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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 ! "~
TRAWL STUDY. P T T,
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METHODS AND MATERIALS

Sampling Design

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

The Intensive Phase consisted of & 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, meen depths, tidal ranges, bottom se2linity and temperature
ranges, and bottom types for these stations 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 g wide range of geographic locations,
depths, and bottom types. Locations, mean depths, tidal ranges,
bottom salinity end 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; Cclleton River; and

Calibogue Sound.

Trawl Techniques

Trawl operations. All bottom trawling wes accomplished utilizing

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

g 16~m {52-ft) shallow-draft research vessel rigged as a stern trawler



Table L. Schedule of Estuarine Survey cryises

in Seuth Carclina during the 1Z-month cycle from Pebruary, 1973 through January, 197h.

Date

Cruise

1973 February
March
Aprii
May
June
July
August
September
Cctober
November

December

159Th January

forth and South Edisto,
Korth and South Edisto,
#*Entire State {Intensive
North mnd South Edisto,
North and Socuth Ediste,
*Entire State {Intensive
North and South Edisto,
North and South Edisto,
*Fntire State (Intensive
North and Scuth Ediste,

North and Scuth Edisto,

*Entire Stete (Intensive

Cooper Rivere [(Intensive
Copper Rivers (Intensive
and Extensive Phases)

Cooper Rivers (Intensive
Cocper Rivers (Intensive
and Fxtensive Phases)

Cooper Rivers {Intensive
Cooper Rivers {Intensive
and Extensive Phases)

Cooper Rivers {Intensive

Cooper Rivers (Intensive

and Extensive Phases)

Fhase}

Phase)

Fhase)

Phase)

Phase }

Phase)

Phase)

Prase ]

*Horth and South Edisteo and Cooper Rivers: South Zantee River; Winyah and Bull Bays; Price, Inlet, and Yowell Ureeks;

Charleston Harbor; Ashley and Stono Rivers; Bock Creek; Ashepoo River; Whale Branch; Port Reoysel Sound; Colleton River,

and Caljibogue Sound,




Table 2. Locations of 17 Estuarine Survey stations, Intensive Phase, occupied menthly in the North and Scuth Edisto and Cooper Rivers, South
Carolina, during the lZ-month annual eycle from February, 1973 through Jsnuary, 1974,

Bottom Bottom
Mearn Salinity Temperaiure
Depth Tidal Range (m) Range Range

Estuary Station Latitude Longitude (m) Mean Spring {e/oa) {cl Bottom Type
North Edisto ECDL - Yonges Island 320 31.2'0 80°% 104w T.h 2.0 2.3 14,0 - 26,7 10.4 - 33,1  sand - shell - mud (hard}

E002 - Toogoodoo Creek 329 41,3'N 80° 17.3'W 3.6 1.9 2.3 11,9 - 28.4* 11.6 - 30.5% sanl - shell - mud

EQD3 - Bears Bluff 120 38.8'N 807 15.7'w 7.3 1.8 2.1 16.4 - 28,9 o9k -« 29.8  s5and and shell

EQOL - Dawho River 329 37.9'% ficc 18,6'Ww 4.7 1.8 2.3 1k.2 - 28,2 1h.2 - 30.1 sand

EQOS - Steamboat Creek 329 36.2'K 80% 17.7'W  E,7 1.7 2.0 15.6 - 21,3 9.k - 29.9  sand

E006 - Wadmalaw Island 329 36.5'N B0° 1k.8'w 8.0 1.8 2.1 17.7 ~ 30,k 9.2 - 29.9  sand

EOOT - Polot of Plpes 327 35.9'K Be® 13.5'W  T.% 1.7 2.0 17.8 - 31.2 8.1 - 29,2 mud

k0D3 - Deveaux Bank 329 33.6'% Bc® 10.7'Ww 10,2 1.3 2.1 22,1 - 34, L B.7T - 29,1  zhell and send
South Edisto DOOL - Spuggedy Swamp 327 39.7'N Bo® 24.8'w 2.8 1.9 2.2 =0.1 - 0.3* 7,2 - 23.3" sand

D002 ~ Sempson Island 329 36.3'N 800 25.LTW 10.6 1.8 2.2 < 0,1 =108 7.2 - 29,0 mud and chell

D03 - Penwick Island 329 33.7'H BO% 23.7'W  L.2 1.9 2.2 0.1 - 2b.2% 6.6 - 29,5% aand

poolk - Bay Point 32° 26.7'N BO® 21.2'W 7.3 1.8 2.1 1L.2 - 3L,0 B.6 - 29,0 sand
Cowper River Co0L - The Tee 33° oL.o'N 790 55.5%'W 10,0 1.2 1.6 <0.1 - 0.2 5,7 -28.8 r1mud (hard)

0002 - Big Island 329 58,2y 79° s5.5'w 7.k 1.4 1.7 «0.1 - 18,1 9.1 - 2.3 sand

€003 - N. Charleston 32° 53.8'N T9¢ 57.6'W 6.8 1.5 1.8 0.1 - 13.7 11.2 - 29,1  gheli and sand

COOb - Mouth of Cooper 32° Si.i'H 799 SE.0'W 11.1 1.6 1.9 2.0 - 26,2 11.6 - 29,2 mud - sard - shell

JO03 - Cummings Point 320 L4, 9'R 790 R1.6'W 9.7 1.5 1.8 21.h - 31.5 124 - 29,4  shell and sand

‘ s
Curface reading.



Table 3. Locatlons of 1€ Estuarine Survey stations, Extensive Phase, occupied quarterly in a number of estusries throughout the South Carolina

coastal zone during the 12-month annusl cycle from February, 1973 through Jaouary, 197,

Bottom Bottom
Mean Salinity Temperature
) Depth Tidal Range (m] Fange Hange
Estuary Station Latitude Longitude {m} Mean Spring {ofoc} (cl Bottom Type
Horthern Reglon YOOl - Winyah Bay 33° 15.6'N T9° 15.k'W  L,2 1.0 1.2 <0.1 = 25.9 11.6 ~ B.% mud
S001 - South Santee 33° 68.8'K 79% 19.2'W 3.5 1.2 1.4 12.6 - 23,1 12.7 - 29.5 sand and clay
BOO3 - Bull Bay 32° 55.9'N 79° 36.2'W 5.0 1.5 1.7 32.1 - 3.2 10.4 - 29,5 mud and sand
BOOZ - Price Creek 329 sh.2'y 79° 40.7'W 7.8 1.6 1.8 23.k - 3L.2 10,3 - 20.2  sand and shell
Charleston Region BOQL - Inlet Creek 32° 47.5'N 7% Lg.5'W L.p 1.6 1.5 23.7 = 33,8 14,7 - 27.8& sand and sheil
WOOL - Howell Creek 32¢ 53.1'N 79° s52.6'W 3.5 1.8 2.1 11.2 - 18,4 4.7 - 25.0 sand and mud
JOO1 - Fort Johnson 320 L5, by 799 55.1'W 6.6 1.6 1.8 10,9 - 25.1 13.2 - 28,0 1wd and sand
J002 - Hog Island 320 L7.1'N 799 53,2'W 2.8 1,6 1.8 15.7 - 29,0 13.3 - 25.9 gud and silt
KOOl — Ashley River 32° LB.6'N 79° 58.174 5.5 1.6 1.9 7.6 « 18,7 1L.2 - 29.3 mud
Southern Regiop  FOOLl - Stonec River 329 LL,9'y 80° oo, 7'w 5.0 1.6 1.8 10.5 - 21.8 13,6 - 29.93 shell and sand
HO02 - Ashepoo River 32% 34,0y 80° 29.9'% 5.8 1.9 2.2 0.2 - 12.3 15.1 - 29.9  sand
HO03 - Rock Creek 32° 30.9'M 80" 27.9'W 4.8 1.9 2.2 12,0 - 24,2 15.2 = 3.5 mud - sand - shell
HOOL - Whale Branch 329 32.1'% BC® W3.7'W 5.2 2,2 2.5 0.4 - 25,9 16,6 ~ 3.4 mud - send - shell
PCO2 - Fort Royal Sound 32% 16.2'N 80° 43.7T'% 5.7 2.1 2.5 24,1 - 30,9 14,1 - 30,0 mad and zand
POC1 - Colietorn River  32° 16.2'% B3% LB.5'W 1.5 2.3 2.7 22.3 - 30,4 2L.7 - 2C.€ mud - sand - clay
GO0l - Callibogue Sound 32° 10.9'H o0 478w 6.7 2.2 2.5 22,2 - 28,8 1b4.3 - 30.5 mad - sand - shell




(Figure 2). Twenty-minute trawl tows were made against flood tide
during daylight. All tows were mede st 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 transeect during e twenty-minute
tow was in part dependent on water current and wind velccities at

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

8 range of 1.1 - 1.9 lm (0.6 ~ 1.0 neutical 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-ft) foot rope and were made of 2.5~cm {l-inch) stretch mesh, knote
less, green nylon nettiing throughout the bhedy and cod end. The heed
rope, foct rope, and breast ropes were made of 1.0-cm (3/8-inch)
dipmeter 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-em (5/16-inch)
screw pin shackles attached to fasten the nets onto the trawl doors.
These ropes were hemmed in s T.,6-em (3-inch} dacron collar eround the
entire mouth of the net. The weoden 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-cm (3-inches) wide and 1.0-em {3/8-inch) thick.

Three 15.2-cm (6-inch ) plastic flosts were used on the head rope
end 2/0 galvanized ¢hain was hung loop-style on the foot rope.
Flotation and cheins were lashed to the collar of the head and foot

ropes through 6.5-mm (1/L4-inch)} brass grommetts inserted inte the collsr,



[ R S VP

Figure 2. The R/V ANITA, & 16-m (52-ft} shallow-draft research vessel, preparing
to set a 6-m {20-ft) semiballoon otter trawl on one of the stations in
South Carclina estuaries occupied throughout the study.



Catch processing. Opecimens collected at each stetion were

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

Individunal specimens were weighed to the nearest 0.1 gram utilizing
a Mettler top-loading precision eleetrenie balance, Model P-11.

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

Total lengths were messured to the nearest millimeter on T5-cm
measuring boards. Total length, as utilized in this study was equivalent
to that used by Miller and Jorgenson (1969) and 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 & single tow,
all specimens were individually measured. In those instances where
extremely large numbers of any species were captured in a single tow,

a total count was made, but individusl 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 were caught, 10% were measured. The smallest end largest fish
were selected pricr to taking & representative sample of additional
specimens.

Using this subsempling system, the project was assured of obtaining
individual histeory data on all, or at leasst 50, individusls over the entire

size range of a given species in any trawl catch.
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Scientific personnel of the South Carolina Wildlife and Maripe Resources
Department processing a trawl catch resulting from a 20-minute bottom
tow. BSuch measurements provided quentitative information on length-
frequencies, relative abundance, and seassonal distribution for 88 fish

gpecies frequenting South Carclina estuaries.



Summerization of Trawl Data

Totel cetch. Fighty-eight species were caught during the year.
A summary teble for the entire year's catch, all stationg combined,
was prepared showing all species, their rankings in order of abundance
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. Severel species, especislly
less common cones, were caught in egual numbers or weights during the
year. In the tables listing species in decreasing order of asbundence,
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
Catch" which wes developed specificelly for this study. An additional
table was prepared showing all species and summarizing whether each was

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

Total length, temperature, and salinity ranges. 4 table was

prepared listing all species, their totsal length, bottom temperature,
and bottom selinity ranges. Also, included in this table 1s & synopsais

of the primary locations st which each species gccurred during the yeer.

Length-frequency relationships, Length-frequency relationships wvere

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

frequency data for all stations acrosa the state.

11
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For all species, the length-frequency data are presented by month
in 5-mm increment groups. For some species the largest specimens

wvere combined in laerger size increment groupings.

Relative abundance and seasonal distributicn, For the eight

most common fishes, numbers caught throughout the year were individuselly
tabled by species, showing cetch per month et each stetion in each estuary

or stete region. BSpecies summarized in this manner sre: Anchoa mitchilli

(vay enchovy), Bairdiella chrysura {silver perchk), Cynoscion regalis

(weakfish}, Ictalurus catus (white catfish), Leiostomus xanthurus (spot),

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

and Urophycis regius (spotted haeke). These relative sbundance and seasonal
distribvution dats 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 ell stations combined within each estuary

or state region. GSpecies summerized in this manner are: Alcsa aestivalis

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

catfish), Brevoortia tyrannus (Atlsntic menbaden), Chloroscombrus

chrysurus (Atlantic bumper), Dorcsoma petenense {threadfin shad), Ictalurus

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

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

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

Trichiurus lepturus {Atlantic cutlassfish), Trinectes maculastus (hogchoker),

and Symphurus plagiusa (blackcheek tonguefish}.
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Within each table for the 23 most common species, the percentages
of the total number collected were given for each month and location.
Grand total for all months and leocations combined was also recorded in

each table,

Hydrographic Analyses

Six-liter capacity Van Dorn water sample bottle casts were mede at
all stations immediately before trawling. Szmples were collected 1 m
below the water surface and 0.3 m above the bottom at each station. Water
temperatures were read irmediately from stem thermometers internally mounted
in the Van Dorn samplers. All water samples were then returned for salinity
analysis by the chemical oceanography laboratory of the Marine Resources
Research Inatitute. Salinity wes anelyzed utilizing e Beckman RST7B Induction
Salinometer. Thrcoughout this report, wherever specific estuesries were being
described on the basis of their salinity characteristics, terminology

followed the Venice System (1958).
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RESULTS AWD CONCLUSIONS

Tota}l Catch Composition

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

The estuaries or regions cof the Scuth Csroline coastsl zone
in which these species vere obteined are swmarized in Teble 5.
Twenty-twe of the 88 epecies caught were highly ubiquitous and were
found in 211 estuaries or state regions sampled. Included in this

group were the scisenids Stellifer lanceolatus (star drum},

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

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

the clupeids Brevoortie tyrannus {Atlentic menhaden) and Opisthonema

oglipum (Atlantic thread herring); the carangids Chloroscombrus
chrysurus (Atlantic bumper), Selene vomer (lookdown), and Vomer

setaginnis (Atlantic moonfish); the bothids Paralichthys dentatus { summer

flounder), Paralichthys lethostigma (southern flounder)}, and Citharichthys

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

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

Anchos mitchilli {bay anchovy); the ictalurid Ictalurus catus {white

catfish); the batrachoid Opsanus teu (oyster toadfish}; the gadigd

Urophyeis regius (spotted hake}; the bleniid Hypsoblennius hentzi (feather

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

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

tion].

1k



Table 4, Systematic listing by orders and families for the 88 fish species
collected by bottom trawl in South Carclina estuaries during the
l2-month pericd from February, 1973 through January, 197h4.

Order Sgualiformes
Family Carcharhinidae
Rhizoprionodon terrsenovae (Atlantic sharpncse sherk)
Femily Sphyrnidae
Sphyrna zygaena (Smooth hammerhead )}
Family Squalidae

Squalus acanthias (Spiny dogfish)

Order RaJiformes
Family Dasyatidae
Dasyatis sabina (Atlantic stingray)
Gymnura micrura (Smooth butterfly ray)
Family Myliobatidae
Rhinopteras bonasus (Cownose ray)

Order Acipenseriformes
Family Acipenseridae
Acipenser oxyrhynchus (Atlantic sturgeon)

Order Semionotiformes
Family Lepisosteidae
Lepisosteus osseus {longnose gar)

Order Anguilliformes
Family Anguillidae
Anguilla rostrata (American eel)
Family Congridae
Conger oceanicus (Conger eel)

Order Clupeifcrmes

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

Family Engraulidae
Anchoa hepsetus {Striped anchovy)
Anchoa mitchilli (Bay anchovy)

Crder Myctophiformes
Family Synodontidae
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 pletycephalus (Flat bullhead)
Ictalurus punctatus (Channel catfish)




Table 4. (Continued.)

Family Ariidse
Arius felis {Sea catfish)
Bagre marinus {Gafftopsail catfish)

Qrder Batrachoidiformes
Family Batrachoididae
Opsanus tau (Oyster toadfish)

Order Gobiescciformes
Femily Gobiesccidae
Gobiesox strumosus {Skilletfish)

Order Gadiformes
Femily Gadidse
Urophycis earlli (Carcline heke)
Urophycis floridanus (Southern hake)
Urophycis regius {Spotted hake)
Family Ophidiidee
Rissola marginata (Striped cusk-eel)

Drder Atheriniformes
Family Atherinidase
Menidis menidia (Atlantic silverside)

Order Gastercosteiformes
Femily Syngnathidae
Syngnathus floridee {(Dusky pipefish)
Sypgnathus fuscus (Northern pipefish)

Order Perciformes
Femily Percichthyidae
Morone saxatilis (Striped bass)
Family Serranidae
Centropristis philadelphica (Rock sea bass)
Centropristis striats (Black sea bass)
Family Centrarchidse
Lepomis suritus (Redbreast sunfish)
Family Percidae
Perca flavescens (Yellow perch)
Family Pomatomidae
Pomatomus saltatrix {Bluefish)
Family Carangidae
Caranx hippos (Crevalle jack)
Chloroscombrus chrysurus (Atlantic bumper )
Selene vomer [Lookdown)
Vomer setapinnis (Atlantic moonfish)
Pamily Lutjsnidae
Lutjenus griseus (Gray snapper)
Femily Pomadasyidae
Orthopristis chrysoptera (Pigfish)
Family Sparidae
Lagodon rhomboides (Pinfish)

16




Table 4,

(Continued. )

Family Sciaenidae

Bairdiella chrysura (Silver perch)

Cynoscion nebulosus {Spotted seatrout)
Cynoscion nothus (Silver seatrout)

Cynoscion regalis {Weskfish)

Larimus fasciatus (Banded drum)

Leiostomus xanthurus (Spot)

Menticirrhus americanus (Southern kingfish)
Micropogon unduletus (ﬁtlantic crosker)
Pogonies cromis (Bleck drum)

Stellifer lanceolatus (Star drum)

Family Ephippidae

Chaetodipterus faber (Atlantic spedefish}

Family Mugilidae

Mugil cephalus {Striped mullet)
il curema (White mullet)

Family Sphyraenidae

Sphyraena guachancho (Guaguanche)

Family Uranoscopideae

Astroscopus y-graecum (Southern stargazer)

Family Blenniidae

Hypsoblennius hentzi (Feather blenny)

Femily Gobiidae

Gobionellus boleoscma (Darter goby)
Gobionellus hastatus {Sharptail goby)
Gobionellus stigmaticus (Marked goby)
Gobiosome bosci (Naked goby)
Gobiosoma ginsburgi (Seaboard goby)

Family Trichiuridae

Trichiurus lepturus (Atlantic cutlassfish)

Family Scombridae

Scomberomorus maculatus (Spanish mackerel)

Family Stromateidae

Peprilus slepidotus (Harvestfish)
Peprilus triacanthus {Butterfish)

Family Triglidae

Prionotus carolinus (Northern searobin)*
Prionotus evolans {Striped searobin)®
Prionotus tribulus (Bighead searobin}*

Order Pleurcnectiformes
Family Bothidae

Ancylopsetta guadrocellata (Ocellated flounder)
Citherichthys spilopterus (Bay whiff)

Etropus erossotus (Fringed flounder)
Paralichthys dentatus (Summer flounder)
Paralichthys lethosti (Southern flounder)
Scophthalmus aquosus iw1ndowpsne)

Family Soleidae

Trinectes maculatus (Hogchoker)

Family Cynoglossidae

Symphurus plegiusa {Blackcheek tonguefish)

®Taptative identification.
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Table L. (Continued.)
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Order Tetraodontiformes
Family Balistidae
Monacanthus hispidus (Planehead filefish)
Family Tetraodontidae
Legocephalus laevigatus (Smooth puffer)
Fanily Diodontidae
Chilomycterus schoepfi (Striped burrfish)




Table 5. Species occurrence by locality summarized from bottom trawl catehes in South Carclina estuaries during
' the 12-month period from February, 1973 through January, 1974,

Monthly Sampling Quarterly Sampling
Species North South Cooper Northern Charlesten  Southern
Edisto Edisto River Region Region Region

Acipenser oxyrhynchus
Alosa aeativalis

Alosa sapidissima

Anghoa hepsetus

Anchoa mitchilli
Ancylopsetta guadrocellata
Anguilla rostrata

Arius felis

Aptrogcopus y-graecum
RBagre maripus

Brevoortia tyrannus

Caranx hippos

Centropristis philadelphica
Centropristis striata
Chaetodipterus faber
Chilomycterus schoepfi

Chloroscombrus chrysurus
Cithariehthys spilopterus *
Cynoscion nebulosus » * * *
Cynoscion nothus
Cynosrion regalis » *
Conger oceanicus : #*
Dasyatis sabina * *
Dorosoms. cepedianum

Dorosoma petenense ®

Etropus crossotus L] »
Gobiesox strumosus »
Gobionellus bolecsoms

Gobiconellus hastatus #
Gobiconellus stigmaticus »
Gobicsoma boscl »

Gobiosoma ginsburgi »
Gymnure micrura L *

x &k ¥ ¥ ¥ &
* % % X X

%

*¥ % ¥* ¥ X ¥ X
]
*

*
*
»*

* % % ¥ ¥ ¥ x
® ok ¥ Kk K

¥ ¥ x X X %X X x X
*

*
*
*»*

*
*

x
*
-
*

*® % m %X B X ¥ K X

F 3
*
®x

* X % %k ¥ *x
*
x*
*




e : I R
Table % {Continued.)

oo Monthly Sampling Quarterly Sampling
Species Rorth South Cooper Northern Charleston Southern
Edisto Edisto River Region Region Regicn

Hypsoblennius hentzi bd *
Ictalurus catus * #*
Ietalurus melas

Ictalurus natalis

Jetalurus nebulosus

Ictalurus platycephaslus

Ictalurus punctatus * *
Lagocephalus laevigatus *
Lagodon rhomboides * * #
Larimus fasciatus * *
Leiostqmus xanthurus * *
_snlﬁgﬁhsu_.gégsui *
-Lepomis guritus
Lutjanus griseus

Menidia menidia
Menticirrhus americanus
Mieropogon undulatus
Monacapthus hispidus
Morcone saxatilis

Mugil cephalus

Mugil curemsa

Opisthoneme oglinum
Opsanus tau

Orthopristis chrysoptera
Paralichthys dentatus
Paralichthys lethostigma

* K ok B M ok ¥ N

*
*

*
® ¥ % %

*
»*
-

x ¥ X %
*
*
*
*

* X ¥ %
*
*

**I.E******
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Table 5. {Continued.}

Species

Monthly Sampling

North
Edisto

South
Fdisto

Cooper
River

Quarterly Sampling

Northern
Region

Charleston
Region

Southern
Region

Rhinoptersa bonasus
Rhizoprionocden terreenovae

Rissola marginata

Scomberomorus maculatus
Scophthalmus aguosus
Selene vomer
Sphyreens guschancho
Sggxzna zygaens
Squalus acanthiag
Stellifer lanceplatus
Symphurus plegiusa
Syngnathus floridae
Byngnathus fuscus
Synodug foetens
Trichiurus iepturus
Trinectes maculatus
Urophycis earlli

Urcphyeis floridanus

Urophyeis reglus
Vomer setapinnis
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Numbers of species and families, listed by order, and their
relative contributions to bottom trawl catches in Scouth Carolina estuaries
during the 12-month period from Februsry, 1973 through January, 1974
are summsrized in Table 6. Represented in the year's catch were 46
families from 16 orders. Six femilies were represented by four or
more species. These families were Scieenidae (10 species), Clupeidae
{6 species), Ictaluridae (6 species), Bothidae (5 species), Gobiidae
{5 species), and Carangidee {4 species). In terme of numerical abundance,
sciaenids alone made up 57.9% of the year's catch, followed by engraulids
with 19.6%. Scimenids also contributed the grestest biomass (62.5%
of the total catch weight}, followed by ictalurids (11.2%).

Totel numbers, total weights, rankings in order of abundence by
number and weight, and percentage of total catch represented by all fish
specles captured by bottom trawl {all stetions combined) in South
Carolina estuaries from February, 1973 through January, 1974 are summarized

in Table 7.

Description of Catch (Most Common Species)

Stellifer lanceolstus (Star Drum)

The star drum (Stellifer lanceoclatus), one of the smaller sciamenids,

was the most abundant bottom-dwelling species of estuarine fish caught
during the study {Table 7). Star drum was also described as the most
sbundant estuarine fish in Scuth Carolina in esrlier reports (Dawscn,
1958; Bearden, 1964; Lunz and Schwartz, 1970). This fish renges from
Chesapeake Bay to Texas and possibly to Mexico (Hildebrand and Cable,

1934) and has been reported to be cne of the most sbundant fishes on



Table 6. Rumbers of species and families by order and their relative comtributions (by numbers and weights) to bottom trawl catches ir
South Carcline estuaries during the lZ-month period from February, 1973 through January, 197L.

Relative Numbers Relative Biomass
Orders and Families Species Total Percent Total FPercent
Represented in CatchL Represented Number of Total Weight of Total
( Number ) Caught Catch {keg) Catch

Order Squaliformes

Family Carcharhinidae 1 2 <Q0.1 0.5 G.1

Family Sphyrnidsae 1 1 <0.1 0.5 0.1

Family Sgualidee 1 1 <0.1 3.4 2.7
Order Rajiformes

Family Dasyatidae 2 7 <0.1 7.0 1.k

Family Myliobatidae 1 1 <0.1 1.1 0.2
Order Acipenseriformes

Family Acipenseridas 1 1h <0.1 7.7 1.6
drder Semjonotifornes

Family Lepisosteidae 1 24 <0,1 LT.9% 3.6
Order Anguilliformes

Family Anguillidae 1 35 <0.1 k.o 0.8

Family Congridse 1 1 <0,1 3.1 0.1
Order Clupeiformes

Family Clupeidae G 1,855 3.9 13.2 2.7

Family Engraulidae 2 la,20¢ 19.6 2..1 4.3
Order Myctophiformes

Family Synodontidae 1 5 =0.1 0.2 =G.1
Order Siluriformes

Family Ictaluridae G 1,868 3.0 €1.1 1z2.5

Family Ariidae 2 1ho 0.2 10.4 2.1
Order Betrachoidiformes

Family Batrachoididae 1 T& 0.1 L,1 0.8
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Table 6. {Continued.)

Orders and Families ] Relative Numbers Relative BiomAss
Represented in Cai-:;:h Species Tatal Percent Total Percent
Represented Number of Tatal Welight of Total
{ Number Caught Catch (ke cateh
Order Gobiesociformes
Faemily Gobiesocidae 1 3 <Q0.1 <0.1 20,1
Order Gadiformes
Family Gadidee 3 1,621 2.6 17.9 3.7
Family Ophidiidae 1 3 <0.1 0.1 «0.1
Order Atherinilrormes
Family Atherinidae 1 3 <0.1 <D.1 <0.1
Order Gastercsteiformes
Family Syngnathidae 2 2 <0.1 <Q.1 <0,1
Order Perciformes
Family Percichthyidae 1 a3 <01 g.2 0,1
Family Serranidae g o1 <,1 0.b <0.1
Family Centrarchidae 1 1 <0.1 <0.1 <0.1
Family Percidae 1 3 <0.1 <0.1 <0.1
Family Pomatomidae 1 1T <0.1 1.2 0.2
Pemily Carangidas L €90 1.1 b3 0.9
Femily Lut)anidae 1 5 <.1 <0.1 <0.1
Family Pomadssyidae 1 5 0.1 2.4 «0,1
Famlly Sparidase L £ <0.1 Ak <C.1
Family Sciaenidae 10 Lz,568 67.9 283.2 581
Family Ephippidae 1 L1 <(,1 .5 <0.1
Family Mugilidae 2 i <0,1 <idl <0.1
Family Sphyraenidae 1 1 <0.1 <01 <n.1
Family Uranocscopidee 1 w2 <0, 1 <l,i <3.1
Family Blenniidse 1 is <02 0.2 <0.1
Family Gobiidee 5 3 <n.1 <0.1 <01
Family Trichiuridae 1 189 0.3 7.6 1.5
Family Scombridae 1 17 0,1 ok <.l
Fomily Stromateidae 2 169 0.3 2.0 0.4
Family Triglidae 3 ] <.l <0,1 <0.1

he



Table &, {Continued.)

Relative Numbers

Relative Biomass

Orders and Families Species Total Percent Tatal Fercent
Represented in Catch Represented Number of Total Weight of Total
{ Number } Caught Cateh {kg) Cateh
Order Pleurcnectiformes
Family Bothidae 6 10% 0.2 6.9 1.h
Family Soleidne 1 399 0.6 3.5 0.7
Family Cynoglossidae 1 368 0.6 6.0 1.2
Order Tetracdontiformes
Family Balistidae 1 9 <0.1 <0,1 <0.1
Family Tetrsodontidae 1 2 <0.1 <b.1 <0.1
Family Diodontidae 1 1 <0,1 <0.1 <0.1
Totals 88 62,68% 100.0 <450.5 100.0
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Table 7. Total oumbers, totml welghts,

by 88 fish species captured by
Jamary . 1974,

rankings in order of abundence by number and weight, and percentage of total catch represented
bottom trewl (sll stati-Lz combined) in South Carolina estuaries from February, 1973 through

Relative Numbers — Relstive Biomass

Speciesn Toteal Parcent Total Percent

Number Numerical of Total Wedight Biomsss of Total
Caught Rank Catch (ke) Rank Cateh
Btellifer lanceolatue 23,992 1 8.3 105.6 1 19.3
Anchoa mitenllll 12,074 2 19,3 19.4 T 3.5
Micropogon unduletus 9,030 3 1k b 95.5 2 17.4
LeloBtomus xenthurus 5,347 L 8.5 5T7.1 3 10.%
Cyroscion regalis 2,136 S 3.4 31.0 6 5.7
BaircL'iena""c'gre'}??ﬁm 1:863 6 3.0 k3.6 5 8.0
Ictalurus catus 1,732 7 2,8 sh.2 b 9.9
Urophycis regiug 1,612 8 2.6 17.6 8 3.2
Brevoortia tyranous 823 [+ 1.3 8.9 11 1.6
Chloroscombrus chrysurus 578 10 0.9 3.4 20 0.6
Alosn meptivalis oo 11 0.7 1.5 33 0.3
Trinectes maculatus ot 12 0.6 3.5 19 0.6
Symphurus plegiuse 362 13 0.6 6.0 1L 1.1
Dorosoma petenense 327 1L 0.5 0.9 36 0.2
Anchos bapsetus 216 15 0.3 1.7 30 0.3
isthonema oglipum 21L 16 0.3 1.6 32 6.3
Trichiurus lepturus 185 17 0.3 7.6 13 L.k
Peprilud alepidotus 151 18 0.2 1.8 28 0.3
Ariue feljs a0 19 0.1 10.0 10 1.8
t panctatus 77 20 0,1 3.2 23 D.6
Opsspus teu T6 21 0.1 L.l 17 0.8
larigues {gsclatys 75 ag 2.1 2.1 26 0.4
Menticirrhys smerjicenus 75 2p 0.1 1.8 27 0.3
Jetalurys pebulosus 53 23 0.1 2.6 24 0.5
Yomer setapinpis 53 23 0.1 0.2 52 < 0.1
Bagre marinus 50 24 0.1 0.h L5 0.1
Lhaetodipterus faber L1 25 0.1 0.5 ko 0.1
Cynoscion nothys Lo 26 0.1 1.6 k3 0.3
Selepe yomer 39 27 0.1 0.4 L3 0.1
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Table 7. (Continued.}

Relative Numbers Belatlve Bicmass
Species Total Percent Total Tercent
Humber Numerical of Total Weight Biomasa of Total
Caught Rank Cateh {(ke} Rank Catch
Anguille rostrata 35 28 0.1 4.0 18 0.7
Hypecblennius nentzil 35 28 0.1 0.3 50 0.1
Morone saxatilis 33 a9 0.1 0.2 55 <0.1
Alosa gapidissima 28 30 <0.1 ¢.2 53 <0.1
Parallchthvs deptatus 25 1 <0.1 1.7 29 0.3
Paralichihve Jethostigme 25 31 <0.1 .9 15 0.9
iepigosteus opgsye 24 32 <0.1 17.5 9 3.2
Lxlopotus tiibylys » = 32 <0.1 0.1 67 <0,1
Cithariphthys spilopterus 23 33 < 0.1 0.2 5T <0.1
Caranx hippos 20 34 <0.1 0.3 51 <0.,1
5 18 35 <0.1 0.2 56 <0.1
Pomatomus saltatrix 1T 36 <0.1 1.2 34 0.2
Scomberomorus maculatus 17 36 <0,1 G.h L1 g.1
Etropus crossotus 15 3T <0,1 0.1 61 < 0,1
hcipenser o chus 1k 38 <0.1 T.7 12 1.4
Centropristis astriata 14 38 <0.1 0.3 k7 <0.1
Astroscopus y-graecum 12 39 <0.l 6.1 63 <0.1
Scophthaimue aquosus 11 Lo <0.1 0.3 Lg <n.1
Monscantbus hispidus g L1 <0,1 < 0.1 69 <0,1
Centropristis philadelphica 7 L2 <0.1 0.1 &0 <0,1
Cynoecion nebulosye 6 43 <0.1 0.5 38 0.1
Lagodon rhomboides 6 L3 0.1 [ Lo 0.1
Urophycis sarlli ) L3 <0.1 0.2 1 <0,1
Lutienus griseus 5 L <0.1 0.1 66 <0.1
Ortboprigtis 5 4k <g.1 0.4 Ly 0.1
Synodug foetens 5 A €0.1 0.3 Lg 0.1
Ancylopsatis guadrogelluts b L5 <0.1 <01 10 <0.1
wicrurs L L5 <0.1 L7 16 0.9
Pogonlas cromis L N <0.1 3.3 2z 0.6
Desyatie sabina 3 L6 <0.1 2.4 25 o.l
GobieBOX mtrumoaus 3 L6 <0.1 < 0,1 T5 <0.1

#rentative identifilecation.
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Tabvle T. Continued. }

Species — Relmtive Numbers Felative Bicmaas

pec Total Percent Total Percent
Humber Numerical of Total Welght Biomass of ToRa1

Caught Rank Catch {kg) Rank Cateh
Ictalurus natalis 3 L6 < 0.1 0.8 37 0.1
Heci{dla menldia 3 46 < 0.1 < 0,1 7 < 0,1
Perca fiavescens 3 L& < 0.1 < 0.1 Te < 0,1
opotus carolinug * 3 L& < 0.1 < 0,1 76 < 0.1
U?o;hycia florldanus 3 L6 < 0.1 0.1 59 < gl
CROMB. DOAC] 2 P4 < 0.1 < 0.1 79 < 0.1
Tetalurus Bla‘bxceghalus 2 'y < 0.1 0.3 L6 0.1
Lagocephalus laevipatus 2 kT < Q0,1 0.1 65 < 0.1
1l cephalus 2 W7 < 0.1 < 0.1 71 < 0.1
cufema 2 L7 < Q0.1 < 0.1 T3 < Q0.1
Ehizoprionodoen terraencvae 2 47 < 0.1 0.5 1640 0.1
Risagla mﬁinata 2 LT < 0.1 0.1 2 < 0,1
Chilomycterus schoepfi 1 48 < 0.1 < 0.1 82 < Q.1
Conger gceanlcue 1 48 < 0.1 0.1 58 < 0.1
Dorcogoma cepedianum 1 ;) < 0.1 < 0.1 T8 < 0.1
Goblonellus boleosomn 1 18 < 0.1 < 0.1 as < 0.1
Gobiopellus baatatus 1 L8 < 0.1 < 0.1 68 < 0.1
Goblonellus stigmaticus 1 L3 < 0.1 < 0.1 T < 0.1
Gobloecma gineburgi 1 L8 < 0,1 < 0.1 a6 < 0.1
Ictelurus melas 1 LB < 0.1 0.1 6L < 0.1
Lepomis guritus 1 L3 < 0,1 < 0.1 8o < 0.1
Prionotus evolans * 1 LB < 0.1 < 0.1 83 < 0.1
Rhineptera nasus 1 L8 < 0,1 1.1 35 0.2
Sphyraena guachancho 1 L3 < 0.1 < 0.1 Y < 0,1
Sphyrna zygaens 1 48 < 0.1 0.5 39 0.1
Squalus scanthias 1 L8 < 0,1 3.4 21 0.6
Syngpathys floridee 1 Lg < 0,1 < 0.1 87 < 0.l
Syngnathus fuscus 1 Lg < 0,1 < 0.1 81 < 0.1
GRAND TOTALS g2 ,68L 100.0 = SLT.T 100.0

*entative identification.
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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 Carolina {Hildebrand end 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 socuth-
eastern Floride (Gunter and Ball, 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) end Mississippi
(Christmas and Waller, 1973) with numbers lnereasing to the west in
Louisiana (Gunter, 1938; Perret et 21,,1971; Perret and Caillouet, 1974}
and Texas {Gunter, 1941l). This species was represented by some life
stage in every month and in every major estuary or coastal region of
South Carolina (Table 5). Dahlberg and Odum (1970) alsc found star

drum abundant during all months in two Georgis estusrine systems.

Total ecatch. 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
38.3% of the total number of fish captured end 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 - 34.4°%/po and a bottom

temperature range of 8.6 - 30.5 C (Table 8).
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Table 8. Total length ranges, bottom salinity and temperatire rangee, and primary locations st which 88 fish species were captured by bottom trawl
in South Carelina estueries from Februsry, 1973 threugh Jenuary, 197h.

Species Total Bottom Bottom Primary Locations
Length Salinity Temperature
Range Range Range
{am ) {®/00) {c)
Acipenser owyrhynchus (Alluntic sturgeon) 116 - 615 <0,1 - 33.2 16.2 ~ 29.9 Upper South Edisto River
Aloga sestivalis (Blueback herring} 35 - 307 0,1 - 25.1 11.5 - 29.0 Wide distridution
Alose sepidissima {American shad} 50 - 181 0.1 - 27.3 11.5 - 29.3 Wide distribution
Apchos hepsetus (Striped anchovy) 58 - 1Lo B.8 - 34.b 16.9 = 30,5 Edisto and Cooper Rivers
Anchoa mitehilli {Bay anchovy) 22 - 88 0.1 « 34,7 10.% - 31.4 Wide distribution
Ancylopsetia quadrocellata {Ccellated flounder) 38 -~ 118 21,8 - 25.1 17.1 - 22.0 Nerth Edisto, Charleston Region
Anguilla rostrata (Amerlcan eel) 265 - 528 0.1 - 25.9 16,2 - 22.8 Upper Cooper River
Arius felis [Sem catfish) 58 - 296 0.2 - 33.2 16.8 - 30.5 Wide distribution
Astroscopus y-graecun (Scuthern stargazer) 25 - 79 16,5 - 30.8 13.7T - 21.9 NWorth Edisto River
Bagre marinug {(Gafftopsail catfish) 5 - 158 8.3 - 27.1 18.3 - 30,1 Wide distribution
Bairdieila chrysura (3ilver perch) 4o - 192 0.1 - 3,4 7.2 - 31,4 Wide distribution
Brevoortia tyrannus (Atluntic menhaden) 35 - 243 0.1 - 30.3 12.8 - 31.0 Wide distribution
Carznx hippos (Crevalle jack) 28 - 151 9.5 - 25,0 17.0 - 29.3 Jooper and North Edisto Rivers
Centropristis philadelphica (Rock sea bass) 35 - 126 4.8 - 2.9 21.0 - 30.0 Zooper River {Mouth), Port Royal Sound
Centropristis striets {(Black sca bass) 0 - 198 10.9 - 33.8 10.3 - 29.2 North 3dis=to (Deveaux Bapk)
Chaetodipterus faber (Atlantic spade fish) 37 - 137 14,2 - 33.2 26.5 - 30,1 Horth Fdisto and Coover Hivers
Chilomycterus schoepfl (Striped burrfish) L4 25.L 30.5 Calibogue Sound
Chloroscombrus chrysurus (Atlantiec bumper) 38 - 132 13,7 - 32.% 18.4 - 30.5 Jouth Ediste Fiver
Citharichthys spilopterus {EBay whifr) 68 - 131 21.L - 26.6 10k - 29.5 Port Royal, Charlcston Region
Cynoscion nebulosus (Spotted seasrout) 202 26,2 12.7 - 1T7.L Cooper 3iver (Moutk)
Cynoscion nothus (Silver sestrout) T8 - 182 23.8 - 30.8 170 - 30,5 North Ziisto, Calibogue Scund
Cyposcion regalis (Weekfish) 23 - 323 a4 - 3k i3.7 - 31.4 Wide distribution
Conger cceanicus (Conger eel) 450 <01 17.8 Charles-on Regien, Ft. Joknsoo
Dasyatis. gabina (Atlentic stingray) 202 - 509 3.2 - 2B.9 17.1 - 27.5% Northn & South Edisto, Cooper River
Dorosoms cepedianum (Gizzard shad) 112 &.5 17.0 Cocper Piver (Big Island)
Dorosoma petenence {Threadfin shad) 36 - 13k 0.1 - 32.3 16.6 - 29.9 Wide distribution
Etropus crossotus (Fringed flcunder} 39 - 105 14,2 - 31.2 17.1 - 30.1 Horth % South Fdlsto, Coocper River
Gobiesox strumosus {Skilletfish!} 57 - 61 20,9 - 26,7 ih.o - 1T7.k Lower MNorth Zdisto & Cooper River
Gobionellus bolecsoma (Darter goby} Th 21.4 2.4 Charleston Harber (Cummings Foint)
Gobionellus hastatus (Sharptail goby) 254 2h 6 B.6 Horth BEdisto {Pocipt of Pines)
Gobionellus stigmaticus (Marked goby) 62 - 63 0.2 — 24.1 25,k Port Royal Sound, South Bdisto River
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Table 8. {Continued.)
Specien Total Bot tom Bottom Frimary Locetions
Length Balinity Temperature
Range Range Range
(mum ) (°foa} (c)
Gobiosgma bosci {Neked goby] 6L - T2 15.0 - 22.8 27.6 Upper North Edisto River
Gobiosome ginsburgl (Seaboard goby) Lo 14,2 16.6 - 21.5 South Edisto River
Gymnura micrura [Smooth butterfly ray) 248 - 327 1.1 - 28.0 26.5 - 30.5 North Edisto and Calibogue Sound
Hypsublennius hentzi (Feether blenny) 57 - 108 10.3 - 34,4 0.3 -~ 30,4 Ropth Edisto ard Cooper River
Tetalurya catus (White catfish) 28 - 382 <0.1 23.9 11.6 - 31.4 Upper South Edisto, Cooper und Ashepoo
Rivers
Ictalurus natalis {Yellow bullhead) gt - 351 <0.1 0.1 1.2 Upper South Edisto ard Cooper Rivers
Ictalurus nebulgeus (Brown bullhead) 50 - 269 0.1 3.k B.7 -~ 28.8 Couper River
Ictalurus platycephalus (Flat bullhead) 201 - 272 0,1 1k.2 Cooper River {(The Tee)
Ictalurus punctatus (Channel catfish) 56 ~ 23k 0.1 G.2 8.7 - 27.8 Upper South Edisto and Cooper Rivers
Lagocephalus laevigetus {Smooth puffer) 95 - 110 27 .6 22,7 28.8 - 20.0 Lower South Edisto and Cooper Rivers
Lagoden rhomboides {Pinrish} 62 - 1972 29.8 33.8 20,5 -~ 244 Worth Edisto and Charleston Hegion
Iarimus fascistys {Banded drum) 37 - 1h6 12,9 - 3h.2 16.0 - 3C.5 North Edisto River
Lelostomue xanthurus (Spot) 22 - 188 0.1 - 3.4 11.6 - 31.4 Wide 2istributicn
Leplsonteus osseus (Longnose gar) 314 -1018 0.1 - 18,1 9.1 - 29.9 Cooper River and Upper South Ediste
Lepomis auritus {Redbresst sunfish) 16 0.1 26.0 Upper Coover River {The Tee)
Lutjlanus griseus [Gray snepper) T0 = 197 0,1 - 34,2 17.0 - 27.4 South Edisto, Charleston Region
Menidie menidis (Atlaniic silverside) 85 21,8 13,7 - 17.5 Nor+h Fdigto, Charleston Regior
Menticirrhus emericanus (Southern kingfish) h3 - 271 .9 - 35.2 9.2 - 3G.1 Wide distribution
Micropogon undulatus {Atlantic crosker) 20 - 293 <0.1 - 3b.2 9.2 - 31,k Wide distribution
Monecantbue hispidus (Planeheed filefisn) 16 - T4 L.2 - 32.3 9.2 - 30,6 Calibogue Sound, Nerth Ediste
Morone saxatilieg (Striped bass) L - 1k2 <0.1 0.3 1h.2 - 28.8 Upper Bouth Edisto {Snuggedy Swemp;
Mugil cephelus {Btriped mullet) a3 23.2 13.2 - 28.2 Korth Edisto end Charlestor. Harbor
Mugil curema (White mullet) 98 - 111 23.2 28.1 Upper North Edista {Yonges Island)
Opisthonema oglinum (Atlantic thread herring) o — 174 0.1 - 34,7 12.7 - 30.1 North E¢istc and Cooper Rivers
Opsanus tau (Cyster toadfish) 23 - 245 2,0 - 34,2 11.6 - 30.4 Wide distribution
Orthopristis chrysoptera (Pigfish) 171 - 26k 27.6 = 3b.2 19.6 - 24,4 Lower North Edisto, Horthern Region
Paralichthys dentatus {Swmer flounder) L5 - 250 3. - 28,7 8,7 - 30.6 ¥orth Edisto, Cooper, Southern Region
Paralichthys lethosti {Southern flounder) 34 - ka2 0.1 - 28.6 9.4 ~ 30.1 North & South Edisto, Charleston Region
Peprilus Alepldotus (Harvest figh) 20 - 131 0.9 - 33,2 17.4 - 30,1 Wide distribution
Peorilus triacanthus (Butterfish) 50 - 143 14,2 - 26, 21,3 - 30.5 North Edisto, Charteston Harbor
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Table 8. {Continued.)

Species

Totel Primary Locatiocuns

Length Salinity Temperature

Range

(mm )
perca flavescens {Yellow perch) 92 - 107 0.1 Upper Cooper River {The Tee)
pogonias cromis (Black drum) 180 - 517 3.4 L.8 Upper Cooper River
Popatomus paltatrix (Bluefish} €5 - 280 0.7 - 3k.L North and South Edisto, Cooper River
Priopotus carolinus (Northern searobip)* Not Available 16.9 - 32.1 Not Available Upper Cooper River
Prionotua evolans (Striped searobin’* Not Availeble 25.4 Not Availeble Calibogue Sound {Marsh Ielapd)
Privnofus tritulus {Bighead sesrcbin)® 16 - 96 0.1 - 3b,2 16.9 - 28.0 North Edisto, Charleston HRegion
fhinoptera bopasus {Cownoee ray) 366 24,6 Nortk Edistoc {Point of Pines}
Rhizoprionoden terraencovae

Atlantlc sherpnoge shark) 298 - hiz 28.2 - 33.2 Nortt Ediste and Price Creek

Rigsols marginetn (Striped cusk-eel) 161 28,7 Lower North Ediste end Price Creek
Scowberomorus maculetus {Spanish mackerel) 72 - 179 0.4 - 28,0 . North & South Edisto, Charleston Reglon
Scophthalmus aquosus (Windowpane) €5 - 205 7.6 = 25,0 9.4 North Edisto River
Selene vomer {(Lookdown) 32 - 115 6.0 33.2 16.9 North & South Edisto, Charleston Region
Sphyraens guschanche (Guaguanche) 87 27.6 2T7.2 North Edisto (Point of Pines)
Sphyrns aygsena (Smooth hammerhead) LB 25.4 30.5 Calibogue Sound (Mareh Island)
Squalns acanthiss (Spiny dogfish) 916 20.9 8,7 North Edisto (Devesux Bank)
Stellifer lanceolatus (Ster drum) 16 - 217 0.9 - 3L.b B.6 .5 Wide aistrivution
Symphurus plagiues (Blackcheek tonguefish) 53 - 156 0.1 - 34,2 4.6 .5 Wide distrivutien
Syngnathus floridae {Dusky pipefish} Lo 5.7 26.7 North kdists (Dawho Hiver)
Syngrnathus fuscus [Northern pipefish) 235 33.2 10.L Bull Bey
Synodua foetens IMnehore lizerdfish) 52 - 261 15.4 - 20,2 25.5 Wb Charleston Harbor {Hog Island)
Trichiurys lepturus {Atlentic cutlagafish) 136 - 667 0.7 - 3h.b 16.2 .6 Wide distribution
Trinectes maculatus (Hog choker) 21 - 152 <g.1 - 32,3 6.6 .5 Wide diztribution
Urophycis earlli (Cerolina hake) 112 - 174 25.0 16.9 North FEdisto (Deveaux Bank)
Urophycis floridanus (Southern heke) 155 - 154 25.0 6.9 Nortk Fdiste {Deveaur Bank)
Urophyeis regius {Spotted hake) 57 - 190 3.4 - 29,8 8.6 f Wide dlstribution
Vomer setapinnis (Atlantic moonfish) 32 - 102 LB - 28.6 18.5 Horth and Seuth Tdisto, Cooper Rivers

*rentative identification.

zZE



Length-frequency relationship. The length-frequency relation-

ship for star drum from all staticns is summarized in Table G. Both
young and asdults were captured in gquantity by our bottom trewls.
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 previous summer spawning pericd. These can be
traced from February at a modal length of 60 mm, to April at a medal
length of 65 mm, and further to June at a modael length of 85 mm.

The first recruits from summer spawning asppeared 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 (approximate total
length range 68 - 117 mm} with distinct medes of about 50 mm and 100 mm
for the two respective year-classes, From July, 1973 to January, 19Tk,
a wide range of totel lengths occurred, indicating continued overlapping
size distributicon between ycung-of-the-year and one-year-old star drum.
One exception occurred in October when a single specimen, with & total
length of 217 mm, was collected. In sll probability this fish wes at
least 2 years old.

Our length-frequency results compare faverably with those obtained
by Welsh and Breder {1%23) for midsummer star drum populations in Winyash
Bey, South Carolinsa,and alsc are consistent with results obtained by
Dehlberg 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 or the Atlantic cosst. Maturity is reached at



Table 9. Length-frequency relationship for Stellifer lanceolatus collected by bottom trawl in Seuth Carolina
estuaries {all statiomps combined) from February, 1973 through January, 1974,

Total

Month
Length 1973
Imz erx)rlal ¥eb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
mim

13 - 17 1

18 - 22 5 o 1

23 - 27 1k 6

28 - 32 25 11

33 - 37 17 12 1

38 - L2 1 14 7 27 12 1 3

43 - b7 2 1 1 32 13 Ll 38 2 N

L8 - 52 L 3 1 1 32 33 b3 32 9 15

53 - 57 9 11 18 3 28 56 40 67 18 28

58 - &2 13 1h 3L 2 2 17 58 58 118 27 5%

63 = 67 11 20 L ! L 3 23 118 154 55 Lo

68 - 72 11 13 28 13 3 1 o 119 173 83 70

T3 - 77 9 5 38 25 26 2 104 156 &80 15

78 - 82 5 18 39 32 inn 2 85 129 55 127

83 - 87 1 3 17 30 58 1 2T 79 21 63

88 - g2 3 11 22 30 10 11 33 i2 30

g3 - 97 10 10 25 15 17 14

98 - 102 T l 13 10 1 6 1 7

103 - 3107 3 2 5 18 h 3 3

108 - 112 2 2 10 8 2 1 :
113 - 117 1 2 3 1 3 3 1 &
118 - 122 L 3 4 1 <
123 - 127 ) 1 g H L
128 - 132 1 1 5 g
133 - 137 1 1 Z L 1
148 - 152 1
213 - 217 1
Mean Total
Length {mm) 65 68 75 81 89 £0 56 66 65 T1 75

rE
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the age of one 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 Ceble's (1934) observation that the young are hatched
on the same grounds regularly occupied by the adults and that no

spawning migretion ocecurs.

Distribution and relative abundspnce, In the North Edisto River,

14,347 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
numerical abundance, constituting 50.8% of the total number, and first
in weight, representing 33.4% of the totel fish biomess for the year.
Star drum were present in this estuary throughout the year, and were
most sbundant 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 apy station during every month, but was
recorded at one station (Wadmalaw) during 11 months., This fish was
mogt prevalent et three stations - Yonges Island, Bears Bluff, and
Steamboat Creek, which together accounted for 91.2% of the ster drum
caught. Of al) eight stations, Bears Bluff showed the greatest sbundance
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 (Teble 12), 1In this estuary,
the species ranked first in numerical abundance, constituting 34.7%
of the total number, and second in weight, representing 19.2% of the
total fish biomess for the 12-month period. Star drum were most
prevalent in the lower reaches of the South Edisto, with little penetra-
tion Iinto the upper brackish to freshwater portions of the estuary

(Teble 13). The two seawardmost stations {Bay Point and Fenwick Island)



Table 10. Total numbers, total weights, rankings in order of abundance by number and weight, snd percentage cf total catch represented by
62 fish species captured by bottom trawl in the North Edisto estusry, South Carolins, from February, 1973 through January, 197h.

Belative Kumbers Helative Biommes
Species Total Percent Total Percent
fumber Numericel of Tetal Welght piomass of Total

Caught Hank Catch {kg} Rank Catch

Steilifer lanceoclstus 1b, 34T 1 5¢, 8 57.7 1 33.4
Apchos mitchilii 5,216 2 18.5 8.6 4 5.0
Leiostomus xanthurue 3,378 3 12.0 23.9 3 13.8
Micropogon undylatus 2,779 L 5.8 28.1 o 16.3
CypRBcioy regalis 596 5 2,1 7.9 5 u.6
L83 6 1.7 L.8 8 2.8

Bairdiella chrysura 415 T 1.9 7.3 T L.2
Symphurus plegiuse 101 3 0.4 1.6 12 1.0
Trichiurus lepturus 13 o 0.3 3.5 10 2.0
Alosa aestivalis 66 1o 5.2 0.1 36 ¢.l
Ariue felis 63 11 0.2 7.4 6 L.3
Trinectes maculetus 63 11 0.2 1.6 13 0.9
Peprilus alepidotus 60 17 0.2 0.9 17 0.5
Chioroscombrus chrysurus 59 13 0.2 0.3 26 0.2
Larimys fascigtus 50 1k 0.2 0.k 2z 0.3
Breveorkis tyrennus kg 15 0.2 0.9 20 0.5
Mentieirrhus americanus Iy 16 0.2 1.2 1k G.f
Anchos hepsetus 35 17 0.1 0.2 28 0.2
Yomer getapippis 2¢ 18 0.1 c.2 kR 0.1
Cheetodipterus faber 28 13 0.1 0.z 25 0.7
Opisthonems cglinum 2€ 20 0.1 c.2 30 0.l
Cynoscicn nothus 23 51 0,1 0.9 ig 0.5
Opsanus tau 19 ey 0.1 0.3 24 0,8
Bagre meripus 135 27 c.1 c.2 32 2.1
Paralickthys dentatus 15 23 0.1 1,1 15 0.6
Peprilus triacanthus 15 23 0.1 < 0,1 3Q .l
HEypsotiennius hentzi 13 oY 0.1 0.1 bo 0.1
Priogotus tribulus * Lz 2 < 0.1 < 0.1 51 < 2.1
Astroscopus y-graecum i1 =1 < 0.l c.1 L& ERE A
Lopggoms petenense 10 @ < 0.1 0.1 Lé 0.1
Selene youmer Q9 28 <0,1 0.1 L1 O.1
Etrgpus crossotus 8 o9 Z 0,1 0.1 4s < 0.1

3t

¥Tentative identiricatiom



Tavle 10. (Continued.)

Relative Numbers Helalive Biomass
Species Total Percent Total Percent
Humber Numerical auf Total Weight Eiomass of Total

Caught Rank Cateh {kg! Rank Catch

Scophthalmus aquosus g 25 < 0.1 0.1 Lo a.l
Caranx hippos 7 30 < 0,1 0.7 3% 0.1
Pomalomut saltatrix 6 3l < 0.1 0.4 23 0.2
Scomberomorus meculetus 6 3 < 0.1 0.2 33 [
Urophycis earlli 6 32 e 0.1 .2 29 0.1
Alosa sepidissima 5 3 < 0.1 0.1 ha 0.1
Centropristis striata 5 32 < C.1 0.1 ul < 0,1
Gymaura micrura 3 i3 s 0.1 4,3 9 2.5
Paralichthys lethostigma 3 33 e 0.1 0.4 21 0.k
Urgphyeis floridsnus 3 33 < 0.1 0.l 38 a1
Ancylopgetta gugsdrocellata 2 3 < 0.1 < 0,1 55 < 0.1
Dasyatis sabina 2 34 <« 0.1 0.9 18 0.5
Gobjesox SLIuMOSuUS 2 34 < 0.1 < 0.1 54 < 0.1
Gobiosoms bosci 2 34 < 0.1 € 0.1 53 < a1
Menidia menidia 2 3L < 0.1 < 0.3 5 < 0.1
Mongeanthus hispidus 2 3 < 0.1 < 0,3 58 < o0l
Mugil curema 2 3k < 0.1 < 0.1 52 < 0.1
Ceptropristis philedelnhica 1 35 < 0.1 < 0,1 23 < 0,7
Gobjopellus hestatus 1 i5 < 0.1 < 0.1 L8 < 0.7
CRLgE 1 35 < 0.1 Q.2 3l 0.1

Ictalurus punctatus 1 35 ¢ 0.1 0.3 27 0.2
Lagodon rhomboides 1 a5 <« 0,1 ¢ 0.1 50 < 0,1
Mugil cephalus 1 35 ¢ 0.1 < 0.1 53 < 0.1
Orthopristis chrysoptera 1 3% < 0.1 e 0.1 by < 0.1
Rhinoptera bonasus 1 35 < 0.1 1.1 16 0.6
Rhizoprionodon terraencvas 1 35 < 0.1 0.1 3T 0.1
Rissola mArgindta 1 35 g 0.1 « 0.1 LT < 0.1
BEphyraena guuchancie 1 35 « 0.1 ¢ 0.1 5T < 0.1
Squalus acapthias 1 35 < 0.i 3.L 11 1.9
Syngnathus floridge 1 35 < 0.1 < 0.1 9 < g.l
GRAND TOTALG 28,193 100.0 = 172.5 100.0

FAS




Teple 11. Numerical abundance of Stellifer lancecletuc
Caroling, from February, 197

Maonth

£ collecled monthly by bottom trawl at eight stations in the Nerth Fdisto estuary, South
3 through Japmary, 1974,

Stationy (Frogressiang Seaward ~ )

Yonges Teogoodos Hoars Dawho Steumbont  Wadmalaw  Point of  Deveaux Tetal Muqthl¥
L:1and Creek Bluff Eiver Creek Island Pines Bank Catch by  Conlribution
(ECOL} [E002} {RCO?) {E0oh) {E005) {EQD6) {E0o7)  (ECDB}  Menth  to Total Catch (%)
1973
Febryary 5 2L 29 0,3
March 39 g2 3 2 136 0.9
April 349 L1 25 112 47 570 b0
May 297 2 10 108 12 2 L3 3.0
June LS kg L Lé 10 23 ThE 5.2
July 28 1 12 29 T1 31 0.6
August 187 203 26 3 & 59 48L 3.4
Seplemher 2,130 1 2,110 378 i1 1 273 5,03k 35.G
October 163 32 1k 1,k450 12 2 295 1,968 13.7
November 159 1 190 16 13 974 €.8
December 2 3,760 3 1 b, 766 26.0
19T
January . T 1 1 28 35 122 G.8
Tatal Catch
by Station 3,397 3 6,797 T8 2,688 2il 51 Rely] 1h,3L5
Station Contribution
to Totml Cateh {%) 23.7 0.1 afLh 0.5 2001 LT b [ To0L0

Grand Total {411 stations and months comblned) = 1L, 3LB




Table 12. Total numbers, total weights, rankings in order of abundance by number and weight, and percentage of total catch represented
by 47 fish species captured by bottom trawl in the South Edisto estuary, South Carolina, from February, 1973 through
January, 1974.

Helative Numbers Releative Biomass

Species Total Perpent Total Percent

Number Fumerical of Total Weight RBicmass of Total
Caught Rank Catch {ka) Rank Catch
Stellifer lancsolatus 3,478 1 34.7 18.8 2 16.2
Micropogon undulatys 1,623 2 16.2 2.6 k) 9.8
Ietalurus gatys 1,380 3 13.8 26,2 1 26.8
Anchos mitehilli 1,155 it 11.5 2.0 iz 2.0
Ehlerogcombrys chrysurys 491 5 L.g 2.9 7 2.9
is regius L&l [ L.4 5.6 & 5.8
Cymoscion regalis 316 T 3.2 7.1 4 T.2
Leiostoms xanthurus 223 8 2.2 1.b 14 1.k
Trinectes mMaculatus 204 9 2.0 1.0 16 1.0
Symphurus plagiusa 1k7 10 1.5 2,6 g 2.7
Bajrdiella chrysura 100 11 1.0 2.6 10 2.6
Brevoortia tyrannus 99 12 1.0 2.7 8 2.8
Anchoa hepsetus 79 13 0.6 0.7 18 0.7
Ictalurus punctatus 61 1h 0.6 1.9 1 2,0
M axgtizig a2 15 0.3 0.2 22 0.2
Bagre marinus 28 16 0.3 0.1 28 2.1
Aoss sapidissime 19 17 0.2 0.1 32 3.1
Menticirrhus americagus 17 18 0.2 2.2 20 9.2
Aloss aestivelis 16 19 0.2 < 0,1 36 < 0.1
Lepivosteys ofoeus 1k 20 ¢.1 2.0 11 2,0
Aslpepser oxyrhvnchus 1 21 0.1 £.5 5 6.6
Yomer sptapiznis 11 22 0.1 < 0.1 35 < 0.1
Scopberomorus maculatus T 23 0.1 0.2 21 0.2
Arius felis £ 2k 0.1 0.3 19 0.3
larimus fasciatys [ 24 0.1 0.1 31 0.1
Selene vomer 6 2L 0.1 < 0.1 38 < 0,1
Trichiurus lepturus S 25 0.1 0.2 23 0,2
Citharichthys spi T35 L 26 < 0,1 0.1 29 0.1
Etropus crossotus Iy 26 < 0.1 < 0,1 37 < 0.1
Opisthonems oglin b4 26 < 0.l 0.1 26 0.1
Mopagagthus Dispidus 3 27 < 0,1 < 0,1 Ly < 0.1

ot



Table 12. {(Continued,)

g . Relative jucbers Belative Biomase
Pecies Tutal Percent Total Percent
Humber Rumerica) sf Total Weight Biomass of Total

Caught Rank Catch (xg) Rarik Catch

Paralichthys lethostigma 3 27 < 0.1 0.1 =2 0.2
Pomatomus saltatrix 3 27 < 0.1 0.1 25 0.1
ctalurus natalis 2 a8 ¢ 0.1 0.8 17 0.8
Lutjanus griseus 2 28 < 0.1 < 0,1 39 < 0.1
Opsanus tau 2 =l ] < 0.1 0.1 33 < Q.1
Parnlichthys dentatus 2 28 e 0.1 0.1 27 0.1
Anguilla rostrata 1 29 < 0.1 a.1 30 0.1
Cyncscion pothus 1 29 < 0,1 < 0.1 L3 < 0.1
Dasyatis gabins 1 29 < 0.1 1.3 13 1.3
Gobionellje stigmaticus 1 29 < 6.1 < 0.1 Lo < 0.1
Gobiogoma ginsburai 1 29 < 0.1 < 0.1 k5 € 0.1
Hypaoblennlys heatzi 1 29 < 0.1 < 0.1 L3 < 0.1
lsevizatus 1 29 < 0.1 < 0.1 34 < 0.1

Prionctus carglinus * 1 29 < 0.1 < 0.1 k2 < .l
Prionotus tribuius * 1 29 < 0.1 < 0.1 b5 < 0.1
Scophthalmus aquosus 1 29 < 0.1 <0.1 41 < 0.1
GRAND TOTALS 10,033 100.0 <98.0 100.0

*Tentative identification.

or



Table 13, Numerical abundance of Stellifer lanceolatus coilected monthly by bottom trawl at four stations ip the South Fdisto estuary, South
Carclipna, from February, 1973 through Junuary, 197h.

Stationg (Progressing Seaward » )

Manth Snuggedy Sampson Fenwick Bay Total Monthly
Swamp Island Istand Point Catch by Contribution
{D00L ) {Doo2) {Doo3} (Dogh) Moth To Total Carch (%)
1973
February 37 37 1.0
March 2 2 0.1
April 1 1 <Gl
May o 0.0
June L 3 7 0.2
July 0 0.0
August 2 2 .l
September 1L€ 162 308 8.8
October 120 S8k Tok 20.2
November 88 328 416 12.0
December 50 1,780 1,870 53.8
1974
January 127 5 132 3.8

Total Cateh
by Station o] 184 2,501 Toh 3,L79

Station Contributian
to Total Cateh (%) 0.0 5.3 1.9 22.8 100.0

Grand Total {All stations end months combined) = 3,479

In
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together accounted for 94.7% of the star drum caught in the South
Edisto. The species was sbsent 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 Peint), with no appreciable penetration intc the estuary.
Star drum were most abundent in the estuary during mid-fall to

early winter (October - December), when 86,0% of the year's catch
occurred.

In the Cooper River, 2,727 star drum, with s total weight of 11.3 kg,
were caught during the year (Table 1L), In this estuary, the species
ranked first in numericael abundance, constituting 26.0% of the total
number, and fourth in weight, representing §.2% of the total fish
bicmass for the l2-month period. This fish was most numerous in the
lower third of the estuary (at the mouth of the Cooper River and at
Cummings Point), whiek accounted for $8.3% of the star drum caught in
the Cooper River. Star drum were completely absent throughout the year
at "The Tee ", the station furthest upriver above the freshwater line.
This species was most abundant in the Cooper River estuary during Septem-
ber and October, when 57.3% of the year's cetch occcurred (Table 15).

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

fish was sbsent from all catches during February, March, and June in contrast
to the North and Bouth Edisto, where star drum were present during those
same months.

Distribution and relative abundance of star drum st additional
stations trawled quarterly in the northern, Charleston, and socuthern

regions of the state are summarized in Table 16,



Table 1b4. Total numbers, total weights, rankings in order of abundance by number and weight, and percentage of total cateh represented
by 57 fish species captured by bottom trawl in the Cooper River estuary, South Caroline, from February, 1973 through Jamuary, 197h.

Relative Numbers Relative Biomass
Speciles Total Percent Total Percent
Number Numerical of Total Weight Biomass of Total
Caught Rank Catch {kg) Rank Catch

Stellifer lanceolatus 2,727 1 26.0 11.3 L 8.z
Micropogon undulatus 2,512 ? 2h.0 L1,k 1 30,3
Anchos mitchillil 1,481 3 1k.1 2.6 14 1.9
Brevoortia tyrannus 583 L 5.6 3.0 12 2.2
Urophycis regius 582 5 5.6 6.1 7 4ob
Cynescion regalis Lol & L.y 6.6 & L.8
fLelostomus xanthurus 381 T 3.6 3.1 10 2,3
Alosa aestivalis 273 ] 3.6 1.k 16 1.0
Igtglurus catus ok 9 2.9 15.6 2 11.4%
Dorogoma petenense 286 10 2.8 0.7 19 0.5
Bairdiella chrysure 279 11 2.7 9.3 5 .49
Peprilus alepidotus 55 17 a.5 0.7 18 C.5
Ictaluryg nebulosus 53 13 0.5 2.6 15 1.9
Trigectes maculatus 52 b 0.5 0.3 26 D.2
Qoisthonema oglinum ks 15 0. 0.1 32 0.1
Symphurus plagiusa 38 16 0.4 c.6 22 0.4
Apncjos hepsetus 32 17 0.3 0.3 27 0.2
Anguille rostrata 32 17 0.3 3.7 ] 2.7
Irighiurus lepturus a5 18 0.2 0.6 2] 0.5
Opsanus tau 2l 19 0.2 3.1 11 2.3
I urus punctatus 15 20 .1 1.0 17 0.8
Caranx hippos 12 21 0.1 0.1 3 0.1
Parglichthys lethostigma 11 22 0.1 3.0 13 2.2
Lepisosteus osseus i 23 0.1 13.3 3 9.8
Vomer setapianis 7 23 0.1 < 0,1 4o < 0.1
Selgne vomer 6 24 0.1 0.1 i3 0.1
FPomgtomus saltatrix 5 25 0.1 0.6 20 0.5
Alosa sapidiasima L 26 < 0.1 0.1 33 0.1
Cyngsciog nebulosus b 2 < 0.1 0.5 23 0.3
FParsiichthvs degtatus 4 26 < 0.1 0.2 28 0.1
Pogonias cromis b 26 < 0.1 3.3 g 2.k
Arius Lelis 3 27 < 0.l 0.4 2y 0.3
Centropristis puiladelphics 3 27 < 0.1 0.1 3h 0.1

En




Teble 1. (Contigued,)

. Relative NHumbers Relative Bicmass
Species Total Fercent. Total Fercent

Number Numerical of Total Weight Biomass of Total

Crught Rank cetch (ke) Rank Catch
Chlorcecombrus chrysurus 3 27 < 0.1 < 0.1 L3 < 0.1
Etropus crossotus 3 27 < 0.1 < 0.1 Ly < 0.1
Menticirrhus mmericamys 3 27 < 0.1 0.1 Ris} 0.1
Perca flavescens 3 27 < 0.1 < 0.1 L2 < 0,1
Bagre marinus A 28 < 7.1 < 0.1 37 < 0.1
Citherichthye spilopterus 2 2 < 0.1 < 0.1 Lo < 0.1
Hypsoblennius hentzi 2 28 < 0.1 < Q.1 L < 0.1
letalurus platycephalus 2 28 < 0.1 0.3 2% 0.2
Peprilus triscanthus a 28 < 0.1 Cc.1 35 < 0.1
Ancylopsetta quadrocellata 1 29 < 0.1 < 0.1 51 < 0.1
Centropristis strieta 1 29 < 0.1 < £, L1 < 0.1
Chaetodipterus faber 1 29 < 0.1 < 0.1 38 < 0.1
Dasystis sabina 1 2g < 0.1 0.2 29 < 0.1
Dorosoms cepedianum 1 2g ¢ 0.1 < n,l L < 0,1
sohlesox strumosus 1 29 < 0.1 < 0.1 50 < 0,1
Gobiopeliuy boleosoma 1 29 < 0,1 < 0.1 52 < 0.1
Tctajurus melas 1 29 < 0,1 0.1 36 < 0,1
Ictalurus natalis 1 29 < 0.1 < 0.1 L7 < 0.1
Lagocephalus laevigatus 1 23 < 0.1 < 0.} 14 < 0.1
Lepomis auritus 1 29 < 0.1 < 0.1 LB < 0.1
Lutjanus griseus 1 29 < 0.1 < 0.1 hs < 0.1
Moroné saxatilis 1 24 < (.3 < 0,1 9 < 0.1
Pricnotus tribulus * 1 26 < 0.1 < 0.1 53 < 01
Scomberamnorus maculatus 1 29 < 0.1 < 0.1 26 < €.l
CRAND TOTALS 10,80 100,0 <136.6 102,90

*Tentative ldentification.

ht



Table 15. Fumerical abundance of Stellifer lanceolatus collected monthly by bottom trawl et five stations in the Cooper River estuary, South
Carcline, from February, 1073 through January, 1974.

Stations (Progressing Seaward + )

Month The Big Horth Mouth Cummings Total Monthly
Tee lsland Charleston of Cooper Point Cateh by Contrivation
{cool) {conz2) {cooz) (cogd) {4003) Month tu Total Catch {%)
1973
February Q 0.0
Mareh O 0.0
April 1 1 <01
Mey 480 165 &bs 23.7
June s} 0.0
July 27 27 1.0
August 2 62 I 2.3
September 561 381 21.3
Qetober 1 41 890 50 o2 36,0
November Sl 3 rub 3.8
Drecember 174 174 6.k
1974
January 1kl 5 149 5.5

Total Catch
by Station o] i L3 2,320 362 2,777

Station Contributicn
tg Totml Cateh (%) 0.0 <0.1 1.

h

85.0 13.3 19%.c

trand Total (All statione and months combined) = 2,727

&y




Table 16. Numerical abundance of Stellifer lapceolatus collpeted quarterly by bottom trawl et 16 stations across the South Carolina cosstal
wone from February, 1973 ihrough Jenuary, 1074.

Trawl Cetch by Season |(Numbers)

Station Spring Summer Fall Winter Total Catch Station Contribution
{April, 1973} {duly, 1973) {cctober, 19T3) {Januery, 197k} by Station ta Total Catch (%}
Horthern Region
Winyah Bay {(YQOL) 12 ? 1 15 G.6
South Santee (S001) 18 18 a.8
Bull Bay (B0G3) i78 63 25 2E6 11.5
Price Creek (B00Z2) 3 3 .1
Charleston Region
Inlet Creek (EOOL) o G.0
Nowell Creek {WODL) 0 G.0
Fort Johnson {JO01) 2 o 0.1
Hog Island {J0OZ2) T i 0.3
Ashley River {K001) 3 L35 1p2 SHo e T
Scuthern Region
Stono River (FOOL) 2 3 238 271 17..7
Ashepoo River {HOD2) 119 119 5.1
Rock Creek (HOO3) 7 83 6 96 4.1
Whale Branch (HOOL1) 9 9 0.
Port Royal Sound {PODZ2) 623 623 2b.9
Colleton River {PQon) 26 26 1.0
Celibogue Sound (G001) 257 e £ I ST

Tetal Catch
Dy Season LG 1,009 gl Lol 2,5

R e oL

Season Contribution
t5 Total Cztch (2) dun W2 HY

(w5

frand Wotal (A1l stations end seeoops comvined) = 2310

25l
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Anchos mitchilll (Bay Anchovy)

The bay anchovy {Anchoa mitchilli) is the most abundant engraulid
in South Carcline estuaries (Table 7). This schooling fish ranges
from Massachusetts to Texas (Smith, 1907; Hildebrand and Schraeder,
1928) and as far south as Yucatan, Mexico (Hildebrand, 1963). The
species was previously reported in South Carolina by Fowler (19L5),
Lunz and Schwartz (1969), and Cupka (1972). This engraulid 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 Jorgenscn
{1969) and Dahlberg and Odum {1970) also found bay anchovy abundant

throughout the year along Georgia heaches and marshes.

Totsal catch. During the year 12,07k bay anchovy, with a total
veight 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 total number, and seventh in weight, representing 3.5%

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

Total length, tempersature,and salinity ranges. Bay anchovy

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

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

Length-frequency relationship. The length-frequency relationship

for baey anchovy from all stations is summarized in Table 17, 1In different
parts of its range, spawning may cccur from as early as April to as late
as September {Hildebrand and Cable, 1930), with peek spawning in the

Carolinas oceurring avout July (Kuntz, 1514). Bay anchovy present in
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Teble 17. Length-frequency relationship for Anchoa mitchilli collected by bottom trawl in Scuth Carolina
estuaries (all stations combined) from February, 1973 through Jenuary, 19Th.

Total Month

Length 1973 197h

In}:er\;al Feb. Mar. Apr. May June July Aug. Sept. Oct., Nov, Dec. Jan.,
mm

18 - 22 1

23 - 27 2 1

28 - 32 1 13 5 12 2

33 - 37 1 2 1 11 1L 30 53 L 3 1
38 - 42 6 15 6 3 31 37 52 8 by 30
b3 - LT 52 2p 4o 8 1} 1 37 29 113 1k 60 83
48 - 52 54 28 Ly 22 62 28 32 5§ 165 38 68 180
53 - 57 61 41 65 31 89 &7 Th 75 193 85 T2 160
58 - 62 30 63 105 34 57 79 59 5L 204 113 108 171
63 - 67 8 89 10k 51 37 80 57 37 136 103 61 135
68 - T2 1 63 91 73 30 80 18 7 68 75 50 91
T3 - T7 19 71 52 35 ho 6 2 36 39 25 3k
78 - 82 7 26 22 18 26 5 2 26 T T 2
83 - 87 1 L 7 L 5 1 5 1 1
88 -~ 92 2 1
98 - 97
Mean Total

Length (mm) 50 59 61 6l 59 60 53 b9 5L 60 55 55
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South Carolina estuaries during February had s total length range

of 33 - 72 mm, 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 end the new spawning season approached,
difficulty in separating one-year—old fish from new recruits increased.
This extensive overlapping in summer estuasrine populations can be
attributed, in large part, to the lack of any major migration by the
species (Hildebrand, 1963) and also to the long spewning season and
the small size stimined (Hildebrand and Cable, 1930).

The new young-of-the-year were first recruited into our trawl
catches in July, at gbout 18 - L7 mm in total length. These new
recruits were probably the offspring of the one-year-cld fish already
present in South Carolina estuaries. From July through January, 197k,
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
population. This bay anchovy length-frequency reletionship is similar to

thet found in Georgla marshes by Miller snd Jorgenson (1969).

Distribution end relstive gbundance, In the North Edisto River,

5,216 bay snchovy, with a total weight of 8.6 kg, were caught during
the year (Table 10). In this estuary, the species ranked second in
numericsl 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



Table 18. Numericel abundance of Anchos mitenijli collected monthly by bottom trawl at eight stetions in the North Fdisto estuary, South
Carolina, from February, 1973 through January, 197L.

Stations (Progressing Seaward > )

Month Yonges Toogoodoo Resrs Tawho Steamboat Wadmalaw  Point of  Deveaux Total Monthly
Island Creek Bluff River Creek Island Pines Bank Cateh by Contribution
{Eoo1) (E002) (E003) {EQCL ) (BOOS) {E006) {E0oT)  (E008) Month to Total Catch {%)
1973
February 59 5 10 T T4 8 16 179 3.k
March 28 35 2 207 27 84 181 182 TLé 11.3
April T 201 12 301 24 14 2h 8 591 11.3
May 78 18 13 39 3 3 1k 13 181 3.5
June 114 56 97 31 kg 17 50 k23 8.1
July 20 Bz 1T g 10 76 A 222 k.3
August 78 50 13 35 27 62 51 - 12 328 6.3
September 3 171 o2 5 13 80 € 300 5.8
October 31 189 11 135 L1 209 13 622 11.9
November 25 50 by 8b Ba 78 b2 25 ho7 B.2
December 19 11 18 166 113 T 34 i3 370 7.1
1974
January 168 12 83 L5 3 25 76 9 8a7 15.9
Total Cateh . )
by Station 630 879 300 1,495 3bz 391 87k 305 5,216

Station Contribtution
to Total Catch (%) 1z2.1 - 16.9 5.8 28.7 6.6 7.5 16.8 5.9 100.0

Crand Total {All stations and months combined) = 5,216
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during January, 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 (eccounting for 28.7% of the
year's total catch in the estuary)}, all stations mccounted for appreciable
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 throughcut 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). In this estuary, the
species ranked third in numerical abundance, constituting 14.1% of the
total number, and lbth in weight, representing 1.9% of the total fish
biomass 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 occurred (Table 20). This species
was moderately abundant at sll stetions from Cummings Point (at the
mouth of Charleston Harbor)}, upriver as far &s Big Island. However,
no bay anchovy managed to penetrate as far as "The Tee" the station

furthest upriver above the freshwater line.




Table 19,

Numerical avundance of A i i
) nehos mitenilli collected monthly by bottom trewl at four stations in the South E st South
Carolina, from February, 1973 through Januery, 1974, v s © South Edisto estasry,

Month

Stations (Progressing Seawsrd » }

Snuggedy Sampson Feawick Bay Total Manthly
Swamp Island Islard Point Cateh by Contribation
{noo1) {poo2) {neos) {pooh} Month to Total Caten (%)
1973
February 33 33 2.9
March 3 Lo LE L.o
April 8 285 293 25k
May 2 59 158 213 19,0
June 1 5 & 8 2Q 1.8
July 3 3 a.3
August 3 T 81 97 a4
September 1 = & 16 1.b
Oetober 1 17 T3 91 7.9
November 8 35 & 100 9.5
December 1 1 2k 123 143 12,9
1974
Januaery 33 LE T3 £.9 __
Total Cetch
by Station 5 25 3bT 178 1,155
Station Contribution
to Total Ceteh (F) 0.5 2.2 30.1 £7.1 100,0
firand Total (All stations and momths combined) = 1,155

25



Table 20. Humerical abundance of Anchoa mitchilli ccilected monthly by bottom crawl at five statiers in the Tooper River estuary, Scuth
Carolina, from February, 1973 through January, 197L.

Stations (Progressing Seaward -~ }

Month The Big forth Moutk Cummings Total Monthly
Tee Island Charleston o1 Cooper Paint Cateh by Contritution
{cool) (caoz) {2003) {00k} (7003} Yonth to Total Catch (%)
1973
February 1h 33 LT 3.2
March T 3 My 2.7
April 1 1 3.1
May B6 1b 15 110 205 13.8
June s iz 1 N 32 2.1
July 21 b 59 B 5.6
hugust 2 & S 1 2k 1.6
September 2 Th 25 Ly iL5 3.8
October 15 1 Lo 115 7.9
November 38 55 3 a5 184 17.4h
December 187 154 T 104 Lgo 33.2
1974
January 2 53 22 1 139 3.3

Total Catch
by Station o 312 525 120 gel 1,h81

Station Contribution
to Total Cateh (%) 0.0 21.0 35.4 B.1 35.% 100.0

Grand Total (All stations and months combined) = 1,48

4



Distribution and reletive abundence of bay anchovy at 16 additional
stations traewled quarterly in the northern, Charleston, and southern

regions of the state are summarized in Table 21.

Micropogon undulatus (Atlantic Croaker)

The Atlantic crosker (Micropogon undulstus) is known from
Massachusetts to Texas (Welsh and Breder, 1923; Hildebrand and Schroeder,
1928; Hildebrend 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 sciaenid is present in every month and in every
major estuary or coastal region of the state (Bearden, 196L). The
Atlantic croseker is utilized by South Carolina's inshore fishermen

as & source of recreation and as a food fish.

Total cateh. During the year, 9,030 croeker, with a total weight
of 95.5 kg, were obtained et all stations combined {Table 7). This

species ranked third in numeriecal abundance statewide, constituting 14.L4%

of the total number, snd second in weight, representing 17.4% of the total

fish biomass for the 12-month pericd.

Total length, temperature, andsalinity ranges. Croaker collected

in the estuaries during the year had a total length range of 20 - 293 mm
and occurred over s bottom salinity range of <0.1 - 34.2%/00 and a bottom

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

Length-frequency relationship. The length-frequency relastionship

for Atlantic croeker from all stetions is summaerized in Table 22,
At various locations througheut its range, Atlantic croaker spawn from

August to April, with the majority of spawning occurring between



Table 21, Numerical wobundance of Anchon mitchilli collected guarterly ty botton trawl at 1¢ stations across *he South Carolina coastal
zore from February, 1973 through January, 197h.

Trawl Catck by Semson (Humbers)
Staticon Spring Summer Fall Winter Total Catch Stetion Contribution
{april, 1973) (July, 1973} {Detober, 1973) {January, 1974} by Staticn to Total Cateh (%)

Northern Region

Winyah Bay (Y001) 5 7 3 3 18 3.1
South Santee {S001) 3 1 138 1ob 249 L3 o
Bull Bay (BOO3) 17k k) L 259 ulh 6
Price Creek [BODZ) 51 1 2 ol 9.3

Cherleeton Region
Inlet Creek (BOOL) 27 10 329 3 363 15.5
Nowell Creek {(WOO1) 1k3 56 Ls b A59 3.1
Fort Johnson {JOOL) 11 43 RN 23 12 6.1
Hog Island (J00Z) 170 T8 178 L5 L&s 23.L
Ashley River (K0O1) 83 14 135 1Lk 3TE 18.9

Southern Heﬁion
Stono Hiver [(FDOL) by 1 & 38 8¢ 5.2
Ashepoo River (HOD2) 11 N 56 10 31 4.9
Rock Creek (HOQ3) 321 T3 154 o8 576 3k.7
Whale Branch (HOD1) 161 9 L& 75 291 17.5
Port Royal Sound (P002) 10 10 3 23 1.b
Colleten River {PO01) 1 1 10 1z 0.7
Calibogue Sound {GOQL) 266 165 135 21 91 35.6

Tetal Catch

by Season 1,481 ut2 1,720 357 4,230

Season Contributicn

to Total Cateh (%) 35.0 11.2 4.7 13.2 160.¢

Grand Total {All stations and seasons combined) = L,230

9
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sble 22, Lengthfrrequency relationship for Micropogon undulstus collected by bottom trawl i
estuaries (all stations combined) from February, 1973 through January, 197h.

n South Carolina

Total

Month

Length 1973 1974
In?ergal Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan.

mm
13 - 17 1
18 - 22 1 L 1
23 - 27 1k
28 - 32 2 19 4 1
33 - 37 10 5 21 10 1 o 5
38 - k2 7 2 26 16 3 1 19
b3 - u7 B 3 a7 10 5 13
u8 - 52 3 4 26 17 5 5 3 14
53 ~ 57 6 & 29 17 17 T 2 2 3 11
58 - 62 © 13 5 70 11 15 12 1 11 11
63 - €7 8 & 55 18 28 26 L 1 9 6
68 - T2 10 7 5T 22 Lo Lg 15 1 4 6 13
73 - 7 10 4 31 15 58 89 il 1 3 8
78 - 82 1 5 17 26 Lz 105 27 3 3 6 3
83 - 87 1 18 19 61 77T 28 5 6 1 2 3
88 - g2 o 10 B 37 &7 18 12 9 2 2
93 - 97 L 4 20 71 18 21 10 2
98 - 102 1 7 3 16 81 18 18 13 2
103 - 107 5 3 5 59 13 25 15 6 1
108 - 112 L 2 5 6h 12 18 11 3 3 1
113 - 117 2 5 3 33 15 18 16 in & 2
118 - 122 2 1 5 10 15 1k 10 3 10
123 - 127 1 1 1 1 5 6 8 16 4 1h 1
128 - 132 1 1 6 L 17 6 T 6 6
133 - 137 1 1 4 A 21 16 L 3 3
138 - 1h2 5 L 8 8 24 15 2 5 1
143 - 1Lt 3 10 3 15 7 1 1 b
148 - 152 1 1 g & 1 21 3 1 3
153 - 157 9 & 4 5 5 1 1 4
158 -~ 162 3 1 8 5 2 T i 2
163 - 167 3 2 1 Y 1 1
168 - 172 1 2 5 1 1 L 1
173 — 177 1 L 1 1 ) h
178 - 182 1 1 1 L

¥



Table 22. (Continued.)

Total

Length 1974
Interval Sept. Oct. Nov. Dec. Jan.

(rm )
183 - 187 2 b
188 - 192 1 &
193 - 197 1 3
198 - 202 5
203 -~ 207 8
208 - 212 b
213 - 217 3
218 - 222 2
223 - 227 1
228 - 232 2
233 - 237
238 - 2u2 1
243 - 247 3
253 - 257 1 3
258 - 262
263 - 267
268 - 272
273 - 277
o78 - 282
283 - 287 1
288 - 292 1
293 - 297 1
Mean Total
Length (mm) 121 121 101 110 113




November and Februsry (Welsh and Breder, 1923; Hildebrand and
Schroeder, 1928; Hildebrand and Cable, 1930; Suttkus, 195k; Hansen,
1969). Spawning takes place in South Carolina coastal waters from
October through Jenuary (Bearden, 196L).

Newly-recruited croaker from fall-eerly winter spewning were
abundant in South Caroline estuaries as early ss 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 cone-year-old
fish, were also present. During this period, however, most adults
remain outside the estuaries in coastal waters, where spawning has
recently taken place (Bearden, 1964}, thus probably sccounting for the
low numbers of clder fish ccllected. Total lengths for croaker captured
in April ranged from 18 - 192 mm with two distinguishable modes (&t
60 and 145 mm), suggesting en overlapping presence of young-of-the-year
(total length range of about 18 - 122 mm)} and cne-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-year ﬁhich originated
in the 1972 - 1973 winter spswning. These young-of-the-year can be
further treaced to July st a modal length of 80 mm. Migration of larger
adult Atlantic croaker cut of the estuary once more in late summer and
early fall is typicel of the species (Bearden, 1964; Hansen, 1969) and
may account 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 é6-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-cld fish.
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These length-frequency results compare favorably with those previoualy
obtained by Bearden {196k4) for South Carolina crosker populations, by
Hildebrand and Cable (1930} for North Caroline populations, and by

Suttkus (195k) for Louisiana populations.

Distribution and relative sbundance. In the North Ediste River,

2,779 Atlantic croaker, with a total weight of ?8.1 kg, were caught
during the year (Table 10}, 1In 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 biomess for the
l2-month pericd. Crosker were generally distributed throughout the
egstuary, but were most prevalent &t two adjacent stations, Steamboat
Creek and Wadmalew, which together accounted for T0.4% of this species
caught in the Borth 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
Toogocdoo Creek only eight crosker were caught, with all of those
occurring 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 l2-month period. Croaker were present in the
estuary throughout the year, but were most sbundasnt in December, when
21.0% of the year's catch occurred (Table 24). At least 10.0% of the year's
catch oceurred in each of five separate months, indicating a relatively

even seesonal distribution. No South Edisto station had croaker present



Teble 23. Numer‘::Lca.l abundance of Micropegon undulatus collected monthly by bottom trawl at eight stations in the North Edisto estuery, South
Carolina, from February, 1973 through Janwary, 19Th.
Blations {Frogressing feaward -+ |
Month funges Toogoodos Bears Dewha Steambonrt  Wadmuiaw Foint of Deveaux Totat Moﬂthlyl
Island Treek Bluf{ River Creek Island I'ines | Bank Ceteh by Contribution
(Foo1} {EDD2) (£033) (ECGOL) {E005) {E0GE) (E0CT) (E0ob) Month  to Total Cateh (%)
1973
February 1 1 2 o1
March 1 1 2 0.1
April 2 3 7 i) 1 21 0.8
May 22 30 18 7o 2.5
June 117 180 7 1,318 2 1 1,625 58.5
July ob 8 121 bk 210 71 8 756 27.2
August a7 T 56 3 93 3.3
September g 15 17 124 15 2 182 6.3
October 2 3 10 T a% 0.8
Hovember 1 1 2 0.1
Decenber 2 1 3 0.1
1974
JEnUAry 1 1 < Gl
Total Cateh
by Station 275 5 198 177 1,616 3ho 143 20 2,774
Stetion Contribution
o Total Catch (%) 9.9 0.3 7.4 6L <8¢ 2.8 S.L nLE 1520
Grand Total {Ali stations and montas combined) = 2,772

o9



Table 2L. Numerical abundance of Micropogon urdulatus collected monthly by bottom trawl at four stations in the South Fdisto estuary, South
Carclina, from February, 1513 througk Januery, 197k,

Stations {Progressing Seaward + )

Month Snuggedy Sampson Fenwick Bay Total Monthiy
Swamp Island Isiand Puint Catch by Contributicn
{Doc1) {D002) (LoO3) (D00 } Montk To Total Catch (%}
1973
February o 0.0
March 2 2 0.1
April 115 8 123 7.6
May 33 197 230 ikl
June 19 163 sh 43 279 1.2
July 1% TG 89 5.5
August 165 1 166 10,2
September 63 115 33 711 3.0
October 3 50 i5 68 h.2
Rovenmber b 18 52 3.2
December L 260 78 3h2 21.0
Lloh
Janusry 158 L5 N 3.9

Total Catch
by Station 23 798 T4E 99 1,623

Station Contribution
to Total Cateh (%) 1.l

:_.
[ax
o

b=, 9 6.1 100.0

Grand Total (A1l stations and months combined) = 1,623

9
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throughout all months, although the species was found at Fenwick
Ialand during 11 months of the year., The specles favored the middle
reaches of the Scuth Edisto, with Sampson Islend 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 locetion was lower than
et ad)acent stations upriver. Crosker were generally absent from

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

In the Cooper River, 2,512 croaker, with a total weight of Ul.k kg,
were ceught during the year (Table 14). In this estuary, the species
ranked second in numerical abundance, constituting 24.0% of the total
number, and first in weight, representing 30.3% of the total fish
biomass for the 12-month pericd. Croaker were most prevalent in the sea-
ward third of the estuary, at the mouth of the Coeper 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 vere
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 takes place (Bearden, 1964).
This fish was most abundant in the Cooper River in April, when U4b.6%
of the yeer's cateh occurred (Table 25)., No Cooper River station had
croaker present during all months..

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

southern regions of the state are summarized in Table 26,



Carolina, from February, 1973 through January, 197..

-t

Table 25. Numericsl atundance of Micropogon undulatus collected monthly by bettom trawl at five staticas in the

er River estuary,

Zouth

- . £l
Staticns Fropgres

B

sing Seaward +

Month The Rig Hurth Mouth Jummings Total Monthly
Tee Izland Charlesson at cper Fuolnot Cati'lh by contrikation
(covs} {coo2) (coo3; {Co0s ) {Jo03} Honth to Total Caten (%
1973
February i a5 Q0 3,6
March 3 2e0 225 2.9
Aprii 11 117 990 1,i.8 i
ey I 2 13% L 1Lk5 s
June 2 1 3 o}
July 5 387 392 13.€
August &8 ) 208 282 1.3
September 25 27 57 2.1
October 8 Lg 5% 2.1
Haovember o} L
December 8 8 0.3
197k
January 136 136 5.1
Total Cateh
by Station L 19 196 1,657 626 2,512
Station Contribution
to Total Catch (§) 0.2 0.8 7.8 66,z 25.0 100.0

Grend Totael {All stations and months combined} = 2,51:

3]



ratle 2. ?umer{cal abundance of Vicrepoprn updulatus collesied guarteriy ty Lottom trawl at 16 staticns across the South farolins coastal
zore from February, 1373 thrcugh Januery, 1974,
. Trawl Catch by Seascn {Numters!
Station Spring Summer Fall Yinter Total Cateh Station Contribution
(April, 1973) {July, 197%) (Uctober, 19737 {January, 1774) by Station to Total Catck (3}
Horthern Region
Winyah HBay {Y0OL) 6 321 2 L3 3tz 93,9
South Santee [SD01) h 1 5 1.3
Eull Bay (BOO3) a a 16 k.o
Price Creek (BOOZ) 1 1 1 3 0.8
Charleston Region
Inlet Creek [(BOGL) 16 1€ 3.1
Nowell Creek (WOO1) 7 7 L.k
Fort Johnson {JOOL) 1 231 2 234 L3k
tog Island {J002) 13 3 1 17 3.3
Ashley River (K0Q1) 217 1 7 1€ 2hy L.t
Southern Region
Stone River (FOO1)} 167 196 @ 367 29.5
Ashepos River {H002) f 110 3 9 126 10.1
Rock Creek (HoO03) 112 50 iz 10 1RL 148
Whale Branch (HODL) 72 3 15 £.0
Port Roysl Scund (POG2) 9 g 0.7
Colleton River (POODLY 16 16 1,2
Calibogue Sound (G0O0L) 1 463 2 LEG 37.5
Total Cetch
by Season 610 1,18 By ac ©,154
Season Contribution
to Total latoh (%) 28.3 £5.8 a.l 3.7 10,0

Grand Total {All staticns and seasons combined) = 2,154

X
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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 cosasts
from Massachusetts to Texas (Welsh and Breder, 1923; Hildebrand and
Schroeder, 1528; Hildebrand and Cable, 1930} and as far scuth as the
Bay of Cempeche {Springer and Bullis, 1956; Dawson, 1958). Throughout
its range, spot 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 obtained at all stations combined (Tatle 7). This
species ranked fourth in numeriecal abundence statewide, constituting
8.5% of the total number, and third in weight, representing 10.4% of

the total fish biomass for the l2-month period.

Total length, temperature, end selinity ranges. Spot collected in

the estuaries during the year had a total length range of 22 - 212 nm
and cccurred over & bottom salinity range of 0.1 - 34,4%°/00 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 spot in
South Carolina waters by Dawson (1958). Although spot sre euryhaline

(Gunter, 1956), most individuals remain in waters above 10°/c0.

Length-frequency relationship. The length-frequency relationship

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

were present in the estuaries during Februery and Merch, 1972, Totel



Table 27. Length-frequency relationship for Leiostomus xanthurus collected by bottom trawl in South Caroclina
estuaries lall stations combined) Trom February, 19(3 through January, 1974,

Total Month

Length 1973 57
Ini{:er\;al Feb. Mar. Apr, May June July Aug. Sept. Oct, Rov. Dec. Tam.

mm

186 - 22 5

23 - 27 N 1 1

28 - 32 5

36 - k2 6 8 3

v o o 21 3 1

48 - 52 2 28 X 2 N

23 - of 22 17 18 b

58 - 62 31 35 L g

€3 - 61 18 i 88 28

66 - 72 1t 46 89 Yo

18- 82 1 35 71 18 3 8 |

83 - 87 2 37 52 18 T 1k 1

88 - 92 y 1 o7 5 ' ) )

93 - 97 19 33 4 6 13 1 .

98 - 102 1z 29 b Y Y 1 7
103 - 107 3 ] 8 18 3 5 L 6
108 - 112 L 6 8 2 2 1 8
113 - 117 1 o 5 8 1 5 5 3 \
118 - 122 1 5 1 4 12 1 L 1 L 6
123 - 127 L N ¢ . . : ¢
128 - 132 N 3 1 L 1 §
133 - 137 8 1 2 6
138 - 1k2 1 9 i o 5
143 -~ 1h7 6 b L 1 6
148 - 152 1 1 3
153 ~ 157 1 1 3
158 - 162 1 16
163 -~ 167 1 1
168 - 172 3 0

99



Table 27. {Continued.)

Total Month

Length 1973 1974
Interval Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan.

(mm)

173 - 177 1k
178 - 182 1 3 &
183 - 187 1 6
188 - 192 1 b
193 - 1867 2
198 - 202 1
203 - 207 1
208 - 212 1
Mean Total
Length (mm) 128 148 99 62 7 80 76 97 94 10k 144 147

L9



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

Postlarval spot were sbundant in South Careline estuaries during
February and March, but due to thelr smsll size and the fact that the
majority have not adopted a benthic mode, they were not susceptible to
capture by tottom trawl at thet time.

Ir April the first recruits of the new year-class (criginating 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 in April shown by
a clearly separated mode and a mean totel length of about 140 mm. From
April through November, the catches were dominated by young-of-the-yesar.
These are alsc evident in July at a modal length of 70 mm and October st
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 or
escapement from the small 6-m (20-ft) trawl. The wide range of total
lengths, 88 - 207 mm, occurring in January, 19TW almost certainly indicates
an overlapping size distribution of one-and two-year-old fish.

These length-frequency results compare favorably with those obteined
rreviously by Dawson (1958) for South Carolina spot populaticns.

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

{Springer and Woodburn, 1960).



Distribution and relative sbundance. In the North Edisto River,

3,378 spot, with a total weight of 23.9 kg, were caught during the year
(Table 10)}. In this estuary, the species ranked third in numerical
ebundance, constituting 12.0% of the total number, and third in weight,
representing 13.8% of the total fish biomess for the 12-month pericd.
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 asbundent in the estusary 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 absent at all
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 numerieal abundance, constituting 2.2% of
the total number, and fourteenth in weight, representing 1.4% of the
total fish biomass for the lZ2-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 taken at Snuggedy Swamp, the station furthest upriver above
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 had spot present during ell months and the species
wes absent from all catches during February and March.

In the Cooper River, 38l spot, with a total weight of 3.1 kg, were

caught during the year {Table 1k). In this estuary, the species ranked



Table 28, Numericel ebundance of Lgiostomus xanthurus collected monthly by bottow trawl at eight stations in the North Edisto estuary, South

Carclina, from February, 19713 Lhrough January, 197k,

Stations (Frogressing Seaward * !

Manth

Tunges Toogomios Bears Dawhn Steambost Wadmalaw Point of Deveaux Total Monthly
lsland Creek Biluff River Creck Island Pines Bank Catch by Contribution
{EOOL ) (E002} (E003 ) { EOok ) {EDOS) {EGOB)Y {ECOT ) {EOOH | Month to Total Cateh (%)
1973
February o 3.0
Marcy 0 0.0
April i1 14 1 2 18 0.9
May 12 107 16 19 T 161 bR
June 1Th 12 188 3 1,330 21 203 & 1,937 2743
Juiy 209 Lz 355 228 15 182 1,031 30.5
August 3 T 1 28 b i 104 3.1
September 1 I 3 7 8 1 o4 0.7
October i b 3 1 1 80 2.4
November 1 1 <0,
December 1% 3 18 2.5
197
January 2 2 b a.1
Total Catch
by Station W70 61 194 573 1,583 78 k1o g 3,378
Station Contribution
to Total Cateh (%) 13.9 1.8 5.7 17.0 L6, 9 2.2 12.1 0.3 100.0
Grand Total (All stations and months combined) = 3,378

Ju



Table 29. HNumerical abundance of Leicstomus xanthurus ccllected monthly by bottom trawl et four stations in the Soutn Ediste estuary, Southk
Carolina, from February, 1973 through Japuary, 197L.

Stations (Progressing Seaward - )

Month Snuggedy Sampson Fenwick Bay Total Montkly
Swamp Island Island Point Cateh by Contribution
(LooL ) {Doo2} (DO03) {D0OoH} Month to Total Catceh (%)
1973
February o 0.0
March 0 O.0
April H 1 ok
May 3 113 2 118 52.9
June T 29 13 Lg 22.0
July 8 8 3.6
August 5 T 1 5.4
Seplember 12 g 20 g.0
Oetober 2 2 7 11 k.9
November 9] 0.0
December 1 1 2 0.9
1974
January 1 1 2 0.9

Total Catch
by Station 4] 18 172 33 223

Station Contribution
to Total Catch (%) 0.0 8.1 7.1 14 .8 100.0

Grand Total (All stations and months combined) = 223

Tl
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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 periocd. ©Spot were most numercus in the lower
third of the estuary (at the mouth of the Cooper River and at Cummings
Point), which sccounted for 72.2% of the spot caught in the Cooper River,
This fish wes absent from the catches throughout the year at "The Tee”,
the station furthest upriver sbove the freshwater line, The species
was most abundant in the Cocper River estuary during July and August,
vhen 88.2% of the year's catch occurred (Table 30), Spot were almost
completely absent in the estuary from September through January. HNo
Coopper River station had this fish present during all months. In contrast
tc the Neorth and South FEdisto, at least a few spot were present in this
river during February and March. However, the species was absent from
all catches during December,

Distribution and relative sbundance of spot at additional stations
trawled guarterly in the northern, Charleston and southern regions

of the state are summarized in Table 31.

¢ynoscion regalis (Weakfish)

The weakfish (Cynoscion regalis) is one of the larger scimenids

found in South Carclina coastal waters. This species contributes to

both sport and commercisl fisheries (Lunz and Schwartz, 1969) end can

be found mlong the Atlantic ceast of the United States from Massachusetts
to Florida (Welsh and Breder, 1923; Hildebrand and Cable, 193k4; Guest

and Gunter, 1958, Joseph, 1972). The weakfish is abundant in all msjor
estuaries or coastal regions of South Carclina {Table 5). This wide-

spread distribution in South Carclina coastal waters has long been noted



Tahle 30. Numerical abundancve of Leiostomus xanihurus collected menthly by bottom trawl at five stations in the Cooper Biver estuary, South
Carolina, from February, 1973 through January, 197h.

Stations (Progressing Seaward + )

Month The Big Horth Mauth Cummings Total Monthly
Tee Island Charleston of Cooper Point Cateh hy Contribution
{cool) {coo2) (con3; {cool) {J003} Month te Total Cateh {%)
1973
February N 1 g 1.3
March 2 2 0.5
April 5 2 1 8 2.1
May 3 1 5 L 13 3.4
June 12 12 3.1
July g L 101 119 30.2
August €3 3 154 1 221 58.0
September 1 1 0.3
October 1 1 0.3
Wovember 3 1 0.3
De¢ember a 0.0
197k
January 1 1 2 0.5
Tatal Cateh
by Station o T2 al 166 109 381
Station Contribution
to Total Catch (%} 0.0 15.9 8.9 43.6 28.6 199.0

Grand Total (All stations end months combined) = 381

£l



Table 31. MNumerical abundance of Leicstomus xanthurus collected quarterly by bottom trawl at 1& stationt eerosas the South Carolina coastal
zone from February, LYT3 through January, 197h. '

Trawl Catch by Season [Humbers)

Station

Spring Summer Fall Winter Totel Cateh Station Contribution
{April, 1973) {(July, 1973) (Detaver, 1973) {January, 19T} by Ctation to Total Catch (%)
Northern Regicn
Winyah Bey (Y0O1) 66 [ T2 27.0
Bouth Santee (5001; 2 1 5 8 3.0
Bull Bay (B0O3) 21 12 1 5 69 25.8
Price Creek {BOO2} 118 118 Ly, 2
Cherleston Region
Inlet Creek {BOOL) 2 38 Lo 32,1
Nowell Creek {WOQL1) G 1 1 a 6.6
Fort Johnson (JOOL) 1 19 1 2 23 19.C
Bog Isiand (J002) 12 32 L 364
Ashley River (K0O1) 1 3 2 [ 4.9
Scuthern Region
Stono River (FOOL} 30 30 3.8
Ashepoo River (HDO02) 0 3.0
Rock Creek {HOOZ) 1 3 3 7 0.9
Whale Branch {HQO1) 15 e 20 2.6
Port Royal Sound (P002) 22 22 2.8
Colleton River (POOL} 1 1 2 0.2
Calibogue Sound (GOOL) 692 _699 9.¢
Total Catch R
by Season L q08 4 212 1,168
Season Contrinution 7.7
to Total Catch (%) 3.8 f 0.3 18.2 100.0

Grand Total {All stations and seasons combined} = 1,168

nl
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(Kolbrook, 1860, Fowler, 1945). Some life history stege 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 Georgla estuarine systems.

Total ecatech. During the year 2,136 weekfish, with a total weight of
31.0 kg, were obtained at all stations combined (Teble 7). This species
renked fifth in pumerical abundance statewide, constituting 3.4% of
the total number, and sixth in weight, representing 5.7% of the total

fish biomass for the l2-month period,

Total length, temperature,and salinity ranges. Weakfish collected

in the estueries during the year had & total length range of 23 - 323 mm
and occurred over a bottom salinity range of 0.4 - 34.4%co and a bottom

temperature range of 13.7 - 31.4 C (Table 8},

Length~frequency reletionship. The length-frequency relaticnship

for weakfish from 21l stations is summarized in Table 32, Previous
investigators have noted e prolonged 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



Table 32. Length-frequency relationship for Cyncscion regelis collected by bottom trawl in South Caroline
estuaries (all stations combined) Trom Fetruery, 1973 through January, 197k,
Total - Month
o Fo2 1974
Int(erv?l Peb. Mar, Apr. May June July Aug. Sept. Oet. Nov. Dec Ton.
mm
23 - 27 1 1 2 1
28 - 32 1 > 1 ! N
33 - 37 3 5 n
B2 3 10 > 3
k3 - U7 3 9 2
48 - 52 : 17 .
2 5k 3 2 T
58 - 62 i3 ! o .
63 - 67 L6 8 1 I
68 - T2 N o6 : X i .
T3 - 17 6o 5 ¢ 9
78 - 82 o ’ € 2 .
83 - o1 65 12 4 8 3
8- 2 72 22 7 12 3 1
93 - 97 50 36 15 21 6
98 - 102 iy 30 5 Is ¥
108 - 112 34 12 1k 13 4 2
113 - 117 19 5 17 13 ; )
118 - 122 1 10 14 13 17 6 7
123 - 127 13 ) p o !
128 - 132 1 10 T 25 20 p >
133 - 137 1 8 b 16 I 3 ;
138 - 1k2 3 0 5 13 ; ; .
1L3 - 147 5 5 ¥ 1 : 3 |
s 1 6 3 ! 8 3 1
153 — 157 1 7 2 5 ¢ > ;
158 - 162 5 5 d > 3
163 - 167 5 1 : ) 2
168 - 172 i 3 1
173 - 177 8 " L
178 - 182 . L 8 2
183 - 187 1 1 5 N 3

9L



Table 32,

{Centinued.)

Total

Length 1973 1974
Interval Feb, Mar, Apr, May Jan.

(mm )

188 - 192 1
193 - 197
198 - 202

203 - 207

208 - 212
213 - 217
218 - 222

223 - 227

228 -~ 232

233 -~ 237

293 - 297 1
323 - 327 1
Mean Total
Length (zm) 155 151
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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



Tahle 33.

fumericsl apunanice of Cynoscion rega_ls oo iecled monthly by botiom trawl at eight staticns in the dorth

Ediste estuary, Scuth
Careline, from Fetbruary, 1973 through January, 137k,

stations (Progressing Geaward =
Yenth ¥onges Tongodne Bears Lawho Steambon'.  Wadmalaw Point of Devesux Totml Menthly
Island Creck Hlaflf Hiver Creek Island Pines Bank Znteh by Contribution
(=o01) (E0s2) {Eo0) {ECOL) (E005) {(E0DE) frooT) (ECCH ) Month te Toval Catch (%)

L3973
February o 0.0
March 1 1 0.2
april 8] 0.0
May 8] 0.0
June 1 9 T 17 2.8
July 19 19 11 69 29 Lo 5 201 33.7
August 18 [ 5 139 & 183 0.7
September 12 2 19 13 1 5 T2 1z.1
Cetober 16 el 5 10 1L L 2 ] 62 10,4
Hovember [ 2 14 L 1 27 4,5
December 19 1 b A 2 3 33 5.5

_]._9?_]-\ 4} a.0
January

Total Catch

by Station 1 23 50 23 128 62 198 31 596

Station Contritution

tu Total Catch (%} 1.9 3.8 5.4 5.5 21.5 10,4 33.7 5.2 100.0

Grand Total (41l stations and months combined) = 506

Y



Table 34. Numerical abundsnce of Tynoscion regalis collected monthly by bottom trawl at Tour rtations in the Soutk Fdiste estuary, South
Caroiipna, from Februwary, 1973 through Jamiary, 1974,

Staticns (Progressing Seawsrd -3 )

Month Snuggedy Jampson Fenwick Bay Total Monthly
Swamp Island Island Peint Cateh by Coentribution
(Boul) {poo2}) (D003} {LOOk) Month te Total Cateh (%
1973
February 3] ad.0
March o] 0.0
April 0 2.0
May o] 0.0
June 8] .0
July o] G.0
August 9 27 36 b
September 9 12 161 182 27 F
October 1 T h3 T 22.5
November a 1B 20 6.3
December 6 1 T 2.2
17Tk
January 0 0.1
Total Catch
by Stetion o} 21 70 22% 316
Station Contribution
to Total Catch (%) 0.0 £.6 2e.2 71.2 108.9

Grand Totel ([All stetions and monlhs combined) = 316

T8



the estuary, with 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 sabundant et Cummings Point, the seawardmost
stetion, where 63.8% of the year's catch occurred. This fish wes
not able to penetrete to "The Tee", the station furthest upriver
above the freshwater line., Weakfish were present in the estuary
from July tc December, and were most abundant during July, August,
and September, when 87.5% of the year's catch occurred (Table 35).
No Cooper River station had this fish present during all months.
Distribution end relative sbundance of weakfish at additional
stations trawled quarterly in the northern, Charleston, and scuthern

regions of the state are summarized in Table 36.

Bairdiella chrysura (Silver Perch)

The silver perch (Bairdiells chrysuyas), & relatively common scigenid
in coastal waters, does not reach sufficient size for sport fishing or
marketing. This species ranges from Massachusetts to Texas (Welsh
and Breder, 1923; Hildebrand and Schroeder, 1928; Hildebrand and
Cable, 1930) and is found frequently in Scuth Carclina estuaries (Hol-
brook, 1860; Fowler, 1945). In this study, the species was present
during every month of the year and in every major estuary or coastal
region of the state (Tables 5 and 37}. Miller and Jorgenson (1969) and
Dahlberg and Odum (1970) cocllectively found silver perch throughout

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

_Springer and Woodburn (1960) captured silver perch in Tampe Bay, Florida

during all but cne month of the year.
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Table 35. Numerical abundance of Cymoscion regalis collected monthly by bottom trawl at five stations in tne Cocper River estuary, from
February, 1973 through January, 197k,

Stations [FProgressing Seaward + )

Month The Big North Mouth Cummings Total Monthly
Tee Island Charleston of Cooper Toint Catch by Contribution
{coor) {coc2) {Coo3) {cooh) {J003) Month to Total Cateh (%)
1973
February o] 0.0
Merch a 0.a
April v G.0
May ] 0.0
June a 0.0
July 8 183 191 38.7
August 11 17 97 125 25.3
September 18 Th 2% 116 231.5
Qctober 21 13 3 37 T.5
Kovember 2 5 8 15 3.0
December 2 a 10 2.0
197k
January 0 1.0
Total Catch
by Station 0 L 55 120 315 L9y
Station Contribution
to Total Catch (%) 0.0 0.8 11,1 2k.3 63.8 100.0

Grand Total (All stationg and months combined) = 4gb

£



Table 36.

tumerical abundance of Cynoscion regalis collected guarterly by botteom trawl at 6 statinos

& aoross the South Cerolint clasiml o oons
trem February, 1973 through January, 197k,
Trawl Catch by Sesscor [Mumbers ) _ _
Station Zpring Cypmar Fall Vinter _ Tetal CZatel ;
{April, 1073) tduly, 1973) [Cotober, 1973) {January, 107L) by Station

Northern Region
Winyah Bay {(YO0L)
South Santee (8001}
Bull Bay {BOC3)
Price Creex {BoGz)

Charleston Regicn

Inlet Creek (BOG1}

Hewell Creek {W0O1) 1
Fert Johnson (JOOo1) 5
Hog Island (J002)

Aszhliey River (KQCL)

Boutlern Hesion
Stono River (FGOO1)
Ashepoo River (HOCZ2)
Rock Creek (HOO3Z)
Whale Branch (HOU1)
Port Royal Scund (FPC02)
Colleton River (PODL)}
Calibogue Sound [GO0L)

Total Catch
by Season 3

Seasen Contribution
to Tetal Cateh (%) c.5

Grand Total (A}l stations and seascns comtined! = 1,130

9%

11

L3
55
13

€06

53.6

5}
v

ry

A

Dau

96 5T
oF 15.5
11 6.5
3% 20,k
18& 5.0
18 a.L
132 2u.9
TL 1..2
120 A
L1 Gl
1] EPR]
T3 15,9
152 5.4
13 3.0
3 7.0
105 DL
1,13

b




Table 37,

Length-frequency relationship for Bairdiella chrysura collected by bottom trawl in South Caroclina

estuaries {all stations combined) from February, 1973 through January, 1974.

Total Month

Length 1973 197L
Interval Feb. Mar, Apr. May June July Aug. Cept. Oct. Nov. Dec. Jan,

{mm)

18 - 22 1
23 - 21

28 - 32

33 - 37 1

38 - L2 3

L3y - L7 10

48 - s2 15 1

53 - 57 12 1

58 - 62 9 2

63 - 67 10 1

68 - T2 3 9 1
3 - 77 1 3 3 3

78 - 82 3 T iy

83 - 87 3 1 L 2 3

88 - 92 1 2 2 3 10

83 - 97 2 1 10 15 3
98 - 102 1 1 3 11 31 3 1 6
103 - 107 1 3 23 51 3 2 18
108 - 112 1 5 20 65 16 T 3L
113 - 117 1 2 L 1 T 73 6 9 37
118 - 122 2 1 13 L 10 50 13 2y 51
123 - 127 b 26 1 Y 'S 8 28 b7
128 - 132 5 13 2 3 1 k3 i 29 45
133 - 137 1 2 13 1 1 23 3 10 18
138 - 1h2 1 13 1 3 1 9 b 6 20
143 - 1hT 9 7 b 2 7 6 8 6
148 - 152 i 2 1 6 1 2 5 1 3 6
153 - 157 3 3 1 2 2 1 5 2
158 - 162 1 2 5 1 1 2 1 1
163 - 167 3 5 2 2 T
168 = 172 1 2 1 2 1 6 5




Table 37. {Continued.) \

Total Month

Length 1973 1974
In:ergal Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan.

mm

173 = 177 7 1 1 h 6
178 - 182 1 3 1 3 b
183 ~ 187 1 2
188 - 192 1
Mean Total
Length {mm) 113 139 128 127 128 gL 104 111 130 124 132 126
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Total catch. During the year 1,863 silver perch, with a totel weight
of 43.6 kg, were obtained at sll stations comtined (Table 7). This
species ranked sixth in numerical abundance statewide, constituting 3.0%
of the total number, and fifth in weight, representing 8.0% of the

total fish biomass for the 1l2-month period.

Total length, temperature,and selinity ranges. ©Silver perch
collected in the estuaries during the year had 2 totgl length range of
4o - 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 1s summerized in Table 37. At various
locations throughout its range, silver perch spawn from as early asg
April to as late as August, with the majority of spawning cccurring in
May and June (Welsh end Breder, 1523; Hildebrand and Schroeder, 1928;
Hildebrapd and Ceble, 1930). However, Springer and Woodburn {1960) found
that spawning was completed by early May while Kuntz (191k) found that
the spawning peak extends to early July.

Total lengths for silver perch cbieined from February to June ranged
from 73 - 182 mm, with & modal length of 125 mm in April, suggesting
that these fish were then spproaching an age ¢of one year. The wide
range of total 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 year-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
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one-year-old fish had modal lengths of 1hk5, 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 January, 1974,

These length-frequency patterns compare favorably with those cob-
tained previously by Hildebrand and Cable (1930) in North Cerclina and

by Miller and Jorgenson (1969) in Georgia waters.

Distribution and relative ebundance. In the North Edisto River,

415 silver perch, with & total weight of 7.3 kg, were caught during
the year {Table 10}, In this estuary, the species ranked seventh in
mmerical 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 abundant in September and October, when
38.8% of the year's catch occurred (Teble 38). This fish was found only
occasicnelly in the estuary from February through June, but was rather
evenly distributed over the subsequent months from July, 1973 through
January, 19T4. However, no North Edisto station had silver perch present
during all months of the year. The species was most prevalent at Yonges
Island (24.0%),the station furthest upriver, and Deveaux Bank (20.5%)},
the seawardmost station, which together accounted for 44.5% of the silver
perch ceught in the North Edisto. The abundance of this species at the
two stations furthest apart is additional indication thet silver perch
were generally distributed throughout this river system.

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

of 2.6 kg, were caught during the year (Table 12). In this estuary,




Table 38. Humerical abundance of Balrdiella chrysura collected montbly by bottom trawl at eight stations in the Dortkh Edigto estuary, South
Carolina, from February, 1973 tkrough Jacuary, 1974,

Stations (Progressing Sewward + |

Month Yonges Toopoodoo Bears Cawho Steamboat. Wadmalaw  Point of Deveaux Total Montily
[oand Creek Hlufrf Hivar Ireek Island Tines Bank Catchk by Contribution
(E00L} (kD02 {(ECa3) {EnOk ) (2005 {E006] (R0 {E0OG? Yonth ter Total Caten (7
1973
February 1 L 1 1 ki 1.7
March a 0.0
April 1 3 i 1.0
May 1 € T 1.7
June 3 3 T
July 26 1 1 1 z 1.0
August 25 6 1 3 T L2 11,1
September 3 33 1 Lo o 1 26 20.7
Jctober 19 1h 1 17 =l jebed 75 18,1
November 26 7 1 3 & 19 56 o
December 1 6 20 2 1 1R LS 11.6
197k
Jangary 3 47 G 56 3.5

Total Catceh
by Station 100 £5 7 Th T4 2 8 35 b1s

Station Contribution
to Totel Catoh {%) i | 15.7 1.7 17.8 17.8 0.5 1.9

5%
L=
wa

1070.0

Grand Total {All 2tations and months combined) = 415

68



the species ranked eleventh in numerical sbundance, constituting
1.0% of the total number, snd tenth in weight, representing 2.6% of
the totel fish biomass for the l2-month period. Silver perch
cccurred at all stations in this river system but were most numerous
at the estuary 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 Swemp, the statiom
furthest upriver above the freshwater line, GSilver perch were present
from August, 1973 to January, 1974, and were most abundant in October,
1973, when 67.0%7 of the yeer's catch cccurred {Table 39).

In the Cooper River, 279 silver perch, with a total weight of
9.3 kg, were ceught during the year {Table 14). In this estuary
the species ranked eleventh in numerical abundance, constituting 2.7%
of the totel number, and fifth in weight, representing 6.8% of the total
fish biomass for the 12-month period. Silver perch occurred in
Cooper River catches during nine of the tweive months, and were most
abundant 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 eccounted 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
stations trawled querterly in the northern, Chérleston, and southern

regicns of the state are summarized in Table Ll.
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Table 32, DBumerical sbunasece ¢ Baipdiella ehrysura couliecield ronthln Ly boston travl at four staticrs fo the 2
Carplice, from February, 1972 thrcough Janusrz, 157..

Montn Srraggedy Fenwichk By Tuatsl Mort Wy
FwATD Taland Feript Catoehn by Conteibution
{DODL) (oao2) (nooz) (roob) Menth T

1973
February o] o.o
March ol 0.0
Aprii o Q.0
Mey 4] 0.0
June 0 il
July 9] .o
August 1 Y 5 5.0
September @ L 5 8 5.0
detober 1 €6 &7 7.0
Hovember 1 1 2 2.
December 3 1k H 17.0

197k
January 1 1 1.0

Total Catch

by Station 1 10 13 Tl 133

Stalion Contribution

to Total Cateh (F) 1.0 1G.0 18.0 70 10U,

Grand Total {All statlions and months combined) = 100

T6



Table 40, Yumerical sbundance of fairdiejla chrysura collected montkly by bottom trawl at five stations in the fcoper River estuary, Scuth

Carolina, from February, 1973 through dandary, 1976,

Crations (Vrogressing Seawsrd )

Month The Lig Ncrth Mouth Cummings Toval Monthiy
Tree [land Charleston of Jooper Falnt Cateh by contribution
(ool } {coony (coo3) (Goob ) (1003} Month tn Total Jatch (3)
1973
February ol .0
March 22 2z 7.8
Aprii o 0.0
May 1 1 2.4
June o G0
July 2 2 a2.f
August 5 i1 [ Z.1
September L 6 10 3.6
Oetober 11 2 T 2 22 7.9
November 3 T ¢ 3.6
December Lé 3 116 165 59.1
1974
Janusry 15 26 41 14,7
Total Catch
by Station 0 60 36 131 2 279
Staticon Contribullion
to Total Cateh (%) 0.0 21.5 12.9 Bl 3 o7 100, %
Grand Tota: (All stations and munths combined) = 279

6



Table 4l. Numerical abundance of Bairdiells chrysura collected quarterly by bottom trawl at 1f stations across the Dsuth Tarolina coastal zooe
from Febtruary, 1573 through January, 197L.

Trawl Catch by Seascn (Nunbers)
Statlion Spring Sumrer Fall Wirter Total Catah Gration Jventributicn
(April, 1973} (July, 19733 {October, 1973} {January, 1974 by Stetion to Total Catch 190

Northerp Region

Winyeh Bay (Y001) 2. 1 3 1.0
Scuth Santee (S001) B 25 BE 121 Lo.3
Bull Bey (EO03} 2 =1 7.0
Price Creek (BQOZ) 13 & 35 2g 55 51.7

Charleston Region
Inlet Creek |BOO1)} 52 16 182 250 55 .15
tiowell Creek (WOOLl) 1 1 17 19 L2
Fort Johnsop (JOOL) B 1 2 2.0
Hog Island {J002) 1 1 3 5 1.1
Ashley River (K001} 9 3 &L g2 168 37.2

Southern Hegion
Steno River (FOOL) 1% 3 15 T.b
Ashepoc River {HDOZ2) 16 16 32 1.4
Rock Creek (EOD3) 8 G 35 1L.8
Whale Branch [HOQL) a7 97 37.8
Port Royal Scund [POO2} 11 15 26 1.1
Colleton River (POD1} 31 2 33 1z2.8
Celibogue Sound (GOD1) 8 % 1z L7

Total Catceh

by Season 108 86 516 298 1,008

Season Contribution

to Total Catch (%) 10.7 8.5 51.2 29.6 100,90

Grand Total (All stations and seecons combined) = 1,008
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Ictalurus catus {White Catfish)

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

present in South Caroclina estumries (Table 7). The range for this
species has been veriously reported from New Jersey to Florida {Hubbs
and Lagler, 1949; Carlander, 1969} and into Nevada and Californis
(Schwartz and Jachowski, 1965). Mansueti snd Hardy (1967) summarized
the range as being from coastal streams in Pepnsylvania, New York,

and Magsachusetts south to Lake Okeechobee, Floridae, and west aslong
the Gulf of Mexico to the Escambia drainege system and alse introduced
to Leke Erie and areas of Hevada sand the Pacific coast.

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 commercislly-important species (Smith, 1907; Menzel, 1945;
Stevens, 1559} was present in sll major South Carolina estuaries or

coastal regions during all months of the year (Tebles 5 and h42),

Totsl eatch. During the year, 1,732 white catfish, with & totel
veight of 5h.2 kg, were cbtained et all stations combined (Table T).
This species ranked seventh in numerical abundance 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 hed a total length range of
28 - 392 mm and cccurred over a bottom salinity range of <0.1 - 23.9°/oo

and & bottom temperature range of 11.6 - 31.4 C (Table 8).




Table L2.

Length-frequency relationship for Ietalurus catus collected by bottom trawl in Scuth Careclina

egtuaries (all staticons combined)} from Tebruary, 1973 “through January, 197k,

Total Month

Length 1973 19Tk
In?erval Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan.

mm )

28 -~ 32 1 1

33 - 37 1

38 - b2 1 3 1 1
<43 - b7 1 3 9 2 1 3

48 - 52 1 3 2 2 2 2

53 ~« 57 5 3 e 6 6 3 1 11 2

58 - 62 17 4 1 1 2 5 10 Y L
63 - 67 1k 13 2 1 2 2 3 12 8 5
68 - T2 17 13 b 1 1 1 5 2 L
73 - 17 14 1h 6 2 1 1 1 3 7 12
78 - 82 15 18 8 1 1 1 1 3 1
83 - 87 23 1 10 6 b 1 1 1 1 1 1
88 G2 23 2 9 5 3 1 2 3
83 - 97 15 8 3 9 2 1 1
g8 - 102 13 16 2 5 1 1 1
103 - 107 11 14 2 5 6

108 - 112 5 8 5 5 1

113 -~ 117 h 5 b 3 i i
118 - 122 T é 2 2 L 2 1 1
123 - 127 10 5 1 5 5 1
12§ - 132 é L o 1 2 3 o
133 - 137 T 2 1 1 2 1 2 5 6
138 - 1k2 2 3 6 2 i 5

143 - 147 T 3 4 1 1 3 2 2
148 - 152 6 2 1 1 3

153 = 157 5 2 2 3 1 1 1 3 >
158 - 162 5 1 5 1 1 I 1
163 - 167 4 2 1 2 3 3 1
168 - 172 2 b 1 Y 5
173 - 177 6 2 2 L )
178 - 182 3 L 1 2 3 1
183 - 187 3 1 1 1 o 2 2



paple 42. {(Continued,)

Total

Month

Length 1973 o,

In?erg&l Feb. Mar. Apr. May June July Aug. Sept. Oct . -~ Dec. EEET
hriinng

188 - 192 1 , L . 1 \ X
198 - 202 2 - N . . >
203 - 207 2 o 1 ! : >
208 - 212 2 1 1 ) :
213 - 217 5 X X !
218 ~ 222 1 ! : .
223 - 227 2 1 : ,
228 - 232 1 1 )
233 - 237
236 - 2h2
243 « 247 1 1
2u8 - 252 .
253 - 257
258 - 262
288 - 292 )
293 - 297
298 -~ 302
303 - 307
308 - 312
313 « 317 1
318 - 322 1
323 - 327 L
368 -~ 372 N
373 - 37T
378 - 382
383 - 387
388 - 392 5
Mean Total
Length (ma) 104 106 170 93 ue 113 8l 67 219 10b 125 130

26
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Length-freguency relationship. The length-frequency relationship

for white catfish from ell staticns is summarized in Table 42. Based on
the results of an earlier age-growth study for South Cerocline 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 remained relstively steble throughout the year
and ranged from 53 -~ 2b7 mm in February, 1973 to 58 - 327 mm one year
later. {nly during QOctcober 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 Carolina white catfish are
residential to fresh and brackish waters throughout the year and do not
migrate to and from this zone.

At various locations throughout its range, white catfish spawn
from May to July. In Virginila the spawning pesk occurs in lete June and
eerly July (Menzel, 1945}, and in North Carolina during July (Smith, 190T).
In South Carolina spewning occurs from May to July, with peak spawning
sctivity in June (Stevens, 1959). Newly-recruited young-of-the-year
first appeared in trawl catches during July st &8 total length range of
28 - 67 mm, followed by modal lengths of 60, 65, and T5 mm in September,
November, and January, respectively. Most of the common estuarine fishes

collected in this study were seasonal migrants. BRecause white catfish

in South Carolina are residential to low-salinity waters, further data

interpretations concerning recruitment are difficult.

Distribution and relative abundance. In the North Edisto River,

cne 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

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

leborstory conditions has been shown to be about 14.0°/co in some parts of its

range (Kendall and Schwartz, 1968). In the HNorth and Scouth Newport
Rivers of Georgia, Dahlberg (1971} only found white catfish in salinities
less than 12.0%/co.

In the South Edisto River, 1,380 white catfish, with a total weight
cf 26.2 kg, were caught during the yeer (Table 12). In this estuary,
the species ranked third in numerical abundance, constituting 13.8% of
the total number, and first in weight, representing 26.8% of the total
fish biomass for the 12-month pericd. White catfish were present in
the South Edisto estuery throughout the year (Table LL), The species
wes most abundant in December, when LT.1% of the year's catch occurred.
This fish was most abundant at Snuggedy Swamp, the station furthest upriver,
which accounted for 51.8% of the totel catch in the estuary. Catches
decreased proportionately moving seaward. No white catfish occurred
in trawl catches at the mouth of the South Edisto (Bay Point).

In the Cooper River, 304 white catfish, with a total weight of 15.6 kg,
were caught during the year (Table 14). In this estuary, the species
ranked ninth in numericel abundance, constituting 2.9% of the total
number, and second in weight, 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




Table L3, Numerical abundance of Ictalurus catus collechted rorthly by tottom trawl at eight staticns ir the liorth Fdiste estuary, Scuth
Carolina, from February, 1973 through January, 107L,

Stations (Progressing Seaward + )

Month Yonges Toogoodoo Bears Davlo SteamboAt  Wadmalaw  Point of  Deveaux Trnal Monthly
Island Creek 2luff River Creck lalarnd Piues BAaux Tatch oy Jontribution
(E00L} {Ro02) (F0OC3) (EDOL) (ED0S) {(E0D6) (roo7)  [E00S) Month +a Total Tatoh (£}
1973
February 1 1 100.0
March 8] 2.0
April [n] 3.0
May o} 0
June i .0
July ol 0.0
August a (]
September 8] 0.0
October 3 0.2
Hovember 4] n.o
December o] 0.0
lg'rh
January o] 0,0
Total Cateh
by Station 0 0 0 H 0 ol 8} Q 1
Station Contribuation
te Total Catch (%} 9.0 0,0 d.0 100.¢ 0.0 0.0 0.0 Q.0 100.9

Grand Total (All stations and months combined) = 1

66



Table L.

Carolina, from February, 1973 through January, 1974,

Humerical abundence of [otalurus satus collectadmorthly by bottem trawl at four statiens in the Scuth Fdisto estuary, Fouth

Gtations (Frogreszipg Semward -+ )

Month

Snuggedy SumpLon Fenwick Bay Total Monthly
Swamp lsland Taland Foint Catch by Contribution
{Doo!) (D002} (D303} {Look} Month T Total Catch {%)
1373
February 99 133 232 16.8
March 1 ? 3 0,2
April L& 28 Th 5.4
Moy L b7 3.4
June 53 l2 65 '
July 12 g 21 1.%
August . 37 37 207
September 3 18 21 1.5
Detober 2 a 0.1
November BT iz ac 6.5
December 600 Wy 3 650 L7.1
197k
January 1 118 19 138 1G.0
Total Catch
by Station 715 L1 194 0 1,380
Station Contributicn
to Total Cateh (%) 51.8 3h.1 k.0 a.n 1000

Grand Totel (41l stations and months combined} = 1,380

J0T




Teble 45. HNumericsl abundance of Ictalurus catus colilecieg menthly by bhettom srawl st five stations In the Jooper 2iver estuary, fouth
Carolina, from February, 1973 through January, 1976,

Stutions (Progressing Seaward - )

Month The Big North Mouth Cumrsings Toital MenLhly
Tee Ilsland Charleston of Cocaper FPoint Cateh by Contritution
(coo1) (coo2) {roox) {cook) (J0o3) Month to Total Casen (%)
1373
February h 4z 12 58 19.1
March 1 1 J.3
April 19 2 200 5 235 T7.3
May 1 1 0.3
June 0 Gg.0
July 0 0.0
August 1 1 2 0.6
September 1 1 a.3
October : 3 1 4 1.3
November 2 2 0.6
December a 0.0
1974
Japuary Q 3.0

Total Catch
by Station 25 S0 221 8 a 304

Station Courntribation
to Totm) Catch {3} B.2 16.4 T2.f 2.6 0.0 1000

Grand Total (A1l stetions end months combined)} = 304

TOT
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by & single station {North Charleston) during a single month (April).
As with the South Edisto, none were cesught at the estuary mouth
{Cummings Point).

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

coastal regions of the state are summarized in Table L6.
Urophyeis regius (Spotted Hake)

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 Carolinas. Bigelow and Schroeder (1953)
described the range to be from southern 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 GulT of Mexico (Springer and Bullis, 1956), Spotted hake
wes present in all mejor Scuth Cerclina estuaries or coastal regions
(Table 5), generally petween January and May (Table 47). Daklterg and
Odum {1970) and Sikora, Heard,and Dahlberg (1972) also found the species

seasonally abundant from January to May in Gecrgie estuarine systems.

Total cateh. Although a seesonal migrant (Struhsaker, 1969),
1,612 spotted hake, with a total weight of 17.6 kg, were cobtained during the
year at all stations combined (Table 7). This species ranked eighth in
numerical 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 period,




Table 46. HNumerical mbundance of Ictalurus catus collected guarterly by bottom trawl at 1€ statiens across the South Carelina coastal zone
from February, 1973 through Jamary, 197hL.

Trawl Catch by Season [Numbers)
Station Spriung Summer Fall Wirter Total Cateh Stetion Centribution
{April, 1973) {July, 1973} {October, 1973) {January, 1974} by Station o Total Catch (%)

Northern Regicn
Winyeh Bay (Y001} 6 9 1

South Santee (S001)
Bull Bay (B0O3)
Price Creek (B002)

Charleston Reglon
Inlat Creek IBOOl]
Nowell Creek (WOQL)
Fort Johnson (JOOL) 1
Hog Island {J002})
Ashley River (KOOL)

Oy D

Do OO
—
=]
oo

Southern Region
Stong River {F001)

Ashepoo River {HO02) 75 23 11 9 1L
Rock Creek (HOO3} 5

Whale Branch {HOO1)

Port Royal Scund (PDO2)

Colleton River (POOL)

Calibogue Scund {GOOL)

[ o R R T s ]

Totel Catch
by Season &7 53 11 18 1€9

Seepscn Contribution .
to Totel Cateh (%) 51.5 31.4 €.5 10.6 100.0

Grand Total {All stetions and seasons combined) = 169
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Table 47. Length-frequency relationship for Urophyeis regius collected by bottom trawl in South Carclina
estuaries (all stations combined) from February, 1973 through Jamuary, 19TL.
Total Month
Length 1973 1974
In?ergal Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec, Jan,
I

53 - 57 1

58 - 62 2

63 - 67 8 2

68 - T2 9 3 ’
T3 - 77 14 2 12

T8 - 82 18 13 13

83 - 8t 23 12 18 1

88 - 92 21 1k 2k 1

93 -~ 97 15 17 26 3

98 ~ 102 12 25 28 8
103 - 107 6 25 27 8
108 - 112 2 42 11 22
113 ~ 117 30 27 8
118 - 122 26 20 9
123 - 127 10 20 5
128 - 132 8 2l T

133 - 137 L 20 L

138 - 1h2 4 1k 5

143 ~ 147 4 2

148 - 152 2 L 2

153 - 157 4 2

158 - 162 1 1

163 - 167 2 1

168 - 172 2

173 - 177 1

178 - 182 2

183 - 187 1

188 - 192

193 - 197 1

Mean Total

Length (mm) 88 107 111 120 (5

I ——

0T
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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 3.4 - 29.8°/co0

and & bottom temperature range of 8.5 - 22.6 C (Table 8).

Length-frequency relationship. The length-frequency relationship

for spotted hake from all stations is summarized in Table 47, Spawning
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 November.

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, Similarly, Barans (1969} found that by February
most new recruits 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 heke rapidly diseppeared from South
Caroline 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 sbout 63 mm, were captured in South Carolina estuaries. These
length~frequency results compare favorably with those previously obtained

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

Distribution and relative sbundance. In the North Edisteo River,

483 spotted hake, with a totel weight of 4.8 kg, vwere caught during

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



-

numerical sbundance, cometituting 1.7% of the total number, and eighth
in weight, representing 2.8% of the total fish biomass for the
12-month period. Spotted hake were most prevalent at the Bears Bluff
and Deveaux Bank stations, which together accounted for 60.9% of this
species caught in the North Ediste. This fish was present in the estuary
February - May, 1973 and in January, 1974 (Table 4B). Greatest abundance
oceurred in March and April, when 75.6% of the year's catch occurred.
At no North Edisto statlion were spotted hake present during all months
and none were captured during the entire year at two of the three
tributery stations, Lower Toogoodoo Creek and Dawho River,

In the South Edisto River, 461 spotted hake, with a totel weight
of 5.6 kg, were caught during the year (Table 12). In this estuary,
the species ranked sixth in mmerical abundance, constituting 4.6%
of the total number, and sixth in weight, representing 5.8% of the total
fish biomass for the 12-month pericd. All spotted hake ceaught in the
South Edisto were taken at the most seaward station (Bay Point), with no
penetration into the estuery. This species was present from February
to May, but was most sbundant in March and April when 97.8% of the
total 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 yesr (Table 1L). In this estusry, the
species ranked fifth in numerical abundence, constituting 5.6% of
the total number, and seventh in weight, representing 4.4% of the total
fish bicmass for the 12-month period. Spotted hake were captured only

in the seaward third of the estuary (at the Cummings Point and Cooper
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. River mouth staticns), with no penetration further upriver during the year.




Table 48, Numerical abundance of Urophyeis regius collected monthly by botiem frawl at eight stations in the North Fdiste estuary, South
Caroline, frowm February, 19%3 through January, 197k,

Stations (Progressing Seaward + )

Month fanges Toogeadoo Bears Dawho Steanmboat Wadmalaw Point of Deveaux Tatal Menthly
Island Creek Fiuff Kiver Creek Island Tines Bank Cateh by Contribat.ion
(E001) (0020 {x003) {EOOL) {E005) {EOO6! (00T (EDCE) Morth to Total Cateh (%]
1973
February 10 27 3 lip 5 8s 17.6
March 28 7L 2 b 28 137 28.4
April 26 26 3 16 37 125 278 u7.2
May 6 1 1 5 1 & 30 6.2
June g 0.0
July Q 0.0
August 0 0.0
September 0 0.0
Oetober ° ¢.0
November o 0.0
Depember ¢ 0.0
197k N
Januery 1 2 i 0.6

Total Catch .
by Station TO ] 128 Iy 11 G5 43 166 483

Station Contribution
to Total cateh (%) 1k.5 0.0 26.5 a.¢ 2.3 13.4 8.0 3.k 100.0

483

agrand Total {All stations und months combined)

01



Table 49. Numerical ebundance of Uraphycis regiuc collected monttly by bottom trawl at four stations in the South Fdiste estuary, South
Cerolina, from February, 1973 thréﬁﬁ%-ﬁhnuary, i97L,

Stations (Progressing Seaward = )
Month Snuggedy Sampson Fenwick Bay Total Manthly
Swamp Island Island Point Catch by Contribution
{poo1) {pogz} (Do03) {Dooh ) Motith To Total Cateh (%)

1273
February T T
March 238 238
April 213 213
May 3
June
July
August
Seplember
Octoher
November
lecember

1974

January

&= an
Q0o oo SO OISO

DO oOAOQOL ;"

COOoODoD oo W

o
=]
o

Total Catch

by Station 0 0 0 L&y k&1
Station Contritution

tu Totel Catch (%) 0.0 0.0 0.0 100.0Q 100.0

Grand Totel {All stations and monthe combined) = Lél

gCT



The Cummings Point stetion, at the mouth of the estuary, accounted for
64,.9% of the yeer's cetch. Spotted hake cecurred in the Cooper River
from February to May and were most abundant in May, when 68.9% of the
total catch for the year occurred (Table 50),.

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

regions of the state are summarized in Teble 51.

Brevoortis tyrannus (Atlantic Menhaden)

Total catch. During the year, 823 Atlantic menhaden (Brevoortia
tyrannus} with e totel weight of 8.9 kg, were obtained at all stations
combined {Table 7). This species ranked ninth in numerical abundence
statewide, constituting 1.3% of the total number, and 1lth in weight,

representing 1.6% of the total fish biomass for the 12-month pericd,

Total length, temperature, apd salinity renges. Atlantic menhaden

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

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

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

Length-frequency relationship. The length-frequency relationship

for Atlantic menhaden from all stations is summarized in Table 52.

This specles was present in some life stage in South Carclina 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 bottem 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 numbers hinder

their adequate separaticn.
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Table 50.

Carolina, from February, 1973 through Jenuary, 197L.

Numerical sbhundance of Urophyreis regius collected monthiy by bottom trawl at five stations in the Cooper River estuary, South

ldunth

Stations {Progressing Seaward + )

The Big North Mouth Cummings Total Monthly
Toee Island Charlaston of Cooper Point Cateh by Contribution
{CooL) (coo2) (C0G3) {cook} {J003) Month to Total Cetch (%}
1973
February g1 g1 15.6
March £3 63 10.8
April 27 27 L&
May o3 378 L0l 68.9
June 0 0.0
July o 0.0
August o 0.0
Septenber o 0.0
Oetober 0 0.0
Novemher 0 0.0
December ¢} 0.0
1974
January 0 0.0
Totel Cateh
by Station 9 0 ] 20k 378 582
Station Contribution
1o Totel Catek (%) 0.0 2.0 0.0 35.1 L,y i06.0
Grend Total (A1l stations and months combined) = 582

nrre




Taple 5). Numerical abundence of Urophycis regius collected guarierly by botter trawl at 17 stations across the South Caroline comstal zone
from February, 1973 through Janmuary, 1974,
Iraw. Catchk by Seasen (Humbers:
Station Spring Summer Fatll Winter Totel Cateh  Station Contribution
(April, 2973) (July, 1973 {Cotober, 1973) (January, 1974} by Station to Totel Catch (%)
Northern Region
Winyah Bay [YDOL1) 0 0.0
South Santec {S0O0L1} o] .0
Bull Bay {B003) b 4 1€0.0
Price Creek (BDO2} ] 0.0
Charleston Beglon
Inlet Creek (BOOL) o 0.0
Noweil Creek {W0O01) 0 0.0
Fort Johnson {JOO1) pet a8 87.5
Hog Island {JOO2) = 2 6.2
Ashley River (X001} 2 2 6.2
Southern Hegilon
Stono River (FOO1) 3C i 60.0
Ashepoo River {HGOZ2) o c.0
Rock Creek (HOO3Z) 13 13 26,0
Whale Branch {HOGL) 2 2 4.0
Fort Royal Sound {P00QZ)} S < 10.¢
Colleton River (FOO1} o 8.0
Calibogue Sound (GOOL) o 0.0
Total (atch
by Season 86 0 0 0 8%
Season Contribution
to Totel Catch (%) 100.0 0.0 0.0 0.0 100.0
Grand Total (All stations and seasons combined) = B&

1Tt



Table 52 Length-frequency relationship for Brevoortis tyrannus collected by bottom trawl in South Carolina
estuaries {(all statlons combined) from February, 1973 through Jenuary, 197k,

Total Month

I‘“(;er‘;“l Feb. Mar . Apr. May June July Aug. Sept. Oct.  Nov. Dec.  Jan.
mn

33 - 37 o

38 - k2 oh 6

b3 - b7 Lo 23

hB - 52 10 6

53 - 57 1 1

58 - 62 1

63 - 67 1 1 4

68 - T2 5 1 1 5

T3 « 17 5 6 2 T 1
78 - 82 1 1 1 5

83 - 87 3 1 3 3

88 - 92 6 1 3 1 2 1
93 - 97 18 3 1
98 - 102 16 5 3 i o
103 - 107 18 o) 2 3
108 - 112 15 5 1 1 1 6
113 - 117 6 2 1 2 T
118 - 122 4 1 1 3 L 2 22
123 - 127 1 1 i 1 i6
128 - 132 1 1 20
133 - 137 1 o 23
138 - 142 2 1 19
143 - 147 1 2 7
148 -~ 152 1 3 8
153 - 157 1 1 1 2 7
158 - 162 1 1 6
163 - 167 2
168 - 172 1 1 1
173 - 177 1 1 1 1
178 - 182 1
183 - 187 1 1 1
188 - 192 1 2
193 - 197 1 1

21T




Month

Total

Length 1973 197k

Interval Feb. Mar. Apr. May June July Aug, Sept. Oct. Nov. Dec. Jan.
(mm )

198 -~ 202 1 1

203 - 207 1

208 - 212

213 - 217 1 2 1

218 - 222

223 - 227 2

228 - 232

233 - 237 1

288 - 292 1

Mean Total

Length {mm) 107 142 153 119 49 95 100 115 126 152 100 133

£ETT
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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.




Table 53. Hurmericml abundance of Brevoor:iis tyrannus ccllected by botwom trawl monthly in the Yerth Fdisso, Scutk Sdistc, and “ozrer Zivers and

quarterly ir other Scuth Carclina coastal regicn: from Feorusry, 2973 through Jaruary, 1970,
Monthly Sampling {Intensive Phase!l Guarterly Sampling (Extenczive Fhage)
Month Total Percent Total Fercent
Norh South Cacper Caich by of Toual Horthern Charieston Southern Cateh by of Total
Edisto Edisto River Menth Czich Fegion Region Regien Guerter Cateh
1973
February 16 3 36 95 13.0
March 1 2 17 20 2,7 8 0.t
April i 1 1 3 0.4
May 5 1 & .8
June 3 365 3e8 50.4
July 1 6E 67 9.2 2 3 11 16 17.4
August 2 17 19 2.6
September 3 i 0.1
Oetober 12 12 1.6 1 5 I3 6.5
November 1 1 0.1
December g 43 51 7.0
1974
Januery 5 79 L ag 12.0 10 66 10 T6.1
Total Cateh
1y Region Lg 99 583 T31 2 1k 6 gz
Percent of
Total Catch £.5 13.5 Ed.o 100.0 a.2 15 .k az .3 130.0

grand Total {All months and stations combined} = 823

I



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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Table 54, Length-~frequency relatlonship for Chlorescombrus chrysurus eocllected by bottom trawl in South Cerolina

estuaries (all stations combined) from February, 1973 through January, 197h4.

Total Month
Length 1973 1978
In?er\;a.l Feb, Mar, Apr. Mey June July Aug. Sept. Oct. Nov. Dec. Jan.
INm
38 - L2 1 L
k3 - 47 3
48 -~ 52 1
53 - 57 2 2 1
58 - 62 1 1
63 ~ 67 5 3 1 1
68 - T2 5 22 1
73 - 17 2 g 3
78 - 82 1 96 5
83 - 87 1 59 3
88 - 92 1 22 &
93 - 97 8 4 1
98 - 102 3 L 1
103 - 107 2
108 - 112 1 3 1
113 - 117 2
118 - 122 2
123 - 127 3
128 ~ 132 1
Mesn Total
Length (mm) 67 65 81 89 92

i1t



Tabie 55, Rumerical gbuncls.nce of Ch.lorosc_ogb_rﬁ chrysurus collected by bottom trawl monthly in the North Fdisto, South Edisto, and Cocver Rivers and
quarterly in other South Carolina coastel regions from Febtruary, 1973 through Jenusry, 197h.

Monthly Sampling !Intensive Phase}

Quarterly Sampling (Extensive Phage)

Month Tatal Percent Total Percent
Horth South Cooper Cateh by  of Total Horthern Charleston Southern Cateh by of Total
Edisto Edisto River Month Catch Region Reglon Region Quarter Catch
1973
" Pebruary 0 Q.0
March 0 0.0
April o 0.0 0 0.0
May o 0.0
Junhe s} 0.0
July 0 0.0 i 1 e 8.0
August 1 15 1 17 3.1
Beptember Lg Le6 512 92.5
October 1 10 21 3.8 1 19 3 23 92.0
November 1 2 3 c.5
Dacambar o] 0.0
1974
January g Q.0 a 0.0
Total Cateh
by Region 59 491 3 553 1 20 4 25
Percent of
Total Catch 10.6 88.7 0.5 100.0 ko 80.0 16,0 100.0

Grand Total (All months and stations combined) = 578

I
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the species ranked fifth in numerical sbundance, 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 QOctober, 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, vere caught during the year in August and November (Table 14).
In this estuasry, the speciles ranked 27th in numerical abundance,
constituting <0.1% of the total number,and 43rd in weight, representing
<0.1% of the total fish biomass for the 12-month period.

Distribution and relative abundance of Atlantic bumper at additional
stetions trawled quarterly in the northern, Charlestcn, and southern

regions of the state are alsc summarized in Table 55,

Aleosa sestivelis {Blueback Herring)

Total cateh. During the year, 462 blueback herring (Alcsa 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 pericd.

Total length, temperature, and salinity ranges. Blueback herring

cellected in the estuaries during the year had a total length range of
35 - 307 mm and oceurred over s bottom salinity range of 0.1 - 25.1%/c0

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

for blueback Lerring from all stetions is summarized in Table 56. This
gpecies was present during 10 of the 12 months sampled. 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 L8 - 77 mm, were
figh apawned the previcus spring end were approximately ten months in age.
All of those obtained from June through January were young-of-the-year.
These young herring at a total length range of 33 — 62 mm in June can be

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

Distributicn and relative abundance. In the North Edisto River,

66 blueback herring, with a total weight of 0.1 kg, were caught in one
tow in February (Table 10 and Table 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 biomass
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 abundance, constituting 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 South
Edisto bottom trawl catches conly during the 2-month pericd of August and

September (Tgble 57).

In the Cocoper 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 abundence, constituting 3.6% of

the total number, and 16th in weight, representing 1.0% of the total



Total Month
Length 1973 1974
Ini(:er;ral Feb. Mar Apr, May June July Aug. Sept. Oct. Nov. Dec, Jan.
mm
33 - 37 2 3
38 - k2 3 L 9
L3 -~ 47 16 b4 9 13
L8 - s2 1 20 1 7 27
53 - 57 1 6 3 2 4 13
58 - 62 13 1 4 1 3 16
63 - 67 22 2 20
€8 - T2 25 1 3 6
73 - T¢ 2 b
78 - 82 1
168 - 172 2
173 - 177
176 -~ 182
278 - 282 1
283 - 287
288 -~ 292 1
293 - 297
298 - 302
303 - 307 1
Mean Total
Length {m) 134 190 180 48 41 L8 58 50 65 63




Teble 57. Numerical abundance of plmsa aestivalis collected ty be

quarterly in other Say-: Cans

. ofuth fdistz, and Jooper Fivers ani
"rline comstal regiuns from

Monthly Sempling {Intensive Prese;

susrierly Sampline (Extensive Phase)
Month Tonal Percent Total P‘e:cent
Horiy douth looper JRtIn ri of Totel Aerthern Charlestcr Scuthern Zatch by of Total
Edisto Fdista iver Vot Jeteh Pegion Region Regicn Susrter Catet,

1973

February [ o 65 1k
March 1 - 0.2
April 1 1 0,2 o 0.9
May o .0
June ua L5 10,5 -
July 17 17 3.7 . 0.6
Augusy 1z 19 31 6.5
September iy 2 £ 1.3
dotobar 5T c7 12.9 ] 0.0
Hovember jal o.c
December [ £ 1.3
157k )
January 200 220 LA 4 i 7 100.0
Totel Cateh ) [
by Reglon 66 1e 33 b35 a 7 " T
Percent of - R
Totel Catch il,s 3.5 Bl.g 100.¢ o,z 108.C M 108.¢

Grand Totsl {All months and staticns combined) = LE2
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fish biomass for the 12.month pericd. This fish occurred in Cooper River
bottom trawl catches during 10 of the 12 months, with pesk abundance
occurring in the estuary in January (Table 57).

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

southern regions of the state are also summarized in Table 57,

Trinectes maculatus {Hogchoker)

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

with a total weight of 3.5 kg, were obteined at all stations combined
(Teble 7). This species ranked 12th in numerical abundance statewide,
constituting 0.6% of the total number, and 19th in weight, representing

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

Total length, temperature,end salinjty renges. Hogchoker collected

in the estuariles during the yesr had a tcotel length range of 21 - 152 mm
and occurred over & bottom salirity range of <0.1 - 32.30/00 and a bottom

temperature range of 6.6 - 30.5 C (Table 8).

Length-frequency relationship. The length-frequency relationship
for hogchoker from sll stations is summarized in Table 58. This species
was present in South Carclina estuaries throughout the year. Total
lengths ranged from 38 - 152 mm in April, L8 - 132 mm in July, and
18 - 152 mm in December. The hogchoker has an extended spawning season
in the Carclinas, from at leest May to August (Hildebrand and Cable,
1938). As & result 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 yesr-class can be traced from February to August, with



Table 58. Length-frequency relationship for Trinectes maculatus collected by bottom trawl in South Carolina
estuaries (all stations combined) from February, 1973 through January, 19Th,

Total Vonth

Length 1973 e
In%:nzn“;al Feb. Mar. Apr. May June July Aug. Sept. Oct . Kov. Dec. Jan.
18 - 22 .

23 - 27 1

28 - 32 .

33 - 37 1 L 1 L

38 - 42 > 3 1 : .

43 - A7 5 1 2 1 > » .
B- 2 8 8 2 5 2 2 3 7 13 Xy
Pl 1 3 20 15 1 5 2 5 9 20 8
63 - 6T 1 3_3 15 1 ll 2 lh ll- 9 7
68 - T2 2 5 3 2 1 1 7 1 5
T3 - 71 1 1 3 2 3 \
8 - 82 1 > 1 1
83 - 87 1 2 1 1
88 - g2 |

93 - 97 : 1 1 1 1
98 - 102 ]
103 - 107 5 1 1

108 - 112 1 1 1 3 1 1
113 - 117 5 1 1
118 - 122 1 1 2 1 1
123 - 127 1 1 2 2
128 - 132 1 D 3 5
133 - 137 o
138 - 142 1 1

143 - 147 1

148 - 152 1 1 i 1

Mean Total
Length (rm) 53 57 61 60 73 79 Te 109 Th 63 69 62

L (AN
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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 tc October new recruits, apparently
from the current 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 eand the earlier year-class, now

8 year old.

Distribution and relative asbundance. In the North Edisto River,

63 hogchcker, with & total weight of 1.6 kg, were caught during the
year {Table 10}. In this estuary, the species ranked 1lth in numerical
abundance, constituting 0.2% of the total number, and 13th in weight,
representing 0.9% of the total fish biomass for the l2-month period.
This fish occurred in North Edisto bottom trawl catches in relatively
low numbers during the 9-month pericd from April through December, but
wats 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 numericel abundance, constituting 2.0% of the
total number, and 16th in weight, representing 1.0% of the totel fish
bicmass for the lZ2-month pericd. This fish occurred in South Ediste
bottom trawl catches througheut the year, with peak sbundance occurring
during November and December (Table 59),

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

for the 1l2-month period. This fish occurred in Cooper River bottom



Table 59. Numerical avundance of
gquarterly in other Seut

Irinectes maculatus collected by bottom traw] monthly in the
h Carolina coastal regions from February

Horth Edisto, South Edisto,mnd Cosper Rivers and

» 1973 tkrough January, 197h.

Month

Monthly Sempling (Intensive Fhase)

Quarterly Sampling (Extensive Phase)

1973
February
March
April
May
June
July
August
September
Oetober
November
December

197%
JAnuary

Total Catech
by Region

Percent of
Tetal Catch

Grand Total (All months and stations combined] = Lot

Total Percent Total Percent
North Sogth Cooper Catch by of Totel Northern Charleston Southern Cateh by of Total
Edisto Edisto River Month Catch Region Region Region Quarter Caten
3 3 0.9
S ] 13 La
2 8 22 3e 10.0 10 18 10 38 k3.2
10 1 3 1k L4
] 10 18 5.6
n 10 21 6.6 L 1 L 9 10,2
3 1 T 11 3.1
12 5 2 19 6.0
8 11 5 2k 7.5 1% 2 T 23 26.1
A 42 kg 1k, k
5 95 b 104 32.6
13 1 1h LR 7 11 18 20,k
63 204 52 319 35 21 32 es
19.7 61,9 16.3 100,0 39.8 23.9 36.L 125.0

9gT




trawl 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 socuthern

regions of the state are alsc summarized in Table S59.

Symphurus plagiuss (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; Bdhlke and Chaplin, 1968; Topp and
Hoff, 1972). This fish is the most abundant cynoglossid species in

South Carolina inshore waters and is present in scme life stage during
all months ¢f the year and in all major estuaries or coastal regions

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

Dehlberg and Qdum {1970) and Hoese (1973) alsc found this species through-

ocut the year in severasl Gecrgia estuaries,

Total catch. During the year, 362 blackcheek tonguefish with e total
weight of 6.0 kg, were obtained st all stations combined (Table 7).
This species rankéd 13th in numerical abundance statewide, constituting
0.6% of the total number, and 14th in weight, representing 1.1% of the

total fish biomass for the 12-month peried.
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Table

60.

Length~frequenc

egtuaries (all stations combined) from February, 1973 through January, 197h.

¥y relationghip for Symphurus plagiusa collected by bottom trawl in South Carolina

Total

Month
Length 1973 197k
In?er;al Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec, Jan.
mm

53 = 57 1

58 - 62

63 - 67 1

68 - T2 2

T3 - 17 2

78 - 82 1 1 3

83 - 87 1 2 1 1 1 1
88 - 92 1 1 1 h 2
93 - 9f 1 3 2 2 1 3 3 5 1
98 - 102 1 1 2 1 2 1 2 1 b
103 - 107 2 h 2 1 2 1 6 1 1
108 - 112 2 1 5 3 3 5 Lt 1 2 8
113 - 117 2 11 11 1 1 2 5 1 6 9
118 - 122 1 11 11 2 3 2 k 6
123 - 127 1 12 8 1 3 1 L 8
128 - 132 1 1 6 1 1 3 7 13
133 - 137 1 6 8 2 5 T
138 - 1h2 17 3 1 2 -5 7
143 - 147 2 7 2 1 2 3
148 ~ 152 1 1 1 2
153 = 157 1 2
Mean Totael

Length {mm} 118 115 118 121 102 107 97 107 112 11k 115 124

32l
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Total length, temperature, and salinity rahnges. Elackcheek tongue-

fisii collected in the estuaries during the year hed s totasl length
runge of 53 - 156 mm and occurred over a bottom salinity range of

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

Length-frequency relstionship., 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 Caroline, Hildebrand and Ceble
(1930) found the spawning season extending from May to Qctober, with
the height of spawning probably cccurring in June. In Floride, Tepp
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 esrly recruitment in South Carcline occur
during roughly the seme season &8 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
(Eildebrand and Cable, 1930), these fish were probably not results of
the previous summer-fall spawning.

This species was present in South Carolina estuaries at modal
lengths of 140 mm end 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 occurs sbout this time
(Hildebrand and Cable, 1930). In September newly-recruited young-of-the—
Year, represented by s single specimen st a total length of about 55 mm,

once again appeared 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}.
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Table 6€1.

dumericel sbundance of Symphurus plagiusa collected by bettom trawl menthly in the Nerth Edisto, South Ediste, and Tooper Rivers and
quarterly in other Seuih Carclira coastal regions from Fetruary, 1974 whrougk Jamary, 197h.

& ~F1 ~x

Monthly Sempling {Intersive Phase] Quarterly Sampling (Extensive Phasc)
Mogth Totas Percent Total Percent.
North Sputh Coorer Catekr by  of Tetal Northern Charleston Southrern Cateh vy of Total
Edisto Edisto River Honth Catch Region Begicn Region Guarter Zatch
February 5 2 T 1z 4.5
March 5 4 2 71 =l
April 3L 13 1 La 1€.3 1 13 1 15 19.7
May g 3 B 2.8
June N e & a1l
July L L 1L 5 1 3 9 11.8
Auguet 2 1 3 i.0
September 3 i 3 z L2
OCctober 1 2 15 18 £.3 3 7 10 13.2
November N 1L 18 6,32
December li 37 1 17.8
1974
January 20 1 6 33 11.5 1k 28 e S5
Totel Cateh
by Hegion 101 147 38 285 23 1k 58 T¥,
Percent of
Total Catch 35.3 51.3 13.2 100.0 30.3 18,4 £1.3 1390

grand Total {All months and stations combined) = 362

€T
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Distribution end relative abundance of blackcheek tonguefish at
additionel stetions trawled gquarterly in the northern, Charleston,

and southern regicns of the state are mlsoc sumarized in Table 61.

Dorogoma petenense {Threadfin Shad)

Total catch, During the year, 327 threamdfin shad (Dorosoma petenpense)

with a total weight of 0.9 kg, were captured at all stetions combined
(Table 7). This species ranked 1btnh 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 period.

Total length, temperature,and salipity renges. Threadfin shad

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

and e bottom tempereture range of 16.6 ~ 29.9 C {Teble 8}.

Length-frequency relationship. The length-frequency relationship

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

and 38 - 102 ym in January.

Distribution and relstive asbundance. In the North Edisto River,

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

46th in weight,represerting <0Q,1% of the totel fish biomass for the



etenense collected by bottom trawl in South Carclina

-

Table 62, Length-frequency relationship ror Dorcgoma
estusries (all stations combined) from February, 1973 through January, 19T7h.

Total Month

Length 1973 1974
In?ergal Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan.

o

33 - 37 1

38 - b2 _ 2
b3 - 47 5
U8 - 52 2 1 20
53 - 4T 4 1 13
58 - 62 5 1 1 11
63 - 67 1 L
68 - T2 1l 1 2 5
T3 - 17 2
T8 - 82 2 1 1 1
83 - 87 i

B8 - 92 3 3 1 5

93 - 97 3 13

98 - 102 1 T b 1
103 - 107 1 k 1
198 - 112 1

113 - 117 1

118 - 122 1 1

123 - 127

128 - 132 2 1

133 - 137 1
Mean Totel

Length (mm) 100 70 96 102 84 Th 80 60 62

EET
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12-month period. This fish was present in North Edisto bottom 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 year (Table 63).

In the Cooper River, 286 threadfin shad, with s total weight of
0.7 kg, were caught during the year (Table 14). In this estuary, the
species ranked 10th in numerical abundance, constituting 2.8% of the
totsl number, and 19th in weight, representing 0.5% of the total fish
bicmass for the 12-month pericd. 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 (Teble 63).

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

regions of the state are also summerized in Table 63.

Anchoa hepsetus (Striped Anchovy)

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

with a total weight of 1.7 kg, were obteined 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 selinity ranges. Striped anchovy
collected in the estuaries during the year had e totel length range
of 58 - 140 mm and occurred over & bottom salinity range of 8.8 - 34.4%/00

and a bottom temperature range of 16.9 - 30.5 ¢ (Table 8).



Table 53. Humerical abundance of Dorosomsa petenense collected by bottom trawl mopthly in the Horth Edisto, South Edisto.and Ccoper Rivers and
quarterly in other South Carolina coastal regions from February, 1973 through January, 197L4.

Monthly Sampling (Intensive Phase)

Quarterly Sampling {Fxtensive Phase}

Month Total Percent Total Percent
North South Cocrer Catch by of Total Northern Charleston Southern Cateh by of Tctal
Edisto Edisto River Menth Catch Region Region Region fuarter Catech
1973
February ] 1z 1T ST
March 8] 0.0
April 1 1 0.3 2 2 4 i2.9
May o 0.0
June 2 2 0.7
July L 12 16 5.4 7 18 2 27 87.1
August 2 2 a7
September O 0.¢
Cetober 1 1 0.3 ol 0.0
Rovember 0 g.0
December 1 1 0.3
1974
Jeouary 256 256 B6.2 o 0.0
Total Catch
by Region 10 Q 286 296 T 20 L k)
Percent of
Total Catch 3.h 0.0 96.6 100.0 22.6 6.5 12,9 100.0
Grand Totel (All months and stetions combined) = 327
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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 gm in September, 73 - 132 mm in October, and 78 - 132 mm

in November.

Distribution and relative abundance. In the North Edistc River,

39 striped anchovy, with 2 total weight of 0.2 kg, were caught during
the year (Table 10). In this estusry, the species ranked 1Tth in
numerical abundance, constituting 0.1% of the total number 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 Mey to November (Table 65).

In the South Edistc River, 79 striped anchovy, with s total 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 Edisto bottom trawl catches only during fall months, from
September - November {Table 65).

In the Cooper Rlver, 32 striped anchovy, with a total weight of 0.3 kg,
were caught during the year (Table 1k). In this estuary, the species
ranked 17Tth in numerical sbundance, constituting 0.3% of the total
pumber, and 27th in weight, representing 0.2% of the total fish biomass
for the 12-month period, This fish occurred in Cooper River bottom
travl catches in low numbers during L months: May, September, October,

and December (Table 65).



Table 6L4. Length-frequency relationship for Anchos hepsetus collected by bottom trawl in South Carolina
estueries {all stations combined) from February, 1973 through January, 19Tk,

Total Month
Length 1973 1974
In?ergal Feb. Mar. Apr, May June July Aug. Sept. Oct. Nov. Dec. Jan.
mmn
586 - 62 1
63 - 67 2
68 - 72 2
73 - 77 - 2 1
78 - 82 1 T 3
83 - 87 2 16 4
88 - 92 2 26 3
93 - 97 1 1 27 b
968 - 102 2 2 1} h
103 - 107 g b 3 10 1
108 - 112 6 L 8 10 1
113 - 117 2 1 8 6
118 ~ 122 . b 1 1 2
123 - 127 1 1 3 1
128 - 132 1 1 1
133 = 137
138 - 1k2 1
Mean Total
Length (mm) 132 111 125 70 87 96 95 103 92

LET



Table 65. Numericel abundance of Anchoa hepsetus collected by bottom trawl monthly in the North Edisto, South Edisto,and Cooper Rivers and
quarterly In other South Carclina comstal regions from February, 1373 through January, 197b.

Monthly Sampiing {Intensive Phase)

Total
Catch by
Month

Month
North South Cooper
Edisto Ediste River

Quarterly Sampling {Extensive Phase)

Percent
of Totel

Catch

Northern
Reglon

Charleaton
Region

Bouthern
Region

Total

Catch by
Cuarter

Percent
of Total
Catch

1973
February
March
April
May 12 25
June 3
July 1
Auguet 1
September 13
Cctabar a
November 1
December 2

i)

January

Lt

D
L BN ] S P IR Fe o T

"

HrEnoan & 00D

F

Lo o Noa ooo

AN

)
L]

Total Catch
by Region 3¢9 79 32

Percent of
Total Catch 26.0 52.7 21.3

Grand Total {All months and stations combined) = 216

150

100.0G

2.

1h

1L

L2

Ly

66.6

62

12.

66

73.9

100.0

el



139

Distribution and relstive 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, 21% Atlantic thresd herring

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

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

12-month perioed,

Total length, tempersature, and salinity ranges. Atlantic thread

herring ccllected in the estuaries during the year had & total length
range of 40 - 17h xm 8nd oceurred over a bottom salinity range of

0.1 - 34,2°/00 and & hottom temperature range of 12.7 - 30.1 ¢ (Table 8).

Length-frequency relationship. The length-frequency relationship

for Atlantic thread herring from aell 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 & gingle specimen in January at 138 mm.

Distribution and relstive abundance, In the North Edisto River,
26 Atlantic threed herring, with a total weight of 0.2 kg, were
caught during the year (Table 10): In this estuary, the species ranked
20th in numerical abundance, constituting 0.1% of the total number,

and 30th in weight, representing 0.1% of the total fish biomass for the



Table 66. Length-frequency relationship for Opisthonems oglinum collected by bottom trawl in South Carolina
estuaries (all stations combined) from February, 1973 through January, 197L.

Length 1973 Month T
In?er\)ral Feb. Mar. Apr, May June July Aug. Sept . Oct.. Nov. Dec. —:Ja}_n.
mn
38 = 42 L
43 - AT N 1§
48 - 52 12 .
53 = 57 3
58 - 62 3
63 - 67
68 - T2
3= 77 1
78 - 82 L
83 - 87 T
88 - 92 1 )
g3 - 97 : 17 <
98 - 102 2 ! ;
103 107 " L N
108 - 112
113 117 5
118 - 122
123 - 127
128 - 132
133 - 137
138 - 1h2 )
143 - 1by
148 - 152
153 - 157 1
158 - 162
163 - 167
168 - 172 5
173 - 177 1
Mean Total
Length (mm) 13 66 90 97 140

ont




12-month period. This fish was present in low numbers in North
Edisto bottom trawl catches from late svmmer through fell, August -
November {Teble 67).

In the South Edisto River, only four Atlantic thresd 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 l2-moanth pericd.

In the Cooper River, 45 Atlantic thread herring, with a total
weight of 0.1 kg, were caught during the yesr {(Table 1Lk}. In this
estuary, the species renked 15th in numericsl abundance, conetituting
0.4% of the total number, and 32nd in weight, representing 0.1% of
the totel fish biomass for the lZ-month periocd. This fish was present in
small numbers in Cooper River bottom trawl catches and only appeared
during August - Octcber (Tavle 67).

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

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

Trichiurus lepturus (Atlentic Cutlassfish)

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

(Trichiurus lepturus) with e total weight of 7.6 kg, were cbtained 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

period.

1k2



Tanle 67.

Numerical a?undance of Opisthonema oglinum collected by bottom trawl menthly in the Nerth Fdisto, South Pdistc, and Cooper Rivers
and quarterly in other South Carolins cobastal regions from February, 1973 through January, 197L.

Monthk

Monthly Sampling (Intensive Phase)

GQuarterly Bampling (Extensive Phase)

Total
Catch by
Month

Worth
Edisto

Scuth
Edisto

Cooper
River

Percent
of Totml
Catch

Percent
of Total
Catch

Total
Catch by
Quarter

Horthern
Region

Southern
Regicn

Charleston
Region

1913
Fabruary
March
April
May
June
July
Augnust
Saptember
Qutober
Rovember
December

1974

January

Total Catch
by Region

Percent of
Total Catch

Grend Total

(=
W
o
=
P
i)
Q=3 tooooog

)
O wOww oo o000 =] o
; baliali:

QuWwwwoooooaoo

26 [t Ls ™

34.7T 5.3 60.0

(A1l months and stetlone combined) = 214

100.0

4 2 13 30.9

1 g5 96 69.0

1 136 2 139

0.7 97.8 1.k 100.0

ent



Wi

Total length, temperature,and salinity ranges. Atlantic cutlass—

fish collected in the estuaries during the year had & total length

renge of 136 - 667 mm and cccurred over a bottom salinity range of

0.7 - 34.4%/0c and a bottom temperature range of 16.2 - 30,6 C (Table 8).

Length-frequency relationship. The length-frequency relationship

for Atlantic cutlassfish from all stations is summarized in Table 68,
This species occurred during warmer months of the year in South
Carolina estuarlies. Atlantic cutlassfish first appeared in April at a
total length of 121 - 380 mm., These fish can be further traced from &

modal lergth of 290 mm in Mey to a& modal length of 450 mm in July.

Distribution and relative gsbundance. In the North Edisto River,

73 Atlantic cutlessfish, with a 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 abundence in June (Table 69).

In the South Edisto River, five Atlantic cutlassfish, with &
totel weight of 0.2 kg, were caught during the year (Table 12). 1In this
estuary, the species ranked 25th in numerical ebundance, constituting
0.1% of the total number, and 23rd in weight, representing 0.2% of the
total fish biomass for the 12-month period. This fish was present in
the South Edisto hottom trawl catcﬂes in low numbers, and only during
the summer months of June and August (Tsble 68},

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

of 0.6 kg, were caught during the year (Table 1k). In this estuary, the

143



Table 68. Length-frequency relatiomship for Trichiurus lepturus collected by bottom trawl in Seuth Carolina
estuaries (all stations combined) Trom February, 1973 through January, 197h.

Total Month
Length 1973 197k
In?er\;a.l Feb. Mar. Apr, May June July Aug. Sept. Oct., Nov. Dec. Jan.
HEm
121 - 140 1
141 - 160
161 ~ 180
18t ~ 100 1
201 - 220 5
221 - 211-0 1 1
2kl - 260 3 2
261 - 280 2 3
261 -~ 300 3 T
301 - 320 1 T 1
321 - 340 1 3 1
3kl - 360 1 T 1
361 - 380 o 1 1k 1
381 - 40O 21 1
ol - L20 10
k21 - Lho 1 L 2 1
L1 - 450 1 10
461 - 4BO 1 6
4181 -~ 500 4 1
501 - 520 1
521 - 5hO 1 1
541 - 560 4
561 -~ 580 1 1
581 - 600
601 - 620 1
621 - 640
€kl - 660
661 - 680 2
Mean Total
Length {mm) 150 197 279 364 363 463

T




Table 69. HNumericel! abundance of Trichiurus lepturus collected by bottom trawl monthly in the North Edisto, South Edisto, and Jooper Rivers
and guarterly in other South Carcline comstel regicns from Februery, 1973 through Jamiary, 107k,
Monthly Sampling (Intensive Phase] Quarterly Sampling [Extensive Phase)
Month Total Percent Total Fercent
North South Cooper Cetch by of Totsl Horthern Charleston Southern Catch by of Total
Edisto Edisto River Month Cateh Region Region Region Quarter Catch
1973
Februery o 0.0
March o] 0.0
Aprll 0 0.0 3 51 5k 62.8
May 22 22 21.4
June 63 1 4 1) 64,1
July 1 1 1.0 1 2 29 32 ir.2
August 9 L 13 12,6
September 1 1 1.0
October o] 0.0 o] 0.0
November 4 0.0
December a 0.0
1974
January O 0.0 Q 0.0
Totel Catch
by Reglon T3 5 25 103 L 2 80 86
Perceat of
Tetal Cateh 7¢.9 4.8 2k.3 100.0 L. 6 2.3 93.1 3100.0

Grand Total

(a1l months and stations combined) = 183

onT
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species ranked 18th in numericel sbundance, constituting 0.2% of the
total number, and 2lst in weight, representing 0.5% of the total fish
biomass for the l2-month periocd., This fish was present in Cooper River
bottom trawl catches in early summer and fall, during Msy, June, and
September (Table 69).

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

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

Peprilus alepidotus (Harvestfish)

Totel cateh. During the year, 151 harvestfish {Peprilus alepidotus)

with a total weight of 1.8 kg, were obtained at all 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 periocd,

Total length, temperature, and salinity ranges. Harvesifish collected

in the estuaries during the year had & total length range of 20 - 131 mm
and occurred over a bottom salinity range of 0.9 - 33.2°foo and a hottom

temperature range of 17.4 - 30,1 ¢ (Table 8),

Length-frequency relaticnship. The length-fregquency relationship

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

fish was present in Scuth Cerolina estuaries primarily from July to
December, with Iindividuals obtaired occasionelly during April and May.
Total lengths ranged from 18 - 62 mm in July, 33 - 132 mu in September,

and 83 - 112 mm in Hovember,
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Table 70. Length-frequency relationship for Peprilus alepidotus ccllected by bottom trawl in Scuth Carolina
estuaries (ell stetions combined) Trom Februery, 1973 through January, 19Th,

Total Month

Length 1973 1974

In?ergal Feb. Mar. Apr., May June July Aug. Sept.. Det. Nov., Dec. Jan.
mm

18 - 22 1

23 - 27

28 - 32 1 1

3 - 3 p 1 3

38 - 42 10 2 1 7

k3 - U7 1 9 N

48 - 52 Y 1 1 6

53 - 57 3 2 a 1

s8 - 62 1 6 3 2

63 - 67 9 T 1

68 - T2 9 2 1

3- 17 3 2

78 - 82 3 N

83 - 871 2 by 1

868 - g2 1 2

93 - 97 1 3 1 1

98 - 102 1 1 1 2

.03 - 107 1 1 1 2

.08 - 1i2 2 1l 1 2

13 - 117

18 - 122 1 1

23 = 127 1 1

28 - 132 1

‘aan Total

ength (mm) 37 97 43 51 T8 55 102 112

97



Listribution and relative abupdsnce. In the Horth Edistc River,
60 narvestfish, with a total weight of 0.9 kg, were caught during the
year (Teble 10}. In this estuary, the species ranked 12tk in numericel
abtundance, constituting 0.2% of the total number, and 17tk in weight,
representing 0.5% of the total fish biomass for the 12-month pericd.
This fish was present in North Edisto bottom trawl catches during
8 months of the year (Table T1). Harvestfish 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
all Tpottom trawl catehes st all stations throughout the year {Table 71).
In the Cooper River, 955 harvestfish, with & total weight of 0.7 ke,
were caught during the year (Table 1k). In this estuary, the species
ranked 12th in numerical abundance constituting 0.5% of the total
number, and 16th in weight, representing 0.5% of the totel fish biomass
for the 12-month period. This fish was present in Cooper River botteom
trawls in May and July - November (Taeble 71). Earvestfish were asbsent
from catches during the colder months, from December until early spring.
Distribution and relative abundance of harvestfish at additional
stations trawled guarterly in the northern, Charleston, and southern

regions of the state are mlso summarized in Table T1.
Arius felis (Ses Catfish)

Total catch. During the year, 90 sea catfish (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



Table 71. MNumerical abundance of Peprilus alepidotus collected by bottom trawl mopthly in the lurth B , Tcuta Eitatao, and Taoper Slvers

and juarterly in other South Careclins ceastal Yegicns from Februsry, 1973 through Japaary, 2497-.

Monthiy Sempling {Intensive Phase] Guarterly Sampling {Zxternsive Phase)
Month Total Percent Tatal Fercent
Narth South Coogper Catch by cof Total Jorthern Charleston Southern Caich by af Total
Edistao Edisto River Month Catch Begion Fegion Region Juarser Cateh
1973
February 0 2.0
Mareh o (e
April 2 2 1.7 .0
May 3 5 ] 6.9
June iy 0.0
July 5 2 T €.1 5 3 14 =€ 72.2
August 23 13 36 31.3
September 17 2k 41 36,5
October 3 5 L] 6.9 10 1¢ 27.8
November 1 T ] 6.9
December 6 6 5.2
1374
January 0 n,o 3 0.0
Total Catch
by Region 60 n 55 115 5 3 28 36
FPercent of
Total Catch 52.2 0.0 41.8 100.0 13.9 8.3 77.8 100.0

Grand Total (All months and stations combined) = 151

ke

ol
(1
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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



1 in South Carclina estuaries

© Pable T2. L:nsth—rreqaehc'jr""'r’éii’i—i’i'di—ii’r’ii'b'_ia;";u-xua fe1ls pollected by bottom traw
(a1l stetions combined) from February, 1973 through Januery, 197k,

Total Month

Length 1973 12[]I
In?;mr\)ra.l Feb, Mar. Apr. Mey June July Aug. Sept. Oct. Nov. Dec. Jan.
58 - 62 1
63 - 6T
68 - 72
3 - T7
78 - 82 1
83 - 87 1
88 - 92
93 - 97
98 - 102 1
163 - 107
108 - 112
113 - 117
18 - 122 2
123 - 127
128 -~ 132 1
133 - 137
138 - 1k2
143 - 147
148 - 152 1
153 -~ 157 1
158 - 162 1
163 « 167 3 1
168 - 172 L
173 - 277 2 3
178 - 182 1 1 2 1
183 - 187 3 b
186 - 192 2 4 2
193 ~ 197 1 1
198 - 202 1 1
203 - 207 1
208 - 212 - 2
213 - 217 1 2
218 - 222 2 1

181




Table T2. (Continued.)

Total Month

' Length 1973

In%ergnl Feb. Mar, Apr. Mey June July Aug. Sept. Oct. Nov. Dec.
mm

923 - 227 1 1

228 - 232 1 )

233 - 237 2 T

238 - 2h2 1

243 - 2Lt 1 1 2

248 - 252 1 1 1 1l

253 - 257 1 1 2 2

258 - 262 3

263 - 267 2 1

268 - 272 1

273 - 277

278 ~ 282 1 1

283 - 287

288 - 292

293 - 297 1

Mean Total

Length (mm) 255 195 209 267 8z 163 118

2sT



Table 73. Humerical abundance of Arius felis coliected by bottom trawi ron*bly in ihe Yeorth Edisze, Fouth HEdists, and Conper wivers an!

quarterly in cther South Tarcline coasiel rewgicns from Febraary, 1973 throush January, 197k,

Monthly Sempling {Intepsive Fhazel fuarteriy Sampling (Yxteneive PrLase’ .
slentr: Total Percent Tortel Percent
Borth South Cooper detoh By of Total Her+lern Crarlesteon Towbiler Catel by o1 Total
Edisto Ediste Fiver Hontr Tateh FPeagion Fegion Begion Juarter Ceteh
1673
Fetruary 8] .G
March 0 0.0
April ; 0.9 1 L 5 27.8
May 18 1 2 21 29.2
June 1k 1k 19.54
July 27 Y 29 4o.3 3 2 1 66.7
August 1 1 2 2.8
Beptemver z2 1 3 L,z
Getober 1 1 1 3 k.2 1 1 5.6
NHovenbar 0 0.0
December o} 0.0
1974
January Q 0.0 0 0.1
Totsel Catch
vy Region €3 6 3 72 4 0 14 18
Percent of
Totel Catch 87.5 8.3 k.2 100.0 22,2 0.6 T7.8 10

Grand Total (A1) months Bnd stations combined) = 90

Eal
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in October (Table 73). In this estuary, the species ranked 27th in
numerical abundance, constituting <0.1% of the total number, and 2hth
in weight, representing 0.3% of the totel fish biomass for the 12-month

period,

Distribution and relative sbundance ¢f sea catfish at additional
stations trawled quarterly in the northern, Cherleston, and southern

regions of the state are alsce summarized in Table T73.

Ictalurus punctatus (Channel Catfiszh)

Total catch. During the year, 77 channel catfish {Ictalurus
punctatus) with a total weight of 3.2 kg, were obtained at all stations
combined (Table 7). This species ranked 20th in numerical abundance
statewide, constituting 0.1% of the total number, and 23rd in weight,

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

Totel length, temperature, end salinity ranges. Channel catfish

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

0.1 = 0.2%/00 and a bottem temperature range of 8.7 - 27.8 C (Table 8).

Length-freguency relationship. The length-fregquency 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, and 53 - 227 mm
in December. During November and December two year-classes were probably

present.

Distribution snd relative abundance. In the North Edisto River,

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



Table Th. Length-frequency relationship for Ictalurus punctatus collected by bottom trawl in South Carolina estuaries
(all stations combined) from February, 1973 through January, 19Th.

Total Month
Length 1973 1974
In?er;al Feb, Mar. Apr. May June July Aug. Sept. Oet, Nov. Dec. Jan.
mm

53 - 57 1 1
58 - 62 2
63 - 67 1 7
68 - T2 1
3= 77 5
78 - 82 2
83 - 87 1
a8 - 92 2
93 - 97 1
98 - 102 1 1
103 - 107 1
108 ~ 112 5
1i3 - 117 1 1 3
1318 122 2 3
123 - 127 1 1
178 - 182 1
183 - 187 1
188 - 192 2
193 - 197 1 1
198 - 202 1 1
203 - 207 1 1

208 - 212 2 1 3
213 - 217 3

218 - 222 2 o

223 - 227 i 1 2
228 - 232

233 - 237 1

= 250 1

Mean Total

Length (mm) 213 212 167  »250 170 132 118

g6t
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the year (Table 10). This specimen was taken in May (Table 75).
In this estuary, the species renked 35th in numerical abundance,
constituting <0.1% of the total number, and 27th in weight, representing
0.2% of the total fish biomass for the l2-month period.
In the South Edisto River, 6L 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
total 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 T5).
In the Cocper River, 15 channel catfish, with a total weight of
1.0 kg, were caught during the year (Table 1k4)., In this estuary, the
specles ranked 20th in numerical abundance, constituting 0.1% of the
total number, and 17th in weight, representing 0.8% of the total fish
biomass for the l12-month period., This fish was present in some Cooper
River bottom trawl catches in small numbers from February - April (Table 75).
No channel catfish appeared at any time during the year in catches
from 16 additional stations trawled guarterly in the northern, Charleston,

and southern regions of the state (Table T5).
Opsanus tau (Oyster Toadfish)

Total cateh. During the year, 76 oyster toadfish (ORsanus tau}
with a total weight of 4,1 kg, Were obtained at all stations combined
{Table 7). This species ranked 2lst 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.



Table T5. Numerical abundance of Ictelurus punctatus collected by bottom trawl monthly in the Forih Tdiste, South Ediste, and Cocper Rivers and
quarterly in cther South Carclira ccastal regiors from February, 1973 through January, 197h.

Monthly Sampling (Intensive Phase) Querterly Sampling (Extemsive Phace)
Menth Tetal Percent Total Percent
North South Cooper Catek by  of Total Northern Charleston Southern Catch by of Total
Edisto Edisto River Month Catech Region Regieon Region Quarter Catch

1973
February
March
April
May 1
June 2
July
August
September
October
November 10
December kg

*

[

WWOOO'QNI—"I'\JOON

Ry DWW

NG EPECIMENS ENCOUNTERED DURING

*

gy OO OO Ml S

QUARTERLY SAMPLING.

Lo ooo o N

=
Fa

1974 .
January Q

]
bl

Total Catch
by Region 1 61 15 T7

Percent of
Total Catch 1.3 79.2 19.5 100.0

. Grand Total {All months and stations combined)} = 77




Total length, temperature,and salinity ranges. Oyster toedfish

collected in the estuaries during the year had s total length range of
23 - 245 mm and occurred over a bottom salinity range of 2.0 - 34.2%/o00

and a bottom temperature range of 11.5 - 30.4 C {Table 8).

Length-frequency relationship. The length-frequency relationship

for cyster 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 Mey,

23 - 172 mm in July, and 33 - 217 mm in Oeciober,

Distribution snd relative sbundance. In the North Edisto River,

19 oyster toedfish, with a total weight of 0.3 kg, were caught during
the year (Table 10). In this estuary, the species ranked 22nd in
nurerical abundsnce, constituting 0.1% of the totsl number, and 2bth
in weight, representing 0.2% of the toctal fish biomess for the 12-month
pericd. This fish was present in North Edisto c¢atches in smsell numbers
during 8 months of the year (Table 77).

In the South Edisto River, only two oyster toedfish, with a total
veight of 0.1 kg, were caught during the year (Table 12), one in
April and one in June {Teble T77). In this estuary, the species ranked
28th in numerical abundance, constituting <0.1% of the total number, and
33rd in weight, representing <0.1% of the total fish biomass for the 12—
menth period,

In the Cooper River, 2L oyster toedfish, with a total weight of
3.1 kg, were caught during the year (Table 1k). In this estuary, the
species ragked 19th in mumerical abundance, constituting 0.2% of the
total number, and 11lth in weight, representing 2.3% of the total fish

biomass for the 12-month period. This fish was present ir Cooper River

158



Table 76. Length-frequency reletionship for Opsanus tau collected by bettom trawl in South Carclina estuaries
{all stations combined) from February, 1973 through January, 1974,
Total Month

Length 1973 1974
In'(cg\)ral Feb, Mar. Apr. Mey June July Aug. Sept. Oct. Nov. Dec. Jan.
23 - 27 5

28 - 132 3

33 - 37 1

3B - k42 1

b3 - 47 1

4B - 52 1 1 1
gg - gT 1 1 1

- 2 1 1 1 2

63 - 67

€8 - T2 1

73 - 17 1 3

T8 - 82 1 1

83 - BT 1 1 o

88 - 92 1

93 - 97 1 2

98 - 102 1 3 1
103 - 107 1 1 1
108 - 112 1 1 1
113 - 117 1 1
118 - 122 1 1
123 - 127 1 3
128 - 132 1 ]
133 - 137 1 1 1
138 - 12
143 ~ 147

L8 - 152

153 - 157

158 - 162

163 = 167

168 = 172 1

173 - 117 1

178 - 182

183 - 187 2

66T



‘mabie 76, (Continued.)

Total Yonth

Length 1973 -
In?argal Feb. Mar, Apr, May June July Aug. Sept. Oot. Nov. Dec. o

mn 1974

188 - 192 ) )
193 - 197

198 - 202

203 - 207 L .

208 ~ 212 :
213 - 217 L .

338 - 3hk2 N

343 - 347 1

e

Mean Total
Length {(mm) 55 123 k7 99 69 80 123 106 112 8L 110

09T



Table 77. Numerieca: abundance of Opsanus tau colleected by hotieonm trawl monthly in the Horth Edisso, Touts Filstc i i
quarterly

Menthly Sempling {Intensive Phase) Quarterly Zampling (Extensive Phase]
Month Total Percent Total Percent
Rorth Scuth Coogper Tavch by  of Totlal Herthern Charleston Southern Daton by of Total
Edizto Fdisto River Yonth Catch Region Region Reglion Tmarter Canct:
1973
February o 0.0
March 1 1 2.0
April 3 1 1 5 11.1 1 1 3.2
May 5 3 1h 31,1
June 1 1 2 i L
July b L 5.9 3 13 2 18 58.0
August z 2 L4
September 3 3 g
October L b 8.9 2 10 12 32.7
Novemker 1 1 2 u. b
Decenber 3 2 S 11.1
1974
January 3 3 £.7 2] 0.n
Total Catch
by Regicon 19 2 2u 5 5 24 2 21
percent of )
Total Catch Le.2 bl 3.3 130.C 16.1 T7 .4 £.4 106.0

srand Totel (All months wnd stations combined) = Tg
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bottom trawl catches in reletively low numbers during 7 menths of the

year (Table T7).

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

regions of the state are glsc summerized in Teble T7.
Larimus fasciatus (Banded Drum)

Tetel catch. During the year, 75 banded drum {Larimus fasciatus)

with a total weight of 2.1 kg, were cbtained at 211 stations combined
(Table 7). This species ranked 22nd in numerical abundance statewide,
constituting 0.1% of the totsl number, and 26th in weight, representing

0,%% of the total fish biomass for the 12-month periocd.

Total length, temperature, and sslinity renges, Banded drum

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

34,2°/00 and & bottom temperature range of 16.0 - 30.5 C {Table 8).

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 - 147 mm in

November.

Digtribution end relative abundance. In the North Edisto River,

S0 banded drum, with a total weight of 0.4 kg, were caught during the
year (Table 10). In this estuary, the species ranked 14th in pumerical

abundance, constituting 0.2% of the total number, and 22nd in weight,



Table 8. Length=frequency relationship for Larimus fasciatus collected by bottom trawl in South Carolina

estuaries (all stations combined) from Februsry, 1973 through Jamuary, 297k,
Total Month
Length 1973 17l
Interval Feb. Mar. Apr. May June July Aug. Sept. Oct. Hov. Dec. Jan.
{mm )

33 - 37 1

38 - k2

43 - by 1

L8 - sz 1 1

23 - 57 2 1

58 - 62 1
63 - 67 1 1 9
68 - T2 1 6
73 - 717

786 - 82 N 1 1l
83 - 87 5

88 - 92 5

93 - 97 g

98 - 102 & 1
103 - 107 1
108 - 112
113 - 117
118 - 122
123 = 127
128 - 132 b
133 - 137 L
138 - 142 &
143 ~ 147 1 1
Mean Total

Length (mm) 130 70 91 6k 19 67

£9T
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representing 0.3% of the total fish bicmass for the 12-month period.
This fish was only present in North Ediste bottom trewl catches during
the second half of the year, from July - December (Table 79).

In the South Edisto River, only six banded d4rum, with a total
weight of 0.1 kg, were caught during the year (Teble 12). In this
estuary, 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 bilomass for the 12-month pericd. Thisg fish was present
in Bouth Edisto bottom trawl catches only in low numbers freom
September through December (Teble 79).

In the Cooper River, banded drum were completely absent from all
bottom trawl catches at all stetions throughout the year (Table T9}.

Distribution and relstive abundance of banded drum at additicnal
stations trewled quarterly in the northern, Charleston, snd southern

regions of the state are alsc summerized in Table T9.

Menticirrhue emericanus (Southern Kingfish)

Total catch. During the year, 75 southern kingfish (Menticirrhus
americanus) with a totml weight of 1.8 kg, were cbtained nt sll stations
combined {Table T). This species ranked 22nd in numerical abundance
statewide, constituting 0.1% of the total number, and 27th in weight,

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

Total length, temperature, and galinity ranges. Southern kingfish

collected in the estuaries during the yeer had a total length range
of 43 - 271 »m and occurred over a bottom salinity range of 0.9 - 3%.2°/00

and a bottom temperature range of 9.2 - 30.1 C (Table 8).



Table 79, Rumerical abundance of Zarirus Tasciz< : TowmIrtrly In o tre lorin f - South Tilst ri er Tivers =ri
juarierly ln cther = : i

Honthly Samplirg [Intensive FPrase! Juarterly Serrling (Extensive Fhase)
Horth Total Percent Total Fercent
North South Cooper Catek by  of Total Gortherr Charleston Scutrern Catch by of Toral
Hdisto Edisto River ¥ontk Catch Regicn Region Peglon Juarter Ceteh
1973
February -
March N
April 2 o 2.0
May C aie
June o 0.9
July 1 1 1.8 15 15 78.9
August 1 1 1.8
Septerber 30 1 21 55,k
Cctober 1 1 2 3.6 5 L 21.1
Toventer 1 3 L 7.2
December 1€ 1 17 30.4
197k
January z .2 Q e
Total Catch
by Region 52 6 c 56 L 3 15 i
Fercent ef
Tewal Catch 85.3 10,7 . 10C.0 I 3.2 78.9 1C00.0

Grard Total (All menthe and stations combinsd) = 75

9T



Length-frequency relationship. The length-frequency relationship

for southern kingfish from all stations is summarized in Table 80.
This species wes preasent in South Carolina estusries at some life stage
throughout the year. Total lengths ranged from 108 - 167 mm in May,

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

Distribution and relative abundance. In the North Edisto River,

4T 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 1hth

in weight, representing 0.7% of the total fish biomess for the 12-month
peried, This fish was present in Bn:;all numbers throughout the year
(except 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 sbundance, constituting
0.2% of the total number, and 20th in weight, representing 0.2% of the
tetal fish bicmass for the 12-month period. Small numbers of this fish
were occasionslly present in South Edieto bottom trawl catches during
the year (Table 81).

In the Cooper River, only three southern kingfish, with a total
weight of 0.1 kg, were caught during the year (Table 1L), one in

August and two in October (Tsble 81)., In this estuary, the species

166

ranked 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-menth pericd.

Distribution and reletive abundance of southern kingfish at additionel

stations trewled quarterly in the northern, Charleston, end southern

regions of the state are also swmarized in Table 81,



Length-~frequency relationship for Menticirrhus americanus collected by bottom trawl in Scuthk Carolina

Table 80.
estuaries {all stations combined) from Februar:y, 1073 through January, 137h.
Total Month
Length 1973 1974
Interval Feb. Mar. Apr. May June July Aug. Sept, Oct. Hov. Dec. Tan
{om } )
b3 - 47 2
b8 -~ 52 1 1
53 - 57
58 - 62
63 - 67 1 1
68 - T2 2 1 1
73 - 77 2 1
78 - 82 1
83 - 87 2 1
88 - 92 1 1
93 - 97 1 1
g8 - 102 pas 1 1
103 - 107 2 1
108 = 112 1 1 1
113 - 117 1
118 - 122 2 1 1
123 - 127 1 1 1
128 - 132 1 2
133 - 137 1 1 2 1
138 = 142 2 1 1 I
143 = 147 1 -
148 - 152 2 1 1 1
153 - 157 1 1
158 - 162 1
163 - 167 b 1
168 - 172 1 1l
173 - 177 1
178 - 182 2 :
183 - 187 1 1
188 - 192
193 - 197 4 1
268 - 272 1
an Totel
]T:ngth (. ) 155 135 15¢ 134 1ko 80 70 113 138 117 70 157

191



Tgbie Bl. MNumerical abundance of Menticirrhus americanus collected by tottom trawl monthly in the Morth Edisto, South Edisto, and Ccoper Rivers

and quarterly in other South Carolina cosstal regions from February, 1973 through January, 197h,

Monthly Sampling (Intensive Phase)

Quarterly Sampling (Extensive Phase)

Month Total Parcent Total Percent
North Bouth Cooper Catch by of Total Northern Charleston Southern Cateh by of Total
Edisto Edistc River Month Catch Begion Region Region Cuarter Catch
972
February 1 1 1.5
March 1 1 1.5
April 1 1 2 2.9 0 0.0
Hay 1 T 10,4
June b 4 5.9
July T T 10.k 2 2 25.0
Auguat 1 1 1.5
September T i3 20 29.8
Getober 12 2 1hb 20.9 1 1 12.5
November 4 2 [ 8.9
December 1 1 1.5
lﬂh
January 2 1 3 b5 > 5 62.5
Total Catceh
by Reglon W7 17 3 67 1 ¢ T 3]
Percent of
Total Catch 70.1 25.4 4.5 100.0 12.5 0.0 87.5 100.0

Grand Total {All mopnths and stations combined) = 75

g9t
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4 total of 62,68l fish, representing 83 specles from L6 families,
was caught by bottom trawl in fouth (arolina estuaries during the
12-month sempling pericd from February, 1373 tkrcugh January, 1974k,
However, the vast majority of the total cateh was ccomprised of tut

a few species. Ttellifer lanceolatus (ster drum) was the mosi abundant

and with Anchoa mitchilli {tay anchovy), 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 (Atlantic

croaker) and Leicstomug xanthurus (spot}, 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. 7The remaining 70 species least frequently
encountered, when combined, sccounted for only 2.0% of the total catch.

The six mest mimercus species were 211 sciaenids, with the excertion

of one engraulid, Anchca mitchilli, which ranked seccnd. Ranked in

decreasing order of sbundance, these sclaenids were: Stellifer lanceolstus >

Micropogon undulatus > Leiostomus xanthurus > Cynoscion regalis (weakfish) >

Hairdiella chrysura {silver perch), The low number of Menticirrhus
americanus collected (Table T) was somewhat surprising, considering the
relatively greater numbers cf tnis species collected by earlier fouth
Carolira investigators (Bearden, 19€3).

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

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

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

of sbundance, these scimenids were: GStellifer lanceolatus > Micropogon

undulatus > Leiocstomus xanthurus > Bairdiella chrysura > Cynoscion

regalis. Because it is small even as an adult, Anchos mitchilli, though
numerous, 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 seassonal variations in abundance. For

Stellifer lanceolatus, our length~frequency data {Table 9} indicate

thet both young and adults were present in Socuth Carclina estuaries during
the summer spawning Beason. For the remaining four common sciaenids,
changes in seasonal abundance were more dramatic and in all cases were
infiluenced by migrations to offshore waters for spawning. Two of these
sciaenids were fall-winter spawners and two were spring-summer spawners.
Thus, Micropogon undulatus (& fall-winter spawner) was present primarily from
April te October, fellowed by offshore migration from November to March,
with earliest recruitment of young-of-the-year intc boitom trawl catches
occurring in January at a total length of about 20 mm. Lejostomus
xanthurus was most abundant in the estuaries from April to August, with
movement cffshore beginning in September for winter spawning, followed

by return of new recruits probably in February end March. These young-of-
the-year spot first became vulnerable to our bottom t{rawls upon assuming

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

summer spawning, Cynoscion regalis was most abundant during midsummer to

fall, with migration offshore beginning in late fall, followed by return
t0 the coestel nursery grounds in spring. Heeruitment 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,




was most abundant from late summer to January with first recruiiment
into trawl catches during July at total lengths of 33 - 87 mm.
Seascnal distribution patterns varied considersbly among the

remaining three most common species. Anchog mitchilli was present

throughout the year, with recruitment of young-uf-the-year into bottom
trawls beginning in July at & total length of ahout 20 mm. Ictalurus

catus was the most residentisl of the frequently-cceurring sgecies and
was present throughout the year, with recruitment into trawl catcles

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

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

Times of recruitment and total lengths &% which these new recruits
first appeared were based throughout this report on vulnerability to
capture by the 2.5-cm (l-inck) stretch mesh bottem trawls. Therefore,
for most species utilizing South Carclina estuarier as nursery grounds,
planktonic larval and postlarval stages were protably present Trom
several weeks to as much as two months prior io :uppearance of the new
recruits in the trawl catches.

Of the three rivers sampled intensively, the linrth Edistc system
exhibited the greatest diversity, with €2 species caught during the YEer .,
The benthic fish community in the North Edisto was dcminsted numerically

by Stellifer lanceclatus, followed by an Anchoa mitekilli - Leiostomus

xanthurus - Micropogon undulstus assemblage. The gadid Urophycis regius,

Lthe sciaenids Cynoscion regalis and Bairdiella chrysura, and the

e
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cynoglossid Symphurus plagiuse (blackcheek tonguefish) alisc occurred

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

Stellifer lanceclatus,followed by & 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 community in the Cooper River was represented
by 57 species. In terms of numerical sbundence, bottom waters were

dominated almost equally by Stellifer lanceclatus and Micropogon undulstus,

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

Urophyeis regius assemblage (replacing the supporting scisenid assemblage

found in the Nerth Edisto River). {ynoscion regslis and Leiostomus

xanthurus, along with Aloss eestivalis (blueback herring), Ictalurus catus,

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

common.

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

The former rivers, such &s the South Edisto 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 freshweter discharge and do not contain large quantities 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-polyhaline (Venice System, 1958). Although this water course has
no major freshwater inflow, & large area of intermediste 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 Edisto, it
has a large drainage basin responsible for considerable freshwater inflow,
As & result the Scuth Ediste, in contrast to the North Edisto, provides
for study an excellent example of a low-salinity estuery, with the upper
half characteristically mixo-oligohaline and the geaward 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 Fdisto is a prime nursery
ground for blue crabs, shrimp, and coastel migrant fishes (principally sciaenids
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 msjor estuaries in Sputh Carolina,
data gathered during this study will provide added insight into conditions
cf 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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sre affected by the distribution of stations which vary in saelinity,
water depth, bottom type and other physical, chemical, and even
biologigal parameters. For this resson, 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 estuasry
mouths, at intermediaste salinities, and below and above freshwater
lines, Stations were located over all water depths and bottom types
characteristically found in South Carclina's rivers, bays, and sounds.
Two completely freshwater stations (i.e.<0.5%/co salirity yesr round)
were included, one on the South Edisto {Snuggedy Swamp) and one on the
Cooper River transect ("The Tee").

As with station siting, the significance of gear selectivity in
terms of its effect on observed versus actuel species composition
should alsc be considered. Date in this report were limited to findings
from bottom trawling. As a result, these data have emphasis placed on
benthic fishes, particularly the scisenids, and not on pelegic species,
most notably the clupeids apnd engraulids. During the South Carolina
Estuarine Survey Program, midwater trawl tows were also conducted
during all seasons at Nerth and South Edisto end Cooper River stations.
If midwater catch data haed been included in this report, its influence
would have been appreciable on that porticm of the results in which
species were ranked in decreasing order of abundance statewide and
indiviguelly in the Morth Edisto, South Ediste, and Cooper Rivers. For

example, Stellifer lanceolstus was renked statewide &s 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 heevily while Btellifer lanceolstus, characteristically a

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

mitchilli would displace Btellifer Janceolatus 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 presentation. However,
more detailed discussions are aveilable elsewhere, particularly for the

state's anadromcus fish stocks composed primarily of Alosa asestivelis

(blueback herring), Alosa sapidissima {American shad), Alosa medioeris

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

In addition, some fish species known to frequent South Carcling
estuaries were either caught infrequently or did not appear at all
during this study. UNo 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 disproporticnately low numbers. Some
information is availeble 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, 197h4).

Sinee this investigation is & result of an estuarine research
program, ne trawl sampling was conducted offshore. Had such sampling
been included, the overall species composition described in this report
could have been altered apprecisbly. Some information on species
common to Scuth Caroline offshore areas is availsble elsewhere {Struhsaker,

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

nebulosus (spotted seatrcut), Scimencps ccelletus (red drum), Pomatomus

saltatrix (bluefish), Elops saurus (ladyfish), and Archosargus
probatocephalus {sheepshead), which frequent South Carclina
estuaries,were not taken in large numbers because cf their habitat
preferences as well as their mobility es sdults.

The reader should keep several additional points in mind when
reviewing these data. While the majority cf the ESouth Carolina coastal
zone was caovered in this study, no sampling was conducted north of Winyah
Bay. ©Some data on fish sprecies inhabiting this northernmecst portion
of the state areavsgileble elsewhere {Cupka, 1972). The length-frequency
tables were based on statewide cruises (i.e. data from 33 stations)
during April, July, eand October, 1973 and January, 1974 and on monthly
cruises (i.e. data from 17 stations) encompassing the North and South
Edisto and Cooper Rivers during remaining months. Therefore, conclusions
concerning changes in relative sbundances from month to month should
not be drawn directly from the length-fregueney 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
annual cycle, during which meteorclogical conditions at times fluctuated
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, 1973, along with heavy rains
in early summer (June), undoubtedly influenced estusrine 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 pcocpulations common
tc South Carclina 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 & 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 estuaries. However, single "strays"
transported tc 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 do offer minimum estimates of
salinity extremes that can be physiclogically tolerated, st least for
short periods, by many of the fish species utilizing South Cerolina
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 whieh occurred in any Scuth

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

caught et any Cooper River station, including the mouth of Charleston Harber.



However, the differences in salirnity regimes Letween tlie iorih Edisto
{high salinity oniy), the South Edistc, snd Cooper Iivers apparently
influenced considerstly the extent t¢ which varicus benthic 7ish speci:.r
were able to penetrate each of these estuaries. For example, Anchce

mitchilli and Cynoscicn regalls were both widely distributed at all

stations in the North Edisto {Tables 18 and 33}, buat in the Scutk
Edisto and Cooper Iivers thelr numbers decreased with increasing
distance inland (Tables 19, 20, 3k, and 35). Two other common sreciec,

Stellifer lanceolatus and Leiostomus xanthurus, alsoe Trequented the

entire LHorth Edisto cstuary (Tables 11 and 28) but were unable tc
penetrate the freshwater lines on either the Couth Edisto or Cocper
Rivers {Tables 13, 1%, 29, and 30).

Uropbycis regiuz waz the most stenchaline of the frequently-
ercountered marine species and occurred only in high salinities. This
species was widely distributed in the Horth Tdisto (Table L8) but was
unable to penetrate Turther inlsnd than the mouths of the Couth Edisto

and Cooper Fivers (Tatles 42 and 50). Tctalurus catus ocecupied the

opposite salinity extreme. This catfisk was absent from the Horth Edisto,
with the exception ol a single individual caught a* one station upriver
{Table L3)}. 1In the South Edisto and Cooper Rivers, however, the species
was able to occupy stations from freshwater seaward to within & few
miles of the estuary mouths (Tables Lb and L5).

The relatively small, fine-mesk botton travl: were geared generally
toward capture of small fishk. As a result, for species having life
cycles of three or more years, the portions of porulation structures

represented by clder, and subsequently larger, Tirh cften are not evident

on most of the length-frequency tables presented {e.g. Cyncsciorn regalis).
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Absence of older fish from the trawl catches could not siways te
attributed to migrations from the estuaries, The absence of large adult
fish in the catches during some portions of the yeer (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, especiamlly Anchoa mitchilli, were critically

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

Length-frequency, relative abundance, and seasonal distribution
patterns obtained for most species genersally 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 Jorgenson, 1969, Struhsaker, 1969; Dahl-
berg and Odum, 1970; Dahlberg, 1971; Hoese, 1973). Data which varied
appreciably from earlier findimgs were so noted in the treatment of

results for each species,



SUMMARY

In February, 1973 the South Caroline Wildlife and Marine Eesources
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 intersctions over a
several-year periocd.

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

Thirty-three stations were occupied statewide on a gquarterly baesis.
Seventeen of these stations also were occupied monthly in the North and
South Edisto and Cooper Rivers. All trawling was accomplished with the
R/V ANITA, & 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) semiballocn otter trawls, 2.5~cm (l-inch) stretch mesh.

Tables summerizing the entire year's catch stetewide are presented,
including all species, their rankings in order of abundance by total
numbers and weights, and the percent of the total number and weight con-
tributed to the year's catch by each specles. 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 also reported.



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

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

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

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

A total of 62,684 fish, representing 88 species from L6 families,
was caught by bottom trawl in Bouth Carclina estuasries 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 Anchoe mitchilli (the second most numercus species), accounted

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

These two species, along with Micropogon undulatus and Leiostomus
xanthurus, in turn made up 8C.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 sclaeni:s were: Stellifer lan-

ceolatus > Micropogon undulatus > Lelostomu. xantiurus > Cynoscion

regalis > Bairdiella chrysura,

Contributions tc the total ceteh in terme of weight were spread
over & slightly larger number of specles, with nine species constituting
8C.6% of the totel catch by weight. Fourteen species each contributed
> 1.0% of the total catch biomass.

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

were once agailn sciasenids. Fanked in decreasing ordsr of abundance,

these scisenids were: Stellifer lanceolatus 7 Nicraposon undulatus >

Leiostomus xanthurus > Bairdiella chrysura > Cyncuacion regalis.

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

contrituted only 3.5% of the total catch biomass.

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

dominated by Stellifer lanceclatus, followed by un Anchoa mitchilli -

Leiostomus xanthurus - Micropogon undulatus assemblage. The gadid Urophycis

regius, the sciaenids Cynoscion regalis and Bairdiella chrysura, and the

cynoglossid Symphurus plagiusa also oteurred frequently.
The benthie fish community in the fouth Edicte River was represented

by U7 species. Bottom waters were again dominated by Stellifer lanceclatus,

followed by a Micropogon undulatus - Ietalurus cutus - Anchos mitcehilli

assemblage. Chloroscombrus chrysurus, Urophycis regius, Cynoscicn regalis.

Leiostomus xanthurus, Trinectes meculatus, Symphurus plagiusae, and

Bairdiella chrysura also ocecurred 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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