959}, it appears that at least five
different age groups were included in this distribution (Table 42).
The total length range remsined reletively stable throughout the year
and ranged from 53 — 2b7 mm in February, 1973 to 58 - 327 mm one year
later. Only during October was the total length range extended
considerably, from 53 - 392 mm. This relatively stable length range
is probably due to the fact that in South Carolins white catfish are
residential to fresh and brackish waters throughout the year and do not
migrate to and from this zone.

At verious locations throughout its range, white catfish spawn
from May to July. In Virginia the spawning peak occurs in lete June and
eerly July (Menzel, 1945), and in North Cerolina during July (Smith, 1907).
in South Carolina spawning occurs from May to July, with peak spawning
activity in June {Stevens, 1959). Hewly-recruited young-of-the-year
first appeared in trawl catches during July et & total length range of
28 - 67 mm, followed by modal lengths of 60, €5, and 75 mm in September,
November, and Januaery, respectively. Most of the common estuarine fishes

collected in this study were seasonsl migrants, Because white catfish

in South Carclina are residential to low~salinity waters, further data

interpretations concerning recruitment ere difficult.

Distribution and relative abundance. In the North Edisto River,

one white catfish, with a total weight of 0.2 kg, was caught during
the year (Table 10). With the exception of this one specimen captured

during February at Dawho River, white catfish were absent from the North



o8

Edisto during the year (Table 43). The North Edisto River is & high-
salinity estuary with little freshvater influence, and In =ll probability,
this stenchaline species ecould not tolerate for extended periods the
salinities found in such & mixo-polvhaline (Venice System, 1958) envircnment.
In fact, the upper lethal salinity limit for white catfish under some

laboratory conditions has been shown to be about 14.0%co in some parts of its

range (Kendall and Schwartz, 1968). In the North and South Newport
Rivers of Georgia, Dahlberg (1971) only found white catfish in salinities
less than 12.0%0ce.

In the South Edisto River, 1,380 white catfish, with a total weight
of 26€.2 kg, were caugnt during the yeer (Table 12). 1In this estuary,
the species ranked third in numerieal abundance, constituting 13.8% of
the total number, and first in weight, representing 26.8% of the total
fish biomass for the l2-month period. White catfish were present in
the South Edisto estuary throughout the year {Table LL). The species
wes most abundant in December, when L47.1% of the year's catch occurred.
This fish was most abundant at Snuggedy Swamp, the station furthest upriver,
which eccounted for 51.8% of the total cateh in the estuary. Catches
decreased proportionately moving seaward. HNo white catfish occurred
in trawl catches at the mouth of the South Edisto (Bay Point).

In the Cooper River, 304 white catfish, with a totel weight of 15.6 kg,
were caught during the year (Table 14}. In this estuary, the species
ranked pinth in pumericel abundance, constituting 2.9% of the total
number, and second in veight, representing 11.4% of the total fish biomass
for the 12-month period. White catfish were present in this estuary during
8 of the 12 months and were most abundant in April, when 77.3% of the year's

cateh oceurred (Table 45)., Most of the Cooper River catch was contributed
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by & single station {North Charieston) during a single month (April).
Az with the South Edisto, none were ceught at the estuary mouth
(Curmings Point).

Distribution and relative abundance of white catfish at additional
ctations trawled guarterly in the northern, Charleston, and southern

coastal regions of the state are summarized in Table k6.

Urophyecis regius (Spotted Heke)

Spotted hake (Urophycis regius} is the most abundant gadid in
South Carolina estuaries (Table 7}. Range for this species was reported
by Hildebrand and Schroeder (1928) and Hildebrand and Cable (1938)
to be from New England to the Carolines. Bigelow and Schroeder (1953)
deseribed the range to pe from scuthern New England and New York to
Cape Hatteras (including Chesapeske Bay, where it is plentiful) and
ranging southward to deep water off northern Florida. This fish also
oceurs in the Gulf of Mexico (Sprinmger and Bullis, 1956}, Spotted hake
wes present in all major Scuth Carolina estuaries or coastal regions
(Table 5), generally petween January and May (Tatle 47). Daklterg and
0dum {1970) and Sikora, Heard,and Dahlberg (1972) also found the species

seasonally abundant from January to Mey in Gecrgle estuarine systems,

Total catch. Although a seesonal migrant (Struhsaker, 1969),

102

1,612 spotted hake, with a total weight of 17.6 kg, were obtained during the

year st all stations combined (Table 7)., This species ranked eighth in
rumerical sbundance statewide, constituting 2.6% of the total number, and
eighth in weight, representing 3.2% of the total fish biomass for the

12-month peried.
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Total length, temperature, and selinity ranges. Spotted hake

ccllected inthe estuaries during the year had a total length range
of 57 - 196 mm and occurred over & bottom salinity range of 3.L - 29,8% 00

and & bottom temperature range of 5.6 - 22.6 ¢ (Table 8).

Length-frequency relationship. The length-frequency relationship

for spotted hake from all stations is summarized in Table 47. Spawvning
season has been reported to be from September to February (Hildebrand
and Cable, 1938) or March (Barans, 1969 1972), with the majority

of spawning activity between September and Ncvember.

Young-of-the-year spotted heke newly recruited from the previous
fall - winter spawning were sbundant in February catches at total
lengths of 53 - 112 mm, Similerly, Barans (1969) found that by February
most new reeruits had attained total lengths of 60 - 130 mm. These
young-of-the~year can be further traced to & modal length of 110 mm
in May. Abundent in May, spotted hake rapidly disappeared from South
Carolins estuaries, with no evidence of further presence from June to
December. This disappearance can be attributed to seaward migration
to deeper water, which generally occurs during this time (Hildebrand
and Cable, 1938). Inshore movement of spotted hake began once more
in January, 1974, when several new young-of-the-year, at a total
length of about 63 mm, were captured in South Carcline estuaries. These
length-frequency results compare favorably with those previously cbtained

by Hildebrand and Cable (1938), Barans {1969), and Sikora et al. (1972).

Distribution and relative sbundance. In the North Edisto River,

483 spotted hake, with a total weight of 4.8 kg, were caught during

the year (Table 10). In this estuary, the species ranked sixth in



-
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numerical sbundance, cometituting 1.7% of the total number, and eighth
in weight, representing 2.8% of the totel fish biommss for the
12-month period. Spotted hake were most prevalent at the Bears Bluff
and Devesux Bank stations, which together accounted for 60.9% of this
speciea caught in the North Edisto. This fish was present in the estuary
February - May, 1973 and in Januery, 1974 {(Teble 48). Greatest abundance
oceurred in March and April, when 75.6% of the year's catch occurred.
At no North Edistc stetion were spotted hake present during all months
and none were captured during the entire year at two of the three
tributary stations, Lower Toogoodoo Creek and Dawho River.

In the South Edisto River, 46l spotted hake, with a totel weight
of 5.6 kg, were ceught during the year (Table 12). 1In this estuary,
the species ranked sixth in numerical abundance, constituting 4.6%
of the total number, and sixth in weight, representing 5.8% of the total
figh biomass for the 12.-month pericd. All spotted hake cemught in the
South Edisto were taken at the most seaward station (Bay Point), with no
penetration into the estusry. This species was present from February
tc May, but wes most abundant in March and April when 97.8% of the
totel catch for the year occurred (Table Lg).

In the Cooper River, 582 spotted hake, with & total weight of
6.1 kg, were caught during the year (Table 1L). In this estuary, the
species ranked fifth in numerical abundance, constituting 5.6% of
the total number, and seventh in weight, representing 4.4% of the total
fish biomass for the 12-month period. Spotted hake were captured only

in the seaward third of the estuary (at the Cummings Point and Cooper

. River mouth stetions), with no penetration further upriver during the year.
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The Cummings Point stetion, at the mouth of the estuary, accounted for
64.9% of the year's cateh. Spotted hake cccurred in the Cooper River
from February to May aend were most abundant in May, when 68.9% of the
total catch for the year occurred (Table 50).

Distribution and relative sbundance of spotted hake at additional
stations trawled quarterly in the northern, Charleston, and southern

regions of the state ere summarized in Table 51.

Brevoortia tyrannus (Atlantic Menhaden)

Total catch. During the year, 823 Atlantic menhaden (Brevoortia
tyrannus} with & totsl weight of 8.9 kg, were obtained at all stations
combined {Table 7). This species ranked ninth in numerical abundance
statewide, constituting 1.3% of the totsal number, and 11th in weight,

representing 1.6% of the total fish biomass for the 12-month peried.

Total length, temperature, and salinity ranges. Atlentic menhaden

collected in the estuaries during the yeer had a total length range

of 35 - 243 mm and occurred over a bottom salinity range of 0.1 - 30.3%/00

and a bottom tempersture range of 12.0 - 31.0 C (Table B8).

Length-frequency relationship. The length-frequency relsationship

for Atlantic menhaden from all steticons is summarized in Table 52,

This speciles was present in some life stage in South Carolina estuaries

throughout the year., Total lengths ranged from 83 - 202 mm in February,

33 - 217 mm in July, and 63 = 217 mm in December. Young-of-the-yeer
first appeared in bottom trawl catches in June and July, with total
lengths ranging from 38 - 57 mm in June and 33 - 57 mm in July. At
least two year-classes were present, but relatively low numberse hinder

their adequate separaticn.
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Distribution and relative abundance. In the North Edisto River,

49 Atlantic mernhaden, with a total weight of 0.9 kg, were caught
during the year (Table 10). In ?his estuary, the species ranked 15th
in npumericel abundance, cOnstitﬁting 0.2% of the total number, and
20th in weight, representing 0.5$ of the totel fish biomass for the
12-month period. This fish was present in North Edisto catches during )
6 months of the year, with a slight peak in February (Table 53). No
Atlantic menhaden were captured from late summer through the end of the
year in the North Edisto estuary.

In the Scuth Edisto River, 99 Atlantic menhaden, with a total
weight of 2.7 kg, were caught during the year (Table 12}, In this
estuary, the species ranked 12th in numerical abundance, constituting
1.0% of the total number, and 8th in weight, representing 2.8% of the
total fish biomass for the 12-month period. This fish was present in
Scuth Edisto catchee during the qonths of Februsry through April, June,
August, September, December, and January with the mejority of the catch
cccurring in Januery {Table 53).;

In the Cooper River, 583 Atlﬁntic menhaden, with s total weight
of 3.0 kg, were caught during the' year (Table 1k}, 1In this estuary, the
species ranked fourth in numericel ebundance, constituting 5.6% of the
total number, and 12th in weight, representing 2.2% of the total fish
biomass for the l2-month period. This fish was caught every month but
September in the Cooper River (Table 53), Peak catch occurred in June,
when the majority of the year's tptal were captured,

Distribution and relative abundance of Atlantic menhaden at

f
additional statione trawled quarterly in the northern, Charleston, and

southern regions of the state are also Bummarized_in Table 53.
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Chlorosgombrus chrysurus (Atlantic Bumper)

Total catech. During the year, ST8 Atlantic bumper (Chloroscombrus

chrysurus) with a total weight of 3.4 kg, were obtained at ell stations
combined {Table 7). This species ranked 10th in numerical abundance
statewide, constituting 0.9% of the total number, and 20th in weight,

repregenting 0.6% of the total fish biomass for the 12-month period.

Totsl length, temperature,and salinity renges. Atlantic bumper

collected in the estuaries during the year had a total length range
of 38 -~ 132 mm and occurred over a bottom salinity range of 13.7 -

32.3%°/00 and a bottom temperature range of 18.4 - 30.5 C (Table 8).

Length-frequency relationship. The length-frequency relationship

for Atlantic bumper from all stations is swwmarized in Table 5k, This
species occurred in South Carolina estuaries from July to November and
vas abtundant only in Septemtber and October. Total lengths ranged from
43 -~ 92 mm in August, 38 - 112 mm in September, and 38 - 132 mm in

QOctober.

Distribution end relative abundence. In the North Ediste River,

59 Atlantic bumper, with a total weight of 0.3 kg, were caught during
the year (Table 10}. In this estuary, the species ranked 13th in
nurerical abundance, comstituting 0.2% of the total number, and 26th
in weight, representing 0.2% of the totel fish biomass for the 12-month
period, This fish was caught 1n the North Edisto only in late summer
ard fall, between August and November, with peak abundence occurring
in September {Table 55).

In the South Ediste River, 4Ol Atlantic bumper, with a total weight

of 2.9 kg, were caught during the year {Table 12}, In this estuary,
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the species ranked fifth in numerical abundance, constituting 4.9%
of the totel number, and seventh in weight, representing 2.9% of the
total fish biomass for the 12-month period. This fish was caught
in the South Edisto only in late summer and early fall, between August
and Octobter, with the majority of the year's catch occurring in September
(Table 55).

In the Cooper River, cnly 3 Atlentic bumper, together weighing
<0.1 kg, were caught during the year in August and November (Table 1h).
In this estuary, the species ranked 27th in numerical sbundance,
constituting <0.1% of the total number,and 43rd in weight, representing
<0.1% of the total fish biomass for the 12-month period.

Distributicn and relative abundance of Atlantiec bumper at additicnal
stations trawled quarterly in the northern, Charleston, and scuthern

regions of the state are also summarized in Table 55,

Alosa amestivalis (Blueback Herring)

Total catch. During the year, 462 blueback herring (Alosa sestivalis)

with a total weight of 1.5 kg, were obtained at all stations combined
(Table 7). This species ranked llth in numerical abundance statewide,
constituting 0.7% of the total number, and 33rd in weight, representing

0.3% of the total fish biomass for the 12-month period.

Total length, tempereture, and salinity rangee. Blueback herring

collected in the estuaries during the year had a total length range of
35 - 307 mm and occurred over a bottom salinity range of 0.1 - 25.1% 00

and a bottom temperature range of 11.5 - 29.0 C (Table 8).
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Length-frequency relationship. The length-frequency reletlionship

for blueback herring from all stations is summarized in Table S56. This
species was present during 10 of the 12 months sempled. Total lengths
ranged from 48 - 307 mm in February, 33 - 52 mm in July, and 53 - 82 mm

in Jenuary, 1974. Those caught in February, ranging from 48 - 77 mm, vere
figh apawned the previcus spring end were approximately ten months in age.
All of those obtained from June through January wvere young-of-the-year.
These young herring at s totsl length range of 33 - 62 mm in June can be

further traced from 38 - 72 mm in August to 43 - 62 mm in October.

Distributicn and relative abundance. In the North Ediste River,

66 blueback herring, with a total weight of 0.1 kg, were caught in one
tow in February (Table 10 and Teble 57). In this estuary, the species
rapked 10th in numerical abundance, constituting 0.2% of the total
number, and 36th in weight, representing 0.1% of the total fish bicmass
for the 12-month period.

In the South Edisto River, 16 blueback herring, with e total weight
of <0.1 kg, were caught during the year (Table 12). In this estuary,
the species ranked 19th in numerical sbundance, ccnstituting 0.2% of
the total number, and 36th in weight, representing <0,1% of the total
fish biomass for the 12-month pericd. This fish was present in Scuth
Edisto bottom trawl catches only during the 2-month period of August and

September (Tgble 57).

In the Cooper River, 373 blueback herring, with a totasl weight of
1.4 kg, were caught during the yesar (Table 1L)}). In this estuary,
the species ranked eighth in numerical abundance, constituting 3.6% of

the total number, and 16th in weight, representing 1.0% of the totael
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fish biomass for the 12.moptp period. This fish occurred in Cooper River
bottom trawl catches during 10 of the 12 monthe, with pesk abundance
occurring in the estuary i January {Table 57).

Distribution and relative abundance of blueback herring at

additional stations trawleq quarterly in the northern, Charleston, and

southern regions of the state are also surmarized in Table 57T,

Irinectes maculatus (Hogchoker )

Iotal catch. During the year, 399 hogchoker (Trinectes maculatus)

vith a total weight of 3,5 kg, vere obteined at all stations combined
(Teble 7). This species ranked 12th in numerical asbundance statewide,
constituting 0.6% of the total number, and 19th in weight, representing

0.6% of the total fish biomass for the 12-month period.

Total length, temperature, end salinity renges. Hogchoker collected

in the estuaries during the year had a total length range of 21 - 152 mm
and occurred over & bottom salinity range of <0,1 - 32.30/00 and e bottom

temperature range of 6.6 - 30.5 ¢ (Table 8),

Length-frequency relationship, The length-frequency relationship

for hogehcker from all stations is summarized in Table S8, This species
was present in South Carclina estuaries throughout the year. Total
lengths ranged from 38 - 152 mm in April, U8 - 132 mm 4p July, and

18 - 152 mm in December. The hogchoker has an extended spawning season
in the Carolinas, from at least May to August (Hildebrand and Cable,
1938). As & resuylt young-of-the-year, probebly the Progeny of the
previous year's late spawners, were present at the start of the study

in February. This year-class can be traced from Februa.ry to August, with
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total lengths ranging from about 33 - 72 mm in March, 38 - 67 mm in June,
and 53 - 72 mm in August. From August to October new recruits, apparently
from the ecurrent yeer's spawning, first appeared in trewl catches.

Further tracing of these young-of«the-year is difficult due to possible
overlap in the fall between these fish and the earlier year-class, now

&8 year old.

Distribution and relative esbundance. In the North Edisto River,

63 hogchoker, with a total weight of 1.6 kg, were caught during the
year {Table 10}. In this estuary, the species ranked 1lth in numerical
abundence, constituting 0.2% of the total mumber, and 13th in weight,
representing 0.9% of the total fish biomass for the 12-month pericd.
This fish occurred in North Edisto bottom trawl cetches in relatively
low numbers during the 9-month period from April through December, but
was absent during the colder months from January - March {(Table 59),

In the South Edisto River, 204 hogchoker, with a total weight
of 1.0 kg, were caught during the year {Table 12). In this estuary, the
species ranked ninth in numerical abundance, constituting 2.0% of the
total number, and 16th in weight, representing 1.0% of the totel fish
bicmass for the 12-month pericd. This fish oceurred in Scuth Edisto
bottom trawl catches throughout the year, with pesk sbundance occurring
during November &nd December (Table 59).

In the Cooper River, 52 hogchoker, with a total weight of 0.3 kg,
were caught during the year (Table 1), 1In this estuary, the species
renked 14th in numerical abundance, constituting 0.5% of the total
number, and 26th in veight, representing 0.2% of the total fish biomass

for the 12-month period. This fish cceurred in Cooper River bottom
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travl catches in relatively low numbers during 8 of the 12 months:
March through May, August through October, and December through January
(Table 59).

Distribution and relative abundance of hogchoker at additional
stations trawled quarterly in the northern, Charleston, and scuthern

regions of the state are alsc summarized in Table S9.

Symphurus plagiusa (Blackcheek Tonguefish)

The blackcheek tonguefish (Symphurus plagiusa) is the most common

species of Symphurus on the Atlantic and Gulf coasts of the United

States (Ginsburg, 1951) and ranges from New York to the Bahamas and
Greater Antilles (Ginsburg, 1951; BShlke and Chaplin, 1968; Topp and
Hoff, 1972). This fish is the most abundent cynoglossid species in

South Caroclina inshore waters and is present in some life stage during
all months of the year and in a&ll major estuaries or coastal regions

of the state (Tables 5 and 60). Fowler (1945) earlier observed wvide
distribution for this species in South Carolina coastal waters.

Dehlberg and Odum (1970) and Heese (1973) also found this species through-

cut the year in several Gecrgias estuaries.

Iotal catch. During the year, 362 blackcheek tonguefish with & total
weight of 6.0 kg, were obtained at all stations combined (Table 7).
This species rankéd 13th in numerical abundance statewide, constituting
0.6% of the total number, and 1ith in weight , representing 1.1% of the

total fish biomass for the 12-month peried.
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lotel length, temperature, and salinity ranges. Blackcheek tongue-

fish collected in the estuaries during the year hed & total length
range of 53 - 156 xm and occurred over a tottom salinity range of

0.1 - 34.2%°00 and a bottom tempersture of 8.6 - 30.5 C (Table 8).

Length-frequency relationship, The length-frequency relationship

for blackcheek tonguefish from all stations is summarized in Table €0.
At various locations throughout its renge, this species spawns at ses
over extended periods of time. In North Carolina, Hildebrend end Ceble
(1930) found the spewning season extending from May to October, with
the height of spawning probably occurring in June. In Floride, Tcpp
and Hoff (1972) reported that spawning occurred as esrly as February
and continued to September.

The smallest specimen in the present study was captured in September,
suggesting that spawning and early recruitment in South Carocline oceur
during roughly the seme season ag in other southeastern Atlantic states
(Table 60). Fish caught in February had total lengths ranging from
93 ~ 147 mm. Since blackcheek tonguefish growth rates were slow
(Fildebrand and Cable, 1930), these fish were probably not results of
the previocus summer-fall spawning.

This species was present in South Carolina estuaries at modal
lengths of 140 mm and 120 mm in March and April. From May through
August, only a few small tonguefish were available to the trawl, possibly
due to seaward migration for spawning, which oeccurs sbout this time
(Hildebrand and Cable, 1930). 1In September newly-recruited young-of-the-
year, represented by a single specimen at a total length of about 55 mm,

once again eppeared in the estuaries. Blackcheek tonguefish ranged in
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total lengths frem 63 - 142 mm in November, 73 -~ 152 mm in December,
and 83 - 157 mm in January. Further interpretations of these dats

are difficult due to possible overlap of more than one year class.

Distribution and reletive sbundance. In the North Edisto River,

101 blackcheek tonguefish, with & totel weight of 1.6 kg, were

caught during the year (Tedle 10). In this estuary, the species ranked
eighth in numerical abundence, constituting 0.4% of the total number,
and 12th in weight, representing 1.0% of the total fish biomaess for the
12-month pericd, This fish was present in the North Edisto during

ell months, with relatively even seasonal distribution (Table 61).
Slight peaks in abundance were noted in April, December, and Jenuary.

In the South Edisto River, 1L47 blackcheek tonguefish, with a total
weight of 2.6 kg, were caught during the year (Table 12). In this
estuary, the species ranked 10th in numerical abundance, constituting
1.5% of the total number, and ninth in weight, representing 2.7% of the
total fish biocmass for the 12-month period. This fish was present in
the South EZdisto during 9 of the 12 months (Teble 61). Low abundance
during May - August coincides with probable seaward migretion for
spavning.

In the Cooper River, 38 blackcheek tonguefish, with a total weight
of 0.6 kg, were caught during the year {Table 14). In this estuary, the
species ranked 16th in numerical abundance, constituting 0.L% of the
total number, and 22nd in weight, representing 0.4% of the total fish
biomass for the l2-month pericd. This fish was present in the Ccoper

River during 8 of the 12 months (Table 61}.

13t
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Distribution end relative abundance of blackcheek tonguefish at
additione]l staticns trawled gquarterly in the northern, Charleston,

and southern regions of the state are also sumearized in Table 61.

Dorosoma petenense {Threadfin Shad)

Total catch, During the year, 327 threadfin shad (Dorosoma petenense)

with a total weight of 0.9 kg, were captured at all stations combined
(Table 7). This species ranked 1lhth in numerical abundance statewide,
constituting 0.5% of the total number, and 36th in weight, representing

0.2% of the total fish bicmass for the 12-month periocd.

Total length, tempersture,and salipity renges. Threadfin shad

collected in the estuaries during the yeer had a total length range of
36 - 134 mm and occurred over & bottom salinity range of 0.1 - 32.3%/oo

and a bottom temperature range of 16.6 - 29.9 C {Table 8}.

Length-frequency relationship. The length-frequency relationship

for threadfin shad from all stations is summarized in Table 62. Some
life history stage of this species is present during most of the year.
Total lengths ranged from 68 — 137 mm in February, 33 - 122 mm in July,

and 38 - 102 mm in January.

Distribution and relstive abundance. In the North Ediasto River,

only 10 threadfin shed, with a total weight of 0.1 kg, were caught
during the year (Teble 10). In this estuary, the species ranked 27th
in numerical abundance, constituting <0.1% of the total number, and

46th in weight,representing <0,1% of the totel fish biomass for the
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12-month period. This fish was present in North Edisto bottem trawl
catches only during February, July, and October !Table 63).

In the South Edisto River, this fish was completely absent from
all bottom trawl catches throughout the yesr (Table 63}.

In the Cooper River, 286 threadfin shad, with a total weight of
0.7 kg, were caught during the year (Teble 14). In this estuary, the
species ranked 10th in numerical sbundance, constituting 2.8% of the
total number, and 19th in weight, representing 0.5% of the total fish
bicmass for the 12-month periocd. With the exception of March and May ,
this fish was present in Cooper River bottom trawl catches from
December through August, with peak abundance in January (Table 63).

Distribution andé relative abundance of threadfin shad at sdditicnel
stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summerized in Table 63.

Anchoa hepsetus (Striped Anchovy)

Totsl catch. During the year, 216 striped enchovy (Anchoa hepsetus)

with a totel weight of 1.7 kg, were obtained at all stations combined
(Table 7). This species ranked 15th in numerical abundance statewide,
constituting 0.3% of the totel number, and 30th in weight, representing

0.3% of the totel fish biomass for the 12-month period.

Total length, temperature,and salinity ranges. Striped anchovy

collected in the estuaries during the year had a totel length range

134

of 58 - 140 mm and oecurred cver a bottom salinity range of 8.8 - 34.4%/00

and e bottom temperature range of 16.9 - 30.5 ¢ (Table 8).
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Length-frequency relationship. The length-frequency relationship

for striped anchovy from all stations is summarized in Table 64. This
species was most prevalent in the fall of the year, with total lengths
ranging from 63 - 122 mm in September, 73 - 132 mm in October, and 78 - 132 mm

in November,

Distribution and relative abundance. In the North Edisto River,

39 striped anchovy, with e total weight of 0.2 kg, were caught during
the year (Table 10). In this estuary, the species ranked 1Tth in
numerical abundance, constituting 0.1% of the total rumber and 28th

in weight, representing 0.2% of the total fish biomass for the 12-month
period, This fish was present in North Ediste bottom trawl catches in
smell numbers from May to November (Table 65).

In the South Edisto River, 79 striped enchovy, with a totasl weight
of 0.7 kg, were caught during the year {(Table 12}, In this
estuary, the species ranked 13th in numerical abundance, constituting
0.8% of the total number, and 18th in weight, representing 0.7% of the
total fish biomass for the l2-month period. This fish was present in
South Edistec bottom trawl catches only during fall months, from
September - November {Table 65).

In the Cooper River, 32 striped anchovy, with & total weight of 0.3 kg,
were caught during the year (Table 14). 1In this estuary, the species
ranked 17th in numerical ebundance, constituting 0.3% of the total
number, and 27th in weight, representing 0.2% of the total fish biomass
for the l2-month period, This fish occurred in Cooper River bottom
trawl catches ipn low numbers during L months: May, September, October,

and December (Table 65).
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Distribution and relative abundance of striped anchovy at additional
stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 65.

Opisthonema oglinum {Atlantic Thread Herring)

Total catch. During the year, 214 Atlantic threed herring

{Opisthonems oglinum) with a total weight of 1.6 kg, were obteined

st all stations combined (Table 7). This species ranked 16th in
numerical abundance statewide, constituting 0.3% of the total number, and
32nd in weight, representing 0.3% of the total fish biomass for the

12-month perioed,

Total length, temperature,and salinity ranges. Atlantic thread

herring collected in the estuaries during the year had a total length
range of 40 — 1Th mm end occurred over a bottom salinity range of

0.1 - 34,2%00 and & hottom temperature range of 12.7 - 30.1 C (Table 8).

Length-frequency relationship. The length-frequency relationship

for Atlantic thread herring from all stations is summarized in Table 66.
This species was only present in the estuaries from August to January.
Total lengths ranged from 43 - 82 mm in August and 38 - 177 mm in October,

with & single specimen in January at 138 mm.

Distribution and relative abundasnce., In the North Edisto River,
26 Atlantic thread herring, with e total weight of 0.2 kg, were
caught during the year (Table 10).' In this estuary, the species ranked
20th in numericel abundance, constituting 0.1% of the total number,

and 30th in weight, representing 0.1% of the total fish bicmess for the
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l2-month period. This fish was present in low numbers in North
Edisto bottom trawl catches from late svmmer through fall, August -
November {Teble £7)}.

In the South Edisto River, only four Atlantic thread herring were
collected during the year, two each in August and September (Table 67).
Together these fish weighed 0.1 kg (Table 12), In this estuary, the
species ranked 26th in numericel abundance, constituting <0.1% of the
total number, and 26th in weight, representing 0.1% of the total fish
biomass for the 12-month peried.

In the Cooper River, L5 Atlantic thread herring, with = total
weight of 0.1 kg, were caught during the year (Table 1k)}. In this
estuary, the species ramked 15th in numericel abundance, conatituting
0.4% of the total number, and 32nd in weight, representing 0.1% of
the total fish biomass for the 12-month period. This fish was present in
small numbers in Cooper River boettom trawl catches and only appeared
during August - Octcber (Tavle 67).

Distribution and relative abundance of Atlantic threed herring
at additional stations trawled quarterly in the northern, Charleston, and

southern regions of the state are also summarized in Table 67.

Trichiurus lepturus (Atlentic Cutlassfish)

Total catch. Over the 12-month periocd, 189 Atlantic cutlassfish

(Trichiurus lepturus) with a total weight of 7.6 kg, were obtained at

all stations combined (Table 7). This species ranked 17th in numericsl
abundance statewide, constituting 0.3% of the total number, and 13th
in weight, representing 1.4% of the total fish biomass for the l2-month

rericd.
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Total length, temperature,sand salinity ranges. Atlantic cutlass—

fish collected in the estuaries during the year had a total length
range of 136 - 667 mm and cccurred over a bottom salinity range of

0.7 - 34.4%c0c and a bottom temperature range of 16,2 - 30,6 C (Table 8}.

Length-frequency relaticnship., The length-frequency relationship

for Atlantic cutlassfish from all stations is summerized in Table 68,
This species occurred during warmer months of the yeer in South
Cerolina estuaries. Atlantic cutlassfish first appeered in April at g
total length of 121 - 380 mm. These Tish can be further traced from &

modal lergth of 290 mm in May to a modal length of LS50 mm in July.

Distribution and relative abundance. In the North Edisto River,

73 Atlantic cutlessfish, with & total weight of 3.5 kg, were ceught
during the year (Table 10). In this estuary, the species ranked ninth
in numerical abundance, constituting 0.3% of the total number, and 10th
in weight, representing 2.0% of the total fish biomass for the 12-month
period. This fish was present in North Edisto bottom trawl catches only
during the summer (June - August), with peak abundance in June (Table 69),

In the South Edisto River, five Atlantic cutlassfish, with &
total weight of 0.2 kg, were caught during the year (Teble 12). 1In this
estuary, the species ranked 25th in numerical sbundance, constituting
0.1% of the total number, and 23rd ip weight, representing 0.2% of the
total fish biomass for the 12-month period. This fish was present in
the South Edisto bottom trawl catcﬂes in low numbers, and only during
the summer months of June and August (Table 69},

In the Cooper River, 25 Atlantic cutlassfish, with & total weight

of 0.6 kg, were caught during the year (Table 14). In this estuary, the
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species ranked 18th in numericel ebundance, constituting 0.2% of the
totel number, and 21st in weight, representing 0.5% of the total fish
bicmass for the l2-month period. This fish was present in Cooper River
bottom trawl catches in early summer and fall, during May, June, and
September (Table 69).

Distribution and relative abundance of Atlantic cutlassfish at
additional stations trewled quarterly in the northern, Charleston,

and southern regions of the state are elso summarized in Table 69.

Peprilus alepidotus (Harvestfish)

Totel catch. During the year, 151 harvestfish (Peprilus alepidotus}

with a total weight of 1.8 kg, were obtained at ell stations combined
{Table T). This species ranked 18th in numerical abundance statewide,
constituting 0.2% of the total number, and 28th in weight, representing

0.3% of the total fish biomass for the 12-month pericd.

Total length, temperature, and salinity ranges. Harvestfish collected
in the estuaries during the year hed & totsal length range of 20 -« 131 mm
end cccurred over a bottom salinity range of 0.9 - 33.2°foo and a bottom

temperature range of 17.4 - 30.1 ¢ {Table 8).

Length-frequency relstionship. The length-frequency relationship

for harvestfish from all stations is summarized in Table 70. This

fish was present in South Ceroclina estuaries primarily from July to
December, with individuels obtained occasionelly during April and May.
Total lengths ranged from 18 - 62 mm in July, 33 - 132 mm in September,

and 83 ~ 112 mm in November.
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Distribution and relative abupdance. In tke Horth EBdistc River,
60 harvestfish, with a total weight of 0.9 kg, were caught during the
year (Table 10}. In this estuary, the species ranked 12tk in numerical
atundance, constituting 0.2% of the total number, and 17tk in weight,
representing 0.5% of the total fish biomass for the l2-month rericd.
This fish was present in North Edisto bottonm trawl catches during
8 months of the year {Table 71). Earvestfish were absent during the
coldest winter months, from January - Merch and unaccountatly in June.
In the South Edisto River, this fizh was completely absent from
a1l bottom trawl catches at all stations throughout the year (Table 71}.
In the Cooper River, 55 harvestfish, with & total weight of 0.7 kg,
were caught during the year (Table 1L). 1In this estuary, the species
ranked 12th in numerical sbundance constituting 0.5% of the total
number, and 18th in weight, representing 0.5% of the totel fish biomass
for the 12-month period. This fish was present In Cocoper River bottom
trawls in Mey and July - November {Table T1). Earvestfish were absent
from catches during the colder months, from December until early spring.
Distribution &nd relative abundance of harvestfish at additional
stations trawled quarterly in the northern, Charleston, and southern

regicns of the state are mlso summarized in Table T1.
Arius felis (Seea Catfish}

Total ecateh, During the year, 90 sea cetfish (Arius felis) with
a total weight of 10.0 kg, were obtained at all stations combined (Table
7). This species ranked 19th in numerical abundance stetewide, con-

stituting 0.1% of the total number, and 10th in weight, representing
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1.8% of the total fish biomass for the l2-month period.

Total length, temperasture, and salinity ranges. OSea catfish

collected in the estuaries during the year had a total length range
of 58 - 296 om and occurred over a bottom salinity range of 0.2 -

33,2%/00 &nd & bottom temperature range of 16.8 -~ 30.5 C (Table 8).

Length-frequency relationship. The length-frequency relationship
for the sen catfish from all stations is summarized in Table TZ2.
Total lengths ranged from 148 - 267 mm in May, 153 - 282 mm in July,

and 58 - 252 mm in September.

Distribution end relative abundance. In the North Edisto River,

€3 sea catfish, with a total weight of 7.k kg, were caught during the
year (Table 10). In this estuary, the species ranked 1lth in
numerical abundence, constituting 0.2% of the total number, and sixth
in weight, representing 4.3% of the total fish biomass for the 12-month
period. This fish was present in North Edistc bottom trawl catches from
May - Octcber, with the majority of the catch occurring from late spring
to mid-summer (Table T3).

In the South Edisto River, only six sea catfish with a total
weight of 0.3 kg, were caught during the year (Table 12). In this
estuery, the species ranked 24th in numerical abundence, censtituting
0.1% of the total number, and 19th in weight, representing 0.3% of the
total fiszh bicmess for the 12-month period. This fish was present in
small numbers in South Edisto bottom trawl catches in May end July -
October (Teble T3}.

In the Cooper River, only three sea catfish, with a total weight

of 0.4 kg, were ceught during the year (Table 1k}, two in May and cne
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in October (Table T3). In this estuary, the species ranked 27th in
numerical abundance, constituting <0.1% of the “otal number, and 2lth
in weight, representing 0.3% of the total fish biomass for the 1l2-month
period.

Distribution and relative sbundance of sea catfish at additional
stations trawled gquarterly in the northern, Cherleston, and southern

reglons of the state are also summarized in Table 73.

Ictalurus punctatus (Channel Catfish)

Total catch. During the year, 7T channel catfish (Ictalurus
Eunctatus) with a total weight of 3.2 kg, were obtained at all staticns
combined (Table 7). This species ranked 20th in numerical abundance
statewide, constituting 0.1% of the total number, and 23rd in welght,

representing 0.6% of the total fish biomass for the 12-month pericd.

Totael length, temperature, and salinity ranges. Channel catfish

collected in the estuaries during the year had & total length range of
56 - 234 pm and occurred over a very low bottom salinity range of

0.1 = 0.2°/00 and a bottom temperature range of 8.7 - 27.8 C (Table B).

Length-fregquency relationship. The length-frequency relationship

for channel catfish from all stetions is sumarized in Table T4, This
species occurred during 7 of the 12 months sampled, Total lengths

ranged from 203 - 222 mm in February, 113 - 227 mm in June, end 33 - 227 mm
in December. During November and December two year-classes were probably

present.

Distribution and relative abundence. In the North Edisto River,

only one channel catfish, with a total weight of 0.3 kg, was caught during



155

-
-

9Tt 2eT 0LT og2< 19T 2T £12 (um) YIEUST

Te30L U

T 06e <

T leg - Ete

5 2tz - gee

T 1 lze - tee

[ ] ggz — RIS

£ ltz - £1e

£ 1 2 212 - g0z

T T Loz - to2

T T zog - g6T

T T L6T = E6T

2 261 - ggt

T 9T = £01

T 29T - gl

T T 12T = t21

£ oA cet g1t

£ 1 T ETT - ETT

q 2TT — g0T

1 1ot - €01
1 1 20T - g6
T 16 - £6
E g6 - gg
1 lg - £
F gg -~ gl
q Ll =£€l
T 2L - 99
) T L9 - g9
2 g9 - 8%
T T e - g¢

. . . ()
usp oaqg AON * 1900 *qdag 3y ATnp aunp L *xdy * I8R ‘gqag TeAd3QUT
HL6T £let y3uag
EEEC 18307,

"wlaT fArenmep UINOIYI ELET ‘AIFNIQE WOIJ (PRUTQWOD SUOCTIRIE TT®)
S3TJIBNGSS BUITOJES YITOg UT TABJIY W0R40q AQ PagesTTe2 snjeiound sninTeldl JoJ dIysuoryelsa Lousnbsig-=iyjzius]

“nL 9TABL



156

the year (Table 10). This specimen was taken in Maey (Table T75).
In this estuary, the species renked 35th in numerical abundance,
constituting <0.1% of the totsl number, and 27th in weight, representing
0.2% of the total fish biomass for the l2-month pericd.
In the Scuth Edisto River, 61 channel catfish, with a total
weight of 1.9 kg, were caught during the year (Table 12}. 1In this
estuary, the species ranked lith in numerical abundance, constituting
0.6% of the total number, and 13th in weight, representing 2.0% of the
totel fish biomass for the 12-month period. This fish was present in
South Edisto bottom trawl catches during the months of June, November,
and December (Table 75).
In the Cocper River, 15 channel catfish, with & total weight of
1.0 kg, were caught during the year (Table 14), In this estuary, the
specles ranked 20th in numerical abundance, constituting 0,1% of the
total number, end l7th in weight, representing 0.8% of the total fish
biomass for the 12-month period., This fish was present in some Cooper
River bottom trawl catches in small numbers from February - April (Table T75).
Fo channel catfish eppeared at any time during the year in catches
from 16 sdditional stations trawled guarterly in the northern, Charleston,

and southern regions of the state (Table 75).
Opsanus tau (Oyster Toadfish)

Total catch. During the year, 76 oyster toadfish (Opsanus teu)
with a total weight of 4.1 kg, were obtained at all stations combined
{Table 7). This species ranked 21lst in numerical abundance statewide,
constituting 0.1% of the total number, and 17th in weight, representing

0.8% of the total fish biomass for the 12-month period.
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Total length, temperature,and salinity ranges. Oyster toesdfish

collected in the estuaries during the year had & total length range of
23 - 245 mm and occurred over & bottom zalinity range of 2.0 - 314.20/00

and & bottom temperature range of 11.6 - 30.4 C {Table 8).

Length-frequency relationship. The length-frequency relationship

for oyster toadfish from all stations is summarized in Table T6. With
the exception of February, this species was present at some life stage
throughout the year. Total lengths ranged from 58 - 347 mm in May,

23 - 172 m in July, and 33 - 217 mm in Oetober.

Distribution a&nd relative sbundance. In the North Edisto River,

19 oyster toadfish, with a total weight of 0.3 kg, were caught guring
the year (Table 10). In this estuary, the species ranked 22nd in
numerical abundsnce, constituting 0.1% of the totsl number, and 2bth
in weight, representing 0.2% of the total fish biomass for the 12-month
pericd. This fish was present in North Edisto catches in smell numbers
during 8 months of the year (Table 77).

In the South Edisto River, only two oyster toadfish, vith e total
weight of 0.1 kg, vere caught during the year (Table 12), one in
April and one in June {(Teable 77). 1In this estuary, the species ranked
28th in numerical sbundance, constituting <0.1% of the total number, and
33rd in weight, representing <0.1% of the total fish biomass for the 12-
month period.

In the Cooper River, 2L oyster toadfish, with a total weight of
3.1 kg, were ceught during the year {(Table 1L). 1In this estuary, the
species ranked 19th in muerical abundance, constituting 0.2% of the
total number, and 1llth in weight, representing 2.3% of the total Tish

biomass for the 12-month period. This fish was present in Cooper River
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bottom trawl catches in reletively low numbers during 7 menths of the

year (Table T7).

Distribution and relative ebundance of oysier toadfish at edditional
stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Teble TT.

larimus fasciatus (Banded Drum)

Tatal catch. During the year, 75 banded drum (Larimus fasciatus)

with & totel weight of 2.1 kg, were obtained at 21l stations combined
{Table 7). This species ranked 22nd in pumerical abundance statewide,
constituting 0.1% of the total number, and 26th in weight, representing

0.%% of the totsl fish biomass for the 12-month pericd.

Total length, temperature, and salinity renges. Banded drum

collected in the estuaries during the year had e total length range
of 37 - 146 mm and occurred over a bottom salinity range of 12.9 -

34.,2°/00 and s bottom temperature range of 16.0 - 30.5 C {Table a).

Length~frequency relationship. The length-frequency relationship
for banded drum from all stations is summarized in Table 78. This species
occurred in the estuaries from July to December, Total lengths ranged
from 33 - 147 mm in July, 63 -~ 107 mm in September, and 48 — 14T mm in

November.

Dietribution end relative abundance. In the Nerth Edisto River,

50 banded drum, with & total weight of 0.4 kg, were caught during the
year (Table 10). In this estuary, the species ranked 14th in numerical

sbundance, constituting 0.2% of the total number, and 22nd in weight,
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representing 0.3% of the total fish biomass for the 1l2-month period,
This fish was only present in North Edisto bottom trewl catches during
the second half of the year, from July - December (Table 79).

In the South Edisto River, only six banded drum, with e total
welght of 0.1 kg, vere caught during the year (Table 12). In this
estuery, the species ranked 2ith in numerical abundance, constituting
0.1% of the total number, and 31st in weight, representing 0.1% of the
total fish blomass for the 12-month period. This fish was present
in South Edisto bottom trawl catches only in low numbers from
September through December (Table 79).

In the Cooper River, banded drum were completely absent from all
bottom trawl catches at all séations throughout the yesar (Table T9).

Distribution and relative sbundance of banded drum at additional
stations trawled quarterly in the northern, Charleston, and southern

regions of the state are ulsc summarized in Table T79.

Menticirrhue emericanus (Southern Kingfish)

Total catch. During the year, 75 southern kingfish (Menticirrhus
americanus) with a totml weight of 1.8 kg, were obtained st all stations
combined (Teble 7). Thie species ranked 27nd in numerical abundance
statewide, constituting 0.1% of the total number, and 2Tth in weight,

representing 0.3% of the total fish biomass for the l2-month period.

Total length, temperature, and salinity renges. Southern kingfish

collected in the estuaries during the year had a total length range
of 43 — 271 mm and occcurred over a bottom salinity range of 0.9 - 3%.2%/00

and a bottom temperature renge of 9.2 - 30.1 C (Table 8).
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Length-frequency relationship. The length-frequency relationship

for southern kingfish from all stations is summarized in Table 80.
This species was present in South Carolina estusries at some life stage
throughout the year. Total lengths ranged from 108 - 197 mm in May,

43 - 167 mu in July, end 63 - 167 mm in September.

Distribution and relative abundance. In the North Edisto River,

47 southern kingfish with a total weight of 1.2 kg, were caught during
the year (Table 10). In this estuary, the species ranked 16th in
numerical abundance, constituting 0.2% of the total number, and 1Lth

in weight, representing 0.7% of the total fish biomass for the 12-month
period, This fish was present in sﬁall numbers throughout the year
(e=xcept August) in North Edisto bottom trawl catches {Table 81).

In the South Edisto River, 17 southern kingfish, with a total
welght of 0.2 kg, were caught during the yeer (Table 12). In this
estuary, the species ranked 18th in numerical abundance, constituting
0.2% of the total number, and 20th in weight, representing 0.2% of the
totel fish biomass for the l2-month period. Small numbers of this fish
were oceasionally present in South Edisto bottom trawl catches during
the year (Table 81).

In the Cooper River, only three southern kingfish, with a totel
weight of 0.1 kg, were caught during the year (Table 14}, one in
August and two in October (Table 81). In this estuary, the species
rasked 27th in numerical abundence, constituting <0.1% of the total number,
and 30th in weight, representing 0.1} of the total fish biomass for
the 12-month pericd.

Distribution and relstive sbundance of southern kingfish at additionel
stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table B1,
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4 total of €2,63L fish, representing 83 specles from L& Tamilies,
was caugnt by bottom trawl in fouth Carolina estuaries during the
12-month sempling pericd from February, 1373 through January, 197k,
However, the vast nmajority of the total catel was cemprised of tut

a few species. Stellifer lanceclatus (star drum) was the most abundant

and with Anchoa mitchilli {bay anchovy ), the second most nurerous species,

accounted for cover cone-half of the total pumber of fish caught during the

year. These two species, along with Micropogon undulatus (Atlantic

croaker) and Leicstomus xanthurus {spot), in turn made up 80.5% of the

total number caugnt. Only 18 species were each able to contribute > 0,1%
of the total number of fish caught. 7The remaining 70 species least frequently
encountered, when combired, sccounted for only 2.0% of the total catch.

The six mcst ramerour species were all sclaerids, with the excertion

of one engraulid, Anchoa rmitzhilli, which ranked seccrd. Ranked in

decreasing order of asbundance, these sciaenids were: Stellifer lanceolgtus »

Micropegon undulatus > Leiocstomus xanthurus > Cynoseion regalis (weakfish) >

Sairdieila chrysura (silver perch), The low mumber of Menticirrhus
americanus collected (Table T) was somewhat surzrising, considering the
relatively greater numbers cf tnis speczies collected by earlier South
Carclira investigators {Bearden, 1963).

Contributions to “he total cateh in terms of weight were spread
over & slightly larger number of species, with nine species constituting
80.6% of the total cateh by weight. Fourteen species each contributed >1.0%

of the total cetch biomass.
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Except for Ictalurus catus {(white catfish), the six most abundant

species by welght were once again scieenids. Ranked in decreasing order

of abundance, these scisenids were: GStellifer lanceolatus > Micropogon

unpdulatus > Leiocstomus xanthurus > Bairdiells chrysura > Cynoscion

regalis., DBecause it is small even as an adult, Anchos mitchilli, though
nurerous, contributed only 3.5% of the total catch biomass.

Many of the most common species were present during much, or all,
of the year, but displayed sessonal variations in abundance. For

Stellifer lanceolatus, our length~frequency data (Table 9) indicate

thet beth young and adults were present in South Carclina estuaries during
the summer spawning seascon. For the remaining four common scisenids,
changes in seasonal abundance were more dramatic and in all cases were
influenced by migrations to offshore waters for spawning. Twc of these
sciaenids were fall-winter spawners and two were spring-summer spawners.
Thus, Micropogon undulatus (s fall-winter spawner) was present primarily from
April to October, feollowed by offshore migration from November to March,
with earliest recruitment of young-of-the-year into boitom trawl catches
occurring in January at a totel length of about 20 mm. Leiostomus
xanthurus was most abundant in the estnaries from April to August, with
movement offshore beginning in September for winter spawning, followed

by return of new recruits probably in February and March., These young-of-
the-year spot first became vulnerable to our bottom trawls upon assuming

a benthic mede in April at total lengths of 18 - 42 mm. After spring-

summer spawning, Cyposcion regelis was most abundant during midsummer to

fall, with migration offshore beginning in late fall, fellowed by return
to the coastel nursery grounds in spring. Recruitment of progeny, as
reflected in bottom trawl catches, followed in June at total lengths of

23 - 52 mm. Bairdiella chrysura, a late spring-early summer spawner,
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was most abundant from late summer to January with first recruitment
into trawl catches during July at total lengths of 33 - 87 mm.
Seascnal distribution patterns varied considerably among the

remaining three most common species. Anchom mitchilli was present

throughout the year, with recruitment of young-cvi-the-year into bottom
trawls beginning in July at = total length of ahout 20 mm. Ietalurus
catus was the most residentisl cf the frequently-occeurring species and
was present throughout the yesar, with recruitment into trawl catches

in July at totel lengths of 28 - €7 mm. Urophycis regius {spotted

hake) exhitited cne of the most dramatic seasonal patterns, heirg present
in reasonable numbers from February to May but abtruptly disappearing
before June and presumably remaining in deeper waters outside Zouth Carolina
estuaries through Decemter. Recruitment of young=of~the-year for this
gedid was first cbserved in January et a total length of about €5 mm.

Times of recruitment and total lengths at which these new recruits
first appeared were based throughout this report on vuinerability to
capture by the 2.5-em (l-inch) stretck mesh bottom trawls. Therefore,
for most species utilizing South Carolina estuarier ag nursery grounds,
planktonic larval and postlarval stages were Erotably present from
several weeks to as muck as two months prior t¢ appearance of “he new
recruits in the trawl catches-

Of the three rivers sampled intensively, the lorth Edisto syeten
exhibited the greatest diversity, with €2 species caught during the year,
The benthic fish community in tke Worth Edisto was dcminsted numerically

by Stellifer lanceolstus, followed by an Anchoa mitchilli - Leiostomus

¥anthurus - Micropogon undulatus assemblage. The gadid Urophycis regius,

the sciaenids Cynoscion regalis and Bairdiells charysura, and the

e
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cynoglossid Symphurus plagiusa (plackcheek tonguefish) alsc occurred

frequently.
The benthic fish community in the South Edisto River was represented
by 47 species. Bottom waters again were dominated numerically by

Stellifer lanceclatus,folloved by a Micropogon undulatus - Ictalurus

catus - Anchoa mitchilli assemblage. Chloroscombrus chrysurus (Atlantic

bumyper }, Urophycis regius, Cynoscion regalis, Leicstomus xanthurus,

Trinectes maculatus (hogchoker), Symphurus plagiuss, and Bajrdiella

chrysura also oscurred often.
The benthic fish commurity in the Cooper River was represented
by 57 species. In terms of numerical sbundance, bottom waters were

dominated almost equally by Stellifer lanceclatus and Micropogon undulatus,

folloewed by an Anchoa mitchilli - Brevoortia tyrannus (Atlantic menhaden) -

Urophycls regius assemblage (replacing the supporting sciamenid assemblege

found in the North Edisto River). {ynoscion regalis and Leiostomus

xanthurus, along with Alosa sestivalis (blueback herring), Ictalurus catus,

Dorosoma petenense (threadfin shad), and Bairdiella chrysura, also were

common.

Stations were selected to indicate present conditions of henthic
ichthyofauna in the major estuaries of South Carolina. These estuaries
generally fall into one of two groups: those with source waters originating
well above the fall-line and those represented by coastsl plain rivers.

The former rivers, such as the South Edistc and Cooper, are subject to
spring freshets and floods and carry heavy sediment loads. The latter,

such as the North Edisto River, a; g rule dc not experience large variations
in freshwater discharge and do not contain large guantities of suspended

sediments.
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The North Edisto was selected for intensive trawling because this
river is an excellent example of & high-salinity estuary, characteristically
mixo-polyheline (Venice System, 1958). Although this water course has
no majJor freshwater inflow, a large area of intermediate salinities is
present. This estuary is relatively pristine and contains large shrimp
nursery grounds and many oyster leases. The river has minor connections with
the Scuth Edisto. Stations were selected to represent areas in both the
main trunk of the river and its tributaries.

The South Edisto was selected for intensive trawling because this
river is adjacent to the North Edisto but, unlike the North Edistc, it
hes a large drainage basin responsible for considersble freshwater inflow.
As & result the South Edisto, in contrast to the North Edisto, provides
for study an excellent example of a low-salinity estuary, with the upper
half characteristically mixo-oligohaline and the seaward half mixo-
mesohaline (Venice System, 1958}. Stations were selected to represent the
entire salinity gradient from the river mouth upriver to locations well
above the permanent freshwater line. The South Edisto is a Prime nursery
ground for blue crabs, shrimp, and coastal migrant fishes (principally scisenids
and clupeids) and, like the North Edisto, remains relatively pristine.

Because both branches of the Edisto heve been less affected by man's
activities than meny of the other major estuaries in South Carolina,
data gathered during this study will provide added insight into conditions
of estuarine fish populations in unpolluted coastal ecosystems and will
establish base line data prior to further possible utilization of these
estuaries by industries and municipalities,

The Cooper River was also selected for intensive trawling for a

number of reasons. This study should provide useful base line data
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for the Cooper River estuary which is experiencing continucusly increasing
pressure from extensive port and industrial development. These Cooper
River data are slso timely since the U, S. Army Corps of Engineers has
proposed 8 plan to redivert freshwater supplied by the Santee-Cooper
impoundment from the Cooper River to the Santee River to alleviate

heavy silting in Cherleston Herbor. This river system bisects the South
Carolina coastal zone and, therefore, geographically provides & reference
river for use in contrasting dete from various other estusries across

the atate. This mixchaline {Venice System, 1958) ecosystem provides study
areas represented by (1) marine species in open water at the mouth of
Charleston Harbor, (2) en estusrine community in the extensive and often
fluctuating zone of intermediste salinities, and finally (3) upriver an
aquatic zone above the permanent freshwater line, typified by an ictalurid -
clupeld - anguillid essemblage over live bottom with submergent aquatie

rlants dominated by Anacharis cenedensis and Ceratophyllum demersum.

Trawling during this initial study wes restricted to flood stage
during daylight hours in order to minimize the number of extraneous variables
influencing the cetch date, Additional bvottom trawl studies are currently
being conducted during ell tide stages, day eand night, at some of the
same stations cccuplied during this investigation, These 25-hour studi=s
are designed to provide informetion concerning tidal and day-night effects
on bottom trawl catches in South Carolina estuaries.

The significence of sempling location siting in terms of its in-
fluence on observed versus actual species composition, relative abundance,
geographic distribution, end length-frequency relationships should be
considered. In field investigations such as this one, such observa-
tions are, to some extent, influenced by the locations selected for

monitoring. Thuse, the speciea found and their relative sbundances
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are affected by the distribution of stetions which very in selinity,
vater depth, bottom type and other physical, c¢hemical, and even
biologigal parameters. For this reason, great effort was made to
select stations that would reflect the wide array of environmental
conditicns found in South Carolina estuaries. In those estuaries having
freshwater lines, attempt was made to locate stations at the estusry
mouths, at intermediate salinities, and below and asbove freshwater
lines. Stations were located over all water depths and bottom types
characteristically found in South Carolina's rivers, bays, and sounds.
Two completely freshwater stations {i.e. <0.5%¢c0 selirity year round)
were lncluded, one on the South Edisto {Snuggedy Swamp) and one on the
Cocper River transect ("The Tee").

As with station siting, the significance of gear selectivity in
terms of its effect on observed versus asctual species composition
should alsc be considered. Date in this report were limited to findings
from bottom trawling. As a result, these dsta have emphasis placed on
benthic fishes, particulariy the sciaenids, and not on Pelegic species,
most notably the clupeids and engraulids., During the South Carolina
Estuarine Survey Program, midwater trawl tows were alsc conducted
during ell seasons at North and South Edisto and Cooper River stations.
If midwater catch data had been included in this report, its influence
would have been appreciable on that portion of the results in which
species were ranked in decreasing order of abundance statewide and
individually in the HNorth Edisto, South Edisto, and Cooper Rivers. For

example, Stellifer lanceolstus was renked statewide as the most abundant

estuarine fish species based on these bottom trawl date, followed by
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Anchoa mitehilli. However, in midwater trawls at these same stations, Anchoa

mitchilli dominated heavily while Stellifer lanceolatus, characteristicelly a

bottom ~dweller {Hildebrand and Cable, 1934) was noticeably absent. If
rankings were based on composite bottom and midwater catch data, Anchoa

mitchilli would displace Btellifer lanceolatus as the most common

estuarine fish species collected during the year.

For the same reason several other pelagic species common to South
Carclina have heen treated superficially in this presentaticn. However,
more detailed discussicns are aveilable elsewhere, particularly for the

state's anadromcus fish stocks composed primarily of Alosa aestivelis

(blueback herring), Alosa sapidissims {Americen shed), Alosa mediocris

(hickory shad), and Morone saxatilis (striped bass) (Curtis, 1971; 1972).

In eddition, some fish species known to frequent South Carclins
estuaries were either ceught infrequently or did not appear at all
during this study. FNo seining was conducted along beaches or shallow
littoral zones of rivers, and no collections were mede in small creeks.
Thus many groups, such as cyprinids, etherinids, mugilids, blenniids,
and gobiids, are reported in dispreoporticnately low numbers. Some
informetion is available elsewhere on species common to South Caroline
beaches and areas immediately adjacent to marshes (Cupka, 1972) and
on species frequenting some small creeks (Turner and Johnson, 197TL).

Sinece this investigation is & result of an estuarine research
program, nce trawl sampling was conducted offshore. Had such sampling
been included, the overall species composition described in this report
could have been altered appreciably. Some information on species
common to South Carolina offshore areas is available elsewhere (Struhsaker,

1969; Bearden and McKenzie, 1971). Also & number of the relatively
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commen game species such as Pogonias cromis (black drum), Cynoscion

nebulosus {spotted seatrcut), Sciaencps ccellatus (red drum), Pometomus

saltatrix (bluefish), Elops sesurus (ladyfish), and Archosargus
Lrobatocephalus (sheepshead), vhich freguent South Carclinas
estuaries,were not taken in large numbers because of their habitat
preferences as well as their mobility as sdults.

The reader should keep several additional points in mind when
reviewing these data. While the majority cf the South Carolina coastal
zone was covered in this study, no sampling was conducted north of Winyah
Bay. ©BSome data on fish species inhabiting this northernmost portion
of the state areavaileble elsewhere (Cupka, 1672). The length-frequency
tables were based on statewide cruises (i.e. data from 33 stations)
during April, July, and October, 1973 and January, 1974 and on monthly
cruises (i.e. data from 17 stations) encompassing the North and Scuth
Edisto and Cooper Rivers during remaining months. Therefore, conclusions
concerning changes in relative abundances from month to month should
not be drawn directly from the length-frequency tables. For this type
information, the reader should consult instead the tables presenting
numbers for each fish species occurring monthly and guarterly at
stations in each estuary. Alsc, these results are limited to a single
anmial cycle, during which meteorological conditions at times fluctusted
atypically. Just prior to the start of cruises in February, 1973, Scuth
Carolina coastal counties recorded the heaviest snowfalls the eastern
portion of the state had experienced for the past several decades.
Consequent freshwater runoff during spring, 1573, along with heavy rains
in early sumer (June), undoubtedly influenced estuarine hydrography and

in turn, distribution and movements of fish populaticns during the first



six months of this study. Alsc, during the final quarter (Winter, 1973 -
1974) unusually mild temperatures prevailed. Thus, the results may not
reflect in every case the anticipated length-frequency, relative abundance,
and distribution petterns generally exhibited by fish pocpulations common
to South Carcline estuaries. For this reason, these studies are being
continued over a number of additional annual cycles. The initisl data
are presented at this tlme to provide a2 base to which future information
can be added.

The bottom salinity range over which each species was found {Table 8)
provides an approximate expressicn of the steno- or euryhaline nature
of that species in South Carclina estueries. However, single "strays"
transported to atypical habitats can greatly extend the salinity ranges
reported (Table 8), and these exceptions do not necessarily reflect
the salinity range preferred by the majority of that population. On the
other hand, the ranges as reported deo offer minimum estimates of
salinity extremes that cen be physiclogicelly tolerated, &t least for
short pericds, by many of the fish species utilizing South Caroclins
estuarine habitat during all or portions of their life cycles.

With few exceptions, the 23 most common species were all able to
at least enter the North and South Ediste and Cooper River estuaries.
However, some species were limited to the river mouths (strictly marine
forms) or to stations considerably upriver (strictly freshwater species).

Interesting exceptions were Dorosoma petenense (threadfin shad) and

Peprilus alepidotus {harvestfish), neither of which cecurred in any South

Edisto catches, and Larimus fascistus (bended drum), which was never

caught et eny Cooper River station, including the mouth of Charleston Harbor.



However, <he differences in salirity regimes Letween the ioril Tdiste
{high salinity only), “he Scuthk Edistc, end Cooper “ivers apparently
influenced considerably the extent tc whieh varicus benthic 7ish speci.r
were able to penetrate each of these estuaries. For example, Anchca

mitehilli and Cynoscicn regelis were both widel) distributed at all

stations in the North Edisto {Tables 18 and 33}, but in the Scuth
Edisto and Cooper Rivers their numbers decreased with increasing
distance inland (Tables 19, 20, 3k, and 35). Twe cther commor sreciec,

Stellifer lanceolatus and Leiostomus xanthurus, alse Trequented the

entire liorth Edisto cstuary (Tables 1l and 28) but were unable tc
penetrate the freshwater lines on either the Qou'h Fdisto or Cocper

Rivers (Tables 13, 15, 29, and 30).

Urophycis regiuz waz the most stencraline cof the frequently-
ercountered marine species and oceurred only in high salinities. This
species was widely distributed in the North Fdisto {Table LB) wut was
unable to penetrate “urther inlsnd than the mouths of the South Edisto

and Cooper Rivers (Talles L9 and 50). TIetalurus catus cccupied the

opposite salinity extreme. This catfisk was absent “rom the North Edisto,
with the exception of a single individual caught st one station upriver
{Table L3). In the South Edisto and Cooper Fivers, however, the species
was able to occupy stations from freshwater seaward to within & few
miles of tre estuary mouths (Tables 4l andg 45). "

The relatively small, fine-mesk botton trawl: were geared gererally
toward capture of small fish. Az a result, for species having life
cycles of three or more years, the portions of porulation structures
represented by older, ang subsequently larger, fI:h cften are not evident

on most of the length~frequency tatles rresented {e,g. Cynescior regalis).
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Absence of older fish from the trawl catches could not aiways te
attributed to migrations from the estuaries, The absence of large adult
fish in the catches during some portions of the year (e.g. Leiostomus
xanthurys) was probably due, at least in part, to avoidance of, or
escapement from, the small 6-m (20-ft} trawl. Alsc, body sizes for

adults of some species, especially Anchos mitchilli, were eritically

close to the mesh size utilized and,at times,escapement through the
mesh was observed during haul back of the trawl as the catch approached
the surface.

Length-frequency, relative abundance, and sessonal distribution
patterns obtained for most speciles generally compare faverably with
;esults obtained in earlier estuarine studies in the Carclinas and
Georgia (Welsh and Breder, 1923; Hildebrand and Cable, 1930; 193k,

1938; Carlander, 1969; Miller and Jorgemson, 1969; Struhsaker, 1969; Dahl-
berg and Odum, 1970; Dahlberg, 1971; Hoese, 1973), Data which varied
appreciably from earlier findings were so noted in the treatment of

results for each species.



SUMMARY

In February, 1973 the South Carolina Wildlife and Marine Resources
Department initiated a major statewide estuarine research program, This
"Environmental Base Line Study of South Carolina Estuaries" has as
broad objectives the determination of basic biclogical, chemical, and
physical characteristics of the major estuaries of South Carolina, the
seasonal changes in these characteristics and their interactions over a
several-year periocd.

This report presents data on relative abundance, seasonal distribution,
and length-frequency relationships for 88 fish species captured by
bottom trawl in South Carolina estuaries during the 12-month period from
Februery, 1973 through January, 197h.

Thirty-three stations were occupied statewide on a quarterly basis.
Seventeen of these stations also were occupied monthly in the North and
South Bdisto and Cooper Rivers. All trawling was accomplished with the
R/V ANITA, a 16-m (52-ft) shallow-draft vessel rigged as a stern trawler. -
Twenty-minute tows were made against flood tide during daylight with 6-m
(20-ft) semiballoon otter trawls, 2.5.cm (l-inch) stretch mesh.

Tables summerizing the entire year's catch statewide are presented,
including all species, their rankings in order of ahundance by total
numbers and weights, and the percent of the total number and weight con-
tributed to the year's catch by each species. Similar tables are presented
for the North Edisto, South Edisto, and Cooper Rivers individually and
species rankings between these three estuaries sampled intensively are
compared.

Total length ranges, bottom temperature and salinity ranges, and

primary locations at which each species occurred are slso reported.



For the eight most common fishes, numbers caught throughout the year
are individually reported by species, presenting catch per month at each
station in each estuary or ccastal region of the state,

For an additional 15 fishes collected in moderate abundance,
numbers caught throughcut the year are individually reported by species,
presenting catch per month with date for all stations combined within each
estuary or coastal region of the state.

Length-frequency relationships are also described for the 23 fish
species most commonly captured by bottom trawl. For each of these species a
single table is presented combining length-frequency data for all stetions
across the South Carclina coastal zone.

Available literature on length-frequency relationships and seasonal
abundance and distribution for the benthic fish species most commonly
encountered in South Carolina estuaries is reviewed briefly.

A total of 62,684 fish, representing 88 species from 46 families,
was caught by bottom trawl in Bouth Carolina estusries during the 12-month
sampling period. However, the vast majority of the total catch was .

comprised of but a few species. Stellifer lanceolatus was most abundant

and, with Anchoa mitchilli (the second most numerous species), accounted

for over one-half of the total number of fish caught during the year,

These two species, along with Micropogon undulatus and Leiostomus
xanthurus, in turn made up 80.5% of the total number caught. Only 18
species were each able to contribute >0.1% of the total number of fish

caught. The remaining 70 species least frequently encountered, when combined

accounted for only 2.0% of the total number.
The six most numerous species were all sciaenids, with the ex-

ception of one engraulid, Anchos mitehilli, which ranked second. Ranked
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in decreasing order of abundance, thesc sclaeriis were: Stellifer lan-

ceolatus > Micropogon undulatus > Leiostomu: wantiurug > Cynoscion

regalis > Bairdiella chrysura,

Contributions tc the total ecatek in terme of weight were spread
over a slightly larger number of species, with nine species constituting
80.6% of the total catch by weight. Fourteen species each contributed
> 1.0%7 of the total catch biomess.

Except for Ictalurus catus, the six most abundanl species by weight

were once again sciaenids, Banked in decreasing crdaer of abundance,

these sciaenids were: Stellifer lanceolatus > I'lcripogon undulatus >

Leigstomus xanthurus > Bairdiella chrysura > Cyncscion regelis,

Because it is small even as an adult, Anchoa mitchilli, though numerous,

contrituted only 3.5% of the total catch biomass.,

Of the three rivers sampled intensively, the Horth Edistc system
exhibited the greatest diversity, with 62 srecles collected by bottom
travl during the year. The benthic fish community in the Nerth Edisto was

dorinated by Stellifer lanceclatus, followed by un Anchoa mitehilli -

Leiostomus xanthurus — Micropogon undulatus assemblage. The gadid Urophycis

regius, the sciasenids “ynoseion regalis end Bairdiella chrysurae, and the

cynoglossid Symphurus plagivsa also Geeurred freguently.,

The benthie fish cormunity in the Fouth Ediztc River was represented

by 47 species. Bottom waters were again dominated by Stellifer lanceolatus,

followed by a Micropogen undulatus - Ictalurus catus - Anchos mitchilli

assemblage. Chloroscombrus chrysurus, Urophycis regius, Cyncseicon regalis.

Leiostomus xanthurus, Trinectes maculatus, Symphurus rlagiusae, and

Bairdiella chrysura alsoc occurred often.
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The benthic fish community in the Cooper River was represented

by 57 species, DBottom waters were dominated almost equally by Stellifer

lesnceclatus and Micropogon undulatus, followed by an Anchoa mitchilli -

Brevoortie tyrannus - Urophycis regius assemblage (replacing the supporting

scisenid assemblege found in the North Edisto River). Cynoscion regalis

and Leicstomus xanthurus, slong with Alosa sestivalis, Ictalurus catus,

Doroscme petenense, end Bairdiells chrysuras also were commorn.
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