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ABSTRACT

This report describes the conputer data-base systemthat has been devel oped
at the Northwest and Al aska Fisheries Center for handling the requirements of
multiple, large-scale, groundfish trawl surveys. In addition to describing
the organi zati on and content of the systemincluding data, software, and docu-
mentation, new concepts and approaches are discussed that inmprove the systenis
reliability, flexibility, and value as an information base.

The total volume of fisheries survey data included in the systemis
presently 1,215,873 data records, representing the results from approximtely
30 yr of resource survey investigations by the National Marine Fisheries
Service (and its predecessor agencies) in the Pacific Northwest and Al aska
regi ons. The data are organized in the formof three major area data bases,
include results from 201 vessel -crui ses and 20,520 trawl sanples, and are
used as a shared resource by the organization

The software, or conputer prograns, developed to link the survey data
base with the users of the data include 576 source program (main, subroutine,
and other source) files primarily witten in FORTRAN. Principal functions
i nclude anal yses, map plotting, general utility, data nmanagenent, data editing
and checking, and subroutine applications. Two objectives that have guided
sof tware devel opment for the system have been generalizing software sol utions
to specific problens and then institutionalizing them In addition, standards
have been set to inprove software reliability and decrease maintenance costs.

The system has an extensive library of conputer-based docunentation
approximately 14,700 lines total volume, that includes directories to the
data and software resources, records of data characteristics, descriptions

of the conputer prograns, other reference materials, and a news file.



I nportant new capabilities have resulted from the devel opment of general
utility prograns that provide mechanisms for extending uses of the systems
data and software. O these, the inplenentation of relational concepts
probably has the nost significant inplications. Data may be selected from
the data base, joined with other data by cross-relation, manipulated, and
then routed into the systems (or other) analytical and reporting prograns.
These capabilities provide versatility for broad-range applications, desirable
adaptability to change, and open opportunities for interfacing with other

maj or data bases in the future.
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| NTRODUCTI ON

Fisheries Resource Surveys

The survey data-base system described in this report has been devel oped
in response to the needs of fisheries resource assessment research. In
particular, the report describes the systemthat has been devel oped at the
Nort hwest and Al aska Fisheries Center (NWAFC) to handl e the requirenents of
mul tiple, large-scale, groundfish traw surveys conducted by the Resource
Assessnent and Conservation Engineering (RACE) Division in the Pacific North-
west and Al aska regions

At the NWAFC, sone parts of the RACE survey data-base systemare al so
used for other survey functions. For exanple, the discrete traw sanpling
data col |l ected during hydroacoustic surveys of pelagic fish populations are
added to the survey data-bases, although the hydroacoustic data are recorded
and anal yzed using a separate, portable conputer system Sinilarly, special-
ized data resulting from observations of crab and shrinp during RACE traw
surveys are nmanaged and stored separately at the NWAFC s Kodi ak Laboratory
in Kodiak, Al aska

In addition to the data that have resulted directly fromresource
surveys conducted by the RACE Division, extensive collections of traw survey
data from ot her sources have al so been added to the RACE survey data-base
system during the past 6 years, These collections have included published and
unpubl i shed cruise results fromthe International Pacific Halibut Conmm ssion
Al aska Departnent of Fish and Game, Far Seas Fisheries Research Laboratory
(Shimzu, Japan), Fisheries Research Board of Canada, and Oregon Department of
Fish and Wldlife. Fisheries survey data resulting from cooperative foreign
research cruises by Japan, Poland, the USSR, Canada, and Republic of Korea

have al so been incl uded

i



Maj or types of groundfish traw surveys include: (1) exploratory
fishing, or resource appraisal surveys, designed to provide information on
the composition, distribution, and abundance of biological resources and
potential yields to fisheries; (2) monitoring surveys, intended to neasure
year-to-year and |onger-term changes; and (3) research surveys, studying nore
specific research questions and problens. Anpng all of these, the kinds of
data collected are relatively standard: infornation describing the cruise
the type of platform time, sanpling location, and sanpling gear; taxonomnc
conposition of the catch, weight, and nunber; sizes and ages; and nore special -
i zed observations that may include reproductive condition, stomach contents,
and individual |ength-weight factors.

Traw surveys are generally carried out on a very large scale, with
extensive types of ecol ogical sanpling that result in volum nous data. For
exanpl e, a dermersal traw survey conducted by the RACE Division in the eastern
Bering Sea in 1979 resulted in a collection of 682 sanples froma study area
of 648,000 knf: 15,222 catch items for which biological identifications
wei ghts, and number were recorded; 226,800 neasurenments of fish lengths; and
6,260 age deterninations. In 1980, a trawl survey of fish popul ations al ong
the Pacific Coast included 646 sanples, 6,537 catch records, 43,220 |ength-
frequency nmeasurenents, and 5,080 age determinations. Since several surveys
of simlar scale are conducted by the RACE Division each year, the total data
flowis approximately 2,000-3,000 traw sanples (with associated information)
per year

The large-scal e nature of these stock assessnent surveys |eads to unusua
demands for organization of the field work, control and analysis of the data

and for providing service and control to rmultiple groups over successive years.



Interfacing with the Future

The NWAFC resource survey data-base system has evol ved from expl oratory
fishing and resource assessnent investigations, including those by predecessor
agencies, in the Pacific Northwest and Al aska regions from about 1940 to date
and from the contributions of many individuals

In the early 1940's, the U S Fish and WIldlife Service began exploratory
fishing surveys off the Pacific Coast of the United States and Canada. These
activities were later organized to form Exploratory Fishing and Gear Research
Bases in Seattle, Washington, and Juneau, Alaska. In the 1950's and 1960's
nunerous exploratory fishing cruises were conducted from sout hern O egon
waters to the Chukchi Sea. (Classic studies resulting fromthis period include
those of Ellson et al. (1950), Pruter and Al verson (1962), Ronholt (1963),
and Alverson et al. (1964).

Until 1975, resource surveys were relatively single-purpose and usually
i nvol ved col l ections of less than 100 traw sanples per survey. Then in the'
m d-1970's, in response to needs to assess biological resources of the U S
continental shelf and their vulnerability to oil devel opnent, and new respon-
sibilities assigned under the Magnuson Fi shery Conservation and Managenent Act
of 1976, the scale and conplexity of resource surveys underwent a rapid
devel opnent. Surveys were bigger, 300-700 trawl sanples per study, and tota
data volunes were very large; there was nore enphasis upon nultispecies assess-
ments and studi es of ecological relationships; there was need to inprove
tinely reporting and data quality; nore investigators became involved: and
significantly, there emerged interest and need for analysis and conparisons of
multiple surveys.

These trends have continued. New demands have included an increasing

enphasi s upon research and cross-rel ational uses of the survey data;



integration of all survey data to create a standardi zed, shared resource for
broad-range applications by nultiple users; establishnent of a nore stable
software environnent; and inprovenent in the user-system interface

At the Center level, recent trends are inclining toward cross-relating
different types of data and data-bases. For exanple, fisheries survey data
m ght be conbined or cross-related with U S. foreign fisheries observer data
to conduct a special analysis; marine mammal s sighting data mght be conpared
to a physical oceanographic data base: and foreign fisheries observer data
m ght be cross-related with foreign catch statistics to nake nore detail ed
predictions of incidental catch rates

Even at the level of the different major research centers of the Nationa
Marine Fisheries Service, there seemto be opportunities for standardization
of stock assessnment nethods and perhaps sharing data and software resources.

In sunmary, the nore recent pressures have been directed to inprove the
ability of survey data and software to accommpdate change in its applications
to fisheries and environnental managenent. This has been one of the nost

rapi dl y-devel opi ng areas of resource survey nethodology in the past 5 years.

Purpose of Docunent
The RACE Division has recently conpleted a conversion of its data and
software to a new Burroughs'' conputer system  The system was installed at
the NWAFC in its Seattle and Alaska facilities. Conversion activities
included transferring data files and reorganizing theminto a data-base system
converting and inproving computer prograns, preparing new docunentaion,
standardi zing and cleaning up the data to conformto the new system and

educating users.

'/ Reference to trade nanes does not i nply endorsenent by the National Marine
Fisheries Service, NOAA



The purpose of this docunment is, at this significant nil estone, to:

1

Describe the contents of the new survey data-base system
including data, software, and docunentation;

Expl ain concepts, goals, and relationships of the new |arge-
scal e system

Denonstrate approaches that have been taken to inprove system
quality, reliability, and managenent; and

Serve as a guide for potential users describing the available

resources and system capabilities.
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SYSTEM OBJECTI VES

The objectives for a resource survey data and conputer software system
nmust respond to both short and |ong-term goals of the stock assessnent
activities that it serves. However, since there are inherent conflicts
between the suitable responses fromdifferent perspectives of time, this is
an area of continuing challenge to those persons responsible for effective

research nmanagenent.

Short-term

Short-term objectives, over the lifetime of a single stock assessment
project, are usually domi nated by interests of the project |eader. These
interests might include many or all of the following: to respond to sonme
i medi ate organizational need(s), such as new information required for
fishery managenent; to conduct the project work in a practical, efficient
manner; to conplete the project within the planned time schedul e, budget,
and standards of quality; and for personal/group acconplishnent and recog-
nition. In the environment of the RACE Division, nmpbst stock assessment
projects have a maximum|lifetime of one year, and project |eaders are
frequently responsible for managing |-3 new nejor projects per year

Short-term demands and the work | oad have |l ed to the devel opnent and use
of an established data processing and anal ytical systeminto which the project
| eaders can fit their various work. For exanple, many if not nost of the
initial types of information needed from stock assessnment surveys are now
fully anticipated and routine. These requirenments have been net by devel opi ng
general prograns, shared anong users, that perform standard anal yses and pro-
duce standard reports. This aspect of the survey data-base systemresponds to

short-term obj ectives and support needed for routine operations.



In the short-term neasures of success that the project |eader applies
to his analytical support systeminclude convenience, flexibility, whether
the required analytical tools, i.e., conputer prograns, are available
reliability., cost, and whether or not all steps can be adequately controlled
and reviewed. Accuracy is frequently expressed as a concern, although its
assurance actually requires attention through all stages of the information

flow from data collection, to analysis and reporting

Long-term

Long-term obj ectives become inportant after an organi zati on has conducted
stock assessnent activities over a period of several years, and when there is
an involvenment of nultiple investigators. General interests are to ensure
that all of the work fits into a coherent plan; that investnents of resources
made by the organi zation are devel oped to the fullest extent possible and
protected; to support and encourage the growth of the research itself, and the
personal devel opnent of staff nenbers; and to allow the organi zation to com

fortably adapt to future change

Integrated Design

Despite the usual immedi acy and autonomny of short-term projects, over
the long-termthe various projects nust add up and fit together in a coherent
manner. This requires designing a systemthat is, and will continue to be
responsive to both user and organi zational needs; that will have stability;
that provides flexibility, such as responsiveness to ad hoc requests; yet
that readily accommpdates change and evolution. Central nmanagenment and data
i ndependence (fromthe application programs) seemto be two keys to an

effective long-term approach.



Data Contro

When resource survey activities extend over several years and involve
multiple investigators, rules and standards becone inportant to ensure the
validity, consistency, and accuracy of the total data base. Definitions of
particular data elements nmust be set and maintained, and rules nmust be made
for codes and coding conventions. These rules and standards characteristically
penetrate through all phases of an assessment project, and are perhaps best
expressed and controlled through the devel opment of a generalized field
operations manual. This provides front-end control. Additionally, standards
must be set and policed regarding the acceptable data quality, including both

conpl i ance to coding conventions and the error rate.

Anal ytical Contro

Two conflicting realities facing project |eaders are the increasing scale
and conmplexity of resource survey research, and the different |evels of exper-
tise offered by the persons available to do the work. As a result, an inportant
aspect of long-termsystemdesign is to provide different |evels of control
and guidance: it is desirable to nake the conputer prograns used to support
routine operations sinple, highly controlled, i.e., "canned", and to devel op
anpl e acconpanyi ng docunentation; other research will require far nore versa-

tility, spontaneity, and background experience.

Data as a Shared Resource
As resource survey work increases and becomes nore conplex, and as nore
investigators becone involved, it beconmes nore advantageous to structure the

organi zation's data so as to constitute a shared resource for broad-range
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applications. This requires data control, as described in the previous
section, and an organi zational comritment to create a coherent data-base
system  Two results mght then be expected: (1) the data becone increas-
ingly viewed as an independent resource in thenmselves, an infornation base
that can be used in a versatile manner for nunerous types of information
requests; and (2) by separating the data fromthe conputer prograns that use
them the data-base software is significantly insulated fromeffects of change.
Anot her inportant aspect of long-termanalytical control is software
reliability and the stability of the data-base software conplex. To achieve
these goals, an environment nust be established where changes are pl anned
programm ng standards are set, policies are devel oped for acceptance testing
of newy acquired software, the software systemis insulated fromeffects of

change, and adequate documentation is denmanded

Data Archives and Security

An inportant |ong-term objective, sonmetimes forgotten after the conpletion
of individual projects, is ensuring thatresearch data are not |ost, tanpered
with, or msused. Fisheries survey data represent a substantial investnent
on the average, one trawl sanple represents field costs of about $2,000; by
extension, the data resulting from (and representing) a 600 trawl sanple survey
woul d have an investment value of $1.2 million: and the total survey data held
by the RACE Division, approxinately 20,000 traw sanples, would represent an
investnent value of $40 mllion.

In addition to collection costs, data from past surveys have intangible
value as historical records. For exanple, an inportant type of information
for fisheries managenent is the record of "virgin" stock conditions before

the start of significant fishing. In other cases, resource survey data may be
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val uabl e for providing simlar descriptions of baseline conditions prior to
additional types of inmportant events--such as periods of different ocean
climate, increased pollution exposures, or other man-nmade alterations.

Besi des protecting against |oss, another inportant aspect of data

security over the long-termis preventing unauthorized nodifications.
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SYSTEM ENVI RONVENT

Conput er Hardwar e

Conputer hardware is needed for operating a survey data-base system
but the fundanmentals of the data-base (structure, standards, data managenent,
and operation) are machi ne-i ndependent. Regardless of the particular hardware
configuration, docunentation of the software and data is needed. A certain
data organi zati on such as haul records, catch records, and species code
dictionary records is needed. Qui del i nes, or standards, for data and software
quality control are needed. And soneone nust be assigned to nanage and operate
the system These fundanmental s transcend the particul ar hardware configuration
and nust be addressed in any system

The NWAFC survey dat a-base system originally devel oped on a m ni-conputer
(32 kilo-characters of menmory, card reader and punch, 2 nillion characters
of disk storage, a plotter, FORTRAN conpiler, and sort/merge utility), has been
converted to a large-scale Burroughs 7800 system which includes nulti-nillion
character menory, printer, plotter, magnetic tape units, renote terminal support,
and 170 million characters of disk storage for about 50 users in the RACE
Division. Additional disk resources on the system are used for the operating
system by other divisions at the NWAFC, and by the computer vendor. Users
al so have access to statistical packages including "BWMD," the University of,
California Biomedical Conputer Prograns (Dixon and Brown 1979); "SPSS," the
Statistical Package for the Social Sciences (Nie et al. 1975); and "Mnitab"

(Ryan et al. 1981).

Users
The primary users of the survey data-base system nunber about 25 in the

groundfish assessnent task unit, wth another 25 occasional users of the
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software and data throughout the rest of the RACE Division. Users in other
di visions at NWAFC have access to the data-base and software. Users in Al aska
at the Center's Auke Bay Laboratory and Kodi ak Laboratory may access the survey

dat a- base systemvia dial-up renote terminals, or via remte batch jobs.

Wrk Characteristics

The work characteristics have an inportant bearing on the nature of a
dat a- base systemin an organization. Some distinguishing characteristics of
the resource assessnent survey work at NWAFC include nultiple groups conducting
simlar types of surveys in different geographical regions. Simlar data pro-
cessing problenms are encountered by the nultiple groups. This suggests that
the data organi zati on and software should be common to the nultiple groups. Hgh
data vol ume suggests the devel opnent of software and nmethods that need to be
more stream ined than those for |ow data volume. Current and -past projects
requiring the analysis of numerous historical surveys suggest the standardi -
zation of data formats throughout the historical data. Increasing requests for
cross-functional uses of the data also dictate the standardi zation of the data
for effective and efficient access.

In summary, in developing a system an assessnent nust be made of who the
users of the systemwll be. This is inmportant because it is a relatively small
chore to wite a conputer programfor only one person to use. It is quite
another matter to devel op systems for 25 or 50 users: in such cases, diagnostics,
ease of use, docunentation, and trace capabilities in the software often assune
an inportance that overshadows the programs original function. Sinilarly,
the organi zation's work characteristics need to be considered in the design of
a system Finally, it is a straightforward technical task to el aborate the
general system objectives into specific steps that can be acconplished on a

particul ar hardware configuration
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SYSTEM STRUCTURE

Docunentation Library
Cont ent
The documentation for the survey data-base systemis made up of various
conponents. These are:
1. Program docunentation,
2. ADP codebook (ADP = Automatic Data Processing),
3. Data record formats,
4. Data-base naster index,
5. Species code dictionary, and
6. RACE news file.
Al of the docunentation is maintained on disk files and is always avail abl e
to users. Copies of the documentation may be listed on a termnal or witten
on the conputer's printer.
Conput er - based docunentation, a tradition started on the old mni-conputer
at NWAFC, is a necessity for ease of mmintenance, up to date docunmentation,

availability of docunentation, and ease of dissemni nation.

Program Docunentation

Program docurent ati on describes the function of each program how to
execute the program what file assignments are needed, and what paraneters may
be supplied for the run. Each program document is on a separate file, but the
docunentation for all prograns may be printed with a single comand, e.g.,

WRI TE ( PACE0360) DOC/ =. ¥

2’ Note: This is not intended to be a specific reference manual on the use
of The Burroughs computer system  The conputer commands shown here are for
illustration only, as the particular invocation of the command may be different,
dependi ng on such things as a person's conputer account nunber ("usercode," in
Burroughs term nol ogy), and default disk assignnments.
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The docunentation for a single programmght be listed on a termnal wth
a command, e.g.,
LI ST (RACEG360) DOC/ BI QVASS.

An excerpt from the program docunmentation is in Appendix A

In some cases, closely related progranms are docunented in a single
documentation file. Currently, there are over 120 entries in the program
docunentation library.

An index to the program docunentation is kept on a disk file. This
i ndex shows the programtitle and a few words, one line, describing the
programis function. The program docunentation index is in Appendix B. The
index will be printed when one requests a printed copy of all program docu-
mentation, but just the index may be printed with a command,

VWRI TE (RACEC360) DOC/ A/ I NDEX.

ADP Codebook

The ADP Codebook is supplenentary docunentation describing the formats
for field data collection forms, coding conventions for field data, vessel
codes and names, gear codes and gear descriptions, and other tables of codes
and neanings. This ADP Codebook reflects the current coding standards and
meani ngs, and is used in conjunction with field data collection as well as
with historical data retrieval and interpretation.

An excerpt of the ADP Codebook is in Appendix C. The ADP Codebook may
be listed with a command,

WRI TE ( RACEG360) ADPCODEBOCK.

Data Record Formats
I nside the conputer system nost of the data base records are stored in

binary, one conputer word per item The docunentation of these record formats
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describes the record type, the word nunber, each data item and other

i nformati on, Besi des the standard data-base record formats (haul, catch,
| engt h-frequency), other internal or frequently referenced file formats
are described.

Thi s document woul d be referenced by anyone who woul d be sel ecting data
from the master data base, as well as by any programrers. An excerpt of the
formats is in Appendix D.

The formats may be listed with the command,

WRI TE ( RACEO360) DOC/ A/ FORVATS,

Dat a- Base Master |ndex

The Data-Base Master Index, one file per major area data-base, contains
one record per unique vessel-cruise nunber conbinati on. It is a summary of
the data contained in the data base. The dates of start and finish, ranges
in latitude and longitude, the nation(s) conducting the survey, and an
abbrevi ated survey nane are shown for each vessel-cruise. A'so shown is a
record count for each of the major file types in the data-base.

The master index, generated by a program which summarizes the data- base,
is listed by running a specific program e.g.,

RUN (RACEQA O) LI ST/ MASTER/ | NDEX; ,
FILE | =(RACEQ2I O) WC/ BI NE/ MASTER/ | NDEX.

An exanple of the master index is shown in Appendix E

The master index file will soon be a functional file, in addition to
being informational, as prograns for rapid retrieval of data by vessel and
cruise nunbers will first reference the data-base nmaster index file.

It will also be used as a managenent tool for tracking the progress of

processi ng new survey data for inclusion in the master data-bases.
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Speci es Code Dictionary

The Species Code Dictionary contains s-digit species codes, scientific
names, and common names for the marine ani mal species that occur in the
data-base. At present tine, approxi mately 1200 speci es and hi gher taxonomc
groups are included in the dictionary, and their codes have been organi zed
and assigned on a systematic basis. As well as being a docunentation file, the
species code dictionary is a functional file since it is referenced by all
application prograns that report species names with other data.

The Species Code Dictionary may be printed with the comrand,

WRI TE (RACEOQ O) SPECI ES/ DI CT.

The dictionary is periodically issued in printed form bound, and sorted numer-
ically, alphabetically, and divided into lists of fish and invertebrates.

Al t hough the coding systemused in the Species Code Dictionary is unique
to the NWAFC, the 5-digit species codes can be related or converted to the 12-
digit taxonom c codes used as national standards by the National Cceanographic
Data Center (National Cceanographic Data Center 1981) by using sinple parallel
code files.

An excerpt of the Species Code Dictionary is shown in Appendix F.

RACE News File
Announcenents of program probl ems, new software, software changes, mneetings,
and other information are nmade via a RACE News File. The npbst current announce-
ment is at the beginning of the file, and the oldest information is at the end
of the file.
The RACE News may be listed on a terminal with the command,
LI ST (RACE0010) NEVS.

An excerpt of the RACE News File is shown in Appendix G
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Dat a Resources

Maj or Data Bases
The resource survey data are organized into three major area data bases
reflecting the usual references to the data and the functional organization
of RACE Division work:
1. Bering Sea and Al eutian Islands,
2. @lf of Al aska, and
3. Pacific West Coast.
Each data base isidentical in formto the other data bases, and each data
base operates with the sane software as the other data bases. A subset of a
data base is a data base that can be manipulated with the same software as the
original data base. Simlarly, a conbination of data bases is a data base. ¥
Table 1 is a summary of the content and total volume of the three area
data bases held by the RACE Division. In addition, the nore detailed contents
of the three area data bases at present tinme are shown by vessel -cruise and

data type in the Data-Base Master |ndex exanples of Appendix E.

Data Types
Each major area data base has five primary file types that represent the
field data:
1. Haul (station-specific data such as date, time, latitude, |ongitude,
depth, sanpling gear, tenperature, gear performance);
2 . Position (a newer file type containing nore details on position,

e.g., latitude and longitude at the start and end of net tows);

¥ This is an i nportant concept fromthe system design standpoint. [n nmany

other systems, one programis not able to access two identical data bases with-
out at |east reconpilation of the program Furthermore, the creation of subsets
or supersets of a data base might require a special programor prograns, and
extensive conputer tine.



Table 1.--Survey data volunme: Summary of approxi mate record counts for each of the major area data bases
by primary file type.

Nurmber of Lengt h-

vessel - Haul Position Cat ch frequency Speci nen Tota
Area data base Crui ses records records records records records records
Bering Sea . 67 8,775 3,003 132,519 432,554 71,835 648, 753
Gulf of Alaska 102 8,557 2,891 + 108,200 192,951 93,140 " 405,821

Pacific Coast 32 3,188 2,071 33,413 62,704 59,891 . 161,299

TOTAL 201 20,520 7,965 274,132 688,189 224,866 1,215,873

(0F4
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3. Catch (species code, weight, nunber);
4. Length-frequency (species code, sex, length, frequency); and
5. Speci nen (species code, sex, age-length, |ength-weight, reproductive

condi tion).

Data Structure

The conceptual structure of the survey data base is illustrated in Fig-
ure 1. The data base is physically separated into the three major area data
bases. For each major area there is a master index file containing one record
per vessel -cruise. Ellipses in the illustration indicate that multiple records
may be present for a given file type.

Subordinate to a master index record are all of the haul records for that
vessel - crui se. Parallel to the haul records are the position records, which
have additional details regarding the starting and ending |atitudes, |ongitudes,
and loran-C readings. The position records are optional, and are not necessarily
present for all of the historical data

For each haul record there may be nultiple catch records, one per vessel-

crui se- haul - speci es showi ng the catch wei ght and nunber. For hauls in which
not hi ng was caught, there are no catch records or other subordinate records,
but the haul records would be present

Subordinate to the catch data are the |ength-frequency records, one
record per vessel -cruise-haul -speci es-sex- | ength.

Speci nen data records are usually one record per observation of |ength-age,
| engt h-weight, or length-maturity. Sone specimen records have conbinations of
observations such as length, age, and weight all on the same record. Fromthe
standpoint of structure, specinmen data does not fit in only one place. It nmay

be subordinate to the length-frequency data, e.g., if the catch was subsanpl ed
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Figure 1. --Conceptual structure of the resource survey data base. El'ipsis
marks indicate file types for which multiple records may be present. Dashed
lines illustrate that specinmen data nmay be subordinate to |ength-frequency
data, catch data, or just to the vessel-cruise.
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for the length-frequency data, and the |ength-frequency subsanple was in turn
subsanpl ed for the speci men observations. In other cases the specinmen data
are not necessarily subsanples of the |ength-frequency data, and hence are
subordinate directly to the catch records.

Particularly on the historical age data, sone age-length specimen obser-
vations were not identified by haul nunber when the field collections were
made as pool ed sanples. Specinen observations of this type can only be
subordinate to a master index record, although a stratumcode field on the
specinmen record allows classification finer than by just vessel and cruise
nunbers. Speci nen observations with haul nunbers, however, may be retrieved
on the basis of criteria other than the original statistical design for
collecting and pooling sanples

The dashed lines in Figure 1 show the possible structural relationships

of the specimen data to the other data types

Physi cal Organization

A traditional approach to data organization would be a physical hierarchy,
e.g., with variable length records, haul record 1 followed by the catch
records for haul record 1, followed by haul record 2; |ength-frequency records
woul d be appropriately enbedded in the catch data. In fact, sone formal data
base managenent system packages require such an enbedded hierarchical physica
organi zation of the data

There are a nunber of disadvantages to such an organization. First, the
hi storical specinmen data would not necessarily fit in the structure, e.g.
in some cases, it would be subordinate to the Iength-frequency data, other
tinmes subordinate to catch data, and sonetines subordinate only to a master

index record. Next, programs that only needed to process a single record
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type |1 e.g., catch data, would have to account for the other record types

if only to differentiate themfromthe desired data. And if in a data
retrieval problemit is necessary to exanine a subordinate record prior to
selecting a superior record, the program nust save the superior records
exam ne the subordinate records, and then process the superior records

Al though such a progranm ng schene nmight be inplenmented for resource survey
data, the programming effort would rapidly escalate if nore data types

were to be added to the data hierarchy.

As an alternative to such a physical hierarchy, the survey data are

physically organized into separate files:
1. Master index file,
2. Haul file,
3. Position file,
4. Catch file,
5. Length-frequency file, and
6. Specinen file.

Advant ages of such an organization include the ability to include all of
the historical specimen data: the ability to handle optional data, such as
position records; simplicity--programs for a single type of data need only
process that record type; and extensibility--additional data types can be
and have been, added to the structure w thout changing existing prograns.

One probl em induced, though, by the physically separate file types is
that of joining related information fromtwo separate files. That is accom
plished by using the DVBIII relational utility, devel oped at NWAFC, which
can be called as a subroutine by progranms, or it can be executed as a stand-

al one nmain program
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For exanple, to calculate catch per unit effort, the catch weight is
needed from the catch record, and the effort (either duration or distance
of net tow) is needed fromthe haul record. The DMSIII utility perforns this
associ ating function to produce a hybrid file containing catch wei ght and
effort. This hybrid file then becomes the data source for the actual
calculation, the dividing of catch weight by effort. This process is
illustrated in Figure 2.

The relational utility allows the associating of data fromtwo or nore
different files that have sone data el ements in common. As such, given any
record in the survey data base, any corresponding data from any, even the
same, file type may be produced by the relational utility.

Furthernore, the relational utility allows associating information with
files outside the i mediate domain of the data base, provided that the two
sets of data have some data elenments in common. The relational utility is
the "glue" that binds the data base together, and it is the mechanism for
associating internal data with external data. A nore conplete description
of the relational utility is in Appendix H.

Figure 3 shows how data in separate files might be associated via the
relational utility. The arrows indicate selecting a record and then
associ ating the corresponding records in the file type at the end of the
arr ow. The data itens listed on the arrows are the data itens that are

contained in both files

St andar ds
An area of paranount inmportance in establishing a data base is that of
standardi zation of the data. Easily overlooked, perhaps because of nore

i medi ate needs, standards are crucial to the longer-termuses of the data
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CPUE PROGRAM

2 )\
Haul file Catch file
(effort) {catch weight)
DMSIII
relational
utility

|

Hybrid file
(catch & effort)

|

Divide catch
by effort on
each record

|

CPUE report

Figure 2. --Catch per unit effort (CPUE) calculation via the relational
utility. Haul records and catch records have vessel, cruise, and haul
nunbers on both files. Hybrid records have catch weight and effort on

each record.
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Figure 3. --Relating data in separate files. Arrows show exanples of how
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base. Wthout standards, all of the standardization issues/problens are
encountered for each retrieval of data fromthe data base rather than just
once as data are entered into the data base.

In fact, a lack of standardization may prevent the establishing of a
data base, may render a data base useless, or make retrieval so time-consuning
and costly (for having to repeatedly work the problens of standards) that the
data base becomes ineffective

Areas of data standardization treated in the establishing of the resource
survey data base included media standards, format standards, neasurenent
standards, taxonomic standards, and quality control standards

Medi a standardization was the first area of data standards addressed in
the data base. Historical data existed on decks of punched cards wth enbedded

rubber bands, paper clips, and penciled notes. Considerable effort was devoted

to interpretation of the groupings of data and the special notes. Qher data
was on nmagnetic tape from other agencies. Sone data were in published and
unpubl i shed journals and reports that required transcribing into a machine-
readabl e form

Fornmat standardi zation neans that all of the records for a particular
kind of data need to be in the same format. This area of standardization was
especi al | y necessary because nmuch of the data originated in various organi-
zations, each with a unique data format. Format standardization is inportant
even when dealing with one organization's internal data, because formats
usual |y change over tinme, and historical data are not always converted into
the new fornat.

Measurenent standards assure that all of the values for a particular
data itemare in the sanme units of neasurement, e.g., that all catch weights

are in pounds, to the nearest tenth of a pound in decimal places
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Taxononi ¢ standards need to be applied -to biological identifications in
the data base to ensure that the nonenclature is valid, clear, and consistent
with systematic revisions.

Codi ng standards establish that all instances of a particular code, e.g.
vessel code, have the same neaning, e.g., vessel name, and that there is
one and only one code for a particular neaning, e.g., for the NOAA ship

MIler Freeman that there is only one code, "21"

Di fferent coding conventions have been used at NWAFC over the past years,
and it has been a sizeable chore just to establish a unique vessel code table.
The standardi zation of coding is not conplete yet (which may indicate that
it is a continuing process) since, for exanple, coding conventions differ in
the separate functional areas

Data quality control standards are necessary to assure that the data are
correct and conplete. A nunber of data editing programs are used to check
the data, beginning with data entry of field data on programed data | oggers.
Checking continues on the data throughout its progression to inclusion in
the data base. Exanples of editing follow

1. Range checks on val ues
(a) logical limts, e.g., no latitude mnutes over 60 or |atitude
degrees over 90;
(b) reasonable limts, e.g., afish length exceeding 1200 mm
which in some cases is acceptable, and in other cases not;
2. Duplicate records check, e.g., two catch records for the sane
vessel - crui se- haul - speci es;
3. Mssing data fields, e.g., missing species code or mssing weight;
4, Mssing records, e.g., no parent haul record for a subordinate catch

record;
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5. Relationship of data to other data and if conparisons are reasonabl e,
e.g., average weight per fish in a-traw sanple exceeding by two
standard devi ati ons the average weight per fish for that species in
other sanples; and

6. Inventory of data val ues.

Sof tware Resour ces

Maj or Program G oups
The software, or conputer progranms, link the survey data base with the
users of the data. This is acconplished with various categories of prograns:
1.  Analytical prograns,
2. Map plotting prograns,
3. Ceneral wutility prograns,
4, Data management prograns,
5. Data editing and checking prograns,
6. Oher prograns, and
7. Subroutine library prograns.
Alist of the main prograns by functional category is in Appendix B.

The anal ytical prograns are used for the standard processing of the
resource survey data. Relatively standard anal yses and products include using
program CPUE to conpute reports of catch per unit effort, i.e., relative den-
sity, for sets of individual sanples; using program RANK, to conpute val ues of
frequency of occurrence and nean catch per unit effort, i.e., nean relative
density, for all species and other catch itenms within a set of sanples, and
list them in descending sequence; using program Bl OVASS and the area-swept
nmet hod (Al verson and Pereyra 1969) to conmpute the popul ation wei ght and

nunber for a species froma set of sanples taken within an area surveyed, and



31

to compute the size conposition of the apparent population, i.e., distribution
of popul ation nunber anong length intervals; and using program AGE/ LENGTH,
to determ ne mean | engths-at-age and the distribution of popul ati on nurmber
anong age classes. Additional descriptions of the analytical programs are in
Appendi x |.

A map plotting program MAP, and associated plot work file programs
are used to present survey results on a geographical map with optional coast-
line features. Various analytical programs "feed" a plot work file to the
map program Wwhich superinposes the results on a conputer-drawn nmap. Results
that can be plotted in this manner include sinple haul data, e.g., station,
nunbers, sanpling depths, bottom water tenperatures, using program STATI ON,
val ues of species catch per unit effort using program CPUE, val ues of medi an
length, or sex ratio, using program LLF/40; and val ues of the catch per unit
effort of particular size or age classes of a species using program LI M T/ CPUE.
Details of the map plotting prograns are included in Appendix J.

The general utility prograns are the building blocks of a system and
are perhaps the first capabilities that should be devel oped. Wth the exception
of three programs (SELECT/ SPECIES, |NVENTORY/ SPECIES, and GROUP/ SPECIES),
the general utility programs used in the RACE software system are independent
of the nature, content, or subject matter of a data base system These utilities
could be used in a business, administrative, or sone other scientific system
totally unrelated to fisheries resource assessnment work. The utilities are not,
however, machi ne-i ndependent or independent of the operating system Anmong these
utilities are the progranms SELECT, DMBIII, COWACT, SORT, and CONVERT/ METRI CS.
These particular utilities, and some others, exist not only as stand-alone
mai n prograns, but also as subroutines so that these capabilities may be

harnessed in other application programs. For exanple, the BIOVASS program
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has 13 calls to DMBIII, 3 calls to CONVERT/METRICS, 11 calls to COWPACT, and
9 calls to SORT

The general utilities, particularly DVBIII and SELECT, constitute a mech-
ani smfor extending the use of the data base beyond the range of the existing
software. For exanple, via SELECT and DVSIII|, data may be extracted fromthe
data base and routed into other analytical and statistical packages such as
"SPSS," the Statistical Package for the Social Sciences (Nie et al. 1975).

The data managenent prograns are used to maintain the data base files and
to keep the data in proper order. The SORT/BINE and SORT data nanagenent
prograns sort the survey haul, position, catch, |ength-frequency, and specinen
data in order, primarily by vessel, cruise, and haul nurmbers, and species code.

The other function of the data management programs is to support changes
to the data items. Although there are sone specific file update prograns for
changing certain data itenms, there are no general naster file update prograns
for the data base. Instead, when a change needs to be nade to a data item
the conputer vendor's text editor package, CANDE, is used. Then the character
(sonetimes called "EBCIDC') files are converted to binary by the MAKE/ BINE data
management prograns. Some checking of the data is performed by the MAKE/ BI NE
programs. The binary files are expected by all of the analytical programs,
whi ch enforces another kind of standardization. Binary files can be transformed
back into character versions for inspection and updates by the MAKE prograns.

Nunerous data editing and checking prograns are used to detect erroneous
or mssing data

O her prograns are used seldom or only by a single person, rather than
by the entire organization. These include the species code dictionary prograns

and the coastline construction prograns.



33

In addition to the main prograns, there are about one hundred subroutines
that are in a library. Some of these subroutines are versions of the general
utility progranms, nmentioned before. Qher routines are for latitude and | ongi-
tude conversion, graphics, and for scanning paraneters. As new application
prograns are witten, the portions of themthat can be used in other future

prograns are witten as subroutines and included in the subroutine library.

Data Files Related to Software

In addition to the survey data files and the software, there are a few
other data files that are part of the system These include the species code
dictionary, which is accessed by many application progranms that report
speci es names since only the species codes are carried in the catch, |ength-
frequency, and specinen data records. Simlarly, a gear code dictionary
carries sanpling dinmensions (nean net width and height, where available) for
the various gear codes. A coastline file, accessed by the MAP program is an
extract of the world Data Bank-11 coastline with digitized coastline, rivers,
i sl ands, |akes, and state and national boundaries. For rapid access to the
coastline data, there is a coastline index file

A summary of the software and related files is presented in Table 2.

St andar ds

Just as data standards are essential for a data-base system so are pro-
gramm ng standards inportant for the software. Two primary objectives for
sof tware devel opment for the RACE survey data-base systemare that software is
generalized and institutionalized

Generalizing software means that programs are developed with a view toward
general solutions to specific problens, the specific problens being those

encountered in fisheries resource assessnent work. Generalizing the software



Table 2.--Summary of software and related file sizes.

Number of
characters’
Number of disk space
Files of files (millions) Notes
Source programsl/ 576 8.2 135 Main programs.
‘ ’ 98,104 lines of code.

Multiple files per
main program.

Object programsE/ 271 7.3 1 file per main program,
1 file per subroutine
library entry, and other
object modules.

Coastline file 2 6.5 528,529 points. '

: Index file is 2,167 records.

Includes Pacific coast of
Central and North America,
equator through Alaska; and
the Pacific coast of Asia,
Siberia through Hong Kong.

Miscellaneous files 66 1.7 Species code dictionary,
gear code dictionary, news .
file, and obsolete source
programs.

Documentation files 135 1.3 14,700 lines of documentation.

X Primarily FORTRAN and some ALGOL.

2" Machi ne | anguage code.

ve
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inplies that the sane, or simlar, problems in the organization can be sol ved
with the sane software

Software that is institutionalized is nade available to the organization.
Thi's neans: (1) alibrary of object prograns nmust be available at all tines,
(2) the prograns nust be documented so that people will know how to use the
software, (3) the software nmust be maintainable so that errors can be corrected
and that capabilities can he extended, and (4) users are inforned of changes
to the software

Details of the software standards are given in Appendix K The standards
are somewhat informal and flexible in that not all of the programs neet all of
the standards. Also, the programming staff is small--2 persons--and as such
the standards are |less rigorously policed than they mght be in a larger group
Nonet hel ess, the standards express how programs are witten for the group

[llustrative of one of the standards is Table 3 which shows the vol une
of coment statements in some of the programs. The enphasis is on placing the
progranmm ng docunentation in the source programitself by using coment state-
ments rather than trying to maintain separate docunents such as flowcharts;
nonconput er - based docunents are sel dom maintained. A separate user's docunent,
conputer-based, is maintained though in addition to the source programfile.

Institutionalizing and generalizing the software is a nmarked departure from
traditions of assigning programers directly to individual investigators. I't also
means nore costly software devel opment, initially, than the "quick and dirty"
approach. The nore costly software devel opnent is recognized in the literature
by Brooks (1979:4-6), who differentiates software products into four categories:

1. A programthat can be run only by its author;
2. A programm ng product--a generalized, tested, docunented,

mei nt ai nabl e, and extendabl e product;



Table 3.--Comment statements in source prograns.”

Program : ;I:;:;ir of Percentage Numberv of Percentage
file name Lines " comment lines comments2/ nohblaﬁnk comments nonblank comments
BIOMASS 1,646 517 31 355 22
RANK 1,348 431 32 252 ' 19
SUB/CROSSG 1,055 - 527 50 7 384 36
AGE/LENGTH 2,287 850 37 481 21
SUB/LORAN i,189 503 42 . 329 28
SUB/SELECT 1,237 486 39 311 25
CPUE 742 7 239 32 115 ' 15
DLG/01 : 828 341 ‘ ‘ 41 ' 197 | 24
MAP/SUB/CTLCRD 740 257 35 115 | 16
SUB/BINEX 232 100 43 57 | 25

Total 11,304 4,251 38 2,596 23

1/ This sanple is not necessarily statistically random Rather, these are a few of the larger or
frequently used routines that illustrate the enphasis placed on comments in the source prograns.

2/  Not all comment statements have text on them  The substantive comrent statements are indicated
inthe right-nost two colums in the table. Blank comment lines are often used for spacing, itself a
val i d docunentation technique.

9¢
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3. A programming system--a collection of interacting, related, and
coordi nated prograns for acconplishing |arge tasks; and
4. A progranmmi ng systens product--a programmng systemthat is
general i zed, tested, docunented, maintainable, and extendable.
His estimates are that a programm ng product is at least three times as costly
as a program (that does the same function), and that a progranm ng systens
product is nine times as costly as a programw th the same function.
The RACE software nmight best be characterized as a progranmm ng product
in the termnol ogy of Brooks. The return on the investnent in generalizing
and institutionalizing the software, though, is the solving of a problem

once rather than repeated, diverse efforts.
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SYSTEM FUNCTI ON

Data Fl ow

Control of the survey data flow begins with the entering of the field
data in programmeble data |oggers aboard ship. Data recorded on on-deck
sampling forms and | ength-frequency strip charts are transcribed into the
termnal via pronpting and editing prograns. (Crab specimen data are entered
directly on the termnal via sound-powered headsets without internediate
on-deck forms.) Printed and magnetic cassette tape copies of the data are
produced by the termnal

The data | oggers aboard ship performfirst-level editing, such as range
checks, assure necessary conpleteness, and assure a consistent format for the
field data as well as provide a machi ne-readabl e output needed for tinely.
subsequent survey analytical results

At the end of each leg of a cruise, the data tapes are transmtted into
the conputer at NWAFC by the data manager, Wwho also checks (via checking
programs) for, and corrects, any transmssion errors

O her survey or historical data may be entered into the system by having
the appropriate forns transcribed (keypunching or key-to-tape service) and
| oading the data onto disk files. Transformation into the standard data
formats is often necessary for external or historical data, but reformatting
prograns and the conmputer systenmis text editor facilitate this process.

The scientific party responsible for the survey or the analysis of the
data then perfornms the editing, checking, and correcting of the data. Numerous
data editing programs are used in this phase of the data flow The corrected
data files are subnmitted to the data manager, who reviews and rechecks the
data and adds the data to the master data base files while the scientific

party continues with their analysis of the survey data.
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Subsequently, the data may be retrieved fromthe nmaster data base by the
end user of the data, with or without the consultation or assistance of the

data nmamnager. The survey data flow is illustrated in Figure 4.

Data Base Managenent

Contrary to some uninformed belief, data base managenent is not automatic
in this survey data-base systemnor in any data-base system  Some aspects of
data base managerment nmay be performed with software (as with the extensive
inventory of data editing and checking prograns, and general utilities such
as the SELECT and DMSII| prograns), but an essential ingredient for data base
managenent is the assigning of responsibilities to a specific person for
carrying out the proper data base managenent procedures. For the RACE survey
dat a-base system that person is the data manager.

Besides responsibilities for data flow, the data manager also keeps and
assigns codes, e.g., vessel codes and gear codes, and disseninates system
docunent ati on. Al so, the data nanager provi des advice and assistance to others

who use the system

Data Base Retrieval

A dat a-base systemis designed for certain kinds of retrieval (or for
general types or classes of data retrieval). The approach taken to a data-base
systemand its design determne the kinds of retrievals that are possible and
also dictate the necessary nethodol ogy.

Sonetines existing applications in an organizationare rewitten with a
data base management system package w thout extending the functions of the
appl i cations. Martin (1976: 322) described such a phenomenon as only proving
t hat data-base systens are nore expensive than the previous systens. Such

inpl enentations are commonly, and nistakenly, called data-base systems nerely
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because a vendor's data base managenent system package is used in inplementing
the new applications; they are truly not data-base systens because of the |ack
of integration of data across functional boundaries. Hence, data retrieva
possibilities are linmted to the scope of the original applications.

Ot her data-base systens are designed for applications that are peripheral
to the mission of the organization; that is, they are not used for acconplishing
the normal work of the organization. Rather, such data-base systens are supple-
mentary to, or layered on top of, other systens, but renmoved nonet hel ess from
the nmission-oriented nainstream work processes.

In contrast to such data base approaches, the RACE survey data-base system
is, first, a mechanismfor acconplishing the normal work of the organization
Second, it is a mechanismfor integrating the data resources across functiona
boundari es. Data retrieval techniques for each of these aspects of the data-
base system are presented bel ow

The RACE survey data-base systemis designed to support the resource
assessnment work on a survey by survey basis. A general strategy to follow
in using the systemfor analyzing data for a single survey is to select the
desired records (haul, position, catch, |ength-frequency, and specimen) onto
separate files, and route only those desired records into the analytical
prograns. Frequently, an investigator will want to assign strata codes to
haul records prior to running the analytical prograns that aggregate the
results by statistical subdivisions

Many anal ytical prograns that read a haul file and a subordinate file,
e.g., catch or length-frequency, automatically select the subordinate data
corresponding to the haul records. Thus, it is often unnecessary to select

for exanple, a subset of a catch file after selecting a subset of a hau
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file. Program DMSI || can be used to select a subset of records that correspond
to another subset of records, if that is desired or necessary.

In addition to the nornmal work of an organization, a data base is the
mechani sm for cross-functional uses of the data resources. An organizing
principle for the RACE survey data base was the integration of the data across
multiple surveys, as docunmented in a formal conversion plan (Mntel 1980) prior
to converting the systemonto the new computer at NWAFC. Establishing a data
base that truly integrates data. across functional boundaries makes possible
new uses of the data resources and can even change the nature of the work
that an organization does, such as a change from single survey analysis to
mul tisurvey analyses, and interdisciplinary approaches to, and uses of,
the organization's data

Wth integration of the nultiple surveys and the features of the rela-
tional data base concept as inplenmented at NWAFC, data base retrieval can
begin with any field on any type of record. Associated data can be retrieved,
even if it is of a different record type, and hybrid data records can-be
produced for subsequent anal yses.

Five exanpl es of data base retrieval problens were prepared in conjunction
with the RACE conversion plan. The new (now current) system was exercised
with these five exanples to verify the viability of the data-base system and
to denonstrate its capabilities. These exanples are presented in Figures 5-9
to illustrate only some of the retrievals that are now possible with the RACE
survey dat a-base system

Navi gation of the data base, the moving from problemto solution via the
nunerous prograns and other steps, is not automatic, however. A data retrieval

probl em usual 'y invol ves many steps, and there are usually many paths to the
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Receive
request
Data
' manager

MASTER Select bad
HAUL performance

FILE tows

|

‘ Sort by
Selected latitude,
haul records longitude

(optional)

List

|

Selected
hauls

Report back

Figure 5. --Data base retrieval exanmple 1: A commercial fisherman wants to
know all places in the Gulf of Al aska where we have ripped trawl nets during
fisheries surveys so that he, and others, can avoid them



Figure 6. --Data base retrieva
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MASTER

HAUL

FILE -
SELECT
by vear,
latitude,
longitude

Selected .
haul records

MASTER
CATCH
FILE

DMSIIt

{select corre-

sponding catch)

l

Catch records
for hauls
within block:

'

INVENTORY
SPECIES
program

Species list .

examle 2:

What fish and invertebrate species

have been encountered-since 1975 in a rectangul ar bl ock bounded by | atitudes

N1 N2,

and by longitudes W, W?



MASTER Select by List of
INDEX year & survey | . vessel-

cruises

Hauls for DMSIII MASTER
specified . (select corre- HAUL
- vessel-cruise sponding hauls) FILE
MASTER list
CATCH
FILE
Y
Select by Select by MASTER
species species LENGTH-
FREQUENCY
(LF) FILE

Catch for LF for
pollock . pollock
DMSIII - | . oMs
(select catch for (select LF for
corresponding ‘ corresponding
haul) hauls)
Catch, LF, pollock,
pollock, ‘ 1975 EBS
1975 EBS

6

Selected haul, catch and
LF files to biomass program

Figure 7. --Data base retrieval example 3: Repeat the estimates of walleye
pol | ock, Theragra chal cogramm, popul ation biomass and | ength conposition
for the 1975 eastern Bering Sea (EBS) survey.
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MASTER
CATCH

FILE

Select by MASTER

species _ HAUL
FILE

Catch for ) DMSIII

Yellowfin sole . (select corre-

sponding hauls)

|

Hauls where Sort by year,
Yellowfin Iatltgde,
‘sole caught , longitude
{optional)

i

List

'l

Desired hauls

Figure 8. --Data base retrieval exanple 4: \Were have all traw sanples been

located in which yellowfin sole, Limanda aspera; have been caught in the
Bering Sea?
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Select haul &
catch files as in
previous
example

DMSHII Catch for
(combine data) Yellowfin sole

Year, latitude,
longitude,
catch & effort

Hauls for
Yellowfin sole

Assign
statistical
block *
Extract with Sort by year &
statistical statistical block
block
Environmental
Calculate ' summary file
mean CPUE by " produced by
statistical block * CPUE.bV ' ) other programs
statistical :
block
Environmental
summary by
statistical block
DMSIII
combine
CPUE and
temperature by To subsequent
statistical block analysis programs

Figure 9. --Data base retrieval exanple 5: W want to exami ne the nean catch
per unit effort (CPUE) of yellowfin sole in the Bering Sea versus nean sea
temperature (or sonme other environmental data from an external, e.g.,
oceanographic summary file) by year, by |/2 degree latitude and |/2 degree
longitude statistical blocks. Asterisks indicate steps requiring new prograns.



49

sane result. Hence, consultation with the data nmanager is recomrended for

successful and efficient use of the system

Security Contro

Security, an inportant consideration in any system was also addressed
in the RACE conversion plan. The data security and access privileges as
defined in that plan are shown in Table 4.

I ndi vi dual conputer users are responsible for the data files on their
account nunber(s), for all transactions against their files, and for backups
of their data files. The data manager is responsible for the survey data
base, and is the only person who can alter or delete data fromthe master
data base files. Qher users have read-only access privileges to the master
data base files.

The conputer operating system has commands for granting or prohibiting
access to data (and program) files. Furthernore, selective privileges can
be extended to certain account nunbers while allowing other, or no, privileges
to all others. Generally, though, file security is either "private" (only the
owni ng account nurmber may modify the file), or "public in" (neaning that any
user on the conputer may read, but not alter, the file).

Addi tional support is provided by the conputer center staff who create
dai ly backups of disk files that are accessed each day. Usual Iy these daily

backups are available for a maxi mumof two weeks, after which they are purged
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Table 4.--Summary of data security and access privileges for the Resource
Assessnent and Conservation Engineering Division (RACE) survey

dat a- base system (from Mntel 1980).

Wo Who can Who can Who is respon-
File type creates it change it read it si bl e for backups
Sour ce RACE RACE RACE Manager of
prograns progr amer s progr ammer s progr ammer s progranmi ng
Bound RACE RACE Any users Manager of
application programmer s programmer s at Center progranm ng
prograns
I ndi vi dual Survey staff Survey staff Any RACE Survey staff
survey files and RACE and RACE user

dat a manager data manager
Multiple survey RACE dat a RACE data Any users RACE data
data bases manager manager only at Center manager
Systemwi de RACE dat a RACE data Any users RACE dat a
files (species manager manager at Center manager

dictionary, ADP
codebook,
documnent ati on)
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SYSTEM ADM NI STRATI ON AND PERSONNEL

A nunber of personnel roles were crucial to the devel opment of the
RACE survey data-base system  Such roles might be filled simlarly in the
devel opment of other data-base systens of a simlar magnitude.

First, and perhaps paranount, management mnust recogni ze and desire the
capabilities that a data-base system can provide for an organization. This
recognition may often be expressed in terns of personnel resource allocations
in direct support of a data-base system

Next, an overall administrative role is necessary for defining the various
ot her technical roles and responsibilities for a data-base system  Then, the
pl anni ng and design of a data-base system need to be carried out and docunent ed.
The overall administrative role, planning, and design at NWAFC were perforned
by one person who al so served as one of the two programmers for the project.

The progranmi ng rol es al so invol ved docunentation, sonme training of others,
and consultation with users

A data nanager's role is crucial, too. First, there are enornous conversion
responsibilities for transferring the data into the new system standardi zing
the data, checking, and resolving the nunerous data questions that arise. Al so
the data manager trains and assists others in the organization in the use of
the new system Two persons were assigned to these conversion tasks for the
RACE dat a- base system

O these two persons, one continues in the ongoing role of data manager
after the initial conversion effort. Nunmerous continuing responsibilities
i nclude naintaining the master data base files and ADP code tables, e.g.
vessel code and gear code tables, nmintaining security backup copies of the

data base files, quality control and checking new data added to the data
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base, disseninating docunentation and assistance to the users of the system

and serving as a first-level reference for questions about the system
Recognition of these various roles is inmportant in the devel opnent of

a data-base system A successful data-base systemis truly a group effort

and a group result that cannot be acconplished by any single person
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SYSTEM ACCESS

RACE Division Users

The survey data-base systemis available for use on-line, 24 hours per
day, 7 days a week. Any person with a current NWAFC conputer account nunber
may access and use the docunentation libary and major prograns. And subject
to certain authorization controls, data may be retrieved fromthe major area
data bases or accessed in the formof sonme other user's copied, or unique,
temporary files. New data may al so be provided by the user or entered inter-
actively with some prograns, e.g., program NORM SEP

Conputer services at the NWAFC are provided by the Ofice of Fisheries
Information Systems (OFIS), tel ephone (206) 442-1541. (Questions regarding
conmputing services, telephone nunbers for accessing the conmputer, account
nunbers, and any service problens should be directed to OFIS

RACE Division users are advised to work in close cooperationwith the
Division's data manager, Ken Weinberg, telephone (206) 442-7796. The data
manager should be able to provide the npst current information regarding the
status of particular data, information regarding any current problenms affecting
uses of the survey data-base system information regarding any undocumented
speci al know edge required for use and interpretation of data, and to recommrend
if any potential conflicts mght result fromprelininary or shared uses of data.

Exanpl es of probl ems where undocunented special know edge might be required
for the correct interpretation of survey data include cases where unique and
unrecorded coding, e.g., strata codes in haul and specimen data, remain in
the data; cases where unique and unrecorded biasing factors, e.g., artifacts
of sanpling design, vessel fishing powers, any variances from normal sanpling
gear performance and selectivity, were present in the inplenentation of the

field survey; any unreliability in the biological identifications; and any
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exceptions to normal standards of measurenent. To explore or resolve ques-
tions such as these, it will probably be necessary to contact the persons
most familiar with the data of interest.

An inportant aspect of sharing data is showing courtesy and recognition
for the work of others. Mst of the Division's survey data have been estab-
lished in the data-base systemas a result of the interest and work of
several research groups and many individuals. Success in sharing data, then,
requires an atnosphere of responsibility and trust: good communication of
pl ans/intentions between individuals and groups, avoidance/resol ution of
conflicting goals, a spirit of working together, and full acknow edgment of

contri butions.

O her NWAFC Users
O her NWAFC personnel who would |like to use the survey data-base system
are free to do so, but are advised to first contact the RACE data manager for
current information and assistance. NWAFC users working fromlocations other
than Seattle may want to make arrangements with the OFIS for delivery of their

conputer outputs by mail, if this service has not already been requested.

Q hers
QO her persons, not affiliated with the NWAFC, may subnmit requests to the
RACE Division for information searches and summaries fromthe survey data-base
system  For these services or further information, please contact Dr. Mirray
L. Hayes, Director, Resource Assessnent and Conservation ngineering Division,

2725 Mbontl ake Boul evard East, Seattle, WA 98112.
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APPENDI X A

Program Docunent ati on Exanpl e

PROGRAM MAP,.

PROCRAX MAP DRAXS A MERCATOR PROJECTION MAP ON THE
CALCOMP PLOTTER. VARIOUS COASTLINE,RIVER,STATE AND NATIONAL
BOUNDRIES MAY BE INCLUDED IN THE PLOT.

STATIONS THAT HAVE BEEN DEFINED PREVIQUSLY ON A PLOT
KORX FILE MAY 8E PLOTTED WITH VALUES SHOWN BESIOE EACH STATION.

FILE DODEFINITIDNS

FILE 1= PLGT WORK FILE C(OPTIONAL) "ON FAMILYNAME®™ IF NOT RACE USERCODE
IF YDU WANT JUST A MAP WITHOUT STATIGN PLOTTED,
BUT WITH COASTLINEsE.G. RUN THE FROGRAM WITH JUST FILE 5
ASSIGNED.

FILE 2=PLOTY TITLE FILE COPTIONAL) *ON FAMILYNAAE™ 1F NOT RACE USERCODE
IF SPECIFJED, THE TITLE APPEARING ON THIS FILE
WILL BE THE TITLE APPEARING ON THE PLOT.
THIS FILE WQULD BE ONE CREATED BY,E«G.»
THE CPUE PROGRAM AND PASSED TO THE MAP PROGRAM

FILE 3=BINARY COASTLINE FILE (OPTIONAL)

FILE &= BINARY COASTLINE INDEX FILE COPT1ONAL)
THESE COASTLINE FILES WOULD BE REASSIGNED ONLY IF
YGU ARE USING A NON=STANDARD COASTLINE.

FILE S5S= PARAMETER FILE(REGUIRED)

FILE 6=PRINTOUT ‘

P AR ANETER SYNTAX

<PARAMETERS>23= <SMOOTH PARAMETER> (OPTIONAL)
<SHOOTH O PARAMETER> (OPTIONAL)
<«COAST PARAMETER> (OPTIONAL)
<RIVER PARAMETER> (OPTIONAL)
<STATE PARAMETER> (DPT]ONAL)
<NATION PARAMETER> (OPTIONAL)
<NOPLOT PARAMETER> (OPTIONAL)
<RANK PARAMETER> (OPTIONAL)
<HEIGHT PARAMETER> (OPTIONAL)
<NIDTH PARAMETER> (OPTIONAL)
<BOTTOM PARAMETER> (REQUIRED)
<TOP PARAMETER> (REQUIFRED)
<LEFT PARAMETER> "(OPTIONAL)
© ¢RIGHT PARAMETER> C(OPTIGNAL)
<TITLE PARAMETER> (OPTIONAL)
<COMMENT PARAMETER> (OPTIONAL) ‘
<TITLE LETTER TYPE PARAMETER> (OPTIONAL)
<STATJON LETTER TYPE PARAMETER> (OPTIONAL)
<BORDER LETTER TVYPE PARAMETER> (OPTIONAL)
<TICK PARAMETER> (OPTIONAL) ~
<BORDER LABEL PARAMETER> (OPT10NAL)
<FANCY 3 LINE BORDER PARAMETER> (OPTIONAL)
<DECIMAL PLACE PRINT PARAMETER> (CPTIONAL)
<TRACE VALUE PARAMETEFR> (OPTIONAL)

<SMQOTH PARAM>233 SMOOTH <SMOOTH INTEGER>

<SMCOTH INTEGER>33= <NN> (IF SPECIFIED ONLY EVERY “NN=
POINTS IN THE COASTLINESRIVERS,AND
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PARAMETER DEFAULTSS

PLOT HEIGHT= 9.0 INCHES

PLOT WIDTH= 12.0 INCHES

HEMISPHERE = NORTH

HEMISPHERE = MEST .

TITLE LETTER S1ZE=0.1Q0 INCHES

STATICN LETTER SIZE= 0.10 INCHES

BORDER LETTEN SIZE=0.10 INCHES

BOUNORIES TOP,BOTTOM,LEFT,RIGHT= IF OMITTED THE PROGRAN

‘ WILL SCAN THE OATA AND DETERMINE

THE BOUNDS,FOUNDED TO THE NEXT
10 MINUTES,AUTORATICALLY

WITHOUT TICK PARAMETER NO TICKS WILL BE DRAWN
MAJOR TICK SIZE Q.14 INCHES

MINOR TICK SIZ2E 0.0 INCHES

BORCER LABELS= THE FOUR CORNERS WILL BE LABELED

UNLY COLUMNS 1-72 MAY BE USED FOR PARAMETERS.
PARAMETERS MUST BEGIN IN CULUNMN 1.

ONLY ONE PARAMETER MAY APPEAR ON A LINE.
PARAMETERS MAY NOT CROSS LINES.

REGISTRATIUN HARKS

REGISTRATION NARKS ARE ODRAWN BY THE PLOTTER AND SERVE AS THE
KEY INDICATOR FOR A MECHANJCALLY SUCCESSFUL ORAWING.

THE MARK IS COMPGSED OF TWOJ INVERTED RIGHT ANGLES. WHEN

THESE TWO ANGLES SHARE A COMMON YERTEX CAPPEAR AS A PLUS ™+* SIGN)
THAN THE PLOT HAS OBEEN DRAWN SUCCESSFULLY=--EXCEPT IF GLICHES

WERE TRANSMITTED. HOWEVER IF THERE ARE ERRORS IN THE USER'S
PARAMETER CESIGNATIONS THAN THE RIGHT ANGLES WILL NOT 3C
JOINEC TOGETHER. IN THIS CASE THE REGISTRATION MARKS WILL BE
SEPARATED., REGISTRATION MARKS CAN BE FOUND IN THE LOWER

RIGHT =-HAND CORKER OF THE PLOT.

PRUGRAM LINMN]ITATIONS

L)EITHER ALL FOUR CORNERS OF THE PLOT MUST BE SPECIFIED OR NONE,
2INAPS FOR THE SCUTHERN HEMISPHERE ARE UNTESTED.

3)MAPS WHICH SPAN ACROSS 0 UEGRéES LATITUDE ARE UNTESTED.

4)IMAPS MUST NOT SPAN MORE THAN HALF THE EARTH IN WIDTH.

PROGRAMN MAP EXAMPLES
WFL EXAMPLE 1t

7BEGIN JOB PLOTS
QUEVE = 605
FETCH = "PLEASE REFER 70 JO8 INSTRUCTIONS®;
INSTRUCTION 1
PLEASE USE SMALL (11%) PAPER FOR THIS PLOT.
START PEN ON RIGHT SIOE WITH A 1= MARGIN,
EALL POLINT PEN.



61

CANY STZE PAPER AND ANY PEN WILL BE 0.K.)
JOHN COE ROON 768E 4424545
THANK YOU.;
RUN CRACEQU10)OBJECT/MAP ON RACE;
FILE S5=MAP/PARMS;
2ENC JOB. I

PARAMETER FILE FOR WFL EXAMPLE 1z
CFILEIMAP/PARMS .

SMOOTH 30 .
COAST
SMOCOTH 20
NATION

HIGH 9.0
BOTTON S000
TOP 6300 o
LEFT 15000
RIGHT 13500
TICKS
LABELS

WFL EXAMPLE 22

?2BEGIN J0B PLOT?

QUEUE = 803 o

FETCH = "PLEASE REFER ¥0O INSTRUCTION BLOCK™;

INSTRUCTION |}
PLS USE LARGE PAPER FOR THIS PLOT,
USE BALL POINT PEN STARTING ON RIGHTS]IDE"
¥ITH 3 INCH FMARGIN
IF PROBLENMS OCCUR CALL JOHN DOE
2=4545 THANKS?

RUNCKRACECO10)C3JECT/MAPIFILE 1=PWORK ON NWAFC3

FILE 2=PTITLE ON NKWAFCZFILE S(READER);

DATA

SHMCOTH 20.

COAST

SMOOTH 10

RIVER

HIGH 18,62

" WIDE 28.35

TO0P 6100

BOTTOM 5400

LEFT 17€00

KIGHT 15600

TYPET 0.10

TYPES U.05

TYPEB 0.10

FANCY

TICKX 13500,"W"+60,10,0.10,0.05

TICKY S400,"N"»€0,1050.10,0.,05

LABELX 13500,"W"»300

LABELY 5400,"N",450

PLACES 1

2ENC JCB.

THIS RUN UT!L[ZES‘FILES CREATED BY THE CPUE PROGRAM
CALLED PWORK AND PTITLE LOCATED ON NWAFC PACK.
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THE MAP DRAWN WILL HAVE A FANCY 3-LINE BORDER WITH MAJOR
LONGITUCINAL TICK MARKS PLACED EVERY DEGREE AMND MEASURING 0.10
INCHES LONG. MINOR LONGITUDINAL TICK MARKS WILL BE PLACED

EVERY 10 MINUTES AND MEASURE 0.05 INCHES LONG. LATITUDE TICK MARKS
WILL BE SPACEDC AND SIZED AS THE LONGITUINAL TICKS WERE, BEGINNING AT
5600 NORTH. LONGITUDE ANC LATITUDE LABELS WILL BE DRAWN

EVERY 5 AND 6.4 DEGREES RESPECTIVELY. CPUE NUMBERS WILL BE PLOTTED
10 THE FIRST DECIMAL PLACE.

CUE STIONS & ANSWNERS
Q1 WHAT IF THERE IS NO PLOT CREATED?
At RUN ThE PROGAAM THRU CANDE USING THE NOPLOT OPTION
"AND HAVE THE OUTPUT DIRECTED TO YOUR TERMINAL
FILE 6(REMCTE). ANALYZE YUUR LISTING FCR ERRORS.
@3 HOW DO YOU GET A PLOT WITHOUT COASTLINE BUT WITH STATIONS?
A: DO NOT INCLUBE THE "COAST= PARAMETER. . ‘

FEATURES STILL 710 BE TESTED AS OF 127227803
1) AUTOMATIC SCAN OF DATA FOR MAP 3CUNDS
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PROGRAM GROWFIT.

GROWFIT 15 DESIGNEOD TO FIT EXTHER THE VON BERTALANFFY FUNCTION
OR THE GENERALIZEO GROWTH FUNCTION YO SIZE-AGE OR WEIGHT=AGE DATA.

" THIS PROGRAM IS A MODIFICATION OF A PROGRAM KRITTEN B-Y DAVID SOMERTON
CENTER FOR QUANTITATIVE SCIENCE IN FISHERIES» FORESTRY AND WILDLIFE.
UNIVERSITY OF WASHINGTON, FEBRUARY 1977.

THE VON BERTALANFFY FUNCTION
L= LINFo (1.=EXP( =K+(T~=T0) ))
IS A THREE PARAMETER MODEL WHICH HAS AN ASYMPTOTIC UPPER BOUND
AND NO FINITE INFLECTION POINT. IT JS USED TO FIT LENGTH-AGE DATA.

THE GENERALIZED GROWTH FUNCTION

W= RINFe (1.=EXPC =Ke(T=T0) ))e«DELTA
IS A FOULR FAFAMETER MOOEL WHICH HAS AN ASYMPIOTIC UPPER AND LOWER
GOUND AND AN INFLECTION POINT. IT IS5 USED TO FIT WEIGHT=AGE DATA
OR LENGTH=AGE DAfA WHICH DISPLAY AN INFLECTION.

AN OPTION IS AVAILABLE FOR CALCULATING WEIGHTING FACTOKS FOR FITTING
WEIGHT OF LENGTH MEASUREMENTS WHOSE VARIABILITY INCREASES WITH AGE,

PRIMNTED OUTPUT... ‘

1) THE PRCGRAM AAME, INPUT FILE NAMES» AND PROGRAM PARAMZTERS.

2) CUUNTS OF THE NUMBER OF RECUFDS READ AND NUMBER OF RECORDS
SELECTED.

3) THE REPORT TITLE AND SPECIES CODE, NAHE; AND SEX.

4) THE NUMBER OF DATA VALUES», THE INITIAL AND FlNAL PARAMETER
ESTIMATESs, AND THE RESIDUAL SUM OF SQUARES.

5) THE FAFAMETER VYARIANCE~-COVARIANCE MATRIX.

LIMHITATIONS
3000 GBSERVATIONS = THE PRDGFAH WILL TERMINATE IF THIS LIMIT
) EXCEEDED.

F1LE DEFINTITITIONS

FILE 1=INPUT BINARY SPECIMEN FILE(REQUIRED)
FILE S=TANPUT PARAMETER FILE (REQUIRED)
FILE 6=PRINTOUT

PARAMETER S YNTRAKX
< PARAMETER > 3:1= < SPECIES. PARANETER > (REQUIRED)
< INITIAL PARAMETER > (REQUIRED)

< TITLE PARAMETER > (OPTIONAL)

< SEX PARAMETER > (REQUIRED).

< FIT PARAMETER > (REQUIREL)

< WEIGHTING FACTOR PARAMETER > (REQUIRED)
< COMMENT PAKAMETER > (OPTIONAL)

A

SPECIES PARAMETER > 3:3= SPECIES < SPECIES CODE »>
SPECIES = < SPECIES CODE >

< INJTIAL PARAMETER > 3:= INITIAL < L INF >»< K >»< T0O > (VON BERTALANFFY)
INITIAL < L INF >s< K >»¢< TO 2>5¢< DELTA > (GEN.GROWTH)
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<« TITLE PARAMETER > 3t= TITLE < REPORT TITLE >
TITLE = < HREPORT TITLE >

< SEX PARAMETER > 3:= SEX < GENDER >
SEX = < GENDER >

< GENDER > 33= MALE -
FEMALE
UNSEXED
OTHER
ALL

FIT PARAMETER > 2:= FIT AGE=LENGTH
FIT AGE-WEIGHTY

A

A

WEIGHTING FACTGR PARANETER > 3= WEIGHTED
: NOT WEIGHTED
UNNEITGHTEC

A

COMMENT PARAMETER > 33= COMMENT < COMMENT TEXT >
‘ : X < COMMENT TEXT >

PARAMETER DEFAULTS:
1)<SEX PARAMETER>: *SEX = ALL"®
2)<FIT PARAMETER>: =f 1T AGE-LENGTH"
J)<HEIGHTING FACTOR PARAMETER>: "UNWEIGHTED"

NOTES.es

1) AT MCST ONE OF EACH TYPE OF PARAMETER SHOULD BE ENTERED,
IF MCRE THAN ONE PARAMETER UF A GIVEN TYPE IS ENTERED THEN
THE LAST ONE ENTERED WILL BE USED.

2) IF THERE ARE ANY PARAMETEK SYNTAX ERRORS JHEN THE PROGRAM
WILL TERMINATE AFTER ALL PARAMETERS HAVE EEEN READ.

PARAMETERS ARE FREE FORM, WITH THE FULLOWING EXCEPTIUNS:
1) ONLY COLUMNS 1=72 MAY BE USED FOR PARAMETERS.

2¢) ONLY ONE PARAMETEK MAY APPEAR ON A LINE.

3) A PARAMETEF MUST JEGIN AND ENU UN THE SAME LINE.

COMPUTATIONAL METHODS<..

THE GROWTH FUNCTIONS ARE F1T USING THE INSL MONLINEAR LEAST SQUARES
ROUTINE 2X55Q. THIS ROUTINE STARTS WITH THE INITIAL PARAMETER
ESTIMATES ANO ITERATIVELY IMPROVES THEM UNTIL A WINIMUM IN

THE RESIDUAL SUNM OF SQUARES IS FCUNDe IF THE INITIAL PARAMETER
ESTIMATES ARE QUITE CLOSE TO THE TRUE YALUES, CONVERGENCE IS DIRECT
AND RAPIO. IF THE IHNITIAL ESTIMATES ARE RATHER POOR-~GREATER THAN ‘AN
UFRDER OF MAGNITUDE AWAY FROM THE TRUE VALUES--THEN CONVERGENCE MIGHT
NOT BE ACHIEVED. IF THIS UCCURS THE PROGRAM WILL PRINT AN ERROR MESSAGE
AND THE BEST ESTIMATES FOUND TO THAT POINT. THESE BEST ESTIMATES
SHOULD BE USED AS INITIAL ESTIMATES IN A SECCND KUN.

WHEN THE VARIABILITY OF WEIGHT OR SIZE MEASUREMENTS INCREASES WITH AGE,
KEIGHTING IS NECESSARY TO PRODUCE PARAMETER ESTIMATES WITH MINIMUM VARIANCE.
KEIGHTING FACTURS ARE ESTIMATED B8Y A TWD-PART PROCESS.

F165T» A GKOWIH FUNCTION IS FI1 T0 THE DATA KITH NO WEIGHTING.
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Program Docunent ati on | ndex



AGE/LENGTH (272C/1981)
LIST/AGE/LENGTH (1/27/81)
AGE/LENGYH/PLOY (7/22781)

FPC (5/711781)

LLF/35 (4717E€1)

LLF/40 (12/1/7€0)

CPUE (12/1/780)

NORM/SEP C(4/1/E1)

PLOT/LF (2/19781) .

RANK (2/20/81)

TAXA (1271780)
CATCH/FISHING/POWER (1271760)
LIMIT/CPUE €5/11/81)
LENGIH/WE IGHT/PLOT (1/23/781)
LENGTH/WEIGHT/REGRESSION (3/19/81)
LENGTH/SUMMARY (1/712781)
dIQMASS (2/113/80)
LIST/SI12ECOM? (3712781)
CLUSPAK (4/716/61)

GROWFIT (3/30/81)

SEGROUP (4s8781)
MATURITY/ZLENGTH (1727/81)
LIST/MATURITY/LENGTH (27/9/61)
STATION C€371€/E%)

HAf (1/719781)
LIST/PLOTRORK (4/147/81)
UNDﬁRIPLOY (4/79781)

COAST/MAKE/BINE (2/19/81)
CCAST/MAKE/INDEX (2719/781)
COAST/CHECK/INDEX (2/19781)
COAST/SELECT/SEGMENTS (2/19/81)
COAST/CGMBINE/INDEX (2/19/81)
COAST/PRINTEA/PLOT (2/19/281)

ANALYTICAL PROGRAMS

che kARt kA Neboadade

AGE~LENGTH KEY AND POPULATION ESTIMATES B8Y LENGTH AND AGE CLASS
PRINTS JUTPUT FROM AGE-LENGTH PRUGRAM

VON EERTALANFFY AGE=LENGTH PLOT

DETERMINES IF FISHING PONWER COEFFICIENTS NEED TO BE APPLIED TO CATCH
LENGTH-F REQUENCY SUMMARY BY SPECIES, SEX AND HAUL

LENGTH COMPOSITION BY HAUL

CATCH PEF UNIT EFFORT BY HAUL AND SPECIES

SEPARATES NORMALLY DISTRIBUTED COMPONENTS FROM A GROUP

PLOTS POPULATION ESTIMATES BY LENGTH

RANKS SPECIES BY FREQUENCY Ok CPUE IN SETS OF HAUL SAMPLES

COMPUTES NUMSBER OF SPECIES TAKEN PER STATION

DIYIDES CATCH WEIGHT ANJ NUMBER B8Y FISHING POWER COEFFICIENT
GENEFATES CPUE PLOT WORK FILE BY SEXs, SIZE AND AGE RANGES
LENGTH/WEIGHT PLOT

LINEAR LEAST SQUARES REGRESSION OF WEIGHT ON LENGTH

GENERATES UNWEIGHTED SIZE COMPOSITION FILE FROM LENGTH FILE

COMPUTES POPULATION B1UOMASSs, NUMBER». AND LENGTH COMPOSITION

LISTS CONTENTS OF A SINARY SIZE~COMPOSITION FILE

CLUSTER ANALYSIS PACKAGE

FITS GROWRTH CURVES TO LENGTH-AGE OR WEIGHT=AGE OATA FROM A BINARY SPECIMEN FILE
A SERIES CF PROGRAMS FOR ANALYSIS OF SPECIES ASSOCIATIONS

PRINTS MATURITY/LENGTH KEY ANC ESTIMATES POPULATIONS 3Y LENGTH AND MAT. CLASS
PFINTS OQUTPUT FROM MATURITY/LENGTH PROGRAM

SELECTS HAUL DATA FIELDS FOR PLDTTING & GENERATES PLOT WORK FILE

MAP PLOTTING PROGRAMS

(A A EAEINEE L IELRES YR

ORAWS MERCATOR PROJECTION MAP & SUPERIMPOSES PLOT WORK FILE OATA
LISTS THE CONTENTS OF A 3INARY PLOTHWORK FILE
ELIMINATES OVERPLOTYING - RESOLVES MULYIPLE STATIONS IN A GRID

COASTLINE CONSTRUCTION PROGRANS

Aedhiantd Abesd g eNNN WAARNRTES

CONVERTS CHARACTER WDB=-2 CUASTLINE FILE INTO BINARY
CREATES WDB=-2 BINARY INDEX FILE

CHECKS VALIDITY OF COMB3INED COASTLINE INDEX FILES
WDa=-2 COASTLINE FILE WITH SEGMENTS FOUND IN INDEX FILE
UPDATE A COMBINED COASTLINE INDEX FILE

PLOTS COASTLINE FEATURES
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SPECIES/EDIT (12/17/80)
SPECIES/SORT (1271780)

DOCUHMENTATION (5/77/81)

PRINT/SCALE/LABELS (5/713/7¢€1)

GEOCEYIC/TO/Z/LORAN (4/22781)

SELECT (12/1/80)
DMSJIII (2725/¢81)

INVENTORY (2/12/81)
CONVERT/NETRICS (2/12/81)
COMPACT C€1723/81)

REFORNAT (12/1/8Q)

LONGER (12/71/€0)

RGEN (3/17€1)

.UTAH/SORT (4/713/781)
SORT/BINE (2/12/81)

MAKE (6724781)

MAKE/BINE (6/24/781)
SELECT/SPECIES (6/24781)
INVENTORY/SPECIES (1271780)
GROUP/SPECIES (12/1/780)

SPECIES CODE DICTIONARY PROGRAMS

SREE NS ARNEE SEANAARNEEINY BEIEETRNSN

@ENERATES SPECIES COOE DICTIONARY, INDEX AND SINARY FILES
SORTS SPECIES COOE CICTIONARY ‘

MISCELLANEDUS

LA A AR AR ENZESN,]

PRINTS A CHARACTER FILE SPACED FOR LETTER SIZE PAPER

" CRUISE PREPARATION

EENEAd SeAANBRNOARND

PRINTS LABELS TO PUT IN OTOLITH VIALS OR SCALE ENVELOPES
CONVERTS LATITUDES AND LONGITUDES TO LORAN COOROINATES

GENERAL UTILITY PROGRAMS

; %
LA AR SR SN R YA NSS SIS ELEED X S

SELECTED BINARY RECORDS ARE WRITTEN YD A NEW BINARY FILE
RELATIONAL DATA BASE MANAGEMENT UTILITY

PRINTS VALUES & FREQUENCIES OCCURRING IN A BINARY FILE -
METRIC CONYERSIONS OR ARITHMETIC ON ANY FIELDS OF A BINARY FILE
REQUCES A SORTED BINARY FILE ON OUPLICATE KEY FIELDS

REFORMATS CHARACTER FILES

ADDS WORDS ONTO AN EXISTING BINARY FILE

REPORT GENERATOR FOR BINARY FILES. (REFM0O010 PROGRAM)
INTERACTIVE. SORT A CHARACTER FILE. (NMML1000 PROGRAN)

SORTS A EINARY FILE

CCNVERTS A CHARACTER FILE INTD A BINARY FILE

CONVERTS A BINARY FILE INTC A CHARACTER FILE

SELECT DATABASE RECDRDS BY SPECIES CODE.

LISTS THE SPECIES FOUND IN A BINARY FILE

REASSIGNS SPECIES CODES TO GROUP CODES ON CATCHs L=F» OR SPECIMEN DATA
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LIST/ZHAUL (12/1780)
LIST/CATCH (12/71/784Q)
LIST/LENGTH (12/1780)
LIST/Z/MASTEAR/INDEX (€/24781)
LIST/STATION (4722/81)
LIST/POSITION (1271780)
LIST/ZSPECINMEN (12/1780)
MAKE/BINEZHAUL (1271789)
MAKE/BINE/ZCATCH (1271/80)
MAKE/BINE/ZSQUID (4/722781)
HAKE/BINE/ZLENGTH (1271780)
MAKE/BINE/ZSTATION (4722/€1)
MAKE/BINE/POSITION (1271780)
MAKE/BINE/SPECIMEN (12/1780)
MAKEZHAUL (12/1/780)
MAKE/CAICH (12/1780)
MAKEZLENGTH (1271780}
MAKE/POSITION (12/1/80)
NAKE/SPECINEN (12/1780)
SORT/BINEZHAUL (5/721781)
SORT/Z/3INE/ZCATCH (5/21/81)
SORT/BINE/ZLENGTH (5/21/81)
SORKT/BINE/POSTITION (57217¢81)
SORT/BINE/SPECIMEN (5/21/81)
SORT/HAUL (5/21781)
SORT/CATCH (5/721/781)
SORT/LENGTH (5/721/81)
SORT/POSITION (5/721/81)
SORT/SPECIMEN (5/21/81)
UPDATE/EASTER/INDEX/NAMES (8/725781)
GENERATE/ZMASTERZINDEX (6724/81)

DATA MANAGEMENT PROGRAMS

*AeN LB ARAAE R NE] TANSORNETEW

PRINTS BINARY HAUL FILE
PRINTS BINARY CATCH FILE
PRINTS BINARY LENGTH FILE

DATABASE MASTER INDEX FILE: DATES, POSITIONS, NATION, SURVEY, RECORD COUNTS

LISTS A BINARY STATION FILE WITH LORAN RATES AND READINGS
PRINTS BINARY POSITION FILE

PRINTS 3INARY SPECIMEN FILE

CONVEFRTS EBCDIC HAUL FILE TO BINARY

CONVERTS EBCDIC CATCH FILE TQ SINARY

MAKES A BINARY FILE FRUM AN EBCDIC FILE WITH SQUID DATA
CONVERTS EGCDIC LENGTH FILE TO BINARY

HMAKES A BINARY FILE OF STATION DATA

CONVERTS EBCDIC POSITION FILE TO BINARY

CONVERTS E3COIC SPECIMEN FILE TO BINARY

CONVERTS BINARY HAUL FILE 10 EBCDIC

CCNVERTS BINARY CATCH FILE Td E£BCDIC

CONVERTS BINARY LENGTH FILE YO EBCODIC

CCNVERTS BINARY POSITION FILE TO EBCDIC

CCNVERTS BINARY SPECIMEN FILE T@ EBCDIC

SORTS BINARY HAUL FILE BY VESSEL,CRUISEsAND HAUL

SCRTS BINARY CATCH FILE BY VESSEL, CRUISE» HAUL, AND SPECIES

SORTS BINARY LENGTH FILE B8Y VESSEL, CRUISE, HAUL» SPECIES, SEXs & LENGTH

SORTS BINARY POSITION FILE BY VESSEL, CRUISE, AND HAUL
SORTS BINARY SPECTMEN FILE BY VESSELs CRUISE, HAUL, SPECIES,
SORTS CHARACTER HAUL FILE BY VESSEL, CRUISE, AND HAUL

SEXs LENGTH

SCKTS CHARACTER CATCH FILE 8Y VESSEL, CRUISE, HAUL, AND SPECIES

SORTS CHARACTER LENGTH FILE BY VESSEL, CRUISE, HAUL, SPECIES»

SORTS CHARACTER POSITIUN FILE BY VESSEL» CRUISE» AND HAUL

SEX, LENGTH

SCRTS CHARACTER SPECIMEN FILE BY VESSEL, CRUISE. HAUL, SPECIES, SEXs LENGTH

UPDATE NAMES TN DATABASE MASTER INDEX FILE
GENEFRATE OR UPDATE DATABASE MASTER INDEX FILE
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DLG/01 (12/1780)

DLG/09 (12/1780)

DLG/10 (1271780)

DLG790 (1221780)

0LG/91 (1271/80)
DLG/CRAB/CHECK/RANGE (S/11/81)
DLG/CRABR/CCHPARE (5/13/81)
DLG/HAUL (1271780)

. DLG/SORT (1271/780)

DLG/CATCH (12717E80)

DLG/LENGTH €12/71780)
DLG/POSITICON (1271/80)

DLH/05 (S5713/E1)

HCA/Z10 (12/1/780)

LHC/15 (3726/7¢€1)

LHC/96 €12/1780)

LLF/27 (1271780)

PHC/15 (1271780)

WGT/10 (1271/80)

AUDIT/LF €3730/781)

AUDTT/ZHAUL (3730/81)
AUDIT/CATCH (1/739/781)
AUDIT/POSITION (3/30/781)
AUDIT/SPECINEN (3/30/81)
LORAN/AND/DISTANCE (6724/781)
MERCEZADULT/AND/ZJUVENILE (571378}1)
CONVERT/CEPTHS (2/12781)
POSITION/MOVE/HAULDF (6724781)
POSITION/MOVE/DFPZHAUL (6/24/E81)
POSTITION/PICK/DF (6/247E81)
POSITION/PICK/LATLONG (6/724/781)
DUPLICATEZLENGTH (1271780)

DATA CHECKING» EDITING» AND LISTING PROGRAMS

EEEY RNPEARARANE AAEANAANSTE AN CRAN QRGN AR NAdad

CHECK DATALOGGER OUTPUT FOR FORMAT &t TRANSHISSIDN ERRORS

EDIT DATA LOGGER SPECIES NAMES

EDIT DATA LOGGER SPECIES CODES

DATALGGGER PERFORMANCE SUMMARY

DATALCGGER PERFORMANCE SUMMARY

FLAGS UNREASONABLE DATA IN CRAB DATA LOGGER RECORDS

CCOMPAFES CRAB COUNTS ON DATA LUGGER FILE AGAINST BINARY CATCH
CREATES DATA LOGGER HAUL FILE

SORTS DATA LJGGER FILES.

CREATES DATA LOGGER CAICH FILE

CREATES DATA LOGGER LENGTH FILE

CREATES LATA LOGGER POSITVION FILE

CHECKS CRAB DATA LUGGEK RECIXDS FOR FORMAT ERRORS

PRINTS DUPLICATE BINARY CATCH RECORDS

HAUL & CATCH RECURD CRUSS REFERENCE

CHECKS SPEED & DISTANCE BETWEEN HAULS

LENGTH & CATCH FILE CROS3 REFERENCE

PRINTS HAUL & CATCH FILES 8Y HAUL

AYERAGE WEIGHT PER FI1SH

GUANTITATIVELY SUMMARIZES BINARY LENGTH FILE BY VESSEL AND CRUISE
QUANTITATIVELY SUMMARIZES BINARY HAUL FILE BY VESSEL AND CRUISE
QUANTITATIVELY SUMMAKRIZES BINARY CATCH FILE BY VESSEL AND CRUISE
GUANTITATIVELY SUMMARIZES BINARY POSITION FILE BY VESSEL AND CRUISE
QUANTITATIVELY SUNMARIZES BINARY SPECIMEN FILE 8Y VESSEL AND CRUISE
COMPUTES LATITUDES, LONGITUDES, DISTANCE TOWED FROM LORAN READINGS
COMBINES CATCH t L-F DATA FOR TWO SPECIES CODES INTU ONE

CONVERTS DEPTH METRICS ON HAUL RCCORDS

PLACES CAPTAIN®S ESTIMATES OF DISTANCE TOWED ONTO POSITION FILE
STARTING POSITIONS MOVED ONTO HAUL FILE

INTERACTIVELY SELECTS DF FROM POSITION FILE FOR THE HAUL FILE
INTERACTEIVELY SELECTS LAT & LONGS> FROM POSITION FILE FOR HAUL FILE
PRINTS DUPLICATE LENGTH RECIRDS
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APPENDI X C

ADP Codebook Excerpt

ADP COCE BOOK = AUGUST 20, 196%
RESOURCE ASSESSMENT AND CONSERVATION ENGINEERING DIVISION

THE DATA CODES PRESENTED IN THIS MANUAL ARE A CURRENT SUMMARY OF
COOES LISTED IN THE RACE OIVISION®S CENTRAL OATA PROCESSING SYSTEN
CODE FILE. THIS VERSION REPLACES ALL PREVIQUS DATA CODE LISTS.

THE PURPOSE OF THESE CODES IS FOR CODING OESCRIPTIVE INFORMATION

FOR USE ON THE RACE DIVISION®S HAUL=POSITIUN FORNS, SPECIES CATCH FORMS,
LENGTH-FRECUENCY FORMS, SPECINEN FUORMS» PREDATOP=-PREY FORMS» AND TAG
RELEASE FOAMS.

THE SOUFCE OF THESE COOE LISYINGS IS NOW A SINGLE DISK FILE MAINTAINED
AT THE NWAFC» SEATTLE.. _NEW ASSIGNMENTS OF DATA CODES MUST BE
CONSIDEREC PROVISIONAL UNTIL THE NEN CODES HAVE BEEN CHECKLID HITH'

AND INCCRPORATED WITHIN» THE CENTRAL CODE FILE IN SEATTLE.

SUBMIT PROPOSED CODES TO THE OATA PROCESSING MANAGER, RACE, NWAFC.

TABLE OF CONTENTS PAGE
I A AR EREEEE R NAXN) ..',.
HAUL-POSITION FORH o « o o o« 3

SPECIES CATCH FORN o « o o o 7
LENGTH-FREQUENCY FORM o .o o 8
SPECIMEN FORM o o o o o o o 9
PREDATCR=PREY FORM o o « o « 11

TAG RELEASE FORM « o« o o o -» 13

SUPPLENENTARY TABLES

VESSEL CODE "« o« « » o « « o 15
GEAR CODE 4 o o o o o o o & 17
GEAR ACCESSORIES CODE o o o 22
MATURITY CODE o o « o o o « 24
EOTTON TYPE CODE o » ;‘. « . 28
LORAN FATES « o « o0 o« o o 30

TAGGING CODE o o o o o o o o 34



HAUL=POSITION
POSITION CARD
COLUMNS

L2 R RN 3]

1-2

15-1¢
17=19

20-22
23=25
26

NDOTE = IF YOU

AND DO NOT

72

FORM oP=-001 77-06-18

DESCRIPTION

etesateReeR

VESSEL CODE

SEE VESSEL CODE TABLE
CRUISE NUMBER

HAUL NUNBER

YEAR

MONTH

DAY

APPROXIHATE STARTING POSITION

DEGREES LATITUDE

MINUTES LATITUDE, IN TENJHS OF A HINUTE.

THERE IS AN IMPLIED CECIKAL POINT BETWEEN COL. 18 AND 19.

DEGREES LONGITUDE

MINUTES LONGITUDE., IN TENTHS OF A HINUTE.

THERE IS AN IMPLIED DECIMAL POINT BETWEEN COL. 24 AND 25.
HEMISPHERE 'W*' = WEST, *E' = EAST.

HAVE ACCURATE BEGINNING AND ENOING LORAN POSITIONS,
FILL IN ONLY THE APPROXIMATE STARTING POSITION

(TO WITHIN S NAUTICAL MILES, IF POSSI3LE)

CODE THE ENDING APPROXIMATE POSITION.

IF YOU HAVE DETERMINED POSITION dY MEAANS OTHER THAN THE LORAN READINGS,
E«G.» FROM A RADAR FIXs THEN ENTER THE STARTING AND ENDING POSITION
Y0 THE NEAREST TENTH OF A MINUTE.

27~-28
29-34

32-34
35-37

18

ENDING POSITION

ENDING DEGREES LATITUDE

ENDING MINUTES LATITUDE, IN TENTHS OF A MINUTE.

THERE IS AN IMPLIED DECIMAL POINT BETWEEN COLUMNS 30 AND 31.

ENDING POSITION DEGREES LONGITUDE

ENDING POISTIONs MINUTES LONGITUDE, IN TENTHS UF A MINUTE.
THERE IS AN IMPLIED DECIMAL POINT BETWEEN COL. 36 AND 37.
ENDING PUSITION, LONGITUDE HEMISPHERE.
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SPECIES CATCH FORM OP=002 77-06-17

COLUHMNS CONTENTS

(AR R AR X (2 AR ERLR]
1=2 VESSEL
CSEE VESSEL CODE TABLE)
3-5 CRUISE
6=8 HAUL
6367 SPECIES CODE

(SEE SPECIES CODE BOOK)
6873 KEIGHT TGO NEAREST TENTH OF A POUND,
THERE IS AN IMPLIED DECINAL POINT BETHEEN
COLUMNS 72 AND 73.
IF YOU HAVE A CATCHy BUT IT IS LESS THAN ONE-TENTH
OF A POUND, ENTER IT ON THE FORMS AS ONE-TENTH OF A POUND
(I.E.r ENTER A 1% IN COLUMN 73).
T4=79 NUMBER OF INDIVIDUALS

eo %1% = RECORD CODE PRINTED ON FORM FOR SPECIES CATCH RECORDS.
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LENGTH-FREQUENCY FORM 0P=-003 77-06-18

COLUMNS

LA SR AR R}

1-2

15-19

40=44

4“7

49=52
54=56

14|

19

DESCRIPTION

I AR R YRR RD}

VESSEL (SEE VESSEL CODE TABLE)
CRUISE
HAUL

TOTAL WEIGHT = FOR THIS SPECIES IN THIS HAUL -

TO THE NEAREST TENTH OF A POUND. ‘

(THIS SHOULD MATCH THE WEIGHT IN COL. 68-73 ON THE SPECIES
CATCH FORM,)

THERE IS AN JIMPLIED DECIMAL POINT BETHEEN COL. 13 AND 14.

SAMPLE WEIGHT = TO THE NEAREST TENTH OF A POUND.
THERE IS AN IMPLIED DECI#AL POINT BETWEEN COL. 18 AND 19.

SPECIES CDDE (SEE SPECIES CODE BOOK)

SEX

*19=MALE
$20=FENALE

* 30 zUNDETERMINED

LENGTH IN M.
FREQUENCY (MUST BE AT LEAST 001)

SUBSAMPLE TYPE

*1*=RANDOMLY SELECTED .
*29=STRATIFIED 8Y SIZE
$3¢=STRATIFIED RANDON

LENGTH TYPE
HBLANK»*0® OR *1' = FORK LENGTH MEASUREMENT.FROM
TIP OF SNOUT TO FORK OF TAIL.
*2'=MIDEYE TO FORK OF TAIL.
$3'=TIP OF SNOUT TU HYPURAL PLATE
Y4'=MIDEYE T0 HYPURAL PLATE.
*59=TOTAL LENGTH (EXTREMITY TO EXTREMITY)
65°=SNOUT TO SECOND DORSAL (E.G., RATFISH).
$79:=LENGTH OF CARAPACE FROM BACK OF RIGHT EYE SOCKET TO
END OF CARAPACE.
*8'=WdJ0TH OF CARAPACE.
9%=HEAD LENGTH (SNOUT TIP TO POSTERIOR OPERCULAR MARGIN)
*117=SNOUT TO ANUSCE.G.RATTAILS)
*12?=MANTLE. LENGTH(E.G. SQUID)

RECORD CUDE
*3v= ENGTH~-FREQUENCY RECURD» PRINTED ON FORMS.
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APPENDI X D

Dat a Record Formats Excer pt

HAUL RECORD FORNAT DINENSIUN‘HREC(ls) EQUIVALENCE/ZHAUL

BINARY ’ EXTERNAL

NORD MNEMONIC  FIELD ‘ FORMAT COLUMNS
[ A2 EER 2] ([ EE R R KNI [ R N N ] I 22X 2 X R ] [ E X EE N E ]
1 INACT ACTIVEZINACTIVE FLAG. c1 1

| 9=t=INACTIVE HAUL,
: BLANK=ACTIVE HAUL. :
1VES VESSEL , I3

2 2=4

3 ICRS CRUISE . ‘ 14 5-8

4 IHAL HAUL 14 9=12

5 IYEAR YEAR I3 13-15

6 INON MONTH S ¥4 16-17

? IDAY DAY ‘ 12 18-19
4 RLAT ' LATITUDE, +DDNM.MM F8.2 20-27

NORTH HEMISPHERE 15 BLANK OR ¢ SIGN»

SOUTH HEMISPHERE IS SIGNED -,

INTERNAL FORMAT ‘IS DEGREES AND .

FRACTIONS THEREOF .

EXAMPLE. 5& DEGREES 45 MINUTES NORTH

15 +5845.00 EXTERNALLY, AND ¢58.75 INTERNALLY.
9 RLON LONGITUDE.. +DDDMM . NM O F9.2 '28=36

EXTERNAL REPRESENTATION<.. WEST HEMISPHERE

1S SIGNED ¢ OR BLANK. EAST HEMISPHERE IS

SIGNED =.

ON INTERNAL REPRESENTATICN, POSITIONS

ARE IN DEGREES AND FRACTIONS THEREOF»

WITH POINTS IN EAST HEMISPHERE REPRESENTED

BY NUMHERS GREATER THAN 180,

EXAMPLE. 176 DEGREES 15 MINUTES WEST IS
REPRESENTED EXTERNALLY AS +17615. OO- AND
INTERNALLY AS 176,25

178 DEGREES» 30 MINUTES EAST IS
REPRESENTED EXTERNALLY AS =-17830.00» AND
INTERNALLY AS #181,.50

10 IGRDEP GEAR DEPTH», METERS 14 37-40
11 IBMDEP BOTTCM DEPTH» METERS . 14 . hl=44
12 IFST FISHING START TIHE 13 45=47

CALSO KNGWN AS EQUILIBRIUM TIME, TO THE
‘ NEAREST HOUR). .
13 ' DUR DURATION OF HAUL IN HOURS, F5.2 48-52

AND FRACTIONS THEREOF.
14 DIST " DISTANCE FISHED, F6.2 53=58
: NAUTICAL MILES, MM.MM ‘
15 THLTYP HAUL TYPE 13 59-61
16 ISTR STRATUM, I3 ‘ 62-64
17 ITRDEP TRACE DEPTH 14 ‘ 65-68
18 TMPSRF SUAFACE TENPERATURE F5.1 69-773
19 IMPGER GCAR TEMPERATURE F5.1 14-78

NOTE = MISSING TEMPERATURES ARE REPRESENTED
EXTERNALLY AS EITHER BLANKS OR =3.
INTERNALLY, MISSING TEMPERATURES ARE REPRESENTED AS -9,
20 ICLCUD CLOUD COVER 13 79-81
NOTE = MISSING CLOUD COVER IS5 RECORDED EXTERNALLY AS EITRHER
BLANKS OR =9.» AND TNTERNALLY AS =9, ‘
21 IBTYPE 60TTOM TYPE CODE I3 82-84
22 INIRE WIRE CUT», METERS I&4 85-88
" ALSO KNOWN AS *SCOPE*



29
30

IRPH
IGEAR
T1D00R
IDYNAM

IPERF
T1ECHO

VAR
YAR2

76

RPN

GEAR CODE

ACCESSQORIES CODE

DYNAMOMETER CODE
(=9=NISSING/BLANK FIELD)

PERFORMANCE CODE

ECHOSCUNDER CODE
(-3=MISSING/BLANK FIELD)

(BLANK COLUNMN)

VARIABLE FIELD 1§

VARIABLE FI€ELD 2

1% 89-92
I4 93-96
I3 97 =99
12 100=101
12 102-103
I2 104=~105
1X 106

csS 107-111
Cé 112-115

THE FOLLOWING FIELDS ARE CALCULATED AND SET BY THE PROGRAM
THAT CONVERTS EECDIC HAUL RECORCS TO BINARY.
THESE FIELOS WILL BE VISISBLE UON OUTPUT HAUL EBCD]C HAUL RECORDS
WHEM CONVERTING BINARY GACK TO EBCODIC,.

31

32
33

34

35

CATCH RECORD FORMAT

BINARY
WORD

TArawe

O ) =

LENGTH-FREQUENCY RECORD FORMAT

HINARY
WQARLC

(V.00 S FYR

~ o

ISBLAT

ISBLON
INPFC

ICZONE

IQTkR

MNEMONIC
I B NER BN
IVES
1CRS
THAL
ISPEC
WEIGHT
INUN

MNEMONIC
terenens
IVES
ICRS
TRAL
ISPEC

ILEN

1FREQ
ISEX

ISAMTP
ILENTP

(550 1§ S5EN»

STATISTICAL BLOCK LATITUCE.

FOR 172  (LAT) BY 1-CGLONG) DEGREE STATISTICAL BLOCKS.
553 15 550 30+4M N.)

(172 IS FOR 1720 XXM W.)
(180¢ FOR E. HEMISPHERE)

14 116-119

STATISTICAL BLOCK LONGITUDE 13 120-122
INPFC STRATUM COOE I4 123-126
A FUNCTION OF LAT,LONG.
DEPTH IONE I4 127-130
0-99 IS 20NE 100, 100-199 IS 200, ETC.
QUARTER (=F(MONTH)) 12 131-132
DIMENSION CREC(6) EQUIVALENCE/CATCH
EXTERNAL
FIELD FORMAT COLUHNS
[ EE R N ] tRdARCTr L2 B L ENRZRJ
VESSEL 13 1-3
CRUISE 14 4=7
HAUL 14 8~-11
SPECIES CODE, RACE 16 12=17
WEIGHT WHW oWHW.K MAX, Fe.1 18-25
NUMBERS 17 . 26=32
DIMENSION FREC(9) EQUIVALENCE/LF
EXTERNAL
FIELD FORMAT COLUMNS
LA EE R ] TN ETERN wERER AN
VESSEL I3 1-3
CRUISE 14 4=7
HAUL 14 8=11
SPECIES CODE» RACE 16 12-17
LENGTH IN MM : - 16 18-23
(SHRIM? SPECIES IN .1MM INCREMENTS)
FREQUENCY I5 24-28
SEX CJODE (1=Ms 2=F, 3=UN» 12 29=30
4=SHRIMNP CQCE) :
SAMPLE TYPE CODE 12 31-32

LENGTH TYPE CODE

12 33-34
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Tabl e E-|

.- - \W\est

VESSEL CKUISE

NsOMNESENS&»

715
T24
735
742
749
152
754
751
154
763
162
162
171
71
772
175
172
12
791
791
131
7191
792
794
601
801
803
802
8u1
801
80¢
812

Coast

DATE RANGE

YYrHDD
71 9

(2%

[
SFRONWNEsSFONANNDWVY

-
wn
N EDE®POOOVINY &~O0

801022
81 4172

3J2=INDEX RECORDS

YYMMCD
7110 3
72 513
7310 4
T4 95 9
T410 2
75 5 1
751024
751012
7510 2
76 923
76 92¢&
76 923
17 927
77 926
77 92¢
77 ©1e
77 915
77 921
79 423
79 427
79 &27
79 5 2
79 921
7919 3
80 927
8u 92¢
80 9 8
80 926
80 821
80 913
Eullly
81 424

nmast er

LATITUDE

DOHN .MM
4415.00
4245.00
4419.00
3406.00
4245.00
3359.00
3657 .00
4145.00
4617.00
3616.00
3516.00
3615.00
3403.00
3427.00
3406.00
3950.00
3904.00
4523.00
4656 .00
“616.00
44208.00
4524 .00
4327.00
4751.00
3647.93
36649.00
3659.00
4322.60
4000.00
47100.00
3235.90
42584900

i ndex.

RANGE

DOMM .MM
4610.00
44623,00
4611.00
4125.00
4449.00
4138.00
4£955.00
4931,00
4821.00
5131.00
5134.00
5135.C0
4829.00
4826.00
4945,.00
4339,00
4213.00
4619.00
4823.00
4219.00
£520.00
4620.00
754,00
912,00
4933.28
49462.90
4919.10
4753.30
4000.00
4700,00
3812.20
4442.10

LONGITUDE

CODMM . MN
12359.00
12409.00
12359.090
11924.00
12410.00
11840.00
12212.00
12403.00
12414.00
12155.09
12156.99
12159.00
1191E.09
12042.00
11940.00
12400.00 -
12347.00
12408.00
1244€.00
12423.00
12414.00
12421.00
i2642¢.00
12402.00
12152.25
12206.30
12224.54
12421.90
12430.00
12500.00
11924,20
12437.00

RANGE

DODH M. MM
12445.00
12450.00
12445.,00
12447.00
12453.00
12429.00
12725.00
12712.00
12517.00
12939.00
13003.00
12956.00
12542.00
12539.00
12722.00
12445.00
12614.00
12446.00
12542.00
12544.00
12452.00
12448.00
12523.00
12646.00
12713.56
12727.10
12707.90
12522.50
12430.00
12500.00
12337.50
12456.00

NATION SURVEY NAME HAULS

ODF AWFLATF
OOF ¢ WFLATF
CDFAWFLATF
PACIFHAKE
ODF A WFLATF
PACIFHAKE
PACIFHAKE
PACIFHAKE
PACIFHAKE
TERF PILDY
T6RF PILOT
76KF PILOT
77 HAKE/RF
77 HAXE/RF
HKZRF H/A
77 HAKE/RF
HK/RFH/ A
77 HAKE/RF
79P0F COOP
79P0OP COOP
79P0P COOP.
79P0P COGP
BKCOUINDEX
HERRING

30 HAKE/RF
30 HAKE/RF
HK/RF H/A
BXCODINOEX
RFISHCOMM.
RFISHCOMN.
BXCODINDEX
WIDRFBEHAY

96
59
102
60
93
69
115
121
ez
100
7
27
288
237
116
85
65
76
51
67
61
63
100
34
293
318
24
102
27
8
93
26

POSITN

- X -N-N-N-N-N-N-N-N-N- X

26

CATCH LENGTH

1,089
084
15441
808
1,091
790
1,746
1,713
g89
1,376
37¢
100
3,741
3,221
693
e3¢
1,014
1,002
717
852
672
528
243
148
3,072
3,184
367
246
241
35
224
272

0

/]

0

753

0
1,410
4,075
2» 907
102
25969
1,420
559
7,605
7,139
3.553
2,052
1+557
2+137
1,273
1,505
10041
1,524
2,253

290

60407
4,622
1,601
2,136
326
152
1,195
136

SPECHN
0

o

1}
4,683
0
2,093
1,968
2,089
LG4
2,402
.23

4,699
4»691
4,650
10411
3,200

792
1,068
3,225
1,091
1,384
3,386

800
Lsl71
5,068
1,979
1,995

358
1,533

8L



Table E-2. --Qulf of Al aska master

VESSEL CRUISE

4

2

2
620
€20
2

2
32
603
€30
604
620
€30
603
€04

15
1¢&
29
4

3
39
4ié
601
618
610
618
611
619
619
619
52
612
627
627
627
S4
62¢
628
628

-622

629

629

629

637

637
637
631
632

713
125
126
723
133

DATE RANGE
YYMMDD

53
54
54
57
57
S8

310
22¢
713
718
9 6
r22

591014

60

9 9
Si1
511
513
6 4
e19
e23
x4 -
914
917
2 2
e 3
215
423
622
622
625
711
821
910
911
919

124

124

520
712
713

826 -

616

214

828
825
711
925
T 3
39
830
417
6 9
510
722
825
510

YYMMOD

S3
54
54
57
57
68

6 7
4 6
9 8
929
919
731

591111
6010 3

61
b1
61
61

129
727
7129
914

611127
611118
611:27
611011

325
420
429
429
531
227
az7

-r44

815

6210 2
621126
6212 &
621019

31y

318
311
611
910
8 1
915
915
€16
228
97
914
ee?
928
926
516

701010

[
71
72
72
72
73

524
120
531
a17

928"

6 5

LATITUDE

DDVMHM .MM
5925.00
9930.00
5913.00
5346400
5344.00
5655.00
5922.00
5445.00
5454.00
5439.00
5339,00
5751.00
5425.00
5606.00
5332.00
5916.00
5849.00
5330.00
5339.00
S342.00
5720.00
5735.00
575€.00
5742.00
5711.00
SBS57.00
5651.00
5740.00
5816.00
5551.00
5755.00
5540 .00
5812.00
5540.00
5410.00
5554400
5333.00
5307.00
5616.00
S441.00
5116.00
58646.00
5556.00
5638.00
5402.,00
5820.00
5634.00
5629.00
5628.00
5627 .00
5406.00
5648.00

i ndex.

RANGE LGNGITUDE

DDHM.FH
5955.00
6107 .00
6107.00
5530.00
5548.00
5936.00
6102.00
5852.C0
5854 .00
5905.00
5856.00
6001.00
5812.00
5854 .C0
5816.00
60L0.00
5912.00
5846.00
5844400
5845.00
6014.,00
6020.00
6016.00
6003.00
5847.00
6047 .00
5945.00
6019.00
5926.00
6015.00
6015.00
5803.00
6001.00
5016.00
5951.00
5819.00
5839.00
5551.00
5930.00
5752.00
5649.00
6005.00
5619.00
5841.00
5938.00
6107 .00
ST18,00
5739.00
5710.00
5757 .00
5552.00
5846.00

DDDOMM,.MN
13937.00
14540.00
14452.00
16019.00
1594€E.00
15021.00
14552.00
13348.00
15124.00
15044.00
15112.00
13645.00
15125.00
15100.00
15128.00
14445.00
15203.09
14853.00

14630.00

148643.00
14458.00
14545.00
13715.00
14245.00
14633.00
14416.00
14015.09
14020.00
13717 .00
14215.00
13748.00
15144400
13426.09
14652.00
13135.00
14850.00
15050.00
15457.00
14927 .00
13400.00
12854.00
14820400
13505.00
15118.00
13328.00
14509.00
15130.09
15152.00
15242.09

A45123.00

15855.00
15127 .00

RANGE

DDDM M. AN
14015.00
14837.00
14826.00
16630.00

165631.00

15455.00
15013.00
13808.00
15630.00
15850.00
16501 .00
15032.00
16031.00
15500.00
16503.00
14852.00
15311.00
16502.00
16450.00
16430.00
1503E8.00
15028.00
14619.00
15030.00
15203.00
15029.00
15145.00
15129.00
14010.00
15530.00
15337.00
15530.00
14433.00
15541.00
14530.00
15432.00
17008.00
16706.00
15255.00
1365 3.00
13558.00
15035.00
13529.00
15625.00
14234.00
15224.00
15329.00
15349.00
15350.00
15500.00
16239.00
15521.00

NATION SURVEY NAME HAULS

- Us

Us-
uUs
us

EXPL
EXPL
EXPL
EXPL
EXPL
EXPL
EXPL
EXPL
IPHC
IPHC
IPHC
GRFSH
IPHC
IPHC
1PHC
GRFSH

EXPL

IPHC
1PHC
IPHC
GRFSH
1PHC
IPHC
IPHC
£ XPL
EXPL
IPHC
IPHC
IPHC
IPHC
IPHC
IPHC
EXPL
EXPL
FRBC
FRBC
EXPL
FRBC
FRBC
FRBC
FREC
EXPL
FRBC
EXPL
FRBC
SHRMP
SHRMP
SHRMP
SHRMP
GRFSH
SHRMP
GRFSH

YAKUT
PR . WH
PH. NN
SHUN
SHUM
KODK
KENAT
SE
KODK
KODK
KODK
YAKT
KODK
KODK
KDOK
PRuWM
€00K
KODK
KGDK
KODK
PRNM
KENAI
KENATY
KENAI
KENAI
PR.WN
KENAT
KENAI
KENAI
K0OK
KODK’
KODK
FA=YK
PR. WM
RFISH
RFISH
KODK
RF I SH
RF1SH
RFISH
RF I SH
KENAI
RFISH
KGDK

RFISH

K0ODK
KODK
KODK
KO DK

SHUM

79
120
178

61

36
109
101

k14
124
140
186

POSITN

-N-N-N-N-N-N-N_ - N-N-N-N-N-N-F-N-N-N-N-N-N-N NN NN~

CATCH LENGTH SPECHN

649
758
1,918

725 -

437
10493
1,097

315
1-580
1,593
1,768
1,771

623

866

7768

619

277

512

513

339

947
1,148

992

649

633
1+040

3795

6E2

356

236

476

96

192
2,848

513

315
b»287

377

244

421

584

997

128
1,102

87¢&
1,078

669
1,114

a27

630
1,583

622

356

132
270

- ' .
© .
OOVORLOOO0OOCOOOCOOOCCOOOOOOCCOOOOCODO0OOR0OOOCOOOECDOCOO0OOOOC
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Table E-2. --Qul f of Alaska master index (cont'd).

YESSEL CRUISE

4
2
14
it
2
14
14
1€
2
14
2
14
21
723

132
734
135
T41
T4k
743
151
751
753
753
762
763
s
172
173
T4
781
781
78 1
783
181
781
782
783
182
785
791
191
792
da01
802
8ul
801
a0l
802
803
201
eo1
801
804
812
et
611
811

DATE RANGE

YYNNMDD

73

523
826
829
415
717
91
4 1
5 3
626
97
410
9 8
126
7 &
727
8zl
321
327
413
610

YYMMDD

73

614

7319 7
731023

T4
T4

522
8 9

7419027

75
75
75

522
87
8 &

751033

76

524

T6lu2eE

&4
17
77
77
78
78
]
78
78
78
78

3 6
g1
8 8
923
324
611
5 4
g11
6 5
921
921

781016

18

9217

761116

413
210
715
413
710
8 6
815

8011 &

80
80
8o
8o
au

820
916
916
95
923

801120

€1
g1
a1
-3

“ 9
59
526
62E

LATITUDE

ODMM .MM
5634.00
5614.00
5423.00
5633.00
5302.00
5422400
S748.00
$5910.00
5510.00
5344.00
5444.00
5427.00
5528.00
5438.00
5453.00
5427.00
5737.00
5603.99
5940.00
5524.00
546G1.00
5407 .00
S414.00
5330.00
56339.00
5537.00
5534.00
5341.00
5433.00
3510.54
5432.50
5353.94
5114.20
5119.22
5218.16
5325458
5502.53
5643.80
5723.62
2440.72

5535.20

5348.80u
b641.80
5353.94

RANGE

DOMM . NH
5700.00
S€49.00
5624.00
5705.00
5430.00
5636.00
S€39.00
65017.00
5958.00
5634.00
5926.00
5634 .00
5828,00
5957 .00
5739.00
5634 .00
5813.00
5806.05
6052.00
5940.00
5615.00
5933.00
5918.00
5633.00
S705.00
6011.00
5807 .00
5954.60
5751.00
5810.94
5751.20
6016.18
5236,20
5624.30
5452.35
5535.20
5742.69
S812.18
5945.03
5d817.00
5807 .09
5740.50
5804410
5723.00

LCNGITUDE RANGE

DDOMN.MM DDDMM.HMH

15258.00 15348.00

15002.00 15642.00
15712.00 16241.00
15301.00 15347.00
16214.00 16752.00
15737.00 16306.00
15002.09 15233.00
14010.00 14748.00
14752.00 15717.00
15739.00 16631,00
13357.00 13957.00
15738.99 16317.00
164902.00 15631.00
13359.00 15051.00
13355.00 13628.00
i5735.00 16312.00
15001.09 15142.00
1493E.67 15609.60
14551.09 14325.00
13454,09 14252.00
13059.00 13458.00
13150.09 15503.00
13106.00 15540.00
1573E.u9 16712.00
1523Z.v0 15318.00
166440.00 15544.00

13428.00 15529.00 '

13455.00 16509.00
13249.00 13703.00
15226.67 15640,.,813
13246.70 13703.50
13547 .55 16430.06
17253.40-17323.00
16506.82-17043,.91
165135.68 12053.72
15849.40 16731.60
15531.39 16209.96
15209%.70 15455.00
13951.54 15356.20
13329.53 13544.30
15494.20 15612.20
1541€.90 16357.€0
13426420 13454410
15220.59 16430.94

NATION SURVEY

" GRFSH

" GRFSH

SHRMP
GRFSH
SHRHP
SHRMP
GRF SH
SHRMP
SHRMP
GRF SH
GRFSH
SHRMP

KODK

SHUM
KDDK

SHUM
KODK
YAKT

SHUM
INSD
SHUM
KODK
POLLXRF
GRFSH
SHRMP SHUM
GRFSHHARMT
GRFSHKODK

SHRHP

. GRFSH . PRNWM

BXCCDINDEX
RFISH SE
RF SELKODK
RF SELKODK
SHRWP
POLLK H/AC
GRFSH KDDK
GRESHLRF SH
GFSC.0M. RF
BKCUDINDEX
GRFSH KODKX
8XCODINDEX
1PHC JVHAL
GRFSHALEUT
GRFSHALEUT
GRFSH
SHRHP

ADFG SHRMP
ADFG SHRMP
ADFG SHRHP
RF1SH SE
POLLKHZAC
WHGULFBXCD
BKCODINDEX
IPHC JVHAL

105

52
g2
142
0
60
177
58
148
98
167
ar
156
156
71
ar
146
28
S5
70
&0
39
99

171
2
63
103

NAME HAULS POSITN

-
~
[-E-R o - N -N-N-N-N-N-N-N-N.N-N-N_]

w o VN
w oo

CATCH
614
1,075
2r442
486
722
2,590
868
3,763
1,282
2,845
1,470
3,031
1,902
591
284
2r581%
216
796
1,343
ra 4]
471
1,121
1,185
3,620
8

930
1,518
2r772

291
2,718

274
3,026
1,599
3,891

816
1,837
2s111

86b

561

506

288
1,410

91
1,045

LENGTH
0
5,158
0

0
2,671
0

0
15,828
5+570
0
45993
0
10,758
2» 448
633

0
1,623
br294
4s768
961
302
35631
3,008
0

[}
1,826
T o547
8,194
1,775
13,922
1,890
11,141
2,810
34,233
5,064
5,070
2,643
1,495
1,169
1,421
25545
6,208
686
4,735

3.161
2,973
471

0

Q
10,386
662
1,646
[¢]
2,465
2,115
0

402
2,238
7,004
72,976
1,673
11,583
1.736
1,774
2+522
1,151
550
553
110
109
45

58

0

732
482

0

08



Table E-3. --Bering Sea water index.

VESSEL CRUISE

2
€30
€20

- 591
€30
631
c02
€31
S03
€32
504

43
631
651
661
661
o711
671
681
681
691
691
101
701
7il
711
714
722
721
731
73L
733
134
741
741
782
143
751
152
751
151
751
751
761
761
761l
761
762
161
762
763
170
773
171

771

7171
180
742
781
781
781
7181
781

DATE RANGE

VYMNDD YYMMOD
59 8 6 59 8139
63 519 63 812
65 612 65 827
66 518 66 716
66 6 2 66 E19
67 531 67 729
67T 7 2 67 9. 5
68 6 1 68 710
68 621 68 720
69 & 1 69 625
65 630 69 9 6
70 531 70 629
7¢ 7 27082
71 536 71 630
716 6 71 6 9
71 723 71 831
72 528 72 7124
72 6 6 T2 627
735 2 73 624
73 618 73 629
71 626 73 718
727 973 812
76 5 5 74 611
74 6 2 76 610
74614 74 C )
Th 623 T4 724
7S 5 4 757 3
75 6 1 75 810
75 6 2 75 614
75 87 75 910
7S 87 75 930
75.818 751020
7€ 4 1 76 53]
76 421 76 613
7€ 421 76 620
76 513 76 714
76 529 76 & 9
76 6 4 76 619
76 72 2 7610 9
7€ 9 3 7610 9
17 525 717 6 1
77 6 4 77 € 5
17 6 6 77 619
77 710 77 8 8
77 & 2 77 811
78 21178 3 9
78 52078 1 17
78 6 6 73 817
78 618 78 7 &
78 618 78 €16
70 618 78 716
78 7 4 73 8 8

LATITUDE

DDMK .MM
6520.00
5430.00
5445.00
5119.00
5445.00
5465,.00
5114.00

5435.00
5115.00
S5444.00
5509.00
5437 .00
5351.00
5440.00
5438.00
5322.00
5445.00
5440.00
5440.00
56439.00
543€.00
5439.00
5438.00
5437.00
5437.00
5440.00
5431.00
5437.00
54137.00
5437 .00
5436.00
5431.00
3451.00
S5436.00
5440.00
5410.00
6304.00
6304.00
5524400
5440.00
5432.00
5356 .00
5505.00
5435.00
5432.00
5238.00
5500.00
5654.00
5219.00

° .00

RANGE LCNGITUDE RANGE

DOMM, M
6917 .00
5630.00
5915.00
5852.00
6000.00
6230.00
6102.00
6100.00
5845.00
5157 .00
5245.00

5123.00

5952.00
59904 .00
5841.00
5240.00
5€800.00
6510.00V
5890.00
5740.00
5800.00
5907 .00
5802.00
5740.00
5843.00
6005.00
5801,00
5763.090

b51641.00

6153.00
6023.00
5E46.00
5909.00
5950.00
6007 .00
5820.00
5805.00
6818.00
6811.00
5540.00
5841.00
SE01.00
5845.00
5815.00
5957.00
5740.00
6018.00
6015.00
61v0.00
6051.00
5746.83

DDDHN.MN DDDMM.HM
16348.00 16853.00
15900.00 16845.00
15830.00 16915.00
16017 .00-17926.00
15800.00 17200.00
15845.00 17000.00
16013.00-16445.00
15915.00 17400.00
1601500 17215.00
15845.00 16515.00
15946.00~17242.00
15915.00 15515.00
16015,00 17214.00
1601400 17545.00
15915.00 17400.00
16010.00 17015.00
15936.09 16852.00
16000.00 16750.00
15330.00 17930.00
15919.60 16500.00
164 135,00 17132.00

"1585€.00 16550.00

16216.00 12453.00
15916.00 16500.00
16135.00 17232.00
15816.00 17134.00
1614E.00 17317.00
15820.00 17240400

i6033.00 18600.00-

15804.00 17829.00
15801.00 17845.00
15937.09 17156.00
15952.00 17433.00
15806.00 172546.00
15909.00 17444.00
16146.09 17815.00
15821.00 17234.00
15917.00 16557.00
16115.00 17151.00
1611€.00 16912.00
16332.00 16354.00
15819.09 17259.00
15831.00 16603.00
15748.00 16638.00
15905.00 37138.00
16546.00 17712.00
45903.00 17051.00
13049.00 16617.00
16304.00 17516.00
15357 .09 17815.00
16737.00~-17 141,00

0.00 15147.18

NATION
us

" US/CN

US/CN
JAPAN
US/CN
US/CN
JAPAN
US/CN
JAPAN
US/CN
JAPAN
US/CN
JAPAN

Ve -F R Y

JAPARN
US/CN
us
us

‘USZCN
JAPAN
US/CN

US/CN

JAPAN
us

SURVEY NAHE HAULS

CHUKCHI/NS
IPHC HALIE
IPHC HALIB
JFA SURVEY
IPHC HALIB
IPHC HALIB
JFA SURVEY
IPHC HALI®
JFA SURVEY
IPHC HALIB
JFA SURVEY
IPHC HALIB
JFA SURVEY
JFA SUARVEY
IPHC HALIB
CRAB/GRF SH
CRAB/GRF SH
IPHC HALIB
JFA SURVEY
1PHC HALLB
CRAB/GRFSH
CRAD/GRF SH
JFA SURVEY
IPHC HALIB
CRAB/GRFSH
CRA3/GRF SH
JFA SURVEY
CRAB/GRFSH
IPHC HALI®
£85 SURVEY
£8S SURVEY
€8S SURVEY
CRAB/GAF SH
CRAB/GRFSH
CRAB/GRFSH
JFA SURVEY
CRAB/GAF SH
IPHC HALIS
CHUKCHI/NS
CHK. GLNET
COMP TOWS
CRAB/GRF SH
IPHC HALIS
NHFS CLAM
ICHTHPLKTN
HERRING
CRAB/GRFSH
IPHC HALIE
SHRINP/PLK
CRAB /GAFSH
HYD/AC PLK
NHFS CLAM

59
99
204
134
105
147
106
83
148
62
224
104
124

s m

152
147

- 52

103
69
117
38
63
94
84
K&
101
97
123

155

53
224
211
219
117
161
219
104
1E6

77
268

33

22
173

48
230

75

41
114
236

58
202

78
487

POSITN

CODOO0C MO0 OCODOOOOOLOOCOOCOOLOOOHOCOO0ODOOOOCCOO

CATCH LENGTH

412
1,107
1,914
1,366

865
1,117
1,023

360
2,267
2,072
1,298
3,209

354
35075
4,128
6,024
3,118
2,047
J,e31

984
4,123

379
4r 898

58

457
3,784

551

998

148

462
2,861
1,842

758
4,897

144

- 10467

10,518

0
12,649
6,370
16,703

9,337

Es»T4ub
12,6983
3,515
65466
0
11,998
142
962
8,311
1,727
45317
571
1,654
9,848
0
20647
18,166
530
3,618

"SPECMN

COOCOOPROeOOCOOCCOC

459

728
1,010
(4]

189
2,941

18
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VESSEL CRKUISE

28
14
21
512
513
12
21
T 21

791
792
793
791
791
192
192
794
80V
801
802
811
813
811

DATE RANGE
YYMHDO

7%
79
78

522
525
610
61y
629
r7
728
ge9
125
512
522
211
522
522

6€=INDEX RECLRDS

YYMMCD
79 819
79 824
19 722
T9 728
79 8 2
7y 822
79 8 5
7910 3
80 213
80 7130
gv 79
81 2264
81 8 3
€l 72V

LATITUDE

DDMN .MM
5449.00
5459.,00
5220.00
5419.00
5700.00
5420.00
6310.00
4751.00
5633.00
5459.04
5440.30
5406.98
5441.36
3440.57

i ndex (cont'd).

RANGE LGNGITUDE

DDMM. MM
6339.00
5800.00
6059.00
5954 .00
6320.00
6128.00
6446.00
4912.00
3%40.00
6139.79
594041
5700.70
6138.00
5940.906

DDOMN, MM
15759.00
123857 .09
16630.00
16021.00
16617.,00
16243.00
16132.00
12402.00
16547.09
15817.84
16242.27
16410.56
16054.75
15821.38

RANGE

DDDMM. MM
17835.00
17225.00
17839,90

12657 .00

17%28.00
17922.00
156935.0v
12646.00
176805,00
17843.12
17736.13
17096.29
17904.06
17036.39

NATION SURVEY NAME HAULS POSITN

USJPN COOP
USJPN COQP
HYD/AC PLK
UsSJPN COOP
USJPN COOP
USJPN COOP
CHUKCHI/NS
HERRING
HERR ING.
GRF SH
CRAB/GRFSH
GRF SH
CRAB/GRFSH
CRAB/GRFSH

339
165
35
229
155
178
11¢e
0
17
259
127
70
230
179

339
165
35
229
155
17 €
1i8

0
17
259
127
70
230
179

CATICH
9,174
3,007

85
4,168
2,348
3,038
3,342

90
5,863
2,636

984
Lo 668
3,671

LENGTH
340928
14,019
1,117
36,583
26,236
10,437
1,534
0

395
22,842
9,463
6,990
25,873
14,611

SPECMN
S5»542
2,963
4 »588
2+9€8

0
1-558
940

0

-0
2,640
25761
0

0
0

Z8
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20810
20810

20820

20820
20841
20842
20842
20844
20844
20900
20910
20920
20921
20930
20930
20952
20952
20953
20953
20955
20990
21000
21000
21010
210190
21110
21110
21120
21120
21130
21130
21200
21200
21201
21201
21210
21220
21220
21230
21230
21232
21233
21234
21235
21238
21238
21239
21300
21300
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APPENDI X F

Speci es Code Dictionary Excerpt

CHILARA TAYLORI
SPOTTED CUSK-EEL
OTOPHIDIUM COPHIDION) SCRIPPSAE
BASKETNEAYE CUSK-EEL
POMFRET UNEDENT

BRAMA JAPONICA

PACIFIC PONFREY
TARACTES ASPER

RCUGH POMFRET

BROTULA UNIDENT
DICROLENE FILANENTOSA
CATAETYX SP

CATAETYX RUBRIROSTRIS
BROSMOPHYCIS MARGINATA
RED BROTULA

TRACHURUS SYMMETRICUS
JACK MACKEREL

SERIOLA DORSALIS
YELLOWTAIL

CARANGIDAE

CETOMINID UNIDENT
CHAULIODONTIDAE
VIPERFISH UNIDENT
CHAULIOOUS MACOUNI
PACIFIC VIPERFISH
CLUPEA HARENGUS PALLASI

- PACIFIC HERRING

ALOSA SAPIDISSINMA
AMERICAN SHAD
SARDINOPS SAGAX
PACIFIC SARDINE
HACRUOURIDAE

GRENADIER UNIDENT
NEZUMIA STELGIDOLEPIS
CALIFORNIA GRENADIER
CORYPHAENOIDES SP

CORYPHAENGIDES ACROLEPIS

PACIFIC GRENADIER
ALBATROSSIA (CORYPHAENOIDES) PECTORALIS
GIANT GRENADIER ’

-~ CORYPHAENOIDES CINEREUS

CORYPHAENOIDES SERRULA
CORYPHARENOIDES SPINULOSUS
CORYPHAENOIDES ARMATUS
CORYPHAENOIDES FILIFERA
FILAMENTED GRENADIER
CORYPHAENOIDES LONGIFILIS
COTTIDAE

SCULPIN UNIDENT
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APPENDIX G

RACE News File Excerpt

SEPT. 24, 1981

BIOKASS PRCGHKAN

I8N ALLOWING SYNONYMS FOR THE EFFORT PARAMETER», 1 GOOFED.
SYNONY¥®S FOR *"HRY (ODURATION EFFORT) ARE NOT ALLOWED.
SYNOUNYMS FOR THE OTHER METRICS (NM, KM, KG, LB, MT) ARE
ACCEPTABLE.

BIUMASS RUNS BETWEEN SEPT. 22 AND VODAY THAT SPECIFIED °'HR*
WOULD HAYE FLAGGED THE *HR* PARAMETER WITH A WARNING AND
WOULD HAVE USED THE DEFAULT ®NM* EFFORT. IF YOU RESUBNMIT
SUCH RUNS», THE *HR® PARAMETER SHOULD NUW 8E RECOGNIZED AND
ACCEPTED. ‘ . :

7

SEPT. 225 1961

BIONASS PROGRAN

I1F THE WEIGHT PARAMETER HAPPENED TO HAVE EXTRA CHARACTERS ON

THE ENDs» EoGoes» "LBS™ OR ®"LB.™ INSTEAD OF “LB"™ AS SPECIFIED IN

THE DOCUMENTATICNs, AND YOU SPECIFIED POPULATION ESTIMATE

CALCULATION METHOD 2 (USING LENGTH=-WEIGHT RELATIONSHIPS).,

THE PROCARAM WwQULC NOT PROPERLY RECOGNIZE THAT YOU MEANT ®LB*

CAMC SIMILARLY FOR "KG™ AND ®MT™) WHEN CALCULATING POPULATION ESTIMATES.

ALTHOUGH THE BIOMASS WAS CALCULATED PROPERLY, THE POPULATION
ESTIMATE CALCULATION METHOD ACTUALLY USED WOULD HAVE BEEN 3,
BECAUSE THE PROCGRAM DID NOT RECOGNIZE THE MISSPELLED PARAMETER
WHEN TRYING TO USE THE LENGTH-WEIGHT RELATIONSHIPS.

NO INCORRECT INFURMATION WAS PRINTED BY THE H8IQMASS PROGRAM,
HOWNEVER. IN THIS CASE, METHDD 1 WOULD HAVE LEEN USED, AND

THE REPORT WOULL HAVE SHOWN METHOD 3. N
YOU REALLY MAY HAVE WANTED METHOD 2, THOUGH., AND DID NOT GET IT.

THEREFQORE, THE PROGRAM HAS BEEN CHANGED T0 ACCEPT SYNONYMS
FOR THE WEIGHT AND EFFORT METRICS ON THE PARAMETER FILE.

METRIC ACCEPTABLE SYNONYMS

SANEAR  erAseERPbRRERREREISIES
LB LB Lb6. LB8S LBS.
KG KG KG. KGS KGS.
(1] HT MT. NTIS NTS.
NM KM N¥. NMNS NMS.
KM KM KM. KMS KMS.

SEPTEMBER 4» 1981

PROGRAMS LLF/735 AND GENERATE/MASTER/ZINOEX CHANGED.

LLF/35 WAS CHANGED TOOAY TO CORRECT A PROBLENM WITH AN
INFINITE LOOP WHEN PROCESSING THE PARAMETERS.
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GENERATE/MASTER/INDEX WAS CHANGED YESTERDAY TO CORRECT
A PROBLEM WHEN UPDATING ONLY SOME, RATHER THAN ALL, OF THE
POSSIBLE FILE TYPES.

AUGUST 4, 1961

TERMINAL EVALUATION REQUESTED

FOKMS FOR EVALUATING THE NEW RACE REMOTE COMPUTER TERMINALS
ARE AYAILASLE IN ROOM 1€8-M. ALL RACE COMPUTER USERS SHUULD
FILL JN AN EVALUATION FORM SO THAT IT CAN BE DETERMINED
WNHICH MAKES AND MODELS OF TERMINALS WILL BE PURCHASED

AT THE END OF OUR 6=MONTH LEASE CONTRACT.

ON OR ABOUT SEPTEMBER 1» THE TALLY PRINTER AND THE
HP=2621-FP CRT/PRINTER TERMINALS AT MONTLAKE WILL BE SWAPPED
WITH THE TI KSR=820 AND THE ADM~-31 CRT TERRINALS AT

SANC POINT. THEREFOREs, PLEASE COMPLETZ YOUR EVALUATION
FORNWS BEFCORE THEN FOR . THESE UNITS. ‘

“IF YOU HAVE ANY QUESTIONS ABOUT TERMNINAL EVALUATION,
PLEASE CALL KEN WEINBERG.

JULY 29, 1981

AR AR REA NS AR AN SR EESERRRAERRERER D]

LA [E X R R
nete TAPE DRIVE EQUIPHENT (X223
sena MALFUMNCTION tAe AW
anes XYL

et dsesdadsdsdradredadrdedbavraana

TAFES THAT YOU WROTE LAST FRIDAY» JULY 24, 1981,
MAY BE UNREACABLE DUE TO AN EQUIPMENT MALFUNCTION.

THEREFORE, IF YOU WROTE ANY TAPES TOWARD THE END OF
LAST WEEK C(JULY 23-24), PLEASE CHECK THOSE TAPES AS 500N
AS POSSIBLE BY COPYING THE FILES FROM TAPE ONTO DISK.

IF THERE ARE ANY TAPE ERRORS», IT MAY BE NECESSARY TO
ATTEMPT TO RECREATE PRJIOR FILES.

PLEASE COMPLETE YDUR CHECKING DF YOUR TAPES BEFORE FRIDAY»
JULY 31, BECAUSE RESTORATION OF PRIOR FILES MAY 8T IMPOSSISLE
AFTER THEN.

(IF YOUR TAPE IS READABLE» PLEASE REMOVE ANY UNNEEOED FILES
FROM DISK.)

IF YOU HAVE ANY QUESTIONS, PLEASE CALL RALPH MINTEL,
4427214 OR 442-7796.
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APPENDI X H

DVSI 11, the Relational Data Base Managenment Uility

Al though sone rel ational data base managenent system packages such as
System 1022 have been available comrercially for some years, other relationa
systens are still in a devel opnental stage (Blasgen et al. 1981). The newness
though, of relational data base managenent systens shoul d not prevent an organ-
ization frominplenenting the relational concepts, as has been acconplished
with DVSIIT at the NWAFC

In a relational system the data are stored in separate files--the litera-
ture uses the term "tables," rather than files (Sandberg 1981)--one file per
data type. Data fromtwo files may be associated if each of the two files has
some data items in common with the other file (the "join" function). The two
other functions of a relational systemare "selection" (record selection or
sel ection of rows of data) and "projection" (a selection of colums of data)

At NWAFC the selection function is performed by a separate program
SELECT. The input to the programis a data file, and the output file is a
subset of the input file. The "projection” and "join" functions of a
relational systemare performed by the DMSIII relational utility program

DVSI Il has two input data files, called, for reference purposes, the
master and slave files. There can be up to three output logical data files
fromDWBIII. These logical output files are for:

1 . Matches--which occur when a master record matches a slave record
on the data itens declared to be common in both files;
2. Master faults--which occur when a naster record has no correspond-
ing slave record; and
3; Slave faults--which occur when a slave record has no corresponding

nmaster record (the mirror inmage of master faults).
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The three logical output files may be on separate physical files, or they
may be combined into one or two physical files. For exanple, the matched
records could be directed to one output file, and the master and sl ave
faults could be conbined onto a second output file

Two additional files are used by DMBIII. A paraneter file specifies
the details required for the run, and the printed output file, which can be
suppressed, shows record counts and other control information. Figure HI
shows the files used in DVSIII.

The parameter file specifies the details for the program  First, if
DMVBI Il is being executed as a stand-al one programrather than as a subroutine,
the physical output files are assigned for the three possible |ogical output
files. (If DVBIIIl is executed as a subroutine, the file assignnents are in
the calling paraneters.) Next, the key fields, the data items common to the
two files, are defined as well as the ascending or descending order for each
key field

DMVBI Il by default will sort the master and slave files in the order
specified by the key field definitions. Optional paraneters allow bypassing
both or either of the sorts if the user is certain that the input files are
already in the proper order

Paranmeters al so define the nature of the relationship between the master
and slave records. The relationship may be one-to-one, many-to-one, or
one-to-many, but not many-to-many in this version of DVMSIII. A one-to-one
rel ati onshi p neans that one naster record may match at nost one slave record
Many-to-one means that nultiple master records nay match a given slave record
Simlarly, a one-to-many relationship nmeans that a given master record may
mat ch many slave records. The matching of records between naster and sl ave

files occurs on the basis of the defined key fields comon to both files.
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MASTER SLAVE
PARAMETERS
DMSI1I
RELATIONAL
UTILITY
RECORD
COUNTS;

DIAGNOSTICS

MATCH MASTER _ | SLAVE
FAULTS E FAULTS
Hybrid Master records Slave
master/slave without corresponding ~ records without
records . ) slave records corresponding

master records

Figure H1. --DVBIII relational utility files.
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In the survey data, the haul -position record relationship is one-to-one
haul -catch is one-to-many since there may be many species caught in a single
net tow, and the catch-species dictionary relationship is many-to-one over an
entire survey or collection of hauls because a single species may occur in
many tows.

The output record formats for the natches, master faults, and slave faults
are defined with paraneters. The natched output records nay be any hybrid of
the master and slave data itens (the "join" and "projection" functions). The
master and slave fault records may have data fromtheir respective source
records ("projection" function).

Also, record type codes, indicating whether the record is a match, master
fault, or a slave fault, may be inserted in the output records. Zeroes may
be inserted also for fornatting purposes, e.g., to assure a certain size of
out put record

Sone uses of DMBIII| are illustrated in the follow ng application exanples.

1. Match haul and catch records

Suppose that a haul file contains vessel, cruise, haul, and effort, and
that a catch file contains vessel, cruise, haul, species, and weight. A
catch per unit effort report, derived fromthe information contained in both
the haul and catch files, is desired. Although a specific programcould be
witten to match the haul and catch records, DWMBIII can be used to produce
a hybrid file containing, e.g., vessel-cruise-haul-effort-species-weight
The paraneter file for DMBIII woul d specify what to do with haul records
t hat have no correspondi ng catch records, catch records that have no
corresponding haul records, and whether or not multiple catch records per

haul record are all owed.
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2. Determine nmissing data

G ven a haul and catch file as before, it is desired to find catch
records that do not have correspondi ng haul records. In this case, the haul
file could be declared the master file, the catch file the slave. The matched
output would be ignored. The slave fault records, i.e., catch records without
haul records, could be witten on an output file and routed to subsequent

progr ans.

3. Master file update

Sequential naster file update. can be acconplished by treating the trans-
action file as the slave file. The transactions nmight have been edited prior
to running DMVSIIIl, and nay be applied to the master by DMSIII, or by a sub-
sequent programthat is reading a master/transaction hybrid record produced

by DVBIII.

4, Data selection froma |ist

Gven a catch file and a list of species codes on another file, it is
desired to select only those catch records that match the |ist of species
codes. The master file could be the catch file, and the slave file the |ist
of species codes. The matched output file would be defined to be catch

records. Master faults and slave faults would be ignored.

5. Miltiple DMSIII runs for data retrieval

Mil tiple invocations of DMBIII mght be used to satisfy a data retrieval
request. For exanple, we might want all of the haul records where any one
of a list of species was caught. First, we would run DMBIII, as in exanple
4 above, to produce selected catch records. These catch records would becone

input to a second run of DMIIl along with a haul file. The output from
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this second run of DMVSIII would be just those haul records that correspond
to the selected catch records

The first use of DMBIII could have been acconplished with the "SELECT"

program the second use of DMSIII, however, was for matching records across

files.

6. Increase/reduce the size of records, or rearrange words in a record
Admttedly, this may be an unusual application of DMBIII. Sonme of these

functions may be nore econonically acconplished with other utility prograns.
Nevertheless, a file can be matched with itself or a null file to produce

new (longer, shorter, or rearranged) records.

7. Select corresponding records fromanother file.

Gven a haul file, matching catch records could be extracted froma large
catch file. In this case, the haul file would be the master, the large catch
file the slave. The match output would be only the catch data itens (the
hybrid out put usually has data fromboth naster and slave records, but it does
not have to include data from both), and the relationship between the haul

and catch data would be one-to-nany.

8. Select records without corresponding records on another file.

Gven haul and catch files, it is desired to select haul records for
whi ch there are no corresponding catch records, as is the case for net tows
in which nothing was caught. The haul file is the master file, the catch
file is the slave file. Matches and slave faults are ignored. The master

faults, i.e., haul records w thout catch, are produced by DVSIII
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APPENDI X |

Anal ytical Prograns

Appendi x | contains additional descriptions of the general analytica

prograns used in the NWAFC survey dat a-base system

1. STATION

Program STATION is used to select data froma binary haul file for plot-
ting onto a geographical map. Any data element (word nunber) of the haul file
may be specified, e.g., haul nunber, nonth, sea surface tenperature, gear
performance code, then the data for that element are selected from each haul
record and witten onto a plot work file.

STATION is very commonly used for both editing data and anal yses. Exanpl es
of editing applications include using STATION to provide a record of cruise
track, check for errors in the recorded sanpling positions, and verify correct
assignments of geographical strata codes. Pl ots of sanpling gear performance
made usi ng STATION can al so be a convenient record of |ocations of bottom
substrates unfavorable for trawling. Typical analytical uses are to produce

maps of bottom depth, sea surface tenperature, or bottom water tenperature.

2. FPC
Program FPC conpares the relative fishing power of two vessels or two
gear types, and deternines whether standardization factors need to be applied

to the catch data of one or nore species.

3. CATCH FI SH NG POVER

If fishing power correction factors or other standardizations do need to
be applied to a set of catch data, this is done using program CATCH FI SH NG PONER

which applies a divisor to the binary catch file.
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4 CPUE
one of the nost frequently used analytical progranms, CPUE is used to
plot station values of catch per unit effort, i.e., relative density, for
a species onto a geographical map. Input information includes binary hau
and catch files, and species code. Values of catch per unit effort are then
conputed and witten onto a plot work file.
The nost typical use of program CPUE is to produce maps of aninal densi-
ties--graphics products that can subsequently be contoured, photographed, or

used as overlay sheets.

5. LIMT/CPUE

Whereas program CPUE is used to conpute station values of catch per unit
effort (relative density) for a species, programLIM T/ CPUE can be used to
proportion and linmt the values output from program CPUE to specified sex,
length, or age classes. For exanple, prograns CPUE and LIM T/ CPUE coul d be
used in conbination to produce maps of the relative density distributions
of 1-yr-old individuals of a particular species, individuals in the size
range 12-20 cm or only fenales

O course, values for subgroups can only be determined for sanpling

| ocations at which | ength-frequency data were coll ected.

6. RANK
Program RANK sunmari zes the frequency of occurrence and nean catch per

unit effort of all species and other catch items in a set of sanples, and

lists them in descending order; confidence intervals for the nean estimtes are

also reported. The input data (binary haul file) nmay be grouped by any nunber

of statistical subdivisions or strata, and factors (such as geographic areas)

may be applied to obtain weighted overall estinmates.
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Typical applications of RANK are to summarize the species |ist recorded
by a survey and to provide evaluations of the relative inportance of the

various species in ternms of frequency and apparent abundance.

7. BI OVASS

Program Bl OVASS uses the area-swept nethod to expand estimates of the
mean catch per unit effort for a species, within an area covered by a traw
survey, to estimates of popul ation weight and nunber. |f [|ength-frequency
data are available, then estimtes are also made of population length com
position, i.e., the distribution of population nunber anong I ength intervals.

Popul ation | ength-frequency estimates nmay al so be witten by Bl OVASS onto
tenmporary binary size conposition files for use by other prograns. Analytical
prograns that are closely related in the usual sequence of analyses are LI ST/
S| ZECOWP, which lists the contents of binary size conposition files, and
PLOT/LF, which is used to produce x-y plots of the |ength-frequency distri-

buti ons.

8. ACE/ LENGTH

Program AGE/ LENGTH sunmari zes an age-length key for a given species from
a set of specinen data and, optionally, applies the key against the data in
a binary size conposition file (from program BIOVASS) to compute the distri-
bution of popul ati on nunber anmpbng age classes. Mean |engths-at-age are also
reported.

Age-l ength data may be selected fromthe specinen file by sex. Simlar
to program BI OVASS, output files may be generated by AGE LENGTH for subsequent
use by other progranms. For exanple, program LI ST/ AGE/ LENGTH lists the age-
length key files and age-length population files that nay be witten by

AGE/ LENGTH. Program GROAFI T can be used to fit either of two growth nodels
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to age-length or age-weight data. Program AGE/ LENGTH PLOT may be used to

produce an x-y plot of mean |lengths-at-age and fitted age-length curve.

9.  NORM SEP

Program NORM SEP is an interactive program used for analyzing distribution
m xtures, devel oped from MacDonald (19801, that provides an alternative to
program AGE/ LENGTH for distinguishing age-class popul ations from | engt h-
frequency data. NORM SEP is used for analysis of |ength-frequency distributions
to distinguish and classify mbdes, and to determine integrals of the various
distribution components. Data are input either as a binary size conposition

file (fromprogram Bl OVASS) or entered interactively.

10.  LLF/ 40

Program LLF/ 40 is used to conpute and, optionally, plot geographic maps
of the sex ratio or length of a species at individual sanpling stations.
Lengths may be reported as the mininmum nedian, or maxi mum | ength recorded

at each station, or the total length range

11.  LENGTH VEI GHT/ REGRESSI ON and LENGTH WEI GHT/ PLOT

Rel ati onshi ps are frequently needed to convert body |engths to body
wei ghts, and vice versa. Program LENGTH WEI GHT/ REGRESSI ON sel ects data for
| ength and wei ght froma binary specinen file, and performs a |linear |east-
squares regression of log(weight) on log(length). Program LENGTH WEI GHT/ PLOT
can then be used to produce an x-y plot of the |ength-weight data points and

fitted |ength-weight curve.

12.  MATURI TY/ LENGTH

Program MATURI TY/ LENGTH functions similarly to program AGE LENGTH,

al though it summarizes length-maturity observations (actually, coding of
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gonad or reproductive conditions) instead of age-length data. A table is

formed, for each length class, of the nunber of occurrences of each gonad

condition within a set of sanples.

13. TAXA

As a tool for exam ning zoogeographic patterns, program TAXA is used
to compute and plot values of the nunber of biological taxa within a specified
group, i.e., species code range, that were recorded at individual stations.
For exanple, TAXA could be used to produce a geographic map of the number of

flatfish species recorded at each sanpling |ocation of a survey.

14, REGROUP Package

REGROUP is a package of six programs used to conduct various steps of
recurrent group analysis (Fager 1957). Recurrent group analysis is a statis-
tical method used to summarize rel ationships between species and to group
taxa on the basis of their co-occurrences. Program REGROUP/ GRPI 0 sel ects data
for the analysis frombinary haul and catch files. Program REGROUP/ GRP15
counts and lists species in the selected data. Program REGROUP/ REGROUP deter -
m nes joint occurrences, indices of affinity, and species groupings. Program
REGROUP/ CONNEX det er mi nes the nunber of connections between groups. Program
REGROUP/ STATION |ists the stations at which each group was present. Program

REGROUP/ GRPLT is used to plot maps of the locations of group occurrences.

15. CLUSPAK Package

Sonewhat simlar to the REGROUP package, CLUSPAK is a package of four
prograns used to perform nunerical classification ("cluster") analyses of
speci es associations. CLUSPAK, however, enables selection of species data
by size-specific categories. Program CLUSPAK/ PREP sel ects data for the

analysis from binary haul, catch, and length-frequency files. The selected
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data are then converted to a binary, i.e., present/absent, haul x entity
matrix using program CLUSPAK/ Bl MAT.  Program CLUSPAK/ COEF is then used to
convert the data matrix to a matrix of entity x entity simlarity coefficients.
The actual clustering of entities is subsequently perforned using program
BVDPI M of the University of California Bionedical Conputer Prograns (Dixon

and Brown 1979). Finally, program CLUSPAK/ GROUP/ SELECT is used to plot maps

of the | ocations where associated entities occurred.
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APPENDI X J

Gt her Prograns and Subroutines

This section provides further descriptions of other conputer prograns

that have been found to be particularly useful

1. MAP

The approach taken for presentation of results in a map form has been
to have a single main program for drawing maps. Numerous options allow the
user to specify the size of the map, the resolution, and kind of coastline
features to be included. Qher data may be superinposed on the map by neans
of a plot work file. Such plot work files are produced by various anal yti cal
programs, e.g., CPUE, STATION, TAXA, and LLF/40.

By isolating the map program from ot her application prograns, progranm ng
is sinmplified and graphical presentation capabilities are easily extended to
many prograns--i.e., prograns sinply wite a plot work file. Each record on
a plot work file has latitude, |ongitude, station synbol, and a station val ue.
The station synbol and station value are plotted by MAP at the specified
latitude and longitude. Station values may represent sanple nunbers, catch
per unit effort values for a species, bottom depths, tenperatures, vesse
codes, or alnmpost anything that is contained in, or can be derived from the
data base

A suppl ementary programlists the plot work file. This is a valuable
aid in troubl eshooting questionable plots.

Anot her program UNDER/PLOT, is used to resolve overplotting of stations.
For exanple, plotting station results where the stations are close to each
other may result in an unreadable plot. Sometinmes, in such cases, the user

may nmanual |y renove stations fromthe appropriate files and rerun the

anal ytical prograns and redraw the map.
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VWere appropriate, though, UNDER/ PLOT can be used to inpose a conceptua
grid on the plot work file and resolve nultiple stations within a grid bl ock
to a single station. Parameters for UNDER/ PLOT specify the grid sizes and
boundaries and the resolution action desired, such as average, m nimm
maxi num or count. The result is a new plot work file with a maxi num of one
record per grid block. The new plot work file can then be routed into the

MAP program

2. SELECT

The SELECT program sel ects a subset of a binary input file onto an out put
file. A paraneter file specifies the selection criteria which are stated as
a logical expression. The expression may contain a few or many terms. The
rel ational operators less than, |less than or equal to, equal to, not equal to,
greater than or equal to, and greater than (LT, LE, EQ NE, GE GI) are allowed
as are the logical operators AND, OR and NOT. Parentheses may be used to
specify the precedence of evaluation of the |ogical expression

For each input data record, the logical expression is evaluated. If it
is "true," the record is selected onto the output file. [f it is "false," the
record is not selected. The data itens are referenced by their word nunbers
(position) in the records. For exanple-, to select catch records for walleye

pol | ock, Theragra chal cogramma, the selection parameters would be

"W EQ 21740"
because the species code is in word 4 of the catch records, and 21740 is the
code for walleye pollock
Character data nmay be selected by encl osing character constants wthin
single or double quotation marks, e.g.,

W7 EQ ' USA
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but often specific know edge of character fields regarding size is necessary
for successful selection.
Taut ol ogi es are not recogni zed as syntax errors. They are eval uated
as stated previously. For exanple,
(W LE 53) OR (W GT 53)
will cause all records to be selected, while
(W LT 53) AND (W GT 53)
Wi || cause no records to be selected, but a "null" file is created nonethel ess.
(Anull fileis a file without any records on it. Wen it is read, the end-
of-file branch is inmedi ately taken.)
The operands in the selection criteria can be either data itens in the
records (word nunbers) or constants. For exanple,
(W GI W5)
is alegitimte statement for selecting records in which word 1 is greater

than word 15.

3. I NVENTORY

Program | NVENTORY literally takes an inventory of all values that occur
for a field throughout an entire binary file. The output is a report show ng
the values sorted into ascending sequence, their frequencies of occurrence,.
and a histogram of those frequencies. Report headings are assigned via the
paraneters for the program

This report is an invaluable aid for finding the out of range or suspect
values in a data file. The INVENTORY programitself calls other utilities,

SORT/ BI NE and COVPACT.

4, CONVERT/ METRI CS

CONVERT/ METRI CS may be used for converting data fromone nmetric to another,

such as pounds to kilograns, for specified fields throughout a binary file.
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This utility is extrenely useful because such conversions are frequently
needed. Furthernmore, many of the analytical prograns are independent of
the netrics. Wen analytical results are desired in a nunber of different
metrics, this is acconplished by converting the data on the appropriate
file (usually a catch file) via CONVERT/ METRICS and rerunning the analytica
prograns.

A paraneter file for CONVERT/ METRI CS specifies what operations to do and
upon what data fields to performthem Qher functions and arithmetic involv-
ing any of the data itens on a file can be performed. For exanple, two fields
may be added, then multiplied by a constant, truncated to an integer value
and placed in a third field on each record. The operations are perforned
uni formy throughout the file on the specified fields.

Anot her use for CONVERT/METRICS is to adjust the haul nunbers for a
survey. Sonetinmes two haul s have been assigned the sane nunber, such as can
easi |y happen when one haul is the last haul of one leg of a survey, and the
other haul is the first haul on the second |eg. In such a case, the file can
be physically separated into two parts, and then CONVERT/ METRI CS can be run to

add a constant of one to the haul nunber field on the second file.

5. COVPACT

Anot her frequently used building block for other prograns, COVPACT sum
marizes a sorted binary file. One record is witten for each sequence change
on the key fields in the input binary file. A paraneter file for COWACT
defines the key fields and the fornat and content of the output summary records.
The output records may contain any fields fromthe input records as well as
suns of fields, a count of how many records were present in the group with
identical key field values, or a pointer to the first record in each control
sequence group. COMPACT is a key routine that is used in virtually any program

that summarizes dat a.
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6. REFORMAT

A utility used on character files, REFORMAT noves colums on a file.
Col ums may be added onto each record, and colums may be set to a constant
val ue propagated throughout the file. A parameter file specifies the trans-
formations. REFORMAT is often used to convert data from an existing format

to a standard format.

7. LONGER

Autility for binary files, LONGER (a mi snomer, because "w der" woul d
be nore appropriate) appends words to each record of a binary file. A

parameter file specifies how many words to append to each record.

8. RGEN
A report generator for binary files, RGEN was devel oped by another

division at NWAFC.  Supplied on a paraneter file are the key fields, the

fields to summarize, and FORTRAN format statenents for the report page

headi ngs and sunmary lines. RGEN sorts the input file to the specified key

field sequence, and prints one line per sequence change on key field val ues.

9.  UTAH SORT

A sort utility for character files, UTAH SORT was obtained from anot her

agency and installed by another division at NWAFC.

10. SORT/ BI NE

SORT/BINE is a utility for sorting binary files. A parameter file specifies
the key fields and whether to sort in ascending or descending sequence on each
field. This and other sort utility progranms do not actually sort the data files
directly. Rather, they set up compare procedures according to the parameters
and then call the conmputer vendor's sort/merge routine. Nonetheless, a convenient

and expedi ent user interface is provided by SORT/BINE and ot her prograns.
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11.  MAKE and MAKE/ Bl NE

MAKE and MAKE/ BINE are used to convert binary files to character files
and vice versa. A paraneter file specifies how nany colums or words to use
for the output records, an optional list of variables to wite, and a FORTRAN

format statenent.

12.  SELECT/ SPECI ES

Actually three main prograns, one per data type for catch, |ength-frequency,
and specinmen files, the SELECT/ SPECI ES prograns are used for selecting records
by species codes, species code ranges, or a list of species codes/ranges
Al t hough sel ection could be acconplished by using the SELECT program the SELECT/
SPECI ES prograns execute in about one-fourth the time of the SELECT program As
such, they are preferred over the SELECT program especially when retrieving
data fromthe naster data base files by species code. These prograns are, of

course, unique to the survey data record formats

13. | NVENTORY/ SPECI ES

Another utility unique to the survey data is | NVENTORY/ SPECIES. The input
is a binary catch, length-frequency, or specimen file, or any other file with
species codes. A paraneter file specifies the type of data being read. The
output is a list of the species codes that occur in the file and their species
dictionary names. Any species codes that are not in the dictionary are |listed

as exceptions.

14.  GROUP/ SPECI ES

Frequently analytical results are desired not only for individual species,
but also for |arger taxonom c groups such as all flatfish, all rockfish, al
fish, or all crabs. Rather than programthe aggregation logic into each

anal ytical program a formdable task, species codes are reassigned on a copy
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of the binary catch, |ength-frequency, or specinen files by program GROUP/
SPECIES. A paraneter file specifies the species code groupings as well as
the type of data.

The output file from GROUP/ SPECIES, which has nultiple records per new
species group code, is frequently routed into the COVMPACT programto conbine
the multiple records per species group code into a single record per new group
species code (per vessel-cruise-haul). Caution nust be exercised, though,
when conbining catch records if sone have inconplete data for the number of
i ndi vi dual s. The resulting file with new species group codes is then routed

into the desired analytical prograns.
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APPENDI X K

Sof tware St andards

The standards described in this section express how conputer prograns
have been witten for the survey data-base system and were inplenented to

i mprove the managenent and reliability of the system s software.

1. Programs are generalized and not witten for just one person. Enphasis

is placed on longer-termuse or w der application

2. Software is institutionalized. The object programs are available at al

times for execution, nuch as, for exanple, the FORTRAN conpiler is available.

3. Documentation: The program when entered in the library, is acconpanied
by a docunent that explains, briefly, the function of the program how to
execute the program Wwhat file assignnments are needed, and the paranmeters
that nust be supplied for the run. The docunmentation also reflects a history

of program nodifications

4,  Source prograns are generally not available to the user of the software.
One reason for this is to control software redundancy, i.e., elimnate multiple

versions of the same program

5. The assunption is that a programis being witten for naintenance, and

wi Il have to be understood and nodified | ater

6. Progran software developnent is differentiated from program use (execution)
That is, programmers are responsible for witing the software, but persons in
the host organization's other functional areas are responsible for using the

sof t war e
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7. The nodification philosophy is to add an option to a program test it,
and docunent it, rather than repeatedly modifying a source programfor

i ndi vi dual runs.

8. Data record association for two or nore files is via the DVMBIII relationa
utility routine, rather than by using (witing) record nmatching logic in the

application prograns.

9. File nunbering conventions are: 1 = input data file; 2 = output data file;

5 = input paraneter file; 6 = printed output file. Although there are variations
from the standard, especially in progranms with multiple input or output files,
the standard is a good menoni ¢ device for reassigning files to various devices,

e.g., to renote termnals, instead of disk or printer

10. Paraneters supplied by the user (for selecting options for the particular

execution of the program are echoed (printed) and diagnosed by the program

11. Parameters generally may be in any order, although in a few progranms order

is inportant.

12. Paraneter format is a keyword, usually starting in colum 1, followed by

a free-format, i.e., not colum-nunber specific, value, or list of values.

13. File titles for the input and output data files are printed on the output.
Since the prograns are witten for generic file types, and since the specific
file titles can be assigned at program execution tine, the printing of the
specific file titles by the programis of great benefit when one is trouble-
shooting a run. Although the printing of file titles is dependent upon the

operating system (non-standard FORTRAN), this is acconplished by calling a
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subroutine to print the title, and having the system dependent statements in

the one subroutine called by all other prograns.

14, Not enough can be said about commenting the program  The 2,000-1ine
(or even 20-line) programwi thout explanatory conments is not doing anyone
any favors, especially when the time cones to answer questions about the

functioning of the programor to nodify the program

15.  Comments in parameter files: Many of the application prograns neke calls
on utility subroutines, each of which in turn requires a paraneter file. Com
ments on these paraneter files docunent items such as intermediate record

formats and sort Kkeys.

16. FORTRAN COMMON decl arations are placed in a separate source programfile.
This file is inserted in the nain program and subprograns at conpilation tinme
by using the library "INCLUDE" feature (nmpst conpilers have such a feature).
As a result we never have a problem of COMMON ni snat ches between the main

program and the subprograns.

17. COMMON itens are docunmented with comment statenents explaining each item

18. Statenment numbers are in ascending sequence fromtop to bottom of the

program |isting.

19. Format statements, contrary to what sonme progranming style manuals dictate,
are placed directly below the first read/wite statenment in which they are
referenced. Al though there was a historical (early 1960's) conpilation speed

or object program size advantage in placing all of the format statements at

the beginning or end of a program that sinmply is not the case now. The enphasis

is on quickly associating the format statement with the input/output |ist,
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because when a change is nade in the input/output list, a change usually nust

be made in the format statement, too

20. Spacing and parentheses are used liberally for legibility, appearance, and

under st andabi | i ty. For exanple, A=B+C*D**E is witten as A=B + (C* (D'*E)).

21. Items in format statements are separated by spaces for legibility, as

(I'x, 13, F4.2, 315) rather than (IX 13, F4.2,315)

22.  Variable nanes, and other items, are not split between colum 72 of one
statement and colum 7 of the continuation statement. Rather, the list is
termnated prior to colum 72 and continued so that names are not split between

|'ines.

23. Record counts are usually printed at the end of a programto show how
many records were actually read and witten. These are invaluable aids to

anyone who is troubl eshooting a run.

24, Standard data file record formats (for haul, catch, |ength-frequency, and
speci men records) are inserted in the source programwith the library "I NCLUDE"
feature. Al references to particular variables are via the standard mmenoni cs

defined in the included segnent

25. Debug options, frequently inserted for testing a program are left in the
program and may be selected by including a "DEBUG' option on the paraneter file
When selected, the debug option prints a trace of certain variables during the

execution of the program

26. Sone prograns always wite a trace file (simlar to a debug option request,

described above). The trace file is a temporary disk file that usually disappears
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at the end of the job. By reassigning the trace file with the job control

| anguage, the trace may be routed to the printer, a termnal, or to a pernmanent

disk file

27. Batch plotting programs, i.e., non-interactive graphics, usually have
a "NOPLOT" option which allows exercising the program except for the plot
calls. This allows rapid testing of a program (except for the plotting

functions) without the turnaround delay associated with graphics.-

28. For testing of plot routines, a substitute set of subroutines is used
in place of the vendor's plot subroutines. The substitute set nmerely prints

the paraneter values on the printer and returns

29. Test coverage analysis: A recently installed tool, "NCDAL," is used to
provide a report and analysis of the tested and untested portions of a program
The test coverage report identifies all statenents in a FORTRAN program t hat
have and have not been executed, down to each possible branch on each "IF"
statement. This is an invaluable aid in planning subsequent test runs for

a program  Sone research findings, such as described by Stucki (1981), have
shown 40% of the "IF" statement branch paths to have been untested in prograns

in a so-called production status
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