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Information on the 1989 shrimp baiting fishary wvas obtained
through an on-site creel census and a postssason mailout survey.
The cresl census took place at beavily utilized public access
points from early October through the end of the season (13
Hovesbsr] in Besasufort and Charleston Countiss. A total of 348
intarvievs was obtained. The postseason questionnaire wvas mailed to
451 of the 6,644 permit holders. The return rats as of ths and of
tha dasl ted five-weak response period was J4%. An additional 5%
was Tacelved aftenvards.

réd to the 1968 season, thers was & 21% increass in the
nunber of permit holders, but only an 8% increase in those (N =
5,469) who actually shrimped. Overall participation (N = 17,171
indlviduals) declined about 3% and total effert (11,337 = 31,911
trips) was down about 10%. The overall average catch rats (26.8
quarts of whole shrisp per boat trip) was 19% highar and the total
harvest (approximately 1.2% million pounds of whols shrimp) was up
about #%, This catch represented about 24% of the total white
ghrimp harvest, compared to 31.5% in 1986. The average catch per
participant was about 10% more than in 1988. Hest shrimping took
place in Charleston and Beaufort Counties, with relatively less
effort in the Charleston aresa than in 1948.

ghrimpers spant an estimated minimum of $756,000 for permits
and sxpenses directly related to their trips, making ths average
cost of shrimp harvested about $0.60/pound. The catch was worth
about $3.75 million.

The impact of Hurricane Hugo wvas most obvious from Wadmalaw
i{sland north., Statewide, nearly 18% of the parmit holders did not
go shrisping, compared to 8% in the previous year. HNost af the
nonparticipation was among residents of Charleston County (29% did
not go] and the Berkeley/Dorchester area (241 of thass permit
holders did not participate). Had it not besn for the storm, it is
projected that participation would have been 754 highar, effort 42%
gresatear, and total catch about 1.77 million pounds. Tha total
direct sconcsic impact of the storm on the fishary vas estimatsd At
about $1.77 million.

Other than hurricane-related factors and weather, shrimpars
reported few problems, Absut 29% of thoss who commented on
management of the fishery felt no changes wars NECesSATY . Ths sams
parcentage wvanted a longer season. Many shrimpars felt that the
gsagon should have been extended dus to the hurricans and 4
that the Marins Resources Division should ba granted ths authority
ta maks such in-season adjustments. The setting of the limit by
boat rathar than according to the number of permit holders in it
wag another mador concern; shrimpers wanted to ba allowsd one limit
per permit holder. In gensral, other comsents were very similar to
thope made following the 1988 season.
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INTRODUCTION

The history of shrimp baiting in South Carolina was described
by Theiling (198B). The first study of this fishery was dona 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). Public boat ramps in
coastal counties were categorized according to suspected usage and
were sampled during the creel census, with emphasis directed at the
most heavily used sites. Usable interviews were obtained at 33
locations. The creel clerks spent an average of 25 hours (five to
six nights) per week at the landings from 9 September until 9
December. A postcard mailout was made in mid-December to assess
the use of boats. Owners of registered boats in the 12-20 ft
categery censtituted the sampling universe and the gquestionnaire
was sent to 12,000 individuals, stratified by residence (coastal
counties, other counties). Eesults were used to estimate
participation (6,406 boats and 21,735 persons) and catch (1.8
million pounds of whole shrimp) during mid-August through December,
1987.

The General Assembly passed the Shrimp Baiting Act in 1988,
which established a 60-day season between 1 September and 15
November, limited the number of poles (ten) used to mark bait,
placed a 4B-guart (whole shrimp) limit per boat per day, and
required at least one participant per boat to possess a permit and
pola tags. This provided the means to directly survey the
participants via a postseason mailout survey to all permit holders
(5,509 individuals). Based on responses from 63% of this group, it
was estimated that 17,749 participants made 315,609 boat trips and
caught 1.16 million pounds of whole shrimp in the 1988 season
(Waltz and Hens 1989). )

In 1989, the fishery was surveyed using a combination of
methods from the earlier efforts. Oone limitation of the 1988
survey was the lengthy recall period over which respondents weare
asked to estimate their catch rates. These estimates could not be
independently corroborated because there was no on-site creel
Cansus. The accuracy of the 1987 mailout survey was limited
because only a small part of the sampled population of registered
boat owners consisted of shrimp baiters. The 1989 survey consisted
of an on-site creel census combined with a postseason mailout to a
subsample of permit holders and included gquestions that addrassed
socioceconomic aspects of the fishery in addition to participation,
effort, and catch. Specific objectives were as follows:

1) estimate total effort in number of trips by permit

holders

2) estimate total participation by permit holders and their

assistants

3) estimate total catch of shrimp and retained fish bycatch

4) estimate total direct economic expenditures associated

with trips

5) estimate the total ex-vessel eguivalent value of the

shrimp catch

6) develop a sociceconomic profile of permit holders
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7) identify areas most heavily used by shrimp baiters
METHODS

The survey consisted of 1) an on-site creel census at heavily
used public boat ramps and 2) a postseason mailout survey to a
subsample of permit holders. The creel census was employed to
obtain catch rate estimates during specific intervals, information
on gear and areas fished, effort data, catch data (size of shrimp
and retained fish bycatch), and socioceconomic information relevant
to specific trips and areas. The mailout survey was used to
determine the extent of participation by permit holders, obtain
seasonal effort and catch estimates, and collect sociceconomic data
regarding the permit holders. Some of the guestions asked during
each component were designed to be intarlocking so as to cross-
check information for potential bias.

In the creel census, the survey area was divided into two
components, Charleston and Beaufort Counties, with one creel clerk
assigned to each. Noe field effort was allocated north of
Charleston Harbor because of low interception rates experienced in
the 1987 field survey and the impact of Hurricane Hugo, which was
most severe north of Charleston. Six sites in each area were
selected based on the average numbers of interviews per sampling
night obtained during the 1987 survey, as well as geographic
distribution. Creel clerks scheduled their nightly site visits as
weather, tides, and rsonal considerations warranted, with a
target level of five nights (20 hours exclusive of travel time) on-
site each week. The initial schedule was designed so that each
site would be visited an egual number of times during the ten-week
season.

Because of Hurricane Hugo, which struck the Charleston area
the night of 21 September, the original sampling schedule was
substantially modified following the storm. After sampling during
the first weekend of the season (which opened at 12:01 AM on 15
September), field work in the Charleston area did not resume until
% October. This delay was caused by 1) poor communications between
survey personnel due to disrupted phone service, 2) limited or neo
access to some sample sites (e.g. Remleys Point, which was
commandeered for disaster assistance work, and Folly River, which
was off limits to nonresidents of the immediate area), 3) a
nighttime curfew in the Charleston area that extended into early
October, and 4) very limited shrimping effort due to the curfew,
blocked access points, poor water guality in many shrimping areas,
lack of power in many residential areas, difficulty in local
travel, and probable lack of interest by local residents impacted
by the storm. Although the Beaufort area and south Charleston
County received virtually no damage from the storm and shrimping
there resumed immediately after it, field work in the Beaufort area
did not begin until 6 October because of communication problems and
personnel censiderations. The creel census site list was further
altered based on inseason observations of the distribution of
shrimping effort. Actual field effort was distributed as indicated
in Table 1 at the sites shown in Figs. 1 and 2.

The field survey instrument (Appendix 1la) solicited



3

Table 1. Distribution of sampling effort during the creel census.

Month £ize Number of wvisics Bumber of inrerviews
Charleston County
Septenbar Happoo Cut 2 16
Battervy Island 1
Folly River 1
Remlevs Foint 1
October Shem Creek [ 25
Battery Island b L
Wappoo Cut 10 14
Remlevs Point f 11
County Farm (Leeds Ave.) 4 (i}
Cicy Marina 2 2
Hovember Shes Creek 5 23
County Farm 1 0
Citvy Marina 1 1
Battery Island & 13
Fappoo Cut & -
Follvy River 3 3
Remlevs Point i &
d Beaufort County
Geptember Grav's Hill 1 1
dctober Grav's Hill 8 55
Sheldon 1 22
E.C. Glenn (Chechessee) 5 il
: Broad River 5 22
Eddings Peint - i
Port Roval & &
Lands End 2 3
Sovesber Port Roval 2 5
Gray's Hill 2 30
Broad River ' 19
Sheldon 1 0
E.C. Glenn 2 25
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information directly related to the trip just completed by the
participant(s). When feasible, the clerk asked tha participants
their estimate of what they had caught, then measured the interior
dimensions of standard containers (coolers) and tha depth of the
contents. Contents were categorized as 1) whole shrimp, 2) haaded
shrimp, 3) with or without ice, and 4) culled or not culled. The
latter referred to whether or not the shrimpers had saved all
shrimp caught or selectively retained shrimp. For catches not
reatained in standard containers, the clerk visually estimated the
volume (gquarts) of the catch. The clerk alsc measured (total
length from tip of rostrum spine to tip of taelson) up to 15
randomly selected shrimp per catch on an opportunistic basis.

In evaluating the field catch data, all catches were convertesd
to gquarts of wvhole shrisp without ice, based on tha dimsnsions
recorded. One guart wvas considered sguivaleant to 57.75 cu. in. of
whole shrimp without ice. Based on conversion data in Theiling
(1988), a quart of headless shrimp vas sultiplisd by 1.5 to obtain
the volume of whole shrimp and a catch with ice was multiplied by
0.85 to convert it to the egquivalent without ice. All catch data
used for catch rate analysis were based on converted values (i.e.,
quarts of whole shrimp without ice).

A praseason guestionnaire (Appendix 1b) was used to evaluate
projected reaction of respondents to the socloeconomic guestions
planned for the postseason mailout, since this type of information
had not been solicited in previous surveys and the degree of
negation reaction (and its impact on return ratas) wvas speculativas.
This guestionnaire was provided at the Ft. Johnscon license office
for permit applicants wvho wished to voluntarily complete it. It
vas also sent to a subsample of shrimpers who applied by mail for
their permits. In order to test the assumption that the use of
quality materials improves response rate (Linsky 1975, Dillman
1978), part (N = 3118) was sent in printed self-addressed anvelopss
and the remainder (N = 510) in rubber stamped snvelope. Ressponse
rates were then used to project the probable range of response
rates to the postseason gquestionnaire.

The final stage of the survey consisted of the postseason
mailout (Appendix lec), sent by first-class mail with printed, self-
addressed envelopes to 45% (2,968) of the 6,644 permit holders
immediately following closure (at midnight on 13 November) of the
S@ASON. Based on the 1988 survey variances, the sample size
neaded to estimate mean effort with a 95% probability of baing
within+/~- 5% of the true mean is about 1,000. Based on the
reasponses to the preseason mailout (27.8% to thes rubber-s
componant, 41.5% to the printed section, average 32.6% overall),
this mailout would provide the target level of responses. The
majilout was stratified by county of residence based on the
parcantages of 1988 permit holders in each category (82% to coastal
residents - Beaufort, Berkeley, Charleston, Colleton, Dorchester,
Georgetown, Hampton, Horry, Jasper Counties and 18% to noncoastal
residents of other counties).

The postseason mallout was a one-step procedure, with no
subsaguent mailouts to address potential nonresponse bias. Based
on results from the 1988 survey, it wvas considered that any fina-
tuning based on follow-up mailouts was not worth the considerable
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additional expense. The most important paramster being estimated
was the number of boat trips made by each permit holder and the
1988 survey found no statistically significant difference between
mailout groups in this value. The 1988 results did indicate
statistically significant differences for mailout groups in the
number of assistants par parmit holder and the average season catch
estimate, but the magnitude of the actual wvalues (-9% for
assistants, -6% for catch) was considered to be of little practical
conseguence given the poteantial amount of sampling error associated
with the estimates.

Cresl Census
Creel census logistics for the Charleston area vere as follows
for those gitezs vhere intervieve wara obtainsd:

E
E
E

Sham Creek 48 21.5 2.2
Wappoo Cut i8 18.0 2.1
Remleys Point 15 9.5 1.8
Folly River & 5.5 1.1
Battery Island 21 20.0 1.0
Chas City Marina 3 3.5 0.9

A total of 131 interviews was cbtained during 78 hours of on-site
sampling. Associated travel time was 21 hours, involving 818
miles. The total cost per interview was $§6.60.

In the Beaufort area, the creel census logistics were:

Site  Number of interviews Hours on-site Interviews/hour

Chechesseea 56 10.0 5.5
Gray's Hill B& 21.5 4.0
Shaldon 22 7.0 3.3
Broad River 4l 15.5 2.7
Lands End 3 3.5 0.9
Fort Royal - | 12.5 0.7

Total on-site hours were 7], with associated travel time of 48
hours and 2,291 miles. The total cost per interview was $6.14, with
217 interviews being obtained.

Residence of permit holders interviewed during tha cresl
census is shown in Table 2. Of the total for both areas, 84%
resided in coastal counties and 16% in noncoastal counties.

Most of the participants in both areas used six or sevan-ft
(length or radius) nets (Fig. 3). The percentage of shrimpers
using smaller mesh (3/8 in.) nets was considerably larger in
Charleston than in the Beaufort area. About 45% of the Beaufort
shrimpers used 1/2 in. or larger mesh néts, compared to about 20%
of the Charleston area fishermen (Fig. 3).

Most of the shrimpers in both areas landed their catches in



Table 2.

Regidence of permit holders interviewed in the creel census.

County of residence Charleston area Beauforr aves T of total
Alken - B 1.7
Allendale - | 1
Bamberg - 14 4.0
Barnwell - 3 1.4
Besufort - 75 21.6
Berkeley 23 - 6.6
Calhoun - 1.7
Charlestoan 100 29.4
Calleton - 26 7.5
Dorchester B 11 4.6
Edgei.eld = 1 1
Haspron = 2B 1.5
Jasper - 254 6.9
Kershaw - L 1
Lexington 1 4 1.5
Orangeburg = 14 4.0
Sumter 1 — 1
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standard containers, e.g. 48-guart coolers. About 8% of the
Charleston shrimpers and 15%% of the Beaufort area fishermen used
nonstandard containers. Nearly all shrimpers (93%) landed their
catches whole and about 20% used ice. Only 4% culled their catches
on the basis of shrimp size. The catch figures from the creel
census are therefore based primarily on measured catches of whole,
uniced, unculled shrimp. Distribution of catches for tha antire
sampling peried is shown in Fig. 4.

The average catch rate in the Beaufort area (i.e., in
locations adjacent to the landings shown in Fig. 1) was 24.8
guarts/trip (s.d=16.17). The average catch rate in the Charleston
area (i.e., Fig. 2) was 30.3 gquarts/trip (s.d. = 15.24). For both
of these areas combined, the overall mean catch rate was 26.8
quarts/trip. _

Catch rates were also determined according to the residence
category of participants, since these were the basis of expansions
used to estimate total catch. Charleston County residents (N=98)
averaged 29.7 quarts/trip (s.d = 14.89). Shrimpers from Barkeley
and Dorchester Counties (N=40) averaged 29.3 quarts/trip (s.d =
17.72) » Those residing in the other coastal counties (N=151)
reported a mean of 22.3 guarts/trip (s.d.=16.36), while noncoastal
participants (N=54) averaged 34.3 quarts/trip (s.d.=14.20).

Examination of the effort data indicated that average catch
increased with the amount of time shrimped, as shown below (data
from both area combined):

Hours shrimped Mean guarts/boat  Number of observations

1 = I+ 17.8 24
2 = 2+ 25.4 96
3 = 3+ 26.7 100
4 = 4+ 27.2 70
E = S+ 12.0 33
6 = 6+ 14.7 16

The average Beaufert-area group shrimped somewhat longer (3.5
hours) than did the typival Charleston parity (3.1 hours). Hhen
catch rates were calculated in gquarts/boat-hour, average shrimping
success was consistently greater throughout most of the season in
the Charleston area (Fig. 5).

Combined catch data from both areas suggested that shrimpers
using large (seven and eight-ft) nets were more successful than
those using smaller nets, as shown below. The parameter compared
is catch rate by gear in guarts of whole, uniced shrimp/boat-hour.

Charleston Baaufort Total

Het length N X H X X
5 ft 23 B.1 43 8.0 (1 B.D 6.07
6 ft 57 9.6 124 7.6 181 B.2 5.73
7 & 8 ft 48 14.8 37 8.1 BS 11.8 B.16

Shrimpers' estimates of their catch were compared to measured
estimates calculated from the creel clerks' recorded container
dimensions, as shown below. In both areas, the average estimated
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catch was slightly less than that estimated from volumetric
dimensions (3.2% less in the Charleston area, 1.1% less in the
Beaufort area, and 1.75% less overall) .

N 69 143 212
Mean (estimated) 27.9 30.7 29.8
s.d. (estimated) 16.02 16.93 16.65
Mean (measured) 8.9 31.0 30.3
s.d. (measured) 15.19 15.21 15.28

A paired t test indicated that thaere was no significant differenca
{ t=1.54) between the overall average estimated by shrimpers and
that calculated volumetrically.

The shrimp caught in the Charleston arsa wers consistantly
smaller than those takan by Beaufort shrimpers throughout the
season (Fig. 6), although the difference became progressively
smaller as the season progressed. This size difference may have
been due in part to the greater usage of 3/8 in. mesh nets in tha
Charleston area.

Shrimpers in both areas retained very few fish taken as
incidental bycatch, primarily due to small size and/for
un?nairlhllity. The reported catch retained by area is listed
below.

Charleston Bsaufort
8 spot 21 spot
3 flounders 2 mullet
2 kingfishes (whitings) 8 croaker
2 pinfish 6 flounders
1 bluefish 4 catfish
1 menhaden 2 kingfishes
1 spadefish

In each area, the average permit holder was accompanied by one
assistant on sach trip. Participants shrimping in tha Charlaston
area typically traveled a much shorter distance (13.2 miles) to tha
access point than did shrimpers in the Beaufort area (37.9
miles) (Fig. 7). The average shrimpers from Charleston County
traveled 8.5 miles (s.d.=11.00), while those from
Berkeley/Dorchester traveled 38.1 miles (s8.d.=18.36). Participants
from the other coastal counties estimated that their averags one=
way distance was 18.2 miles (s5.d.=15.51). HNoncoastal residents
traveled an average of B87.9 miles (=.d.=27.44).

Although most shrimpers in both areas reported trip expeanses
in the $10-%25 range, a substantially greater percentage of thoss
in the southern area spent more on their trips (Fig. 8). Thas
average trip expense of fisherman in the Charlsston area was
$14.50, while that of shrimpers around Bsaufort was $19.86.
Charleston County residents spent an average of $13.70/trip
(s.d.=6,19). Shrimpers from Berksley/Dorchester avera
§18.95/trip (8.d.=11.34), while those from other coastal countias
averaged $15.14/trip (8.d.=8.19). Non coastal participants had tha
highest expenses, estimated at $32,.50/trip (s/d/=1B.80).
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Prassason Questionnaire

A total of 451 wvere completed. ©Of thass, 177 wvere from parmit
applicants at the license office. The response rate to the printed
anvelope mailout was 41.5%, while that to the rubbar-stamped return
address was 27.8%, for an overall average of 32.6%.

Postseason Mailout

only five counties (Fig. 9) accounted for more than 5% each of
the 6,644 permit holders, with most of the remaining licensaas
living in adjacent counties. At the end of five weaks following
conclusion of the season, the return period was terminated. This
was the middle of the holiday season, few additional returns were
anticipated, and the reply period had becoms axtended bayond the
limit of reasonably accurate recall. At this time, 1,009 responses
had been received that could be identified county of residence.
Rasidence of parmit holders and these is shown in Table
3. Seven replies could not be categorized according to residencas
and are omitted from further discussion. Aftar adjustment for
nondeliverables (N=18), thes overall return rate by the cutoff dates
was J4%. An additional 5% was received aftarwards. Relative
return rates of the 1,009 responses by area of residence are
compared in Fig. 10.

The coastal area was divided into seven geographic components
(Fig. 11). Of the 1,009 responses, tha area most f tly fished
could be ascertained from 836, Some individuals indicated several
areas, so this total is slightly higher than the total number of
respondents who shrimped. The relative distribution of activity,
as measured by the percentage of respondents from each residence
category who fished there, is shown in Table 4.

The most popular access points are listed in Table 5. With
the exception of the private category, ninse of the top ten wvere
sampled during the creel census. *"Private” includes numerous
facilities, e.g. personal docks, marinas, and club or installation
landings. An additional 36 sites (each with five or
less observations) were identified, mostly in the Beaufort and St.
Helena Sound areas.

The relative distribution of seasonal effort by catagory of
rasidence is indicated in Fig. 12. About 29% of the permit holdars
residing in Charleston County reported making no trips during the
ssason. For the Berkeley/Dorchester area, 24% of the residents
made no trips. About 22% of the respondents from Georgetown and
Horry Counties said that they did no shrimping. In the other
coastal counties, as wall as in the noncoastal counties, the
reported no-trip rate was 7%. The average number of trips per
month by residence category is summarized below. These averages
are based only on the reported effort of those respondents who made
at least one trip during the season.

Menth  cCharleston Other coastal Noncoastal Total

September 1.5
October 1.2
Hovember 1.6
Ssagon 4.4

=] \O B3

e b B
B B R
(L= T
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12.6%
6-2%
33.1%

>
7

Category I-iniand counties

Category I-Coastal counties

Area of residence of 1989 permit holders.

rig. 9.
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Table 3. Residence of 1989 permit holders and response rates te postssason
questionnaire by county.

County Mo, of permit halders % __No. of resnondents 3
Abbeville 23 4] & ]
Afken m 2.5 25 2.3
Allendale a7 1.3 16 1.6
Andersnn 8 4] i €1
Bamberg 105 1.6 15 1.5
Barnwell 113 1.7 18 1.8
Beaufort RE2 13.0 129 12.8
Berkeley B39 12.6 125 12.4
Calhoun 45 i1 9 a1
Charleston 2,202 33.1 70 6.7
Cherokee 3 a1 1 al
Chester 2 ‘] 0 2
(hesterfield 1 al (1] o
£1arendan 13 al i L5
Colleton 367 5.5 49 4.9
Darlington 7 al 2 41
Dillen ) al o 0
Dorchaster 415 6.2 a3 4.3
Edgefield 10 <1 1 €1
Fairfield £ al 3 al
Florence 13 el 3 al
Georgertown 123 1.0 17 1.7
Greenville 17 < i el
Greenwood 17 al 5 wl
Hampton 278 4.2 35 - 3.5
Harry 13 al 1 .l
Jasper cJ2 3.5 20 2.0
Kersnaw 3 < 4 a1
LancasTer - al 2 0
Laurens 10 al 1 al
Le= 0 H 0 a
l exington 198 3.0 25 2.5
McCormick 2 al | a]
Marion 7 al 1 €]
Marlboro 0 0 4] (1]
Newberry 24 i A £1
Oconese 7 i a 1]
Orangehurn 232 3.5 &2 4.2
Pickens 4 4] 2 1
Richland a7 1.3 17 1.7
caluda 5 2! 1] 1]
Spartanburg 16 «] 1 €]
Sumter 25 ' 2 £l
inion 9 e 0 0
Willismsburg 18 «] 2 o
York " i1 3 sl
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Fig. 11. Shrimp baiting areas.
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Table &. Discribution of shrimping efforc.

Shrimping Residence category Share of

area Charleszon Ctv. Other coastal counties YNoncoastal total effort
1 (Beaufort) 1% S0% 57% k4
2 (St. Helena 5d.) - 9z 11% 7%
3 (Edisto) 132 5% 192 11z
4 (Charleston) B5% k3 § 5 9% 43%
5 (Bulls Bay) 1z 2T iz 2%
6 (Winyah Bay) - ax 1z 1z
T (HorTy) = L = =
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Table 5. Access points used by shrimp baiters, in descending order of
reported frequency of use (= number of respondents identifying
gpecific site).

Area of residence

Access point  Charlescon Ctv. Other coastal Noncoastal  Total

Remlevs Point 69 61 11 141
Privace 40 47 2 a9
Gray's Hill = 23 42 65
Shem Creek k|| 8 2 48
Sheldon 1 25 19 45
Steamboat [ 9 26 k[
Wappoo Cut a2 [ - ia
Folly River (Rd.) 27 [ 3 %
Lemon Id.-Chechesses - 29 & a
Chas. City Marina 16 7 | 24
Broad River - 16 3 19
Cherry Point 15 1 o | 17
Countv Farm {(Leeds) 11 » 2 1 14
Brighton Beach - s 10 14
Fields Poinc - 10 4 14
Bennects Point - 9 3 12
Port Royal (Sands) - 10 = 10
Dale = & ] 10
Battery Island 7 1 1 9
Station Creek - 2 [ 8
Waddell Center - 3 5 B
Trask - & 4 B
Sam"s Point - & 1 7
Bushy Park - & 1 7
McClellanville - & 1 7
Battery Creek - 6 1 7
Riverland Terrace & - - L
Fuss Point - 1 5 &
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Within the other coastal category, residents of Berksley/Dorchester
averaged 4.2 trips/season, while shrimpers from Georgetown and
Horry Counties averaged 6.9. Residents of other coastal counties
averaged £.9% trips for the season. It should be noted that these
estimates are categorically lower than those based on creel census
interviews during the last week of the season, whan shrimpers were
probably making their final outing. Presumably, the explanation is
that the end-of-the-season shrimpers were more avid participants
than most and likely to have made more trips than the average
participant. Residents of Charleston County reported an average of
2.05) assistants for the season. Permit holders from the other
coastal counties indicated that an average of 2.148 pecple helped
them during the season. The noncoastal respondants reported an
average of 2.232 assistants.

Using this information, participation wvas sstimated as shown
in Appendix 1d. An estimated 5,469 active permit holders were
assisted by 11,702 additional individuals, for a total of 17,171
participants.

Total seasonal effort was estimated by multiplying the number
of participating permit holders in each residential category by the -
astimated average numbar of trips reported (on postseason mailout
responses) for the season. Seasonal effort by residential category
was thaerefore as follows:

Area of resldence

Charleston County 6,890
Berkelay /Dorchester 4,015
Georgetown/Horry 731
Other coastal counties 14,409
Noncoastal counties 5,866

The estimated total effort calculated as the sum of these f

was 31,911 trips. Another estimate was cbtained by multiplying the
number of participating permit holders (5,469) by the estimated
statewide average number of trips made (5.73, s.d.=5.39). This

figure was 31.337 trips.
Relative shrimping success by residence category is shown in

rig. 13. Average seasonal catch rates (quarts of whole
shrimp/boat-trip) were 25.77 for Charleston residents (s.d.=14.62),
26.05 for residents of othar coastal counties (s.d.=13.85), and
27.56 for noncoastal residents (s.d.=13.80).

When considered on a geographic basis, the ssasonal means for major
Areas were:

MWWW

N 341 103 347
Mean 27.0% 25.70 26.29 20. !ﬂ
f.d. 13.47 13.95 14.586 -

The total seasonal catch can be estimated in several ways.
The overall average catch rate from the creel census was 26.8
guarts/trip. This figure multiplied by the lower effort estimate
gives a catch of 839,832 guarts. Convertad into pounds (x 1.48),
this is 1.243 million pounds. Using the higher effort estimate,
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the estimated catch is 1.266 million pounds. With the average
catch rate from the postseason gquestionnaire (26.5 guarts/trip),
the corresponding values are 1.229 and 1.252 million pounds.

A second approach is to use the measured catch rates by
residence category from the creel census and expand them by the
appropriate area effort estimates (Appendix le). The resultant
total catch estimate is 1.274 million pounds. Using this methed
with the estimated catch rates from postseason questionnaire data
produced an estimate of 1.241 million pounds (Appendix le).

Another alternative would be to estimate the number of trips
made in each of the seven geographic areas and expand them by thea
appropriate catch rates. The problem here is that the numbers of
trips by area aren't clearly definable, since res ts 8 Y

indicated where they did most of their shrimping. Ralative
participation by area can be estimated, but the breakdown of effort
is less precise.

The six estimates of total catch ranged from 1.229-1.274
million pounds. The mean of these is 1.25 million pounds. Since
there is no one "best" estimate, given statistical trade-offs, this
average value has been used in subsequent calculations unless
otherwise specified.

Slightly less than half of the participating respondent permit
holders failed to catch at least one limit (48 guarts) during the
season (Fig. 14). About 28% of the trips made by Charleston County
residents produced a limit. Residents of other coastal counties
also caught a limit on 28% of their trips, while noncoastal
residents caught a limit on 31% of theirs. The overall average was
a limit on 29% of all trips mada. In terms of limits per
participant (including permit holders and assistants) the following

applied:
Area of residence §Season limits/permit holder Limits/participant

Charleston County 1.2 0.40
Other coastal counties 2.0 0.65
Honcoastal countias 1.5 0.45
Total 1.6 0D.52

Shrimpers retained very few fish taken as incidental bycatch.
Based on expansion of the catch rates observed during the creel
census by the maximum total number of trips, the following

estimates pertain to the retained fish bycatch:

2,658 spot
826 mullet
826 flounders
T34 croakers
367 kingfishes

6,237 fish

About 14% more respondents indicated that they had completed
a preseason guestionnaire than could have actually done so (this
may have resulted from confusion with the 1988 postseascn survey).
To prevent possible double counting, the following was based only
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on responses to the postseason questionnaire. Relative categorical
freguencies closely resembled those tabulated separately from the
preseason survey. For brevity, results are summarized in Tables 6
and 7.

Statewide, 72% of the respondents indicated that they had
shrimped over bait during the previous (1988) season, with the
frequencies by area of residence being very similar. About 20% had
done no other type of marine fishing during 198% (Table 6), with
the negative responses being highest in the noncoastal category.
Rod-and-reel fishing was the most popular alternative activity,
practiced by three-fourths of the res ents statewide. Crabbing
was also popular, while participation in other activities was
relatively limited.

Socioeconomic characteristics were very similar regardless of
area of residence (Table 7). About 85% of the households consisted
of 2-4 individuals. Statewide, 70% of the househclds had a gross
annual income of less than 550,000, with the percentage being
somewhat higher in the coastal counties (except Charleston). About
13% of the respondents statewide reported annual household incomes
of less than $20,000, with the percentage again being slightly
higher in the coastal counties (excluding Charleston). About B85%
of the permit holders were actively employed, with
professional/technical, tradesman/manufacturing, and
managerial/proprietor occupations accounting for the vast majority.

Shrimpers reported very few Iincidents invelving other
participants, e.g. territorial disputes (Table 8). For the vast
majority of those with a complaint, weather (particularly the
hurricane) was the major problem. Crowding, both on the water and
at access points, was the next most freguently mentioned
difficulty. Limited access to Remleys Point, (the most heavily
utilized site in the state) prevailed during much of the season and
displaced shrimpers to smaller sites with limited parking, e.g.
Shem Creek. Sale of shrimp was perceived by a significant numbar
of shrimpers to be a common practice incompatible with the sport

(and illegal).
Mozt of the respondents had somathing to say about management

of the fishery (Table 9). A sizeable group (29%) felt that no
changes were warranted. An egually sizeable group wanted a longer
season. About 12% felt that the Marine Resources Division should
have authority to adjust the season depending on conditions, e.g.
size of the shrimp or weather. Nine percent suggested that the
limit be set by permit holder rather than by boat. Several
suggested that this apply to the number of poles as well. About 7%
felt that more law enforcement was needed, particularly with regard
to "hogs" exceeding the limit and sale of shrimp. Five percent
wanted a larger limit and 5% wanted to be allowed to use more poles
and/or space them farther apart. Other comments are addressed in
the discussion.

The final aspect is the economice of the 1989 season.
Shrimpers devoted a lot of travel to their sport. Based on the
figures presented above, their round-trip mileage added up to
slightly over 2.0 million miles (Appendix 1f). 1In addition to
travel, shrimpers alsoc spent a considerable sum in direct trip
expenditures. The average trip cost its participants $18.50. 1In
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Table 6. Fishing activities by area of residence. Values shown are percentages
of positive responses in each category from the postseason questionnaire.

Type of activity Charleston County Other coastal Honcoastal Total
No other marine

fishing 14 19 k5 | 20
Rod and reel 77 8l 62 76
Gigging (graining) 16 . 18 9 16
Gill netting 1 1 3 2
Crabbing 33 il 23 30

Shellfish gacthering 14 14 9 14
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Table 7. Sociceconomic characteristics of permit holders by area of residence.
Values shown are percentages of positive responses in each catagory
from the postseason gquestionnalre.

Catesory . Charleston Countvy Other coastal Noncoastal Total
Number in household

1 9 5 5 [

2 12 13 35 13

3 24 27 23

i 27 15 28 26

L 8 10 9 ]
Gross household income

€ 510,000 3 2 2 g
$10,000 - 819,999 10 14 a 11
§20,000 - §29,999 16 18 18 17
$30,000 - 539,999 21 25 20 22
$40,000 - 549,999 17 16 17 17
£50,000 = 539,999 12 12 11 12
$60,000 - §569,999 10 7 10 g -
> 570,000 11 7 11 9

Emplovment /occupation ‘
Unemploved 1 .y 1 a1
Retired 13 13 14 13
Active milieary 1 z ¥ 1
Professional /technical L0 16 15 a7
Managerial/proprietor 15 14 16 15
Agricultural 1 3 5 ;|
clerical faales b 4 i
Tradesmin/manufacturing 17 19 17 18

Other 7 8 B 7
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Table 8. Problems and conflicts identified by respondents to the postseason
questionnaire., WValues shown are the number of responses.

lcem Charleston counts  Other coastal Noncoastal Total
Weather, "Hugo" 196 141 51 188
Crowded access 7 23 12 &2
Sale of shrimp 9 17 10 36
Limicted access 13 ) o 24
Small shrimp 11 8 4 23
Dirty wacer 9 3 0 12
“Hogs™ F 4 2 8
Lack of informacion 3 a0 3 A
Rude Law Enforcement 0 3 1 &
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Table 9. Sumgested changes in shrimp baiting laws. Values showm are the number
of responses.

Chanee Charlescon Other coastal Noncoastal Total
Number commenting 251 316 169 736
KXo change necessary 12 97 58 217
MAD assume authoricy

to set flexible season 67 20 [ 91
Longer season 59 BB 62 217
Shorter season 1 1 0 F
Eplic seasons 5 2 o 7
Set limics bv license

instead of by boat L] g 27 67
Larger limic - 19 13 36
Smaller limit 3 3 (i} &
More lav enforcesent 20 21 11 52
Earlisr opening 5 1B 5 28
Later opening i 7 2 13
More poles and/or diatance

for poles & 15 15 35
Less poles 2 1 0 3
Higher permit fee 2 1 0 3
Lower or no permit fee & 2z 1 9

Require license of all

in boat 1 ]

Require no license b | 1 D

Limie net to 7 ft or

cmaller a 1 a 1
winimus mesh regulacion

(4 ineh) o 5 2 7
rohibit night Zaitice f 1 1 2
Prohibic all bairing 2 & 1 7
Allow baiting from docks 4 B 1 11
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1989, 6,644 permits were sold at 525 each. This sum ($166,100)
added to the direct trip expenditures from Appendix 1f suggests
that a minimum of $756,442 was spent on shrimp baiting. This does
not include the cost of necessary related items such as cast nets,
boat egquipment, etc. On a statewide basis, this amounts to $113.85
for each permit holder (active or not) and $42.34 for every
participant. In exchange for this investment, recreational
shrimpers harvested an estimated 1.25 million pounds of whole
shrimp, valued at approximately £3.75 million (at $3.00/pound).
Thus, the estimated minimum return rate on their investment was
nearly 5:1.

For the following calculations, a total harvest of 1.25
million pounds was also assumed. The statewide average cost of
shrimp was $0.58/pound for participants, with the average
participant receiving about 73 pounds (Appendix 1f). Tha
approximate average pounds for each active permit holder was 168
for Charleston residents, 276 for residents of other coastal
counties, and 196 for noncoastal permit holders making at least one
trip. An average permit holder thus received an individual share
of about 73 pounds, to be shared in a household averaging just over
three pecople. This works out to about 24 pounds of whole shrimp
per person, or slightly less than 16 pounds of heads-off shrimp per
household member.

DIBCUBBION

Burvey Reliability

The residence breakdown of permit holders intercepted during
the creel census (84% coastal, 16% noncoastal) was in reasonable
agreement with that of the entire permit holder population (81%
coastal, 19% nonceoastal). Within the coastal category, thars was
over-representation from Beaufort, Hampton, and Jasper Counties,
reflecting the fact that a substantial percentage of the permit
holders from Charleston, Barkeley, and Dorchester Counties did not
participate becauss of hurricanea-ralatad conditione. Tha ocounty-

by=-county composition of the postseason survey responses vVery
closely matched that of the entire permit holder population. This
indicated that area-specific response rates were not affected by
the hurricane and resultant lack of participation. Any figures
based on data from the overall postseason survey responses should
therefore be unbiased estimators of these parameters for the permit
holder population.

The relatively good response rate (32.6%) to the preseason
mailout survey indicated that inclusion of socioceconomic gquestions
would not produce a strong negative reaction and detract from the
overall effectiveness of the postseason survey. The postssason
response rate (34% by the end of the fifth week) confirmed this
assumption and generated the targeted number of responsas. Furthar
indication of the lack of adverse reaction to these personal-
oriented guestions was the fact that very few respondents refused
to answver them or made dercgatory comments regarding them.

The substantially higher rate (13.7%) of return to the
printed, self addressed preseason guestionnaire confirmed the
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assumption that the use of quality materials enhances the response
rate. The small additional cost is well worth tha investment as 5o
avaluated.

The fact that the creel census catch estimates were bassd
primarily on volumetrically measured catches of whole, uniced,
unculled shrimp contributed to minimal errors dus to convarsion
calculations. Based on variances reported for tha 1987 cresl
cansus data, a projected sample size of 550 interviews wvas targeted
in order to obtain a mean with +/- 5% reliability. This sample
size was not achieved due to hurricane-related factors and the
actual sample size (J48), combined with a high variance, resultesd
in a statewide mean catch rate estimator with a reliability of +/-
11% at the 95% level. When broken down on an arsa-specific basis
(i.a., Charleston, Bsaufort), the sample catch rats mesans had
approximately +/= 20% reliability. Several weaks of activity also
vare not covered dus to the hurricans.

The statewide mean catch rate (26.8 guarts/trip) estimated
from the creel census data, however, was in sxcellent agreement
with that estimated from postseason survey data (26.5 quarts/trip).
Bacause of the larger sample size, the reliability of tha latter
figure was substantially greater (+/- 4%). The similarity of the
two estimators probably is due to the lack of significant
difference between shrimpers' estimates of what they had caught and
what the actual catches were based on volumetric measurements, as
noted in the results for the creel census.

The reliability of the statewvide average trip estimator from
postseason survey data was +/=- 2.5% at the 95% level. There wvas
less than 2% difference between the total effort estimate using
this figure and that obtained from summation of arsesa-specific
effort. The difference between the area-specific catch rate
estimators (25.77 to 27.56 quarts/trip) from postseason survey data
was only 7%. Had there been a large difference, the range in
statewide catch estimates (1.229 to 1.274 million pounds) derived
by the wvarious methods would probably have besen substantially
greater. As it was, there was less than a 4% difference betwean
the high and low values.

The breakdown of effort and catch estimates involves a trade-
off batween statistical reliability (greater for the easstimates
based on statewide means) and detailed area-specific figures, but
the overall close agreament between the totals suggests that the
area-specific figures are also quite reliable. Since there is no
clear-cut single "best" estimate of the total catch, the average of
the six values calculated (1.25 million pounds) is a reasonable

figure.

Comparison of 1988 and 1989 Seasons

The principal differences between the 1988 and 1989 seasons
weare attributable to the hurricane. These were reflected primarily
in the percentage of permit holders who did not participate, the
effort level of residents in affected counties, and the relative
geographic distribution of effort.

In 1988, an estimated B8.2% of the overall number of permit
holders did not shrimp. In 1989, the nonparticipation rate was
17.6% The nonparticipation rate by residents of counties least
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affected by the hurricane (about 7%) was similar to the 1988
statewide rate. The most significant impact was in Charleston
County (29% nonparticipation), Berkelay/Dorchester (24%), and
Georgetown/Horry Counties (22%). These counties accounted for 54%
of the total number of permit holders and tharefore contributed
most to the non-participation rate. The average number of
assistants helping permit holders from these areas was also well
below the 1388 average.

In 1988, the statewide average effort was 7.0 trips/permit
holder. In 1989, the equivalent figure was 5.7. Residents of the
hurricane-impacted coastal counties accounted for most of the
decline, although average effort by noncoastal residents was also
down slightly (4.8 va 5.1 trips/permit holder) and this could alsoc
have been attributable to storm-related factors. In 1988, coastal
residents averaged 7.4 trips, while in 1989 Charleston County
residents made an average of 4.4 trips and those from
Barkeley/Dorchester Counties only 4.2. Average effort by permit
holders from other coastal counties not affected by the storm wvas
somewhat above the 1988 average.

Conditions that contributed to reduced effort by residents of
affected areas included polluted waters, lack of residential power,
local curfews at night, restricted travel, and personal priorities.

In 1988, 59% of the effort toock place in Charleston County
(mostly around Charleston) and about 35% in Beaufort County. 1In
1989, somewhat more effort was targeted at areas south of
Charleston ({(in relative terms). About 54% of the effort was

ed between Edisto Island and Bulls Bay and 44% from Edisto
Island south. In both years, there was very little effort (<2%)
north of Bulls Bay.

The reallocation of effort appeared to be due primarily to
hurricane related conditions rather than shortage of shrimp.
Remleys Point in Mt. Pleasant is adjacent toc scme of the largest
and most popular shrimping areas in the state and is the most
heavily used access point (both in 1988 and 1989). Access via this
site was restricted following the storm. Pollutien in the
Charleeton area persisgted ints mid-October in soms watare, a.g. tha
Ashley and Stono Rivers, and this contributed to a shift of affort.
Publicized difficult travel conditions and nighttime curfews in the
Charleston area also tanded to divert potential participants from
inland areas.

By the th of Octocbar, the Charleston curfew had besen liftead,
local residential power was largely restored, and some waters,
particularly the northeastern part of the harbor, the Cooper River,
and the Wando River had cleaned up. Effort increased progressivaly
through the rest of the month and good catches of shrimp were
reported. Creel census data indicated that the average catch rate
in the Charleston area after the storm was consistently higher than
that in the Bsaufort arsa.

In addition to the hurricane, weather was a persistent problenm
during most of the 1989 season. Early October saw windy weather
and large tidal fluctuations, the most extreme tides in a decade
cccurred in mid-month, and a northeaster prevailed during the last
week. The final two weeks of the season wers characterized by
ralatively good weather.
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In spite of adversity, those shrimpers who persevered did
relatively better in 198% than in 198B. Statewide, the average
catch per participant was about 10% higher. The average catch/trip
increased by 19%. About 5% more shrimpers caught at least one
limit during the season.

The 1989 season began at 12:01 AM on 15 September and ended at
midnight on 13 November. After several days of unsettled weather,
the hurricane made Jlandfall at Charleston on 21 Saptamber.
Although shrimping continued almost uninterrupted in the Beaufort
area, there was very little effort from Charleston north until the
second week of October. Thus, three weeks or about one-third of
the season was lost north of Edisto Island. About 54% of the
respondents indicated some problem during the season and over 70%
of these specified hurricane-related factors. This raises the
gquastion of what the season could have been in the absence of the
hurricane.

The storm's impact can be estimated by comparing the 1989
figures to projections based on 1988 rates of participation
expanded by numbers of permit holders, catch rates, and economic
data for the 1989 season (Appendix lg). Based on permits sold in -
1989, the assumed percentage (92%) of permit holders who would have
shrimpad, and the number of assistants per holder (2.5 in 19588),
projected participation would have been arcund 21,500 individuals,
or 25% more than the estimated 1989% participation. Their effort
would have been about 45,200 trips or 42% more than the upper 1989
estimate. This would have produced a catch of approximately 1.77
million pounds (42% more than the estimated harvest). To cbtain
this catch, shrimpers would have spent about $968,000 in total
direct expenses (trip costs + permit fees), or 28% more than was
~ estimated. The increase in expenditure by Charleston County
residents would have been 119%, while participants from
Barkeley/Dorchester would have spent an additional 114%. There
would have been little increase in the contribution from the
nonaffected areas (1% from other coastal residents and 5% from
noncoastal residents).

The direct esoonemic leee in fishery-genarated dollare
attributed +to the hurricane was estimated at approximately
$212,000. The approximate ex-vessel value of the estimated catch
loss to tha racreational sector was 51.56 million. Thus, tha total
direct economic impact of the hurricane on the 1989 shrimp baiting
fishery was estimated at about $1.77 million.

In 1988, the estimated recreaticnal catch of white shrimp by
shrimp baiters amounted to 31.5% of the estimated total (commercial
plus recreational) reported harvest of this species. In 1989,
based on a preliminary estimate of 2.55 million pounds (heads-off)
landed by commercial fishermen, the shrimp baiting fishery
accounted for about 24% of the total harvest.

Commants On Hanagement

In general, responses were very similar to those received to
the same guestions in the 1988 survey. A somewhat higher
percentage of 1989 respondents felt no changes were warranted, but
nearly ocne-third of this user group continues to want a longer
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season. Most apparently would prefer to see the season last latar
rather than start earlier, because the size of the shrimp tends to
increase toward the end of the season. They contend that a longer
season would alleviate the crowding problem in some heavily used
areas by dispersing effort over a longer period. This would also
provide more flexibility for individuals to re-schedule trips in
the event of bad weather, etc. Some participants object to what
they consider a pressure atmosphere assoclated with the presant
Season.

Another categorical revision of interest to a significant
nusber of shrimpers concerns the limit. Although relatively faw
supported a direct increase, many shrimpers felt that the limit
should be set according to the number of permits par boat rather
than at one limit per boat, In most other fisheries covered by a
bag limit, the limit applies to the individual. The logic advanced
by the shrimpers is that two permit holders in a boat should sach
be alloved a limit of shrimp, as is the case with othar spescies.

Most of the other comments address relatively minor changes or
were proposed by only a few individuals. Nearly all were also
mentioned in responses to the 1988 survey. Waltz and Hens (198%)
devoted substantial discussion to respondents' comments that is
egually applicable to the 1989 survey responses and does not nead
to be repeated here.

Recommeandations on Burvey Mesthodology

The creel census is the most difficult component to implement
properly, as well as the most expensive., Becausa of the large
variances typically asscciated with the catch rates, large sample
sizes are required for reasonable statistical reliability. It is
guestionable, given the results of this year's survey, whether such
expense is warranted. As shown in this year's results, thes
participants' estimates of their catches vhen interviewved ware vary
close to the catches as measursd by the cresl clerks. The average
estimate based on postseason survey data vas also very cleose to tha
estimates produced by the creel census on a statewide basis. It
was also more relliable statistically because of the large samples
size that produced it. Given the need for large sample sizes, it
is less expensive to cbtain them through a nilnut survey. If the
estimate so obtained in unbiased, as this year's results seem to
indicate, then the need for an “tilltl from a creal census is
gquestionable. If management interest is area-specific, then
increasing the mailout survey to expand the sample sizes would be
preferable to expanding the creel census coverage. The only data
currently collected by the creel census that cannot be obtained
from a postseason mailout are those relating to size of the shrimp
and amount of bycatch. The significance of the bycatch is
negligible, basad on this year's results. The size distribution of
the shrimp should be similar to that observed during thea Crustacean
Management Section's routine sampling of inshore areas.

Distribution of returns of the postseason questionnaire
indicated that most responses from Charleston County residents will
be received quickly (within two weeks), while those from other
areas will peak in three-four weeks. After four-five weeks, the
relative composition of the sample by area of residence has
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stabilized and further waiting sinply increases the sanple size at
the expense of recall-dependent accuracy. o

Soci oecononmi ¢ characteristics were very simlar regardl ess of
area of residence and are unlikely to change significantly within
a short tine frame. Wile the information obtained is uSeful in
evaluating the inpact of nanagenent neasures on the constki,tudenC%/
and their probable reactions to them It is not the kind o
information that needs to be routinelg col.l ected. :

Based on the  above consi der ati ons, t he foll ow ng
reconmendations for future surveys are nade: S
1. Use a postseason questionnaire as the principal su%eg
instrunent for estimating catch, effort, and participation. . [N
should be nmailed inmediately after the_season closes, with a
m ni num response period of one nonth.  Further extension of the
response period should be governed by sanple size requirenents and
recal | -associated factors. _ _
2. Collect socioecononmic data at three to five year intervals,
using a relatively small mailout.


http://mrl.cofc.edu//pdf/tr70s/Techreport73-4.pdf
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FIELD IRTERVIEW

Boat Landing Interviewer Date

Permit holder's residence (county) Zip Code

How many trips have vou made so far this season?

How many people assiscted vou in the boat on this trip?
Humber of poles used

Het size: Radius (lengch) Hesh

Location shrimped

Kumber of hours shrimped

How many miles did wvou travel from vour residence to here?

How much do you think wou spent directly on this trip (for car gas, boat gas,
ice, baic, food/beverages, miscellaneous expenses)?

Fish caught and kept: (number/species)

! { ! !

Ezcimared catch of shrimp: quarcs whole

headless

Container dimensions (if standard not used) {em

k w
Length idch __ Depth withour ice

—

culled

not cullaed

Appendix la. Creel census survey instrument.
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The following questionnaire im part of a survey being conducted by the Marine
Resources Division to evaluace the shrimp baicting fishery. It will be filed
separztzly avwd cannot be traced to you individuslly. If you would like to
participate by completing the following questions, your cooperatiom is sin-
cerely appreciaced.

YOUR RESPONSE IS VOLUNTARY AND IS WOT A PART OF THE PERMIT APPLICATION.

1. Did you have & shri=p baiting permic last year? YES BD
2. Did vou do any other type of recreational salt water fishing this year? WO
___Rod & reel __ Gigging __ G111 mecting ___ Crabbing __ Shellfish gather:

What is your home's zip codal
How many people are there in your household (that reside with you)?

. Please check the most appropriate blank describing your gross housshold incoms

last vear.

___less than §10,000 ___530,000-539,999 ___560,000-569,999
___%10,000-519,999 ___540,000-549,999 __more than 570,000: spec)
___520,000-529,999 ___550,000-559,999

B, Please check the most appropriate blank describing your occupational and
emplovment BCATUS.

_ Unemploved __ Professiconal/technical ___Clerical, sales
_E.:tirtd ___Maragerial/proprieter Tradesman /manufacturing
__ Milicary Farmer/farm manager Other (specify)

Appendix 1b. Preseason gquestionnaire.
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South Carvlina T R

Paul A Sancaler Ph.D.

Resourves Departinent Marie Rascusces Coviscn

HELF US MANAGCE YOUR RECREATIONAL SHRIMP BAITING FISHERY

In order for the Marine Resources Division to evaluate the effect of
regulations and sanagement strategles on the recreational shrimp fishery, we
need to obtain detailed information on tha people who participate as well as
about the shrismp that they catch. You, tha recrsational shrisper, are the
most reliable source of that information and ve ask your halp.

You have been selected from our baiting permit files to taks part in chis
survey. Please contribute your part to the fair and effective management of
this important recreational activity by filling out ths questionnaire on the
reverse side and mailing it in the self-addressed, prepaid envelope provided.
Please ansver honestly with your best estimates to the appropriate questioms.
Sase vour responses onlvy on shrimping you did with vour permit, tags, and poles.
Zespond even if vou vere unable to shrimp over bait during this season.

+Thank you for vyour assistance.

5.C. Wildlife and Marine Resources Deparctment

Appendix lc. Postseason survey instrument (front this page, back following
page ).
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3.

10.

11,
12.

15.

a5

Did vou complete a prée-season questionnaire (either mailed to you or when
applying for your permit)?
YES NO

What is your home's zip code? Councy

How many shrimp baiting trips have you made so far thic scason? If possible,
indicate the number for each month to date.

September Dctober Hovember Entire season

Where have you done most of your shrimping (which river, creek, ete.)?

Which boat launching point do you use most frequencly? Please name if
appropriate or provide a geographic reference point (example: Remleys Point,
Mt. Pleasant)

dow many different people have assisted you on your trips?

#“hat was your average catch per trip? .Please use only one blank.

guarts whole quarts headless 1bs whole 1be headless

How many times have vou caught a limit (48 quarts whole shrimp)?
Did wou shrimp over bait last wvear? YES b [ ]

Have vou done anvy other type of recreacional salcwater fishing cthis year? NO
___Rod & Reel __ Gigging __ Gill necting Crabbing __ Shellfishing

How many people are there in your household (that reside with you)?

Please check the most appropriate blank deseribing your gross household income
last vear.

_ less than 510,000 ____530,000-539,999 560,000-569,999
___ 510,000-51%,%99 ____ 54D,0D00-549,929 more than $70,000:
$20,000-529,999 $50,000-559,999 specify
' to

Please check the most appropriate blank describing your occupacional and
caplovment scatus.

Unemp loyed Professional/technical Clerical/sales
Retired Managerial/propriecor Tradesman/manufacturing
Hilicary Farmer/farm worker Other

What problems or conflicts have vou experienced while shrimping cthis season?

What changes should be made concermning the shrimp baiting fishery?
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Appendix 1d., Estimstion of participation.

. Participating
Area of residence ¥o. of permit holders — I making no trips = permit holders
Charleston County 2.202 2B.9% (N = 638) 1.566
Berkelev/Dorchester 1,254 23.B% (N = 298) 956
Georgetown/Horry 136 22.2% (N = 30) 106
Other coastal counties 1,739 5.9 (N = 120) 1,619
Moncoastal counties 1,313 6.9% (N = 91) 1,222
Total 5,469
Ko. of participating Average no. of
permit holders % assistants/permit holder = Assistants + Holders = Total
Charleston 1,586 2.0513 3,215 1,566 4,781
Coastal Z,681 2.148 ; 3,758 2;681 B,ﬁhﬂ
Mopncoasgal 1,232 2.232 2,728 1,222 3,950

Total 11,702 17,171
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Appendix le. Estimation of catch by area of residence.

With measured cacch rates from the creel census

Area of residence Trips x Catch/trip = Quarts x 1.48 = Pounds
Charleston County 6,890 29.7 204,633 302,857
Berkeley/Dorchester 4,013 29.3 117,640 174,107
Other coastal 17,140 22.3 337,622 £99,681
Koncoastal counties 5,866 34%.3 201,204 297,782
Total 1,274,427

With estimated catch rates from postseason questicnnalre

Area of residence Trips x Cateh/trip = Quarts x 1.48 = Pounds

Charleston Councy &, E90 25.77 177,555 262,781
Coascal 19,155 26.05 498,988 738,502
Noncoascal 5, B6& 27 .56 161,667 239,267

Total 1,240,550



Appendix 1f.

Estimation of mileage and trip expenditures.

Estimation of mileage (round erip) bv residence catepory

Area of residence

Charleston Countcy 6,850
Berkeley/Dorchester 4,015
Octher coastal counties 15,140
Honcoastal counties 5,866

Total

Season trips x Average miles/trip = Total miles

17.0 117,130

76.2 303,943

6.4 351,096

178.8 1,031,243
2,005,412

Estimation of direct trip expenditures by residence category

Area of residence

Season trips x Average $/trip = Total expenditures

Charleston County 6,890
Berkelev/Dorchester &,015
Other coastal counties 15,140
Honcoastal counties 5,866

Total

Costs and benefits per participant

Area of residence

13.70 94,393
18.95 76,084
15.14 229,220
32.50 190,645

§ 590,342

Permit fee + Trip cost = Total cost Pounds 5/1b

Charleston County £39,150
Other ceoastal 267,025
Koncoastal 830,550

$94,393
$305,304
$190,645

§133,543 262,781 0.51
§372,329 738,502 0D.50
$211,195 239,267 0.92

rson
35.0
87.5
60.6
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Appendix lg. Hurricane-related projections.

Participation (bv area of residence)

Area of residence EEEiﬂttraﬂ permit holders - no-ahows = Active holders
Charlescon Councy 2,202 (BX) 17& 2,026
Berkeley/Dorchestcer 1;254 (B%) 100 1,154
Georgetovn/Horcy 136 (BX) 11 125
Octher coastal 1,739 {6.9%) 120 1,619
Noncoastal 1,313 (6.92) 91 1,222
Total 6,644 6,146

The BX figure is the percentage of no-shows statewide from 19BB. The 5.9%

figures are actual values in 19B%9.

Area of residence Active holders =x 'ﬁnuistaut: = Total participants
Charleston 2,026 ) 5,065
Berkeley/Dorechester 1,154 ) 2,885
Georgetown/Horry 125 ) 2.5 313

Other coastal 1,619 ) & ,048
Moncoastal 1,222 ) 3,035

Total By la6 + 15,366 = 21,512
Efforc >

The percentage for other coastal is the actual 1989 value. Others are from

the 1388 survev.

Area of residence Active permits = Average trips = Total trips
Charleston Countcy 2;026 7 olids 15,073
Berkeley/Dorchester 1,154 7.44 8,586
Georgetown fHorry 125 7.44 930
Other coastal 1,619 8.90 14,409
Noncoastal 1,222 3.06 G,183
Total £5,1B1
Catch

45,181 trips x 26.5 gquarts/erip = 1,197,297 quarts x 1.48 = 1.772 million pounds



(Appendix lg. cont'd)

Expenditures

Area of residence Irips =x crip = Total trip expenditures
Charleston County 15,073 13.70 206,500
Berkeley/Dorchester 8,586 18.95 162,705

Other coastal 15,339 15.14 232,232
Noncoastal 6,183 32.50 100,948

Total 802,385

+ _166,100
§ 968,485
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