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ERRATA

The preliminary figures for commercial harvest are in error,
resulting in the following corrections.

Abstract:

p. 151

Table 9, p.

Based on preliminary commercial landings data, this
catch exceeded the commercial catch during September
and October and represented 46% of the total fall
shrimp harvest.

Figures for commercial landings through December
totalled 3.233 million pounds of whole (white) shrimp.
Landings reported for September and October were 2.3
million pounds. The lowest estimate of the
recreational catch over bait for the comparable period
exceeded this amount. The intermediate estimate,

2.75 million pounds, represented 46% of the total
{(baiting plus commercial) harvest of fall white shrimp.
Total landings of fall white shrimp were above average
despite last winter's freeze.

16: The percent of total fall shrimp harvest for
1990 should read 46%,
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ABSTRACT

Information on the 1990 shrimp baiting fishery was obtained
from a postseason mailout survey sent to 32% of the 9,703 permit
holders. The return rate at the end of the designated four-weesk
response period was 41%. An estimated 9,149 permit holders and
25,513 assistants participated in the 1990 season, making 71,153
trips to catch 2.75 million pounds of whole shrimp. Based on
preliminary commercial landings data, this catch slightly exceedad
the commercial catch during September and October and represented
41% of the total fall shrimp harvest. The minimum economic value
of the baiting fishery, calculated as the sum of parmit costs,
direct trip expenses, and ax-vessal value of the catch, was §7.1
million. Permit holders made an average of 7.8 trips/individual.
About B86% of the effort occurred during September and October.
About half of the effort was directed at Charleston Harbor and/or
its tributaries, with most of the remaining effort deployed in the
Beaufort/Port Royal area. The statewide catch rate (25.6 gquarte of
whole shrimp/trip) equalled the average of the last three seasons.
Participants received an estimated average of 79 pounds of wholae
shrimp /individual for the season. A majority (54%) of respondents
supported making the limit per permit holder rather than per boat.
A near majority (46%) wanted a longer season. About one-third
{32%) favored giving MRD authority to make adjustments in the
gseason based on conditions, while 20% felt no changes in the
management provisions were needed.
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INTRODUCTION

The history of shrimp baiting in South Carolina was described
by Theiling (1988). The first study of this fishery was done in
1987 and consisted of an on-site creel census of boating
participants combined with a postseason mailout survey of
registered boat owners (Theiling 1988). In 1988, the General
Assembly passed legislation establishing a 60-day season hetween 1
September and 15 November, a limit of ten poles to mark bait, a 48-
quart (whole shrimp) limit per boat per day, and regquiring at least
one participant per boat to have a permit keyed to the pole tag
numbers. This provided a means to directly survey the participants
and a postseason gqguestionnaire was mailed to all permit holders
(Waltz and Hens 13%89). 1In 1989, the fishery was surveyed using a
combination of methods from the earlier efforts. The 1989 gurvey
consisted of an on-site creel census combined with a postseason
mailout to 45% cof the permit heolders and included guestione that
addressed socioeconomic aspects of the fishery in additien to
participation, effort, and catch. Results from thiz study weare
described by Low {(1990).

The 1990 season began at noon on 7 September and ended at noon
on & November. Information on the fishery was obtained by means of
a postseason mailout survey. Objectives were to 1) estimate total
participation (i.e., the number of active permit holders and their
asgistants), 2) estimate total effort (i.e., the number of trips),
3) estimate total catch, 4) estimate effort and catch by area, and
5) poll constituency support for peossible management optiomns.

METHODS

The survey consisted of a mailout package sent by first-class
mail to 32% (3,100) of the 9,703 permit holdarszs on 9 November.
Each package contained an introductory letter (Appendix a)
explaining the purpose of the survey and providing instructions for
completing the postage-paid, self-addressed postecard gquestionnaira
(Appendix b). Rlso included was a summary of the 1989 survey
results (Appendix c). Baged on wvariances observed inm previous
surveys, the sample size needed to estimate average catch and
effort with a 95% probability of being within +/- 5% of the true
means is about 1,000. The response rate to the 1989 mailout within
a reasonable recall period was 34%, therefore it was projected that
this mailout would generate the target sample size. The mailout
was stratified by residence categories based on the distribution of
permit holders. An exception was made in the case of the
Georgetown/Horry Counties category. In previous surveye, sample
sizes from this area were inadegquate because of the small numbar of
permit holders residing in these counties. In the 1990 survey,
guestionnaires were sent to all permit holders from these counties
in order to obtain an adequate number of responses. Mailouts were
a8 follows: 1) Charleston County, N = 953; 2) Berkeley/Dorchester
Counties, N = 559; 3) Beaufort/Jasper/Colleton/Hampton Counties, N
= 587; 4) Georgetown/Horry Counties, N = 376; and 5) other
counties, N = 825.-



It took five weeks for the distribution of returns to the 1989
guastionnaire to approximate the distribution of registered permit
holders in terms of percentage composition by area of residence.
The most likely explanation was the disruption of mail service in
those areas most heavily impacted by Hurricane Hugo. This periocd
is somewhat lengthy in terms of reliable recall ability. For the
1990 survey, it was decided to terminate the response period when
the target sample size (N = 1,000) was obtained and its
distribution was comparable in terms of rates of
return by residence category.

RESULTS

The distribution of permit holders in 1990 by area of
residenca was very similar to that in 1989 (Table 1). Forty (1.3%)
of the mailout packages were returned as nondeliverabla. At the
end of waek 4 (9 December), a total of 1,263 responsas [(41% of the

mailout) had been received. The return rates by residential
category were: 1) Charleston County, 40% (N = 379); 2)
Berkelay/Dorchester Counties, 40% ] = 224);: 3]

Beaufort/Jasper/Colleton/Hampton Counties, 36% (N = 210); 4)
Georgetown/Horry Counties, 44% (N = 165); and 5) other counties,
45% (N = 283). The percentage of responses in each category
received by weeak is shown in Table 1. By the end of the fourth
week, the target sample size had been obtained and return rates by
area of residence had stabilized, so the responega pariod (for data
analysis) was terminated. An additional 98 responses were received
by the end of December, for a total return rate of 44% after
adjustment for nondeliverable mailouts.

Participation

Statewide, less than &% of the permit holders did not make at
least one shrimp baiting trip, based on expansions of percentages

from the survey returns. Nonparticipation rates were very similar
by residential category (Table 2). The sstimated number of active
permit holders was obtained by multiplying the number of permits
issued in each residential category by the percentage of active
respondents. Asslistants were the numbers of differant individuals
who joined the permit holders on their trips (conceivably, some
individuals were counted by more than one permit holder, but there
was no way to determine thig). The awverage number of assistants
per permit holder reported for each residential category was
multiplied by the estimated number of active permit holders to
obtain the estimated number of assistants. The total numbers of
participants by residential category equalled the sum of the active
permit holders and assistants.

REespondents were asked to estimate the number of trips they
made in each month and nearly all did so. Based on these data,
nearly three-fourthe of the active permit holders made at least one
trip in September (Table 2). Practically all shrimpers
participated during October, while just under half went in



Table 1, Distribution of permit holders by area of residance
and response rates.

Area of residence of permit holders

1990 1989
Counties N Percentage Percentaoe
Charleston 3,269 AT . Ei e |
Berkeley/
Dorchester 1,804 18.6 18.8
Beaufort/Jasper/
Colleton/Hampton
Beaufort 1,088 11,2 13.0
Jaspar 289 2.0 3D
Collaton 484 5.0 L
Hampton 369 3.8 4.2
Total 2,230 23.0 26,2
Georgetown,/
Horry 18l 3.9 1.9
Other 2,019 20.8 20.0
Percentage of category totals received by week
Week 1 Week 2 Week 3 Week 4
Charleston 59 26 13 2
Beaufort ete. 23 B3 13 i |
Berkeley/Dorch. 24 58 16 £
Georgetown/Horry 53 38 T 2
Other counties 16 (-1 16 2




Table 2. Estimated participation by residential category.

Charleston Beau./Jasp. Berk./ Gaorqe./
County Eull.!Hnmp.l Dorch. Horry Othar Total

Permits issued 3,269 2,230 1,804 I8l 2,019 9,703
Percent active 94.9 913.3 94.6 93.9 94.0 94.3
Humber active 3,105 2,081 1,707 i58 1,898 9,149
Average number

of assistants .91 2.74 2,99 3.01 2.42 2.79
Number of

assistants 9,036 5,702 5,104 1,078 4,593 25,513
Total number

of partici-

pants 12,141 7,783 6,811 1,436 6,491 34,662
Percent of

active permit

holders

shrimping by

month:

September T7% 738 77% T1l% 62% 73%
October 4% 90% 1% 93 B9% 22%
November S51% S56% 46% 45% 47% 49%




November. Rates of participation by month tended to be similar in
all residential categoriss, although they were slightly lower for
noncoastal residents (i.e., those residing in "other" countias).

Effort

The average number of season trips per permit holder was
obtained by summing the number of trips in each residential
category and dividing it by the number of active permit holders.
With the exception of noncoastal residents, there was relatively
little difference by residential category (Table 3). The estimated
numbers of trips per month were calculated by multiplying the
season totals by the appropriate percentages of trips in each
month, as determined from the data provided by respondents who
broke their seasonal effort down into complete monthly components.
The relative distribution of effort by month was very similar over
all residential categories (Table 3).

The coastal area was divided into six geographical components
[Fig. 1). The relative distribution of estimated effort by fishing
area 1s indicated in Table 4. Thesea figures were obtained by
multiplying the total number of trips in each residential category
by the percentages of (geographically reported) effort targeted at
each area. About half of the total 1990 shrimp baiting effort was
directed at Charleston Harbor and/or its tributaries. Most of the
remaining effort was deployed in the Beaufort/Port ERoyal area.
Very little effort was expended in the northern half of the state's
coastal area.

The distribution of overall seasonal effort is shown in Fig.
2 Nearly B80% of the respondents reported making ten or fewer
trips and well over half of these individuals made five or less.
Hine percent cof the respondents indicated that they made more than
15 trips. Beplies from a few individuals suggested that shrimp
baiting is wirtually an occupation £for them; one respondent
reported making 50 trips during the 60 day season.

Catch Rates

The catch rates {guarte of whole shrimp/trip) listed in Table
5 were obtained by averaging individual catch rates reported under
the wvarious fishing area designations. These calculations were
limited to data from respondents who reported shrimping in only the
particular area. For example, 25 Charleston County respondents
reported that they shrimped only in the Wadmalaw/Edisto Island
area; the listed figure is the mean of their catch rates. The
statewide totals by fishing area represent the mean catch rates

based on the numbers of observations indicated. Standard
deviations ranged from 12.43 to 14.00 in the residential area
categories.

Table 6 indicates the distribution of average seasonal catch
rates by area of residence. Residents of the southearn coastal
counties (Beaufort, Jasper, Colleton, and Hampton) and those from
the north coastal area (Georgetown and Horry Counties) did somewhat
better than shrimpers from other counties and catch rates in those
fishing areas tended to be higher as well.



Table 3. Estimated effort (number of trips) by residential

category.
Chas. Beau./Jasp. Berk./ George./
County Coll./Hamp. porch. Horry Other  Total
Average trips/
active permit
holder B.61 B.90 TaTL 8.75 2.06 7.78
Percent of
total trips
by month:
September 39% 161 39% 384 33% 3Ty
October 48% S0% 48% 51% 52% 419%
November 13% 14% 13% 11% 15% 14w
Estimated trips
per month:
September 10,426 6,668 5,133 1,191 3,169 26,587
October 12,832 9,261 6,317 1,598 4,994 35,002
November 3,476 2,592 1,711 144 1,441 9,564
Total trips 26,734 18,521 13,161 3,133 9,604 71,153




Table 4. Estimated sffor: inomber of tripsl by fishing area.

RBesidential Fiashing Area

Catsmory Bil) SNl KEI3] CHid) BE(S) GAIE)
Charleston County 283 L1 2,499 22,930 §E7 7
Besufort,/Jasper,/ 15,734 2,404 312 11 ¥ a
Calleron/Hamozon
Barkeley and B7H 0§ g ] 10,649 480 16
Darchester
GeEoroetown and 12 T i A4 642 1,342
HorTy
octher countiss 5,37 1.28) L4130 860 242 318
Total 22,261 4,130 5,080 14,639 2,331 2,700
Parcent of total EHR T 6% " a9y L 4%




BEAUFORT (inecluding Calibogue and Port Royal Sounds,
Broad River)

ST. HELENA SOUND (inecluding Coosaw, Combahee, and
Ashepoo Rivers)

WADMALAW/EDISTO ISLAND (including N. and S. Edisto
Rivers)

CHARLESTON HARBOR (including Kiawah, Stono, Folly,
Ashley, Cooper, and Wando Rivers)

BULLS BAY (including MecClellanville area)
GEORGETOWN (including Santee and Winyah Bays and
Horry County intracoastal waterway)

1. Shrimp baiting areas.



PERCENT OF PERMIT HOLDERS

Fig. 2.

50

40

io0

20

10

45 6=10 11-15 16=20 220
TRIPSE PER SEASONM

Distribution of seasonal effort (number of trips).



10

Table 3. Catch rates (quarts of whole shrimp/trip! by residential category
and fimhing area.

Residential Fishing Area

Lategory i1} EBi2) WE[3] CHi4) __ BB{%) A&l  Total

Charleaseon

Countcy 35.0 = 5.1 3.1 12,0 - 1.8

Baaufort /Jaspac/

Collevon/Hampron 20,4 23.2 11.6 - - = 28,3

Berkeley and

Dorghester 14.4 28.5 20.7 22.8 1.7 - 24.2

Gaorgeatown and

Horey 20.5 = = = 28.6 6.0 28.5

Other counties 7.3 23.13 19.0 25.4 20.5% 28.4 25.5

Total state 28,8 23.8 21.0 23. 2 28,10 6.7 25,6

Number of

ochssrvations 166 il 1 440 a7 i 1,17

Table €. Distribution of average seasonal catch rates (guarts of whole shrimp/
tripl,; in percentages of respondents.

Residential Catch Rate

Category 410 ges. 10=20 gca. 211-310 ars, Al-40 g, di=48 ots.

Charleston

County 1dn 12y 28n 111 T

Beaufore/Jagper/

Colleton,/Hampton 1N 208 29 d4% 168

Barkeley and

Dorcheaster 12% 3lw Lk 16% L1

Georgetown and

Horry Ay 16% 294 16w il%

Other counties lo% 29% 1ok R LY L

Total stats 12% 1B% ipw 200 1o

Cumplative total W iaw 40% Tow 00 100%




il

Catch

The total statewide catch was estimated in several ways. The
first approach was to multiply the estimated number of trips in
aach fishing area by the average catch rate for that area, as
summarized bealow:

Fishing area Irips Catch rate catch (qts.)
Beaufort (B) 22,263 28.57 636,054
St. Helena (SH) 4,130 23.78 98,211
Wadmalaw/Edisto(WE) 5,090 21.03 107,043
Charleston (CH) 314,639 23.21 803,971
Bulls Bay (BB) 2,331 28.78 67,086
Gaorgetown (GA) 2,700 26.72 72,144

Tha sum of the area catches is 1,784,509 guarts.

A second method is to multiply the number of active permit
holdars in each residential category by the average number of trips
par permit holder, then multiply that figure by the mean catch rate
in that category!

Residential category Active permits Trips Catch rate Catch (qts.)
Charleston County 3,105 B.61 23.84 637,339
Beaufort, Jasper 2,081 8.90 28.33 524,700
Colleton, Hampton

Berkeley & Dorchester 1,707 7.71 24.20 318,496
Georgetown & Horry is8 B.75 28.29 B8,633
Other Counties 1,898 5.06 25.45 244,422

The sum of the catches by residential category is 1,813,590 quarts.

Another estimate consists of multiplying the total estimated
number of trips (71,153) by the statewide average catch rate (25.59
quarts/trip). This figure is 1,820,805 quarts.

Within each residential category, the catch rate reported by
each respondent can be multiplied by the number of trips reported
to cobtain that individual's season catch. The average seasconal
catch can then be calculated and multiplied by the number of active

permit holders in that residential category. This procedure
produced the following results:

Residential cateqory Averagse catch Eermits catch
Charleston County 214.57 3,108 666,240
Beaufort, Jasper 269.37 2,081 560,559
Colleton, Hampton

Berkeley & Dorchester 198.65 1,707 339,096
Georgetown & Horry 266.21 ise 85,303
Other Counties 138.17 1,8%8 262,247

The total catch thus cbtained is 1,923,445 quarts.
Finally, the estimated catches by residential category in each
fishing area can be added up:
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E SH ¥E CH EB GA
Charleston County 10,473 1,097 65,099 592,970 31,321 B44
Beaufort, Jasper 481,303 &5,7392 6,613 312 0 ]

Colleton, Hampton
Berkeley & Dorch. 33,619 8,735 21,753 265,160 12.533 387

Geaorgetown & Horry 351 2,304 0 2,136 17,372 65,974
Other Countias 154,771 31,382 30,330 24,730 4,871 8,045
Total 680,517 109,310 123,795 B85,308 66,098 75,050

The sum of these catches is 1,940,078 quarts.

These estimates range from 1,784,509 gquarts to 1,940,078
guarts, with a mean for the five values of 1,856,485 guarts. When
cenverted into pounds of whole shrimp (x 1.48), the catches range
from 2,641,073 pounds to 2,871,315 pounds. The average is
2,747,598 pounds. Each estimation procedure has advantages and
dizadvantages and there is no cbviously superior method, therefors
the average value i1s probably a reasonable choice. The estimated
1990 shrimp baiting catch was then approximately 2.75 million
pounds of whole shrimp (1.79 million pounds heads-off).

The distribution of seasonal catches per active permit holder
is shown in Table 7. Depending on the total catch estimate
selected, the average individual harvest ranged from 195 quarts
289 pounds) to 212 quarts (314 pounds)of whole shrimp. Basad on
the intermediate total catch estimate, the average individual
permit holder and his assistants caught 203 gquarts ( 300 pounds).
Assuming that this was evenly divided between the permit holder and
his assistants (2.79 per active permit holder), the average
participant in the 1990 fishery realized 53 gquarts ( 79 pounds) of
whole shrimp for his effort, or about 51 pounds of heads-off
shrimp.

HManagament Options

The final category of information requested from respondents
concerned their opinions on possible management options. Several
of these (e.g. no changes in current status, establishing a longer
season, and setting the limit per permit holder rather than per
boat) had been mentioned by significant numbers of respondents in
previous sSurveys. Following Hurricane Hugo, many shrimpers
requested that the season be extended to make up for the lost time,
an action that MED is not allowed to take under current law. The
other choices (allowing baiting only from an anchored boat with no
poles, limiting the number of permits issued per fishing area based
on a lottery drawing) were included as possible solutions to
localized crowding problems, which have been cited by participants
ghrimping im the most popular areas. Table B summarizes the
responses by residential area. The percentages indicate the
proportion of respondents reporting support for the warious

maasures .
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Table 7. ODistribution of ssasonal catches by residential category.
Catches are in guarts of whole shrimp.

hesidentinl Cateh

Cateagory o B L Lﬂ‘} 2(0=-299 J00=19% 400=095 *500
Charleston
Cognty 15% 26% 15% [ 1] Th ] 1
Beaufort/Jaspar/
Colleton /Hampton amn 243 15% i iow 12n
Berkeley and
borch@sEar 1 | 45% 21N 9% B 445
Gaoragatawn and
Harry o 1Bk 20% 1an B 12%
Other counties 485 298 13w 1% i I
Total BEALE 6% 2% 1&% # Th FiL
Cumulative total v 6w E2% T BEN LEL ] loow

Table §. Responses by residential category ©o possible management options,

in parcentaces of total

(N = 1,361} respondents.

I:Irl arieston Beay, /Jag. Berk. ., Gearas.
Ooeion County Coll, Hamo, Dorch, HaEry Cther Tatal
Ho changes in
CUurrent status 264 224 i law 1Ty 20%
Lonner ssascn qan AR 404 LB 53 461
Eet limit per
perait instead
of par boat 40% 508 &0N (1] GaAN S5du
Give MRD authority
to adjust Ssason
based on conditions Im 29% 33 AN 15y in
Allow baiting only
from an anchored
boat, using no poles EL] Ed ] 5% 1] % %
Limit pusber of par-
Eita m area basged
on & tary drawing 5% % n <1y n k1]
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DISCUSSION
Survey Reliability

In past surveys, the mailout has been stratified by area of
residence, with the percentages maliled to county groups
approximating their relative composition in the permit holders
list. The objective has been to obtain a sample composition
gsimilar to that of the permit holders population by area of
residence, thereby permitting direct (i.e., unweighted) expansion
of participation, effort, and catch indices.

Bacause the number of parmit holders residing in the northern
part of the coastal zone has been very small, this has resulted in
inadequate numbers of responses from this area to permit reliable
gestimation of catch and effort in areas north of Charleston Harbor.
The 1990 questionnaire was sent to all permit holders in Georgetown
and Horry Counties, the objective being to assure adegquate sample
sizes within all residantial categories while maintaining the
minimum practical overall mailout (because of cost constraints).
The mailout in residence categories with the largest numbers of
permit holders [ 4 Gy T Charleston County and
Beaufort /Jasper/Colleton/Hampton Counties ) was reduced accordingly.

AE a result, the percentage composition by residence
categories of the overall sample population is not  directly
comparable to that of the total permit holder population, even
though the response rates from each category were similar.
Estimators based directly on the overall sample therefore are
slightly biased by a relatively higher proportion (13.1% vs 3.9%)
of respondents from the Georgetown/Horry County area. Thus, the
results based on summations of astimates for the wvarious
residential categories are probably more accurate than those
calculated directly from overall sample values. The similarity in
standard deviations of parameter means for the various categories
supports thiszs assumption.

The range in total catch estimates was relatively narrow
{155,569 gquarts), with the highest estimate being only 8.7% greater
than the lowest. An intermediate value, calculated as the mean of
the five estimates, was within the =statistical margin of error
associated with overall sample size and appears to be an
appropriate choice.

Season Comparisons

In contrast to the 1989 season, weather during most of the
1990 season wWas good. During September and early October,
anecdotal information received from shrimpers and observations by
MRD personnel indicated excellent shrimping for predominately large
shrimp (21-25 and 26-30 count). In mid-October, several days of
heavy rain occurred in conjunction with large tidal fluctuations.
After this, success was reported to be highly wvariable and
generally less than earlier in the season. The size of shrimp
available in estuarine areas became much more wvariable, with
gquantities of substantially smaller shrimp occcurring in the lower
estuarine areas.
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Descriptive values for the 1990 season are compared with those
from previous years in Table 9. The number of permits issued for
1990 increased by 46%, more than double the increase observed in
the preceding year. The rates of increase by residential category
were very uniform, resulting in a relative composition by
residential category that was very similar to that in 1989. The
estimated number of active permit holders was 67% greater tham in
1989. The average number of assistants per permit holder also grew
substantially, resulting in a total participant level about double
that of the previous two Seasons. Because the average permit
holder alsc made more trips, total effort was twice that observed
in 1988, the last "normal"™ vyear (i.e., unaffected by aberrant
conditions such as Hurricane Hugo). The estimated 1990 catch rate
approximated the mean of the preceding three years' values. When
it wvas expanded by the large increase in effort, the 1990 estimated
total catch was greater than that in the previous two seasons
combined.

Abundance of shrimp in the fall of 1989 was probably the
greatest in about 15 years. In the absence of Hurricane Hugo, the
projected shrimp baiting catch would have been about 1.77 million
pounds . Because of the cold weather at Christmas 1989, the
overwintering shrimp population was severely impacted and projected
spring roe shrimp abundance was very low. Because of this, a
closure of federal waters to shrimp trawling was implemented early
in 1990 to protect what roe shrimp were present. In spite of
anticipated subnormal abundance of fall white shrimp that typically
follows a cold winter, the 1990 shrimp baiting harvest exceeded
1989's by a million pounds above what probably would have been
caught in the absance of Hurricane Hugo.

This implies that 1) the trawl closura contributed to the
abundance of fall shrimp and 2} the shrimp baiting fishery is
capable of harvesting a substantial portion of the stock available
to it. Preliminary landings data for the fall 1990 season support
both contentions. Figures for commercial landings through December
totalled 4.002 million pounds of whole (white) shrimp. Landings
reported for September and October were 2.642 million pounds. The
lowest estimate of the recreational catch over bait for the
comparable period approximated this amount. The intermediate
estimate, 2.75 million pounds, represented 41% of the total
(baiting plus commercial) harvest of fall white shrimp. Landings
of fall white shrimp were above average despite last winter's
freeze. Preliminary results of a tagging study done at the
beginning of the baiting season indicated that most tag returns
came from baiters, with relatively few submitted by trawlers.
These observations suggest that, when shrimp are moderately
abundant, an intensive baiting fishery such as that in Charleston
Harbor and its tributaries may harvest significant percentage of
the available shrimp.

The economic impact of the shrimp baiting fishery is
appreciable. The value of permits sold was $242,575. Based on
trip expense estimates from the 1989 survey adjusted upward for
inflation (5%), baiters spent at least $1.3 million in expenses
directly related to their trips (e.g. for gas, bait, and ice). The
estimated ex-vessel values of their catch (at $2.04/pound for whole
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Table 9. Season comparisons of participation, effort, and catch

parameters,
1987 19E8 1289 1930
Permits MA 2,209 B,044 9,703
% active permits NA 92 g2 94
Assistants/permit NA 2,50 2,14 2.79
Participants 21,735 17,749 17,171 34,662
Season trips/permit MA 6,99 5«73 7.78
Effort (trins) 40,101 35,609 il,624 71,153
Juarts whole shrimo/
trip 28.5 22.1 26.5 25.6
Million oounds of
whole shiimo 1.80 1.16 1.25 2,75
Pounds /participant A3 65 73 79

Percent of total fall
shrimp harvest 29 32 24 41
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ghrimp) was $5.61 million. For the Charleston Harbor area alone
(the most heavily utilized in the state), direct trip expenses
reprasented an economic contribution of at least $500,000 and
baitars harvested at least $2.5 million (ex-vessel value) worth of
shrimp.

Mapnagement Options

About 29% of the respondents to the 1989 survey indicated that
no changes were necessary in the management of the shrimp baiting
fishery. Returns of the 1990 qguestionnaire indicated that 26% of
the Charleston County residents (the largest county group) felt no
changes were warranted, although the "approval rating" in other
rasidential categories was somewhat lower (Table 8). BStatewide,
20% of the respondents supported no changes.

Of the 1989 survey respondents, 29% also favored a longer
season. Owverall, 46% cof the 1990 survey returns indicated support
for this option, with the majority of resident permit holders in
the Georgetown/Horry County and inland residential categories
backing it. Some of the support for a longer season stems from the
belief that it would help alleviate crowding in heavily fished
areas by dispersing effort over a longer period. It also would
provide more flexibility for individuals to reschedule trips in
event of bad weather, etc. This would be beneficial to those
participants with limited time availability who live some distance
away from the shrimping areas.

The only option that received support from a majority of
respondents statewide was the change in the limit provision. In
most other state fisheries with a bag or possession limit, the
measure applies to the individual. The logic advanced by shrimpers
is that sach permit holder should be allowed a limit, rather than
setting the limit by boat regardless of the number of participants
(or permit holders) in it. This would make the limit concept
consistent with that in other fisheries. Most shrimpers in every
residential category except Charleston County felt that each permit
holder in the boat should be allowed a limit.

After Hurricane Hugo eliminated one-third of the 1989 season
for most shrimpers north of Edisto Island, MRD received numerous
regquests to extend the season in order to compensate for the lost
time. The current statute prevents that. Based on that
axperience, a suggested option was to authorize MRD to open and
close the season according to current conditions, rather than
simply setting opening and closing dates with no provision for
subsagquent modification. Roughly one-third of the respondente in
each residential category supported this concept.

Two other options ware ocffered for comment, both intended to
alleviate crowding in heavily fished and congested areas. The use
of poles has been a problem, both because of navigation
considerations and arguments among shrimpers over spacing in
congested, popular shrimping areas. Shrimp can bsa caught
effectively over bait from a boat anchored bow and stern, with bait
scattered around it without marking poles. Eliminating poles would
allow more boats to shrimp an area, reduce navigation obstructions,
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and eliminate the problem of lost poles and tag replacements. This
measure would alsc eliminate cne of the more difficult aspects of
the current law to enforce. Despite these apparent advantages,
very few shrimpers supported this option.

If the number of permit holders continues to increase at the
current rate, crowding at access sites and on the water is likely
to bacome a major problem and lead to increassed conflicts among
shrimperse. The option of limiting the number of permites issusd per
araa and gelecting recipients by lottery drawing (similar to the
process used to allocate hunting permits in some game management
areas) was cffered for comment. Very few shrimpers supported this
concept and a greater number stated their cpposition te it.

Both participation and total catch by shrimp baiters are
increasing substantially and the amount of shrimp taken in this
fishery may become an important management issue. In the absence
of any obvious conservation problem, the harvest distribution i=
essentially an allocation issue. Numerous socloaeconomic factors
should be considered in evaluating management alternatives, e.g.
the gross economic values of the recreational harvest and
commercial landings, the social worth of the recreational
sxparience and its dependence on yield to participants, the direct
and indirect economic contributions of recreational and commercial
activity, and vested interests (e.g. investments in gear) of each
user group. The 1989 survey provided socioceconomic information on
the recreational fishery for that evaluation.

It is likely that some consideration will eventually be given
to additional restrictions on shrimp baiting, probably with the
intent of either stabilizing proportional distribution of total
physical yield or reducing the component produced by baiting. One
option for accomplishing these cbjectives would be to modify the
limit provision. This could be done by setting the limit per
permit holder rather than per boat, with a lower daily limit.
Respondents' comments indicate, however, that additional field
covaerage by law enforcement is necessary to make any regulations
really effective, including those now in force.
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South Carvlina
Wildlfe & Marme 0 oLy
Resources Departinent Marine Resouross Divaion

ATTERTION SHRIMP BAITING PERMIT HOLDERS

The Marine Resources Division is surveving & sample of shriep baiting
permit holders to obtain data on participactiom, effort, catch, and related
aspects of the recreacional shrimp fishery. This information will be con-
sidered with that from previous surveys in the development of management
stratagies for South Carolina's shrimp fishery.

Because of the ygrowing popularity and sigaifizance of recreatiomal
chriop harvesting, 1 ¥s VERY IMPORTANT that the Division have accurate,
unbiased data in order to mauage the shrimp fishery fairly and effectively.
You are the best source of such information. Please caoswer the questions
on the enclosed card honestly with your best estimates. Base your responses
only on shrimping you did with your permit, tage, and poles. FPlease mark
the card appropriately and recurn it even if you did no shrimp baiting this
year. The card reguires no posScage.

Enclosed far your information is a summary of the results from cthe
1969 survev. (reverse side)

[hank y¥ou [OF YyOUX assiaCance.

Paul 4. Sandifer
Direccor
“arine Hesources Division

AFPEMDIX A

P. O, Box 12558 O Charlesion, South Carclina 29412 O Telephone: B03 — 705-8350
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BUSINESS REPLY MAIL
FIRST CLASBS PERMIT MO. 1180 CHARLESTOM, 5.C. =1
POSTAGE WILL BE PAID BY ADDRESSEE FEEE———
i=Se = =4
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5.C. MARINE RESOURCES CENTER
ATTN. SHRIMP SURVEY
P.O. BOX 12558
CHARLESTON,S.C. 28412
I||IllIlIqul"I."|"¢|I|“|I“|¢|ﬂi|||1|I|I|||"I“
1. Did ¥ou mike any shrimp balting trips wich your permit in 19890% _ YEE Wk

If noc,; leave questions 2-5 blamk.

How many trips did vou make wsime vour permit, tags, and poles? I possible,
iDdicaAtE COE MUEGEF Of LI1lps BAGE 1N &3ch WOBLN.

Tocal SER OCT ROV

Plesss indicate the oumber of crips you made in sach of cthe follewing arsas:
BEAUFORT {incl. Calibogus & Pt CHARLESTON RAARBOR (incl.
Roval Sds., Broad E.) Kiswmh, Stomo, Folly, Ashley,
ST. HELENA 5D. (fincl. Coomaw, Cooper, & Wndo I.)
Cembahee, & Ashepoo R. | BULLS BAY (incl. HeClellan-
WADMALAM/EDISTO TD. (incl. ville ares)
H. & 5. Edisgo K.} CEORCETOWN (incl. Sances &

Wimyah Eaye &k Horry County)
How mamy different pecple sssisted you on your trips?

What was wour swarage cacch of shrimp par cTip? quarces whole

Which ef the following mansgessnt sptions do vou supparc? Chesk as approprisce.
Me changes ___Looger speason (more days) _ Sereing limic per

permit holder instead

Flexible ssason (MAD aschericy to open and of par boac
close based on conditions)

_ Baiting emly from anchored boat, Limired nomber of parmits per
wilng no poles ares bassd om loctery drmring
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1989 SURVEY STMMARY

Information on the 1989 shrimp baiting fishervy was obtained through an
on-aite creel census and a poscseason mailout survey. The creel cemsus took
place at heavily utilized public access points from early October through
the end of the season (13 November) in Beaufort and Charleston Counties. A
total of 348 interviews was obtained. The postseason questionnaire was
mailed to 45% of the 6,644 permit holders. The return rate as of the end
of the designared five week response pericd was 341.

Compared to the 1988 season, thare was a 21X incresse in the number of
parmit holders, but only an 8% increase in those (N = 35,469) who actually
shrimped. Owerall participation (N = 17,171 individuals) declined about
3% and total efferc (31,337 = 31,911 trips) was downm about 10X. The overall
average catch rate (26.5 quarts of whole shrimp per boat trip) was 191
higher and the total harvest (approximately 1.25 million pounds of whole
shrimp) was up about 8X. This catch represented about 24T of the total
whicte shrimp harvest, compared to 31.3% in 1988. The average catch per
participant was about 10% more chan in 1988. Most shrimping took place in
Charlescon and Beaufort Counties, with relacively less effort in the
Charleston area than in 1988.

Shrimpers spent an estimated minimum of 5756,000 for permits and
expenses directy relaced to their trips, making the average cost of shrimp
harvestad about %0.60 per primd. The catch was worth about $3.73 million
at contemporary dockside prices.

The impact of Hurricane Hugo was most obvious from Wadmalaw Island
north. Statewide, nearly 18% of the permit holders did not go shrimping,
compared to BI in the previcus year. Most of the nonparticipation was
among residents of Charleston County (29Z did not go) and the Berkeley/
Dorchescer area (24% of the permit holders in these counties did not
participace). Had it not been for the storm, it is projected that partiei-
pation would have been 25X higher, effort L7?X greater, and rofal catch
about 1.77 million pounds. The total direct economic impact of the storm
on che fishery was escimared at about 51.77 milliom.

Other than hurricane-related factors and weather, shrimpers reported
few problems. About 29% of those who commented on management of che fishery
felt no changes were necessary. The same percentage wanted a longer
season. Many shrimpers felt chat the seasom should have been extended due
ro the hurricane and thought that the Marine Resources DMvision should be
granted the authority to make such inseason adjustments. The setting of
the limit by boat rather than according to the number of permit holders
in it was another major concern; shrimpers wanted to be allowed one limit
per permit holder. In general, other comments were very similar to thosa
made following the 1988 season.

APPENDIY C



1989 SURVEY SUMMARY

Informacion on the 19689 shrimp baiting fishery was obtained through an
on-site creel census and a postseason mailout survey. The creel census cook
place ac heavily utilized public access points from early October through
the end of the season (1] November) in Beaufort and Charleston Counties. A
total of 348 interviews was obtained. The postseason questionnaire was
salled to 45X of the 6,644 permit holders. The recurn rate as of the end
of the designated five week response period was J4X.

Compared to the 1988 season, there was a 21¥ increass in the number of
permit holders, but only an 83X increase in those (N = 5,469) who actually
shrimsped. Owerall participacion (N = 17,171 individuals) declined about
3T and toctal efforc (31,337 = 31,911 trips) was down about 10%. The overall
average catch rate (26.5 quarts of whole shrimp per boat trip) was 193
higher and the total harvest (approximately 1.25 million pounds of whole
shrimp) was up about BI. This catch represented about Z4X of che toral
white shrimp harvest, compared to 31.5% in 1988. The average catch per
participant was about 10I more than in 1988, Most shrimping took place in
Charlescon and Beaufort Councies, with relatively less affort in the
Charleston area than in 1988.

Shrimpers spent an estimated minimum of §756,000 for permits and
expenses directy related to their trips, making the average cost of
harvested about 50.60 per prvmd. The catch was worth about $3.75 million
at contemporary dockside prices.

The impact of Hurricane Hugo was most obvious from Wadmalaw Tsland
north. Statewide, nearly 1BI of the permit holders did not go shrimping,
compared to B8I in the previcus year. Most of the nomparticipation was
among residents of Charleston County (291 did not go) and the Berkeley/
Dorchester area (24X of the permit holders in these countiss did not
participace). Had it not been for the storm, it is projected that partici-
pation would have been 215X higher, effort 42% greater, and total catch

about 1.77 million pounds. The total direct economic impact of the stomm
on tha fishery was escimaced ac about 51.77 millien.

Othear than hurricane-related factors and weather, shrimpers reportad
few problems. About 29% of those who commented on management of the fishery
felt no changes were nacessary. The same percentage wanted a longer
season. Many shrimpers felt that the seasom should have been extended due
to the hurricane and thought that the Marine Resources Division should he
granted the aucthority to make such inseason adjustments. The setting of
the limit by boat rather than according to the number of permit holders
in it was anothar major concern; shrimpers wanted to be allowed one limit
per permit holder. In general, other comments were very similar to those
made following the 1988 season.
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