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ABSTRACT

During 1972, a catch and effort sampling system for South Carolina’s
blue crab fishery was designed in cooperation with the State’s major crab
processor, Blue Channel Corporation of Port Royal, South Carolina. This system
is adaptable for small-business computers and generates statistics which have
been used for governmental and business management.

Weekly and monthly reports are generated from the Corporation’s §8-K CPU
computer using data from commercial transactions and interviews with crab
fishermen. The weekly reporting system consists of two programs: an edit and a
listing program. The listing program generates the following weekly statistics for
each fisherman: (a) number of fishing days, (b) total catch (pounds), (¢) average
daily catch, {d) average price per pound, and (d) total value (dollars) of the
catch. The monthly program produces a listing of the following statistics by
fishing location (in addition to statistics discussed): (a) type of fishing gear used,
(b} average number of pots per fisherman, (¢} average daily catch per pot, and
(d) total number of fishermen at a given location.

INTRODUCTION

South Carolina, like other South Atlantic states, has in the past depended
upon the National Marine Fisheries Services (N.M.F.8.), Department of Com-
merce, for information on catches, employment and gear relevant to the blue
crab, Callinectes sapidus, fishery. The N.M.F.S. system lists the number of
operating units but does not generate daily or weekly catch per operating unit,
The importance of collecting daily or weekly catch per unit of effort data for
commonwealth crab management has been recognized in other states (Walburg,
1960, McHugh and Ladd, 1953), and South Carolina (McKenzie, 1970). During
the massive blue crab mortalities of the iate 1960s and subsequent research in
the South Atlantic states (Mahood, et al., 1970), standardized catch and effort
data for various river systems in these states definitely would have aided in the
analysis of the reported commercial catch declines.

lContribution No. 008 from the South Carolina Marine Resources Center. This study was
accomplished in cooperation with the U.S, Department of Commerce, NOAA, National
Marine Fisheries Service, Public Law 88-309, Project 2-137-D.
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Tagatz (1965} and Fischler (1965) have collected daily catch and effort data
through field interviews, daily logbooks and dealer receipts for 1- or 2-year
periods. This type of data collection on a voluntary basis requires intense
sampling and has a relatively high cost compared to only collecting at the dealer
or buyer level. A compromise between the intensive sampling and the N.M.F.S.
program has been initiated in South Carolina using the computer facilities of the
State’s major crab processor, Blue Channel Corporation (BCC), Port Royal.
Besides the convenience of the computer facilities, BCC purchased nearly 61% of
the crabs (live pounds) landed in South Carolina during 1972. Consequently,
these data represent a major portion of the catch by commercial crab fishermen.

Blue Channel Corporation’s computer is an I.B.M. System 3, Model 10!
digital computer utilizing RPG 11 language. It is a small-business oriented
computer with an 8,000 digit central processing unit. The date input consists of
96 column cards (cc). The data output is facilitated by these cards and a 96
character per line printer.

INPUT

For every crab fisherman account at BCC, the fisherman responsible for that
account is interviewed for the following information: (a) fishing location, (b)
number of operating units, {c) type of gear, and (d) number of items of gear
employed. An operating unit in this case is defined as the number of different
boats or tonnage vessels usually employed during a calendar month by fishermen
matched to an account. These data are summarized ona 3 X 5 card (Fig. 1). The
data on the cards are keypunched, forming the records comprising the crabber
account master file (CMF), For example, if a fisherman reports that he works
with a group account where two fishermen in two different boats empty 100
traps each for a certain location, the number of traps used by the account would
be 200 and the number of operating units would be two.

When the fishermen ate interviewed, they are asked to name the creek, river
or sound in which most of their traps are located. Each account is assigned a
location code based upon fishing location. Each location is matched with a
major drainage system which is usually a sound, bay or large river. For example,
in South Carolina, Broad and Beaufort Rivers are considered part of the Port
Royal Sound drainage system. The location code is comprised of four digits, and
the first two digits from the left represent the major location’s code.

The weekly catch and days fished for a given account are derived from a
typical receipt or “recap” form used in daily business transactions between the
processors and fishermen. The live crabs are weighed on the plant’s scale and the
appropriate account is credited with the catch. Every 2 or 3 days a “recap” form
with total pounds for an account and the number of fishing days is forwarded to
the BCC data processing staff. This and other information (ie., supplies
purchased and price per crab pound) are used by the processor in determining
the credits and debits for a given account,

I Reference to trade names in this publication does not imply endorsement of commercial
products.
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Fig. 1. Format of the 3 x 5 card used to compile fishing location, gear and number of
fishermen (operating units) for a given crab fisherman account at Blue Channel Corporation,
Port Royal, South Carolina.

OUTPUT
Weekly Report

Daily records containing catch and fishing days for an account are first edited
by computer for missing information or incorrect poundage. After editing the
weekly data for each account, a summarization of all accounts during the pay
week is printed (Table 1), and weekly summary cards for subsequent RPG
programs are prepared by computer. This procedure isolates weekly catch and
effort data from the normal account programming necessary for payroll prepara-
tion.

Statistics generated in the weekly report for a given BCC account have not
been adjusted for the number of operating units responsible for the account’s
catch and fishing days. Average daily pounds (AVG. DLY. LBS.) in the weekly
listing is the quotient produced by dividing the total fishing days during the
week for an account into total crab pounds reported for said account. Average
daily dollars (AVG. DLY DOLLARS) are calculated in the same manner except
total gross dollars for an account is the divident. The total number of accounts
in which one or more fishing days occurred (TOTAL CRABBERS) is listed near
the end of the report (Table 2). Total pounds, fishing days, dollars, the average
weekly pounds and dollars, average daily pounds and dollars for all accounts are
surnmarized. Average daily pounds or dollars for all accounts are calculated by
dividing the sum of calculated daily parameters for each account by total
number of active accounts. Average weekly pounds or dollars for all accounts are
calculated by dividing total pounds or dollars for all accounts by the total
number of active accounts,

151



INNCOOY HEd SHVITOC XTIV dIVIIAY

NYW 93d S9vTI0q AINIIM IDVEIAY

LE-ags

g6 eee

h2THIE LTgen'T

RLTETT whtee9

98°€9 £6° 652

26722 9L° 8%

9E"TE 80" w6

LT 2 0¢' 92T

LT oY 98002
S4YTI00 SHYTT0Q
KO DAY TYIOL

T =9Yd

cTgce
nEO'T
106
16T
192
£ge
59€

'8qT

"KIQ T DAY

098 3T
noz*g
geete
£ls

e

QST
9291

‘8T
TVLOL

[ana

oTtT’

021"

0et”

01T

otT®

“SdT
"oIdd

691 LNNOJOV Hdd “8dT XIIVQ HOVHIAV

€hT°e INNODOY ¥dd "SET XTHIIM TOVHIAY

900 SIHNOODY  TVIOL
w2 STYIOL
90 iceigicani’ 0006L,
0 TOQ NHOP 00TO9
€0 MOTA WYTTIIH 0000%
£0 TYREON JHAECH 00920
£0 HAATY VS 00020
o BITHS NHOL 00£00
SxV HHYN ‘OH

ONTHSId " I00Y

TIdEQ TSN UNIMVA » HITIQTIA 0 8§ A4

SOTLSILVIS ATHIHM NIWMHHSIA EVHD
*0'g “1vA0d IMod © - J¥oD TANNVHD ANIH

TOSHOMOS #D0Hd

Iossaooxd qBJID3 oNTQ BUTTOIED

yjnog © o3 Yo4Ed TBIDISWEOD ITayl JUTTTIS (USUIayUSLJ) S3UMO00OB I0J SOTYSTI818 ATTep 238I9AB
pus ‘(SIBTTOP) anTea ‘{siwp) Ja011s ¢ {spunod) yogea Jurysty qacdaa ATyeer ® Jo ordusxe TeoT1dfy

‘T

aTqEL

152



L1g°2g
0

SAVQ-dVdL TYLOL
SAVI~THVEL TVLOL
SIVI=1.04] TVLOL

g6 SHAJIVHL

0 SHATAVEL

0 L0¥L
SLINN DNIIVYALD

£6 SINNCOOV J0 HATWNN Qe SNOIIVIQT A0 YATANN IVIOL
79 59E LE 150 €10 TLG wLe* ¢ "SOAY HId
56 BII* S TeqT gae'ns  nlstees SIVIOL KId
Lg L1z 12 520 900 1T 26T T "SOAV VK
20 05 TI0 0EZ £gete STYIOL Ly
L'g L1z 12 520 a0 61T 261°T
20 0g 1T ote gge‘e 'SOAY NS
STYIOL 9nS
10 09°6 ggz he ¢z £ Tl LLg 24099
10 [le! £12 02 52 3 64T 9oL T T0099
HIATY OHOIS
ITIHI OROLS
STIHN 10d/34T 84T SHYTTIOT 5104 SAYQ SUYITO0 e Ol 201
ONILYIEL0 210 DAY ATd DAY XId oAV ‘ON "ON TVICL TVIOL *Loov
*I4A0 ' SEH ANTHYW 3 HJTTTTIN D S Ad
ATHINON SOTLSILVLS ATHINOA SHINAHSIA 4vdo
g d9vd 0 '8 frviod 140d f*d¥02 TINKVHD .dNTd EORNIMDS #9044

UADYS 20U 248 S2[351383S TBUL] ayl 09 Fulqnqriliiuco s4uncode sy3 Jo TTe ATjuenbasuodn ‘BurqsIT a4y

ur aded 958 ayjy saoys sTdwexa STYJ

*Iossaoosd QBID SNTQ BUTTOLB) YJNOS & 01 Yd218D TBIOISUOD

2Tl BUTTTAS §UNODDB A0J UOTqwl0] Jurysi] A9 situn durjessdo puw fso19813%38 LITBp 398isnw

f(sxaTiop) ontes *(sdep) jaorye ‘(spuncd) yoyed

1FuT3sTIT 3Jt0daa Afyjuow B Jo erdwexs TeotdAL

‘e @198l

153



Monthly Report

After matching weekly summary cards with the appropriate CMF records, the
weekly data are summarized into a monthly report. In the case of BCC, the
reporting month ends on the last Wednesday in the calendar month.

The statistics listed on the monthly report are derived from the weekly
summary cards and the CMF records (Table 3). As discussed previously, the
monthly report or listing is organized by locations within a major drainage
system. The average daily pounds and dollars for a given account or location
(SUB TOTALS, SUB AVGS., MAJOR TOTALS, MAJOR AVGS.} are calculated
in a manner similar to the weekly report, except that the divisor is the product
of fishing days and the number of operating units responsible for the account’s
catch. Average catch per trap-day (AVG. DLY. LBS. POT) for an account is
calculated by dividing the total pounds for the reporting month by the product
of the following: number of pots employed, number of operating units, and
number of fishing days during the reporting month. For a location trap-days is
the sum of trap-days for each account in that location, consequently the average
catch per trap-day for the location is produced by dividing the total pounds
caught by traps in that location by the trap-day sum. Except for average catch
per trap-day, calculation of averages and totals for a location may include days
and pounds from operating units other than crab traps (i.e., trot lines and
trawls). During spring when crab trawling effort is high, catches by this gear are
processed separately from the trap fishermen accounts.

Table 3. Commercial Catches of St, Johns River, Florida Commercial Blue Crab
Fishermen during 1962 (Tagatz, 1965) and Commercial Catches Sold to a South
Carolina Processor during 1973; Expressed in Mean Pounds per Trap {pot)-Day
and Number of Fishermen Trapping (parentheses)

Month! Data Source Percent?
Tagatz (1965) Processor Difference
Feb. 34 (16) 3.7(11) 8.1
March 2.7(25) 2.6 (29) 3.8
April 4.1 (36) 2.6(22) 57.7
May 4.4(42) 5.2(62) 15.4
June 4.3(55) 6.3 (105) 31.7
July 6.2 {70) 5.9(97) 5.1
Aug. 6.5 (74) 6.8 (75) 4.4

1 Only the months available from the South Carolina processor are presented.

2 percent difference was calculated by dividing the absclute difference between
paired observations by the processor’s data and multiplying the quotient
by 100 percent.
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DISCUSSION

Evaluation of Methods

During summer and fall some fishermen may cull 20 to 30% by weight of
their catch for large male crabs to sell te buyers other than local processors.
Consequently, total pounds reported for an account may be significantly less
than the actual catch, This type of account can usually be detected, since the
processor generally pays less for culled or graded catches.

The fishing days are days on which fishermen emptied their traps at least
once; therefore, fishing days listed in BCC’s weekly and monthly reportts do not
incorporate the effect of fishermen who empty their traps more than once
during a 24-hour period. Fishermen using this technique probably do not exceed
10% of the fishermen selling their catch to BCC during summer and fall
(personal observation).

The specific location may be arbitrary in some cases, since fishermen or
fishing groups sometimes operate traps in more than one river. Generally,
seasonal changes in fishing location are confined to a major drainage system or
estuary as defined previously. Fischler and Walburg (1962) have indicated, based
upon a crab tagging study, that commercial-size blue crabs do not migrate
between estuaries in South Carolina; consequently, the separation of major
drainage systems appears reasonable.

The crabber master file is usually updated only once a month, so daily
changes in the number of traps (pots) employed by a fisherman are not known.
More (1969) reported that the number of crab pots used by Texas fishermen
varied with season, but he indicated *“....only a slight difference between
vears.”

The influence of the number of Lewis crab traps on mean daily catch of
commercial fishermen has been examined (Rhodes, 1973). Preliminary results
indicate a significant difference between imean daily catch when comparing
typical trap groupings used by South Carolina fishermen; 21-40, 41-60, and
61-80. The quantity of traps employed does appear to be relevant to average
daily catch; therefore, average catch per trap-day was calculated. More (1969)
and Tagatz (1965) used the same method except they defined catch per trap-day
as “pounds per pot-day.” Due to time limitations and the present computer’s
capacity, no attempt was made to standardize fishing effort as Fishchler (1965)
did with Neuse River, North Carolina, catches. Future analyses of the BCC and
other crab dealer data will be performed with a larger computer system.

The mean catch {pounds) per trap-day ranged from 2.0 to 4.4 in seven Texas
bays between 1965 and 1967 (More, 1969). During 1961 and 1962 in St. Johns
River, Florida, Tabatz (1965) reported that pounds per trap (pot)-day ranged
from 2.7 to 6.5 (Table 2). The BCC catches ranged from 2.7 to 6.8 pounds
during February to September, 1973; therefore, the BCC data is similar to
reports of other investigations.

Use of System
This system offers immediate and long term advantages to the user group: (1)
it assists the plant manager in production and purchasing decisions by docu-
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menting the weekly flow of raw material (blue crabs) into the plant; (2) the
system generates data which would be useful in analyzing the causes of
commercial crab catch declines especially in cases involving claims of toxic
material damage; (3) this system has been employed in estimating commercial
crab fishing activities for environmental impact statements; and (4) the long
term use of the BCC and other crab data sources will be necessary for evaluation
of commercial blue crab prediction methods (e.g. Dudley and Judy, 1973) and
management policies. The ability to predict the availability of commercial crab
stocks would probably contribute to the production efficiency of this proces-
sor-oriented fishery. ’

This system attempts to reduce the cost of field interviews and manual record
keeping by capitalizing on the unique advantages available from Blue Channel
Corporation, The programs in the system generate simple statistics which may
have immediate and long term uses by the blue crab industry. Although this
system will be used in conjunction with annual predictions, the generation of
weekly statistics seems especially valid as the accelerating use of our common-
wealth resources rapidly precipitates minor crisis.

A copy of these programs and operator instructions can be obtained from the
author.
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