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This document is a summary of the activities of the S$STACREC
Working Group on Survey Design and Procedures and was prepared in
response to a STACREC recommendation made in 1989, The Working
Group was formed to consider documentation prepared in 1986 on .
survey design, vessel and gear used, sampling procedures, and
.other factors affecting results of surveys in the NAFO area. The
Working Group was to "examine the reported data and recommend to
STACREC appropriate measures for the future improvement of
various time series of survey data and the most appropriate
methods of analyzing historical data to derive abundance indices
for stock assessment purposes." The Working Group consisted of
W. Brodie, convener, J. Messtorff, V., Rikhter, J. Bertrand and D.
Power and met on several occasions from 1987 to 1989. This paper
presents a chronology o0f +the relevant information from the
Scientific Council Reports of 1885-89, and includes the
documentation available to the Working Group, as well as material
prepared by the Working Group in analyzing the survey
information. With the excepticn of NAFO SCR Doc. 86/66 (Bulatova
and Chumakov), the material in Appendix I was extracted from
working papers considered at the various Working Group meetings.



NAFO Sci. Coun. Rep., 1985, p. 95.

Time Series of Survey Data-

The Committee noted that Soviet .surveys since 1981 are being done using the stratified-random
sampling scheme. Future surveys for Greenland halibut and roundnose grenadier in Subarea 1 should
be completed by using stratification charts provided by France (St. Pierre Laboratory).

.Surveys by the Soviet Union over the 1959-80 pericd were conducted with a number of different
vessels of comparable horse power and fishing gear. Al survey results from the entire period were
vonsidered comparable by the Soviet scientists. However, in the case of several time-series of
surveyed data, changes in vessel, gear and fishing design have likely been made Dby several
countries and recorded at various times. The cumulative effect of these changes upon consistency of
results should be examined. STACREC accordingly

recommends

that approprigte documentation of survey design, vessel and gear used, operation of gear, soempling

procedures ond other foctors potentially affecting survey results be provided to STACREC at its
June 1986 Meeting. = ’

To assist in the reporting of such data, the Secretariat ‘was requested to consult with relevant’
laboratories and prepare a draft format for consideration at the September 1985 Meeting of the
Scientific Council. At the June 1986 Meeting, it is intended that a working group be formed to
examine the reported data and recommend to STACREC appropriate measures for the future
improvement of various time series of survey data and the most appropriate methods of analyzing
historical data to derive abundance indices for stock assessment purposes.



NAFG Sci. Coun. Rep., 1985, p. 104-105.

Draft Format Regarding Documentation of Survey Procedures

At the June 19285 Meeting, the Council endorsed the recommendation that "appropriate documentation
of survey design, vessel and gear used, operation of gear, sampling procedures and other factors
potentially affecting survey resuits be provided to STACREC at its June 1986 Meeting". To assist in
reporting of such data, the Secretariat solicited proposals from various laboratories which conduct
surveys in the Northwest Atlantic, but the.only response was from Canadian scientists.

A small ad hoc working group was requested to prepare a list of items (to be subseguently arranged
in tabular format by the Secretariat) for documentation of materials and methods for conducting
bottom trawl groundfish surveys in. Subareas 2 and 3 (and surveys for Greenland halibut and
roundnose grenadier in Subarea 0) to determine abundance and biomass. The following list of items
was adopted as the basis for drafting the format tc be used in soliciting information on complete time

series of stratified-random, fixed-station and other transect surveys:

Ttem

Comments

3.

24,

Country and year

- Surveyed area

Period of survey
Purpose of survey
Vessel used

Gear used

Speed and duration of tow
Distance towed

Area swept by trawl

Trawl height when towing
Survey design

Number of successful secs

Table of strata

Staticon selection procedure

Criteria for changing position

Criteria for determining number of
sets in each stratum

Daily period of fishing

Catch sorting procedures

Weighing procedures

Enumeration procedures
Sampling larger catches

Sampling for ape material

Sampling for length

Other sampling activity

NAFO division

Species or species groups, adult or juvenile stages

Name, length, tonnage, horsepower

Type (with appropriate scale diagram, if possible);
floats and vollers; other rigging such as chafars;
mesh size, especially of codend; presence of
liner and mesh size

Standard paramecers

How determined?

Stratified-random, transect, fixed-station, random
station, etc.

Criteria for rejecting invalid sets

Sampling units and number of sets in each

Fixed stations, method of selecting at randoem

Unexpected depth, rough bottom, etc.?

Equal sampling density or proportional to
density? ]

Daylight hours or 24 hours?

All species or selected species

Individual specimens, standard baskets or con-
tainers, ecc. .

Measuring, counting, subsampling

To aobtain total weight and toral number of each
species .

Random or stratified; specimens frem each set or
not; specified number of otoliths ar scales for
each length group; number in total for area ad-
justed te length frequency or not

- Fork, total or partial length to cm below eor to

nearest cm or halfi-cm; lengrth frequency for
each successful set; adjustment or subsampled
length frequency to total catch in the set

List rypes of material collected (e.g. parasites,
stomachs, fecundity, etc.)

Ltem

Comments

25.

26.

Oceanographic activity

Procedure to determine abundance

NAFC standard stations occupied: other observations
(e.g. 50 BT casts, cne at each fishing station)
E.g. catch-per-tow, catch-per-standard tow,
abundance from contour plets or from raising
to survey area; list chronology of changes to
procedures used to obtain indices




NAFO ‘Sci. Coun. Rep., 1986, p. 101.

focumentation of Survey Design and Procedures

The Committee noted that some materiai relevant to conducting bottom trawl groundfish surveys In
Subareas 2 and 3, as recommended in June 1985, is now available. it was agreed that a working
group be set up at the September 1986 Meeting to evaluate the submitted material. The group
should also evaluate past survey results in order to derive more precise indices for assessment
purposes. Stratis Gavaris (Canada) was nominated to be convener of the working group and to pro-
vide guidelines for the group on what information should be compiled from the documentation. Mr.
Gavaris will confirm his ability to accept these duties befare the September 1986 Meeting of the
Scientific Council. The documentation was considered valuable and the Comittee encouraged mem-
ber countries to submit their ideas on the matter to the Scientific Council in September 1986.

NAFQ Scl. Coun. Rep., 1986, p. 110,

Survey Design Procedures

;he C:?ncil noted that the Secretariat had received, before the June 1986 Meeting ' detailed in-
ormation on survey procedures from Canada, Ffederal Republic of '
additjonal information has been received. P €. of Germeny,  France and USSR, ne

Regarding establishment of a working group to evaluate the submitted material and to examine

survey resu!ts in order to derive more precise abundance indices for assessment ur Pa;t
Council was informed that the nominated candidate for convener, §. Gavaris (Canadg) pz:es’ ;te
to accept the task due to other commitments. This then led to the nomination of, W ; ;nad'e
(Canada) who agreed to undertake the work. Final compasition of the ad hoe workin r s
?Eéggred to the June 19?7 Meeting, but J. Messtarff {EEC), V. A. Rikhter (USSR) .and 3. grogzul:iz
(EEC ];s;eNZZT?:g?s national contacts by correspondence,-so that work canlbe initiéteﬁ before the

NAFQ Sci. Coun. Rep., 1987, p. 88-89,

Survey Design Procedures

STACREC noted that the ad hoc Working Group, which was set up to evaluate material that had been
submitted to the June 1986 Meeting, relevant to conducting bottom-trawl groundfish surveys

order to derive more precise indices for assessment purposes than those presently available,

o for the first time on 12 June 1987, with J. HMesstorff (EEC), V. A. Rikhter (USSR}, J. Bertrand
(EEC)}, D. Power (Capada) and W. Brodie (Canada) in attendance. The meeting was convened by W.
Brodie. Documents which outlined survey procedures, as reguested by STACREC at an earlier date
{NAFQ Sci. Coun. Rep., 1985, pages 95, 104), were examined. These documents were SCR Doc. B6/66

by USSR and three working papers which were submitted by scientists from Erance, Canada and
Federal Republic of Germany at the June 1986 Meeting. It was noted that the series of

surveys in Subdiv. 3Ps, as well as the Federal Republic of Germany surveys in Div. 2J, were com-
parable over virtually all years. Differences in the Canadian and USSR surveys over time were

briefly discussed.

STACREC noted that further work could not be carried out by this group at this meeting due to time
_ constraints. The ' Convener agreed to prepare summaries of the available data for examination

the working group in September 1987. In addition to these summaries, the working group

also fonsider at that time what further suyrvey data or analyses,
for considération in June 1988.

if any, should be made available



NAFO Sci. Coun. Rep., 1987, p. 109~110.

Working Group on Survey Design Procedures

STACREC noted that the Working Group had met on 11 September 1987, with W. B. Bradie as Convener
and representatives from Canada (D. Power), EEC (J. 8ertrand,. J. Messtorff] and USSR (V. aA.
Rikhter), and reviewed the available information on ressarch vessel groundfish surveys conducted
in Subareas 2 and 3 by Canada, Fedezral Republic of Germany, France and USSR, The faollowing
general points were noted from the Working Group's summary of survey documentation:

aj Survey coverage was lower, often considerably so, both in terms of number of sets and strata
fished, In the earlier years of many survey series compared to later vears. Technigues such
as multiplicative analyses are encouraged to maximize the amount of survey data which can be
incorporated into abundance indices. : '

b) The timing of surveys within a series often differad by as much as 5 months in some vyears.
Such differences could have significant effects on the abundance indices for some species 'but
these effects are virtually impossible to quantify,

c) Users of research-vessel survey data shouid be aware of changes or peculiarities in series
and their potential effects on abundance indices.

Several survey series conducted by France, Canada, Federal Republic of Germany and the USSR were
examined. The following specific points were noted by STACREC:

d} Surveys by france in Subdiv., 3Ps and Federal Republic of Germany in Div. 2J underwent little
change over time. Both used a 12-hour (approximace dayiight) fishing plan, which differs
from the 24-hour operarions used by Canada and the USSR. The two vessels wused in the
Federal Republic of Germany surveys are considered comparable in terms of the.survey results
which they provided. The Federal Republic of Germany surveys have been discontinued because
the research vessel Anton Johrn is no longer available.

e) Some survey series conducted by Canada were affected by a change in vessel/gear from the side
trawler 4. T. meron up to the end of 1982 to the stern trawiers Wilfred Templeman and 41-
fred Weedier from 1983 onward.  Conversion factors exist only for catches of American plaice
and vellowtail flounder, while cod catches were determined to be equal by both vessel/gear
types. The survey series involved are Div. 3LNO (spring}, Div. 3L {fall).and Subdiv. 3Ps.

) Two new strata were added to the Canadian surveys in Div. 3K from 1984 onward, <covering the
near-shore areas in the 101-200 m depth range.

g) No surveys wére done in Div. 3LND by Canada in spring 1983, and coverage aof certain divisions
was minimal or non-existant in 1974, 1981 and 1984.

hY  Canadian surveys on the Flemish Cap {Div. 3M) during 1978-85 were done by the stern trawler
Cadus tignitiea and are much more extensive than the 1977 survey carried out by the 4. T
Cameron. These surveys were discontinued after 1985.

i) Three saries of USSR surveys, covering the 1961-70, 1371-82 and 1983-85 periods are djs-
tinctly different in terms of objectives, design, vessel/gear and cperating procedures.

3} The design and timing of the USSR young fish surveys of 1961-70 changed In 19567 and therefore
. the data for 1961-66 are not considered at this time to be comparable with the data for sub-

sequent years. Abundance indices [number-per-tow only] are available for cod, haddock and
redfish aged 1 to 3 years from the 1367-70 surveys, which were'done with similar side
trawlers. '

k) _The 1971-82 USSR surveys, conducted by similar stern trawlers, operated on the same grid of
fixed 'stations used Tn 1967-70. With comparative fishing indicating that the stern-trawler
gear caught 1.4 times more fish than was caught by the side-trawler gear, the results from
1967-70 shou'ld be comparable with those for yodng fish in 1971-82. However, further examina-
tion of the distribution of sets in these years 15 necessary before specific conclusions can
be reached concerning the comparability of the young fish estimates in each division sur-



veyed. Data, including catch weights, from fish other than young cod, haddock and redfish
were collected in 1971-82 USSR surveys. Thus, abundance estimates in the form of number-per-
tow and weight-per-tow only are available for several groundfish species from these surveys.
However, no information on’ survey coverage by location was available to determine. the com-
parabiiity of the abundance estimates over the series.

Stratified-random surveys in Subarea 3 were begun by the USSR in 1983, using the same call of
vessel/gear used in the 1971-82 period, Tows were 1 hour in 1983 and 30 minutes in 1984-85,
A smaller vessel, but with the same gear, was used in 1985 and the effect on catches was not
considered to be significant, although no comparative fishing data exist. Comparability of
these surveys with the fixed-station surveys of 1967-82 was not established. :

The USSR survey directed at Greenland halibut in Subareas 0 arnd 2 during 1980-8% were done
using a stratification by depth zone {100 m intervals) rather than with a standard strati-
fication scheme. ‘'The effects of this design on abundance and variance estimates are nat
known, although the indices for Greenland halibut from this series are affected S|gn|f|cant]y

- by annual variatioris in survey coverage,

In the tight of the preceding p01nts, TACREC makes the following recommendations:

i)

Tvi)

TEChnlquES such as multiplicative analyses shou!d be used to establish ‘comparability among
al'l years in abundance indices from a particular survey series.

Since changes in design, timing, coverage, vessel/gear, etc.; in survey series can have sig-
nificant effects on abundance indices, the documented information on survey design proce-
dures should be included for future reference in a summary (SCS) document.

Comparative fishing results which exist for some survey series should be used on the appro-
priate species where necessary. ' '

Recent results from comparative fishing experiments betwaen Federal Republic of Germany re-
search vessels fishing at random in a small suitable area should be examined by researchers
planning comparative fishing tests. These results will be available in a paper from the 1987
ICES Meeting. . .

Because comparability of the three USSR time series has not been satisfactorily established,
more information on the distribution of sets as well as investigations.into the comparability
of fixed-station and stratified-random surveys are required. However, the surveys in 1961-66
are not considered to be comparable with other USSR surveys because of changes in design and
tlmlng

Additiona! USSR survey data should be made available for consideration, Faor the 1967-82

_period, this information should consist of a listing of the fixed .stations by division and

depth, indicating which stations were successfully surveyed in each of the years from 1967 to

1982. For the stratified-random surveys in 1983-85, tables of survey coverage by division
and stratum, identical to those of other survey series reviewed by the working group, are.
required. For the Greenland halibut surveys of 1980-85, similar tables of coverage by
division and depth zcne are necessary. 1f possible, this information should be sent to the

Convener of }he Working Group so that analysis can begin sometime before the. June 1988
Meeting. ’

NAFO Sci. Coun. Rep., 1988, p. 96.

Survey design‘procedures (Working Group Report}

A report on the recent activities of this ad hoc Werking Group was tabled by the convener (W.
Bradie), along with the recommendations made to the group by STACREC at the September 1987
Meeting. The main task remaining for the group, & review of the comparability of USSR
surveys from 1967 onwards, will be started by the convener and presented to the working group
for review at this September 1988 Annual Meeting, if possible.



NAFO Sci. Coun. Rep., 1988, p. 117.

Report From Working Group on Survey Design Procedures .

The working group met in Ottawa, Ontario, Canada, on 15 September 1988 to discuss the caompar-
abilicy of USSR trawl surveys in NAFQ Subareas 2 and 3 in the i367-85 period. It was noted that
the estimates of small fish from the young fish surveys of 1967-70 may not ba comparable with the
estimates of small Fish from 1971-82, because of modifications to the grid of stations used in
1967-70. However, the surveys in this time period may provide valuable oceancgraphic data.

STACREC noted that a preliminary analysis had been conducted on the distribution of sets in the
fixed-station surveys from 1971-82, It was noted that there was a great deal of information
available from these fixed-station surveys conducted by the USSR and that it would be useful to
have abundance estimates from these surveys which were comparable with those from the stratified-
random surveys. To determine if such estimates could be derived, it was noted that further
analyses were required. Such work should inciude:

a) Comparison of results from the fixed-station surveys with the resubts from other surveys com-
parable in area and time. :

b} Further analysis of the distribution of the fixed stations.
¢) Application of other statistical techniques to determine their potential usefulness.

STACREC noted that the convener 6f the working group agreed to undertake this work initially and
that the working group was to meet in June 1983 to discuss this work.

NAFO Sci. Coun. Rep., 1989, p. 128,

Survey Design Procedures {Working Group Report}

A report on the comparability of USSR surveys from 1983 onwards to those from
1971782 was presented by the Ad hoc working group. After the examination of
spatial coverage, sampling intensity and comparisons of abundance indices of
yellowtail flounder in Div. 3LNO and American plaice in Div. 3L with those from
Cana@ian surveys, the report concluded that the USSR surveys of 1571-82 should be
consldgrgd comparable to the USSR surveys of 13983 to the present for the purpose
of deriving indices of abundance for these species. STACREC noted that surfeys
from both these time pericds were currently beilng used to derlve an index of
abundance for ced in Div. 3NO. Alternative approaches to produce indices of
abundancel from these surveys using a method known as kriging, was deemed
inappropriate, most%y because of the mobility of the resources being measured and
genera}ly }ow sampling intensity. Other techniques such as contouring and spline
approxXximation were net considered, mainly because such methods are net currentl
employed by STACFIS tc derive abundance indices from surveys. As this wcrkiny
group’s mandate has now been achieved, STACREC recommended that ajl ;
documentation which were discussed by the Working Group
Procedures be made available as a 5CS document.

survey
on Survey Design

The Chairman recognized the valuable work dene by thls workiﬁg group.
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Documents Reviewed by STACREC Working Group on
Survey Design and Procedures :
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USSR Trawl Surveys in NAFO Subareas 0,2,3

A. Yu. Bulatova and A. D. Chumakov

Polar Research Institute of Marine Fisheries and Oceanograpy (PINRO)
6 Knipovich Street, 183763, Murmansk, USSR :

ABSTRACT

Methods of the USSR trawl surveys in NAFQ Subareas 0,2,3
are reviewed. in the present paper. Principle objectives and,sam—_
pling techniques applied duriﬁg surveying of the N@FO Subares 3'-‘
.allowed to discern three periods of investigations: 1961-1970, -
1971-1982 end 1983-1985. '

Information from trawl surveys for Greenland halibut in
Subareas O and 2 in 1980-1985 is presented.

It is concluded that coordinated aefforts of NAFO member states -

ere needed for Joint surveylng.

INTRODUCTICON

NAR( Subaress 2 apd 3 have been surveyd by PINRO since 1954,
From 1954 to 1961 primarily scouting works were cdnducted, distri-
bution of fish was studied, data on the size-age composition, fe-
eding, sex composition and maturity, migrations of hajor commercial

species were collected.

From December 1961 omwards the Polar Institute conducted
annual trawl surveys which for principle objectiveé and sampling .
techniques may be divided into three periods: 1961-1970, 1971-
1982 end 1983-1985, ' '
The principle objeétive of the 19861-1970 surveys was to es-
timete the yearly recruitment %o cod,.haddock and redfish popula-~
tions using a quantitative assesament of the young, The yearclass

strength wae estimated from the everage number of fish in a catch

per hour haul,
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In 1971-1982 the total trawl aﬁrveyé woere conducted - a quan-

=titafive assessment of demersal fish of all species and size‘grdupa.

Bstimates of the relative abundance and biomass expressed as the

:'.aﬁerags number and ﬁaight,of fish 1n‘a‘catch per hour haul_yére
H,derived for major commercial apecies (éod, haddock, redfish, Ame-
'}Hfrican plaice, Greenland halubut, dab)(Ronstantinov, 1981).
 Since 1983 the surveys were conducted‘using the stratified-
‘f;srﬁndom method for fishing station sélgﬁtign (NARO method); Bati-
'ma,'tes of the relative abundance and 'biomas‘s of commercial fishes

‘;iiwaiﬁ-derived for individuel sfré;ﬁ and for the whole area.

Trawl survey methodology

ii?} .p j1961-1320 survéxs ~ Table 1 présanﬁa information from trswl

f ;::éurvayé in 1961-1970, wﬁich were made by sidé—traﬁlers. A typical 7 .
?; side-trawler (BRT - large tréﬁlar) was 73.6 m in length, with the . . . - ’ 5;1
‘€;ﬁkross tonnage 1492 t;inef'tonnage 829 ¢, main engine ppwer:1080 hp. ' |

- _A bottom trawl, é1,9 m long (without bag), ﬁas ugsed with a

: distance.between'wings.10—ﬁ2 n and‘vé:tical opening 1.6-?.8 m. The

bottom line was éqnlppﬁd with 500 nm diameter bobbins, the cabel

.1ehéth was 9C m, Oval 5.5 Sq.m'thraGQslot boards were.ﬁséd. Cod-

- ‘end mesh size was 110 mm. A fine-meshed 9 m long netting-with
' '16=20 um mesh bar was inserted in the codend. The trawl was towed .
~at 3,2 knots fér 1 hour. ObservatiOng ﬁére carried‘out.on.a 24
ﬂg houi:baais.l A |
The number of fishing stations depended on the oversll dura-
_ tion of the cruise and the time of work in the area under survey.
o In the beginn%ng of investigstions fishing stations covered a '
" vast area, therefore, their number in each subarea wes small. Posi-
"'tiohs of fishing stations were réndomly chosen but so that to en-
’ velope different depths and the areas which seemed important for
-Pisheries, Most successful fishing atations were occupied every
~ year. _ _
In 1967 to make the coverage.of the survey area more cémplete
& new grid of stations was devised uaiﬁs rectangles similarly %o
- oceanographic sections intersacting the shelf latitudinally. In
-'sgbsequent survays—pbsitions'of fiahiﬂg‘stations.wera'relatively

~ fixed, within accuracy of the vessel position;finding.lTha grid

/0
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of atatlons was corrected - additional fishing statiocns located

on the shelf and slopes were included, zones with irregular bot-

tom topography were rejevted. The survey was restricted to Divs.
3ELMNOP. By the end of the period (1969-1970) ebout 300 fishing sta-
tions were planned for the mentioned areas and completed (Table 1),

Bampling techniques and catch analysis ir 1961-1970.

In this perlod the principle objective waaz to assess quanti-
tatively young cod, haddock and redfish, Prlor to 1967 when the
BUI'Veys werTe conducted during the winter period cod and haddock
ﬁp to 35 cm snd redfish to 15 cm in length were believed %o pertain |
. “to the young. Bince.1968 observations have been carried out in

the spring-summaf period. Bearing in mind seasonsality in the fish
growth; cod and haddock to 40 cm and redfish to 20 cm long inclusive
were assigned to the young,

Catches were processed following the procedure described be-
low, For small catches all young fish were selected and their
lengths were taken. In catches to 1 t only a portion of.young fish
was meﬁsured, all the rest were countedf In ¢atches above 1 ¢
{redfish predominantly) containers were ugsed to count the fish:

'the average number of fish in one container was multiplied by the
nunber of containers, which comprised the whole catch, Tﬁe cod
snd haddock above 35 cm and redfish gbove 20 cm in'length were
measurad, but the total number in the catch was not determined.

Prior to 1958 all young fish from small catches and only 100
individuals from large wére taken for age determinstion. Later on
only 300-500 young fish were taken from each area to determine
age, The fish-were taken from different tows so that they repre-
sented all size groups. '

Samples contalning larger-sized fisﬁ, 300 individuals froﬁ
‘each area, wers taken from one large catch. For this a part of
the catch was meparated with the fish not specifically selected
by eize.

The average number of the young aged 1, 2. and 3 years in the
catch per hour haul was accépted as an index of the relative abun-

“dance of new ysarclasses,., The yeafclaés strength was estimated

using the long term average norm. The long term average norm was

Il



derived from the sum of mean indices of fish abundance for each age
group and arag divided by the number of years of observations

(Konstantinov, 1983 , Table 5).

j9?1—1982 surveys. From 1971 ohwards the trawl surveys were
carried out by stern—trawleré, In order to preserve the long term-
time seriea of data and to derivencomparableldéta 141 éomparative
tows were made in 19?71 by BRT'"Roasiya" and BMRT-1202 "Persey-III"
which sampled the same cod concentrations running at parallel
courses. The comparison of catches made by vessels of different
typas using different gears indicated‘that the catches by the
RV"'Pergey-I1II" waré on the average 1.4 times larger than those
* by BRT "Rossiya". Owing to this, estimates of the young fish abune
dance dérived in the. previous years were multiplied by 1.4.

Table 2 preﬁents data from summsr,tfawl gurveys in Divs. 2J,
3> KLMNOP in 1971~1982. The 31/27.2 m trawl ﬁith 4 m.verticai open-
ing, distance bétween winga at 14,3 m (Figs. 1, 2}, 90 m long
cabeis, 400 mm diemeter bobbins, 5.0 sq.m trawl boards, 130 mm
mesh in the codend was used. A 19 m long small-mesh netting with
a mesh bar of 20-24 mm was insertgd in the codend.

The trawl was towed af 3.5'knots for 1 hour. Observatiqne
weTe carried out on a 24-hour basis.

Fishing étatioﬁﬁ were made at fixed positions.,Inrthe course
of surveying positions Qf fishing stations slightly varied depen-
ding on the accﬁracy of the vessel position~finding, availability -
of the depth to be sampled, bottom topography, ground, and other
reasons, The number of fishing stations completed in eash survey
depended on the‘duration of the cruise, but commonly 300 fishing
atationg were planned for Divs, 3 KLMNQ. In 19?9-1980 survaying
of the Plemish Cap was made twice - in spring and sumﬁer.‘

nggling techniques and catch analysis in 1971-1982.

A quantitative assessment of bottom fishes both exploited and:
unexplcolted of all size groups was carried out since 1971, 7
Each catch was sorted by species and the fish were measured
and counted., In the case of large catches of fish of some species
366—600 individuals were selected from any part of the catch

and meésured.

[
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Tha fish were mesasursd from the tip of the asnout to the
end of the caudal Fin to the mearest 1 cm. For example, at 35.5 cm
we put 36 cm, at 35.4 cm - 35 cm., For all fish sex was determined
except cod and haddock,

The quantitative assessment was made following the procedure
used in the previous surveys: counting of individual fish or
counting with the use of convainers,

The waight of fish of major commercial species was deter-
mined. For this purpose based on age data collected in the pre-
vious years the sizagweig%gys were derived, which were revised
in subsequent surveys, If ths weight data for some‘species were
not availéble every fish was weighed individuslly. The total
waight of fish of esach species in the catch was determined
through meltiplication of. the average welght (estimated from the
aize frquency) by the number of fish caught.

To determine the age couposition of fish 300 individuals
of the following species were taken from each arsa: cod, haddock,
redfiéh, American plaice, dab, witch, halibut, grenadier. Samples
were taken from iarse catches, a porfién of‘the catch was sepa-
rated so that the size composition of fish in the'sample cor-
responded to their size composition in the cabch. Concurrent with
sanpling of adult fish {cod, sometimes redfish) samples of the
yoeung (100-300 individuals) were taksn from each area.

The average number and weight of.fish in.the cateh per hour
haul were accepted &s relative abundance and biomass indices,
which were derivedseparately for each species and area by divi-
ding the total number and weight of fisk by the number of tows
including those without catch (Konstantinov; 1983 ,:Tablés 3, 47,

Stratified-random trawl surveys in 1983-1985,

Since 1983 the trawl surveys are carried out following the
NAFO method. ‘

As in previous years surveys were.cunductad by BMRTs, how-
ever, in 1985 the survey was made by PST, & vessel of amaller
tonpage (Table 3), which might to some extent affect the survey
results. As previously the 31/27.2 m trawl with a small-mesh pet—
ting was used, which was towed at 3. 5 kno%s. In 1983 the towing

was made for 1 hour,
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In 1984 to incrsase the numﬁer of fishing stations 30-min
tows were used, Observations were made on & 24-hour basis.

The number of fishing staticns depended on the duraticn of
the cruise, usually 450 to 550 stations, out of which 120-130 wers
completed on the Flemish Cap, where the nuiber of stations in
esach stratum depended oo iLs ares. In other. parts commonly 3 fiw
shing stations were occupied in each stratum. If the time pefmit-
ted IArger strataQWere covered with‘greater nunbear of fishing
atations. - -

Positioﬁs of fishing stations had been initvislly determined
on the chart wifh strata divided into saall rectangles t0°105 of
latitude and 0°20! ofllongitude). The rectengles were enumprated
and positions of fishiﬁg stations wers determined from the randon

number table. The distribution of fighing staticns over narrower

"strata with irvegular confipgurstion was relatively even. During
surveying positiéné of fishing stations were corregted with re-
gérd for the availability of the given depth, bottom topography,
ground, telephone cablses location as well as with respect to fi-
- shing end buffer zone boundaries, different obstacles (long-lines,
traps, vessels, rigs, floating stations, icébérgs, ice fields).

The acgidént rate for fishing gears is higher when fishing -
at random stetions. Tows with considerable damages of the trawl
netting, espécialiy those of the“bag, and other defects ware not

' dountad, but if it was possible they wers repeated in the same
stratum at the site with more. suitable conditions. Tows shorter

.30 min., and.longer 1 hour 10 min, for one hour hauls (in 1983)
and below 20 min and above 40 min., for 30-min, hauls (1984-1985)
were not counted. The c;ﬁltch made during the time period shorter
or.longer than the above range was used to.calculaté the catch
which could have been taken ber a haul time unit.

Semplinz techniques and catch analysis in 1983-1985,

Methods of catch analysis, gquantitative assessment and wei-
ghing were the same as 1n the previous years. Eefore 1985 samp-
ling methods associated with age determination also éid not change.

In 1985 samples to determine age were collected following
the Canadlan techniques. For age determination fish were selected

from different catches, 15-20 individuale from each size group.

o

| ¥
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If the sex was determined,-EO maleg and 20 females from each size
group wers taken Yo determine ags. Thus, cod, haddock, beaked
redfish and haslibut (Div.}K} were sampled. American plalce and

"“dab were not sampled for age determination in 1985, how-
ever, 20 males and 20 femesles wére selected from each siie group
for individual weighing.

Ag indicated by calculations,at an absglute error in the
mean age equal to + 0.5 year, 15 cod, 38 ;edfish, §7lgrenadier
and 13 halibut should be taken from each size group for age de-
termination. Then a relative,erfor in the mean age will consti-
btube $9-13.5% for different species,

Me thods of abundance and biomass estimation in 1983-1985.

Estimetes of the relative abﬁndance and biomass were Qerived
using the NAFO ﬁethbds. In each stratum the mean number and weight
of fish in the catch capture& in the ares towed per a time unit
(1 hour or 30 oin.)were determined from a series of tows,

Further calculations were made using the formula:

5 -
n= -E;——— 'n'
]
where n - abundance or biomags of fish in the given stratum
' 8 - area of the stratum
8,~ area towed
n,- mean number (or‘Weight) of fish in the catch psr a
time unit,.

The size of'the towed area was determined through multipli-
‘cation of the distance covered bj the vessel towlng trawl per
ﬁ hour (or 30 min.) by the distance between wings. At the speed
of 3.5 knots the veséel covered 3.5 miles per 1 hour, and 1.75
miles per 3C min. AL such a spesed the distance between wings con-
stituted 14.3 m, The aren towed during 1 hour was 0.0g? 8q.mile
and 0.0135:sq.mile per 30-min haul. The trawl fishing efficiency
was conventionally accepted equal to 1. -

Estimates of the relative abundance ahd biomass for each

gtratum were then summed to derive the estimate for the whole area.

Batimates of the abundance and biomass presented in the USSR
National Reports for 1983-1985 may be checked using initial survey

data mailed to Csnade every ysar in formats No.1 and 2.

/S
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Trawl surveys for Graenland halibut in Subareas O and 2 and

Div 3K in 1980-=1985.

Trawl surveys for Greenlard halibut in the Baffin Island
and Lebrador areas were initiatsd in late 1980, Table 4 presents
information regarding vessels, survey area and humber of fishing
stations,

8imilarly to southern aress a 31/27.2 m trawsl which was
towed at 3.5 knots per 1 hour was used. Ubservations were cgrried out
on & 24—hbu; bagis. ‘

In all years positions of fishing staticns‘ig nerthern areas
wore randomly chosea. Major criteria for fishing station position
ware ground conditions and suitability of a site. Tows were mads
within 500—1306 o of dspth in each 1C0 m interval.’

Abundance and biomess estimates were derived separately for
each 100 nm depth interval. The mean number and catch of fish
in a catch per hour hsul {per 0.C27 sq.mils) were determined
from a series of tows at the given depth,-then the density of
aggregation ovef 1 sq.miie and that over the area of each of the
given depth intervals throughout the whole survey srea were found.
The total for the survey area was determined by summing up esti-
mates for individual depth intervals.

it should be noted thaf the number of fishing stations, size
of the survey area and depth of towing varied markedly by years dus
to changing ice conditions in northern area, which undoubtedly
affactad stock estimates which should be considered approximate
(Chumakov, Poletaev, 1985),
Methods of oceanographic observations in the period of

trawl surveys.

Oceanographic observations were made to characterize environ-

mental conditions and t¢ evaluate their effect on fish distribution.
They comprised: standard méteorological observations over air tem-
perature and humidity, wind direction and velocity, wave, atmos-
Fheric pressure, clouds, ice; water temperature and salinity mea-
surements st fishing sites and standard hydrographic sections at
depths:O,'10, 20, %0, 50, 75, 100, 150, 200, 250, 300, 400, 500,
600, 800, 1000, 1200, 1500 and 2000 o. |

Hydrographic observations were performed using standerd in-

/G
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'strﬁments, Water temperaturs was measured with deepwater reversing
thermometers (TT), bathometers (BM~48) were used for water sampling.
Salinity was measured with slectric salindmeter 601-MK ("Auto-labd",
Austria), Water temperaturs in 0O-200 ﬁ was measured with mecha-
nical bathythermograpn at CC and 12 hours GMT.

Oceanographic maasﬁrements weTe made before or after towing.
In some cruises to save the time they were made only at scme sta—'
tions selected with respeét to the distancé Dotween stations,
towing depth and expected state of water.

Observations at standaxd hydrographic sections were made if

they had been included in the cruise programme.

Conclusions

At presént anhancement of the reliability of estimates of
demersal fish stock size is most éomplicated and urgent problen.
A cooperation of NAFQ member states in recént yeara indicated
the need for bofh information exchangs and calibration of fishing
gears, development of standard techniques and instrumenta. 5oint_
surveys within a relatively short period of tiﬁe would allow to
coﬁ@late a required number of fiszing stations and to attain
an adequate coverage of the distribution area of mejor commercial
filshes. Buch cooperation is certainly feasible with research prog-

rammes well organized and coordinated and initial data exchanged

on & broad scale.
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mable 1. Information regarding trawl surveys conducted in 1961—1970‘
Year Period Area Vessel Cruise !i:.mggr of Pronciple objective
No. ‘heuls
I96I~ - KL BRI ! "Fobeda" T Guanbtitative assessoment
[-1%2  Dec - Mar wix} OF, % , I 18s of young cod end haddock
to 35 cm; and redfish
I962-1963 Dec - Jan  2GHJ, 3KLMNOP  BRT-95 "Pobeda" 4 wo (P '
1964 Jan - Mar 27, 3ELMNCP BRT-95 “Pobeda" 1 © 148 - -
1964-1965  Deec -Fab FKLMNOP BRT-$7 "Se‘uastepol“ 22 153 - -
I965-I966 Dec - Feb  2GHJ, 3KLMNQP  BRT-97 "Bevaatopol" 24 118 -"-
1967 Jan - 2J. ELMNOF BRT-99 "Novorgsaljek" 21 .
an - May ! 3 sm-gg "Sevastopol™ - o6 '182 -" -
1968 Apr - June  FKLMNOP ' BRT-96 "Rossiya" 10 ) Quantitative assess—
. ment of young cod and |
1969 APT - Jul 23, 3KLINOP BRI-96 "Rosslya® I 2 naddock Egg 39 gﬁ% and
1970 Mer, 3K BMRT-1202 "Perasy-III" 4 299
May -~ Aug ILMNOP BRT - 56 "Roaesiya" 13 9 -" -
Teble 2, Data from 1971-1982 trawl surveya
Year - Period: Area Vessel Gruieo- Vessel : Gross ton- : Maln en- Numbsr Principle
No. length nage/ net - gine poweﬂ of objective
) mn * tomnsge, t - h.p. tows
1971 Mpy-Aug 3 ELMNOP BMRT-1202 "Porsey-III® © 83,6 -3030/109I  IxR000 240  Quentitative
. asssssmentlof
I - bottom exploi-
1972 App-dul 3 ELMNOP | 8 83,6 3030/1091 IX2000 241 t?_ o ot
, ited fishe
1973 June-Aug 3 ELMNOP - 1T 83,6 3030/I09T  Ix2000 291 Petization of
. . ’ abu.ndsncefand
: bi
1974 Jun-Aug 3 KLMNOP . T2 83,6 3030/I091  Ix2000 256 magor commer-
. cial fisges
_ - a, hadd
1975 " June-Bept FKLMNOP —na 14 83,6 030/109T  Ix2000 295  (S3p1anndpock,
: o rican plaice
I976 Mar-Jun 3 KLMNOP. - . I& . 83,6 3030/I1091  Ix2000 294 dab, halibut
1977 Apr-Jul 3 EIMNO -" - 8 83,6 3030/I09I  Ix2000 227
1978 May-Jul 27, 3ELMNO - 20 83,6 . 3030/I091  Ix2000 262
1979 Mar-Jun 3 KILMNO BMRT-2645"Buloy" 2 78,0 2947/I330  IxR400 - 309
1980 Apr-Jul 2J, 3EIMNO  BMRT-0422"Komonov" 2 83,1 2889/1345  Ix2400 334
18I Jup-Jul 27, 3KLMNO -" . ' 4 83,1 2889/I345  IxR40C 232
1982 Apr—Jul 2J, 3EIMNO  BURT-2645"Suloy" 2 2947/1330  1x2400 324

- 10 -

78,0
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Table 3. Information regerding 1983-1985 trawl eurveys conducted -
following stratified-random scheme

Hem e em e o e b s e = e e sm s e e e e S e e e o e e e e e e e e o e o . e e e o m e o m m

Ter § Betod aves o Vesd lorsieeliiich!omes omsed/t oS B, e,

1983 Magrwr  zEao Bﬂ.iag 2 mo s/t mea0 4 bowe e
1984 Mar-Jui  KIMNO = "~ B W0 2947/13%0 " 30 min 54
195 May-Jun  3KIMNO  EET MG-1363 2 59,1 1;40/348 Ix2200 30 ain 447

"Genichesk"

Teble 4. Information regarding the trawl surveys for Greenland halibut
in DMvs, OB, 24 and 3E in 1980-1985.

- am e am o o mr am am e R e me e om o e e N m m e M MR om dm dm e M m e Em e e ok e o o e em Em Em Em am e e o o e a— - - -

Toar - Period. ‘ Area Vesgel icr:tfq;iz;?tg% ieig:;/&g:t g:l%:igﬂ inﬁgir éduH:':tion
: : ' : 1 om s ¥ t hop.e ! '

. %g%- PeceJen < OB, 3K ' BURT-0422"Kononov” 3/80 83,1 28;&9/1345 IX2400 69 1 hour
IBI  Dec 0B BMRT-1202"Persay~I1I" 26. 83,6 3030/109 Ix2000 II 1 hour
IBI  Jul 3K BMRT-0422"Eononov® 4/81 83,1 2889/I345  Ix2400 48 1 hour
192 Ju 3K BMRT—-2645"8uloy"” 2 78,0 2947/I330  Ix2400 53 1 hour
1962~ Nov-Jan 0B, 3 - BMRT-2645"Sulog" 26 ) - , 51 1 nour

. . 67
183 Jul 3K - . 27 7 " " 94 1 hour
I3 Nov-Dec OB, 2GH -"- 29 " " 125 1 hour
184 Ju 3K - 30 o " " I3 30 min
‘ . ' . 7 3I " T " '
I564  Gept Nov- gB, BB Toos I By aticin® 6 ®,7 3AL/IUTT Do 0 1 Bowr
I%85  Jun 3K PT-1363"Genichesk” 2 . 59,1 II40/M8  Ix2200 53 30 min
I95 Nov-Dec OB, 2GH  BAMRT-0422"Eononov" 33 83,1 2889/I345  Ix2400 83 1 hour
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Northwest Atlantic { Fisheries Organization

Documentation of Survey Procedures

Saint Pierre Laboratary
France

One complete get of these forms (i.e. Sections A-F inclusive) is to be completed fbt
each major survey series. If there is inesufficient space, insert supplementary sheets.

-SECTION A - GENERAL

_ . .- )
- Country: -FRANCE Laboratsrv: Saint-Pierre

Purpose of Survey: (i.e. give title of th1s survey series e. g- summer groundfish
bottom trawl survey in Div, 3NC)

Winter groundfish bottom trawl survey in Subdivision 3Ps

Times conducted . , -No. of
Year Dates Vessel Name® Gear used? successful sets
. 1977 21/03 to 31/03 CRYOS . Lofoten - 39
. 1978 21/02 to_25/03 " L ‘ &9
. 1979 21/02 20/03 " " ' 66
. l9so 03/03 12/03 " " 40
1981 24/02 31/03 o S ‘ 104
, 1982 05/03 02/04 L " a 79
. 1983 10/02 19/03 | o ' " | 105
. 1984  15/02 - 19/03 | " ‘ " o 85
. 1985 09/02 10/03 o K " 98
10. 1986 63/02 . 12/03 ‘ " . n 92
. : :
12.

lror each vessel used give:

Vessel Name: 1. CRYOS 2. . 3. _ ) 4.
Length (LOA)m: 48.70 '
Tonnage (GRT): . 598 )

- Hbrsepowet: : 1180

2for each gear provide a description on a separate sheet, and provide a scale dxagram

if possible, which 8p2¢1f1es no. and type of floats and rollers, chafers, mesh sizes,
liners and their mesh sizes, etc.

| ‘?.2_
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SECTION B - VESSEL OPERATING PROCEDURES :

For each of the following, describe procedures for each period that they appiy and
ﬁ}vg precige dates of a change from one procedure to another. ' '

PROCEDURE SPECIFICATIONS ‘ DATES APPLICABLE
Yessel speed during tow: 4 knots since 1977
Duration of tow: 30 minutes , . "

. ‘
Distance towed: “Rbout 2 nautica_l miles - "

Ares swept by trawl:

0.015 square nautical miles "
(as used in abundance estimation) '

How was area éwept determined: Assumed to be constant = "
trawled distancée (2 nautical miles)

by distance from wing to wing (13.50 m)

Trawl height when  towing: 3.20 m o "

How was trawl height determined: From specifications of the "

gear
Survey design (i.e. random, fixed stratified ) "
stn., etc.):
Station selection proceédure: Random - n

Rough bottom and damages to "
gear observed In sets at same
location in previous surveys

Criteria used for chamging position
of a selected station:

Criteria used for determining number
of sets in each stratum:

Daily period of fishing (i.e. daylight
only or 24 hrs?):

Criteria for rejecting invalid sets:

Two to seven sets are chosen "
for each stratum, depending on its
surface '

From Q07:00 AM to 07:00 PM . "

Serious damages to the gear "
Set duration less than 20 minutes
or more than 40 minutes

23



SECTION C - STATION DISTRIBUTION

For stratifiéd'nurveys. complete the following table.

I3 stratification used the NAFO schemé described in NAFQ Studies NP 2 (Groundfish

Surveys Hnnual) Yes

X

Ho

If no, provide a map showing stratification scheme.

24

105

No. of :
Sampling No. of valid sets in each stratum in each year

Stratum | Units in : _
No. —|Stratum 1,579 11978 |1972 {1980 198} 11982 139a3 1984 {19 85]19 86119 |19
- .
306 - 120 3 3 3 3 2 z 3 3 3
307 110 2 3 3 3 3 3 3 3 2
308 30 3 2 2 2 2 2 2 2 2
309 80 4 3 3 i 3 3 3 3 3
330 50 2 3 3 3 3 4 5 3 2 2
311 50 2 2 3 3 -3 5 A x 4 4
312 80 2 2 3 2 3 4 3 3 3 3
313 50 2 2 3 1 4 5 3 3 4 5.
314 280 - 3 4 1 6. 3 3 3 4 2
315 240 4 4 4 i 4 4 4 6 2 3
316 50 2 1 3 1 4 3 3 3 6 6 .
317 50- 2 2 3 4 3 3 3 5 5
318 30 2 2 2 3 1 3 3 3 3
319 280 5 5 5 3. 5 6 '8 5 é 6
329 390 4 5 3 3 3 3 3 {2 2.
321 340 6 . 4 3 6 4 7 5 5 3
322 450 3 8 4 2 7 5 *7 4 6 - 6 |
323 200 3 4 3 4 3 4 4 4 3
324 140 1 3 2 2 2
325 280 4 4 3 4 2
705 50 2 2 1 3 3 3 3 5 4
706 * 140 3 1 1 5 3 4 3 4 g
707 30 2 t 3 3 3 5 4
708 30 5 2 1 3 3 2
711 260 2 2
712 270 2 2
713 230 3
714 340 3 2
715" 40 2 - 2 2 2 2 4 3 .5 5
716 150 3 3 3 3 3 5 3 3 6

" Total 39 69 66 40 104 [ 79 B85 98 92
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SECTION D - CATCH SAMPLING PROCEDURES

For each of the following, describé_procedures for each period that they apply and
give precise dates of a change from one procedure to another. ' ‘

PROCEDURE . SPECIFICATIONS ) DATES APPLICABLE
Catch sorting (all species All species since 1977

or selected species?):

Weighing - by species for - = ' by species for each catch, "
each catch? scales used? scale 0-50 kg used ‘
standard containers used? etc.!

Fish enumeration - how are - measuring or counting and "
numbers <aught derived?: subsampling for big catches '

Samplinﬁ for length

a) measurement used i.e, FL or TL?: TL ' "
- to nearest cm or cm below?: ém below . "
b) subsampling procedures: random oo
c) weighting up procedures from weighting of total catch, l "
subsample to total catch: =~ . except for very big catches more
_ than 10 tons where estimation by volume

is made
Sampling for age material :

a) subsampling method?: stratified
- b) how many‘samples required many small samples spread over "
by species/areal®: ' ‘the total area studied
c¢) for which species/areas cod, american plaice and "
are samples collected?: ' " witch flounder

.

Other sampling material
routinely collected

eg. individual fish weights, etc.: . /

15
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SECTION E - CCEANOCRAPHIC ACTIVITY

Describe standard procedures a: each station and/or for each cruise.
4 ,

N 1

Temperature profile for each set {x87 or Rlichardsoans BT)

SECTION F - ANALYTICAL,PROCEDURES FOR DETERMINATION OF ABUNDANCE INDICES

Pravxde example calculations for each of tbe standard sbundance indices which have
been used i.,e. provided in SCR Docs. and in National Hesearch Reports in the past.
Give precise dates when each method was used,

This example should be in sufficient detail that STACREC could duplicate the pro-
cedure and, given the same input data, derive precisely the same output.

For cod, strata 306 to 323, 705 and 706, 713 and 716 were seieﬁteﬁ for
calculation of a standard abundance indlce.

The following formulae {Pennington and

Grosslein, 1978) sre_used for the calculation of The miatmun trawleble blomass 8 fs calculated by
the stratified mean ¥y {weighl or number per sunning the blomass values obtatned fin each.
“tow and ity vartance ¥{¥g¢): Indlvidual siratum by the swept-ares method:
o ) : , LI N LI A Y :
Ygr ® } . { Ay. Yy . ) h h B R
' | A h - ' ' ' ‘ !
i ‘ where: B8y = minimum trawlable biomass tn the hth
H _ 2 2 stratum
VTei) o 1. Ay SpfN ' o
| {Yst) R £ h-2h/Th b = mean area swept per Low
where: Ay = area of the hth stratum - ;he variance Va of this estimate is given .
y: ‘
‘A = the total srea ‘ - !'
w Ty » sample mesn catch per tow in the htb Ve g An-Sn
stratua L]

[ bz.ﬂh
Ny = nunber of tows in the AP stratum : :

Sp + sample vartance in the hth stratum .

26
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Northwest Atiantic Fisheries Organization

Documentation of Survey Procedures

Norinwest Atlantic Fisheries Centre
St. John's, Nfld., Canada

One complete set of these forme (i.e. Sections A-F inclusive) s to be completed for
.each major survey series. 1f there is insufficient space, insert supplementary sheets,

SECTION A - GENERAL

Country: _Canada Laboratory: NAFC, St, John's,
o , Nfld,
Purpose of Survey: (i.e. give title of this survey series e.g. summer groundfish-
bottoa trawl survey in Div. 3NO)

Autumn groundfish bottom trawl surveys (stratified-random) in
Division 2J,

Times conducted ' , ‘ . ' No. of

Year Dates 7 Vessel Name?® Gear usedz‘ successful sets

1. 1977 _Nov, 11 to_Dec. 1 GADUS ATLANTICA Engel - 145 118
2. 1975 _Ayg. 3 to_Aug. 20 " " Y
3. 1978 Hov, 10 to Hov. 27 wow g " 53 .
4.°1979 Sept. 29 to Oct. 14 " m n " 44
5. 1979 Hov. 22 to Nov. 30 . o " M 54
6. 1980 Oct. 4 to Oct. 19 L " n " 48
7. 1980 - Woy. 25 to Dec. 3 " R 56
8. 1951 Nov. 15 toilov. 27 *“ e e 102
9. 1982 Oct. 31 to Nov. 15 " " ; ! 157
'10. 1983 -Oct. 28 to Dec. 4 " ! " . 129
11. 1964 Oct. 28 to Nov. 14 " L no 99
12. 1985 Oct. 23 toNov. 17 " - . 131
13. |

1For‘each veggel used give:

Vessel-Name: 1.GADUS ATLANTICA2, 3. T4,
Length (LOA)m: . 73.76 m '
Tonnage (GRI): 2351
Horsepower' . 4400

‘ *For each gear provide a descr1pt10n on a separate sheet, and provide a scale dlagram
if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,
liners and their mesh sizes, etc. 30
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SECTION C - STATION DISTRIBUTION ( Div. 2J )
For stratified surveys, complete the following table.

"is stratification used the NAFO scheme described in NAFO Studies No. 2 (Groundfish
Surveys Manual) Yes ) No '

1f no, provide a map showing stratification scheme.

No. of
Sampling No. of valid sets in each stratum in each year

Stratum | Units in '

No. | Stratum 1.9.0 1197a |1979 1980 l1s81 1982 |1983 1984 [1%85 (13 [19
201 . 480 2 3 2 3 5 6 6 3 6 |
202 ! 150 2 4 4 4 ? 2 2 2 ?
203 160 2 2 2 4 2 3 3 2 3
204 120 4 2 2 1 2 3 3 2 2
205 610 4 4 2 | 4 8 12 8 8 8
206 860 11 7 | 8 7 1 18 14 1 14
207 750 5 4 {5 5 9 15 10 7 13
208 150 -4 5 4 4 2 3 ) 2 3 3
209 540 7 6 7 6 6 11 7 7 9
210 260 6 7 4 5 3 6 2 4 4
211 110 2 4 4 5 | 2 2 2 2 3
212 220 4 2 2 2 2 5 3 3 4
213 670 3 7 7 g 6 10 10 5 9
214 390 6 7 | 6 5 5 3 8 4 6
215 420 4 8 6 4 5 9 8 3 6
216 130 2 2 4 4 2 2 3 2 2
217 - 90 3 2 2 2 V4 z 2 : 2
218 140 2 2 2 2 2 P 2.
219 - .70 1 2 2 2
220 110 2 .

221 90

222 150 4 5 4 4 2 3 3 3 2
223 - 60 2 2 ¢ 2 2 2 2 2 2
224 a0 2 2 2 2 4 2 2 2 2

© 225 60 . 2
226 60 2
227 230 4 2 2 2 2 5 4 3 4
228 480 8 3 6 5 6 10 6 7 7
229 190 4 4 4 4 pd 4 4 3 3
230 80 3 2 2 2 2 2 2 2
23 -~ B0 Z 2 2 ‘ 2 2 2 2
232 80 z 2 3
233 60
234 170 2 3 4 4 2 3 3 2 3
235 140 5 2 2 2 2 3 2 3 2
236 40 2 2 "2 2 2 2
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SECTION A - GENERAL

Country: - Canada

| Laboratory HAFC, St. John's,

Mfld.

Purpose of Survey: (i.e. give title of this survey series e.g. summer groundfish
bottom trawl survey in Div, 3NO)

Autumn groundfish bottom traw} surveys (strat1f1ed random} in
Division 3K. .

Times conducted

No. of
Year Dates Vessel Name' Gear used?® successful sets
1. 1978 _July 30 to__Aug. 25 GADUS ATLANTICA Engel-145 88/
2.1978 _Hov. 4 to Nov. 27 " " oo 70
1979 Sept. 29 to Oct. 14 ! " " " . - 58 .
4. 1979 Nov. 15 to Dec. 4 S S 69
5. 1980 Oct. 4 to Oct. 19 ! ! y ! 57YK
6. 1380 Nov. 22 to Dec. 8 " " " " 78
7. 1981 " Nov. 14 to Dec. 13 " " S 121
8. 1982 Oct. 30 to Dec. 8 ¥ " A 146
9. 1983 Nov. 16 to Dec. 7 " " ) " | 126
10. 1984 QOct. 27 to Dec. 5 " " ! " 163
11. 1985 Wov. 7 to Dec. 2 " “ " " o 180
12. '
13.
14.
15.
1For each vessel used give:
Vessel Name: 1. GADUS ATLANTICA. 3. 4,
Length (LOA)m: '73.76‘m :
Tonnage (GRT): o 2351
Horsepower: 4400

*For each gear provide a description on a separate sheet, and provide a scale diagram

if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,
liners and their mesh sizes, etc.

3L
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SECTION C - STATION DISTRIBUTION (Dw/. 3K )

For stratified sufveys, complete the following table.

18 stratification used the NAFO scheme described in NAFO Studiés No. 2 (Groundfish

Surveys Manual)

Yes

x*

No

1% no, providé a map showing stratification scheme.
*Strata 618 and 619 added during 1984 (See Attached Map).

No. of - , .
' Sampling No. of valid sets in each stratum in each year
Stratum | Units in
No- | Beratum 14197811979 |1980 [1981 [1982 |1983 |1984 [1985 |19 {19 |19 |1s
618 420 ‘ 4 6 '
619 480 7 7
620" 860 12 10 12 10 9 10 13 | 14
621 900 12 N 13 11 .14 12 14 15
622 200 2 3 2 2 3 2 4 4
623 320 3 4 6 4 5 6 5 6
624 210 7 4 3 2 4 4 4 4
625 270 6 5 6 4 2 3 5 5
626 290 6 5 51 5 5 4 6 5
627 380 6 3 2 6 7 6 8 7
628 340 7 5 6 6 6 6 7 6
© 629 160 5 2 5 3 2 3 4 4
631 380 2 3 3| 5 2 5 5 7
632 140 7 4 3 2 3 3 1 3
633 690 g-1 10 10 8 7 12 10 12
634 510 9 8 7 7 M. 5 7 g
635 400 ] 8 6 5 5 6 8 7
636 460 7 -7 7 6 10 .6 8 8
637 360 9 7 6 6 7 | 5 & | 7
638 650 8 g g 8 15 1N 10 11
639 460 9 4 6 6 10 ] 8 8
640 60 2 2 2 2 2 3
641 180 2 2 2 2 4 3 3 4
642 290 2 ] 2 3 6 6 5
643 400 2 2
644 300 2 2
645 60 2] 2 2 3| 2 2 3
646 110 2 2 2 2 2 2 2 3
647 130 2 2 2 2 2 1 1 3
648 70 2
649 80 2

33



SECTION A - CENERAL

Country: Canada ' ‘ " Laboratory: NAFC, St. John's, Nfld.

‘Purpose of Survey: (i.e. give title of this survey series e.g.

summer pgroundfish -
bottom trawl survey in Div. 3NO)

~ * Spring groundfish bottom trawl surveys (stratified-random) in
Division 3L.

Times conducted No. of

Year Dates !Eﬁfgl_ﬂﬂﬂil Gear used?  successful sets

1. 1971 June 3 to June 18 A. T, CAHERON Yankee #41-5 58
2. 1972 May 10 to May 18 " " " 38
3..1973 hpril 7 to May 6. " ! , ! | 31
4. 1978 tay 7 to May 21 n " | " 70
5. 1975 iay 9 to Hay 25 " " o .55
6. 1976 April 23 to Hay 3 " : " _ 64
7. 1577 May 4  to May 18 n : ! 102

8. 1978 May 6 to May 17 z " | " g5
8. 1979 Hay 17 - to June 4 L. ' n R

0. 1950 May 10 to June 2" S ] 15

1i. 1981 April 6 to May 7 " » " SR 5

12. 1952 May 6 to May 17 o " S h 103

13. 1984 iay 17 to May 21 ALFRED WEEDLER - Engel-145 37

14, 1985 April.17 to May 26 WILFRED TEMPLEMAY e ' 221

15.

“ror each vessel used give:

tessel Nawe: 1. A. T. CAMEROW p. WILFRED TEMPLEMAJ ALFRED WEEDLER ,

length (LOA)m: 51.21 m ~50.29 m 150.29 m

Tonnage (GRT): - 753 925.03 925.03
Zorsepower: 1000 2000 " 2000

Tor each gear provide a description on a separate sheet, and provide a scale diagram

if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,
iiners and their mesh sizes, etc.
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SECTION C - STATION DISTRIBUTION ('31_ STayl}\g ) - | .
Tor stratified surveys, complete the following table.

Is stratification used the NAFO scheme described in NAFC Studies No. 2 (Groundfish
Surveys Manual) Yes X No .

1f no, provide a map showing stratification scheme.

No. of . '
Sampling No. of valid sets in each stratum in each year

Stratum | Units in :
No. Stratum 1971 1972 1973 1974 1975 1976 1977 1978 1979 1960 1931 1982 1984 1935
38 | 300 | 3 5 2. 3 2 4
N - 440 1 4 A 6 6 5 4 9
342 170 ' 2 2 4 -4 3 4 3
343 150 2 3 4 4 2 4 3
344 450 4 4 4 2 3 5 4 5
345 430 4 4 2 4 5 4 4 -5
346 260 2 2 3 4 3 3 3 Z
347. 300 2 2 2 K 3 4 4 5 & A 5
345 630 3 3 ) 4 6 6 b 6 7 7 4’ 16
34 610 3 4 4 2 3 6. 6 7 9 4. 6 6 14
350 610 3 Z 4 3 3 4 4 6 9 10 3 7 6 12
363 520 3 3 4 4 3 4 5 5 3 5 3 5 5 0
364 c20 4 3 & 2 3 7 6 8 0 Z 6 5 17
365 310 3 2 3 2 3 3 2 4 4 1 3 7
306 410 3 3 4 4 4 T 4 4 3 5 6
363 130 2 e 2 3 3 -4 2 2 2 e
369 290 3 3 3 4 3 2 4 3 2 2 5
370 400 2 3 3 3 3 3 3 4 3 2 2 8
in 320 3 2 3 3 3 3 3 2 4 7
37¢ 720 4 35 3 3 3 3 6 7 9 6 4 6 2 12
384 32 3 2 3 3 2 3 4 2 2 2 6
385 ~ 660 4 4 3 2 4 2 6 6 7 4 - 3 3 15
356 290 2 3 3 2 3 3 4 3 2 3 5
30 2190 3 T 3 2 3. 2 3 4 2 2 3 €
333 100 2 2 3 2 2 e 2 3 2 2 2 2
389 | 230 3 2 ¢ 3 2 2 3 3 4 3 2 2 5

- 320 420 3 3 3 3 3 2 a4 5 3. ¢ 4 3
391 o0 2 2 3 i 2 2 4 2 2 2 p
33¢ ' 40 3 4 pd 2 3 3 2 2 Z .2
729 3 : 2
730 ' 30 2
731 30 2
732 .30 2
733 80 3
7134 50 a2

735 50 < 2
736 30 2
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SECTION A - GENERAL

Country: Canada Laboratory: NAFC, St. John's

Nf1d.

Purpose of Survey: (i.e. give title of this survey series e.g. summer groundf ish
bottom trawl survey in Div. 3NO)

~ Autumn groundfish bottom trawl survéys (strat‘ified-random) in
Division 3L. '

Times conducted | No. of
Year Dgtes Vessel Namel " Gear used? .successful sets
1. 1970 Aug. 16 to Aug. 29  GADUS ATLAWTICA Engel - 145 - 44
2.1981 QOct. 3 to Nov, 18 A. T. CAMERON Yankee #41-5 97
3. 1952 Oct. 30 to Dec. 6 e " " 121
4. 1983 Oct. 13 to Hov. 14  WILFRED TEHPLEMAN  Engel - 145 , 126
5. 1934  July 26 to Sept. 3 iz " " 2 209
6. 1985 Oct. 9 to Nov. 18 " " " L 231
- .
8.
G.
10.
11.
12.
13,
14.
15.

'For each vessel used give:

Vessel Name: 1.GADUS ATLANTICA2. A. T. CAMERON 3. W. TEMPLEMAN 4.
Length (LOA)m: 73.76 m 51.21 m 50.29 m
Tonnage (GRT): 2351 753 ' 925.03
Horsepower : 4400 1000 2000

2For each gear provide a déscription on a separate sheet, and provide a scale diagram
if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,
liners and their mesh sizes, etc.

>
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SECTION C - STATION DISTRIBUTION (3[ ch) |

for stratified surveys, complete the fbllowing table.

Is stratification used the NAFO scheme described in NAFQ Studies No. 2 (Groundfish

Surveys Manual) Yes _ X No

If no, provide a map showing stratification scheme.

No. of ) . )
Sampling No. of valid sets in each stratum in each year
Stratum | Units in
NO- _[StFAt™ 11978 |1981 [1982 |1983 (1984 [1sms {15 119 [19 |19 |19
328 380 4 8
341 440 3 4 4 5 7
342 170 3 3 4 2 3
343 150 4 1 3 4 3
344 © 450 3 4 3 6 6 9
345 430 2 4 6 8 7 9
. 346 260 2 3 4 5 6 5
347 - 300 3 3 4 6 6 4
348 " 630 b 5 11 11 14
349 610 7 5 9 14 10
350 610 b 2 8 12 g
363 520 4 3 3 8 10
364 320 9 1 il 10 18
365 310 4 | 4 5 4 8
366 410 3 3 6 4 11 9
368 100 2 2 2 2 2
369 290 3 2 4 6 7 6
370 400 4 6 6 7 9
371 - 320 4 5 5 7 7
- 372 720 5 ) 4 13 17
384 320 1 4 3 6 3
385 660 8 8 5. b12 1112
386 290 3 3 4 - 8 5
387 210 2 - 2 3 3 4
388 100 2 3 2 2
389 230 3 4 , 6 5
390 420 3 4 3 3 7
391 - 80 2 2 | 2 2 2
392 ‘ 40 2 2 2 2
729 30 : 2 2
730 30 2 2 2
73 30 2 2 2
732 30 2 2 2
733 80 2 4 3
734 50 2 3 2
735 50 2 2 1 3 .2
736 30 2 2 1 2

G
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' SECTION A - GENERAL

Country: Canada Laboratory: HAFC, St. John 5:

- . Nfid.
Purpose of Survey: (i.e. give title of this survey series e.g. summer groundfish

bottom trawl survey in Div. 3NO)

Winter groundfish bottom trawl survey (stratified-random) in
Division 3M. :

Times conducted a No. gf
Year Dates Vessel Namel. Gear used? successful sets
1. 1977 Feb. 4 ., Feb. 14 ~ A. T. CAHERON Yankee #41-5 . 36
2. 1076 Jan. 27 to Feb. 12 GADUS ATLANTICA  Engel - 145 - 134
3. 1979 Jan. 29 to Feb. 18" " " B " 95
4. 1980 Jdan. 6 to Jan. 21 " " " " 130 -
5. 1981 Jan. 7 to Jan. 22 " " " " ‘ 142
6. 1982 . Jan. 28 to Feb. 14 " " " o 109
7. 1983 Feb. 5 to Feb. 2] " " o " 142
8. 1904 feb. 2 to Feb. 14 " " " " _ 129
9. 1985 Feb. } to Feb. 13 " " weoooo ‘ 129
10. ' | \ -
11,
12.
13.
1&..
15.

1For each vessel used give:

Vessel Name: L. A. T. CAMERON » GADUS ATLANTICA;. s
Length (LOA)m: 51.21 m 73.76 m

Tonnage (GRT): . 7 753 . 2351

Horsepower : 1000 | 4400

‘For each gear provide a description on a separate sheet, and provide a scale diagram

if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes, -
liners and their mesh sizes, etc.
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SECTION C - STATION DISTRIBUTION ( 3 M)

-~ loe -

For stratified surveys; complete the following table.-

Is stratification used fhe NAF0O scheme describéd in NAFO Studigs No. 2 (Groundfish

Surveys Manual) Yes X

No

1# no, provide a map showing stratification scheme.

2

No. of .
Sampling No. of valid sets in each stratum in each year
Scratum [ Units in ‘
No. |stratum 1,055 11978 1979 [19a0 11981 |1982 11983 {1984 l1sge 119 [19 {19
501 100 - 4 4 4 5 5 5 4 4
502 250 5 11 6 il 11 1 11 10 10
503 180 . 4 10 6. 8 8 3 8 8 8
504 100 2 6 4 4 5 5 5 4 4
505 - 200 3 10 6 8 g9 9 g 8 '8
- 506 150 3 8 o 6 7 7 7 6 6
507 240 2 8 1) 10 11 11 11 10 10
508 180 4 9 6 8 g9 9 g 8 8
509 30 2 4 4 4 4 4 4 4 4
510 280 - 4 14 6 12 13 13 13 12 12
511 240 4 11 6 6-1 11 | N 11 10 10
812 200 - 5 6 8 9 4 - 9 3 8
513 70 - 4 4 3 -3 3 3 3 3
. 514 17G 2 8 6 7 8 B 8 7 1 7
‘515 200 1 7 4 3 9 - 9 8 8
516 190 - 4 6 3 9 - 9 8 8
517 60 - 4 3 3 3 3 3 3
518 60 - 2 3 3 3 - 3 3 3
519 120 - 5 3 5 5 - 5 5 5



-

SECTICN A - GENERAL

Country; Canada . Laborato-ry: Eﬁc' St' JOhn.is.,

NFld.

Pufpose bf'Survey: (i.e. give title of this survey series e.g. summer groundfish
‘bottom trawl survey in Div. 3NO)

~ Spring groundfish bottom trawl surveys (stratified-random) in

Division 3N.
Times conducted ' . : No, of
Year Dates ' Vessel Namel Gear used? successful sets
‘ Feb., 28 to #March 8* : ‘ *inc. 2
1. 1971 June 9 to June 13 A. T. CAMERON Yankee #41-5 45 (sets ATC 183)
2. 1972 May 4 to May 12 " " " " 45
3. 1973 April 9 to May 4 .. " " o 49
4. 1974 May 8  to May 13 " " K -1/
5. 1975 May 21 to May 24 v oo e e 22
6. 1976 April 8 to April 13 " " " " 30
7. 1977 Hay 26 to June 2 " " ot " 48
8. 1978 June 2  to June 7 ! ! . " : 39
9. 1979 April 21 to May 5 " " " " &
10. 1980 May 1 to May 10 " " o " 81
11. 1981 May 4  to May 21 " “ cwe 55
12. 1982 April 17 to April 26 ! N : o v 61
13. 1984 April 30 to May 6  ALFRED NEEDLER  Engel-145 60
14, 1985 April 18 to May 5 WILFRED TEMPLEMAN, " " 85
5. ALfRED NEEDLER

lFor each vessel used give:

IVESSE]. Name ¢ i. A. T. CAMERON 2. ALFRED NEEDLER 3_H. TEMPLEMAN 4,

Length (LOA)m: 51,21 m ©50.29 m 50.29 m
Tonnage (GRT): 753 925.03 925.03
Horsepower: - 1000 ' 2000 - 2000

2For each gear provide a description on a separate sheet, and provide a scale diagram

1if .possible, which specifies no. and type :of floats and rollers, chafers, mesh sizes,
liners and their mesh sizes, etc.

*ATC 183, Feb. 28-March 8, 1971. Line survey which was post-stratified.

o
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SECTION C - STATION DIsTRIBUTION (TY1y . 3A) )

For stratified surveys, cowmpletsz the following table.

Is stratification used the NAFO scheme described in NAFO Studjes No. 2 (Groundfish
Surveys Manual) Yes § No

1f no, provide a map showing stratification scheme.

-No. of

Sampling ' No. of valid sets in each stratum in each year
Stratum { Units in

" No. |Stracum |1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1984 195

—

Y

357 40

3 2 2 3 3 2 2 2 2
358 50 3 4 3 2 2 3 3 2 2 2
359 110 5 3 3 3 2 4 4 3 2 2 2
360 840 4 4 4 4 4 4 9 1N 6 7 71 16"
361 480 2 3 4 4 4 5 3 4 8 71 1 6 5 7
362 720 2 4 5 4 3 5 5 3 12 11 5 8 7. M
373 720 4 4 4 4 5 4 4 11 8 5 &5 7 9
374 240 2 2 4 2 2 3 3 4 3 3 4. 3 &
375 420 3 3. 33 3 4 5 5 4 4 5. 5 8
376 400 2 3 . 2 3 3 2 4 3 4 7 4 7
377 30 4 2 2 3 2 2 2 3 4 3 2 2 2
378 40 3 2 2 3 2 2 3 2 2 2 2 2z
379 30 2 2 3 2 2 3 3 3 2 2 2
380 | 30 2 3 3 2 2 3 3 1 2 2
81 | 50 3 4 3 3 2 2 3 3 4 3 2 2 2
. 382 180 3 4 3 3 2 3 3 3 4 2 2 3 &
383 190 2 2 2 2 303 2 3 4 3 2 3 3
723 50 ~
724 a0
725 30
726 20
727 50
728 40

¢
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SECTICN A - GENERAL

Country: (anada. o . : Laboratory: NAFC, St. dohn's,
_ Nfld.
Purpose of Survey: (i.e. give title of this survey series e.g. Summer groundfish
bottom trawl survey in Div, 3NO)

Spring groundfish bottom traw] surveys (stratified-random) in

Division 30.
Times conducted . ' - No. of
Year Dates ) 335221_53251 Gear used? ' successful sets
1. 1973 _March 22to_May ] A. T. CAMERGH Yankee #41-5 46
2. 1975 _May 17 to_May 24 " " o 35
3. 1976 April 2 to April 13 " u e e _ 4
4. 1977 June 2 to June 7 " W " " ' 40
5. 1978 May 26 to June 5 " " ] . 51
6. 1979 May 5 to June 25 " n “ e 90
7.1980  April 11 to April 23 " K ! 59
8. 1981 MWay 6 to May 22 " " " " 2
9. 1982 March 27 to April 2l " - " , " n 75
10. 1984 April 27 to May. 8  ALFRED WEEDLER Engel-145 - 56
1. 1985. April 11 to April 22 " " u " : | 93
12. : I
13.
14.
15.

lFor each vessel used give:

"Vessel Name: 1. A. T. CAMERON . ALFRED NEEDLER 3. 4,
Length (LOA)m: 51.21m 50.29 m '

"Tonnage (GRT): 753 : 925.03

Horsepowef: ’ , 1000 2000

2For each gear provide a description on a separate sheet, and provide a scale dxagram
if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,
- liners and their mesh sizes, etc.

¢z
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“SECTION € - STATION DISTRIBUTION ('D-}\/. 35')

For stratified surveys, complete the following table,

Is stratification used the NAFQ scheme described in NAFO Studies No. 2 (Groundfish

Surveys Manual)

Yes X No

1 no, provide a map showing stratificaticn scheme.

No. of .
| Sampling No. of valid sets in each stratum in each year
Stratum | Units in _ B

Mor |SEFETSR 11973 |1o7s {1976 {1977 (1978 {1970 Liomy [19m1 (19 |14 [19ms |19
329 450 2 ] 2 3 5 6 2 2 6 5 8
330 540 6 3 3 3 6 7 2 4 7 4 10
331 120 2 2 2 2 3 2 4 3 3
332 280 2 3 3 3 4 P 4 i 5
333 40 | 2 | 2 2 3 2 2 4 2 2
-334 20 2 2 3 3 2 4 Z 2
335 20 .2 _ 3 ] 2 2 3 Ay 2 2
336 30 3 2 2 2 2 4 2 2 2 2
337 250 3 3 2 2 2 4 3 3 2 5
338 500 5 2 3 4 5 7 5 5 5 9
339 170 2 2 2 3 o 2 4 2 3
340 490 1 3 6 3 3 7 2 3 ) 4 9
351 720 5 4 4 5 6 11 10 g g 6 g
352 720 5 4 4 5 4 12 11 7 7 11
353 340 3 3 2 3 3 5 4 ] 3 2 6
354 130 3 3 2 4 3 2 2 2 3
355 30 2 2 2 ' "4 2 2 2 2 Vd
356 20 |2 . 2 227|212
717 30
718 30
719 . - 20
720 0
721 20

30

722

¢3
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SECTION A - GENERAL

Country: Canada ' Laboratory: NAFC, 5t. John's,
_ “NTTd. T
‘Purpose of Survey: (i.e. give title of this survey series e.g. summer groundfxsh
- . bottom trawl survey in Div. 3NO)

Spring groundfish bottom trawl surveys (stratified-random} in
Division 3Ps.

Times conducted . - No. of

Year . Dates Vessel Name'! Gear used? successful sets
1. 1972 March 2lto_ March 29 A, T. CAMERON Yankee 41-5 44
2. 1973 - -March 16to_March 22 " ! o 55
3. 1974  April 20 to April 30 " " = " 81
4. 1975 June 3 to June 12 " " " 62
5. 1976 May 12 to June 6 " " " " 17
6. 1977  April 16 to April 25 ! o " " _ 102
7. 1978 Feb. 23 to April 13 ! " ' " " 106
8. 1979 feb. 20 to March 5 " " “ 81
9. 1980 March., 20 to April 2 " o " " ' - 8]
10. 1981 March 9 to March 26 " " " " ' 71
11. 1982 May 29 toJune8 " " " " ' 92
12, 1983 April 23 to May 8 ALFRED NEEDLER ~ Engel - 145 - 171
13. 1984  April 10 to April 17 " " - " " 95
14. 1985 March 8 to March 25 WILFRED TEMPLEMAN v " 112
15.

lFor each vessel used give:

Vessel Name: 1. A. T. CAMERON 2. ALFRED NEEDLER3. W. TEMPLEMAN 4.
Length (LOA)m: 51.21 m 50.29 m 50.29 m
Tonnage (GRT): 753 925,03 925.03
Horsepower: 1000 2000 2000

2For each gear provide a description on a separate sheet, and provide a scale dxagram
if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,
liners and their mesh sizes, etc.

13



SECTION C - STATION DIsTRIBUTION ( Dw . 3{%
Poe stratified surveys, complete the following table.

Is stratification used the NAFQ scheme described in NAFO Studies No. 2 (Groundfish
Surveys Manual) Yes X No

- 1f no, provide a map showing stratification scheme.

No. of
. Sampling - No. of valid sets in each stratum in each year
Stratum [ Units in :

No. Stratum 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

~ 306 120 6 4 6 6 9 5 2 3 3 4 2 2
307 110 3 5 7 4 4 4 7 4 2 3 4 4 2 3
308 30 - 2 2 4 2 4 2 4 2 2 2 3 2 2
309 80 2 3 4 6 7 6 9 6 P 2 2 3 2 3
310 50 | . 3 6 5 6 9 6 2 2 3 3 2 3
3N .90 4 g 8 4 6 4 8 4 2 2 3 3 2 4
312 - 80 2 1 2 3 5 4 2 3 ] 2 2 3 2 2
313 50 2 2 5 3 b 10 b 5 2 2 2 3. 2 2
314 280 2 2 2 4 3 1 - 2 5 5 7 -4 7
315 - 240 Z 2 2 ' 2 4 3 4 2 3 8 5 7
316. 50 2 3 6 1 q 6 6 3 2 P 1 4 2 3
317 : 50 4 7 g8 4 4 4 4 3 2 2 3 3 Z 2
318 30 ] 2 2 4 7 6 2 2 2 2 3 2

319 280 4 5 2 4 4 6 q 2 4 2 7 7 6 2
320 ¢ 390 2 i 3 o] 6 2 4 14 8 5
321 | 340 2 2 1 2 3 5 2 .4 10 6 7
322 450 1 ' 4 2 2 8 2 8 11 8 13
323 200 3 ] 4 2 3 3 2 2 6 4 3
324 140 2 2 .2 2 4 3 2
325 230 1 2 i 2 4 i 5 B 5 3
326 50 -2 2 Vd 2 2 3 2

705 50 V4 2 4 4 5 4 5 4 2 2 2 3 2 2
706 140 2 2 - 7 i 4 4 2 3 2 2 4 5 2 4
707 30 2 2 4 6 4 2 2 2 3 2

708 30 3 3 4 1 2 2 2 2

709 _ 30 2 ' 2 2

710 10 : 3. 2 2
711 260 2 2 2 2 8 . 5 3
712 270 c2 2 2 2 3 7 6
713 230 3 2 2 6 2 7 8
714 340 ' 2 2 1 2 8 6 10 : 1 -
715 40 2 1 4. 2 5 4 6 3 2 2 2 3 2 1
716 150 - 2 1 3 3 6 b 4 2 4 e 4 3 5

2
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SECTION B - VESSEL OPERATING PROCEDURES ( Common Fov all Sevies))

For each of the followxng, describe procedures for each period that they apply and

give preciae dates of & change

PROCEDURE

Vesse! speed during tow:
Duration of tow:

Distance towad:

Area swept by trawl:

from one procedure to another.

SPECIFICATIONS DATES APPLICABLE
3.5 knots

30 minutes

1.75 nautical miles

45'x1.75 nautical miles

“{as used in abundance estimation)

How was area swept determined:

_Trawl height when towing:

The wing spread of the trawl times the distance towed,

calculated by the speed of the vessel and the duratlon
of the tow.

About 8 feet. 'Not considered in abundance estimation.

How was trawl height determined: Based upon specifications of otter trawls reported by

Carrothers (1974).

Survey design (i.e. random, fixed Randamly selacted stat1ons within the strata.

stn., etc.):

Station selection procedure:

Crlterza used for changing posx:xon

‘of a selected station:

Criteria used for determining
of sets in each stratum:

~ Daily period of fishing (i.e.
‘only or 24 hrs?):

Criteria for rejecting invalid sets:

As per "Manual on Groundfish Surveys in the ilorthwest
At1ant1c" by W. G, Doubleday, 1981.

As per "Manual on Groundfish Surveys".

number o per “Manual on Groundfiéh Surveys.

daylight 24 hours.

As per "Manual on Groundfish SUrveys".

i
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SECTION. D - CATCH SAMPLLNG PROCEDURES ( Covmen. Tov Ctﬁgz‘gxifigu;)

For 2ach of the following, describe procedures for each period that they apply and
give precise dates of a change from one procedure to another.

- PROCEDURE - . h SPECIFICATIONS b DATES APPLICABLE
Catch sorting (all species . | ‘
or selected species?): ATl species,
Weighing ~ by species for : By species for each catch using
each catch? scales used? _ hanging scales and all standard
standard containers used? etc.: fish baskets
Figh enumeration - how are By actual count. TIf catch large,
numbers caught derived?: | then a random subsample is taken

7 and adjusted up to total catch.
Sampling for length . |

a) measurement used i.e. FL or TL?: Fork length to nearest centimetre.

- to nearest cm or cm below?: (For grenadier, snout to insertion of -
_ -ana) fin to nearest half centimetre.)
b) subsampling procedures: As per "Manual on Groundfish Surveys"

c) weighﬁiné up procedures from : o ’ it
subsample to total catch: : '

Sampling for age material
a) subsampling method?: ' "o "

b) how many samples required
by species/farea?: ‘

¢) for which species/fareas
are samples collected?:

Other sampling material
routinely collected

eg. individual fish weights, etc.: Special Samp]eé are ffeQUent]y frozen and bfought

back to the laboratory for detailed biological
analysis. :



secrion E - ocEAnocRaPHIC acTiviT?  { Common to oall Sevie 5‘)

Describe standard proceduras at each statiom and/or for each cruise.

The standard hydrographic and mataorpiogical data are collected as per the
-procadures outlined in the "Manual on Groundfish Surveys 1in the Northwest
Atlantic®, {Doubleday 1931¥ :

SECTION F - ANALYTICAL PRGCE&U?ES FOR DETERMINATION OF ABUNGANCE INDICES

Provide example calculations for each of the standard abundance indices which have
been used i.e. provided in SCR Docs. and in National Research Reports in the past.
Give precise dates when each method was used.

This example should be in sufficient detail that STACREC could duplicate the pro-
cedure and gzven the same input data, derive precisely the same output,

Generally, 3 types of 1ndices have been used: mean numbar per tow, mean
weight per tow, and mean number at age per tow, where ajjl means are caIcu!ated .
on the basis of strata. These 3 indices can be expanded {0 reflect total
abundance/bicmass by muitiplying the siratum means by .the number of trawlable
units in that stratum, and summing cver aid strata.

Mean number and welght per tow are calculated by the same method. The
number and weight from each valid tow is standardized to represent the amount
caught in 30 minutes. These are then averaged on a stratum by stratum basis.
Each average is multiplied by the stratum weight (number of units in the
stratum divided by the total units in all surveyed strata). These calculations
are summed to give a final mean number/weight per tow. :

Mean number at age per tow requires length frequency and age information.
Length frequencies are adjusted, set by set, tc represent the tota) catch in a.
30 minute tow. Numbers at age are then obtained by applying an age length
key, which combines otoliths over the NAFO Division in question or over several
NAFQ Divisions. Once the average number per tow at age has been calculated for
each stratum, the process continues as described above.

For a description of the stratification schemes used, see Doubleday 1981
For detailed information on the methods used in calculating stratified
abundance indices, see Smith and Somerton, 13981.

Carrothers, P. J. G. 1974, Descr1pt1ons of trawl-gear used for demersal
species by the Canadian fleet in Subarea 5 and Statistical Area 6 during

the perlod 1969 through 1972, [ICNAF Res. Doc. 74/28, Ser. No. 3175,
12 p

Doubleday, W. G. (editor). 1981. Manual on Groundfish Surveys in the
Northwest Atlantic. Sci. Coun. Studies Number 2, NAFO, 55 p.

Smith, S. J., and G. D. Somerton. 1981. STRAP: A user-oriented computer

analysxs system for groundfish research trawl survey data. Can. Tech.
REp. Fish. Aquat Sci. 1630, iv+66 p.

e
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Spec1f1cat10ns of the Standard (Yankee #41.5) net used by the

Canadian research vessel A. T. CAMERCN dur1ng 1958 83

v

Headrope: Total length 24.1 m

Wing 9.9 m, 13 18 cm Phill{ps pat. deep sea aluminum floats
Bosom 7.3 m, 24 " " " | " weoow "
N1 ng 9 . 9 m, 13 - " " it ] W ’ "

~

Footrope: Total length 30.5 m
Wing 4.3 m Rounding footrope fibre bound wire

- 4.3 m Rubber discs

Bunt 3.4 m5 36 cm steel bobbins
Bosom 6.1 m6 53 cm steel bobbins
Bunt 3.4m5 36 cm steel bobbins
Wing 4.3 m ﬁuﬁber discs

4.3 m fibre bound wire
Sections joined by 10 cm shackles (total of 6 shackles)

Danlenos: A 61 cm danleno ball {weight 113.4 kg) and danleno butterfly

‘(weight 39.9 kg) is used between each wing and the groundwarp.
Groundwarp: Each groundwarp is 40.2 m in length.

Doors: 3.2 m x 1.4 m Brampton Patent doors with two shoes, weight 680 kg

each.
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Trawling gear specifications used onboard the research vessel Wilfred Templeman
and chartered vessel Gadus Atlantica with the Engel,s 145 foot bottom trawl.

Kilfred Templeman Gadus Atlantica
Type of traw] door Oval polyvalent = . Oval polyvalent
Size of door : 2.8 m,long x 1.7 m high| 3.4 m_long x 2.7 m high
3.8 m : 5.6 m? -
o -1 9'-3" long 5'-7* high 11'-0" long x 7'-4" high
Hffght o; trawl door 1250 kgs 2756 1bs 1500 kgs 3307 1bs
in air : :
Size of main warp ‘ 29 mm, 1 1/8" dia. 6x19} 29 mm, 1 1/8" dia. 6x19
Size of ground warp 22 mm, 7/8" dia. 6x19 22 mm, 7/8" dia. 6x1%
Length of Ground warp 9.14 m, 30 ft - 9.14 m, 30 ft
Size of top bridle . 16 mm, 5/8" dfa. 6x19 | 16 mm, 5/8" dia. 6x19
Length of top bridle 39.92 m, 131 ft 39.92 m, 131 ft
Size of bottom bridle 22 mm, 7/8" dia 6x19 22 mm, 7/8" dia. 6x19
Length of bottom -bridle 50 m, 164 ft 50 m, 164 ft
Type and size of headline | 22 mm, 7/8" dia. comb. | 22 mm, 7/8" dia. comb.
wire . wire '
Length of headline %9.3 m, 96 ft. 2-38', %953 m, 96 ft, 2-38',
-20' : ' -20'
‘1 No. of floats on headline | 100 100 *
No. of floats on each wingli 35 40 -
No. on bosom 30 20
Type of floats Deep sea aluminum Plastic
Size of floats 203 mm, 8" | 203 mm, 8"
Weights of floats 1.43 kgs, 3.15 1bs. 1.36 kgs, 3.0 1bs
Statis Buoyancy 2.84 kgs, 6.25 1bs
Max. working depth 1300 m, 720 fms 980 m, 530 fms.
Cod-end material =~ dbl knit 6 mm nylon dbl knit 6 mm nylon
Liner material 29 rm, 1 1/8" mesh 29 mm, 1 1/8" mesh
: knotless nylon knotless nylon
Belly, wings and square Single knit 4 m Single knit 4 mm
materfal courlene twine . nylon twine

P.S. Previous to April 1984, the Wilfred Templeman used identical doors as the
Gadus 1500 kgs. Polyvalent.

.‘.—.'*“ e
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Cod-End .
For Engels 145°

" QOtter Trawl

5 1/8" mesh double
kni® nylon twine

This is the cod-end
Specifications to be
used on the Engels 145'
Trayl onboard the

" Gadus Atlantica and

W. Templeman.

Cod-end one piece 60 ft long, instead‘o§§using extension '

piece and cod-end,

—24=

Belly

H—'—'?"'—.‘— e B

V/,/’< 1" side ropers
’

P = e e e mn e e e o )

60"

14

Liner 1 1/8" knotless nylen 35 ft long sewed in 30 ft up cod-end.

The Gadus At]anti;a&aesa_shredded courlene rope chafer on bottom of cod-end.

$3
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Foot gear used on 145' Engels Traw]l onboard
Gadus Atlantica.

-

_2]“

- a1 Steel , : _ Stee]
Bobbin A S R Bobbi:
. n ‘ 4 A Ditto
A { S o " 0ppos
/ -/ o ! S/ end.
~ .
/ / / / §
/ / @
: e
S I A A
o, = ~ - ‘ B
SR - A 21 |z
© [ a3 { @ / o -
~ :3 o l..‘;; Q / CD:“:Q,l|| ’
~ / ¥ wn ~
= i > / w2
-/ . - ‘ > )
3 g 2/ S / o
P o [ S P ! Q
o / o / o : o -
=3 o / o I o
= = § - =
3|/ 1 z| ! E| ¥
.—'-I N'I o , o~ l —
= r f f /
s
-
[+ ] , . '
__,5? All sections joined together by 5/8" 21" steel bobbin
>. - Hammerlocks -or joining links
é’ .
d:ll'\\f.
21" steel babbin - s
with staff rod or scuttle
spindle.
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Fisheries Organization

Northwest Atiantic

Documentation of Survey Procedures

Federal Republtic of Germany
SPCTioN A - GENERAL

Country: Federal Republic of Germany - o Laboratory: Institut .fiir Seé—

) . ) ' - ) fischerei
Purpose of Survey: (i.e. give title of this survey series e.g. summer groundfish

bottom trawl survey in Div. 3NO)

~ Autum groundfish bottam trawl survey in Div. 27
Times conducted ‘ ' No. of
Year Dates Vessel Name' Gear used? successful sets

1. 1972 21 Nov_ to26 Nov AD 140 OTB 17

2.1973 17 " to23 " H . 41

3. 74 29 " 07 bec AD " 38

4. . 75 27 " on " D . 44

5. 76 28 oct 11 Nov W L 48

6. 77 25 Mov 06 Dec D " 41

7 78 27 0" 02 " AD " 21

8. 79 27 " . 10 " WH " o 64

9, 80 03 " 17 Nov AD " o 62
b 10. 81 23 " 09 Dec AD " .69

11. 82 29 Gct - 13 Nov AD "o 76

12. 83 2¢ " o8 aD " 72

13. 84 - no survey !

14, 85 270t 13 Mov A 7

lFor each'ﬁessel uged givé:

Vessel Name: 1. ANTON DOHPN  2.WALTHER FERMIG 3. 4,

Length (LOA)m: . 83.23 77.45

Tonnage (GRT): 1986, 71 _ 2250.52

ﬁorsepower:‘ ' 2400 ' 4600

2For each gear provide a description on a separate sheet, and provide a scale diagram
if possible, which specifies no. and type of floats and rollers, chafers, mesh sizes,

liners and their mesh sizes, etc. - pyoyided in M. KROEGER and K.H. KOCK, 1982
' (Reference in Section B) '
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*) Reference - — 4 )
M., KPORGER and K.H. KOCK, 1992; First Attempts to Muantify Variations in
Behaviour of Groundfish Otter Trawls Used by the Federal Pepublic of Cermany

in North Atlantic Surveys. NAFO SCR Doc.B82/VI/51.
_SECTION B - VESSEL OPERATING PROCEDURES .

FOr each of the following, describe procedures for each period.that they apply and
gﬁve precise dates of a change from one procedure to another.

PROCEDURE SPECIFICATIONS DATES APPLICABLE
Yessul speed -durinAg tow: | 4.5 kn : whole time series
DuratJion of tow: . 30 minutes : | n |
Dist;;ce éowed:‘ ' 3 2,25 nm "

Area swept by trawl: . | 0t0267 nm n

{as used in abundance estlmatlon)

. wing spread x 22 m "
How was area swept determined: ‘ = 1852 m X 2,25 nm

Trawl height when toﬁing: _ K 3.5 m "

wing spread and

How was trawl height determined: Hydroacoustically by means of a multi-netsonde moni-

7 toring several recorders on headline and tips of the
wings. Measurements were taken by turns each minute and for vessel speeds ranging from
3.0 - 5.0 knots. *

Survey design (i.e. random, fixed  Stratified-random, strata boundaries given by lati-
stn., etc.):- tude-and/or longitude and 100 m depth contours (level
1).

fa@fluge selection procedure ‘Strata devided into units of equal area equivalent to 5'

and 10' longitude (abt. 35 nm?):level 2); each unit devided into 10 fishinc or
.random units (abt. 3.5 nm?*, level 3) consecutively numbered within each stratum. Depending

Criteria used for changing p051t1on on the number 6f sets assigned to one
f a selecte statmn stratum one or an equal number of random
incorrect depth: next random unit within " units per level 2 unit are selected at
.stratum depth range random, -fishing positions are finally
b) untrawlable ground: next trawlable randam unit chosen so that the whole trawling track
Criteria used for determining number lies inside the selected random unit.

of sets in each stratum:

A given total number of sets, practicable according to vessel time avaﬂable, distributed
in proportion to strata areas.

Daily period of fishing (i.e. daylight daylight {(dawn to dusk, abt. 10~12 hrs)
only or 24 hrs?):

Criteria for rejecting invalid sets: tows of less than 10 minutes duration and 1n01dents

,seriously affecting fishing properties of the gear (net damaqe, 1ncorrect gear performanoe,
C
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SECTION C — STATION DISTRIBUTICN

For stratified surveys, complete the following table.

1s stratification used the NAFO scheme described in NAFO Studies No. 2 {Groundfish

_ Surveys Manual)

Ye

s _X_

No

If no, provide 2 map showing stratification scheme.

Sggél- No. of valid sets in each strafum in each year
stratun (Units{[an Tem | ap | a0 | wa Ap [a lwi |ap |ap |ap |ap- | ap
No. Strat, 19721973 11974 11675 11976 11977 |1978 [1979 |10 {191 {1982|1983|1985
10q 201] 480 [ - { 2 2 2 2 1] - a | 2 5 4 | 4 2
~200 205| 580 | 1 | 4 5 | s ] 4 - 6 5 5 4 4 2
206 | 860 6 5 6 6 5 R 8 8 7 8 6
207] 750 | 2| 3 3 3 4 1 5 5 3 7 1 - 4
ony 2021 150 | - | - - 1 2 | 1 - 2 2 2 2 3 2
-300 209{ 540 [ 3 { 4 3 4 4 3 3 5 | 4 3 4 5 8
2100 260 | -1 17 | - | 2 {3 {2 |2 {3 {s |2 |3 5 2
213 s;0 2| 3 | 2 | 3 {4 3|15 |5 |4 |5 [ 3|34
214| 390 | - | 2 4 2 | 3 |3 - 3 2 | a 9 |10 | M
215 | 420 { 3 | 2 2 1| 3 3 - 4 4 a |10 6 8
228) 480 | - | 4 6 | 5 4 4 4 4 7 3 5 5 5
234 | 170 | - | - - 2 2. | 2 - 2 3 2 - 2 1
301 203 160 | -} - - - - - - - |- | 2 2 3
-400 208 150 | - | - - - - - - - - 1 2 3 3
217 110 4 - | 1 - - - - 1 - - 2 2 1 -
216 130 {1 { 2 2 4 2 | 2 - 2 1 2 1 3 2
222 150 | - | 2 2 1 - 2 - 7 2 2 2 2 2
2291 190 | - | 2 - 1 2| 2 2 |2 2 1 3 1 1
20| 120 [ - | - ~ - - | - - - - {2 2 3 -
217 o -1 |- |- |-t -2 2 |2 |1 |-12
223 | 60 | - | 1 1 - 1 2 - 2 |2 2 2 - 1
227 | 230 1 1 1 2 2 - - |3 3 3 3 - 3
235 | 140 | - | - - - - - - - | - 1 2 1 1
Total 17141 138 |44 HaR fa1 |21 [ea {62 (69 |76 |72 |72
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SECTION D - CATCH SAMPLING PRGCEDURES

For each of the following, describe procedures for each period that they apply and
give precise dates of a change from one procedure ts another,

]

PROCEDURE = ’ SPECIFICATICNS DATES APPLICABLL
Catch sorting (all Species all specles ' throvghout time series

ot selected species?):

Weighing - by species for " by species for each catch, scales; .
each catch? scales used? only in case of large catches of certain
standatd containers used? etc.: Species at least wighing of 10 standard

' containers and applving av., weight to re-

¥ £ ’
Fish efumeration - how are maining number of standard containers.

numbers caught derived?: via length ffequancies bv species cf total catch:
_ - via subsample lergith frequency in case of large.
Sampling for length | catch: Total n = otal weight x n sampled
o sampl# weight

a) measurement used i.e. FL or TL?: , :
TL to cm below, TL to nearest am (Grld. halibut
and Am. Plaice by Canadian participants)

b) subsampling procedures: Pandom selection of weighted standard containers {50-60 kg
‘ each) ; one subsample consists of at least 200 fish.
¢) weighting up procedures from : _
subsample to total catch: already explained above!

- to nearest cm or cm below?:

Sampling for age material at least 10-15 fish per amaroup, stratified sampling

a) subsampling method?: distributed over whole survey area.

b} how many samples required
by species/area?:

¢) for which species/areas : .
are samples collected?: routinely cod and redfish, occasionally TBy Canadian
participants)Grld halibut and Am, Plaice; grenadiers

Other sampling material
routinely collected

eg. individual fish weights, etc.: indiv. fish weights, especially cod; sex;
: . maturity stages, etc.

40
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SECTION E - OCEANCGRAPHIC ACTIVITY

Describe standard procedures at each station and/or for each cruise,

'/imfwr;r&ye pre /{/; 5 /xir aliir oyl J&h’é
2y “p Palisr b IRED shotwitreod pod,
(Seal o lorsin) iers it 4y '

577 -
er 7D o TEI Dbt

" SECTION F - ANALYTICAL PROCEDURES FOR DETERMINATION OF ABUNDANCE INDICES

Provide example calculations for each of the standard abundance indices which have

" been used i.e. provided in SCR Docs. and in National Research Reports in the past.

Give precise dates when each method was used.

This example should be in sufficient detail that STACREC could duplicate the pro-

~ cedure and, given the same input data, derive precisely the same output.
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Northwest Atlantic Fisheries Organization

SCIENTIFIC COUNCIL MEETING - SEPTEMBER 1987

.Summary of Survey Documentation for Consideration of STACREC WG on Survey Procedures
by
W. B. Brodie
Science Branch
Department of Fisheries and Oceans

| P.0. Box 5667
St. John's, Newfoundland AIC 5X1

Introduction

In 1986, information on research vessel surveys conducted by France, Federal Republic of
Germany, USSR, and Canada was presented to NAFO. This documentation covered surveys in
Subareas O, 2, and 3 and was prepared along the guideiines set forth by STACREC in September
1985, The working group established to review this documentation met briefly in June, 1987,
at which time it was recommended that a summary be prepared for the working group to examine
in September, 1987.

It is the purpose of this paper to summarize briefly the contents of the four survey
documentation papers (1 Res. Doc, 3 working papers) presented to NAFO at an earlier date.
This review will concentrate on pointing out differences which have occurred in the survey
series over time, including changes affecting vessels, gear, survey design and coverage, and
data collection. A brief account of the use of the relevant survey data in the 1986 stock
assessment will also be included where possible. This material should be reviewed by the
working group for the purpose of “recommending to STACREC appropriate measures for the future
improvement of various time series of survey data and the most appropriate methods of
analygng historical data to derive abundance indices for stock assessment purposes" (NAFO
Redbook 1985, p. 95). .

S



Surveys conducted by France

A} NAFO Subdivision 3PS

Stratified-random surveys on the research vessel CRYDS were conducted in the
February-March period, from 1977 to 1936, using the stratification scheme outlined in NAFQ
studies #2 (Groundfisna Surveys Marnuall. A1l vessel cperating procedurss and survey
designs/operations were identical over this period. Survey coverage was lower in 1977-80
(average 54 sets) than in 1981-86 (average 9 sets}. Severai strata were chosen to provide an
. index of abundance for ccd, and all were surveved in 1981-86, but a few were omitted in some
of the 1977-80 surveys.

Of the survey series examinad, this is probably the one which has undergone ‘the fewest
changes. VYirtually all aspects of the survyesy have remeined constant, with the exceptions of
stight changes in the number of sets per stratum over time, and small differences in the
timing of the surveys within February and March. It is noteworthy that these surveys have
been conducted on a 12-hour a day basis (fishing 7 AM to 7 PM), which is different from most
other survey series examined, which are carried cut on a 24 hour hasis.

In the most recent NAFO assessment of the 3Ps cod stock {Redbook 1986, p. 55) data from
this survey series was examined and compared with Canadian survey data. STACFIS recommended
that the data from the two sources be re-examined to acccunt for differences in the results
and that the surveys be co-ordinated to faciiitate comparisons. Much of this work has been
carried out in 1887.

Surveys conducted by Federal Republic of Germany

A)  NAFO Division 24

Stratified random surveys were conducted in the October to December period, from 1972 to
1583 and in 1985. Two vessels, the ANTON DOHRN and the WALTHER HERWIG were used at different
times for these surveys, with the latter being utilized in the years 1973, 1973, and 1979.
These vessels are somewhat similar in length and tonnage, although the W. HERWIG has about
twice the horsepower. Given that the 2 vessels fished the same bottom trawl gear and that ail
“other aspects of fishing were kept standard where possible over the entire time series,
results from the surveys are considered to be unaffected by the change in-vessel. Standard -
survey designs and operations were maintained throughout the survey series, with the exceptaon
of vessel.

The surveys in 1972 and 1973 were done using a pre]1m1nary stratification scheme, but.
were later post-stratified using the scheme outlined in the Groundfish Survey Manual. Survey
coverage was minimal in 1972 and 1978 at 17 and 21 sets respectively, averaged 42 sets from
1973 and 1978 and increased to an average of 69 sets from 1979 onward. Most strata were

surveyed in the recent time period, although 1 or more strata were omitted in all surveys
except 1981.

Although ne spec1f1c information on caTcu?at1on of abundance indices was provided, the
data from this survey series has been used. to provide indices of abundance for at least one
species (cod) based on the usual stratified mean methods. Like the French surveys discussed
prev1ous1y, these surveys were conducted only during daylight, or about 10-12 hours per day.

{6



In the 1986 assessment of cod in Div. 2J, 3K, and 3L, the data‘From the Federal Republic
of Germany surveys in Div. 2J was used to derive an index of abundance for cod aged 4 and over
(Redbook 1986, p. 47). This was used in the assessment along with data from Canadian and USSR
Surveys. - '

This series of surveys was discontinued afier 1985. Therefore no proposed improvements
to future surveys will be offered and efforts should be concentrated on recommendations
concerning methods of analysis of the historical data.

Surveys conducted by Canada

A} General

The vessel operating procedures, catch sampling methods, cceanographic activity and
analytical procedures outlined in the Canadian documentation are identical for the 8 survey
series in Div. 2J, 3K, 3L, 3M, 3N, 30 and Subdiv. 3Ps. Virtually all survey procedures,

- including the stratification schemes, were those outlined ir the Groundfish Surveys Manual.
In all cases, surveys were designed to operate on a 24-hour per day basis. In several of
these series, a change in vessel occurred, from the side-trawler A. T. CAMERON in the 1971-82
period to the stern-trawlers ALFRED NEEDLER or WILFRED TEMPLEMAN after 1982. The latter
vessels are identical in design, tonnage, and horsepower and used the same Engel 145 trawl

when conducting the surveys in Subareas 2 and 3. The A. T. CAMERON used a Yankee 41-5 trawl in

the surveys, and comparative fishing experiments resulted in establishment of conversion
factors for American plaice and yellowtail between the A. T. CAMERON and W. TEMPLEMAN. Catches
of cod were considered to be the same by each vessel/gear, and no other species besides these
3 were examined. All the surveys listed in this section, except that in Div. 3M, have
continued in 1986 and some in 1987, however, the survey documentation available extends only
to the 1985 surveys. ' S '

B) NAFO Div. 2J and 3K

P

Stratified random surveys were conducted, mainly in October-December, by the GADUS

ATLANTICA from 1977 to 1985 in Div. 2J and 1978-85 in Div. 3K, subsequently continued in 1986.

Although the Divisions are stratified separately, the surveys have usually been done by 2 or
3 consecutive trips of the vessel to the area of Div. 2J+3K over a 6 week period. Survey

coverage in Div. 2J has ranged from 53 sets in 1978 to 157 in 1982, with an average of 110. In

Div. 3K, coverage ranged from 70 sets in 1978 to 180 in 1985, averaging 134 sets. A separate
1978 survey conducted in August in Div. 2J and 3K is not usually included in the fall series.

Stratum by stratum coverage (down to depths bf 1000 m) has been good in most years, with \

only a few strata missing in some surveys.

In 1984, 2 new strata were added to Division 3K to include near-shore areas less than 200
metres deep. Consequently, surveys from 1978-83 do not include any estimates for these
strata. .

Species of primary importance in these surveys are cod, Greenland halibut, American
plaice, and redfish, and the survey data has been used in most of the recent assessments of
the stocks of these species which occur in Div. 2J and 3K. '
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C)  NAFO Div. 3LNO {spring)

Stratified random surveys were conductad, mainly during April and May, from 1971 to 1985
in Div. 3L and 3N and from 1973 to 1985 in Div. 3. There was no survey in 1983, during the
time of change-over of the vessels which was noted previousiy. In. Div. 3L, survey coverage
averaged 53 sets from 1971 to 1976 and 112 sets from 1977 to 85. The 1984 survey, consisting
of only 37 sets, covered only a few strata and is generaily considered to be of Timited use.
In Div. 3N, coverage averaged 38 sets from 1971 to 76 and 64 sets afterward. In Div. 38,
there was no survey in 1974 and with the exception of 1981 (22 sets), coverage was greater in
the 1979-85 period (56-93 sets} than in the 1573-78 period (35-51 sets).

On a stratum by stratum basis, survey coverage varied widely in all 3 Divisions over the
series. In Div. 3L, most strata were surveyed in 1977-82 and 1985, with several strata being
omitted in the 1871-76 surveys, particulariy 1973. 1In Div. 3N, coverage is virtually complete
in most years, with 1974-76 having the most omitted strata. For Div. 3@, the 1981 survey
covered less than half of the strata, with coverage being relatively good in most other years.
For alt 3 Divisions it is important to note that this series of surveys was designed to fish
depths down to 200 fathcms, and therefore only a very few sets can be found in the strata
covering the 201-400 fm range. . ;

 There are some important points to consider when examining data from these surveys.
First, there is a difference of up to 2 months in the timing of the surveys in some years.
Second, coverage is very poor in certain surveys, and the number of strata surveyed in some
years is very low. This has resulted in the use of techniques such as selected strata and
muitiplicative models to derive abundance indices which are more appropriate than those
derived from surveys with missing . strata. - Third is the change in vessel noted previously.
Comparisons exist and are used for cod, American plaice and yellowtail, which are 3 of the
major species encountered in the Div. 3LNO surveys, and three species for which these data are
used in the assessment processes. Other species for which the survey data are used in stock
assessment inciude witch, redfish and Greenland halibut.

D} NAFO Div. 3L {autumn)

Stratified~-random surveys were conducted, mainly in October and Novenber, from 1981 to
1985. A survey by the GADUS ATLANTICA in August 1978 consisted of only 44 sets and is not .
usually included with this series. The 1981 and 1982 surveys, by the A. T. CAMERON, consisted
of 97 and 121 sets respectively, while the coverage in 1983,84, and 85 by the W. TEMPLEMAN was
126, 209 and 231 sets respectively. Coverage was complete to 400 fathoms in 1984-85, and
relatively good to depths of 200 fathoms in the other 3 surveys. Again, the change in vessel
must be noted in this survey series as must the timing of the 1984 survey (August) compared to
the others (generally October-November).

Data from this series are important for the assessment of cod in Div. 2J3KL in that the
surveys in Div. 2J and 3K are also conducted in the autumn, providing a measure of abundance
for the entire stock at the same time of the year. Data for other species, particularly
American plaice, are also used, but at present are not important in the assessments because
the fall series in Div. 3L is considerably shorter than the spring series.

- £) NAFO Div. 3M

Stratified random surveys were conducted during January-February each year from 1977 to -
1985. A1l except the first, which was done by the A. T. CAMERON, were conducted on the
GADUS ATLANTICA. Survey coverage ranged from 36 sets in 1977 to 142 sets in 1981 and 1983,

and was at least 95 sets in all surveys after 1977. A1l strata were surveyed each year except
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1977 and 1982, when 7 and 4 strata respectively were omitted. Cod and redfish were the most
important species in these surveys, which were discontinued after the 1985 cruise.

No conversion factors exist for the A. T. CAMERON vs GADUS ATLANTICA comparisons,
although factors for some species exist for the A. T. CAMERON vs W. TEMPLEMAN comparison, and -
the W. TEMPLEMAN is a stern trawler which tows the same survey gear that the GADUS ATLANTICA
uses. Therefore it may be possible to include the 1977 survey data with the 1978-85 series.

F) NAFQ Subdiv 3?s

Stratified random surveys were carried out, between February and June, in each year from
1972 to 1985, Coverage was slightly lower in the first 4 years of the series (44 to 81 sets)
but averaged 103 sets from 1976 to 1985. Most of the strata were surveyed in recent years,

- although some gaps do exist. Several strata were omitted in some of the earlier surveys,
particularly 1972 and 1974-75. :

The surveys from 1972-8Z were done by the A. T. CAMERCN while the 1983-85 surveys were
carried out by the W. TEMPLEMAN and A. NEEDLER. The previously discussed conversion factors
have been used in this series of surveys. The difference in timing in some years should be
noted, as it is often as much as 3-4 months between some years.

The major species in these surveys are cod, American plaice, and redfish. As noted
earlier, data from French surveys in Subdiv. 3Ps have been used along with the Canad1an data
in the cod stock assessment.

Surveys conducted by the USSR

A) 1961-1970

These surveys were begun in December, 1961 and usually were done mainly in the December
to February period from 1961-66 and usua11y in the April-June period after 196€.

Conducted by side-trawlers and extending over most of Subareas 2 and 3, these surveys were
aimed at quantitatively assessing the numbers of young cod, haddock, and redfish.

Apart from the change in timing which occurred in 1967, other changes also took place in
the survey at that time. The design used in the eariier surveys was randomly chosen sets
covering different depth ranges and the important fishery areas. The most successful fishing
stations were occupied every year. From 1967 to 1970, a grid of fixed stations was surveyed,
and the coverage was reduced substantially in Subarea 2. As well, with the change in timing,
"young" cod and haddock were considered to be 40cm from 1967 on, compared to 35 cm in
previous years while the "young“ redfish category went from 15 to 20 cm.

There was also a change in the sampling procedure from 1968 on, when 300-500 young fish-
were taken from each Division over the survey for ageing. This compared to sampling all young
fish in smal] catches and 100 individuals from large catches in the earlier surveys.

The average number per tow of the young f1sh aged 1, 2, and 3 years was used as an index
of the abundance of these ages. Beyond these ages, use of these survey data was limited, as
the total numbers of larger cod, haddock and redfish were not determined for each of the
fishing sets.
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The total coverage in these surveys ranged 7rom 118 to 259 sets, extending in some years
from Subarea 2 to 5. A breakdown by Division was not available. Four side-trawlers were
involwed in the surveys, excluding the stern-trawler PERSEY III which made a few sets in

Biv. 3K in 1970.

A1l side-trawlers fished the same gear and were approximately equal in size. Important factors
to consider in this series are the changes in survey timing as well as the change in design.
The impact of these factors on the abundance indices may be very difficult to quantify.

B} 1971-1982

These surveys were carried out by stern trawlers, usually between April and August,
mainly in Subarea 3 with coverage of Div. 2J in some years. Unlike the previous series, which
was aimed at young fish, these surveys were designed to measure abundance of all size groups
of groundfish. The PERSEY III was used in 1971-78, the SULOY in 1979 and 1982, and the
KONONOV in 1980-81. These vessels are generally similar in length, tonnage, and horsepower,
and all used the same trawl gear. Comparisons between the PERSEY IIl and one of the
side~trawlers used in the 1961-70 surveys showed that the stern-trawler caught about 1.4 times
as much fish as the side-trawler. This conversion factor was therefore used to adjust the
estimates of young fish abundance from the eartier surveys.

Fishing was done at fixed stations, although it is not clear if these were the same
stations surveyed in 1967-7C in the earlier series. Survey coverage was fairly consistent and
averaged 276 sets per year. No complete breakdown by Division is available, although Div. 3M
was surveyad twice {spring and summer) in both 1979 and 1980.

Sampling procedures remained constant in these surveys and, unlike the earlier series,
catch weights of major species were taken. Otoliths were taken from more species in the
1871-82 surveys, including several flatfish species and grenadier. In addition to the otolith
sampling of the entire size range, further otolith samples of young cod and sometimes redfish
were taken from each Division.

The average numbers and weights per tow for several species are available as abundance
indices from this survey series. These surveys appear to be relatively constant in terms of
design and procedures over time. However, their compatibility with the earlier series needs
to be established. : ‘

C)  1983-85

Stratified random surveys were conducted between March and July in Div. 3KLMNO. These

- were conducted using the guidelines in the Groundfish Surveys Manual. Because of the large

. area to be surveyed in the limited time available, strata were not always sampled in
proportion to their size, with 3 sets per stratum being a common occurrance. Coverage was 464
sets in 1983, 514 in 1984, and 447 in 1985, with -no divisional breakdown available. However,
it should be noted that the sets in 1983 were of 1 hour duration, while those in 1984 and 1985
were 30 minutes. This difference has been taken into account in the stratified estimates of
abundance calculated from these surveys. In 1985, the survey was carried out with a vessel
which was much smaller than those used in the surveys from 1971 to 1984. Although the vesse}
used in 1985 (GENICHESK) had similar horsepower and used the same trawl gear as the vessel
used in 1983-84 (SULOY), the differences in catches, if any, have not been quantified.
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Sampling procedures and technique§ in 1983-84 were similar to those of the earlier
surveys.  However, in 1985 otolith sampies for cod, haddock, beaked redfish, and Greenland
halibut were co]]ected using a standard stratification scheme based on fish length.

Estimates of abundance and biomass from this series have been exam1ned in many
assessments of the stocks covered by the surveys

D}  Greenland halibut surveys, 1980~85

These were conducted in Div. 0B in each year from 1980 to 1985, with coverage expanding
in Div. 2GH in 1983-85. Div. 3K was surveyed only in the first and third surveys in the
series. The surveys were usually conducted in November-December of each year, by the larger
class {BMRT) stern trawlers. Coverage in most years consisted of 69-125 sets total for all
areas, but only 11 sets, all in Div. OB, were completed in 1981. Breakdowns by Division or
stratum were not ava11able It is noted in the survey documentation that the number of
stations, size of the survey area, and depth ranges covered vary markedly in some years
because of changing -ice conditions, and that these factors affect the abundance estimates of
Greenland halibut.

‘From the documentation available, it would appear that these surveys were not conducted
using a standard stratification scheme. Rather, it appears that sets were chosen at random in
100 m depth zones from 300 m to 1300 m and abundance and biomass estimates calculated in the
~usual (stratified) manner for each of the depth zones. Further evaluation of this - survey
design and the affect on abundance estimates may be necessary. The abundance indices for
~Greenland halibut from these surveys have been examined in recent assessments of the stocks in
Subarea 0+l and Subarea 2+3KL.

Information was also presented for Div. 3K separately, from 1981 to 85, but appears to be
the results from the groundfish surveys in these years. These surveys were discussed in
previous sections and therefore will not be reconsidered here.
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& Brief Review of Some Data from USSR Research Vessel

Surveys in the NAFO Area from 1967-85

by

W. B. Brodie

Introduction

At the NAFO meeting in September 1987, STACREC recommended that
the research vessel survey data from USSR .surveys from 1967-85 be
examined to determine comparability over this time period. At the
meeting in June 1988, it was noted that data from USSR surveys
from 1972-87 were available at the Fisheries Centre (NAFC) in St.
John's, and that é review of this material was to be conducted for
presentation to the STACREC Working Group on surveys. This paper
contains scme of\the.findings of the analysis ¢f the USSR survey
data. -

Methods and Materials

Much, if not all of the background material on the USSR surveys in
gquestion came from Bulatova and Chumakov (1986). Actual data from the
surveys, such as catches, locations of sets, etc. were ‘taken from
material provided by Soviet scientists to scientiéts. at the NAFC
in 8t. John's, ﬁhere they were puf‘into a computer-accessable data-
base. Data from the fixed-station surveys (1972-82) were coded with
a stratum number corresponding to the stratified-randonm design'used

in many surveys in Subareas 2 and. 3 (Doubleday,. 1981). Additional

information on these surveys was also available from previous discussions.

of the Working Group. .

Results and Discussion

Results from 1967-T0

In 1987, STACREC concluded that the USSR surveys from 1961-66
were not considered to Be comparable with other USSR surveys be-

cause of changes in design and timing.  Further examination of
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Bulatova and Chumako?'s {1986} description of the survey procedures
from 1867-70 suggests that in these years, some refinements were
taking place to the grid of stations used in conducting the surveys.
"he authors state that "bﬁ the end of the period (1969-70) about
300 fishing stations were planned for Div. BKLMNOP and compleped”.

The surveys prior tec 1971 were aimed at determining the abuﬁdance
of young cod, haddock, and redfish and therefore the results
cannot be compared directly with those from the surveys from 1971
onward, at least in terms ofran index of abundance for the entire stocks
surveyed. Given therchanges which were occurring in thé surveys
from 196T~TO,-it may be the case that the young fish results from
these surveys are not comparable with those from 1971 onward. The
_data for surveys- pricr to 1972 were not -available at the St. John's
laboratory, so no analysis was possible at this time. However,
there appears to be sufficient information to suggest that the
~estimates of youneg fish derived from the 1967-70 surveys should
be treated with caution when compared éo young fish estimates from

‘1671 onwards.
1971-82

From 1971-82, trawl surveys were conducted at fixed fishing
stations, as described by Bulatova and Chumakov (1986). Table 1
.shows a breakdown of the sets, by year and NAFO division, for 1972-82.
The totals are close to 300 in most years and are in general dgreement
with the figures in Bulatova and Chumakov (1986). With.the '
exception of Div. 3M, which was surveyed more than once in some
years. The number of séts in most Div. (3K, 3L, 3N, and 30) is
relatively stable from year to year. Div. 3P was not surveyed after

1976, and Div. 2J was surveyed only from 1978-80.

As was noted previously, the sets from these surveys were post-
stratified .at the St. John's lab to allow comparison of these
.survey results with those from other stratified randrm sﬁrveys in
the same areas. This post-stratification allowed a comparison

between areas and years of the survey coverage in greater detaii.
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An'example of this can be seen in Table 2, where the number of sets
in post-stratified areas (strata) 372 (Div. 3L), 362 (Divﬂ 3N), and
352 (Div. 3Q) can be seen. These strata are all located on the
Grand Bank in 31-50 fathoms and are all virtually the same

size (Doubléday, 1981).

As can be seen from Table 2, coverage appears to
vary from year to year in each Stratum, although it is not
possible to determine from this analysis whether or not
each station in each yéar is part of the grid of fixed
stations used to determine abundance. Although it would be
reasonable to expect the number of stations in each Stratum
to be approximately equal, some differences would be
expected based on the reascns for selecting a fixed grid of

stations initially.

while Table 2 shows that there can be
differences in the total number of sets in an area from
year to year, a more detailed examination of the location

of sets in Stratum 362 proved to be interesting.

In all years, a set was carried out at the same
loéation (always within a few miles of the same spot) and
in all years from 1973-82, 2 such stations were fished.

From 1277-82, these were the only stations conducted in the
area of Stratum 362 in Div. 3N. It is not evident £from

this analysis or from Bulatova and Chumakov (1986) whether
the abundance indices are calculated only from the results
of the sets common to all or mdst years, or if the extra
sets conducted in some years are also used in the
calculations. This information would be of critical

importance in comparing the results from year to year.

Comparison of 1971-82 with 1983-85
In 1983, the design used in USSR surveys in the

NAFO areas switched from fixed station to stratified

random. This change, and the subseguent refinements in the
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surveys after 1983 have been discussed previously by the
Working Group and by STACREC. A major point concerning

- these surveys is their comparability with those from the
1971-82 period. While it is possible to post-stratify the’
earlier results and thus obtain stratified abuﬁdance'
estimates which correspond with those from the surveys in
1983 onward, the difficulties with such an approach are-
perhaps not fully known. Although the results of the fixed
station surveys should be comparable for years in which the
same stations were surveyed, the comparability of these
abundance estimates and assoclated statistics {variance,

etc.) with those from the stratified random surveys is not

"known. While there may be some material on the comparison
of results from fixed-station and stratified-random surveys
from other areas, the applicability of this informétion to
the surveys examined here is unknown. To conduct an
analysis to determine comparability of the 2 sets of survey
results would require extensive computations for several
species and areas, and was beyond the scope of this paper.
Further guidance from STACREC can be requested to see if

such an analysis will be required of this working group.
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Results for 1984 and

surveys 1972-85.
1985 are from stratified random surveys

Distributicn cof sets by year and division from
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TABLE 2. Comparison of the number of fishing sets in 3

strata on the Grand Bank from U.S.S.R. surveys,
1972-82 ,
Stratum

YEAR 352 362 372

1972 5 - 1 5

1973 6 4 5

1974 7 4 4

1975 6 8 4

1976 8 4 4

1977 5 2 4

1978 6 2 2

1979 5 2 4

1980 8 2 3

1981 2 2 4

1982 2 2 4
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o Furthér conslideration of USSR survey data for the years 1972-82

by

W. B. Brodie

The data from fixed station surveys.conducted by the USSR from 1571-82
have been available for some time in a post;stratified fogmat, correﬁponding
. to the standard stratification schemes used in NAFQO Subareas 2 aﬁd 3.  The
survey coverage was such that in most yvears, mest existing strata were fished
with at least one set. This makes it poésible to ccmpare the results of these
surveys with the randomﬂstratifiéd surveys conducted.by Canada-over the same
pericd. Fo; this comparison, data for yellowtail flouﬁder in Div. 3LNC and
American plaice in Div. 3L were chosen for the years 1972-§2.

In-;he ﬁSSR surveys inrDiv. 3L, strata 328, 341, 342 and 343 in the
western part of the division were not fished in most years, and were deleted
from the analysis for American plaice. For yellowtail flounder, only the
strata £ 50 fathoms were included, corresponding to the Canadian ahalysis. To
'provide estimates of abundance from the USSR surveys, multiplicative models
were used, using as input data the mean number-per-tow in each stratum in eacﬁ
year. The models are regressiqn based and eétimate values for strata not
- fished in a year.

' For American plaice, there were no surveys thch missed many strata, and
therefore few strata wére estimated. ,The total estimate of abundance, plotted
against the estimate from Canadian surveys, is showﬁ in Fig. 1. fhe

correlation coefficient for this linear regression is 0.56. Although the
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Canadiaﬁ surveys generally had more sets, there are many strata missed :"Ln some
years,. and in particular, some of the earliér years are pobrly estimated.
Overall, both serie§ ére in genéfal agreément showing the 72-73 points to be .
low and the 77 point to be highest,

For yellowtail flounder, much the same is true. The USSR surveys
generally have fewer strata missed;, but usually have fewer sets per stratum,
Figp 2 sh;ws the abundance estimates from both series. With.the exception of
the 1972 point, which is very poorly estimated in the Canadian survey and is
élearly an outlier, the relgtionship iz quite good. With the 1972 and 74
points omitted (74 is also very poozly estiﬁated in the Canadian series), the
correlation coefficient is 0,82,

Given .the vériability inherent in surveys in general, these 2
relationships should be coﬁsidered acceptable, and the USSR post-stratified
surveys should be acceptable és a survey series,

In examining ‘other possibilities for analyzing the USSR daté, a
technique known as Kriging was investigated. This is essentially a
geostatistical teok, butAhas been applied to some biclegical data, notably
crab. surveys. The technique has fecently been investigated by Canadian
scientists in CAFSAC and essentially rejected fcr anélysis of groundfish
survey data at this time. = While acknowle@ging ﬁhat Kriging would allow the
analysis of data, regardless of whether it was collected according to a
randqm—sampling design, it was felt that this method would be better suited
for resources that are basically stationary during the course of the survey.
It was also noted théﬁ the‘methodblogy is complex and rquires considerable
expertise to apply and interpret. Given the mobility of groundfish ‘stocks and
ﬁhe relatively large distances between samples (sets) in_ﬁost sﬁrveys, the use
of this'techpique ié not recommended for analysis of the USSR surveys. No

-

other contouring methods were examined, as there are no such methods currently

B - -
employed by STACFIS to provide estimates of abundance from surveys,
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