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DATA PROCESSING METHODS FOR GROUNDFISH SURVEYS

by
M.D. Grosslein
Bureau of Commercial Fisheries, Biological Laboratory

Woods Hole, Massachusetts

INTRODUCTION
. The purpose of this report is to describe the methods used in
processing groundfish survey data. These methods have been evolving .
over the past.few years along with the development of our ADP (automatic
data processing) system at the Woods Hole Laboratory.

Our capacity to process the servey data has gradually increased

with the expénsioﬁ and improvement of our ADP facilities, and now we
have reached a point where we can efficiently process all of the routine
catch data obtained on groundfish survéys. However there are a fair
number of different operations required, and they must be done in a
definite sequence in order to achieve an efficient flow of data and make |
the best use of people and machines. This report will serve as a guide
to the present processing scheme and perhﬁps also as a stimulus toward
improvement of our systém.

By processing essentially we mean producing a basic deck of data
cards containing all of the information on survey catches, and for which
all significant errors have been corrected. What zjepresents a significant
error depends upon the demands made upon the data, and this will be
discussed in the report. Elimination of all errors of course is virtually
impo.ssible, and in our case is not necessary. It will suffice to say that
with respect to our objectives, we believe we are near the point beyond
which further time and effort sgent‘searching for errors would not yield
sufficiept benefit to justify the cost.

In addition to a descriptionvof the processing which leads to the
basic deck of data cardsv, I have included a brief description of the avail-
able computer programs which were designed to analyze groundfish —n
survey data. None of these programs are currently run routinely on
a cruise-by cruise basis, Their description in this report is merely,

to indicate the potential at hand.



‘Data processing begins the moment the vessel returns to the
dock with distribution of various kinds of data to various places. The
principal categories of data and their disposition are summarized in
Figure 1. In this report we are primarily concerned with the processing
of trawl catch ‘data and associated temperature observations.

Many details of the processing are related to the sampling pro-
cedures used on groundfish surveys, and parts of this report will not be
clear without an understanding of the stratified random sampling design
used to select stations, and the methods of sampling trawl catches.
These sampling procedures are described in another report {(Grosslein,
1969 Lab. Report #69-2 ).

Partl of. this report describes‘ the arrangement of data on cards
and the various coding schemes employed. Parts II and III describe the
general features of the two basic phases of routine processing, initial
hand processing and machine processing. Part IV is a detailed outline
of specific processing steps in proper order, and is intended as a guide

for use within the laboratory.
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PART I
CARD FORMATS AND CODE SCHEMES

The basic catch data card format used for groundfish survey data
is shown below. Any single card coantains catch data for only one spécies
in a single tow; however, usually more than one card is necessary to
contain all the available data for a single species in a single tow, Three

_ different card types (using different parts of the basic card shown) have
been designated to hold the following data: total weight and number of a

species in a single catch (card type 1), length frequency (card type 2),
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and age-length frequency (card type 3).

‘There is only one type 1 card per Species per tow, but usually
there will be more than one type 2 card per species per tow. If age-freq-
uency data are collected on a species there Wi].l be one type 3 card for
each centimeter length intervai in the sample. The arrangement of data on
each of the three types of card is illustrated in Figure 2. Details of coding
these three card types including changes made from time to time are shown
in Tables 1, 2 and 3.

The data from all type 2 cards combined for a single species in a
single tow, represent the length frequency (actual or estimated) of the
total catch of that species in the tow. That‘ is, sample length frequencies

are expanded before transfer to final type-2 cards. In contrast, age-length



data on type 3 cards usually represent only a sample of the fishin a cat.ch;
these data are to be expanded with the age-frequency computer program
(see Table 10, Part III).
Note that except for columuns 8-9, columns 1-27 and 76-80 are
. i‘dentircal‘. This similarity in format simplifies the problem of simuitane-
ous processing of different card types, particulariy in the case of the
initial machine audit which, among other things, checks for discrepancies
among corresponding columns. ‘

In addition to the three basic catch data cards, .there are two other
card types (4 and 5) containing principally station data with only one card
for each station (Figure 3).

Station cards {type 4) contain exactly the same data (and in the same
columns) on location and characteristics of each trawl station which appear
on the #1 card but the total otter trawl catch of all species combined is
put in the place of catch of individual species (Figure 3). The station cards
are useful in a variety o/f ways includir'lg analysis of factors such as scope
and weather on the efficiency of trawling.

Station Index cards (type 5) contain sequential trawl station numbers,
and corresponding riurnBers for other types of data (BT, plankton) taken
at the given trawl station. The first seven columns (cruise, stratum-tow)
afe identical to the other card type_s. Index cards also contain data on
position (nearest minute), depth (meters) and bottom and surface tempera-
ture, in the same format as used by Hydro project for temperature analysis.
Thus the Station Index provides a useful cross-reference listing (particularly

by matching corresponding stratum-tow and sequential trawl station

. numbers), and at the same time it provides all the temperature records

(bottom and surface) for a survey including those without. corresponding
trawl stations., Note that the data cards required by the Hydro project
for bottom temperature analysis, can be produced by machine directly
from the Station Index cards., Details of coding for card types 4 and 5
are given in Tables 4 and 5. Format of the station index (initially filled

out by hand) is shown in Table 6.



Current statistical subareas coded on survey cards are shown in
Figure 4. These areas are drawn onto a standard plotting chart which is
used as an overlay for the cruise track, thereby providing a quick visual
determination of subarea for each station. Subareas can also be added
by machine. Codes used for bottom types are shown in Table 7. This
system was used by the Benthos project prior to 1 June 1966.

A B;digit species code is employed which is to a large extent
arbitrary, although an attempt was made to arrange number series in
some phylogenetic order (Table 8). Bouy and cartilaginous fishes are coded
with numbers between 1 and 299; invertebrates are coded with numbers

2 300.
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Table 1. Format of card type 1. Station data including total catch of each species in numbers and pounds.

{
“Possible
number of

Type of Information Columns digits Coding Details

Cruise Code Number 1-3 3 Consecutive listing of all cruises, 1948-1962, Beginning in 1963 (with Albatross IV cruise
63-5) listed cruises consecutively within each calendar year. See Inveniory (Lab Report
#g9-3 ) for cruise code numbers, ,

Station Number 4-7 4 Station (cols. 4-6) and tow (col. 7), 1948-1962. Stratum (cols. 4-5) and tow (cols. 6-7)
beginning with Albatross IV 63-5. Note that tow numbers within strata usually do not

N reflect cruise track. ’
t Day of Month 8-9 2 Numbers 01-31.
' Month L, 10-11 2 Numbers 01-12,

Year 12-13 2 Numbers 48-99 (20th century)

Cruise Purpose : 14 1 g All routine survey cruises coded with digit 1, Any other number in col. 14 indicates cruise
of different type. In the following spec¢ial cases (Albatross IV 64-6, 65-4, 68-10; and
Delaware 65-6, 68-6) col. 14 was punched 1 but cruise was not a routine survey. See
trawl log files for details on’individual cruises.

T.atitude 15-17 3 : Latitude in degrees (2 digits) and 6- or 10- minute units (1 digit) as follows:

Pre - 1963 ' Begn. 1963
" Minutes Code Minutes Code
03-08.9 1 0- 9.9 0 .
09-14.9 2 10-19.9 1
15-20.9 3 20-29.9 2
21-26.9 4 30-39.9 3
27-32.9 5 40-49.9 4
33-28.9 6 50-59.9 5 -
39-44.9 7
45-50.9 8 '
51-56.9 9
9 0

 57-02.



Table 1. (Cont.)

Possible
number of
Type of Information - Columns digits Coding Details
Latitude (Cont.) Prior to Albatross IV 68-7, coded approximate fnidpoint of tow. Begin with 68-17 and
thereafter, coded position at begin of tow, o . _ _
Longitude 18-20 3 Same as for Latitude.\
Time ] - 21 1 Time Interval Code
. ) 2400-0359 1
. 0400-0759 2
' 0800-1159 3
S 1200-155¥% 4
' 1600-1959 5
2000-2359 6
Prior to 1969, eastern daylight saving time was used whenever in effect (usually April
to October - check records for individual years); beginning with 1969 punch Eastern Standard
Time on all cards. '"Use time at beginning of trawl haul."
Depth ‘ 22-24 3 Midpoint between beginning and ending depth during trawl haul. Note this may not
represent average depth if bottom very irregular.
Species . 25‘-27 3 See species code 1list, Table 8. Prior to 1962 coded yoy haddock separately as 071.

Beginning with Delaware 62-12 included all haddock under code 074. The species code
system is soméwhat arbitrary, and often cannot be expanded in a systematic fashion as
new species are added because all the numbers are used up within the original interval
assigned to a group.

e a4 e me s ey mmmaam . -



Table 1. (Cont.)

: .
‘ Possible T
number of
Type of Information Columns digits Coding Details
Gear _ 28-29 2 Code with 2 digits.
TRAWL RIGGING
‘ Code : ‘ ] Code
Type (1st digit) Type ( 2nd digit)
#36 Yankee 1 Liner, rollers ’ 1
1-1/2 Iceland 2 - Liner, chain sweep rope - 2
#35 3 Unlined, rollers 3
. #41 \ 4 Unlined, chain sweep 4
Isaac-~Kidd 5 Liner, rollers, 10 fm 5
M & M Midwater 6 "~ ground cable
Mark II Universal 7 .
l ‘ 27.1 m (Soviet) 8 Unlined, comb. sweep 8
1
 Duration of Thow 30 1 Pre - 1968 Begn. Alb, IV 68-3
Minutes Code Minutes Code
10 1 20 1
15 2 20-24 2
20 2 25-35 3
30 3 35 4
40 4
50 5.
60 6
70 7
80 8
90 9
Other 0
Condition of Gear 31 1 Code Gear Condition
0 No damage, haul répresentative,
1 Slight damage, haul representative.
2 Serious damage or malfunction, haul not representative.
3 Possible damage or malfunction, but insufficient information - catch data may

not be representative,



Table 1. (Cont.)

Possible
number of :
Type of Information Columns digits : . Coding Details
Bottom Temperature 32-33 2 Coded to nearest whole degree. °F prior to Albatross IV 63-5,
°C beginning with Albatross IV 63-5, -
Statistical Subarea 34-36 3 Correspond with statistical areas used for commercial data. Beginning coding with ‘
’ Albatross IV 63-5, Prior to Albatross IV 64-13, the entire area west of 71°40' was
coded 600; beginning with Albatross IV 64-13 and thereafter, the statistical subareas
used are shown in Figure 3 with the following exception:
. From cruise 64-13 through cruise 67-20 (including Soviet Albatros 67-20), the
hatched part of subarea 537 was coded 526, and the unhatched part of 537 was coded
. 527. Beginning with Albatross IV cruise 68-3, subarea 537 was used as shown on
, Figure 3.
' B
't_»;Bottorn {sediment) Type  38-39 2 Coded only for following surveys (when bottom sample obtained with pipe attached to
! : trawl): Albatross IV 64-13, 65-2, 65-10, 65-14, 66-1,
See sediment code, Table 7.
Wire Out 40-42 3 ' Main trawl wire out in fathoms. Begin coding with Albatross IV
’ o 68-17.
Coarse 43-44 2 Midpoint of ship's heading while towing, degrees/ " " "
10; for example 140° = 14, If course changed
more than 90°, punch 99.
Wind Direction 45-46 2 Direction from which wind is blowing in degrees/ " " "
10. If no wind punch 99.
Wind Speed 47-48 2 Speed of wind in miles per hour. If no wind " " "
punch 00,
Wave Height 49-50 2 Height of waves in feet. If no waves, or less " " "

than 1 foot, punch 00,



Table 1. (Cont.)

: ) i
Possible <+
number of :
Type of Information Columns digits Coding Details

Minimum Trawl Depth 51-52 2 Minimum depth recorded (fathoms/10) Begin coding with Albatross IV

during trawl haul, e.g. 85 fathoms = 08, 68~17, -

Requires that an echo trace record be available.
Maximum Trawl Depth 53-54 2 Maximum depth recorded (fathoms/10) during " " "

' trawl haul, e.g. 195 fathoms = 20,
\

Tow Distance 55-57 3 Distance towed over bottom in miles and Space available on card.

hundredths. Data not yet available.
Average Towing Speed 58-59 2 Speed over bottom in miles and tenths. " " "
Over Bottom . : Data not yet available.

[} .
Miscellaneous 60-65 6 Perhaps tidal currents and trawl configuratibn. " " "
. Data not yet available. :

Length Frequency 66-69 4 Factor (to two decimal places) by which sample Begin coding with Albatross IV
Expansion Factor - length frequency must be multiplied. 68-117.
Weight of Catch 70-75 6 Total net weight (1b) of catch of species in given tow.
Number of Catch 76-79 4 Total number of species in given haul; will require two cards if number 7 9999.
Card Type 80 1 Punch 1 for card type 1.




Table 2,

Format of card type 2. Length Frequency data.

Possible
. number of .
Type of Information Columns digits Coding Details
Cruise Code Number 1-3 3
Station Number 4-7 4
Bottom Temperature 8-9 2 ~SAME AS FOR
Month and Year 10-13 4 CARD TYPE 1
) !
Cruise Purpose 14 1
Latitude and Longitude 15-20 6
Time 21 1
Depth 22-24 3
Species 25-27 3
Length Frequency 28-29 2 Sequence 01, 1-15 e¢m; sequence 02,
Sequence 16-30 cm, etec.
Sex ‘4 30 1 Male = 1, female = 2, unsexed = blank.
Length Frequency 31-75 -- Note there are 3 columns for each
: length, therefore if frequency at any
. length exceeds 999, need more than
one card for the sequence.
Total Number Fish on 76-79° 4 Represents total number of fish for
Card given length frequency sequence
number on card - may need more
than one card.
Card Type 80 1 Punch 2 for card type 2.

- 15 =



Table 3. Format of card type 3. Age frequency data,

Possible
number of

Type of Information Columns digits Coding Details

Station Data and Species 1-27 -- Same as card type 2.

Code

Length of Fish ' 28-30 3 Length (to nearest whole centimeter)
of group of fish.

Age Frequency 31-75 -- Three columns for frequency at each
age; ages are from 0-14 as shown
on card.

Total Number Fish at 76-79 4. Sum of age frequencies for specified

given Length ' . length, .

Card Type ‘ , 80 1 Punch 3 for card 'type 3.

#

- 16 =



Table 4. Format of card type 4. Station data identical with card 1;

total catch in numbers and pounds for all species combined.

Possible
number of
Type of Information Columns digits Coding Details
Station Data .1=57 Bxact duplicate of card #1 except
. that there is nothing in columns 25-27
(species code); there is only one
station card for each trawl station.
W-eight of Catch 68-72 5 Weight of total catch in pounds of all
species combined for given trawl
station, '
Number in Catch © 73=79 7 Total number fish (all species com~
_ bined) in catch at given trawl station.
Card Type ' 80 1 Punch 4 for card type 4.




Table 5. Format of card type 5. Station Index. (First used

for Albatross IV 69-2).

Type of Information

Possible

number of

digits

Coding Details

Cruise Code Number

3

Same on all card types.

Stratum

Same on all cards beginning with

Albatross IV 63-5,

Tow Within Stratum

Same on all cards beginning with
Albatross IV 63-5. Note again that
numbering of tows within strata is
chiefly to provide identification and
a count, and bears no relation to the
actual cruise track.

Sequential Number of
Trawl Station

Number of bottom trawl station
following sequence of cruise track.

BT Station Number

11-13

Number of BT station following
sequence of cruise track.

Other Station Type

14

To be used for routine stations such
as: Plankton (1), Midwater trawl (2),
hydrographic (3), etec.

Other Station Number

15-17-

Number of other station following
sequence of cruise track.

Time

18-21

Station time to nearest minute,
Eastern Standard Time, on 24~hour
clock basis. Represents start of trawl
(or other) station; or time of cast if
only BT taken.

'Quadrangl'e

24

1° blocks are subdivided into four 30- ‘
minute quadrangles numbered as follows; .

4 3 Leave blank if no BT
2 1 taken.

Latitude

25-28

Latitude of station in degrees and
minutes represents BT latitude if
within 2 minutes of corresponding
trawl (or other) station.

Longitude

29-32

Longitude of station in degreé'é and
minutes, represents BT longitude as
for latitude.

Month

33-34

As on other cards.

35-36

As on other cards.

Year

37-38

As on other cards.

- 18-



Table 5.

(Cont. )

Type of Information

Columns

Possible
number of
digits

Coding Details

Dépth Zone

39

1 Depth of bottom in meters as mdlcated
by BT and coded as follows:

Code

OCWO~TDH O W

Depth (meters)

1-20
21-40
41-60
61-80
81-100

101-150
151-200
201-250
> 250

If no BT record, col. 39 should be

left blank,

"Comparison of BT and
Trawl (or other) station
depth. -~

40

1 Column 40 left blank if BT and coded
: trawl (or other) station depth within
20 meters or if no BT record. If
depths of corresponding BT and trawl
(or other) stations differ by more than

20 meters, punch 1.

See station card.

listing for trawl station depth.

Depth

41-44

by BT.

Depth of bottom in meters as indicated
If BT did not reach bottom,

or if, ﬁT taken, punch depth (in meters)

fished by trawl.

If neither BT nor bottom

_; trawl station made, depth at other
station alone is coded.

TerdEase

-Bottoﬁ Temperature

45-48

e

Temperature at bottom in degrees and
tenths, centigrade, Column 48 represents
tenths of a degree - decimal point is

not punched.

P2

Surface Temperature

49-52

Ha

Temperature at surface, same format
as for b.ot:r;orﬁ temperature.
Syrface

-19 -



V «:  Table 6. Groundfish Survey Station Index— ’

Vessel  '! Cruise
>ruise Survey ~ Bottom Feq.v bottom BT OTHER STA., LAT, LONG. . ‘Depth Depth TEMP °C2/
Code No. Stratum {rawl tow trawl sta. Sta, Type Seq. No. Time Quad Deg. Min, Deg. Min, Mo. Day Yr. zone meters Bottom Surface
(3) (2.) (2) (3) (3) (1) (3) (4) (1) (2) (2) (@) (2) (@2) (2) (2) () (4) (4) (4)

-OZ-

Note that this index and corresponding card format were first designed in January 1969, and they were used for the first time on Albatross IV 69-2,

1/
Numbers in ( ) represent number of columns on data card.

A
~

1

Last digit of temperature represents tenths of °C.



Table 7. Codes for Bottom types

SEDIMENT TYPES

Gravel

Sand%y gravel‘ |
Muddy gravel
Silt gravel
Gravelly sand
Pebbly sand -

Tilloid (SSi C G)

Sand
Silty sand
Muddy sand

Clayey sand

Sandy silt

Silt

Clayey silt

Sand-silt-plé.y
*Sandy mud

Sandy clay

Silt_'} clay

IBM CODE SEDIMENT TYPES IBM CODE

01 Clay - 27
02 | 28
03 | 29
04 Shell 30
05 ~ Gravelly shell ' 31
06 - Sandy shell 7 32
07 Shelly gravel o ) 33
08

09

10 .

11

12

13

14

-

15

16
17
18
19
20’

21

22

23

24
25
26

-21 -




. Table.8. Species code list used for groundfish surveys (cumulative list upthrough

g February, 1969).

fn-A0 LISTING PRIPARED 8Y BCF ADP UNIT ON O PAGE 1

HAGFISH . - 001 MYXINC GLUTINOSA

SEA LAMPREY D02 PETROMYZON MARINMUS

DUSKY SHARK T T 0T CARCHARATINIS TGESTURUS o

Co e oo o 0ot DASYATIS CENTROURA R

_.I\,C, A\{JY- L N R . n-05 . .

Pnrxrxu SHARK - 206 CETORHINUS MAXIMUS

RLACK DGSFISH , GO7 CENTROSCYLLIUM FARRICII

POUGH SAGRE fGR ETMOPTERUS PRINCEPS

ARPOMN SHGOK SANDCAAR SHARK - i oo 009 CARCHARHINHS MILBERTI -

DOGFISH UNGL S S o1a: AT -

SHADK UNCL PR R R RN} S S R AV

SAND SHARK . 012 CARCHARIAS TAURUS o g

SMOOTH NOGFISH ‘ 513 MUSTELUS CANIS oo

CHATIN DOGFISH . 21t SCYLIORHWINUS RETIFER

TSPTNY DOGFISH - "J15, SQUALUS ACANTHIAS . . .
AMOCTL SHARL - U162 SQUATINA DUMERILI:.°

“LUF SHARK : ‘N17 PRIOGNACE GLAUCA™ S S

ALUNT NGSE STING RAY . ' 18 DASYATIS SAYI | . -

3ULL NOSE RAY L 012 MYLIOBATIS cRFMII\‘VILLEI
SKATEUNCL : ] 02n
ToRPEDN ZIﬁTDRPEDu VO?ILIAN

RARMDONR -

S AJALLAEVIS -
216 SKATE WINTC

RUOSKAT N23:RAJANQOCELLATA™

RRIER SKATE CLEAR NOSE - 024 RAJA EGLANTERIA :
LEOPARD SKATE i : . 025 RAJA GARMANT

LITTLE GOMMON SKATE - 026 RAJA ERIVAGEA
SMOCTH TAILED: ORPRICKLY SKAT ;*hAJA”SF“TA'

THARNY SKAT 295 RADTATA™

STIMG RAY S02 .DASYATIS AMERICANUS
HERRING UMC . . 030 )

POUND HERRING : o Q31 ETRUMEUS SADINA

SEA HERRING D32 CLUPEA HAPENGUS
TALEWIFE 33 ALOSATPSEUDGHARENGU
BLUERACK 34 FALOSA AESTIVALTS. |
SHAD 35 ALOSA SARIDISSINA &
MENHAREN . 036 BREVOORTIA TYRANNUS
HICKORY SHAD 037 ALOSA MERIOCRIS
CLPELIN 028 MALLOTUS VILLOSUS
KHCHOVY CGUIZANCHGA MITCHILL

CSTRIPED ANCHOVY ANCHOA HEPSETUS
S OSMERUS MORNAX

ARGENTINA SILUS

Ci L”“JVLHAL1IO :

GLACIER T ANTCRN FISH : . (51 RENTHOSEMA GLACIALE
TTMANETRA LANT RV FISH: AHPANY.CTUS 'SP

HUMBGLDTS LANTERN FIS 5% MYCTOPHUMEHUNE

ORMNES LANTERN FISH' “ESQVCERKTOSCUPELUS,HADfRIENSUS

TTSPOTTED LANTERN FLSH 0S5 MYCTOPHUM PUNCTATUN:

XOOYERS LANTECRN FISH Coe Q56 NOTOSCOPELUS KROYERI

EEL UNCL T ' 060




Table 8. (Cont.)

A0-20 LISTING PREPARED -8Y BCF ADP UNIT ON @ . S opaGE 2

AMED CONGER ECL - ' .. 063 COMGER UCEANICUS

“ETHE e o Men S THEHOHLLYS PARASTT ICUS
e L TGO 0O OHILYS CRURNTIFER T

HALFOREAY, . o C 0k HYPORMAMPHUS UNIFASCIATUS .

DECP SEA SNIPE EEL - o 0R7 MEMICHTHYS SCOLOFACEUS

GARFISH . : 060 ABLENMES HIANS

OFFSHORE . HAKE BLACK i : 0569 ERLUCCIUS ALBIDUS

YY HADDOCK. © a71

STUVER, HAKE WHITING

“D727MERLUCCIUS qILINEARIS

con G73GADUS MORHUA : :
HANDOCK L 074 MELANOGRAMMUS AEGLEFINUS:
PoLLOCK 075 POLLACHIUS VIRENS =
WHTTE HAKE ‘ "076& UROPHYCIS TENUIS )
REN HAKE SAUTPREL : ___G77 _UROPHYCIS CHUSS

(SPOTTED HAKE "
LOMG FlNWED HAKE

u781UROPHY’IS REGIUS
a7 UROPHYCIS CHESTER

HAKE UNMCL. £ao!

BLUEA HAKE . , g8l ANTIHORA ROSTRATA

HAKELING : ' : - 082 PHYSICULUS FuULVUS

4 _NEARDED ROCKLING 082 ENCHELYOPUS CIMGRIUS
I CUSK Lo ' CauEBROSHE BROSME

. X AEARDED ROCKL 085% GAIDROPSARUS NSI
U GRENMAOIFR UNCL napin s ; S
COMMON GRENADIER . MARLIN SPIKE 091 MACROURUS PAIHDII S
RGH HEADED GRENADIER . _ . 092 MACROURUS BERGLAX
LG MNOSED GRENADIER " 0S3 COELORHYNCHUS CARMINATUS
T GRECNLAND HALIBUTIY REINHARDITUS HIPPOGLOSSOID S

FLOUNDER UNCL:
HAL TEUT ] IPPOGLOSSUS HAPPOGLOS:US-
AMERICAMN CAS , ) , 102 HIPPOGLOSSOIDES PLATESSOIDES
FLUKE ‘ ©.103 PARALICHTHYS DENTATUS
4 SPOTTED FILOUNDER 104 PARALICHTHYS ORLOJGUS
YELLOGWTALIL FLOUND ‘ ICS LIMANDA FERRUGINEA 7 il
WINMTER FLOUNDER ioe PSCUOO“L’U“ONECTF‘ AM;PICANUS
WITCH FLOUNDER GREY 107+GLYPTOCERPHALUS CYNOGLOSSUS
SAHD FLOUNBER nlNDONHANE . 108 SCCPHTRALMUS AGZUDSUS

GULFSTREAM FLCUNDER : . 109 CITHARICHTHYS ARCTIFRONS

NDEFPWATER FLOUNDER - : - 110 nouo ENE SESSILICAUDA

LCONG SPINE SNTPL 1 MACRORHAMPHOSUS SCOLOP

© JOMN DnnY S ENOPSIS orELLAT

ATLANTIC ‘ILVER‘IOE EMIDIA MENIGIA
114 HYPOGLYDOMIA BELLA’

11 35N

T SPINED STICKLEBACK. ',j ‘ 115 GASTEROSTEUS ACULEATUS i
PIPEFTSH T 116 SYNGNATHUS FUSCUS '
SMALLMOGTH FLGUNDE S TROPUS MICROSTOMUS

HOGCHOKER

o RINEGTES MACULATUS
TRUMPET FISH 1l°'AULQSTOMUS %ACULATUS
COOMET FISH - . © . 120 FISTULARIA TABACARIA

"MACKEREL B Co. .. 121 SCOMBER SCOMBRUS

SAUREL S 122 TRACHURUS TRACHURUS




CTTELACK RELLTED REOFIS
2OAQFISH

Table 8. (Cont.)

2n=31 LISTING PREPARLD 3Y BCF ADP UNIT ONM U ' PAGT 3.
COMMON ANNITO . 121 SARDA SARDA
_CHUR MACKERCL g C 124 SCOM3ER COLIAS
Twayno ' : B 1’% TACANTHOEYDBTUM SOUANGERT .
ATLANTIC CUTLASSFISH C o 7" 126 TRICHIURUS LEPTURUS
—— e i 127 PROMETHICHTHYS PROMETHIUS .
JOHNSON SEA BREAM ' 120 TARACTES PRINCEPS
BUTTERFISH . . 2 131 PORONOTUS TRIACAHTHUS i
__MO00N FTSH : 132 VOMER SETAPINNIS
TTATURNTTIC LOGK DUWN R 133 SELENE VOMER, T R
BIG FYE : 13 PRIACANTHUS “RRENATUS BT
QL\‘_FFIJH IR, 1~__£’_Q__‘T\T0V1US SALT!\TI\IX L . e
cqqax;n ‘ o . 126 MICROPOGOM UHDULATUS D PRI,
138 CHEILCDIPTERUS SPP T
<Tqroho AASS ‘ : 135 ROCCUS SAXATILIS -
WHITE PERCH. 4G-ROCCUS AMERICANUS -~ -7 &%
SEA BASS® 417CENTROPRISTES STR IATUS','f”
__PIGFISH : 42 JORTHOPRISTIS CHRYSOPTERUSH
Scur _ 143 STEMOTOMUS CHRYSOPS
NEAKFISH : , 145 CYNOSCION RAGALIS
KINMGFISH ) 14C MENTICIRRHUS SAXATILIS
2LACK -DRUM SPOGONTASL: CROMIS @ -

STILVER p;Q"”
SPOT - .

VBAIRITELUA CHRYSURA
”uFIObTOHUﬁ XANTHURUS

TILEFISH : . LOPHOLATILUS CHAMAELEGNTICEPS
SCALY HEAD SCORPION FISH . . 154 PONTINUS LONGISPINIS
REOFISH ROSEFISH - - _ 155 SEBASTES MARINUS

AHELTCOLENUS: OA»TYLOPTLRU
L CANTIGONTA: CAPROS
YARTEDIELLUS' UNCI\ATUS =

___HOO0K EARDD SCJLPIV
T SCULPIN UNCL

MAILED SCULPIN
SHT HCRNED SCULP

TRIGLOPS OMMATISTIUS
2 MYOXCCEPHALUS SCORPIUS

N

LG HORMED SCULP[
SEA RAVEW :
ALLTIGATSR FISH

; {YOXJCEPHALUS: CCTODECZMSPINOSUS
: HEMITR‘IPTERUSf!\MERICANUc
ASPIDOPHUROIDLS,SOFOPTERYGIUS

GRULBY LITTLE'SCULPIN.
STRIPED SEA SNAIL
LUMPFISH

MYOXOCEPHALUS AENEUS
LIPARIS LIPARIS
CYCLOPTERUS LUMPUS

NORTHERN SFA RORI

SPTIMY LUAPFISH .
SEA SHATL

EUMICROTREMUS SPINOSU
NEQUIPARTS ‘ATLANTICUS;
s PRIONCTUS. CAROLINUS:

T

STRIPED SEA ROBIN
ARMORED SECA ROBIN
SEA_RGHBTHN UNCL

PRIONOTUS EVOLANS
PERISTEDION MINIATUM

'CUmmr R

FLYTNG. Gb?\ARO ODACTYLOPTERUS: VOLITANS:
TAUTCGOLAP”US ADSPERS

AUTOGA ONITIS -

TLYTO0G

HYPSICOMETES GOBIOIDES
ASTROSCOPUS GUTTATUS
PHOLIS GUNNELLUS °

NORTHERN STARGAZER -

ROCK EFL :

-
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~Table 8, (Cont )

20-93 LISTING PREPARLD BY BCF AQP UNIT CN O : ' PAGE 4

SAND LAUMCE ' ' 181 AMMODYTES AMERICANUS

SHAKED 3LENNY . T 182 LUKPENMUS LUMPRETBEFGORMIS : a
THAMNY R . 183 LEPTOCLINUS MATULATUS o
. RARTATED SHANNY . 13t ULVARIA SUBRIFURCATA NI
__TOADFISH Co T TR T e 188 OPSANUS TAU ' - :

POLKA DOT CUSK CEL S 16% GTOPHIDIUN OMASTIMUN

RED GQRATFISH ' 137 MULLUS AURATUS .

STRIRED CUSK EEL © 188 RISSOLA MABGINATA

ARCTIC CEL FOUT. B ' _LYCODES QETICULATUS

VOLF EEL- : - TLYCENCHELYS VERRILLII

WRYMOUTH CRYPTACANTHOOFS MAGULATUS =7~ " ?

wOLF FISH D ANARHICHAS LUPUS S

QCFAN POUT EEL -POUT : 193 MACRUZOARCES AHFRICANUS L

CUSK EEL LEPOPHINIUM CERVINUM B

T DEEP SLA PUFFER SM00OT
MOSTHEAN PUFFER .

AMERTCAN GOOSEFISH::
PORCHPINEFISH '
FROGFISH ATLANTIC BATFISH
GUTTAR FISH

S LUAGOCEPHALUS LACVIGATUS
6 SPHAEROIDES MACULATUS
S OLOPHIUS AMERICANUS o
CHILOMYCTERUS SCHOEPFIT
DIBRANCHUS ATLANTICUS

RHINORATOS LENTIGINOSUS
TMONACANTHUS HISPLOUS '
ZRALISTES [CARDLINENSIS
SSERIGLA DUMERILI '

T PLANE HEAD £iILEs
TRIGGERFISH © °°
ER AMBERJAC

RUNRERFISH
EENLEFISH
RATFISH

SERIOLA ZONATA
SCOMBERESOX SAURUS
» OGCOCEPHALUS VESPERTILIO

HEABLUTGHT FISH ..

RARRELFISH ~ ¢
"MACKEREL SCAD
'BIG EYE SC&D ..

AUINURICHTHYS PERCIFORMIS.
;DELNPTERUS MACARELLUS
SSELAR CRUMENOPTHALHUS : : S
DIAPHUS DUMERILII AETHOPRORA METOPOCLAM.'
DECAPTERUS PUNCTATUS

TRACHURUS LATHANT

TARTOMMA 3ONDI-
TRO\GYLURA RAPHIDONA

2QUMD SCAD
ROUGH SCAD
STRORATEC LD - -
HOUNDFISH

LANTERN FISH UNCL

SYRPHURUS SP
NESIARCHUS NASUTUS
STOMIAS AFFINIS

TONGUE FISH

AUROLICUS MUELLERI:
'MAURQLICUS PENNANTI :
HLOROPTHALMUS CHALYREIUS

PEARLSIDES ™

“CHLOROPTHALMUS AGASSIZIT
GONOSTOMA ELONGATUM
BENTHODESHUS ATLANTICUS

GRZEN EVYEZ .
LONG T”OTH ANGLE MOUTH

VI°ERFISH

STOMIATID UNCLASS .

STLVER H&JCHET FISH

il




CARD COUNT 217 N

Table 8. (Cont.)

}
i 85-80 LISTING PREPARLD BY-6CF ADP/UNIT ON D “PAGE g

HATCHET FLISRK 251 POLYIPNUSYASTEROINES

260 CAREPPOCTUS RANULAS
i “3G1T HOPLOSTETHUS FHEOITERRANETS
| SOFT POUT 1262 MELANOSTIGMA ATLANTICUK
; RDEARD FISH © 267 POLYMIXIA LOWEI
264 POLYMIKIA NORICTIS

GULF SE4 RORIN 274 PRICNOTUS PARALATUS

AMFRICAN STRAPTAIL GRENADIER 280 MALACOCEPHALUS CCCIDENTALIS
{ L e 281 . YARNELLA "SLACKFORDI - w s
i SWORDFISH 7292 XIPHIAS GLADIUS - o
8 LORS TES = I01° HOMARUS AMERICANUS
: SHRIMP UNCL 365 : g "

SEA SCALLOP 4G1 PLACOPECTEN MAGELANICUS..*"

SAUTD UNCLASS 501 » '
i SHORT FINNED SQUID SO02HTLLEX - ILLECEBROSUS
{ LONG FINNED SQUID: SG3:LOLIGO PEALEL. | &% "
i BRRIEF SGUID - lu = 504" LOLLTGUNCULARREVIS

P




' PART II

INITIAL HAND PROCESSING

A. Need for Hand Processing

The data routinely recorded for each trawl catch represents a
considerable quantity of information, and we have found that accuracy -
and completeness of the catch records require the use of a simple log
format as well as minimizing the actual amount of recording at sea

:.(see Lab Report #69-2 for discussion of trawl log format in relation to
fecording and s.amp]ing procedures), However as a fesult of simplifying
the recording process at sea, it is necessary to do some coding and com-
puting by hand back at the laboratory to put the data in a form suitable
for efficient punching onto cards. At the same time it is desirable to
check by hand all fhe data on each log for gross errors, some of which
cannot be detected by existing computer audits.

There are basically two kim’:lsvof data on the trawl log, station
data and trawl catch data. Station data are recorded on one side of the
trawl log along with lenéth frequency data (Figure 5), and the data on
weight, volume and length frequéncy of the catch including sampling

_ information, are recorded on the other side (Figure 6). Both types of
data must be checked and coded for punching, Station data are coded in
a special array of "boxes' along the bottom of the log (Fiéure 5)., Coding
of catch data involves sifnpiy entering species code numbers as shown
in figures 5 and 6; |

In addition to species code numbers, the total catch (lb.. net, and
number of fish) of each species and factors for expanding length frequency .

~ samples, must be computed by hand, and recorded on the log (Fi gure 6).
These stéb;s are specifically omitted from the recording process at sea
because of the high probability of error. This is the most time-consuming
and one of the most important steps in the entire processing sequence
since these hand-computed values are compared with values generated
by computer, and these comparisons form the basis for the computer audits
of the catch data. This hand processing is referred to as initial because
the later computer audits alse require checking by hand, but usually this

task is small relative to the initial hand processing.

-27 =
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¢ VESSEL CRUISE [TRAWL STATION|STRATUM-T BT ] X
Silien dali Idadlred oS ‘ o SLIDE NO
Alb V. | (83 &8 08 o/ /22
: DAY MONTH YEAR[OTHER STATION
] ] ] 1 ] I ] [l ] ‘/b’ E 48 Plahf{f‘oﬂ 83
2 2 2 2l 7 2 2 2 N 2 2 .
3 3 5 3 3 3 3 3 3 -
v 7] a — A ar al i 7 TRAWL 3 WIRE OUT s‘P_LED COURSE R
5|: 5 5 5 5 5 5, 5 5 - ~
6 6 Z 6 3 6 6 3 6 6 st f. Surea, 450 tfm 3.5 Mats | 0Zs -~ 070
7 7 7 7" 7 7 7 7 7
8 8 8 8| 7 8| 8l 8 8 8 |  TIME DEPTH LATITUDE | LONGITUDE |LITTON LOG
5 o 17 9 o 9 S S 9 9 _
o 30 ’1 o 30, - o ol ? ? 9 START | 2/33 /65 fo-o0.5 | A -/6 | §¥SE. 35
[ i ] iz ] 1 i
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B, Computing Expansion Factors and Total Catch.

After entering species code numbers the first step in hand pro-
cessing the trawl catch data is computation of expansion factors. These
factors are used to estimate weight and (or) number, and length frequency
of the total catch of individual species when only a sample of thé cat¢h is
processed. It is suggested that this step be done as soon as possible
following a cruise tomaximize the chance that confused sampling records
might be straightened out via recall by the people who were out at sea.
Mistakes in interpretation of the size of sample relative to the total catch,
have the potential for very large errors in the final expanded estimates -
hence fhe reason for putting this step first and emphasizing timing.

Weight expansion factors are not recorded on trawl logs, and they
are used only for hand computations and are not punched on cards. The
length frequency (LF) expansion factor is the only expansion factor put
on cards and it is punched on the #1 card, In routine production of the
basic data deck of #1 and #2 cards with the present ADP system, only one
LF expansion factor can be used per species per tow., This occasionally
requires that expansions be done by hand rather than by computer.. For
example, if the catch of one species was sorted into two size groups,
and a different fraction taken in the LF sample from each size group, the
LF expansion must be done by hand and the code box for LF expansion
factor left blank.

In the event that ’LF data are required by sex, as is presently the
case for spiny dogfish, the LF data must be punched for each sex separately
as if the two sexes were different species, and the resulting cards must
be treated as special decks and filed separately from the basic deck of
#1 and.#2 cards. Whenever dogfish LF expansion is to be done by machine,
it will be necessary to punch a #1 card for each sex for each haul, and to
indicate sex on the #1 card by a special punch., The details o-f the coding
and punching procedures are still being worked out. Whether or not LF
expansions are required, the dogfish data must be combined by sex before

it is put into the basic data deck of #1 and #2 cards.
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The basic quantity reprersented by an expansion factor is the ratio
of total catch to size of sample and units of weight are preferred because
they are usually more accurate, Some examples will serve to illustrate
the computations, and it will be convenient to refer to the sample log
shown in Figure 6,

When the total catch is weighed and measured, as is frequently the
case on Albatross IV, no expansions are necessary and this is shown for
the last two species (cod and sea herring) which have no expansion factors
recorded, -

The most common case involving sampling is where the total catch
of a single species is weighed but only a sample is measured, thus requir- "’
ing only a LF expansion. For example 4 bushels of haddock were caught
and weighed, and only one bushel (circled) was measured. This required
calculation of a LF expansion factor as the ratio of total catch (lb, net)
to LF sample (1b, net):

62 + 65 + 59 + 63 - (32) =217 =4.25

217

-~ 59 -=(8) 51
Note that 1- bushel baskets weigh about 8 1b, and 2-bushel baskets weigh

11 1b.

Another variant of this procedufe is where the total catch is
weighed, but only a very small volume (too small to be weighed accurately
by shipboard scales) is measured. In this case it is necessary to use a
ratio of volumetric units to compute the LF expansion factor. For example,
about 3/4 bushel of round herring were caught and weighed, but only one
small plastic container was measured. It was necessary to determine
the volume of total catch in terms of the number of full plastic containers.
As shown in the notes on the log, 14 containers of round herring were
counted over the side, and 1 container was measured, The LF expansion
factor was therefore 15.

When a portion of the catch of a species is discarded, and only a
sample is weighed and measured, it is necessary to estimate the total
weight of the catch as well as expand the sample length frequency. On

:.our sample log, 3 bushels of silver hake were weighed (one of which was
ﬁeasured, as indicated by the circle) and 8 bushels were discarded. The

estimate of total weight. of the catch is simply the average weight (Ib, net)
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of sample bushels times the total number bushels in the catch:

69 + 66 +62 - 24 X 11 =634 1b.
3

The L.F expansion factor for silver hake is:

634 =10,93
(66-8)

In the case of scup, about 7-2/3 bushels were caught of which 5 full
bushels were discarded, 2-2/3 were weighed and of the pé.rtially full
bushel, approximately 1/2 (i.e. 1/3 bushel) were measured. Here the
estimated weight of the total catch would be computed as:

(68 + 66 - 16) (7) + (48 - 8) = 453 1b., net.
{ 2 )

Note that average weight per bushel was based only on the two full bushels
in the sample, and the observed weight of the partially full bushel was
simply added to the total. It is felt that weight is a more accurate measure,
of sample size than are estimates of the fullness of baskets. Therefore
weight should be used routinely for computing expansion factors. Follow-
ing this same reasoning-the LT expansion factor for scup is computed as
follows:

453 = 26,65
17

Note that the subsample (17 1b., net) measured was recorded at the bottom
“of the log in the remarks section since it was already included in the.
recorded sample weight (48 lb., gross) of the partially full basket.

If weights are not available then expansion factors must be based
on ratios of counts or volumes. For example if only the relative volume
(approximately 1/3 bushel) of measured scup had been recorded, the
approximate LF expansion factor would have been:

7-2/3 =23
—1/3

Generally it is advisable to compare the expansion factor based on weight
with that based on volume, as a check. If there is a large discrepancy,
either weight or volume is incorrect, and at least the weight of sample can
be compared with an independeﬁt estimate of weight based on average length-

weight data,
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In the case of large catches of large fish, chiefly spiny dogfish,
it is often more convenient to count the total number of individuals and
weigh and measure a sample, This procedure is illustrated on the sample
logs for female dogfish, where 6 bushels (64 fish) were weighed and_
measured, and 91 females wer;e discarded.

The total weight of the female catch must be estimated as the
product of average weight of individual female dogfish in the sample,
times the known total number in the catch:

(113 + 116 + 116 - 33) X 155 = 756 1b,
( 64 )

The LF expansion factor for females is:

756 =2.42 =155
31 64

Male dogfish were weighed and measured in entirety and therefore
no expansions were required. Note that a separate #1 card is punched for
each sex,

The most complicated type of sampling involves mixed species. On_
~our sample log 5 bushels of "mixed" species were caught and 3 bushels were
included in the weighed sample. Therefore estimated total weight of the
mixed catch . was:

(68 + 75 + 74 - 24) X (5) = 322 1b.
( 3. )

Only one bushel (74 1b., gross) was sorted into separate species, and the

species composition was:

Sample Propor- Estimated Total
Species (1b, net) tion ' (1b, net)
Spotted hake 24 ~.364. » 117
Butterfish 30 . 454 146
Squid (Loligo) 12 .182 59
68 1.000 322 '

The estimated total weight of each species is obtained by pror-rating the
total (mixed species) on a proportional basis as shown here. Assuming
that all baskets were uniformly filled it is clear that a simple ratio of total
number baskets to the number of baskets sorted, would be a satisfactory
weight expansion factor - in this case approximately 5. However baskets
are not always uniformly filled, and furthermore the sum of weights of

individual species often will not add up exactly to the same weight recorded
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for the sample before sorting. Hence it is recommended that the propor-
tional method illustrated above be used routinely when sampling mixed
species,

Turning now to the LF expansions, all of the spotted hake and Loligo
in the sorted éaznple were measured, therefore the LF expansion factor

' for both these species is: |

322 =4,88
66

Note that this is the ratio of total weight to sample weight of the
-mixed species category, where sample weight refers only to fhe one bushel
which was sorted. The factor is slightly less than 5 because the sorted
basket was slightly heavier than the average weight of the three baskets . -
‘that were weighed.

In the case of butferfish only 5-1/2 lb (net) were measured out of .
the 30 lb. derived from the sorted basket. The LT expansion factor for

butterfish is estimated by the single ratio:

146 = 26.54
5.5

The same ratio can be estimated as the product of (1) the proportion of

the total mixed species catch that was sorted, on a weight basis (i.e. 4.88)
and (2) the proportion of the sorted catch of butterfish that was measured,
on a weight basis (i.e. 30/5.5 = 5.45). The product, 4.88 x 5.45 = 26.60,
is the same as that computed above except for rounding errors. The
former method is preferred since it is simpler.

C. Processing Length Frequencies.

After computation of total catch weights and LF expansion factors,
the next step is to assemble LF tallies for punching. Species code numbers
are entered, tally strokes are converted to number frequencies and summed
and estimates of total numbers of individual fish are computed where expan-
sions are required. The latter computation involves the product of the
sample total (number of ﬁsh_measured).and the LF expansion factor as

illustrated on the sample log.
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The vertical lines separéting tally strokes or boxes from number
frequencies should be used because they help increase the speed and
accuracy of punching. Unordered lengths of individual fish (see Cod at
extreme left of log) may be left in their original form although it is best
to convert them to frequency format before punching.

D. Miscellaneous Instructions

Note that there is no code nuipber recorded for mixed species : i
 even though there are enfries on the line indicating sample size and
estimated total weight, This is because none of this information is
punched on cards - only the final estimates of catch of individual species.
This should not be confused with the category '"miscellaneous", code
. number 000, which is a legitimate code number sometimes used for fish
without adequate identification, It is desirable to punch a separate weight
(=1 1b) for each species even if you guess the approximate weight at the
time you check the log; in cases of large catches the guessed weight can be
replaced with a calculated weight from the final audit.
With the complet/ion of hand processing of trawl catch data (including
the coding of previously unidentified fish), and assuming all station data
have been checked and coded, the trawl logs.are r.eady to be sent to ADP

for punching data onto cards. Further details on punching are discussed

-

in Part III.
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Concurrent with developrhent of the final audit, the initial audit
was made more comprehensive. That is, all of the station data were included
in the #1 vs #2 card checks, and this expanded version of initial audit has
also been applied to all Albatross IV survey decks.
B. Initial Audit
This audit is performed on a UNIVAC 9200 computer and it detects
punching and recording errors by (1) matching the first 27 columns (exclusive |
of columns 8-9) on the #1 card with the same columns on the #2 cards for
the corresponding species and tow, (2) comparing station data punched
on both card types with a master card containing values specific for the
Zcruise such as cruise code number, or acceptable limits for general items
;uch as depth, temperature and lo-cation for each stratum, and (3) matching
the total catch (number) of each species on #1 cards (columas 76-79) with
the total number derived from corresponding #2 cards for each tow. -
Item (1) checks for consistency of station data between cafd types
#1 and #2, and item (2) checks for correctness of the station data relative
to the master card.. The consistency check is a valid verification becaﬁse
. station data for each card type are punched in&ependently - usually by
'different operators, or at diffe—rent times if by ‘the same operator. This
check is important not only for eliminating errors but also because basic
station data on both types of cards must match exactly for a given species
and tow, in order that both types of card can be processed simultaneously
i)y compu;cer. -
Item (3) is useful for detecting errors in punching, recording and
{or) hand computations in the‘data on length frequency, expansion factors
and total catch in numbers; missing data can also be detected (e.g. a #1.
card without corresponding #2 cards or vice versa will appear as an error).
Recall that the total number of each species measured is computed by hand, and
these totals (or appropriate expansions) are entered on the loé, and are punched
| 6n the #1 card along with any LF expansion factors. The only catch data
punched on the #2 cards are the recorded sample length frequencies, 'Length
frequency subtotals (for 15 crﬁ intervals) are not punched onto the #2 cards
by the keypunch operators, but are computed and punched later by the
computer, after any expansion. Thus the actual comparison on the initial
audit between the #1 and #2 card totals (numbef of fish) is between the #1
card total and the sum of sub-totals for all the #2 cards for the correspond-

ing species and tow,
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PART III
MACHINE PROCESSING

A, Development of Audit Procedures.

Prior to 1963 there were no machine audit procedures used on survey
data and both #1 and #2 card listings (80-column) were laboriously compared
with original data by eye. This was extremely inefficient and it was
impossible to detect all errors, large or small. The situation improved
considerably with development of the first version of the initial machine
audit which compared #1 and #2 cards of corresponding stations, and detected

——.discrepancies in part of the station datav and in the total numbers of fish
on #1 and #2 cards.

However, it was clear that a length frequency still could be grossly
in error (e.g. offset 10 or 20 cm) even though the total number of fish was
correct. Thus #2 card listings continued to be checked against original
records by eye, tow by tow and species by species. This was still laborious
and could not guarantee /detection of all major errors in total weight or

" length frequency because occasionally the origiﬁa.l records themselves were
-qung. This was a problem cl-lieﬂy Where sample data had been incorrectly
expanded to estimates of total catch. Such errors can be overlooked even
wheﬁ they involve hundreds of pounds or individuals.

The obvious need/was for a computer audit to compare the observed
average weight of individual fish with a theoretical average weight based on \
the observed length frequency and a length-round weight equation for the
species.- A computer program for such an audit was written in 1967 and was
first used on data from the 1967 joint US-USSR survey. All Albatross IV
cruises prior to and following the '67 survey have been put through this
final audit.

The important gains achieved with the final audit are offset slightly

.l;y the- facf ;chat we no longer compare length frequency data listings against
original records by eye. We have sacrificed some completeness in »
checking length frequenc'y data in exchange for security against large errors
in catch data which could not be detected with previous methods. We believe
the gain far outweighs the loss because it is the large errors in terms of -
biomass of commercially important species with which we are primarily

conc erned.
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A minor problem exisfs in that small discrepancies between these
totals can arise simply because of "rounding errors' in applying fractional
expansion factors, particularly when length frequencies are spread out and
when the tails contain a substantial proportion of the total frequency. The
initial audit will pick up any discrepancy, but in many cases these prove
to be rounding errors only. In such cases the discrepancy need not be |
rectified. The oniy rounding errors spotlighted by the final audit are those
where the aiscrepancy exceeds-10 percent of the #1 card total; fherefore
there is no problem of checking the same rounding er‘rors twice.

Output of the initial audit is a listing of #1 and corresponding #2
cards in that order for each species and tow, with any discrepancies indicated
by error flags on the listing (Figure 7). Definitions of error flags are

given in Table 9. Discrepancies indicated on the initial audit listing are

- checked against original trawl logs and necessary corrections marked on

the dafa cards for repunching. When corrections have been verified the #1
and #2 cards are ready for the final audit.

1. General Description. The primary purpose.of the final audit is to
detect gross mistakesl in weight or length frequency which cannot be detected
by the initial audit, and at the same time re-check for the same errofs
looked for by the initial audit, in the event any may have slipped through
(including missing cards/, or cards out of order, either of which can foul up
computer runs). The principal new feature in the final audit is the compar-
ison of "observed" vs "calculated" weight for each total catch of each species,
where "observed" weight- is calculated by hand at the time the original logs
are checked and coded, and "calculated" Weight is derived from the total
length frequency and a length-round weight relation. Stations for which
deviations between "observed'" and "calculated'" weights exceed T 25% are
listed at the end of a run for each species, along with stations for which other
kinds of discrepancies were detected, The final audit prbgram requires

considerable memory space and therefore a large computer is needed;

currently we are using a GE 415,
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“Table 9.
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Deﬁ.mtlons of error d1agnostlcs used on initial cornputer audit -

_ (see Figure 7)

"~ 80=80 LISTING PREPARED 8Y BCF ADP UNIT ON

CRUISE NUMBER WRONG
YEAR YRONG

TPURPOSE™CODE ™~
TEMPERATURE ZERO OR BLANK
" TEMPERATURE LESS THAN MIN

Na)

TEMPERATURE MORETTHAN MAX
TEN MINUTE S& MORE THAN S5-.
LATITUDE OQUTSIDE RANGE

tONGITUDE"OUTSIDE"QANGE
.TIME CODE MORE THEN & :
DEPTH MORE OR LESS THAN LIMITS

GEAR CODE 'NOT CORRECT
SPECIES CODE NOT IN TABLE
TOW DURATION MORE THAN §

OZIMILHIMNMMOA®D >

DAY PUNCHED MORE THAN 31 -
ROSSFOOT OF FIELOS INCORRECT
~NO 1 TOTAL NOT EGUAL TO NQ 2

NET CONDITION NOT ZERO
SEQUENCE NUMBER LARGER THAN 8 .
MONTH CODE NOT CORRECT

0
R
S
T

oV - DURATION OTHER THAN 3
OWS:MORE -THAN'.9

~_NUWBER OF TOWS NOT EGQUAL 10 LAST.

N < x




The final audit is not foolproof in that certain types of discrepancies
are not spotlighted by the computer. In particular the computer cannot be
depended upon to detect length freqﬁency errors for catches less than
about 10 pounds, partly because weighing methods at sea are not precise.
This limitatioﬁ applies chiefly to small catches of small species. However
since data for each catch is listed and since visual scanning of individual
catch data is a necessary part of the final audit procedure, some of these
discrepancies can be detected by eye. For example the final audit output
lists length frequencies in column form, displaying individual catches
within a given sampling stratum on one page. 7 This format is convenient
for quick scanning of length frequencies for abnormalities in positions of
modes.

_ Another limitation of the final atidit is that gross discrepancies

/ “setween "observed" and "calculated" weights are not isolaed by the computer
if the length-round weight relation is not representative of the catch. This
situation complicates interpretation of the final audit and it will be discussed
below following a description of the final audit output. An outline of proced=-
ures for checking the final audit is given in Part IV. .

2. Output of Final Audit. There are two types of output == (1) data
listings, and (2) punched cards (representing a portion of the summary data

-listed at end of the run for each species). The data listings are described
| ~ first and punch_ed output is aeséribed at the end of this section.

A single run of ’?he catch audit usually will consist of all the major ’

species (the more abundant species and those fér which we have adequate
* length-round weight data) for a single cruise. An independent audit is
performed on each species and the format for each species is as follows:

1. Listing of catch data for each stratum

o a; ‘Le_ngth frequency (LF) of each catch in a given stratum, ‘and

the combined LF for all catches in the stratum, on one
output page (require more than one page if > 9 catches.
b. Station data and other catch data including relative deviations
H (D ;ralues) between observed and calculated weights for the
same catches of the same stratum, on é&joining output pages.
2. Summary of audit results for all catches in the cruise for the

given species, at end of the listing of all strata.
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a. Frequency distribution of relative deviations (D values)
between observed and calculated weights of catches, for
catches with observed weight = 10 lb.

b. Grand total LF of ail catches of the species on the cruise.

c.  Listing of stations in which "errors'" were detected, ‘and
including a description of type of "error."

The LT listing for each individual stratum (Item 1 a, above) is largely
'eelf-explanatory (see Figure 8), except for the following details. For
each species a range of lengths is specified (input data) within which lengths
are printed out in unbroken sequence from the smallest to the largest fish
in the straturh. For example in the sample output, the specified range for
haddock is 10-70 cm,, and within this range the smallest and largest haddock
in the stratum happened to be 34 and 70 cm respectively; therefore the -
interval 34-70 cm is printed out in unbroken sequence (even though there
.were no haddock caught at certain lengths within this interval). Outside the
specified rangé of lengths for a species, only those lengths are printed out
which are represented in the actual stratum catch. In this example, there
‘were two haddock outside the specified range, one at 71 cm and one at 76
. cm. Note that if printed, the limits of the specified range (upper limit of
70 cm in this example) are marked with an asterisk. However if no ﬁsh
as small or large as these limits are actually caught, the limits of the
specified range are not printed out. Finally, note that fish > 200 cm will
be listed in the summary as an "error. "

The second part of the data listing for eéch stfatum (Part 1 b,
above) is also largely self-explanatory (Figure 9). Note that mean values
..af depth, te_mperathre and time -repr‘esent only those tows (stations) within

the stratum where the given species was caught. Average lengths and
weights of fish in each stratum are computed in two ways: ''stratum ave."
refers to the total stratum catch without regard to variation between
individual tows, and "tow ave.' represents the average of individual tow
means. The three categories of total numbers are as follows:

l1-crd T -- Total number punched on #1 card.

2-crd T == Sum of totals punched on #2 card(s).

Sum Int == Sum of individual frequencies on #2 card(s).
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Part ¢ of Item 2, the audit summary, is self explanatory as shown in
sample output (Figure 10), Part b is simply the total length frequency
for all catches and is not illustrated. Part a of the audit summary pre-
sents the frequency distribution (in table form) of the relative deviations

- between obser;(ed and calculated weights (Figure 11). The primary signi-
ficance of this frequenéy distribution is discussed in the next section.
Note that the deviations are classified according to average size of fish,
and according to size of total catch (observed weight) resuliing in two
tables.

The punched card output simply duplicates the data shown in these
two tables, to make it more convenient to analyze results of several
cruises (with respect to deviatiéns). The card format is described in the

- final audit b_rogra.m description filed wifh the Population Dynamics unit.

- 3. Observed vs Calculated Weights in Final Audit. For each
catch the final audit computes the relative deviation between observed and
calculated weights, (observed-g:alpulated) ciivided by the observed, where
the oioserved weigﬁt is that recorded on the trawl log (and punched on the
#1 data card) and the c_aiculated weight is derived from the total length
frequency (#2 data cards) and a length-round weight equation. At the end
of a block of data for a given species (usually all the catches for one

-cruise) the stratum and tow numbers are printed out for all catches where
the observed wéights are Z 10 1b, and thel relative deviations are = 25
percent. Under the ideal condition that the LW relation is perfectly repre-
sentative of the population being sampled, the listing of these catches
would contain most of the major errors in catch data (i.e. erfors in weighf ,
or length frequency). This ideal condition can only be approximatéd, and
for some species the approximation is very poor, because there is a
‘large. Bias in the LW rela_tion, relat.ive to the sampled population. The"

" bias could be due, for example, to the fact that the LW relation is based
ou a sample which does not accurately reflect the LW relation for the
éeason and area of the cruise un‘derr Eonsideration. Differences éssodated

- with sex and size of fish may also cause bias,l'particularly in cases where
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the LW relation is based on a small sample. The important point here
is that the audit run cannot be interpreted properly with respect to the
differences between observed and calculated weights, without first
examining the frequency distribution of relative deviations (printéd .

at end of outpﬁt for each species) which indicates the representativeness
of the LW relation. |

Given a perfectly representative LW relation and no errors in
the catch data, the expected frequency distribution of relative deviations
would be approximately like curve A shown in Figure 12. Note that the
distribution is centered about zero with the bﬁlk of deviations small or
moderate in size. Remember also that the plotted deviations (shown in
table form on actual computer output) represent only catches where the
observed weight was at least 10 lb. (below which our shipboard weighing
procedures are no more than 25 percent accuré.te).

Curve B would be the type expected if the LW relation was repre-
sentative but some gross errors were present; the excess of deviations

in the tails of the distribution (shaded areas) normally would include
the major errors, and in this hypothetical case the logical iriterpretation
is that positive and negatlive errors were equally abundant. Note that the
scale is truncated at 1' .25, that is, all deviations 2 .25 () are plotted
at the point corresponding to .25,

Curve C is similar to B in shape but the mean is shifted away from
zero indicating a non-representative LW relation; in this case some of
the positivé deviatiouns ihcluded in the shadeda‘rea may represent significant
errors even though the deviations are < .25, and thus would not be listed
at end of the run. On the other hand some of the moderately large negative
deviations (.25 to .50, say) are less likely to represent significant errors
than in the case of Curve B.

Curve D shows an even greater shift of the distribution away from
zero but in the other direction, Here the isolated group of negative devia-
tions probably represent errors; but since they are < .25 they would not
be listed. The problem of interpreting the positive deviations & .25 1is o
exactly the same as described for the negative deviations in Curve C,
except that even more deviations larger than .25 will be listed that do not |

represent gross errors, (
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Curve E represents exfreme bias in the LW relation and in such a
case the listing of catches with deviations Z. .25 will represent mostly
data which is correct. Only very large deviations are likely to be
mistakes.

Thus in any case where the LW relation has a large bias, the
detection of either positive or negative errors (depending upon whether
bias is positive or negative) will require visual inspection of unusual
deviations for individual catches; and what constitutes an outliér or
unusually large deviatioﬂ for one species (or cruise).may not be unusual
for another species (or cruise). The problem will diminish as additional
length weight data are collected.

D. Routine Catch Data Listings.

After. the final audit is checked and errors corrected, then the #1
and #2 cards are listed giving station data and catch data for each species
in every haul. The #1 card listing contains numbers and pounds and the
#2 card listing numbers and‘ length frequency (but length frequencies are
arranged by 15 cm inte.jc'va.ls in rows rather than in columns). At the same
© time that the #1 card listing is made, a deck of station cards is punched
on the UNIVAC. Each station card contains all the station data plus the
total catch (numbers and pounds) of all species combined for the tra;wl
haul. This deck is also listed routinely.

In addition to thc/a above listings and the audit listings, there are
also' listings of station. index cards and #3 cards. A summary of all data
listings and other output of routine. processing is presented in Table 11

in Part IV,

E. Analytic Computer Programs.

A number of programs have been written to provide analysi.s of
various aspects of the distribution and relative abundance of fishes, within
the framework of the stratified random sampling design. Basically these
programs compute average catch per tow (in terms of numbers, pounds,
numbers pér length group, or percentage length frequency; linear or log
scale) and its associated vafiance. In some cases either linear or log
scale is available but not both, and in some cases variance is not computed

{or is not applicable).
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A very brief description of each program is included in Table 10.
Further details on the potential of each program, including samples of

output, are presented in the program descriptions filed with Population

Dynamics.
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Table 10. Summary of available computer programs for analysis of groundfish survey data (stratified random sample design).

N\
:'ame of Program _ Type of -
' _or Subroutine) Type of Analysis Scale card used
fist-Weight Percentage species composition of catches in both numbers and pounds, Linear #1
mean cat ch per tow in numbers and pounds, average weight per
individual for each species.
Subroutine 210 Mean catch per tow in numbers and pounds and associated variance. Optional transformation #1
(natural log)
Subroutine 215 Mean catch per tow in numbers by variable length groups (any length Optional transformation #2
intervals may be chosen up to a limit of six different intervals on {natural log)
any one run) and associated variance. '
List-length Mean catch per tow in numbers and percent by fixed length groups. Linear ~ #2
. Any length interval may be chosen but only one interval can be used
o on any one run, i.e. could use either 1 cm intervals, or 3 cm
N intervals, or 18 cm intervals, etc., but interval is fixed on any
! one run,
Domain Stratified mean and variance of numbers or weight ‘per" tow based on Optional transformation #1
post-stratification (over and above original stratification) by one (natural log)
factor (e.g. temperature, statistical area).
Stress Mean and variance of numbers and weight per tow, mean temperature Optional transformation #1 and station

and mean depth by individual sampling strata. Printed and punched
card (2 types) output. . :

(natural log)

cards (for all
species com-
bined)

Age Frequency

Relative age frequency in terms of stratified mean numbers of fish per
tow per age-length group derived from stratified length frequency analysis

-of the List-length subroutine. Cannot be run without List-length.

Linear

#2 and #3

esfer - (T
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PART IV
OUTLINE OF DATA PROCESSING

A. Scope of QOutline.

This outline isintended for use in the laboratory as a guide to‘ the ~ |
proper sequence of processing steps. Familiarity with the earlier parts
of this report is a necessary prerequisite to efficient use of the outline, i
but it should be noted that there are a number of details described in the
outline which are not given elsewhere,

In order to insure orderly progress in processing and to keep
track of operations, it is recommended that an operations schedule be
kept, showing date of completion of each step from beginning to end of
processing for each cruise, . ' o

- B. Initial Hand Processing.

1. Accuracy of station data (position, time, depth, etc.)

a. Record BT station ﬁumbers, time and BT positions (to
nearest minute) from BT log onto the Station Index (see
format of Index in Table 6, Part I). This index is an

~ expanded version of a previous station index and it was
first used fdr Albatross IV 69-2, Note also that this

was the first cruise for which station index data was

put on cards. '

b. Check and record station data for each trawl station in
followiﬁg concurrent steps:’

(1) Plot positions recorded on trawl logs onto track charts
used in pilot house and compare with original pre-
selected stations. If positions do not agree within &~
minutes (and, or, if 'recorded depth differs sub-
stantially from chart depth at pre-selected station)
then check loran bearing.l—/ Do not erase original
entries on field logs. Cross out any incorrect euntry,
enter corrected version, and make appropriate

explanation. Note that we code position on basic

1/ This represents the approximate limit of accuracy of our navigation system.
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data cards only to the nearest 10 minutes. Positions
to the nearest minute are punched on station index
cards,

(2) Compare time and position (to nearest minute) at

| beginning of trawl haul with BT time and position

already recorded on Station Index. These poéitions
usually correspond exactly, and times usually are
within 30 minutes, since the BT is routinely taken
just before a trawl haul. If positions differ by more
than 2 minutes or time differs by more than 1 hour,
treat the trawl and BT stations as separate entries.
That is, each will appear on a separate line in the
Index, If differeunces are less than this use data
recorded from BT log as is.

(3) Note time elapsed between successive station and
check date and station numbers (stratum=-tow, and

" sequential numbers for all types of station, including

BT) for proper sequence., Record all station numbers
on Station Index. Note that a code number is required
to identify type of "other" stations. See Table 5,
Part I.

c. Plot trawl station positions on standard plotting chart show-
ing sequential station numbers and cruise track (trawl
station charts filed in Groundfish Biology).

d. . Plot B’I‘ station pbsitions on separate stamard plotting
chart shovﬁng sequential BT station numbers and cruise
track. (BT station.charts are filed in Hydro project).

e. Compare cruise tr_acks of trawl stations #nd BT stations

| “(overlay one over the other) to pick up errors in record=-

ing and (or) plotting. Plot final cruise tracks in ink,
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2. Summarize temperéture data.l/

a., When BT records are returned from WHOI, compare BT
positions on these records with positions on Station Index
for each BT station. They should be exactly the same.
Complete the remainder of the Index, for each BT station,
which includes date, time, depth, and bottom and surface
ltemperatures. File completed Station Index with trawl
logs.

b. Prepare chart (standard plotting) 6f bottom temperature

. cantours, and file with Groundfish Biology.
3. Code trawl station data.
Enter trawl station data (cruise, stratum and tow no., position
étc. , and including bottom temperatlire, gear condition, and other informa-
- tion) in code boxes shown on sample log, Fig. 5, Part II. Card code formats
and coding conventions are described in Part I. h
4. Check and code trawl catch data.
This is tﬁe most time consuming and the most important phase
-of processing and it must not be rushed, Sloppy work at this stage either
wastes time later through excessive corrections, or worse, perpetuates
errors ﬁhich the computers may not detect, and which unnecessarily
reduces the overall quality of the punched data.
Processir}g the tran catch data (see sample log and further
details, Section II, appendix) breaks down into the following steps:
| a. Onthe side of log with weight data, enter species code
numbers, and compute and enter total‘catch (1b), and
length frequency expansion factors (if any). Check
any total weight estimates .or expansion factors which
were reéorded at sea., Expansion factors are simply
ratios of total catch to. sample size in terms of weight,
volume or nhmbers, with the same ﬁnits for both

numerator and denominator of the ratio.

1/ Processing of temperature data including plotting of BT station positions,

is currently done routinely by Hydro project.
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b. Enter species codes above length frequency tallies,
convert tally strokes to number length frequencies and
record total number of each species measured at the
bottom of each length frequency.

‘c. Compute total catch in numbers for each species and
enter in appropriate boxes on trawl log (check any
figures in these boxes which were recorded at sea).

Note that these hand-computed totals are an essential
part of the comparison between observed (hand-computed)

and calculated weights in the final computer audit.

C. Routine Machine Processing.

1.

Punching #1 and #2 cards.

The basic catch data cards (types 1 and 2) are punched, and

‘necessary format conversions and length frequency expansions are performed

by the UNIVAC 9200.

2.

Initial Audit of #1 and #2 Cards.

"a. This audit detects punching and recording errors as
described in Part III, and prints out error flags on a
listing identifying the type of discrepancy.

b. Each potential error must be checked against the
original log and appropriate corrections made on the
log and on the Station Index if station data are involved.
Corrections should be marked directly on the data cards
for repunching, and the preferred marking of a card is
in large bold writing as follows:

""Columns 52-54 should be 048"

If a large number of columns need to be re-punched it —
will often be preferable to repunch figfim the original data,
as for a whole length frequency.

¢. A re-audit of corrected cards is desirable to verify the
corrections. Note that the audit listing is a convenient
record of the'frequency and type of errors encountered,

which can indicate weak points in the processing sequerce,
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3. Punch and Li_st Station Index Cards.

At this point it may be assumed that all errors in station
data have been eliminated and the Station Index data may be punched
(Station Index deck) and listed by sequential trawl haul numbers and also
by stratum-tow numbers of trawl stations. The cards should be verified
either by 1) comparing the listing with the Station Index, or 2) by punching
deck twice and comparing cards. -

4. ‘Final Audit of #1 and #2 Cards.

After corrections from the initial audit are completed, the
basic deck of #1 and #2 cards is put through the final audit. In this audit the
principal check is a comparison of "observed" vs. "calculated" weight
for each total catch of each species, where "observed' weight is
calculated by hand at the time the original logs are checked and coded, and
"calculated" weight is derived from the total length frequency and a length
round weight relation. Stations for which deviations between "observed"
and "calculated" weights exceed T 25% are listed at the end of a run for
each species, along witl; stations for which other kinds of discrepancies

* (similar to initial audit) were detected.

As with the initial audit, the output.of the final audit is in
the form of a listing. In addition to the deviations noted above, the final
audit gives a tow by tow listing of length frequency of each species in
column form. Other dat/a such as numbers and pounds in each catch, and
average length and weight are also listed for each catch. A detailed des-

. cription ofthe final audit and tk;e listing, are given in Part III.
5. Procedures for Che_ckitig Final Audit.
a., Examine the frequency distribution of' relative deviations
‘.between observed and calculated weights which is printed
at the end of the run for‘each species. This distribution
will indicate how the summary listing of deﬁations .25
should be interpreted, and it will also indicate what
smaller deviations (not included in the summary listing)
should be considered unusual and looked for in the list-

ing of individual catches.
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b. In addition to checking discrepancies listed in the "error"
summary, exémine output for each stratum and tow for
_the following kinds of irregularities:
(1) Tows out of sequence.
(2) Large discrepancies between é.vefage length and
printed LF.
- (3) Missing observed weights (resulting in dev. = 0),
(4) Unusual discrepancies between observed and
calculated weights (either total or average) as -
‘suggested in part a. above.
Remember that regardless of the relative size of the
discrepancy, deviatioﬁs are not put in the summary ]istiné
for catches < 10 1lb. Given that a discrepancy is judged
to be "unusually large," and the catch is = 10 lb and (or)
2 10 fish, then it will be worthwhile to go back to original
trawl records to check for possible error.
Pull out data cards requiring correction and mark cards
and correct original logs as before. Also make correc-
tions to the audit run listing itself since it will rarely .
be necessary to re-run the final audit.
¢. Repunch cards and verify correctioﬁs.
6. #1and#2 Card Listings. ' o
When the last step of the final audit is completed, the basic data v
(#1 and #2 cards) should be listed immediately or at least before the cards
are made available for any analysis._This is to insure that the listings are
" complete, and also to produce a deck of station cards at the same time the
#1 cards are listed. After the data deck becomes available for analysis :
there always is a chance that cards will be lost or misplaced-no matter how
elaborate the control system. This problem will be largely avoided when

it is possible to put the data directly into tape or disc storage.

=

- 58 -



7. Age-Length Data.
The routine scale-otolith collections from survey cruises

-are processed by the age-reading unit. The sampling and processing are
most complete for haddock, and are at various stages of development for
yellowtail, red and silver hake. Occasional samples of other commercial
species are also being processed as time permits.

- : Age readings are currently being put on cards (#3 type) only
for haddock. After the age reading unit tallies the ages and lengths on
special forms, the data are coded and sent to ADP where they are punched,
'run thfough a partial audit (comparéd with station, #4, card deck), and-
listed. - A more complete audit should be developed.

D, Summary of Routine Processing Output.

A summary of the c_:utpuf from the various steps in the routine pro-
- cessing is shown in Table 11, Eventually a basic data report may be

published for each cruise containing part of data shown on data listings.
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Table 11. Summary of data listings and other output of routine processing (both *hand and ** machine) of groundfish survey data.

Name of Output

Type of data and its arrangement

Station Index*

Lists position, date, time, depth and bottom and surface temperatures at each station and matches all corresponding

Trawl Station Chart*

station numbers. Includes trawl stations, BT stations and other types of station occupied routinely on the survey.

Trawl stations and cruise track on standard plotting chart.

BT Station Chart*

BT stations and cruise track on standard plotting chart.

Bottom Temperature Chart*

Bottom temperature contours on standard plotting chart.

Initial Audit¥*

\ \
Lists #1 and #2 cards with error flags (in addition to detection of mistakes, this listing is useful as record of type
and frequency of errors). -

Final Auditsx

|
Lists length frequenc1es in columns and also catches in numbers and pounds. Data are arranged by individual species
(i.e. one species at a time), and within a species, data are arranged by stratum and tow in that order. Stratum
summaries of LF's and numbers and pounds are provided as well as grand summaries for all strata combined. Average
weights and lengths for strata and individual tows within strata are also computed. At end of run for each species,
prints out several summaries of discrepancies detected.

#1 Card Listings**

Lists individual trawl hauls giving station data for each tow and catch of each species in numbers and pounds; one listing
arranged by stratum and tow, and one listing arranged by species.

#2 Card Listings**

‘Same as #1 card listing arranged by species except gives length frequency (in row format) and total number in each tow.

Station Card Listing**

Lists station data for each trawl haul and gives total catch (all species combined) in numbers and pounds.

Station Index Listing%*

Lists all station data shown on Station Index in sequential order. Note that sequential station numbers for all types of
station, appear. only on Station Index cards. However stratum-tow numbers (used only for trawl stations) appear on
all types of data cards used'in the groundfish survey program, including station index cards.

#3 Card Listing#*¥

Lists length-at-age for all fish sampled (so far only haddock) at each station. .



