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I VTRODUCT ION

In February, l973 the South Carolina Wildlife and Marine Resources

Department, initiated a maJor statevide estuarine research program.

This ongoing proJect, "An Environmental Base Line Study of South Carolina

Estuaries," is primarily an effort of the Marine Resources Division's

Marine Resources Research Institute  MRRI!, with assistance from the

Division's Office of Conservation and Management  OCM!. The broad

obJectives of this program are to determine the basic biological,

chemical, and physical characteristics of the maJor estuaries of South

Carolina, the seasonal changes in these characteristics, and their

interactions over a several-year period.

During the first year of the program, extensive meteorological,

hydrogrsphic, nektonic, planktonic, and benthic studies vere conducted

during all seasons of the year at 33 selected stations  Figure 1!.

This report presents data on reletive abundance, seasonal d.istribu-

tion, and length-frequency relationships for 86 fish species captured,

by 'bottom travl in South Carolina estuaries during tne 12-month period

from February, 1973 through January, 1974.



FIGURE L
STATIONS OCCUPIED IN SOUTH CAROLINA

ESTUARIES DURING THE BOTTOM !
TRAWL STUDY I





METHODS AND MATERIALS

Thirty-three sampling sites were selected in the South Carolina

coastal zone  Figure 1! and divided into two categories, Intensive

Phase stations or Extensive Phase stations. A schedule of cruises

conducted. to stations in each phase is given in Table 1.

The Intensive Phase consisted of a concentration of 17 stations

eight in the North Edisto, four in the South Edisto, and five in the

Cooper River, each of which was occupied monthly throughout the year.

Locations, mean depths, tidal ranges, bottom salinity and temperature

ranges, and. bottom types for these stations are given in Table 2.

The Extensive Phase included 16 additional stations over much of

the remaining South Carolina coastal zone. These locations were

visited quarterly and encompassed a wide range of geographic locations,

depths, and 'bottom types. Locations, mean d.epths, tidal ranges,

bottom salinity and temperature ranges, and 'bottom types for these

stations are given in Table 3. Included. in this quarterly phase were

stations in South Santee River; Winyah and Bull Bays; Price, Novell,

and Inlet Creeks; Charl.eston Harbors Ashley and Stono Rivers; Rock Creek;

Ashepoo River; Whale Branch; Port Royal Sound.; Colleton River; and

Calibogue Sound.

Travl Techni ues

Trawl ~o erations. All bottom trawling wes acconplisned ntilising

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

a 16-m �2-ft! shallow-draft research vessel rigged as a stern tra~ler
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 Figure 2!. Twenty-minute trawl tows vere made against flood tide

during daylight. All tows were made at an engine speed of 750 rpm,

resu1ting in a vessel speed of about 2.5 � 3.0 knots against flood

tide. Distance covered on sny trawl transect during a twenty-minute

tow vas in part dependent on vater current and wind velocities at.

that location. During the year, distances covered. on travl transects

averaged about 1.5 km �.8 nautical miles/tov! snd. generally fell within

a range of 1.1 - 1.9 km �.6 - 1.0 nautical miles/tow!.

constructed. to proJect specifications, were utilized throughout the

study. These nets were built with 6-m �0-ft ! head. rope and 8-m

�6-ft ! foot rope and were made of 2.5-cm �-inch! stretch mesh, knot-

less, green nylon netting throughout the body and cod end. The head.

rope, foot rope, and breast ropes were made of 1.0-cm �/8-inch!

diameter Foly-Dac net ropes, with legs extended 1.2 m � ft ! and heavy-

duty wire rope thimbles spliced in st each end with 9.3-cm �/16-inch!

screw pin shackles attached to fasten the nets onto the trawl doors.

These ropes were hemmed in a 7. 6-cm �-inch! dacron collar around the

entire mouth of the net. The wooden trawl doors, 90.0-cm �6-inches!

long by 50.0-cm. �0-inches! wide by 3.5-cm �.5-inches! thick, had

iron boots 7.6-cm �-inches! wide and 1.0-cm �/8-inch! thick.

Three 15.2-cm �-inch ! plastic floats were used on the head rope

and 2/0 galvanized chain was hung loop-style on the foot rope.

Flotation and chains were lashed to the collar of the head. and foot

ropes through 6.5-mm �/4-inch! brass grommetts inserted into the collar.



�2-ft ! shallov-draf t research vessel, prepar in'
a b ~  oO � ft! semiballoon otter trawl on one of the stations in

South garolina estuaries occupied throughout the stu@ .



Catch ~rocessin . Specimens collecteh at each station vere

either processed. immediately on board  Figure 3! or preserved in 10$

buffered formalin and returned to the laboratory for identification,

sorting, measuring, and. weighing. All fish were identified to species,

and scientific and common names used are those accepted by the American

Fisheries Society  Bailey, 1970!.

Individual specimens vere weighed to the nearest O.l gram utilizing

a Mettler top-load.ing precision electronic balance, Model P-ll.

Weighing techniques generally folloved procedur e standards for measuring

fish veight outlined by Lagler �968!.

Total lengths vere measured to the nearest millimeter on 75-cm

measuring boards. Total length, a,s utilized in this stud.y was equivalent

to that used 'by Miller and Jorgenson �969! and was the d,istance from

the tip of the snout  Jews closed! to the tip of the longest lobe, or

ray, of the caudal fin.

When < 50 specimens of a given species vere caught in a, single tow,

all specimens were individually measured.. In. those instances where

extremely large numbers of any species were captured. in a single tov,

a total count vas made, but individual veights snd measurements were

taken only for a subsample. Subsampling was conducted as f'ollows: if

> 50 to <250 were captured, 50 randomly-selected specimens were

individually measured. If >250 to < 500 vere caught, 204 were measured.

When >500 were caught, 10$ were measured. The smallest and largest fish

vere selected prior to taking a representative sample of' additionsl

spec im.ens.

Using this subsampling system, the proJect ws.s assured. of obts.ining

individual history data on all, or at least 50, individuals over the entire

size range of a given species in any travl catch.



3.0

Figure 3. Scientific personnel of' the South Carolina Wildlife and Marine Resources
Department processing a trawl catch resulting from a 20-minute bottom
tow. Such measurements provided quantitative information on 3.ength-
frequencies, relative abundance, and seasonal distribution for BB fisg
species frequenting South Carolina estuaries.



Summarization of Trs.vl Data

Total catch. Eighty-eight species vere caught during the year.

A summary table for the entire year's catch, all stations combined,

vas prepared shoving all species, their rsnkings in order of abundance

by total numbers and weights, snd the percent of the total number and

veight contributed to the year's catch by each species. Similar tables

vere 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. Several species, especially

less common ones, vere caught in equal numbers or veights during the

year. In the tables listing species in d.ecreasing order of abundance,

all such species are assigned the same numerical rank. These ranking

data vere genera.ted. by IBM 370/145 computer utilizing a FORTRAN program

entitled "Species Rankings by Numbers, Weights, and Percents of Total

Catch" vhich was devel. oped specifically for this study. An additional

table vas prepar ed showing all species and summarizing whether each was

present or absent in each estuary or state r egion during the year.

prepared listing all species, their total length, bottom temperature,

and. bottom salinity ranges. Also, included in this table is a synopsis

of the primary locations at which each species occurred. during the year.

also tabulated, for the 23 fish species most commonly captured by bottom

traw1. For each species a single table vas prepared combining length-

frequency data for all stations across the state.
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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

were combined in larger size increment groupings.

Relative abundance and sea.sonal distri'bution, For the eight

most common fishes, numbers caught throughout the year were individually

ta'bled. by species, showing catch per month at each sta .ion in each estuary

or state region. Species summarized. in this manner are: Anchoa mitch lli

 bsy anchovy!, Bairdiella ~chr sure  silver perch!, ~Cnoscion ~re alia

 weakfish!, Zctalurus catu.s  white catfish!, Leiostomus xanthurus  spot!,

~Micro o on undulatus  Atlantic croaker!, Stellifer lanceolatus  star drum!,
and U~ro ipcis ~re ius  spotted hake!. These relative abundance snd seasonal

distribution data. were generated by ZBM 370/145 computer utilizing a,

FORTH' program entitled "Summation of Trawl Catches  Numbers! 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 ver e individually tabled by species, showing

catch per month with data for' all stations combined within each estuary

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

 blueback herring!, Anchoa ~he actus  striped anchovy!, Arius felis  ses,

catt'ish!, Brevooztia ~t annus  Atlantic menhaden!, "hloroscombrus

«chr eurus  Atlantic bumper!, Boresome Betenense  threadfin shad!, Ictalurus
punctatus  channel catfish!, Larimus fasciatus  banded drum!, Menticirrhus

~0 agnus tau  oyster tosdfish!, ~Pe rilus ~ale idotus  harvesti'ish!,
Trichiurus ~le turus  Atlantic cutlassfish!, Trinectes maculstus  hogchoker!,
and Si~hurus ~l~iusa  blackcheek tonguefish! .
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Within each table for the 23 most common species, the percentages

of the total number collected. vere given for each month and location.

Grand total for all months and locations combined vas also recorded in

each table.

dro a hic Anal ses

Six-liter capacity Van Dorn water sample bottle casts vere made st

all stations immediately before travling. Samples vere collected. 1 m

belov the water surface and. 0.3 m above the bottom at each station. Water

temperatures vere read immediately from stem thermometers internally mounted

in the Van Dorn samplers. All vater samples were then returned for salinity

analysis by the chemical oceanography laboratory of the Marine Resources

Research Institute. Salinity vas analyzed utilizing a Beckman RS7B Induction

Salinometer. Throughout this report, wherever specific estuaries vere being

described on the basis of their salinity characteristics, terminology
followed. the Venice System �95S!.



RESULTS AilD CONCLUSIONS

Total Catch Com  osition

A systematic listing of all ish species collected by bottom

trawl in South Carolina estuaries during the 12-month period from

February, 1973 through January, l974 is presented in Table 4.

The estuaries or regions of the South Carolina coastal zone

in which these species were obtained are summarized in Table 5.

Twenty-two of the 88 species caught were highly ubiquitous and were

found in all estuaries or state regions sampled. Included. in this

group were the sciaenids Stellifer lanceolatus  star drum!,

M~icro o on undulatus  Atlantic croaker!, leiostomus xanthurus  spot!,

Bairdiella ~chr sure  silver perch!, and ~Coscion ~re alia  weakfish!;

~o linum  Atlantic thread herring!; the cax'angids Chloroscombrus

~chr eurus  Atlantic bumper!, selene vomer  looicdovn!, end Vomer

tonguefish!; the sole'd Trinectes maculatus  hogchoker!; the engraulid

Anchoa mitchilli  bay anchovy!; the ictalurid Ictalurus catus  white

catfish!; the battachoid ~0 agnus tau  oyster toadfish!; the gadid

blenny!; the trichiurid frichiurus ~le turus  Atlantic cutlassfish!; and

the triglid Prionotus tribulus I  bighead searobin!, tentative identifica-

tion].



Table 4. Systematic listing by orders and. families for the 88 fish species
collected by bottom travt. in South Carolina estuaries during the
12-month period from, February, 1973 through January, 1974.

Order Squaliformes
Family Carcharhinidae

Family Sphyrnidae
~Sihd~na ~z !aena  Smooth hammerhead!

Family Squalidae
~gualus ~aca.thias  Spiny dogfish!

Order Ragiformes
Family Dasyatidae

D~as atis sabine  Atlantic stingray!
Gvfmnura micrura  Smooth butterfly ray!

Family Myliobatidae
~Rhino tera bonasus  Coenose zay!

Order Acipenseriformes
Family Acipenserid.ae

Order Semionotiformes
Family Lepisosteidae

Order Anguilliformes
Family Anguillidae

~An illa rostrate.  American eel!
Family Congridae

~Con er oceanicus  Conger eel!

Order Glupeiformes
Family Glupeidae

Alosa. aestivalis  Blueback herring!

Brevoortia ~t annus  Atlantic menhaden!
Dorosoma ~ce edianum  Gizzard shad!
Dorosoma !zetenense  Threadfin shad!

Family Engraulidae
Anchoa h~e actus  Striped anchovy!
An c hoa m it c hill i   Ba,y anc hovy !

Order Myc t ophi f orme s
Family Synodontidae

~S odus foe*ens  Inshore lizardfish!

Order Siluriformes

Family Ictaluridae
Ictalurus catus  White catfish!
Ictalurus melas  Black bullhead!
Ictalurus natalis  Yellov bullhead!
lets.lurus nebulosus  Brown bullhead!
Ictaturus l. t hal  Flat bullhead!
lctalurus ~ annel catfish!



Table 4.  Continued. !

Family Ariidae
Ari.us felis  Sea catfish!
~Ba re marinus  Gafftopsail catfish!

Order Batr achoidiformes
Family Batrachoididae

~G annus tau  Oyster toadfish!

Order Gobiesociformes
Family Gobiesocidae

Gobiesox strumosus {Skilletfish!

Order Gadiformes
Family GadidaeU~Jro l.g~~cis earlli  Carolina hake!

~Uro h cis floridenus  Southern hake!
~Ufo ip cts ~~~re ius Spotted hake!

Family Ophidiida.e
Rissols. ~mar inata  Striped cusk-eel!

Order Ather iniformes
Family Atherinid.a,e

."4enidia menidia  Atlantic silverside!

Order Gasterosteiformes
Family Syngnathidae~S n nathus floridae  Dusky pipefisb!

~S n nathus fuscus Tkorthern pipefish!

Order Perciformes
Family Percichthyidae

Morose saxatilis  Striped bass!
Family Serranidae  Rock sea bass!

sea bass!

Family Centrarchidae
~Le ernie suritus  Redbreast sunfish!

Family Per cidae
Perca, flavescens  Yellow perch!

Family Pomatomidae
Pomatomus saltatrix  Bluefish !

Family Carangidae
Caranx ~hi os  Crevalle Jack!

Family Lut!arlidae
~Let anus Srtseus  Gray snapper!

Family Pomadasyidae

Family Sparid.ae
codon rhomboides  Pinfish!



Table 4.  Continued.!

Family Sciaenidae
Bairdiella chrysura  Silver perch!
~C noscion ne'bulosus  Spotted seatrout!
~Cnoscion ~ncthus Silver seatrout!
~Cnoscion ~re alia  Weakfish!
Larimus fasciatus  Banded. drum!
Leiostomus xanthurus  Spot !
Menticirrhus americanus  Southern kingfish!
~Micro o on un~dulatus Atlantic croaker!
~po onias .r~omis Bl~ck drum!
Stellifer lanceolatus  Star drum!

Family Ephippidae

Family Mugilidae
~Mu il ce halus  Striped mullet !
~i1 curema White mullet!

Family Sphyraenidae
~S dk!vacua guachancho  Guaguanche!

Family Uranoscopida.e

Family Blenniidae

Family Gobiidae
Gobionellus boleosoma  Darter goby!
Gobionellus hastatus  Sharptail gaby!

Gobiosoma bosci  Naked goby!
Gobiosoma ~1nsbur i  Seaboard goby!

Family Trichiuridae
1'richiurus ~le turus  Atlantic cutlassfish!

Family Scombridae
Scomberomorus maculatus  Spanish mackerel!

Family Stromateidae
~Pe rilus ~ale idotus  Harvestfish!
P~e rilus triacanthus  Butterfish!

Family Triglidae
Prionotus carolinus  Northern searobin!"
prionotus ~evolans Striped searobin!s
Prionotus tribulus  Bighead searobin!"

Order Pleuronectiformes

Family Bothidae

~Etro us crossotus Fringed flounder!

Family Soleidae
Trinectes maculatus  Hogchoker!

Family Cynoglossidae
Si~ihurus g!~aaLiusa  Blackcheek tonguef ish!

sTentative identification.



Tabke 4.  Co~tinued.!

Order Tetraodontiformes
Family Balistidae

Nnnacanthus ~his ines  Planeheau filefishI
Family Tetraodont idae

Family Diodontidae
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Numbers of species and families, listed by order, and. their
relative contri'butions to bottom travl catches in South Carolina, estuaries
during the 12-month period from February, 1973 through January, 197 4
are summarized in Table 6. Represented in the year s catch were 46
families from 16 orders. Six families were represented by four or
more species. These families vere Sciaenidae �G species!, Clupeidae
� species!, Ictaluridae � species!, Bothidae � species!, Gobiidae
� species!, and Carangidae � species!. Zn terms of numerical abundance,
sciaenids alone made up 67.9'5 of the year's catch, followed by engraulids
with 19.6$, Sciaenids also contributed the greatest biomass �2.5$
of the total catch weight!, followed 'by ictalurids �1.2/.!.

Total numbers, total veights, rankings in order of abundance by
number and weight, and percentage of total catch represented by all fish
speciea captured by bottom trawl  all stations combined.! in South
Carolina estuaries from February, 1973 through January, 1974 are summarized

in Table 7.

Descri tion of Catch  Most Common S ecies!

Stellifer lanceolatus  Star Drum!

The star drum  Stellifer lanceolatus!, one of the smaller sc iaenids,
was the most abundant bottom-dwelling species of estuarine fish caught
during the study  Table 7!. Star drum was also descri'bed as the most
abundant estuarine fish in South Carolina in earlier reports  Dawson,
l958; Bearden, 1964; Lunz and Schwartz, 1970!. This fish ranges from
Chesapeake Bay to Texas and. possi'bly to Mexico  Hildebrand and. Ca'ble,
1934! and has been reported. to be one of the most a'bundant fishes on
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the south Atlantic and Gulf coasts  Welsh and. Breder, 1923!. However,

star drum a'bundance varies considerably within this range. Although

present in the Chesapeake Bay area, this species is more abundant

in North Carolina  Hildebrand and Cable, 1934 !, South Carolina  Dawson,

1958; Bearden, 1964; and Lunz and Schwartz, 1970!, Georgia  Dahlberg

and. Odum, 1970; Dahlberg, 1971; Hoese, 1973!, and in Florida south to

Cape Canaveral  Anderson, 1968 !. Star drum is not common in south-

eastern Florida  Gunter and. Hall, 1963! or along Florida's west coast

 Joseph and Yerger, 1956; Springer and Woodburn, 1960!. Low numbers of

star drum were reported in Alabama,  Swingle, 1971! snd Mississippi

 Christmas and Wailer, 1973! with numbers increasing to the west in.

Louisiana  Gunter, 1938; Perret et al., 1971; Ferret and Caillouet, 1974!

and Texas  Gunter, 1941!. This species was represented by some life

stage in every month and in every maJor estuary or coastal r egion of

South Carolina  Table 5!. Dahlberg and Odum �970! also found star

drum abundant during all months in two Georgie. estuarine systems,

Tots.l catch. During the year, 23,992 star drum, with s. total

weight of 105.6 kg, were obtained at all stations combined  Table 7!.

This species ranked first in numerical abundance statewide, constituting

38, 3$ of the total number of fish captured and first in weight, represent-

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

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 - 34.4o/oo and a bottom

temperature range of 8.6 � 30.5 C  Table 8!,
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ship for star drum from all stations is summarized in Table 9. Both

young and. adults were captured in ouantity by our bottom trawls.

This is consistent with the findings of Hildebrand and Cable �934!

that star drum appear to dwell at, or near the bottom throughout life.

Total lengths for fish obtained from February to June ranged

from 38 � 137 mm, suggesting that the ma!ority of these were young-of-

the-year from the previous summer spawning period. These can be

traced from February at a modal length of 60 mm, to Apr il at a modal

length of 65 mm, and further to June at a modal length of 85 mm.

The first recruits from summer spawning appeared. in July and ranged

from about 18 � 67 mm total length. In the same month, overlap we.s

apparent between the new recruits and one-year-olds  approximate total

length range 68 � 117 mm! with distinct modes of about 50 mm and 100 mm

for the two respective year-classes. From July, 1973 to January, 1974,

a wide range of total lengths occurred, indicating continued overlapping

size d.istribution between young-of-the-year and one-year-old star drum.

One exception occurred in October when a single specimen, with a total

length of 217 mm, was collected. In all probability this fish wss at

least 2 years old.

Our length-frequency results compare favors,'bly with those obtained.

by Welsh and Breder �923! for midsummer star drum populations in Winyah

Bay, South Carolina,and also are consistent with results obtained by

Dshlberg and Odum �970! for Georgia star drum populations. Star drum

spawning occurs in late spring and early summer, with May and June the

principal spawning months on the Atlantic coast. Maturity is reached at
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the age of one year  Welsh and Breder, 1923!. The length-frequency

data indicate that both young and adults are present in South Carolina

estuaries during the spavning season. These results agree with

Hildebrand and Cable's �934 ! observation that the young are hatched

on the same grounds regularly occupied by the adults and that no

spawning migration occurs.

Distribution and relative abundance, In the North Edisto River,

14,347 ster 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 50.8g of the total number, and first

in. veight, representing 33.4g of the total fish bioms.ss for the year.

Star drum vere present in this estuary throughout the year, and were

most abundant in the estuary during fall and early vinter  September-

December!, when 81.5$ of the year's catch occurred  Table ll!. The

species vas not present at any station during every month, but vas

recorded at, one station  Wadmalaw! during 11 months. This fish vas

most prevalent at three stations - Yonges Island, Bears Bluff, and

Steamboat Creek, vhich together accounted for 91.2C of the star drum

caught. Qf all eight stations, Hears Bluff showed the grestest abundance

with 47.4$ of Che total obtained for the North Edisto River.

In the South Edisto River, 3,478 star drum, with a total veight

of 1.8.8 kg, vere caught during the year  Table 12!. In this estuary,

the species ranked. first in numerical abundance, constituting 34.7C

of the total number, snd second in weight, representing 19.24 of the

total fish biomass for the 12-month period,. Star drum were most

prevalent in the lover reaches of Che South Edisto, with little penetra-

tion into the upper brackish to freshwater portions of the estuary

 Table 13!. The tvo seavardmost staCions  Bay Point and. Fenwick Island !
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together accounted for 94.7g of the star drum caught in the South
Edisto. The species vas absent throughout the year a.t Snuggedy

Swamp, the station. furthest upriver above the freshvater line. From
midvinter through summer, this fish was restricted to the mouth of'

the river  Bay Point!, with no appreciable penetration into the estuary,

Star drum vere most abundant in the estuary during mid-fall to

early vinter  October - December!, when S6.07. of the year's catch

occurredI

In the Cooper River, 2,727 star drum, with a. total weight of 11.3 kg,

vere caught during the year  Table 14!. In this estuary, the species
ranked first in nume'rical abundance, constituting 26.0'$ of the total

number, and fourth in veight, representing 6.2$ of the total fish

biomass for the 12-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!, which accounted for 98.3$ of the star drum caught in
the Cooper River. Star drum vere completely absent, throughout, the year

at "The Tee ", the station furthest upriver above the freshwater line.

This species vas most abundant in the Cooper River estuary during Septem-

ber and. October, when 57.3g of the year's catch occurred  Table 15!.
No Cooper River station had star drum present during all months . This

fish vas absent f'rom all catches during February, March, and, June in contrast

to the North and South Edisto, where star drum vere present during those

same months

Distributio n snd relative a'bundance of' star drum at additio 1

stations trawled quarterly in the northern, Charleston, snd southern

regions of the state are s~ized in Table 16,
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Anchoa mitchilli  Bay Anchovy!

The bay anchovy  Anchoa mitchilli! is the most, abundant engraulid

in. South Carolina estuaries  Table 7 !. This schooling fish ranges

from Massachusetts to Texas  Smith, 19Q7; gildebrand and Schroeder,

1928! and. as far south as Yucatan, Mexico  Hildebrand, 1963! ~ The

species was previously reported in South Carolina by Fowler �945!,

Lunz and Schwartz �969!, and Cupka �972!. This engraulid was present

in some life stage in every month and in sll maJor estuaries or coastal

regions of South Carolina   ables 5 and 17!. Miller and Jorgenson

�969! and Dahlberg and. Qdum �970! also found bay anchovy abundant

throughout the year along Georgia. beaches snd marshes.

Total catch. During the year 12,074 bay anchovy, with a total

weight of 19.4 Rg, were obtained at all stations combined  Table 7!.

This species ranked second in numerical abundance statewide, constituting

19.34 of the total number, and seventh in weight, r epresenting 3.5$
of the total fish biomass for the l2-month period.

collected. in the estuaries during the year hsd 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!.

f' or bay anchovy from all stations i.s summarized in Table 17. In different

parts of its range, spawning may «cur from as early as April to as late

as September  Hildebrand and Cable, 1930!, with peaR spawning in the

Carolinas occurring about July  K nt, 1914! ~ Bay anchovy present in
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South Carolina estuaries during February had a 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 February to modal lengths of 65 mm in April and

70 mm in May. As summer s.nd the nev spawning sea.son approached,

difficulty in separating one-year-old fish from nev recruits increased.

This extensive overlapping in summer estuarine populations can be

attributed, in large part, to the lack of any maJor migration by the

species  Hildebrand, 1963! and also to the long spawning season and

the small size attained.  Hildebrand and Cable, 1930!.

The new young-of-the-year ver e first recruited into our trawl

catches in July, at about 18 � 47 mm in total length. These new

recruits were probably the offspring of the one-year-old fish already

present in South Carolina estuaries. From July through January, 1974,

it is d.ifficult to trace the young-of-the-year beyond 42 mm total

length since t,hese lengths integrate quickly with the remainder of the

population. This bay anchovy length-frequency relationship is similar to

that found in Georgia marshes by Miller and Jorgenson �969!.

Distribution and. relative abundance. In the North Edisto River,

5,216 bay anchovy, with a total weight of 8.6 kg, were caught during

the year  Table 10!. In this estuary, the species ranked. second. in

numerical abundance, constituting 18.5$ of the total, and fourth in

weight, representing 5.0$ of the total fish biomass for the 12-month

period.. Bay anchovy were rather evenly distributed in the estuary

throughout the year and at all stations  Table l8!. Catches vere greatest
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du~ing Januar'y, 1974, but only slightly so, with 15.9$ of the year' s

total contributed during that month. Although this species was most

prevalent. at the Dawho River station  accounting for 28.7C of the

year's total catch in t,he estus,ry!, all stations accounted for appreciable

portions of the total catch.

In the South Edisto River, 1,155 bay 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 num'ber, and 12th in weight, representing 2.0$ of the

tot,al fish biomass for the 12-month period. Bay anchovy were present

in the South Edisto estuary throughout the year, with slight peaks

occurring during April - May and December  Table 19!. Catches

decreased with increasing distance upriver  therefore with decreasing

salinity!, with Bay Point, at the estuary mouth contr ibuting 67.4$ of

the year's catch, folloved by Fenvick Island, Sampson Island, snd Snuggedy

Swamp at 30.1, 2.2, and 0.54 of the catch, respectively.

In the Cooper River, 1,481 bay anchovy, with a total weight of

2. 6 kg, were caught during the year  Table 14!. In this estuary, the

species ranked third in numerics,l abundance, constituting 14.1$ of the

total number, and 14th in weight, representing 1.9$ of the t,otal fish

biomass for the 12-month period. Bay anchovy vere present in the

Cooper River estuary throughout the year, but vere most abundant in

December, vhen 33.2$ of the year's catch occurred.  Table 20!. This species

was moderately abundant at all stations from Cummings Point  at the

mouth of Charleston Har'bor !, upriver as far as Big Island. Hovever,

no bay anchovy managed to penetrate as far as "The Tee", the station

furthest upx iver above the freshwater line.
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Distribution and relative abundance of bay anchovy at 16 additional
stations trawled quarterly in the northern, Charleston, and. southern

regions of the state sre s~ized in Table 21.

undulatus  Atlantic Cros,ker !

The Atlantic croaker  M~icro o on unoulatus! is known from

Massachusetts to Texas  Welsh and Breder, 1923; Hilde'brand and Schroeder,
1928; Hildebrand and Cable, 1930! and is one of ".he most common species
of marine fishes present in South Carolina, 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, 1964!. The
Atlantic croaker is utilized by South Carolina' s inshore fishermen

as a source of recreation and as a food fish.

Total catch. During the year, 9,030 croaker, with a, total ~eight

of 95.5 kg, were obtained st all stations combined  Ta'ble 7 !, This
species ranked third in numerical abundance sts.tewide, constituting 14.4$
of the total number, and second in weight, representing 17.4$ of the total

fish biomass for the 12-month period.

1'otal length ~tem erature, and~sslinit ~ran es. Croaker collected
in the estuaries during the year had a total length range of 20 � 293 mm
and occurred over a bottom salinity range of <0.1 - 34.2 /oo snd a bottom

temperature range of 9.2 � 31.4 C  Table 8!.

for Atlantic croaker from all stations is summarized in Table 22.

At various locations throughout its range, Atlantic croaker spawn from

August to April, with the ma]ority of spawnirg occurring between
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November and February  Welsh and Breder, 1923; Hildebr and snd.

Schroed.er, 1928; Hildebrand and Cable, l930; Suttkus, 1954; Hansen,

1969!. Spawning takes place in South Carolina cos.stal waters from

October through January  Bearden, 1964 !.

Newly-recruited croaker from. fall-es,rly win.er spawning were

abundant in South Carolina estuaries as early as January  Table 22!.

These young fish, with a total length range of about 13 � 82 mm,

dominated the catches during February and. March. Tn addition, some

larger croaker, at 113 - 187 mm and in all probability one-year-old

fish, vere also present. During this per iod., however, most adults

remain outside the estuaries in coa,stal waters, where spawning has

recently taken place  Bearden, 1964 !, thus probably sccounting for the

lov numbers of older fish collected. Total lengths for croaker captured.

in April ranged from 18 � 192 mm with two distinguishable modes  at

60 and 145 mm!, suggesting an overlapping presence of young-of-the-year

 total length range of about 18 � 122 mm! and one-year-old fish  total

length range of about 123 � 192 mm!. From April. through October the

catches were once more d.ominated by young-of-the-year which originated

in the 1972 � 1973 winter spawning. These young-of'-the-year can be

further traced, to July st a modal length of 80 mm. Migration of larger

adult Atlantic croaker out of the estuary once more in late summer and

early fall is typical of the species  Bearden, 1964; Hsnsen, l969! 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 6 � m �0-ft ! otter travl.

The wide range of total lengths, from 18 � 297 mm, occurring in

December, 1973 and Js.nuary, 1974 almost certs,inly ind.icates an overlapping

size distribution of the young-of-the-year, one-, and tvo-year -old fish.
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These length-frequency results compare favorably vith those previously

obt,ained by Bearden �964! for South Carolina croaker populations, by

Hildebrand. and Cable �930! for North Carolina populations, snd. by

Suttkus �954 ! for Louisiana populations.

Distribution and relative abundance. In the North Edisto River,

2,779 Atlantic croaker, with s, total weight of 28 .1 kg, were caught

during the year  Table 10!. In this estuary, the species ranked. fourth

in numerics,l abundance, constituting 9.8$ of the total number, and

second in veight, representing 16.3$ of the total fish biomass for the

12-month period. Croaker were generally distributed throughout the

estuary, but were most prevalent at two adJacent stations, Steamboat

Creek and. Wadmalaw, vhich together accounted for 70.4C of this species

caught in the North Edisto. Croaker were present in the estuary

throughout the year and vere most abund.ant in the estuary during June

and July, when 85.7$ of the year's catch occurred  Table 23!. Hovever,

no North Zd.isto station had this fi sh present, during all months and. in

Toogoodoo Creek only eight croaker 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, vere caught during the year  Table l2!. In this estuary,

the species ranked second. in numerical abundance, constituting 16.2$

of the total number, and third in weight, representing 9.8$ of the total

fish biomass for the l2-month period. Croaker were present in the

estuary throughout the year, but were most abundant in December, when

21.0$ of the year's catch occurred  Table 24!. At, least 10.0$ of the year' s

catch occurred in each of five separate months, ind.icating a relatively

even seasonal distribution. No South Edisto station hsd. croaker present
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throughout all months, although the species vas found at Fenwick

Island during ll months of the year. The species favored the middle

reaches of the South Edisto, with Sampson Island and Fenvick Island

stations together accounting for 92. 5$ of the croaker found in the

estuary during the year. At times, this fish was found at the r iver

mouth  Bay Paint!. Hovever, abundance at this location was lower than

at, ad]acent stations upriver. Croaker were generally a'bsent from

the station furthest upriver above the freshwater line, but in two

months  June snd December ! the spec ies vas able to penetrate upriver

to Snuggedy Swamp, a typically freshwater habitat .

In the Cooper River, 2,512 croaker, vith a total weight of 41.4 kg,

vere caught during the year  Table 14!. Zn this estuary, the species

ranked second. in numerical abundance, constituting 24.0$ of the total

number, snd first in weight, representing 30.3$ of the total fish

'biomass for the 12-month period. Croaker vere most prevalent in the sea-

ward third of the estuary, st the mouth of the Cooper River and at

Cummings Point, vhich together accounted for 91.2$ of this species

caught in the Cooper River. Like the South Edisto, few croaker were

a'ble 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, vhen seavard. migration. takes place  Bearden, 1964!.
This fish vas most abundant in the Cooper River in April, when 44.6g
of the year's catch occurred  Table 25!. No Cooper River station had.

croaker present during all months..

Distribution and relative a'bundance of Atlantic croaker at 16

additional stations travled quarterly in the northern, Charleston, snd

southern regions of the state are summarized. in Table 26.
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Leiostomus xant,hurus  Spot !

The spot  Leiostomus xanthurus! is one of the abundant small

sciaenids 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!. his species is distributed along the Atlantic and Gulf coasts

from Massachusetts to Texas  Welsh and Breder, 1923; Hildebrand and,

Schroeder, 1928; Hildebrand and Cable, 1930! and as far south as the

Bsy of Campeche  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  Table 7 !. This

species ranked. fourth in numerical abundance statewide, constituting

8.5$ of the total number, and third in weight, representing 10.4$ of

the total fish biomass for the 12-month period.

the estuaries during the year had a total length range of 22 � 212 mm

and occurred. over a bottom salinity range of 0,3, � 34.4 /oo and a

bottom temperature range of 11.6 - 31.4 C  Table 8!. This salinity

range correspond.s closely to the 4.5 � 36.0 /oo reported for spot in

South Carolina waters by Dawson �958!. Although spot are euryhaline

 Gunter, 1956!, most ind.ividuals remain in wat,ers above 10 /oo.

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

were present in the estuaries during February and March, 1973. Total
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lengths for spot that were captured during that period ranged from 83 � 212 mm,
suggesting that these fish vere at least one year of sge. During this

period most adult spot remain out.sid.e estuaries in cos.sts.l waters fol.loving
previous fall spavning  Hildebrand and Schroeder, 1928 }. This may account

in part for the low numbers captured by trawl pz'ior to April.

Postlarvai spot were abundant in South Caro' ins, estuaries during

February and March, but due to their small size and the fact that the

ma!ority have not adopted a benthic mode, they were not su ceptible to

capture by bottom travl at that time.

Zn April the f'irst recruits of the new year-cls.ss  oz iginating from

the 1972 � 1973 spavning! vez e apparent snd. ranged from about 18 � ;2 mm
in total length. At this time, one-year-old spot also appes.red in

greater sbundsnce in the estuaries, with their pz esence in April shown by
a cleaz ly separated mode and a, mean total length of about 140 mm. From
April through November, the catches vere dominated by young-of'-the-year.

These are also evident in July at a modal length of 70 mm and October at

a modal length of 90 re. The absence of larger adult fish during late

summer s.nd early fall is probably due, at least in part, to avoidance or

escapement from the small 6-m �0-ft,! trawl. The vid.e range of total
lengths, 88 - 207 mm, occurring in. January, 1974 almost ceztainly ind.icates

ar. overlapping size distribution of' one-and. tvo-year-old f'ish.

These length-freciuency z esults compare favors'bly with those o'btained

previously by Dawson �958! f' or South Carolina spot populations.
Our length-fzequencies for young-of-the-year correspond, with those f' or

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 Noodburn, 1960!.



Distribution and relative abundance, 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

abundance, constituting 12.04 of the total number, and third in veight,

representing 13.8$ of the total fish 'biomass for the 12-month period.

Spot were generally distributed throughout the estuary, but were most

prevalent at two stations, Steamboat Creek and. Dswho River, which

together accounted for 63.9C of tne spot caught in the North Kdisto.

This fish was most abundant in the estuary d.uring June and July', when

87.8$ of the year's catch occurred  Ta.'ble 28!. No North Ed.isto 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 dur ing the year  Table 12!. In this estuary, the

species ranked. eighth in numerical a'bundance, constituting 2.2$ of

the total num'ber, and fourteenth in veight, representing L.4$ of the

total fish biomass for the l2-month period.. Spot were most prevalent in

the lover half of the estuary, at Fenwick Island. and Bay Point, vhich

together accounted. for 91.9$ of the spot caught in the South Edisto.

This fish generally did. not penetr ate the upper reaches of the estuary

and wa,s never taken. at Snuggedy Swamp, the station furthest upriver above

the freshvater line. The species was most a.'bundant in the estuary

during Ywy and June, vhen 74.9$ of' the year's catch occurred ',Table 29!.

No South Edisto station had spot pr esent during all. mont,hs and. the species

was a.'bsent from all catches during February and. March.

In the Cooper River, 381 spot, with a tots.l weight of 3.1 kg, vere

caught during the year  Table 14!. ln this estuary, the species ranked
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seventh in numerical abundance, constituting 3,6g of the total

number, and tenth in weight, representing 2.3g of the total fish

biomass for the 12-month period.. Spot were most numerous in the lower

third of the estuary  at the mouth of the Cooper River and. at Cummings

Point!, which accounted f' or 72,2g of the spot caught in the Cooper River.
This fish was absent from the catches throughout the year st "The Tee",
the station furthest upriver above the freshwater line. The species

was most abundant in the Cooper River estuary d.uring July s.nd August,

when 86.2$ of the year's catch occurred  Table 30 !. Spot were almost

completely absent in the estuary from September through January. No
Cooper River station had. this fish present during all months. In contrast,

to the 5or th snd South Kdisto, at least a fev spot were present in this

river during February and March. However, the species was a'bsent from

all catches during December.

Distribution and relative abundance of spot at additional stations

trawled quarterly in the northern, Charleston and southern regions

of the state are s~ized in Table 31.

~noscion ~re alia  Weakfish!

lhe eeakfish  ~goscion ~re alia! is one oi' the larger scisenids

found in South Carolina coastal waters. This species contributes to

both sport and. commercial fisheries  Lunz and Schwsrtz, 1969! and. can
be found along the Atlantic coast of' the United. States from Nassachusetts

to Florida  Welsh and Breder, 1923; Hildebrand, and Cable, 1934; Guest
and Gunter, 1958; Joseph, 1972!. The weakfish is abundant in all ma!or

estuaries or coasta1 regions of South Carolina  Table 5!. This wide-

spread. distribution in Soph Carolina coastal ~aters has long been noted
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 Holbrook, 1860; Fowler, 1945!. Some life history stage of this species

is present during most, if not all, months of the year  Lunz and.

Schvartz, 1969!. Dahlberg and Odum �970! also found weakfish abundant

in two Georgia estuarine systems.

Total catch. During the year 2,136 weakfish, with a total veight of

31.0 kg, vere obtained at all stations combined  Table 7!. This species

ranked fifth in numerical abundance statevide, constituting 3 .4$ of

the total number, and sixth in veight, representing 5.7$ of the total

fish biomass for the 12-month period.

1'otal ~ion th, ~tern eratnre,and ~salinSt ~ran es. Weakfish collected

in the estuaries during the year had. a total length range of 23 � 323 mm

e.nd occurred over a bottom salinity range of 0.4 � 34.4 /oo and a bottom

temperature range of 13.7 � 31.4 C  Table 8!,

for weakfish from all stations is summarized in Table 32. Previous

investigators have noted a prolonged spawning season for weakfish

 Welsh and Breder, 1923; Hi3.debrand and Cable, 1934; Pearson, 1941;

Daiber, 1957; Massman, Whitcomb, and Pscheco, 1958!. Lunz and Schwartz �970!

indicated that, for South Carolina vaters, the major spawning period. is

from May to August,

Young-of-the-year veakfish, nevly-recruited from spring-summer

spawning, vere abundant in South Carolina estuaries beginning in June

and. continuing through 0ctober  Table 32!. These young fish, with a

total length range of 23 � 72 mm in June grev rapidly from a modal length
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of 90 mm in July to 125 mm in September. This growth rate, rapid

compared to that of several of the other sciaenid species obtained in

this study, vas also observed earlier by Hildebrand snd Schroeder �928!,

Hildebrand and Cable �934!; and Massman et al. �958!. The wide

range of total lengths for the entire popu' ation, 23 � 327 mm from

July, 1973 to January, 1974, represents an overlapping of young-of-the-

year and older fish.

In South Carolina, seavard. migration of weakfish usually begins in

late fall  Lunz and Schvartz, 1970!. These fish then return to the

coastal nursery grounds the following spring as one-year-olds.

Interestingly, however, during the present study seaward migration

vas not apparent until January and this delayed seaward movement may

have been influenced. by an unusually 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 �-m! otter trawl.

These length-frequency results compare favorably with those

obtained earlier for weakfish populations by Hildebr and and Cable �934!,

Nesbit �954!, Hiller and Jorgenson �969!, and. Dahlberg �971 !.

Distribution and. relative abundance. ln the North Ed.isto River,

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

year  Table 10!. In this estuary, the species ranked fifth in numerical

abundance, constituting 2.1g of the total number, and fifth in weight,

representing 4. 6g of' the total fish biomass for the 12-month period.

Weakfish occurred at all stations and vas generally distributed through-

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



Pines and Steamboat Creek, which together accounted for 54.7$ of the

species caught in the North Edisto, The species we.s pr esent in the

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

during July and. August, when 64.4$ of the year's catch occurred

 Table 33!. No North Edisto station had weakfish present during all

months of the year. This fish was absent, from all trawl catches in

the estuary in February, April and May, l973 and in January, 1974.

In the South Edisto River, 316 weakfish, with a total weight of

7.1 kg, were caught during the year  Table 12!. In this estuary,

the species ranked seventh in numeri.csl abundance, constituting 3.2C

of the tots.l number, a,nd fourth in weight, zepzesenting 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

71.2$ of the total catch in the South Edisto. Catches decreased with

increasing distance upriver. At no time did this fish penetrate to

Snuggedy Swamp, the station furthest upriver above the freshwater line.

The species was pz.esent in the estuary from August to December, but

was most abundant in September, when 57.6$ of the year's catch occurred

 Table 34!. No station in the South Ed.isto estuary had. weakfish

present during all months of the year, This fish ws,s absent from all

trawl catches in. the estuary from February through July, l973 and in

January, 1974.

In the Cooper River, 494 weakfish, vith a total weight of 6.6 kg,

were caught during the year  Table l4 !. In this estuary, the species

ranked. sixth in numerical abundance, constituting 4.7$ of the total

numbez, and sixth in weight, representing 4.8$ of the total fish

biomass for the 12-month period. Weakfish favored the seaward. third of
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the estuary, with Cummings Point snd the mouth of' the Cooper River

together accounting for 88.1$ of the total catch for the estuary.

The species was most abundant at Cummings Point, the seswardmost

station, where 63.8$ of the year's catch occurred. This fish was

not able to penetrate to "The Tee", the station furthest upriver

above the freshwater line. Weakfish were present in the estuary

from July to December, and were most s,'bundant 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 and. relative abunda.nce of weakf'ish at additional

stations trawled. quarterly in the northern, Charleston, and. southern

regions of the state are summarized in Table 36.

Sairdiella ~chr sure  Sil.ver Perch!

Phe silver perch {~irdie11 e~hr ~s~a, a relatively common sciaenid

in coastal. waters, does not reach sufficient size for sport fishing or

marketing, This species ranges from Massachusetts to Texas  Welsh

and Breder, 1923; Hildebrand and Schroed.er, 1928; Hildebrand and

Cable, 1930! and is found frequently in South Carolina estuar les  Hol-

brook, l860; Fowler, 1945!. In this study, the species vas 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  l969! and

Dahlberg and Odum �970! collectively found silver perch throughout

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

Springer and Woodburn �960! captured silver perch in Tampa. Bay, Florida

during all but one month of the year.
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Total catch. During the year 1,863 silver perch, with a total weight

of' 43.6 kg, vere obtained at all stations corn" ined  Table 7!. This

species ranked six.h in numerical abundance statewid.e, constituting 3,0C

of the total number, and fifth in weight, representing 8.0$ of the

total fish biomass for the 12-month period.

collected in the estuaries during the year had a total length range of

40 � 188 mm and occurred over a bottom salinity range of 0.1 � 34.4 /oo

s.nd a bottom temperature range of 7.2 � 31.4 C  Table 8!.

for silver perch from all stations is summarized in Table 37. At various

locations throughout its range, silver perch spawn from as early as

April to as late as August, vith the maJority of spawning occurring in

May and June  Welsh and Breder, 1923; Hildebrand and Schroeder, 1928;

Hildebrand and Cable, 1930 !. However, Springer and Woodburn �960! found

that spawning was completed by early May while Kuntz �914! found. that

the spawning peak extends to early July.

Total lengths for silver perch obtained from February to June ranged

from 73 - 182 mm, with a modal length of 125 mm in April, suggesting

that these fish were then approaching an age of one year. The wid.e

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-cls.sses are still represented in South Carolina

estuaries, with distinct modal lengths providing clear delineation

between the tvo age groups. The modal lengths for the young-of-the-year

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



se

one-year-old fish hsd modal lengths of 145, 160, and 150 mm, respectively.

From a modal length of 115 mm in October, the young-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 ob-

tained prev-'ously by Hildebrand, and Cable �930! in North Carolina and

'by Miller and Jorgenson �969! in Georgia waters.

Distribution snd relative abundance. In the North Ed.isto River,

415 silver perch, with a total weight of 7.3 kg, were caught during

the year {Table 10!. In this estuary, the species ranked seventh in

numerical abundance, constituting 1.5$ of the total number, and seventh

in weight, representing 4.2$ 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'A of the year's catch occurred  Table 38!. This fish was found only

oc c as ionally in the estuary f rom February thr oug?. June, but was rather

evenly distributed over the subsequent months from July, 1973 through

January, 1974. However, no Nort?. Edisto station had silver perch present

during all months of the year. The species was most prevalent at Yonges

Island �4.0$!,the station furthest upriver, and Deveaux Bank �0.5$!,

the seawardmost station, which together accounted for 44.5$ of the silver

perch caught in the North Edisto. The abundance of this species at the

two stations furthest apart is additional indication that silver perch

were generally distributed throughout this river system.

the South Zdisto River, 100 silver perch, with a total weight

of 2.6 kg, were caught during the year  Table 12!. In this estuary,
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the species ranked eleventh in numerical abundance, constituting

1,0$ of the total number, and, tenth in weight, representing 2.6$ of

the total fish bi.orna.ss for the l2-month period. Silver perch

occurred at all stations in this river system but were most numerous

at the estuary mouth  Bay Point!, which a.ccounted. for 71.0/ of the

year's catch. Catches of th's fish decreased. with increasing d.istance

upriver. The species rarely penetrated. to Snuggedy Swamp, the station

furthest upriver above the freshwater line. Silver perch were present

from August, 1973 to Janus.ry, 1974, and were most abundant in October,

1973, when 67.0$ of the year 's catch occurred  Ta'ble 39! .

In the Cooper River, 279 silver perch, with a total weight of

9.3 kg, were caught during the year  Table l4!. In this estuary

the species ranked eleventh in numerical e.'bundance, constituting 2.7$

of the tota3. number, and fifth in veight, representing 6.8'5 of the total

fish biomass for the 12-month period. Silver perch occurred in

Cooper River catches during nine of the twelve months, and were most

abundant in December, 1973, and January, l974, which together a.ccounted .or

73.84 of the year's catch  Ta,'ble 40!. The species vas most prevalent

at three stations in the middle reaches of the Cooper River estuary.

These three stations, Big Island �1.5'A!, North Charleston �2.9g!, and

the Cooper River mouth �4.9P!, together accounted for 99.3$ of the silver

perch captured, No silver perch penetrated. upriver to "The Tee", above

the freshvater line.

Distribution a.nd relative abundance of silver perch at 16 add.itional

stations trawled. quarterly in the northern, Charleston, and southern

regions of the state are summarized in Table 41.
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Ictalurus catus  White Catfish!

The white catfish  Zctaiurus catus! is the most abundant ictalurid

present in South Carolina estuaries  Table 7!. The range for this

species has been variously reported from New Jersey to Florida.  Hubbs

and Lagler, 1949; Carlander, 1969! and into Nevada and California

 Schwartz and Jachowski, 1965! . Mansueti and Hardy �967! summarized

the range as being from coastal streams in Pennsylvania, New York,

and Massachusetts south to Lake Okeechobee, Florida., and west along

the Gulf of Mexico to the Escambia drainage system and. s,iso introduced

to Lake Erie and areas of Nevada and the Pacific coast.

This species has been previously reported. in South Carolina estuaries

by Fowler �945! and Lunz and Schwartz �970!. Stevens �959! also

reported white catfish from Lakes Marion and. Moultrie.

This commercially-important species  Smith, 1907; Menzel, 1945;

Stevens, 1959! was present in all maJor South Carolina estuaries or

coastal regions during all months of the year  Tables 5 and 42!.

Total catch. During the year, 1,732 white catfish, with a total

weight of 5h..2 kg, were obtained at all stations combined  Table 7!.

This species ranked. seventh in numerical abundance statewid.e, constituting

2.8$ of the total number, and fourth in weight, representing 9.95 of the

total fish biomass for the 12-month period.

collected in the estuaries during the year had a total. length range of

28 � 392 mm and occurred over a bottom salinity range of < O.l � 23.9 /oo0

and a, bottom temperature range of 11.6 � 31.4 C  Ta'ble 8!.
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for vhite catfish from a.ll stations is summarized in 'able 42. Based on

the results of an earlier age-growth study for South Carolina. white

catfish populations  Stevens, 1959!, it appears that at least five

different age groups vere included in this distribution  Table 42!.

The total length range remained relatively sta'ble throughout the year

and ranged from 53 � 247 mm in February, 1973 to 58 � 327 mm one year

later. Only during Octobex 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 ax e

resid.ent'al to fresh ar.d brackish waters thxoughout the year and do not

migrate to ard from this zone .

At various locations throughout its range, white catfish spawn

from May to July. In Virginia the spawning peak occurs in late June and

early July  Menzel, 1945!, and in North Carolina during July  Smith, 1907!.

in South Caxolina, spawning occurs from May t,o July, vith peak spavning

activity in June  Stevens, 1959!. Newly-recruited. young-of-the-year

first appeared in trawl catches during July at a total length range of

28 � 67 mm, folloved. by modal lengths of 60, 65, and 75 mm in. September,

November, and January, x espectively. Most of the common estuarine fishes

collected in this study were seasonal migrants. Because white catfish

in South Carolina are residential to Low-salinity waters further data

interpx etations concerning x ecruitment are difficult .

Distribution and relative abundance. In the North Edisto River,

one vhite catfish, vith a tots.l weight of 0.2 kg, vas caught during

the year  Table 10!. With the exception of this one specimen captur«

during February at Davho River, white catfish vere absent, from the North
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Edisto during the year  Table 43!. The North Edisto Fiver is a high-

salinity estuary with little fres?water influence, and 'n all probability,

this stenohaline species could not tolerate for extended periods the

sa.linities found in such a mixo-polyhaline  Venice System, 1958! environment ~

In fact, the upper lethal salinity limit for white cat ish urder some

laboratory conditions has been shown to 'be about 14,0,~co in some parts of its

range  Kendall and Schwartz, 1968}. In the North and South Newport

Rivers of Georgia, Dahlberg �971! only found white catfish in salinities

less ths.n 12.0 joo.

In the South Ed'sto River, 1,380 w? ite catf'ish, with a. total weight

of 26.2 kg, vere caught during the year  Table 12}. ln this estuary,

the species ranked third in numerical abundance, ccnstituting 13.8$ of

the total number, and. first in weight, representing 26.8' of the total

fis?' biomass for the 12-month period. White catfish were present in

the South Edisto estuary throughout the year  Table 44! . The species

was most abundant in December, when 47.1$ of the year's catch occurred.

This fish was most abundant at Snuggedy Swamp, the station. furthest upriver,

which accounted. f' or 51.8$ of the total catch in the estuary. Catches

deer eased proportionately moving seaward. No white catfish occurred.

in traw catches at the mouth of the South Edisto  Bay Point!.

In the Cooper River, 304 white catfish, with s. tota' weight of 15.6 kg,

were caught during the year  Table 14}. In this estuary, the species

ranked ninth in numerical abundance, constituting 2.9$ of the total

number, and second in weight, representing 11.4$ of the total fish biomass

f' or the 12-month period. White catf'ish vere present in this estuary during

8 of the 12 months and were most abundant in April, vhen 77.3$ of' the year' s

catch occurred  Table 45!. Most of the Cooper River catch was contributed.
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a single station  North Charleston! during a single month  April!.y a sing

As with the South Edisto, none vere caught at the estuary mouth

 Culm!ings Point!.

Distribution and relative aburdance of white catfish at add.itional

stations travled quarterly in the northern, Charlestors, and southern

coastal regions of the state are summarized in Table 46.

~Uro h cis ~re ius  Spotted Hake!

Spotted hake  ~Uro h cis ~re ius! is he host ahur.dent gadid in
Range for this species was reportedSouth Carolina estuaries  Table 7!.

by Hildebrand and Schroeder �928! and Hildebrand and. Cable �938 !
to be from Nev England to the Carolinas. Bigelow and Schroeder �953!

described tne range to be from southern New Engl.and and Nev York to

Cape Hatteras  including Chesapeake Bay, where it is plentiful! and
ranging southward to deep water off northern Florida. This fish also

occu.rs in the Gulf of Mexico  Springer and Bullis, 1956!. Spotted hake

was present in all ma!or South Carolina estuaries or coastal regions

 Table 5! generally 'oetween January and May  Table 47 ! . Dahlberg and

Odum �970! and Sikora, Heard,and Dahlberg �972! also found the species

seasonally abundant from January to May in Georgia estuarine systems.

Total c at eh. Although a, seasonal migr ant   Struh saker, 1969 !,

1,612 spotted hake, vith a total veight of 17.6 kg, were obta,ined. during the

year at all stations combined  Table 7!. This species ranked eighth in

numerical abund.ance statewid.e, constituting 2,6!  of the total number, and

eighth in weight, representing 3.2'$ of the total fish 'biomass for the

12-month period,



103

DODO
OOOOD D Dal0

0 N

C 0 5
0alCJa$

5$ V$
0

at

0 4 al
C.l

D D O

al

la

al

8
0 4
al
l5

0 al

2 0 0

'CIIV5

la
0

VC W

4
VI

al
0 5 0

ID< DO V$D
alC$0

al 0
$5IVal V5

0

al MV 5-
55 ~

Cl

4al $$v al

al g0

50 ill+

CI4 $$G D0
al

0 0E- ~
al
al 0

M
I

55 4al
P0
QD

CII
D D

M Cq
O D IZI A

0

DD ODD
OD OOO

OO 5O D

O O ODDDCIIO
OWNEDD

0 4al 05$ al a5
Ca X 9$4

0 W al
alal +5

4 ba $$CI 0 0

O. MO DO D
OCOMO DO O

O VV IC O D O D

OO HO
0$ f4ODO 6 O QR O DOV MDa$

D DV:g
45: 0 alal A V5 > 00 4 P 0 mV5Oal~&OWKal al Ia la4$4 0 4 IXI 0 0IXi OD 54 a 00 A al al $50 C al M w +5 w m

40&0/40 aa al 0 0 0 a5
A V$ 4 54 5 54 O D

0VI

0
0

a$
0 law lat

I
0 C5 55

0al
0 0al
al a$al 0Q



>04

0

CJ
CV

0 CV co Ch & CO M H lA CV N CV
0 6 CV CV rt H

4
p

4 a}
0

,p
b0

$
0

p
cJ W

P Pl
cr t-

4
0 N

JIJc'

8vJ O
u

p
v
Qf 0
cJ

VJ
p
dJ

cc}

4
J}J

N z
a}

bD 0

c}J

+ r I cr} cG cJO Cv co Ch lA t � M LA CV CV CV &
Gl

CV Cr}CO<COCO I + t � O OW OMAN& rf CV CV CV
R 0 + cv Cv CV CV crl cv CV cV CV CV

Cv crlcV crJCVA t tALACV ON 0 co&& CV
R 8 H 0 CV CV W cr} CV 4

t CV t � CV t CV t- CV t � CV I � CV t CV t CV t � CV t- Cv H Cv t- CV t � CV t CV t
A% VJ H t cC! cp Ch Ch O O A 6 Cv CV cr} KM A ~ ~% K t- t-cp cp Ch ch

r I W rf H rJ W W W & H A W & r I W W W H W W
I I I I I I I I I I I I I I I I I I I I I I I I I I

WCO crl co cr} cCJ m cd cr} m m m cn cO m CO cr} co cr} cO crlcO cr} cO cr} cCJ cr} cp cr}
t cocomChOO&rtcvCV Plcr}WW wwcCJVJt-I coco Ch



1C5

collected inthe estuaries during the year had a total length range

of 57 - 196 mm and occurred over s. bottom salin.ity range of 3.4 - 29.8o/oo

and a, bottom temperature range of 8.6 � 22.6 C   able 8!.

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

season has been. reported to be from September to February  Hildebrand

snd Cable, 1938! or March  Barans, 1969; 1972!, vith the maJority

of spawning activity between September and November.

Young-of-the-year spotted hake nevly recruited from the previous

fall � winter spawning vere abundsnt in February catches at total

lengths of 53 � 112 mm, Similarly, Barans �969! 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 a modal length of 110 mm

in May. Abundant in Msy, spotted hake rapidly disappeared from South

Carolina estuaries, with no evidence of further presence from June to

December- This disappearance can. be attributed to seaward. migration

to deeper wster, which generally occurs during this time  Hildebrand

and Cable, 1938 !. Inshore movement of spotted hake began once more

in January, 1974, when several new young-of'-the-year, at a total

length of about 63 mm, were captured in South Carolina, estuar les. These

length-frequency results compare favorably with those previously obtained

by Hildebrand. and. Cable �938!, Barans �969!, and. Sikora et sl. �972!.

Distribution snd relative abundance. In the North Edisto River,

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

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



numerical a'hundance, constituting 1.7% of the total number, and eighth

in weight, representing 2.8$ of the total fis.. 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 Edisto. This fish was present in the estuary

February � Msy, 1973 and in January, 1974  Table 48 !. Greatest abundance

occurred in March and April, vhen 75.6$ of the year ' s catch occurred.

At no North Edisto station were spotted hake present during all months

and none were captured during the entire year at two of the three

tributary stations, Lower Toogoodoo Creek and Dawho River.

In the South Edisto River, 46l spotted hake, with a total weight

of 5.6 kg, were caught during the yes.r  Ta'ble 12!. In this estuary,

the species ranked sixth in numerical abund.ance, constituting 4 . 6g

of the total number, and sixth in veight, representing 5.8$ of the total

fish biomass for the 12-month period. All spotted hake caught in the

South Edisto vere taken at the most seavard station  Bay Point!, vith no

penetration into the estuary, This species was present from February

tc May, but vas most abundant in March and April when 97.8$ of the

total catch for the year occurred  Table 49!.

In the Cooper River, 582 spotted. hake, with s. total weight of

6.1 kg, vere caught during the year  Table 14!. In this estuary, the

species ranked fifth in numerical abundance ~ constituting 5. 6$ of

the total number, and seventh in weight, representing 4.4$ of the total

fish biomass for the 12-month period. Spotted hake were captured. only

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

River mouth stations!, with no penetration further upriver during the year .
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The Cummings Point station, at the mouth of the estuary, accounted. for

64.9$ of the year's catch. Spotted hake occurred. in the Cooper River

from February to May and were most abund.ant in May, when 68. 9$ of the

total catch for the year occurred  Table 50!.

Distribution and relative abundance of spotted hake at additional

stations trawled quarterly in the northern, Charleston, and southern

regions of the state are summarized. in Ta'ble 51.

Brevoortra, ~t annus  Atlantic Menhaden!

Total catch. During the year, 823 Atlantic menhaden  Brevoortia

~trannus! vith a total weight of 8.9 rg, vere obtain.d at all stations

combined  Table 7!. This species ranked ninth in numerical abundance

statewide, constituting 1.3$ of the total number, and lith in weight,

representing 1.6'5 of the total fish bioma,ss for the 12-month period.

collected in the estuaries during the yes.r ha.d a total length range

of 35 - 243 mm and occurred over a bottom salinity range of 0.1 � 30.3o/oo

and a bottom temperature range of 12.0 - 31.0 C  Table 8I.

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

This species va.s present in some life stage in South Carolina estuaries

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

33 � 217 mm in July, and. 63 - 2l7 mm in December. Young-of-the-year

first appeared. in bottom travl catches in June and July, with total

lengths ranging from 38 � 57 mm in June a.nd 33 � 57 mm in July. At

least tvo year-classes were present, but relatively low numbers hinder

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

49 Atlantic menhaden, vith a tot� veight of 0.9 kg, were caught

during the year  Table 10!. In !his estuary, the species ranked 15th

in numerical abundance, constituting 0.25 of the total number, snd

20th in veight, representing 0.5$ of the total fish biomass for the

12-month period. This fish vas present in North Edisto catches during

6 months of the year, with a slight peak in February  Table 53!. No

Atlantic menhaden vere captured. from late summer through the end of the

year in the North Edisto estuary,

In the South Ed.isto River, 99 Atlantic menhaden, with s. total

veight of 2.7 kg, vere caught during the year  Table 12!. In this

estuary, the species ranked 12th in numerical abundance, constituting

1.� of the total number, and 8th in weight, representing 2.8$ of the

total fish biomass for the 12-moth period. This fish was present in

South Edisto catches during the mo~ths of February through April, June,

August, September, December, and January with the maJority of the catch

occurring in January  Table 53!.

In the Cooper River, 583 Atlantic menhaden., with a total weight

of 3.0 kg, were caught during the' year  Table 14!. In this estuary, the

species ranked fourth in numerical abundance, constituting 5.6g of the

total number, and 12th in. weight, representing 2.2C of the total fish

biomass for the 12-month period.. This fish vas caught every month but

September in the Cooper River  Table 53!. Peak catch occurred in June,

when the ma!ority of the year 's total vere captured,

Distribution and. relative abundance of Atlantic menhaden at
I
I

additional stations trawled quarterly in the northern, Charleston, and

southern regions of the state are also summarized .in Table 53.
J



afQP fa FI' 0 «I
I EQP aj
IA 0

al «P0. faaj

0«P 0

al
0 xcn

«N
hf

,I
0hl

Q' 0
t!Qtf Ql

0 CC

«!j J

O O
fc
0 .0J Qla!

aj ja

ajI!I
0Q!

Q! I
QP

0 0
«0

f
+Ilt

8 0

al
I

0

0a. f
:1n
th lh

0
2

PJ
0

0 gl

at ~ I

A IQ 0
O tjdQP

P Ph

0 QP
Oea

Ql

ajE~

0I

'«1

0

A 	

fJ

0 f.'
.-! I

0aj
+

0tI
fcpap 0~ f 0
0 IwIJ Ql

af
I
00

L

0

«P LQPat
0

cd "f

0

0 QP
af IAS:C!

+P
0
«I 0 0

aj
0

D t.-w 5P M C!l � w � w D
0!O 0 O 0! t!f O 9 O t�

c«c D r 1«0 K! C � 0! -1 C!I0! E«
I

Ice'c«P I 'N + IN'0 «0
IN

I 0! I . I «Ct -1 «0

«N a! t!I a! 5 5 5 alR N Z rQ LQ C th

0
0 cdO
dj

al
QP 0



116

Total catch. During the year, 578 Atlantic bumper  Chloroscombrus

~chr surus! vdth a total weight or 3.h hg, vere obtained at all stattoos

combined  Table 7!. This species ranked. 10th in numerical abundance

statevide, constituting 0.94 of the total number, and 20th in weight,

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

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�

32e3 /oo and a bottom temperature range of 18,4 � 30.5 C  Table 8 !,0

for Atlantic bumper from all stations is summarized in Table 54. This

species occurred in Soph Carolina estuaries from July to November and

was abundant only in September and October. Total lengths ranged from

43 - 92 mm in August, 38 � 112 mm in September, and 38 - 132 mm in

October.

Distribution and relative abundance. In the North Edisto River,

59 Atlantic bumper, vith a total weight of 0,3 kg, were caught during

the year  Table 10!. In this estuary, the species ranked 13th in

numerical abundance, constituting 0.2$ of the total number, and. 26th

in weight, representing 0.2$ of the total fish biomass for the 12-month

period. This fish was caught in the North Edisto only in late summer

and fall, between August and November, with peak a'bundance occurring

in September  Table 55!.

In the South Edisto River, 491 Atlantic bumper, vith a total weight

of 2.9 kg, were caught during the year  Table 12!I, In this estuary,
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the species rs.nked fifth in numerical abundance, constituting 4.9$

of the total 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 Zdista only in late summer and early fall, between August

and October, with the maJority of the year's catch occurring in September

 Table 55!.

Zn the Cooper Rf.ver, only 3 Atlantic bumper, together weighing

<0,1 kg, were caught during the year in August and November  Table 14!.

Zn this estuary, the species ranked 27th in numerical abundance,

constituting <0.1$ of the total number>snd 43rd in weight, representing

<O.l g of the total fish biomass for the 12-month period.

Distribution and relative abundance of Atlantic bumper at additional

stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 55.

Alosa aestivalis  Blueback Herring!

Total catch. During the year, 462 blueback herring  Alosa aestivalis!

with a total weight of 1.5 kg, vere obtained at all stations combined

 Table 7!. This species ranked 11th in numerical abundance statewide,

constituting 0,7C of the total number, and 33rd in weight, representing

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

collected in the estuaries during the year had a total length range of

o35 � 307 mm and occurred over a bottom salinity range of 0.1 - 25.1 /oo

and a bottom temperature range of 11.5 � 29.0 C  Table 8!.
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for blueback herring fram all stations is summarized in Table 56. This

species was present during l0 of' the 12 months sampled. Total lengths

ranged from 48 � 307 mm in February, 33 � 52 mm in July, and. 53 � 82 mm

in January, l974. Those caught in February, ranging from 48 � 77 mm, were

fish spawned the previous spring and. 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 October .

Distribution and relative abundance . In the 5Iorth vista River,

66 blueback herring, vith a total weight of 0.1 kg, were caught in one

tow in February  Table l0 and Ta'ble 57!. In this estuary, the species

ranked 10th in numerical abundance, constituting 0.2$ of the total

number, and 36th in weight, representing 0.1$ of the total f'ish biomass

for the 12-month period.

In the South Kdisto River, 16 blueback herring, with s. total weight

of <0.1 kg, vere caught during the year  Table 12!. In this estuary,

the species ranked l9th in numerical abundance, constituting 0,2$ of

the total number, and 36th in weight, representing <O.lg of the total

fish biomass for the 12-month period.. This fish vas present in South

Edisto bottom travl catches only during the 2-month period of August and

September  Table 57!.

In the Cooper River, 373 blueback herring, with a total weight of

1.4 kg, were caught during the year  Table 14!. In this estuary,

the species ranked eighth in numerical abundance, constituting 3.6C of

the total number, and 16th in ~eight, representing 1.0$ of the total
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fish biomass for the 12-month period. This f'ish occurred in Cooper River

bottom trawl catches during 10 of the 12 months, wj,th Peak abundance

occurring in the estuary in January  Table 57!.

Distribution and relative abundance of b].ueback herring at

additional stations trawled quarterly in the norther zz s Charleston, and

southern regions of the state are also summarized izz Tsble 57,

Trinectes maculatus  Hogchoker !

Total catch. During the year, 399 hogchoker  Tz izzectes maculatus!

with a total weight of 3,5 kg, vere obtained, st all stations combined

 Table 7!. This species ranked 12th in numezica1 abundance statewide,
constituting 0.6$ of the total number, and 19th in weight, representing

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

in the estuaries during the year had. a total length z azzge of 21 - 152 mm

and occurred over a bottom salinity range of' <0.1 � 32.3 /'oo and. a bottom

temperature range of 6.6 � 30.5 C  Table 8!,

for hogchoker from all stations is summarized in Table. 58. This species
was present in South Carolina estuaries throughout the year.

lengths ranged from 38 - 152 mm in April, 48 � 132 nsn izz July, and

18 � 152 mm in December. The hogchoker has an extend.ed. spawning season
in the Carolinas, from at least Nay to August  Hildebz and and, Cable,
1938! ~ As a result young-of-the-y«r, probably the progeny of the
previous year's late spawnezs, were present at the stsLz't of the study
in February. This yeaz-class can be traced from Feb''u~ to August, with
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-total lengths ranging from about 33 � 72 mm in March, 38 � 67 mm in June,

and 53 � 72 mm in August. From August to October nev recruits apparently

from the current year's spawning, first appeared in trawl catches.

Further tracing of these young-of-the-year is difficult due to possible

overlap in the fall between these fish and the earlier year-class, nov

a year old.

Distribution and relative abundance. In the North Edisto River,

63 hogchoker, vith a total weight of 1.6 kg, were caught during the

year  Table 10!. In this estuary, the species ranked 11th in numerical

abundance, constituting 0.2$ of the total number, and 13th in weight,

representing 0,9C of the total fish biomass for the 12-month period.

This fish occurred. in North Zdisto bottom trawl catches in relatively

low numbers during the 9-month period from April through December, but

was absent during the colder months from January � March  Table 59!.

In the South Zdisto River, 204 hogchoker, with a tots,l weight

of 1.0 kg, were caught during the year  Table 12 !. In this estuary, the

species ranked. ninth in numerical abundance, constituting 2.0$ of' the

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

biomass for the 12-month period. This fish occurred. in South Edisto

bottom trawl catches throughout the year, with peak abundance occurring

during November and December  Table 59!.

In the Cooper River, 52 hogchoker, vith a total weight of 0.3 kg,

vere caught during the year  Table 14!. In this estuary, the species

ranked 14th in numerical abundance, constituting 0.5$ of the total

number, and. 26th in weight, representing 0.2$ of the total fish biomass

for the 12-month period. This fish occurred. in Cooper River bottom
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trawl catches in relatively low numbers during 8 of the 12 months:

Mar ch through Nay, August through October, and December through January

 Table 59!.

Distribution and relative abundance of hogchoker at additional

sta,tions trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 59,

~Sr~rn hurus gulag iusa  Blackcheek Tonguefish!

The blackcheek tonguefish  Sgm~hurus plagiusa! is the most common

species of S~~hurus 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; Bohlke and Chaplin, 196S; Topp and

Hoff, 1972!. This fish is the most a'bundant cynoglossid species fn

South Carolina, inshore waters and is present in some life stage during

all months of the year and in all ma!or estuaries or coastal regions

of the state  Tables 5 and 60!. Fowler �945! earlier observed wide

distribution for this species in South Carolina coastal waters.

Dahlberg and. Odum �970! and Hoese �973! also found this species through-

out the year in several Georgia estuaries.

Total catch. During the year, 362 blackcheek tonguefish with a total

weight of 6. 0 kg, were obtained at all stations combined.  Table 7 !.

This species ranked 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 period.
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fish collected i.n the estuaries during the year had a total lergth

r~nge of 53 - 156 sm and occurred over a. bottom salinity range of

0.1 - 34.2 /oo and a bottom temperature of 8.6 - 30.5 C  Table 0!.

for 'blackcheek tonguefish from all stations is summarized in Table 60.

At various locations throughout its range, this species spavns at sea

over ext,ended period.s of time. In North Carolina,, Hildebrand and, Cable

�930! found the spawning season extending from May to October, with

the height of' spawning probably occurring in June. Ln Florida, Topp

and Hoff �972! reported that spavning occurred. as early as February
and continued to September.

The smallest specimen in the present study was captured in September,

suggesting that spawning and early recruitment in South Carolina occur

during roughly the same season as 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

 Hildebrand and Cable, 1930!, these fish were probably not results of

the previous summer-falL spawning.

This species wa.s present in South Carolina estuaries at modal

lengths of 140 mm and 120 mm in March and. April. From Nay through

August, only a. few small tonguefish vere available to the travl, possibly

due to seaward mi.gration for spawning, vhich occurs about this time

 Hildebrand and Cable, 1930!. In September newly-recruited young-of-the-

year, represented by a single specimen at a total length of about 55 mm,

once again appeared in the estuaries. BLackcheek tonguefish ranged in



total lengths from 63 - 142 mm in November, 73 � 152 mm in December,

and 83 � 157 mm in January. Further interpretations of these da:a

are difficult due to possible overlap of mor'e than one year class.

Distribution and relative abundance. In the North Edisto River,

101 blackcheek tonguefish, with a total weight of 1.6 kg, were

caught during the year  Table 10!. In this estuary, the species ranked

eighth in numerical abundance, constituting 0.4$ of the total number,

and 12th in veight, representing L.Og of the total fish biomass for the

12-month period. This fish vas present in the North Edisto during

all months, vith relatively even seasonal distribution  Table 61!.

Slight peaks in abundance were noted. in April, December, a.nd January.

In the South Edisto River, 147 blackcheek tonguefish, with a total

weight of 2.6 kg, vere 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 2.7g of the

total fish biomass for the 12-month period. This fish vas present in

the South Edisto during 9 of the 12 months  Table 61!. Low abundance

during May - August coincides with probable seaward migra.tion for

spavni ng .

In the Cooper River, 38 blackcheek tonguefish, vith a total weight

of 0.6 kg, vere caught during the year  Tabl.e 14!. In this estuary, the

species ranked 16th in numerical. abundance, constituting 0.4$ of the

total number, and 22nd in veight, representing 0.4$ of the total fish

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

River during 8 of the 12 months  Table 61!,
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Distribution and relative abundance of blackcheek tonguefish at

additional stations trawled quarterly in the northern, Charleston,

and southern regions of the state are also summarized in Tsble 61.

Dorosoma ~etenense  Threadi'in Shad!

Total catch. During the year, 327 threadrin shad  Dorosoma ~etenense]

with a total veight of 0.9 kg, vere captured. at all stations combined

 Table 7!. This species ranked 14th in numerical abundance statewide,

constituting 0.5$ of the total number, and 36th in weight, representing

0.2$ of the total fish biomass for the 12-month period.

collected in the estuari.es during the year had a total length range of

36 � 134 mm and occurred over a bottom salinity range of 0.1 - 32.3o/oo

and a bottom temperature range of 16.6 � 29.9 C  Table 8!.

for threadfin shad from all stations is summarized in Table 62. Some

life history stage of this species is present during most of the year.

Total lengths ranged from 68 � 137 mm in February, 33 � 122 mm in July,

and 38 � l02 mm in January.

Distribution and relative abundance, In the North Edisto Biver,

only 10 threadfin shad, with a total weight of O.l kg, were caught

during the year  Table 10!. In this estuary, the species ranked, 27th

in numerical abundance, constituting < 0.1$ of the total number, and.

46th in weight, representing <0,1$ of the total fish bioms,ss for the
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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 2.8g of the

total number, and 19th in veight, representing 0.5$ of the total fish

biomass for the 12-month period. With the exception of March and May,

this fish was present in Cooper River bottom travl catches from

December through August, with peak abundance in January  Table 63'.

Distribution and relative abundance of threadfin shad at additional

stations travled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 63.

Anchoa ~he actus  Striped Anchovy!

Total catch. During the year, 216 striped anchovy  Anchoa ~he actus!

vith a total veight of 1.7 kg, were obtained at all stations combined

 Table 7j. This species ranked 15th in numerical abundance ststevide,

constituting 0.3$ of the total number, and 30th in weight, representing

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

collected in the estuaries during the year had. s, total length range

of 58 - 140 mm and occurred over a bottom salinity range of 8.8 � 34.4 /oo

and. a bottom temperature range of 16s9 - 30.5 C  Table 8j.
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for striped. anchovy from all stations is summarized in Table 64. This

species was most prevalent in the fall of' the year, with total lengths

ranging from 63 � 122 mm in September, 73 � l32 mm in October, and 78 � 132 mm

in November.

Distribution and relative abundance. In the North Edisto River,

39 striped anchovy, with a. total veight of' 0.2 kg, were caught during

the year  Table 10!. In this estuary, the species ranked 17th in

numerical abundance, constituting 0.1$ of the total number and 28th

in veight, representing 0.2$ of the total fish biomass f' or the 12-month

period., This fish was present in North Edisto bottom travl catches in

small numbers from Nay to November  Table 65!.

In the South Edisto River, 79 striped anchovy, with a total veight

of 0.7 kg, vere caught during the year  Table 12!. Zn this

estuary, the species ranked 13th in numerical abundance, constituting

0.8C of the total number, and l8th in weight, representing 0.7$ of the

total fish biomass for the 12-month period. This fish was present in

South Misto bottom trawl catches only during f'all months, from

September � November  Table 65!.

Zn the Cooper River, 32 striped anchovy, with a total weight of 0.3 kg,

vere caught during the year  Table 14!. In this estuary, the species

ranked 17th in numerical abundance, constituting 0.3$ of the total

number, and. 27th in weight, representing 0.2$ of the total f'ish biomass

for the 12-month period, This fish occurred in Cooper River bottom

travl catches in lov numbers during 4 months: May, September, October,

and December  Table 65!.
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Distribution and relative abundance of striped anchovy at additional

stations trawled quarterly in the northern, Chazleston, and southern

regions of the state are also summarized in Table 65.

Total catch. During the year, 214 Atlantic thread hez'ring

at all stations combined  Table 7!. This species ranked 16th in

numezical abundance statewide, constituting 0.3$ of the total number, and

32nd in weight, representing 0.3$ of the total fish biomass for the

12-month pez iod..

Total ~len h, teaneratnre, snd ~sallnit r~an es. Atlantdo thread

herring collected in the estuaries duzing the year had a total length

range of 40 � 174 mm and occurred over a bottom salinity range of

0,1 � 34,2 /oo and a bottom temperature range of 12.7 - 30.1 C  Table 8!.o

The length-frequency relationship

for Atlantic thread. herring from all stations is sumrmrized ir Table 66.

This species was only present in the estuaries from August to January.

Total lengths zanged from 43 - 82 mm in August and 38 - 177 mm in October,

with a, single specimen in January at 138 mm.

Distribution and relative abundance, In the North Edisto River,

26 Atlantic thz'ead herring, with a total weight of 0.2 kg, were

caught during the year  Table 10!. In this estuaz'y, the species ranked.

20th in numerical abundance, constituting 0.1$ of the total number,

and 30t»»eight, representing 0.1$ of the total fish biomass for the
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12-month period. This fish was present in low numbers in North

Edisto bottom trawl catches frcm late Si~er thrOugh fall, Auguet-

November  Table 67 !.

In the South Zdisto River, only four Atlantic thread herring vere

collected during the year, two each in August and September  Table 67!.

Together these fish weighed O.l kg  Table 12!. ln this estuary, the

species ranked 26th in numerical abundance, constituting < 0. 1$ of the

total number, and 26th in weight, representing O.lg of' the total fish

biomass for the 12-month period,.

In the Cooper River, 45 Atlantic thread herring, with a total

weight of' O.l kg, were caught during the year  Table 14!. In this

estuary, the species ranked 15th in numerical abundance, constituting

O.4g of the total number, and 32nd. in veight, representing O.lg of

the total fish bioma,ss for the 12-month period. Thi.s fish was present in

small numbers in Cooper River bottom trawl catches and only appeared

during August, � October  Table 67!.

Distribution and relative abundance of Atlantic thread herring

at additional stations trawled. quarterly in the northern, Charleston, and

southern regions of the state are also s~ized in Table 67 .

frichiurus ~le turus  Atlantic Cutlassfish!

Total catch. Over the 12-month period, 169 Atlantic cutlassfish

 Trtchiurus ~le urus! with a total weight of 7.6 kg, were obtained at

all stations combined.  Table 7!. This species ranked 17th in numerical

abundance statewide, constituting O.34 of the total number, and 13th

in veight, representing 1,4$ of the total fish biomass for the 12-month

period.
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fish collected in the estuaries during the year had a total length

range of 136 � 667 mm and occurzed over a bottom salinity range of

34.4 /oo and a bottom temperature range of l6.2 � 30.6 C  Table 8!.

foz' Atlantic cutlassfish from all stations is summarized in Table 68 '

This species occurred duriz.g warmer months of' the year in South

Carolina estuaries. Atlantic cutlassfish first appeared in April at a
total length of' 121 � 380 mm. These fish can be further traced from a

modal length of 290 mm in May to a modal length of 450 nun in July.

Distribution and relative abundance. In the North Edisto River,
73 Atlantic cutlessfish, vith a total. weight of 3.5 kg, were caught

during the year  Table 10!. In this estuary, the species ranked ninth
in numerical a'bundance, constituting 0.3$ of the total number, and. 10th
in weight, representing 2.0'A of the total fish biomass foz' the 12-month
period. This fish was present in North Edisto bottom trawl catches only
during the summer  June - August!, with peak abundance in June  Table 69!.

In the South Edisto River, five Atlantic cutlassfish, with a

total weight oi' 0.2 kg, were caught during the year  Table 12!. In this

estuary, the species ranked 25th in numez ical abundance, constituting
O.lg of the total number, and 23rd in weight, repz esenting 0.2$ of the
total fish biomass for the 12-month period. This fish was present in

the South Edisto bottom trawl catches in low numbers. and only during
the summer months of June and August  Table 69!.

In the Cooper River, 25 Atlantic cutlassfish, with a total weight
f o 6 kg. vere caught during the year  Table 14}. Zn this estuary, the
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species ranked 18th in numerical abundance, constituting 0.2% of the

total number, and 21st in weight, representing 0.'5C of the total fish

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

bottom trawl catches in early summer and fall, during Msy, June, and

Septem'ber {Table 69 j.

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.

~Pe ilus ~ale idotus  Harvestyish!

Total catch D.uring the year, 151 hsrvestyish  ~Pe rilus ~ale idotus!

with a total weight of 1,8 kg, were obtained at all stations combined

{Table 7!. This species ranked 18th in numerical abundance statewide,

constituting 0.24 of the total number, and 28th in weight, representing

0.3$ of the total fish biomass for the 12-month period,

in the estuaries during the year had a total length range of 20 - 131 mm

0and occurred over a bottom salinity range of 0.9 � 33.2 /oo and a bottom

temperature range of 17s4 - 30,1 C {Table 8!.

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

fish was present in South Carolina estuaries primarily from July to

December, with individuals obtained occasionally during April and May.

Total lengths ranged from 18 � 62 mm in July, 33 - 132 mm in September,

and 83 � 112 mm in Hovember.
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Distribution snd ~re stive ~ab ~are . In tt:e Io'.r b ".Edis.- River,

60 harvestfish, with a total weight of 0.9 kg, were caught duririg the

year  Table 10!. In th s estuary, the species ranked 12th in numerical

abundance, constituting 0.2$ of the tots.l number, and 17=k in weight,

representing 0.5Is of the total fish biomass for the 12-month period.

This fish wa,s present in North Ed.isto bot om trawl catches dur ing

8 months of the year   able 71!, harvestfish were absent during the

coldest winter' months, from January � Parch and unaccountably in June.

the South Edisto River, this fish was completely absent from

all bottom trawl catches at all stations throughout the year  Table 71!.

ln the Cooper River, 55 harvestfish, with a total weight of 0.7 kg,

were caught during the year  Table 14!. In this estuary, the species

ranked 12th in numez.ical abuno.ance constituting 0.5C of the total

number, a,nd 18th in weight, representing 0.5' of the total fish biomass

for the 12-month period. This fish was present in Cooper River bottom

trawls in Hay and July � November  Table 71!. Karvestfish wez e absent

from catches during the colder months, from December until early spr ing.

Distribution and z'elative a'bundance of harvestfish at add.itior.al

stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 71.

Az ius felis  Sea 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 statewide, con-

stituting 0.1$ of the total number, and 10th 'n weight, representing
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1.8$ of the total fish biomass for the j2-month period.

Tctal lengt~h, ~tern craters, and~a*licit ~ran es. Sea catt'ish

collected in the estuaries during the year had. a total length range

of 58 - 296 mm and occurred over a bottom salinity range of 0.2�

33,2 joo and a bottom temperature range of 16.8 � 30.5 C  Tsble 8!.

for the sea catfish from all stations is summarized in Table 72.

Total lengths ranged from 148 � 267 mm in May, 153 � 282 mm in July,

and 58 � 252 mm in September.

Distribution and. relative abundance. In the North Edisto River,

63 sea catfish, with a total weight of 7.4 kg, vere caught during the

year  Table 10!. In this estuary, the species ranked 11th in

numerical abundance, constituting 0.2$ of the total number, and sixth

in weight, representing 4.3$ of the total fish biomass for the l2-month

period. This fish was present in North Ed.isto bottom. trawl catches from

May � October, with the maJority of' the catch occurring from late spri~g

to mid-summer  Tsble 73!.

In the South Edisto River, only six sea catfish with a total

weight of' 0.3 kg, were caught during the year  Tsble 12!. In this

estuary, the species ranked. 24th in numerical abundance, constituting

0.1$ of the total number, and 19th in weight, representing 0.3$ of the

total fish biomass for the 12-month period. This f'ish was present in

small numbers in South Edisto bottom travl catches in May and July�

October  Table 73 !.

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

of 0.4 kg, were caught during the year  Table 14!, two in May and one



0

! ~ j

CI
O

N W N + rl CV CV rl

R &M CV + CV c-I

cl

H

0
a

II M
0 I

0
p
4 4
P ccI

0 Icl

eA
H ID
0 0

II 4
i'd&
>4 0

I
4

'w II
;C 0

4
0 4'0

.1 0
-' ll H
4p

II
4 0
0 0
0
IJ 8
~a
D' 0
0 A
I

I P
p m

HNI NC-NHCV&NI CVI CVI NI CU I-NI CV I � Nt NC CVC-CVC-CVO M I-cQ cO Ch Ch W D H + CV N & PlM M ~ ~M M I k � CO cG Oc M 0 0 ~ CV
& H & A rf R R rf W + R A A R + R & A W H CV N N CV

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
cO M CO cclcD cclcO PlcO F54! P!cO ccl cO &CO &cG &CO PlcO Wc@ CclcQ cclcD cclcO ccl cOccc me t-I-co CO eve o + H cv cv mrs~~ cc ~e e c-c-cOco a e o o ~ w

& W H W W h W c-I + W M + CV N N CV



cJ
O

 '9
CO

+ Gl I- Ol H Al & H M

Ch
D Al

0
ea

I-VJI Ol1 OJ WOJ I-W
OJ Cc1 Ccl~ M tP LA M M
CV Ol CV Ccl Ol CV Gl OJ Ol GJ

M

I I I I I I I I I I
Cc1cD PlcO WcO ehcD W cOOl OJ Pl ccrc M 0 ~ M ~ M
Ok OJ GJ CV Gk CV B Ccl OJ OI

H 6 OJ + R OJ

 VI-CU I�
I-cD cD Ch Ch
CV OL Gl Gl CU

I I I
~nca mco m
Ht cDcD Ch
CU C4 Ol OJ OJ



J La

adaltJ 0 al
a$0 M �

0

O

4

0
I <rd014 a.'

c,
Cl

l l

0 43
,S hl
0

ap

4

0+l.a 0
lctl

G D

Q4 C0
hba

V l4

cddl A J'
V 0 ClFc'cc xt

0
O O

Illla
C; S.

dpl
0 4 0L- 0

'A 0 al
C 4 al

al
0 0 c-I
V ka

Oav
4

0
-cl ca

0
al

t 0

A 0 8

+ a
0 ao
lc

cd a4
0

I',
r-

0 ca

ca 7
l a$

0

Q 4

0 0

0

ac
dl 4
V c
al
,� I
0
0 0

0 0

V 4
Q cd

0

cd -e

cd m0 lal4 +'
g ."d
p

D O D Gl A' 'RcY c3 N O O
0 O D 0 Qc O hl 0 A D O O

0 C 6 ~ Qc Cd cN ace O O OPJ +AI

I4 cadah

~l

Q 0 al
LPl
acQ

al

A 0 af
0 aa +l

O Ig0ac w
Q cd 0'4 W c4al 0Qc E- ~ O



154

in October  Table 73!, In this estuary, the species ranked 27th in

numerical abundance, constituting ~0.1$ of the .otal number, and 24th

in weight, representing 0.34 of the total fish biomass for the 12-month

period,

Distribution and relative abundance of sea catfish at additional

stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 73.

Ictalurus ~unctatus  Channel Catfish!

Tot,al catch. During the year, 77 channel catfish  Ictalurus

~unctatus! vith s total veidht of 3.2 hd, vere obtained st 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,

collected in the estuaries during the year had. a total length range of

56 � 234 mm and occurred over a very low bottom salinity range of

0.1 - 0.2 /oo and a bottom temperature range of 8.7 � 27.8 C  Table 8!.0

for channel catfish from all stations is s~ized in Table 74. This

species occurred during 7 of the 12 months sampled, To tal lengths

ranged from 203 - 222 mm in February, 113 � 227 mm in June, and 53 - 227 nsn

in December. During November and December two yesr-classes were probably

present.

Distribution and relative abundance. In the North Rdisto River,

ozxLy one channel catfish, with a total weight of 0.3 kg, was caught during
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the year  Table 10!. This specimen was taken in May  Table 75! .

In thi.s estuary, the species ranked 35th in numerical abundance,

constituting <0.1$ of the total number, and 27th in veight, representing

0.2$ of the total fish biomass for the 12-month period.

In the South Edisto River, 61 channel catfish, with a total

weight of le9 kg, were caught during the year  Table 12!. In this

estuary, the species ranked 14th in numerical abundance, constituting

0.6$ of the total number, snd 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, Novem'ber,

and December  Table 75!.

In the Cooper River, 15 channel catfish, with a total weight of

1.0 kg, were caught during the year  Table 14!. In this estuary, the

species ranked 20th in numerical abundance, constituting O,ll of the

total number, and 17th in weight, representing 0.8$ of the total fish

biomass for the 12-month period. This fish vas present in some Cooper

River bottom trawl catches in small numbers from February � April  Table 75 !.

No channel catfish appeared at any time luring the year in catches

from 16 additional stations travled quarterly in the northern, Charleston,

and southern regions of the state  Table 75!.

0~agnus tau  Oyster Toadi'ish!

Total catch. During the year, 76 oyster toadyish  ~O agnus tau!

with a tots.l veight of 4.1 kg, vere obtained at all stations combined.

 Table 7!. This species ranked 21st in numerical abundance state~ide,

constituting 0.1$ of the total number, and 17th in weight, representing

0.8$ of the total fish biomass for the 12-month period.
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collected in the estuaries during the year had a total length range of

23 � 245 mm and occurred over s, bottom salinity range of 2,0 � 34.2 /oo
and a bottom temperature range of 11.6 � 30.4 C  Table 8!.

f' or oyster toadfish from all stations is summarized in Table 76. With

the exception of February, this species was present at some life stage

throughout the year. Total lengths ranged from 58 � 347 mm in May,

23 � 172 mm in July, and 33 � 217 mm in October.

Distribution and relative abundance. In the North Zdisto Rivex',

l9 oyster toadfish, vith a total weight of 0.3 kg, were caught during

the year  Table 10!. ln this estuary, the species ranked 22nd in

numerical abundance, constituting Q.lg of the total number, and 24th

in veight, representirg 0.2$ of the total fish biomass for the 3.2-jnonth

period. This fish was present in North Edisto catches in sma3.1 numbers

during 8 months of the year  Table 77!.

In the South Edis o River, only two oyster toadfish, vith a t,otal

veight of O,l kg, vere caught during the year  Table 12!, one in

April and, one in June  Table 77!. In this estuary, the species ranked

28th in numerical abundance, constituting < 0.1$ of the total number, and

33rd in weight, representing < G.lg of the total fish biomass for the

month period.

In the ooper River, 24 oyster toadfish, vith a total weight

3.1 kg, vere caught during the year  Table 14!, In this estuary,

species ranked 19th in numerical abundsnce, constituting 0.2$ of

total number, and lith in veight, representing 2.3g of the total fish

biomass for the 12-month period.. This fish vas present in Cooper Riv~r
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bottom trawl catches in relatively low numbers during 7 months of the

year  Table 77!.

Distribution and relative abundance of oyster toadfish at additional

stations travled quarterly in the northern, Char3.eaton, and. southern

regions of the state are also summarized in Table 77 .

Larimus fasciatus  Banded Drum!

Total catch. During the year, 75 banded. drum  Larimus fasciatus!

with a total weight of 2.1 kg, were obtained st ell stations combined

 Table 7!. This species ranked 22nd in numerical abundance statewide,

constituting 0.1$ of the total number, and 26th in weight, representing

0. 4$ of the total fish biomass for the 12-month period..

collected in the estuaries during the year had. a total length range

of 37 � 146 mm and occurred over a bottom salinity range of 12.9�

34.2 /oo and a bottom temperature range of 16.0 - 30.5 C  Table 8!.

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 � 1.07 mm in Beptember, and 48 � 147 mm in

November .

Distribution and relative abundance. In the North Zdisto River,

50 banded. drum., vith a total weight of 0.4 kg, vere caught during the

year  Table 10!. In this estuary, the species ranked 14th in numerical

abundance, constituting 0.2$ of the total num'ber, and 22nd in weight,
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representing 0 ~ 3$ of the total fish biomass for the 12-month period.

This fish was only present in North Edisto bott' trawl catches during

the second. half of the year, from July � December  Table 79!.

In the South Edisto River, only six banded. d.rum, with a total

weight of O.l kg, vere caught during the year  Table l2! . In this

estuary, the species ranked 24th in numerical abundance, constituting

0.1C of the total number, and 31st in weight, representing Q.lg of the

total fish biomass for the 12-month period. This fish was present

in South Edisto bottom trawl catches only in low numbers from

September through December  Table 79!.

In the Cooper River, banded drum were completely absent from all

bottom trawl catches at all stations throughout the year  Table 79!.

Distribution and r e lat ive abundanc e o f band ed. d rum at s dd it ional

stations trawled quarterly in the norther~, Charleston, and, southern

regions of the state are also s~ized in Table 79,

Menticirrhus americanus  Southern Kingfish!

Total catch. During the year, 75 southern kingfish  Menticirrhus

americanus! with a total veight of 1.8 kg, were obtained at all st,ations

combined  Table 7!. This species ranked 22nd in numerical abundance

statewide, constituting O.lg of the total number, and. 27th in weight,

representing 0.34 of the total fish biomass for the 12-month period.

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

of 43 � 271 mm and occurred. over a bottom. salinity range of 0.9 � 34.2 /oo

and a bottom temperature range of 9.2 � 30.1 C  Table 8!.
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for southern kingfish from all stations is summarized in Table 80.

Thi s spec ies was present in South Carol ina estuar ie s at some 1 i f e stage

throughout the year. Total lengths ranged from 108 � 197 mm in May,

43 � 167 mm in July, and 63 - 167 mm in Septem'ber.

Distribution and relative abundance. In the North Kdisto River,

47 southern kingfish with a total veight 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 num'ber, and 14th

in veight, representing 0.7$ of the, total fish biomass for the 12-month

period, This fish was present in small numbers throughout the year

  except August! in North Edisto bottom trawl catches  Table 81!.

In the South Edisto River, 17 southern kingfish, with s. total

veight of 0.2 kg, vere caught during the year  Table 12!. In this

estuary, the species ranked 18th in numerical abundance, constituting

0.2$ of the total number, and 20th in weight, representing 0.2g of the

total fish biomass for the 12-month period. Small numbers of this fish

were occasionally present in South Zdisto bottom trawl catches during

the year  Table 81!.

In the Cooper River, only three southern kingfish, with a total

veight of O.l kg, were caught during the year  Table 14!, one in

August and tvo in October  Table 81!. In this estuary, the species

ranked 27th in numerical abundance, constituting ~ 0.1$ of the total number,

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

the 12-month period..

Distribution and relative abundance of southern kingfish at additional

stations trawled quarterly in the northern, Charleston, and southern

regions of the state are also summarized in Table 81.
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DISC'J'iSI0: 

total oz 62,684 . ish, represent.ing 88 sl.ec'es from 46 familj.es,

wa.s caught by bottom trawl n ."-ou.h Caro'ina. estuaries  iuring the

12-month sampling period from Fer. u~"y, 973 thr;ugh January, 1974 .

However, the vast ma/ority cf' the total catch was ccnmipr ised of' but

s. few species. tel'ifer lanceolatus  star drum! was the raost abundant

and wi+h Anchoa, mitchilli  bay anchovy!,:he second most numerous species,

accounted for over one-half of the total number of' fish caugh+ during the

year . .Lese rwo .;necies, aloud with ~Yicrono on urculatus  Rtlantic

Crcaker! ar,d LeioatOmuS Xan+huruS  spOt!, in turn made up 80.$+d Of the

The six most rlrmerous species wer e all sciserids, with the ex" eption

of' one engraulid, Anchoa mi+chilli, which rar.ked secord. Ranked in

decreasing order oz sbur dance, these sciaenids were; +ellifer lanceolatus >

Leiostoau xenthurus > "ynosc'on ~re ills  weakfish ~<tie. o c on undulatus

ha' rfdieila chrvsura  si'ver yerch , -i:e low runler of Nenticirrhus

americarus collected   able 7! was somewha surprising, considering the

relatively gr ea er number s o" t.,is species collec ed 'by earlier Fouth

Carol'ra investigators  9earden, 1963!.

Contributions to he total catch ir terms of weight were spread

over a. sligI tly larger numbe" of s ecies, with r.ine species consti+uting

80.6;s o. the ots.l catch by weight. Fourteer spec'es each contributed. > 1 .0$

of the total catch biomiass.

tots' number caught. 0nly 18 species were each a'ble to contribute >0.1$

of the total number of fish caught. The remair.ing 70 species least frequertly

encountered, when combi.r.ed, accounted fo only 2.0$ of the total catch.
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Except fox' Ictalurus catus  white catfish!, the six most abundant

species by weight wex e once again sciaenids. Ranked in decreasing order

of ahundance, these sciaenids vere; gtellifer lanceolatus > ~Micro o on

undulatus > Leiostomus xanthurus > Bairdiells. ~chr aura > ~C nuncios

~re alia. Because it is small even as an adult, Anchoa mitchilli, though

numerous, contributed only 3.5$ of the t,otal catch biomass.

Many of the most common species were present during much, ox all,

of the year, 'but displayed, ses.sonal variations in abundance. For

Stellifer lanceolatus, our length-frequency data  Table 9! indicate

that both young and adults were present in South Carolina estuazies d.ux'ing

the summer spawning season. Fox' the remaining four common sciaenid.s,

changes in seasonal abundance were more dramatic and in al' cases were

influenced. by migrations to offshore waters for spawning. Two of these

sciaenids were fall-winter spawners and. two were spring-summer spawners.

Thus, M~icro o on undulatus  a fall-winter spawnerI wss present primarily from

April to October, followed by offshore migration from 'november to March,

with earliest recruitment of young-of-the-year into bottom trawl catches

occurring in January at a total length of about 20 mm. Leiostomus

xanthurus was most abundant in the estuax'ies from April to August, with

movement offshore beginning in September for vinter spawning, followed.

by return of new recruits probably in February and March. These young-of-

the-yeax' spot first became vulnerable to our bottom trawls upon assuming

a benthic mode in April at total lengths of 18 � 42 mm. After spx ing-

summer spavning, ~C nuncios ~re alia was most ahundant during midsummer to

fall, with migration offshore beginning in late fall, folloved. by return

to the coastal nursery grounds in spring. Recruitment of progeny, as

reflected in bottom travel catches, followed. in June at total lengths of

23 - 52 mm. Bairdiella chxlfsura, a late spring-early summer spawner,



was most abundant from late summer to January with first recruitment

in+o trawl catches during July at total lengths o 33 � 87 mm ~

Seasonal distribution patterns va.ried considerably among the

rems.ining t}".ree most common species. Anchoa mitchilli was preser.t

throughout the year, with recruitment o young-or -the-year into bett.'m

trawls beginning ir. July at a total ler,gth of a.bout 20 mm. Ictalurus

catus was .he most residential cf the frequentl; -occurring specie an i

waS preaent thrOughOut the year, With reCruitment intO traWl ca+C}leS

in gulf at total lengths of 26 - 67 mm ~t'ro t::!.". ~r'us  sgo'-ted

hake! exhibited one of the r,".ost dramatic seasonal patterns, heir g present

in reasonable nunbers from February to Hay but a}.r ustly disappearing

before June and presumably remaining in deeper waterm outside,.ou.h Caro'ina

estuaries through December. Recruitment of your,g-of-the-year for +.h'.s

gadid was first observed in January at a, total length o. about F5 mm.

Times of recruitment and total lengths a. w};i c}; these new recruits

first appeared were based throughout this report on vu nerabiltty to

csp+ure hy the 2.5-cm �-inch! stre ch mesh bo tom .r'awls. Therefore,

for most species utilizing Sou.h Carolina estuary e; as nursery grounds,

planktor'ic larval and postlarval s+ages were pro}a} ly presen+ ror;.

several weeks to as much as two months prior o,.p} earance of t}..e new

rec. uits in the trawl catches-

Of the three rivers sampled intensively, the 1}orth Edisto sy tern

exhibited the greatest diversity, with � spec'es caught during the year ~

The benthic fish community in the North Edisto was d minated numer ically

by Stellifer lanceolstus, followed. by an Anchoa mi.chilli - Leiostomus

xanthurus � h~ticro o on undulatus assemblage. Tl e gadid ~Uro I:. ci" .~re ius,

the sciaerids ~C nuncios ~re alia and Bairdiella -.".r- ura, and the
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cynoglos aid ~S~~hurus gi~la iusa  blackcheek tonguef ish! also occurred

fr equently.

The benthic fish community in the South Edisto River was represented

by 47 species. Bottom waters again vere dominated numerically by

Stellifer lanceolatus, folloved bp a M~fcro o on undulatus � ictalurus

cetus � Ancboa mitchilli assemblage. Chloroscombrus ~chr eurus  Atlantic

bumper!, ~Uro h cis ~re ius, ~Cnoscton ~re alia, Leiostomus xanthurus,

Prinectes maculatus  hogchoker!, ~S ccphurus ~ls iusa, and Baird-'ella

~cd' sure also occurredofte. n.

The benthic fish community in the Cooper River ws.s represented

by 57 species. In terms of numerical abundance, bottom waters were

dominated almost eduallp bf Stellifer lanceolatus and ~Micro o on undulatus,

followed by an Anchoa mitcbilli � Br evoortia ~t annus  At'antic menhaden!

~Urn ' cis ~re ius assam'blage  replacing *he supporting sciaenid assam'binge

found in the North Edisto River!. ~C nuncios ~re alia and Leiostomus

xanthurus, along with Alosa aestivalis  biueback herring!, Ictalurus catus,

Boresome petenense  tbreadfin shad!, and Bairdiella ~chr sure also w,ere

common.

Stations were selected to indicate present conditions of benthic

ichthyofauna in the ma!or estuaries of South Carolina. These estuaries

generally fall into one of two groups: those with source waters originating

well above the fall-line and those represented by coastal plain rivers.

The former rivers, such as the South Edisto and Cooper, are sub!cot to

spring freshets and. floods and carry heavy sediment loads. The latter,

such as the North Edisto River, as s. rule do not experience large variations

in freshwater discharge and.  io not contain large quantities of suspended

s ediment s .



The North Edisto was selected for intensive trawling because this

river is an excellent example of a high-salinity estuary, characteristically

mixo-polyhaline  Venice System, 1956!. Although this vater course has

no maJor freshvater inflow, a large area of intermediate salinities is

present, This estuary is relatively pristine and contains large shrimp

nursery grounds and many oyster leases. The river has minor connections with

the South Edisto. Stations vere 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 inflov.

As s. result the South Edisto, in contrast to the North Edisto, provides

for study an excellent example of a lov-salinity estuary, with the upper

half characteristically mixo-oligohaline and. the seavard half mixo-

mesohaline  Venice System, 1958!. Stations vere selected to represent the

entire salinity gradient from the river mouth upriver to locations well

above the permanent freshwater line. The South Kd.isto is a prime nursery

ground for blue cra'bs, shrimp, snd coastal migrant fishes  principally sciaenids

ard clupeids! snd, like the North Ed.isto, remains relatively pristine.

Because both branches of the Edisto have been less affected 'by man' s

activities than many of the other ma!or estuaries in South Carolina,

data gathered. during this study will provide added. insight into cond.itions

of estuarine fish populations in unpolluted. coastal ecosystems and vill

establish bs,se line date, prior to further possible utilization of' these

estuaries by industries and municipalities.

The Cooper River vas a.iso selected. for intensive trawling f' or a

number of res.sons. This study should provide useful base line data



for the Cooper River estuary which is experiencing continuously increasing

pressure from extensive port and industrial development. These Cooper

River data are also timely since the U. S. Army Corps of Engineers has

proposed, a plan to redivert freshwater supplied by the Santee-Cooper

impoundment from the Cooper River to the Ss,ntee River to alleviate

heavy silting in Charleston Harbor. This river system bisects the South

Carolina coastal zone and, therefore, geographically provides a reference

river for use in contrasting data from various other estuaries across

the state. This mixohaline  Venice System, 1958! ecosystem provides study

areas represented by �! marine species in open water st the mouth of

Charleston Harbor, �! an estuarine community in the extensive snd often

fluctuating zone of intermediate salinities, and finally � ! upriver an

aquatic zone above the permanent freshwater line, typified by sn ictalurid-

clupeid. � anguillid assemblage over live bottom with submergent aquatic

Trawling during this initial study was restricted to flood. stage

during daylight hours in ord.er to minimize the number of extraneous variabj es

influencing the catch data. Additi,onal bottom trawl stud,ies are currently

being conducted. during all tide stages, day and night, at some of the

same stations occupied. during this investigation. These 25-hour studi s

are designed. to provide information concerning tidal and day-night effects

on bottom trawl catches in South Carolina estuaries.

The significance of sampling location siting in terms of its in-

fluence on observed versus actual species composition, relative abundance,

geographic distribution, and length-frequency relationships should be

considered. Zn field. investigations such as this one, such observa-

tions are, to some extent, influenced by the locations selected for

monitoring. Thus, the species found and. their relative abundances
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are affected by the distribution of stations which vary in salinity,

water depth, bottom type and other physical, chemical, and even

biologiqal parameters. For this reason, great effort vas made to

select stations that would reflect the wide array of environmental

conditions found in South Carolina estuaries. In those estuaries having

freshwater lines, attempt was made to locate stations at the estuary

mouths, at intermediate salinities, and belov and above freshwater

lines. Stations were located over all vster depths and bottom types

characteristically found in South Carolina's rivers, bays, snd sounds.

Two completely freshwater stations  i.e.   0.5 /oo sal.inity year 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 actual species composition

should also be considered. Data, in this report vere limited to findings
from bottom trawling. As a result, these data have emphasis placed on

benthic fishes, particularly the scis.enids, and not on pelagic species,
most notably the clupeids and engrsulids, During t,he South Carolina

Estuarine Survey Program, midwater trawl tows were also conducted

during all seasons at North and South Edisto and Cooper River stations.

Zf midwster catch data had been included in this report, its influence

should have been appreciable on that portion of the results in which

species were ranked in d.ecreasing order of abundance statewide and

individually in the North Zd.isto, South Edisto, snd Cooper Rivers. For

example, Stellifer lanceolatus was ranked statewide as the most abundant.

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

mitchilli dominated heavily while Stel'ifer lanceolatus, chsracteristically a

bottom -dweller  Hildebrand and Cable, l934! was noticeably absent . Zf

rankings were based on composite bottom and midwater catch data,, Anchoa

mit,chilli would d.isplace Stellifer lanceolatus s,s the most common

estuarine fish species collected during the year.

For the same reason several other pelagic species common to South

Carolina have been treated superficially in this presentat ion. However,

more detailed discussions are availa'ble elsewhere, particularly for the

state's anadromous fish stocks composed. primarily of Alosa aestivalis

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

Zn addition, some fish species known to frequent South Carolina

estuaries were either caught infrequently or did. not appear at all

during this study. No seining was conducted along beaches or shallow

littoral zones of rivers, and no collections were made in small creeks.

Thus many groups, such s,s cyprinid.s, atherinids, mugilids, blenniids,

and gobiids, are reported in disproportionately low numbers. Some

informs.tion is available elsewhere on species common to South Carolina

beaches and. areas immediately adJacent to marshes  Cupka, 1972! and

on species frequenting some small creeks  Turner and. Johnson, 1974!.

Since this investigation is a result of an estuarine research

program, no trawl sampling was conducted offshore. Had such sampling

been included, the overall species composition described in. this report

could have been altered appreciably. Some information on species

common to South Carolina offshore areas is available elsewhere  Struhsaker,

1969; Bearden and NcKensie, l971 !. Also a number of the relatively
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common game spec ies such as Pogonias cromis   black drum!, Cynosc ion

nebulosus  spotted seatr cut !, Sciaencps ocellatus  red drum!, Pomatomus

r obatoc e halus   sheeps head !, which f r e quent South Carolina

estuaries, were not taken in large number s because cf their ha'bitat

preferences as well as their mobility as adults.

The reader should keep several add.itional points in mind when

reviewing these data. While the ma/ority of the South Carolina coastal

zone was covered in this stucy, no sampling was conducted north of Winyah

Bay. Some d.ata on f ish species inhabiting this northernmost portion

of the state are ava lable elsewhere  Cupka, 1972!. The length-frequency

tables were based on statewide cruises  i.e. data from 33 stations!

during April, July, and October, 1973 s,nd January, 1974 and on monthly

cruises  i.e. data from 17 stations! encompassing the %orth snd South

Edisto and. Cooper River s dur'ng remaining months. Therefore, conclusiors

concer~ing changes in relative sbundances from month to month should

not be drawn directly from the length-frequency tables. For this type

information, the reader shou'd consult instead the tables presenting

numbers for es.ch fish species occurring monthly and quarterly at

stations in each estuary. Also, these results are limited to s. single

annual cycle, during which meteorological conditions at times fluctuated

atypically. Just prior to the start of cruises in. February, 1973, South

Carolina coastal counties recorded the heaviest. snowfalls the eastern

portion of the state had experienced for the ps.st several deca.des.

Consequent freshwater runoff during spring, 1973, along with heavy rains

in early summer  June!, undoubtedly influenced estuarine hydrography and

in turn, distribution and movements of' fish populeticns during the first
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six months of this study. Also, during the final quarter  Winter, 1973�

1974! unusually mild temperatures prevailed. Thus, the results may not

reflect in every case the anticipated length-fz equency, z elative abundance,

and distribution pat.erne genezally exhibi.ed 'by . ish populations comznon

to South Caz'ol.ina estuaries. For this reason, these studies are being

continued over a number of additional annual cycles . The i nitial data

are presented at this time to pz'ovide a base to which future information

can be added.

The bottom salinity range over which ea.ch species was found  Table 8!

provides an approximate expression of the steno- oz euryhaline nature

of that species in South Carolina estuaries. However, single "strays"

transported. to atypical habitats can greatly extend the salinity ranges

reported.  Table 8!, and these exceptions do not necessarily reflect

the salinity range preferz'ed by the ma!ority of that population. Qn the

other hand, the ranges as reported do offer minimum estimates of

salinity extremes that can be physiologically tolera.ed, at least for

short periods, by many of the fish species utilizing South Ce,rolina

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 iVorth and. South Edisto e.nd. Cooper Rivez estuaries.

However, some species were limited t.o the river mouths  strictly marine

forms! or to stations considerably upriver  strictly freshwater species!.

lnterestins exceptions were Dorosoma ~etenerse  threadfin shad! and

~pe rilus ~ale idotus {harvestfish!, neither of which occurred in any South

Edisto catches, and Lazimus fascistus  bsnded drum!, which was never

caught at any Cooper River station, including the mouth of Chazleston Harbor.



However, +he differences in salirity reg'mes between ti,e ' or oh:.disto

 high salirity only!, the Soutl: Eaisto, and Cooper . ivers apparertly
inf'luenced considerabl~ .he extent tc which varicu benthic,' ish spe

wer e able to penetrate each of' these estuaries. For example, Anr hc a

mdtchil i and ~Coos ic... r~ealis were both widel�" distributed at all

stations in the .'JorthEdisto  .ables 18 and 33!, b. t in the South

Edisto and Cooper IIivers their numbers decree.sed with increasing

distance inland  Tabl es 19, 2iJ, 34, and 35!. Twc other commor sfeciP

Stellifer lanceolatus and Leiostomus xanthur us, also . requented th~

entire liorth Edisto t stuary  Tables 1 and 26 ! but were unable tc

penetrate the freshwater 'ines on either the "o; h Edisto or Cocper

Ikivers  Tables l3, 1;, P9, and 30!.

L~~:o '.."ci ~re iu: wa: the mo"t stere.'.sline cf .!c @hi'requentll-
encounter edmarine species ard occurred only in hi;,ii salinities. This

species was widelv oistr ibuted. in the ."Jorth Fdisto  Table 48! nut was

unable to penetrate urther inland tha.n the mouths of the South Edisto

and Cooper P'vers  'I'aLles 49 and 50!. 1ctalurus cat;;s occupied the

opposite salinity extreme. This catf ish was absent .rom the uior+h Edisto,
with the exception of a single individual caught a,t one statio~ upriver

 Table 43! . in the . out h Hdisto and Cooper P,' vers, however, the species
was able to occupy stations from freshwater seawa.d to within a few

miles of the estuary mouths   ables 44 and 45!.

I'he relatively small, fine-mesh 'bottor trav!:: were geared generally
toward capture of sma 1 fish. As a result, f'cr spe"ies having lif'e

cycles of three or more years, the portions of population structures

represented by older, and subsequently arger, ' h cften are not evider..

on most of the length-frequency tables l."esent.d <e.q. ~Cw"acier. ~re a is I'
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Absence of older fish from the trawl catches could not always be

attributed, to migrations from the estus.ries, The absence of large adult

fish in the catches during some portions of the year  e.g. Leiostomu.s

~xanthur s! sas prohahly due, at least in part, *o avoidance of, or

escapement from, the small 6-m �0-ft! trawl. Also, body sizes for

adults of some species, especially Anchos, mitchilli, were critically

close to the mesh size utilized and.,st times, escapement t?rough the

mesh was observed during haul back of the trawl as tLe catch approached

the surfs.ce,

Length-frequency, relative abundance, and seasonal distribution

patterns obtained for most species generally compare fs,vcrably wit?,

results obtained, in earlier estuarine studies in the Carolinas and

Georgia  Welsh and Breder, 1923; Hildebrand s.nd Cable, 1930; 1934;

1938; Csrlander, 1969; Miller ard Jorgenson, 1969; Struhsaker, 1969; Dahl-

berg and Qdum, 1970; Dahl'berg, 1971; Hoese, 1973!. Data which varied

appreciably from earlier findings were so noted in the treatment of

resu,its f' or each species.
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In February, 1973 the South Carolina Wildlife and Marine Resources

Department initiated a major statewide estuarine research program. This

"Environmental Hase Line Study of South Carolina Estuaries" has as

broad objectives the determination of basic biological, chemical, and

physical characteristics of the major estuaries of South Carolina, the

seasonal changes in these characteristics and their interactions over a

several-year period.

This report presents data on relative abundance, seasonal distribution,

and length-frequency relationships for 88 fish species captured by

bottom trawl in South Carolina estuaries during the 12-month period. from

February, 1973 through January, 19/4.

Thirty-three stations were occupied statewide on a quarterly basis.

Seventeen of these stations also were occupied monthly in the Nort'h and

South Edisto and Cooper Rivers. All trawling was accomplished with the

R/V ANITA, a 16-m �2-ft! shallow-draft vessel rigged as a stern trawler.

Twenty-minute tows were made against flood tide during daylight with 6-m

�0-ft! semiballoon otter trawls, 2.5-cm �-inch! stretch mesh.

Tables summarizing the entire year's catch statewide 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 species. Similar tables are presented

for the North Edisto, South Edisto, and Cooper Rivers individually and

species rankings between these three estuaries sampled intensively are

compared.

Total length ranges, bottom temperature and salinity ranges, and

primary locations at which each species occurred are also reported.
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For the eight most common fishes, numbers caught throughout the year

are individually reported by species, presenting catch per month at each

station in each estuary or coastal region of the state.

For an additional 15 fishes collected in moderate abundance,

numbers caught throughout the year are individually reported by species,

presenting catch per month with data for a11 stations combined within each

estuary or coastal region of the state.

Length-frequency relationships are also described for the 23 fish

species most commonly captured by bottom trawl. For each of these species a

single table is presented combining length-frequency data for all stations

across the South Carolina coastal zone.

Available literature on length-frequency relationships and seasonal

abundance and distribution for the benthic fish species most commonly

encountered in South Carolina estuaries is reviewed briefly.

A total of 62,684 fish, representing 88 species from 46 families,

was caught by bottom trawl in South Carolina estuaries during the 12-month

sampling period. However, the vast maJority of the total catch was

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

and, with Anchoa mitchilli  the second most numerous species! accounted

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

These two species, along with ~Micro agon undulatus and Leiostonus

xanthurus, in turn made up 80. 5' of the total number caught. Only 18

species were each able to contribute > O.lgd of the total number of fish

caught. The remaining 70 species least frequently encountered, when corn'bined,

accounted. for only 2.0lo of the total number.

The six most numerous species wer e all sciaenids, with the ex-

ception of one engxaulid, Anchoa mitchilli, which ranked second. Ranked



in decreasing order of abundance, tlfe sc sciaenu .s we=re: Stellifer lan-

Leio.,>emu:L '. rtl urus > ~Cnoscfonceolatus > ~l!icro o on undulatus

~re alia > Bairdiella ~chr sure..

Contributions tc the total catchy in term of weight were spread

over a slightly larger number of species, wit?. n.ine species constituting

8O ~ 6f of the total catch by we'ght. Fourteen species each contributed
~ 1. Oyd o f the total cat ch biomass.

Except for Tctalurus catu, the six most abundant species by weight

were Once again SCiaenids. Banked in decreasing crd r of abundance,

these sciaenids were: St el' ifcr lanceol atua t'.ic.~i+o~on ur dulatus
Le'ostomus xantburu - Bairdiel'a ~rchsura > Cync.*:cion

Because it is small even. as an adult, !'nchoa mite hilli, though numerous,
contributed only 3 - 5 ' of the total catch 'biomas

Of the three rivers sampled intensively, the 'forth Edisto system
ex?.i'bited the greatest diversity, with 62 species collected by bottom

trawl during the year. The benthic fish community in the North Edisto was

dominated by Stellifer lanceola+u, folj owed by nn Anchoa mitchi'li

~re ius, the sciaenid- ~nuncios ~re alia end Baird i ella ~chr sure, and the
cynoglossfd B'f~m !!urus ~la iusa als recurred f'r @neatly.

The ben bic fish corm. unit� ir. the 'outh Ed! =to River was represented
bv ~7 species. Bottom waters were again dominated by Stellifer lanceolatu
f'ollowed by a ~>lfcro o on ur'dulatus � Ictalurus ca*u. � Anchos mitcbilli

assemblage. Chloroscombrus ~ch" eurus, Uroyrhci. ~re ius, ~Cnoscfcn ~re alia.
Leiostomus xanthurus, Trinectes msculatus, ~cc !:uru. ~ola iusa, and
Bairdiella ~chr sure also occurred often.

Leiostomus xanthuzus � ~I!Ic.o o or. undulstus assemblage. The gadid ~Uro h cis



The benthic fish community in the Cooper River was represented.

by 57 species. Bottom waters were dominated almost equally bv Htellifer

lanceolatus and ~Micro o on undulstus, followed by an Anchoa mitchilli

Brevoortis ~t annus � ~Uro h cis ~re ius assemblage  "eplacing the supporting

sciaenid assem'blage found in the North Edisto giver!. ~C noscion ~re alia

and Leiostomus xanthurus, along with Alosa aestivalis, Ictalurus catus,

Boresome ~etenense, and Bairdiella ~chr sure also were comsor..
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