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INTRODUCTION 

Sh1lmp suP1X>n lhe mos1 valuable sealood 
fishety ln South carollna a.a weu as in the Uniled 
States. The ftS.hery in South Carolina has 
generalty prospered tklring its k>ng history 
wl1J1out depletion ot annual stoo1cs. although It Is 
lell that s.hrl~ productJon has reached Its 
maximum or near maximum level In recen1 
yeaJS. 

In view o l the lmpor1ance of shrimping, lhis 
repon proposes to inform South carolina 
ftShermen and other interested Individuals of the 
present status of the slate's shrimp fishery and 
to lamiliarlze lhem with the current shrimp 
management program being conducted by the 
Marine Resources Division. In addlllon, basic 
lntormallon concerning the biOlogy and life 
history of commercial sl'uimp is pres&nted. 

Shtlmp represent an annual crop, and lhelr 
abundance Is subjecl to considerable variations 
hom year to year depending largely upon 
Chanoes in environmental coodilions such as 
sallnily, water temperature, rainfall, river 
1Sscna1ge and ocean cu1 rents. These oondltions 
have a direct etleet on Shrimp populations by 
lnfruenclng scawnin.g periOds. growth rate. 
movement and migration. AU ot these facto1s, l.n 
l'urn. Influence uason opening dates and the 
areas Jn whlc.h fsshing will be permitted. 
Biological. economic and social !actors must 
also be 1aken ln10 account in making 
management decisions. And bece.use so many 
l/Tl)Or1ant and cont1oversial decisions must be 
made, often on short notice, fl$hermen may not 
always be informed of au considerations made 
prio1 to taking a particul•r management action. 
All things considered, the shritll> resource is 
difficl,jt to propetly mane:ge or to predict with 
1easona.t>te accuracy In 8dvllnce of fishing 
seasons. The dlfficult>es encountered, however. 
are being ove1come through an innovalive 8nd 
comprehensive management program presently 
Jn use by !he Office of Conservation and 
Managem&nt Cruslacean Management Section. 



11 is - tl1al t1111 repon wlll l)fOYlde a bfold 
perspective of the cur1ent shrimp me.nagemen1 
program 01 lhe 01\lhloo and 1Nrtby improve 

comm<M\blion and ·- - all -vilolly or cauolly -med wlVI 1118 sh~ 
fishefy. OUr goel it 10 maintain I -/IW. 
profitabJe and proortulve fishery and insure a 
blok>glc,ally stable reeource tor this and future 
-lllonl. 

THE SOUTH CAROLINA 
SHllllllP FISHERY 

Fishermen have harvested lhrlmp since at 
least 1817, although commerc ial catch stati:IUCI 
were not coltecled and published 1.111P 1880. °" 
nets:. "'" ........_ Ind "51 nets were lhl 
prlncjpol gut$ UMd lnltally, bul tioi-n 1912 
and 1915 fishermen began to u11 otter 1rewl1. 
The oner lrav.i became standard gNr by 1917, 
and by 1111 1 m·1 occounted lot _.oximallly 
90 pot-C ol tho Cllcil. Tho ~ Cllctl 
was tatc.n by cast neta and 8"ne1. 

Early llahlng cr1t1 were small, open sldU1 
powered Wilh guollnl englne1. Owing 11'1 
1920's end 1930'1 ~ were deeked OWt', 

engines pleeed kH'WIJd -Mth I pilOl hcMe 
added. and the dleset engine lntlOdueed. Since 
then shrimp ves:selS In lhe Soulh All.antic have 
been Sltongly innu.ncld by YISMll deS!gnld IO 
fish alOng the - coast and in 1118 °"" ol 
Me.xkO. Presently, mott 'ftssMI ere CIOl.ot. 
rigged for 10wing two net1 at once. Exceptions 10 
this ate smaller tlOall which uaueJly ftSh in the 
bilY$ and - ol Soulh Carolinl. These bOeta 
ere often IQUipped whh power wtnchel and rope 
tQwflnee and are r~ fOI towlng 1 1.ingle tr1wl 
horn nit s tem. 

Most oommercial 1r1wlers uee a ft.al Of ~ 

seam - ne1 IO ftsh lot brown sl1rirt1>. -
four-se1tn temi-balklon nets art orten p<eterr.o 
for wnile shrimp. White shrimc> tre genetatly 
caught during day11ght, In con1raat lO brown and 
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pink wimp - are ollon cougi11 II night. 
AIUioogh lhe oner trawl ts the main com­

mercial gear, tome shrimp ire 1Ult 1aken by haul 
seines. cas• ,,.ll, cllop nets and channel nett. 
a-.i nell oro effec;O.. lot~ white 
shrimp In South Cltolino bul ire 1&1ltlctld IO 
certain area-a incl seasons. 

Recently. thlrt have been 1e1ttered 1U1mpts 
IO lesl the lll>Plcation ol IWln trawling 
1ecnn;quos in lhl Soulh Alllndc region. Somo ol 
this• utals have been enooureglng, •nd 1 few 
sh1lmpers are using these lechniques on en 
experimental bull. The method ol twin tr1Wllng 
-- lowing two ,,_ on • single polr .,. 
doon 0< oner boards. ~ trawls are fC*led 
loOlll'le r at the hMd rope Incl foot rope to a 
"neu11al door"' connected to 1 third b11dle leg. 

Repo<1ld -- ... lhis rig .,..., the 
conven1ionll - rig lncludo: 

• an Increase In tithing efficiency (25% 
inc1een in aom• c1ses) 

• great., ffSl9 in hlndling t¥t035' 1r1wls thin 
a single 1fY tra\114 

• ne1$ can be towed more slowly, alk>wlng 
the vessel to make sharper tu1na with fewer 
inck»nt1 of !angling 

• re<M:ld tuel _.,,.. 

Brown tl'lnmp are mosi ~I from mid­
June to mid-August. There Is a Sl)i'lng fiShery for 
White ' ' toe" shrimp In May and June. Their 
ollSprlng torm lhl blllil .,. the fall fishery whld1 
occws .,..,..riy """' ~ lhtough 
December, art&r wlilch tM seuon peneraUy 
closes. St. Hetena, Porl Royal and CaJibogue 



Sol.flds as wen as Bull Bay a r-e the most 
produchve Inshore shrimping grouf'W:SS in South 
Carolina. OH&hore waters within 6 mH&s or the 
beach are most p.rOducltve 1rom Bull Say to 
Tybee Road. 

Ave1age commerctat frshlng trips last 1 01 2 
days and take place In ptime fishing grounds 
wilhin 6 miles 01 shore. There is no significanl 
o ffsho1e ftShery in South carollna as there Is in 
the Golf of Mexico. 

Gene1a1ly, trawters fishing primarily in one 
area deal with only one or two shrimp wholessle 
dealers, who nol only buy shrimp bu1 also 
provide services such as heading and packing, 
ice, and occasionally fuel. larger vessets may 
fish in several states dealing wl1h several 
dealers during a season. Most dealers assume 
responsibility tor shrimp purcha$8d from 
vessels, but some ""'Y act as brokel'S as well. 

Shrimp lishermen engage in a numbet of 
other fisheries during the ort season. In South 
Qiiroline, vessels may fish with pots tor black 
sea bass or trawl for blue crabs. Others may f$h 
for a combination of bol1om-cfweUing lishes sucn 
as snapper. grCM.4)er, grunts, porg'y, and black 
sea baSs. utilizing fish traps, hook and line, and 
high rise 1tawls, 

Recreelional shrimp liahlng is widespread and 
probably accoun1s for 10 to 15 percent of the 
to1a1 catch of $hrimp in the Stale. However, 
because of the lack of recreational catci'I 
s tatisttcs, ii is very diffic!Jt to document either 
the catch or the value of this fishery. Ball 
shrimping is done mainly with cas1 nets in South 
Carolina. allhough e l imited amount 01 bait 
shrimp trawling under strict regulation lakes 
place in Beaufon County. 

Other HarvMUng Methodl 

Several additional met.hods of catching 
shrimp are popular In South carotlna waters. 
Haul seines, cesl nets. channel nets and drop 
nets are used for recreauonal or llmtted 
commerc ial purposes wilh a relatively small 
capital lnv&stment and operatlonal experience. 

Haul s.lnet; 

Haul seines were lnlrodueed in the late 1880'.s 
and became the mosl lmponant gear In the 
commercial shrimping industry prk>r lo the oner 
trawt. Origlnally, seines were made ot !4 Inch 
stretched mesh netting and were~ 10 120 feet 
long and 10 fee1 deep. Smaller seines could'be 
handled by two men in a rO'tlbOat. Gradually, the 
ne1 mesh was made larger and the seines were 
Increased in siie. some ol them reactii'1g 1,800 
feel In leng1h with 14 loot depths at the c-enter. 
graduated 10 atxiut 7 raet a.1 each end, Selnes ol 
this slie required c1ews oi 20 Of more men to 
hancle them. The hat.A seine today ts rectanglJar 
in shape and constructed or nylon webbing. 
having a stretched m6Sh o1 'A 10 1 ~ Inches. 
This n8' varies in length and depth, with a teed 

weight line running along lhe bottom and a cotk 
or float line running along the top. Many or the 
seines have bags and pockets lnkl whleh s.hrlmp 
are herded. The seine nets now used In SOuth 
Carolina are tlmiled lo 40 feet In ~ngth with a 
mesh sii.e of one-hall inch (stretch) Of greate<. 
The nets can not block more lhan one halt of a 
creel<-. 

Most seining operations are carried out In 
shallow waters near the shoreline where lhe net 
can be hauled out and the catch sorted. Du:rk'lg 
the peak of oommerclal seining, nets were 
designed to fish waters as deep as 20 reet Of 
more, but at pfesenl they a1e rarely used In 
water more than six feet deep. Most or tha seine 
fishermen consist or bait shrimp dealers and 
sportsmen. 



c.t ..... 
Cast ntts sro clrcular. usually having a 

..,.ud or &-20 Ifft ond - llZM ranging from 
'A lnc::h tqUate mtl'1 to ~ ""' lqUIJO mesh. 
Most modern ce11 nets 1r1 conatructed ot nylon 
webbing The net Is thro.iwi Of cut in IUCh a 
man.net tflet ii ••ts ftat on the WllMr wnen fuly 
<>pen. Alter the weighted edges of the nets have 
souled 10 the bottom, the cord II drawn, pulling 
tne luck l.nes into lhe Citnter k>rming I bag IO 
hokt the shrimp . 

Cost .... .,. used f>'lmarily bV -
fishing: tor ~ft shrimp and fOt hOml ~ 
aumption purposes and by commercial 
tlshemlM fl$hlng lo< lo.. bolt Sllri,,.,. TMM nets 
are partl<:ulartv eftectlve in tktal crfffcl on @bb 

tides where "creek shrimp .. congregate et the 
mouths or smelt trl>utotles ond Oloughl and 
•long 1111 soorefine ~t to 1ne chonnet. 

C-Notl 
Channel nets are esMntialty shrimp t11wll 

I 

anchored II the M1aCe of the Wiler. lJr.e she 
h1YI seine. cf'lannet nets hive a cork or tlolt lk'le 
at the top and a lead 01 welight llne at lht bot· 
ton\. tnl1eld Of OHer boerds ~ ~ the '* 
open, pates are MCurea to the Jead and cork 
Unos at each encs of the noet to hold tt open, and 
e'ltra btt aze used to keep lhe Nt 11 the 
1urrace. Esch end of the net is uauatty hft1 in 
position by a la11>9 11ncho1. The nit Is fished by 

emptyo00 the lalt t)ag "110 I - · 0- nets 
lfl fished mo$1'y In Notth Cirotina and South 
C.rotina In bays and aouncts on ebb tk1&1 at 
nlight. The size of cNnnll nets va.1 ies: In the 
cltterent states. with 80 '"• being the mutnun 
legal wlc:flh in South C.rollna with a mesh 
gtNlet" I.hen 2 inch siretcrL 

The eniploymenl of channel net' In North 
C&tolino II wry ptOcl.oct"- lot pink S/Vimp, 
which beigtn lhelr Maward migration during tl'le 
spring each ye.ar. A ma)Or Po<llon ot the 
oommerclef cateh ts accomplished 1htOugh the 

USt Of lhd 09ar dufltlQ earty splng, The Channel 
NC haS a'9o carr'-d ewer into SouCh Caroina 
recenuy and is t lfectlvely Elf11)k)yed In har­
-'"'9 white snrl"1p. The legal Sll80lt 11 cpen 
di.wing .... __ .. ""' !al-and bay 
legal trawling season. Moel of !he net seta are 
corrmerlcal oP&flllons and are loc:eited In lhe 
moat proeb:live boys, ,.,.... ano rive.- chiefly 
In lhe Georgetown and 8eau1on ereas. 

Drop Noto 

llfop nets conollt of 1 llrge hoot> LP 10 3" 
tt1et kt d1metef to wt'lici't I ClOnt ~ Ml is 
eiUached Tile hooC> or trame ts attached 10 a 
rneM line by a oridt. The main tine Is tied ao a 
bridge. bolt or pier wllife lht net la dl<W"d lnlo 
1t111 water. Nets are bailed wllh smoked herring, 
aA liSh, canned <*:>g klOO or k:leal variellts of 
t*1 whictl auract Sl'lrifl¥1. This mett'IQd is stricdy 
rec1utklnal and I:& uaed for catching ball shrimp 
and lhrt,,., lOt hOme conoumpllon, 



--..,,. -
T- In the Aobely 

Shrimping 10day Janka fl rs1 emong all 
oomme1clal fishing activities In Sooth Carolina in 
terms of employment. capital Investment encJ 
narvest value. CommtfQll '3l'dnQI of brown 
... ,.,.,. ,.,, ... -and oil* ... ~''""' 1960 
thtOUgh 1974 were in excess OI 62 m1111on 
pounds (heaas.off) 101a1. O\.lfing 1975 alone, 
IC)C)roxima1ely 5.4 ml111on pound& of shrimp 
(heads>OH) were reported by deal•!$ olong the 
coast ~'" lhl hlgheti market v8'ul eYef 
recorded. The LOtal landings and vak.lt of the 
shri~ catch tor 1976 we10 almos1 eQVll 10 1he 
1973 fiogures. COOcurronlly, howtvtr. lhe 

---
-

nLWT'lbt:f oC resident ano "°""'' eslclent tk:ensed 
1rawlers (rndudlng boats under 30 feet In ttngth} 
has 1nc1eased &ignilicantly lrom approxkrlatety 
430 in li:SClll year 1960-"61 to more 1han 1, 100 In 
197~n There \S lltUe tvlOeoe• this Increased 
.. flShing ptMSUtt'" will dKJeaM nodcal>ty W. 
Mure yeara In analyMQ thri"1' landng vatues 
end the inc1e•sing number ol licensed t rawlers 
operating In 1he state t1om 1960 through 1975, 
~ral Interesting trends are apparent (Figs. 1 
& 2) 

• AllhOuQh South carol:ina shrlmp lencings 
have nuctuated con1Sderabfy during 1he 16 

.. 
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year period from 1980-76, 1hef• has ~ 
no d111m10c inc:reaso in 1he annual shrimp 
catch per vessel aloce 1960, The average 
- ohrinl> col<h lor the 1880-70 period 
was -ro>dmalety 3.2 mil lon -
(heads-oft) . For lht 1911-15 period, 11\t 
averaQe annual eaten was ~~metely 
5.• - - (-.cl!). a... kl -
or ttle larger niumberOf ttawtefl tn 1971-75. 
pa1 veaael catch was no• dramatk:tl ty 
encreased. 

• The ni.mDet or liCenMd Shrimp 1ra.ters hes 
increased aigf'lfficlnny strict 1970. The 
1verage number of shrimp trawttrt 
-onr•••llydutlog lhl 1911·15porlod 
.... 946. Outtng lhl 1960-70 po1lod .,.,. 
average nt.mber ~ lrt:wiers llcltlSICI each 
year was 428. 

• There l\at bMr'I • s.9"1Hlcar11 lncr1ase in the 

. 
'* .. .. .. ---• • -... .. .., 
,! .. 
1.t• 

... .. - "' • .. .. .., - f.I .. ,~ .. if ... 
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~Of llrgitJ ~ lrt:¥oietS in 
rec1n1 years. During 197&-77, tor •XI~. 
570 ol the 1,129 lieen1ftd ttawtera were 
- rigs. lNI ii hlgMr lhan lO. IYOroge 
annull IOCal nuTlbef oC .. "' ••••• lc..-.ed 
during tne 100(>.10 period. 

The o<_,I -Uly of the South C&roilrlo 
shrimp flanery 8"Pffrs strong in r991.rd to 
ennual p1oduction and avallabiti ty Of the 
1esource, .tthough QUantilila of ahrimp s tocks 
nucruate lndwill condru! '° dO 90 in the future. 
511!1. roohtrmen wllo harwtl wltro IW1d 
manegetnent biologlsts who 11udy them mwt 
look serk>utfV to lhl future to continue wise 
resource menagemeint &n Ulla ertort. lhl Marine 
Resourct9 OMsion, OtfJC& of Consetvldon and 
Management is direc11"9 consloerable anentlon 
IO what ls twJW termed Oustact.an MMaQement. 

flp/rl 3. -ot wililo - IO pinks IW1d 
--lnS.C . 
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Flgvre 4. Map snowing locatfons ol white, pink. 
and Otown shrimp poputatioM. 

N.C. 

s.c. 

GA. 

FLA. 

f2J Brown ~ White [i~·:J Pink 

The C-1us1acean Management Program Is 
desig!'led to derive maximum yield and 
economic benefit rrom the shrl~ fishery wtlile 
protecting 1he resou1ce as well. In 01der to dO 
this. Marine Resources Division blologisls need 
to s1ucty particular partions ol the life cycles of 
white, brown, and pink shrimp. Some of lhe 
generally ecoepted information on these shrimp 
Is presen1ed in the next chapter. (Ags. 4&5) 

THE LIFE CYCLE OF SHRIMP 

Three shallow-water species of Penaeid 
snr1mp support almost enlirely the commercial 
shrimp fishery ot South C310flna. These Include 
the brown shrimp, Penaeus aztec.us n tecvs. 
the white shrlmp, Ptttlaeus seliferus, and the 
plntc. shrlfT1J, Penaeus dUOtarum <:Jvorarvm. 
Brown and while shrimp are by far the most 
important, while pink shrimp represent onty a 
small percenlage ol tho 101al shrimp catch 

..,.._ 
·~· 

o,.... ae .... 

"" I.Ito <J"''° .. 1• SWll>ttfl Wl-l!t •1wl,... --· 

annually, tn recenl years, commercial stiff~ 
production for South Carolina by weight has 
been approidmately 70 per cent tor white 
shrimp, 30 per cent for browns and less than 1 
per cent Jor pJoks. (Fig. 3) 

Brief O.oc~ptlon of LI,. Cycle 

All three shrtmp $pecies have very slmilar nre 
cycles Each species J)&SSe5 through essentially 
the same developmental stages,. but the times ot 
year during which a particular stage occurs. as 
weu as spavming IQQltloos. differ considerably. 
Btown stinmp spavm primarily during the winter 
(prObably lrom ~mber through February) 
with !heir young first reaching marketab4e size in 
oatly summet. In contras1. white shrimp spawn 
duting the spring and summer from April through 
July with lhoir young reaching marketab'e siie in 
tate Aug us I and Sectember. Pftik shrimp. !hough 
nol commercially abundanl fn South C&rollna, 
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spawn et abou1 the same time as do wnite 
shrinl), 

During lhe P'OPtl SMtOn. stXUllly mature 0t 
"roe" lemates Of eadl apeciel releatrt thei' 
eggs ollsh01e and the young lhrirrc>, after 
holctmg, pas• r81)id!y through vatloul and 

Cl0f11PI•• develq)menlll ·-· Ourtng ll1iS 
development they move through 1he moulhs of 
- · bays, inll1s Ind IMOI Into saltma"'1 
creet<s ~ Iii. en!lre Soulh Corclino _,, 
Within the tidal cree1<S or the shallow estuarine 
nursety groundt. lt'8se shrimp rNch a Jwenoe 

I 
I 
I 

I 
' I 

I 
I 

' ' I 
I 
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81'1(1 thin ltD-adutt l&age a few moi1tt11 .. ttt. 
Hete, W11hln this 1x1remety producU\le zone. 
IOOd ii plentiful, growth is rapid and limited 
sanclWrY from predolOOl ls -- At growtn 
continues, 1 grac:klal seaward migration teket 
pltiee. In time. many of these sh1imp wlll enter 
d'9 commetdaf Ushtty ottshore. 

•- ••ne -~ """"" - .. --~ the Soutrl Carolina coest. Thit llOIN\llty oocura 
Mlh.in one 10 llve mites t1om shore, In wstera 



r•n.ging ftom ltn to lhllly Iott In OOpeh. In 
COrf'1latison. brown ahtl"lJ are 1Mughl 10 spawn 
mucn farther otlahOrt. although the exaca 
sc>awn.og locillont art thll noc le.own. In 1he 
pa$l. a lew large b1own ShlltTO in spawM'lg 
conddioo,,..,.. - touno ol1 tno Sou1h C..rolina 
coast during NoYeml>lf Ind ~ and 
conoen11atton1 Of aarge btown shrimp have been 
located on thit notV'INll coast ot Aorida during 
the wtntef monb in Oeothl °' about 30 
fathoms 

The male ltlrlmp producff an Inconspicuous 
PQ<Hike suuctura cali.d e apermatopho<e. 
Thit smalt white 111\ICtU<t. whlci'I ls about % 

Inch in dlame1er. contalns soerm whk;h leril llzes 
the female's 9QQ1 The act ot copulation or 
maling, to the oes1 ot our knowtodge, hn never 
been obSerYeO 11 • tnought t.hll mat'"" oc.curs 
tor most stvwnp spec6" just 1f11r the female 
...,.,. ("""'51 ano t>oloro tno ,_,., (ouier 
- ) hatden5 (Fig 7) 

The - "'""" boat• • spociatlzed s:1ruc1ure arxa1ec1 btrw...., U'9 3td Ind 'r'tPflir of 
walking legs collt<I en. cn.ticum. Wlich has 
small tuft's or twist• ThtM rtah· llkt sl'UCtvres 
aid in lhe attachment O' tne spermal()pho<e. 
which is covered with an adhHNe a sticky 
substance The sperma10Phor1 does nol adhe.re 
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very well to lht lem111. 11 11 t.l"lcommon to s&e a 
female roe whJ11 lhrilTC> with 111 attached 
spermalophort. although 14>9rmatophOrM are 
frequently found looM In "'rlf1"4) Ulches duMg 
the spa'M'llng INIOft The me., also haS a 
SPSC~iled extemM llNCtUfl ea1led lh8 
petasma. wlllch Joins en. 11..i pair Of ~ 
leg$. Some ~ti blk~ lhll .,. peca.sma is 
an acces:sory 111uctu11 """*h aids 1he wa*ing 
fegs in manipulating the ape1m1klphc).te. 

IMV8' or £atty o...topmenl 

As 909$ are relea.MO by the female. they are 
fe«ilized by 1pe1m from the attached sper· 
matophore of th• maJo. Consequently, ter· 
tHlzation oc:cvrs 1x101nally or outside the 
1emaJe's boay (Fiou1e 7). Onry one sperm Is 
rO(lulred 10 ter11hze each •oo. w'lklh Is spherical 
and abOut t /75 of an fnch In diameter. A aingle 
lemale normally producea hom 500,000 to a 
millkln 6QOS and may spawn seve1aJ times 
during a season Some tema~ may even l ive to 
spawn lhe tolklwlng yell . The tenillzed eggs are 
deme rsat. Which meens th.It they sink 10 the 
OCQn boltom once re'9ased. The $hrirro 
emQryo lhen goes through 12 pte«lutt SlaQeS, 
Larval developmeru ak>nl rlq!Ares IDout 2 10 3 -After 20 IO 2• hOUra. the lust larval stage 
emerges from 1"8 egg It it termed lhe naupfius 
._ Al 1his 11ege. me onimal is orq abOu1 
t / 85 of an W'lcll IOng Outing the next 2' to 36 
hours. IM animal goes through 5 molts: to lorm 
what is cal*i protozon. which Is &bout I /28 of 
an inch long The larval shrimp n<1'N goes 
through 33 protozoeal 11ages. thon 2 mysls 
stages, and finally 2 pogUa<v1111ages. a process 
whleh takes ebOU'I 2 weD&. 

PoatlarvH Mow• lnlo E•l uert11 

Postlarvae which appear lor the flrsl lime as 
" miniature •dull&" move with llmited swimming 
abili1y intO the es1u1r.,1 01 the coulal zone as 
pan of pt&nkton The term plank1on generalty 
relers 10 au P'lnl and 1nlmal lrfe th.it is not 



capatite of swimmfi'\Q 1g11lns1 water c;urrentt.. 
Our;ng the planlOOnlc lllQOS, lorvae ond pos" 
larvae are heavlly preyed ""°"by a - variety 
01 fish, Jellyfish, and an 8.$$0rtmen1 ot ot:tler 
marioe; anJmats 

Shrtn-c> ctan ocdvely ~ the tionom as 
posuarvae and begin to gtow ilto 1dutts 11 a ra1e 
OI abOul 1 Y, 10 2 inChll pet monttl. M tllO)' 
Increase iili $iZe, the gtcwth rate grad!Jlny slOWI 
down. Shrl~ normally requhe about 4 to 8 
mono. to reach maxitTvn edl.AI .sit•. 

The upper reaches ot soundl and bays, as 
well as many rivers and creet<s. are frequently 
refe1red ao as nurMty gtcU1dl. h is hire. In • 
lavorable habitl1. thal ~ stlrlmp grow best. 
These artllS are ext1emety rich in nuttients, 
much ol whidl lo produced by ~ 
aaltmara:h gras1et (Oetrltus), ptlncipalty cordo­
grus collod SIWtJna. ~n. llmllod p<0tac1ion 
,,..,, .,._ lo ... - . ~ food ._. 
detrilus, fma.11 me11ne worms, tiny crab& and 
"1nf1'9, end olhlr small 111enfl1h. Sh~mp ha•• 
""'--., ll!Od< and ... wry llNll 
tl$h and squid. 

TIM En.eta of Emfror~ FedOta 

Envifonmental factors probably play tho most 
"'-""'' tole In determining the ....,... "' 
l1llure ot the COfTl'l'ltrcilll el'lttmp ha.twit. Water 
1amperau1e. salinity. ralnrau, rtver dltcharge 
Ind water currents all htve .significant effects 
._, Sh<lf1'9 populationl duttng "'Y g'- year. 
Tompera1ure Is the most slgnlliiCant factor, 
influencing growth and survtval rates.at weu as 
migration. During the .,."""' monh. glOWlfl lo 
11plCS but dimfntshes Of even 11ops during the 
M'lter. 

During past wMtert. 1xtrem.1y low wa1er 
temperatures have resutled In mass mortallUes 
Ol whit•.,,,.,.., ouch u In 1-ond •V76-n . 
Oecrea#log water lemperatur" In the fall and 
winter also stimu&ate the seasonal end local 

migration ol "'~"''" M <OIO wealhtt 11> 
proachn. larger adUlt >M'lfte shtl~ mo¥e on-
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ehore al'M:l sou1nwa1d aklng 1he ooast and amafl 
snrimp move to deeper watei1 In protective 
•luarin Of oft:lhore. Brown and pink lhrinl). 
hOwever. otten burrow Into the bonom during 
COid periods. 

Satinl<y 15 """"'"' mojot lac'°' alfectJno 1hl 
" llfestylo" or Shrimp. For txatnpte, mllll lft.. 
lhOr~ltlhore movement mav retull lrom heavy 
rainfall _,, -.0 Nlinily. 

Newty t-.atehed shri:mo IHCS enttrelv on 
plankton until they reach lhe posdarvat J&age of 
devek)pmon1. This meant lflat ertor hatching In 
the oceao, )'OUf1G 111rin.> begin consuming small 
l,...lk:lallng algff and aniltlllJS in the water 
column before lhey mcwe Into Inshore-nursery 
Qfoood:t. ks posllarvae, smau shrimp then 



t>eicom. bOllom leedltt. wTth a diet oJ plant end 
enlfTW 0ttn1us. atgae, end wry small bOnOm 
invertebrates. The feeding hlbfts or pos.UIM• 
wlll remain basicalty tne aame e.s: lhey grew W110 
juveniles and mature •OUllt, Adult shrimp may 
occes;onaUy ingesl 1a1ger organisms such aa 
worma. small llsh and Shellfish and rn.ay also 
f&ed as scavengers wMn ODPOflunitles a rise 

Each oC the three tnf'imp wecies dilplity 
oflerences in habflat preference dufing thet' 
CleWloprn4K'l1 and HPtClalty as adults. Srudlet 
hove indicaled thal blown shnmp and pink 
sh11~ general ty p1eter higher selini ty. inshore 
habllats characrerlzed by live bottom mixed wllh 
mud. sand and shell In oompari$on, while 
Jhnmp appear lO Pft1er tower sallnity brackdh 
•ter areas: with SOfl-mud bo110ms rich In 
dtt11t1A and other nu1nen11 Habitat preference 
may al so be linked co othe.r behaviOrtl 
chn1ac1erisl.ics whieh neve been observed in 
oach species. White shrimp are the most active 
o l lhl three species, but lhey do nol burrow Into 
lht bOttom as do 1>1owns and pinks. While 
lhr~ 11e al.so tl'le INll blrcty, being more 
tuscep!ible to enWonmenlal ttuciuatlons tuen 
as tow winter water temper11ures and saJintty 
onerences. 

All th1ee stulmp species display essentl«lly 
lhe same means ot iocomotlon o r ways ol 
moving abOuL To lee4c proteclion ftom 
preda1ors, I.hey usually congreg1,te in Latge 
- The shri"1> -ly .,.... •"'"9 1llO 
bonom Wllh ""' " walking 11g1·· ClNVlg random 
anor1.osicince rro;emen1 They arso 11awA 
con1IC1erible distancn in MllCh Of IOOd or as 
lhty mlgrale from one toca11ot1 to another. This 
IOng dlslance locomolk>n lnvotves lhe use of lhe 
aOdomlnaJ "svnmmlng leg.s" which can ca1ry 
the Shrimp many m.let A third rype ot 
IOC:Omoiion invotves strong ftips ol the ttll 10 
produce quid mo'*"*'•· This kind ot 

--· propels the""~ l1IPiCIY bad<watdt 
lhtOugh the water end 111.mn out or the water. 

-pDI __ _ 

Many tl'lrimp Cliseas.es a1e caused by minute 
parasites which actually feed on tht'h hoel, lhe 
shrlmQ A study compfeted in Flor1csa yielded 15 
<iilfe<en1 oarultt species represen1lng • major 
animal categotlff. Biologis1S 1ound 5 rypes of 
ptOIOZOllnS (llngle cell animate). 4 lype$ ol 
larvW trem110dts (ftarwoo11as). ' •rvaa Olltodes 

(!ape-). 1 Immature -- (­
worms) and 1 fly larva. 

Single c&ll p101ozoans are IM most oommon 
parasites and lnfUcl the g1ea1es1 parasitic 
damage 10 Int shrimp populaUont These 
minute ~.,.led animats caUM what is 
commonly - the ··-·· .,., ··m.1.-· 
COIObOn The 1)9185111'$ may attack tnt body 

Figu1e 8 . 

n'UICIM, tne teprocb:rive Ofgans Of the 
_,,.. uact o1 "'"- 1- smal enimall 
ate mo,. prope1ty called tpOrOlOlf'IS, which 
means lhat 1hey tepttd.Jct by spore formation 
II Is not known exaclly hOW ahrlmp obtain this 
<ilsease. bul it is $USpec1oct lhal they ea1 small 
spo1t·lnles1ed c.re.a1ure1 auch as worm1, 
smaller lhrirTO and 01htr aMmals. 

''Colton shrin1>" a1e not known to be hlrmh.f 
IO man when eaten, bul nor are they r~ 
menOtd Jor human COJ'llU~hon. The$8 shrimp 
commonty laok the llJtt\.lre and natural 
colorallon of normal &hrlmp ancl afe lahty easy 
to 1ecognlze. Shol.l<f a "conon &ht1mp" be 
c11>tu1ed. It i.s best not 10 1t1urn the enllrt 
shrlrro or shrimp held IO !he water. Ooe &h ri.,._, 
m1y contain thOuSanCll oC IC)Oret and possl)ty 
irnftcl f'IUl'netOUS other shrimp. 

--------
'•, 
··~ -



THE SHRIMP MANAGEMENT PROGRAM 

An Oftniew 
The presen1 ahrlmp management prog1em In 

Scul> ColOl1N II - latgely '4'0" blologicol 
know1e<fge and expef$enet gained over lhe put 
twenty·flve yeara. The primary Oblectlvet ol 1hi1 
cwogram are 10: 

• protect the resource 
• maximize catch 
• maidmize QfOIS economk retd-
Tlle that ot lhese objecttve. has been 

ochleved by reg..Caling the halVtltlng o4 1hrimp 
(aueh as restriedng 11awt1ng in nursery a1eas), 
end by regulanno alte,aHon of coutal estuaries 
encl marahtlncll. Alt~ have been made so 
llllln 1l>o seoond and ll'iRI Cbjec- by 
1egula1ing the alze ot shrimp l\al"'lffted. 
ptimaflly lhrough the opening and clOtlng o4 
lll:SO"ll It Slraltrgic times. 

The South Ctrotlna shrimp fishery has 
QIMrally -nod durtlg t11 loog hls!Ofy 
wl1hout overfishing or ~lion ot the rnource. 
Although 11 is tell thet lhe existing managemen1 
.-...em hes been salilflCIOf)I In molnllifmg 
5"rin\1 produc:t'°" and In prolecdng the 
1esource. there remein a number of problem 
areas. The l>'N«lt system II limited by 

blologiool lnlormabon -· inldoquatl lhrimp 
ca1ch ano etton 1t1llstlc1. ano tick of autlleient 
eoclal and economic ritormatlon, as wd as 
enlOrcemtnl and tegal PfClbteml, The tack of a 
regk>neJ management Sytlem '°' the four South 
Allanlic COUlal 111111 and Wmltld juriodicUon en 
lllh!ng beyond the ol!sllote """ mile ,.,rftoriot 
lltrnt also hinder presen1 management etk>f18:. 

In &PIO o4 lheM hlladons. ~ olfort ii 
mede mder the preseci1 m1nagemienr syscem eo 
1egula11 the fishery In auch a way lhlt the 

'"°"'ca II -lid - d'oo .W.rmai 
receive mCtxfmum economic bentfUs. 
Management deolalons sueh as wtlether to open 
Of dtlia the 188*" In a ~r area or areas 
are often dffic:ul1 and nut be tiueo ~ 

15 

blo1og;c11, social and economic cons.ider11k3ns. 
These decisions are lncreuinoly being based 
l()On sc6tntif.c rikmnatiOn and are almecf 11 
lnsu1ing a profi1able shrlrrc> fishery bOlh now and 
in lAe IUlure. 

Up tod11e in'°'tnation on the llbu'ldlnct, size 
and 011\tr espeets or 1hrl1T¥1 popule1lons Is 
-lial "' ... ,,,.,,_t ptOC.... Al 
present, the O.llce o4 ConMMl!lon and 
Management oonUnualty coll1c11 such I~ 

lonnatlon en lhO YM• IOl.Wld basla. Thie II done 
by monlroring anrfmp tnroughout the coulll 
area wilh Marine Resources Divlskln vessels, as 
well .. by safrC)llng c:onvneJClol caichoo en 
bolrd shrimp ttSWtlrs ano at docks. In ldl:l1ion 
to these continuous monitoring operalions. 
..._ aimed at pmylding lf\torTnatlon en 
movemen1 into the eacuery tt'Om ottahofe, 
Migration, and lhe et1ect ot environmental 
IKtors on shtin1) ere allo being CllT'ied out. 

l aws and r9Qulatlont penalning eo lhe 
manageman1 ot the sl\rlmp lllhery In Soulh 
C.n>lina lfO ~ ~ IO control 
seasons. filtdng 11eas, Md me generaJ tlz.e or 
Shrimp e1ught. Thi regulation ot tlahing areas ls 
IOlgely lllmod ..... -- o4 ju¥enlo and 
young adult shrimp and in&hore estuarrne 
nutsery areas. lnshOre Htuatlff end mf;rsh-

- .,. - ........... lof l'OUl19 -· 
Pt01ectlon 01 nursery are111 from overfishing and 
Olgradatlon by ma~mede al11ret1ona and 
pollJtiOn 61 ewtilf IO the uuel being of lhe 
fi1hery. Sea:sona ere con1rotled primarily IO 
p1<Mde k>r ma1dmum eoonotnlc benefits. 
lllhOugh lhO - OI )'Ol.ftQ lhrimp and 
spawner• tot future hlll'YHling II alto ~ 
sldered. The ltlt of ll'lrl"'-' that can be caught is 
- "' • llgr jflc:atll - by regulatlcno 
on gear ltld methods as Wiii as by resttk:ticnlS 
on aeuons and tishlfll 1rNs. 

The Marine - OMsion 01 N South 
Carolina Wildlife and Marine Reaou1ces 
~rtmant has Iha primlry llll>Cf1Slb1Uty tor 
lhO management and regiulatlon OI lhO lllvlmp 

h1nery, Coastal fisheries llWI fOf South Ctrolina 
art cutrenuy conl1ined In Chapier 7. Tlllt 28, 
S...h C.IOlina ~ o4 Laws . .. - The 
Otvlsion Is authorfzed to put into effect rules and 
•egulatlont '°r lhe con1rol ol fisheries consistent 
"""' uirq 51.tto pOliclat and 11&1ut11. 

Most of lhe reg,Jlatory authOrity 01 the Oivlsaon 
ii specified by sttlute, lncl!UdinQ provisions ro1 
seuons. are-as. oeer rnttlciiorw. lk;::en.Me Md 
taxes. etc. The Dlvilion does~ considerable 
llexlbilily tn s.hflmp fnlf\IQemtnt . h0wewi1, 
wr.re contra of the season ., COllltal wa11rs is 
c:ot1cemed. Any area wntre legal shrimp 
trawling is permitted may be cpened Of ckle:.cl at 
My lime 

The law enforctmenl unh ol the South 
Cl1olin1 Wildlife and M1rln1 Resources 
~""'°"' Is the OMsion OI Llw E-cament 
and Soellng. The ~ties ol lhe Dlvleion of Law 
Enlorcemenl and Soetlng Include the en­
b'cemen1 of game and frHllNller filhtfles 
laws, es wt'll as boeling Ind marine resources 
1&11u1n and 1901.A110i&. Thia Dlvltlon ha1 tan 

lillrtcu ~ .... Slit• """ """· "'" 
coastal Envlronmenlal Enforcemen1 Dlalrict, 
being prlmatlly reaponsibll fof marine resou1ces ,__, 
Whtie " Aoo• Shrl"'P ln-tgafk1<11 

Crusr•cta.n M1n1g1ment tHotogl111 tx· 
ten$1vely monitor teg11 ottanore shrimp 1t1Wling 
areu (from the beaches 10 3 naullcal miles 
-., l>flot to -.allf'CI lhe -• stat• ot 
lhl roe 1h1lmp pcpu1a1ion. The Primary ot>­
Jeclfves of this program are 10 determine ( 1) 
1e1&ti.e -!lon lize and (2) ii ~ 1\1$ 

OCCUffed, Tht$e flCIOtS lfl very lmpof'tlnl in 
deciding wti9"1 thl ahrlmp season should be 

o-ty-. Prior to 197', lof ·-·Iha 
offlhore 1hrtmp MHOn retnerned cloMd unrll 1 
large perc9"lt1ge of the whlte roe shrimp 
iqMadon W tp1M18d. Thi5 WU I con­
ser\1'1Uv1, comm<H'I aen1e approach to 
management but lt appe16n1ty not 1bsolutely 
MCMllty. 



It ls now lhought that perhaps only a limilod 
number ol adult spawners ls needed to proel.lee 
all lhe eggs required tor a successful spawn. 
The present offshore sampllng prog1am, 
together wtth the ~ankton survey which Is 
described later In thls reporl, is direc1ed at 
investigating the relationship between the parent 
population 01 shrimp and the number of yot.M'lg 
produced. Trawtlng 1or roe sllrlmp before 
complete spawning occurs may nol adversety 
elfecl the qiuanhty ol shrimp in the JaJI. In 1975, 
fo1 example, the ollshOre season was offic:ial ty 
opened shortty a1te1 the flrsl evidence of 
spawning, with no oiwtous detr1mental effect. In 
1976, lhe shrimp season was also opened 
before any ma;or spawnk'lg activity had oc­
cu11ed. 

The offsho<e sh<i~ sampUng program has 
been underway for two years, during wtilc:h time 
several moditicalions have been made 10 funher 
Improve lhe quantity and quality of lntormalion 
collec ted. Sampling Cs carried out es con­
sistently as posslbCe In all a1eas surveyed, end 
the nlnlber ol sampting stations has been in:­
c reased. The in1eres1 and helpful cooperation of 
numerous trawte1 captains Is of slgnttic:ant 
benefil to this survey, u II has been In the past, 

Samplf.ng normally begins in March in 1he 
McClellanville. Charteslon and Beaufon areas 
Wlth crulses made e<1oh week abOard the RIV 
CAROLINA PRIDE. PriY8tely owned 1rawlers are 
aiso used tn 1he areas olf 5 1. Hetena Sound and 
Bull Bay when feasible. Crus1acean 
Managemen1 petsonnel also continue to monitor 
catches lhroughoul the state after the season Is 
oHlclaUy opened. 

Sampling consists ol 30 minute trawts made 
al designated k>CaOons along 1he entire coast 
Shrimp calcheS ate sorted and sepa1ated by 
species. Shrimp are then weighed. counted and 
measured. Heads-on and head$+0H counts are 
also fccorded. Fifty females. se1ec1ed al 
random ftOf"\ each catch, are mea&.1red and the 
ovaries o r "1oc" Inspected IO dete1rnlne the 

.. 
Flgvre 9. Measuring shllmp caugllt during offshote samplll'l{l. 
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stage of roe development, The percen1age ot 
shrimp at each sl•OO of roe dMlopmen1, " In· 
cludlng-. develop#>Q. )'Ollow, 1;p. Of 
spenr ire 1ecotded 

The atagt of roe de\leloemtnt In temale 
shri~ cen be determined by tho cdor of the 
eggs wl1nln the ovarln or egg uc1. Ovar'es 1 11 
found \nder the carepaee 11 the blSe oC 1he 
roslrutn or spine and •long lhe 1111 on lfrhlr side 
of 1he digestive vein. As egos mature they 
change p,ogresslvely In OOIOr a.nd Size. 

Maturing is actually a c«ilf'IUOUI ptoCeSS, bu1 
ti can be OMded into fMt ~Of stages which 
are visually distinguishable trom one another. In 
lhe lhs1 siege, o r 1he undfrvelOl)6Cf staoe. 
ovaries ere small, lleneoad and clear. Thia 
5'ag• is Pfesenl in ~r snrimp during the fall 
and winter and in many large shrimp lt'llOugh 
Febfua1v end Mafch 

The next stage It lerm&d the de"'6/0pJnp 
stage. which i:$ diHlcUl1 to disUngulsh from the 
firs1 slage except lhll lhe O¥a.tila ate easier IO 
Oiete<:t ano a1e char•c1elizecl by smell 
p;gmented spot$ on the a.urfece. Ovaries 
become ctoucty and tllen an oPIQue c1eamy 
c:ok>r blttore reaching the next lt.IQe. 

The third stage 0t re/low ''• oc:c1Ms ne.t 
when 1he colOr ol ovaries ranges from light 
yellow to 11rnos1 orango. This it when roe 11111 
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oecomes otMous to the catUal ooserver 
Snritrc> 11>e><1<en11Y may remoln II Ullo st.age al 
drtve~t fOf some time bebtt en-.rinQ the 
l<M.ltli'I or 1foe stage which la chltac-tetlzld by 
dHP ohV.-brown roe This 1t101 fmmedlately 
precedes apawnJng. Once the eggs are rektased 
ovaries are saJd 10 be spenr and look Uke 
dena1ed balloon~. They are while or c1eamy in 
coto1 and similar 10 ovariH tou!'"ld in me 
devlilOOing stage. 

Tho ollst>o<e Sii~ samc>IWIQ progrom w'<I be 
coni..nutd in OICief IO monitot Inf~ rt the 
white ··roe·· srwimp pq:Uation MCh yeat. 
Y111ty vaoallons in catches iMll bl ~,ed to 
1h1 results ot tne p&anl«on survey, Inshore 
uewllng oa1a and tall commerclaJ l1ndlngs to 
delerm1no when and if any deutmont1I effects 
occu1 and 10 observe any uef'l<la from year 10 
yeau or over many years. Hopefully, pieces of 
1h1 ouule 1u11ouncJing roe shrimp c1n be titted 

•• 
IOglChtr in otOtr to ~ Of' 11 Mast predicl 
lull.vi lhrilro> season h&IVMIS Mq of Iha 
piec:M 111 i'1 ptac:e. Now the effecl of c~ 
binlhons of natural ana man-mlde conditions 
such u r1intaU, temperature, predation. 
polluoon and others mt.1st be lnve1Ugeted to 
more tulty understand their Influences on the life 
history of commercial shrimp. (F~. 12) 

Po•tlervel SMmp SUrwy 

Small conYnlfcill Shrimp of only % 10 y, inch 
tn tlngilh tnteJ estuaries, aided by currents 

•810f10 lhl entire South C&tOlina coast each year. 
TheM ahlimp have suecastutty pes 11 d through 
hill I dozen Of mo1e Ctil5cal Qrowtn t tageS in lhe 
prevlc:IW two 10 lh.ree we~ and have developed 
from mtcroeoopic, $petleal eogs, through 
sevo1ol l&rval s1ages, to postlarvae. At !his point 
In lh~r developmenl, they enter lhe estuaries 
through eounds. bays. Inlets and rfvets. 
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Pol!IOIVlll brown. - and p1n1< lhrimp, aJong 
~lh wvuner able OChef ti"ry plaMtonic animals 
ano merth g1ass lragmeme (Ottritw). are 
carr'9d th.rough U'lese narrow ptll• ., grea1 
nwnbtra Becautt oe 11'11 tunneling enect which 
chlr1cterl1es most inleis, shrimp beoome 
conc.en1ra1ed and are talrly easily oollecled. Two 
such areas have b&en .selected as shes for field 
resea1ch. They are Breach Inlet. toca1ed 
be'lween ~llvans !&land a.nd thl late of Palms, 
and IM mouth of the South SanlM River. Here, 
l.ny pcettarval $hrifT1> whiCh COntlltute the 
toundlllb'I ot our con1~•1c&al lhrtmp fishery 
each ye11 11e caught clJting In inDensfve 
ptanlr!on 111npling pr-ogram. 

An entirety new appro~h to 11mpllng 
commerclally Important posll1rvae was lnlUated 
a1 B1e1ch Inlet Bridge in 197-4, and hu con· 
tlnuocl lhrough 1977 (Figure 1-4). The ex· 
Ptfimtnial 1111 was &elected on the buls of it& 
--lltNe locatlon and hlttoly al con­
sistency al prOCluelng pos!IOMI brOwn. ..,..,. 
and plnlt l/lomp. Due IO Ille~ IUCCftS al 
8reacn tnle1 , a second st11Jon locltld in the 
rnou1h of 1he SOutn San1M Rivet was 
es1ablilh«t in 1975. Tl'le rwo alt• pf'OYkle a 
baSis al oomparat~ data on posllarval 
rec1ul!men1 (movemenl into thf estuaries) 
acrou separate parts o f lhe 11a1e. 

P11n1<ton aame>tes are ool&ected b',i standlrd "'°'*"'" using - oytoo plonlclon nou. Each 
net It ..... ry - Ille bot1om lo< .,, - time 
dufong dlylglll l'IOu<S. loo IOlll al olghl, Cft hOut 
sets are lflldt each .sami>'fng weak The two 
cone-shaped MIS are ~ wll/I llow 
mete1s. Which reCC«f the quantity of water 
pass.1no through each net. Tht nets are fl$hed 
during lhe llood Ude exclusively. The llrtl set of 
san'lt)les Is laken one hour after "'"n tow water 
du1ing the earty s1age of tho flood lidt. This 
5Chec9Ule PttrNts time berween IOWI to1 wash~ 
and •!Orit'G AIT'4)les In fOITnllln, IWi!Chlng ..... 

-· ... tocal- and recofdlng ~­
and rnotl«llOg;cal data. Once - haw 



ceen collecceid lhey •'• retumea k> the 
labor11ory tor sorting and ldtf1t1flcation. This Is 
often a tedious and time conaumlng phllH of the 
p,ogram. bee.a'* one~ may '-''' from 
two IO blr houri IO procea. 

The on-going studies 11 Breech tnlet art 
demendlng both In lerms ol time &nd personnel 
t04i,_ts. Slil, II ls fell lhal potenlill bonllts 
to a progressNe ahrk'nc> m1nagement pn;igram 
1ar outweigh tne coats. Some of ihe Objectives ot 
!his program a(t as touowa: 

• To define a poable retallonitip between 
lht movement of pe>1-tllr.i1I shrimp lneo lhe 
1tale's nursery grouncls and the quen1tty of 
mature shrimp whlc:h entor the commercial 
cailCh ot ~ uawra ottshore. 

• To deYe60p a dependable method of 
evatvating tne spawning success ot " roe" 
shrimp popu1alions In Ille w;n1er (brown 

-- ---. -
I 

.. ,, . "" • 
I 

- . 
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Figufe 14, Postl•rvae 
iatntlllnQ, Breach tnlet. 



$hrirrc>) and spring (wtl,jte shrimp) each 
year 

• To expand our level ol knowledge on the 
general end S<><Cillc: biOIOgy ol com­
mero"'ly ~· poottarm sP>r'"1> wl1h 
1he hoPe of managing thl Sou1n C11otlna 
shrimp l1Shery more wlsely. In 1nese el· 
10,1.s, tho commercial llthermen remain 
one °' ovr pnmary concerns. 

lol-1119 Tho SOund encl 
lay Shrimp Flah.ry 

Sou1h Ccuollna's legal lns.hore shri1Y1p 1rawUng 
9<ound:5. Including Winyah. North SanlH a.nd 
8ull Boy north ol Olaflol'°" and St ti.Iona. 
Port Royal ano Cal~ - ID 1"" -
(see Sections 28--861 .1, S C Marine F"11~r1es 
Code ol Laws) are sampled extensively by 
C1us1acetln Management personnel rrom July 
tntaugtt December each year. tnrorrn.Uon 

olM•ned ,_ .,..,..- trowl -·­
aooard the RIV CAAOUN" P!llOE and private 
11aw1ers is und in oe1e1mlnlng the overall 
quanti1y. size 1nd c::ondlllon ol shrimp ooC\lpylng 
these areas These Sll.ldtet determine when 
tach '"""" Ot boy should b6 -* ID ccm­
n.C1C1al $hflmp trawling. P9r$Cll'WMtl also monitor 
any cl'lanoet tl'\81 mighl actY01sety attec1 norm•I 
shrimp prQduc1lon as the season progresses. 

lhe same methods and procedures used in 
the oltShOfe ··roe·• shrilTO ..,,.,.ing prog1am are 
en'IJIOyeCI "' cne sw1d end bay survey l'Mn. 
twenty-1001 tlal·llne otter 1r1wls WTLh 1 718 Inch 
mesh webbing are 1owed lor lhlr1y mlnu1es al 
predele1miiied IOCaoons In St Helene, Port 
Aoyat and Colibogoe Sour<B BUI Bay, Noren 
Santee Bay end Wonyan Bay • .....,ha1e lylllcally 
SNllOW wa1er i.reas. mus1 be sampled trom a 
smaller, more versalite 18 IOOL Division 1rewle1. 
Shrlmo are carefully sa<ted, examined, weighed 
1nd measured Heads-on and flead:s.oll counts 
ere 1eco1dld HydrograQhle end me~ 
dala are also no1ed. 

Many sound and bay 11mpHn9 locatlon1 were 
selected on 1~ basis ot recommendations by 

toe.at fishe1m1n lam1llar wl1h the gen&ral trs:tlfng 
e1ea. Wl1h lhit approach. 11 was possible to 1ake 
u<1van1age ol IM valuable experience uawJer 
eapta1ns have 91ined lrom Ml"Y fishing yeers 
0thef recommendationS included 1idal ltligft, 
tow.no depth, lOWlng diFecbon. gear oper11iOM. 
olc wtlich were elso cons'dered. Clearly. ou1 
program has been enhanced with 1his type ol 
coope<atJOn from fisherm.n l.hroughout South 
C.rolina_ (F1gl 1&-20) 

~veral mlJOf criteria tir11tr lnlO a deoltion 10 
olllcl.ally open the 50\J'ld and bly Shrimp seeson. 
These Include 1he qvantily and size ol evtlloble 
lhnmc> coupled with the cu.1rent markel prioe 
lllhe1men can expect rot Mr catch Urr. 
tortuna1ety, thetl criteria can not be con1fOlted 
and are. at any 1lme. sl.A>;tcl to sudden end 
occasionally drost!c changt . Conseqvenlly, no 
established dlt• c.-n be set tor opening sound 
and bay ar...s each year. ncK can 1l'le"/' 11ways, 
_. """ - , ........,_.iy_ For .~. 
1he situa1kln COUid arise when 11 WOUid be In the 
be:sl intc1est ol fishermen and the resource to 
open S1. Helena end Pott Royal Sounds wtille 
C.L1bogue Sound remained c!Oled. 

The .- IOI a cootinulng but - ....., 
al"d bay &hrimp sampling pt"ogram beQOmeS 

increasingly CCWklus a.s 1he flShory &l"d 
especially li&hlng pressure t)f,p3.nds. Each year 
brongs new biological problems whicl1 challenge 
our effo<u ol - ,....,. .. -' This 
Is ·no1 10 menllon the growing -• ol _. 
nomlc and soelal tac1ora 10 the f~hery, As 
1hls managemen1 program continues. trterv 
eltor1 wil1 be made to lurthe1 Improve t.C)On the 
me1N>dokl9Y emplClred and the •1mat1011 
galf\eO etearty, much more tntormatioin must be 
gatnered concerning uie hie history and habl1s 
ol sh,imp before these and other problems can 
be rMONed 
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The following denote trawl stations for Crustacean Management Section.
Figure 16. Calibogue  Sound

Off Daufuskie Island
OffBu///s/and                                                                                                             2. . ...........................................................................................................................

 1

Behind Marsh Island -3
Outside Marsh /s/and, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4
Beside Bram  Point seawaw . . . . . . . . . . . . . . . . . . . . . . . ..

Port Royal Sound
Off Dolphin Head and around Bobb /s/and to  shrimping boundary
Chechesse River beside CoNeron Neck to Foot Point. . . . . . . . . . . . . . . . . . . .

.6

.7
Colleton River mouth at shrimping boundary seaward info

ChechesseRiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ..
Broad River beside lower end of Daws  /s/and
Broad Riverbesideupperendof Dawslsland .10
Broad River beside Lemon /s/and from bridge seaward
lower Beaufort  River behind Middle Marsh....
Lower Beaufort  River outside of Middle Marsh

.......................................................................................... .9

.11
.12

Figure 17. St. Helena Sound
Morgan River off Coffin Creek.............................................................
Morgan River beside Morgan /s/and                                                                        15

i4

Below Morgan Island, “The Hump”. . . . . . . . . . . . . . . . . . . . . . . . . . ..16
Coosaw  River beside Marsh Island                                                         17
Coosaw  River at Bottle Neck. .18
Coosaw  River at Combahee Bank .19
Lower Ashepoo River beside Otter Island
LowerRockCreek                                                                                        21. .  . .  . . . .  ..........

.....................................................................................................................................
: : 20
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Fl{lure 19. NOllft SMitee Bay 
Shrimping t>oundary neor B•ech Crl61t • . 
Shrimping lx>IJ<ldary near Cone Island .. 

. . ' . . . . . . . . . . 21 
. .. . 28 
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Fl(luro I 8. &JI/ Illy 
Haroor River . 
1mtde Vessel Reef . . . . . . . , 
Mooll> ol v.,,,,/ng Creel< 
8ole-•Cr- .... . . 

... ..... . ' . 

lntJatCO&ttal WlretWaf at """"9"• L.#1ding . . 

' ... ' ... 

Figute 20. Winyah 81y (r/gl>~ 

- - Nofton Shoal 
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Solo of Sluimp C.-
Shrirrc> ca1Cilet resulllrog ''°"' en.1..,_ 

Management PfOQtetn$ and JNOlectl ere tdd to 
v11ious deaiers ltl the a1ea. If more than 25 1:16.. 
ol shrimp are c1ught during a 1rawt effort, 1 sale 
ls lrensacted using the following guldetlnes. 
These guidelinet rep1nent the olflclal policy ot 
the South Cer°'W'll. Wilclife end Marlne 
Aesources Oep1rtmen1 concerning • • · 
po<imental cal<:"" The ~- aro· 

- Shrimp will lie eold only IO 1 tlclnlOd dealer 
wllhin lhe Stele. 

- A11empt1 wd1 be made to tr1na.act shrimp 
sales with 11 many dltte,.nt lloensed 
de»efl u OQISIM. 

-Al - .... be odd .. - oncl places 
most CO"N'ltl'-nt to the OCM 

-A mmlmum 25 (-If) Ibo. quanbl)' of 
sht'l.,..., wfll be reciuirec:I lor sale 

- No quantl1y of shrlmp wOI be totd wnen 
size/quantity p1ices rellec1 a rnonellry loss: 
10 !he OCM. 

-Al salel will bO ,,_ -- by ChOd< IO 
the Soulh Cl«*ta WHfe end Ma.Me 
Resources Department (Office or Con­
serv•tk>n & Management C.ustacean 
Mat1egement) and 1ransml1ted to the 
Cotrc>crollet't office by meJI, 

-A lag icten11tytng all sates trlf'tNCtions wll 

bO -- by ""' _....,, ol crustacan Management end tutwnlned to 
the OCM Chief upon request 

- Revenue receiv«l trom all shrimp sales will 
be placed In 1 special fund 100 klentifled 
k>r tuture crustacean man1gement ac­
tivkies. 

--· ~ tec;Miquol 1011e<llng 
mininun ca1Ch req.Arements wit con1inue. 



,. 
Channel Nelt end the South Carolin• 
Sh~mp Fishery 

The <:h:annel ne1 is basically a modifieaUon or 
1he shfl~ ouer tfawl which was inlroctoud Into 
1he SoU'lh Allantic shrimp fishery dUflng the earfy 
1920·s. The shrimp trawl is towed by large and 
small power craft e.nd may be fished in either 
shallow Inshore waters 01 used offshore over 
mucn deeper bottoms. Otter doors a1e used lo 
ke<tp the cone-shaped net open. The channel 
net, in comparison, Is a fixed or s1a1ionary type 
of gear whieh Is used only In shaJlow inshore 
walers including sounds. bays and smaller 
rive1s. II was developed during the mld-1930's 
by sotx1d and bay fishefmeo 111 North <:aroHna, 

Wooden po4es or metal pipes 1 O to 15 feet in 
length 1eplace 011er dOOrs ku keeping the net 
open prope1ly. A single pole or pipe is 1as1ened 
dlrecuy 10 the 1op cork line and bonom lead llne 
at 1he enool each wing of the net. Occasionally, 
a third pole may be used near the center 101 
addilional support. Floa1s are spaced along Lhe 
top line and galvanized" chtlin is connected 10 1he 
bollom '8ad line. Each pole is auached 
separately by a fine lo one or more bottom 
anchors which vaty in mater'81 and design. 

The channel or set net has recently been 
Introduced into 1he coml'l"\erclal shrimp fishery of 
South Carolina. In compariSOn, North C&roUna 
fishermen have used channel nets exten­
slvety for many years. Sy and large, thi5 type 
01 ne1 Is ine>tpenslve to purchase, easy to 
ma1n1aJn and repair. and relatively simple to 
operate lo comparison to other more elaborate 
fishing gear. Pe chaps most Important is 1he fact 
1ha1 channel nets represent an economkal and 
somelimes effective means of harvesting 
oommerclaJ shrimp . Because 01 lhese ad­
van1ages, channel net.s have alt(acted the 
auention and growing lnlerest of 1he nshGrmen 
of Sou·1h C3tofina. 

VlhHe channel nets appeal 10 small scale 
f1sh(!1men because ol their slmpflclty, tr8wler 
operators, Sh(imp dealers and many 



rec1&lhCW'lll 01h111rnon SH the uSt: Of Cl\aMel 
nets as a lhttal 10 shrimp and cer1ein species of 
lish 1na1 are crlllcally do~l upon unspoiled 
nursefy groundl k>r normal growth. develop-­
"*"' and suMvat M.ny trewter opera1ocs and 
$1vt1r4> dollert 1>14;evo lhlL 

• channll nets NfvM:t large quantities of 
small ........... -

• - nots calch - belo19 U1ey 
migrate ottshorl from tt. IOU"lds Md bayS 

• c~ net filhefmtn operate only <» 
eeslCJNfty In en effort to ~emen1 their -• 1he retail market Is edv•ruly affected by 
IJ'le UHi of large quanlitles Of small shrimp 
1aken by channel nel fishermen; 

• s:hrimp 1a1c.en by channeJ nets ere get1erally 
ot " poo1" Quality 

Recreallonal lithe1men also are concerned 
abOul species ol aoon li&h being Injured or 
destroyed. 

Because ot 1ht undetermined Impact channel 
nets mlgh1 na ... 1 on the presen1 shrimp resource, 
a P'fal study wa1 conducted b)' Ctust.ac:ean 
Managemen1 p111onnel from September 
lhiough Dec- 197•. This stl.dy is beitlQ 
con1inueo Wilh mocleblton NCh year. A 
lhOtough examlnltton °' chlnnet net ac1MtieS k'I 
197.C was st1ned by cnitc:flttng nel operations on 
a tegtAlf belil lhroughoul $ou1h CaJ'olina' S 
inShote waters. Al petmlt holders were 
requHleel IO gNe Wlfatmallon on their ftShing 
opera11on and 10 cooperate with a field sampling 
program. 

The survey con1ilted ol oo-slte ob6ervations 
ol ft&hln.g prlmarity tn lhl Beaufort and George-­
sown areas Shtlmp w11e carefulty ex.mined 
during each tampllng period. Heads-on and 
heads-off coun1s we11 recorded, as well as 
individual 1eng1hl and 10111 weights. The spe<::les 
composlllon ot en11rt catches. Including f15h, 
cfi.bl itlld 01her tnwrtebrates. was elso 
1ec:oroed. 

In all, only 13.S6S poundt ol shrimp (heads-
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off) were reported by channet flshe1men from 
septembet 1hrough Oeoembe1 197•. Catches 
came pnmarlly llom the c:oaslal wa1ers of 
Gao1getown ano Btauton coun1ies. tn oom­
pari90n, I IOI .. °' '· 7 mlUlon pounds ot shl'imp 
(he-.011) wot repo- by convnercial 
1rawters betWMt\Aof1I ltld Oecember 197•. on 
,.. basis o4 ,_ figurea. cnannol neo shrimP 
catches repruen1 ... thlln , ,. of the total 
annual South Calo4N olm>p llndf'9S during 
the yeor (Fig 21) 

Sixty-one Chlnl'MI nee pem'lits were Issued k> 
Soulh Carol.na rt:SkMnt fllhetmen ln 197c. Four 
permi1s wert UueO 10 notWffidetlt Geotgla end 
Nonh C.rohna nanermen Greatest Cl'lannet ne1 
fiSlling actlvi1y occurred !ti Georgetown and 
Beaufort oounlill. W'hert 70% ot all permits 

were - · (fig. 22) 

OCtOber and November represented the mos1 
pr0duc1lve fishing months tor ch.an.net net 
fishermen, wl1h 12,193 ~ds of shrimp 
(Mae!S-Ofl) <91X>r1ed. lndMclually, 3,85' pounds 
were 1.akan in Oclobtr and 8.339 pOundS ri 
November tn comp.arlton, 5eptember and 
December &lf'lding:I wtrt much lower, wtth only 

a total ol 1 .372 pounds ol shrimp bel.ng 
reponed. A1lhOuOh 6S channel nel permtts were 
Issued In SOU1h C.roflne du1ing 197•. no1 all 
permit holde11 llSl'Mtd ftgullt ly throughout lhe 
season. Many till'lermtn are employed either 
tun or P'•l·tlme In Olht• OCC'4)1.tlons which 
oonHllCI with tilning ~ ... ll ii talr 10 say 
N1 few t:ithefmen, It any, at• c:ompae:iety 
de()endenl on lnooMI cteriYtd rrom lhe operation 

,.... --0• ........ ~ ...... 
"1t1 •lllfOM IJ-hll Iii 

. Mel •111• Ilk II ... l l!J Rf llr 



of - nets. Mool - also C1100e 10 
'"" only di.win!! po,_ - lal~r Shrimp 
c•tcl'le:s were antleipetlCI. Futthetmore. tl'I• 
oomber or deslrlbf.I ftltwlQ days Is: MY111fy 
omtted by !Ide and adv1111 weattwtf. 

ChAnnel ne1 shrimp eatches by indivldu1I 
flthe-fmen were gMttally small during 1974, A 
IO<al of 2.655 poundo of Sllrirrc> (-) 
ftofMenl the single "'9NI f epofted tnnlAf 
catch k>r any individull n.nerman. The second 
l'nOl1 productive filhemian reported 1 10111 
annual calch of 2,4 15 pounm of shrimp. Only 
two Olher fishermen r..,oned 1otal catches In 
o.11oess 01 onty 9 to 199 PQuf'Ki&. Twenty-nine 
fllhtfmen rep>n~ did not fish during the 
entire season. 

He-.Ott c:ounlS of ttp0<1ed - not 
snnrrc> tanged ftom 31 /3$ po< - 10 81185 
per pot,#'ld Much am1n11 ahrlmp, however. 
ranging In coun1 from 100 10 120 per pound, 
were observed during the freld survey program 
More 1h8n SO% or the channel net sh1imp 
ooserved 1ell between 31 /35 and 46/50 per 
- A remolning 20,., p~ lllcludod 
Stnllatr Shri"¥J in excea of 76180 '*" ~ 

The establishment or ONirable Cl'lanntf nee 
r11f'llng locations outside upper HtvaJlne nursery 
g1ounds l1Mnedia1ety bltltfils bath flsMm1en 
•n.d tho resource. Flshermen prolll SOss from the 
harvest ot smaller shrimp which are normally 
a1eoclated with these upc>er ••1uarine areas. At 
lhe ume wne. juvenile lhri"l> aie frN 10 
tn1ture in size wtrnoua being disturbed 

-. ... of - - ""' fishing.,... 
were moved seaward by the OMsion during 
1974 to reduce flshino prenures in these upper 
es1ue1les. Of parlicul1r concern were two 1reu 
p1evlousty sei asiOe for channel net tishermen In 
the upper reaches of Whel• Branch and In 
0-nosse Creek 11 Clll1WIS$le Island Brlclge 
in BH"""1 Coi.r>iy. By cl>ongitlg lhese and Oilier 
-tleo "Apptoyo<j ()1onnol He1 Rohlng 
Attas" now appe411 mo1t ltYOftble '° resoufct 
cotlstrvatlon. 

Appro•M ~ Nee Locatton1 
F0< 1'7'-17 
1 . Btoad Rivet - Mouth of - 8tltld1 10 

Broad River bridge. 
2 . Chechesseo River from 200 1011 north of 

Highway 170 bridge SouJh 10 leg1I lrawllng 
a1ea, 

3. Colleton Rl•Of - hum Sewmlil C<MI< 10 
legol lrawting ~ 

4. 8ea"""1 Rivet - moulll of llolloty 0.- IO 
'9o1t u1wbng bou'ldary 

5 . CooAw mvtr- Sam's Pt 10 legal uawling 
area (Ma1k11 187). 

Flgute 23 A.Pf'IOWKJ channel net IOCerlons, 
88avfon area. 

i 
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6. Ft199 Inlet - Imm """"" of Old -
Creek IO wet. 

1, T renc:he rds klAet - mouth ot Sn:ition Creek 
10 legal boundary mouttl of lnle1. 

8 . Edl110 River - from St. Plerre Creek IO 
Ocean 

9 Nor1h Edisto - from mouth to Leadenwah 
CrMk to lnaet. 

10 Siono Riwt - Join Island Alrpon 
eeaward 

11 Soutn Santee - lntrKOataf waterway 
toulh to Ocean. 

12. North Santee - ln1r1coa.stal waterway 10 



legll lrawllng bOu>dlty 
13. W"1ylll llay- from• line runrq from.,,. 

mouth of Moequito Cl'ffk easrward to the 
mouth of Cottonpalch CrHk. to the legal 
trawling boundary. (Flgo. 23,25) 

Many •imllotltles In fi8hlng piooec*Jres we11 

-- di.wing !lie - c:hono-.ol - -
l u<Vef. a.n.rolly, fishe'"*' - IO floh 11 
night during tbb Ot' outgoing llde. S1ronge1t 1klte 
were preferrtd and almo1t always det•tmlned 
"'" ~"of 1 fishing period. Conoequon1ty, 
tides .... ,e1y tlmlt the ..... of - nets. Tho 
-•-llz•dltttminodbylllOR<ly- 10 
IOl!O_llong.,,.,_ ,_, Ind 10IO 15 fMt 

In height. l'lormally. two "'"''"*' are requl ltd 
IO llSh a 11ng11 nil. Occaslonelly, one tllhem11n 
will atte~ 10 t11h two smelter 30 to -40 foot 
Channol notl whiCh "'"set almufllneoolly In tho 
..,.,,. _.. ,.;cinity. 

FQlll'Men on-lite obMMllklnl ot ~ 1'114 
catches wtft Medi by Cru1tace1n ManlOl"'*'lt 

peqor1..a tn !he Bl:IUb'l and~ area 
ble\ .. en ~ Md ~ 197• . A 
total of 16,6191 filh Wlfl r~Old. The most 
abl.l'ldant specles obHrved in catchff were the 
bay anchovy. silYer pe1ch, Atlanuc a11vertide, 
~. aummer lrout., tt~ anchc!Yy and the 
- floh. ~ 1 tPOCles "'"11"INd 96'!1. of 
.. floh oougln, and hid • - .....,., of IP­
p<O>dmotoly .. 3 Ibo. Only "'"' """'" of 
corm'ltrclalty iq>Or111'1t rlth OCCIMttd ., any 
1bur.ctence. These were Atlantic menhaden. 
spot Md unmer U'OU1. T- opecles of floh having ..... OI 
recrHlkwtlit -. ..,...,ed the dw"'* net 
cal- -.-. Tho ,,_ familor opecln 
were IPot, summer trout, Spanlth mtcbrel, 
AUantlc spedefi1h, llOUthem tlOU"Klilr, tumm&r 
flounder, bleok Ml bill and bluetllh. 

A IOUI of U ,901 - oinrCI Mt9 -­
<Ulng tho ..,,,,.,, ~ • - wtlgllt of 
1,1163 pounclo C-). An ..... ot orttf 

Flgvro 2•. AJ>IXCM<J channel not /ocaflon$, 
Ed/Ito R/wr. 

opproxlmaloly •7 poor.di of ahllrre> (heads-off) -coogll• CUlng NCh of"" ...,,_ -
net HtS. The N• Of ll'ntmp allO varied ec­
cordlng 10 fishing IOcaflty. 

Shrlmp oblerved in channel net catches ftom 
Beeulorl Collity .veragld betwHO •S-.55 Pl' 
- COi.Wi! (~. wftlla ,,_ oboolYOd 
In carches trom GeorgetOwn Coun1.y •r•• 
averaged 81 ~ count ~. This all• 
<Jtterence may be 1ttr1Med to a wtde variety oi 
environmental condltlons preNnt 1n each of the 
es.tuarine h1bi11i.. 

A-ot519_c_W9ro-wi111 
a -weight of e6 _... OI it.. 28'!1. -• 
lmmtture melft. 8% were mature males. "8,,. 
were immau,1re females end 18% were mature 
tema.les. No mature femaSet wtrt observed wtth 
eggmasseo(sponga)onached. Only2•% ot tho 
c:hlnnM nel Crabl 'N8fe grQlet tf'WI ffve Wd"9 
ln-(ca,_o-), -ftla r........, 
legal S)Ollffllon tae for ettn.r c:onwnerclel or 
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recrtaliOnal cf'llbtli9ra 

•• .. ~ 

As: a resuh of the channel net survey, sewral 
gentral cooc1usion1 maybe drawn In 1n enort to 
answe1 some ol the questions surrounding the 
g1owino .. channet n11 conuoversy". They are as 
tollows: 

• Presendy. tltpe quentffies of convnerctai 
shrimp a1e nae cons:tantf'y nervested ~ 
Individual chlnnel net fi$hermen, Channel 
net shrimp catches represented less Lhan 
1 % ol the total annual South Corofina 
shrimp ICW'ldlngs dUllng 197.t. 

• large quan1itlet ot cotMMtfClitty 1"1)0rtanl 
blue cribs 1r1 not llJcen by cNnnef net 
roshe<men. C<ICI which dO lnllf I Ulch 
11re normally dltcarded overboard while still 
alive. 

Fig11e 25 ~ 
chonn<ll n« locotlons. 
s.titee River, 

Figure ~ "-""°" -
,,., ioc.rion.. Wi1yoll S.y • 

'" t ll.#oll O 

t • • 



• Cllches of conmerc:ial °' spcwt related filf'I 
species are 1lto generaJfy ltl'l-11. 

O.erwlnteftng White Shrimp and 
Shrimp TIOllf119 

Severll irr¢r1Mll QUOSliOnl -mif>Q boll\ 
convne,lcal fis~fmen who t1arves1 Shri"'C) end 
man•gemen1 blologllts who s1uoy !hem are: ( 1) 
whefe 00 wnl1e roe &hrlmp come f rom in lhe 
spring •ach yea1. and (2) wn.1 are the patterns 
or movtmenl and migration of lhlSe shrimp 
along 1ne c:oasr? 

It is known hom preVious shrimp tagging 
stucllel conducted In lhe loll ol 1970 by lhe 
Mar.,. AesourCft OMsion thel between <>c­
lober and December large adtJt white shrimp 
mlgra1e out or p101octed South Ca1ollna 
estuarln and sou1h oown 1he oout as tar as 
Geo<gOI and flOricll Bui whlAI CID lafve odull 
roe snit"" whid'I suppon out kx:ll ristlet'y come 
hom 1he ronowfng ap1ing'? lnvestjgatc>rs once 
b&lioeved lhat white shrimp migra1ed back nonh 
along lhe Soulll Allan lie coast lrom Florida -
winter water 1emperatures Jncreasea 10 
laVOfatJll levets. In fac t. a iedtral tagging 
p1ogram conducted by lhe Bu1eau or Com· 
merclal Fisher.es In t935 sugOffled as much. A 

""- lagged lo January al Cope Canavefll, 
Ftonda, was recaprured on Sou-lh Carolna in 
July, a <i•tanu or aoproxlma1ety 260 mfles. 
However, with increased knOW10dge of s t'lrlmp 
be:hav101, 1he prospect o t a rna)Or nortr.trn 
migratlOn each ~at ii nowbetieved WlJikely or II 
rep1eunt1 onty a very tman pan of rhe answtf 
II is now believed 1he1 lncre.ased fishing ettort 
along 1he South Allt ntlc Stales htt reduced the 
shrffrc> availabk! to reium north In the spring, 

Managament biOloglsl5 !Cdy- lhe ldH 
th.ail small Immature whtte shrtfnt) wf'tid'I retn11f.n 
In the protected estuaries ol the State in 
December and su1\ltve through the winter 
rep<esent 1.he ma.jot tource oC spttng roe w,,._, 
stocks These shrimp grow tipldly as winlef 
water 11mperatur" Increase end as food 
beoome1 plentllul the tolk>wing Sl)fing. One 

m..ecc source DI Sl.CJIPOft~ eYidence lof d'li5 tial ye:a1. e.xpeiiment.al lhrirr1) trnM were~ 
1~ry 1s that ooor roe stirl,,., seasons normalty dUc:led on 1 ~bas. from December 197' 
hove tolk>wod severe cold winters in recen1 lhrovgh June 1978 lrom abotrd lhe A/V 
ye111s. Sh•irrc> uawling data gathered Mr lhe CAROLINA PFUOE E)ght sampling ataJlons were 
11me years alto indlclte this trend Ft0m a Jocateo within lhe Charles.ton H1fbor estuary 
pretmwnary IMfystS of data.. h appea11 1hal and adjacent ocean watMS. Scat!DnS wert 
wnen winters a1e seve,e, hlgtl monalitMts ol estabhshed •n areas kl"IO'Wfl ro be populated by 
wnue sh1imp oocu1. Couespondingly, roe overwint1ulng white thrlmp near lhe mouths ol 
&;hrl~ landings during May and June In years rivers entering the harbor, In the h11bor proper 
~ng sew'elt ~ef5 haYe been low In elmosl and oftshore. As Pli'1 ot the ovtotall stucty, a 
111 uses dtSlrable numbef of tatoe sMmp were caugn1. 

In an elloo 10 focus on the continuing tagged and 1ele-ased 
QUttlions and pfoblems su11ounc::tl.ng lht v.tllte The 1aggln9 program began in April, 1978 
t01 $hrirr1) tllohery if' Soulh C3rolina I pilol The pt1maiy purpoM WIS lo delermine inshC>1e. 
study to determine the OYel'Wintering pa1iems of oftshor• mo¥emenl Olllems ol adul1 wtiri. 
wnlle shrimp wM ini1i:ated by the Des>ettment shnmp Ovet a five wetk oeriod. tl'le majority of 
The nrst year ot a two-year fedefally ll.l"lded approxim1toly 2400 tagged 1hrlmp wert 
11uoy has now been oompletecl. Durino IM in~ 1eteased In Charleston Harbor Tht remainder 

Fl(pe 21. Slvlml> Deilfiflg lollrine - 0-. Tog. 



were 1eteased in SL. Hetooa. C311bogue and Pon 
Royal Sounds 10 Lhe soutll. Tagging aclivi1ieS 
began when shrimp ·al the harbor s1alioos 
reached a sulficien1 size sullable 10 terry a 
l.hfee-lnch red plastic streamer tag. Tegging 
etforls were 1ermina1ed May 13 or 1mmedi.etety 
prior to the opening of the oflshOre commercial 
shrimp t rawling season. 

The capturing and handling of shri"" for 
taggfng required e.xlra care and etfon. Shon 15 
mlnole tows were made with 1wo twenty·foo: 
11a11ine oner trav.is of hall.tnch mesh webbing, 
Shrimp were quickly placed in te~rary tanks. 
Uninjured. active shri111> we1e then 11ansferred 
by hand to a larger ho(ding tat'lk. Dead or t.ojured 
shrimp were discarded. Holding tanJ<s were 
periodi~alty Rushed wilh freSh sea wa1er to 
en.sure an adequate oJCygen supply. After a 
suitable number o f l ive shrimp were conected, 
lhe 1a9gin.g operation began. A. team of lhree 
workers recorded dala, determined the size and 
sex of each shrimp, and lnsettlld tags. 

.............. d 

T-i1'*11•lll'8 LOllllolt -19 Ft--_1 .. -. ft. --
1DIM1T10CllS ............. """ 
1-.10310 M-11-
10371.10454 

lloll>lllft -
·-·10510 CllllloGuo -
tOlli7•t12t4 ft. Jollnlotl 
11Zlf·1118f 
1121 .. 11'220 Ft. Jo,.,,_n 
112118-11710 
111121-na 
,, 7.71-118211 ~t. Joi!-• 
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In female shrimp, the stage of roe or "eog" 
development was recorded. A 1agging gl.l'l was 
used to Insert Ille end of 1he lag through the 5th 
or 6th tflil segment ei ther from abOve or 
c1osswfse, wl!h care taken to aVOid injuring the 
iotestlne. Once lnse,rted through the musclalure 
ol 1he snrlmp, the .. T .. shaped end of lhe tag 
Insured permanent pl.acement. The shrimp were 
immediatety released overbo•rd. (Fig. 27} 

As expected, most tags were returned by lhe 
commefcial ttaw11ng fteet. Only tVIO tagged 
shrimp were caugh1 In 1he harbor during the 
overwintering pro;ocL A 101al of 25 tags were 
re1umed by trawl.er operators before the season 
opened on May 14, and these shrimp were 
presumably caughl more 1han three miles off the 
beach. 01 the shrimp tagged in Charleston 
Haroor. 352 returns were reported lrom areas 
either adjacenl 10 the harbor moulh, or to the 
south. The majority were caught near or on the 
beaches ot Morris and Folly Islands, which ate 
the two nearest sea istands south ot lhe harbOr 

1u_,_, ...... I +T8flil ....... p------
- -T-- ...... , """· "'"· -· A(>rll ' • ······~· -121 5 t:r 118 -··· . ' 91 • • t6 

AOrfll!O . • •• t•a•• .. 54 7 r 1 
....-.20 .. .i, • ... ..•. 21• 8 l l 15 
April 2f . .._. • • • • • • • 83 ' • a 
April 2t ·- ••• . ,__.._. . 115 a 10 t2 ....... .. ·-· ..... -- 0 fO II& 

.... 3 ~ ' ' j 
•••. 801 5 18 155 

uay t3 .. , .. , • .._ .. , ., ~•22 8 23 

en1rance (less than 19 naut ical miles}. A 
number of shrimp traveled greater distances, 
with some reaching Kiawah Beach and Ht.r1ting 
Island. a distance of at least 55 nautical mtles 
south. of Charleston Harbor. (Similar1y. of the 
shrimp tagoed In the Beaufon area, none of 
eight returns were from more nonhem 
locations.) The exact number ot shrimp tagged 
at difterent klcfltions and cta:tes of release and 
fecapture are presen1ed in Figure 28. 

Through the hetp 01 many shrl""' fishermen 
and dealers, 20% 01 the shrtmp tagged were 
re1urned. This is quite high tor a tagging ex· 
perimen1 of !his kind, and valuable lntormatk>n 
was gained lhrough lhls efto11. 

The results ol this stuefy were tnnuenced 
s1ron9ly by the olfsho1e shrimp season. since 
90% ol lhe returns were reported atter the 
official season opening. The length of time 
be1ween tagging and recai:iture probably was 
lnnuenced by the 1rawlin9 season as well. 

Tiii""'-
DllltOut ,._,, -· ..... -- Ml./llOY --IO .., Iii 0.3 • 

I .. .., 0.7 10 

• • a 0, 2 2 .. ll 311 o.• , 
II II 11 1.0 , 
l •• • 0.5 3 

e 2t 38 0.5 23 

• 17 38 0.9 •• 
, 8 23 1.1 14 



Shrimp llQVOG on Ajlf1I G (38 days _. Ille 
season) were out 20 to 56 days before •ecapture 
and were out an average ol 49 Gays. Shrimp 
1agged on May 13 (one day before the season) 
were re1urned in 1 to 23 dlys will'! an IY9fage of 
my 8 days Less prodlc:.- was lhe cl$lanCe 
lhe shrimp traveled. A low sllrimp ,,_ -"' 
as rar as Hun1ing lslan<i, 55 mfln hom t!w 
1agging site, while moe1 traveled much shortet 
dlsloncet E..., shrimp llgged and ctughl on 
... same day - vario1y in mt dloiances 
1ravel'«td. ltdcaling 1hat thrirrc> do no1 mcMt at 
a cocis1ant 1ale. 

II appear& that once achJl white rot shrimp 
reach lhl ocean they do not necessarily migrate 
su:h great distances M wu ObSef'Wd In tate laH 
during mt 1970 wimp 10gg;ng prognom. In 1he 
fall mig1allon. shfirr., mey travel hoockedS of 
miles. 

The rate 11 ¥ftlich aaoged s:hrimp traveled Is 

di!fic<AI .. -·· Thofe is - - lllOY atl 
bolh helped end hlndt<Od by et1rrento Ind lidoS 
and they probably dO not move continuously. 
Several t.hrlmp traveled 11 much as 5 miles in 1 
day, e lew covered 23 miles in t 1 dtys and 
some went $5 miles In 32 dlys. A more ecx:ural• 
eslima10 ol opeed, -· - bl IO take 
lhe t1ve11oe number ol mlles traveled by those 
shrimp tagged Just before the season opened. 
These ahf'lrrc> moved 8 mitts over en average of 
8 days before ._,. or 1 mile po< dly. This 
rate or tnOYemen1 Is. how•.-er. • very rough 
estimate. 

Only elghl ol the stlrlmp that were 1agQe(t In 
1he Be1urort area were r11umed, so 11 tt cltflcufl 
IOdrawconcluslonslboulmovemem. Slxollhe 
logged sllrlmp were ._,,Id oil Hl.ftling Ind 
Hilton Htld Islands, OM was returntd from 
Fripp lslsnd, and 1he last was rec1ptured off 
Tybee B<tech 26 days 1 11er being legged In 
<lailbogul Sound. Moo1 ol lhe Beaufon area 1allS 
were returned wfttWI 1 O dlyl befofe 1ht oftshofe 
season_...i. 

Some growth lntorm1Uon was ob11!ned by 
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c.bl<lcling lht lengUI of lhe shrimp - ft .... 
lagged tr«n its length ~ captured. Wt were 
able to measure 84 returned shri"1) lo get an 
estimale on grow1h. On the averag.e, shrimp 
grew about a thl rd ot an inch ewer a period of 
__ ..., 17 days. Thi-In po< pound 

<0<.<11S ol al><in1> (hl-.itl - bl ap­
proximately 7 to 1 o atlrlmo per pound depending 
t.C>On how large the shrimp were lnl1Ja11v. For 
example, tlte would heve Increased from 3' ao 
21 cot.W\1 °' rrom '5 to 3S QCUll in ltliout 2 Yz -· With the contllned help ot many lnchlduaJs 
1h.rough0u1 the State. management biok:lglsts 
were wccetstul in galherlng enough tntonnat.lon 
~ lhO ahrirTl> lagging S1udy IO ,,,_ lhO 
lollowing 

• Small white $hrtmp found In Chtrleston 
HarbOt end other Inshore areas during the 
winter end early spring appear k> QOrr1)fise 
a la~ pen of lhO - shrimp calcll in May 
and June. 

• Once white roe ehrtmp reach the ooean, 
they prooably do not mlgrale very great 
dislancOI along lhe OOlll. 

• The lh""1> 1hal moYW away from the wa-
1e.. Odllcon• IO Chetloslon Hll1>0r gen­
er•lty mow In • IOUlherty direcllon. 

Elfect• ol 11n Winier 
.. South ~ ..... - SMoop 

The winter of 197&-n was one of lhl ~ 
on recofd lor South Clt~lna.. Bottom water 
temperatures reoordea at nine weel(ly trawling 
staOons re1ched an average low ot c2.o• 
Fa.renheit In Charlenon HarbOr and 43.3•f 
ol1sho<e oc 1he hal1>0r on .-ry 17 Ind 
Febtuery ', respectiYety. Temperat\irH began 
10 drop dremattcally during the fitst two W91kS k'I 
Jariuary and lell to the lowesl tevel k>llowtng the 
seve<e oolO spell wi1loh cegen on Januety 16. 
Prtof 10 thlt lime, fenl*atures .,-a OIMf8llY 
co,.,.,..rlitllt '°thole recorded last year on abOut 
the same elates. The lowest average bOttom 

tet'rC)eta·wr• 1ecordld lu1yearwere47 7•f al 
the inslQ"a harbor sta1lona Md 50.0• f al lhe 
offshore Stallons. Thete occurrea In early 
January. bul were followed by a conllnuous 
warming trend, which minimized damage to the 
ove<win1orlng wN1e sllrlrre> PQP<Aation 

Shri"1) c1tches In lht hartor for earty 
December 1976 were retetivety high, tapering 
ot1 sharpty •n January, 1977, In comparison, last 
year·s oflgh01·e catch Increased lhfough 
January. -.!Sig I rnig<llion lrcm mt hlrl>Or 
'°near lhOfe ocean waiett A smtar trllnd was 
no1ed ttlla ye-ar: but catel'lts were notieeatJty 
smaller and flnalty dropped 10 zero In Char1eslOP 
H.arbOr and at all State .. wide s.ampllng 1t1tiot'ls 
by the seoond - In February. 

FurtMr ccnfinnlllon of wlll1e slvlmp mot­
tllitles were al110 made In Jenuary Ind Fat>r\Jary, 
19n when n1.n1erol.1$ dead white shrimp were 
washed ashore on roeat blecttes end colttcted 
In trawt catel'les in the Chaf1en0ft Haltlof and St 
HMna SOf.rld areas. lntensfw sw..wtdt 
samp11ng wa1 cordlC:1«f 1t reQ\At ttat;on& 
during Febru1ry, Maleh end April from the 
Santee River to CalibOgut ~. and no live 
snrtn.., ware tol.n:t. 

lnloonllion lrcm pr-.. ye<llS In South 
Cltollna indicates Chat water temptfltures 
IOwef tl\ln at>out 45.0•F are very crtllcal •or 
wtilte shtl~ 1urvtval. 

Some °' &he most ...... ,. wtlllfl In past 
years. from the ~I Of sea wtter ~ 
pereitures. hive been 1940, 1958. 1961, 1963, 
1964, 1966 and 1970. Sl:nce 1970 mikl winters 
have p1ev1!ttd. eind the owrwinterlng. spring 
"roe" shrirrc> Ind lall wftl11 shrimp PQPIAetlons 

l\IVe been - - 10 eJIQ&jldor•ly high. 
A summ1ry Of wa11r temperarur• and me 

while shrimp siluauon In South Clroltn.a during 
the most Mvtre wtn1er1 1n pas1 )illrt Is as -= 1940 - A HY'lfl cold wave rn January 
r•S'-'ted In h~h mon111t.i. or whtte 1n11,,.., In 
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South C.to41n• and Geo~- Tho ~ 
spring, tho white roe shrimp popula11on w11 very 
low in Sou1.h Carolina end 1&11 while shrimp 
'-n<lngs were elsa very IOw. Only abOUt 1.2 
- paonds o4 shtlmP (...-.oltl ...,,. 
·-"Od In South C.IOllna lhll yeat. ~ 
landing&, on the othtf hand, were down only 
about 10 0/o ttom the previous year. 

1958 - A severe ~ spell OCC\ltred In 
February of 1958. Water *"'4)8ratures -.re MISS 
than 45•f fOf at teat 11 cays. lndudinQ 8 
consecutt'll dilyS. Reported roe shrimp •andlnge: 
duri.ng the spring were very \oW. ThO lall (Sept.­
Dec.) catch of white shrimp was: very tow (1. 1 
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mlllion "°'"""' .. ~. Goor9ia - onr1n11> 
landingS: In April.June were low and the faJI 
ca1ch was wo!l bekJw no1ma1 also. 

1961 - -ly ccld wealhef In Jonuaty 
end FtttwUtry re'P"\ed In kJw wa1•r tem­
peretu1et, bu1 did no1 rQl.JI In lht dlta&> 
pearance ol overwintering white sh1imp. Spring 
1oe shri"1) catches we11 moderately low in 
Soulh C.1o•na (52.055 pG<JnOs, headl-Ott lot 
Ap<i-M1e) Tho fol ~h o4 wtile shtimP WU 
obo<J1 1.75 mllflon pOUndl. which 11 -
average. 

1963 - Allhough this winter wa& no1 es cok:I 

tor an extended period, a \4ry cold ..,..i tn 
December 1962 dropped waler 1empe11tures 10 
11 low as 4 t .s•F fof ..... , ,,, days. Over· 
winle<ing whl.. shrimp dlo-•Od In tx· 
portmon1al 111w1 - end ~ roo 
anrtmp Lardngl were z.efO. The tan ce1ct1 Of 
white shf'i"°" w111he klwelt on reco«t (183.000 
PO<tnds. heads-Off) • 

f 964 - Thia was ano4llOf corr,,.1111i..tv 

-• - • end Qlrlng December end J.nuary wate1 temperaturn .,..,. tn lhe bw 40'1 
lor 8 consecutive days. Spring roe shrimp 
lanelngs reported for SOuth C.rotlna were itro . 
The fall (Stgl.-Oec:.) cal<:h of while sh1imp wos 
oNt 487 .000 ,,....a.. 

1966 - W11ec tempett1Urfl were bebw 
•S•for 7 days. Overwintering wni1e shrin"¥> w.;e 
nol decknilltd, but tJ¢181lmeo1al trawl c1tchea 
wete low rotk>Wlng the winter, Roe anrlmp 
~ '" ,,,. eprTG ...... moderately low 

(31.000 pOUndl). The lafl °'""'of - ""~ 
was 1 .. 33 m1lllon pouncll, lboU1 one mill ion 
Pounds below normal. 

1970 - W11er temperatures dr~ in 
Januaty to belOw o&S•f kM 1bOU1. ' ' c;:c::reecutNe 
OlyS. Aoe sh!ln'o 1an<lngt In ""' spring ..... 
qul1e iOw (8.500 pounds). Tho loll catch of whHe 
sh1imp was 1.8 mlt1lon pouncta. about 700,000 
pounds below 1ne 1965-7' average. 

Allt<Jugh ,,,. - """""IY - lndlcale 
1h11 severe wtntef watef ~ratures attect not 
only the sp1l.ng roe shrlme> ca1ch. b!Jt 1tlt white 
5hrln¥> lendlng1 as weU, d11a horn 1968 and 
1969 lndica11 that this may "°' be the case. 
Bo4h 1968 end 1969 ... ,. moder.ilely ccld 
wintets in ttfml of tocet sea water t~ 
peratures, end very ltw ovef"#rintering Whfte 
shrimp were found during lht spring. Repol1ed 
white roe 1h1lmp tandinQS during each of 1hese 
ye11s m Al><llN<lne -• low (0 pounds In 1968 
end 943 ,,.,.l>dl In 1969) Fall lancil>gl o1 """'" 
$ht'lmp ~ring these two yeara, howe\ler, were 
well abOve avere9e tor South carottna (4. 7 
mlllloo poundt In 1968 and ~. 1 mllllon poundt In 
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1969). and lo< the en#re Souch Altantic COM1 II 
ahOulc! be .-ci 1h81 ..tllte roe 11111mp 
populat.ons In Geocgla and Fk>Jlda ct1.11ing the 
1968 and 1969 spring season• apparentty we11 
nol depleted 10 the extent lhll they were In 
South Caroline. From the abOYe intorma1bn 11 
wo,jd 8'1PMI lhll: 

• Followino wry severe w1Ji1ers In 5out1'1 
caroUno whk:h resul t ln high moruitilles ol 
overwln1erino while shrtn"CJ. the com­
merclll catch oa roe shrimp lhe 1onowlng 
opting will be low (0-50 po<Ms in -
years). 

• Althovgh severe wknert may resul1 In 
dreslic Otellnes i.n the numbers al over­
wlnterfno wnlte shrl~ and sut1sequen1 
sp<lng -wners (roe lhrlmp) In oooslll 
waters. me fd catch ot white stmnip 
during lhl ...,.,. year moy not nec_,ity 
be allteled. II snould be polnled cul. 

- · lhel In - OU! "' nine years 
hiving severe wfnser1 fof wf'ieh rec:ordl are 
1v11lable. the rau catch of white shrimp 
ranged from betow average 10 vtry poor. 

Figure 30 pr._11 South C.rollne I~ 

inOI lo< - and - ~ "'""" Ille spring and summer mon"'8 (April-Auowl) ~ 
can be aeen. the direct economic loa from the 
Ap,11 .. June white shrimp catch could be sub-­
stantlal e.g., In 1978 this ca1cn was valued at 
over S2 5 million to Sou1h Carolina fllhermen. 

In ......,.iy, ii -1$ 111a1 "" 1 en oprinQ 
cetch of white roe lhrimp will be vl.rtualty 
nooexl1ten1. ancl the brown shrimp season may 
be aomowhat La1er lhan usual !his yea1. 
Althou;h II iS lmPOSSiblt 10 ptedicl wt\11 the fall 
white &Iv.,.., catch wit be at tnis time. there Is a 
good -ibiltly "'"' .. he,_, moy be ocl­
V61SMy affected at:so 
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RMW'C:hVNMl~OUNA PRIDE 

tn an etton 10 furlhef exptnd tht research -"° 
managern«11 c~liries of tl'le Division ol 
Marine Resources, a FIOt"lda bull1 Thompson 
T1awler wa.s purchased by the Oel)lr1men1 in lht 
sp<ing ol t 97' Tho RIV CAROllNA PRIDE it 
"°""IUCled ol I~ IM>ughoul ond .... Ille 
- and ..,..,>lily nec ..... iy lcH lnoho<e oncl 
ottshore work Th• ves:set has an overall length 
ol 51 leet, a beam of 16 leer 1nd a draft of 4.5 
loel Twin 300 H.P., V-871 GM diesels power 
the era fl •1 a cruise 5')eEld of 18 knots and a top 
- ol 21 - The - Is equjAJOd to 
ca1iy 850 gollotw ol fuel ptoWling e cRJlsjng 
11nge ot ac>c:>roxlmately ~ hourt. (F"tg. 31 ) 

Onboa1d navloa1iona1 equipment Includes 1wo 
oeoth recorder•. sctnn.ing sonar, radar un11 , 
LOAAN, VHF radio and Qepitrtmenl radio 
Doo111 recordof1 - an """"° and a DE· 
727A 'W'tlite line model manu·tactured by me 

9 ....... , .. 
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Figu1e 31. The · ·earolif'la Pride" 

Raytheon Company. The radar unit is a Decca 
super 101 MK3 with a Precision Range Marker 
and 24 mlle scanning abillfy, The LORAN is a 
Netco set. model Auto Fix 500. The VHF radio is 
a Modar M03002 Trl1on. the vessel is also 
equipped with an Airex intercom/haller to1 
communicalions between captain and crews, 
incfoor-outdOor thermometers and wind meters. 

The RIV CAROtlNA PRIDE has sleeping 
capacity tor a patty ot five with four bunkS below 
deek and one at>ove. A private head with shOwer 
is available ottering hOI and cold running water. 
The alt ponk>n of the cabin Is equipped with wet 
lab facilities klc-ludlng sinkS, sortfng area and 
s torage tor specimens. Shelving is also &V8ilable 
tor filing dala records and telerence literature. 

The galley Is tumlshed with an alactrlc three 

burne1 stove wllh oven and a dining tabto which 
seats five. FOOd storage consists ol a stanctatd 
1etrigera1or ano half-size freezer . Living 
quarters, pilot house and deck house are heated 
and air oondiUoned throughout. 

The rigging on the vessel's stern deck is 
similar 10 a standard shrimp 1rawter. A Strouds­
burg wincn. model no . 51500 with a 2,000 lb. 
ti'lling capacl1y Is hydreulical ty d riven for setting 
and 1etrktvlng 1rawl nets. rowing booms 
measu1e 15 !&el In le09th and are lowe-red and 
raised in the usual manner. Twin 20 too1 flaUlne 
otter trawls with 1 718 Inch mesh webbing are 
used as standard g&at . Spare nets and doora are 
stored below deck in the stern. 

Handdavfls fi lled with t /8 inch stalnless steel 
cable are located oo either side ol the cabin. 

1hese are used prtmarily for retrievfng bottom 
sediment sam,ples and lor 1owing p1ank1on nets. 
A sorUng table and a 300 gallon llve liSh tank are 
also available. 

Tne R/V CAROLINA PAIOE has proven 
extremely valuabte in our state-wide sampling 
programs. The vessel is used prlmari ty to survey 
white roe shrlll'l(I du1ing 1he spring of the year in 
prepa1ation for the ollshore shrimp season and 
during 1he sound and bay shrimp monitoring 
program in summer and tall. 

Other lnw1tlgetlon• Related to 
Shrimp M1negement 

In addition to 1he shrimp management ac­
tivities described In previous sections of 1h.is 
repon, lhe Marine Aesoutces Division is 
curten1ly engaged ln a wide variety of research 
and other activities which a1e directly or In­
directly reia1ed to shrimp management. A brief 
summary of some of these lnvest:igatlon5 
follows. 

The Marine Resources Research Institute of 
the OivisJon Is currenlly oonducUng a number of 
research lnveS-ljgations vatuab«e 10 shrimp 
management. These include lhe Estuarine 
SVrvey Prog1am, which is a continuing 
assessment 01 blologlcal, chemical and physic-al 
charac1erisUcs of South Carolina estuaries. 
Shrimp data lrom trawl sampling In various 
estuaries is provided for use in 1he management 
p<ogram. 

The Marine Resou1ces Division IS also much 
Involved in the State·Federal Fisheries 
Managemen1 Program In the Soulh Allanllc 
regloo. which includes the states ol North 
Ca1oli l'la, Soulh CeroUna, Georgia and Florida. 
Under this program, a reglonal shrimp 
management plan hes been ctevelOped v.tlich 
1<1eo1ifles majOr problem areas and loture needs 
lot Improved managemen1 ot the SOuth Atlantic 
shrimp flshery. C>ngolng projects In South 
Ca10fina under the State-Federal regiOnal 
program include: the development of a regionaJ 
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ltSh«.es sia1CfieS S}S1fll'I\, thl owrv.t11ering 
whfte &rwirro inYeStigatkln dese"*I in a 
previous. secuon; a study of Incidental catches 
by shrimp 1r1Wlers 011 the South Atlenllc coast; 
and an econom.c study on the mobility of shrimp 
....... ill IJ1o SOulh Atlantic States 

Other linYISbgations currently t>etng con­
<lucted 01 recently condUCltd related IO shrimp 
management In South Ca10Una include a p1ojec1 
10 investlQ111 the l~t Of lnok:tenteil 1N twue 
catches by ~ ........ IOd - ol 
recreat.ionat lhrJmping in .,... Seate. The OMsion 
Ill also wry much lnYOtwd In tne review and 
• valuatlon ot permit ac:iplloellons and proposats 
lor coastal devetopmenl4 end altera11on1 which 
cxxAd attec1 water quality or rest.At In ()Cher 
ICJ'lerse enects upon tne es-cuanes ot ""~ 
lands Of the State . 

COUECTINO FISH£AIO STATISTICS 

The Ftsnef'95 StatJStJCa Sec;uon ol lhl Office 
ol ConseM1tlon and M1n1gemen1 (OCM) l:S 
reeponSl:ile lor collecting 1 broad base ot in. 
lormation concerning all conYnercJal tisherlK in 
South C-aroMn.a Pa#\d end value rigulH a1e -fed tor ~. blue Cllll>I. O)'S ..... clams 
and a variety of tinfish wNch are l'llN*5ted 
lhroughout 1ne s1a1e each year. Supplemental 
dale •re rectlved trom Int OCM's UCense and 
leasing S.C1ion concemlng lhe numbe1 and 
IOCal!On of llC'91"1M$ MO IMSft is:Sued Ad­
ch lional landing data are tlso fumishea by in­
dividual fisntrmen al\d d0ck$ from all coastal 
COUf'llJ&S . 

Once I.hill lnlormalion Is received, 11 Is 
Ofganiled encl tiled as pefmanen1 tecotdt Much 
or the in~mtrron is lhln forwarded 10 1r.e 
National Oceanic and Atmospheric Ad­
m1ntstraUon, National Ma1lne Fisheries Service 
in Wash~on. where ii ii published in a nurnbef 
ol ..... .,. ...... .. SCul/I Corolhi ~ 
These plbfileloons are rn IUfn used by M•tine 
Resources Cenler personnel to study 1rendl 1nd 



condilions WltNn the varloul fisheries. The 
bullet.in Soutn C11ollna Landings II: also avallabM 
to commercial fishermen by reques1 10 1hl 
Nallonal Ma1int FlsheriN Service. 

Col<h ond •ltort dala (size ol cotcn ..,...,. lho 
,,.,._, o1 ' '""" r.shed), ""8Ciall' 1n .,. 
shnmp end blue crab fisheries:. a1e meo 
collected by the FlsheMs Sladsllcs Sec1ion. A 
tolal of nineteen shrimp dock owners throughou1 
lhe coast•I COl.t'ltleS Sl.4)pl)' unlOedlng dcktll 

Indicating tho ...,,. ol ..... - · poundo 
- · fishing ""'"· generll flohing location ond 
pounds by coun1 k>r each YMMt unloading 11 
each dock, Oock samplers 11ao check shrimp 
landed by commo1cial vessels 10 determine the 
oercentage ot brown shrimp vtrslA wtiite shrimp 
from as many lilning locatlonl .. posst>lo. Thlo 
lnlormalion, ~ whh biologk:at dlta 
g.athefed by Crustacean Managemenr ptf· 
sonnel , i1 t J1tremely valuable when 
management deciSlons such as cpening lhe 
oUShOre •nd 1he tot.r"ld and bty &hfimp seuon 
. , . being c:onolOt..S. 

The F-IH Scaustk:s SectlOn .,.., cclecll 
economic 0818 Including prtces of shrimp b)' 
grade, oos1a of heecffng: packl:ng end stttpplnQ: 
cos1s or luel. Ice. bail and gear as well at 
employmen1 and wages during v11lous seesont. 

"""'"1nel ... lhln lllO Morine ResourCft 
O•vtSion. as wet! 11 0<ganQ.a lions and lndMduall 
ou1s1oe lhe Division, cons11n11y 1equest 1n-
1orma1ion r:once1niog !he va1ious fisheries 01 
South Clrolln1. lnk>fmatlon COiiected b)' tne 
Section tS •Vl•labl• on request Howeve1. int 
P<OC*Jedon ol lft indMdual ,_,,,.,,"'do- .. 
,_ strlcl/y confidenlial. ~II ..,. be made 
101 1nlormatlon by fishery, by year, by month, by 
dislric1, by ooun1y, and by llahlng location bu1 
nor by deafer or Usherm•n. 
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CURRENT SHRIMPING LAWS 
AND llEOULATIOHS 

The loflowing It a summarlz.elion of South 
Carollna'1 managemenl and 1tg~a1ory 1ystem 
as 11 s>eftalns to the shrimp rlshery. 
A l-tlfl(/ Tu .. 

{ 1) Ccmmerciol Fishing VOSUls 
Aesloen1 Sh1lmp Traw\ef - $75.00 
Non..resldtnt Shrimp Tr1rw\er - $200.00 
"Commerclol Vessels 18 lee! end l.flder 
- 52.50 
•commerc:lal Vessels In excess or 18 leet 
- SIO 00 
a.n snrin"c> 1,..... fioenM - s:ioo.oo 11n 
edd•tion to trawler I~). (•Not 
r9«1!1ed by 1h1lmp 1rawlers but required 
by channel netters.) 

(2) ShtNnP DNI«• """ lfldMdual /Jcon­
lnclvidual Commercill Sll~mp Lic.nse• 
- SS.00 
Shrimp Dealers License - S20.00 

...... Oslsl• -. .. , .. ,. 1.rn - ,,, ...... ..., , ... - • .... , ... - - - ,.. 
t;ne , . .. - = ,_ 

Ult - -..... .... ·- : 1..1: ... ,. "' ... ,,. "' i= 1.119 1,141' , ... • 711 : ... .. ::e ·~ '·'" .. 
il1 .. - 1 ..... - • • &.ltt 

1.tt1 Ill - iJ! I.QM 1.ltl .. ,,.. ,. . ... 
Sh1lmp Proceuors Uc1nse - $100.00 
S.• Oeale,. t.-.s. - SS.00 
( "C"l)laln's Llconse) 

(3) TaKes on Stir/mp caught In S. C. - None 

(4) $11rimp Geat LJceme! 
Ctiannel Ne1 - SS.00 

(5) Annvol UCM>$ing Period - Juty I • June 
30 

(6) Ret;ord Keeping Reoulrementt 
Socloons 211-gei 

9 ROCJOIOCal AgtHmonrs 

There is preseruty no all1ho<lzation In 1he 
S.C ~ OI UtM lo< lho ~I or 
Orv11lon to en1er into ~OCll agreements 
with Olher stales per1alnl1"19 to Shrimp 
management or llcensing. 

C RegulotiorJS (SiaM .. ) 

{I) Rest1ictio111 on Gear and Fishing 
MelhodS 



(a) Section 28-922. r. - 11 isunllwful10 
place any ne1, se&n• or other dtvk:e 10 
e.xr.ncl more ttlln on&-llalf the width or 
ll'ly UOlt slream OI WlletwaY 91 "'I a1lqe 

"' "" --(b) Shrimp Seine• · (S11<:1ion 28-922). -
May oe used tor commercial or personal 
uso and canoot exceed 40 feet in tength. 
A minimum mesh roQUlremenl of 'II Inch 
(nylon) or 911& Inch (oonon). -·• 
mesh. Is prov1oect. No restriction• on cast 
nots. drop nets, or ctlp nets for personal 
Shrl11'(1ing . 
(c) C/I""""' N•rs • (Section 28-922). -
M~ mouth widlrl ~ tof 
channel nets is 80 IMl. and a mnh size 
no smeller than .Y. 1nch (squa10 mesh) 
may be used. 

12) S.asons • ..,.,.. fie 
(a) Ttaring S.UOtl and Areas• (Soc:tion 
28-861, 28-861 . 1) , - Shoreline lo three 
mllellmll - May 16 lhrough December 15. 
(.k.lnt 1 · December 15 In Game Zone 7); 
- and Bays • August 15 1IVOugll 
Oec4mbef 1 S, except IOI c.libOgue 
Sound {September 1 throug:h NOYembet 

I) 
r rewhng is ro1trlcted within one 

quarter or one-half mite ol tl'le lhoreline 
alon9 """" inhibited beac-. OJring 
May through Sep1ember 15. II ls aJ50 
unlawtut 10 11awl within one-hall mile ot 
any ll&hlng pier In Horry County, 

All coaslal 1r1a1 other than offshore 
waters and sil sounas and blys are off 
1.mltt to snrwnp traw11ng anCI consedered 
nu11ery areas. 

Seo1lon 2a..ee1 .$ provides tor three 
zonn In S.C •• IN northem, central and 
soumem zones The Marine Arnclurces 
Ol-MiOn may prottit trawting Of other 
commercial fishing In any of 1hese zones 
or i;pedflc areas lhereln. at any IJme. or 
open such flslilng zones or apecffled 

.. 
areat 1he11tin. In or OU1 of seaton, If it 
feels such acOon shOuld be 1aken In the 
be.II lnlerests of the Si:a1e 

(bl 1.-.i 11 "1lewfl.f from otfieial 
...,.., 10 o1t1e;ai ounriSe "' any leQal 
Slate waters lrom Seplerrt>er 1 1hrough 
December 31 . 
(Cl Bait Sl>rlmp ll~ations - Soulh 
C.rolonl - P«J"lolono lot bait ahrimp 
1r1Wling operatM:lnl only in 8Nutor1 
coun1y (S..Cllon 28·9'19). Call nets. 
seir.tl. drop nets. and dip nets may be 
ue.ed 10 take ball shrimp In tld<1J creeks, 
rNe1t or st1eatn1. 

(d) "'_,,.,_,. PrOWStOM - Any 
vessel operating In treas wt.ere trawling 
Is cloled is re(J.lired 10 have 1rawl nets on 
board 11 all 11me1 

legal ttaw1ing bot.lndltl•• are 
sooc>lied in,,,_ 1. s.c. c-oC Uws. 
1962 11 amended Shrimp channel net 
permll requlremeni:s are specltted by rule 
and reglAatkin. Eich person .,.Ing a 
chlnnel ot set net fOf ailrirrc> In coastal 
waters must ObClin a permit from the 
DMllon wtWcll "'8Cifles the area(s) 
where said net may be used. Channel nel 
areas are adjacent to sounds and bays 
and tne eeason 11 tM same as ltllt GI the 
..,..,., ond bay logOI uawlklg .. ...,.,. 

0 . Penalties for Violations 
(1) SectlM 28-761. Thi& ls a gentrll penalty 

sect.iOn providing fines anrJ/ 0t i~ 
prllontnlinl tor violl1ions not dMll wfth in 
other code sections. Under 29-761 , 
persons convlcled for violation. are 
punished by a line of $25-$100 tor first 
olfense or by lmot"ltonment ol not tess 
men 10 oc mofe thin 30 dlys. Foe 
S\AllHqUlnt OtllnMI tines llW'O' '°" \0 
$500 dollars or imprisonment up to six 
months. 

(2) sac11on 2s-a62 and 28-862.2. Provides 

peoa111et k>r shrimp 1r1wtlng in rH1rk:1ed 
areas which are never opf!lned 10 
shfi""*"O (Appllft co shrimp 1r1wUng 
du<lng"" ctosed-in-. Bayo 

..., ,,.,,,. -- 10 """ - llmil ) 
f"u"St ottense fines for convic:1i0n are 
$100.00 or tnlny <Says lmprlsonmenl, 
suspen1lon oC cap11in'a license tor one 
year • ..._...,,, oO beat lleenN lot 
fifteen (t5) dayS. ond canftseation of 
catch SUbsequent viotalk:lnl rttut1 In 
lnc1eased lioense suspenskln peflocls, 
e1c Boat CaptaJne round operatlng 
durl119 license SUSl*'llon p&r10d may be 
linod IC> 10 $1,000 00 or -- 1or 
- deys and bolts used during per10d 
ol llc.-ise suspension mey be conflac:.a1ed 
wllh rigging and equlpmen1 and ellher 
redMmtd 1oc set value or sotd by the 
DMllon 

(3) S..Otlon 28-9'-'. Provides penat1;es lot 
trawling without a license. Under this 
Sectkln. boats traw11ng l.n any Slate 
waters without being Mcensed tl'lell be 

conllOCOted """' rlgQlng and ~· 
and lt "°' redeemed tot' value Se1 by me 
Division. sold at JX.(>llc sale. 

(4) Mlscenaneou.s Pen1Jty Ptovl&lons. 
During l 873, legilla1)()n was enacted IO 
Jeq&Ar9 11'1"/ comtMfdJI 6shinO wssel 
oper11lng in State Wl1ers lo Mlvt 10. 
s!lowlng boirctlng 1nd cooperate In every 
ressonab6e way wtlh oonservalion of­
ficers of the Department. Penllly tor 
vlolalion oO lllls llw II a fine oC one 
thoullnd dOflars Of lmpf1sor-rnen1 tor one 
year. 

Section 2s.866.e provides ~a11Jes 
For vlolallona of shrimp tr1wllng 
legillatlon in ~ - Ho<ry 
Countles VOationl lfe puii8tlltlff by a 
flM not ao exceed $1 ,000.00 or 6 months 
Imprisonment. Of bOth at the discretion of 
lhe court. 



E SC.lfMtlfic C<>/feetjng Permit$ - Sec:lion 2&-
757 S.C Code of Laws as Amendod. 

F Llmll«t Enuy - No speciric proWlonl llt 
contoin«I In the s.c . Code of Laws. 

MOTE Tho South Carolina Code of Laws lo 
CUfltinrly bi9ng recodiified SO thal the numbtfl 
relerrtng 10 specific MCdonl win all be c:tllngld. 
All ol lf'le abOve laws end regulations are ~, 
to chetnoe Additional Information and Clttlill 
may be Obtained from the S.C. Wildlife and 
Marine Rttources Department, Olvlekln Of 
Matine Aeaou1ces, P.O. Box 12559. Charleston, 
Sou1n Carolina 29412. Phone: 795..&50. 

FollOwitiQ l>O{IOS: mepped tocatlons of S.C. 
sound ll'K1 bay trawling ereas. AU ope11 and 
olos«J tr•wllno datu lnciWlve or :wb/«t IO 
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au~ L 

- O!Nfl llO -~· trowiiNI Sept. I _., 
i/J7hA CIOoMf 10 trowllnq Witlll.fl 1/4 
11//.//J 1t1Ut Of IM tltocll, May 15 -

Steil, 1&. 

--Oct 0ft '"'S0utlll ••001 bo...tldotJ'. 



St HELDIA ISLAND 

~ 0 !laY Pt. 
~ pen 10 1twlmp trowlir19 

Aug. 15 - o.e. 15. 

---Ocoon-Sound IOQGI boundary. 



41 

;B Optn 1o thrlmp t·rowlinQ Au;. 
15 - Oec:. IS, 

--•Ocean- Sound ltQOI boundary. 



St. Holona 5'><ltltl 

'-.-EDISTO 

ISLAND 

IU Ctosed to 1twimp trawl~ wl1h1n 
1/4 or 1/2. mile of the b•och. 

---O<eo,...Sound 11001 boundory. 



~ CIOJt:d to shrimp trawling 
~ wl1hin 1/4 or 112. mi le of 

ti.och, May 15 - S.pt 15. 

--• Ocean- Sound 11901 bound«)', 



' ~ Cliar/aslon ~ 
HorbtN 

• 

•• 

fg Close~ to s hrimp trowllnq within 
1/2 mile of beach' Moy 15 - Sept. IS. --Ocean- Harbor leool boundary. 



Bock Holl 

..,12mw 

BULL ISLAND 

m'll °'*1 IO llwlmp trowllnQ A"~ 15-
Doe. 15. 

--· Oeeon - Boy legal boundary. 



•• 

i CAT ISLAHD 

I 
~ 

MURPHY ISLAND 

~ Open to shrfmp trowllnCJ 
~ Au9. 15-Dtc 15. 
___ Ocean -Sound 11901 

boundary. 



-

Q~:~:;I °"*" 10 shrimp fnlWhnt 
•t..\\i.;'..·~ 112 mlle of ti.Gel\. Sept, 

I' - [)K.l!I. 

·arrm CloMcl ti> tro• I ..,.,. 
1 wlltlln 112 mlle of f.hOr 

OpM to stwhp tr0 .t 
wtrfilln 3mllitt of tJecw;l!I 
Jut\• 1- D•c. 10. 



GLOSSARY OF TECHNICAL TERMS 

A'9•• - Single °' many.celled plants; round 
abundant in marinot incl fresh watera; 1n Im· 
POflant tood source to mMIY anlmaJs. 

lenthlc o.-sm - 8ottom dwelling ~Mt Of 

anlmal; l iwitS on °' 1tuiehtd to the bot\Otft. 
lrKkWI w.t., - W1ltr "'°"' frMl'I ~ tllt: 

Chlracteriz.1$ low ..Slnily upper reacht4 of 
••tuarln. 

C••toeln - P•raa~lk: 11.etwonnt Including lht 
11peworms. 

Coswl•tk>n - Se•u•I union; sperm transltKfld 
ltom male to ltm•I•: may bt Intern.al or 1:11~ 

tttnal. 
Crvtt.c.n-a - A group ol martne freSh watlf 

ln*1eDrate _,ifnal.1: Ctlanctlflltd b1 hard 
OWi" Sheil; $hrimp, CfM>S, etO. 

OKI.pod• - A prtciN group (Ofdei} 01 anlmatl 
tetututceansl havlno 11n legs. 

0111·lh,11 - Panlally d900mpoaed plant or anlmtl 
Materlat; an lmp011•nt loOd aouru to many 
e1tuat int animal•. 

Embryo - EarllHt 1t1G• ol dewtopment ot ltl• 
ttrtllind ti!.'10· 

Ettuaty - Nomtllty Iha&~. semi-endOMd 
DOCIY of wattt when frMh and salt wa·ter mi x. 

lao.t .... on - Httd oullf•thall ot many In-ten• 
brl188. 

Fl1hlng pruwrt - Mu.aure ot commercial 
lllhlno Intensity, 

Form.lrlln - Liquid prttt,...1tlve uUd In atortno 
~lmena tor laltf tumlnation. 

Klib4e.t - Suitable.,_ W\ W'hlch otQMltm• Mote 
W'° QfOW. 

Holt - QrVanlsm wf'llc:f'I a.uppon:s • ~,._ 
Hydrog ... pf'llc - Perlalnlno eo pnyaical pr0Plfll• 

of w1ttil' such aa ttmperMurt, saUni ty, Otpth, 
110. 

lnffrtabr.tt - Animllt whlc.h lack a btekbOn•. 
UNM - e..rty, immltUfl, ,,...llYlog dt\'tlOP.. 

mentAI stao• of .,, W11m&I. 
ll .. Hi.tofJ - All Chang .. In .,..,.IOpment w·f'llcf'I 

0t0an£ams ~ rrom evo to mat.urtty Md 
otafh .. 

MtltolOlogk:lil - Pttt&lnlno to the 11~ 
0t weather such 11 1•r temperature. cloud 

QOfff, ,...,,,., , .. c. 
Migqtlon - M0¥9ft'lent of an.imalt ffotft one area 

or f9gion 10 lnolh«: nonnally anocllttd with 
seasonal -"YiR>nmen1aJ change. 

MOit- To catt-olt Ot shed outer then; 111.ows for 
growlh or lncroast In body atzt. 

My"Sls - LJ11•v1I stages. of shrimp: 1 ptanktonlc 
IOl'm. 

Nauplkl• - Fktt WYat stage In ahtlmp; ataioe 
~tm1tt1Y one to three d.-,a old: "*'"" 
aon;c. 

MurMt'f 9ro!Mld - AtM where many lmm.ture 
organl1tna congregate 10 lted on llbunOant 
nutrltntt rttultlng in rapid growth; Uke an 
estuary, 

Orarr - Ftmllt t@prod\IClivt gtand which 
ptocluetll ego• 

Par.Jte - An otganl'Sm li't'ing on or In lftOther 
orgainllilft called I.he b05t; bitMIHt tn:wn the 
hOst. 

,........,. - A llftl-11)' of ahrimp tound worid­
wide, thrH ae>Ki.J of which makt up South 
Carollna•1 commercial catch. 

Pttasma - A fotdlnO body structu1t connectlno 
1ne llr•I pelr of awimm,no legs ol male 1h1imp; 
thOugf\I to aid "" t0trmatophore tranaftr. 

Pilot SIVdy- $ttve&MI. guktalo fulutt atudla. 
Pos""'"'- - SllOI of <'~I of )'OutlQ 

Shltmp which tolOws tM lln9I .-aoe: 
Chaf8CttttHd by a Change lnlo ldult--llle a.po. 
peara~. 

ProtoaON - Second ~r'-41 tltQI In ahrlmp; 
•PPtO•fmattl)' 1nree days 010: pl'anktonlc. 

AKNllment - To r~Mnlsh; 1 new supply; 
speclftc.tty th• ~t of po1tt.trval "'rimp 
from the oce1n Into the e:stuari.t. 

Roe - Swollen O'fllles; the tOt• contalned 
within tN orwtM membrw... 

RoundWo"" - A twmatOOt: a ?flmllhie ,,_. 
li•l:nO cw perul1k: worm h1Ying 1n txotQteton. 

S.Hnlty - OtgrH ot tilt or uJllnttl of water. 
South At11nttc lhl'IMP FlthtfJ - Fot thlt f1Pol'1 

consldet lht llahtry ol the co11tat Wllt l rt ot 
North Clt0lln1. South CeroUn1. Georgia and 
Fklf'ldl (E .. t Coast). 

S9art'1M - Domlnanl 11\aRhg,..... found in 
SOUl.h c..o11na; orow• in .,... ttooOtd by tnt 
Ito.I. 

$9awn or lflll'Wnlng - Retease ol -ooa by ltmale 

lftOmp; spawn oomplttt at eg;a .,. ftif'llllltd 
by • .,.,.,,.. ~ males.. 

Specie• - lridfvidual Of d l11lnct kind of animal 01 
Pl Int. 

S~lt• compoalUon - Tnt dllferent kinds 0 1 
apec:les louod In 1n a1e1 ot taken in .. eateh. 

Sport• - Prlmiti'Yt, rMltllnl ntpr0duc1ive body, 
Spofo10Wt• - Any 01 1 prlmtll¥t gmup of emall 

animals which r9Pf0dueit by rMaM of &poflll. 
Slocl• - Relerring to • QUWMlly OI popu&atktn of ......... 
Thttycwlft - Speciallzed ttm1 .. structvre u.ted In 

a111chl'l'l>tnl ol male 1perm11ophOl'e. 
Tremalodtt - Any ot a prlmlliYe group ot 11•1· 

wonns, llukes. 
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