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PREFACE

In 1973 the South Atlantic Technical Committee for Shrimp Management was
formally established to examine the feasibility and desirability of managing
. the shrimp fishery on a regional level and within the concept of a state~fed-

. eral partnership. The need for a management planning.profile of the region's
shrimp fishery was identified as a logical starting point. This work, which
sumarized existing knowledge of the South Atlantic shrimp fishery, was com-
Pleted and published in 1974 by the Division of Marine Resources (South Caro-
lina Wildlife and Marine Resources Department) in cooperation with Technical
Committee members and staff from the four State flsherles agencies in the
region.

' Development of the management planning profile identified key information
gaps concerning shrimp population dynamics, lack of socio-economic data and
~ movement of fishermen between states. It also identified inadequate catch
and effort statistics and limited jurisdiction outside the states' territorial
waters. The profile subsequently identified the need for a policy plan which
would serve as a guide for implementation of a regional shrimp management pro-
gram. This work was conmpleted and published in 1975 by the same group. It was
a strategic plan to show what inputs and methodology might be used by a region-
al management group in arriving at shrimp management policies. The two most
important recammendations in this plan dealt with the formation of a State- -
" Federal Regional Fisheries Management Board and use of a regional catch and
effort statistics system.

Since completion of the 1974 document a number of profound changes in
the economic structure of the fishery have taken place. The numbers and sizes
of shrimp vessels have increased dramatically during this period. As pointed
out in 1974, the shrimp resource was already.being fished toits full-biological
potential. Thus, with the recent rise in numbers of vessels and gross tonnage,
- there has been a sharp decrease in average vessel productivity. This decrease
in vessel productivity coupled with general depressed economic conditions has
accentuated economic hardships in the shrimp fleet.

In February 1981, the South Atlantic Fishery Management Council initiated
a work plan for development of a fishery management plan (FMP) for penaeid
shrimp in the region. A FMP would appear to be a logical and necessary step
in addressing biological, ecological, economic and social factors that interact
in the South Atlantic shrimp fishery.

Members of the Shrimp FMP Steering Committee agreed that an update of the
1974 management planning profile was needed to reflect recent changes in the
fishery. A plan development team, composed of individuals from the four State
agencies and Council staff with coordination through the South Carolina Divi-
sion of Marine Resources, was organized to update the profile.
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5.0  DESCRIPTION OF THE STOCK COMPRISING THE MANAGEMENT UNIT

5.1 Description of the Species and their Distribution

5.1.1 Identltz
Shrlmp represent the pr1n01pa.1 f:shery resources of the Atlantlc Coast of
' North Carolina Scuth Carollna Georgia and Flonda 'Ihe shrimp industry of

' » these states is based a]most entlrely on three sha.llow—water spec1es of the fam-

:11y Penaeldae the wh1te shrlmp (Penaeus setlferus I.nnnaeus) the brown shrimp

_ (P aztecus aztecus Ives) and the plnk =.hr1mp (P duorartnn duorarum Burkenroad)

»An 1n01denta.1 specles of cons1derab1e importance to the Florida fishery is the

rock shnmp (Sicyonia brev1rostrls Stlmpson)

" Penaeus setlferus has a host of comon hames other than the often used

white shr:unp including grey shrimp, 1ake shrlmp green shrimp, green-tailed
shr1mp, blue-tailed shr:mp ra:.nbow shrimp, Daytona. shrimp, common shrimp and

" southern shrimp. P. & aztecus, most often referred to as the brown shrimp on
the Atlantlc Ooast is also known as brcwnle green lake shrlmp red shrlmp, |
redtail shrmp, golden shrimp, native shmnm and also the summer shrimp in North
Carolina. ’Ihe pink shrimp, _I:.._d. d_u_q___xﬁa.r@, is also known as the spotted shrimp,
hopper, pink spotted shrimp, brown spotted shrimp, grooved shrimp, green shrimp, -
pink night shrimp, red shr:unp skipper and ‘pushed shrimp (Perez Farfante, 1969).
" 'he three species can be divided into the non-grooved shrimp (P. seti-
ferus) and the grooved shrimp (P. a. aztecus and P. d. duorarum). The grooves
occur on the dorsal surface ef the carapace ‘of‘either side of the postrostra.l

~ carina. P. setiferus can also be distinguished fram the other species by its

3 much 1onger antenna (2.5 to 3 times longer than body length), light grey body

‘ coler and the yellow band on the uropods. La.rger grooved shrimp can usually be
easily distinguished by body pigmentation when fresh. .P. d. duorarum typically
has a dark-colored spot on each side between the third and fourth abdominal
somites. The uropods'of pink shrimp usually have a dark blue band while the
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brown shrimp's coloration on the sania band is.usué.lly more variable, ranging from
purple to_reddish purple.' Some green and/or yellow pigmentation is-a.lso ‘common -
on brown shrimp tails. Perez Farfante (1969) provides a key to speéies identifi-
cation and thorough descriptions of each species.

Juvenlles of the grooved shnmp caneasﬂybe dlstlngtushed from the juve-
n11es of the non—grooved spec:Les Separatlon of Juvenlle grooved shr].mp however,
can be very difficult. Williams (1953) and Perez Farfante (1969) addressed this
problem and found cha.racters that would 1dent1:fy Juvenlles w1th careful scrutiny,
Identlficatlon of the postlarvae is even more tenuous Several investigators have
exammed postlarvae (Pearson, 1939; Williams, 1959; Chuensri, 1968; Ringo and
Zamora, 1968) but due to overlap of meristic and morphormetric mmcters,pmk
<and. browm' Shirimp postlarvas. remain very difficult ‘to relisbiy distinguish.

5.1.2 Morphology ' -
'Ihe three penaeld spec:1es addressed here have basically very similar mor-

phology. The adult shrlmp are sanewhat latera.lly oompressed w1th a cephalothorax

(head) that,rmkes up roughly 1/3 of the body length. The carapace has a mid-dor-
| sal rostrum which has dorsal and ventral teeth. There are ten periopods (walking
legs) that are slender and relatively long. Five pair qf pleopods (swimming legs)
are located on the ventral surfa.ce of the abdomen. The tail fan is made up of the
centrally located telson and the adjoining uropods. This structure facilitates
rapid backward movement when the large abdominal nuécles quickly flex the abdomen.
Williams (1965) and Perez Farfante (1969) give descriptions of all three species
and Young (1959) provides a detailed description of the white shrimp's morphology.
5.1.3 Incidental Species |

A fourth comercially valuable shrimp species is caught occasionally along
with the shrimp addressed here. That species, the rock shrimp ‘(Sicyonia breviros-

tris), is usha.lly found in waters deeper (36.6-54.9 m; 20-30 fm) than those where

Penaeus is traditionally fished.



| Rock shnmp have a thlc.k exoskeleton whlch is plnklsh to mottled brown.
The rostrum is much shorter and the body bulkier than that of Penaeus. Rock
shrimp is a high quallty seafood product that 1s steadlly growing in popular-
2 »ity.‘ Lo
o A cons1derab1e rock shrlmp flShery has developed off the east Florida
o ooast grow1ng from about 200 ooo 1b landed in 1972 to over z 6 million 1b. in
1979 Roc.k shrimp occur 1n ooumercial quantltles as fa.r north as South Caro-
v_lina but state 1a.nd1ngs have been hlghly varlable fangmg from 16 ,000 1b in
1980 to 463, 000 1b in 1979. Aspects of the biology of Sicyonia brevirostris
g Kennedy st al.: “qeTzyre
and by Dav13 (1981) for stocks off the South Carolina coast ..

ot Florlda have been reported by Cotb ot al., (1973);'

- ~5 1.4 D1str1but10n _
Much of the mfozmatlon 1n this subsection is smmranzed from Perez:Far-

. fante (1969) who reviewed in deta.ll the geogra,phlc occurrence of whlte W

| bmwn a.nd p1nk shrlmp Wlth the exoeptlon of P d duoram Whlch is also
found off Bermuda, the three spec:.es-a.re restrlcted to the Atlantic Coast of
.. the Unlted States and the Gulf of Mexico. _ |
P, setiferus ranges from Fire Island, New York to Saint Lucie Inlet on
the Atlantic Coast of Florida, and from the Ochlockonee River on the Gulf Coast
| of. Florida to: C:Ludad Cempeche Mex:.oo Atlantic and Gulf populations have pre-
su.mlably been separated since elevatlon of the Florlda peninsula and closure of
Suwannee Stralts at the end of the Plelstooene In addltlon to the disjunct
distribution around the Florida penlnsula other gaps occur in the range of the
-white shrimp within restrlcted areas. These:interruptions: have not been ade-
quately explained, although salinity, tlemperature, substrate, food, and cover
have been suggested as possible limiting. factors.
Along the Atlantic Coast of the United States, the white shrimp has cen-
ters of abundance in South Carolina, Georgia and northeast Florida. Anderson

and Lanz (1965) and ]i.indner and Cook (119’70) noted. that it is most abundant in
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regions where extensive brackish marshes are in contact, through passes,with.a
shallow offshore area. White shrimp generally are concentrated in waters of 27 m
(89 ft) or less, although Lindner and Cook.(1970) noted that specimens have been
obtained from depths of 82 m (269 ft). Anderson (1956) conducted 428 trawls with
a 10-foot try net in the Atlantic Ocean off the southeastern United States. The
30-minute trawls, made between 35° 13' to 27° 30' N during January through April,
produced 270 white shrimp. Of these, 99.6 percent were taken inside 16.5 m (9 fm)
(Table 5-1). The hiémst percentage of samples (33 percent) by depth strata where
shrimp were presént was at locations in 7.3 fm) or less as was the highest mean
mmber of shrinp per tow (3.6 shrimp/tow).

D. a. aztecus is known from Martha's Vineyard, Massachusetts, to the Flori-
da Keys and northward into the Gulf to the Sanibel grounds. It reappears near
Apaléchioola Bay and occurs around the Gulf éoast to northwestern Yucatan. While
it may occur seasona.lly along the middle Atlantic states breedlng populat:Lons
apparently do not range north of North Carolma

While brown shrimp reach maximum abundance in the Gulf of Mexico, the spe-
cies is modefately abundant along the Atlantic Coast of the United States, parti-
cularly in North and South Carolina (Cook and Lindner, 1970). Although brown
shrimp occur in cam\ercially-i,;emloitable quantities to 110 m (361 ft), the species
is most abundant in waters of less than 55 m (180 ft). Specimens have been taken
in depths of 165 m (541 ft).

P. d duorarum occurs from southern Chesapeake Ba.y to the Florida Keys,
and around the coast of the Gulf of Mexico to Yucatan south of Cabo Catoche. Max-
" imm abundance is reached off southwestern Florida and the southeastern Golfo de
Campeche. Along the Atlantic Coast of the United States, it occurs in sufficient
abundance to be of m.jtn' commercial significance only in North Carolina. Costello
and Allen (1970) observed that the largest numbers of pink shrimp occur in regions

where shallow bays and estuaries of the coastline border on a broad and shallow
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© shelf area. Dink shrimp are most abundant in waters of 11-37 m (36-121 ft)
| although in some areas they may be abundant as deep as 65 m (213 ft). Speci-
mens have been recorded down to depths of 329 m (1,079 ft).
Penaeus abundance in the south Atlantic appears to be directly related

to dista.nce'fm shore. In 1980, a nearshore sdrvey (4.9-18.3 m, 16-60 ft)

with bottam trawl was conducted from Cape Fear, North Carclina to Cape Canaveral,
Florlda by personnel of the South Carolina Wildlife and Marine Resources Depart-
»ment as part of the Marlne Resources Monitoring, Assessment and Prediction
(MARMAP) program. Prehmlna.ry analysm of the data indicates that Penaeus is
most ablmdant within five m11es of the coastline (Flgure 5-1). Generally, shrimp
abundance decreases with d_lstance from shore in the South Atlantic but a second
peak occurs at 4-5 na.mi. Examination of the same data separated by state (Fi-
gure 5-2) shows that this second peak at 4-5 na.mi. is made up almost totally of
shrimp ta.ken off the Georgia coast. The greater distance from shore for Penasus
. off Georgia‘appears"to be related to depth. Shallow water extends furtfler off-
shore on the Georgia coast relative to the other areas examined in the MARMAP |
survey. The mean distance from shcre of the 3-fathom (5.5 m) curve (computed
from distances for every minute of latitude) for Georgia was 3.2 na.mi. as
opposed to 2.1 na.mi. for South Carolina and 0.4 na.mi. for Florida. Although
shrlmp apparently occur furthe_r offshore along the Georgia coast, few shrimp
were collected beyond 5 na.mi. | ‘

5.1.5 Biological Characteristics

5.1.5.1 Reproduction
The commercially important penaelds of the southeastern United States are

dloeclous and sexually dimorphic (Llndner and Cook, 1970; Cook and Lindner, 1970;
Costello and Allen, 1970). Beyond a total length of 100 m (3.9 in), females
are larger than males of the same age (Williams, 1955; chce, 1965; Perez Far-
fante, 1969).



*(u) sIoquNu oTdes ore SIeq SAOQE SISUNN “SIOUS WOII SOUB)STP O3 POIETOX Se BPLIOTJ * Tedonwie)
adeD pue BUTTOIE) UIJION ‘Tes] ade) Uoomiaq [Mex) Aq usxe) snoeusqd yo ordues xod Joqunu wesy °[-G om3Tg

(‘1w 'DU) IHOHS WOH4 IONVISIA

- 2=\ -9 0'1-90 S0-0

‘(Ol?)‘B"ldWVS Y3d dWIdHS 40 d438NNN



o   , |-'
-3 3
o
X 34
T wl
T
R
< & ;
I
o
Y
a z1
i
a
S 3-
v
I
0,
w
o
l- A“.‘
w 3 |
m {0 0 0 0 : 14
2 L 1 T T T
o _ .
ZI 3J .
. A _
8
5 2 . _ :
| H  FR E 0 | 0 | 5
L 1] 1 ] 1}
- 0-05 06~10 LI-15 16-20 2I1-25 26-30 3.1-35 36-40 4.i-45 46-50 >5

DISTANCE FROM SHORE (na.mi.)

Figure 5—2._ Mean number per sample of Penaeus taken by trawl between Cape Fear
North Carolina and Cape Canaveral, Florida by state as related to distance from
- shore. -Numbers above bars are sample numbers (n).

1



5-9

‘ 'Ihe sex ratio is 1:1 for the three species; however occasionally there

’ appears to be some segregatmn by sex (Weymuth et a.l., 1933; Perez Farfante,

1969) Joyce- (1965) found that femle P. setiferus made up 55.5 percent of the
catch in offshore samples from Florlda's east coast In two different studies

_“along the Georgla coast, Frlsble (1967) and Harrls (1974) found 67.6 percent and
»»70 2 percent fenales in June samples a.ntd 67 6 percent and 64 7 percent in July
samples. B1shop and Shealy (1977) found 57 percent oi’ 11 680 P. setiferus in

" South Carolina to be females. Farmer et al. (1978), also working in South Caro-

lina, found fenales outnumbered males in 15 of lﬁ samples in which sample number
was 200 or more. Although females appea.r to be daminant during some seasons,
Whitaker (S.C. Wildl, Mar. Res. Dept., Charleston, C; unpubl. data) found male -

to female ratios of 1.6:1 to 1.9:1 in three areas along the South Carolina coast

in May 1980.

P. a. aztecus sex ratios appeai' to be about 1:1 in offshore samples (Ren-
£r0 and Brusher, 1963; Joyce, 1965). However, inshore samples taken in Florida
by Joyce (1965) found fem.les to make up 55.2 peroent of 1,648 shrimp examined.
Estuarine investigations in South Carolina also found 60 percent of 3,184
shrimp to be female (Bishop and Shealy, 1977). |

. Broad (1965), interpreting from Lindner and Anderson's (1956) data, deter-
mined that sexual maturity of female P. setiferus is attained at 140 mnl (5.5 in).
Farmer et al. (1978) judged same females to be ripe (by ovarian coloration) in

the 121—130 mm (4.8-5.1 in) size class. However, ripe females were much more

comon at lengths greater than 13b mm (5.1 in). By converting Burkenroad's (1934)
findings from carapace length to total length, Perez Farfante (1969) reported that

females first mature at 135 mm (5.3 in) and that males have fully developed sSpernm-

atopbores at 155 mm (6.1 in) but ripe sperm first appear at 118 mm (4.6 in), In

1 , _
All references to shrimp size (length) are total length (TL) unless otherwise noted.
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female P. aztecus, maturity is reached at sbout 140 m (5.5 in) (Renfro, 1964:
Cook and Lindner, 1970). Burkenroad (1939) reported that female brown shrimp
attain gonadal ripeness at about 145 m (5.7 in) (as converted by Perez Far-
fanté 1969). In P. d. d\iorarum maturation apparently occurs at a consider-
ably smaller size. Eldred et al. (1961) found mature females at 85 mm (3.3 1n)
'and mtm'e nales at 74 mm (2.9 1n) Kennedy and Barber (in press), in examining
'specmens from Florida's:east coast found that the first sign of iiminent spawn-
_ ing (near ripe or ripe ova.rles) was at 35 mm CL (137 mn TL). ,
| All three shrimp addressed here have ovaries that e:‘{tend' from the anteri-
- or end of the oéphalothorax to the posterior end of the abdpmen; Each ovary con-'
sists of one anterior lobe and six to eight lateral lobes in the cephalothorax
and one long lobe in fhe abdomen (Perez Farfante, 1969). All évailable informa-
~ tion plaé,es Penacus fecundity at 500,000-1;000,000 ova (Burkenroad, 1934; Ander-
_ son,. 1955; Ianz, 1967). Anderson et al. (1949a) determined that a 172 mm (6.8 in)
P. setiferus had about 860,000 eggs and Hudinaga (1942) reported a 200 mm (7.9 in)
P. japonicus with approximately 700,000 eggs. Eggs 6f the three species are de-
mersal, measuring 0.28 mm (0.01 in) 0.26 m (0.0l in) and 0.31-0.33 mm (0.01 in’)
| (Pearson, 1939; Dobkin, 1961; Cook and Lindner, 1970; Lindner and Cook, 1970),
Gross descriptions of the developmental stages of the ovaries are similar for
all three species and are.shown in Table 5-2.

Belatively little is known about mating in Penaeid shrimp. Burkenroad
(1939) suggested that copulation in P, setiferus takes place between hard-shelled
individuals. During copulation, the male anchors the spermatophore to the fe-
male's thelycum by various attachment structures and a glutinous material. Ap- -
parently, the spenmmatophore can be easily dislodged since females with attached
spexxnatophores are rarely found in trawl samples. P. aztecus and P. duorarum
apparently have‘:dopulation between hard-shelled males and soft;shelled females

(Burkenroad, 1939; Perez Farfante, 1969). Impregnated femles can be easily
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detected uncmscoi)ically by the bulging of the lateral blates‘. - Eldred et al.
(1961) suggested that mating behavior of young shrimp is possibl& related to
migratory behavior. Perez Farfante (1969) noted that copulation of pink shrimp
was apparently not directly related to moturation and spawning. It is general-
ly agreed tha;t fertilization takes placé as ova a.ﬁd speimtozoa. are similtane-
~ously e:q:lusetl (Perez Farfante, | 1969; Lindner and Gook 1970).

In Georgu.a and northern Florida, some spawnmg by P. setiferus may occur
inshore, a.lthough nnst spawnlng occurs more than 1 9 km (1.2 miles) from the
| ‘coastTines (Lindner and Anderson, 1956). Harris (1974) and Music (1979) found
some females with ripe ovaries in Georgia creeks and sounds but females with

attached Spematophoms were found in outside waters only. The highest percent-

ages of ripe shrimp came from offshore samplés. Farmer et al. (1978) found
ripe females in Charleston Harbor and just offshore but the only spent shrimp
were taken at offshore locé.tions Joyce and Eldred ( 1966) noted that spawnmg
off. Florlda occasionally takes place mshore at or near inlets, but most oc-
curs offshore'a.t depths of 6.1-24.4 m (20-80 ft).

Spawning is correlated with bottom water temperatures. (Lindner and Ander-
son, 1956; Cummings, 1961; Barrett and Gillespie, 1973). Subrahmanyam (1971)
found spawnmg of Penaeid shrlmp to occur with a bottom temperature range of
between 17° and 29°C (63 - 84°F). Lindner and Anderson-(1956) observed that
the beginning of spring spawniﬁg of P. setiferus coincides closely with the ra-
pid rise in water temperature. Spatvning in the fall, however, appears to end
vhen there is a decline in temperature even though that temperature is consider-
ably higher than the range which evidently induced spawning in the spring. 'Ac—
cording to I..indnér and Anderson (1956), spawning of P. setiferus commences dur-
ing April (Florida and Georgia) or Mé,y (South Carclina) and continues into Sep-
tember (South Carolina, Georgia, and northern Florida) or October (central

Florida). It is uncertain whether individual shrimp spawn once or several times
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© per year, although repeated spwming is probable (Perez Farfante, 1969). Lind-

‘ ner and Anderson (1956) beiiev_ed that ‘a given shrimp may spawn up to four times
a season, and that some females my survive to‘spawn a second season.

B Most ev1denoe indicates the P. a. aztecus spawns in relatively deep wa-

o ter.‘ In a study in the northwestern Gulf of Mex:Lco, 1t was concluded that spawn-
- .:mg d1d not take place at depths of 14L m (45 ft) or less and the greatest percent-

ages of r1pe :Eemales were at 46 m (15] ft) (Cook and Llndner 1970). Anderson

(1970) reported a. large concentration of P a.. aztecus at a depth of 35 to 59 m

»(180—194 ft) south. of Ca.pe Canavera.l in January 1965, He speculated that these

: shrimp were necrulted not only from F]orlda but South Carolina and Georgla as

well. Joyce (1965) proposed that P. a. aztecus spawns durlng February and March

- and Hoese (1973) speculated that it spawns during spring. The rationale for -

these decisions was the large influx of postlarvae into the estua.rios in February

and March Bea.rden (1961) suggested that spawning occurred durlng fall and win-

ter. Anderson (1970) found tha.t durmg Septenber 23.7 percent of the brown

shrlmp off Georgia were ripe and 6.4 percent off Florida were ripe. Frisbie

' (1967) collected two ripe shrimp one mile off Sapelo Sound in October 1966 which

contained spennatophores. C. M. Bearden (S.C. Wildl. Mar. Res. Dept., Charles-

ton, SC; pers. comm.) fom;d mature ma.].es_ and females three to four miles off

Stono Inlet, South Carolina during October and November 1965 and 1966.

- P. d. duorarum apparently spawns-at-3.747.5 m (2-26 fm). Eldred et al.
(1965) reported that the depth of intensive spawning activity off Tampa Bay,
Fiorida varied from one year to the next. Williams (1955) reported large pink

shrimp in water up to 32.9 m (19 fm) offshore of North Carolina during winter.
P. d. duordrum on the Tortugas grounds a,pparentiy spawn to some extent through-
out the year and oonsiderable activity occurs during spring, summer and fall
(Cumnings, 1961; Eldred et al., 1961; Allen et al., 1980). Kennedy and Barber

(in press) examined pink shrimp ovarian maturation and abundance off eastern
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Florida. They found the.t offshore migration of mature pink shrimp continues to
at least 40 m (131 ft) and that peak spawning activity occurs during summer.
Williams (1955) reports that roe-bearing females in North Carolina are first
collected in May along with maturing males and by June most shrimp are sexual-
ly mature. He states that the :first arrival of mature shrimp in the ocean im-
_'medlately precedes the a.ppea.rance of postlarvae P d duorarum is probably
- capable of spawning more ‘than once: (Perez Fa.ri’ante 1969).
1 5.1.5.2 larval and Postlarval Phases

_ The shrlmp spec1es addressed here all have eleven 1a.rval stages (5 nau-
 pliar, 3 protozoean, and 3 mysid) before developing into postlarvae (Perez Far-
fante, 1969; Cook and Lindner, 1970). Sizes of the various stages of P. seti-
ferus and P. d. duorarum are shown in Table 5.3: Coock (1966) reports that the
larval stages of P. a. aztecus are very similar to those of P. d. duorarum.
Dura.tlon of larva.l llfe 1s apparently dependent upon temperature, food and habi-
tat. Records suggest 10—12 days for P. setiferus (Johnson and F1e1d1ng, 1956),
11-17 days for P. a. aztecus (Cook and Murphy, 1969), and 15-25 days for P. d.
duorarum (Ewald, 1965).

Postlarval size (total length) ranges from about 2.9 to 12 mm (0.12 -
0.47 in). White and pink shr:mp postlarval sizes overlap while brown shrimp
postlarvae are usually larger. Anderson et al. (1949a) and Bearden (1961)
give white shrimp postlarval lengths of 5-6 mm (0.20 - 0.24 in) and 6-9 mm -
(0.24 - 0.35 in), respectively. Baxter and Renfro (1967) report a mean size
of 7.0 mm (0.28 in) _and a range of 5.0-9.5 mm (0.20 - 0.37 in) for postlarval
white shrimp from Texas,

Established size ranges of first pink shrimp postlarvae are 3.8 - 4.8
m (0.15 - 0.19 in) (Dobkin, 1961) and 2.9 - 4.6 mm (0.11 - 0.18 in) (Ewald
1965). Dobkin gave a size range of 4.7 - 6.6 mm (0.19 - 0.26 in) for second

'postlarva.e pink shrimp. Baxter and Renfro (1967) found brown shrimp postlar-



o d

. wmoQg-0% . WmPHP-gE | W9Z-080 | WIYE0- 00 o . JEI%Ion P 'd

w9y < 0°g

JUST-8E  WNpp-eg  WNLZ-980 w1 19'0 - SE°0 - STI9FIIes °d

‘geaxeT3sod pm.ﬂh : - E ”.f o Hm.@mbz .. _ Qmooﬂougm _ , TTIdeN

*(oG96T ‘PTemd ! T96T ‘UTiqO( .

- .dmmm.n .nomnuwmmmo.BOmv *sefe)s TBATS[ UNIGIOND P 'd PUe SNISJT10S SNOEUS] JO saBuex mnﬂm "€-G OTCEL



5-16
vae from Galveston Bay to range from 8.5-12.0 m (0.33-0.47 in) and have a
mean of 11.5 mm (0.45 in). Bearden (1961) reported;a size range of 9-12 mm
(0.35-0.47 in) for brown shrimp postlarvae collected in South Carolina. Bax-
ter and Renfro (1967) noted that by late June the length distributions of white
and brown shrimp postlarvae begin to overlap, The modes of the length distri-
bution of brown shrimp postlarvae decreased while some white shrimp postlarvae
as. large as 10.5 mm (0.41 in) entered the estuary.

The effects of light on larval and postla.rvé.l‘ shrimp have been recorded
‘by several mvestlgators. ‘Pearson (1939) ﬂoted a "positive though probably
-complicated" phototrophlsm of nanpln and. protozoea of P. setiferus. Bearden
(1961) observed that postlarvae were equally abundant near the bottom in day-
- light and near the Vsurface. at night. He found no postlarvae at the surface dur-

ing daylight and bottom samples at night yielded fewer than night surface sam-

ples. Ewald (1965) reported that larval pink shrimp stages are "strongly posi-

" tively phototroﬁhic". Williams and Deubler (19682 suggested that abundance of

‘pink shrimp postlarvae in surface waters is influenced by moonlight. Jones et
al. (1970) working in Florida Bay, found postlarval abunda.nce to be higher at
night in_ surface  and midlevel water than during daylight.

| The Irechanlsm by which postlm are brought from distant spawning areas

. to estuarine waters is not known Sick (1970) found naupliar stages only in

.' sha.llow waters off North Carollna and postlarva.e were concentra.ted 80.4 km

(50 mi.) seaward of the Outer Banks. He reasoned that there must be a seaward
transport of larvae to the offshore areas. Two mjoz: cells of counterclockwise
circulating surface wé.ter probably account for the seaward transport of larvae

.a.nd the eventual return of postlarvae to the estuaries, Shoreward countercur-
rents north of Cape Canaveral have also been suggested as the mechanism for

transport of P. d. duorarum larvae from spawning areas to nursery areas along



- northeast Florida (Kennedy and Barber, in press). Movement of white shrimp post-
" larvae into the estuary is done by nearshore tidal currents as white shrimp

- " fspawn :nela.tlvely close to shore Investigations using seabed drifters have

E shown that bottom cm'rents along the Georgla. coast move north thus facllltatlng

‘ v.-'l‘_vthe unvement oi’ postlarvae 1nto the Georg1a sounds (R J. Relmold “Ga.. Dent“
"‘:fj-vverat Res Brunsw1ck GA pers. coum ) e O ‘_ SR |

L Research conducted in the northwestern Gulf of Memco suggested that lar-

a vae postlarvae or both may overwmter 1n offshore wa.ters and mgrate 1nto estua-

‘ries the follow1ng spring (Temple and F1sdm 1967 ). Labora.tory work by Aldrlch

. et al (1968) detemu.ned that postlarva.l P a. a.ztecus bury in response to low

.temperatures (12O - 17 C; 54 - 63°F) and emerge as temperature increases (18 -
. 21, 5 C;. 64 719F) Baxter and Renfros (1967)showed ‘that postlarval spec:.mens
of P .a. aztecus were la.rger in sprlng than those collected durmg all other sea-
sons. Aldr1ch et a.l (1968) reasoned that the larger postla.rvae found durlng

‘ the sprlng were the result of a fall spawn that had overwmtered offshore and in-
creased in size dunng an extended period of slow growth.; Postlarvae on the
South Carolina coast taken in late winter and spring are also large (Bearden,
'1961), indicating the Vpossibility of overwintering brown shrimp postlarvae on

the South Atlantlc coast. '

. Brown shrlmp postla.rvae apparently enter the estua.rles just after water
temperature begins to rise in late w1nter and early spring. Christmas et al.
(,1966) found no postlarvae at. tempera.tures less than 12°C (54°F),. Bearden
(1961) first collected brom shrimp postlarvae in South Carolina during 1960
‘when water temperatures were 11 - 12°C (52 - 54°F). Postlarval sbundance, how-

. ever, decreased whenvwater ténperature subsequently dropped below 12°C. Williams
and Deubler (1968) coliected postlarvae in Bogue Sound, North Carolina on a regu-
lar basis from 1957 to 1967. 'They reported that 90 percent of the postlarval

- P. a. aztecus were collected when water temperature was 11°C (52°F) or above.
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" Temperature, per se, probably has little effect on the movements of
white or pink shrimp postlarvae into the estuaries since this occurs during
the warm season; late spring and sumer (Bearden, 1961; Eldred et al., 1961;
Christmas et al., 1966; Williams and Deubler, 1968).

5.1.5.3. Juvenile and Adult Phases .

' ~ After entering the estuaries, postlarval shrimp occupy nursery areas
Which offer sbundant food, suitable substrate, end shelter from predators.

In the South Atlantic, these areas are for the most partdominated by Sparti-
E alterniflora (Juncus in Pamlico Sound) (See Section 6.1 for a more complete

review vof habitat). There is some temporal and/or spatial segregation of the
Jjuvenile phases of the three species. _13_.' a. aztecus juveniles usually occupy
the estuarine nursery grounds from March through July before emigrating off-
- shore although some individuals may emigrate in June. Growth rates are appa-
rently-lgiependent to a great extent on water tempepatm‘e ,' salinity, and salin-
: ity-f:énperatufé inferé.citioﬁ. Cooief than normal temperatufés durlng sprlng

7 will result in lower growth rates and can delay time of emigration and, con-

sequently, the commercial shrimp season.

time, usually beginning in_'April and early May in the southern South Atlantic
and in June and July in North Carolina. There is little competition for mur-
sery habitat between thé species because pink shrimp only occur in abundance
in the NorthGarolina'sounds where white shrimp are uncomon. The large white
shrimp begin emigrating to the commercial fishing areas in August and continue
through December. The smaller white and pink shrimp remaining in the estuaries
during the winter are termed the overwintering stocks.

Severe winter weather causes mass mortalities of overwintering shrimp

or premature emigration which results in a reduction of commercial catches.
The severe winters of 1976-77 and 1977-78 caused North Carolina pink shrimp
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landlngs to decrease to 42.4 peroent and 31 6 percent respectwely, of the
1967—1980 nean (N C. Dept Nat Res. (,onm Dev., 1981) Mean water tempera-
tures in North Carolina were 3. 7°c (39°F) in Janua.ry 1977 and 4.7°C (40°F)
in February 1978 (N C. Dept. Nat Res - Comn. Dev , 1978). Williams (1955)
collected plnk shnmp in North Ca.rolma fmm 6°C (42°F) water but noted that
the shr:unp became a.lmst completely na.rcotlzed at temperatum below 10°C
| 'Ihe deletenous e:ffects of cold weather on whlte shnmp populations
have been observed by several mvestigrators Gunter (1941) recorded the occur-
" rence of dead white shrlmp washmg ashore on Texas beaches after the passage
of a severe oold weather front that resulted in a rapld drop in water temper-
atures. Lindner and Anderson (1956) reported the effects of the 1939-40 win-
ter on P. ‘setiferus of the South Atlantic states. Thisumusially: cold winter
piewded a very poor commercial white shrimp season in the sprmg of 1940. In
' 1958, passage of a severe cold front in South Carolina resulted in the appear-
_ ance of ‘dead shrimp in commercial ‘trawl nets several days afterward '(Lunz,
1959). VWinter weather again caused water temperatures in South Carolina to

" drop to 4.4°C (40°F) in January 1966 resulting in severe damage to the over-
wintering stocks.. Joyce (1965) reported that 20 percent of the white shrimp
caught in a bottom trawl in December 1962 were dead after a rapid 4.5°C drop
_in bottom water teuperature to 8.0°C (46°F) in the St. Johns River, Florida,

More recently, Fammer et al, (1978) in South Carolina and Music (1979)

in. Georgie. have examined the effect of severe winter weather on overwintering
white shrimp. The winter of 1976—1977 severely damaged white shrimp stocks
and resulted in much reduced commercial landlngs in the South Atla.ntlc (only
37 percent of the 1957-1980 average). Water temperature in Charleston Harbor,
South Carolina reached 5.6°C (42°F) during the third week in January 1977,

Dead shrinp were collected in bottom trawls at this time and were reported
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. washmg ashore at local beaches. Prior to this, shrimp appeared to congregate
in the deeper areas of Charleston Harbor and vacate surrounding - shallower: waters .
as water temperature approached about 9% (48°F). . Similar conditions occurred
in Georgia when surface water temperatures in estuarine areas fell to 3.0°C

' (37°F) during the third week.in January 1977. Coastﬁvide sampling completed on

January 26 found live shrinp only in Cumberland Sound. |

© White shrmp are apparently very susceptable to watei' temperatures of 4
to 5°C (30-41°F) or less (Music, _1975). The lethal temperature is probably
variable, however, depending on sa.linityé.cclinatidn,rate of temperature change,
season, and probably other variables. It is known that low temperature mortali-
ty of some decapod crustaceans‘vis inversely related to salinity (Broekema, 1941;
Mclease, 1956; Kinne, 1964). Panikkar (1951) observéd that several marine Crus-
tacea of colder waters were represented in tropical areas by brackish water or
fresh water spec1es and concluded that osmoregulatlon in low salinity was ''easi-
er" in warmer climates. Dehnel (1960) exammed the effects of temperatue and ’
salinity on tﬁe respiratory metabolism of the intertidal crabs, Hemigrapsus
oregonensis and H. nudus. He found that weight-specific oxygen consumption was
highest at low temperature - low salinity cambinations. This was not attributed
to increased muscular activity, but to increased work to maintain osmotic balance.
Williams: (1960) examined the effect of temperature on osmotic regulation in P. a.

: aztecus and P. a. duorarum He determined that survival of both species in lab-
oratory tests was b_et'ter' in higher salinities at low temperatures. Joyce (1965)
observed that all three shrimp species Cwﬂite,' brown and pink) were relatively
abundant in low salinity areas during the wam seasons but apparently vacated
these areas as water temperatures reached 12°C (54°F).

In the South Atlantic, juvenile and adult brown shrimp are rarely affect-
ed Dy seyere winter weather because most have been captured by fishermen or pre-
dators: and others haye moved offshore-p"r?or ‘to:onset of cold weather. In the .

Gulf of Mexico, however, mortalities resiltant from cold weather have been noted.
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Gunter (1941) collected a dead brown shrimp by trawl along with dead white shrimp
~ following pessage of a severe cold front' in 1940 which lowered water temperature
vto.3> 9°C (39°F)' Another cold wave hlt the Texas coast in 1951 and dropped water
' temperatune to 3. 3°c (38°F) (Gunter and Hildebrand, 1951). Dead brown shrimp

were aga.ln observed and reports were reoelved of windrows of brown shrimp on the

.- islands of lower Ara.nsas Bay W1111ams (1960) found in laboratory tests that the

.ablllty of P.a. aztecus to osmoregula.te- was impaired a.t 8 8°C (48°F)
o Eldred et al., (1961) reported that they knew of no known mortalities of
' P..d. duora_mm due to cold waves. They did observe, however, mortalities in bait
tanks as water teuperature approached 12°%¢ (54°F).-‘ Williams (1955) reported tak-
ing pink shrimp in North Carolina durin.g winter when minimm water temperature
was 4°C (39°F). He also noted that pink shrimp bury deeply (to 15 cm, 6 in.)
| 'w1th the onset of cold tempera.tm McCoy (1972) reported that pink shrimp in
North Carollna buried a.nd were unava.llable aiter water temperature dropped to .
about 10 to 12°C (50-54°F) and sampling by tra.wl d:l.d not produce shnmp in Wlnter-
and spring wmtil temperatum increased to about 12°C (54°F) . He was, however,
'successful in collecting shrimp from the substrate with a pump and suction hose.
Williams (1960) reported that pink shrimp osmoregulate better than brown shrimp
at lowered salinities and temperatures. Pink shrimp can be adversely affected
by low temperatures, however, as evidenced by the mass mortalities in North Caro—
lina during the winters of 1976-77 and 1977-78 (N.C. Dept. Nat. Res. Comm. Dev.,
1978). .

Pink and white shr:mp that survived the winter grow rapidly in-late
winter and early spring before migrating to the ocean. The migrating white
,»shr:’mp, so called 'roe shrimp', make up the valuable spring fishery. When a
majority of white shrimp do not survive the winter conditions, the North Caro-
lina, South -Carolina, -a.nd Ceorgia fisheries are dependent on a northward spring

migration of white shrimp to form the spawning stocks (See Section 5.1.5.5).
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' 'Joyce (1965) concluded that he agneed with Lindner and Anderson's (1956) mark-
- release work. He suggested that there is a major southward migration and that - ‘
t_he 'northwa:nd m1grat1on. is relatively minor being "primarily a movement out of
»the Ca.pe Canaveral Tegion. " Some sources, however, indicate that fishing pres-
'sure is responsﬂ:le for the reduced sprmg northwa.rd mgratmn Iunz (1944)
attnbuted in pa.rt South Carolina' s poor rank in shr1mp pmductlon to ''deple-
tlon of migratory shrimp due to the mtensity of trawlmg off Florida when
shnnp are wintering there.”" He a.ppa.rently based th1$ observation on a letter
' (see Lunz 1944) from W. W. Anderson Anderson s letter, in part, follows: '
. "Prior to about 1935, which was before the fishery became so in-
- tense, the migratory shrimp that wintered in Florida would return
north for spawning with the warming of the waters in the spring.
In:the past several years, however, the fishing during the fall,
- winter, and spring has been so intense that the migratory group is
practica.lly annihilated. This group can no longer be depended upon

- for spawning. TFor the past several years the annual crop of shr1mp
has been the result of the spawning of the shrimp of the local win-

- tering groups. " o
. Lamz (1944) followed thlS by statlng that ooopera.t1on among the South. At- .
lantic sj:ates in passing laws for protection of migratory shr:urp was important
if the stocks were ‘to be "materially increased":“-,',; There is little doubt that
white shrimp abundance is greatly influenced by climatic conditions, but there
. exists the poss1b111ty that stocks could be benefited if migratory shrimp off
Florlda were protected during winter and early spring. This would allow a larger
northward migration of spawnérs in the spring and stocks could possibly recover
more quickly following a severe winter;
5.1.5.4 Growth Patterns

Rates of growth in Penaeid shrimp ave highly variable, and depend on factors
‘siich. s season, water terperature, shrinp’density, salfHity, size, and sex.of the
organisms. Adolescent shrimp grow rapioly with estimates ranging from 1.0 —
©". 2.3 m (0.04 - 0.09 in) per day (28 - 64 mn; 1.1 - 2.5 in per month) in P. .
setiferus,‘ 0.5 - 2.5 1 (0.02 - 0,10 in) per day (14 - 70 mm; 0.55 - 2.76 in per



"_;nnn't'h:) in P. aaztecus and 0. 25 -1, 1 7 m (0.01 - 0.07 in) per day (7 - 47.6
| 0 28 -1.87 1n per nnnth) ‘in P d duorarum (Llndner and Cook 1970;
Cook and Lindner, 1970; Costello and Allen, 1970; Knudsen et al., 1977).

. Lindner and Anderson (1956) estimated that 100-m (3.9 in) P. setiferus
'r_.growtol41nm(561n) m2months foragrowthra.teonOSnm(OSm) per

- nnnth Klima (1964 1974) concluded that 120-mn (4.7 1n) white shr:mp grow at

..‘2lanm (0 8 1n) per rmnth 1n late sumner and fall and 177—nm shnmp grow at 29 mm

o '\ (1 1 in) per nnnth in August The dli'ference in growth rates was. attributed to

" lower water temperatures in late sunmer and fall Lmdner and Anderson (1956)
noted an a.lmost total cessatlon of g:mwth near the end of October when water
“temperature dropped below 20 (o] (68°F) Harris (1974) actually reoorded a de-

. crease in average shrimp size in Georgla. during winter months which he attribut-

ed to southem migratlon of la.rger anmals He found white shrimp to overwinter

at 118 m (4 6 1n) modal length and Fa.m\er et al. (1978) found overwintering
' mshore shrlmp in South Carolma. to a.vera.ge 98 m (3. 9 1n) by the thlrd week in
February (A summary of estahlished growth rates for white shrimp is shown in

 Table 5-4).

Salinity has also been implicated as affecting white shrimp growth. Zein-
Eldin and Griffith (J.Q70);i’ound high salinities to be detrimental to postlarval
growth. ’I‘wice as much body tissue was produced at intermediate salinities
than at salinities of 25 and 35 ppt. Hysmith and Colura (1976) reared white
shﬁnp from postlarvae in ponds and' found much better growth rates at 7 and 15
ppt then at 21 ppt. R

Density of individuals my affect growth rates of white shrimp. Analysis
|of 1971-1980 South Carolina P. setiferus landings indicates that during years
when densities are low (as indicated by low landings) overall shrimp size is

greater (Table 5-5). This may reflect reduced intraspecific competition in the
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Table 5-4. A sumary of monthly growth rates far P. setiferus. (Taken in part
from Loese},1965). Note: 1 in. = 25.4 mm.

Investigator Average Growth Method
Per Month .
Lindner and Anderson (1956) - 30 m Tagging 100 m shrimp
Pearson (1939) | 20 mn Aquarium growth of juveniles
Gunter (1950) 30 mn' Length-frequency studies of
field samples, juveniles
Williams (1955) 36 mm length-frequency studies of
field samples, juveniles
Johnson and Fielding (1956) 57 mm Pond growth, juveniles
Loesch (1965) 13-27 m ‘length-frequency studies of
winter field samples, juve-
niles
18- 31 mn Length-frequency studies of
, ‘ sumer field samples, juve-
niles
65 mm Length~-frequency studies of
spring field samples, juve-
niles
Joyce (1965) - 33mm Camparison of sizes of lar-
gest animals, juveniles
Harris (1974) 30 mm Length-frequency studies in
July-August field samples,
78 mm.
22 mm length-frequency studies of
August-Septerber field sam-
ples, 108:mm
Gaidry (1974) 14-15 mm Length-frequency studies of
winter field samples, 60-80
mm
Klima (1974) 29 m Tagging 117 mm shrimp
Bishop and Shealy (1977) 25-.30. mm Length-frequency studies of
: field samples, juveniles
Farmer, et al (1978) Length-frequency studies of

20 mm

March and April field sample,

95 mm




Table 5-5.. South Carolina late summer and fall P. setiferus landings by weight,

nurber of individuals and average count (tails per pound). Count was computed

by dividing total number of shrimp (computed from South Carolina landings count

~data) by total pounds for shrimp of 40 count and greater in August and all shrimp
from Septenber through January (Weight and nunber X1 000)

_Pomds

Year

-23.9
28.2 |
36.7

43.2

45.5

45.5

46.2

. 46.6

49,1
49.5

Cms
ass
2,709
' 3,651
- 5,010
"'2',738 _‘ '
2005

1091
126,783
106,164 -
123,216

165,974

231,222
170,434
134,468

148,355

1977
1078
1979
1980

1974

1975
1971
1973

1972 |

1976
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ﬁu:rsery habitat or perhaps simply a longer residence time in the nursery area
allowing a longer growth period before moving to comnei'cia.l fishing grounds
‘as was suggested by Parker (1970), Whichever the case, shrimp apparently
reach the South C,‘aroiina fishing' grounds at a larger size when density is re-
latively low. -

Working with P. a. aztecus in the northern Gulf of Mexico, Parrack (1979)
deteﬁﬁned that males appai'ently grow to ‘apprord.mately only three-fifths the
weight' and five-sixths the length of females. He noted that growth rate tends
“to decrease a.ﬁ an earlier age for males than for females and that these ages

generally conform with the ages of sexual maturity.

Temperature is important in determing growth rates for P. a. aztecus

as it is with other Penaeus. In two years of field work, Loesch (1965), work-
ing in Mobile Bay, Alabama, found growth rates of 12-35 mm (0.5-1.4 in) per
month in winter, 50 mm (2.0 in) per month in spring_ and 24-43 mm (0.9-1.7 in) |
~per month in sumer. St.Amnt et al. (1966) found, "iittie or no measurable
gmwth ..at cumilative average water temperatures below 16°C (61°F)_." Growth
was less than 1.0 mm (0.04 in) per day when water temperature was below 20°C
(68°F). and less than 1.5 mm (0.06 in) per day when temperature was below 25°C
' (7701’;). Ringo (1965) found brown shrimp juveniles in East Galveston Bay, Texas
to grow at lessthan 0.1 mm (0.004 in) per day when daily maximum water temper-
atures were well below 20°C (68°F). As water temperature increased to 25°C
(77°F), the average growth rate increased to 1.7 mm (0.07 in) per day and to
3.3 mm (0.13'in) per day as temperatures exceeded 25°C, (Results of other
growth rate studies for brown shrimp are shown in Table 5-6).

Salinity has also been shown to affect P. a. aZtecus. St. Amant et al.
(1966) concluded fha.t growth was enhanced if salinities were in excess of 10
ppt. White (1975) reported that low salinities in Louisiana, coupled with

low temperatures resulted in reduced growth rates for brown shrimp. Hysmith
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Table 5—6 &mry of P. a. aztecus grcwth rate results for various studies. Growth
‘rates were converted to nm/day 1f orlgmally reported in other unlts (Source:

Knudsen et al 1977)

Average Growth

Investigator ‘Method
o . . - Per Day
' (Total Length)

. Williams (1955) - - 0.81.54mm - 'I.ength—frequency studies of field
St. Amant et al. (1966) 0.7-1.7m Length-frequency studies (1ar-:
g : e R gest and modal) of field’ samples

. ‘ 23—125 i111]
Loesch (1965) 1.0-1.2 m .  Length-frequency studies of field
' - samples, juveniles-subadults
McCoy (1968) 1.0 m Mark-recapture, 115+mm’
Jacob (1971) 1.32 mm Length—frequency studies (largest)
: o . - of field samples, 12-145
Knudsen et al. (1977) ~ 0.53-D.87 mn

* Mark-recapture; 45-84 mm
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- and Colura (1976) found _thatvbrov'vn shrimp grew at 0.19 g/day (0.07 oz) in a

15 ppt culture pond and 0.15 g/day (0.05 0z) in a 21 ppt pond. They could

7 .not attnbute the growth rate difference to salinity alone, however, since

survival in the 15 ppt pond was exl:renely low. Hunt et al. (1980) reported

T a salinlty threshold value of 10 ppt below whlch shrimp harvests were poor.

| A o Several .authors have examined growth in juvenile and sub-adult P. d.

" duorarum. Using taggmg procedures, ‘C'ostello and Allen (1960) found that
Flonda Bay shnmp grew from 240 to 180 hea.ds—off count durmg wmter (3.5
mn CL per month; 0.14 m) and 138 to 96 heads—off count durlng early spring

(1.9 m CL per month, 0.08 in). Williams (1955), worklng in North Carolina,

.fcund winter growth rates of 5 to 8 mm (0.20 - 0.31 in) per month and summer

‘ ratesof44mn(17m) pernnnthmsurmer 1952 and 60 mm (2.4 in) per month
| in sumer 1953 Lindner (1966) est:mated that Tortugas shrlmp grow from 100
m (3.9 in) to about 138 m (5.4 in) in about 9 weeks (16.9 mm per month; O.

7 4n). Kutkuhn (1966), also working on the Tortugas grounds using mark and

recapture techniques, found a weekly growth rate of 3.4 mm (0.13 in) for pink

shrimp sub-adults.

5.1.5.5 Population Size Distribution and Movement Patterns

Being an annual stock having a relatively high growth rate, shrimp of
the genué Pen’ée‘us have an ever—changing size distribution. Size at any parti-
cular time depends on time since» spawning, water temperature and any nurber of
factors related to growth. Gunter (1950) stated that the seasonal and local
changes in P. a. aztecus and P. ’éetifems abundance are, '"best discussed in
relation -to size frequencies.!" Gunter found a distinct size difference of
brown and white shrimp which he related to salinity. He found the largest
shrimp in the highest salinity waters and, in general, the smallest gnimals
were in the less saline waters. It is not clear whether this size distribution

is related exclusively to growth or migration. Once out of the nursery habitat,



3 .there is 11tt1e doubt that shrlmp mlgra.te seaward w1th mcreasmg size. Size
“ at tlme of e:mgratlon is almost a.lways grea.ter than 100 m under normal condi-
'tlons Once at sea, grcwth apparently contmues until the shr:mp dies as evi-

) : dencedbythe occasmnal capture of some very large shr1mp

; It is well known that Penaeus slm.mps use the estuary as a nursery area.
After enterlng the estuary (or J.nshore marsh 1akes and bays) as postlarvae |
; growth is rapld as shrimp beoome JuvenLles and subsequently, subadults. It is

| 'usua.uy at this sub-adult stage that shr:unp beg'm movmg from the inshore habi-
‘tat to the hlgxer salmity oceanic waters B:Lshop et ‘al (1980) hypothes12ed
"that as shrm]p 1ncrease in size, they seek hlgher stable salinities because

of a decrease in osnoregulatory abillty. ﬁxey concluded

e (may) be more expenswe energetlca.lly for la.rger shrlmp and partially respon—

’ ’51b1e for their offshore nnvement prlor to maturity."

} Weynnuth et al. (1933) publlshed one o:f the first complete 11fe h:Lstor—-
-'-1es for D, setlferus They reported that 20 - 50 nm (0 8 -2.0 1n) shrmp
: :' mved seaward through the smmer_and fall with a grad1ent of decreasing size
from waters of ‘_greater salinity toward fresh water. The shrimp first entered
the comercial catches in high salinity waters a.t about 90 mm (3.5 in).
Williams (1955) found that"yoxmg white sbrlmp first entered the North Carolina
commercial fishery in July and continued to enter it until October. More re-
cently, white shrimp have been caught in theoomnercialzﬁsherythroughDeoember
- (D. Spitsbergen, N.C. Dept. Nat. Res. and Cam. Dev., Morehead City, NC, pers.
comn. ). Joyce (1965) determlned that white shrimp left Florida's inshore
waters at about 120 mm 4.7 1n) Baisden (1979), working in Georgia, reported
mean lengths of 8 mm (3. 3 in) for shrimp from creek headwaters and 109 mm
(4.3 'in) for shrimp taken in areas ad;acent to open ocean.

Joyce (1965) noted that the movement of white shrimp to offshore waters

" could be caused by cold, storms, high tides, and/or large influxes of fresh



'\.;va.te_r ‘r”xut that size alone aﬁpea.rs to be mainly responsible. Shipman (Ga,
‘Dept. Nat. Res.; Brunswick, GA; unpubl. data) concluded from mark-recapture
data that fall white shrimp emigration along the Georgia coast in 1980 was
appé.rently related to rainfall, northeést vﬁ.nds, decreases in water tempera-
ttli‘e or a\réarbination of .these ;ranableﬁ 4Lindner and Anderson (1956) found
that shrimp leave inshore areas as they approach adulthood and that a drop in
water ténperatum merely hastens the normal movement. Pullen and Trent (1970)

' showed that peaks of emgratlon were assoc1ated w1th drops in water temperature.
: Farmer et al. (1978) monitored white shnmp during the severe winter of 1976-
1977 and observed shrimp nnvemnt to deeper, warmer waters in Charleston Harbor,

South Carolina before moving offshore and/or succumbing to the cold temperatures.

During fall 1980, emigration of white shrimp along the south Atlantic coast was

apparently delayed and commercial landings were reduced (D, VWhitaker, S.C. Wildl.
Mar. Res. Dept., Charleston,SC; unpubl. data; S. Shipman, Ga,l,)ept -Nat “Res e

Brunsmck GA, pers. comm.). The prolonged residence in ”1n51de“ waters was pro-
" bably attributable to the above normal salinity of these waters resultant from
.a severe drought. Shrimp tagging experiments made along the Georgia coast in
1980 indicated that a relatively larger percentage of the fall white shrimp mi-
grated to Florida (S. Shipman, Ga: Dept..of Nat: Res., Brunswick, Gi; unpubl.
data). Total fall and winter recaptures off the Florida east coast were 13.per-
cent of all recaptures in 1979 and 27 percent in 1980. The apparent increased
southward migration was attributed to the shrimp remaining in the above normal
salinity watérs of the sounds until the major offshore movement and southward
migration was triggered by the onset of low water temperature. |

P. a. aztecus first enters the commercial fishery in North Carolina in

June at a size of about 100 mm (3.9 in) (estimated from a graph, Williams, 1955).

Size at emigration appears to be variable (Perez Farfante, 1969). Same move to
sea at lengths of only 70 - 80 mm (2.8 - 3.1 in) (Copeland, 1965). Joyce (1965)
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' foundbrown shrlmp to move offshore at 100 -105n'm (39 -4, 1 in) and Trent
(1967) reported a size range of 60 - 1.50 m (2. 4 - 5.1in): for. emlgratlng shrimp.
Blaclmnn (1974) used a wing net to sample brown shrimp emlgratmg from a Louisi-

: anabay Hefoundasuerangeof32--132nm(13—531n) andarangeof

| ‘ _‘man lengths (estlma.ted fram a graph) jErom Just'»leﬁs than SOmnto about 100 mm
(3 1 - 3 9 1n) Pa.rker (1970) mdlcated that s1ze at emlgratlon nay be depen-
dent on mshore shrimp den31ty. The first shrimp to move gulfward in 1964 were
861-1oonm(34-39m) whereas41<-55nm(,16-221n) shrimp were found
| in the Guif of Mexico in 1963, a yea.r when inshore densities were much hlgher.
'St Amant et al. (1966) also suggested that offshore movement may be related
to den51ty

Movement of brown shr:unp appears to take place primarily at night with
‘peak movement at dusk and Just after G)e 1a Bretonne and Avault, 1971 King,
‘1971) However, Joyoe (1965) reported hlgh. catches during daylight hours In
“a nnre reoent study Cla.rk and CaJ.llouet (,1975) found diurnal act1v1ty of brown -
shrlmp and suggested tbat brown shrimp may have a circadian rhyt}nn“ in phase with
- the light-dark cycle which is subject o modification under turbid or cloudy
conditions. | |

After entering Florida estuaries as postlarvae, P. d. duorarum leave:
after two to six months, nnstly on ebb tides (Perez Farfante, 1969). Hughes
(;1969.., 1972) has found ev1denoe of of:fshore movement being under endogenous
control. Juvenile pink shrlmp held in the laboratory were ‘found to become
active at time of ebb tide. In North (Iemlina, young pink shrimp enter the
camercial catches in August. Shrimp that overwinter in the estuaries migrate
to sea in May and June, at which time spawning tekes place (Williams, 1955,
Perez Farfante (1969) reviewed the results of several Florida studies.‘ (he
study (Tabb. et al., 1962) found that many pink shrimp move into Florida Bay
at about 82 - 92- mn (3.2 -~ 3,6 in) and practically all before reaching 105 mm



| . (4.1 in). Another study (Idyli et al., 1965) detemined-tha.t the average length
of emigrating shrimp was about 65 m (2.6 in). Greatest mmbers of shrimp move
to Florida Bay in late summer and early fall with a peak in September. A second
peak cccurs from January to April. Eldred et al. (1961) found shrimp moving out
o:fTanpaBa.y at 85 mm (3.3 in) mApril through Julybut did not move in large
quantltles durlng the fa.ll and winter. Kennedy and Barber (in press) reported
tha.t recruitment to the offshore Ca.pe Canaveral area begms in April and May and
"occursa,ga.mdunngOctobera.ndNoveuber .
| Along the Atlantic Coast of the southeastern United States, considerable
research has been conducted towa.rds the e1uc:.dat10n of Penaeus mgratory be-
havior. Most of this work has dealt with P. setiferus. Lindner and Anderson
- (1956) marked 46,532 shnmp in the South Atlantic and Gulf of Mexico. In their
analysis of the 7,055 returns they concluded that as white shrimp move offshore,

they do not move into very deep water but do execute seasonal mlgratlons parallel

to the coast. Whlte shrlmp appa.rently mlgrate south during fall and early winter '

and north during late winter and early spring. Little migration, north or south,
occurs between April and August. They found that J.n February about 37 percent
and in March about 78 percent of those shrimp captured cutside their respective
reiease areas were taken in areas north of where they had been released. North-
ward migration was found to begin as early as January in the Cape Canaveral area,
“but not until February in the areas between Darien, Georgia and New Smyrna,
Florida. The greatest northv?ard migratien was from a specimen released at Cape
Canaveral in January and recaptured off South Carolina 168 days later after tra-
veling about 260 miles. Of the shrimp examined, those greater than 130 mm (5.1
in) showed much more movement than those less than 130 mm. Because the north-
ward migration is probably linked to temerature, timing of movement may vary
from year to year.
Additional white shrimp tagging studies in South Carolina have supported

the findings of Lindner and Anderson (Table 5-7). Bearden and McKenzie (1972)



0 0 - ogee 0 Lv Taeeee o0l oo Lo 09161 Sutadg

L R Y s o g6t “ese | g8l o oBleI TR
T SRR ﬂmm oo ser oz 008l o 8LeT T
_ & _,Hw‘_ 3 ,‘.oﬁ.._._._i.. el 9°g. EH L0  oLe6T Pwe 9g6T TTed

. vpuorg  wrfioen aﬁﬁo.ao wmog % "oy _peseersy . potasd Bursdel

o T _ , : o~owm5 H@&mpg P Taeuirey  pue: nA BD mﬂNamMoS pue zm?amm ‘2(9G61)
A.. aow.nwﬁsw vqa .Hmncaﬂu u@oon:bwv .mn,ﬂo.udo npzom ﬁ wuco::hm&% wﬁmwwp mshwuapmmmuomﬁgnmgﬁa



5-34
tagged 1,871 shrimp during fall 1970. Of the 304 returns, 14 came from Georgia
and Florida. Additional tagging work 1n South Carolina by Farmer and Whitaker
(1980) has shown that white shnmp not taken in the local fishery are likely to
migrate south during fall. Joyce (1965) in studying white shrimp in the Cape
Ca.ﬁaveral.ai'ea concluded that the séarcity of shrimp in this area during most
of the year, except w:infer, together. with the largei' size of these individuals
indicated that these shrivp mist have migrated from another area. Shrimpers also
reported to Joyce that durmg late fall and early w:.nter, it is possible to lo-
B cate and fish upon southward mlgratmg schools of white shrimp. These schools,
reportedly, travel about 6 to 12 m:Lles per da.y. .

‘White shrinp tagging studies in Cape Fear River, North Carolina indicated
that shrimp moved out of the estuary as water temperature dropped in the fall
’(Schwartz, 1977). One individual was recaptured just south of Jelyll Island,

Georg.ta. in January some 575 km ( 357 mi) from the release point. McCoy and
| Brown (1967) also tagged white shnmp in Cape Fear River and had two white
shrimp recaptured off St. Augustine, Florida.

Shipman (1980) has recently investigated white shr:uup migrations along
the South Atla.ntlc coast, Tagging 15,810 white shrlmp in Georgia, she found

migration patterns smlar to those of previous investigators, Shrimp of 90 mm
-length and greater, tagged during the third project year (October 1979-September
1980}, Were released in Wassaw Sound, Sapelo Sound and St. Andrew Sound which
represented northern, central and southern areas, respectively, of the Georgia
coast. Roughly equal numbers of shrimp were tagged and released in each sound.
The predominant year-round movement, as indicated by recaptures, was southward
parallel to the coast with 87.7 percent (791 shrimp) being recaptured south of
the release points. During spring, however, 24.3 pereent of the offshore recap-
tures were made northii of the respective .release areas as compared to 7.5,
3.7, and 15.2 percent during fall, winter and summer, respectively. Of the 111

shrimp that moved north in offshore waters, most of these (66 percent) came



. from st. Andrew: Sound and 33 percent came from Sapelo Sound. Only 0.9 percent
came from Wassaw Sound. This infomat:ionsugg_est‘s that shrimp migratory activi-
ty xnay be a function of latitude with tne g:rentest a.ctivity .coming from the most
southern shnmp This agrees with Joyce's&( 1965) conclusion that the northward
mlgratlon in winter along the east Florlda. coast is not as large as the fall
| southward migra.tlon and that most northward movement of whlte shrimp occurs
valong the southern ooastal area near Ca.pe Canaveral
_ Ta.gging efforts on the Atlantlc ooast w1th P. a. aztecus and P. d. duora-
Tum have taken place prmarlly in North Ca.rohna McCoy (1968) tagged 6,163 brown
shrimp in Swan Quarter Bay, Pamlico Sound, North Carolina. A total of 1,030
shrimp (16.7 peroent) were returned with an average time free of 13 days and
average distance traveled of 4.8 km (3 mi). Only one shrimp was recovered £rom
the Atlantic Ocean, which led the researcher to oonclude that "... relatively
few brown shrJ.mp from the northern and western areas of Pamlico Sound reach the
ocean." In an_other- study, brown shrimp tagged in the 1ower half of the New Riv-
er, North Carolina moved an average distance of only 10.1 km (6.3 mi) before re-
capture (McCoy, 1972). Furtner tagging of brown shrimp during the summers of
1971 and 1972 in Pamlico Sound indicated that brown shrimp only moved toward
| the inlets after attaining maximum size, thus making the sound fishery '"'self-
contained" (Purvds and McCoy, 1974). Once out of the sound, North Carolina
brown shrimp apparently move to the south and perhaps to deeper, non-trawlable
waters‘ Shipman (1980) tagged 3,252 brown shrimp in three Georgia sounds. Only
122 (3.8 peroent) were reca.ptured and returned. Southwa.rd movement was ob-
served in 67, 92 and 76 percent of the returns which were tagged in Wassaw,
Sapelo and St. Andrew.’ Sounds respectively. The only significant northward
movement was by 21 percent of the returned shrimp which were tagged in the St.
Andrew: area, the southernmost of the three tagging areas. Return rates of
brown shrimp tagged in Georgia were roughly half those of white shrimp. Be-

cause white shrimp are known to migrate parallel to the coast the lower return
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rates may indicate fhat brown shrimp may move offshore, out of the nearshore
trawling grounds. |
Little is known about P. _gduorarun movements along the South Atlantic
coast, McCoy (1968, 1972) examined pink shrimp movements in North Carolina's
sounds. Tagged shrimp released in Pamlico Sound in 1967 were at large for an
average of 14 days and traveled an average of 9.7 km (6 mi) before recapture.
Shrimp tagged in May to July, 1968 in Core and Bogue Sounds were at large for
an average of 17.4 days and traveled 11.9 km (7.4 mi), McCoy (1968) concluded
that most pink shrimp in Pamlico and Core Sounds apparently moved south and en-
“$ered- the Atlantic through Beanfort and Barden Inlets. Pink shrimp from Bogue
Sound appear to move through Beaufort and Bogue Inlets. Upon entering the
ocean, the pink shrimp seem to move in a southerly direction along the coast,
although some shrimp are believed to move offshore to rugged areas deeper than
15._2 m (50 ft). Pink shrimp :t'rcm Florida's northeast coast miérate south and
of fshore to an area off Cape Canaveral in 18 to 50 m (59-164 £t) (Kennedy and
Barber, in press). |
5.1.5.6 Length-Weight Relationships

duorarum are shown in Table 5-8. Anderson and Lindner (1958) noted that mature
P. setiferus were heavier than immature individuals of the same length. This
could result in seasonal changes in 1ength—weight relationships. Kutkuhn (1966)
ngted some seasonal differences in relationships but concluded that it was not
of practical significance.

- 5.1.5.7 Mortality Rates

The death of shrimp in a natural population is due either to natural
causes (predation, disease, senility, etc.) or to man-made causes (fishing,
pollution, ete.). Coefficients of fishing mortality (F), natural mortality (M)

and total mortality (Z) rates are presented as instantaneous rates. Mortality
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rates from several studies are shown in Table 5-9. In most cases, researchers
involved in estimating these mortality rates cautioned that several assurptions ‘
were made which may not be va11d ‘

Some of the assumptions and require;n.ents2 necessary in providing reliable
%timates are: (1) Natural mortality rate is constant. This is probably not
true since a predator's preference of prey may largely be based on size, thus
changing with growth of the prey. Behaviora.l vand environmental factors may also
influence natural mortality rates. (2) Fishing mortality is constant. Fishing
nnrte.lity is a fimction of fishing effort which can be very variable. (3) Re-
cruitment to the experimental stock is minimal. There are probably few cases
when this is reliably known. (4) Fishing effort is known aocurately. Nunbter
of boats and fishing days may be cbtainable bl.llt' actual fishing hours are proba-
bly rarely known with prec:.s10n (5) Emigration is minimal or accurately known.
This is unknown in most cases. (6) All tagged shrimp (or a constant ratlo) that
| are reca.ptu.red are detected and reported There is ev:Ldenoe that at least a .
. small percentage of tagged shrimp are routinely overlooked and many are detected
and never reported unleSSfanDnetary reward is offered. (7) All tagged shrimp are
available to the fishery. This is probably not true in most cases since shrnnp
- may reside in non—trawlable areas (e.g. rougrbottom, around 'hangs', shallow
water, etc.). (8) The tag (or tagging procedure) does not cause mortalities.
Some tags may in fact act as fish lures or impair an individual's ability to
escape. (9) The tagged shrimp's behavior is not altered making it more or less
vhlnerable to the fishing gear. This probably cannot be determined. (10) The
tagged shrimp do not lose their mark. Marks other than dyes are probably lost
when a shrimp sheds its exoskeleton. The rate of tag loss to moulting or other
causes is very difficult to determine (KutXuhn) 1966; McGoy, 1968, 1972 ; Kllm.a
’ 1974 Rlcker, 1975)

2'I‘hese requirements apply primarily to mark-recapture methods which are often
used in estimating mortality rates



. 5-39. °

(8L6T) Koo o | "0 82°0
AN_SS £ogon pue sTAId 1 Ge°0 - 220 - ‘ -
 (ow6T) Axe 9T'0 - 200 91°0 - 20°0  €0°0 - TO'0
(896T) USTTV DU OTTSISID  #48T°0 = TI'0 . 2420°0 = €0°0 “+TT°0 = 80°0
| | (e961) AzmE . mE0-70 . (€GO - 9T°0 49070 = 00
., - (996T) am%ﬂq.._ o 680 8T'0- 20 1°0 - 80°0
883 e . 18T - 170 o - 9670 | 80 UnreIonp “p 'd
@8@ fogo pue sTAING . woo  Tro‘so  eeo‘zeo
o (mem) hooom 7 B 12°0 - =®o
0 (896D 385 W s - -
| A§Hv§ﬂu~ S wo 900 - w0 oo wd
 (ogeT) sexwud |  ®0-%20 . 520-3200 96°0 - 12°0 |
QSC gﬁg 7  _ T wmo - 91°0 __  ero-oro 2r'0 = %0°0
685 ‘oSyueg pwe WD 280 - $T°0 61°0 - 90°0 . 800 SnIsjT3es °d
T 8.98 AITTEIION Tew0L - ATTelIoN SUTYSTI  ASTTUMION Temaey  Sotoeds

E:Hwhgﬁ ﬁ Qﬁﬂm.

| ‘smoeiz=m ‘B .._m mamwﬂwm d .noH Ammsdg 3&33 :3 hpﬂshos JO ojex snoduejuelsur Jo uostIedmo)y ‘6-G OIqRl

- . ) «
| | /_ | .



 Gbviously, these assumptions cannot always be made with certainty. This
| results in a range of mortality estimates which make it difficult to construct .
v_useful yield-per-recruit (YPR) models. -Some ranges of estimated weekly total |

mortallty rates as percentages (cmputed fran Table 5-9) for Penaeus are:

White Shrimp , 13.1 - 55.1 percent
-+ Brown Shrimp 23,7 - 71.1 percent
. Pink Shr:imp - . 8. 8 - 77.9 percent

"The w1de range of morta.hty rates can r&sult in a w1de range of recommend-
ed ha.rvest strategies The lcwer rates are probably nearest to reality for juve-
-n;.les and adults. Managers will have difficulty calcu_la.tlng optimal harvest size

of shrimp until mortality rates are more reliably known.

5.2 - Abundance and Present Conditions
5.2.1 Abundance

Assuming that the exp101tat10n rate of sbnmp in the %uth Atlantic has
remalned reasonably constant frcm 1957 to 1980 (1 095 vessels in 1957 and 1 212
vesse]s in-1978), one can conclude that annual 1and.mgs of shrnnp truly reflect |
actual levels of abundance. Furthermore total annual catch in the South Atlan-
tic has shown relatively small variance (mean = 15,717,000 1b. Stand. Dev. =
3,087,000 1b) since at least 1950 which indicates the stocks are being exploited
at near maximum. : | |

Annual landings of Penaeus vary considerably; Table 5-10 shows the varia-
bllltY’ of catches by state and species. Although the range (shown by maximum
and mlrmnum) illustrates variability of catches, the coefficient of variation
(CV) is a better index of variability. The CV is the standard dev1at10n expressed-
as a percentage of the mean. 'IhlS value is useful when comparing populations which
have relatively large differencesin thelr means and standard deviations (Sckal and
Rohlf 1969)

A CV of 19 percent for total shrimp catch in the South Atlantic shows less .

variability than any of the species considered alone. This may indicate a limit-
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- Table 5-10. AVariability of annual ) comercial Vla'n.dings of shrimp by species and
" by state for 1957-1980 (landings in thousands of pounds, heads-off); CV (coeffi-

- cient of variation) = S.D. x 100 + mean (Sokal and Rohlf, 1969).

State . . Wnite °  Brom ' Pink Total

" North Carolina .

" Max Catch . . .. . 1,166 . . 4,804 1,403 6,103
© . Min Catch . ool ;1 0 o0 g0l 264 1,501
-~ Mean Catech. . - 7. T282 . 2,312 895 3,47

OV 114%., o 4% 40% | 32%

 MaxCatch - .-~ ~ - 5,093 2,244 = 6,904
- Min Catch . . 18 . 82T - 1,375
Mean Catch - - - 2,606 1,456 o 3,966 -
cv 54% - 29% . : 34%

Georgia ‘ . o

Max Catch .. 5,143 2,111 " 6,102
Min Catch . 1,943 _ 348 2,038 -
Mean Catch 3 3,774 . 999 4,76
v S 2% 42% 18%

~ East Coast Florida . T o ,

Max Catch N . 3,699 909 S . 4,043
- Min Catch ' 838 . 74 o 1390
Mean Catch 2,244 - 465 ' 2,766
cv ' , - 32% - 45% 2%

Total Commercial Shrimp Landings for Southeast Atlantic Fishery

Max Catch : 12,214 8,306 1,404 19,610
Min Catch . 3,222 1,550 332 | 9,815
Mean Catch - ' - 8,785 5,233 920 . 14,938
cv : - 29% 29% 38% 19%




| a2
ed carrying capacity of the ecosystem but probsbly reflects the stability of
Georgia's landings (CV=18 percent) which contribute the largest share (mean=
L3k percent, 1950-1980) of the total South Atlantic landings.

- Of the four states Georgia and Florida have the most stable total land-
mgs (CV—18 percent and 29 percent respectlvely) White shnmp dominate the
catches in these states (Figure 5-3) and because the effects of severe winters
are nnnlma.l, relative to the Ca.rolmas, the total catch shows less variance.
The CV va'.lues‘ for white shrinp decrease from North Carolina to Georgia indicat-
ing the meor mfluence of ch.ma.te ; however Flonda's CV is hlgher than Geor-

" gia's. Florida's higher oV is apparently m]amem to the decline in the State's

T

white shrimp fishery during 1971-78 (excluding 1972) when landings ranged from
. 37-73 percent of the 1957-1980 mean (See Table 13-12). The reason(s). for the de-
cline is 1unknown, but it may be related to increased regiona.l fishing pressure‘
: :}esulting in a reduction of the southward migration of whlte shrimp in the late
fall and early winter. |
"‘Brown shrimp landings appear most stable in South Carolina, although
North Carolina contributes the fnost (mean=44 percent, 1957-80) toward the re-
gion's total brown shrimp landings. The relatively low CV for total South At=.
lantic brown shrimp may reflect a single stock rather than several small stocks.
This may mean that commercial production is dependent on recruitment from a
single source which generally produces the same quantity of progeny  from year
to year. Furthermore, a state's production of brown shrimp may be linked to
recruitment success of postlarvae, hence ocean currents. North Carolina biolo-
gists, however, believe that brown shrimp production in that state is primarily
related to water temperature and salinity in the nurserj areas (D. Spitsbergen,
NC Dept. of Nat. Res. and Cam. Dev.; Morehead City, NC; pers. comn.).
The CV for total South Atlantic pink shrimp is greatly influenced by

North Carolina's pink shrimp landings which annually make up 96 percent (1957~
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. 1980 nean) of the region's landings. A recent increase in Florida (east coast)

pink shrimp landings (from O in 1972 to 125,000 in 1979) does not represent an
increase in stock but is a by—product of the rock shrimp fishery which began in
the ea.rly 1970 s (Kennedy and Barber, in press)

5.5.2 Present Cond.ltlon

’ Mean shrimp catch by sta.te and spec:.es :t‘or 1976—1980 1s shown in Flgure
5-3. Mean catch (three spec:.as) i’or the last five yea.rs 1s 14 29 xm.lllon pounds
(heads—off) which is 96 percent of the 1957-1980 mean. Whlte shnmp landings,
however, have averaged only 7.65 mill:.on pounds (heade—off) whlch is 13 percent
below the 1957-1980 mean. The decréase 1n white shrimpl abunda.flee in recent
years is directly related to the severe winters of 1976-1977 and 1977-1978.

‘ Other than those years, white shrimp landings have been near or above the long

term mean (See Table 13-6).

Brown shrimp landings from 1976 to 1980 have been unaffected by the unus-

ually‘eold weafher with the 5—yeéi' mean exce_eding the 1957-1980 mean by 11 per-

cent. In fact, landings following the very severe 1976-1977 winter were 26 per¥
cent above the 1957-1980 mean.

Pink shrimp landings in recent years have fluctuated with climatic condi-
tions. Like white shrimp landings, the 1977 and 1978 pink shrimp landings were
below normal because of the mass mortalities of overwintering pink shrimp caused
by the severe winters in North Carolina (N.C. Dept. Nat. Res. Comm. Dev., 1981).

Shrimp stocks. in the South Atlantic at present are near normal levels.
Annual variations in white and pink shrimp stocks caused by severe winter weather
continue to occur. Similar conditions existed periodically during the 1960's
foilowed by several unusually warm years in the early 1970's. These warm years

were marked by high shrimp production until the severe winter of 1976-1977. Fu-

" ture white and pink shrimp abundance will continue to fluctuate with clinitic’ con-

" ditions.
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Brown shrimp stocks appear to be stable with no anticipé,ted major change
in abundance. Annual production appears to be most influenced by late winter
and early spring environmenta.l conditions as has been observed for the Gulf of

Mexico (Barrett and Gillespie, 1973).

5.3 Ecological Relationships
‘»5 3.1 Food

Penaeus setiferus na.up111 subsi'ﬂ: on yo]k granules until the Protozoea I

' stage when 'feeding comrences. In the ilaboratory the first protozoea were fed
successfully with microscopic green algae and diatoms and "... considerable mat-
ter of unknown idenity ..." (Pearson, 1939). Feeding experiments with P. a. az-

tecus protozoeae in the laboratory showed that the algae Thalassiosira was the

best of four algae tested and mysis fed well on brine shrimp, Artemia (Cook and
Murphy, 1969). |

; Juvenile and adult penaelds are omivorous bottom feeders with food mges—
tlon occurrlng largely at nlght, althcugh, 1n turbid waters daytime feeding may
occur (Eldred et-al. , 1961; Costello and Allen, 1970), Jones (1973) found a
shift in the diet and habitat of juvenile brown shrimp in a Louisiana marsh as
they increased in size., The smallest shrimp examined, 25-44 mm (1.0-1.7 in),
indiscriminately ingested the top sediment layer, At 45-64 nm', (1.8<2.5 in),
they seleéted' the organic fraction of the sediment, and at 65-104 mm (2.6-4.1 in)
the shrimp moved to the deepér marsh waters where they became active predators
’:Eeéding on polyché.etes, amphipods,‘ nematodes, and chironomid larvae.

Eldred et al. (1961) examined pink shrimp stomachs and found polychaetes,
nematodes, caridean shrimps, mysids, copepods, isopods, amphipods, ostracods, |
mollusks, and foraminiferans. They also found unidentified body structures,
caridean eggs, fish scales, sand and debris. Williams (1955) found that stomachs
of shrimp taken in North Carolina estuaries were usually full in suﬁmer, full or

half-full in autum, and empty in winter. He sugpested that any available or-
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ganic ﬁ:ateria.l may be ingested. Specific food items utilized are often diffi-
cult to assess because stomach contents are J_‘.inely triturated. Williams (1955)
observed that material in the stomach of shrimp consisted primarily of unrecog-
.nizable debris believed to be semi-digested tissue and organic bottom deposits,
fragments of chitin from crustaceans, setae, annelid jaws, plant fragments, and
sand. Other items included foraminiferans, small gastropod and pelecypod shells,
| squid suckers, entire small fishes and .fish scales, muscle fibers, ribs, eggs
" and plant seed pods. » , ' A

Weynbuth et al. (1933) cbserved that white shrimp in aqua.ﬁa successfully
attacked and consumed fish and other shrimp. cénnib_alism' of penaeid shrimp may
be related to density. Edwards (1977) held P. vannamei in cages and found con-
tinuous mortalities attributed to cannibalism which occurred when food became a

-limiting factor.

_ ble of digéstioﬁ and aséimilation of bacteria. It is apparently capable of di-
gesting the cell walls as well as the cell contents, Moriarty (1976) proposed
that bacteria '"... are probably the main living component in the food of Meta-

penacus bennettae."

While shrimp are able to ingest a wide variety of potential food items,
much of the actual material digested is believed to consist of soft parts be-
cause large, hard fragments cannot be passed through the straining apparatus of
the pyloric stomach. Williams (1955) was uncertain whether hard parts, which
may accumilate in the stamach, were further broken down or regurgitated.

Condrey et al. (1972) found that assimilation efficiency in juvenile
white and brown shrimp was high (80-85 percent) for a variety of plant and ani-
mal materials. Rates of food intake and assimilation were found to vary in re-
lation to the length of time necessary for occurrence of trituration and filter-
ing into the digestive gland. They also noted that lipases and proteinases

were more active than carbohydrases.



1 5.3.2 Substrate |
' Perez Farfante (1969) revmwed the conmercla.l shrimp and their substrate
‘ preferences P. setiferus, when inshore, 11ves on muddy or peaty bottoms that
~are rich in decaylng organlc matter or vegetatlon for protectlon Offshore,
whlte shrlmp are most abundant on soft rmxddy bottcms P a aztecus appears to

| ‘~ prefer a substrate s1m11ar to tha.t of the wh1te shrlmp Young shr:unp are us-
ually found in tmddy or pea.ty bottons but a.]so 11ve on sand silt or clay mixed
with shell and rock fragments. Acmlt brown shrlmp are abundant on mud or silt
bottoms and, occasmnally where the bottom con51sts of mud, sand, and shell.
P d. duora.rum does not prefer a bottcm type smlar to that of brown and white
shrimp but appears to prefer hardsand and calcareous shell substrates (Kennedy
and Barber, in press). Hildebrand (1954, 1955) explains the limited distribu-
tion of pink shrimp in the northern Gutlf of Mexico to the absence of large areas
' of shell sand. Kennedy and Ba.rber (1n press) proposed that p1nk shrlmp abun-
dance o:ff the South Atlantlc coast is also govemed by substra,te type

Wllliams ( 1958) performed laboratory experlments designed to deternnne
substrate preferences of the three shrimp species. Both brown and pink shrimp
were active at night. Pink shrimp were observed to bury during daylight and
were attracted to the coa-.rse, shell-sand substrate. Brown shrimp also remained
buried during daylight but preferred muddier substra.tes. White _shri.mp, like
brown, preferred the muddier substrate but did not bury with the regularity of
pink or brown shnmp ‘
5.3.3 Predation -

Shrimp of the genus Penaeus are important to the diets of many marine
species (Gunter, 1945; Knapp, 1949; Darnell, 1958). Rose et al. (1975) observed
tha.t sheepshead minnows, water boatmen, and some insect larvae are important pre-

dators of shrimp postlarvae, They also noted that grass shrimp ‘(Palaemonetes -
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spp. ) kiniﬁshes, ‘and blue crabs _pz?ey upon young penaeid shrimp, Knapp (1949)
examined stomach contents of 34 finfish species and found a 50 percent or 'greater .
frequency of ocaurrence of juvenile and adult shrimp in the following game and

food fishes: Elops saurus (ladyfish), Arius felis (sea catfish), Bagre marinus

(gafftopsail catfish), Pomatomus saltatrix (bluefish), Rachycentron canacum (co—

bia), Coryphaena‘. hippurus (dolphin), Cynoscion nebulosus (speckled trout), Menti-
cirrhus sp. (whiting), Sciénops ocellatus (red drum, channel bass), and Paralich-

thys lethostigma (southern flounder). C. M. Bearden (S.C. Wildl. Mar. Res. Dept.,

Charleston, S.C., pers. comm.) examined numerous spiny dogfish, Squalus acanthias,

during winter 1963-1964 which hé.d been preying heavily upon white shrimp in the
Charleston Harbor ship channel. Other fish species known to prey upon Penacus
are listed in Table 5-11. The list of predators here is undoubtably a small per-
centage of the fishes which rely on 'Penaeus’ for food.

The importance of predafom on a shrimp 'bbbulation was examined by Rose
et al. (1975) in shrimp culture experiments in Louisiana salt marsh impoundrents. @
In an impoundnient where a.n effort was made to exclude predators and competitors,
the brown and white shrimp harvest was about threée times that of another impound-
ment in which predators and competitors were not removed. Lack of predator con-
" trol resulted in about a four-fold decrease in survival of marked P. setiferus.
Edwards (1977) found natural mortality rates of 41 percent per week for P. van-
namei in a Mexican lagoon where he attributed rﬁost of the mortalities to preda-
tion by Arius (=Galeichthys), Cynoscion and, possibly, Callinectes. |

5.4 Estimate of Maximum Sustainable Yield

The concept of maximum sustainable yield (MSY) has been a valuable and
useful tool of fishery management for many years. In more recent years it has
been recognized that while MSY remains a valuable parameter it is not necessari-
1y a desirable goal to be sought by management. Under the Magnuson Fishery Con- .

servation and Management Act of 1976, optimum yield (OY) has replaced MSY,. .
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Table 5-i1. Fish identified by Knapp (1949), Darnell (1958), and Costello

. a.nd Allen (1970), as feedlng on penae1d shrlmp

. Dasyatls sablna

- ]’_eplsosteus spatula

- Megalops atlantlca «

'f-v-Ictalurus fureatus A'

V % beta.

. Centropmms undecinnlis

: Morone mlss1351pp1ens1$

, Eplnephelus morio

e T

My""eroperca bOnac1

‘ ‘Mlcropterus sa.'lm01des ;

Caranx hlppOS

Lutjanus analis

Lutjanus griseus

Archosargus pmbatocepha.lus

. Ba.lrd:l.ella batabana

Bairdiella chrysura

Cynoscion arenarius

Leiostomis xanthurus

- Micrdpo_gpnias undulatus

Pogonias cromis

Scomberanorus cavalla

Scamberanorus maculatus

‘Makaira nigricans

= Blue catfish
' Gulf toadfish
. snook
. Yellow bass
e Black grouper
I.a.rgemuth basé |
. Crevalle jack .

o Mut;ton snapper

Gray snapper
Sheepshead

Blue croaker

- Silver perch

o Sand seatrout
ot

Atlantic croaker

Black drum

" King mackerel

Spanish mackerel

Blue marlin




One of the many assumptions underlying MSY is that fishing effort in one .
year ai’fects the biomass available for harvest the following year or several
years into the future. This éssumption is clearly not met with short-lived
* species such as penaeid shrinp which are almost entirely an anmual crop.
| Penaeld stocks can and frequently do ﬂuctuate dramatically from year to year
| for reasons totally unrelated to the activities of man, including fishing. Fish-
| mg effort does reduce the stand.mg crop 1n a glven yea.r but not to the extent
that recrultmnt the i‘ollowmg year is a:f:fected
Even if the MSY coneept were appropriate in the case of shrimp,. computa-
tion of a precise MSY would be difficult by traditional means. One of the more
frequently used methods, the Schaé‘f&"logistic model, requi‘ra: a long time-series
'of both catch and effort data. Although catch data are relatively good, effort
.data are qulte madequate in the southeast shrimp flshery St111 an approxima-
tlon of MSY is cbtainable. As has been descrlbed in Section 8.0 the harvest of ‘
shrimp in the region has fluctua.ted around a relatively flat plateau of approxi-
mately 26 million pounds (heads-on) over the past 30 years. This covers a period
during which the harvest potential of the fleet has increased tremendously (see
Section 8.0). The lack of a ‘con%ponding increase in landings suggests strong-
ly that fhe resource has been fully harvested for many years. If an estimate of
the Tecreational catch is added to the mean commercial harvest, then this combi-
nation should provide a suitable estimate of MSY.
For management purposes, MSY equals all available commercially valuable
shrimp that can be harvested in a given year. This value in heads—off pounds
for the South Atlantic from 1957 to 1980 has ranged from 9,815,000 to 19,610,000
1b... The mean value with an estimated 10 percent added as recreational catch is
16,432,000 1b (25,962,000 1b, heads-on). This value can be used as an MSY for ‘

the region although it will probably be exceeded in some yéars. During the
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' ;‘)erio'd"1957-1980 the mean was exceeded 10 tm by commercial landings alone,
'_ neglecting recreational ‘catch. A possible maximum annual catch for the South
Atlantic would be the sum of the maximum annual catches by species for each

. state. 'Ihis sum is 26 934 ,000 1b (42 556 ,000 1b, heads—on) which is 180 per-

cent of the 1957—1980 mean of ocmnerc1a1 land:mgs. The probablhty of achiev-

- : ing thls mammnn level hawever is probably very low.

',5 4.1 Yleld—Per-Recrult (YPR)

Ideally, shrlmp nnnagers vvcruld prefer to make shrlmp management decisions,
partlcula.rly those mvolvmg season opening: dates, w1th the aid of a reliable
YPR curve. Economic yield is considered over blologlcal yield (weight) because
maximm economic yield usually occurs when shrimp reach a size larger than where
maximum biological y1e1d occurs. Lmdner (1966) demonstrated this in an analysis
.of Tortugas shr:unp flshery ma.nagement A prmary requlrement in developing an
accurate YPR curve 1s a rellahle estlmate of na.tural nnrta.llty (M) Rellable
estlmates of M, however are dlfflcult to obtain (See Section 5.1.5.7). Shrimp
management decisions can vary considerably with different values of M. A lower
M dictates postponement of the shrimp harvest until shrlmp reach a larger size,
whereas, an extremely high M indicates that fishing should proceed as soon as
shr:nmp reach a nnrketable size,

Several researchers have suggested managenent strategies for Pendeus,
Kutkuhn (1966) obtained relatlvely high values for M (See Table 5-9) and recom-
mended that shrlmp in the Tortugas flshery be harvested as soon as they reached
ma.rketable size (about 70 count, heads-off). Other studles by Lindner (1966)
and Berry (1967) indicated that these relatively high values of M lead to the
conclusion that there 1s merit to management procedures designed to protect
small shrimp. | |

-In .'the South Atléntic, published management stratégies related to YPR
exist only for North Carolina. Pink shrimp in Core and Bogue Sounds and brown
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shr.imp inu the New River apparently’ have relatively low natural mortality rates
a.ﬁd migrate offshore at a relatively small size (McCoy, 1972). For maximum ‘
yield, both in weight and value, these shr:.mp should be caught as soon as

they attain an acceptable size Purvis and McCoy (1972) examined overwinter-
ing pink shnmp in Core and Pamlmo Sounds and recommended that these pink
shrlup should a.]so be flshed on as soon as they atta.med a ‘marketable size

v1n the spring. Brown shr:l.mp however remain in Pamlico Sound until they reach
.a relat1ve1y la.rge size. Because of the longer period of residency for brown
shrimp and the rela.tlvely low xmrta.lity rates observed, Purvis and McCoy (1974)
recommended that shrimping in Pamlico Sound be prohibited until the shrimp

" reach a 46-50 count (heads—of%).

5.5  Probable Future Condition

Examination of 1957-1980 landings data (Figure 5-4) shows a considerable
range in annual landings of P. setiferus. _H&ewr, P. a. aztecus andv‘g_. d.
duorarum landings have remained relatively stable. It is doubt ful that there .
will be any 10né£=bermincrease or decrease in shrimp sbundance (landings) which
cannot be attributed to natural conditions. Because of high fecundity .and migra*
tory behavior, the species are capable of rebounding from a very low quantity in
one year, to a large qua.nf:J:.ty in the next year provided environmental conditions
are favorable. | .There -is also no prospect that overfishing employing present
methods will ha::;m the stock.. Iand.ings over the last 30 years have remained sta-
“ble while fishing pressure has increased dramatically. Fluctuations in shrimp
abundance will continue to occur and will be dictated by environmental conditions
(e.g. severe winters, heavy rainfall, drought, etc.). Perhaps the most serious
potential threat to the stocks is loss of habitat to pollution or physical alter-
ation.

During years.-when inshore white shrimp overwintering stocks are greatly .

reduced because of severe winter weather, thereexists the possibility that man-
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Figure 5-4. South Atlantic shrimp landings, 1957-1980.,
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agement action ‘could accelerate the recovery..di the stocks. Elimination of win-
ter and spring fishing mortality off Florida may facilitate northward migration .

of a greater quantity of potential spawners and could possibly result in larger
regional white shnmp stocks in the following summer and fall.



6.0 ~ DESCRIPTION OF THE HABITAT

6.1 = Description of the Habitat

_ “The three camercially important penaeid shrimp of‘ the southeastern United
: States occupy similar habitats with the greatest differences being in optimal sub-
lstrate and ealinity (See Section '5 1 and 5.3). : Appa.nently all three species
‘can tolerate a w1de range o:t‘ hablta.t oondltlons, however there appear:: to be op-
t:lmal condltions wh1ch result 1n the highest growth rates and greatest survival.
Shrmp have a 11fe cycle Wthh requires a vanety of habitats. The habi-
tats can basmally be d1v1ded mto offshore and inshore (see Section 5.1.5). The
‘ high salmlty, oceanic waters serve as habltat for the large mature shrimp which
will spawn offshore. Brown and pink shnmp appa.rently move to relatively deep
continental shelf water and white shrimp appear to remain nearshore in shallower
water (see Section 5.1.4). _

The relatlve abundance of the tbree shnmp spec1es in the South Atlantic
may be related to offshore bottom sediment composition. Kennedy and Barber (in
press) suggest that spawning pink shrimp may be most abundant off Cape Canaveral

and Cape Lookout because that species has an affinity for hard, coarse, and parti-
. cularly calcareous bottom sediments which occur in those areas. They also note
that the nearshore soft sediments correlate well with white and brown shrimp dis-
tributions from northern Florida to Pamlico Sound, North Carolina.

Offshore water alsovserves as habitat for larval and postlarval shrimp.

These shrlmp are planktonic and feed on zooplankton and phytoplankton in the
water colum. ~ There is some evidenoe that postlarval brown shrimp may overwinter
in nearshore bott'orn sediments (Temple :and Fist:her, 1967). Aldrich et al. (1968)
demonstrated that brown shrimp postlarvae buried in laboratory experiments when
water temperature was reduced to 12°-18.5°C (540—62°F) . For their experiments,
they used substrate material taken' from Galveston Bay which was 75 percent clay,

22 percent silt, and 3 percent sand.



6-2
'The inshore phase of the life cycle is perhaps the most critical because
most of the rapid growth occurs here. This critical habitat is dominated on the .

Atlantic coast by smooth cordgrass (Spartina alterniflora) and Juncus (in North

Carolina's Pamlico Sound) which produce: most of the primary production.

Schelske and Ocdum (1961) stated that up to 10 tons of Spartina plant tissues are
produced per acre per year. Turner (1977) found a direct relationship between
comrercial shrimp landings to absolute area and type of estuarine-intertidal
vegt_etation. He suggested that the "...measurements of intertidal areas are re-
lative indici&eof the amount of ''edge'" in an area and are thus indirect measure-
ments of the habitat.” |

Sh.nmp enter the inshore habitat as postlarvae and maintain a benthic

existence. The areas where juveniles appear most abundant have a mud-silt sub-
strate and intennedia:te salinities. Gunter et al. (1964) found that juvenile
wh1te shr:.mp ‘were most abundant in waters of salmltles less than 10 ppt in
| »-Alabana and Texas bays Truesdale (1970) presented somewhat oontz'adlctory in- . '
formation. Hev concluded that salinity, per se, had no effect on postlarval dis-
.tribution and abundance in Trinity Bay, Texas except during periods of high

river discharge. Zein-Fldin and Aidrida (1965) and Zein-Eldin and Griffith (,1970)
found that salinity, per sé, did not affect the growth rate of postlarval shrimp.

Apparently white shrimp have a greater tolerance to low salinity than

brown shrimp. Gumter (1961) attributes the predominance of white shrimp in
Louisiana to the lower estuarine salinities. Conversely, brown shrimp dominate
| in the waters around the much drier Texas. Gunter points out that the oonnec-‘
tion between rainfall and Texas white shrimp production was dramatically illus-
trated in 1957 when a long drought was broken and landings jumped from 2,229,000
pounds in 1957 to 7,370,000 pounds in 1958. Parker (1970) reported brown shrimp
in areas wliere bottom salinity ranged from 0.9 to 36.5 ppt. Gaidry and White

(1973) reported that commercial catches of brown shrimp were poor in those years



 when' séiinities vhere less than 15 pot at:the time postla.rvae were present in
the wtua.rles They also stated that yea.rs of low commercial landlngs of brown
-shrimp were assoclated w1th prolonged estua.nne temperatures of less than 20 C
(68°F) at the tzme of postlarval mmlgrratlon 1nto the estua.ry Laboratory stu-
dl% w1th Juvenlle and a.dult brown ancl wh1te shnmp 1nd1cate that white shrimp
| .are better adapted to tolerate low sa.] 1n1ty, whereas brown shrinp are better

' ; 'adapted to blgher sa.11n1t1es (McFa.rland and Lee 1963) Gunter et al. (1964),

_found that Juvenlle wh1te shnmp were more abundant in areas with waters of sa-

in salmltles between 10 0 and 19 9 ppt""
Juvenile shrimp appea.r to be mcnst abundant at the Spa.rtlna grass - water
. . interface. This "estuarine edge'" is the most productive zone in many estuaries.

32 turbulenoe and stabilization of sedi-

: ments, r1ch bands a.re found along the edges o:E ma.rshes (Odum 1970). Further—
.more Odum (1970) fomd that the percentag% of orgam.c detrltus in sediments
along the shore in the Everglades estua.ry are several times greater than a few
meters offshore. Mock (1967) examined two estuarine habitats, one natural and
one altered by bulk-heading. He found a 0.6 m (2 ft) band of rich organic
mterial_a.long the na‘,tura.'L" shore and very little organic material along the bulk-
headed shore. White shr:'mp were 12.5 times and brown shrimp 2.5 times more num-
_erous in the natural area as in the altered area. I.oesch (1965) found that juve-
nile white shrlmp in Mobile Bay were most abundant nea.rshore in water less than
0 6 m (2 ft) deep oontalnlng large amcunts of organlc detntus Brown shrimp
were congregated in water 0.6 to 0.9;;{ m (2-3 ft) deep where there was attached
vegeta.tion_. | _ | 4

As shrimp increase in size, they bééii_: migrating toward high salinity,
oceanic waters. Parker (1970) observed that size of brown shrimp at the time



of enigx"a.tion is apparently related to deneity of individuals but smaller indi-
viduals tended to concentrate in the shallow peripheral zones. St. Amant et al. .
(1966) observed that as juveniles increased in size they moved%nto deeper, lar-
ger bays, through the lower bays a.rjd to offshore waters. Lindner and Anderson
(1956) stated that surinp size increased from inside to outside waters. The
la.rgest shnmp were in the outs1de waters where salmlty values were highest.
" 6 2  ‘Condition of the Habitat

‘There is little publlshed mformatlon ava:n.lable concerning the present
status of ostuanne shnmp habitat in the South Atlantlc relative to the past
| “Lindall and Saloman (1977) reviewed and summarized the known alteration and
destruction of estuarine habitat affecting fishery resources of the Gulf of
Mexico. They estimated fha.t over 138,000 acres of marsh had been filled through
1977. Comparable data are not readily available for the South Atlantic but
Splnner (1969) estmated wetland acres destroyed fram 1954—1968 in the Atlantlc
coastal states. The South Atlant1c lost an estimated 44 900 acres or 3.2 per— .
cent of coastal wetlands from 1954 to 1968 (Table 6-1).

Spinner's data indicate that 62.6 percent of all east coast United States'
wetlands in 1968 were found from North Carolina to Florida with South Carolina
‘ having the most, 23.5 perceht. Reimold (1977) found the South Atlantic to make-
up 81.6 percent of the east coast's salt marshes and mangrove swamps. He found
33 percent of the marsh area in Georgia and 30 percent in South Carolina. Tiner
(1977) examined South Carolina's coastal marshlands and estimated that less
than 2 percent have been lost as diked dredge-spoil disposal areas. Many coastal
marshlands, however, were altered by European settlers and their descendants for
culture of crops, primarily rice. If the assumption is made that all these areas .
were once natural marshlands, then South Carolina has lost at least 15.8 percent

of its original, natural marsh. State and federal legislation has significantly .
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 slowed the destruction of coastal wetlands but physical alterations to subtidal

and intertidal areas COnti.nue;g under pressure from an increasing population's de- ‘

- mand for waterfront propertieﬁ

Pesticides pose a more 1ns1d10us threa.t to shnnp as well as all aguatic

and marine species. Freshwater runoff laden with pestimdes and other chemicals

from agnculture and other sources are removed and conoentrated by filter feed-
" ing estuarine animals. Oysters, for example, are able to concentrate IDT from
_the water and incorporate it into their pseudofeces, making it available in a
more concentrated form to cieposit féeders (Odum, 1970). ‘Odum et al. (1969) de-
te:ﬁﬁ.ned that detritus particles in estuarine sediments can concentrate IDT

at levels 100,000 times higher than in estuarine waters.

The use of DDT has been outlawed in the United States but other pesticides

are used domestically that can affect marine life. The pesticide malathion,
used in conbating mosquitoes along-the South Atlantic coast, has been shown to
cause mortalities of brown and white shrimp a:fter.aéx"ial épplicatioh (Obnte and
 Parker, 1975). Conte and Parker (1975) reccmmended that the application of
'ma.la;thion be made on adult mosquitoes and marine waters should not be sprayed.
A study done in Texas by Chin and Allen (1957) examined the effects of another
insecticide used in mosquito control. This insecticide (active ingredient:
benzene hexachloride) was determined to be eXtremely t_oxlc to P, s_etifems and
" P. a. agtecus in laboratory experiments, Harder et al. (1980) examined the
rainfall input of the pesticide ‘i:,oxaphene into a South Carolina estuary . They
reportéd'foxaphene washout into the estuary at ooncentmtiohs greater than_
those reported to produce harmful effects in several species of fish and crus-
~taceans in laboratory studies. Courtenay and Roberts (1973) have shown that
‘toxaphene is toxic to P. d. duorarum larvae in laboratory tests. They found a

"significant interaction" at the nauplius, protozoea and mysis stages in tem-



. perature - toxa.phene tests. A 'signi:f:icant Synergism of salinity and toxaphene
' was observed in the mysid stage. | Bioassay work with mullet (Mugil cephalus)

‘and spot (leiostomus xanthurus) indicates that an environmentally-altered form

of toxaphene is apparently just bas to'kic as the parent compound (H. W. Harder,

More drama.tlc effects of pestl« 1de pmsonmg have been observed in same

| . 'South Ch.rolma tida.l creeks Severa.l large whlte shr:unp k111s occurred during

' ,,.the 1970's as a result of appllcatlon of methyl parathlon and toxaphene to ad—-
Ja.oent soybea.n f1e1ds (C M. Bea.rden S.C. Wildl. Mar. Res. Dept.; Charleston,
:S c., pers comn) More reoently, several locallzed fish kills have occurred

presumably as a result of pestlclde—l:a.den rainfall runoff from adjacent tamato

fields (C. R. Richter, S.C. Wildl. Mar. Res. Dept., Charleston, S. C.; pers.

. com. )" At’ present, one can only spewulai:e as to the ultimate impact of pesti-

mdes on shnmp stocks and other marine organlsns but 1t is obvious that these

. ,chemlca.ls should be closely mnltored and controlled

6.3 Habltat Areas o:f Pa.rtlcula.r Concern

‘Ofthe many habltats occupied by penaeid shrimp, the estuarine tidal
creeks and salt marshes are perhaps‘ the most important. These areas provide
abundant food and shelter (iurlng a major growth phase of the shrimp's life cy-
cle. As discussed in Section_v5.1.5, size of shrimp upon reaching the commer-
cial shrimping gm-unds appea.rs to be dependent on density of individuals, It
is 11ke1y then, that a tm.,]or limiting factor in shrimp growth is the availabi-
11ty of nursery hablta.t If th:Ls a.ssumptlon is true, then during years of high
shrimp abundance there is already not enough habitat for mamnun shrimp pro-
duction (biomass). Toumé\intain present production levels and maximum future
production, the remaining saltwater marsh habitat must be protected.

It is well known that -shri.mp are capable of occnpying and flourishing

in estuaries with a wide range of salinites. Optimal salinities for juvenile
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brown and white shr1mp, however seem to be from about 5 ppt to 20 ppt and
and sllghtly higher for p1nk shnmp With regard to these opt].mal condltmns
man-made alterations in river discharge can have significant effects on shrimp
prb&uction. .Increa-ses or decreases in freshwater flow into estuarine waters
‘can. result in changes in shrimp species composition and potentizlly retard
growth rates. Dunng the drought of 1980 a.long the eastern coast of the
United Sta.t&s sa.lmtles in ooastal rivers and creeks were much higher than
noml. As a result shrimp were found further inland than usual (J, D. Whitaker;

S. C. Wildl. Mar. Res. Dept.} Charleston, S.C.} unpbl. data; S. Shipmen, Ga.
Dept. Nat. Res., Brunswick, GA.; pers. comm.; D. Spitzbergen, N.C. Dept. Nat.

Res. and Comm. Dev., Morehead City, N:G.jpers. comn.). With higher than normal
salinities in "inside' waters, shrimp residency times may be lengthened and in-
creased natural mortality may result in fewer shrimp moving to commercial tfawl—
ing grounds. On the other hand, a large increase in freshwater flow into an es-
tuarine system can reduce salinities to less "t_han‘.optimal levels resuitinéin
less available nursery habitat and perhaps forcing shrimp offshore prematurely.

An example of man's .a.ltering ‘'of freshwater flow into an estuary is the
Santee~Cooper rediversion project in South Carolina. Shealy and Bishop (1979)
examined this project and speculated on the possible effects on shrimp. Water
will be diverted from the Cooper River to the Santee River and salinity of
Charleston Harbor water, which is fed in part by the Cooper River, may increase
causing displacement of low-salinity nursery grounds. There may be a decrease
in white shrimp production per unit area and an increase in brown shrimp Iproduc-
tion. Opposite trends in the Santee River estuaries may occur.

. Trawling grounds where shrimp are seasonally -abundant must also be pro-
tected. Open-ocean dumping of dredge spoil can result in shrimp gill erosion
and should not be done in shrimp trawling grounds when shrimp are abundant.
Dumping should also be avoided during the spawning season because the demersal

eggs could be smoothered and destroyed by dredge spoil. Another consideration



| is the alteration of bottom oontours and substrate compos1t10n by dredge spoil
so as to make trawling hazardous or J.mpos31b1e
_ Dredg-lng of nearshore bottams to provide deepwater port capabilities
.my also have a negat1ve 1mpa.ct on shrimp. Channels dredged to 10.7-16.8 m
(35-55 ft) or more from estuanes to equally deep ocean bottom can require
':channels extendlng more than 16.9 km (10 mi) from shore These deep channels
'oould direct shnmp further offshore than nomal A blolog.ca,l consequence
.could be the dlspla.cement of Whlte shnnp spawners w1th a resultant decrease
in recru:Ltment o:f postlarvae to the estuary Impacts on the fishery may be
' h1gher fuel expenditures to reach tramlmg gmtmds and crode.ng of fishing

trawlers and other oonn'erclal vessels in the ship channel.

6.4  Habitat Protection Programs .

| North Carolina South Carolina Georgia and Florida have.all adopted
_ .prograns through 1eg1s1at1on to pmtect the coastal marshes. Generally, all
a.lteratlons of land or water at or below the mean h1gl1 tide mark must be re-‘
v1ewed and approved before work can begm Because the protection programs
vary from state to state, each state is presented separately.

6.4.1 North Carolina

Depa.rtment of Naturél Resources and Commnity Development regulation
defines and protects nursery areas in North Carolina. '"Nursery areas are de-
fined as those areas, in which for réaSons such as food, cover, bottom types,
salinity, temperature end other factors, young finfish and crustaceans spend
the major portions of their initia.l growing season." Bottom disturbing fishf
ing gears, trawls and dredges are prohibited in nursery areas and exoavation
and/or filling activities are ''severely restricted or prohibited." .

The North Carolina Coastal Area Management Act charges the Coastal Re-
sources Commission (CRC) with the responsibility for ;Z_dentifying types of areas

in which uncontrolled or incompatible developmentmlght result in irreversible da-

d.” __;The Act ‘also. d:Lrects ‘the’ CRC to operate 'a permit pro—
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| .grambto cohtml inappropriate or demaging development activities within areas
of environmental concern. Individuals proposing "minof devélépment" in an area
' 6f environmental concern are required to obtain a permit from a local permit

officer, while individuals proposing "major development" activities must obtain

a permit directly from the CRC. Use standards provide guidance for development

ie such a way as to avoid damaging ._é:ensitive areas such as primary nurseries.

6.4.2 South Carolina

. .Act 123 of 1977 was enacted by the General Assembly of South Carolina
to provide for the brotection and .enchancement of the Sté.te's coastal resour-.
ces (South Carolina Coastal Council, 1981). The Act created the South Carolina
Coastal Council which has the duty of "encouraging the protection and sound
development of déastal resources." .’I'ne' Act gives the Council the direct state
authority to deny or issue permits in the critical areas defined in the Act.

- The South Carolina W11d11fe and Marine Resouroes Department as well as all
other state agencies submlts comnents and recomendations to the South Ca.mllna
Coastal Council which makes the State's official ruling.
6.4.3 Georgia

The Coastal Marshlands Protection Act of 1970 requires that anyone who
seeks to remove, fill, dredge or drain or otherwise alter any marshlands with-
in an estuarine area must cbtain a permit from the Coastal Marshlands Protec-
tion Committee. The Coastal Management Act of 1978 created the Georgia Coast-
al Management Board which administers public and private funding to carry out
provisions of the Act and the federal Coastal Zone Management Act, administer
and enforce the provision of the Act, coordinate public participation in de-
velopment of policies to be administered pursuant to the Act and perform any
act necessary to carry out the provisiomsof the Act. The Act gives the QMB
the duty of recommending, to local governments, standards and guidelines for

wise use of land and water resocurces of the coastal zone. Also, the state*s



"Shore Assmtance Act of 1979 1s demgnated to conserve the dynam1c dune fields,
bea.ch% “and offshore bars 'mese v1t.a.1 areas are subJect to a state permit
prooess for any alteratlon of the topogra.phy or vegetatlon

~ The Ooasta.l Flsherles Coastal Protection and Coastal Management Sections

. of Georgla. s Depa.rtment of Natural Resoum% ha.ve several goals pursuant to con-

} servatlon of Georgla. S coastal zone These goals mclude monitoring of coastal
Hresouro&s performmg resea.rch pro,Jects rela.tlve to the ooasta.l zone, regulation
of ma.rshla.nd and shoreland altera.tlon .and publlc educa.tlon |

vy 4 Florida | o

The Florida Depa.rtment of Emnmnmenta.l Regulatlon (DER) has primary re-

spons1b111ty for protectlng Flonda‘s coastal zone. A permt from DER must be

' obtained before any non—exempt alterations can be made in coastal marshlands.

Dredging and flllmg a.ctlmtles in "bavs, bayous sounds estuanes and natural
trlbut:a.rleﬁ theneto” require a DER permlt Before issuance of a pemnt a bio- |
- logical survey, ecologlcal survey, and hydrographlc survey- (if deemed necessary
" by DER) must be made with reference to the effects of the a.ct1V1ty upon fish,
. wildlife and other natural resources. Less extensive surveys may be prepared

in evaluating "minor" projects.

Ea.ch state in the South Atlantic has guldellnes for evaluating proposed
“wetland alterations. These guidelines are similar for each state and some al-
~ teration activities addressed include docks and piers; bulkheads and seawalls;
Jetties and groins;- cables, pipelines and transrnission lines; marina location
and design; transportation; dredging and filling; navigation channels and access
channeis; deposition of dredged materials; sewage lagoons and impoundments;
marsh 1mpoundments for recreaticnal and/or comercial act1v1t1es development
activities on barrier islands and coastal dunes and non-water dependent struc-

tures .



|  en
The Rivers and Harbors Act 6:f 1829 and Section 404 of the Federal Water
Pollufion O;mtrol Act of 1977 give federal permitting responsibility to the .
United States Army Corps of Engineers. A pemit from the Corps of Engineers
is required for any type of construction or other alteration in navigable
waters of thé United States, including all coastal waters and contiguous or ad-
;jécenf wétlands of the United States (Bara et al., 1977). The Na._tional Marine
Fisheries Service and the United States Fish and Wildlife Service also review
and comment on wetland: alterations that may affect resources for which they
have responsibility. The Environmental Protection Agency regulates discharge
of effluents and the Federal Water Pollution Control Act and amendments of 1972
(33 U.S.C. 1251-1376) require states and regions to plan for land use to control
. _16cation of new sources of pollution. _
The National Ocean Pollution Research and Development and Monitoring
Plannmg Act of 1978 (P.L. 95—273) designates NOAA as lead agency in developlng »
" a plan for a program relatmg to ocean pollutlon resea.rch development and moni- .

: torlng
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. '17;0,' ‘- )*‘FI'SHERY' MANAMFJURISDICT'I@I; TAWS AND ‘POLICIES

Management Institutlons : - s
Management of the shnmp flshery m the four Southeastern Atlantic States

o 'has tradltlonally been based on. Sta.te and local laws and regulations These

1aws a.nd regulations are generally de51g1ed to oontrol seasons flshing a.neas,

:*ffand the s1ze of shnmp that can be canght These mg‘ﬂatlms are based upon

"-"‘ f_ :biologxcal (protectlon of Juveniles nursery areas spawners etc ), economic

i

: ;_(ma:umum neturns to f1shermen) and fsm 0'—p0'fft1 »5;:”’5‘ ide

A (Aol gy

On.S oLt

f;Speclflc A

: " ‘zegulatlons conoeming seasons areas gea,r, methods lloenses and taxes, v

: reciproca.l agreements and reporting requlrenents exhlblt varlatlon from state
-to state as do law enforcement systems and penaltles for wolatlons (Table 7—1)

Although all four states ha.ve provisions for adOptlon.of rules and regula—

”_the shrlmp flshery, 1n many mstances ;ex1st1_ng statues’
or leglslatlve and admmstratlve procedures 1mpede short term declslon—makmg
| _ in crltlcal 51tuat10ns Of the four sta.tes included in this study North Caro-
11na. cm:rently has perhaps the most fle:able adm1nlst1:at1ve and regulatory sys-
tem pertaining to shrimp management. The states of South Carolina, Georgia, and
Florida all have limited flexibility in various aspects of shrimp management due
to existing state and 1oca1. statutes. At present, only South Carolina does not
have leglslatlve authorlty to enter recipmcal shr1mp management agreement with
the other States.f : L » o

Enforcement and monltormg prograns related to Shl'lmp regulatlons also
.dlffer s1gn1f1cant1y among the four states In some cases, specific law enforce-
ment wmits exist under the direct control of the coastal management unit or divi-
sion, while in othersf ‘law enforcement sections are re$ponsib1e for enforeing
game and freshwater f;sherles as well as ooastal fisheries laws Manpower, equip-
: 'ment and other coastal law enforcement capabllltles and needs also vary widely

among the four states
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~A11 four States have coasta.l zone manageuent lmlts concerned with the
protectlon of estuarine and wetland habitat (shrimp nursery areas). In North
| Carolina, Georgla and Florida, the same natural resource agencies.that-heveshrinp
fishery managerent responsibilities also have coastal zone management (includ-
ing pemttlng) authority. ' ' o
v ’Ihe follovn.ng is a smmrlza.tlon of ex:.stlng shnmp management systems
in each state

711 NorthCa.rolma

. The organlzatlona.l unit respons1ble for mnagemnt and regulatlon of
marine and estuarine resources in North Carolina is the Department of Natural
Resources and Commnity Development. The Department's Division of Marine
Fisheries is the crganizational unit charged with coastal fisheries management
functioné. This Division is governed by the North Carolina Marine Fisheries
Commission, Whlch is respon51b1e for the promulgatlon of rules and regulatlons
'-'A Ccmnercml and ‘Sports F1sher1es Adv150ry Oommttee functions in an advisory
" capacity to the Co_mnission and the Division. The sta.ff prepares suggested
regulations and submits them to the Commission. The specific authority of the
Division with respect to regulation of coastal fisheries is provided under
Title 15, Chapter 3 of the North Carolina Administrative Code.

The North Camling_ coastal shrimp management system is quite flexible,
and most of the regulatory anthoi‘ity is under the Division, its Director, and
- the Commission. General statutes thensélves deal primarily with licenses,
taxes, reoord keeping, enforcement, and leasing procedures. All other matters,
including opening or closing of seasons and areas to shrimping gear and equip-
ment restrictions, and other aspects of shrimp management are controlled
thivugh regulations pramilgated by the Division. North Carolina G.S. 113-133

abolished local coastal fishing laws, although there are same regulations pro-



= )mulgated whid1 deal w1th the restrlct Lon of shr:.mpmg 1n Spe01f1c a.reas of
) a.lwaters Cl e T 4
The Law Enforcenent Sectlon of the North Carolina. Marine Flsherles

*._D1v1s1on has ﬁsherles 1nspectors in 1.he ooastaJ. a.rea who are prlmamly con-

o "}‘7 1, 2gSOuth Carolina

: cerned w1th the enforcement of fishenes dredge and f111 a.nd state health

L _j In South Camllhe., the W:I.ldhfe and Ma.rine Resources Department is the

‘, . A- agency having ooastal 1’1sher1$ managuanent respons1b111ty 'Ihe Depa.rtment is

| "governed by 2 nine—man boa.rd the South Ca.rolma W11d11fe a.nd Marine Resources

ll Camussmn.. ’Ihe DepartnEnt's D1v1s:.on of Marme R@ouroes has jurisdiction
o 'over all saltwater fJ.sh fishing and Elsherles
‘ Coasta,l flsherles lams for South Carol:.na are contained in Chapter 17
A Title 50, South Carolma Code of I.aws 1976 as amended The Division is author—-
. 1zed to pranulgate rules and regulatlons for the control of flsherles consistent
with emstlng state p011c1es and statutes. '
| .~ Most oi’ the regulatory authorlty oi’ the Division is specified by statute,
mcludlng prov1s10ns for legal trawling areas,. gear restrictions, licenses and
taxes etc., The D1v1s10n does have oons1derab1e f1ex1b111ty in shrimp manage-
ment msofa.t as control oi’ the season in coasta,l waters is concerned, and any
‘a.rea where lega.l trawllng is permltted may be opened or closed at a.ny time to
‘,.a.ny type of camlerclal fishing act1v11;y. . R
’ 'I‘he law enforcement unlt of the South Carollna W11d11fe and Marlne Resour-

}-ces Department is the Division of La.w Enforoement and Boating. The duties of
 this Division include the enforcement of statutes and regulations relative to
game and fx'estmvater fisheries, boating, and marine resources. The Division has
nine districts throughout the state with one, the Coastal Envirommental Enforce—

ment District, being primarily responsible for marine resources law enforcement.




f?lsceoma | SRR B
| ’Ihe Ooastal Resources Dlwsion Georgla Department of Natural Resources
is the_ organizational unit primarily respons1b1e.for coastal fisheries manage-

ment and enforcement. The- Depa.rtment is headed by a Ccmhissioner and a 15 per-

son Boa.rd of Natural Resources. As in South Carollna much of the regulatory

‘; authorlzatlon of the D1v181on related to shnmp managanent is spec1f1ed by
. ; .‘.’: State 1eg1s1a.t10n
| Georgla statutes pertaming to shrimp a.llow scme ﬂex1b1111:y in the open-

N 'ing and closmg of seasons based on eleven cntena of mldlife research and

management establlshed uncbr State lawv Other aspects relating to vessel
lloenses gea.r restnctmns, etc. are specified by statute. The Board has the
authority to pmm:lgate regulatlons perta:mlng to coastal fisheries not con-

. trary to exxst:.ng statutes.

The Law Enforoement Sectlon of the Depa.rtment has enforoement powers per—
ta:mlng to all game, freshwater flshlng, coastal’ flshmg, dredge and f111
boating, and water quality laws in the state.
7.1.4.Florida (East Coast)

In Flerida., the Department of Natural Resources is charged with the admin-
istration, supervision, development, and conservation of all natural resources.
The Marine Resources Division of the Department is specifically responsible for
the management of coastal flsherles resources including shrimp. |
v legislation perta:.nlng to the shrlmp fishery is contained in Chapters 370
" of the Florida Statutes Annotated, and in Chapter 16B of the Florida Administra-
tive Code (Regulations). General statutes include pfbvision for licenses and
taxes, enforcement, gear restrictions, and the regulation of fisheries for vari-
ous species such as shrimp. Administrative regulations may be pramlgated by
the Department to implement, interpret, or make specific the statutory require-
ments conderning various species. These regulations require review by a legis-~
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latlve oomm.ttee Generally, the shrimp lmnagement system in Flonda. as set

| forth in the statutes, is relatlvely mﬂexxble, and allows for limited regu-

.1ato_ry authorlty thmugh adm:l.nlstratljne dlscret;on. The Florida legislature

has a.lso adopted numerous locai laws ﬁhj.ch-regnla:te shnmplng in various coun-

. ‘. The Department s Burea.u of I.a:w E}n:forcement the Manne Patrol is the .

orgamzatlonal umt mpons1b1e for th<= eni’orcement o:f sa.ltwa.ter flsherles

- laws and regulatlons 'Ihe Manne Patrol 1s also respons1ble for the enforce-
.ment of boa.ting, dredge and f111 water quallty, and shellfish’ sa,nlta.tlon

: laws and regulatlons - '

7.2  Summary of State and Local I.aws Regulatlons and Pohcles

7.2.1 North Carolina

_a.. ‘Licenses and Taxes

Comercial Fishing Vessels

- ) Wlthout rmtors $1 00
- With motors, lass than 18 f t 1ength $3.00
With motors, 18-26 ft length - $O.50/ft
With motors, 26 ft + in length - $0.?5/ft
Non-resident, any length - $200.00 |
Shrimp Dealer and Individual Licenses — $10.00/year (shrimp dealer)

Bait dealers may operate under this license, or a finfish dealers

license.

Taxes on Shrimp Caught - Green, heads off - $0.15/100 1b or
0.10/100 1b, heads on |

- ‘Shrinip Gear Licenses - None

* Annual Licensing Period — January 1 — December 1

Record Keeping Requirements - G.S. 113-157 (e), 113-163 (applies

primarily to seafood dealers).
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 b. Bec1proca1 Ageements o _
Sect:Lons 113-223 and. 113-181 (N C.G.S.) conta.ln general provisions

whereby the State of -North Caro]_.ina_. _nay enter into reciprocal agreement concern-
ing coastal fisheries mtters. Under these statutes the state has reciprocal
agreement authority which would mclude pra.ctlca.lly any aspect of shrimp manage-
ment in terntorlal wa.ters Sectlon 113-161 a.lso provided that such states ac~
cord smla.r privileges to North Ca.rollna 11cense holders (Refer to North
Carolma Marine Fishenes Regulation 15 NCAC 38-204 for addltlonal information).
' é. _R_eﬂations - ' '

| Restrictions on Gear and Fishing Methods

Non-commercial shrimp gear is defined as seines less than 12 ft in
length and dip‘nets.
" Channel or stationary nets may not be used in any location where

- they mig;xt constitute a hazard to navigation; and cannot block more than two-

" thirds of'amf natural or man-made waterway. Channel nets used in coastal fish-
ing waters for taking shr:imp.nay not exceed 40 yards in length and must be pro-
perly buoyed and marked.

Mesh Size of Shrimp Nets

Minimum mesh size for shrimp nets is 1 1/2 in stretched mesh. Hand
seines and fixed (channel) nets, float nets, and butterfly nets may have a mini-
mm mesh size of 1.1/4 in stretch (such nets may not have an inner or outer liner
of any mesh size). There are no minimm mesh size. restrictions on cast nets.

Seasons, Areas, Etc

No person shall take, attempt to take or possess aboard a vessel,
shrimp taken by any method other than by a cast or fixed net, from the coastal
waters of North Carolina: _ |

(1) Between one hour after sunset on any Saturday and one hour be-

fore sunset on the following Sunday, except in the Atlantic Ocean.



(2) Between Janua.ry 1 and the date upon Whlch the season shall be
opened by the Secretary ' » -, N
| (3) In spec:1f1ed closed sanc'tuary a.reas Primary nursery areas
e deflned by regulatlon and closed: at all times. Secondary
il "nursery areas are Open only a;fter they have oeased to be or

’ ceased to serve as such

) Openmg and Clos:Lng Season | _-" _

pee "The Secretary, act:Lng upon the adv1ce of the D1rector nny open or

| _ close the shrlmp season in var:tous waters based upon reasonable and prudent

'_mnagenent of marine and estuarme resources. 'Ihe Season may be closed at any

tlme upon. 48 hour notice for the protectlon of mderswed shrimp (this regula—

- tion does not apply to channel or fixed nets)

" Bait Shrnnplng B
North Ca.rol:ma has no- speclflc regulatlons on bait shrimping. L:Loense

nequirements and general prov1s1ons fc»r shrlmpmg apply, however., There is a

o "2.'_ 100 shr1mp per person limit for a cast net used in closed shrimping areas, which

tends to limit vsuch activity to catching bait.

" Miscelldneous

Other general regulations apply to the restrictions of nets and seasons

in specific areas of North Carolina coastal waters.

-d. = Scientific Permits ‘
Section 113-261, N.C.G.S.
e. ' Limited Entry

l' No privisions for limited entry are oontalned in N.C. fisheries laws or

_ regulatlons

7.2.2 South Cdrolina

a. Licenses and Taxes

 Gamercial Tishing Vessels
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- ‘Resident shrimp trawler - $75 00 _
Non-resident shrimp trawler - $200v.00 - ‘ .
~ Comercial vessels under 18 £t - $2.50 (except for trawlers)
Commercial vessels in excess of 18 ft - $10 00 (except for trawlers)
-Shnmp Dealers and Ind1v1dua1 Licenses’

g »  ﬂInd1v1dual Conmerc1al Shnnp Llcense (Requlred of trawler captain) -
| _‘ShrinpDea.lersLlcense $2000
AFSherp Processor's License $100. 00
Bait Dealer's Llcense - $5. 00
'TaxesonShrmpca‘uggthouthCa.rolma

- None
. Shrimp Gear licenses
* Channel Net - $5.00

- July 1 - June 30 -
Record Keeping Requirements - Sections 50-5-120, 50-17-530, 50-17-1310,
50-17-2310 -
b. Reciprocal Agreement |
There is currently no authorization in the South Carolina Code of Laws

for the Departnient or Division to eni:er into reciprocal agreement with other states
pertaining to shrimp management or licensing.
C. )Rega'tionsm ‘ |
It is unlawful to place or set any nef, seine or-cther device to extend
more than one-half the width of any tidal stream or waterway at any stage of the
tide. | |

Shrimp Seines (Section 50-17-1020) .

Such seines may be used for comrercial or personal use and cannot ex-
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'ceed 40 ft in. 1eng1:h A nunmnm nesh requlrement of 1/2 in (nylon) or 9/16 in
"(cotton) squa.re mesh, is prov:.ded. Nc) restrictions exist ¢n east nets, drop

o nets or d1p nets i’or personal shnmpmg. ,-

. ('ha.nnel Nets (Section 50-17- 1020)

Mamnun nnuth w1dth a.llowab]e :Eor channel nets 1s 80 ft, and a mesh
'?

",sn.ze no smaller than 3/41nsquare mesh maybeused .
Seasons Areas Etc. ' |

b L . 'I‘rawlmg Seasons and Areas* (Sectlon 50-17-1510 50-17-1520)
' Snoreline to three-mile lmnt May 15 - Decenber 21. Sounds and Bays:
August 15 - 'Decenber 15 except for CaJlbogue Sound (Septeuber 1 - Novenber 1).
Trawllng 1s nestncted w1th1n one—quarter or one-half mile of the shore-
| ine along most inhsbited beaches during May 15 - Septenber 15. It is also unlaw-
B ‘.:ful to trawl w1th1n one—ha.lf mile of a.nLy flshmg p1er in Horry County. All inter-
. nal estuar:me areas, exoept six sounds and ba.ys are cons1dered nursery areas and
are off-limits to shrimp trawling. | - '
o Trawling is unlawful from one—half hour a.fter offic1a.1 sunset until
: ‘one-half hourl before offlcla.l sunrise in any lega.l state waters.
Bait Shrimp Regulations
‘South Carolina has no prov:.smns for bait shrimp operations, other than

the requlrements for ba.lt dealer's licenses. Cast nets seines, drop nets and dip
nets may be used to take ba:l.t shrunp 1n tldal creeks, rivers, or streams.

Miscellaneous Prov1s1ons

Any vessel operating in areas where trawling is elosed is required to
have trawl nets on board at all times. This makes it obvious to law enforcement
that nets are not in the water Legal trawling boundanes are specified in Arti-
cle 11, South Ca:rollna. Code of Laws, 1962 as amended Requlrenents for

*Section 50-17-1590 provides that the Cammission may open or close any of the
listed areas at any time, if it believes such action should be taken in the best
interest. of the State..
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shrlnp channel net pen'm:l.ts are speclﬁed by rule and regulation. Persans using
& channel or set net for shrimp in coastal waters rmst obtain a permit from the
D1v1s10n, which specifies the area(s); where said net may be used.
Sod Sc1ent:|_f1c Collecticn Permits (Secticn ‘50-17-70)

South 'Carolma Code of Laws, as amended.
e Lim:.ted Entry

A 11m1t of 100 cha.nnel net llcenses was :unposed by 1980 legislation.

e .""Llcenses and 'I‘a.xes

" Commercial Vessels

' Trawlers I8 £t and giter— $50.00
Trawlers over18:£t—$50.00 + $3700/¢t over 18'ft
. Non—res:.dents are charged at the above rates plus $25.00 per vessel.
If non-residents home State charges a fee in excess of this amount, the non-resi-
dent must pay the same ammmt whlch' his State would cha.rge a Georgla resldent
A $5 000.00 cash or forfelture bond must be filed by each shrimp boat
11cense applicant.

Individual and Dealer Licenses

Personal Commercial License (Resident) - $10.25
Personal Commercial License (Non-resident) - $100.25
Wholesale Fish Dealer - $50.00 (Dept. of Agriculture)
g Sport Bait Shrimp Trawling - $5.00 resident, $75.00 non-resident
Commercial Bait Shrimp Trawling - $2.00 resident, $5.00 non-resident

Taxes on Shrimp Caught - None

Annual Licensing Period - April 1 - March 31

Shrimp Gear Licenses - None

Record Keeping Requirements - Sections 45-217; 45-218.1
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b Reclprocal Agneements - Sect:lon 45-114 (9) prov:l.des that the Board

of Natural Resources may enter 1nto cooperatlve agreements with educatlonaZL 1nst1—

tutions and federa.ll, state and other agencies _to praomote wildlife mnagement and
conservdtion. ; This sectidn appa;'ently prdvid&s_broa.d authority to enter into re-
- ciprocal agreement. o |
: | c., Regu_l dflons |
i Rastrictlons on Gear and Fishtmg Methods

Cast Dets and bait shnmp trswls of less than 20' may be used for taking
’ shrlmp in tldal creeks, streams -and rivers. Seines of twelve feet or less and a
. nn.xjmmn mesh of .l—inch. stretched may be: used in .any saltwaters. Seines up to 100
feet in length with a mesh of no less than 1 1/4 inches may be used on certain

ocean beaches. No restrictions or catch vlimits on cast nets, but shrimping areas

cannot be baii:ed.
SeaSons Areas Etc.

. S Trawh.ng Season (Sectlon 45—°i05)

The shrimp trawling season in Georgia may be opened by DNR from June 1

through Decenber 31 provided the shrimp meet the eleven criteria of wildlife re-

. search and management which must be considered in making a decision to open or
close the season. During Jénuary and February offshore waters may be opened
based on the same criteria as above. Provision is also made that adequate sampl-
ing must be conducted to détermine shrimp count sizes. Actions must be taken in
aocofdance with cﬁrrent sound wildlife research and management principles,' and
24 hour notice is required.

Trawlmg Hours

(bxmlerc1al food shrimping legal only between 5 A.M. EST (6 A.M. EDT)
and 8 P.M. EST (9 P.M. EDT).

Bait Shrimp Regulations (Section 45-935, 45-935.1)
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Any person may at ahy time,a.nd in areas specified for such purpose
use a power—drami net not exceeding 10 ft across the mouth, for the purpose of .
taking shrimp to be used “for live bait for personal use. Catch is limited to
two quarts of shrimp per person, or four quarts per bqé.t at any time (4 quarts
per person ‘and 8 qua.rts per any 24 hour period). 4

Any person enga.ged in ccmnarcla.l ba.lt shn.mpmg mist own or be em-
ployed by an establlshed ba.1t dea.lersh:Lp in Georg1a, a.nd must post a $1,000 bond
| and obtaln the neoessary lloenses requlred by law. 'Quallfled persons so licensed
| may use trawl nets not larger than 20 ft across the mouth for taking live bait for
sale in state waters. |

Miscellaneous (45-903(3))

The Deﬁa.rtment has the power to close any area in the tidal or salt-
- water areas of the state to commercial shr:unp:mg in the event of disaster or -
emergency 31tuat10ns

d. Sclentn’lc Collection Permlts (Georgla Statute 45.208) o .

e. Limited Entry

'Sections 45-114(3) and- 45-101.1 in the absence of any constitutional
impediments, would apparently provide for the establishment of a system of limited
entry. ' '

7.2.4 Florida

a. Licenses and Taxes

Motor Boats (Includes shrimp vessels)

Class A-1 - (less than 12 ft) - $2.50
Class A-2 - 12-16 £t - $6.50
Class 1 - 16-26 ft - $11.50
Class 2 — 2640 ft — $31.50
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‘Class 3 - 40 =652t .
' ;Cla.ss 4 - 65

s A__(Non re51dent fee $50 00 in a.ddltlon to above).

“ Indiv1dua1 and Dea.ler Licenses -
_i'_ Resident Wholesale - $100 00 T
£ “I;TA_T".,_Non—res1dent Wholesale K $15|0 00 B
| Allen Wholesa.le - $500 00
 Resident Retail - $10.00 S
Non—res:Ldent Reta.ll - $25 00
~ Alien Reta11 - $50 00
Alien and Non—res1dent Comnerclal Fisherman's L1censes - $25.00

: Shrimp flshery perm:.ts are requlred by the Director which spec1fy the

, type of gea.r to be used in different sectlons of open areas.

x

" Taxes on Shrlmp Caught Nome

Ahnual L1cens1ng Period - July 1 - June 30

Shrimp Gear Liéense - None
Record Keeping Requirements - Section 370.061(5)

" b. _Reciprocal Agreements
Section 370.18 pa'ta.insAto access to fishery resources, specifically
shrimp and prawn. Provision is nade whereby the citizens of Florida may be per-

mltted to catch shr:mp or prawn from the wa.ters under the Jurlsdmtlon of other

States: upon szmllar agreements to allow non—res:Ldents to fish or catch seafood

in Florida.
c. Regulations
Restrictions on Gear and Fishing Methods

Florida has numerous county (local) laws pertaining to area and type
of. gear vhich can be used for taking shrimp. Statewide, it is wnlawful to ob-

struct any tidal waterwéy with a seine, net, or other device except gill nets, to

B



prevent the free passage of fish (370. 08) Shrimp traps are restricted as to

.sme and construction (370. 08(2))

Seasons, Areas, Etc.
Trawling Season and Areas

Generally, the shrimping season. is controlled by the Department under
the provisions of Sections 370 15 370.151, 370. 153 and 370.156. No specific
dates are set . for statewide seasons with areas being opened or closed according
to shrimp ccnmt s1ze, as detenmned by samplmg by the Marine Resources D1v1s1on.
Ce<rta:m a.reas are closed to coumercla.l trawlmg at all times.

Nl t in

, It is unlawful to catch or attempt to catch shrimp or prawn in any
county. bordering on the Atlantic Ocean of Florida at night by trawling, except
‘during-the months of June, July and August

| Bait Shrimpin J o
Live bait shrimping, including trawllng, is leg'al in most of the

territorial waters of Florida's east coast. Permits are required for bait
shrimping from the Division which may specify the type of equipment necessary
" to catch and maintain shrimp alive after capture, as well as requirements for
.handling, transporting and hiarketing. In some counties, a license fee is re-
quired and size of trawls, restricted areas, etc. are defined. Bait shrimp
permits for. pleasure fishermen are specified by regulation. on a county basis.
Specific areas in coastal waters are designated as sanctuaries or
nursery areas and are closed permanently to shrimp trawling. In most inland
waters (tidal creeks, estuaries), only cast nets or bait shrimping is allowed.
Shrimp Catch Regulations

It is illegal to have in possession on board any vessel or in any
place of business small shrimp in excess of 5 percent of the total poundage.

Small shrimp or prawn are defined as those requiring more than 47 heads-on



‘7-17
(70 count heads—off) to mke one pound Random sampling is done to determine
.the percentage of small shr].mp in the oatch (Section 380 15(2))

d. Scientlflc Oollection Peants (G.S. 380.10)

' e'.," L:Lnnted Entry
N No precedents for llmited entry have been establlshed and there are

'_no specn’lc leglslative prov1s:.or$for ane in Florlda saltwater fisheries laws.

7.3 " International Treaties and Agreements SRR

o Currently there 1s no forelgn fl.shery for shrnnp in. State waters or in the
U.S. Fishery Oonservation Zone oi’ the Southeastern Atlantlc region. In the future,
i any shnmp managenent plan developed by. the South Atlantlc Fishery Management Coun-
cil would probably consider access to :Eoreign fishing only if an available surplus
. of shrlmp in excess of U.s. harv%ting capaclty existed and a GIFA were in effect

with the mpective country involved.

7.4 Federal Laws, Regulations. and P()llCleS
- The Magnuson Fishery Oonservatlon and Management Act of 1976 (PL 94-265) as
amended, defines specn.fic prooedures for the management of fisherles within the
FCZ. Prior to the enactment of this law, there was no legal mechanism for the
management of shrimp stocks in waters beyond the States' territorial seas.

The MFCMA provides for exclusive United States management authority over the
fishery resources within a Fishery Conservation Zone extending from the seaward
boundary of the States' territorial sea (three nautical miles) to a point 200 miles
from shore.. Responsibility for developing fishery management plans for the South
Atlantic is vested in the South Atlantic Fishery Managment Coundil; implementation
and enforcement of any regulations pertinent to the management of fisheries within
the Fisheries Conservation Zone are the responsibility of the Secretary of Commerce
and Secretary of the Department wherein the U.S. Coast Guard is located.

Successful implenentation of any future shrimp management plan will require
unity of purpose between Federal regul.atlons and those of the four Southeastern

Atlantic states.



o In a.de.tlon to the FQMA, the following Federal legislatlon would be appli-
- cable to a shnmp management plan for the Southeastern Atlantlc o .
1) 'Ihe Coastal Zone Management Act of 1972 as amended provides for
| ‘»plannmg and management of coastal areas.
_ 2) Natlona.l W11d11fe Refuges and Natlona.l Seasbom are regulated by the-
‘Natlonal Park Serv1ce Department of the Interior. . , _
| ~3)- 'Ihe Marine Protectlon Research and Sancﬁzanes Act of 19‘72 prov1des
the anthorlty to regulate dl.nnplng of a.ll types of mtena.ls into ocean waters
" 4) 'The Outer Continental Shelf Lands Act (OCS Lands Act) allows the ex-
' ploratmn and developnent of nn.nera.l resources loca.ted on the shelf. Shrimp-
ing under a FMP could be affected due to the loss of trawlable areas resulting

- from structures necessary for petroleum developnent

5) Amendments to the OCS Lands Act created an offshore 0il Sp111 Pollution
Md. Owners and operators of offshore facilities and of vessels transporting oil
i from such facilities will be required to comply with and maintain evidence of fi- .
nancial responsibility and to pay for damages caused by them up to certain limits.

6) The Federal Water Pollution Control Act as amended by the Clean Water
Act of 1977 represents a significant increase in the Federal regulatory effort
to prevent discharges of pdilutants into the nation's waters. The Corps of Engi-
neers is authorized to issue general permits for dredge and £ill discharges which
-Wlll have only mlnmnl cmlulatlve adverse effects on the env1ronment The Envi-
ronnenta.l Protection Agency has supervisory authority over states*' dredge and
£ill permit prograzrs under the Natlonal Pollutant Discharge Elimination System.

7 ) 'lhe’MarimMannal Protectlon Act of 1972 prov1des for the conservation

8) The Endangered Specles Act of 1973 provides for the conservation of
endangered and threatened species, including sea turtles, which may be caught .
in shrimp otter trawls.



'»‘8.07 DESCRIPTION OF FISHING ACTIVITIES AFFECTING THE STOCK COMPRISING i

THE MANAGEMENT UNIT

;8‘.»1 HJ.story of Exploltatlon - _ S

| Althoug,h extenswe conmerc:.al use o:f the shnmp rosource was not nade unt11>
a.fter the flrst quarter of thls century, 1t had been explolted to lesser degrees
for many years pnor Unquestlonably, c:oastal Indlans caught shnnp as part of
their food Such subs1stence shnmpmg a.ctiv1tles were appa.rently learned through
observa.tlon and experience and oontinuedl by European settlers Records indicate
the use of bow nets in the estuanes of North @a.rolma as early as 1709 (Maiolo
and Still, 1981) D.m.ng Oolonlal yea.rs through the first half of the nineteenth

. century and up through the War for Southern Independence coastal residents were

. =Y

: Ca.llfornla durlng 1869 (Malolo and Still, 1981), it was not long thereafter that

famlliar w1th the flne taste of shr:unp however due to 11.m1ted transportation and
11tt1e practlcal neans of pr&servatlon, dlstnbut:l.on of shr:.mp was restricted to
1oca.1 markets durmg 11m1ted seasons A

Although shr:l.mp flrst became important conmerclally in- the United States in-

,_the fishery in the South Atlant:.c states reached comnercml proportions. When the

U.S. Bureau of Flsherles began canpllmg shrimp landings data in 1880, the four

- South Atlantic:states produced 821,000 1b for market (Tahle 8-1). South Carolina

~ and lasting through the first decade of the twentieth century, was use of haul

was the leading producer in 1880, lending 630,000 lb. From its early beginning,
the South Atlantic fishery has grown as part of the most valuable fishery in the
Unlted States to be valued at over 50 million dollars to fishermen annually and
~employing several thousand people _ ‘

The prJ.mary nethod of capture by the comrerclal J_ndustry, beginning in 1872
seies. Reaching up to 549 m (1,800 £t) in length and 4.3 m (14 ft) in depth with
A2, 7—%2.111:!31 (Q.-‘S—ll 5 in) mesh, haul seines were labor intenswe and inefficient and

were limited as to the areas in which they oould be worked. Cast nets up to 4.3 m



“Table 8-1. Recorded commercial production of shrimp (thousandsof pounds, heads-
on) landed in each South Atlantic State, during 1880 through 1980. (Sources: 1880-

1976 - Fishery Statistics of the U.S.,. 1965-1976; 1977-1978 Shrimp Landings, An- .
nual Summary 1977,1978; 1979-1980 South Atlantic State/Federal Statistics Program.

~

S ’ North " South ' Georgia i~Florida Total
~ . Carolina Carolina = ¥ - (East Coast)
180 . . 63 . - 830 56 72
1887 . - - 120 - 1338 185 1
1888 124 359 5191 2
1889 135 380 150 78
1890 144 372 - 162 66
1897 146 374 68 39
1902 - 370 , 3,013
1908 371 452 - 528 4,346
1918 940 55 5,793 8,868
1923 1,658 355 10,668 11,024
1927 1,276 1,657 12,280 14,779
1928 845 - 431 9,526 22,507
1929 897 288 12,378 17,266
1930 1,299 703 8,853 15,260
1931 .,338 2,635 5,471 17,050
1932 1,292 1,501 3,602 17,068
1934 2,564 1,801 . 6,843 14,753
1936 3,815 1,101 9,715 18,946
1937 4,184 - 1,201 9,504 12,547
1938 4,569 3,723. 10,426 8,847
1939 4,811 4,000 10,802 7,982
1940 4,156 1,784 9,336 7,426
1945 10,614 4,696 16,392 11,879
1950 8,311 7,746 11,157 9,267
1951 8,200 3,730 7,608 8,233
1952 8,713 4,072 . 5,901 6,895
1953 14,645 ' 5,086 7,535 5,667 -
1954 9,182 6,644 7,742 5,078
1955 10,324 6,918 - 17,161 4,136
1956 6,243 5,589 7,991 5,695
1957 7,933 6,690 8,788 5,179
1958 2,519 5,815 8,746 5,504
1959 6,378 7,515 7,602 - 4,511
1960 - 5,988 8,030 10,403 6,793
1961 3,016 3,907 6,810 6,016
1962 5,805 6,474 8,610 5,189
1963 3,374 2,201 5,448 4,506
1964 4,279 2,632 5,932 4,491
1965 5,416 6,795 8,585 5,395
1966 5,697 4,263 6,476 5,039
1967 - 4,919 4,088 6,657 4,933
1968+ 4,616 6,333 ' 8,536 4,800(4,793)
1969 7,854 5,817 8,447 5,188
1970 5,054 4,951 5,996 4,606
1971 - 7,615 10,753 ' 8,862 3,970
1972 5,563 8,085 7,258 4,341
1973 5,003 8,256 8,248 3,061

A



Carolina ~ Carolina = Georgia (East Coast) Total

3,992 27,001
8,866 . - 2,806 24,926
... 8,653 .- 3,000 26,108
600 i 4,338(4 .383) 4)505 3,546 18,079(18,024)
.. 5,083 " 5.,517(5, 671) 4,206 17,767(17,921)
L. .8.240 . 9VT13 . 6,724 29,618
7,214 8,304 7,638 33,069

.".Note - Rock shnmp and roya.l red sh.m.m;o poundag% are mcluded
*Dlsparity emsts in Shr:mp La.nd:mgg data.




(‘14. ft) in dianéter supplied 'é.-sxm.il portion of the comercial catch during that

In the 1890's, the otter traﬁl which had been developed from the beam trawl
~_ in England was mtmthlced Lm New England. Along with newly developed power boats
of the tlme it was a very effective ﬁsh:l.ng gear. While in use at Beaufort, North
Carolma around 1912 to 1914 by the U.S. Bumau of Fisheries, the otter trawl's
effectiveness was recognized by ﬁsheimen of the area. In 1913, apparently inde-
.pendently of the activiti&e at Beaufort, Portuguese inmigrants in Fernandina,
Florida began lslng otter trawls to catch shrimp By 1917, ‘trawl nets revolution-
1zed the shrimping industry and replaced haul selnas as the standard shrimping gear
for a number of reasons. Trawls required a lower initial cost and required fewer
operators ‘which increased catches and profits. Trawls could be utilized in a
.greater variety of areas, aﬁd time was not lost due to sets on low concentrations
of shrimp. By 1940, seines were no longer of coumerclal significance, but were
used in smaller vezslons to catch bait. MDdlfled otter trawls known as set or .
channel nets were developed in North Carolina in the late 1930's.

Shrimp catches in the Gulf and South Atlantic States increased dramatically
after introduction of the trawl. Production steadil§ rose from 18 million 1b in
1908 to 48 million 1b in 1918 of which the South Atlantic region produced over 15
million 1b. The South Atlantic catch was 33 million 1b in 1928 and during the
period of 1923 to 1928, production probably reached a level which approximated
maximm sustained &ield of the muroe _Economic conditions may have contributed
to decreased landings through the early 1930's (Johnson and Lindner, 1934) but
there were no subsequent periods of large increases in la.ndings. Neither the geo-
graphic range of the fishery nor the efficiency of vessels and gear had reached
their maximum by 1928, yet production has not substantially increased since., It
would appear that the fishery's potential was reached by the late 1920's. _ .



’ In 1931 the shnmp fishery was geographmally oont1nuous from Cape Canaveral,

| Flonda to Charleston South Carolma. W11m1ngton North Carolina was the northern-
: most extent of cannerclal actnn.ty in L880 ‘and the flshery had neached Pamlico

Somd by the 1920's, Neverthel&ss North- (}a:rollna was oons1dered the extreme ex-

: tent o:f conmercial ahundanoe in 1931 ahd not of great mportanoe (Johnson and Lind~

| ,,_i ner 1934) In South Ca.rollna the gnolmds were fmm Bulls Island to Tybee Roads

i and included the State s southern sounds FishJ.ng act1v1ty was fairly uniform

: along the entlre coast of Georgla and was scattered between Fernand:ma and Cape
'-'.Canaveral Flor1da It was estlmated that the flshery in 1931 was oomposed of 95
" percent comnon shnmp later to be knam as whlte shrnnp and 2.5 percent grooved
(brown and plnk) shn.mp wh1ch were not dlstlngu.lshed as two spec1e£ at the time.

) Employing 14,000 people the Gulf and ‘South Atlantlc Qtates shrimp fishery was the

most J.mportant flshery in volume and value in the reg:Lon and was sixth in volume
E :‘and seventh in value natlonally A ' ‘
- Most oonmercla.l shrlmpers on th1= Atla.ntlc coast in the ea.rly 1930's were .
' natlves of or recent euugrants from European maritime countiies. From Cape Cana-
| veral to Cha.rleston many Portuguese and same Scandinavians and Italians traveled
the coast follow:.ng shr:mp concentrations. From Georgetown South Carolina north-
ward local flshermen were danlnant CJohnson and Lindner, 1934).

~ The 1931 fleet in the four Atlantic States and the Gulf coast of Florida
consisted of 647 craft, most of which were less than flve net tons (boats) and
carned two—nan Crews. 'Ihose over f1Vi= net tons (vessels) were known as the
N Flor:l.da-type, wlth decked over cabins forward and holds aft. Most were 12.1 to .
18.3 m (.40-60 .ft) in length with bow peaks- hlgher than the remaining deck which
was a wide, flat work area aft of the cabin. All were rigged with a single trawl
-and either a mast and boom or an "A'" frame and boom. Trawls were from 6.7-30.5 m
(22-100 ft) w:Lde at the mouth. Winches for net retrieval were powered hy deck

engines and were mlatively common during the 1920's. Most were powered by gaso—



" line; however, some operators had switched to diesel to cut fuel costs, but die-
sels were not common until ai‘t_er'Worid War II. .ﬁe trawlers carried ice mless
they fished verj close to port. The inshore fishery was executed for the most
part by open skiffs pulling a single net retrieved either by hand or winch.
-Shrlmp trawlers in- the South Atlantlc states were owned by individuals or by
' packlng plants
. Monthly landlngs data. in 1931 reveal that the peak shrmpmg season in
North Ca.rllna was August and Septenber, when 88 percent of the catch was made.
South Ca.rolma S season was Septeuber through Novenber w1th 85 percent taken,
while shrimpers in Georgla took 61 percent during those _months. No monthly
data were recorded in Florida. Sumer and fall catches consisted of immature
- shrimp spawned the pi'eceding spring. Preparation of shrimp products for market
: employed about 2,755 people in the four states including the west coast of
Flonda of those 89 were propnetors, ‘38 were. sa.la.rled and 2,628 received
. wages (Johnson and Lindner, 1934) The largest portion of the shrlmp catch
. reached canneries during the 1920's and early 1930's. The nunber of shrimp
camneries on the Atlantic coast reached a maximm of 27 in 1925 when 5.7 million
Ib (whole weight) were processed. Ma:n.rmnn .canning production, however, was ..
reached in 1930 by only 20 canneries processing 12.9 million 1b. In 1930, there
were one, four, six and nine canneries in North Carolina, South Carolina, Georgia
and Florida ‘(whole state); respectively. Cannery operators required large and
steady supplies of shnmp and were, therefore, forced to move operations to
areas of- grea.test abundance (Johnson and Lindner, ]934)
. Trawler coperators worklng for canneries supplied iced shnmp daily in

baskets at the docks. In many cases heading (or de-heading) of shrimp was per-
fonped on board, thus resulting in the use of less ice and a higher price paid

per ’poimd. Shrimp were washed, weighed and if necessary headed upon reaching

the dock. Dock headers received one—half to one cent per pound. At times of
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hlgh abundanoe ems shnmp were reta.med ovemight on 1oe and it was learned
that such shrmp were more easny peeled for the canning process. Only one
: dealer in 1931 had electrlc refngera.tlon (Johnson and Lmdner 1934)
R The ma.rket for fresh headless slhrlmp was second to cannlng during the

L cannenes heyday. By procedures very smla.r to those followed today, fresh

. shrmp were hea.ded washed ch:Llled and packed 1nto ba.rrels w:Lth 1ce Packers
. received 10 to 15 cents per hour wh11¢= more. skilled laborers were paid 10-25
‘oents per hour Hand gradlng by sme was performed but moannonly A portion
.o:E the ca.tch was pa.cka.ged 1n elther fresh or frozen oonvenlence pa.cks Fresh

B oooked shnmp were prepared as for canmng, hermetlca.lly sealed but not cooked

further and kept on ice. Use of shr:unp waste products was minimal; relatively
. ’snall amounts were utlllzed as fert:Lleer flsh bait, and shrimp meal. About
‘*2 6 million 1b of meal were sold in 1931, mostly to Germany as a feed mlxtu.re

4 During the ea.rly 1930's, sh.r:unp cannlng dJsappeaIed from North Carollna

: dwhlch had seen 1ts flrst cannery in 1915. Virtua.lly all of the Sta.te s landmgs
| ‘Teached the fresh shrimp market. During that time, South Carolina produced

| canned and fresh shrimp. Portions of .La.nd:Lng's made in Georgia and Florida were
canned, sold fresh, pickeled, and packzs.ged as fresh-cooked (Table 8-2). I.ack of
efficient transportation and preservation techniques were apparently responsible
' for the slow commercial growth of the ‘mril.np-.ﬂshery One record reveals that
shn.mp were shipped out of North Ca.roana. in 1878 (Ma.lolo and Still, 198l).

About that time ice, ”?wafs‘r being’ used :for packlng seafood but was scarce. Ice

was at times shlppedto southern_gtates :E_rom frozen streams and stored for later
use. - Durlng the early 1930'5, cmma.rable amounts of processed shrimp were shipped
by rail and by water. Where a.v;ailahle, ra:l.lroads were utilized to transport fre_ﬂh
headless shrimp to northern sarkets and considerable quantities left Jacksonville,
Florlda by steamar ' Refrigeration Was not in use on board trawlers, transport

vessels ra.11roads or truc.ks at that tJLme Refrigeration of shrimp holds on trawl-




- Table 8~2. Types and amounts of shrimp products produced in the Southeastern

. States during 1931, with original whole weights shown as pounds and as percent-
- ages of the reglon's landings (we:l.ghts are in thousa.ndsmf{ﬂh; m,-aa Johnson
‘and Lmdnm-, 1934)

Typerduct ~ Vhole Weight - Per@t  Product Weight

(hnned Lo ane0 12,324

| Smared 0 Cwao o1 1,3

-Fresh/rrozen Packaged BRI 2,085

 PreshHeadless om0 . s a0
| 5
- Fresh Cocked S 1500 2

379




| 'ers were 1ntroduced in the late 1940's-in the Gulf However' this has never
' heen ccnmon on South Atlantic trawlers s:.nee they usually return to port each

- By 1949 only two types of pr:una.ry prooeﬁsmg remamed cannlng and pack-

”',;1ng of fresh-headl&ss shnmp for the fresh reta.ll trade or further pmcessmg.‘

A 'me centero:&the ca.nning operatlons was Georgla a.nd northeastem Flonda then‘

%ﬁa’d:abeen operatmg mtermlttently for several yea.rs " Producers of fresh-
hehm sh.nmp known as rawshrmphousee recelved ‘the maJor part of fishery
productlon A typ:l.ca.l raw shn.mp house of the day was a larger, unpartitloned
' structure over or nea.r water with headmg tables washmg vats, scales, ice
crusher and space for gear. storage These houses ranged from New Smyrna,

'~ Florida to Atlantic, North Carol:l.na..

| During the depmssmn low prmas caused a general decrease in landings

of shnmp but othermse there had been a general increase of landmgs from

B ‘1913 to 1928 and a levelmg off thereafter (Johnson and Lindner, 1934). World

War II had nega.tlve effects on fisheries in genera.l because f1shermen and ves-
sels were removed from productive eperatic'm; personnel and material which other-
wise would hate been utilized in seafood processing industries were diverted

to the war effort. (Maiolo and Still, 1981). Conversely, the war had positive
effects on the industry; the demand for sea;food increased as it was one of the
few foed ty_pes which was not trationed. In 1943, a ceiling price was placed tem-
porarily on shrimp by the Office of Price Administration (Maiolo:and:Still;.;
1981). There were downward fluctuations in shrimp landings during the war,
though they are not well docmented'in the landings statistics. The shrimp
fishery emerged from World War II over five times as valusble as it was at the
War's beginning. The value to fishermen in: the South Atlantic States increased

-from $754,000 in 1940 to nearly $4 million in 1945. After the war, interstate
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shipnents“_ of shrimp and shr:unp products increased greatly. The use of frozen
- and othef convenience products increased. As a result, shrimp and shrimp pro- .
ducts became more available, and the marksts became more stable and expansive.
'Ihe‘:i_?r&eh., raw, headless shrimp market, which supplied retailers and processors,
t_bnt_inued to be a mjor primary outlet for shrimp. The exvessel value of the
South Atlanti§ States' shrimp fishery cbntinued to rise sharply; value increased
. from nearly $4 mi1lion in 1945 to over $10 million’in 1950 (Anderson et al, 19495).
| The cambined fishéry of thé Sq-uth‘Atlaﬁtic and Gulf of Mexico became the most
' valusble domestic U.S. ﬁshery in 1952. ' o '

" 'The fishery in the late 1940's as described by Anderson et al.(194%) shows
many similarities fo the fishery of the early 1930's (Johnson and Lindner, 1934)
but also rewveals how little change: has occurred in certain aspects of the fishery.
In 1949, there were still no shrimp species composition data being collected.
 Many data for the east and the west coasts of Florida were not being reported
separately, and no doble rigged trawlers had been utilized by that time. Gen-
éra.lly speaking, the operafions of otter tréwls, vessei types, and unloading and
packing procedures at shrimp houses have changed littlesinee 1949.

The geographic range of shrimping activities (Figure 8-1) increased during
the years prior to 1949, pa}ticularly in North Carolina where expansion of the
bm'wn and pink shrimp fisheries had occurred. The northern-most extent of the
fishery was at Beaufort/Morehead City with effort concentrated near the mouths
of the Neuse and Newport Riﬁers, in Core and Pamlico Sounds, and disjunctly in
coastal waters from Beaufort Inlet to Southport. In 1945 North Carolina unsuc-
cessfully a.ttempted to locate offshore shrimping grounds. A significant commer-
cial shrimp fishery was developed in Pamlico Sound in 1948. North Carolina's
peak season was August to November when 84 percent of the year's catch was made
(Table 8-3). Fishing areas in South Carolina changed very little over thebyears. .
The coastal area from Little River to Cape Romain was generally not productive

except for a small fleet from Georgetown working the Winyah Bay Entrance. Prin-
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jTaI:J]:e"ZS-S Percenta.ges of shrmp landings of each southern Atlantlc state made
~@uring each month a.vera.ged frcm des:tgnated seasons. (Scurce Fran Anderson et

~._a1.,194ab) o S | .

. North - South _- o
o s o Carolina : Carolina Georgia Florida*
e ‘Month. - - (1941f1945) A (1941-1944) (1931—1935) ‘ (1933-1934)

wy Lz ue. el 4.7

.25 11.2
2.8 10.4

3.6 | 8.2

© dme 0.7 2.9 8.0 6.2
Juy .. 79 95 g 5.5 . 25
Mugust  19.2 168, 168 5.8
September - 19.9 249 197 - 5.9

October 205 285 172 5.0 .
November = - 15.8 141 - 12.2 6.7

Decenber 1.7 1.3 - 3.4 . 14.6

*Both Coasts of Florida cambined.



- clpalareaswere fzun BullsBay toTybee Roads v'at the Georgia State line. The

:; most productlve area was fmm Stono Inlet to Tybee Roads. ’I‘he State s southern

sounds were closed to shr:l.mp trawlmg by /State regulatlon Eighty-four percent

of the annual ca.tchwas made. dunng August through Novenber The fishery in
..Georgla was m:re 1m1fonn geograph:.cally than m the other three states. Georgia's

. peak season also was August through Novarber when 66 peroent of the catch was

k .mde 'Ihere was addltional shnmping effort 1n the sprmg for adult Spawners

. whlch d1d not occur 1n North or South Carollna In Flonda. trawlmg areas were

| _oontlnuous fmm Georgla. to the St. Johns Ihver and scattered to Ft. Pierce. South

" of that pomt ooral bottom prevented trawling On the northeast coast of Florida,
‘ 'August through Noveuber is most productlve for shrmp whereas the peak season
" - between St. Augustlne and Cape Canaveral was December through March.

, No spec1es data were collected unt1l 1957: and as a result no significant

statement rega.rd:mg the compos:.tlon o:f prlor catches can be made. Anderson et al,
‘ (192;5 stated that ca.tch&s made in the Gulf and South Atlantlc states probably
were 96 percent common. or th.te shnmp ’Ihe remainder were grooved shrimp, taken
in late spring and early ‘summer on the inside grounds. Burkenroad (1939) showed
‘that grooved shrimp were actually ‘three species, two of which (brown and pink)
existed in conmerc1a.1 quantltles along the southern coasts of North Arerica (see
Cha.pter 520). Collectlon of shrimp specles da.ta beginning in 1957, revealed

that whlte shrimp dld not dominate the catch to such a great extent. The lack of
species data .prio.r to 1957 and paucity ot landings data during the 1940's leave
unanswered quest:.ons concernlng the apparent signlflcant decreases of white shrimp
| and concurrent incresses of brown and pink shrmp particularly in North Carolina
waters. Partial explanation may be that brown and pink shrimp were not accepted
by the market prior to 1946 when, with a decline in abundance of white shrimp, a
market was developed (W. Anderson, Ga. Dept. Nat. Res., Brunswick, GA; pers. comm.,

in Calder et al., 1974). During the first.five ‘years of such detailed data col-




1ect‘ion., the species' average perééntagé of the catch in the South Atlantic states =
were as follows: white - 61 percent, brom - 32 percent, pink - 7 percent. White .
shriﬁp predominated until 1962 but were equaled by brown shrimp in'1962 through
1964. These variations in abundance can probably be attributed to the severe win-
ters of those"yea.rs o | -

Trawlmg vessels in the la.te 1940's were of two types There were the small
9.1 to 13 7 m (3045 ft) long vessels in nea.rsbore coastal use. They were for the
_nnst part gasolme powered with a power winch and rope towline fraom an outrigger,
aﬁ A" frame, or:a boom. The lerger vessels were of the "Floride.—type", 15.2 to
19.8 m (50-65 £t) long, and diesel powered. They had steel cables, drum hoists
and single nefs up to 36.6 m (120 ft) across the mouth which was pulled from an
outrigger. Power-take-offs in the 1940's had largely replaced the separate deck
engines used to retrieve trawl gea.r. The operation of the gear was nearly identi-
cal in offshore and inshore waters The mcorporation of try nets to locate con-
centrations of shr:unp was made by offshore f:.shermen but they were seldom used .
inshore. Today's fleet consists 6f trawlers which are quite mobile and distinc-
tively designed relative to the various types of fishing (see Section 8.2.4).
8.2  Domestic Commercial and Recreational Fishing Activities

8.2.1 Participating User Groups

People partlclpate in the shrinp. flshery for subsistance, recrea.tlon and
income production. Portlons of catches made by virtually any partlclpant could
be consumed by him or his family, but few fishermen shrimp solely for subsistance.
The recreational shrimper may have consumption and income as well as sport for
motivation, but motivation of the true commercial shriuper is income pitoduction.
Disregarding motivation, management agencies generally categorize partici-
pants as licensed commercial or non-licensed recreational depending upon the type
gear used. This is with the exception of licensed sport bait trawl shrimpers in
Georgia (Section 8.2.5.3) and the St. Johns River in Florida (Section 8.2.1.2). .

Table 84 shows the numbers of conmerciél fishermen in each southeastern Atlantic
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Table 8—4 Nmber of comnercla.l flshenmn employmg shrmp otter trawls in each
o South Atlantic State during each year, 1950 through 1978, with totals exclusive
of duplication. (Source: 1950-1976 F:shery Statlstlcs of the United States and
1977 1978 NMFS Wash.,DC) :

‘North . Soutn . . TFlorida _ South Atlantic

e Yea.r Carolma  Carolina - Georgia - ~(east coast)

1981 s
1952

1956

C1962
1963
71966

*.'1968

..1969

71972

G- @l8 ...~ 516
< 860 . . 418
o563 . 573

575 ... 508 . .- . 587
826 . .. .03 - 783
@89 . - 793 ... . o7
~ .es1° . .. 1,06 .~ 1,080
812 1,106 1,034
1 000
: S , 889
&5 1,16 . - 83

sezeasaaes | ¢
=3
8
%

-

S 1983 T

L3

tmmf 7J

EEEEEE:

W

-
)

-
-

'-‘»1959'

o
3
®
©
&
W

1961

-

h,
28
-3
58
HE
o

38
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.
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489 . 1,095 66l
442 . 1,079 697
‘a6 . 1,06 - 63

1965

HHHPHPHHﬁQHHHQQHNf

8

1987 .

. .o
“ e
©
[94]

8
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1970

S197M 874 1,27 559

-

1973
1974

MWNWWWNMNWWWWWWWWLWW

1,164 1,406 - 392
" 1,218 1,530 349 4,340
1,162. - 1,5%2 429 4,456
e21 . 88 . 44 3,549
1,221 - - 1,005 ° 549+ 3,389*

-

BEERITRBRIREEHES

-

1976
1977
1978

~

-

Y Y Y e el o

-

*Florida and therefore South .Atlantié‘:f_igtu'es are estimated
‘NP - not published IO
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' Staté:for each yeai' (1950-1978) enploying otter frleé v)hich were the only signi-
ficant” camercial gear. These figures are nn.m.uum since recreational and coamner-
cial harvestors who did not‘ﬁs%to established dealers, are not included.
_‘ 8.2. 1 1 Comercial
- In North-Carolina, vessels are licensed as commercial because of the fish-
»enmn's intention to utilize 'a. comnercial geaf.regardless-of his motivation. In
B 1978 15 888 fishing craft were licensed to catch shrinp ot those, 5,574 fish-
| . ermen :Ldentifled thexselves as part—t:une ca!mercial and 2, 941 as full—t:.me camer-
| ‘.cial.‘ EE | | |
Ma.lolo (1981) found that full-time a.nd part—tim commercial shnmp captains
in North Ca.rolina ranged fraom 18 to 80 y;ears old with a mean age of 49. Fifty-

- four percent had 12 or more years of education, but the average was just under 11

E f_EYe’a.rs Nearly 90 percent were married. Eighty-one pércent were born and raised

o . in coastal Nor't:h Carolina, and 65 percent had fathers with flshmg experlence

. Elghty—nine percent are sole owners of their primary craft Maiolo (1981) com- |
piled additional detailed data on both full—time and part-time shrimpers. In .

- his sampling of crew members in North Carolina he observed that 83 percent of
crew menbers considered themselves 'full-time. Their average age was 27, and
their average education was 11 years. Fifty-two percent were married, and 90 per-
cent werev native North Caroliniéns. Fifty-three percent had fathers who were or
had been involved in fishing; ninety-five percent owned a boat.

" Theiling (1977) found that of the 833 licensed resident trawler owners
during 1976 in South Carolina, 63 (8 percent) were both camercial and recreation-
al shrimpers and that 366 (44 percent) were strictly commercial. Ninety (11 per-
cent) did not shnmp (although they were licensed) and 64 (8 percent) license
holders did not respond to the lsurvey. Six hundred and twenty-two (75 percent) -
resident trawlers were owner-operated and 211 (25 percent) were non-owner:

operated. Twenty-six South Carolina counties were represented by trawler owners.
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Of 1,263 1loensed, i'esident captains thatj&ear», 178 uere Negro, 1,068 were Cauca-
s1an and 16 were of otheri or- imdeteimined Tace. 3 Overall average age was 36 years.
S In the 1979—80 season 1, 240 hc:enses to trawl :tor shrimp for food were

listed 1n Georgla to residents ‘and’ non-res1dents while 1,360 were issued in 1980-
1581 It was mot deternnned how mny of those were aotua.lly recreational shrimpers.

x Also an undetermmed mmber o:f shrimpers, who fish outside territoria.l wa.ters,
o did not purchase 11censes Of 426 resident capta.ms on Coast Guard documented

trawlers, 343 (80 5 peroent) were full time and 83 (19. 5 peroent) were part time.

) There are no data on the number of cast netters and seiners who sell their
”j-»'catches (s Shipna.n Ga. Dept of Nat Res Coastal Res ‘Div., Brunswick, GA
pers comn, ).- The designation of commercial ba:ht shrinper was used by the

o 'Georgia Department of Natural Resouroes to 1dent1:fy 74 shrimpers allowed to trawl

inshore. for ba.it shrimp for sale durmg the 1980 season.
.',8212 Recrea.tlonal' | ‘ "
V Because rem'eational shr:mpers are not hoensed unless they utlhze coomer-
- cial gea.r it is very difficult to detenmne how many people are involved. The
states have attempted a variety of methods to estimate their numbers. Cupka and
McKenzie (19'}4) determined that 43.7 percent (16,780) of boat.ommers registered
J.n eleven eastern counties of South Carolina had shrimped for recreational pur-
‘poses during 1973 with non-hcen%d gea.r Roughly two~thirds utilized cast nets
primrily, and one—third used seines or drop nets. The sample consisted only of
non-licensed shrimpers Recreational trawlers which required a license, were not
considered. Thelling (1977) eﬁtimated that 250 (30 peroent) of South Carolina's
833 licensed resident trawler owners in 1976 cons1dered themselves to be strictly
recreational a.nd 63 (8 pement) were both camercial and recreational shrimpers.
* vRecreationa.luse of trawls and non’-.licerlsed.gear has increased considerably since
those surveys (D. Theiling, S8.C. Mar. Res. Center., Chas., SC; pers. ohsery.).
When given the choice of | designating themselves as pleasure, part-time com~

mercial, or full-time oamércial fishermen 7,373 (46 percent) of the 15,888
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‘shrimping cra.ft owners licensed in North Carolina during 1978 chose the pleasure
category It is assumed that virtually all ut111zed trawls (D. Spitsbergen, N.C. .
Div‘.v of Nat. Res. and Comm. Devl., Div. of Marine Fisheries, Morehead City, NC;
pers. comn. ). o | .

The 1,455 non-cammercial recreational bait shrimpers licensed in Georgia
 during 1980 season were considered recreational (See Section 8.2.5). There are
nd estimates o:f thé nuubérvof shrmlpers utiliz:’ng either non-licensed recreational
: gea.r or licensed trawls in offshore waters (S Shlpnan, Ga Dept Nat. Res.,
- Coastal Res Div,, answick GA; pers. cann,)

The only quantitative data for the northeast coast of Florida on recrea-
tional participants is the number of notx—camercial licenses allowed for trawl-
ers in the St. Johns's River, 127 in 1980-8l. It was expected that some of these
licensos were being used illegally for commercial purposes (F. Kennedy, F1l. Dept.
Nat. Res., Marine Res. Lab., St. Petersburg FL pers cann) Inthesuc
county area of northeast Florida, recreatlonal trawl flshermen are allowed to ‘
trawl in offshore waters on the week-ends and take up to 50 1b per day. There
are no available estimates of the number of weekend trawl fishermen or the num- y
ber of recreational gear users which include cast netters, pushnetters and

seiners.

8.2.2 Catches and Landings
8.2.2.1 Seasons '

Avéilability of shrimp and effort to catch them is seasonal in the four
state area. Seasonality is governed by the inherent life cycles of the species
and by environmental influences on reproduction, growth, and migration. Fishing
effort is also dependent on econamics, weather, and conservation laws. In con-
formity with biological patterns, the shrimping season generally begins in spring
and ends in Decerber. May is usually the first month shrimp begin to appear off- .

shore in commercial sizes and/or quantities. The peak shrimping season occurs
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| ’«.July through October after which activ:Lty and catch smes drop off wntil the sea-
i son - ends The various states have enax'ted statutes establish:mg or authorizing

seasonal regulations to protect spwwnmg stocks and small shrimp. Many times
restramts are enacted wh1ch prevent postpone or halt shrlmping effort while
ccumercial quantities or sizos are avaa lable. o

Camerclal quantities of shrimp appear in early spring in North Carolina

oy ,when the overwintering populations (mas*tly p1nk shrmp begm a seaward migration),

P1nk shrmp constitute the f1rst oatches of the year and a.re usually available

in 1ate March or early Ap:ril althm:gh peak catches do not occur until mid-May.
'0pening dates for the shriup Seasons in North Ca.rolma have varied, but since

- 1974, the season has been opened on Ja.nuary 1l to take advantage of the overwin-

tering pink shrmp in Pamlico and Core Sounds Purvis and McCoy (1972) indicated

that late openings restrict utilizatlon in North arolma of the overwintering
7‘ pink shrimp populations which migrate cturing early spring when water tenperatures
- exceed 13°C (55°F) 1f these shrimp are not harvested before reaching the ocean
they are possibly lost to the fishery. : B
The intensity of trawler activny in North Carolina during spring is large-
1y dependent on size of the shrmp population. By mid-July, the season for brown
shrimp is at a peak and cont1m1es until late fall, when the shnmp leave coastal
waters. White shrimp occur m.the fall harvest in the Southport/Cape Fear area
| but have not recently been significant- elsewhere in North Carolina. During '
spring and sunmer, brown and pink shrinp are caught mostly at night; whites are
‘taken during daylight in autum. Core Sound is an exception in that all three
 species are caught only at night _ -
Commercial size shrimp usually first appear during April or May off the
South Carolina coast. These are primarlly overwintered white "roe' shrimp, con-
gregating along the central coast and southward. The season usually opens in
late spring on these adult shrimp, with the trawler ﬂeet'fishing them through

June or early July. During mid-June, brown shrimp begin to occur in offshore



waters;and support the fishery into éarly autmn | During the latter part of
July or early August, the major sounds and bays have 'occasicnally been opened .
" to allow shrinping on large brown shrimp unless excessive mmbers of smll
white shrimp are present. The white shrimp population begins to appear in off-
shore waters- during late August and cohstitutes the bulk of the fishery through
: Decerber. The grea.test part of South Garollna's recreatlona.l effort (78 percent)
and ca.tch (86 pement)oc;mrsdm'ing July through October (Cupka and Mckenzie,
, 197‘4) Sounds and bays are normally opened in Septeuber through mid-December to
allow harvest of white shrimp. Ovel'dl the annual sta:tew1de harvest of white
shr1mpexceedstha.tofbrown§1nmp P:.nkshnmpoocurmthe catches but com~
prise a relatlvely insignificant part of the cmmerclal catch.

The Georgia fishery also gets underway in the spring, usually late May
or early June, when overwintering white shrimp- move toward offshore waters. A
relatively small brown shr:unp populatlon appears in July and August which |

-_ trawlers harvest near the beaches. Durmg late August a new crop of white ' .
shrinp enters the fishery and provides a major portion of Georgia's shrimp.

Georgia's sounds have not been opened since 1977, but prior to that year they

were opened during the fall white shrimp period.

In effect, the brown shrimp season in east Florida begins with the open-
ing of legal night shrimping on June 1. As in Georgia and South Carolina, browns
emigrated into the estuaries during the early spring.. During late August, brown
shrimp catches are much reduced, and white Shri.mp, which account for the majority
of east Florida lan_dings, enter the fishery. They are available through December
in northern Florida and as late as March in central Florida,
8.2.2.2 Comercial Catches and landings

Although the terms catch and landings are often used interchangeably, there
are specific differences. Catches are measurements of fishery production which ‘
may be related to qualitative data such as effort, fishing location, gear, price,
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:species composition, and fishing capabilitios informtion. Landings refer to
_:measurenents of fishery production associated with areas such as ports coun-
ties states or regions and periods of time such as months ‘Seasons, Or years.
.Landings may be assigned values but normally are not assigled prices(lunless e~
' vlated to gea.r or ef:fort mform.tion Catches can be thought of as fishery pro—

" ) _:.ducts leaving the resource and land:mgs as fishery products enterlng the market.

Coumercial 1and.1ngs statlstics appanently were not collected and published
.' .for the shm:p&lshery until 1880 a.nd then only sporadlcally until 1950. Species

cmpos1t10n data ‘were nct collected unt11 1957 (Table 8-5) Detalled regional

| catdi data were not collected until 19‘78 ('Iheiling, _1981)

North Carolma dld not oontrlbute greatly to the landings wmtil 1934,

(Table 8—1) Landmgs increased until 1940 and in 1945 over 10 million 1b were
taken Unfortunately, the lack of landings data. for the rest of the 1940's makes

it mpossible to. docunent productmn for that per:Lod ThlS is particularly un= .

, fortunate because the abundanoe of wh11,e shrlmp in North Carolma prior to 1940
appears to have been much greater. than that reported for the period since 1957
(Table 8-6). | |

‘The apparent change in abundance of white shrimp in North. Carolina is in-

teresting because it suggests that competition may exist between brown and white
shrinp in this area (V. Anderson, Ga. Dept. Nat. Res., Brunswick, GA; pers. comn.,
in Calder et al., 1974) Anderson’'s hypothesis is supported by the fact that al-
though a severe cold spell 1n the 193940 w1nter decm:ated white shrimp in North

| Carolma landings of shrimp 1n North Carolina during 1940 were almost normal.

‘ How.ever, the catch consisted of '"brownies' instead of white shrimp (Lindner and

Anderson, 1956). -

Shrimp catches peaked in North Carolina between 1950 and 1955. Apparently
most landings during this period were brown and pink shrimp,. although'this is not
known with certainty. Since 1956, '1antiing~s have fluctuated about a mean level of
roughly 4'.8 million 1b, with brown and pink shrimp predominating. With exception



. Table 8-5 . South Atlantic shrimp landings, (X 1000), of Penaeus species, 1957-1980.
"(Source: 1957 through 1978 - Shrimp Landings NMFS, NOAA; 1979 - South Atlantic State
Federal Statistics Program and TIMS, NMIS; 1980 - South Atlantic State/Federal Sta- ‘
- tistics Program). R R o

 Heads-Off (Heads-Off)  (Heads-Off) = (Heads-Off) Heads-On
.- Total = - - Brown _ .- .. Pink " , White Totals
... 1957 16,952 76,050 1,348 - 9,554 26,611
1958 - 13,426 ... 5,708 . 515 - 7,203 - 21,107
1959 - 15,476 . 5,880 1,280 . . 8,327 24,321
- 1960 . 18,581 . 5,614 767 12,200 29,054
19610 1,755 11,550 - 1,092 ..9,113 18,277
© 1962 16,446 - 7,163 1,404 7,879 25,912
1963 9,816 . 4,749 346 4,720 15,469
1964 10,893 . 4,403 1,218 5,272 17,155
1965 186,689 5,047 1,055 10,587 26,118
1966 13,489 7,208 332 5,949 21,297
1987 13,023 4,956 987 7,079 20,460
1968 15,517 3,677 836 - 11,004 24,204
1969 17,368 - 5,323 1,061 110,984 27,183
1970 13,079 - 4,431 538 - 8,111 20,486
1971* 19,610(19,476) 6,065 1,197 12,348(12,214)  30,696(30,490
1972 16,093 4,798 493 o 10,802 25,149
1973 15,591 2,797 - 949 - - - 11,845 24,262 . :
1974 16,897 6,887 1,324 8,685 26,581
L1975 15,767 4,170 1,265 10,332 24,649
1976 16,460 5,995 1,134 9,331 25,836
1977 10,309 6,587 501 3,222 16,369
1978 10,127 4,101 340 5,686 15,903
1979 16,769 4,138 1,112 11,519 26,180
1980 18,548 8,306 984 9,258 29,204

*Dispmty”existsin 1971 Shrimp Landings data



f?; . ?'Table€i8-6 "'penaeid shrimp. landings (heads-off) by state and species, 1957-1980
"(Source: 1957 through 1978

‘ -~ NMFS, NOAA;1979 Florida - 'ms—‘e—rz NES:

Statistics of the U.S. and Shrimp

199 3.C., N.C., G&.,

Landings
- South Atlantic State/

-}' Federal Statisti@ Prog;ram 1980 South Atlantic Sta.te/Federal Statisns Program).

Florida

. (East Coast)

1968

2,955,446
330870
265,997

1 ,9561,916

986,974

' 1,063,982
-'827.905
83,809

| 2 6.59'“317 ,‘ ,_
e
o -
. 1 7‘38 603 o
2 243 892’

: -'l 858, 097' |
ﬂ-,-}l L?l 204'
1139318 -
o 516 011

2,151,235

0
519,423

1,463,377

- 0
1124753

9(33 093

3800
13,102,002 -

1,175,602
" 2,269,950

: ]:221485'

7,100

z 5417272
1,203,379
L0
" 4,315,722
1,377,787

1,149

2,763,460
1,126,382
0

3,132,982

- 453,064
0

5,068,825

2,621,568

2,204,688

2,895

. 2,328.625

654,623
0-

477,947

o .
2,207,326

344,397
, 0
3,699,046

73,967
0
3,506,656

901,727
- 1,356
2,401,789

631,107
0
2,266,457

597,743
0

514,732
0
2,918,427

723,265

0
2,400,217
414,125
525
2,693,576
296,575

4,501
2,749,187
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North Florida
Carolina - Ca.rol:ma ''''' g Georg:.a. ) '(East Coast)

1969: brown 3,656,663 ..,1765,226 559,454 341,743

- pink : 1060627 o0 ‘ 0 636

© - white - 175,316 . 2,977,273 . 4,900,279 2,930,734

1970 brovén'- . 2379976 1,160,420 . 633 802 256,314

SR whiten 238 84 2,001,730 3 230 ,167 2,640,380

1971 brown f's 175,038 '1 710 094 T 716 047 463,702

S pink 1,196,660 : - o . o - o0

“ ¥ vhite” '381,994 15,194,397 | 5006227 1,631,865

11972 brown © 1,989,967 1,395,522 . 1,058,507 354,403

- ' pink 492 673 . . 0 - 0 0

white 1,020,220 3,790,630 3,606,302 2,385,160

1973 brown 1,053,826 1,067,868 377,737 297,401

 pink - i 944,574 _ 0 0 4,423

white 1,166,497 " 4,244,722 " 4,960,773 1,473,138

1974 brown 3,809,124 1,200,669 878,823 908,748

 pink - 1,320,070 T 0 3,843

white 126,890 3,474,689 3,774,285 1,309,425

1975 brown 1,601,266 1,478,843 804,964 284,709

pink 1,223,385 7,161 5,520 29,375

white 407,900 4,203,717 4,380,028 1,340,167

1976 brown 2,788,670 1,716,151 1,169,670 320,187

pink 1,105,887 19,742 0 8.776

vwhite 249069 3,804,334 3,823,681 1,454,290

1977 browm 3,105,088 2,037,451 991,171 453,413

 pink . 370,170 29 621 4,19 96,780

white - 5.759 . 434,472 1,942,718 838 554

1978 brom 1,540,574 1,503,314 771,167 285,742

. pink 264,360 t7.327 15,936 52,167

vhite 37,316 1,650,258 2,730,674 1,267,819

1979 brown 1,952,612 1,169,234 718,673 297,730

pink 975,859 2,774 8,335 124,682

white 153,351 3,622,783 5,143,307 2,599 270

1980 brown 4,804,312 - 1,728,844 1,126,303 556,790

pink 857,075 6,219 11,384 109,171

vhite 368,499 2,854,057 4,041,371 1,993,677




. of the 1072 and 1973 seasons, white shrimp have. been pa.rtlcula.rly scarce. Maxi-
" mum and minimm pmductlon levels of each specms in North Carolina since 1957
a.re shown 1n Table 8—7 Total prochzctlon of 9 8 m11110n 1b in North Oa.rollna
- dm'ing 1980 was the hlglest since 1955 (Table 3-1)
| Productlon in South (}arollna. mcreased with fluctuatlons unt11 sametime
durlng the 1940's (Table 8—1) Aga.:.n the lack of landings data. during that de—
' ca.de preclude oaments othezt than general sta.tenents Slnce 1950 land:mgs have
‘ﬂuctua.ted a.round a mean of 5 6 mllllon lb and ha.ve ranged fmm 2.2 to 10.8 mil-
IiOn.. Species conposition data (Table 8—6) show the importance of white shrimp,
th : pmk shrlmp and ﬂuctuatlons of whlte and brown shrimp.

No sallent peak J.n tota.l productlon can be identified for South Carolina. A

o moderate peak of possible 1mportance occurred in 1971-1973, but because shrimp

produce annua.l crops such peaks are due more to climate and effort to a lesser
extent than to pmgress1ve mcz'eases in populatlon s1ze as 1n perennial spec1es.
Eb:tremes of annual brown and whlte shrlmp 1and1ngs in Sou:t:h Ca.rollna. since 1957
Cave large. | o
Several very high levels'of landings have been recorded for Georgia (Table
8-1). The 10 million 1b level (heads-off) was attained in 1923 and during at |
least seven years since, but landings. have net surpassed 8.9 million 1b since 1960.
Significant peaks occurred during the 1920's and late 1930's. Missing data during
the 1940's confuse the :i.zmortance of record production in 1945. Although produc-
tion has not regalned the levels of earlier years, it has fluctuated around a mean
of 7.1 million 1b since 1950 (range=2 9—11 1 million 1b). Since species data were
first collected in 1957,\wh1te shrimp have been the most 1mp01;tant species by far
(Table 8-8). The jea.rs 1968 through 1971 were especially productive white shrimp
years as compared vto apparent declinee_"‘;f,n brown shrlmp
The most striking aspect of Flerida's east coast landlngs is the drastic

decline in production between the yea.ré just after the otter trawl's introduction




Tables-?‘; Range 61’ shnmp landings (,in millions of pounds, héads—on) of each
species in each South Atlantic State during 1957 through 1980. (Source: Fish-
ery Statistics of the U.S. and South Atlantic State/Federal Statistics Program). .

Sta,te i * _ - _- ~ Vhite S Brown Pink .

; Northca.rohna . oas 1.0-7.9 4-2.2
* South Carolina - .~ - .  .380 836 x
Georgla ’ IR 3.0-7.9 6—34 | *

~ *Never over 50 thousand pounds recorded.



_(1913) afir’emme';m 19565 cfabie" 8-1). During that period there was a steady

. ,jlncrease in the ooublned pmductlon of the th:ree states to the north. This sug-

- gests that as efi‘ort increased snaller peroentagw of southward mgra.tmg popula~

.tlons reached Flonda waters unt11 1n early 1950's when some degree of equilibrium
- was reached S:Lnoe 1950, the mean annual catch on Flonda's east coast has been
4 6 nn.llion ]b but there appea.rs to have been a slight decline smce then Land-

S mgs of penaem shrimp have not reachedl 6 mulon » sinoe 1961, but surpassed
that level 5 times between 1950 and 196»1 B

8. 2 2 3 Dlscarde and Iand:.ngs of Oomnerclally Cang’gt Incidental Specms
R ‘ In a.ddltlon to catchmg shrinp otter trawls are very effectlve in capturing
other manne and estua.n.ne species. ' Scme portions of the 1nc1denta1 catch ‘or by-
‘_catch are of va.lue while the bulk is c:onsidered trash Marketable :flsh are kept
| -- for the market plaoe wh11e trash is swept overboa.rd SeveraJ. mearchers have
- mvestlgated these 1nc1denta1 catches q[uantltatlvely and qualltatlvely in the south-
K eastern Atlantic states (Cornell 1948; Baughman, 1950 'Roelfs, 1950; Latham, 1951;

Coe Lunz et a.l., 1951, Tiller, 1951; Slebenaler, 1952, Ltmz,. 1955, 1960; Jones, 1960;

| Fahy, 19652,b; 1966; Anderson, 1968; Beaumariage, 1968; Brown and McCoy, 1969
Knowlton, 1972; Wolff, 1972; Keiser, 1976, 1977). Keiser (1977) recorded that the
fish-shrimp ratio ranged from a low of 1.2:1 during part of South Carolina's sea-
son to a high of 4.0:1 in"North Carolina 'He estimated that an annual average of
69.5 million 1b of fish:#as: caught dumng 1973 throug: 1975 by trawlers worklng
in the four state area. That figure equaled 24 times the average annual reported
flsh landlngs mde by trawlers during that perlod Beaunarlage (1968) estimated
that 1.3 million 1b of fish were discarded annually along the northeast coast of
Florida. | "' -

Uses exist for fishery by-products‘ as can be seen by the presence of U.S.
industrial fisheries'in California, New England, the Gulf States, and North "=

Carolina. In general, the production from those fisheries is utilized for canned




pet food or frozen for mink food and crab trap bait. Although North Carolina
has facilities to process industrial fish (memhaden in this case) incidental '
catches of shrimp trawlers are not nommally utilized.  The incidental fish
catch of shrimp trawlers is of a qualrty high enough to be processed as fish-~
mea.l or nnnoed flsh but there are several suggested reasons why it is not used.
Shrimpers state the followmg as reasons: (1) few dealers are prepared to handle
-and sh% incldentally ca.ught fish (2) the expected price would not be worth
. the additlona.l effort 13 additional ice vhich increased operatlng costs would
:'be required, (4) additional space below deck for boxes on deck would be needed,
and (5) culllng for fish ma.y delay icing of perlshable shrmp (D. Theiling, S.C.
Mar. Res. Center, (has., SC; pers. com.).
A Keiser (1977) noted that trawls made during the off—season‘ for shrimp,
which is baéically mid-winter to early spr:.ng in several areas of the South-
eastern stateﬁ, d1d not yleld volumes of flsh canparable to those taken during
the shrimping seasons. Consequently, a year—round supply of fish probably would .
not be available for processing. Pointing out ‘that many shrimp trawling areas
ofrerlap with nursery areas of many important fish species, Keiser (1977) sug- -
gested that development of an industrial fishery would not be v}rise at present
effort. He also stated that there is no evidence that shrimp trawling activi-
ties are depleting stocks of commercial fish.
Upon being discarded, refuse of dead fish, crabs and other marine forms
is at times a problem when washed up on beaches. Their appearance and smell as
well as the perceived thre_at of ‘feeding sharks are often disquieting to users
of beach and surf. |
During the spring of some seasons, large catches of jellyfish (Stamolophis |
meleagris) known by the fishermen as jellyballs, become serious impediments to
» normal shrimp trawling. By quickly filling net bags, jellyballs reduce drag time .
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. '_drastically as. well as damge shrimp by mash:ing. No cannerc.ial use for them
. has been fomd Shts or deflectors called "shooters" in nets have proven help—

. ful in reducing Jellyba.ll ca.tches as ‘has use of the ‘i‘urtle Excluder Device (TED)

Depending on the quantlty of marketable f1sh and other factors fish may reach

the consumer thmugh any of severa.l channels. , 'Ihey my be sold to the shrimp

"pa.cking hovse ca.rried by the trawler crew as pa.rt sha.ne or gratls or given to
' family or. frlends 01’ the Ca.pta:l.n D '

| Flsh of edJ.ble size and qua.hty genera.lly represent only a small portion
of a trawlers mcldenta.l ca.tch but total catches among a.ll trawlers are signi-
mflcant The1r magnitude is not known fully beca,use many catches go unreported.
' Important spec:Les in the :Eour sta.tes are whltlng, flomder croaker and spot.

: Also landed in oonsiderable quantltles are weakflsh and blueflsh 1n North Caro-

N lma sharks 1_n South Carolma and spotted sea trout in Georgla

Other 1nc1dental catches of comnerc1al value mclude blue crabs, whelks,
“horseshoe crabs, and at times 1tens of esthetic mterest such as mollusc shells
and sand dollars. 'Although blue crabs comprise a major portion of incidental
catches, they are seldom retained. Reasons given for not retaining crabs in-
clude: (1) crabs mist be kept-alive which is difficult during warm weather, (2)
“the value of blue crabs during the shrimp trawling season; which corresponds to
that of the crab tra.p fishery, is low particularly for female crabs which are
most abundant in trawl catches, (3) meny crabs are dead or adulterated with
sand after a period in the net, and (4) 'the lack of} deck and hold space, the
costs of a.dditional ice,: and the bother associated with any incidental catch
are drawbacks. Another deterrant to handling large numbers of blue crabs is
their ability to inflict painful pinches (D. Theiling, S.C. Mar. Res. Center,

Chas., SC; pers. observ.).
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' Incidental catches of very small penaeid shrimp and of merine turtles are
discussed in Section 8.2.6.2. - . .
'8.2.2.4 Recreational Catches ‘

Magnitude of the recreational shrimp hmt has not been detemined in
' the South Atlantic region. - There:fore, data are sca.rce concernmg this most im-
portantaspectofthefishery I
In questlonlng a segment of ooastal ccnmty boat owners in South Carolina,
’Cupka and McKenme (1974) found that the average non—trawl recreational catch
during 1873 was 5.26 1b per trip and that a projected 155,000 trlps were made.
The multmg estimate of 816,000 1b '(heads-on) equaled 9.9 percent of the re—
corded 1973 commercial production for South Carolina. No estimate of the sport
trawl=caught portion of total landings is available. Pate (1977) estimated non-
reported catches ma.de by recreationa.l and part-time shrimpers in North Carolina
during 1973 to be 524,000 1b, whlch equalled 10.9 percent of that yea.r s recorded

canmrclal productlon However a nmore recent survey by Ma.lolo and ‘Fa:kson (1980) .

No estimates of the recreational shnmp catch of Florida and Georgla are

available (F. Kennedy, F1. Dept Nat. Res., Ma.rine Res. Lab., St. Petersburg, FL.;
pers. comm.; S. Shipman, GA Dept. Na'.t,..fBes‘.., Coastal Res. Dev., Brunswick, GA;
pers. cam.), but those catches comstitute significant portions of the State's
production.

- 8.2.3 Fishing and landing Areas

8.2.3.1 Commercial Fishing Areas

The known geographic range on the Atlantic coast of the three commercially
important species combined is from Cape Cod, Massachusetts to the Atlantic's

interface with the Gulf of Mexico off southern Florida. In commercial quantities .

and over bottom suitable for trawling that range is smaller, yet still quite wide




_ (Figu_res—l) Dn‘ing at leest | a-"p’ort:i.on of the yeva.r,: lth'ev commercially important
ama‘stz;étéhes'ﬁ_fan Fort Pierce, Florida ,to‘Pam'lico Sound and Ocracoke Inlet,
v'NorthCa.rolina ‘ ' e
| ) Data. collected by the South Atlantlc State/Federal F1sher1es Manage:mnt
‘Program reveal catch tota.ls by shnmping area dunng 1980 as shom on Tables
"“_8-8 and 8—9 ’Ihese data. represent catches mde in the llsted sub-areas and are
: . d:xfferent from the 1and1ngs which my ha.ve been ma.de a.t ports in those sub-areas.
| Land:.ngs made 1n Florlda a.re not mclwied althm:gh ca.tches made off Florida and
landed elsewhere are ta.llied There are- v1rtua.11y no offshore areas where shrimp
'- were. not taken dunng 1980. Ehven those areas on the coasts of North Carolina and

northern Sout:h Carolma, which were not shnmped in ear11er days of the fishery,

T .are exp101ted though not as heav11y as is the coast from Winyah Ba.y entrance,

'-South Carollna to Cunberland Island Georgia. Florlda's important fishing area
is off Fernand:.na. to Melbourne where eEi’or't is concentrated around inlets.

| - Portlons of the four state s annual shnmp product:.on are taken within
J_nterna.l waters, fmm territorial seas, and fran the Fishery Conservation Zone
(FC2). The life cycles of the three penaeid species are such that postlarval
and juvenile shrimp rely on marshes and tidal creeks as nursery areas (See Sec-
tion 6.0)_-.- ‘They are, theréfore, first available to fishermen in internal waters
when they reach commercial sizes. During 1980, each state allowed commercial
activity in _&'portion or portions of its internal waters during at least part
of the season. Management actions of opening, closing, and keeping closed
" internal wa.ters have been based on protection of pre-commercial size shrimp,
protection of potential or actual ovemintering stocks, and on maximizing econo-
mic yields. - Those internal. areas identified as nursery areas are never opened
to camerciai a.ct'ivity.

The general management policy of the North Carolina Division of Marine

Fisheries concerning internal waters is to leave shrimp migration routes open



Table 8-8.

Estim.ted totals of catches of penaeid shrimp made in inshore areas of

" North Carolina and South Carolina during 1980. A dash denotes an area with no de-

fined sub-areas.
Fishenes Statistics ngram)

(Source: Data collected under the South Atlantic State/Federal

State Area, - Sub-Area Pounds
-z R Heads-Off

(X1000)
North Carolina Croatan Sound - . 1
-._=. Pamlico ‘Sound Undesignated 2,230
T T ‘ East of Bluff Shoal T
z . . West of Bluff Shoal 150
: - ' " Bay River 40
Pamlico River Goose Creek 3
Neuse River Below U.S. 17 204
Adams Creek gl
Lower Broad Creek 1
Core Sound Unde'signated 086
A Black Sound 9
North River (Carteret) - : 133
- Newport River - 258
.~ Bogue Sound (East) - 27
___- Bogue Sound (West) - 222
Vhite Oak River .90
_- ~ New River Undesignated 288
Stump Sound - 8
Topsail Sound - 131
Masonboro Sound - 73
Cape Fear River Below Wilmington 98
AICW (White QOak-C.Fear) Undesignated 92
AICWW (South Port-Little R.) - 15
Shallotte River - 2
Lockwood Folly - 1
South Carolina. Winyah Bay - 51
Santee Bay - g
Bulls Bay - 54
- St. Helena. Sound - 224
Port Royal Sound - 188
Calibogue Sound - 116

Note- No Georgia inshore areas were opened to power drawn commercial shrimping dur-

ing 1980,
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.. Table 8-9. Estimated totals of catches of penaeid shrimp made in offshore areas

~of North Carolina, South Carolina, and Georgia during 1980. A dash denotes an
area with no defined sub-areas. (Source Data eollected under the South Atlantic
' iState/Federal F1shene£ Sta.tlstlcs Prog;ram) o

osme " pouas
(X1000)

P "‘f-rNorth (}a.rolina Bogue;InlettheOcrkae* = e 208

e L0on D KuresBeach:tocBoguesIHleti—. - ool o 317
‘f(}apeFea.rR toKureBeach-m-‘ ' SR 50
Ga.rden City to Cape I‘ear Undesiglated : 12

R : ;‘—S C. line to C. Fear R. 375

=T g - = Grand Strand 17
. Cape Rcmain to Ga.rden C:.ty— Undesignated 2
S , = Deliidue to Garden City 32
e . -=-North Island : 398

- Cape Romain to Winyah Bay 291

Folly Is to Cape Romain - Bulls Is. to Cape Romain 376

. = N, Jetty to Capers Is. 215

_ . - Morris Is. to S. Jetty 731

S ; ' ' —'Folly Island 119
S.C./Ga. Tybee Is to Klawah ]s -~ Undesignated ’ 3
South Ca.rolma —_—— A B .- = Botany Is. to Kiawah Is 374
‘ ST -+ - 'Thnting is. to Edisto Is. 726
. —.Bay Point to Fripp Inlet 325

_ ' ; e . - .~ Hilton Head Beach 340
Georgia _ ~ Savannah River 248
- St Andrews So. to Tybee — Undesignated 30
4 - Tybee 551
. = Wassaw 457
St Andrews So. to Wassaw - Undesignated 5
- - = Ossabaw and St. Catherine 425
- L - Sapelo . 1,662
e - Altamsha . . . 225
- St. Simons 993
St Augustlne to Sti _ _
o Andrews So. - . = Undesignated 65

: I . - Cunberland 206
Florida - - .. (Caught in Florida but R ' -
o - - 1landed out of state) = - - - 223
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.: to shrlmplng act1v1ty a.11 year.. " Those routes :mclude the la:rge sounds major
rivers, smaller sounds ad,]aeent to the inlets, and a major portion of the Infcra— .
coaeta.l Waterway (ICWW). Designated pr:‘marj nufsery areas are kept closed, and
tributanes adaacent to zm.gratlon mutes can be closed when small brown shrimp
appear m them. | '

Sauth Carollna's mtemal lega.l tramvllng areas are meah Bay, North San-
" tee Bay, and Bulls Bay in- the northern coastal area and St. Helena Sound, Port
Royal Smmd and Callbogue Sound m the southern area. ‘Ihey are opened September
thmu@ Decenber generally The ba.ys are sm.ll and except on openmg day are
worked nnstly by trawlers. of less than 10.7 m (35 ft). The sounds are quite
large and are utilized by a major portion of the southern fleet when opened. Al-
though vessels of 19.8 m (65 £t) and over are able to shrimp there, they tend to
work offehore except dﬁri.ng the first severa.l days after the sounds are opened.

Georgia last allowed camerclal shnmp tmwhng in mterna.l waters in 1976
when Wassaw Ossabaw Sapelo St. S].HDI]S St. Andrews and Curberland Somds were .
opened during the fa.ll. State managers have determined that significant economic
benefit has resulted, either directly or indirectly, during the seasons that the
sounds were held closed (R.: Reimold, Gi: Dept. Nat. Res., Brunswick, GA; pers. comm.)
Trawler activity in the sounds when they were opened was similar to that in South
Carolina. Designated areas above or upstream‘of the sounds have been opened for
sport bait and commercial bait trawling activity during designated periods since
1978 (Ga.-Dept. Nat. Res., 1981). These areas account for less than 30 percent
of all mshore waters; thus, 70 percent of a.ll inshore areas are closed to power
drawn pets.

Florida's only internal area open to shrimping has been the deeper portions
of the St. Jchn's River and Nassau River estuary. There 'is no detailed information
on catches from internal and offshore territorial waters (F. Kennedy, F1. Dept. Nat ‘

. Res., Marine Res. Lab., St. Petersburg, FL; pers. comm.).



The proportion of tota.l catch maude in mternal waters the territorial _'

' sea. and the F(Z va.rles spa.tla.lly and tempora.lly Tables 8-8 and 8—9 which re-
B -‘fveal tota.ls of ca.tches made by trawlerc. unload:l.ng in Georgla South (}arolma,
.and North Carollna dunng 1980 dellnectte catches made in internal waters and
| those made in ocean waters Detailed data. oonoernmg dlstance from shore of
B -.;:‘_,rca.tches are not ava.llable but generalizations oonoerning each state can be made.

o i»(Tabxess“-lo and 8-11) All but percent of North Ca.mlma s catches were
: "made J.n mtemal waters For practlcaJL purposes 1t can be assmed that all of
.‘"'Tthe catches nade in ooean waters of North Carolina Were made within the three-

mile bommda.ry (D Spitsbergen, N C D1v Nat Res and Cann Devl Div. of

: Mar:Lne Flshenes Morehead City, NC pe_rs comn. ). The port:n.on of catch taken
. in the FCZ is estimated to be about 5 to 10 percent annually off South Carolina
. where trawling etfort 'béyond three—ndles occurs in limited areas and during
| -“llmlted tmﬂs (D The111ng "S. C Div. of Marme Res. Charleston SC; pers. ob-
serv ) Man—made Jettles at G:larleston Ha.rbor and shoals a.t North Edlsto Inlet
: -apparently force shnmp and therefore trawlers beyond the thrée mile bounda.ry The
* estimated percentage for Georgla in 1980 was 59 percent (R. Essig, Ga. Dept. of

Nat. Res., Brunswick, GA; pers com). Significant trawling effort is expended

in the FCZ out as far as seven miles from shore due to extensive shoaling in

tnea.rshore wa.thers. Approximately 12-15 ‘peroent of Florida's non-rock shrimp

catchesarema.demtheM(F Kennedy,Fl Dept of Nat. Res., Marine Res. Lab.

St.. Petersburg FL pers cann ) Although coastal shoa.llng is not as extensive

'1n Florida as in Georgla. effort is expended as far offshore as elght miles.

"-‘ Bottan type and depth in nearshore ocean waters are apparently major deter-

~ minants of shr:mp occurrence and a.cces:51b111ty and of shr:.mpmg effort. The

breadth of the area within the six fathom curve is greatest in northern and cen-
tral Georgia waters. It is greatly reduced in northeast Florida and central North
Carolina waters but not so greatly in South Carolina waters. In the broad shallow




. Table 8-10. Percent of the South Atlantic shrimp catch (heads-on) by State fram
- the FCZ versus territorial seas, 1980. (Source: - McCoy, pers. comm).

~.

0 to 3 miles . %of - - 3miles %S Total
R _(lb); - Years Catch Seaward Years Catch Landings

Florida(ECoast) 3,494,000 = 47.0 . 4,009,000*' 53.0 . 7,503,000

" Georgla ?--_;3 478, 128 a0 4,998,804 L
'south ¢ @aronna S 692 97,0 - leazeme | mle 7,104,359
North Carolina .. 9,741,322 992 ‘82,1680 0.8, 9,823,490

*Flgu:res mclude Rock Shrimp Florida oﬁlclals estmate that 12-15% of the non—rock
shrimp catch was made in the FCZ (F. Kennedy, FL - INR; St/ Petes; Fh ,Apers. -comm; ). ..

**These figures are believed to underestimate the actual percent of the catch which
. originated in the FCZ for S. C. according teo Theiling (S. C. Marine Res. Center.,
' Chas., SC), about 5 to 10% of the catch.in 1980-occurred. in the FCZ.
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: U.S
‘various years; F:stenes of the U. S bDAA/NMFS, varlovs years).

T gof T 3Miles % of
: ;;_Years Catgl:;_' Seawa:rd v Years Catch

].gm,."- . N ‘

| 13,675,000 |
v.15,640,000'-
23712000 e

12.0
130
11.0
11.0
16.0
32.0
52.0
28.0

*Managenent persannel from state agencie% in the Region question the accuracy
of these figures. due to dlfferences 1n collectmn technlques and the inclu~

sion of. ﬂock shnmp data



; areas, particularly off southern Georgia trawlers are unable to work over wide

areas near shore Beyond the narrow shallow areas, trawlmg is confounded by ‘
, rough bottom and sparse concentratmns of shrimp. Hazards to trawling mclud:ng '
_ stunps wrecks rocks and dunpsites are mmercus throughout the shrimping areas

of the four states. A Hang Log (McGee et a.1., 1975) shows 1,100 known hangs in

the reg.\.on. ’Iheoretlcally, _aJ.l catches mde durmg closed seasons are made

‘outside of the three—mile boundary

: State enforcement efforts partlcularly in the FCZ have h1stor1ca.11y

| 'been hampered by_. inadequate mn—power and physical resources, insufficient penal-

- ties, conflicting provisions of the law, and the uncertainty of the authority
to enforce their laws in the FCZ. The extent of a state's jurisdiction beyond
- its territorial waters in terms of jurisdiction over citizens of its own state

and citizens of othef states was 'discussed at the June 30, 1981 South Atlantic
Fishery Managment Oounc11 meetlng in Charleston South Carolina. It was con-
' cluded that the states have very lim:.ted Jur:LsdJ.ctJ.on beyond their temtorlal ‘
waters. A vessel registered in one state (e.g. Georgia) engaged exclusively in
fishing in the FCZ off another state (e.g. Florida) could not be regulated by

that state (e.g. Florida). Based on this information, state management in the

¥CzZ woulcf%not appear to be”adequate under present ¢ircumstances.

8.2.3.2 Comrercial Landing Areas

The vast majority of commercially landed shrimp are unloaded at waterfront
shrimp packing houses which provide docking, mload:ing, heading, packing, refri-
geration and shipping facilities .necessa.ry for fishermen's catches to reach secon-
dary markets. | In many cases, operators of packing houses own singularly or in
partnership one or more vessels at their docks. They also contract verbally with
other shrimpers for use of the docks' facilities in exchange for-having those
shrimpers' catches unloaded at their docks. Some packing houses are run basical- .
ly for _and by family groups while others haﬁe no ownership ties to trawlers or

family ties with trawler owners. Sare docks operate solely to handle shrimp, but



the trend in the past m‘f decadehasbeen "to‘ diia’ersify into other activities.

- Other ﬁshery act:.vitles mclud:l.ng crab proce&mg, oyster shuckmg and the

;i.handllng or pmcessmg of ﬁn:fish to one extent or. another are important ones
| a.t mny shrJ.mp dealers.‘ Flshery-related services such as fuel and ice sales,

_‘ "‘net and gear repa:.r and storage a.nd ra:Llwa.ys are e1ther d1rect1y or indirectly

o ‘:-rel ted to many docks and concentrations of docks Pub11c sales of seafood,

tackle andmeoccuratsomedocks Therelsnoshnmp

' processmg'at the docks of 1and1ng other than headmg (head remova.l) and, in

,lmnted quantlties freezmg for later' retail sale.
o In North Ca.rollna. during 1980 about 262 dea.lers in 19 counties were

o .llcensed to handle shnmp About 48 ofthose hcense holders were not licensed
_tohandle other fishery la.nd:mgs 'I‘helllng (1977) found that in 1976, 62 deal-

'ers were licensed in shriup buylng and shipplng in South Carolina but that only
37 in five countles were cons:.dered to» be maJor comnercla.l establishments. 'Ihe
rena.mder were elther sm.ll -low volmne llcense holders or did not utilize the:Lr
’lloenses at a.11. Though ownershlp of some houses has changed, the number of
dealers has not changed significantly in South Carolina since 1976. Most are
located in Beaufort (14) and Charleston (16) counties. In 1976, about 22 deal-
ers handled shrimp only, but that nurber has decreaséd to about five in 1981
due to diversii’ication into other fisheries (D. Theiling, S.C. Marine Res. Center,

Charleston SC; -pers. observ. ) le et al. (1975) located 32 active shrimp pack-

ing houses in six Georgia. colmtles during 1974 That nunber has risen to 34 in

: 1981, and xmst are located in Glynn (8), McIntosh (13) and (hatham (7) counties

(s. Shlpnan Ga. Dept. of Nat. Res Coastal Res. Dev., Brunswick, GA; pers. comm.).

Twenty dea.lers were active on the east coast of Florida during 1980. They were

 located in Cape Canaveral (2), New Smyrna (3), St. Augustine: (2), Mayport (7),

and Fernandina (6). (J. E. Snell, NMFS, MJ.aml FL“‘p‘e oomn

In recent years there has been an 1mportant nnvanent in the Unlted States

and other major marine fishery nations toward concentrating fishery-related facil-



| itles into seafood industrial parks. The major purpose is to increase the effi-

ciency of operations related to harvesting , processing and marketing of fishery .
r&sources. Several ambitious eﬁdeavors of this tyiae have been proposed and/or

planned in the South Atlantic Region (McKenzie et al, 1976). At present, the

- Wanchese Sea:Bood Indmtrla.l Park on Roancke Island, North Carolina is the only

- such faclllty constructed and in operatlon

8.2.3.3 Rem'eationalFishingandI.andingAreas

In general the tidal creeks and rivers whlch are so extensive in the four
' state area are qulte accessible and productlve for recreatlona.l shrimpers using
4 wide variety of gear types. When in internal waters, shnmp can be located
over neafly any bottom type and in any depth of water, but tend to concentrate
in fhe more favorable habitats (See Section 5.0). Cast netters are able to take
shrimp in areas as small as a few feet wide and only inches deep. Seiners shrimp
in moderately to very broad creeks, up to-1.8-2.4 m (6-8 ft) deep, and push net-
‘ ters can work in creeks or open waters up to 1.2 m (4 £t) déep. Drop nets are ‘
effective in vraters over about 06 m (2 ft) deep.

Major geographic areas of recreational shrimping activity in North Carolina
are in Carteret County south to the state line and to a lesser extent the tribu-
taries of Pamlico Sound (D. Spitsbergen, N.C. Div. of Nat. Res.,and Comm. Devl.,
Div. of Marine Fisheries, Morehead City, NC; pers. comu;). In South Carolina
recreational effort is coast-wide with cast netting predcmma.nt’ in the southern
area. Cupka and McKenzie (1974) reported that non-trawl sport shrimpers worked
fran boats'(66A.5 percent), éhore (20.8 percent), piers (10.6 percent), and bridg-
es (2.1 percent). Georgia's designated sport bait t’rawiing zones occur through-
out.. the coastal area as does non—commercial gear usage (Georgia IHNR, 1978).
Recreational beach -seining is concentrated on Tybee, Sapelo, St. Simons, Jekyll
a.rxd Cunberland Islands. Florida's major sport shrimping areas are the St. John's

River area and the area around Ponce De Leon Inlet (F. Kennedy, Fl. Dept. of Nat. .



| R% Marme Res Lab. s St Petersburg, FL pers cann ) Recreationa.l catches
'of shr:lmp are la.nded at a. w1de vanety of pla.ces mcludlng publlc and private
: boat landmgs personal and comnercla.l docks ma.rmas and onshore at the shrimp-
. mg s:.te. ‘ '

'.‘824 CraftandGea.r

7'_'8241 TrawlmgCra.ft ,

- o ’Ihe hlstorlcal doemtatmn of t:he nunbers of boats and va;sels involved
Ii .71n the shnnp flshery of the four states 1s shown in Tables 8—12 through 8-16.

y Also shown a.re the gross tonnages of vessels and measurements of nets in the
flshery Generally speaklng there ‘have been steady mcr'eases in all states in
all categones through 19‘78 Publlshed data are not a.va.11ab1e after that time

. but state mana.geusnt data for 1979 and 1980 are shown in Table 8-17.

Today s shrinp trawling fleet con31sts of trawlers which are quite mobile
and dlstmctlvely des1gned rela.tlve to the va.rlous types of fishing. Offshore
trawlers have undergone mgmﬁcant deslgn changes nnklng them larger and more
'versatlle ((}a.ptlva., 1966) .” Most newer offshore vossels, the so-called Florida
trawlers, are 22.9-24.4 m (75-80 ft) or more in length and are double-rigged
for towmg two nets simultaneously. Double-rig fishing has been estimated to
' increase the catch by 15 to 30 percent as well as reduce fuel costs and repair
‘and labor time (Klima and Ford, 1970). Details of Georgia and South Carolina
trawlers in 1980 are shown in Table 8—18

Juhl (1961) detmnstrated a fa:.rly close relatlonship between the gross
and net tonnage and the 1engths of vessels in the shrunp fleet. Such correla-
"~ tion is probably due to the uniform hull ,des:.gl of the.. "Florida-type'" vessels
which have a round bottan, flare bow and a broad, square transom stern. The
deckhouse is forward with the clear fishing decks aft. Double-rig nets are

towed from outriggers (Figure 8-2). The engine room is below the deckhouse with



S

" Table 812." Numbers of vessels and boats utilized in the South Atlantic shrimp
otter trawl fishery each year, 1957 through 1978, with related tonnage and gear

| . data. (Sources: 1957-76 Fishery: Sta.t:.stlm of the U.8.;1977-1978 NMFS Data Man-

agement Wash DC)

o BaEsTes Boats All Craft
Year = - Number— - . Tonnage - Nunber Number Gear
R A S - (meters)
1957 " 1095 15,329 N ° 835 1830 34,041
+ 1988 . 1085 14,980 N - 833 1898 32,785
1959 1008 ".15,978 N . 888 1986 34,815
$-1960 - 1090 - 30,103 G 814 1904 34,576
1961 1071 - 29,449 G 747 - 1818 33,388
21962 .~ 1021 . 28,710 G 863 1884 34,269
--1963 - - 1023 . 28,801 G 736 1759 34,785
‘1964 - 954 26,277 G 641 1595 31,834
1965 - 958 27,273 G 691 1649 33,576
- 1966 903 28,132 G - 910 1813 34,700
1967 889 - 28,880 G 755 1644 132,543
1968 911 32,652 G 746 1657 34,647
. 1969 . 919 35,644 G 806 1725 35,115
" 1970 - 949 35,959 G 727 1676 35,315
1971 - 1024 - 39,624 G 825 1849 NP
1972 1040 40,618 G 980 2020 NP
1973 1088 44,174 G 1087 2175 NP
1974 1157 . 48,985 G . 1172 2329 NP
1875 1200 + 51,703 G 1259 2459 NP
1976 1170 49,359 G 1374 2544 NP .
1977 . 1160 50,670 G 1365 2525 49,479
: ‘ 55,738 G 1013 2225 50,347

N - net tonnage

G - gross tonnage

NP- not published

Note - duplication of craft among States has bBeen excluded.
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‘Teble 8-14. Numbers of vessels and boats utilized in'the South Carolina shrimp
otter trawl fishery each year, 1950-1978, with related tonnage and gear data.
v (Source: 1950-1976 Fishery Statistics of the U.S.; 1977-1978 NMFS Data Manage-

© . ment, Wash., D.C.). . o o _ _

1950 164 1,690 N C 8l 225, 4,089

11951 364 3,937 N 17’ - 481 9,002
1952 . 251 . 2,525 N o4 345 6,390

1953 253 - .2,895 N 104 . 357 6,488

1954 148 . 1,489 N 134 282 5,166
1955 295 . 3,648 N 68 © 363 - -6,621
1956 310 4,159 N 20 400 7,107
1957 380 . '5,445 N o7 477 8,860
1958 316 4,406 N 1149 465 9,068
1959 264 3,433 N 167 431 8,502
1960 273 7,368 G 167 440 9,037
1961 224 5,972 G “133 357 7,919
1962 242 6,229 G 141 383 8,825
1963 221 5,762 G | 106 327 8,510
1964 - 183 4,677 G 63 246 6,654
1965 203 5,318 G 36 239 7,046

1966 187 '5,018 G 29 216 7,084
1967 217 6,218 G 16 233 7.331
1968 280 8,514 G 23 303 9,361
1969 316 10,967 G 30 346 - 10,455
1970 288 10,697 G 26 314 9688
1971 372 15,133 G 54 426 12508
1972 370 15,223 G 153 523 13,108
1973 3%6 16,183 G 152 538 13,727
1974 447 19,437 G 144 591 16,132
1975 450 19,725 G 162 612 16,545
1976 410 17,091 G 199 609 15,435
1977 315 13,790 G 253 568 13,254
1978 459 22,034 G

o
R




. :.Table 8-15. Nimbers‘of vessels. and boats utilized in the Georgia shrimp otter
. trawl fishery each year, 1950-1978, with related tonnage and gear data. (Source:
- 1957-1976 Fishery Statistics of the U.S.; 1977-1978 NMFS Data Management, Wash.,

v Boats .. .. Total Craft .
o Nmber. - - . Nunber -Gear
= R ' (meters)

o mosts

)

5,595
6,003 -
5,157~
4,493
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Table 8-16. Numbers of vessels and boats utilized in the Florida, east coast

- shrimp otter trawl fishery each year, 1957 through 1978, with related tonnage"
and gear data. (Sources: 1957-1976 Fishery Statistics of the U.S.; 1977-1978 ‘
NMFS Data Mana.gamnt Wash., D. C , v ‘

Boats Total Craft
Number . Number Gear

(meters)
1950 158 2,232 N 25 183 3,671
1951 121 1,622 N 33 154 2,967
1952 178 2,952 N 23 201 - 4,141

- 1953 233 - 3,512 N . 22 . 255 - §,454
. 1954 221 3,600 N 3¢ . 224 4,910

1955 228 3,793 N 16 244 5,245
1956 332 5,733 N 35 367 8,037
1957 375 6,469 N 34 409 9,025
1958 428 7,942 N 45 473 10,641
1959 431 7,802 N 29 460 10,699
1960 431 16,020 G 25 456 11,055
1961 442 16,623 G 23 465 11,420
1962 393 14,975 G 35 428 10,364
1963 350 13,811 G 47 397 9,347
1964 307 12,004 G 16 323 8,353
1965° 293 11,864 G 17 310 7, 951
1966 305 13,399 G 21 326 8,453 .
1967. 290 13,201 G 299 7,960
1968 275 14,504 G 18 293 7,974
1969 241 13,525 G 14 255 6,995
1970 238 13,380 G 4 242 . 6,998
1971 248 14,200 G 11 259 7,655
1972 212 12,204 G 19 231 6,880
1973 207 12,539 G 6 ' 213 6,449
1974 173 10,672.G 13 186 5,378
1975 148 9,513 G 11 : 159 4,641
1976 156 19,988 G- 32 188 4,743
1977 177 11,658 G 31 196 5 ,926
1978 201 13,480 G NA NA 7, 257

-




" Table 8-17. Nurmbers of vessels and boats employed in the commercial shrimp

- otter trawl fishery in each South Atlantic State during 1979 and 1980. Non-
.+ . resident craft are included. (Sources: N.C. - estimates based on 1968-1978
. period; S.C. and Ga. - State vessel files; Florida - NMFS/TIMS).

e NorthCarolina . South Carolina - - Georgia . . Florida(E.Coast)
.. ' Vessels Boats =~ Vessels Boats ' .. Vessels Boats Vessels Boats

1980 (585)  (901y . 619 . 883, ~ €52 1708 440 75




ol

- Table 8-18.. _Specifications of 1980 licensed shrimp trawlers whose owners resided

. in either Georgia or South Carolina. (Source: Georgia DNR vessel file and South
" Carolina MRD vessel file), ' . ‘

aﬂ&% Georgia ‘ South Carolina
Total number 1,128 1,088
Length Frequency 10-19 feet : 452 498
20-29 feet ‘ ' - 215 192
- '30-39 feet : .. . .52 59
~ o 40=-49 feet ‘ B - 68 7.
o 50-59 feet ) 86 98
60-69 feet ' . 135 97 -
- 70-79 feet ' R 51
"80 + feet : , 6 13
~ Unknown 37 5
lLength each net Unknown and less than 10°' 195 7
10-19 feet 24 21
20-28 feet 121 106
30-39 feet 267 353
40-49 feet 196 284
50-59 feet 118 127
60-89 feet 80 75
70=79 feet 84 55
~ 80-89 feet - 24 39
90-99 feet 19 12 .
100 + feet 0 9
Gear Type Single rig 610 732
Double rig 358 349
Twin Trawl 44 3
Unknown 116 4
Nurber in crew 1 142 128
2 567 553
3 296 315
4 49 23
5+ 14 5
Unknown 60 64
Horsepower 9-49 27 65
100-149 266 241
150-199 168 168
200-249 112 113
250-299 42 49
300-349 50 64
350-~-399 106 60
400-449 12 5
450499 10 4
500-549




_South Carolina

-~ . 1950-1959
1960-1969
1970-1979

Wood

Aluminum

. Steel

Other

‘Unknown

Yes

and boa.ts o
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; the fishholds a’.ft Typically, the vessels are dlesel powered with pronounced
. _va.ria.tions of length and horsepower between single and double-ngged vessels.
o Generally, the vessels in the 15 2-21. 3m (50—70 £t) class are powered by 100~

“ . 200 hp diesels (}able ngs w:.th drum ho:Lsts are powered from the main engine.

. {;:ﬂj 'A large portlon of the vessels are eqm.pped with electrom.c na.v1gational aids

o -’_eand have the ca.pacity for wide—rangim fishing operatlons

: 'Ihe double—ngged shrimp trawler has two outrigger booms nmmted one

;v'_"each on the port and sta.r‘board sides of the mast some dJstance above the deck

(Figure 8—3) 'Ihe booms are stayed fore aft, a.nd vertica.lly " Stabilizer
plm,swpended from the outriggers during moderate and rough seas when fish-
| ing and while at anchor,a.re utilized. by many trawlers to dampen the roll. The
‘use of pennanently attached tag lines on trawl doors to facilitate handling has
‘been a popular developnent } ‘ ' '
The vossels used J.n mshore shrimping are generally smaller than those
which work strictly offshore There are, in addition many smaller gas powered
'- boa.ts of 5 net tons or 1ess displaying quite a va.riety of designs a.nd indivi~
dual styles of construction working the inshore waters. These boats are usually
equipped with power winches and rope towlinw and rigged for towing a single
rtrawl i'rom the stern. The use of cammercial skiff—type vessels operated by one
man on the inshore grounds has beoome a major operation in certain local bays
and sounds in North Carolina. and South Carolina.
_ Expansmn oi’ the pment day shrimp fishery is due to acceptanoe and

use- of diesel engine power.. 'Al1. offshore vessels in ‘the South Atlantic states

"a.re equipped with diesel engines with reduction gears Main engines are

equipped with power takeoffs to run the winch through a system of chains, shafts,
and sprockets. Main engine insta.lla.tion 4for most vessels is accomplished conven-
iently with mintenance kept as simple as possible. Most experienced boat cap-
tains and crew members can make minor repairs at dockside.
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Figure 8-3. Rigging arrangements for double-rig Shrimp Trawling

A-Towing boom or outrigger; B-towing boom topping stay; C-topping lift tackles; D or D-1 -
towing boom outrigger:back stay; E-towing boom outrigger bow stay; F-modified boom; G-boom
back stays - ratline structure; H-boom back stay plate on transom; J-boom topping lift stay;
K-single block tackle; L-single block tackle; M-trawl winch, N-heads, two on trawl winch;
O-center drum for try net warp; Q-warp; R-leading block for trynet; S-1, S-2, S-3-trynet

lead block; T-main fish tackle tail block; U-1, U-2, U-3 - trynet lead block; any one may .

be ‘used to accord with selection of S-1, S-2 or S-3; V-boom shrouds; W-chain stoppers for
outriggers (Adapted from Kristjonsson, 1968)..

.
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e Electronlc mstrm:ents aboa.rd :.hrnnp trawlers serve both as nav:Lgatlonal
B and f::.sh:l.ng aids. They guide the fisherman to a.nd fran shrimping grounds and

| also prov1de mfonnatlon about the bot:tan Prlncipal iteus of equipment found o
on shrlmp vessels are autamtlc pllot.s depth recorders, radar, and VHF radios.
‘Liao (1979) dommented the use of eler'trom.c gear by Atlant1c shn.mpers All

e

& oonpass for bas:.c nawgatlon and mny are equlpped w1th LORAN. .

- .,’mvessels ha
Autonatlc pllots were introduoed mto the shrimp fleets to reliéve the

: dnores of steerlng, Whl(.‘h on long runs pzesents a cons1derab1e fatigue problem
Slnce a course steered electronica.lly is more a.ccurate than one steered by hand,

~ both rlmnmg time and fuel consumptlon are reduced by the use of automatic pilots.

Depth record:mg equlpnent is. used for nav1gat10n and flshlng When used

for na.v1gat10n depth of water and bottom contours. are determ:med to obtain ves-
-sel positlon When used for flshlng, good bot;tom (smooth and muddy) is distin-
‘gulshed from :;Z hottan (rock or coral) by appearance of the graph or recording
paper. A depth sounder with a cathode ray tube, designed to functlon as a fish
finder, is_conunnly found sboard the large vessels, but its practical value as
applied to locatiug shrimp is questionable.

‘Radar equipment, quite common aboard large and intermediate wessels to-
day, affords protection for the fishermen especially during fishing operations
at night or in fog. LORAN equipment has enabled fishermen to accurately fix
their ‘1ocetions~ and return to the‘ same area repeatedly for successful catches.

However 1t is probably insignificant when draggmg close to the beach.

- 8. 2 4.2 Flshlng Gear and Operatlon

‘There are three basic trawl deslgns anployed in the South Atlantic shrimp
: flshery flat,. seml-balloon and balloon  (Figures 8—4 through 8-6). A survey
of double—rigged trawlers in South Carolina revealed tha.t the balloon and semi-
balloon nets are generally preferred by vessel operatoxs (BFhodes, 197 4) - These
ba51c d951gns have been described by Bullis (1951), Fuss (1963), Marinovich and
Whiteleather (1968), and qu.st,]onsson (1968).
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The otter tra ons

. bag for herdmg the shnmp 1nto the ba.g, (3) trawl doors at the extreme end of -
each wing for holding the wmgs apa.rt a.nd holdlng the nouth of the net open; and

o (4) two 1mee attached to the trawl doc.rs and fastened to the vessel. A lead,

bottom, foot or ground line actends :frcm door to door on the bottan of the wmgs
p 'and nmrth of the net while a head ﬂoaLt or oork line is s1milar1y extended at

" the top o:f thewings andnnuth of the met._ 'Ihe size of the net is measured by

the width of the mouth. Floats of hol]ow plastic and styrofoam are employed;
‘the nuuber of ﬂoats varies considerab]y. Generally, only about half as many
floats are used on sandy bottcns as on muddy bottams., - With flat nets, the mouths
. of shrimp trawls are rectangular, the lead or bottom line and float or cork line
being more or 1ess straight horizontal]y. However with the balloon net, the
_ﬂoat line forns a pronotmced a.rc when the trawl is bemg towed The type of
.net des1gn used by shrlmpers a.ppears to vary with spec1&s sought Generally,
it has been found that brown shr:unp bm.'row into the bottam to escape the trawl
and white shrimp try to escape by juming off the bottom. Therefore, when fish-
ing for brown shrimp, a flat net with two or three floats is often used simce |
this design gives a wider hor1zontal spread than the other designs and supposedly
fac111ta.tes the catch;kng ot bm'rowmg ,hrimp " In oontmst four-seam, semi-
balloon or two-seam balloon nets are fished for white shrimp smoe these nets
have more vertical webblng tha.n a flat net. Additional floats are used to in-
-. crease the helght of the trawl when needed. L

Juhl (1961) reported that foot ropes differ only in the amount of weight
attached to__them. Loop chain is comonly attached to the foot rope at about 0.3 m
(17ft) intervals to add weight to the net. A chain may also be attached to the
trawl doors, resulting in a "tickler" chain, which tows ahead of and separate fram
the net to frighten shrimp off the bottom into the oncoming trawl. Another common

foot rope arrangement known as the "Texas drop down' is the attachment of the



tickler cha:m to the foot rope chain (not 1ooped) at about 0.9 m (3 ft) mtervals
us:mg a short chain extens:.on It is generally believed by cmmercla.l flshermn
" that the Texas chain llfts the foot rope further off the bottom, resulting in

-~

catches with less mud and debris and fewer tmdes:.rahl’e""”orga{}{?% e E‘ne tickier/
loop chain arrangeuent my not be effectlve in red.ucmg "trash'' caught by the net,
‘but the effectiveness of the Texas chain can be reducedby a small change in its.
.‘a.lignnent. R e o
B l\bst larger nets are constructed of synthetlc webbmg mcludJ.ng va.nous
synthetic blenc’s i.e., nylon, nycot ma.rlon and nylon rayon combination. The
most common mesh size (stretch) in the nets ranges from 2.5-3.8 cm (1 1/2—-.2,_.;1_"#)._
For ptutection, the tail-bag is covered by a huia skirt .or chafing gear of poly-
ethylene strands tied into the bag or by a false bag of large mesh webbing. .
The length of the dragging warp or tow line carried by shrimp vessels de-
pends on the depth of water being fished; within the South Atlantic states this
cable may vary from 137 to 1,372 m (75750 fm). Single-rig vessels may caiTy
from 137 to 366 m (75-200 fm) of warp while double-rig vessels carry from 137 to
1,372 m (75-750 fm). The csble used varies from 0.6 to 1.6 cm (1/4-5/8 in) dia-
- meter in multiples of 0.2 cm (1/16.in). The towlines are secured to the trawl
doors using bridl%' (consisting of four chains) fastened to the doors. The front
chains and the top : chains are longer than the bottom chains (Flgure 8-7). Thus,
.the doors have an outward, downward thrust while being towed. The shearing power
necessa.ry to offset the drag of the trawl and create the desired wing spread is
d1rectly related to the area of the doors and the speed of the vessel. Ideally,
the door-net relzitmnsh:.p should be such as to obtain the greatest possible wing
spread without deformmg the net opening or causing excessive drag. Trawl doors
of I Z—P 5*m (4-5 ft) length are used on.trawl nets up to 15.2 m (50 ft) in width,
1.8-2.4 m (6-8 ft) doors on 24.4 m (80 ft) nets and 2.74.3 m (9-14 ft) doors
on nets up to 3.6 m (120 £t) wide. The doors are constructed so that the .. -

length is slightly more than twice as long as the height. There appears to be
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a lack of uniformity in the angle of trawl-door set but there is a tendency
for setting lower chains from one:to two links shorter than the upper chains.
The dragging warp ratio commonly used for detemmining the required length of
cable is five or six fathams of line to éach fathom of water. Occasionally,
this ratio vanes when ﬂshing in deeper water

Durmg the md—1970's twin trawls were mtroduced mto the South Atlan-
tic region.- An mvestlgation and demonstration of twin trawvllng in South
Ca.mllna was performed by the Clemson Marine Extension Program (Robergs' aid
g Rhodes 1976). ’IhetwmtrawlisusedmreinNorthCamhnabut also has
significance elsewhere in the region (D. Spitsbergen, N.C. Dept. of Nat. Hes. -
and“z&mlﬁ. Devl., Div. of Marine If‘isheries, Morehead City, NC; pers. comm.).

An estimated 20 percent of Georgia's cammercial trawlers used twin trawls dur-
ing at least part of the 1980 season (D. Harrington, UGA Extension Service,
Brunswick, GA! pers. comn.). The principle of twin trawling involves towing
two trawls on & single pair of doors or otter boards. ‘Both trawls are joined
together at the head rope and foot rope to a '"'neutral door" connected to a
third bridle leg. (Figure 8-8). The reported advantages of this rig over the
conventional double rig include: (1) the increase in fishing efficiency (25
percent increase in same ca;es); (2) the light weight and ease of handling two
10.7 m (35 ft) trawls as opposed to a single 21.3 m (70 £t) trawl; and (3) the
nets can be towed slower and the vessel can make sharper turns with fewer inci-
dents of tangling.

New net designs are continually being developed. At present, a modified
tongue trawl or ''three-winger' (also called the Mongoose trawl) is gaining accep-
tance in the region. This trawl has a triangular tongue or wing attached along
the‘;nidsection“of the corkline and connected to a centei' towing cable (Figure 8-
9) The Mongoose spreads an average of 80-83% percent while conventional trawls
spread fram 50-65 percent. The height obtained is 40-50 percent greater than
other trawis (B. Burbank, Burbank Trawl Makers, Inc.; pers. comm,.). The increase
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-Figure 8-9. 'i‘he '"Mongoose'' trawl designed by Billy Burbank, III (Courtesy of .
Burbank Trawl Makers, Inc.).



;in vertical height results in gmater catches of h1gh mv:.ng wh1te shrjmp Also

‘ "" , there appears to be energy savmg capab111t1es assoc1a.ted w1th the use of smller

cbors and decreased englne speed o
' - ’Irawhng vessels are stocked :for nea.rshore tnps of short dura.tlon general-

1y not exceedmg 24 hours. Weekly, x.he-y are fueled at the dock or whthey are

berthedatanearbyfueldockforsixc»rseven

Upon a.rriva.l at the f:shing gmunds dootrs a:ne swung out to hang fmm out-
- 'riggers by tow:mg cables and nets are lowered to the borttan 'I‘he length of the

o drag varies with :f:.shmg conditlons, nst frequently ranging from one to over

'flve hours.. Usually, long hanls are ma.de when shr.imp are scarce and when the
poss1b111ties of catchlng large quant1t1es of trash ﬁsh are small. During
_mght—tlme fishing operatlons two or three drags are usually made by the larger
vessels. - Snaller boats fishing inside grounds make nmch shorter drags. Those in-
: shore shr:mpers ca.tchmg sbr1mp for lwe ba.1t ma.y hanl 1n thelr nets as often as
every flve m:mutes. - o
o Dur1ng the dra.g on larger vessels, frequent tries are made with the try-net,
a m:iniat_une of the larger otter trawl. Frequently, one or two try-net drags are
made before the large nets are set to determine the bottom type and to estimate
the abundance of shrimp inv a. particular area. The 3.7 to 4.9 m (12-16 ft) try
net is pulled in-frequently; Where shrimp appear in sufficient abundance to indi-
cate grounds worth exploiting, the large 'nets are put over. By consistently
checking the try-net ahead of -the big nets,» fishernen can tell whether or not they
are still trawling through the concentratmn  In cases where the shrimper passes
~ the conoentra.tmns he changes course and Tesunes trawllng through the area where
Athe try—net showed good signs.

‘To retrieve, the speed of the vessel is decreased and the doors are cleared
for ha:uling.. The cables are brought in by winch until the two doors are blocked
at the cutrigger. Once the doors are up, the lazy line, attached around the mouth

of the bag, is led -thmugh the block of the running whip which is then hoisted



’ tothebocm'send (F:Lgln‘e8-3) Thelazylmeis ledtothewinch and heaved
in wntil tbe neck of the bag is above the bulwark ra.il The block and fall at
thealdoftheboanisseclmedammdtheneckofthebagwitha.sling. The
bitte'r‘ end of this tackle is led te the winch and the bag of the net is raised
out ofthewatér and brought aboard and held suspended over the deck for empty-
; mgthm1ghitsdistalorcodend ’meca.tchisthen mﬂledandlceddown
. Strimp trawl gear is operated essentiany the same by both offshore and
1nshore ﬂeets However, there are differences in methods of locating shrimp
_ and use of thetry—net far such purposes is not as m.despread among inshore ves-
sels as among the oﬁ'shore ﬂeet

_ The seine or haul seine utilized to catch shrimp is rectangular in shape
and constructed of nylon webbing having a stretched mesh of 1.3-3.8 om (1/2 to
1&551/2 in). This net varies in length and depth, with a lead line ruming along
the bottcm and a cork or float lme along the top. Many seines have bags or
-pockets into which the shr:.mp are directed. Most seinmg operations are ca;rrled
out in waters of less than 1.8 m (6 ft) in depth near the shore where the net is
. pulled by hand and hauled out to a bank where the catch is culled. Though pre-
viously a major commercial gear, seines are now used by bait and sport shrimpers.
To a small extent seine-caught shrimp reach various types of markets. Laws deal-
ing with minimm mesh sizes and maximm lengths of seines vary among the southern
Atrﬁntic states- (Section 7.2). A variety of boat: types are used in seine shrimp-
ing, butmstaresnallorofshallowdmftandareleft at anchor or on a bank
during shrimping operations. Many seiners, rather than using boats, take advant-,
age of bridge and road access to tidal creeks. _

Cast nets vary considerably in size, and their use is fairly widespread
throughout the South Atlantic. region, particularly in Sout:h Carolina, Georgia,
and Florida. Cast nets are circular, usually having a spréad of 1.8-6.2 m (6 to
~ 20 ft) with a lead line running around the outside edge. A cord line extends

through a ring or horn in the center of the net, and from this end there radiates



" mumerous sna.ner cords (tuck 1ines) fa.:tened at regular intervals to the lead

’-'-vlines.. Meshs:.zesvary:&anOGdn(lMin)sqt:a.reneshtochm(B/41n)

- ‘square mesh Most modern cast nets are constructed of nylon webbmg The net

'_ is thrown or cast m such a manner tha.t it falls ﬂat on the water when fully
o open. After the weighted rim of ‘the ne't has settled to the bottam, the cord
) is drawn pulling the tuck 11nes mto t.he center forxmng a bag to hold the

Cast nets are used primarily by sportsuen casting for bait shrimp and for

| 'bome consunptmn and by cmmercial :fishem ﬁshing for live bait shrimp. Sales
'of cast net caught shriup are mdespreaud but sma.ll in volure. These nets are
particularly effective in tidal creeks on ebb tides where "c.reek shrimp" congre-

- gate at the muths of snall tributaries and sloughs and along shorelines adja~
cent to channels. Since most cast netting is done in shallow water, small,

| IShallow draft boats are used. Cast nets 'my aiso'be used "frcm docks, bridges

or banks Recent act1v1ty of casting over ba.it 1n Georgla has been blocked by
| 1eg1s1a:t10n in March 1981 (S Shipran Ga Dept Na.’t Res., Coastal Res. Div.,
| Brunswick, GA; pers. comm. ).

) Though the present day channel net is essentlally a shrimp trawl the his-
tory of its development is not directly related to that of the trawl Maiolo and
{i§t111 (1981) trace the developnent of the channel net in North Carolina where it
is used most. .The cmmercial use of channel nets in South Camlina has increased
dunng recent years. Channel nets are anchored shrmp trawb which fish at or
" near the surface, belng held open by currents which transport shrimp into the bag.
| Instead of otter boards to spread the net a pole is secured to the lead line and
the float line at each outer end of the net's wings. An anchor line is run up-
current from each pole to prevent movement of the net. ‘The catch is emptied by
opening the tail bag into a boat. Chamnel nets are fished mostly in North and
South Carolina in bays and sounds on ebb tides at night. The mesh sizes and
widths of channel nets vary in the dif:léerent states.
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 Buployment of chamel nets in North Carolina is most productive for
- pink, brown and white shrimp and in South Carolina for brown and white shrimp
as they move seaward high in the'.water colum. Most use of channel nets is
commercial, Production as related to South Carolina's anmual production is
quite small but in North Carolina channel net catches zeached six percent of
that state's recorded shrinp production in 1980 (D. Spitsbergen, N.C. Dept.
Nat Res.. andCcnm. Devl., D1v. of Marine Fishenes, l\breheadCity, NC; pers.
emm.) Boatsassocla.tedwiththe fisheryra.ngefranabmrt46to76m(15=
25 ft). .

Butterfly nets are hung on rectangular pipe frames and attached to the
sides of boats. Similar to trawls, these nets vary considerably in size and
are used only in areas where strong tidal currents exist. When in operatiom,
the boat is anchored heading against the tidal flow and the nets lowered at
right angles from the sides of. the boat so that the current sweeps into the

'muth of the net. The nets are lifted fram the water without 1ifting the
frame, through the use of a tail bag line which facilitates emptying the catch.
The very limited use in the South Atlantic States of these nets is largely a
cannerciai operation, although bait shrimpers and sportsmen do employ this
type of gear infrequently in bays and sounds. North Carolina allows the use
of butterfly nets in designated areas by permit. *

" Drop nets consist of a large hoop up to 0.9 to 1.2 m (3-4 £t) in dia-
meter to which a cone-shaped net is attached.” The hoop or frame is attached
to the ma:m line by a bridle. The main line is tied to a bridge, boat, or
pier and the net is dropped into the water. The nets are baited with smoked
herring,. cut fish, canned dog food or other local varieties of bait which
attract shrimp. This nethod is strictly recreational, used for catching bait
shrimp or shrimp for home consumption. Baited drop nets for shrimp were made
illegal in Georgia in March 1981 (S. Shipman, Ga. Dept. Nat. Res., Coastal Res.
Div., Brunswick, GA; pers. cam.).



PushnetsareusuallyrectangularfmmvaryingmeQto30m 3
-(3—10ft) 1nw1dthandfrom06tol 2m(2—4 ft) mheight Abagofsm.ll
- "mash (1.3 cm, 1/2 in) nylon webbmg is hung to the frame A handle, 1.8 to

o _2 4 m (6—8 ft) long, 1s a.ttached to the frame at the midpoint of the long side.
A cross piece 1. 8 to 3. o m (6—10 2) length 1s Tastened perpendicular to the
..M."‘handle s0 that the ﬁsheman can push a.gainst the handle with his chest. This

i jgear is operated mostly m Florida ]E‘ishemen push the net in shallow water

areas, the length of push tnne dependr on the quantlties of shnmp in the area.

-

whidh the fisHerman: drags

T

e catch is usually enptied into the bow oft,he.
""behmd and is sarted by scmeone in th-= boat. ms gear is most productive on
grassy and muddy bottams. ' o o
| South of Daytona, Florlda bromn ‘and pink shrimp are taken at nlght under
: hghts an ebb tides by dip nets, but comercial use of dip nets is negligible.

) 8 2.4. 3 Participatlon in other Flsherles
S ' Fishemen a.nd craft of the shrunp fishery are mvolved in a wide variety

of othm' flsherles same are secondary and supplemental, and some are equal in
importance to shrimping. For portions of the fleet, particularly in North
Carolina, sw1tch1ng gear is .a.n historic fact of fisheries life (D. Spitzbergen,
N.C. Bept, of Nat. Res and Comn. Devl., Div. of Marine Fisheries, Morehead City,
'NC; pers. camn.). For other segments such as the medium size trawlers of |
South Ca.holina and Georgia, the need to supplement income by entenng other
ﬁ.sheries is a recent eoonomc fact of life. Although shnmpmg is the major
fishery in which the vast ma;ionty of "shr:unpers" partlclpate many of North
: Carolma. s larger ocumerclal wssels have taken the multl—fishery a.pproach and
are engaged in other act1v1t1es of equal or greater. 1mportance. Those trawlers
are engaged year round in trawl fisheries from Texas to Canada for flounder,
.other fish, sea scallops, and calico scallops. Some shrimp in only the good
seasons. Small and medium sized trawlers and their captains in North Carglina
are eas:'tly converted to any of severa.ll inshore activities including crab trawl-



ing, smk net fishing clanming operations and cha.nnel netting (D. Spitzbergen,

a3 ,,,"\‘

. Nat. Res. and Comm. Devl., D1v of Marine Fisheries Morehead City,

NC; pers. eann.)
) Small boats in South Carolina historically have been used with a variety

oi’ gea.rs, the otter trawl bemg only one.A Others are gill nets for sturgeon

a.nd shad crab traps shellfish gears, and Stop nets. The Florida-type trawlers,

while of limited use in inshore areas for purposes other than trawling for

_ _shriup ocr crabs, are quite versatile 1n ‘the applicatlon of near—shore and off-
. shore gear types. South Carolina vessels have became involved in the following
activities: trawling for whelks, rock shnmp, calico scallops and reef fishes;
hook and line fishing for bottom reef fishes and pelagic fishes; sea bass trapp-
ing and swordfish longlining.

As in the other states, small boats in Georgia are quite versatile and
are utilized in fisheries other' than shrinmmg In-shore uses include gather-
ing shellfish, trawling for crabs, setting shad gill nets, and setting crab
traps. Larger trawlers are used off-shore in the harvesting of rock shrimp,
calico scallops, and bottom reef fish by trawl gear. An estimated eight trawl-
ers trawled for scallops and an estimated 25 percent of the Georgia fleet
trawled for rock shrimp du:r:mg the 1980 season (D. Harrington, UGS Ma.rine Ext.
Program, Brunswick, GA; pers. comm.). Offshore fishing activity other than
4 trawling is limited to a few vessels fishing hook and line on mele for bottom
fishes.

Commercial use of shrimp-trawlers on the east coast of Florida is limited
to only a few other fisheries. Trawling for rock shrimp and calico scallops is
important to many large trawler fishermen, and the use of crab traps and, to a
lesser extent, shad nets is made on amaller inshore trawlers. Table 8-18 shows

that at least 80 percent of South Carolina, and 78 percent of Georgia resident

trawlers did not function in a second fishery in 1980. (R. Essig, Ga. Dept. Nat.

Res., Coastal Res. Div., Brumnswick, GA; pers. coom.). The trend is however,



' -'that shrmp »trawlers are enga.g:.ng%m other ﬁsheries. An 1mportant undeter—

mined fact 1s the extent to wh1ch othner flsheries can withstand increasing

| particlpation _ ‘ o A

_ | It is inportant to note that many trawlers, whlle not act:.ve in other

. ﬂsheries, are qulte mobile w1thin the penaeid shnmp flstmry. This mobility
includes movemant between the southern Atlantic shr1mp states as well as south-

wa.rd to the southeastern and northern (hlf of Mexlco flsherles (Liao, 1979).

e Such mobillty 1s, in effect the same as pa.rt1c1pation in additional fisheries.
A' The flshing effort umtloned above for rock shrinp and for royal red

' shnmp whlle spozradlc may suggest mgnihwnt futune flsheﬁ$. The trawl
fishery for rock shr:mm became comnercla.lly important during the 1970'

Table 8-19 reveals how landlngs have increased sharply and that it is most

- 1mportant -on the northeast coast of Florida where the flshery is a primary

. one during late wmter and fall The act1v1ty in Georg1a and South Carolina
1s seconda.ry and is executed durlng penods of low catches or closed seasons
in the penaeid flshery The tremendous increase in i’uel costs has reduced
the proflt margin in rock shnup the same is true for the even smaller royal
red fishery. 'Ihough ccmnerclal landings have been small (Table 8-19) the
potentlal does. exist for expanded ha.rvestmg of royal reds particularly

_ between Cape Canaveral: and St. Augustlne, Flonda (Cunmins and Rivers, 1962)
'Iheshnnpmdustryhasbeenslowtoutlllzethe royal red resource due to

| . several factors which are true for rock shrmp as well (K11ma and Ford, 1970)
- 1) mcreased outf1tt1ng costs for deepwater trawling; (2) initial problems

of flshmg trawls in deep water (3) reduoed yield oanpared to penaeid shrimp;

. (4) no prlce advantage over pena.eld shr:mp, (5) lack of adequate market and
6) reluctancew on the part of processors to handle products due to processing

problems.



- Table 8-19. Landings of rock shrimp and royal red shrimp in each South Atlantic
. .7 state during 1971 through 1980 in thousands of pounds, heads-off.
- ' (Sources: 1971-1978 Shrimp‘lLandings. 1979-1980 NMFS and State files.) ‘
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825 Bﬂt&rigm _ R .
' 'Ihe utlllzatlon oi' shrlmp, ‘both alive and dead as a hook and line fish

~Jr

bait occurs throughout the South Atlzmtic states. A large mmber of carnivorous

fish specles eat shnmp and are there! fore a.ttracted to baited hooks Important
marine and estuarine spec1es taken by anglers on shrJ.mp include spotted sea _
tmlrt weakfish ﬂov.mders red drun black drum croakers whitmg, Strlped
bass spot and maokerels. : Shrimp are ut1lized extensively in both flat and
bottom ﬁshmg inshore, but marine us= 1s lmted to pier and surf angling.
Because shr:unp are reoognlzed as an. excellent fish bait the live and dead bait
busmess 1s mdespread a.nd plays an inportant service role in the saltwater re-
creational fishmg 1.ndustry. As part of the cmmercial shrmp flshery, ‘the
bait business, emept in Florlda 1s less 1mportant

" The ba.it ‘shrimp- fishery oonsnsts of all: thme ‘Penaeus species, the pre-
dam.nant one being determined by season and 1ocality 'I’ne fishery depends upon

p1nk and bmwn shrimp on the northern and central coasts of North Carolina and

-on white shrimp J.n the southern area. The South Carolina fishery is for pre-

dommantly white shrimp but brown shrimp are taken in the late spring and

early sumer. In South Carolina and Georgia the fall sport angling season peaks
coinc1dent w1th the peak ava11ab111ty of white shr:mp in inshore waters. North
of New Snvrna on the Florida coast white shrimp make up the bait fishery while
it oonsists of brown and predamnantly p1nk shr:unp southward to Fort Pierce.

Penaeus brasi11ensis a grooved shnmp closely related to pink shrimp, finds

~~ some iu_porta.noe as a bait species in Bisca.yne- Ba.y-, _Flonda during the sumer.

Pink and brown shrimp are more viable in captivity than are white shrimp
and are therefore more useful in the live bait business. In Florida white
shrimp are less desn'able also beca,use they rea,ch a size in the mn‘sery areas

too 1arge for most live bait usage



Wlth :incneasing chmnd for shrjnp in recent yea.rs canpetition between
ba:.t and comnemml shrimping has presented some problems. Cammercial shrimp-
ers are generally against most shrimping activities involving large catches of
smll creek shrimp; the:u' feelings are based on the proposition that such in-
side shnmpmg is deletenous to their welfare fram the standpoint of lost fu-
- ture income and habitat destruction. |

.8251 NorthCamlinaBaitShrionishery _
' Shrimp is the most inporta.nt natural bait in North Carolina and is 7%

inshore waters. Its use is ma.mly in the summer tourist season but stretches
ﬁanspringthmughfall. Mostba.ltshnupmNo;thCamlinaarecaught in the
smaller sounds and in the tributaries of Pamlico Sound. All three species are
utilized. Seines and cast nets are the major gears for: 'taking shrimp for per-
-sonal bait use. |

'Ihere is very 11tt1e camercial effort toward shrmpmg spec1f1cally for
bait in the State. The pr:inm'-y source of dead shrimp for bait is the commercial
catch for food by trawl and channel net. Fishemen utilizing those gears and
packers who buy fram those fishermen sell much of their small shrimp to bait
dealers. Most bait shop é,ﬁd pier owners buy in bulk and repackage in small
amounts as either fresh or fmen for resale. The few live?bait shrimp retail-
ers supply sane comnercial fishermen with holding tanks to transport live
shrimp. Problems which have limited the live-bait :Lndustry include a limited
nunber of areas opened specifically for bait shrimping, difficulties in keep-
ing and holding live shrimp, and angler resistance to high live bait prices.
S No gear laws or regulations apply spéciﬁcally to bait shrimp activity
in North Carolina. The minimum trawl mesh measurement: is 2.0 am (3/4 in)
(bar) and that for channel nets and seines is 1.6 an (5/8 in). Cast nets and
seines of less than 5.91 m (20 ft) with smaller mesh have been permitted in



both open and closed shrimpmg areas by admnlstra.tive pollcy for bait shnmp-
mg E:Efectwe October 1 1981 there is no restnction on cast net mesh s1ze

and ba1t shrmpers my harvest 100 shrlmp per person per <hy fran othemse

hmzr'be-orej .sundown Sunday mght, Whll..h is wben other shnmplng act1v1t1es are

*r:\'

Flsherles, Morehead City, NC pers cn:mn )

s prohlbited(D Spitsbergen NCDe ;Nat.Res andem Devl.,_D1v. ofManne

8.2 5. 2 South Ca.rolma. Ba.it Shn@ Eishery
- :_ lee shrimp is one of the most popula.r inshore recreatlona.l baits in
South Carolina, but few balt dealers tarry them due to the difficulties of hold—

mg them for sale. Of 72 balt dealers interviewed in 1981, only seven maintained

live shrimp for sale dun.ng a pozrt1on of the yea.r (C. Moore S.C. Marine Res.

“tgr, Charleston, SC;; pers. ,)J Most a.nglers ca.tch the:Lr own 11ve ba:Lt as

needed by baited drop nets, se1nes and cast nets Most 11ve shrmp sold in

‘South Carolina are caught there, but a portion is trucked in from Florida. The
Lo

same recreatmnal gears. utlllzed by J.lnd1v1dua.1s for personal use are used by

those catching shrimp for sale. A bait shrimp law allowing dealers to catch up

to 100 pounds of live shnmp per trip in otherwise closed areas and periods in

‘Beaufort County was in effect from 1974 through 1979." A‘E‘ present no regulations

are specific to balt shnmping in South Carolina (C Bearden S.C. Mar. Res.
Center, Charleston EC pers. oomn)
Fresh and fmzen dead shr1mp is the most popular and available natural

- unrme bait ut111zed- for inshore ﬁ.shin_g in South Carolma. It is available

at any marine bait shop or retail seafood market virtually year around. Most
of those shrimp are taken fram local waters by commercial shr:mp trawlers and
packaged by dealers for resale. Of 92 dealers contacted in South Carolina
during 1981, 66 sold fresh or frozen bait shrimp. Three reported anmual sales



exoeedmg 10, 000 1b, and ancther: nlne reported selling over 5,000 1b, In addi-
’tlon, 21 had sold over 1,000 1b each and the remaining 33 dealers sold less than
1, 000 1b annually. Ten indicated they had obtained shrimp from another state,

elght frcmFlorida andoneeach franGeorglaandNorthCa.rolma. (C. Moore, S.C.

"f8253 Georgmaaitsmmphsheg

During1956through 1976 sport baitshrimpersinGeorglawereallowedto‘

“ erploy up to ad3m (10 ft) w1de otter traml w:Lth no lioense required and no re-
stnctmns as to trawling areas. Ehch fishenmn was 11mited to two quarts per
trip. Commercial bait shrimpers were 1innted to 6;%1::(20 £t) nets but could
fish anywhere and were not limited as to the amount of catch allowed per day.
With the full-year closure of inshore shrimping areas beginning in 1977, such
‘bait shrimping activity halted. Subsequently, restrictions and allowances were
plaoed on those fishing in the intema.l waters of the State and currently the
Departnent of Natural Resoumes nemzzes two types of ln.censed bait sm'mpers.
- 'The most numerous (1,455 in 1980-81) are the sport bait shrimpers, who are
‘allowed to trawl year round in designated inshore zones with nets of 3 m (10 ft)
or less during daylight hours.. It is unlawful for shrimp taken wider a sport
bait shrimping license to be sold or consumed by humans, and there are limits
on how much shrimp may be caught and how much dead shrimp may be held. The
second group is the camercial bait shrimpers who are licensed to sell their
live shrimp after posting a $1,000 forfeiture bond. The 74 licensed during
1980-81 were allowed to trawl at any time of day firam May 15 to August 31 in
the same areas as sport bait shrimpers but with nets of up to 6.']1{‘&'11'-?(2_0;:' £t)“in
width. They could possess on board no more than 50 quarts of shrimp, no more
than 10 percent of which could be dead. There were also regulations concerning
identification boards, record keeping, and the sale of shrimp between dealers.



: fv’lhere vas a tm boa.t 11m1t on the nuniber of trawlers workmg for cne dea.ler
| Pbgulatlons concerning holding facihties stated that they must be non-toxic
| A:and either ﬂoatlng ba.it oontalners or tanks with cimﬂatmg or recircula-
 ting saltwater (Georgla Ow, 1981). =
| 0:E49mar1nasmGeorg1am19430 25camedliveshmmpwh1chare

.' sold in quart p1nt, and in:fnequently.dozen measurements ’I‘he retail price

'_‘-of 11ve, 1oca11y canght shrimp dm'mg smmar andﬁ%.ﬁl‘,&,hasbeen $4 50 per quart.
) E““"”"”‘ nto Georgla fran Flo:ricb. and sold by wholesalers to dealers in
Georg1a during the sprjng of 1981 cost ‘an average of $52 per thousand shrimp.

‘Retail prmes ranged between $7 and $B per quart which oonta.med an average of

- about 125 shrlmp (s.C. Sea Grant Consortiun, 1981)
, | A Georgia bait dealer may own and operate his own boats, own a boat and
., hire an operator,. or buy bait from a looal ar out-of-state source. His shrimp
- are held in holdmg tanks ranging from s:imple float—supported pontoons to ela—
‘-’borate aerat1on and water exchange systetrs capable of holding tens -of thousands
of 11ve shrlmp. Dea.d. shrimp are removed daily and packaged as dead bait.

.Dead bait shrimp are retailed in frozen containers up to one quart in
size and marked ''Sold for. Bait Only". Spoiled shrimp retmining from food shrlmp
activities are often sold as frozen bait. Dead, fresh frozen shrimp with heads-
on retail for $3 to A$4 per quart, and spoiled, heads-off shrimp bring $2 to
$2.25 per frazen half-pound box. o

During 1980, the 74 11ve shrimp dealers operatmg in Georgia were supplied
by 47 commercial bait boats. 'Ihose dealers oonszsted of marinas, private docks,
honSehoats, food stoms, and bait shops. Most dealers who carried live shrimp
did so mainly to attract customers to other comodities (S.C. Sea Grant Consor-
tlum, 1981)

The use of live shr:mp as bait in Georgia is dlrected at primarily spotted
sea trout and secondarily at red drum, flounder, black drum, croaker and whltlng



Inveshnnpa.reava:.lablefranlatesprmgthroughfall anddeadshnmpare

used year Tround, partlcularly when live shrimp are not available. Dead shrimp ‘
as a bottam-bait are attractive to a host of game and non-game species. Fresh

and» frazen shrimp heads are used as bait in cmnx-ircial traps for eels and cat-

ﬁsh in coastal areas. Nornally the transfer of shrimp heads fram shrimpers

, ,warkvwaps 1S gra.tls.
’"‘s 2.5.4 Florida Bait Shrimp Fishery

In. Florlda waters, a variety of gears are ut:ilized in capturing shrimp

' for balt with a maam' ‘portian of the catch made by trawls. Also used are

roller frame trawls, known as beam trawls, in commercial and recreational

fisheries, and cast nets, dip nets and push nets in the sport bait fishery.
The comercial bait shrimp fishery of Florida is much larger and econo-

mically more important than those of the three other South Atlantic states.

Table 8-20 presents the recorded landings of 11ve shnmp (mimbers) and of dead

shrimp (1b) made on the east coast of Florida including Dade Gounty each year '

since 1972, The average annual nurber of live shrimp taken during that period

was 22.3 million. The 1980 producticn of dead shrimp was unusually high and

may be an indication of unlawful use (human consumption) of shrimp taken under

 bait permits (F. Remnedy, F1. Dept. Nat. Res., Marine Res. Lsb., St. Peters-

burg, FL; pers. cam.). Excluding 1980, the average annualﬂ dead shrimp produc-

tion was 108 thousand 1b heads-on. The nubers of bait shrimp pmduction licen=-

ses issued for the six county area aromd the St. John's River (Clay, Duval,

" Nassan, Putnam, Flagler, and St. John's) have been 96 in 1976-77, 52 in 1977-78,

58 in 1978-79, 90 in 1979-80, and 110 in 1980-81 (F1. Dept. Nat. Res., unpubl.

data). Considerable campetition exists between bait, commercial, and recrea-—

tional shrimpers in the St. John's River estuary particularly near Jacksonville.

Each cla.ime a right to the shrimp resource often to the point of preferring ex- ‘

clusion of other gmups Apparently abuse of shrimping regulations in that area

exists, in that licensed bait and recfeational fishermen are exceeding catch



Table 8—20 iFlorida wholesa.le ba.1t shrimp landlngs and value for 1972 through
1980 (Source J E Snell NMES Mim Florida, pers%nn)

Live Shr1mp Value

s Yea.r  Nurber -

S SR N

25 788, 268 X 87,800

7"24_00045205‘: 105,011

» 25,016,656 ) 71,795

ios | 25,202,145° . A0 76,029
1976 ';""'23 37 805;"‘,‘. s 54,570
1977 Y 935 398 69,909
1978 -17,743,032" 56,864
1979 16,734,620 ' . - ,553 437 68,755

1980 . 19,602,806 -769 241 1,324,429




: ,’vlimits and/orselling theit* éa;tdhes‘ for human consxmption. Actual or, at least,
perce1ved oanpetltlon results on the fishing grommds as well as in the market
place (F. Kennedy, F1. Dept. Nat. Res., MarineRes Lab., St Petersbln'g FL;
pers. camn. )

Live ba.1t businesses are mostly sma.ll :Bamily operations employing 2 to .
 _5 persons. Holdn.ng systels are usually rectangular wood or concrete tanks with
| 1521:0305011(6—12 in). ofwaterandanopensaltwaterpmxpmgsystan Aera-

:uon is by spra.ying incoming saltwater on the surface in the tank (F. Kennedy,
|  F1 Dept.M Bes., Marine Res. Lab., St. Petersburg FL; pers‘ com,). Simi-
 lar set—ups but with closed, or recirculating, water systems are utilized for
transporting live shrimp. Ref,frigeration of sea water to transport shrimp has
recently been effected in the northernfGulf of Mexico bait business and may be
attempted in Florida (F. Kennedy, F1. Dept. Nat. Res., Marine Res. Lab., St.
Peteréburg FL; pers coum. )- Detalled descrlptions.gaf Florida's bait shrimp
industry are in de Sylva (1954) and Woodbm'n et al. (1957).

8.2.6 Campetition and Conflict
8.2.6.1 Among Shrimpers

As long as two or more people are attenptiné independently to obtain the
greatest portion possible of a:limited resource, there will be competition. When
the activities of one person affect negatively the ability -613 another to harvest
the resource, other than by affecting the amount available for him to harvest,
there is conflict. In the shrimp fishery a good example of campetition is the

relationship between an inshore comercial channel netter and an offshore trawler

operatar; they affect only the amount of shrimp the other can catch. A conflict
exists between a channel' net operator and a trawler operator who attempt simul-
taneously to fish in the same river chamnel. They affect not only how much the
other catches but also the ability to catch shrimp in the future by negatively

affecting gear. Though competition is very great among shrimpers, conflicts




i
5 are genera.lly less cammon and 1solatexd | Th:Ls is the case- due to management of
!. | shrimpmg methods gears, areas, a.nd t1mes by regulatory sta.te agencies with
' the prevention of conflict as a xmqor obJectlve Wlthout ‘such management con-
trols oonfhcts wouldbe 1nev1tab1e. o :
U Severa.l speclﬁc forns of ompetltionta.zﬂ‘é“iféy shr:mpers involve . wastes,
or percelved wastes, of portlons of the shared rosource 'Ihe problem of dis-
cards of pm—camiercial size shrimp taken along w1th ccmnerclal size shrimp
ex1sts prinnnly mthe inshore North Carolma wa.tezs but occurs occasionally in
South Ca.mlma as well In North Carolina s sonmds durlng fall of same years
mqor mlgrations of brown shr.unp enter sandy bottcm lngh salinity pink shrimp
nursery gmunds near mlets To continue working on the brown shrimp, a shrimp-
er 1s actually canpetlng with himself as he is destroymg a portion of the
source of his future earnlngs, the spring pink shrmp stock. A similar situa=
t10n occurs mfrequently 1n South Carol:ma. when small whltes enter fishing
. o - areas m 1arge nunbers. Management actions dlffer 1n these s1tuat10ns depend—
‘ ing on a varlety of factors The results of a North Carolina study (Waters. et al,
' 1979) state that the potential for increasing income in the fishery through
reduced discards exists only at very high discard rates due primarily to high
mortality in succeeding months and the low probability of catching those pink
shrimp that are saved fram discard. It also states the pmhlen is not severe
enough to warrent adoptlon of a mnagment policy to pmrtect juvenile pinks
, Another form of ccmpetltlon mvolv:mg poss1b1e waste is that between
 seiners and cast netters who' ha.rvest and retain or discard pre—ccmnerclal size
shrimp which could poss:lbly be a more valuable future catch. Operators of
large trawlers maintain that netters in nursery areas destroy potentially val-
uable shrimp to little or no benefit, and they often suggest that the minimum

’ recreational gear mesh size be made equal to that imposed on commercial trawl-




" ers. In South Carolina, where the minimm mesh size (bar) allowed/inHifsery

aveas is 1.3 am (1/2 in), MeKenzie and Wnitaker (1981) determined that any ¢
increase in mesh size probably would eliminate capture of creek shrimp ex-

cept just before they move into deeper water during later stages of develop-

ment. " Such action would reduoe substantlally the recreationa.l shrimp catch.

| | S(ma general statements can be mde concemmg the desires of various

- user groups on the subject of coupetitlon. Recreational and bait* shrimpers

] :want to utllize moderate size mesh 1.n a wide geographic area for as long a.

_season as poss1b1e° Operators of sm.ll and medium size trawlers want inshore

trawling areas opened as early and as long as is reasonable. Some want re-

strictions put on activity in the mursery areas, and scme want' limits put on

the meximm size of trawlers and nets. allowed in-shore. Operators of large

trawlers, in many cases, want in-shore areas kept permanently closed, broad

‘ restrlctlons on nursery area a.ct1v1ty, and long off-shore seasons. Many

.trawler operators want om:-of-—state entry lmnted blrt want no lmtatlons | .
which would prevent them from obtaining larger or additicnal boats, or their

sons from entering the fishery. |

8.2.6.2 With Other Fishermen

Competition to a lesser degree than mentioned above and conflicts to a
greater degree exist between shrimpers and other fishermen. Shrimpers compete
with other fishermen simply by removing such incidental catches as blue crabs
and juveniles of camrercially and recreationally important finfish, often to
the benefit of no one. Conflict for gear space may exist in areas where moving
and stationary gear are utilized, a good example being shrimp trawlers and
stationary crab traps. It has become of major importance in North Carolina where
the mmber of traps has increased from about 56,000 in 1977 to an estimated 120,
000 to 130,000 in 1981 (D. Spitsbergen, N.C.Dept: Nat.Res. and Cam.Devl., Div. .



’ "‘fv"fMarme hsheries, Nbrehead C1ty, NC pers. com.. ) The exoess effort is pro-
‘bably not harmful to the crab resalrc.e smce it is basually a single-year

- ,'arop But the mmber of traps has made a considerable amount of legal trawling

R area untrawlable because o:f props ancl trawls snagg:mg them " Currently the

B North Ca.rolma Division of Marlne FL,henes des1gnates tra.p areas and the sea-

- ».son as belng between May 1- - Novaxbe: 1 but those actlcns are beeaning J.nsuf—

f:l.clent

_. 8 2 6 3 Relatedto Conservaticm and the Ehviro’n‘me‘nt o

Land xmdlflcatlons such as dmdg'lng, dra:mmg, flllmg, and :urpoundlng
of wetlands and t1nber1ng, m:.ning and developrent of hlghlands adjacent to
wetlands are maaor sources of detrmrmtal effects on. shrimp survival, and there-
‘ fore conﬂlct with, shrlmpers success Such modifications are widespread in
" the South Atlant1c states, .and maJor steps ha:ve been made in alleviating the

A‘oonﬂlcts related d:Lrectly to wetla.ncls (Sectlon 6.4). But protectlon of up—

'land a:reas whlch affect adJacent wet]ands is not S0 secure. An example is- the

. crit1cal mcreased runoff of freshwa‘ter in North Carolma coastal areas result-

ing from aguculture, -silviculture, peat mlnmg, la.nd development, and channel-
ization activitiesi. ‘Those activities have reduced storage capacity and reten-
tion time for freshwater."' The resulting large slugs of runoff have reduced

salinity levels in shrlmp nursery areas primarily'in the tribul:aries of Pamlico

- Sound. The effects of hyposal:mlty have been documented by the North Carolina

- D1v1510n of Ma.rlne hsheri&s. Shrmp abmdance in the nursery areas and subse-

quent carmarclal harvest 1s d:l.rectly related to salmlty regimes in the nursery
" area. (D. Spltsbergen N. C ;Bept Nt. Res. and Ccmn Devl., Div. of Marine Fish-
eries, Morehead.City, NC; pers comm. ).

Other existing and potentia.l sources of conﬂiet .which could impact
‘shrimp or shrimping include artificial reef and trolling alleys, and offshore

oil rigs, pipelines, ports and spills.
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Cne 'xm;jor and-mll known oonﬂict ivhich shnmpers have faced in recent
seasons is the protectlm of mar.i.ne turtles. Caommercial shrimping activities
have been highly mpllcated as a cause of mortality of several marine turtle

species (I-Iill&sta.d ot al., 1978; Ulrich, 1978). Ulrich in Sandifer et al.;
(1980) smmrized the available data oonoemmg occurrence, habits and inci-
' dantal ca.pture of ma:rine tm'tles in the Sea Island Coastal Region of South

| Carolina and Georg1a. A sunmary of that treatmsnt follows with emphas1s on

- the effects of shr.inping activity oo mar:.ne turtles, .

- 'Ihe Atlantic leatherback (Denmchelys oona.oea), Kemp's ridley

(Lepidochelys kempi), and Atlantic hawksbill (Eretmochelys inbricata '

imp ncata)tlt;ﬁu?f are considered transient species in the Sea Island
Coastal Region (hereafter temmed Region) which stretches from Pawleys
Island, Georgetomn County, South Carolina to Cumberland Island, Cam-
den Conty, Georgia. They and the Florida population of the Atlantic

© green sea turtle ((helonia mydas) another transient species in South

Carolina and Geoi'gia waters, are listed as endangered under the 1973
U.S. thangered Species Act. The Atlantic loggerhead turtle (Caretta

caretta caretta) is considered threatened (U.S. Dept. of Interior,
Fish and Wildlife Sorvioe, 1979) and is the mly seasonally resident
marine turtle species in the Region. Marine turtles are associated
with coastal waters at times of mating and nesting, hatching, and
féeding during wa.nn months. Considersble data concerning nesting
are available, but a pauoity of data conceming other aspects exist.
Most occurrence records in the Region are the result of incidental
capture by fishery vessels or strandings of carcasses on beaches
(Hillestad et al., 1978; Ulrich, 1978).

The Atlantic loggerhead turtle is the only marine turtle nest-
ing on South Carolina and Georgia beaches and it utilizes most

LR f“"«v e

S Parrier ,1slands to degree reny: exta:sxvely._ ’Ihe bamer

R AL, e T




o if island beaches of ‘South Ca.'rollna and Georgia provide some of the
-} "m:)st J.mportant loggerhead nestlng s1tes in the Un1ted States. Fe-
2‘_.ma.1e loggerhead turtles may nest as mny as five t:unes during a
- nestlng season (Dav:Ls and Whltlng 1977) whlch 1s fmm mid-May
. tm-ough mld-August with peak activity in late June and early July.

o In South Ca.rolma the mst 51gn11’10ant nestmg a:nea. is in the Cape

' Rmnin Nat:ional W11dlife Refuge especially Cape Island. In

f“?"_‘"”& leberland and Jekyll Islands provide

'T.A_Georgla, Little (370

R that State s most :lmporta.nt lqggerhead mting beaches The pm—

| bablllty of ind1v1dualfsfem.1es returning to the same nesting
* beaches appears high (Bell and Richardson, 1978; Richardson et al.
1978). Major problems include the depredation of nests by humans,
raccoons; end ghost crabs; humah development of nesting beaches;
-.erosmn overexploitatlon, and :anldental catch Despite these
) ,. dlfflculties loggerhead populatlons appear to be in smewhat
: better shape than those of other nanne tm'tles in the Region.
There is ev1dence that. sane turtles overwinter in offshore
waters of the Region. Loggerheads have been found in a "dormant"
 state partially burled in mud in Florida's Canaveral ship channel
during w1nter (L. Ogren 1977, NMFS Panama. C1ty, "Fla. 3 pers. camm.).

It is poss1b1e that such w:Lnte:rlng beha.vmr may occur also in

‘suitable areas of Georg'la and South Gan ns;, however, no evidence
was found durlng recent NMFS surveys

After enter:mg the sea, hatchling marine turtles are preyed

- upon by sea blrds and predatory flshes. Acet?mta of young turtles
being devoured include a logeﬁrhea.d taken frc'x'hfthe stomach of a
black sea bass captured in 26 meters off-shore of Charleston

(Charleston Museum files); two loggerhead hatchlings taken from



T a cbep water shark (Brongersm., 1972), one Atlantic green and

eight Atlantic 1oggerhead turtles- from the stamach of a dolphin

A

- 'east of St. Lucie Inlet,.Florida (m Chiain

Man's greatest mpact on rmnne turtles in the sub-tldal
. marine system is the incidental capture and associated mortality
cansed by eannerclal flshmg Bullls and Drumnond (1978) noted
| that ‘Tesearch vessels captured incidentally six Atlantic logger-
. h@dsan@one Atlantic hawksbill in the offshore area south of
" Cape Hatteras, North Carolina to Brunswick, Georgia from 1950
to 1976, B
In South Carolina inshore waters Atlantic loggerheads are
taken incidentally by shrimp trawlers fram mid-May (normal open-
ing of shrimp season) until at least the end of October (Ulrich,
1978). Hillestad et al. (1978) reported incidental captures from
June through early October in Georgia. Sitings and catches of
other species are much less cammon in the Region. Juvenile Atlan-
_ tic green turtles have been taken by shrimp trawlers and have been
seen stranded in South Carolina (G. Ulrich, 1978, S.C. Marine Res.
Div., Charleston, S:, pers. comm.). Not over three such speci-
mens have been reported in any one season. Hillestad et al.
(1978) has reported similarly small figures in Georgia. Recent
catches by shrimp trawlers are documented Tor Kemp's ridley * ..
(Hillestad et al., 1978) and Atlantic leatherback (Ulrich, 1978
and Hillestad et al., 1978) turtles in the Sea Island Region.
Incidental capture of Atlantic loggerhead turtles by shrimp-
ers is often thought to pose the most serious threat to breeding
females. Yet, the majority (88 peroenﬁ) of the incidentally cap-

tured turtles in Georgia were juveniles (Hilléstad et al., 1978).



B - -;_,f_';‘.f_.'sm1ar1y, Ulnch (1978) reported that adult fena.les made wp only
. Tﬂ.‘ j_- 18 percmt and 10 percent of turtles obserwed dur1ng sampling on-
7 oard shnmp vessels in 1976 and 1977, Iespectlvely, in South
B Ca.mlma 'Ihus, avaa.lable da.ta 1nd1cate that contact by shrimp-
Y ers with the adult segment of the Atlantic. 1oggerhead turtle popu-
T élatmns 1s qu1te snall leemse, hatchllng turtles also appear

mto be excluded :Em the J.ncldenta.l cateh (H:!.llestad et al., 1978).
l A g111 net fishery for Atlant:lc sturgeon in the meah Bay area
‘of South Ca.rollna a.]so results in a relatlvely small mumnber of
. _turtles drownings related to incidental capture (Ulrich, 1978).
Nevertheless, the 1mpact of mcldental catch mortallty on the con-
_ ‘tlnued survival of marine turtles in the Southeastern United States
_ is net mently known because‘of our lack of. information on tur-
. -‘ tle populatlon sizes, natm'a.l surv:Lva.l rates and a.nnual Tecruit-
B Research on technlques to reduce* the mcidenta.l capture and mortality of
S ue.rine turtles in shrimp trawls has been conducted by the National Marine Fish-
eries Serﬁw, Southeast F1shenes Center. The research has resulted in the
development of the turtle excluder device (TED). The TED was tested aboard com-
' mercial trawlers on shrimp grounds on the South Atlantic and reduced turtle cap-
~ tures 89 percent while ma.mtainlng shrimp catches equal to those of standard
shrimp trawls The 'I“ED also has the potentlal capability to significantly re-
- duce by-catch assoclated w1th shnmp trawling other than turtles. It consists
| of a4x3x 3 ft frame of galvanized pipe with ba.rs slanting at approximately
45 degrees spaced 3 to§ inches apart and a 9 ft square door in the bottom or
top. 'Ihe TED is placed inside the trawl at the intersection of the trawl body
and the bag. A _tﬁrtle or other large object entering the bag strikes the
. slanted bars and is forced toward the trap door. .’Ihe ‘door opens when preset ten-



s1on is exceeded the turtle 1s ejected,. and the door closes (NMFS 1981). A
recent variety of the TED has a top opemng door which is held closed by gravity .
instead of by elastic cords which are used to hold_closed the bottom opening '
. Durmg 1980 washups of sea turtleﬁcarcasses were recorded along the
‘coasts of the four South Atlantic states by the Southeast Sea Turtle Stranding
' and Salvage Network. Table 8-21 shows the nurber recorded during each month
in each state dur:ng 1980 w1th other avulable da.ta. 'Ihe mnnber of recorded
*19803trandmgs ishighwhenoanparedtothat of other seasons. 1980 was the
first year of operation of the full Network whlch was initiated by the South-
east Region Sea Turtle Recovery Team and managed by NMFS. This is a cooperative
effort involving federal, state, and private entities (S.. Hopkins, S.C. Wildl.
Marine Res. Dept., Chas., SC; pers. cam. ).  The increased attention directed .
to turtle strandings probably has been the most inportant factor mcreasing
the total murber of strandmgs recorded, but considerable increases’ were noted .
in 1980 on beaches which had been surveyed dunng earlier years (J. Richardson,
Ga. Dept. Nat. Res., and S. Hopkins, S.C. Wildl. Marine Res., Chas.,SC; pers.
comn. ).
Increased mortalities may be results of larger populations of sea turtles
entering trawling areas due to success in stock protection efforts such as hatch-
ery and headstart programs, and conservation measures protecting nesting females
and hatchlings. |
The results of a meeting of conservationists, shnmp industry representa-
tives and state and NMFS officials in Charleston, South Carolina on September 18,
1980 to examme ways to reduce sea turtle mortality from comnercial shrmpmg
activities were as follows: A
(1) Shrimp industry representatives were to ask shrimp fishemen to volun- _
tarlly reduce trawl time to 90 minutes at all times in critical areas o:f hlgh .




o f:‘ﬁ;i" strand:mgs in the’ South Atlant

" Carolina - Sally Hopiins, S. C. Wildlife and Narine Resources Dept.
" .. Richardson, Ga Inst1tute of Ecolog Flonda Ross Wltham Fla Dept of Nat.

Ava.llable da.ta oonoernmg the nunbers of reoorded sea turtle carcass

states dunng -each month 1979, 1980, and 1981.
nivio é;;@hape} H111,,LSouth I
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112 63
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15 |
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158 (1%0)
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449 790 .

(e 304

'ND Noda.ta

" ., Totals in. pa.rentheées a.re partla.l yea.r totals



"sea turtle abundance or nnrtallty. Those critical Vareas;wen.e identified as
Georg1a, _South Carolma, ‘North Ca.mlma, ‘and the upper Atlantic coast of

(2) NMFS’was to promilgate emergency regulat_:'.oné under»the Endangered
Species Act to provide for an additional method of sea turtle resuscitation on
'hoard tra:wlers and for relocation of turtles to non—shrmmmg areas (NMFS memo-
| randmn c. Oravetz Septeuber 24, 1980).

. : 'Ihe effectlvene$ of actlons taken by shr:mp fishermen to reduce the
inc1denta.l capture a.nd mrtahty of turtl&s has not been docmted. Sea Tur-
tle Emergency Begulations modifying resuscitation procedures for threatened sea
turtles were issued effective October 1, 1980 for 240 days (NYFS memorandum, C.
Qravetz, October 6, 1980) and were reissued permenently on September 2, 1981
(U.S. Dept. of Commerce, NMFS, 1981). ;Their effectiveness has not been document-
ed, either. Reduction in trawl time had earlier been demonstrated to reduce tur-
" tle mortality significantly. Trawl time of 60 minutes showed a 2 percent turtle
mortality. Tréwling for 90 minutes showed a mrtalityv rate of 6 percent while
trawling for 270 minutes resulted in mortalities of 26 percent (NMFS memorandum,
C. Oravetz, Septenber. 24, 1980).

Data needs associated with the incidental catch and mortality of sea tur-
| tles include: | )

(1) Identification and quantification of causes of mortality other than
inmdental catch by shrimp trawlers. chsmnally sea turtles are caught in
other fisheries including those for mianhaden shad, and sturgeon. Parasitism
"and high water temperatures have been’ suggested as natural causes.

(2) Expansion of carcass stranding survey efforts. All coastal areas
have not been surveyed in the pasti: therefo:éi;;é.x?ailable data are underestimates
of total strandings. Additionally, there is evidence that a significant portion
of turtle carcasses do not reach beaches. (S. Hoplci.ns, S.C. Wildl. Marine Res.

Dept., Charleston, SC; pers. comm.).



(3) Quantitatlve measurement of the effect of mortalltles on turtle
“' stocks It is w1de1y assuned that cons1derab1e negatlve ‘effects result on
-turtle stoc.ks by suoh mortallties but da.ta oonoermng the proportions of ju-
' _vemle and adult nnrta.litles are mcmzplete Ifa b1olog1ca.11y acceptable
';level of nnrta.llty ex1sts 1t 1s not known o
_ (4) Nestmg and feeding hablts and dua.htatlve hab:.tat deﬁcnptlons
l‘ "AData. coneerm.ng nesting frequency, a.ge at i’ust nesting, nestmg succass and
8 ‘:other aspects of nesting are geographlcally spotty The reasons why selected
beaches are utillzed heav11y by nesting, and feeding turtles are not well known-
The extent to which turtles are attra.cted to trawler dlscards is unknown. De-
scnptlon and identlflcatlon o:f cntical.l onshore ‘and nearshore habitat are
needed. _ L |
| (5)’ Impa.cts on shrimpmg mdustry . Efforts to protect turtles includ-
o 1ng use of excluder devmes restnctmns on shnmpmg times, areas, and tow
. . | ». duratlon and musatatlon efforts w1]1 exa.ct some costs on shnmpers The ex-
-tent of those oosts and thelr effects on an econcmlca.lly burdened industry #s
not known
(6) Information exchange An undezsta.nd:mg of the importance of sea
turtles as components of complex coastal marine ecosystems is not held by most
fishermen. Education toward such"an end would facilitate the recovery of sea
turtle stocks.. A]so researchers and nuanagers could ga.:.n insight from shrimpers
ooncernlng turtle hablts gea.r nndiflcatlons a.nd other aspects of turtle/shr:mp—
er mtemctmns ’ | '

-8.2. 7 Assessnent and Spec:Lflcatlons of Danestic Annual Ha.rvestmg Capacity (DAHC)

The average landings of shrlmp in the South Atlantic states. ‘have-not” in~-
creased over several decades, even though ‘the number and efficiency of harvesting
unlts has mcreased s1gnlflcantly. 'For that reason the ca.paclty of the domestic
‘ "~ fleet to harvest shrimp is believed to be considerably greater than the maximum

_available resource in any year.



8. 2 8 . Assesament and Sgaciﬁcations of the Extent to ‘Which U.S. Fishermen will -
- "Harvest Optimmm Yield

Historically United States fishermen have been the sole producers of the .
shrimp harvest in the South Atlantic states. Assuming optimm yield to be

~ equal to the average yield of the past 2.5 decades (25 million 1b), or equal to

|  the average of only recent high yield seasons (26, 9 million 1b), or equal to a

. oonsiderably higher level, the South Atlantic fleet is ca.pable of sustained har-

v&et of optlmun vield.

‘8 2.9 Amsnent and Specification of Damestic Annual Processing Capacity -

Bamd on data presented in Section 9.4, ,- me‘ capacity of damestic shrimp
mm far exceeds the avallablhty of domsstlc shrimp,
8.2.10 Historical and Projected Transfers from U.S. Harvesters to Foreigh Vessels

There is no evidence of historical or projected transfers of shrimp or
éhrimp products fram U.S. harvesters to foreign vessels.

8.3 Forejx F1sh1ngActiv1ty o o o _ .
| Exploitation of the shrlmp resource of the southeastern Atlantic coast by
fishermen or vessels of other nations m non—emstent.

8.4 Interactions between Foreign and Domestic Participants

As there are no foreign participants in the shrimp fishery of the south-
eastern Atlantic coast, there are no interactions between foreign and domestic
participants. Neither are there interactions between domestic shrimp fishermen

and foreign fishermen of other fisheries.



9.0. DESCRIPTION OF THE ECONOMI‘C: 'CHARAcTERi's'rIC's OF THE FISHERY

. R Since 1976 there has been a steady increase in the number a.nd size of
: tra.wlers in the South Atlantic shrimp flshery ('I‘a.bles 8—12 to 8—16) This
growth in ﬂeet 312e 1s 1nd1cat1ve of pr:Lvate ce.pita.l which has been invested
. in the shrimp flshery Unfortlma.tely, dur.i.ng 1980 and 1981 the fishery has been
| under a serious cost-price squeeze 'Ihls condition has resulted frcm a number
Cof mteracting factors such as: (1) shrinp la.ndmgs cannot be increased signifi-
cantly to impmve individual vessel revenue and ﬂeet ef:tlclency, (2) there has
been a dranatlc inc.rease in operatmg ‘expenses such as fuel ice, mmtenance, e
etec.; (3) downturns in the economy have resulted in :Ba.lter:ng consumer demand;
1) supply oanpetition from the Gulf of Mexico and foreign imports have had nega-
t1ve effects on South Atlantic ex-~vessel prlces The net effect has been the in-
, ab1lity of 1nd1v1dua1 vessels to generate enough revenue to satisfy fixed costs
. and in scme cases, operating expenses A1l of the above factors are synptonat:.c
, of the severe econamic crisis of the South Atlantic fishery '
9.1  Domestic Ex-Vessel and Wholesale Market Trends

9.1.1 Ex-Vessel Market

9.1.1.1 Demand Characteristics of Ex-Vessel Prices

Shrimp cpnsumption in the U.S. has increased steadily during the period
1960-1977 (Table 9—1) The estimated aggrega.te consumption in 1977 was 482 mil-
lion 1b, an\ increase of 92 percent trom 1960. Per capita consunpt:Lon has fol-
lowed the Same trend as aggregate consumptlcm during the last two decades. Per
capita consumption of shrimp in the U.S. has increased 5.1 percent annually, on
the average, from 1960 thzbugh 1977. However, ccnstmption of shrimp has de~
clined since 1977. ‘

Doll (1972) estimated ex~vessel price and. mccme elasticities of demand

. using annual data from 1950 to 1968. The ex-vessel price elasticity of demand
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-1 27 mdicating that. shrinp are pl'ioe elastic. This implies that increased
_ .1a.nd.mgs mean a decrease in pnce but an increase in total revenue to fishermen.
The positive inccme elasticity of demand for shrimp (1. 12) indicates that a one
_ 'percent :.ncreo.se in income: nationally, increases the denand for shrimp by 1.12
percent (Doll 1972) . The study also ctmcluded that dcmestlc landings remain
» Vas the largest single soume of price v-u'iation.‘
; N Ex-ve&el or docks1de prices per pound vary in direct pmportion to size.
o:f the shnmp Historically prlce differentia.ls :Eor spec:l.es have been used in
.'p\m:hasmg shrimp (see U, S. Bureau of Ounremial Fisheries, 1958) but this prac-
- tice has apparently become ms1gnif1mnt in recent years. In general size-
oriented pnce differentials can influence the substitution of certain counts
(siz.es) for others into different products like processed product vs. fresh-
frozen uses. In the Guli‘ of Mexico fishery, Chui (198))found démand higher for
the larger shrimp sizes w1th the exception of small shrnmp:”ﬁ although the larger
" _the s:.ze, the grea.ter the price r&sponse to ﬂuctuatlons in supply Chui s
-"._(1980) study also 1nd1cated that demand structure by shrimp size can signifi-
~'-’.ca.nt1y influence the aggregate_ex—mserl value of damestic landings in the Gulf.
This study showed that the Gulf total monthly value could be maximized when
total monthly regional supplies '(12.6 million 1b) were allocated to only ''large"
and "medium' categories. Population dynamics of penaeid stocks would actually
preclude such an allocation since it is beyond the feas:\bllity of the resource
due to growth and morta.lity characterl.:tics
‘ In the 1975-1979 perlod South Atlantic land:mgs averaged about 10 per-
cent of total domestic shrimp landing and only 4 percent of total U.S. annual
shrimp supplies. Consequently, the average ex-vessel prices received from South
Atlantic states - gehera_.ny follow Gul_f prices (Carley and Frisbie, 1968). For
exemple, Waters et al. (1980) concluded from their preliminary price analysis

of different North Carolina shrimp counts that ". . . North Carolina prices



follow those established in the larger Gulf or national market," In the case of
North Carolina, there was some evidence for assuming shrimp demand to be perfect-
1y elastic (Waters et al., 1980}, 4

Since South Atlantic shrimp stocks tend to be isolated from critical en-
 virompental factors directly mﬂuencmg Gulf stock:s the assumed high demand

elasticity of South Atlantlc shr:unp pnces can apparently amplify profitability
. or losses for South Atlant:’:c shrimpers cmxpared to their Gulf counterparts, Car-
ley and Frls‘ble (1968) descrihed this dilemma for Georgla. shrimpers:

' *‘However an aBoveaverage catchforGeorglaandapoor
catch in the Gulf results in an exceptionally good year
for Georgia due to the lower total catch and higher
prices, The direct opposite of this condition results
in a poor year for Georgia."

9, 1 1 2 \mcmamarm ‘Tr¥ends

.. The value of the South Atlantic shrimp fishery increased steadily fram

1960 through 1980 (Table 9-2). Most of the increase in aggmgate ex-vessel value
' was due to increases in pr:.ces In the 1961-70 penod about 33 percent of the
value of all landings in the region were contributed by Georgia, 25 percent from
: -'Floﬁ.da. and the remaining 42 percent from the Carolinas. Again in 1971-80, 33
percent 6% the region's ex-vessel value was derived from Georgia, about 29 per—
cent from South Carolina and 38 percent from North Carolina and Florida. In
1979, the South Atlantic shrimp fishery experienced a record setting year for
its total ex-vessel value ($67 million). | |

' Since the incresses in total ex-vessel value 4nclude inflationary price
trends, the 1967 Consumer Price Index of 100 is often used to deflate aggregate
ex-vessel value and price series (Maiolo et al., 198%). With the CPI deflation
of total ex-vessel value (Table 9-3) the aggregate real ex-vessel value of the
region's landings has still generally increased compared to 1967. The 1974 re-
cession and related national shrimp market conditions generally contributed to

“the 1974 decline in ex-vessel prices (Table 9-4) not landings (Table 8-1). In
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' contnast the 1980 total rea.l ex-vessel va.lue was the second highest in the years
'1967-80 despite a decrease in the 1980 regional ex—vassel price (Table 9-4).

_'Ihis was a.ttributed to the above a.verage landings in the region (see Table

E)  pg.83).

. ‘9.1.1.3 Current Ex-vessel Price Trends (1980-—81)

Coupa:ned to prev10us yea.rs ex-vessel prioas advanced substantially in

51978 and 1979 (Table 9-5) and: then gene-ra.lly declined in"the first half of 1980,
R v'lhis decline was associated with :Ea.ltering consuner demand in the seoond half

of 1979 and the decline 1n real disposable inoane during the 1980 recession.

" In the fall. of 1979 restanrant purveyozs were reporting the "slow movement"
: of shrimp and associated build—-up of shrimp inventori&s (National Restaurant

News, 1979)
. The 1979 ending mventory, “78.3 million lb was about 22 percent higher

’ than the- 1975-79 penod average (Table 9-1) Due to relatively low Supplles
“"(i e. inports and landings) and efforts, to reduoe mventory carrying costs
. U.S. shr:unp inventories dmpped rapidly 1n the first half of 1980 (Gulf of

- Mexieco Fishery Management Council, 1881) and consequently ex-vessel prices in-

creased from June through August (Table 9-5). They declined again as fall Gulf
landings and imports increased inventories in the second half of 1980. The
1980 ending fresh and frozen inventory, 62 million 1b, was 21 percent below
the 1979 ending inventory (Table 9—1)

' In 1981, ex-vessel price displaved usual seasonal increases then began
to decllne (Table 9—5) as above average Gulf landings and imports increased
U.S. inventories. During the first half of 1981-, total South Atlantic and
Gulf landings, 56.4 million 15 (,heads-off) was 43 percent higher than the 1980
first half and nine percent sbove the 197579 sverage (Vondruska, 1981) and
Jnly landings, 25.1 million 1b, were up 40 percent compared to 1980. In July

and August, ex-vessel prices decreased 29 percent and 32 percent respectively,
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fof 3140 counts compared to the same mmths in 1980. These low prices were
generally attnbuted to sbove average sumrer landings in the Gulf and uncer-
tainty regarding consumer demand. This market instability: was apparently in-
creased by h:Lgh mventozy carrying costs due to curnent interest rates (Vondru-
| ska, 1981) As previously discussed (Sectlon 9.1.1.1) the cmmnatlon of rela-
' tively low priws partlally mduoed by h:Lgh Gulf 1andings and the apparent be-
‘1ow average land:mgs in the C‘a.rolinas and Georgta in the 1981 shrimp season will
decrease the aggregate ex-vessel value of the 1981 South Atlantlc harvest The
| 1981 season may be another emmple vmere the environmnta.l isolation of Ca.rolina
and Georgia shrimp stocks from the Gulf of Manco has amplified the losses of
the South Atlantic fishermen.

9.1.2 Domestic Wholesale Market

9.1.2.1 Wholesale Value of Shrimp Products
" The wholesale value of" prooessed shrimp products from South Atlantic

' plants was 62 4 million in 1979. Raw breaded shrimp generated the most gross
sales, 42 percent, for South Atlantic processors (Figure 9-1). Cooked breaded
shrimp represented 30 percent of the total and peeled and deveined shrimp 35 -
percent (Figure 9-1). .

Although the nominal aggregate wholesale value of shrimp produced by
South Atlantic plants has increased since 1971, the real wholesale value during
the 1970's has not increased (J. R. Duggan, shrimp processor; pers. comm.).
Consequently, an increase in the total nominal wholesale value of processed
shrimp products since 1971 is not indicative of expanded market shares or ris-
ing profits for these plants. | | | |
9.1.2.2 Imported Products

The volume of imported shrimp increased from 119.1 million 1b in 1960
to 256.0 million 1b in 1980 (Teble 9-1) with record imports of 270.4 million
1b in 1977. During the last two decades, imports have generally increased
with the 1970-79 annual average imports, 248.9 million lb, exceeding the pre-
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Figure 9-1. :Sirﬁm5@IO®ds of the' South Atlantic. States 1979. (Source: National
Marine Fisheries Service, Processed Fishery Products, Annual Summry 1979. Wash-

mgton D C.. Dept of Commerce. )

Note: - Sane of the products have been processed fmm raw products 1mported from other
states or: fran :Eorelgn countrles '




vious decade (174.8 million 1b) by ‘m percent.  In the last 20 years, (1960-
' 1980) danestic shrinp landings have only exceeded imports during five years
and shrimp imports averaged about 58 percent of the US annual apparent con-
surption (Table 9-1).

’Ihe maJor type oi’ inported shr:mp product raw headless shrimp, consti-
tuted 63.3 percent by pmduct weight of all product types in 1980 (Table 9-6).
In the same year, the North American Oontment continued to absorb more than
50 percent of all shrinp imports (Table 9—7) with about 35 percent of all U S.

inports provided by Maxmo (GMFMC 1981).

| Pena.eld shrimp raised by Ecuadorian nnnculture fims supplled an esti-
mated 10 million 1b to U.S. markets in 1980 (Fish Boat, 1981). These maricul-
vt.ure firms apparently have lower total production coets per pound preduced
conpa.red. to conventional shrimp trawling technology (International Proteins
Oozp‘omtions, 1980). Although these penaeid mariculture firns_pmvide only a
small percent of the U.S. total sbrlmp snpply, their capability to provide
large shrimp (lm than 40 count) could have a significant seasonai price ef-
fect on these counts in the future. | |

Due to depressed ex—vessel prices in 1974 the National Shrimp Congress
flled a petition w1th the U S. International Trade Oanmss:.on to seek import
relief pursuant to Sectlon 201 of the Trade Act of 1974 (USITC, 1976). The
final detemﬁ.nation of the conmission's investigation was that imported shrimp
was increasing in such quantities as to be the substantial cause of serious
ecqnanic injuryto the domestic harvesting industry (USITC, 1976). Adjustment
assistance for the shrimp harvesters was recammended.

The economic impact of shrimp imports and the related issue of govern-
ment intervention to control imports has been reviewed by others (Miller and
_Marasoo, 19786; GMFNKI, 1981). In summary, imports have a detectable negative

impact upon domestic ex-vessel price. For example, Miller (1975) concluded



”,Fisheries of the'Umted States, 1980 )

of.shrinp;bytype of pmduct 1980 _(.Souroe: NIFS,

. Type of Product

Quantlty -~ Percent of

",‘:'lhousandlb Thousand$ 1b

Total
$

".Q;'",'j&lell-on (heads-off)'- T 138,750

66,2710

.

519,217  ° 63.3% -

170,450 - 30.2%
"g,801

21,120 - 4.5%

72.2%
1.1%
23,7%

2.9%
1%

219,308

. 719,263 . 100.0%

100.0%




Region

) Qua.ntlty
Thousand 1b Thousand $

1b

Percent of Totaé

" North Auerica

. Asia :

Australia and Oceanic

’117,1'35 |

4,617

1,530

1,894

446,595

156,914 -
89,646
: ‘14’?17;'_‘ E

6,602
4,699

53.4%

21.9%

21.0%
2.1%
0.7%
0.9%

62.1%
21.8%
12.5%
2.0%
0.9%
0.7%

219,308

719,263 |

~ 100.0%




that ex—vessel pnces could be increased by 30 percent if total supplles which
- includes“i'i PO "va_‘

y were reduced by 18 percent Th:l.s would have required a 36 per-
E -».cent 1mport reduction m 1975 assummg no cha.nge 1n the domestic landings.
In contrast shnmp iuports have a positive inpact on the processing in-

dustry which dépends an mports for up to 50 to- 70 percent of its raw product

needs (Prochaska and Cato 1981) A neduction of mports would lower U. S pro— -
i dnction of proceesed shnnp products Slgnificant reductions in shrimp imports

,ywould likely canse pmcessing equ.ipnent and labor to be idle at times of the

| year when dmestic 1andings a:re low ThlS would increase ccsts therefore in-
creas:l.ng the tota.l difference or mkeup between ex—vessel prices and consumer
prices. This increase in the marketing, margin would be partly passed on to
CONSUmers in the'form of higher 'priceﬁ and possibly to fishermen in the form
of lower ex—veﬁsel prlces (Prochaska and Cato, 1981)

~In essence shnmp inports ha.ve a posrtive effect on supplies and do not
| produce tremendom prm on doumt:c prlces In additlon government inter-

ference could decrease the market stabiliz:mg effects of imports; consequently,

o import restrictions mght be counterproductlve (QMFMC, 1981) Hutchinson (1978)

suggested that adequate information on forelgn markets,, not import quotas, might
reduce the appa.rent VOla.tllltY of the U.S. shrimp mrket
9.2 Export Market

U. S exports of shrimp 1n ]980 uonmsted of 25 5 million 1b of fresh and
frozen products valned at $82. 9 million and 6 2 m11110n 1b of canned products
valued at $17.9 milllon (Table 9—8) About 34 percent of shrimp products ex—
ported in 1980 were mported from foreign comtnes.~ Data on exports by South
Atlantic shrimp processors are not available. _
- Canada, Japan, and Mexico were the major markets for U.S. domestic fresh

and frozen shrimp (Table 9-9). Small amounts of fresh and frozen shrimp were
exported to Saudi Arabia, Netherlands, Sweden, etc. Exports of domestic canned



' Table 9-8: Exports of ‘damestic and’ B reigd Q?annpgmducts, 1980. (Source:
© NMFS, Flshenes of the United States 19805 )> :

o gy ' ___Percent of Total
- ITEM _ ‘Thousand  Thousand ~ pounds dollars

- Domestic R ,15 913 e 48,928 - . . - 62.4% 59.0%
'AFOreign N ~__9,566 . 33,997 S - 37.4% : 41.0%

TORAL - 2547 - 82,95 - 10,

0% 0%
Domestic | 5,832 17,207 . 94.0% 96.2%
Foreign o e 679 . . 6.0% 5.8%

TOTAL .. 6,203 17,886 100.0% 100.0%

Total: : : . : :
Darestic - 21,745 66,135 68.6% 65.6%
- Foreign ‘ : .9.937_ 32,676 - 31.4% 34.4%

ToTAL. - 31,682 100,811  °  100.0%  100.0%




L ear -

" Table 9-8. Exports of domestic fresh and frozen shrimp, by country of destina-
- tion, 1980. (Source: NMFS, Fisheries of the United States, 1980;)

- Quntity - Dercent of Total
- Thousand 1b- Thousand § 1b

o Camada 8016 23,403 50.4%  4T.8%

Cldapan. . Tl om0 1,670 0 17.9% 23.9%

o Mexico . oL 33 1046 2845 2%
_N.etﬁerlands“ o 10 w6 1% %
New Zesland R S 5%
Sweden R T R 1 3%
" Hong Kong “ ‘ - 82 - 60 .4% .1%
Other RV ‘891_ 2,18 | 5.5% 4

LTetal 15913 48,8 10006 100.0%
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vshr:utp were 5.8 nnlllon 1b in 1980 (Table 9—8 and 9-10) Exports to Canada
" accounted for 73 &”percent of the total. |
2.3 Dcmstlc Harvesting Sector .

9.3.1 Organization and Econamic Charicteristics

e mst recent (1976) snd camprehensive survey of the South Atlantic
shrimp. trawler ﬂeet was performed by L1ao (1979) 'The study examined 301 com-

nxarclal trawlers that exceeded. ...20 ftm length 'Ihase trawlers were classi-

u—’\ ~$’._,/ <

fled into four mob111ty classes based on the nmber of states within which

they nshed »for shr.u!p (Table 9—=11) A tota.l of 78 pereent were categorlzed
as mobility class I trawlers; the majority of trawlers in the region fished
onl} in their home state. North (}arelina and Florida (east coast) had the high-
- est percent of mobility class I trawlers (Table 9-11). In genera.l, results in-
 dicated that most trawlers that fished in other states did so during peak
shrimping season in the out-of-state fishery. Based upon the characteristics
of the tréwiez's (Table 9-12), a nurber of factors appeared to be ciOseiy asso-
clated with mobility of trawlers. The more mobile trawlers ('1) were larger,
(2) had captains with no outside fishery employment; and (3) had greater pro-
ductivity per day in out-of-state shrimping. |
The} profitability of trawler operation is measured by the net returns

(income) received from its operation after all costs of production have been
deducted from gross returns. The average gross returns of three types of trawl-
ers varied considerasbly. Mobility classes III trawlers had the highest annual
gross returns ($122,000) of three mobility claeses (Table 9-13).

Production costs are brdsen down into two categories, variable and fixed.
Variable costs comprise all costs items that vary with fishing effort. Fixed
cost (depreciation, insurance, etc.) represent those costs that are incurred

regardless of whether the vessel is operated..



Table 9—10 Exports of dcmastic canned shriup by oountry o:f d&stination 1980..

(Scmroe NMFS Fisheri&s o:f the Um.ted Sﬂ:ates 1980) o
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" Table 9-11. Number of! Qhr:unp Trawlers in the Four Igpbihty @lasses in 1976.
o (Source Llao, 1979).

... State or Region ' Mobility = Estimated Number Percent Of
Class -20f Shrimp Trawlers Total Trawlers

South Carolina — - ] 1 264 69
R .Im - - 103 | 27
z i - - 1 3

Lo . o - 383 100

-North Carolina‘” R G - <. R 87
T Ir = 130 - - 12

I 6 |

IV 0 ‘0

’ 1,074 100

Georgia 1 . 176 53
* : I1 106 33
_ II1 28 8

v 20 6

330 100 | .

Florida , I 14 80
- ) II 27 15

I1I 1 1

v 8 4

_ 180 100

&2

All South I 1,522 78
Atlantic States - II 366 19
) . III 46 2

IV 33 1

1,967 100




S Leugth (feet)
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B : Table 9—12 Average éha.ra.cteristles oE "ffrawlers by ihoblllty c“lasses 1976.

. (Souroe Liao, 1979)

) Cha.ractenstlcs S e Mobility Class

oMl MO 0 N

S _‘ Age (years)

Beam (feet) ,,,,,

| 59
Net Size (feet) o % om 66

“Maket Value of ; ’ ’ ,
- the trawler ($) 23,157 60,700 72,190

.‘..Equityofthe ‘_ .
- . trawler ($) ... 16,429 - 43,610 . 44,813

: Peroent of Trawlers
~with the followmg
equlpnent
- Loran
"~ Recorder

VHF

C.B.

8ER5E
388ER
88368

19
261
62

80,000

31,000

-t




‘ Table 9-13 Average ﬁnnual é‘osts and h'etm'ns among ‘three nnbility ¢lasses of
‘ f‘rawlers in the South Atlantic states 1976 (Source: Liao, 1979)

Ttem .. "'MobilityClassJ
o L 71 I 11
e o0 Ne1881) . ... NE€D . N=23
-Gross returns:
. Shrimp fishery - Lo .$965512% . $65,760 °  $117,498
L Other ﬁsheries oo e g0 0 0 821 4,502
, Variable costs ; o T o
. - Vessel repair and mintenance» . 2,378 4,405 8,443
©  Gear repair and maintenance 1,234 - ’ 2,250 4,243
- Ice : 649 1,808 2,398
Fuel = 3,205 6,709 10,908
Heading and packlng o 1,264 4,090 4,940
Crew shares ¢ 9,968 26,144 44,190
Captain shares 6,938 12,707 17,369
- - Other varlable costs 1,198 3,169 4,216
NATTab s s 26,835 61,373 96,707
Fixed costs: . i .
Depreciation ‘ - 1,138 _ 2,522 - 6,357
License fee = - e 55 231 295 .
. Interest , 382 1,044 - 1,718 =
JInsurance: : - : 433 1,314 2,781
-~ Other fixed costs : S 156 375 . - 413
" Total fixed costs . - _ 2,164 . 75,3486 11,564
S ‘
. TOYAL Costs .
(Variable and Fixed oosts) - $28,999 . $66,859 $108,271
Net Returns. ' _
(Gross returns- Total costs) 2/’ 1,647 - 278 13,729
Incane above va.riable costs ’ , ' .
- (Gross return - variable costs) ' - 817 - 5,208 25,293

. Yy N=Number of vessels
2/ Return to owner's labor, management, and investment

3/ Mobility Class I Trawler - Those who fished only one state
Average length of vessel =12'm“£40. ft)
hbblllty Class II Trawler - Those who fished in two states
Average length of vessel =17 m (57 ft)
Mobillty Class III Trawler — Those who fished in three states ;
Average length of vessel = 20 m-¢65 ft) - .
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Varlable oosts represent the 1argest pmportlon of total costs for all

'three groups of vessels (Table 9—13) The nnbillty class III vessel's vari-
o able costs (%6 707) were about 4 times higler tha.n that of mobility class I

vtrawlers. Varlable costs tended to mcrease as the s1ze of vessel increased.

o "Annual hxed oost.;i1 for the average moblllty class III trawler were about
- “_.‘$11 564 canpa.red to $2 164 for the mbihty class I trawler GJvmusly,

) ‘”v-;fixed oostgg itens were nmch mgmer for mob111ty II and III tramlers due to

o ’higher capital investments associated w1th these 1arger vessels

A wide dlspersion in profitabi Lity was observed for the South Atlantic

» shr:mp fleet Net returns for the average nnblllty class III trawler were

$13 729 which was the highest with re:*pect to a.ll mobility classes (Table 9-
13). However, not all trawlers in the mobility class III1 experienced pos1—

- -tive net returns; 48 pe‘roent' of“the trawlers in this group had losses. The
 average mobility class I and II trawlers had tota.l_vcosts greater than gross
returns (Table 9-13).. Of the 158.'ﬁ§b1‘1ity class I tramlers, 108 trawlers (68

.peroent) sustained losses 1n dxﬁxercia.l"fishing. Annng the mobility class II

. trawlers, 62 percent had unprofltable opera.tlons and only 39 percent could

show a profit.
Productivity analysis of trawlers indicated that the more mobile, larger

trawlers had a higher catch per day, received higher a.verage prices, and yield-

~ed higher gross returns per year than less mobile, smaller trawlers. The num-

ber of shr:mplng days was the most 1mporta.nt va.rlable in determining annual

shnmp productlon for trawlers 1n the reglon

9. 3 2 Inoome Trends in the Fleet h

9.3.2.1 Historical Gross Income Trends

The nunber of vessels in the South Atlantlc states has increased from
1,090 in 1960 to 1,212 in 1978 (Table 9-14). In a.ddltlon, there were 814 small
boats shrimping in 1960 and by 1975 the nunber has increased to about 1,259 with

a decline 'in 1978. The average gross tons 'per vessel has also increased by about
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‘.’i'able.A9‘—14 Nmber of vessels and boé;ts' gmsstonnage per vessel, landings of

. shrimp,”landings per craft and landings per gross- ton, Scuth Atlantic sitates,
1960-1975. (Source: 1960-75 data ‘Fishery Statistics of the U. S., Various annual
issues of Statistical Digest series; 1978 data,ﬁRlcbard L. Sd Schween Resource Sta- .
tistic.Division, NW§ 5 81 )R

" Ttem .. .. .. . 1980 1985 1970 1975  1978Y/

No.of Vessels - -~~~ 1,000 958 949 1,200 1,212

"Nd.ofBoat‘s‘ e s e1 77 1,280 1,013
Total Crafts = . . 1904 1,649 13676 2,450 2,225
Gmss’lbnspansel T e e 319 43.1  46.0
‘Total Lendings (1,000 1.2 - 18,581 16,689 13,080 15,767 10,126
Landings Per Craft (1b) 9,759 10,121 7,804 6,412 4,551
Landings Per Gross ton (1b) | 617 612 364 305 182
Real Ex-vessel Dollars per Gross Ton N/A  N/A 272 362 279

1/ Preliminary Data
2/ Landings reported in heads-off units.
| 3/ Data calculated by dividing deflat'ed, aggregate ex-vessel dollars (Tabie 9-3)

by aggregate gross tonnage (See Table 8-12) for a given year.



: "-{-’,::-.‘_67 percent fmn 27. 6 in 1969 to 46 0 in 1978 However, additiona.l crafts and

'. ":"'“substantial increases ing'oss tons per vessel have not multed in increases
»in tota.l catch I.andings per yea.r per craft have declined by about 31 per-

_r'i«_cent and landin@ per gross ton ha.ve declined by 61 percent frtm 1960 to 1978.

divided:: amc;ng‘. an in-

”:;}creasmg nunber and size of cra_fts
IR In contrast to theappa.rent decllne 1n a.verage catches in the 1970's
:_frea.l ex-vessel dolla.rs per gross. ton have not declined (Tsble 9-14). The in-
' crease in ex-vessel shrin'p prices has evidently of:fset the decline in catches;
lconsequently, this mdex (real ex-vessel dollars per gross ton) of gross in-

came per vessel does not display an cbvious decline in recent years. Net in-

. come trends will be discussed in Sectlon 9.3. 2 2.

9322 NetIncaneTrends

L Jones et a.l (1979) reported aLvera.ge annua.l costs a.nd returns for South
o Ca.rolina shrmp trawlers frcm 1971 teru 1975 ‘Ihere has been no smnla.r tempo—
'; _'ral surveys published i’or any of the South Atlantlc States since the 1975 sea-

“ son. A c_rude estimate of average net income for trawlers during the 1976 to
11980 South Carolina shrip season was prepared in May, 1080 for the South Atlan-
tic Fishery Management Council (Rhodes, 1980). Both studies indicated that

the average South Carolina shr:mp ves.sel over 17 m (55 ft) durmg the 1971-80

- season has probably experienced negat ive net revenues in five of the last ten
B years Since South Carolina and Georgla have smilar fleet characteristics

| "and associated vessel mobility classes (Liao, 1979), the South Carolina experi-
ence may also be a.pplicable to Georgia.

In contrast, the North Carolina and Florida (east coast) resident fleets
differ in average gross tonnage (Bhodes, 1980) and shrimp species catch
canposnion compared to South Carolina. Consequently, the analysis of cost
tnends in South Carolina may not be aLppllcable to North Carolina and Florida.



o B2
" In 'au_idition, annual trends and impacts of income derived from other fisheries
by South Atlantic shrimp trawlers are*"uplgxgwa Liao (1979) has shown that re- .

venues generated from other fisheries by vessels in Mobility Class III (aver-
age I0A of 19m, 65 ft) constituted about four percent of total gross revenues
in 1976. | | |

g Assum.ng that the 1971 to 1975 South Carolina t:une serieg is generally
| applicable to the South Atlantic fleet, an inde:dng of costs and revenues for

' 'l:hlS penod has been prepa.red (Tahle 9-15) Fuel cost trends compared to the @“*

CPI eonstltutes the most obvims variable cost increase for the 1971-75 period.
L:Lao's_ (1979) budgets indicated that the 1976 fuel costs constituted approxi-
mateiy 11 percent of total operating costs for Mobility class II vesgels."-i
Rhodm (1980) estlmted fuel costs to be about 18 percent of annual operating

Brown and Lugo (1981) concluded that

Southeastern shrimp trawlers had the highest fossil fuel energy 1nput to flsh
pmtem energy output of any U.S. commercial flshery Much of this is due to '
the distance from flshmg grounds, time spent searching for shrimp and by-
_catches which result in fewer shrimp caught per tow.
Although the rate of 1ncrease for fuel prlces decreased in 1980 (Table

9—-16). fuel costs are st111 expected to oonstltute over 15 percent of operatlng
costs. In addition, a simple lmea:r projection of the latest U.S. Department.
of Energy (August, 1981) wholesale heatmg 011 prices indicates that fuel
prices will continue to increase during 1982 (Tahle 9-16). .

Also, there are indirect effects resulting from_inc;eaé'e’&'petroletnn costs.
Such items as nets, plastic buckets,. and other geé.r which are made from petro-
 leum distillates, have increased tremendously. The preparation and d:Lstr:Lbu—
tion of ice, which is relatively energy intensive, has also constituted a: s:.gn—
ficant increase in operating costs. In 1972 ,' -a 300 1b block of ice cost South
Carolina vessels about $2.50; by 1980 the vessel price had increased 240 percent .



‘ 'I‘ota.l Revenuer

. '“*‘:'"I‘abl"e '9-15 Cost and revenue index for South ca.rolina shnmp trawlers as calcu-:.:
“lated from Jones et al «x( 1979252 (1971-100) S .

197 1o 1973 1914 1975

100" "i24 . 157 11T - 163
100 . 106 100 - 104 114
o0 108 17 . 107 124

(bnsmer Price mdex-/ 1000 0 109 137 140 152

Consumer Prloe Index (1967-100) for mea.t poultry and flSh indexed to 1971 for
- this table




. Table 9-16. Typical quarterly and shrimp seascn No. 2 diesel fuel prices paid
-in South Carolina, 1971 to 1980. (Souroe S.C. Nkanne Rasoumes Center, Charles-
ton, S C. ) . . . _ .

Year " Season/Mean Standard Deviation
. . N .
em L $0.14 /0
1972 - Tol1a 0
‘1973, '0.18 .07
1974 0.33 03
1976 . 0.38 .02
1978 : - 0.45 .02
1979 0.76 ‘57
1980 0.97 N/C
1981 (May—Sept) 11 N/C
‘Quarterly Mesns
1978 1979 19 1981 1982
1 ' $0.43 $0.51 $0.04 .12 $1.16%
II. 0.43 0.61 0.96 1.1 1.17*
I - 0.44. . 0.78 0.95 - 1.16% 1.19%
0.47 0.82 0.99

1.16* 1.22*

Y Mean prioe for eight _nnnths’, ‘May to December.

* Forecasted price based upon 'Case 2" price path of wholesale heating oil
i#.No.2 (Short-term Energy Outlook, Aug., 1981, U.S. Dept. of Energy). 'This
case is reflective of current market cond::.tlons with assumed tightening
of markets in 1982." Marine fuel prices calculated from tgs following re-
- .- gression: Manna Prices = .0275 + 1.122 (Wholesale Price), = 970:(T =
15 782) ..



K ‘toabout$600 (sc Div. ofmnnenesom mpubl data)
Rls:mg wages also have a.ffected the ha.rvestlng sector in the form of
V‘ _,1ncreas1ng vessel maintenance e:mense.s and pack:mg costs. In 1972 South

N j_, Camlina shrlmp pa.ckJ.ng and headmg costs were appmxunately $0 12 per heads-

| off ]b andby 1978 packingcosts ovn=r&) 20 perlbwere not uncommon  (Rhodes,
‘, 1,980)‘. ‘ In 1980 the average packmg cost was $O 27 per 1b for South Carolina
;"]trawlers (S C Div of Marjne Resourcnas 1mpub1 da.ta) .

B : A smnla.r index:.ng of costs for Gulf of Mex:Lco sh.rmp trawlers from
1971 to 1977 demnstra.ted that fJ.xed costs (e g msurance, interest payments,
' depreciatlon) mcmased 249 percent (1971 = v100 percent) second only to the in-
crease in fuel costs. As discussed in Section 10.3.1 the cost of shrimp ves-
. sels 'has risen substantially during the' 1970"s, consequently, fixed costs es-
pecialij for new vessels a.re Vassmned to have had a greater share of total an-

nua.l flshlng costs in recent yea.rs | ‘
- 1'9 3 2. 3 Cun'ent Indlca.tom of Fleet Economic Perfoma.nce 1980—81

As noted by othersl (e.g. QMFMC, 1981) the U.S% Department of Commerce

-+ announcement of a $12.2 millioo aid program for Southeastern shrimpers exem-

plified the .financia.l crisis faced by the harvesting sector in 1980. In South
“average catches coupled with a decline in deflated revenues per nominal vessel
days (Table 9-17).

'Ihe flnancia.l situation of South Atlantic shrimpers is reflected by
the dlfflcultles of vessel owners to make n:ortgage payments or to generate cash
'flows for future expendltures (e.g. capita.l construction fund accounts). In
the 1979 period, the 3rd Farm Credit District which includes the Carolinas,
. Georgia, and Florida classified 19 aquatic loans (mainly trawlers) as ''pro-
blem" loans (C. Richard Crawford, Federal Land Bank of Columbia, S.C.; pers.
comm.). In 1980, 33 loans ($2.8 million) were classified as "problem' loans



" Teble 9-17. Nominal 2/ annual catch (heads-off Ib).and dollars per vessel-day
- for South Carolina, 1974 to 1981. (Source: Fisheries Statlstlw Section, S.C.
"Marine Resouroes D1v1s1on “"unpubl data)

Year : Reported Aggregate o Per Vessel-Dayy Real Dollars 3/
S V%sel—-Day_/ . Catch Dollars

1974 ,11 77 o 200 127
e m, 314» s 199

Cwm. eese . w8 % 2

77 . eer - - . 45 oz
v 13,658 ' 61 s o
179 22,58 166 _686 e
-, 1980 20,930 | 165 104 o
1081/ - s 230 93

Y Catch a.nd dolla.rs per vessel—day has not been standa.rdlzed for fishing gear,
location and other factors.

o 2/ These aggregate vessel days have not been adjusted for changes in participa-
. tion of shrimp vessel in the reporting system.

3-/ Dollars deflated w1th the U.S. Department of Laber's Consumer Price Index
- (196344—100) for meats, poultry and :Elsh

Yy The 1981 dataggrafran June thru August..

3/ Dollars deﬂated with the 1980 CPI for meats, _poultry and fish.
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" and the Distrlct's PCA's J.ncurred $91,000 in bad debt loss In Georgia, the
&mll Busmess Admmlstratlon s 1977-78 Mer loan program (See Section 10)

has 156 (57 percent) borrowers past due and legal actlon has been initiated

to foreclose on 43 borrowers (S. Shlpm.n Ga Dept of Nat. Res., Coastal Res.
v-'_Del., Brunswick, GA pers comn) MeNldE'SsFlnanmalServiceDlns10nhas

reported that deposn:s 1n Caplta.l Constmctlon Fund aocounts decreased signifi-
» cantly in the South Atla.ntic States dm'mg the 1980 and the current 1981 sea-

| Besides seeklng non-ﬁ.shlng inoome, oarmercml shrimpers in the Carolinas

and Georgia in recent years have basiea_Lly pu:sued a ooubmatlon of two atypical
fishing strategles. (1) migrating to the Gulf of Mexico grounds for several
‘months and/or (2) ‘ﬁshing for non-shrimp Species off the Atlantic coast during
" the sumer and fall months (see Section 8.2.4. 3. " |
9. 3 3 Cagltaliza.tion

The followmg sectlon was adapted frcm the. nevised Fishery Managenent

jPlan for Shrmp Gulf of Menaco, 1981._

; During periods of econamic prosperity when shrimp prices are papidly
rising, profits to the owners of shrimp vessels have exceeded the retums their
capital could have earned in:other altetna.tives. ‘ In economic terms, "excess

. profits" have been generated; consequent-ly, both new entrants and existing
owmers in the fishery have been motivated to make capital investments in the
fishery. When priees declined, vessels continued to shrimp in the short mm
even at a loss as long as current gross ‘revenues equ.alf1 variable operating ’ TimY
(trip) costs. When revenues are less than varisble costs, vessels ceased fishing
fo:: periods of time. - The expected decis:ion of the owner would be to sell the

vessel and use the capital elsewhere. However, as is the case with much agri-

cultural equipment, shrimp vessels represent a clamie case of asset fixity



- (prices rising more rapidly than costs) (Jchnson, 1958). No entnepreneur wants
to invest capital in equipnent (i.e. vessel) that will currently yield a nega-
tive return; consequently, the vessel owner(s) finds selling his vessel(s) diffi-
cult during "poor" yeai's. Therefore, vessel'owners sanetime face econamic hard-
~ships beca.use of investment decisions made durmg tinm of rapidly rising prices
and relatively good ca.tches

Based upon the pneoeding mfmmtlon, espec1ally the fleet's declining

'capaclty utiliza.tion :I.n both engineering and eoonamc terms and the apparent
volatihty of vessel proflts it is sugg&eted that the South Atlantic shrimp
fishery may be overcapitalized for an open access ﬁshery. Blamw (1981) has con-
cludéd that the Gulf of Mexico shrimp fishery also displays the symptams of over-
capitalization in an open access fishery as induced by "... high product prices.'

| Then given an open access Tishery and asset fixity, overcapitalization
from an eoonomlc sta.ndp01nt Seems mevrcable and may become worse as product

A‘prloos contlnue to rapidly r1se In addltlon this s1tuat10n will usually
place vessel owners in negative return situations during times of falling demand
for shrimp and/or significantly low anmual shrimp stocks.

Usually the econamic impact of free access focuses on the quantities har-
vested and the effort and co,pital expended. Much debate normally occurs when
proponents of Maximum Economic Yieidl-‘énhagement argue that not only less effort
but also lower harvests will be beneficial to fishermen, processors, and society'
at large. As Gulland (1972) indicates, penaeid shrimp fisheries exhibit flat-
topped yield curves. At high levels of effort, the implicatimn is that reduc-
tion in fishing effort is likely to result in proporticna.liy a smaller decrease
in shrimp landings. Thus, management of fishing effort at some point below
MSY must be concerned with the benefits and costs of reducing fishing effort.
Consequently, with overfishing and lower sustained yield, previously cited as
not being a valid concept in the South Atlantic shrimp fishery, the benefits.

_/ Maximm Economic Yield (MEY) is the level of harvest from the common property
~ resource that maximizes the stream of generated net incomes. over f:ame
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to society from any 'beneﬁt-oostneapsuién‘ent must mainly care from reductions

in harvest costs. Reducmg the total ha.rvest costs would mvolve reducing
the nunber of fims ( fishing efi‘ort) in the industry Unfortunately, Ander—

- son (1977) mdicates that regulation of harvesting cost is more canp11cated
| . in penaeld fishenes because “the usual ooncept of both dynamlc or static MEY

| '4_‘ are not apphcable Regardless, uncontrollable external economic variables

o such as rapldly nsmg fuel pr:i.oes and the norma.l oonsuuer demand related

and the mdependenoe of pena.e1d stocks from. f:lsh:mg effort (1 e. costs), do

the p051t1ve net economic beneflts gained during t:unes of rapidly increasing
prices exceed the apparent negative benefits whmh becare evident during times
~of low pncos and to what degree oould lmted access nn.tlgate these negative
beneﬁts?

. 9.4- Dan%tlc Processing Sector

In the South Atlantic states most shnmp processing plants are owned
by single facility corporations. They engage in peeling, deveining, cooking,
freezing, breading, and preparing specialty products.. There were 19 shrimp
pmoossmg plants in 1980~‘(_Tah1e 9-18). Thirteen were located in Georgia and
monda | | ) “ L

Cato and Prochaska (1981) reported that 51 percent of the shrimp pro-

. oessed in Georgia in 1979' were ixrport'ed from another country, about 37 percent

came fmm the Gulf of Me:d.co, and the remaining 12 percent of shrimp came from
Georgla sources. |

Prochaska and Andrews (1974) found that in 1973, Florida processors im-
ported 40 percent of the shrimp entering their plants. The shrimp processing
industry in Florida is expandjng in total volume, but the rate of withdrawal



Table 9-18, Shrimp processor: plants and employment, 1976-1980. (Source: South

.. east Fisheries Center‘,_.-Nvat;mal‘Ma:ine Fisheries Service, unpubl. data, 1981)

o

. State  Processing Plamt % loyment Average -
comTmTT T I BT 978 199 1980 197 1980

-~ ferthCaolim @ @@ M 5 . ® ©® ® O

‘South Carolina © 0.0 0 D) @) 0.0 0 O
Georgi. L€ 4 4 &5 021 1064 1154 885
. 8 5767670 550 470

18015 17 .17 19 1638 1751 1714 139

15
(D)
201

1116

" (D). Not shown to avoid disclosure of confidential information
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of indlvidual fims exoeeds the rate of new entrants A shortage of shrimp

' _supplies appea.rs to put a severe oonstra.mt on the entrance of new flrns and

-~the expansion o:f exist:ing ones.

: Total euploynent for the South Atlantlc shrmp pmcessmg industry is

shown in Table 9—18 Because of the small nmrber oﬁ shnnp prooessmg plants

o .in South and North (h.mlma, deta.ll in presentatlon of their euploynent is

o restncted 'lhe reductlon in enployment was noticeable durlng the last three

":processors 1n the Umted States _

. years 'lhis reductmn probably reflected declming profitabillty of shrimp



- Malolo et al (1980) surveyed the m.rls.etmg of shrmp in North Carolina but very

10 0 DESCRIPTION OF BUSINESSES MARKETS AND ORGANIZATIONS ASSOCIATED
-~ WITH THE FISHERY

'Ihere are few data available on busmess relatmnships (e.g. bilateral

a.rrangements barga.mmg behavior, et<' ) w1th1n the various flsherles markets.

‘ little has been done elsewhere in the reg:.on. 'lherefore much of this chapter
is based on pelsona.l observatlons of the author and other partlcipants in this
100 Bela.tmnshlps iﬂaxvestmg, Bmkerihg..gd-Min&Sectors

'1011 IndustryStructm-e o

'.10111 ShnmpDealers

The first middleman in the marketing of shrlnp is generally the dealer.

“Sea.food dealers or shrmp packers are usually merchant wholesalers commonly found
- I1n agncultura.l markets who buy in small quantities from many producers and as-
‘-_g_senble la.rge quant1t1es for the market (Marcus et al., 1975).- Dea.lers assenble
o shr:l.mp for the ma.rket by re:mvmg the heads w1th hand labor, packing shrimp in
‘, 10(? 1b boxes oontaJ.nmg ice and storing them in coolers until shipping. Some
shr:unp are usuelly képt for direct retail sales at the dock. These headless,
'shells-on shrimp are often ¢a11_ ‘1'green" shrimp by various wholesalers.

~ The average nunber of trawlers selling to South Carolina and Georgia deal-
ers is about 10 (Nix, ‘8, 3 McKenz

:;519B),'although this number might
va.ry accord:mg to the catch, dealer restnctlons phys1cal space and other facsi
tors (e g mterpezsonal rela.tlonships, dealer services, etc.). Durlng peak

~ fishing pemods some dealers may have facilities to serve more than 25 vessels
‘durmg a 24 hour penod An mventory of seafood dealer facilities in coastal

South Carolina in 1975 (McKenzie et al., 1978) probably typlfles the majority of
shrimp dealer facilities in the South Atlantic States (Table 10-1). In South
Camlma., only 45 percent of the dealers had freezers in. 1975 with an average

size of 381 square feet (McKenz1e et al., 1976).
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< ’I\able 10-1. Fa.cihty characteristlcs o:f South Ga.rohna sea:food dealers in 1975. )
'(Sourcef McKenzie et al., 1976) ‘ _ . .

| Number of dealers sampled o =

o Linear Footage of Dock (fest) . .. . 8

. Number of resident vessels i S DU

regularly wnloading - B R

' Packmg house size (sqﬁare feet) S . 2&90
Nunber of dealers with fre@aers" o ' A 10 (45%)




In canpa.nson to large sea.food ports mere h1g1y specm.hzed services
Vhawe developed, South Atlantlc states sea.food dea.lers also are purveyors of
_,'1oe fuel, and other supplleﬁ Other semces may be provicbd including in-

| 7 forml and fomal credit arrangenent and locatlng needed equipment for msel

"repairs The usual miormal agreenent in this relationshlp is an understand-
"“‘ing that ‘the shrimper s catch will be handled by the dealer providing these

other servm% Frcm the dealer s s1.andpomt other motnms may include non-

o -pnce competitlon to. keep the fishernen at hjs facilities and to reduce lost

'shriupmg tine due to repalrs (Maiolo et a.l 1980)

‘ 'Ihere were over 360 sea.food de=a1ers in the South Atlantic in 1980 (Table

" 10;2). In North Carolina, Malolo et al. (1980) classified general characteris-

tics of dealers based on typical gross sales wolume. 'Larger dealers" with .-

over one million dolla.rs in sales per year purchased shrimp from large vessels

‘ (larger than 15 m; 50 ft) whlch flshed 1n deeper wa.ter areas of Pamllco Sound

- ," and oceanic waters ”Med:.mn s1zed dea.lers" handling about one hundred thou-

'sand to one rm.lllon dollars in annua.] gross sa.les apparently purchased from

locally based smller vessels (15 m; 50 ft and under) which are oriented toward

fishing in protected waters (e.g., sounds). !Small dealers" with annual sales
less than $50,000 may purchase shrimp "...from small boats, skiffs and wholesale
from larger operators." These dealers mclude truck whol%alers ("'peddlers"),
who ‘l‘nay only derive a portion of their shrimp income fmm retail sales., Maiolo
et al: (1980) characterize the shrlnp péddler as a narketer without permanent
facilities and selling shrimp as "...part-time activity undertaken to provide

an income suppleuen ,.»"* _ | ‘ | | ) |

Shrimp dealers handle "green" headless shrmp and most dealers have limit-
ed capacity for their perishable product. These ''green" shrimp thus constitute

a perishable food commodity sold and purchased at other levels in the marketing

channel.



. Table 10-2. Licensed shrimp dealers or wholesalers. for North Carolina, South Caro-
lina, Georgia, and East coast of Floridal/ in 1980 or 1981. (Source: N.C. Division

of Manne Fisheries, S.C. Division of Marine Resources and Georgia Coastal Resour- .

ces Divismn )

State = - = | . Naber of Dealers or Wholesalers®/
Florida, East coast - . . . 16
Total 363

- L/Fiorida wholesaler licenses do mot differentiate species to be sold or purchased.
(J Ernest Snell, NMFS, Miami; Fli;=pers. coimi)y The number of east coast Flori-
-da_dealers report:mg shr:l.np landlngs to. the NMFS's Resource Statistics Office in
Miami, Florida was used oonsequently the Florida. data are not comparable to the .
other

2/gxcept, for Florida, these data include smll volume dealers and minor wholesal-
ers which may have purchased less than 1,000 pounds of shrimp in a given license
year. : _ ;



:710112 procmsors o
| mn.np proc&esors are usually oorpora.te busmess flms which prepare vari-
‘ ous pmcessed shr:u:p products 1:Lke frozen canned bneaded and specialty pro-
ducts (dried sauces, past&s and convenience dlshes) or directly wholesale head-
less shr:unp ‘In the Southeast region, about half of the processors are family

| E ovmed and s:Lx percent a.re orgamzed as pa.rtnerships (GMFLE 1980).

Due to expansion of existing processmg fac:.litles and the shortage of do-

mtic landingi, the ra.te oi’ mthdrawl of 1nd1v1dual flms exceeds the rate of

;new entrants (,cmmc 1980) Florida processors surveyed in 1972 (A1varez et al.,
1976) mdicated ha.lf of the fims were cha.ra.ctenzed by one or more types of ver-
t1cal mtegra.tion with six of the seven la.rgest pmcessozs displaying backward
integration (i.e. ownershlp o:t’ contml of raw supplies). Although backward inte-
- gration is appa.rently cha.ractenstlc of shnmp pmoeﬁsors purchases from indepen-
_dent shnmp dealers and other wholesa.lers st111 constltute the m,)or source of
”danestic shrimp for South Atlantlc pmmoxs

10.1.1.3 Brokers and other Wnolesalers

Wholesalers other than dealers serve as m1dd1emen between various buyers
and sellers like dealers, processors, restaurant purveyors., etc. They take
legal possession of shrimp.’:products and provide transportation, storage and
other functions at various levels in the market. "

In contrast to the shrimp wholes:a.lers the broker does not take physical

possessmn or control over the shrlmp he sells. The broker acts as an interme-

" diary at ‘various ma.rketmg levels w1th the biggest use of brokers in interstate

and mternatlonal sales, establishmnt of new business cont acts - and promotion

of new products. In addition, brokers offer an altematlve to. ‘the 'small business
firm.---?; which find it uneconomical to maintain its own selling agent. For example,
Alvarez et al. (1976) noted that medium and small-size Florida shrimp processors
generally use brokers to market their products.
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10 1. 2.1 Domestic Marketing Ciannels S o '

_ In the South Atlantlc region, ma.rketing of shrimp from the trawler to the

ﬁnal consumer may involve a mrle’ty of channels but is-usually limited to shrimp-

’ ers wholesa.lers processors carrlers and va.rlous reta.llers (e.g. restaurants,
sea.food stores etc. ) As a food cannodlty, size has a strong influence on the
wholesaling of hea.dless shrimp (,tai]s) In general ex-vessel and wholesale
prices for "green" shnmp are inversely related to the nmber of tails per pound
(.count) Shrimp size also inﬂuences fmal consimer preference and associated
ma.rkerting channels Shnmp 1ess than about 40 count generally are sold to res—-

breaders and canners) and fresh seafood retailers.

Besides raw shrimp sizes and associated"prioes there are many other factors
whlch influence marketlng channels (1) informal and contractual mrketlng channel
relatlonshlps, (2) deg'ee of mdustry concentratlon (3) danestlc raw shrimp . .
' sources,’ (4) fore1gn mrket production of raw and processed shrimp products, and

- (8) product form and product differentiation activities (e.g. exclusive recipes).
Product differentiation activities are usually associated with firms having larger
shares of the market campareéd to firms without nroduct differentiation activities
(Alvarez et al., 1976). Below normal ex-vessel prices in the Carolinas and Georgia

 Gan"mbtivate dealers. tof enphasize Tow-3olue Hiirikets ich fay ‘temporarily™ 13
offer higher prices than processor diminated channels. For example, in 1974 de-
pressed ex-vessel prices apparently placed Georgia fishermen and dealers in the
position of selling their catches ", . . directly to customers and retail outlets!
(Georgia Coastal Area Planning et al., 1976). During 1981, South Carolina dealers
increased their shipments to New York's Fulton Fish Market due to depressed ex-
vessel prices in other channels. The Fulton Fish Market is genera.lly‘ considered
a temporary shrimp market because it is extremely volume sensitive and usually pays

caompetitive prices for large shrimp (i.e., less than 40 count) only.



A summry of raw shrimp marketing frcm the dea.ler level (Table 10-3) indi-

oates loca.l retail purchases usua.uy o:mstitute a snall percent of shnmp sold
by dealers Although a North Carollna survey (Smmey 1972) mdlcated that

: ’ : shrimp processors dJ.rectly purchased ‘..4 percent oi' the dealer S product, the

B The
&rﬂnp pmcessors of Georgia and Florida w:.th, their inventory capacity and other
econcmles (e g large ram shrlmp purduasos) serve as ‘bnyexs" :for the very sea—
sonal raw supplies provided by South Atlantic s:xrimpers v1a the seafood dealers
"andotberintennedianes s

'Ihe general marketing channels for the South. Atlantic (Flgm'e—lo—l)f» are-pro-

bably similar to: that reported for the Chilf nth. processors as the key channel

s’téi‘es‘z»constitute 35 percent of Florida processed shrimp products

sales and J.nstltutional outlets accounted ‘for 62 percent of 1972 (Alvarez et al.,

o '_1976) In* South. Carolina about 74 percent of tbe hea.dless shrlmp sold in restau—

; rants were pm‘cbased fran distributors not directly purchasing South Carolina

| shrimp (J.am'Ent ot al., 1975). Sumey Qo) roported that 20 percent of the
North Carolina shrimp was exported to (:eorgia. South. Carclina, Florida and other
Atla,ntic states for direct retail and.restam'ant use, Cato and Prochaska.(.1981);.
reported Georgia secondary wholesalers ("retail-wholesale dealers') sold only 28
percent of thelr product to various Georgia buyers and 62 percent was sold to
buyers in other Southeastern states ]n sunnary marketing channels for raw
sﬁrimp and processed shrimp products constitute an elaborate matrix of marketing
'_vchannels weakly mfluenced by the 1and:.ng location and historically dependent upon
"lproo%sor purchasesw

10.1.2.2 * Pricing of Sarimp

Considering the quantities purchased by processors in the South Atlantic

States, processor price quotations obviously constitute critical price information



. Table 10-3. Buyers of rew shrimp sold ar handled by seafood dealers in the South
E Atlantic

-~ Aonual Percent of Shells-On Headless Shrimp Sold

. Buers < North Carolins’  South Caroline®  Georgia¥  Floriaa

Intemdlaries—/ T 0% s - 3% . /A
Reta"'lJ 6% o LT 9%  N/A

Y Smmarmed from Sunnny (1977) for 1974.

2/ Stmmrlzed from Rhodes (1974) for 1971

3 Summnzed fmﬁ.‘eorglg Coastal Area Planning and Develoment ‘Cammisssion

”(1976 Y- for1974::

Y Summrized frcm Alvam et al.., (1976) for 1972.. Marketing information in- -

cludes both West and East coast Florida processors purchases and, consequent-
.- ly, may overestimate quantities sold by dealers to processors.

Y This category includes restaurants, wholesalers and brokers. The brokers and

wholesalers may sell a significant portion to the processors.

8/ Quantities sold directly. to consumers excépt for Georgia. Georgia sales in-
cludej wholesaling to local retailers.
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. ‘ » 10-10 |
for at least short-term raw shrinp pricing stra.tegies by various market interme-
dlanes. Due to the coupetltlveness of existing market channels, wholesalers | '
ﬁsually work on narrow margins to cover overhead and pmfits, During 1981, sec~-
ondary wholesalers reported losses when purchasing shrlmp from dealers. In some
situations, "green" shrimp wholesalers will purchase shrizp from dealers at
o prices‘ which will not yield a net pﬁoﬁt to fhe whoiesaler. The wholesaler en-

P

| ters into thls breakeven transact:ion in order to maa.ntain ', buying relation-
‘. >'sh1ps w1th 1'he dealer._ ’
Althoug: prooeesed shrimp products generally constitute a major market for -
South Atlantic shrimp catches ma.rg.in percents between ex-vessel and wholesale
processed shrimp product prices are difficult to compare because: (1) weight
» losses and ga.ms through processing vary by product line and individual fimms,
2): vuiabmhtyang processor prices paid individual dealers due to bilateral
agreements, and (3) a.d,]ustments in the wholesale pmsed product prlce per
" pound assomated with reglonal consumer demand, Even if annual average ex-vessel .
prices are used, raw product price equivalents would be over—estmated because
_ emaller than average shrimp are usually purchased by shrimp processors.
‘ Although the National Marine Fisheries Service publishes information on

shrimp retail prices, it iS only based upon six outlets in Baltimore, Maryland

for shells-on raw shrimp. Those green, headless retail sal&e constitute a small
portion of the U.S. shrimp market; consequently, a comparison of these retail
prices to ex-vessel and wholesale prices is not indicative of retail margins in
major shrmp markets. In addition, retailers sell green shrimp in broad size
categories (e.g., '"large", !medium'' and "small') which make ex-vessel count com-
parison to retail sizes difficult.

10.2. Fishery Cooperatives or Associations

All fishery cooperatives were authorized under the Federal Fishery Coopera- .
tive Marketing Act of 1934. The Natiomal Marihe Fisheries Service identified

three fishery cooperatives for the South Atlantic states in the 1980-81 period



| (Wojnowskl 4981) with shr:mp as one of their ta.rget specles., Except for North
Ca.rolma, there was. one cooperative l:usted per state the Florida, Georgia and
| South eamlma cooperatim had 70, 33 and 10 boats mpectlvely.
| - ’Ihere were several non-proi’it f: lshery organlzatlons which are oriented
‘towa.rd va.nous inter&ets in the South Atlant1c s shnnp flshenes (Table 10-4)
} "Ihe Galf and”South Atlantlc Fishery Developnent Foundatlon, as a. research and
'.?‘developlent organlza.tion, has been acti.ve in flmding projects to improve harvest-
:Lng and marketlng of shriup and developmg fishmg technology for non-shrimp
| species for oomnerclal shnmp trawlers. In 1981, the Shrimp Harvesters Coalition
| of the Gulf and South Atlantic Stateﬁ was formed to influence federal legislation
| on shn.mp 1mports and federally subsuleed loans

10.3 Service and Supply Industries
10.3.1 Vossel Constructlon |

In 1980 there were 458 fishing vessels bu11t by 42 vessel oonstructlon
flrns 1n Southeastern Um.ted States, 1]L8 vessels (26 peroent) were shrlmp trawl-
ers dellvered to the Garohnas, Georgla., or Flonda‘ locations (Table 10-5).
 Since 1977, 102 trawlers have been delivered to the Carolinas and Georgia shrimp-
ers or about nine percent of shrimp trawlers reported for th_ese states in 1977.
Not only have vessel construction £imms attempted to meet the demand for new
vessels (i.e., hulls) but important hardware including propellers, winches and
diesel eng:‘nes are usua.lly included in the m.rketing of shrimp vessels.

B ’Ihe cost of new vessels has mcreased substantially since 1971 (Table 10-
- 6) due to mterial labor oosts and. perhaps optimstic v1ews of future profit-
~ ability by prospectlve investors or current industry menbers (Fhodes, 1980). Un-
fortunately, new vessel buyers uay not realize that their fixed costs can differ
significantly from the typical vessel in the fleet. Consequently, the purchase
of larger and more expenswe vessels can constitute hlgher fixed costs in the
form of loan payments,‘hull 1nsurance, pmperty ta.x% etc., compared to smaller,'

older vessels wh1ch may not have hull insurance or loan payments.



: 'l‘able 10-4 Reglona.l or Sta.te Fishery Associa.tlons in the South Atla.ntlc statoﬁ

© ., which mclude menbership from the shrimp industry,(R. .Rhodes, S.C. Marine Res. Dept.).:-

 Name s e T - “Beadquarters State

_Flonda.Shr:mpAssocla.tmn—/ o ... . Florida "~
‘ Georgi.a. FJ.sherman's Association L | ' 'Georgia

' Gult and South Atlantic Fisbery . L
Develqp!entmemdatlon S . 07+ Florida

' Processors Assoc:tation oot Georgla

| " National Shrimp Congress © Washington, D.C.
North Carolina Fishery Association - North Carolina
Organized Fisherien of Florida Florida

South Carolina Shrimper's Association '~ South Carolina
Southeastern Fisheries Association . " Florida

Sea Island Fishermen's Association ©~ ~  Georgia

Y This association is a subsidiary of the Southeastern Fisheries Association.



- 10—5 | New shnnp traawler dellvenes or oonstructlon :Bor the South Atlantic states -
.. from the major vessel construction firms in the Southeast -1977-80. (Source: Fish
‘ Boat. Magaz:l.ne Varicus Decenber isu&eb. = . _ .

AN O Sta.te of Delivery L : - :
B Year o North Chrolma South Carolina. . Georgia Florida

3 8 8 8

construction - - - 4 2w 62 %60

Y In 1980, four trawlei's were delivemd to the South Atlantic States by vessel
, _ construction firms in Virginia and North Carolina. 'Ihese data are not in-
T c1udedinthe1980 dataorpreuwsyea.rs S
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Table 10-6Cost of new wood U.S. shrimp vésse]s by various sizes. .

Yeart!  Vessel Length Feet . Cost Cost. Per Foot Percent Increase
. LOA

“1971.”'53—65wood&stee1"-£57',000" ~ $1,000 .
_es-mmod&steel.'.?é,ooo'w 1,000 - -

1973 6369 ,_-  : 9'3,000 o 1,400
e e - ur000 2,200
- ™ 164,000 | 2,200 |
19792 73 215,000 2,000  31.8%
82 73 230,000 3,100 6.%
- Y197 to 1977 data as réportéd by Warren ‘and Griffin (1978). o ' .

, 2/ Unweighted means for wooden trawlers bu11t by St. Augustine, Flonda. yards -for
: South Carolina buyers.

3/ Percent increase in cost per foot campared to the previously reported year.
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| ;10 3 24 F:inanc1al Institutlons S

'Ihe n:a.rketing of shrmp, espec:.ally by the dealer depends upon informal
| _agreanents between bwer and seller. <hort-term and J.n same cases, long-term
: debt fmancmg of ccmnerclal shrmpers by dealers 1s a.lse mdlw.tive of informal
_ sa'vioes prov1ded by dealers Maiolo et al (1980) identlfled three kinds of
| debt servicing typlcally prov1ded by Scruth Atla.ntlc dealers for fishermen: (1)
s:mple weekly trade credit i’or routine operatmg services and supplies, (2)
‘ livshort-term loans whlch my or may not be secured and (3) in scme cases consign-
ing for various loans During the last two decades Maiolo et al. (1980) indi-
‘cate that the shrimper's histarical dependency on dea.ler financing has decreased
" with the pmllfera.tlon of mstltutlona.] fund;mg sources available from both the
: public and private sectors.
| A ' For the commercial shrlmper funldlng of a vessel purchase usually consti-
tutes the largest fixed cost. . There are currently three genera.l mstitutlona.L

‘sources of mtennediate (i e., one to'10 yea.rs) and long-term debt fundlng (1)

' ‘loca.l Production Credit Assocm.tlons, 2) cmmercm.l banks and (3) finance com-

.. panies. The Productlon Credit Associations (PCA) are non-profit financing cooper-

atives anthorlzed to serv1ce the flshmg 1ndustry follomng the Farm Credit Act.
of 1971 (Olson, 1972).. ’I'hey make intermediate and long-term loans (seven years
or more to mtlu'ity) at interest rates significantly lower than bank commercial
loan rates. Cahnercial banks may provide conventional loans for 65 to 75 percent
of a vessel's value. Financmg companies 11ke General Electric Credit Corpora-
tion have becane a new source ‘of intermediate vbssél fmancmg. In recent years,
comnercial banks and financing companies have used "balloon’ payment schedules
to buffer the initial cost of high interest rates on new vessel operations (Wiese,
1980).

In a 1975 survey of Ships Preferred Mortgage Records, Jones (1977) reported
private lenders accounted for 15 percent of all loans for South Carolina shrimp
trawlers. Institutional lenders in South Carolina held most mortgages (85 per-
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cent). with the local PCA pﬁoviding 60 pement ‘of the new veséel loans. Jones

(1977 ) concluded that South Carolina private leﬁders extended short-term credit .
on a personal basis while the major lending institutions made loans on newer
: larger vessels (generally greater than 18.m, 60 ft., LOA) as strictly business

PCA fund:mg of new fldung ve&els has grown substantla.lly since 1974 in

the South Atlantic Statas (Table 10-7). Exeluding Florida PCA loans vhich in-

clude significant loang: far other ﬁshenes, the aggregate mmber of cutstanding

’ “PC‘A aquatic loans-in these states has increased htm 7 in 1974 to 351 loans in
June, 1981, more than four times the 1974 loans. The average new loan value in
the Carolinas and Georgia more than tripled between 1976 and 1977 due to local
PCA's becoming more knowledgeable and active in making loans to the shrimping in-
dustry (Table 10-8). '

_ The National Ma.rine Fisheries Service has administered two programs to sub-

' sidize ‘development of the U.S. shrlmp fishery: (1) the Fishing Vessel Capital Con- .
struction Fund (FVCCF), and (2) the Fishing Vessel Obligation Guarantee (FVOG)

program. In 1981, there were 90 South Atlantic (excluding Florida) fishing vessels .
enrolled in the I‘VCCF pmgram, a tax deferral a.g'reement with the Internal Revenue
Serv10e (Table 10—9). In contrast only 44 fishing vessels were covered under

FVOG program for the Carolinas and Georgia (Table 10-9). The PCA'S of these states

had 14 aquatic loans ' guaranteed with the FVOG pmgram‘ (Table 10-9). The 1981 Mari-
“time Authorization Bill reduced the amount of NMFS obligation authority from $1.2
billion to $850 million (National Fisheries Institute, 1981). At present, the

National Marine Fisheries Service has about $350 million worth of fishing vessel

loans guaranteed in the U.S.; hence, $500 million remains for new loan guarantees

on vessels and shéreside facilities (National Fisheriés Institute, 1981).

When the FVOG program was legislatively authorized under the Federal Ship

Financing Act of 1972, a conditional fisheries concept was established to restrict .

the use of the FVOG program for fisheries which the NMFS determines have too many
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aqua.tlc 1oans from 1973 to June 1981 in the Ca.rolmas and Georg:i.a. (Source: Feder—
:;'E‘@,e Cred11: Bank of Colunb:a, South Carollna) :

Year  North Carolma " South Carclina  Georgia . Three State Total
N - Loans Dollars . Iloans Dollars I.oans Dolla.rs loans Dollars

’5?3 ol 4 951

@3 105 2,501

1976 26 .. 510 1412 o72 114 2,894

Bg e as|

1977 43 1,625 2,859 2,144 159 6,628

1978 ° 56 3,424 105 4,763 2,801 199 11,078

et}

- 1979 % - 7,895 137 - 7,202 ) 4,781 264 19,878

%

1980 . 93 10,485 = 166 . 11,020
1981 100 10,411 ‘166 - 11,81

' 10,342 343 31,847

&

10,655 ~ 351 32,887




" Table 10-8. Annual nunber, aggregate value and average value of new ‘a_qua.tic loans

08

. by Production Credit Association in the Carolinas and Georgia, 1973-1980.

- Federal Intermediate Credit Bank of Columbia, South Carolina).

Year

1078Y
L
976

1978
1970
- 1980

17,331
13,099
18,649

Ve, 24

31

31
33

108
118
123
178

Y pouaticican _g_j_ﬂ:{:

2/ In thousands

.3/ Calculated from accumilative balances.

may include loans for fisheries other than commercial.shrimping. - .

&

Value?-/

‘Average Loan



'_Table 10—9 Aet:rve Flshmg Vesel Obl:lgation Gua.rantee (FVOG) cases and Current
- Fishing Vessel Capital Construction Fund (FVOCF) accounts for South Atlantic

- states inJily;19815 (Source: NMFS, Financial Services D1v131on and Federal
1Intemediatex Credlt Bank of Colunbla, Elouth Carohna)

.7

Floria @ | 6
(entire State) =~ ~ - . B

& S P I e o A s g e

>the: addraﬁsea ofutbe shrmp tramler owners.

b i

JPcA vessel loans guaranteed under the FVOG in 198085 not: be shriup. trawlers: ""_.;f"-“i_.:-"

—/ Since the monies in these a.coounts are often used for current existing
m;allfled payments, the above accounts may not be mdlca.tlve of fisher-
. mn s future plans. to purchase another vessel. -
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vessels (Fed. Reg. 38(204), 1973). Although the conditional fisheries concept
is not in the FVCCF program's authorizing legislation, the NMFS has administra- .
tively extended the concept to apply to the FV(XZF program as well (Fed. Reg. 45
- (8): 2636, 1980). If the NMFS determines a fishery is conditional, neither pro-
gram can be used to fund the construction of a vessel for that fishery unless
the newly finaﬁced vessel will replace an existing vessel which has been re-
tired from the conditional fishery. At present, the NMFS is considering the
; elm.na.t:.on of the conditional fishery concept altogether and permitting the

T
W
A e A

‘INMFS programtofinanceanymse]swhlch qualify under program standards “’“‘“:
¥ Sz Deparin Ccxa 9ga). Explicit to this view is the 'wise use"

A

clause of the Federal Ship Financing Act of 1972. More recently, this has been
. superceded by enactment of the Magnuson Fishery Conservation and Management Act
 of 1976 (P.L. 94-265) and resulting measures to regulate fishing effort (Fed.
Reg. 45 (8):2636, 1980). ' |
' Blam (1981) concluded that the Gulf of Meﬁcdf'ishery could qualify as .
a conditional fishery but recognized that assigning conditional status would
- not.rectify' current problems (i.e., increasing factor costs and depressed shrimp
prices). Conditional fishery status could stop the future allocation of public
resources to the shrimp fiéhery ‘cut specific impacts on the current fleet would
take several years (Blomo, 1981). Based upon other conditional fisheries, Blomo
(1981) felt that declaring the Gulf fishery conditional may not have a signiﬁ—
cant negative impact on the availability of credit from private sources.
= As discussed in Section 5.1, the winters of 1976—77 and 1977-78 severely
ﬁ&uced white shrimp stocks an_d resulted in below normal commercial catches in
the South Atlantic states. With assistance from the Small Business Administration

(SBA), Georgia and South Carolina commercial shrimpers became eligible for &:iZi=-

HooRPmic Injury Natural Disaster loans. The loans were granted at a 3 percent .

interest rate on the first $25,000 and 6.63 percent rate for loans over $25,000.
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;..“Duri.ng 1977 and 1978 the SBA f1e1d oi’flces in Georgla and South Carolina
' approved $12.5 milhon of dlsaster loans (Table 10-10)

| 10.3.3 Seafood Carners

Seafood carriers or shippers have been critical fa.ctors in growth and

- developnent of the U.S. :Elshmg 1ndustry (Abrahanson and Hoffman, 1961). In

. the shrimp flshery, camers may also serve as. wholesalers by actually taking

k if'-possession o:t the shnnp and selling 1t to other wholesa.lers O ProCessors.

: ‘Maiolo et al (1980) reported carriers servmg as wholesalers still derive
their pmflts from frelghting servioes and not shrmp sales In a seafood
transportatlon duectory prepared by the South Ca.rolma Wildlife and Marine

.. Department 25 fresh sea.food ca.rrlers were listed with headquarters in the
Carolinas, Georgia and Florida. Points of destination of carriers originating
- in the South Atlantic States include every state in the continental US and

Washington D.C.
10.4 Labor Orggn:.zatmns

Based upon avaa.lable mfoimtion, only one seafood processor in the South
- . Atlantic region has union plant workers; they belong to the National Maritime
Union of America.

10.5 Foreign Investment )

" Based upon available ihfozmatiom, there is currently ho foreign investment
in the South Atlantic s‘hrimp fishery; ldowevei' business firms in the industry
could be subsidiaries of corporatlons which mclude forelgn investors.

110.6 Economic Impact Analysis

The shrinmp industry utilizes serv:lces and. goods purchased from other indus-
try as input fo produce shrimp products. This in turn, is used in other sectors
(e.g., seafood retailers). If an increase in shrimp demand occurs, an increase
in shrimp production is triggered. Many times this raw sui)ply may not be derived
from domestic stoclm, but rather from imports. Regardless, the increased produc-

tion will increase demand for inputs from other sectors, and the resulting effects
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: Table 10—10 Ntnber and inltia.l outsta.nd.mg ammt of Economic In,]ury Natural Dis-
- aster Loans approved by the Small Business Administration in 1977 and 1978 for
-Georgia and South Carolina commercial shrimpers suffering economic losses as a re-
sult of winter-=induced white: shrimp stock damage. (Source: Small Business Admin-
istration, Atlanta, Georgia and Columbia, South Carolina).

N o . -

"'vamberofInans TR -~ 170

;Aggregate‘Mean-/ R - | 19

-



w111 npple through the econmw Usmg, va.rlom mput—output a.nalys1s methods,
: the interaction between sectors and as..ociated potaltlal economic impact can
be predicted with multlpllers. . : ' |

| In_the ooastal a.reas of the Gulf States, incame, sales and employment

mltlphers assoclated with fisheries have been oa.lculated using mput—output

.-_‘ana.ly81s methods (see Jones et al., 1974 Morns a:nd Pmchaska 1979, Nissan

l et a.l 1978) _[Ihe Jones et al & (1974L) analysm spec:.i’ically addressed the

'impact of eoonomm actlvity genera.ted thmw;h harvesting by the domestxc shrimp
fleet for three'ooastal regmns in Texas a.nd the entlre state. Explicitly, as-
suming the1r mu1t1p11ers can be extrapola.ted to ‘the South Atlantic States,
economc,mpacts can be calculated (Table 10-11).. 4 recent example of the

. shrimp industry's impact on euployment is the vessel building fimms in St.

_ Augustine Florida, which specialize in shrmp trawlers and other fishing ves-

‘ sels.. Durmg the flrst half of 1981, employment at a major trawler building,
‘yard dropped to about 150 enployees ocmma.red to more than 300 employees in

© 1980. '
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Table 10-11. Estimated aggnegate econamic impact of the South Atlantic states'

shrimp harvesting sector in 1980 based upon Jones et al. (1974) results for the
-Texas eoonouw

(Sales) - Income
Dollar in 'Ihousamh)

| Multiplier - . _‘3".‘09 _— ) 2.37
Direct Ipact (®) - -$‘f57;1352:§ A RE &1158?'/

| Total Beomomtc Tmpect () ez 50,4
Indirect Inpact (I-D) 119,517 | 28,986

Ly The. preliminary total ex-vessel value of the 1980 South Atlantic states'
shrimp landings was $57,185 ,000 (Table 9—2) :

2/Tnere is an estimted 37¢ direct payment to workers in the shrimp indus-
try for each dollar of output (see Jones et.al., 1974) ($.37 x 57,185 =
$21,158).



11.0 ..SOC'I"AL'AND' CULTUR'AL" FRAMEWORK OF DOME‘STIC FISHERMEN

. 11,1 Ethnic Character, Fannly Structure, and’ Canmmity ‘Organization
11. 1 1 Ethnic (ha.racter . o

Ethnlc m1nor1t1es among trawler captalns a.re relatlvely smll. In South
‘Ca.mllna. for exanple blanks represented only ‘about 9 peroent of total trawler
captams in 1980 (Table 11-1) WhJ.te capta.ins predaninated pa.rticula.rly for
the owner—ca.ptains (94 peroent) In North Ca.rollna 5 2 percent of full-time cap-
ta.ms a.re bla.ck while only 1. 3 percent oi' the part-tlme capta.ms are black ‘A
total of 3 4 percent of all :t'ull and part—tlne captains are black in North Ca.ro—
lma (Malolo 1981) In Georgla appro:d.mately 12 percent of trawler captains
in 1980 weretBlack (S. Shipman, Ga. Dept. Nat. Bes., Coastal Res. Div., Bruns-
wick, GA; pers. camn.). A study of two counties (McIntosh and Glymn) by Nix
and Kim (1981) shows that 24.1 percent oi‘fhe captains are black and 33.7 per-
cent of the strikers1 are a]so black. Apprommately 28.9 percent of a11 cap-

. taing and strikérs:. are bla.ck ‘

In the South Atlantic shrmp ﬂeet many black capta.ms living on the
outer islands of South Carolina and Georgia still speak Gullah - a patois of
Elizabethan English mixed with African words. The Gulléh or Negro culture is '
maintained at least in part by the fact that the black fishermen live in back-
woods and rural island areas. White fishermen have more capital invested in
boats and equipment. Most -of-the black f:.shernen feel their lack of capital
equipment is not due to lack of ability or experience, but is due to the fact
that they have few ties to capital lend:l.ng_ mstltutlons (Acheson, 1975).

11. 1 2 Family Structure

Nea.rly 90 percent of captains in North Carolina are married (Ma.lolo and
Still, 1981). Average family size is 2.5 ch11d1;en per married couple which is
higher than the national avere.ge fertility rate of 1.8. The captain's occupa-
1. tional life is affected by ties of family and k].nshlp About two-thirds of cap-

tains (65 percent) indicated that the influence of the father was responsible
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Table 11-1. Nuvber and%ace @istribution of %‘annercial ‘shrimp fishermen, :
South Carolina, 1980. (Source: South Carolina trawler license file, 1980-
1981, unpublished data.) . ' ‘

: Owner-Captain Non-Owner Captain Total
Item v "Ne. % "~ Na. % No. %

White 920 93.7 395  84.6. 1324  90.8

Negro . .51 5.8 68 146 125 8.6
 Others - s -5 .. ‘4 8 9 6

Total =~ 789l 100.0 - 467 . 100.0 1458  100.0
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for their entry into ﬁshing as an occupation. _ About hali' (49 percent) of the
.‘ | | fulltime captains had fathers whose principal occupation was fishing as com-
pared to only 23 percent o:t part—tme captains These extenswe generational
tleﬁ are cons1stent with findi.ngs of a study on the role of family and klnshlp

R OV

ties anmg Southport fishemen in North Carol:ma. (Sabella et a.l 1979) Approx-—

tely 86 percent of Southport iishernen had i’athers who also were fishermen.
Wives pLay an inportant role in the family occmpational structure for 48 percent
of the ca.pta.ms 'Iheir moane contributes more than one-third of the total fami-
ly income | R |
About 52 percent of crewnen in North Ca.rolina. are nm'ried while 38 percent
are smgle and 10 percent are separated Average household size for married crew-
men is 4. About 53 percent. of thoselcrewnen grew up in a family where their
fathers were engaged in fishing. ‘A majority of crews reported that their fathers:
mfluenced them to the occupation Forty percent of crews' spouses have a regular

Data on fam:Lly structure of commrcia.l shrmpers. in South Carolina, Georgia
and Florida are not available. ' ’
11.1.3 Commmity ‘Orga.nize.tion

Studles by Maiolo (1981) and Sabellaret al. (1979) do’ not offer any informa-
tion about commmity organizations However Nix and Kim (1981) found that social
pa.rticipa.tion and camnmity involvement along the Georgia coast is quite limited
amng shr:l.np fishermen, They suggest an a.pparent "comnunity disinvolvement' which
is assoclated with very i’ew social t1e‘=, mcluding socia_l orgamzations and occu-
pational associations. Politica.l participation among shrimp fishermen in the above
survey was also limited. Almst 32 percent of the fishermen in the study did not
vote. Many of these same fishermen did not even register to vote (Nix and Kim,
1081). According to White (1977) there is a correlation between distance from

shore (in temms of time spent away from home and family) and commmity dismvolve—
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nent Withinczeasmg dJsta.nce ami time_speut away frem shore, therelis: a weak-
. ening of participation in activities of the land-based conmmity. | .
' In comumities where non-maritime work predominates, such commmity dis- |
involvement has :I.mportant social and political overtones. ’Ihls is &specially
| true where prestlge and mpect are neasured by the degree to which one partici-
.pates in oommmlty ai'fairs and declslon-mklng (Nix and. Kim, 1981). The more in-
volved one beeomes the more inﬂuence that md1v1dual can exert and hence the
more prestige and rospect Oonversely, shriup fishemen becanse of their lack
”'oi' involvement - i’eel a sense of caxmmity powerlessness and ahenatlon according
to White (1977).* Thus, emphaSJS is placed on increased social relationships with-
in the occupational’ group itself or what White (1977) refers to as "occupational
closure."” In oon31derat10n of thls Nix and Kim (1981) indicate there should be
a strong tendency for flshernen to organize themselves into fishermen cooperatives
and occwational assocla.tions However, they discuss mitlgating factors (i.e., in-
tens:.ﬁed campetition for the resouroe) which dJ.scoura.ge such actlons Also these ‘
authors suggest there is a polarization of sex roles in an essentially closed social
. interaction system. 'I‘he wife takes on a dominant role in land-based family activi-
ties and the corresponding decrease in husband participation alters family and com-
mmity behavioral patterns (Nix and Kim, 1981).
11.2  Age, Education, and Experience of Coumercial Fishermen

There is some evidence to indicate that the life styles of participants in
the South Atlantic shrimp fishery are changing (Fisch and Maiolo, 1981). New en-
trants into the fishery are more educated and a greater portion of them come from
families without the father being a fishermen. Such newcomers are born outside :
their current commmity of residence and tend to average slightly more income.
These new fishermen are more likely to take advantage of financial assistance
programs (i.e. Smll Business Administration loans, etc.) to enhance and maintain
the fishery (Fisch and Maiolo, 1981). | .
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Gaptaa.nsmNorthCamlinarangpina.gefranlStoso Most are in their

forties or yomger with the average age slightly under 47 years (Table 11-2),

‘About 20 percent are 61 years or older Part—tme capta.ms are, on the average,

: . older: than thelr full—tnne oomterp 5. The a.verage level of educa.tlon (10.5

"'yea.rs) corresponds to less than a mga School diplonn (Table 11-3). However, 21

. ,peroent of the captaJ.ns have xmre than a high school education. There is no s1gn1—
f::. ,V_ficant difference between full—time and pa.rt-tine capta.ins in. educationa.l 1eve1
_ The maqqnty of capta.i.ns :i.n South Ga.rolina a.re middle—aged the average age
is 39 years (Table 11-4) About 5 pement are 61 years or older Owner-captains
_are sllgltly older than hired ca.pta.lns

- The captains oi’ shrimp vessels in Georgla. tend to be middle-aged (Table 11-

5').' More than one-half of the captains (58 percent) fall mto the category of 26
.‘to 45 years of age and about 4 peroent are 61 years or older
| , ‘Ihe average age of trawler captams 1n the South Atla.ntlc states is 43
: .yea.rs (Table 11-6) Only slid:\t differenoes are appa.rent among ‘the capta.:lns of

~ the various types of vessels. The ca.tegones of captains are similar in terms

: of years of formal educatlon. ' flhe average experience in commercial fishing is
21 years, of which 10 years are worked as a captain and 11 years served as a crew
on the trawler. ’ | |

A survey of 29 crew menbers of North Carolina shrimp vessels conducted by

Maiolo (1980) indicates that the average age of crews is 27 years and education-
ally, crew nenbers have an average'of' 11 yea.xs oi" schooling, somewhat less than
" a high schooi 'education ‘This reveals that crew neubers are somewhat younger

" and sllghtly better educated than their capta.ms About 83 percent of crews in
the survey identify themselves as full-time fishermen and have been engaged in
flshmg for 8 years.
11.3 Employment Opportunities and Unenmployment Rates

One of the indicators of employment opportunities in a fishing commmity
is the change in population.. The decline in population indicates a lack of employ-
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" Tgble 11-2. .Number and age distribution of commercial fishermen, North Carolina,

1980. (Source: Surveys of Fishermen, Department of Sociology and Anthropology,

East.Carolina University, Spring, 1980). o X .
' Full-Time Captain Part-Time Captain Total
%2 @ .2 21 0 . 0.0 2 1.1
S 21-25 - -4 . 41 .2 . 286 6 3.4
'26-30 .13 13.4 3 3.8 16 9.1
31-35 <30, 10.3 5 6.4 15 8.6
. 36-40 17 175 - 7.7 23 13.1
. 4145 - 113 - 13.4 9 . 115 22 12.6
48850 .14  14.4 g 10.3 22 12.6
51-55 ©° 10 -10.3 9 . 1.5 19 10.9
56-60 '3 3.1 11 14.1 14 8.0
61-65 6 6.2 10 12.8 16 9.1
66 & over . 5 5.2 15 - 19.3 20 11.5
Total 97  100.0 78 100.0 175 100.0
_Average (yrs) 42.6 52,3 46.9




= lTable 11-3 Years of qmcation of @mercml fishemen North Carolina, 1980,
", (Source: Surveys of fishermen, Department of Sociology and Anthmpology, East

Garolina. Um.versn:y April 19%)

m:""'\h» ey %

'—’ﬁme ca.pta.m&w, : ‘Total
‘ 7 _ - No. %

- Education
- (years) - -

8.6

[
4]

21.8
48.3
17.2

4.1

| 'ﬂotal L9 . 1000 77 .. 1000 174  100.0
. Average (yrs) 0.1 . .11 - 105
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Table 11-4 Nm:ber and age %H.stnbutlon of @annercial shr:imp zishemen South
Carolina, 1980, (Source South Carolina Trawler hcense file, 1980-1981 un-

- published data) : : ‘ , .

B R R - I © ) = 22
e es 2 w4 s 10.0
0o 1 B4 s - ws o 218 14.8

. .3 183 et 142 230 15.6

'172_ 2 55 11.7 227 15.4
445 = 143 142 52 1.0 195 13.2
4650 132 13.4 - s 7.0 167 11.3
5185 8 8.3 % 7.6 119 8.1

.49 . 23 4.9 T2 - 4.9 '

‘6185 - 28 2.8 11 2.3 2.6

i
8
N 8

66 end over 18 1.8 6 1.3 1.9

Total 1001  100.0 471 100.0 14T 100.0

fversge Gr) 40.2 . - . 36.3 39.0




Table 11-5 Nunber and | age chstribtrtlon of émmrcial Shrimp ﬁshermen
S Georgla 1980 (Source Georgia documented trawler lloense file, 1980-1981
_ ’ lmPUinShed data) el . O

7'...'61-65”;--?"" ey
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‘Table 11-6. Characteristics of Eranler daptain by Hobility lass in South

. - . Atlantic states-,' 1976. - (Source: Liao, 1979) @

. Mobility Class s
1 T 11 1V AIT:Class
0376 .m=9l . . =29 . 15 n=301
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nent Opportunities for its midents ThlB mngra.tion from the commmity has

= _'occuned Two coastal countles in North Ca.mlma have had populatlon declines

' 'Iheee two cormtlee have' e

e

. and one county has rexm.i.ned unchanged during 1970 to 1977 (Table 11-7). The

) ,. populatlon of Cha;rleston and Beanfort counties in South Chrolma increased very
_.‘ ‘little compa.red to Dorchester and Berls.eley counties which showed increases of
| 62 3 percent and 34 5 percent respectively, dur:l.ng 1970 to 1978 (Table 11-8).

as poss..1b1y the xmst inﬂuentlal employment cen-

s

"'.fter in the South (}a.rolina.‘%astal regjon, accomting for the population increases.
| Qx the Georgla coast the ma.aor populcttlon concentrations occur in Chatham, Glynn
..and Liberty countles. ‘Ihe popula.tion in LJ.berty, Efﬂngham and Bryan countles

experienced large increases from 1969 to 1978. The county which experienced a
populatlon dechne over the same period was Glynn County (Table 11-9). The rate

- of annual populatmn increase for the Florida’ anstal countles was 3.6 percent as

coupared to 2 2 peroent for South Ca.rolina, 1.6 percent for North Carolina, and

1.0 percent for Georgla. (Table 11-10)

Ooasta.l countles in the reglon have an lmemployment rate that is higher

SR tha.n the state s rate except that of Florida's east coast (Table 11-11). 1In

South C'a.rolina», the unemployment rate for the caastal counties as a whole was
6.2 percent and for the state in 1979 was 5.0 percent In 1974, Georgia's un-

employment rate of 5.1 percent was less than that of coastal counties as a. ..

‘whole 5. 9 percent

Data. are not a.va:Llable to 1nd14.a.te the extent of menploynent among com-

nercla.l flshernen Hormever smce 1980 camercm.l i’ishemen have been facing

a crlt:Lcal econonnc srtuation ca.used by rising fuel costs and declining shrimp

prices. This tends to increase the unemployment rate for commercial fishermen.

A The employment opportunities for camercial fishermen in non-fishery sectors
'depends upon the individual fisherman's skill either from currently held part-

time jobs or alternative jobs held in the past, level of education, age, and

capacity to learn new skills.



- Table 11-7 Populatlon trends in eoasta.l g“omties of North Ca.rolma (Source:
Calculated from North Carolina State Government Statistical Abstract, Division
‘of State Bu_dget and Management, N.C. State Government, 1979)3

Counties -~ . P_ogu_l_tlon (thousands) - Change 1970-1977
Curntuck - 7.0 -10.0 42.9
: . 5.5 5.7 3.6
B «Pasquotank . 26.8 28.8 7.5
Perquimns = - . - 8.4 - 8.7 3.6
Chowan o = ... 10.8 11.7 8.3
* Bertie -~ 000205 0 2L 4.3
Washington - . 14,0 15,0 7.1
Tyrrell ' ' L. 13.8 3.8 0.0
Dare 7.0 10.3 47.1
Hyde - 5.6 5.7 1.8
Beaufort 35.0 - 39.5 9.7
Pamlico 9.5 9.8 3.2
Craven 62.6 68.7 9.7
Carteret 31.6 37.1 17.4
Onslow 103.1 115.7 12.2
Pender - 18.1 21.6 19.4
New Hanover '83.0 97.4 17.3
Brunswick 24.2 - 33.0 36.4
Gates - 8.6 8.3. 2.4
.24.4 24.2 -0.8

. Hertford B

Total Coastal Counties 510.4 576.3

s
[{*]

Annual Population Growth . | , 1.8
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Tahle 11-10.. Population :L:rends in‘éoastal ounties in Florida. (Source Cal-

f culated from Florida Statistical AbstraLct Bureau of Eooncxmc & Business Re-
;{&um mnamWofmmmhIEM) .

- Counties. .. - . - . :Populstion (Thousands) =~ Change 1970-1979
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| Total Comstal Comnties =~ 3,336.2 4,315.7
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Table 11-11. Unemployment rates for coastal oounties in South Atlantic states.
- (Source: - Calculated fram (1) North Carolina Statistical Abstract, Division of
State Budget and Management, N.C. State Government, 1979; (2) South Carolina
Statistical Abstract, 1980, the S.C. Division of Research and Statistical Ser-
vices. S.C. State Govermment, 1980; (3) 1980 Georgia Statistical Abstract Col-
lege of Business Administration, University of Georgia; and (4) 1980 Florida
Statistical Abstract, Bureau of Econamic and Business Resea.rch University of
Florida, 1980)

o

. ‘Florida
o o North Carolma SouthCa.rolina Georgia  (East coast).
Item . - 1977 1979 1974 1979
Coastal Comties 7.6 = 6.2 - 59% . 5.8

State Total 5.9% ' 5.0 5.1% 6.0%
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- __.11 4. Recmational Fl.shmg
| In North Carolina a typica.l recreational :Eishenmn is a native North
Ca.rollman (Maiolo and Fa.ison 1980) His average age is 45 (range 16 to 76).
) Average yea.rs of education is Just under 12 indicating that he is slightly
' better educated (in terms of fomal educatlon) than his full and part-time |
‘fishermn oounterpa.rts Further 29 percent of the recreationa.l fishermen
R :"_:ha.ve e@erienoed sone schooling beyond hJ.gh sohool with 16 percent completing
fouryea.tsormrebeyondhighschool lbrethana.third 36percentareem—
~ ployed in white oolla.r occupations and 52 percent in blue collar jobs most of
: which ame semi-skilled and skilled wo.rk roles. . Six peroent of them were unem-
ployed and 17 percent retired. Forty-:five "peroent of the respondents' spouses
work; half are in professional or seni_professional positions (teachers, _sales;
-women ete ) About 90 peroent of recreational fishermen are married and have
two or three chlldren.
‘The average pnvate boa.t flshennan with boats measuring4 8m (16 ft) or
" more in South Carolina has been engaged in offshore sport fishing for thirteen
o yea.ls (Liao and Cupka. 1979) Private boat fishennen tended to have a high
* family income, with an estimated averwge family income of $29,500. Slightly
~ less. than one-third (29 peroent) were classn’led as: professionals. Twenty-three
percent were self—employed About one-fi:fth (21 percent) were. managers or
superv:tsors Retlred people accounted for thirteen peroent of offshore private
boat fishernen About 8 percent were hlue collar workers "and about six per-
cent "whlte" colla.r workers (1 e. sale*persons clerical and service occupa-
tions) The maJor:Lty of private boat fishermen are weekend or holiday fisher-
men. About 66.5 percent of tota.i recneationa.l shrimp fishermen were private
boat fishermen. The remaining 33.5 percent engaged shrimping operations on
shore, pier, dock, or bridge (Table 11—1_2). ‘The demographic profile of these
fishermen and private boat fishermen utilizing boets less than4. 8 m (16 ft) 13

not available.



e Table 11-12 Sunnarized data from a 1974 survey of the recreational shrimp fishery
) "in South (}arolina (Cupka: and McKenz1e, 1974)

Maabr gear types used fo shrimp recreationally, and percent usage reported:
- cast net (66. 7%), seine (16 4%), drop net (15 6%), otter trawl (1.3%).

’-‘Average annual catchperrespondent
e 4861b (220kg) (headson), =

Principal oomty in wh1ch respondent shrinped by pm'cent »
_Charleston (52.6%), Beaufort (25.4%), Georgetown (9. 4%), Jasper (7.2%),
Borry (3 6%) a.nd Oolleton (1 8%)@

-'Area or platform from ‘which shrinping occﬁrred by peroent I
, ‘boat (66.5%), shore (20.8%), pier or dock (10.6%), _bndge (2.1%);

" Principal months during Whlch fishing occurred, by percent :

‘ March (0.1%), April (0.4%), May (2.0%), June ®}38%), July (16.9%),
August (23. 0%), September (24. 8%), October (13. 7%) Novenber (7. 4%),
December (1. 9%)4;

Avera.ge number of trips annua.lly per respondent : _ ’ \
9.2 ' ' 4

'-Averagecatchpertrip T - ’ , .
: 5.3 1b (24kg) (heads—on), o ' \ ' )

Pro;;ected total nunber of trlps annually: .
155 117 )

Projected total anmual catch:
815,717 1b (370,001 kg) (heads on)y

1
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In Georgia, no survey exlsts coneerning socio-econamic characterlstl&
of. recreatlonal shnnpers. ‘ '
: In Florida, sport flshing for shrinp is prlmarily a cast nettmg and

-”selning opera.tion In the St John's R1ver area, there is a significant amount

 of ‘Tecreational sh.rinplng. 'I‘here were 127 recreational shrimping license holders
~ in the area during the 1980—81 season (s Kennedy, FL Dept. of Nat. Res., Marine
"Ihs Lab., St. Petemburg FL pers coum ) However demgrapluc data of recrea-
e tlonal shriupers in Florida are not available. |

'Atllantic,staté. However, no 'l’ni-lsfox'-ica.'l:‘datai are available on the recreational
| catch of shr:mp fbr thé-South Atlaxif.ic reglon A reoenf study has provided an
 estimate of the magnltude of this fishery for South Carolina (Cupka and McKenzie,
1974). Total anmual catéh was 815,717 1b Cf'shr:i.mp (heads-on) by South Carolina
| .recreatlonal shnnpers during 1973 The average catch per tr1p was 5 31 (Table
11-12). | » N |
An cbvious need is a more damrehehsivé catch and effort sanpling scheme
for South Atlantic states so that recreational impact on the total shrimp fishery
can be determined on an annual basis, In order to formulate a meaningful manage-
ment. program, it is also nécessary to know:the magnitude of the social benefits
 associated directly with recreational shrimping in the South Atlantic region.
Unfortunately, no such data are currently available.
| 11.5 Econmnc Deperidence on Flshlng and Related Actlutles

In 1974, 48 percent of Florida coumarcial fishermen surveyed fished full-
time; the remainder repérted that some of their income was earned from employ-
ment outside of fishing. Owners of shrimp fishing firms earned 21 percent of
their income from sources outside of fishing. Many fishermen are not fully depen-
dent on fishing for employment and instead rely on fishing income to supplement
that from other industries. A recent survey of Florida fishemmen (all tm of
fishing) showed that those with income from non—fishing activities had widely
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vaned employment. Based on those who Speclfically reported type of employment,
eight percent were in residential or camercial construction; seventeen percent ‘
were enployed in nﬁrine related jobs such as tug boat:captains, ‘ma.rina operators,
and boat builders; ten percent were involwved in agriculture; nine percent were
 enployed in security type jobs; ‘seven percent held jobs as mechanics and repair-
'nen, twenty—twu percent had other occupations such as teachers, chemists, optome-
trists bmadcaste:s and flight instructors. Only 21 percent of the respondents
sald that their nonfishing employment was seasonal (Prochaska. and Cato, 1977).
: In 1976, 65 percent of trawler captains in the South Atlantic states were
B full-tlme coumerclal fishermen. Approximately 50 percent of all captains in
mobility Class I trawlers in the region had non-fisherj employment. Only 13 and
21'percent of captains for mobility classes II and III, respectively, had non-
fishery enployment. No captain in m:>b111ty class IV trawlers worked outside
the flshery, thus every captain in this category was a full—tiue eamercla.l
‘fisherman. Elghty—elght of 175 captains in nnblllty class I had spent, on .
the average, about 8 months in non-fishery jobs (Table 11-13). Thus, these are
- persons who a.re in occupations other than fishing, but take time off from regu-
lar employment, or use their hblidays or spare time after wor_king hours, to A
shrimp comercially. Shrimping is usually done to supplement income from employ-
ment outside the commercial shrimping industry for class I captains Most of
these captains held blue collar jobs. About 12 sample captains in mobility class
' IT had non-fishery jobs in 1976 (Liao, 1979)
| In 1980, 81 percent of trawler captains in Georgia were full-timers and
the remaining 19 percent had employment outside of shrimping (S. Shipmen, GA
Dept. of Nat. Res., Coastal Res. Div., Brunswick, GA; pers. comm.). Only 55 per-
cent of captains in North Carolina shrimp fishery were found to be full-time fish-
ermen. About 27 percent of the part-timers were in maritime related jobs, i.e.
seafood processing, boat repair, etc. (Table 11-14). The remainder reported .

that they had widely varied non-maritime employment.



" Teble 11-13. ‘Gecwational fgistrlbution and e
. ment, 1976.- (Source Liao, 1979)@14

i Pro:fessionaland technica.l worker: S 4 1 0
Managers and Admm:.stra.tors 5 h

' ?-'-'Blue collar—craitsmen skilled T
o workers, etc. S oL .. 8L

o
o

o

" Sales and Clerical worker S 2

-

J_Self—enployed B R T

P o o (92}

I.aborers and others ST o 10

. ' Average Length of non—f:.shery
v - employment for those working - o Coc T -
‘ outside the fishery (months) R 8 6 4

o
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11. 6 Distributlon of Income w1thin Fishing Cammitles
The distribution of personal mcam in coastal oonntles of North Carolina
s shown in Table 11-15 ‘The- table proudes an econounc picture within which the
,relative importance of fishmg to the loca.l eoonaw can be viewed. Shrimping is
' mcluded in a.grlcultura.l servioes forestry, ﬁshenos and other sectors In
' .,Pamlico Cbunty, for example the flsheries fomtw, and agnculture service

| . sector acoomts for about I{{.ﬁ peroent of the pezsonal incoue The private in-

K dustry sectors that contribute the nnst to total personal income are mamufactur-
ing and servioes sectors in Pamlioo Corunty In mst coastal counties, the in-
come from flsheries fomtry, and agncultura.l servioes is not a major contri-
butor to total local econoy . b
' In coasta.l Sonth Carolina, on a county basis, income generated by fish-
| eries, fomtry, and agricultural serv:l.cesls of more relative importance in
Georgetom County (Table 11-16)  Manufacturing, mtaii trade, transportation,
: and publlc utilities are 1mportant prlvate sectors contributing to persona.l in-
come in Charleston and Beaufort counties. ‘

On a comparative basis, the personal income _generated by fishery, fores-
- try, and agricultural services is minor in relation to all industry income da.ta.b
in all coastal counties of"Georgia except. for McIntosh County (17 percent).
However, on a.total basis, they m-of'>MOr‘ importance (Table 11-17).

In Florida the fisheries, forestry, and agricultural services sector
a.coomts for only 2.0 percent of the persona.l income in Monroe County, about
1. 4 peroent in St. John s oounty and about 1 peroent in Nassau County, and about
0.3 percent in Duva.l County (Table 11-~18). Thus, the seafood industry is not a
very important element of the local economy of the counties on Florida's east

coast.
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