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INTRODUCTION

Marine recreational fishing is of major
social and economic importance in South
Carolina, Surveys coenductesd during the last
ten ysars ipdicate thac at least B8 of all
residents living within 50 silea of che coast
g salt wacer fishing at least oucaslomally
(U.8. Department of Comssrce 1984, 1985a,
15856, 198&). Miring the 1980"s, sstimatsd
armual parcicipacion has included an averags
of asbout 200,000 resident and 260, 000
nonresident amglers. The sverags Yyearly
sffore of all fisharmen has been about 1.4

nillion erips. It is estimated chat
recraational anglers now spend at lesast §200
million a year (n direcc and indirset

expénditures associated with marine £lshing
{Low et al. 1986).

Twe of the primary responsibilicies of
the Marine Eesources Divislom are the orderly
development of marine resources, including
recreational usage, and the managesent of
thass resources for the best interests of the
statea's clclizena. Boch tasks require
knowladge of the extent te which the rescurces
ars belng exploited and by whom. This
requiremsnt has caused managesent agencles to
promote expandsd and more detailed surveys in

order to dafine cha lavels of marins
racraational fishing cacch and effore.
Support for such Improved acatistical

reporting has bean evident at all levels of
marins fishsries managesent.

At the local level, Division personnal
have conducted mumsrous studiess. These have
addressed & diverss wvariscy of recrascional
fishing activities, but they typlcally have
bean restricted to specific typas of fishing,
particular locations, and shert cims
intervals. At ths veglonal lewvel, the
Hational Marine Fisheries Service (WMFS) has
monitored hssdboat sstivicy sines tha asarly
1970 .. Since 1979, tha NMFS Marine
Recreational Fishery Statistics Survey (MRFSS)
has cellscted cacch and sffort daca om shore,
ehartarboat, and private boat angling.
Although these data have besn obtained on a
state-by-sctate basis, theilr applicatiom has
been for regional management. The sampling
leval and resulcant precision reflect this
purpose. HNatlonal surveys, sddressing racher

broad aspsccts of recreational Fishing, have
been comxucted every five years by the U.5.
Fish and Wi{ldlifs Service (USFWS), Daca for
South Carolina’s fisheries, as compiled from
chess various sources, are sumsarized for
1977-1986 in Low et al. (1987).

Seuth Carolina‘s coastal populacien is
growing in comjunction with increasesd coastal
development. Overall parcicipation by beth
resident and nonresident anglers in marine
sport flshing has been increaslng also, at an
average annual rate of asbout 3J.48., Effort
(oumbar of flshing trips) has concurrently
Erown at asn  average annual ‘rate of
approximatsly 10% (Lew st a&l. 1987).
Considerstion of these aspscts lsd the Marine
Rasources Division co sevaluste various sethods
for a comprehensive, statewids somual survey
of marina recreacional fishing ascrtivicy.
Several techniques were studled during 1985
and 1986, wicth the results belng sussarized by
Low et al. (19B6). In the same time frams,
other states (e.g. Gaorgla) took part In the
HEFSS on a cooparative basis wich HMFS,
conduccing ths fleld intercept portion. Afcer
extansive review of the wvarious options
svailabla, chs Oivision
cooparative asgresmsnt wicth HNMFS for
participation in the MRFSS, with funding
support from the USFWS under che Wallep-Breaux
sspansion program. Bagisming in July 1987,
Division perscomel assumed responsibilicy for
cha on-slts Iintsrespt porcion and alse
conducted supplsmsntal DMvision sampling whars

anteread into a

faanibis.

This report dascribas survey sfforts and
results for 1987. [Data provided for March-
Jups wars furnishsd by HHFS, Figures for
July-Decamber reflect thes Division's
parcicipacion. Daca from ths supplesentcal
ssmpling are Included whers approprlate and
ars so ldsntified.

The MRAFSS has Cwe components: 1) =
telephomas survey of bouwseholds t©o oboain
informacion on participation snd I) and on-
site Intercept survey to collect ecaceh,
affore, and demographic dacta. Prier to 1988,
ne sampling was dome in South Carclima during
January and February because of low levels of
sngling activity and high survey coscs. NMFS
has sscimated chat Less than 12% of both total
affort amnd catch ococurs during this peried,
During tha rest of the yesar, data were
collected In twe-month sampling waves. This
information was then combined o produce
estimates of parcicipation, effort, and
catches for sach wave.

This cosponent was conducted by a HMFS
subcontractor., In South Carolina, the
talephons survey covared houssholds in coastal
countiss. During March, April, Nowssber, and
December (waves 2 and &), coastal counties
vars designated as thoss In which sny portion
is within 25 miles of tha coasc, 1.s,,
Basufort, Berkslsy, Charleston, Colleton,



Dorchester, Florence, Georgetown,

Horry, Jasper, Marion, and Illlli-:bm-;

During May-October, the geographic limicr was
sat at 50 miles, sxtending coverages to Include
Allendsls, Basbarg, Clarsndon, ODilleom, and
Orangeburg Countles, The survay was carried
out during two-week periods near the end of
each wave and eollected Information on
participation and the numbers of Eishing trips
by sods and locacion, Sampls sizes were based
on the square root of the county populstions.

Intarviews wers conducted at public
accass points chroughout cosstal FBouth
Carolina, Interviews were woluntary and
eonfidential. Procedures were as prescribed
in the HNMFS Intercept Intsrviewer Training
Marmzal (Magch 1987 revision). Information
collected included ths typs (mode) of Elshing,
area fished, hours fishsad, specles sought,
residency of the angler, whether er mnet the
housshold had a telephone, the angler's age
and sex, and catch data, Catch data routinely
soliciced Included the species csught, cheir
mumber, and disposition (e.g. releassd alive,
used for balc, kespr to eat, wte,). Whare
feasible, wp te ten [lah of sach isportant
speciss wers measured and/or welighed.

Sample sizes (i.s., nusbses of
lnterviews) within esach wave and Godes wvears
based on historical data (from previcus MRFSS
results) for seascmal participationm. Site
selection was mads by a MMFS subcontractor
sccopdipg to & aice list stracifisd on the
basls of ssasonal utllizatlon., Publlc sccess
sites were ranked according to usage rate,
frem norch te south, Tha intercept sites by
sode and wave were then selscted by a computer
scan, with preference for the highest-use
acceas points, Becauss our review of daca
from previcus FHFS surveys [ndicaced chac chia

: rasulted in a disproportionate
geographic distribution of ssspling sffort
(blased toward lecations In ths norchern

diserler), ws @modifisd tHa allecatles
sschanism within the private/rental boat mode
=0 as to obtain appromimately equal (within
wave) sample sizes in sach major geographical
aras,

During 1987, thes Fishing modes sampled
wars shore, charcarbeat, and privacs/rencal
boat (equivalent in South Carclina to private
boatr). Shors fishing included sctivicy from
besches, banks, docks, bridges, and plers.
Charterboats wers defined as thoss carrying up
toe and fIncluding six passsngers for-hirve,
Frivate boacs ware those carrying flshermen on
a non-paying basis. Anglers origimating from
privats points of access, such as parsenally
owmed docks or private (membership) marinas,
wers oot Iincluded in the survey.

The NMFS saspling design allocated
approximately 608 of the Interview afforc to
weskends and 40% to weakdays, with most of the
saspling being conducced during che
afternoons. Tha actual distributien of effort
was ot decussnted, but presusably conflormed
closely to thess cargets.

Sampling during waves 2 amd 3 (March-
Aprlil and Hay-Tuns] was conducced by a FHFE
subcontracter and thes distribution of effort
in the private boat mods conformsd to che
unmodi fied MMFS design, Divislen persornel
took over the Intercept sampling in July and
the private boat sample allocatiens (numbars
of interviews) during waves & (July-August), 5
{September-October), and § (Novesber-Descember)
weis squal betwesn districts. The northern
districe ipcluded Horry and Georgetown
Countias. The central distciec was
represented by Charleston County, while the
southern discricr consisted of Besuforc

County.
Estimates of the cocal musbars of
parcicipants, trips, and [flsh caught wers

hriﬂd by cosbining information from ths cwo

CONpPOTMENTE . All  escimates were
ulu.hud by a HMFE subcontractor sccording
to NHFS statistical procedurss. These iowolve
tests of goodness-of-fit of the data currently
baing obtained, weighting sdjustwencts, and
caloulations of wariances. A detailed
deseripeion of thess precedurss, parcicularly
tha rathar complex varisnce calculations,
sxcesds the tschnical scops of this report and
can ba obtained from HMFS (Wiczlig 1988), Tha
following dascriptions are incendsd o provide
an ovarviaw aof tha geaneral approschas.
smployed,

Trip astimates ars made for esch sods and
flshing zone within sach wave. Filshing zones
are defined as inshore (estuarine arsas),
coastal {ocssn 0-3 miles), and offshors (ocasn
>3 miles). Fishing prevalencs rates for sach
mods are obtained from the telephons survey.
The msan mmbar of fishing crips in sach medas
par houssheld {s used in combination with the
1980 census count of Full-time ocoupled
bousing unics in sach cosstal county (adjusced
ht projscced populartiom growth) to sstimace

tha mushar of flshing crips caken by coastal
my resldsncs with Ecalsphones, This
estimate consists of the total mmber of Full-
time occupisd housing wnits mulciplied by che
ratie of the mumber of reported fishing trips
from the telsphems survey to the total mumber
of houssholds contacted. This sstimats ia
then wsultiplisd by an adjustsent factor,
defined as the proportion of coastal ecoumty
households with telsphonis divided by the
ﬂmr:lon of cosstal county reslidents in the

ingercept survey with telephones, to sbrain
the final escimsted mumber of fishing trips by
cosstal county resldants per mods. The 1987
South Carolina sdjustment factor was 0O, 87243,

The wescimated numbers of Eerips
attributabls to non-coastal amd ocut-of-stacs
anglars ars bassd on tha astimatsd muabst of
trips by coastal residents and the ratios of
residance categories reported from the
intercept survey. The mmber of erips by non-
coastal anglers Qs caleulaced as che nusber of
trips by coastal residents smltiplied by chs
racles of pofi-coastal resldsncs Intsrviewsd to
scastal rtesidents. The figure for out-of-



stace anglers is obtainmed by multiplying the
coastal trip estimate by the ratie of out-of-
state anglers to coastal residents ohserved in

the Intercapr survey.

Viechin each wave and mode, the estimated
total mumber of trips 1s proparcienally
allocatsd te fishing rzones based on the ratio
of the mmber of interviews in the mods and
gone to tha total mumber of interviews
conducted in the mods.

Estimates of anmual participation by sach
residency category are derived from the trip
estimates and data from the Intarcspt survay.
The mnusbers of participants intercepted,
average number of days fished during the last
17 months by sach incercepted participant, and
the estimated total nusbar of crips
arcribucable to sach group are ussd to prepars
thess scatlscies,

Cacch Estimation Frocedures
Thers were thres catch cacegories samplad

by the intercept survey: 1) catches retalinsd
and Inspected by the cresl elazks (Type A), 2)
catchas mot inspected and wused for balc,
discarded dead, cleapmed, etec. (Type Bl), and
1) catches mot inspscted becauss they Vats
released slive (Type B2). Estimates of total
catch imclode fish in all of thess categoriss,
whila sscimaces of catches "removed® Iinclude
Type A and Type BL catches, “"Removed® catches
ara tharafore sgquivalent to thoses contribucting
to fishing wmortalicy (assuming cthat ths Type
Bl fFish survive).

Catch sxpansions wers caleulated for sach
spacies on a wave/mods/zome basis. For sach
category of catch, ths appropriates cacch-per-
unit-of-effort (CAJE) was calculated a= che
total tumber of fish reported divided by the
total mmber of trips reported In cthat
sampling esll. This CFUE estimate was then
multiplied by the total mumbsr of sstimated
cripe for chat wvave/sods/zoms. Somes of tha
shore catohes wats reported for Incomplacs
cripa., An adjustmant factor was caloulated
for aach flshing zema to account Ffor tha
proportion of the catch whils would have bean
caught during the remalning part of the
fishing trip. The average hourly cateh rates
for each specles reported for the zZona was
used to adjuse che caceh,

Catch sstimates by welght ware bassd on
ths sstimated opusbers of Ffish caught
maleiplied by avarage welghts decerminsd from
the {imtercept survey in the appropristcs
sampling cells.

A total of &, 126 calephone incerviews
wers conducted during March through December.
From this Informacion, Lt wes sscimated that
363,000 anglers mades approximately 1,457,000
trips, Distribuclon of this effort by wave
and mods i susmarized in Table 1 (che tecals
do mot mdd to the final HMFS estimate becsuss

ie 12 based on updated census data mot used in
preparing the ltemized sstimates shown here).
Based on the data in Table 1, 52% of all crips
wars made In the privats boat mods, 430 In the
shores moda, and 34 in cthe charcerboat mode.
About &k% of the trips in the shore mods were
made by coastal realdencs, 14% by non-coastal
residents, and &2% by out-of-state anglsrs.
Hest (7T8) of the charterboat trips wers mads
by out-of-state reslidents, with the remaindsr
about squally divided berwesn coastal and non-
coastal stats tesidents. In the privete boat
mods, the majoricty of the affort (E98) was
attributable to coastal residsncs, Tha
remalning effort was about evenly divided
batwasn non-coastal residents (15&) and
flshermen from out-of-state (168). Compared
ce 1986, overall annual participacion declined
by about 3%, while total effort increased Liw
(based on data concalned s MNMFS 1987).
Approzimacely BB% of all fishsrmen interviewsd
during 1987 were males and 12% ware females.
Hales anglers dominated in all waves snd modes.
The average ages of male and Ffesmals anglers
wers 39 and 37 years, respectively. The
majority (51%) of the male anglers ranged in
age from 30-49, Tesns and youths comprlsed
about &%, while thops &0 and above ascocounted
for 118, Vomen in the 20-3% year old bracksc
rapresantad &7 of the femalsa angling
populacion. Teens and youths accounced for
abopr l4%, whila women &0 and above
reprapanted 108 of the total populacion of
famale anglers.

Estimated total catchas for all wavas 1?3
sodes combined are llsced {n Table 2
Figures for 1986 are alsoc shown for
comparison, In spite of tche sstimaced
increass In effort, overall landings appeared
to declina by shout 9% (by numbers of flah
caught). Substantlal decreases werd evident
in reported landings of offshore palagic
specles, coastal pelagles, and Inshore
recreational bottomfish. Estimaced catches of
offshora palaglcs wers only 8% of those

- in 1986, ¥Vith the sxception of
bluafish, cacchas for comstal palaglc specles
vars down sharply In 1987. King mackerasl
landings were only 29% of ths previous year's
sstimatead catch and the Spanish mackersl catch
was 41 of cthe estimated 1986 total. Bluafish
catches incresssd by 248, Landings of all
important specles of Inshore bottomfish were
also down wsharply from the estimated 1985
levels. The aggregate catch of the sost
pepular sclssnids (L.e., kEingfishes, spot, and
croaker) was down 558 and sheepshead landings
wars off by 67%,

Trends wers mixed [or preferred inshere
spacies. The total catch of red drus was 172y
greater than that sstimated for 1988, while
that of spotted seatrout inm 1587 was down
about 23%. Flounder landings were down 30%,-
Ithe 1987 ctotal shown does mnot equal the
totals shown In Table & or added from Tables
6, 10, and 1§ (sach slightly differenc). This
is dus te rounding, updating of some tables,
ate.



Table 1. Estimated effort (in numbers of trips) in South Carolina during 1987
by wave and mode.

Mode Coastal Residents Non-coastal Residents (Qut-of-State Residents
Wave 2 (March-April)

Shore 15,902 8,788 15,065

Charterboat 0 0 0

Private Boat 48,235 7,074 20,580
Wave 3 (May-June)

Shore 48,106 10,204 42,275

Charterboat 1,999 758 8,754

Private Boat 82,710 20,677 13,019
Wave 4 (July-August)

Shore 71,369 21,41 67,800

Charterboat 4,049 3,978 22,520

Private Boat 176,275 37,038 43,211
Wave 5 (September-October)

Shore 86,029 35,424 106,27

Charterboat 1,344 1,984 15,554

Private Boat 88,907 : 22,431 22,023
Wave 6 (November-December)

Shore 44,786 13,136 21,893

Charterboat 626 : 563 4,441

Private Boat 105,897 21,885 40 16,237




Table 2. Estimated total catch (in numbers of fish) by South Carolina recrea-
tional fishermen in 1987 compared with estimated 1986 landings (1986
data from NMFS 1987). Figures are in thousands. NR = none reported.

1987 1986
Species "Removed" Released Total Total
Offshore Pelagics
Dolphin <] -] 1 72
Little tunny/bonito 5 3 3 34
Tunas/mackerels 4 4 65
Offshore Bottomfish
Black sea bass 338 455 793 53
Sea basses 10 14 24 <30
Groupers 5 <] b <30
Vermilion snapper 5 3 B <30
Other snappers <1 <] <] <30
Red porgy 19 - 23 <30 -
Other porgies 33 14 a7 NR
Grunts E 15 24 NR
Triggerfish <] <] <30
Coastal Pelagics
King mackerel 72 1 73 254
Spanish mackerel 64 5 69 163
Bluefish 158 39 197 159
Jack crevalle N 38 69 69
Blue runner <] <] NR
Amberjacks 2 4 6 33
Jacks <] 1 2 <30
Barracuda 3 8 n 62
Inshore Gamefish
Red drum 468 66 534 196
Spotted seatrout 337 109 446 576
Summer flounder 45 45 NR
Southern flounder 63 4 67 206
Flounders 18 14 32 NR
Weakfish 16 16 78
Inshore Bottomfish
Kingfishes 400 102 502 1,049
Spot 580 266 846 1,863
Croaker 142 as 229 616
Black drum 23 <] 23 <30
Sheepshead 22 1 23 70
Pompano 88 12 100 159
Miscellaneous
Sharks 104 290 394 207
Skates/rays 7 40 a7 32
Eels 4 7 1 <30



1987 1986
Species “"Removed” Released Total Total

Herrings 5 5 57
Catfishes 162 491 653 253
Toadfish 20 189 209 138
Searobins 9 <30
Pigfish 87 26 13 <30
Pinfish 350 370 720 173
Silver perch 46 17 63 <30
Mullets 94 16 110 84
Puffers 17 14 k)| 70
Others 77 119 196 -

Total 3,961 2,866 6,828 7,527




due primarily te a large decrease in the
eatimaced carch of southern Floundsr.

The aggregace catch of effshors
bottemfish appeared to have Inereased
moderately., The estimated catch of black sea

bass, which accounted for meost of tha
landings, was up &9% over the 1986 figure.

The aggregate catch of catfishes,
roadfiah, and pinfish improved by 1O0W.

The escimated total welght of Typa A
{i.e,, Inspected) cactchas mads in all modes is
shovm in Table 3. Discribucion of tche
estimated total catch (im mmbers of fish) by
fishing zome is listed In Table &,

Most of the additional Information from
the annual MEFSS will be sussarized in the
statiacics published asomually by HMFS. The
following discussion refsers to tha partion of
tha 1987 MRFSS im which the Divislon
participated, i.s., waves &, 5, and & (July-
December) and addresses toplcs nat covarsd in
the publishad FMMFS data summariss. Data from
the supplemental Divislon saspling have besn
psed whare appropriaste to sxpand sasple sizes
andfor provids Informacion on aspects mnot
adequately covered In the FMFS survey,

ihers Hods

Effort and Parcicipacion - Wave guotas during
the NMFS portion of the survey wers 30. These
wvars imcreased to %0 during waves &, 5, and 6.
In addielen, &4 Iinterviews ware obtained
during Division sampling. Sampling effort
during July-Decesber was distributed aa
follows (including Divislon lacarviews):

] 9 is T3

July

August 20 15 5 4l
September il 19 25 75
Detober e 2 0 o0
Hovenber 47 % 12 &3
Decasbay o & 6 10
Total 178 7 81 314

About 30% of ths MEFSS intervisws during this
peried were based on Incomplece trips. ALl of
the Divislen (ntervisws repressnted complets
trips.

The majority of the I(nterviews during
July-Decesber was made iIn the northern
districe. Although slght sites wars samplsd
thara, ©67% of the MRFSS incerviews wers
chtained at twe locacions (Eingfisher and
Cherry Growe plers). MNearly B5% of the total
mumber of Iinterviews in the mertherm discriet
addressed pler filshermen and 48% of the total
shore sample (during July-December)
tfeprasantsd anglers on Crand Strand plers.
Tha lack of interviews in this area during
Docembar reflects the cessation of opearatioms
of most plers by early December. Alcheough
five wmites wers visited in ths central
discriet, 74y of the interviews came [from
Breach Inlet (the bridge and adjscent beach),
About one-third of the Interviews from the
southarn district came from PFaradiss Flar.

The bulk of the total shore sasple thevefors
represents anglers whe filshed from manpads
structures, as opposed to those fishing from
banks or the surf,

The disctribucion of fishing efforc during

July-December was as fellows (including
Division data)! )
HBorchern GCentral Souchern
July-Septegher
Hrs. Fished 5.5 149 .0 170.0
Av,. Hra, par
Completed Trip i 3.2 3.4
Av, Trips during
last 2 months .5 6.1 2.6
Horthesn (Central Sguthern
Scrober-Decenbar
Hre, Fished 322.0 B7.0 62.5
Av. Hrs. per
Compleated Trip 4.3 2.8 2.0
Av. TIrips during
last 2 months 4.3 7.5 2.3

About 358 of tha fishermen Interviewed during
thea summsr had mads no shors-bassd crips

- the previcus two months, compared %o
148 in the fall, This probably reflscts the
tandency of mors anglers te bagln fishing
after tha start of the summer season,
Fishermen in Charlescon County sxpended higher
levels of individual efforc, as measursd by
tha averages nusbar of ctrips made per sonth.
This probably is a function of the fact that a
higher pearcemtage of the central area
fishermen are local residents, with Increased

fishing oppertumity.

Species FPreference - About &% of the
flshermen iInterviewsd during July-Decesber
indlcared ne prefarence as o Carget speciss
(Table 5), a proportion that did not wary
subgtancially betwesn areas and seasons. Of
thoss fishermen who did state a preference,
spot, floundars, and kingfishes (Iln descending
ordar) were the most often ldentified. This
sslsccion is biased by ctha high percentags of
Grand Scrand pler fishermsm in the sample,
sinca maither spot por kingflshes were
mantioned (with one exception) by anglers
alssvhere.

Catch- Estimated total catches of fish by
shors anglers by wave and species category are
listed in Table 6.  Spoc and kingflshas, tws
of the most popular specles, repressnted &42%
of the total catch by mmber of fish, Inshors
gimaflshas, primarily red drus, comprised
sbour @u. Hiscellamsous species, most of
which are not considered desirable by anglers,
mads up sbout 368 of the total shore catch.

CPUE - Abour 42% of all shors flshermen
intarviewsd during July-Decssbsr reporced
cacehing na flsh. The percentags of
unsucesssful trips was slightly highsr during
the fall, There was no sppreciable difference
in the failurs rate between arsas (44% In the
northern district, 41s Iin the central, and 17w
in the southern area).
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Table 3. Estimated Type A catches by weight (kg) in all modes by wave, as
provided by NMFS.

Catches are shown

n thousands of kg.

Mar.- May~- July- Sep.- Nov , -

Species Apr. June Aug. Oct. Dec. Total
Offshore Bottomfish

Black sea bass 18 7 44 3 1 78

Others 1 2+ 7+ S5+ 1 16
Coastal Pelagics

King mackerel 10 74 109 73 k)| 297

Spanish mackerel 3 36 15 54

Bluefish 4 g9 17 18 1 49
Inshore Gamefish

Red drum 28 6 kil 167 103 338

Spotted seatrouyt 2 20 28 157 207

Summer flounder 20 1 1 22

Southern flounder 16 14 1 k1|
Inshore Bottomfish

Kingfishes 13 10 28 18 1 70

Spot 3 41 1 45

Croaker 16 4 1 21

Black drum 1 7 4 1 13

Sheepshead 4 2 8 2 16
Miscellaneous

Sharks 5 43 4 53

Catfishes 3 2 19 7 k|

Pinfish 1 6 14 21

Others 12 72 126 43 50 303
Total 95 194 556 46?' 350 1,662

sk
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Table 4. Estimated total number of fish caught by South Carolina recreationa)
fishermen by fishing zone. Numbers are shown in thousands.

Species Inshore Coastal (0-3 mi.) Offshore
Offshore Pelagics _
Dolphin <)
Little tunny/bonito <’ B
Tunas/mackerels 6
Offshore Bottomfish
Black sea bass 201 137 492
Sea basses 8 13
Groupers 3 <l 1
Vermilion snapper 12
Other snappers 1
Red porgy 1 23
Other porgies 44 4
Grunts 15 13+
Triggerfish %
Coastal Pelagics
King mackerel 5 g2
Spanish mackerel <1 39 42
Bluefish a9 93 4
Jack crevalle 43 19 3
Blue runner <]
Amberjacks <] 7
Jacks <1 2 1
Barracuda < 14
Inshore Gamef{ish
Red drum 499 17 <]
Spotted seatrout 432 8 <1
Summer flounder 1 26 4
Southern flounder 38 21 <]
Flounders 14 16
Weakfish n 3
Inshore Bottomfish
Kingfishes 80 4l
Spot 146 629 <]
Croaker 193 26 1
Black drum 22 <]
Sheepshead 18 <] 3
Pompano 4 91
Miscellaneous
Sharks 221 142 16
Skates/rays 24 19 <]

Eels 8 <]
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Species Inshore Coastal (0-3 mi.)  Offshore
Herrings 5
Catfishes 601 23 1
Toadfish 149 38 12
Searobins 3 5
Pigfish 96 1 10
Pinfish 484 177 45
Silver perch 27 30 2
White perch 37
Mullets 63 37 3
Puffers 21 <]

Others 157 34 4

Total 3,117 837 2,100
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Table 5. Target species of shore-based fishermen during July-December
(includes data from Division sampling).

Northern Central Southern Total
Spp. No. ~ Spp. No. Spp. No. Spp. Ko.
July=September
Any 57 Any 39 Any 31 Any 127
Spot 18 Catfish 2 Flounders 7 Spot 18
Flounders 7 Flounders 1 Sharks 4 Flounders 15
Pompana ) Red Drum 1 Red Drum 2  Pompano B
King Mackerel 3 Sharks 4
Kingfishes 3 Red Drum 4
Red Drum 1 King mackere]l 3

Kingfishes 3

October-December

Any 57 Any 16 Any 15  Any 88

Spot 13 Flounders 7 Spotted Spot 14

Kingfishes 11 Red Drum 5 Seatrout 2 ynofishes 11

Red Drum 3 spot y RedDrum 1 peiDrum 9

Bluefish 1 Bluefish 1 Flounders 7
Bluefish 2
Spotted

Seatrout 2
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Table 6. Estimated total catches in the shore mode by wave, as provided by
NMFS. Catches are shown in thousands of fish.

Mar.- May- July- Sep.~ Nov.-
Species Apr. June Aug. Oct. Dec. Total
Offshore Bottomfish
Black sea bass 4 9 23 54 2 92
Groupers 2 2
Coastal Pelagics
Spanish mackerel 5 5
Bluefish 16 10 9 74 28 137
Jack crevalle 25 25
Inshore Gamefish
Red drum 1 5 72 3 81
Spotted seatrout 2 2
Weakfish <] 3 4
Summer flounder 3 16 < 20
Southern flounder 2 16 7 <1 26
Flounders 7 8 3 18
Inshore Bottomfish
Kingfishes 49 12 193 m 72 437
Spot 10 28 39 351 184 612
Croaker 6 14 10 1 41
Pompano 75 10 6 91
Miscellaneous
Sharks 5 o3 36 64 103
Pigfish 74 ‘2 76
Pinfish 13 32 161 m 37
Skates/rays 12 5 7 <] 25
Eels <] 2 3
Catfishes <] 4 7 54 66
Toadfish <] 1 27 25 54
Searobins 5 5
Mullets 13 21 17 2 53
Silver perch 1 12 12 10 35
Puffers 4 10 3 17
Sea basses <] <]
Others 14 124 <] 139

Total nez 147 578 1,218 439 2,494




Catch rates for all species combined, as
detarmined from che MRFSSE data only, ars
summarized below (in fish per hour fished):

Cantral Scuthern
July-Septasber 1.2 1.4 1.2
Detober -Decenbar 1.0 3.2 1.2

The high value for ths central area during the
fall was attributable te several wvery large
catches; with thess removed, the catch rate
was nearly the same as In the other areas.
The overall catech rates for all anglers during
July-December (wicth Division dats Lincluded)
wers &.3 fish per trip and 1.2 fish per hour
fished, Filgure 1 shows the cospsrative
discribution of CPUE in fish per crip in esach
districe.

Charterboat Mods
Effort and Parcicipacion - Wave guotas wers as
follows:

Have ] Have 3 Wave & Have 5 Wave §
47 247 207 162 90

During July-Bovesber, a total of 459 anglera
wers Intarviewed during the MAFSS and 35 in
Division sampling, discributed as follows:

mﬁmmm:ﬁd

July o 46

Augustc (%1 ad s 125
Septesbar 55 &0 uf 141
ODctober 16 3 4 23
Bovembar &7 35 32 114
Total 206 122 166 &84

About 42% eof tha interviews were obtained In
tha mnerthern disgrict, 24% in ctha central
araa, and 34% in the southerm discriet.
Intarviews were collected at four marinas In
thes mortherm distriec. two in
area, and four in the seuthern districe, wich
28 boats being represented in the July-
Novsaber sampling.

During July-Nevember, the avarags
charterbeat trip Included four fishermen.
Abour &5% of the crips included thres hours or
less of fishing time, with little difference
in this characteristic between seazons (Table
7). Shorver trips werfe most popular In the
southern district, whareas about 68% of the
trips from northerm ports were all-day
efforts, Abour 508 of all chartarbeat
fishermen reported filshing mors than thres
ailes offshore (l.e,, in the EEZ). Inshere
trips (in estuarine arsas) wers reported enly
frem the southarm district, where they
reprasented about 7% of the total trip effert.

Abour My of cths rtotal asngler:trips
reported during July-Novembar wers mada to
artificial weefs. Belative eoffort at the
reefs was greatest In the southern distriet
(528 of all ocesn trips reported) and lowest
in the cenmtral district (17%). About 94\ of
the anglers who fished the reefs indlcated
that pelagic species - (including the
designatien “any®, which refers to general
trolling) were their target. Tabla &

cha esntral °
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sumsarizes these data. The mmbars of anglers
who idencified specific sites were as follows:

Norchexn
Ten-Mils Reef 24
Clicy of Richmond Wreck 23
GCeneral Sherman Wreck 15 !

Central
Elswah (4KI) 11

Savannah Tower 42
R7 B
Hilvon Mead Reef &
Fish Amarica Y
Betsy Ross 3

Species Frefersnce - Nearly all offshore
anglers interviewed during July-Novamber
cargated pelagic speclisa, either in the fors
of geteral trelling (with "any” the ctarget
species) or fishing specifically for mackerels
(Table 9). Omnly 2% of the offshors fishermen
Indicated a preference for bottom species.
About &6k of che offshore anglers identified
king mackesrel as thair preferred species.
Slightly lass than 4% of the total mumber of
anglers went on inshore ctrips and chese
fishermen scught red drum and spottesd seatrout
during the fall.

Catch - The estimarted total catch by wave is
listed im Table 10. During July-Novesber,
interviewed flshsrmen indicated that abour 7%
of the fish they caught were veleased,
consisting wmoscly of small botcoafish.
Despits tha typical fishing mathod of choice
(trolling) and tha preferred speciss (king
mackaral) of most of the anglers, the most
abundant fish in the catch was black sea bass
(358of thy toral mmber of fish caught).
Hacksrels represented sbour 27% of all fish
landed by nusbar.

CFUE - About 1B% of the fishermen interviewed
durinmg ths susssr (July-September) reported
that they had caught no fish, a race that wvas
rathar uniform batwesn arsas. The fallure
rats was higher during the fall, apparently
because of bad weathsr that contributed te &
high fallure rates in the cencral area at times
wvhen Iinterviews were conducted. In othsr
areas, the fall rate was sbout the same as
that during the susmer, so a sampling arcifact
appears to have been implicated, During the
encirs July-Novesber period, about 240 of all
anglers reported catching mo fish.

Catch and effort data ars listed in Table
11 snd CPUE results are summarized Iin Tabls
12. Effort cargeted at pealagic species
includes trips by snglers who specified a
pelaglc spacies (most commonly king macksrel)
as their targest and ctrips for which neo
particular wspecies was Indicaced (I.e.,
"any"). Boctomfish effort Includes only those
trips by anglers whoe specifisd such species
{primarily black sea bass) as their cargst.

The mmber of dirscted bottomfish crips
(F = 10) was too small to permit a meaningful
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Table 7. Distribution of charterboat effort sampled during July-November
(includes Division data).

Northern Central Southern Total

July-September

Number of boat trips
(approximate) 35 21 33 89

October-November
16 9 11 36
July-September
Number of angler-trips

£3 hours fishing 4] 41 85 167

>3 hours fishing 102 43 a5 190
October-November

<3 hours fishing 24 27 5 56

>3 hours fishing 39 1N 3 B1

July-September
Total hours of fishing 684.5 310.0 411.5 1,406.0
October-November
303.0 123.0 149.5 575.5
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Table B. Reported charterboat effort at artificial reefs during July-November
(includes Division data).

Northern Central Southern Total
July-September
Angler-Trips
~ Pelagic 57 21 58 136
Bottomfish 4 0 0 4
Total 61 21 58 140
October-November
Pelagic 0 0 22 22
Bottomfish 6 0 0 6
Total 6 0 22 28
Total
Pelagic 57 21 80 158
Bottomfish 10 0 0 10
Total 67 21 80 168
Angler-Hours July-September
Pelagic 2B6.5 53.5 174.0 514.0
Bottom 20.0 0 0 20.0
Total 306.5 53.5 174.0 534.0
October-November
Pelagic 0 0 94.0 94.0
Bottom 36.0 0 0 36.0
Total 36.0 0 94.0 130.0
Total
Pelagic 286.5 53.5 268.0 608.0
Bottom 56.0 0 0 56.0
Total 342.5 53.5 268.0 664.0
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Table 3. Target species of charterboat anglers dyring July-November (includes
Division data).

Northern

Southern

Total

King Mackerel
Any

Sharks

Spanish Mackere]
Bottomfish
Wahoo

Amberjack

King Mackerel

© Any

King Mackerel
Any

Sharks

Spanish Mackerel
Bottomfish
Wahoo

Amberjack

King Mackerel
Any

Sharks

Black Sea Bass
Amberjack
Mackerels

Any

33

28
15
10

King Mackerel 54

Central
July-September
Any . 43
King Mackerel 28
Mackerels 13

Any 47
Spanish Mackerel 15
Tarpon 8
Red Drum 3
Barracuda 3

Qctober-November

King Mackerel 24

King Mackerel 19

Any 14  Any 7
Spotted Seatrout 5
Grouper 3
Red Drum 2
Total
Any 57 King Mackerel 73
King Mackerel 52 Any 54
Mackerels 13 Spanish Mackerel 15
Tarpon 8
Red Drum 5
Spotted Seatrout 5
Grouper 3
Barracuda 3
Artificial Reef Anglers
July-September
An 19  Any 26

¥
King Mackerel 2

King Mackerel 16
Spanish Mackerel 15
Barracuda 1

October-November

0

King Mackerel 19
Any 3

Any 146
King Mackerel 141
Spanish Mackerel 22

Mackerels 13
Sharks 10
Tarpon 8
Bottomfish 7
Red Drum 3
Barracuda 3
Wahoo 2
Amberjack 2

King Mackerel 76 °

Any 51
Spotted Seatrout 5
Grouper 3
Red Drum FA
King Mackerel 217
Any 197
Spanish Mackerel 22
Mackerels 13
Sharks 10
Tarpon 8
Bottomfish 7
Red Drum 5
Spotted Seatrout 5
Grouper 3
Barracuda 3
Wahoo 2
Amberjack 2
Any 60

King Mackerel 46
Spanish Mackerel 15

Sharks 10
Black Sea Bass 4
Amberjack 2
Mackerels 2
Barracuda 1

King Mackerel 19
Any 4
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Table 10. Estimated total catches in the charterboat mode by wave, as provided
by NMFS. Catches are shown in thousands of fish.

May- July= Sep.- Nov .-
Species June Aug. Oct. Dec. Total
Offshore Pelagics
Dolphin <1 <] 2
Tunas/mackerels 2 3 5
Little tunny/bonito <1 3 2 1 7
Offshore Bottomfish
Black sea bass 5 141 15 4 165
Red porgy <] 6 3 <] n
Porgies 3 3
Vermilion snapper <] 10 2 <] 14
Red snapper <] <]
Other snappers <] <] 2
Groupers <1 <] 1 -1 4
Grunts 10 «] 11
Triggerfish <] <1 2
Sea basses <1 Fa|
Coastal Pelagics
King mackerel 15 23 23 8 69
Spanish mackerel 6 30 5 <] 42
Bluefish 2 13 15
Jack crevalle 1 1 <] 3
Jacks 4 <] 5
Amberjacks <] 3 <] <] 6
Barracuda 1 8 3 <] 13
Inshore Gamefish
Spotted seatrout <] 6 7
Red drum 3 3
Inshore Bottomfish
Kingfishes <] &1
Black drum <] <]
Miscellaneous
Sharks 3 7 2 <] 13
Catfishes 2 2 4
Herrings <1 <]
Toadfish <] <] 3
Pinfish <] 19 <] <] 22
Pigfish <] <]
Silver perch < <]
Others <] 1 <] 3

Total 43 290.. .. .. 60 £ 418




Table 11. Effort and catches of charterboat fishermen interviewed during
July-November (includes Division data).

e thern Central thern Total
July-Sapremper

Felagie Species Tarqeted
fign-reef Aress
Anglers 82 63 %] r
Hours Figned 161.5 256.5 6.5 a14.5
" Palagics 147 9% i) 18
Bottom¥igh r 1318 ] &9
Arguficie] Oeafy

Angliers il il 58 140
Hours Fished 282.0 £3.5 112.0 07,5
Felagics 129 s | 107 265
Sotromf 1sh 1% 0 | 20

Bottomfiih Taraeced
flon-reef Arsgs
Anglery |
Hours Fighed 16.5
Palagics
Bottomfish 115

Artifigial Resfs
Anglers 4
Woury Fished 20.0
Pelagics
Bottomfish 123

Inskere Scecies Taroeted
Anglers Q
;

b
6.5

]
ns

Lo g ]
cooo

0.0
L]
123

=X -F-F-]
cCooo

13 13
Moyry Fighed u.éo §.0

Fisn Caught

2o

O tobe r-Nowembar
Pelagic Speciey Targeted

Non-reel Arsas
Anglers 57 a7 ] 108
Hours Fished 2687.0 123.0 16.0 406.0
Pelagics 144 21 1] 168
Bottomfish n 52 a 8%

Artificial Resfs

Anglers §
Howrs Fished 30,0
Pelagics L]
Sottomfish 12

2 r
.0 174.0

L] L]

=2o0
ol
-
g
e

Bottomfish Targeted
Nof-reef Aress
Anglers
Wours Fished

Pelagics
Sotvomf ish

Artificial Reefs
Anglers

Inghore pecies Targeted

Anglers 0
Mours Flshed 1
Fish Caught ]

3 E
15.0 5.0
2

ooaa
-a-1-¥-]
=

=
(=
=
=]

4.5 4.5
3 143

Qoo
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Table 12. Catch rates (in fish per angler-trip) of charterboat fishermen
(includes results from Division sampling).

Northern Central Southern Total

July-September
Pelagic Species Targeted
Non-reef Areas
Pelagics 1.8 1.5 1.5 1.6
Bottomfish 5.9 4% - 3.0

Artificial Reefs
Pelagics 2.1 1.4 1.8 1.9
October-November
Pelagic Species Targeted
Non-reef Areas
Pelagics 2.5 0.4 - 1.5
Bottomfish 0.6 1.1 - 0.8
Artificial Reefs
Pelagics - - 1.0 1.0

b



svaluation of catch races. The following
comments tefer only to trips for pelagie
species or thoss where no prefersnce was
scated. They alse apply only to the paried
July-Novesber .

Tha overall catch rates for pelagic
species in mon-resf arsas were 1.6 flsh pear
crip and 0.4 Fish per hour fished. Over
artificial resfs or in their I=ssediace
vicinity, ths corresponding valuss warse 1.7
fish per trip and 0.5 fish per hour fished.
It should be moted that bottomfish (primarily
black sex bass) were also taken during many of
the trips ctargeted at pealagic species,
presussbly as an alternative to poar fishing
for the preferred species.

The sost preferred species was tha king
mackerel, thus the relative fishing success
for it sust ba considered an lsporcant index
of the charterboat fishary's status., Figure I
shews the relative distribucion of cateh rates
{based on trips whers pelagic species or "any"™
wera Cargeted). In non-resf aress, the
statewide CFUEs were 0.9 king mackersl per
trip and 0,24 fish per hour of effort (based
on MRFSS and Division dats cosbined). Ac reef
gites, the esquivalent Ffigures were 0.7 fish
per trip and 0.20 fish per hour. Catch ratas
in both nonm-reef and resf areas were highest
in the norchern district, somevhat lowar im
the central arsa, and such lower In the
southern part of the ascate, regardlesa of
season, With data for the southsrn area
omitted, the cateh ratas in non-reef areas and
at rveaf sites were roughly equal (absuc 1.1
fish per trip). The hourly catch rats was
#lightly greater (0.275) in non-reef aresas
than at reef aites (0.250).

0Of thoss fishermen intervieyed during the
HMEFSS, slightly more than half (32%) reported
catching ne king mackerel (based on anglars
vho targeted pelaglic spacies or indicated mo
prafarence), About 14% reported catching a
limit of thres fish or mors.

Spanish mackersl were the next pest
popular and frequancly csught pelagic species.
A closure was imposed in the EEZI besginning
Septesber 19 and automatically applisd cto
state waters as well. Filgurs 3 shows the
relative discribution of cateh rvates during
the period prior to closure. F success
for Spanish mackerel iz somewhat difficulc to
accurately svaluats, Although relatively few
anglars reportsd this specles as their
preference, fishermen trolling for pelagle
species in general ofcen caught it. This was
espacially true near srtificlal resfs amd in
areas fairly closs o shore. Many of the
anglers who trolled, howewer, were unliksly to
catch Spanish mackerel becsuse they either
fished cterminal gear Intended for largsr
species or trolled far offshors, Thers is mo
objective standard for separating cthese
catagoriss of effort. The figure ils bassd om
dara for trips in which either pelaglc species
or *any® wers targeted.

Fishing success for the most frequently

2]

caught boctem species, black sea bass, is alse
difficult to assess because of the problem of
directed va indirect sfforc. Alchough black
saa bass were the most abundant catch of
charcerboat flaharsen, wery few anglers
digected their efforts for them. Most of the
catch was apparently mads by Ffisharmen who
began their trip in search of king mackerel or
other palaglc ospecies and resorted to
bottomfishing after poor success for the
target species. Black ses bass catch Tates
tended te be aicher very low {one or two fish
par angler, obviously incidental catches) or
rather high (e.g. 20 or more). Many of ths
fish wars velsased.

Cateh and affort parameters for the majer
species caught by charterboat fishermen are
summarized below. These are based on MRFSS
data collacted during July-November. The CPUE
astimator is in fish per erlp. N = crips.

Based on trips targeted at the specles or
any for mackerels; all trips for black

sea bass:

Blagk Sen Bass
N = 410 N = 285 N = 454
= 0.96 T = 0.49 T = 0.84
8t - 1. 58 a* = 0,79 8% = 15 84

Based only on trips with reported catchss
of tha species:

"

Black Sen Bass
N - 198 N - 8% N =18
- 1.97 ; = 1.52 ! - 10.08
a‘ = 1.04 s* = 0.86 s* = 98.01

Exivate Soat Mode
Effort and Participation - Wave Interview
quotas for che MRFSS were as follows:
Mave 2 Nave 3 Saye & NHave 3 Istal
B6 111 375 27 204 1,104
During July-Decemsber, an additiomal 170
intervieva wars cbtained during supplemantal
Division ssmpling. Distribution of all
incerviews during this periocd was as follows:

Horthern Cencral Scutherm Iotal
July 106 117 102 325
Augast ¥ 12 2 &7
Septesbar 63 69 Bé 218
October 56 %8 40 196
Bovesbar 11 2 50 125
December 50 76 21 147
Total 155 394 127 1,076

The distribution of fishing effort during
July-Decasbsr by district and fishing zoms is
shown in Table 13, About %% of the anglers
reported flshing in the EEZ (i.e., the ocean
beyond thres miles) and 158 fished in coastal
ocean waters (0-3 miles). The relative amount
of effort in ocean areas was appreciably

greater during ths summer.

There was liccls difference in average
trip duration by area, season, or [ishing
zona. Most crips included about four hours of
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23

Table 13. Distribution of private boat effort sampled during July-December
(includes Division data).

Northern Central Southern Total
Number of Angler-Trips July-September
Ocean (>3 miles) 29 40 21 50
Ocean (0-3 miles) 67 42 n 120
Inshore (river, etc.) 100 116 184 400
October-December
Ocean (>3 miles) 8 0 2 10
Ocean (0-3 miles) 33 2 2 37
Inshore (river, etc.) -118 194 107 419
Total
Ocean (> 3 miles) 37 40 23 100
Ocean (0-3 miles) 100 44 13 157
Inshore (river, etc.) 218 310 291 819
Hours Fished July=-September
Ocean (> 3 miles) 1275 178.0 80.5 386.0
Ocean (0-3 miles) 284.5 137.0 29.5 ' 451.0
Inshore (river, etc.) 434.0 414.0 713.5 1,561.5
October-December
Ocean ( >3 miles) 34.0 0 12.0 46.0
Ocean (0-3 miles) 157.0 12.0 8.0 177.0
Inshore (river, etc.) 581.5 806.5 488.5 1,876.5
Total
Ocean (23 miles) 161.5 178.0 92.5 432.0
Ocean (0-3 miles) 441.5 149.0 37.5 628.0

Inshore (river, etc.) 1,015.5 1,220.5 .. ... 1,202.0. 4,498.0




fishing en the sverage. Host fishermen,
reagardless of season or locaclem of fishing,
appaarad te average about three trips per
month.

Abour 36y of all ccean crips were made to
artificial reefs or their lssediats wvicinlty.
Hearly 90% of cha arcificial resf affort was
raporced durlng the susser, Table 14 shews
the distribuction of reef efferc by discrilecs,
season, and target species pgroup (July-
Decasber data only). The ucilization (nusber
ef txrips) of wmpecific reef sites was as
follows:

Herchern
Paradisa Resf 8
Undmnewn 11
Ten-Hile Reaf 10
Pawleys Island 3
Beotor 2

Santral
Capers (RE)
Unkcmoan

A

Southern
Unkmown
Huncing Island
Fripp Island
Savarnmah Tower

Ganesral Cordon
Ballar Real

Specles Prefersnce - Table 15 lists the
species preferences by district and season as
datermined during the July-Decesbar sampling
peried, King mackeral was the overvhelming
speciss of cholce for offshore anglers (51%).
Spanish mackersl amd black sea bass were ths
pext mest popular specles. Anglers fishing in
coastal waters (0-3 miles) Indicated a wids
variety of target species, although

mackere]l was the wost frequencly nased (by
about 20% of tha anglars), Rad drus snd
spotted ssatrout wers most praferred species
targeted by inshore fishermen, although
floundsrs wers popular during the susmer,

B LD L R A

Catch - The sstimated total catch in ssch wave
is listed in Table 16. During July-Decesber,
about &4% of ths total catch was reportad
relaasad. Tha sost muserous spacles in the
catch ware black sea bass, catfishes, red
drim, amd spotted ssatrout. Bleck ssa bass
repressnted about 158 of the cotal catch by
numbar . Abgut 258 of the estimated total
landiongs (by mumber) was cosprised of inshore
species mnormally considered gamefish: the
majoricy of thess wers red drum and spetted
seatTout (each representing 11y of the rvotal
catch), Miscellansous species, most of which
ars considared undesirable by anglers, mads up
about &0% of the total cacch.

The frequency with which varisus speciss
were landed (i.e,, the nusbers of snglers
reporting them) is listed in Table 17. Thase
data pertain te che susser and fall seasons
only, More anglers reported catching red drum
than anoy other spacles. The ousbers of
fishsrmen reporting spotted ssatrout, pinfish,
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and catfish wers also apprecisble, Perhaps
the sost significant aspect of the Erequency

_ of ococurrence vs magnituds of the landings (s

that tha sost frequently reportsd specles also
tended to be those that were landed in the
greatest mumbers. The major exception was
floundsrs, with Individual catches seldom
excesding more than a few fish per anglar.

CFUE - About 358 of the snglers fishing in the
EEE during July-December reported catching ne
fish, compared te 29% In coastal watetfs and
248 im inshore areas. The percencages of
unsuccassful Fflshermen wers consistently
lowest in tha northern distriet, Thars was
ralatively lictle difference in the fallure
rate of Inshore flshermem by district (27w in
the southsrn., 25% in ths central, amd 208 in
cthe morthern),

Catch rates by season, area, and fishing
zons as determined frem data collected during
July-Dacesber ars sussarized In Tabls 18,
CPUES have beesn calculated as sverage-of-
tatios statistics, where group catches have
basn comvertsd inte angler catches by dividing
cotal group catch by the nusber of Fishermen
in the group. The figures in Table 18 are
based on catches of - all species cosblned.
Cateh rates In coaatal waters wers
conaistently lower than those in other zones.

Cacch rats sscimatas for ved drus and
spotted seatrout, the K twe highest priccity
recreational specles In inshore waters, are
rumsarized in Table 1%. Catch rates based om
all inshore trips inmcluds data for manmy trips
in which ctha wspecies was not cargeted and
therefors telatively unlikely to have besn
caught. The altermative CFUEs have been based
only on data from trips for which thas specles
was alther specified as the Earget or was
reported caught. CMUE estimates inelude
ralsased fish. Very few limic (20 fish of
sach species par person per day) catches of
alther red dnm or spotted sesatrout ware
observed. -

Cacch ratss of pelaglc species during
July-Decesber vere nearly [dentical for occean
anglers who fished over artificial reefs amd
in nom-reef locactions (caleulated as tha sus
aof fish esught divided by the total mmsber of
trips in the appropriate category). The CPUEs
ware about 0.3 fish per crip in sach category.
The overall swsrage catch rate of botros
spocies was somewhat higher em reef sites (7.8
fish par trip) than In nen-reef areas (5.1
fish per trip). These estimates includs dacas
for anglars fishing i{n the coastal zone, slince
many reported flshing on reef sites during at
least a portion of thelr trip.

All information described hsra was
ocbtained during chs July-December sampling and
includes results from beth the HRFSS and
Division sampling.

The length discributien of king mackerel
iz shown In Figure &, Hearly all of thess
fish were caught by charcerboat anglers In tha
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Table 14. Distribution of private boat effort on artificial reef sites
during July-December (includes Division data).

Northern Central Southern Total
Number of Angler-Trips July-September
Pelagic Species 32 7 1 40
Bottom Species 23 0 21 44
October-December
Pelagic Species 0 0 2 2
Bottom Species 8 D 0 8
Total
Pelagic Species 32 7 3 42

Bottom Species 3 0 21 52
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Table 15. Target species of private boat fishermen, by season, district,
and fishing area (includes Division sampling). MNumbers are
anglers fdentifying a species.

Ocean> 3 miles Ocean 0-3 miles Inshore
July-September
sorEern King Mackerel 12 Any 19  Red Drum K]
Spanish Mackerel 8 King Mackerel 17  Flounders 25
Black Sea Bass 7 Flounders 15  Any 24
Bottomfish 1 Spanish Mackerel 8 Drums 6
Any 1 Red Drum 7  Seatrout 5
Croaker 4
Spot 3
Central King Mackerel 32 Any 14  Any 50
Black Sea Bass 4 King Mackerel 13 Red Drum 30
Bottomfish 2 Tarpon 5 Seatrout n
Any 2 Red Drum 4 Flounders 9
Spanish Mackerel 2  Sharks 4
Bluefish 2 Sheepshead 4
Sharks 1 Black Sea Bass
Kingfishes 1 Bluefish 2
Kingfishes 1
Spot 1
Southern Any 7 Sharks 3 Any 46
King Mackerel 5 Mackerels 2 Red Drum 43
Spanish Mackerel 5 Red Drum 2 Mackerels 33
Sharks 1 Any 2 Seatrout 21
Flounders 1 Sharks 19
Black Sea Bass 1 Flounders 12
Bluefish 1 Sheepshead 6
Black Sea Bass
Weakfish 2
Black Drum 1
October-December
Northern  pyack Sea Bass 6 Spot 14  Red Drum 44
King Mackerel 2 Any 9 Seatrout 28
Red Drum 3 Spot 26
Black Sea Bass 3 Any 17
Weakfish 2 Flounders 2
Sheepshead 1 Black Sea Bass
Central (no trips) Flounders 2 Seatrout 106
Red Drum 51
Any 29
Spot 5
Flounders 3
Sharks 2
Southern Bluefish 2 Any 2 Red Drum 48
Seatrout 39
Any 17
Spot 3

Sharks 2
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Table 16. Estimated total catches in the private boat mode by wave, as
provided by NMFS. Catches are shown in thousands of fish.

Mar. - May- July- Sep.- Nov.-~
Species - Apr. June Aug. Oct. Dec. Total
Offshore Pelagics
Little tunny/bonito 2 <] 2+
Tunas/mackerels <] <]
Offshore Bottomfish
Black sea bass 33 113 290 48 29 573
Sea basses 13 B 2 21
Groupers <] <] 1
Snappers <1 ]
Red snapper < <)
Porgies 3 <) 42 45+
Red porgy 1 7 7 ‘ 15
Grunts 18 18
Triggerfish <1 <]
Coastal Pelagics
King mackerel 1 7 6 1 18
Spanish mackerel 2 7 28 37
Bluefish 4 18 10 7 3 42
Jack crevalle <] 6 33 3%+
Blue runner <] <]
Amberjacks 1 <] 1+
Barracuda <1 <1 . <] 1+
Inshore Gamefish
Red drum 15 B a6 228 139 434
Spotted seatrout 4 5 50 85 289 433
Weakfish 3 4 3 1 n
Summer flounder 20 <] 1 21+
Southern flounder 6 18 6 8 3B
Flounders 8 2 3 13
Inshore Bottomfish
Kingfishes 3 12 n 10 9 45
Spot 8 5 29 44 73 205
Croaker 28 114 37 1 180
Black drum 3 " 5 3 22
Sheepshead 8 3 8 3 <] 22+
Pompano 3 1 4
Miscellaneous
Sharks 4 17 173 10 264
Skates/rays <] 2 8 7 1 18+
Eels <] <] 6 6+
Catfishes 14 131 327 78 8 558

Toadfish 10 3 69 35 <] 145+



Mar.- May- July- Sep.~- Nov. - ‘
Species Apr. June Aug. Oct. Dec. Total
Pinfish 6 30 81 102 152 n
Mullets k]| 19 <] 50+
Herrings 5 5
Puffers 2 1 2 5
Searobins 3 3
Pigfish B 24 32
White perch 37 37
Others <1 3 21 26 50+
Total 224 564 1.354 839 844 3,825
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Table 17. Frequency of occurrence of individual species in catches of private
boat fishermen, by district and season. Values are the numbers of
fishermen reporting a catch of the particular species.

Morthers  Cenfral  ‘owghern  Total  oremern  Central  Southerm  Total

Lnahare July=iestenver e toe r-leconber
Priority Soecies
Rad Drum

185 2 "9 a5 178
; HE 41 111
55 1) 27 7 L

25 0
§eotted Sestrout ] 33
Flounders 5 14

Secondary Species
Croaker 38 2
jeat 12
Eingfianey
Bluafiuh
Black Drus
Sheepshead
wean fish
Fomgana

Jeean

Pelagic Species
Spanisn Mackerel
Eing Mackerwl
Amber jacks
e T
Little
Blue Bonner
Tarpan

Bottom Spectes
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Gruscy
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Table 18. C(Catch per unit of effort (CPUE) estimates by season and district,
Division sampling data

measured in number of fish per angler-trip.

are included.

July-September
Northern

Central

Southern

October-December

Northern
Central

Southern

A11 Species Combined

Ocean>» 3 miles

Ocean 0-3 miles

504
151
%=2.4
2 . 22.4
i=7.5
2 . 103.2
(N = 10)
(N = 0)
(N = 2)

X =
2 =

[ |

w
Fa =
[ ] a

7]
ma
"o

(N

(N

3.6
14.0
2.9
37.7
1.2
4.8

18.7
394.0
= 2)

= 2)

Inshore (rivers, etc.)

M~ >

™~ x)

R

]

=i

X
I

P >

= 5.7
= 39.6
= 6.1
= 53.4
= 6.6
88.9

4.5
27.9
3.9
34.1
7.0
111.9

"




Table 19.

N

sampling data are included.

CPUE estimates for red drum and spotted seatrout by season and
district, measured in number of fish per angler-trip.

Division

July-September

Northern

Central

Southern

October-December
Northern

Central

Southern

July-September
Northern

Central

Southern

October-December

Red Drum

A1l Inshore Trips

Northern

Central

Southern

i =0.28
s2 = 0.56
%= 2.25
s? = 19,53
x = 0.97
s = 4.75
% = 0.52
s2 = 1.99
X = 1.00
2 = 4.62
%= 2.37
s¢ = 12.53

Spotted Seatrout

x = 0.07
% = 0.23
x = 0.79
s? = 5.06
% = 0.49
s = 3.13
X = 0,27
52 = 1,21
%= 1.44
sZ = 10.63
% = 1.89
;2 = 30.25

Inshore Trips Where Targeted
and/or Reported as Caught

x = 0.70
s2 = 1.12
% = 5.16
2 = 30.14
%= 2.72
s% = 8.58
%=1.10
52 = 3,20
% = 2.21
s? = 7.02
% = 3.55
s = 14.59
% = 1.60
s = 3.17
%= 3.17
s = 13.03
Xx = 2,63
s? = 11.42
x=1.14
% = 4.33
X = 2.60
s? = 16.16
% = 3.20
s? = 46.65




EXZ, Mpan total length declined slightly
during cha susmer, then Increased during the

fall.

Length dlstribution of Spanish mackersl
is illustratsd in Flgure 5. MNest of thass
fish wers taken by charterboat fishermen and
tha sample was fairly svenly divided batwean
coastal waters and the EEZ. All flsh weate
taken prior to the Septesber closurs. About
2% vars balow che legal 12 imch (ferk lemgch)
minimam size.

Length frequency of black sea bass by
eope of capture s ahewn in Flgure 6.
csught during thes susser averagsd a Little
less tham 9.0 inches, while those taken during
Hoveaber-December sveraged about 13.0 Inches.
Abput 43y of tha fish reported from stace
wacers wers undarsized, comparsd o 16% of
those from the EEZ. Most of the undersizad
catch sppasred to be atcributable to privacs
beat flahermsen (About 6% of cthe limiced
charterboat samples was undersized),

Size composition of red drum is shown in
Figare 7. During Septesber 1587, about 5% of
the sample was less than 14,0 Inches, which
was the legal minisum (total) length during
Juns-AUEUEE, tha fall (1%47), about
44k ware less tham 14.0 fnches, Tha msan
total length (14.3 inches) of fish from the
Charleston area (N = 14&4) was slightly less
chan char (13.1 inches) of fish esughc in
othar parta of ths stats,

Length distribution of spotted seatrout
is shown in Figure &. About 4% of ths total
meagured cateh was below the minimos lsgal
alza (12.0 inchas cotal lengch). About 2168 of
tha fish caught during ths susser were

relsaned, which probably reflects tha
percentage of fish caught thac wars
undersized. The percentags (24%) released

during the fall was wery similar. The sverage
length (14.1 inches) of sported sascrouc
ratained In the Charleston ares (N = 138) wan
a little smaller than that (1%.9 inches] of
fish retained slsswhers (N = 202),

Slze composition of flounder catches is
shown in Figure 9. A plam for thes managessntc
of sumser flounder being prepared by the
Hiddls Actlancic Flshary Managssent Councll has
proposed a 13.0 Inch minimm size for that
spacies norch of North Carclina. About 67% of
the wsusssr floundsr sample was belew this
standard. Southern flounders sveragsd
somewhat larger,

DISCUSS108

Several aspects of cthe HEFSS sathodology
havs caused concern a8 to the wvalidity of its
results. Some of these aspects ars
gemeralized ones inherent in the procedures
and have been clited by many sources within
HMFS and various other agencies, Othars tend
to be unique to the clrocumstances prevaliling
in South Carolima. A brief discussion of the
mors unlversal lismicatlons of the MEFSS

Fish
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follows, vhils wome of its specific
limitations are considered in tha appropriace
MubgacCions,

The main eriticism of tha MAFSS has besn
che rTelacively 1low lewvel of reliabilicy
assooiated with its catch estimates. This is
reflascted by ©che large cosafflclents of
varfaclon (and implied low levels of
precision) typlcally associsted with catch
estimates, particularly thoss of species pot
frequently caught. HNFS has determined that
the intercept portiom of the wsurvey
contributes much more to error of the catch
sstimates than doas tha talephones cosponent,
Because large coefficlents of warlatiom
comsonly are associated wich small sasple
glzes, one corfective mesasure is to increase
the sample sizes. This is parcicularly trTue
at the state level, where samples In the
various wave/mode/area/apecies cealls usually
ars lpadaguats to datect even gross
differsnces in spparent catch rates, This has
besn the principal jJjustificatiom for
substantial expansion of sample coverags in
the intercept portion of ths MRFSS undsr
cooparative agresssnts wich the states,

Thare are limitations, howsver, to che
improvemsant in pracisien that can be shtalned
through Increassd sample alze. Fractcical
coneiderations, most notably the coscs
associated with an on-site cresl census,
effactivaly concrel cths extent eo which
covetage can be Increased. A recent study
(Beggenes 1987} of stratified random ecrssl
surveys concluded that consistemey iIin che
fishing patcerm can ba mwors Isportant than
sampls slze a8 a detacminent of preclsiom of
CPUE sstimates when fishing intensity is
relatively Llow. Incresssd speciss wvarlscy
also lowers tha precisism of CFUE sscimares,
Finally, anglars cargeting differsnt speciss
tand to have differsnt fishing patterns. which
contribute to increased Iinconsistency of
fishing activicy end decrsased precision of

_CMUE sstimates.

Thass ars all relsvant factors glven the
obearved charactaristics of the South Carclina
fishery, [During most of the year, anglers
targat a diverss group of specles, many of
which require specialized ctechnigues for
appreclable results. Many other anglars have
oo species preference and cateh & diverse
sassmblage of fish, Tha fishery In all areas
and modes is a sultispecies one as a resul:,
In'some seasons and aress, fishing Intensity
is Eypleally lovw in terms of the nusher of
anglers likely to bes intsrcepted at & glven
locacisn. Gilven thass realities, ths most
pragmatic spproach to the :l.nthlfrll:lr.tm and
use of the MRFSS catch data for managesent
purposas 1s to recognise that thare is a
rather high level of isprecision asscciated
with thes and sslect msnagement optloms that
acespt A& wide tolerance range in catch lavels.

Eracvias
A recent overview of marine recrsscional

fishariss in the southsastern United Staces,
based on dats obtalned in the MEFSS, was
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KING MACKEREL
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Fig. 4. Length distribution of king mackerel, July-November 1987.
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Fig. 5. Length distribution of Spanish mackerel, July-September 1987.
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COASTAL (0-3 miles)

0 _ N = 47
%=8.5
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10 —

OFFSHORE (>3 mi.) . go

x = 10.6

20

10 -

<7 7-8 8-9 9-10 10- 11- 12- 13- 14- 215
1T 12 13 14 15

TOTAL LENGTH (inches)

Fig. 6. Length distribution of black sea bass in coastal
(0-3 miles) and offshore (EEZ, >3 miles) zones.
The minimum size 1imit (8.0 inches total length)
is indicated by the heavy vertical line.
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Length distribution of spotted seatrout. The minimum size
3t (12 inches) is indicated by the heavy vertical line.
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SUMMER FLOUMNDER
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Fig. 9. Length distribution of flounders. The proposed
Mid-Atlantic area minimum size 1imit (13 inches)
is indicated by the heavy vertical line.



prepared by Schmeld snd Burgsss (1987). The
results of the 1987 survey suggest that South
Carolina's marine sporc fishary generally
coniformed to the reglonal pattern.

A 1981 study (ECA 1983) found that South
Aclancie recraacional anglers sveragsd abouc
13.5 days of salc water fishing per year. Im
1987, South Carolina fisherssn apparantly
averaged consldarsbly less afforc (16.5 daye).
The most active fishermsn lived in ths coastal
zona and sveraged almest 27 days of =fforc.
Bon-coastal state resldents sveraged about 12
days and sut-of-state anglers abour 8§ days.

foheeld and Burgess (1987) reported chat
most fishing by resident anglers takes placs
from priveats boats and senesds sCrusCUTed
{plars, bridges, stc.), whils vislcing anglecs
in tha South Atlentic are most liksly ta fish
from beaches, banks, hesadboacs and
charterboats. The 1987 resulets in South
Caroline Indicate that wisiting anglers do
pacronizs ths charcerboats sztensively, but
ate most likely Eo fish from public plars when
thay go shors fishing. Assulcs frem & 1977
study of offshors flsharman alse suggesst that
vislcing cut-af-stats anglare account for the
majorley of headboat passengers (Liso and
Capla 1375907 .

In 1983, the overall swerags catch rate
af South Atlantic fishermen was 5.6 fish par
trip (Scheeid and Burgess L%87), REesults from
che 1987 survey Indicacs chat ths tate for
that year In Soucth Carelina was about 4.7 fish
per Erip. In the South Atlantic regiem, about
13% of the landed cacch by walght in 1985 wvas
takan In Linshore aress (bays, sounds, and
rlvers), I In the coastal moma (0-] miles).
and 588 in che EEZ (Schesid amd Burgsss 1%87).
Species composition of the sscisatsd Landad
catch im 1947 by Flabharmen In South Carclina
suggests chat, ths Eotal catch was fairly
svanly divided batwvesn Iinshore arsas and occsan
waters, although ths cateh im ths coastal rens
appeared to ba tha lowsst of the thres arsa
catagorles. In nmbars of flish, aboot 358 of
the 1987 catch was made inshore, 134 case froam
coastal watars, and 334 was taken offshors.
In 1983, che catches of South Atlantia
recreational snglers wers dominsced ‘hr FpoE,
black sea bass, blusfish, and croakers. ‘The
1587 Seuch Carclina survey results confirm
that spot and black ssa bams wears prominaat Lo
the landings (first and sscond, cespectively,
by nusbar), but plofish, catfish, red deus,
Elngflahes and spotied ssatrout alse
contributed suhstamtially. Cacchas of croaksr
ard bluafish wera far less in comparison,

Schesid ard Burgess (1987) reported that
about 564 of the reglonal anglers incsrviswed
in 1985 did not specify & particular specles

prafarancs, 0f thoss that did, spotted
seatrout, red drom, blusfish, and &
mackeral wers the most often {dencified.

Surveys iIn recent years havs consistencly
ldentified red drus as the most popular tacget
of Gouth Carelina asnglera. with spoctced
ssatrout and floundsrs alse belng popular with
Imshore anglegs. King ssckerel has been tha

spaoisn,

k]

conaletent dominant target species of ocean
fishermen.

Shore Hods
Alsost half of the total mmber of shore

anglers interviewed during July-Decesher wars
fishing from Gramd! Strand plers. The last
comprehensive survey of fishing setivicy on
thess strustures was conducted by the Hwision
In 1974 (Hessond and Cupka 1977). This aarly
survey Ineludsd the perled from April throeugh
Hoveabar, whereas the present results refer to
July through Hoveshar. Although Hassond and
GCuplka (1977) obsarved a wide wvariaciom in the
residency of pler anglers from monch to montch,
the owverall level of oot-sf-stacs [labarmsn
chaarved was 378, During the L1987 survey, 47
of tha snglars Incerviewed wers nonresidents,
virtually all of them from NMorth Carelina,

Fisherman interviewsd during ths L$987
survey averaged substsntlally msere fishing
cima per vislc (4.5 hours) than did anglers im
1974 {3.3 hours}). Speciss prafarsnces wers
similar, In 1974, 7i% of the fishermen
axprasped no preaference; in L9987, BOA wers in
Ehis catagory. The parcencagas of anglacs
sesking spot and kingfishes, the sost popsilar
differed liccle betwesn Eths ©wo
BACVEYE . Tha mast mnatahls AiFFfaramrs in
catchas was the soarcity of croakers shasrved
during the 1287 survey. Abouc 28% of the 1987 -
cateh was relsassd, wvharess 39% was weither ., .
caleased o glven away in 1974, Catch races
waire similar {(&.05 fish par crip for tha
ovarall 1974 parisd wa &4.11 for July-Bovesber:
of 1987).

The overall imspressien {s chat the pier
fishary in 1987 was mot substancially
differant from that in 1974 in cerms of che
characEerlsetics of tha flohersman and thalr
Elshing sruccess.

Two limicacions of the MAFSS that apply
apacifically to the pler Fflshery are Cchs
sporadic svailabilicy of the f[ish and the
level of incosplets crips included in tha
data., The most popular and sbundant speciass,
spok, Is motorlows for appesring in brief
runs, when the bulk of ths catch Lz taken.
The pressnce of absence of the eresl clsrk
during such times can sigrificancly Influsnce
tha ovarall catch estimates. A graphic
afaspls of this is 11lustrated Im ths shore
mods data for thes cencral discrice (ses Flgure
1). Bacausa of the high percentage of 0
waluss (Ll.s., mo catch reported), ths ssspls
mian for a data array typical of shere Flshing
CPUE cam ba substanclally blased by Inelusien
of & very small mumber of large chssrvations.
For axsmple, consfider the data array shown for
tha central district as equivalent te that
which might describe a sat of chssrvacloms for
the plar flshery In which the creal elark
happensd to be present during & run of fish
{say spot) for a small porelon of his overall
sample. Conslder one of the othar saries, sy
that for ths northern afes, &8 tepresentacive
of the daca sec that would have besn sbtalnsd
1f the' clerk had missed all of the runs. The
resuleing diffsrencs In the sasple means can
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vary substantial. In faee, fer ths dacta
for tha central &isctrice, ths catches

thees anglers [(out o&f & teotal of
;—;rr-:-lmlrw aia of the cocal caveh. 1f COE
data for these thres ars smlited, the
ravised sample ssan ix 3.6 (which ls wirtually
jdantical ro chat shown for tha sorthamm
Thus, the chancs imtaresptlon of a
faw anglars wich wery largs catchss can
significancly alter the sampls méam,
sirious Lleplications regarding sstimation of
the etotal catch as darived cthreugh
sutrapolation.

{

For maxises saspling efficlency (am
maasured In the nushsr of intarviews sheainsd
par hour of on-slce cims), the clerk st also
attempt te visit the plers at tisss wvhen Chars
will ba wsubstantial mabsra &f [lshearsen
departing. Otherwiss, & substantial pertiem
af ths Intervisss iz likely to bs bassd on
incomplata trips. Tha MHFS sstisation
procadure for datermining catchss from
inconpleta trips Iz suspsct for tha plar
flshary, glven tha sporadic svallabilicy of
tha popular species, sincs 1t la based on the
hourly catch rats raported for the trip st the
tlms the angler Ls lnterviewsd. Bath af Ehess
sampling problsms could be addressed through
the use of a passlve axit-palnt survey
instrument, @o.g., & card quastionnaire
dapssized ln & callsarion haw

Ehaciechoat Hods

The last cosprehensive Divislen study
that sddrssssd the Scuth Carslins charterbeaat
Flshery was conducted during 1977 (Liss and

Cupka 197%a). In char ysar, &y of tha
anglars wers from out-of-stats (prissrily
Earth Carelina). Im L1WT. ™ of e

flabharnan Intarviewsd during the MAFIS wers
from out-af-state (with Merth Carolina

flsharmen again being promiment).

Some comparisons of relaciwe [lshing
suscess shssrved during ths twe surveys ars
jusmarioed below:

Jul - Worw

1817 1347
Chartarboat anglars L hln
catehing king macksrsl
Chartarboat anglers 10w Tiw
eatehing bottomf]sh
Chartarboat anglerw L5 ay
flahing st arcificial reafs
Fish/erip, oon-reaf usars 3.1 &. 1
Fish/trip, resl usars 2.9 1.7
Flah/hr, non-resf usars 0.4 1.1
Fish/he, resf assca 0.3 .7

The sverags trlp duraclen im 1977 was nearly
twice that obesarved In the 1987 survey; thia

sccounts for the spparent discrepancy In CPUE
as measursd in Flsh per hour flshed. The

flgures shown hars for 1587 differ fres thoss

m

,III-I'IH aarlisar bagause of the nesd to paks
tham comparshls Im caloulacien to these from
the 1977 study. Caleulations includs anglers
whs cargeted bettoslish becouse tche 1977
anglar prafarences wers ot specifisd and tha

data prarumably included all trlps.

It sppears that thers was relaciwvely
lictla differenss In charterbeat Fishing
success betwesn thass two ysars. CPUE of non-
reaf Claharsan was aslthear comparabls ta ar
slightly highar than that of resf uosars,
dopanding on tha target species, specless
caught, ace, Yeat, the percencags of angler
I:li:p:--.lﬁtlﬁ-r“hhn-crlﬁ-bﬂlld.
The resfs ars msest heavily ased by beats froa
morthern and southsrn ports. captains from the
Charlsscon arss ssldss went e ths resf sices.
This may reflsct the distribution of reaf
sites, their perceived gquality as Flshing
leocations, altarsate svallablilicy of

productive natural hakitat, captains*®
#!‘I._'... L 1239
During L902-190%5, MHFS contractad

chartarboat captaina im a loghook reporting

. For South Carclina, sufficisnc daca
ars available only for 1903. In chat year, &8
of che reporced charcerboat efforz was
dirseted at sstuarine {(l.s.., inshore) arsass
and 96% was aspant In ths ocsan. Thass
patocentages &re slmilar te thoses obsarved
during 1987, Im 1983, che principal species
esught by crolling, whieh reprasentad 538 of
the charterbeat sffort, were king macksrel
(49% of the catch by musber) and Spanish
mackaral ([134)., Black ssa bass repressned
&M af the flsh csught by sthar ssthods and
was ths enly bottom wpsciss talam I=
spprecishla mambaras (Brusher and Falka 1587).
Thases sams epscisa dominated the 197

landings

In ctha BHFS logbesk astudy, CIUE was
reported an tha membsr of fish ceught per
boat-heur of Clahing. For lklng macksrsl
during 1985 in South Carelina, twe sverags
anmial cateh racss (based on the sams data)
havs besn published. Nrusher and Palko {1987}
stad 1.11 fish par beat-hour, whils Trenc sc

(1987) reported 1.24, When divided by
four (chs sverags nusber of anglers per boat),

saasen within and betwesn yaars (for 15981 and
1985) but cended to peak In che Ffall.

A mentionsd previeusly, 1t is difficulc
to define a weaningful Indsx for CPUE of
Spanish macksrsl, the othsr Impartant palagie
species for Seuth Carelina charterboats,
Palke st al. (1987) reported an average anmuisl
CPUE of O0.44 Fflsh per boat-hour In 1983
(Brusher amd Falke listed it as 0.30). The



approximate valwe Ffor 1987 (July-Seprambar)
appears te have been somewhat higher, but cthe
HMFS workers docusented significant seasonal
variabilicy in tha catch rate of this specles.
In 1985, Augusc was by far the besc month and
Juns fishing was very poer, whereas limited
dacs for 1983 [Ipdieated psak fishing during
June, followed by Augest (Palke et al. 1987),

Charterboat catch rates for black mea
bass |based on all trips are probably
telatively meaningless. The average anmel
CPUE reported for black sea bass in 1985 by
Brusher and Palks [1987) sppears to have besn
abour tha sass as chat obsgarved for 1987
{(appreximacely 1.00 Eish per boat-hour).

Bath king and Spanish sackersl Flaheries
are suhjsct to closurs Lf NHFS determinas thac
recreational gquotas are going to be exceeded.
The majority of both wspecies appeatrs to be
caught by charterboat fishermen 1in South
Carolina, parcicularly in cthe casa af king
macksral. The rellabllicy of ths CFUE
estimates s therefore an Leportsnt
consideration, given tha sethod by which the
tocal Typa A (recained) catches are sstimaced,
Bichels (1985} evaluated the sppropriateness
of long-term charterboat CFUE as an index of
king mackeral abundarcs and conmcluded tchat
data for small areas from cha HRFSS wars too
wariable ©o provide good (i.e.. preclise)
patimates of indices of abundance. HRFSS
sapples have sincs besn enlarged conaldsrably,
For the 1987 survey data consldered hers
(L.e.. July-Decembar), the precision Level of
the CFUE estimate for king mackerel was sbout
(+) 1I% aE chs 95% confidance lewel, which Ls
fairly relishls. The reliabhilicy of the
Spanish macksrel sstimace was scmewhac lewsr,
but the lack of Hay-June daca and the effect
of the closure sust ba taken inte aceount.

One aspect of the HMFE procedure used to.

expand tha CPUE sscimars in srdar to sbtalns
tha sscisated total catcsh may be worcth Fe-
svalusating. At present, CPUE is bassd on all
trips, #vem Cthough no fish are csught oo =
substantial percentags of erips. It may be
mors realistic to calewlats CPUE based only on
thosa trips which caks flsh and bass ths
arpanaions on that valua whils HJU.I[I.II.' this
estimate of total trips to account for those
im which mo flash wers presumably ecaught,
Consider the Following example. The estimated
total efforc Ls 25,000 trips. CPUE bassd en
all trips waa 0.%6 flsh par trip (N = &10).
The sstimated catch was thersafors 24 000 fiah,
If confidence limics are ssalgned as (+) twe
standacd arrors about the mean, the
porresponding valuss weuld ba 0 apd B& 500

the trus ctotal catch could lie snywhers
within cthis rangs. This 4is ths ourrent
estimation procedurs (somewhat siloplifisd).

liow consldar & CPUE of 1.97 fish, based on 198
terlpa in which Flsh wers caught. [msuccessful
trips accounted for 524 of tha afferc, This
peccencage applled o the estlmaced total of
25,000 trips lesves 12 000 crips -*,Lrl;n‘ which
fish probably swers caught. This revissd
ustimate of effort Is than used co expand tha
CIIE Ilodex and obtaln a catch estimats

40

{23,650}, |Wota thar cha cwo sstlsates ars
virtually ldsntical. What ls different is the
ranga of catch included wichin che confldsnce
limiecs. With the varlance (smaller) from the
CPUE indax asscelated with snly thoss ecips
chat casght fish wsed to determine the
boundaries, ths range is 0-52,130 fish, Thas,
the rellabilicy of the esclamate obtalved using
the second procedure is somewhat improwved,
particularly where the tolerance in allowable
catch quotas is small.

Very few charcerboat trips wers tapgsted
at bottomfish and CFIE estimates based on
incidental catches are notorlously unrellsbls.
Host of the bottomfish caught wers black seas
basn, An  extremsly large warlanca was
aspoclaced with tha CFE Index for cthis

epacise and soy resulting catch sstimates
would have to be considered extressly
wpeculative.

Erivace Boat Hods

The most Tecent comprehensive study of
offshore priwvate boat fishing was donme by Lias
and Cuples {197%a, B). In cheir work, cha
preclias  definicion of "offshore® was oot
pacified amd thers may have bsan soss
ambigoity in the respensss of che fishersen.
Tha authors considared all sffort to have besn
in cha EEZ. This was probably true for
artificial resf fishermen, since all reafs ac
that tims wers lecacsd ac lesst cthres miles
affabora. When the 1987 results are
caloulated ©o make then comparabls to thoss

from the 1977 astudy, che follewing [igdres
apply:
Jul -Dee
1377 1387
Effort/surface fishing (212 &N
Effert/bottom Flshing ENL il 1
Othar (mizsd, sre.) 1 11w
Trips/artificial resfs 2&n 16w
Eimg macksrsl, & zaceh 30w 1k
Black sss bass, % catch 15u LHLY
Gpanish mackersl, % sacch bt L1
Offshors bottomfish, % catch 5 10%
{axeluding blsck sea bass)
Fish per amglec/trip 4.5 10.1
reaf wisrs
Fish per angler/trip ik 5.4

mon-reaf usars

Tha principal difference appears to ba the
Juxtapasition Im the repressntatisn of king
mackarsl amd bleck ses bass In the catches.

All of the Division's recsnt surveys have
confirmed the Importance of red drum and
spotted seatrout o Lnehors privace boat
fishermen. These are both the most preferved
specien snd among the most frequencly eaught.
Both comprise a wsubstantial parc of the
inshore anglers retainad catch. .l‘llhl.n.l



succass for thass speciss I tharefora a
primary concern of both snglars &nd ssnagessnt
sutheritins. Evaluacion of CMUE for chess
flah i wesevhat complicaced By cha
multispecies composition of iInshere landings
and the fact that & largs parcantags of
anglats do oot target any particular spscles.
Many of tha fisherman whe resned mno
prafarenca appeared £o fish on chs bottom with
a varlety of cut baics, Although such
flabarnen ars falrly Likely Eo cateh soma ted
drum, thay are unliksly to eatch althar
spotted ssatrout or flounders. Flaharssn who
don'c apscifically flsh for floundars are net
likaly to catch msera than an cocaslonal ons.
The vast sajority of spotted ssstrout were
reported caaght by anglers who ldentifled tham
an thalr target speciss.

if CrUks for thess prierity speciss are
caleulated on the basls af sl]l isshers cripa
{inelniing thess dirsctsd st “say” or othet
spetgisn), the resulting deca serisa will
sontaln largs masbars of O chservations, the
pitinated msans will ba small, and cthe
aspeglated varfsnces will ba large. &
reasanabls alternactive is to bass the CFUE
sdtimates anly om tripa In which tha spaciss
was specifled as che carget or lneluded Lln tha
eateh. This reduces Ehe nuebar of O
ohearvations appreciably amd lowers the
varlances somawhat. A& deatraccing factor ls
ERat Ehe msmbers of cbEsrvarions (parciculacly
in limited treatments, such as & parcicular
rivar system during a spscified ssssen) then
bacomss rather small, incrsasing ths potentcial
for Blas dus to & few Largs catchas. In
wither trestssnt, the precision level of the
EME satimatas Is mor sspecially high snd the
confidence limics surremding thea ate
tharafore rather brosd. This ispliss chat it
i difficule to detect significant msmall
diffarencss ln CPUE from ons area ©e ansthar,
ats, Catagorical comparisens of labing
succans Indicarors
must be interpreced with this lisitation In
mipad,

Ecatlscical uncarcainelian
netwithatandlng, che Dilvision has used the
1987 wmurvey data In ssvaral lisleted
spplications, with esphasis on the comparative
eakch rates of priaricy spaciss bstessn arsas.
Ome axampls was an svaluation of che sound bay
closures on recrescional fishing, Anethsr was
the ralacive success rates In varlous parts of
ths Charlestss Harbor ares, Slmes thass
studles ars most sasily Laterpreted
dissrate wnits, they heve besn [ncloded
hppepdices [ end [T, respasctiwely.

Staciscical rellabilicy is one sspect of
ihe CTUE astimatss. The preblem of petantlal
biss s enother dacracting slassnt. Other
scates (o.g. Texas) chat have ssployed -
sits cresl census surveys limiped te publie
apoass polnts hove questilonsd che ilsplicic
assumption that the charsstaristles of the
anglacs inverviewed (including their catch
ratas and species prefersnces) ascouratsly
raprasent Ehoss of cths entire angling
population, In South Carelina, & substantial

(but unknown) portisn of tha imahore angling
Huhl:tn! arigleaces from private polnts of

wuch  flabstmen alse [lsh
Fl-tltr during ths weak, when thars s
prepertionally less MAFSS intarcept efferc,
It ia ressonshls ts guestion whether these
fisharmen Ctarget Cthe sams species and
axperience tha sass flshing succass as che
fisharmen wha ars Intavceptsd by tha HEFSS.
Such concerns have caused ot lasst ona state
(Texam) to conduct & supplessntary survey to
evaluate cha sctivitles of flaharssn wha wers
mot intercepted by a oreel census (Fergussn
and Green 1987), Such a survay may be worth
considsring In South Carelina,

Black Sea Bass - A size limit has been in
affecr in fedara]l waters since 1963 (and mars
recently In states waters). Tie minleom size
limic iz tha cormarstons of the South Arlastcic
Fishary MNanagessnt Council‘m
stratagy for offshers reaf Flah, 1 chis
sizatagy is o have any pealtive affeccs, Dwe
things are reguirsd: 1) relsesed undersised
fiah mast have a slgniflcant survival rate and
1) undersized fish must be released

This ia ctha spacles most Likely to
tespond to & Elnleus slse Lisic, since mosc of
thae cacch of small flsh sppears te bs mads in
fairly shallow watsr. 1f there is & low level
of compllsnce with U isgulstlon, cheo 11ccle
positive bemafit can be expscced from iz, If
ne . posltive, ssssurshble affect can be
dasoeatrated after & reasonables peried of
elmes, thes contimustion of tha regulation is
difFicult to justify.

Tha level of complisnce with the wimimm
sige limit om black sea bass appears te be
low, parclcularly in stats waters.

Esd Drum - Comparisen of resmults from the 19335
with thass esbtalned duriag L1987
Liluscracas the Llimited practical
affectivensss of & statie regulactien in a
dynamic sitwacion. In what the
rate of the flah (s low and a substancial
portion of tha populstion Ls small, che
ragulacion nesds to be extendsd farther inta
the year. This asssusss that the prisary
objsctive ls te trensfer & certaln pertion of
the year's reandltment inte & highsr yiald (im
tarms of individus]l wsight) bracke:. The
current minlss siss repulstiss 1s bessd sa
thia imersessd yiald-per-rectult objective,
but tha setting of [Clusd sessenal windows

resulcy In cuc-offs (ot thea emd of tha
affaccive paried, prisarily) chat are
sonetimes |nappreprists. If cha res

sbjective s incrsassd yleld-per-recrulc, then
thea ainlmes slie sheuld apply year-veund,
Alcarpacively, {f soms trade-off with ylald as
memsured In nusbers of flsh caughc and
ratalnad is desirsd, the cut-off dats should
be made flexible, depending on cthe size
distribution of flsh eurrently svallable and

their projscted growch.

Spotted Seatrout - The minimm size limic for
this speciss is Intendsd prissrily co sohance



ths prospect Chat females have at least one
opportunity to  epavm., This assumes ©two
fscears: 1) that fishing pressurs, in che
sbsence of the siea limic, significantly
reduces the reproductlve capacity of cha sceek
and 2) thare is a direct relatlomship betwesn
the munber of aggs ecast and subsequent
recTulteent, There is no factual basis ©o
suhscantiate either of these assumptlons.

Tha second conditdom Is especlally
speculative, glven the shsarved wids
fluccuatcion I.|1_. ;hup.ll.l.t‘l-l:l:- of spotted seatrout
charsoteristic throughout ths southsastarn
Drnitad Scates. Various Division studies  in
progress indicate thact cha level af fishing
mortalicy om wpotted seatrout In  Soith
Carelima (at least In the vicindey of
‘Charlastan) -1s modarate to fairly Low. It
cartainly sppaars to ba much higher in
Louleiana, where & algnifiepnt ecossarcial
fishery has long been in cperatiom. Yet, 1988
was. an  axceptional year for this species
r.hmﬂl.nur. tha southeastc,
catches balng reporced sven in areas whare tha
apecles was ballsved to be owver-flshed and the
spovning steck ac & low level. In Loulslana,
for suampls, the estimated rectestional ocatch
in 1984 was 1,320,000 fish (che lowest in
might yoars). In 198&, chs ssvisacsd sacah
was 13,038,000, by far the highest in sight
years, Moch of thas 1986 eaceh probably was
produced by the 1984 year class. This casts
soms doubt on thes sxistencs of & stromg
spasmar-recrult relaclonahlp for chis species,

Anochar conslderacion im tche genarally
sccepted view that spotted mesatrvout
populations are particularly susceptible to
winter water tesperaturss. Cold wincers, such
us wars axperisnosd during 1976-1977 and 1977-
1978, have clsarly had a dramacic sffect on
reglonal seatrout stoclka, rpeasulcing In sush
lower populations [ollewlng such wintars. Tha
sdverse fImpact of cold water Cemperatures
likely overvhelmed sny eaffsct attributable to
spaNing SUSCESS . Tha mnet affsct wes the
virtual wsliminacien eof & year class,
ragardless af lra relacive strengeh prisr to
the cold WACET SCTEIE.

i The minimmsm size linic doss rCesulc In
soma tranafer of yileld (in weighc) by
promoting ths harvest of Flsh ac a larger
gize. Studiss based on population parsmatars
for Fish Iin the Gulf of Mexlco Indicats Ehak
mazlmem ylald-per-recrult is attalned at an
sntry slzs of about 14.9 Inches (Condrey r
al. 1985}, If this eritical asize is
sppropriace in South Carolina (and it may ba
lower here, glven Ehs apparsnely substanclal
differsnce in growth rcate), cthen the South
Carolina flshary is barvescing ths bulk of the
spotted seatrout catch at wery cleose to the
optimal size.

other factors asscolated with
minims size limlcs &pd spatted seacrout
populstions should be kept in miod. In Texas,
chers was no Increass in the propertion of
larges fish in sport catches chserved after tha
mipimm size limit went into effect (Haador

Several

with nutnﬂi.n.;_

_Lise, D,5. and D.M. Cupls,
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and Gresn 1586), Frier to implessntation,
abput 40% of the Texas landings were balow the
lagal minimss, whereas Ln Scuth Carollna about
258 of tha 1987 ocatch appeared o be
undargized. Host of the South Carolims Ffish
appasr to have bean relessed, alnce only dw of
tha Inspected catch during July-Decesber was
lema chan 12.0 inches. In contrasc, about 1IA
of the cateh chsarved recalned afcer the alze
limic went into effect in Texas was undersized
and 13% of the fish seen In Florlda wers

{1lagal (Mesdor amd Cresn LO9HE).
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AFFENDIN I

Status Beport on Escreatiomal
Fishing Success In tha
| Southern Distriet

In 1986, the Gensral Assembly passed o
resolucleon closing designaced scaunds and bays
ca commapclal shrimp trawling., Affected arsas
includs moxt of Calibogue, Port Royal, and S,
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Helena Sounds in the southern discrict (4.e..
Jagpar, Basufort, and Callsten Councies) and
Bulls Bay Iin the central distriec (i.a.,
Charlszten ':I'ﬂl'li:f'}.

One of the factors contributing to the
closurs was the assertlen by seme recreational
figherman that trawling had a n.-'l.r.iw lEpaet
on spert [ishing cacch rates. Although sooe
anglers balisve that shrisp cravlers catch
significant mmbears of adulc recreational
flghan, the principal concerns expressed by
recrsational fishing Ainterssts wera chat
trawling causes the destruction of the
spawning grounds, interferes with ml'nh“ af
sconomlcally Imporcant flshes, and descroys
large numbers of juweniles of such. species
[Bearden ot al. 1%85).

Juvaniles of nearly all priority inshore
sport fishaes iphabit sstuarine acess.
According te recent DMvision sutveys (Low st
al. L9BE) ., tha most preferred Lnshore
rscreational fishes are red drum, spocted
seatrout, amd flounders (mmmer and southarn).
Juvaniles of thess gpecies are asbundanc In
tributariss of the sounds and bays, whils
small susmar fleuwnders are falrly commom in
the sounds and bays proper. In South
Carolina, Ted drum and spotted seacrour ace
vulnarshle to hook-and-line s one-year old
fish. with ooe- and two-year olds cosprising
ths majerity of ths resrsavliensl caveh in
inshers waters.

If the cassation of erawling im tha
sounds and bays has had & significant Impact
on recreational fishing success by reducing
the mortalicy of pre-recrulc gassflsh, some
Indication of this could be esvident in iths
1587 recreational fishary, sines cacchas weuld
dapand subscascially on flsh spavmed during
1985 and 1986. Any such affect should ba soat
apparent in those areas whers ::rﬂl.:.u had
basn pracelesd prier te the closure, since
tagging studlies have shown relacively sherc-
rangs movemencs of thess specles during their
first meveral years.

This report sxamines recrsational eateh
and effort daca from privacs boat anglecs
cbtalned during 1985, 1986, and 1987, Em ordar
to determine Lf chers are any apparent tcemls
that can be associated with the sound/bay
closure, Cosparisons ars mads batwsan resulcs
in chs chres scuthern sound areas snd the Dwo
major geographic areas in the cantral part af
ctha stats, Tha thres scathsrn areas (L.e.,
Calibogua, Fort Royal, and S5t. Helspa) includs
cribucaries of che wacers that wers closed to
trawling by the 1986 rpesclucion. The West
Ashley ares of tha central distriet ineludas
cribucaries and wacers that have been closed
to trawling for many years. Tha East Cooper
area inoludes waterways that lead inte Bulls
Bay, as wall as che Bay iceslf, alchough
relatively littles oaffort ineludsd In chis
study occurred there. Most of the reportced
effort in the East Cooper catagory toock place
im eribucariss mot directly commected to the
Bay and relacively far from it (m.g. the
Coopar and Wando Rivers),
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Table I-1. Distribution of 12857 sampling effort in the Southern District.

Months S5t. Helena Port Royal Calibogue
Site Inshore Offshore Site [nshore Offshore Site Inshore Offshore
Jul-.ﬂ.uq - o s e e m m o a m w owm W w !FE-E ----------- e e o= owm om = =
101 5 0 a7 2 0 147 0 §
175 14 5 114 3 0 147 2 0
175 ] 0 102 15 0 147 B 2
175 10 4 a7 14 ? 147 2 0
175 10 0 99 9 0 T2 =7
175 10 2 [k} B
1] m
............... MRD e T
175 4 1
Totals 24 12 43 2 12 I
BADRlEL = w miw e - MRFSS s A o
175 1 0 97 § 0 147 2 0
175 0 2 109 4 0 147 1 0
175 12 0 98 8 4 147 2 0
175 17 3 97 13 0 147 14 |
30 4 Unknown B 2 29 i
] ®
------- - - - - - - - - m - L - - - L - -— - - - - - - o o -
98 4 0 147 n 0
97 2 0
Totals 30 5 44 B 40 1
Mv-Dgt -~ » v = - = v e s= === MRF353 R T R R R - == =
98 12 2 147 5 0
175 3 0 97 8 0 92 13 0
175 i g 97 2 0 147
. .0 2 g
a7 48 0 20 |
o1} 5 0
1 7
............. MRD g s e e
98 3 0
Totals 10 0 19 2 20 0
1987 Totals 94 17 126 10 72 8
101- Sam's Point 97- E.C. Glenn 92- A1l Jay
175- Russ Point 98- Port Royal 147- Pinckney Island
99- Battery Creek ey
102- Grays HiN
109- Hilton Head
114- Broad River



a5

Table 1-2. M™istribution of 1287 sampling effort in the Central District.

Months West Ashley East Cooper
Site Inshore Offshore Site Inshore Offshore
Jul-Aug = - = = = = = = - === === MAFSS - = = = = = T T -
73 a 3 59 5 9
75 3 0 168 21 )
79 & 24 &7 9 2
60 1 20 124 0 1
129 5 1] 35 kil
79 0 7
15 -1
------------ - = = MRD - W e m s e o w ow owm m
168 4 0
Totals 15 54 i3 21
Sep=0ct = = = = = = = = = = = = = =« MRFSS = = = = @ 2@ @ @ c c v 0 nwa-
A 7 0 57 26 4
73 7 ] 67 K| i
180 i 3 87 27 0
178 1 0 13 3
76 6 0
79 14 (1]
76 7 0
i g |
---------- - - - - - m - - - - - - - e o o - . - -
178 ] 0 178 1 (i}
78 (-] 0 168 4 0
79 2 0 57 16 0
76 2 0 168 16 0
AL} ) 0
Totals 65 3 93 4
Nov-Dec = = = = = = = - === = === MRFSS = = = = = = = ¢ ¢ 2« = =« = = = =
79 2 0 168 2 0
79 5 0 57 B 0
79 5 0 79 2 1]
76 5 0 57 13 0
7 ] 168 15 0
57 13 0
-1l )
---------- - . . o . mn - W W O O = @ wm o m o owm omw owm o w ow om
78 5 0 87 1 1]
76 4 0 % 5 0
15 5 0
79 2 0
178 9 0
79 2 2
7 2
Totals a4 4 52 0
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Table 1=3. 1987 catch and effort data for the Southern Mistrict.

5t. Helena Port Royal Calibogue Total
July-September
Angler-trips a4 61 45 190
Total fishing hours 298.0 219.0 234.5 751.5
Total fish caught 418 459 343 1,220
Red Drum 45 60 77 182
Spotted Seatrout 33 29 35 97
Flounders ? 5 3 15
October-December
Angler-trips 10 73 3 114
Total fishing hours 35.0 320.0 172.5 527.5
Total fish caught 23 438 353 ald
Red Drum ) 136 127 270
Spotted Scatrout 0 11 B7 218
Flounders 6 2 1 9
Total (July-December)
Angler-trips 34 134 76 304
Total fishing hours 333.0 539.0 407.0 1,279.0
Total fish caught a1 897 696 2,034
Red Drum 52 196 204 452
Spotted Seatrout 33 160 122 35
Flounders 13 7 4 24
Data for fishermen targeting red drum, spotted seatrout, or flounders:
July-September
Angler-trips 3 25 24 B0
Total fishing hours 113.5 78.5 152.0 344.0
Total fish (a1l 3 spp.)
caught n 65 - 115 257
October-December
Angler-trips 7 64 23 94
Total fishing hours 24.5 277.0 128.0 429.5
Total fish (a1l 3 spp.)
caught 13 251 138 402
Total (July-December)
Angler-trips 38 89 47 174
Total fishing hours 138.0 355.5 28.0 173.5
Total fish (a1l 3 spp.)
caught 90 316 253 659
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Table 1-4. 1987 catch and effort data for the Central Nistrict.

West Ashley East Cooper Total
July=-5eptember

Angler-trips 54 80 134
Total fishing hours 184.0 293.0 477.0
Total fish caught 239 645 BE4
Red Drum 39 275 114
Spotted Seatrout 18 97 115
Flounders 3 13 16

October-December

Angler-trips 102 147 249
Total fishing hours 363.0 667.5 1,030.5

Total fish caught 302 694 996

Red Drum 70 185 255

Spotted Seatrout 102 £66 Jsa

Flounders 14 17 n

Total (July-December)

Angler-trips 156 227 383
Total fishing hours 547.0 960.5 1,507.5

Total fish caught 541 1,339 1,880

Red Drum 109 460 569

Spotted Seatrout 120 363 483

Flounders 17 30 47

Data for fishermen targeting red drum, spotted seatrout, or flounders:

July=-5September
Angler-trips 16 36 52
Total fishing hours 67.0 154.0 221.0
Total fish (a1l 3 spp.)
caught 50 272 322
October-December
Angler-trips n 128 199
Total fishing hours 268.5 624.0 892.5
Total fish (all 3 spp.)
caught 154 422 596
Total (July-December)
Angler-trips a7 164 251
Total fishing hours 335.5 178.0 1,113.5

Total fish (all 3 spp.)
caught 204 694 918




SOUTHERN DISTRICT

rleston Harbor

CENTRAL DISTRICT

N. Edisto R.

Fig. I-1. Locatfon of interview sites in relation to areas closed by
the 1286 resolution.



pata for 1905 smd 1986 wers obtalned by
the Marine Ressurces Divislon Information
was edllacted during & roving sn-alta eraal
consas (June 1585-May 1906) and an on-site
collsction box survey (Howvesbsr 198%-Decesbar
1984 ) . I ©tha - creel ocensus, alerks
intarvieved anglers at public boac rasps as
they returned from Elshing. Collsetlon bomss
wars posted at many of cthe same locations (and
a few not covered during ths eresl census),
with oards Ffer fishermen to ocosplate and
deponit after thelr ecip. Decalls of thess
surveys are ocontalned in Low st al. (1084).

bata for 1987 wars collscted by Eha
Bivislen undar a cooperaclve agresssnt with
the Hatlonal Marine Fisheries Barvica [NEIE).
WFF bas conducted & marins recrsatlional
fishariss staciscics survey (NEFEE) siace
19719, prisarily to obtain catch data on &
regienal basis. This survey alss ssploys a
reving ereal census te ebtaln cateh
information, but pampla sizes prier ce L9A7
have bssn too small o parmic snalysis st the
inerantats level (e.g. betwsan the geegraphic
ascagorien consldsred hare). Dlaeribution of
the Intarviews has aleo hesn comcantrated Ln a
fow armas (malely the northern part of the
stata), with lnadequaze coverages slsevhars.

in 1987, the Division obtalned parelsslon
from NMFS to modify the HRFSS ssspling design
= In erder to obtaln larger samples from & mors

sgusl geographic discribucion of survey
sffars. The Divisien alse comuoted
supp lenental sampling. L ths aEns

procedures Tha MEFSE survey sltes &me
cesputar-salected asceording ©e a long-tarm
WFS precedurs and the Divislen has lismlted
diseretion in chenging them HHFE quatas alse
differ from sesasen te ssassn (balsg
scbatantially larger during July-Augesc and
mich reduced In Novesbar-Decesber). Tha
ralacive contribution of offabers flshaTesen te
HFid gquotas alse wvaries betwesn aFdas and
ssasons;, «The discribuclon af tha asctuwal
intarvisws obtained therefors s mot squal
hetwesn arsas within ecosparable short-term
intervals. Overall coverage of the wvarious
areas within the ssascpal elassliflcstlions
sssigned hers Is rToughly equivalant for
camparative purposes.

Tha 1987 data Includa figures Ffor emly
thasa private boar flsharsen whe statsd that
thay flahad in inshore waters, dafised by WNFS
as seunds, rivers, enclosed bays, snd Lnslds
inlacs. Data from fishersan in cosstal watars
ars pot [eeluvded Tha catch and asfferc
flgursd Includs Informscion obtaimed during
the Division sampling. Statistlcs from 1983
and 1984 probably Include & Ffew evips ta
gosital and offshore areas, aslnos no
distinotion was made as o flshing lecacion.
This eontribution is =0 minar &8 ©o have no

appraciable  influsnce on  reporced flshing
FltEmRE .
Table I-1 shows the distribution of

sctual survey sffort (mmber of lntarviews) by

HHFE sampling wavae Im ths southetn discries
during 1987. The geegraphlcal divisions are
spproximats, #ilncs tha sxact locaticos of
flshing seriviciss are ushbnessm. The grespings
are based on the lecations of the sampling
slas and chelr promimity or sass of sccass o
the sownds. Tabls 1-2 Indicates ths sctesl
discribucion of Istarviews In ths caantral
discriet. Locatiens of [ishing, partienlarly
in tha Charlsstom vwicinlty, wers documsnted
mare preclssly chan a te mml cha

arse mors dafinlelwe, The Uast
Ashley arsa Includas ths southwsstern sids of
Charleston Harbor down o Edisto Island,
including ths Ashley Biver. Tha Esst Cospar
raglon extends from tha Coopar River o
HoClellamvills, with mest of the Flahing
affort heving sccurred In the Coopar and Wamda
Eivers and tha Intraccastal Usterway ([andfor
its tributariss) sowth of Capars Imlet.

It should b ssphasizsd that practically
all of che flshing sccivicy addressed harai=
sccurred in Eributariss of sownds and bays,
tathatr than In ches dirsscly.
lneluded to (llustrats
ehis,

Tables 1-3 amd [-4 summarizs catch and
affort In the seuthern and central diseriees,
respectively, during July-Decesbar, 1987. Ths
lowar halves Fafsaf only ©6 SEtaClscles [Dor

ek Imcluded, Tha  masbsra of anglac-crips
indicated in chess cables & not match the
1 smd I-2

catches
by red drus, spotted seatrout,
(ineluding released E£ish,
bacauss of the Ispesitien of minlews slze
limice in 1986) are mussarieed balow:

Oek- ilw (1L &y &7y

TOUTAL Alw LU ATe  Ban
1285

Jul -Sap - e e G3a IZTw

Oct-Dec e e - fin Tiw

TOTAL B sk is iy &7



Spuchern Districe [Cencral Dissyics

1387

Jul-Sep 2y 508

et - Dac (311 Ein

TOTAL Jow E1 1Y
1506

Jul-Sap == Slw

Oet-Das - Tln

TOTAL wa 4w
1883

Jul-Sap TN i

DG E - P Lri ilw

TOTAL E1e1 Y Y

Whan all species ace conaldsred in the
gatch, the parcentages of sngler-trips during
which ne fish wers cought ars ESarized
b Lo

Calibogue Port  Bt. Vest [Easc
o Baxal Balens Ashlsy Coopsr

10E7 1= 3w L2 ] Mow Lléw

1PEE v - EE 1Lis 15N
Southsrn Districe Cantial Diarricr

1987 ™ FFLY

1906 - 13

L1985 26N 20N

Catch trates, In ouabers of fish of all

speciss combined caughe par anglar par erip,
wire a8 fallowa:

Calibagos Pert SE. et East
— Eoval Helsos dabley Cogger
187
Jul-Sop T.& 7-3 5.0 k& N1
Dec-Dac 11.4 6.0 i.a 3.0 4.7
TOTAL .1 6.7 b, T 3% A
1285
Jul-Sap - -- == 5.1 2.3
ok -Oeo - == = 7T 2.8
TOTAL - am as &7 1.7
Sguchern District Cenizal Dlstrict
1947 6.7 L |
ismé = |
isad 3.1 3.1
Uhen fishing suceass L ssasured ln Cerms
of mmbars of flah caught par sngler par bour
ol Toowr

Cal Fort { -5 HaEt Easc
— BEval Halsoa Ashlsy Cocpsr

L3247
Jul -Sap 1.3 1.1 L& 14 2.2
Dok -Dac 1.1 1.6 0.7 o8 1.0
TOTAL L7 1.7 1.3 1.0 1.4

dmuchern Dletrice  Leorzal DLSETAcCE

1987 L.% . 1.3
19835 0.& g7

Parhaps tha bast index of soglers’
paresprions of relatlve fishing success is
thelr catch rate of preferred species, in chis
application red drm, spotted seatrowt, and
flosndecs. Catch por afforc resulcs for thess
species ars sussarizsd balow (Includes only
cacchas of thess speciss anglars who
targeted ona or more of the specles):

Fish par Amgler-Trip

Calibagus Port $t. West East °
Royal Helsps Ashley Cooper

A3ar
Jul-Sap &0 1.8 .3 33 e
[+ k.0 1.% 1.9 2.2 25
TOTAL b 1% & .3 k&
Figh par Hour Flaksd
Callbagus Port St. ast Esst

Royal Halans Ashley Cooper

1eN7
Jul-Sep 0.8 0.4 a.7 0.8 1.8
OcE-Dec 1.1 0.9 0.3 o.& 0.7
TOTAL o.¥ 0.9 Q.6 g0.§ 0.9

cargated ches are Llsted belew fer 1587:

Fish par Anglsr-Trip

Calibogas Pert = St. as

] 1.7 1.1 Lo 1A
3 1.5 0.7 1.1 1.9

&,
i.
Fish pat Hour Flehed

n-uhp-ln-: Bt. ‘Wast Easc
e Ro¥al Halsna Ashley Coonar



phtained in this sarmer are sumnarlisd balow:

BEed Drum
Southern Discrict Csnrral Slacrics

Jul-bac LRET 1.5
Jul-Dee 1904 s
Jul -Dee L¥E5 1.7

oo~
L ST

Spocted Seatrout
Bosicharn Diserlct Cantral District

dul-Dec LBAT 1.0
Jul-Dee LPAE —==
Jul-Des LOAS 0.3

=R =N
L -

in asdditiom ©o Interviewing snglecs,
ores]l clerks mseasursd wup to Eten Clsh par
species from a=n angler's catch on an
epportunistic basis. Lengrh distribution of
ped drus iz shown Im Figpurs 1-1 snd that of
spotiad swatreuwt in Flgers 1-3, 4 la.o*
minimes siza limit wvas In affecc for oed drem
during July and Augest, iﬂ.l--ﬂl'ﬂ.d—
length spplisd o spotted ssatreut
tha survey, J‘-ull:mrhliﬂ-ﬂ]lj-il‘ﬂﬂi
drus ssasured were less cham 14 0%, nearly all
af whieh wers lagal fish cakan afesr 31
Auguat, In catches frem cthe southarn dlstriet.
In ths cantral diserice, chs eorvespending
figurs wan two-thicds (67.1%} of ths Eotal
gateh. About B.5% of cha fish measured [n ths
foutharnm Area excesded 18.07;, whkiles 1Z.7% wi
tha red drum (n the central distrist wars
larger than 18.0%. aAbeut &% af the spotted
ssatrout mesrured in the southerm district
wvars undarsized (less chan 12.0°) amd 54 af
thoss ln the cantral district ware In this

EAESETY.

Ie wast ba esphasized that the thres
SEuFES SUTYEYE wers nek fdsncical im
sachadalogles, which mrmecsasicated sesswhat
different creatsents of catch/effort data frem
sach, The aspproaches thar wers taksen wears
intandad cto maximize cha leavel of
gomparability beatwessn Eths results Far Eha
diffarent years {(and surveys).

lt whould alse be kept in aled Ehat
mearly all of the fishing sctivity reporced en
during all years 414 not caks place In aress
dirscely affected by the 1986 closurs (i.s.,
the shaded aress In Figore 1-1). Hest anglsrs
imdlcatad that cthey warse Clashing In
tributariss of wvariable provimicy e the
clessd sreas. Recent Cagging werk by Divisien
personsm]l has Iodiceted that red dres and
spetisd ssatrout do met Erevel sxtensive
discances during cthalr first year or Twe, a
finding that conforms with previsus work done
on thasa speciss slssvhars in thair rangs.

The ralative contribution of prefecred
specian (l.#., red drom, spotced ssatrout, and
floundsrs) to total catches was Thighly
varlable becwesn arsas and seasons, although
sosavhat conslstent within aress and ssasons
batwean Years. Durimg the fall (Occobar-
Becembar), which Is cha psak sssson for red
drus and spected seatvout, perosnCags

51

coptriburion was gulte uslfeors sver all aress
im 1987, mn was alses the casse in the central
diserice in 1986, Catches during the mmmer
(July-Septenbar) were msch sars warisbhls; the
contributien of ved drem ia the major
influsncs during this seasen. Thes eosparsd
to previous years. tha paroent contribuwtion of
preferred speciss in the southern discrict wvas
lowar in 1987, whils In the central disssict
it wvas sbout chs sams.

During 1987, cths psrcentage of [lsharmsn
whoe reported no catch varled widsly from area
to area, but tendad te ba highast from Pore

Sound to ths southwestern shore of
Charleston Harbor] 1t was substantially lowsr
im the Caliboguss snd Esst Coopsr Teglons,
Vhen compared on & dlstrlet-wide basis with
previcus years, thers was virtually ne change
in the scuthern districe, whils che psTcentage
of unsoccessful trips was wp alightly j= the
central aTes.

Cacchi ratas for all speciss combined
warisd suhstantislly fresm aresa te arsa during
1907, parcleularly during the fall. Cazch
races wars genarally highsst in tha Calibagus
Sound wlelnicy, Ffollowsd by the Pere Royal
Sound area. In Ehe ssntral districc, 'I:hl::r
wars substantially highsr in ths East Cospar
area. Flahlng succsss was censlstently lowest
in the area from HE, Helena Sound o
Chaz leston larbow, Oemparsd ba pasn ysavs,
catch tates from a&ll specles combined on a
discricc-wids basis wers wp Lo both dlscriccs,
but more we in ths southaTn area. These
conclosions apply te cateh rates ssasursd bath
in fish per trip snd fish per bour fished.

East Cooper arwa, whareln sngling success was
mich greatsr. During fall 1987, catch cates
{in fish par hour flahed) wers highesc in cthe
Callbagus-Foart Rayal

§
i
£
E
i
;

in the southern discrict was slightly
1987 than im 1985, whils thae in the cantral
district was conaldsrably greacer than in cha
previous twa ysars, [For maatront,
catch rates In both districts durimg 1987 ware
subscancially highar than during 1P85. There
are insufficlent data for ths scutharn
district to caloulate a wvalus for 1986, In
the central districe, tha cateh rate for
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Fig. 1-2. Length distribution of red drum, July-December 1987.
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Fig. I-3. Length distribution of spotted seatrout, July-
December 1987.



ssatrout In 1986 was consldarably above that
repartad Im 1597, This is to be sxpscted,
since 1906 was persvally an sxcsllent year for

this speciss chroughoot ite rengs, &5 well as
Lf Sauth Cafellisa.

Langth compoaition of both red deus and

spoccad ssatrout catches was wirtually
ldentical im sach diserict Im 1987, Tha
compositlon of red drum ecatchas showsd ma

ﬂll.l.l'lti._l.l differences from that ashssrvad In
L08%, afeer allowences are made for the sloe
limlt. The modal lengeth for ssscrout (l4-15°)
wal the sase [n both distrlots I 1907 and
compatable £o that chsarved stavewlids in 1985,

Apparant changes im ths warlous
parasetars used hars to evalosts pelative
fishing weccess can be graphically masmarised
ad fallows: the dirsction of the wsctors
imdicates the direecion af in the
spacific parmmmter valees La 1987 frem previeus

FRars
Eazassiar Seuthsrn Dlatrick

i contzib, prefarred speciss
(l.e., red drum, spotted
peatrouc, and flounders)

¥ unsuccessful ‘II.".F-
{i.a., thoss with no catch)

Cateh rate {flab/crip) for
all speciss combined

Catel rats (flakbheour fishsd)
for all species combined

Cateh rate &f oed drom [(fish/
Exdp)

Cacch rate of spotted ssatrowt

!

t

t

!
(flsh/erip) f
Langth dist. red drus —

Lengeh diat. spottead ssatrout

Enrameter

&% centrib. prafarred speciss
{i.8., red drum, spored
saatrout, and Floundsrs)

i

V unsuccesslal crips
[(1.0., thess with ne cateh)

Cateh rats (flsh/rrip) for
all wpacies combined

Catsh rate (flsh/hour [lshed)
for all spacies combined

Cateh rate of red drum (£ish/
exlpl

Cateh rats of sporred ssatrout
(Elsh/erip)

Langth disec. ted drum

— —= — —» —»

Langth dist. spotted ssstrout

In esch dlscrict, thers have been
sigodficant changss (s thres parsssTers.
ths ssutharn discriec, twe parmmsters have
shown & dowrward tremsd, cospared to oo in the
esnrral discriee. The most Leportant
parsseters ars probably 1) percantags of tripe
with mne cateh, 7)) cateh rate of red dram, and

first (oo catch), the ineresss shown for tha
cancral discrier reflsctas a
percentage lnoreass. Opposita Crands by
discrier are reflected for tha other mwo.

In conclusion, the differsmces in cateh
racas batwsen arsas imdicsted In chese resulcs
could reflsct differsnces in pPressurs
(greater im the Charlsatem ami Porc Eoyal-
Bssufort metropeliten aress) a8 mach, or mseps,
than say othar [aster.
abundance of red dres sed spotied ssstrout is
wall-lmewn, although the specific blolegleal
mechanisns heve yot to ba gusncified. Ooe
wvould sapect asbundsres o thearafors wary
similarly {i.m., from @ra& Lo
area, bur this may sot bs rellected Iln catch
ratas dus o cha above-mentionsd differsntial
sffore factor. Im any event, thars is no
obrvious relatlonship betwssan the cessacion of

crawling in closed areas with [lshing succass
in prozimal cributaries that can be idencifiad

from these data,
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This reparc contalms & brisf sussery of
esults frem iIntarviews of private boat
apglers chtained during the 1987 cocpararive

Private boat fishermesn wers Incerviswed
at boat lasnching facllitles as they returnes
from thair flshing trips. About &0v of the
incerviews wars schadulesd for wesksnds and W%
for weskdays. Hearly all intarviews were
obtained berwssn cths hours of 1000 and T8O0



and none wers collected at night.

Tha standard 1947 MRFSS Finfish Intsrcepc
esationnalre was the survay [natrusent (o
sast  interviews. dn  abbrevisted Divislen
sanpling ferm was used during wsoms of the
sspplesantal Divislem Incarviews. Regardless
af thes guastionnaire esoployed, tha areal
glarks asked anglecs to specify the general
arsa In which thay had done most of chalr
fiskhing., With few exceptions, tha Indicatsd
locations cofrespondsd co the isssdiate arsa
of the launching Ffacillty (e.g. fishsrman
interviewad at Remleys Folnt nearly always had
fisked Iln slther the Usndo or Cooper Rlvers or
that portlen of cthe harbor near the Coespsr
iver bridgos). The geographle aress and
thalr principal interview sites ars Indlicstsd
in Figars I1-1. Dats wars pocled for thess
falrly sztensive areas iIn order Go obtaln
minisslly satisfactory sssple sizes, whils
seill maistaining soms Jlogical bailsa far
saparstion by tiver syetea.

Catchas includs all fish reporced landsd,
including thoss released oF otharwise
unavallable for Inspeccien by tha ereal
glerks. ©Cateh rate (CPUE) data, wassursd In
pusbars of Cfish par anglar-trip, Includs
released fish and those chac wers discarded.
All-specion estimates are bassd on all tripe
and Eotal catchas, CFUE sscimaves [vr cwed
drum and spotted sestrout ars bassd enly en
data for vrips im which the species wvas sither
gargeced or reported caught. Data Lne]uwded
hars partaln snly to trips mads In cthse Inshars
watars Iincluded In tha cAtegoflen
imdicated; ithey do0 oot [mleds Fips to
coastal waters, #.f. cthe Charlsston jsttles ar
tha Merria or Capers Islsnd wart

Tabls 111 sussarizss the discribution of
danmpling oebservaciens and realativa
distributlon of Fishing effere. Ralatlve
fishing succasa by geographic ares ls shewm in
Tabls II-2.

Table I1-3 lisce the specles preferences,
sfulvalant to targest spscles. Spacien
composition of ths actual catchss (Lneluding
flah reperted released or dlscardad) Ls shown
in Table 11-4.

Thars were e few fish of priscicy
specien measured (n the wvariews sreas e
parmit copparissns of Llength
componition of tha catchea. Fer the satire
Charlesten arsa, the swerags size of beth red
.ﬁ-.ﬂm—m- slightly smaller
chan that of Flsh ceught ealsavhars,

Sample slzges are rather small In sest of
ths aresas and the varisnces sssoclated with
oateh rates are unlformly very larges, ss mo
elgorous statisclenl analysis was parformed,
Tt ahould ba incuitively obvileus cthat the
rasulte should s Incerpreced with csutlon and
that any apparsntly significant statiscical
differsmces may have little prectical ssaning
undat thess circussrvences. The mals valus of

these Findings s dasariptive.

The parcentagss of anglars whe Epecifilsd
me prefaremcs (i.8., ctargeted “aoy®) weie
higher in ths mars ssuthwsstearn arsss (138 in
the hatber, 334 in che Ashley River area, smsd
3én west of the Ashley). The percencages of
anglers teporting ma Eflah caught wers alse
highast in chess areas,. This suggests chat
the level of sapartiss among tha genaral
sngling populacion hare say bs somewhat lower
than that of fishsrmsn who fish In the Cooper
and Wando Rivers and tha rest of the East
Cooper areas., The relative Clehing success
for priority sjeciss ilm tha various aress also
indicaces that this ls probably ths cass. An
altarpacive axplanation (s that =

battar cepressnced in catchea [rom che laccar
arsas. QCatch rates for both of these priority

species wera substantially highsr in ths Wando
and Coopar Rivers thanm in any other area,

When wiswed Im ths overall sensa (i.e.,
with cacch races af prlovity specles, overall
fishing success, relative contribucion of
prioricy spscias, end speclss diversity). the
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5 Inlet
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Fig. 11-1. Geographic areas and principal Taunchinn sites. Boundaries are
indicated by the dashed 1ines.
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Humbers of interviews and relative effort by fishina area,
July-December 1987,

Dewees/ Wando/ Ashley/ Folly/
1CM Cooper Harbor Ellis Stono
Interviews 58 114 28 13 51
Anglers 95 126 30 46 &3
Total hours of
fishing 340.5 583.5 101.0 156.5 255.5
Average trips/
angler during
previous two
months 6.5 6.1 6.0 10.0 B.0
table 11-2. Catch rates of private boat fishermen by geooraphic area. CPUE

data are in numbers of fish per anqler-trin and have been calcu-
lated as average-of-ratios statistics.

Dewees / Wando/ Ashley/ Folly/
ICW Cooper Harbor Ellis Stono

Percent of anglers
reporting no
fish caught 131 173 40% 50% 4%
All-species
CPUE 3.5 7.6 3.5 1.6 4.0
Red Drum & a
CPUE 2.1 5.0 2.2 0.9 1.8
Spotted
Seatrout a
CPUE 1.0 3.8 1.2 3.2 1.6

® Based on ¢« 20 observations



Table I1-3. Species preferences (i.e., target specfes) of private boat fishermen
bw fishing area, July-December 13E7.
ewems Hapdo Ashley/ R ki Fallyd
([="] _:’EF A rEor E1113 SLomno
B Drum 5w L} Spotted Seatrout 19 Lny i ]
n:' 'ﬂ a:;:-m:m: il h: Cirum | Ay & Spotted Seatrowt 27
Hll-tud Seatrout 11 Lny Hln 1:::“ 4 5 Bed Drwm n mtm-_ 1:
) g et 4 Flogndery vy
Lpot 2 Blach Sea Bass T Thewprnead F
Tharui ] tharii i
AL T AR T 1 Blusfith 4
Tl aundert ]

Table 11-£.

Total catch of private boat fishermen by fishing area, July-December

1987. “umbers of released fish are shown in parentheses.
Dewees/ g Al Ayhlwy/ Fally/
1w Conpsr Harpar Il'Hl
fQgd Orum 9047 Red Drum mo{as| Hed Dram EII Spot s2(0})
Sharus s1{48 Spotted Seitrowt !-:Il 106) Croaber hltrlut Hn' Spottad
Catfinh i (8 Pinfish §5) Spotted ﬂ Ssatrout 46{17)
K ing i ghes ar [0 Croater II g Seatrout e hHl“ Bed Drum  J8(d)
Croaker 24" (8 Spot 23 118 Flounders lofa Pinfish 2y
Pinfiah i3 (& Catfish 19 (19 Toadfizh 1ol El'll'-ll'lt Catfish 24424
Spotted Seatrout 21 (D Floundery 1 Catfish &1
Spot 20 [5 Black Drus § 0 Rock Sea Bass 6(0 Ilim Hrﬂl Crevalla Z4(24)
Flounders 19 (0 Jack Cravalle aa e i lver
Aherribesd 3 (0 Rock Saw Bans 30 Finfish ) Total B7(12) Perch e
eak ek 2 (0 Toadf i1k 313 fely 1{: weakfigh ala
Bleck Ses Bais Fa | Silwer Perch I hEEmmERd 2Ma cingfishes B(0
Hlaaiinh 101 Eays 202 Sharis 14 Crogiker T2
Pigfian 1[0 Bleatish 1 (0 Eingf1ahes 1{0 Flogmders 5(2
Spadefinn 1 iﬂ Pigfish 1 {0 Black Sea Bass 11 Shariy aa
Ml et T B L L) GroRpper 10 Shespamedd 1[0
Pigfish 11 Esls 1
fotal 113(123)  Total 910(280)  Jack Crawalle 1(0) Toadfish  2(2
Total 106(32) "‘: Orws 31
Reck Sea
Basy 1{a}
Total 2ro(9a)
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