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PROJECT REPORT 

GROUNDFISH PROGRAM 

Gado i ds Sect I on 

Biology of Arctic cod 

w. H. Lear 

Col lectlon of biological data on Arctic cod during regular groundflsh surveys. Analysis of merlstlcs data 
from Arctic cod to determine the number and distribution of stocks In the Region. 

Note: Minimal resources are allocated to Arctic cod research. Such studies wl I I llkely continue on a 
"low-key" basis. 

2. LONG TERM OBJECTIVECS> 

To understand the population biology of Arctic cod in the Newfoundland-Labrador area especially In light 
of Its recent apparent Increase In abundance and southern extension of Its range In the area. To 
determine If there Is a single stock or several stocks In the area In anticipation of a potential need to 
manage a fishery on this species. 

3. Tl MEFRAtvE 

I ndeterml nate. 

4. STRATEGIES 

Research vessel surveys (opportunistic sarrpl Ing> and statistical analysis of merlstlc characters. 

5. EXPECTED KEY RESULTS C1986-89) 

1986 

- Primary publication on stock discrimination of Arctic cod. 

6. OOALS/ACCOtvPLISHMENTS IN PREVIOUS YEAR (1985) 

1) Col lectlon of biological data on Arctic cod during regular groundflsh surveys. Process current 
biological data on Arctic cod. 

Collected basic biological Information on survey cruises during 1985. Data routlnely processed as 
collected. Produced two NAFO Research Documents regarding trawl able biomass estimates of Arctic cod 
In 2G, 2H, and 2J, 3K, and 3L. 

2) Produce primary publication on stock discrimination of Arctic cod. 

Results completed. Manuscript written and reviewed Internally for eventual revision by author. 

1. OOALS FOR NEXT REV I EW PER I OD Cl 986 ) 

1) Collection of biological data on Arctic cod during regular groundflsh surveys and possible eastern 
Arctic survey In 1986. Process current biological data on Arctic cod. 

2) Produce primary publlcatlon on stock discrimination of Arctic cod. 

8. BAO<GROUND 

a) HI gh I I ghts 
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b) Selected Involvements 

I> collaboratlve research <excluding universities> 

l ll university I lalson 

Ill> contracts administered 

lv> communications 

v) other 

9. PUBLICATIONS 

0 primary 

I I> I nterpret Ive sc lent If I c 

I II> scientific and technical 

Lear, w. H., and J. W. Baird. 1985. Minimum estimates of abundance of Arctic cod <Boreogadus salda) 
In NAFO Divisions 2J, 3K, and 3L from research vessel surveys. NAFO SCR Doc. 85742, Ser. r:ro:--" 
N992. 14p. 

Lear, w. H., and w. R. Bowering. 1985. Minimum trawl able biomass estimates of Arctic cod <Boreg~adus 
salda) In NAFO Dlvlslons 2G and 2H from post-stratified groundflsh surveys. NAFO SCR Doc. i/4'l'";­
~No. N991. 8p. 

lv> popular and mlscel laneous 

1 O. REVIEW AND EVALUATION 

a) Program Head 

Approved without comment. 

b) Management Committee 

Should the eastern Arctic survey cruise be approved for 1986, acoustic methodologies should be explored ln 
addition to normal activities. 
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PROJECT REPORT 

c;ROUNDF I SH PRO<;RAM 

Gadolds Section 

Nematode parasite~ In cod 

J.H.C. Pippy CFAFP) and C. A. Bishop 

1. PROJECT DESCRIPTION 

The project wll I ex~lne the distribution, abundance, annual varlablllty and host-parasite relationships 
of nematode parasites In cod from stocks In NAFO Div. 2J, 3K, 3L, 3N and 30 and Subdlv. 3Ps. 

2. LONG-TERM OBJECTIVE CS) 

To monitor levels of dlsi"rlbutlon and abundance over time of nematode parasites In cod. 

3. Tl MEFRAME 

Project to commence In 1986; Indeterminate. 

4. STRATEGIES 

Examination of cod specimens collected as part of weight analysis studies. Existing data bases wl II also 
be used. 

At the recommendation of the Newfoundland Working Group on Fish Nematodes, Dr. J.H.C. Pippy, Progr~ H9ad 
CFAFP) has been seconded for six months (commencing January, 1986) to develop a co-ordinated regional 
approach to activities relating to the problem of nematodes In fish flesh. The following terms of 
reference will apply for the special assignment: 

J. To advise the~Worklng Group on Fish Nematodes on current activities related to the nematode problem 
and of possible avenues for future work In the Region. 

2. To prepare a critical review of current directions of research at other Institutions and to keep up to 
date with that research. 

3. To prepare an Inventory of Investigators with expertise beneficial to the solution of the nematode 
problem. 

4. To coordinate the various biological, technological, and economic research activities conducted by 
the various branches within the Reglo~ to minimize overlap and maximize the use of available 
resources. 

5. To consider and propose directions for future research to the Newfoundland Working Group on Fish 
Nematodes and to design or assist In the design of those recommended by the group and approved by the 
respective directors. 

6. To assist, wherever possible, departmental Investigators Involved In work related to the distribution 
and abundance, detecTlon and removal, public health, and economic aspects of the nematode problem In 
fish. 

1. To develop or assist In the developnent of terms of reference for contracts to do work on the fish 
nematode problem. 

a. To act as scientific authority on al I contracts Issued by the branches for work on the fish nematode 
problem. 

9. To solicit suitable post doctoral fellows for work on specialized areas of the nematode problem and to 
supervise successful candidates. 

10. To establish and maintain contact with researchers and other personnel Clnvolved with activities 
related to the nematode problem) In other Regions. 

11. To act as a DFO point of contract with the fishing Industry on matters related to the nematode problem 
In f lsh. 
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12. To act as a DFO point of contact with the public and the news media on Issues related to the nematode 
problem In fish. 

13. To prepare, If required, a public Information handout on the nematode problem In fish. 

5. EXPECTED KEY RESULTS <1986-89) 

1986 

- To develop a co-ordinated regional approach to activities relating to the problem of nematodes In fish 
flesh. 

6. GOALS/ACCOt-PLISHl'ENTS IN PREVIOUS YEAR C1985) 

llbt applicable; reader Is referred to preliminary publication: 

Wells, R. J.H.C. Pippy and c. A. Bishop. 1985. Nematodes In cod collected from NAFO Divisions 2J, 3K, 3L 
and 3Ps In autumn, 1983. CAFSAC Res. Doc. 85/79. 14p. 

7. GOALS FOR NEXT REVIEW PERIOD C1986) 

1. To develop a co-ordinated regional approach to activities relating to the problem of nematodes In fish 
flesh. 

2. To Investigate the feaslblllty of using raw data collected by lndlvldual major fish producers on the 
occurrence of nematodes In fl I lets and napes from different geographic localities. 

3. To examine cod specimens Cfll lets and napes> collected for weight analysis studies during research 
vessel cruises In NAFO Div. 2J, 3K, 3L, 3N and 30, and Subdlv. 3Ps during 1985. 

4. To Identify nematode specimens collected and conduct data analysis with the objective of providing a 
report to CAFSAC. 

8. BACKGROUND 

al Highlights 

Formation of Newfoundland Working Group on Fish Nematodes. 

Special assignment Cslx months, commencing January, 1986> of J.H.C. Pippy to develop a co-ordinated 
regional approach to activities relating to the problem of nematodes In fish flesh. 

bl Selected Involvements 

ll collaborative research 

Ill university liaison 

!Ill contracts administered 

Iv> communications 

vl other 

u 



u 

A-25 

9. PUBLICATIONS 

I> pr lmary 

II> Interpretive sclentlf lc 

Ill> scientific and technical 

Iv> popular and miscellaneous 

10. REVIEW AND EVALUATION 

a> Program Head 

N/A 

b) Management Committee 

This Is a new project developed In consultation with the Newfoundland Working Group on Fish Nematodes and 
the Regional Director General. lhe project Is to be given high priority In 1986 and goals may need to be 
revised during the year to reflect further Initiatives. 
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PROJECT REPORT 

GROUNOF I SH PROGRAM 

Fl8tflsh Section 

Biology and assessment of American plaice and 
yel lowtal I 

T. K. Pitt, w. B. Brodie 8nd s. J. W8fsh 

Study of the I lfe history 8nd blology of American pl8lce 8nd yellowtell flounder In the Newfoundlend­
Lebr8dor erea and provision of edvlce on stock status for fisheries lll8negement. Stock assessment 
methodology studies are continuing. 

2. LONG-TERM OBJECTIVE CS> 

To provide blologlc81 lnfonnetlon on Amerlcen pl8lce 8nd yellowt8ll In the Newfoundlend-Labr8dor aree 
toward provision of menegement advice. 

3. Tl tJEFRAtJE 

I ndeterml nate. 

4. STRATEGIES 

Col feet and analyze blologlc81 deta from reseerch vessel end conmerclal catches. Evaluete alternatlve 
methods for stock assessment. 

5. EXPECTED KEY RESULTS Cl 986-89) 

1986 to 1989 Clncluslve> 

- Conduct annual assessments of Arnerlcen plaice end yel lowtall stocks under catch quota reguletlon. 

1986 

- Colllllete American plelca bulletin. 

1987 

- Publish Arnerlc8n pl8lce but lettn. 

1988 and 1989 

- Produce prlm8ry publications on distribution, growth and meturlty of adult plalce and yel lowt811. 

6. OOAf...S/ACCOP.PLISHtJENTS IN PREVIOUS YEAR (1985) 

1> Continue the col lectlng, processing, and analysis of dat8 related to the blology of pl8lce and 
yel lowtell with specific emphasis on adult growth CW8lsh> end distribution. <Brodie) 

Det8 collected on most groundflsh cruises In 1985. Consldereble 511ount of lnfonnetlon, pertlcularly 
for plelce, collected on seesonel surveys In Div. 3L. Work on distribution I lmlted to enalysls of 
historic reseerch vessel survey dete Inside versus outside the 200 mlle llmtt. Work on growth was 
restricted to juvenlle fletflsh, with further discussions with Section Head on adult growth being held 
on types of anelyses to be undertaken. 

2> Conduct assessments of plalce 8nd yel lowtel 1. Q:intlnue eveluatlon of Input per511eters where required. 
Update/modify assessmen't-related CO"lluter progr2'T1S as re~ulred. Exemlne the posslblllty of assessing 
Grand Bank plalce stock by Division C3L, 3N). <Brodie> 

Assessments on el I plaice C2+3K, :7-1, 3LNO, 3Ps> and yellowt8ll C3LNO) stocks were presented to either 
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CAFSAC or NAFO. Evaluation of Input parllll19ters Is done on an annual basts. In 1985, an attempt to 
use the multlpl lcatlve model for plalce catch/effort data was abandoned due to the shortness of the 
series of sultably-formatted NAFO data. Separate analysts CSPA> was attempted for 3L and 3N plalce, 
but the results were not presented at NAFO due to the dlfflcultles encountered In callbratlng the 
analysts. 

3) Continue work on American plalce Bui lettn. CPltt> 

Several sections ClnTroductlon, stock Discrimination, Maturity, Management> written and some typed. 
Sections on feeding and distribution are stlll outstanding because corrpl latlon of data stl II pending. 

4) Assist In analysis of flatflsh otollth col lectlon schemes with J. Baird of Gadolds Section. (Brodie> 

In conjunction with J. Baird, a technique to test the Impact on assessments of various col lectlon 
strategies has been devised, but not yet Implemented. 

Addltlonal AccompllshmenTs 

5) Assisted In the analyses of fisheries resources and fishing activity relatlve to the 200 ml le I tmlt on 
the Grand Banks. (Brodie) 

6) Assisted In the analyses of fisheries In the St. Pierre Bank area In relatlon to boundary dispute. 
CBrodlel 

7> Assisted In the design of juvenlle flatflsh surveys. CBrodle> 

8) Prepared a document with R. Wei Is on the distribution of trawl catches from research vessel surveys. 
(Brodie> 

9) Assisted In the preperatlon of f lgures for the May, 1985 CAFSAC Groundflsh Subcommittee report. 
(Brodie> 

GOALS FOR NEXT REVIEW PERIOD (1986) 

1> Collect and process data on distribution and population dynamics of adult American plaice and 
yellowtall and analyze such data for primary publlcatlon with speclal emphasis on seasonal 
varlablltty. CBrodlel. 

2) Collect and process data on adult growth and sexual maturity of American plalce and yellowtal I and 
analyze such data for primary publlcatlon. (Walsh> 

3) Conduct assessments of plalce and yel lowtall stocks under catch quota regulatlon. (Brodie>. 

4) Complete American plelce bulletln. CPltt> 

'5) Complete the analysts of otollth col lectlon schemes to determine the Impact on assessments; with 
J. Baird, Gadolds Section. CBrodle> 

6) Assist In analysts of seasonal survey data. CBrodle> 

8. BAO<.GROUND 

a> High I lghts 

b) Selected Involvements 

I> col laboratlve research Cexcludlng universities> 

It> university I I al son 

I II> contracts administered 
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Iv> COllllllJnlcatlons 

v> other 

Member/Convener CAFSAC Commercial Statistics Working Group. <Brodie>. 
Member Groundflsh Seasonal Survey Working Group <Brodie>. 
Presented paper, acted as rapporteur at NAFO Symposium on Survey Design and Evaluatlon <Brodie>. 
Chairman Groundflsh Subcommittee CAFSAC to June/85, member AGAC Working Group l?ttt>. 

9. PUBLICATIONS 

I> primary 

I I> Interpretive scientific 

till scientific and technlcal 

Brodie, w. B. 1985. An assessment update of the American plalce stock In NAFO Divisions 3LNO. NAFO 
SCR Doc. 85/51, Ser. No. NlOOO. 28p. 

Brodie, w. 1985. An assessment of the yellowtall flounder stock In NAFO Div. 3L, 3N, and 30. NAFO 
SCR Doc. 85/50, Ser. No. N999. 20p. 

Brodie, w. B. 1985. An assessment of American plalce In NAFO Subarea 2 and Division 3K. CAFSAC Res. 
Doc. 85/5 5. 15p. 

Brodie, w. e. 1985. An assessment of American plalce In NAFO Subdivision 3Ps. CAFSAC Res. Doc. 
85/54. 13p. 

Brodie, w. B., and R. Wells. 1985. The distribution of trawl catches of cod and American plaice from 
research vessel surveys In NAFO Dlvlslons3L, 3M and 3N. NAFO SCR Doc. 85/106, Ser. No. N1082. 
14p. 

Brodie, w. B. 1985. Review of methods and data used In analysing multlspecles f lsherles 
Interactions, p.55-59. In R.Mahon Ced.I Towards the lncluslon of fishery Interactions In 
management advice. Can.'"'"'iech. Rep. Fish. Aquat. Sci. No. 1347. 

Iv> popular and mlscellaneous 

10. REVIEW AND EVALUATION 

a) Program Head 

Dr. Pitt has made very satisfactory progress on the American plaice bulletin and ls plannlng to have a 
manuscript ready for Internal review by March 31, 1986. After that date, even though he wlll be retired 
from the Public Service, he plans to fol low the publlcatlon of the bul letln to completion. 

Mr. Brodie should concentrate on analyses of distribution of American plalce and yel lowtall Incorporating 
seasonal survey data where appropriate. t-t-. Walsh should concentrate on analyses of growth rates of adult 
American plalce and yel lowtal I, also Incorporating seasonal survey data. 

b) Management Committee 

Approved without additional comment. 
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PROJECT REPORT 

GROUNOF I SH PROGRAM 

Flatflsh Section 

Blology and assessment of Greenland halibut and 
witch flounder 

w. R. Bowering and w. B. Brodie 

Study of the I lfe history and biology of Greenland halibut and witch flounder as a background to the 
provision of advice on the appropriate fisheries management measures based on annual assessments of stock 
status. 

2. LONG-TERM OBJECTIVE<S> 

To provide b lologlcal Information that wt 11 Improve the abl I tty to carry out assessments and, hence, 
ll!l>rove fisheries management advice. 

3. TIMEFRAME 

Indeterminate. 

4. STRATEGIES 

Collect and analyze Information from commercial and research vessel sources. The dellneatlon of stock 
boundaries Is an Important facet and merlstlcs, parasites and tagging Information ls being used. 
Addltlonally, food and feeding, distribution and sexual maturity relatlonshlps are being studied. 

5. EXPECTED KEY RESULTS <1986-89) 

1986-1989 Clncluslve> 

- Conduct annual assessments of three witch and two G. hallbut stocks. 

1986 

- First Groundflsh s~rvey In NAFO Div. 0+1 Clf ship time avallable> 

- Produc9 technical report on Atlantic halibut. 

1987 

- Present results of NAFO O+t survey to NAFO Scientific Council 

1988 

- Provide results of annual variation of Greenland halibut predation on the northern shrimp resource. 

1989 

- Detailed analysts of food and feeding data of Greenland halibut In Newfoundland area. 

6. GOALS/ACCOM='LISHMENTS IN PREVIOUS YEAR (1985) 

I) Conduct stock assessment of Greenland halibut In Subarea 2 and Div. 3KL. In addition to the usual 
data used In the assessment, an evaluation of length frequency data collected during shrimp surveys In 
NAFO Div. 2HJ during 1979-83 wll I be carried out. A cursory look at these data suggests that they 
provide a much more useful Index of recruitment than that which can be obtained from standard 
groundflsh surveys In Div. 2J3K. /ln attempt wt II, +herefore, be made to relate these Indices to those 
of groundflsh surveys and see how both relate to commerclal catches. (Bowering and Brodie> 

An assessment of Greenland hallbut was presented to NAFO In June 1985 for SA2+3KL. The length 
frequencies from shrimp surveys were evaluated and presented as well. The data were convincing enough 
for NAFO to recommend a moderate Increase In the 1986 TAC. It was felt that expanding the data set to 
age frequencies, however, would be more definitive and valuable In assessing the year class strengths 
In future. 
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2) Conduct stock assessments on three witch flounder stocks: <Bowering and Brodie> 

Cl> Witch In Dtv. 2J:5KL CCAFSAC>. 
(2) Witch In Div. 3NO CNAFO>. 
(3) Witch In Subdtv. 3Ps CCAFSAC>. 

Assessments of these stocks were conducted and presented as working papers to NAFO and CAFSAC 
accordingly during 1985 and subsequently upgraded to research documents. 

:5) As a result of bl lateral negotiations with the Soviet Union, Soviet research data on Greenland halibut 
from Subarea 0 should be available to me by early 1985. These data wtl I be re-coded and transferred 
to tape. These data will then be presented to NAFO In the form of a Joint research document providing 
Information on distribution, biomass, and possibly age and growth of Greenland halibut In Subarea 0 
since 1977. (Bowering> 

Most of these data have now been received from the Soviet Union and are now In the process of being 
recoded as time permits. 

4) Examine the database on witch flounder In Div. 2J:5KL for changes In abundance, age range, growth 
rates, and maturity patterns and evaluate these In relation to changes In exploitation. (Bowering> 

This goal could not be fulfilled due to a diversion of effort towards Atlantic halibut. 

5) Examine Greenland halibut stomachs collected during the 1984 shrimp survey In Dtv. 2HJ. The results 
wt I I be compared with those of the 1982 survey to test for annual variation In predation of Greenland 
halibut on shrimp. During the review period, however, only the physical examination of the stomachs 
may be possible. <Bowering> 

The physical examination of the stomachs collected during the 1984 survey was completed and ts 

awaiting further processing. 

6) Re-analyze data on Greenland halibut morphometrtcs. This, however, wlll depend entirely on the 
acceptance of Mtsra's new model for publication. <Bowering with R. Misra) 

Mtsra's new model has recently been accepted and published, however, further analyses have not yet 
been conducted. 

7> Provide a preliminary analysts of Greenland hallb~t food and feeding data from Dtv. 2J3K. (Bowering> 

This preliminary analysts was completed and submitted to the NAFO September 1985 meeting as a research 
document. At my request It was deferred until the June, 1986 meeting for discussion In STACFIS by a 
much larger audience of f lsherles science expertise. 

8) Publish paper on predation of Greenland halibut and cod on shrimp In the Labrador Channels. <Bowering, 
Parsons and Liiiy> 

Since this paper was first presented to NAFO and subsequently the Internal review, there has been a 
considerable Increase In the database. A cursory look at the new Information suggests that some of 
the conclusions drawn In the original paper are different from those llkely to be drawn with the added 
Information. It was the consensus of the three authors therefore to withdraw this paper In Its 
present form and wait until such time as the new data can be added to the analysis. 

Additional Accompl lshments 

9) A manuscript by Bowering and Parsons on dlel variations In catches of Greenland halibut submitted to 
the North American Journal of Fisheries Management has now been accepted for publication and will 
appear In the summer Issue In 1986. 

10) A blologlcal review of Atlantic halibut was conducted durtng 1985 as a result of requests from 
Fisheries Operations Branch. The first draft of the report has now been completed and submitted to 
the Program Head of Groundflsh. 

11> Considering the favorable response of NAFO to the use of Greenland halibut recruitment data from 
shrimp surveys and the recommendation for col lectlng ageing data as wel I as length frequency data, 
complete stratified age samples of Greenland halibut were collected from Divisions 2H, 2J, and 3K 
during the 1985 shrimp cruise total ltng about 5,000 otollth pairs. 

12> In order to expand the food and feeding series of Greenland halibut In the shrimp surveys for 
examining annual variation In Greenland halibut predation on shrimp, a S8111'1e of about 2,500 Greenland 
halibut stomachs was collected during the 1985 cruise. It was originally Intended to collect for two LJ 
years only, however, It was felt that a third year's collection would be partlcularly useful In the I' 
event of an anomalous year. 
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7. OOALS FOR NEXT REV I EW PER I 00 C1986 > 

1> Conduct stock assessment of Greenland halibut In NAFO Subarea 2 and Div. 3KL. At the recommendation 
of NAFO, ageing samples of Greenland halibut were collected for 1985 with some Information on ageing 
avallable for 1984 from the shrimp cruises. The age structures wl I I be analysed and compared to 
length frequency date In order to more .accurately determine recruitment Indices used for stock 
projections. (Bowering & Brodie> 

2> Conduct stock assessments on three witch flounder stocks; (Bowering & Brodie> 

a> Witch In Div. 2J3KL CCAFSAC> 
b) Witch In Div. 3NO CNAFO> 
c> Witch In Subdlv. 3Ps CCAFSAC) 

3> Complete the transfer of data from the Soviet Union on Greenland halibut and by the end of the review 
period have al I Soviet data In machine readable form. I shal I propose to Dr. Chumakov that a joint 
publlcatlon be available for presentation at the 1987 NAFO Symposium. <Bowering> 

4) Re-analyze data on Greenland hallbut morphometrlcs. (Bowering) 

5) Bring the results of Greenland halibut food and feeding data from the 1984 shrimp cruise Into machine 
readable form. Complete the physical examinations of stomachs collected during the 1985 shrimp 
cruise. <Bowering> 

6) Produce blologlcal review on Atlantlc halibut as a Technical Report. (Bowering> 

7) Examine the database on witch flounder In NAFO Div. 2J3KL for changes In abundance, age range, growth 
rates, and maturity patterns to evaluate these In relation to changes In exploltatlon. <Bowering> 

8) Conduct Greenland hal lbut and round nose grenadier cruise In NAFO Subarea O+I provided vessel time Is 
made available. (Bowering> 

9) Conduct groundflsh cruise In NAFO Div. 2GH provided vessel time Is made available. <Bowering> 

8. BAO<GROUND 

a> Hlghl lghts 

b) Selected Involvements 

9. 

I> collaboratlve research Cexcludlng universities) 

Dr. R.K. Misra, Scotia-Fundy Region In developing morphometrlc model 
Dr. A.K. Chumakov, Soviet Union In preparing a jolng paper on Greenland hal lbut 

11> university I lalson 

Ill> contracts administered 

Iv> communications 

v> other 

Chairman, Standing Committee on Fishery Science CNAFO) Assessment Working Group, June, 1985. 
This group reviewed stock assessments for al I species except cod. 

Elected Chairman, Standing Committee on Fishery Science CSTACFIS> of NAFO for 1986-87. 

PUBLICATIONS 

I> primary 
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ti> Interpretive scientific 

I II> scientific and technlcal 

Bowering, W. R. 1985. Witch flounder on St.Pierre Bank CNAFO Subdivision 3Ps). CAFSAC Res. Doc. 
85/34. 8p. 

Bowering, w. R. 1985. lhe witch flounder fishery In NAFO Divisions 3NO. NAFO SCR Doc. 85/44, Ser. 
No. N994. 5p. 

Bowering, w. R., end w. B. Brodie. 1985. lhe status of the Greenland halibut CRelnhardtlus 
hlppcgtossoldes) stock In NAFO Subarea 2 and Divisions 3KL. NAFO SCR Doc. 85/43, 5er. No. N993. 
20p. 

Bowering, w. R., and G. R. Lii ly. 1985. Diet of Greenland hallbut off southern Labrador and 
northeastern Newfoundland (Div. 2J+3K> In autLmn of 1981-82, emphasizing predation on capelln. 
NAFO SCR Doc. 85/109, Ser. No. N1085. 16p. 

Bowering, w. R. 1985. Witch flounder In the eastern Newfoundland area, NAFO Divisions 2J3KL. CAFSAC 
Res. Doc. 85/38. 14p. 

Iv> popular and miscellaneous 

10. REVIEW ANO EVALUATION 

al Program Head 

Groundflsh Program wll I be supporting a request for survey time In Subarea 0+1 In 1986 to collect data 
for Greenland hal lbut and roundnose grenadier. Overal I, project Is proceeding satlsfactorlly. 

b) Management Committee 

Committee noted that the project Is proceeding In a satisfactory manner with a good effort on blologlcal 
aspects of the species as wel I as stock assessment. 
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PROJECT REPORT 

GROUNDFISH PROGRAM 

Flatflsh Section 

Bloeconomlc model I Ing 

w. B. Brodle 

1. PROJECT DESCRIPTION 

In conjunction with Economics Branch, a model of the Grand Bank flatfish fishery wlll be developed which 
wll I lncorporate blologlcal data on stock status and stock parameters, fishery related data on 
catch/effort and by-catch and economic data from the harvesting, processing and marketing sectors. This 
model wll t· be used to Investigate response of these fisheries to various management strategies. 

2. LONG-TERM OBJECTIVE CS) 

To develop a model, tncludlng blologlcal and economic factors, to be used In providing management advice 
on flatflsh species on Grand Bank. 

3. Tl MEFRAME 

Terminated ln December, 1985. 

4. STRATEGIES 

Canadian commerclal, foreign commerclal and research data bases wlll be analysed and an extensive economic 
data-base created and analysed as Input to the bloeconomlc model. Once the model ts built, tt wll I be 
used to test effect of various management strategies on the Grand Banks flatflsh fisheries. 

5. E>?ECTED KEY RESULTS C1986-89l 

- Not appltcable. 

6. GOALS/ACCOWL I SHMENTS IN PREVIOUS YEAR Cl 985) 

1l Wll I depend on what course of action ts decided upon with regard to the fate of the current exercise. 

To my knowledge, this project wtll not be carried out as designed. As no decision had been made 
regarding the future of the project In general, there was no work carried out on this model In 1985. 

7. GOALS FOR NEXT REVIEW PERIOD (1986) 

ll Project terminated ln December, 1985. 

8. BAO< GROUND 

a> High I lghts 

bl Selected Involvements 

I> col laboratlve research Cexcludlng universities) 

I fl university 1 lalson 

!Ill contracts administered 
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Iv> communications 

v> other 

Member of a working group of MEES formed to study technologlcel Interactions In mixed species 
fisheries. Group met June 10, 1985 to establish a work-plan. 

9. PUBLICATIONS 

I> primary 

I I> Interpretive sclentlf tc 

I Ill scientific and technical 

Iv> popular and mlscel laneous 

1 O. REVIEW AND EVALUATION 

al Program Heed 

No progress has been made In 1985 on this project. It appears as If the entire project has reached a 
dead-end and the Groundflsh Program does not Intend any work on this In 1986. In fact the Intention Is to 
terminate the project at the end of 1985. 

b) Management Committee 

Management Committee regretfully accepts the Program Head's Intention to terminate the project due to a 
lack of progress In the joint blologlcal-economlc analysts. 

[ 
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PROJECT REPORT 

GROUNDFISH PROGRAM 

Flatfish Section 

Blology of wolfflsh 

w. B. Brodie 

Study of the llfe history and blology of wolfflsh to Increase basic blologlcal knowledge of this llll>ortant 
by-catch fishery. 

Note: Minima! resources are al located to wolfflsh research. Such studies wll I llkely continue on a low­
key basts. 

2. LONG-TERM OBJECTIVE CS) 

To provide basic Information on such factors as stock differentiation and abundance that wt II Improve 
existing knowledge of wolf fish blology. 

3. TIMEFRAME 

I n determ I nate. 

4. STRATEGIES 

Hlstortcal research vessel survey data are being examined and any existing Information from the commercial 
data base wll I be evaluated. These wlll be supplemented by data collected from research vessel surveys 
where necessary. 

5. ~ECTED KEY RESULTS Cl 986-89) 

No key results put forward as project pursued on low priority opportunistic basis; research results wll I 
be published sporadlcal ly. as time permits. 

6. GOALS/ACCOWLISHMENTS IN PREVIOUS YEAR <1985) 

1) Collect basic blologlcal data on length. sex, maturity, and age and growth for spotted and striped 
wolfflsh where possible. 

Col lectlons obtained where possible on groundflsh research vessel surveys In 1985. otollths collected 
from spotted and striped wolfflsh only and size of otollth samples reduced In 1985. 

2> Conduct Inventory of existing age and growth material, Investigate feaslblllty of ageing wolfflsh and 
and Initiate some agetng work If feasible. 

As advised by Management Committee In PRE 1984, early 1950's annual reports and black books were 
checked for previous work on wolfflsh ageing. However, no Information on this subject was found and 
no further work on ageing was att911l>ted. Inventory of otollths was completed for several research 
vessel trips from recent years, but overall Inventory Is lncOlll>lete. 

7. GOALS FOR NEXT REVIEW PERIOD (1986) 

1) Collect basic blologlcal data on wolfflsh from research vessel cruises. 

2> Complete Inventory of existing age and growth material. 

3) Investigate feaslblllty of ageing wolfflsh and Initiate some ageing work and valldatlon studies, If 
ageing pr~ves feasible. 
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t> col laborattve research Cexcludtng universities> 

t t> university I tatson 

tit> contracts admlntstered 

tv> communications 

v> other 

Prepared a brief review of an unsolicited research proposal from MUN deal Ing with wolfflsh biology. 

9. PUBLICATIONS 

I> prtmary 

I I> Interpretive scientific 

tit> scientific and technical 

Iv> popular and mlscellaneous 

tO. REVIEW NlJ EVi6LUATION 

a> Program Head 

Approved without c011111ent. 

b) Management Committee 

Further dlscusstons with Dr. Templeman encouraged to Identify historical ageing data and methods. 

[ 

LJ 
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PROJECT REPORT 

1. PROJECT DESCRIPTION 

GROUNDF I SH PROGRAM 

Flatfish Section 

Biology of juvenlle flatflsh 

s. J. Walsh 

Determination of Indices of year-class strength which C8n be used In fl8tflsh 8ssessments to predict the 
nunber of juvenile fish which wll I recruit to the fishery In future ye8rs. In evaluating 8 tot81 allow8ble 
c8tch, an accur8te 8ssessment Is needed of the number of young fish which wll I recruit to the fishery for 
which the TAC Is being set. The m8ln 8re8s of focus 8re distribution, abund8nce, 8nd blology of juvenile 
fl8tflsh with emphasis on the southern Gr8nd Bank yel lowt8ll popul8tlon. 

2. LONG TERM OBJECTIVE CS) 

1> Provide Information on the general biology and dyn8111lcs of juvenile fl8tflsh: length at age; weight 
at age; distribution, as It relates to adult popul8tlon; maturity; food and feeding behavior; and 
predation by other species. 

2> Establishment of a time series of biomass estimates of both pre-recruits and adult flatfish 
population, with emphasis on yel lowtall for stock assessment of NAFO Div. 3LNO. 

3) Evaluate functional relationships which can be clearly defined between an Index of year-class strength 
(from research surveys> at some age below that at which recruitment to the fishery occurs and the 
estimated nlJllber of fish In the sea at the age of recruitment In the year for which the TAC Is being 
se~ 

3. Tl MEFRAME 

I n determ I n ate. 

4. STRATEGIES 

The random stratification scheme used In regular groundflsh surveys has been modified to arrive at blom8ss 
estlm8tes of pr~recrutts and adult flatfish occupying the Gr8nd Bank, NAFO Div. 3LNO, Inside the 50 fath 
contour. The WEBBER Sampling Design enables the researcher to arrive at biomass estimates of flatfish by 
day and by night, along with a total biomass estimate of pr~recrults and the adult population. 

A 24 hour dlel study wit I look at varlablllty In catches of juvenlle flatfish, In particular, yel lowtatt. 
Data wll I be collected from cod stomachs to determine the amount of predation by cod on flatfish. 
Information on age/length/weight of pre-recruits wlll also be collected. 

1An acronym named for researchers who design this double biomass sampling scheme: s. J. Walsh, w. Brodie, 
J. Baird, and J. Rice of Northwest Atlantic Fisheries Centre In St. John's. 

5. rn>ECTED KEY RESULTS C1986-89) 

1986 

- Publish a paper on ovogenesls of Flemish Cap cod. 

- Complete analysts of age and growth of juventle yellowtall and plalce. 

1987 

- Analysts of food and feeding of juvenile flatfish. 

1988 

- Evaluatton of year-class Indices of juvenile flatfish based on 4 year time series, 1985-88. 

1989 

- Analysts of age and growth of commerclal size American plaice and yellowtatl In NAFO Div. 3L. 
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6. OOALS/ ACCOl'-PLI SHt>ENTS IN PREVIOUS YEAR Cl 985 ) 

1> To collect, process and analyze Information on juvenlle flatflsh Cespeclal ly yel lowtal I> populatlons 
on the southern Grand Bank. Emphasis on distribution, relatlve abundance and general blologtcal 
characteristics of both yel lowtall and pl alee. "This wt I I constitute year one of a time series 

"The WEBBER Sampllng Design was Initiated on a juvenlle flatflsh survey In September of this year. 
Nine and one-half days, out of a posslble twenty day trip, fishing resulted In 81 fishing sets. 
Frozen samples of flatflsh are presently being analyzed. It Is expected that the first biomass 
estimate of juvenlle yellowtall, as wel I as a biomass estimate of the adult populatlon wlll be made. 

2) To complete analysts of dlel movements of yellowtall and plalce on the southern Grand Banks (Primary 
publlcatlon). 

"The planned 24 hour dlel study was aborted due to mechanlcal problems aboard the research vessel. 
Tabulatlon of data from the 1985 survey may be sufficient enough to evaluate dlel movements In 
flatflsh. As of to date, this data Is stll I being prepared for entering In the EDP system. Data from 
1980, 1981, and 1982 juvenile surveys In conjunction with data from regular groundflsh surveys have 
been already analyzed. 

3) Providing enough data are avallable, emphasis wlll be placed on Investigating age and growth of 1, 2, 
and 3 year-old yellowtall and plalce. Data from 1981 and 1982 surveys wlll be used In conjunction 
with 1985 data. 

A frozen sample of 1400 flatflsh was collected on the September 1985 survey. As of to date, these 
samples have been partlally analyzed. Data are being collected on age, whole body weight, lengths, 
and maturities. Analysts wll I begin as soon as data are avallable. Data wll I be analyzed In 
conjunction with data from regular surveys. 

4) To publlsh results of gametogenesls of Flemlsh Cap cod. 

A sample of 80 gonads from the 1985 survey was collected and hlstologlcal sllde preparations are 
completed. An Iced sample of 15 cod was brought back for 35 mm camera shots of gonads. Al I 
hlstologlcal analysts of 1981, 1982, 1983, and 1985 samples have been completed. A total of 150 
photomlcroscoplc pictures have been taken of hlstologlcal sl Ides. Once the data on age, and condition 
factors are Incorporated the results can be submitted for publ !cation. 

Addltlonal Accompl lshments 

5) Up to present time, 952 cod gonads, 464 pl alee gonads, 258 yel lowtal I gonads, and 188 turbot gonads, 
of both sexes, have been collected as part of a side project on determination of seasonal gametogenlc 
cycles of these species. Eventually, age and length at first maturity wll I be evaluated using 
hi stologlcal techntq"ues. Fl fty-elght percent of samples have been processed and twenty-five percent 
have been analyzed. Completlon of this project wt I I depend on monies for technlcal support. 

7. OOALS FOR NEXT REVIEW PER I OD Cl 986 ) 

1) Biomass assessment of juvenlle yellowtall and adult yellowtall In NAFO Div. 3LNO. Difference In 
biomass estimates of day vs night wll I be estimated. 

2> Publlsh study on Flemlsh Cap cod ovogenesls If data from Gadold Section become avallable. (Primary 
Status> 

3) If a 1986 24 hour dlel study Is not deemed necessary, I wt I I publlsh results of study of dlel 
movements of juvenlle flatflsh In primary I tterature. 

4) Analysts of age and growth data on juvenlle flatflsh (Intended primary publlcatlon or research 
document In 1986). 

5) Evaluatton of ovogenesls of Greenland hallbut. <Secondary Publlcatlon> 

6) Investigate age and growth of plalce and yel lowtal I on the Grand Banks. "This wll I be a long-term 
project as recommended by Seeton Head In 1984 PRE report. 

8. BAO<GROUND 

a) High I lghts 

Again this project's success has been hampered by the poor operation of the research vessel WILFRED 
TEl'-PLEMAN which was successful In f lshlng 9t days out of a posslble 20 days. 
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Progress on Flemlsh Cap ovogenesls delayed (data not avallable>. 

b) Selected Involvements 

I) collaboratlve research Cexcludlng universities> 

Project supervisor on gametogenesls of llbrthern Grand Bank cod In conjunction with J. Klcenluk of 
Experlmental Ecology. 

Joint project collaboratlon with R. Wei Is on Flemlsh Cap cod ovogenests. 

Joint project col laboratlon with R. Bowering on Greenland hal lbut ovogenesls. 

II> university llalson 

Joint project with R. Khan on parasite Infection of gall bladder of juvenlle flatflsh as a stock 
d I scr Im I nator. 

Supervision for Honor's student at MUN Blology Dept. 

Ill) contracts administered 

Iv> communications 

v> other 

Presented seminar on juvenl le flatflsh research at NAFC. 

Expanding data base a-t request of NAFC Internal reviewers for a paper on "Patterns of O:>varlatlon In 
Reproductive Traits In Marine Fish"· Data base has been expanded from 15 species, up to approxlmately 
75 species. O:>ntlnulng data collectlon Is necessary. 

Internal reviewer of manuscript for Technlcal Report Serles. 

9. AJBLI CATIONS 

I> primary 

I I> Interpretive scientific 

Ill> scientific and technlcal 

Iv> popular and mlscellaneous 

10. REVIEW AND EVALUATION 

a> Program Head 

Approved without comment except to emphasize once again the Importance of obtaining w. TEr.f>LEMAN In the 
August-September period now that the standard series has commenced. 

b) Management Committee 

Approved without addltlonel comment. 
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PROJECT REPORT 

GROUNDF I SH PROGRAM 

Flatfish Section 

Biology of spiny dogfish 

s. J. Wei sh 

Q-eetlon of data base on general biology of spiny dogfish from the Newfoundland Inshore f lshery for future 
management considerations should they arise. The main areas of focus are: age and growth, food and 
feeding, and reproductive biology. 

Note: Min Imel resources are elloceted to spiny dogfish research. Such studies wll I likely continue on a 
low-key bests. 

2. LONG-TERM OBJECTIVE CS) 

1> O::>mpl le a dete base on spiny dogfish. 

2) To compere demographic parineters of dogfish In the 1940's <Templeman's 1944 paper> with those of the 
present. 

3. TIMEFRAME 

Expected report completion, 1986; future of project to be decided et thet time. 

4. STRATEGIES 

To anelyze existing historical database and collect eddltlonel data from the commerclel fishery and 
reseerch surveys. 

5. EXPECTED KEY RESULTS Cl 986-89) 

1986 

- Writing of MSc Thesis on covarletlon of llfe history stretegles In sharks. 

1987 

- Defense of MSc Thes Is. 

6. GOALS/ACCOMPLISHMENTS IN PREVIOUS YEAR <1985) 

1> Age determlnetlon of dogfish spine collections from 1979-84. 

Al I spines have been aged. A sample of 100 spines have been sent to Nammack O::>nsultants In the United 
Stetes for age-val ldetlon. 

2> Examlnetlon of food and feeding of dogfish, besed on collections during 1979-84. 

Completed. 

3) Finish the last academic course needed for MSc requirements <Winter 1985). 

O::>mpleted. 

4) To collect samples from Inshore fishermen and reseerch surveys for detelled anelysls of blologlcel 
parerneters. 

No samples collected from Inshore fishermen due to lack of fishing. 

Addltlonel Accompl lshments 

5) Literature review of date on demographic perameters of 151 species of sharks lncludlng geographical 
distribution, habitat preference, and behavlourlel patterns. 
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7. GOALS FOR NEXT REV I EW PER I OD (1986 ) 

1) Re-read spines for ageing to ensure accuracy of age valldatlon. 

2> Analyze data on reproduction of dogfish. 

3) Complete literature review of data on demographic parl!llleters of 151 species to Include 350 species. 

4> Start writing MSc Thesis Incorporating literature data and data collected on spiny dogfish. 

8. BAO<GROUND 

a) Hlghllghts 

Samples of dogfish from Inshore fishery were unobtainable this year. 

b) Selected Involvements 

I> col laborattve research Cexcludlng universities) 

I I> university 1 latson 

M.Sc. thesis program on covariation of I lfe history strategies In sharks. 

I Ill contracts administered 

Iv> communications 

v> other 

9. PUBLICATIONS 

t> primary 

I I> Interpretive scientific 

tit> scientific and technical 

Iv> popular and mtscel laneous 

1 O. REVIEW At-D EVALUATION 

a) Program Head 

Data source for this project has disappeared since no fishery now exists. Therefore the project wll I 
terminate In 1986 with wrltlng up of data for MSc thesis. In future a "watching brief" wt 11 be Included 
as an objective In Juvenile Flatfish Report. 

b) Management Committee 

Project to be re-evaluated In 1986 when M.Sc. thesis Is completed. 
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PROJECT REPORT 

GROUNDF I SH PROGRAM 

Redflsh Section 

Biology and assessment of redflsh 

D. B. Atkinson and 1. NI Cto March 25, 1985; 
transferred to Marine Mammals Section) 

This Is a continuing project to collect, process, and analyze basic blologlcal data on the various redflsh 
stocks In the Newfoundland-Labrador area. The status of the various stocks has to be assessed annually 
and the par511eters used In the models are based on blologtcal data collected from research vessel cruises 
and commercial sampling. Stock assessment methodology Is also continually being evaluated with a view to 
possible Improvements. 

2. LONG-TERM OBJECTIVE CS) 

Provide the basis for best possible blologlcal advice for the rational exploltatlon of redflsh stocks. 

3. Tl r.EFRAr.£ 

I n determ I nate. 

4. STRATEGIES 

Data on length, age, sex, maturity, merlstlc and morphological characters, food and feeding, etc. are 
collected from research vessel cruises and commercial s~llng on which studies on growth and maturity 
changes, feeding lnterrelatlonshlps, stock dynamics, etc. are based. 

5. EXPECTED KEY RESULTS C1986-89 > 

1986 to 1989 Clnclustve> 

- Conduct annual assessments of the five redflsh stocks under quota regulation. 

1986 

- Complete the analysts of the hlstorlcal syphrton data and prepare report for Industry. 

1987 

- Publlcatton on dlel movements of redflsh. 

1988 

- Complete redflsh age valldatton study based upon 1956 and 1958 yearclasses In Gulf. 

1989 

- Paper on redflsh food and feeding. 

6. GOALS/ACCl)f.fLISHr.ENTS IN PREVIOUS YEAR C1985) 

1> Conduct assessments of five redflsh stocks C2+3K, 3LN, :!-1, 30, 3P>. (Atkinson and NI> 

Assessments were prepared and presented to CAFSAC and NAFO by Atkinson CNI moved to Marine M5llmals In 
Apr I I>. 

2) Prepare a document on dlel moveir.3nts for publlcatlon. (Atkinson> 

Analysts of the data was delayed due to shortage of computer funds. Additional funding was approved 
August 08 and further analyses of data has commenced. Prellmlnary analyses of acoustics data 
suggests that these movements are more complex than suggested by analyses of trawl data In that the 
dlel movements may be dependent on a number of factors such as fish density, depth and others. 
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3) Further examine the htstortcal food and feeding data to fully comprehend the extent of missing data, 
then analyze as appropriate. Any publtcatton coming from this wtll await COl!l>letton of the 3L 
seasonal surveys as then the recent food and feeding data may be Included. CAtktnsonl 

A number of errors have been noted In the orlglnal coding of these data. These errors are traceable 
Ceg. vessel, time, locatton, etc.> but the f/f data themselves cannot be checked because I. Rees has 
the ortgtnal data sheets. Letters have been sent In order to try and obtain these data. 

4> Analyze the Sphyrton ~data; produce publlcatlon. <Atkinson> 

The data have been coded and punched and are being edited at present. 

5) To reconstruct the caTch-rate series of the various redftsh stocks Incorporating the corrected 
Marltlmes data. CNI> 

This project was completed by Atkinson. The process of extracting c/f data was fully automated with 
the writing of appropriate sofTware. 

6l Untll the early 1980's the numbers at age caught In the corrmerctal redftsh fisheries In 3P and 2+3K 
were determined by different personnel using unknown crtterta. The catch and weights at age for these 
stocks wll I be reexamined with the objective of having full documentation of the procedures used for 
future reference. CNt> 

Not comp I eted due to N I 's departure on Apr t I 0 I • 

7> The present criteria for constructing the corrmerclal catch at age as above Is area and month. Once 
goal 6 ts completed, The numbers caught at age wt I I be recalculated using depth as the main criterion 
Cstnce redflsh are stratified by depth). The two grouping procedures wt I I then be compared and 
evaluated. CNt> 

Not comp I eted due to N 11 s departure on Apr t I 0 I. Deferred unt t I 198 7. 

8) To prepare a document on the study of subcaudal melanophores tn pre-extrusion larvae of the redflsh 
sp~tes. Some addtttonal collecttons of specimens wf 11 be necessary. CNt> 

Results contradicted work of Templeman C 1980) so further samples were collected tn order to verylfy 
findings. The database may sttll not be sufficient to resolve the differences. No oceanic samples 
were collected because Investigator has moved to a new position and ts slmply writing-up data already 
collected. 

9) To prepare a document verifying the distribution of various redflsh species based on gas bladder 
lll.lsculature. CNt> 

Paper tn preparation. Delays were encountered because another 1,123 specimens were added to the 
database before analysts. No oceanic samples were collected because Investigator has moved to a new 
position and Is slmply writing-up data already collected. 

10> Conmence col lectlon of redftsh scales tn addition to otoltths to examine ageing of t> young fish by 
the two methods and 2) valtdatton of otoltths versus scales for ageing. (Because redftsh are 
slowgrowtng and longltved, this wtl I be a very long-term study>. <Atkinson> 

Collecttons of scales from NAFO Dtv. :J-1 and 3P have been Initiated. Materlals for scale preparation 
have been acquired and reading wt II commence this winter. 

11) Evaluate document on reproduclblltty of redftsh age determinations (produced under contract by 
c. Gavarts> for publlcatton. <Atkinson> 

This document has been examined and Is deftnttely of value for In-house examination of varlabtltty 
beTween and within readers. However, Its potentlal as an external publtcatfon ts doubtful. Work 
conmenced on resolutlon of some of the differences noted beTween the Two readers In the paper. 

Addtttonal Accompl tshments 

12) Prepared a Techntcal Report describing the distribution of 44 oddftsh species tn the Gulf of 
st. Lawrence - currently undergoing Internal review. <Atkinson) 

7. GOALS FOR NEXT REVIEW PER I OD Ct 986) 

t> Conduct assessments of five redftsh stocks C2+3K, 3LN, :J-1, 30, 3P) <Atkinson & new blologtst>. 

2) Carry on analyses of dfel data. The time of completlon and production of documentation wt I I depend 
upon the COl!l>lexlty of these movements as Indicated acoustlcally and the acquisition of the In-house 
computer since It Is cost prohibitive through Service Bureau <Atkinson>. 
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3) Further analyses of hlstorlcal food and feeding data pending results of CO!Ml.lnlcatlons with 1. Rees. 
If the raw data are not forthcoming, the coded data wt I I not be examined further due to the 
uncertainty regarding correct coding. hlalyses of stolll8chs collected during the 3L seasonal surveys 
wll I commence <Atkinson>. 

4) Analyse the Shyrton _ _!_l!lllt>!_data. These cover the period 1955-65 and their worth, In a publlcatlon, 
(especially if fne ~ow no change from Templeman, and Squires, 1960) Is questionable. A further 
study of external parasites Is planned commencing In 1986 to relate the hlstorlcal to the present. 
<Atkinson>. 

5) Redo the catch at age matrices for redflsh In 2+3K and 3P Incorporating al I available frequencies 
Clncludlng foreign sampl Ing sent to NAFO). This project wt I I be done by the Incumbent of the 
presently vacant biologist position. 

6) Carry out further studies examining the reproduclblllty of redflsh age determinations. <To be carried 
out by Incumbent of presently vacant blologlst position>. 

7) Reading of scales wll I be started. Scales will continue to be collected for this long term project 
<To be carried out by Incumbent of presently vacant biologist position). 

8) Examine the available database <Canadian> In order to provide documentation concerning the dellneatlon 
of stock status to redflsh In Div. 3LN vs Div. 3NO as per NAFO request <Atkinson>. 

9> Prepare document on sub-caudal melanophores In pre-extrusion larvae <Nf). 

10) Prepare document verifying the distribution of various redflsh species based on gas bladder 
musculature CNf). 

8. 8AO<GROUND 

a) Highlights 

The appointment to the position of Chairman of SSS Subcommittee for 2 years may affect the completlon of 
some of the goals during this period. It should also be noted that some of the objectives are dependent 
upon the fl I I Ing of the presently vacant position. 

b) Selected Involvements 

I) col laboratlve research Cexcludlng universities) 

I I> university liaison 

Ill> contracts administered 

Iv) communications 

v> other 

Nominated Chairman of Statistics, Sampling, and Surveys Subcommittee of CAFSAC. 
Accepted. This Is a 2 year position. 

9. PUBLICATIONS 

I> primary 

NI. !-+l., and w. Templeman. 1985. Reproductive cycles of redflshes CSebastes) In southern 
Newfoundland waters. J. Northw. Atl. Fish. Set. 6: 57-63. 

Power, D. J. and 1-+l. NI. 1985 flbrphometrlc differences between golden r9dflsh <Sebastes marlnus> 
and beaked redflshes cs. mentella ands. fasclatus). J. Northw. Atl. Fish. SCI. 6: 1-/. 

I I> Interpretive sclentlf lc 
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ttl> scientific and technlcal 

Atkinson, D. B. 1985. The redflsh of NAFO Dtv. 3LN. NAFO SCR Doc. 85/49, Ser. No. N998. 9p. 

Atkinson, D. B. 1985. The redftsh of NAFO Subarea 2 and Division 3K. CAFSAC Res. Doc. 85/49. 26p. 

Atkinson, D. B. 1985. The redflsh of NAFO Dtvtston :3P. CAFSAC Res. Doc. 85/50. 18p. 

Atkinson, D. B. 1985. The redftsh of NAFO Dtvtston 30. CAFSAC Res. Doc. 85/51. 12p. 

tv> popular and mtscel laneous 

10. REVIEW AND EVALUATION 

a) Program Head 

Contacts with Ivor Rees as suggested tn last year's review have been unsuccessful to date tn resolvtng 
problems with the htstortcal feeding data. If the most recent contact suggesting he ship the orlgtnal 
data at our expense ts noT successful, then I suggest the maTter be dropped. Other than this, the project 
ts approved without comment. 

b) Management CommtTtee 

Suggested that the Section Head vtstt Ivor Rees during next trip to Europe and aTte~t to resolve data 
problems. It would be advisable to contact Rees on the maTter at first opportunity. 
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PROJECT REPORT 

GROUNDFISH PROGRAM 

Redflsh Section 

Blology and assessment of round-nosed grenadier 

o. B. Atkinson 

1. PROJECT DESCRIPTION 

This project Is aimed at a continua I provision of sound management advice to NAFO concerning the two 
grenadier stocks, one In NAFO Subareas O+I and the other In NAFO Subareas 2+3. Blologlcal Information ts 
generally lacking concerning this species and, at present, the role Is primarily one of monitoring with 
very I lttle col lectlon of basic blologlcal data. 

NOTE: Minimal resources are allocated to grenadier research. Such studies wlll llkely continue on a 
"low-key~' basts. 

2. LONG-TERM OBJECTIVE CS) 

The long-term objective with regard to the assessments Is to provide, on a continuing basis, the best 
posslble advice for the management of these stocks. Because of the many blologlcal questions that exist 
regarding this species coupled with the relatlve unimportance of this fishery to Canada at present, It ts 
dlfflcult to outline long-term objectives for further studies. 

3. TIMEFRAME 

I ndeterml nate. 

4. STRATEGIES 

In NAFO Subareas 2+3, length frequencies collected during research cruises having other primary 
objectives, wll I be tabulated as In the past. 

5. EXPECTED KEY RESULTS Cl 986-89 > 

1986 to 1989 Clncluslve> 

- Conduct 2+3K grenadier assessments on an annual basts. 

1987 

- Prepare document If sufficient data are avallable for NAFO Symposium. 

6. OOALS/ ACCO~L I SHMENTS IN PREVIOUS YEAR Cl 985 > 

1> Conduct assessment of 2+3K grenadier. 

Assessment completed and presented to NAFO. 

7. OOALS FOR NEXT REVIEW PERIOD C1986) 

1) Conduct assessment of 2+3K grenadier. 

8. BAO<GROUNO 

a> High I lghts 

u 
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b) Selected Involvements 

I> collaboratlve research (excluding universities> 

1 ll un Ivers tty I I a Ison 

-
tit> contracts administered 

-
Iv> communications 

-
v> other 

9. PUBLICATIONS 

t> primary 

1 ll Interpretive scientific 

I Ill scientific and techntcal 

Atkinson, o. s. 1985. The roundnose grenadier of Subareas 0+1 and 2+3. NAFO SCR Doc. 85/46, Ser. 
No. N995. 1 Op. 

Iv> popular and mlscellaneous 

1 O. REV I EW AND EV M..UAT I ON 

a) Program Head 

Approved without comment except to note that a cruise ts requested to either SA 0+1 or SA 2+3K for 1986. 

b) Management Committee 

Should 0+1 cruise be approved, biomass estimates should be generated and Information submitted to NAFO 
Symposium In 1987. 
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PROJECT REPORT 

GROUNDFISH PROGRAM 

Redflsh Section 

Hydroacoustlcs 

o. B. Atkinson 

The use of hydroacoustlcs Is gaining popular-tty for evaluating end monitoring the abundance of various 
fish stocks. It has been used with considerable success for capelln In Newfoundland In recent years. 
Because tredltlonal survey techniques may not give accurate Indications of redflsh stock status due to 
clump Ing and dlel movements, hydroecoustlc techniques ere being Investigated as a vi able alternative for 
estimating abundance of these f lsh. 

2. LONG-TERM OBJECTIVE CS) 

The objective Is to apply hydroacoustlc techniques for the enumeration of redflsh and other groundflsh 
species (e.g. cod, grenadier> In an efficient and accurate manner. This wlll Increase greatly the 
precision and fine tuning of assessments and, hence, their relleblllty. Other Information concerning 
distribution, movements Cspatlal and dlel> and aggregation types wt I I assist In evaluating the rellabll tty 
of more tradltlonal survey techniques <stratified random> as wel I as contributing to our general 
blologlcel kno.tledge of the species concerned. 

3. Tl MEFRAME 

I ndeterml nate. 

4. STRATEGIES 

The fal I surveys In the Gulf of St. Lawrence In conjunction with stratified random surveys wll I be 
continued In order to bu lid up a time series that can be used to evaluate the use of this technique. 

5. ~ECTED KEY RESULTS Cl 986-89 > 

1986 to 1987 Clncluslve> 

- Conduct surveys to prove valldlty of hydroaooustlc technique. 

1988 

- If dual beam system Is operational, determine target strength of redflsh ..!.!!..~· 

6. OOALS/ACCX>~LISHMENTS IN PREVIOUS YEAR C1985 > 

1) Analyze the acoustic data collected during the 1984 survey to provide an estimate of biomass of Gulf 
redflsh. 

These data were analyzed and a biomass estimate obtained for the survey area. No estimates of biomass 
are yet available from the Gulf Region's 1984 trawl survey so corrperlsons are not possible at 
present. 

2) Complete the analysts of the 1981 redflsh acoustlc data regarding dlel movements for publlcatlon. 

The dlel movements of redflsh are much more complicated than orlglnal ly thought In that these 
movements may be dependent on a n1.111ber of factors such as density, depth, etc. Further analysts Is 
necessary and a completion date cannot be forecast. 

3> Conduct further acoustic survey In 1985 In the Gulf of St. Lawrence to provide data for estimation of 
redf!s~ abunJance. 

A survey was run In July, 1985. These data have yet to be analyzed. 

[~ .J 
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7. OOALS FOR NEXT REVIEW PER I OD Cl 986 > 

1> Analyze the data collected during the 1985 survey and COfl1'are these with the 1984 data. 

2) Continue analysts of the data relatlng to dlel movements. A completion date cannot be given due to 
the apparent COfl1'1exlty of the problem. 

3) Carry out another acoustic cruise In the sLrn111er of 1986. 

8. BAO<GROUND 

a) Highlights 

Again In 1985, the acousTlc equipment functioned wel I throughout the cruise. It Is hoped that onboard 
data analysts Ct.e. almost real time) will be possible during future cruises. 

b) Selected Involvements 

I> collaborative research Cexcludlng universities) 

I I> university I I al son 

llll contracts administered 

lvl communications 

v> other 

9. F\JBLICATIONS 

I) primary 

11 l I nterpretlve sclentl f le 

Ill> scientific and technical 

Stevens, C.R., J.E. Carscadden, O. B. Atkinson, W. H. Lear, O. S. Mii ler, and B. S. Nakashima. 
1985. A summary of hydroacoustlc research In the Newfoundland Region. CAFSAC Res. Doc. 85/35. 
3~. 

Iv> popular and miscellaneous 

1 O. REVIEW ANO EVALUATION 

a) Program Head 

Equipment functioned wel I again In 1985 and a biomass estimate wl I I be possible from the survey. The 
Investigator suggests for various reasons that the acoustic work be moved from the Gulf to Div. 3P. 
Program wishes some discussion of this In management committee, with the Investigator present If 
necessary, so a decision can be taken prior to the 1986 f leld survey. 

bl Management CommlTtee 

Request to move acoustic work from the Gulf to Div. 3P was deferred to wrap-up Csee minutes In PRE-1985 
report>. 
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PROJECT REPORT 

1. PROJECT DESCRIPTION 

GROUNIF I SH PROGRAM 

Sections: Gadolds, Flatflsh and Redflsh 

Seasonal surveys - Div. 3L 

Team Leader - D. B. Atkinson; al I scientific staff 
of Gadolds, Flatflsh and Redflsh Sections wlll be 
participating. 

This project examines the seasonal varlabll tty In the distribution, abundance, and blologlcal parameters 
of the major groundflsh ·species on the northern Grand Bank CDtv. 3L). 

2. LONG-TERM OBJECTIVE CS> 

The long-term objective Is to quantify the effect of seasonal varlablllty In distribution and abundance on 
biomass estimates of the major groundflsh species In the northern Grand Bank area CDtv. 3L> as well as 
Investigate temporal varlablllty In blologlcal parameters. 

3. Tl MEFRAME 

Expected Completlon 1988. 

4. STRATEGIES 

Intensive stratified-random surveys wll I be conducted on a seasonal basis In the area and data on 
distribution, abundance, and blologlcal parameters wt II be collected. 

5. EXPECTED KEY RESULTS (1986-89) 

1986 

- Complete processing of seasonal survey data and commence data analyses. 

1987 

- Complete data analyses. 

1988 

- Produce pub I !cations 

6. OOALS/ACCOM='LISHMENTS IN PREVIOUS YEAR C1985) 

1> Conduct the 3L seasonal surveys If vessel other than WILFRED TEMPLEMAN can be made avallable. 

Surveys were carried out with WILFRED TEMPLEMAN as fol lows: 

November, 1984 
January, 1985 
Apr I I-May, 1985 
Ju I y-August, 1985 
October, 1985 

- 67 successful sets 
- 192 successful sets 
- 258 successful sets 
- 177 successful sets 
- 233 successful sets 

7. OOALS FOR NEXT REV I EW PER I OD Cl 986 ) 

1) Process the seasonal survey data collected and commence analyses. 
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8. BAO<GROUND 

a) High I lghts 

Performance of the WILFRED TEt-PLEMAN Improved to such an extent that successful seasonal surveys were 
conducted In three seasons although the target of 300 sets per coverage was never attained. l'he data were 
used In 1985 ln analysis related to stocks overlapping the 200 mlle llmlt and Intensity of sampling 
coverage required In stra-tlfled random surveys CNAFO Symposium). 

b) Selected Involvements 

I) collaborative research (excluding universities) 

II) university I lalson 

Ill> contracts administered 

Iv> communications 

v> other 

9. PIJBL I CATIONS 

I) primary 

I I> Interpretive sclentlf lc 

Ill> scientific and technical 

Iv> popular and mlscel laneous 

1 O. REVIEW AND EVALUATION 

a) Program Head 

After several abortive attempts, seasonal surveys were conducted In 1985 with some measure of success. 
With the completion of the winter coverage In January-february 1986, the series will be complete In this 
"one-shot" attempt. l'hose data wll I then be analyzed and the need for further seasonal data collection 
wll I be evaluated. 

b) Management Committee 

A progress report of analysls of the seasonal surveys should be presented at the 1986 PRE Exercise. 
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PROJECT REPORT 

GROUNOF I SH PROGRAM 

Commerctal Sampltng Section 

Blologlcal sampllng of conmerclal groundflsh 
catches 

s. c. Stevenson 

I. PROJECT DESCRIPTION 

This project ts aimed at providing adequate blologtcal sampllng data and other relevant Information for 
all commerctal groundflsh species landed tn the Newfoundland region and the ttmely processing of all data 
collected so as to be readlly avatlable to the various groundflsh sections for annual stock assessment 
work. Sampl Ing requirements, design and methodology are conttnuously being assessed with a view to 
Improving on methods and tncreastng overall efftctency. 

2. LO~-TERM OBJECTIVE CS> 

This project ts of an ongoing and Indeterminate nature with Its long-term objective being the adequate 
col lectton and ttmely supply of length and age sampllng data to be used In the annual assessment of over 
20 groundflsh stocks. 

3. Tl MEFRAME 

I ndetermt nate. 

4. STRATEGIES 

Sampltng of all sectors of the com.11erclal groundflsh fishery ts carried out on a continuous basis so as to 
obtain adequate sampltng of catches by Division, quarter, and gear using NAFO sampltng requirements as a 
mtnlmal level. The project ts carried out with a view to optimizing sampllng design through the 
eltmtnatlon of bias and the maximization of sampltng precision within the bounds of avatlable manpower and 
flnanclal resources. 

5. EXPECTED KEY RESULTS Cl 986-89 > 

1986-1989 Ctnclustve> 

- Produce annual age and length compositions of Newfoundland co1nmerclal catches. 

6. OOALS/ACCOM'LISHMENTS IN PREVIOUS YEAR <1985) 

1) To collect and provide adequate blologlcal sampllng data from all sectors of the Newfoundland 
commerctal groundflsh fishery for use In annual groundflsh stock assessments. 

a) Port sampltng <offshore fishery> -

Some 418 samples consisting of approxlmately 157,000 length measurements and 23,000 otollths were 
collected from landlngs of the Newfoundland offshore moblle fleet. Minimum NAFO sampllng 
requirements were either met or surpassed for most of the offshore components during the review 
period. Sampllng levels were somewhat lower than those achieved In 1984 prtmartly because 1984 
sampltng was supplemented by a January-March Job Creation Project and also because landlngs were 
lower during part of this period due to an offshore labour dispute. 

b) Port sampltng (Inshore fishery> -

Some 604 samples consisting of approxtmately 170,000 length measurements and 13,000 otoltths were 
collected from the various sectors of the Inshore groundflsh fishery during the review period. 
Again, most major division/gear/quarter categories were sampled adequately In terms of NAFO 
minimum requirements. Inshore sampl Ing levels remained bastcally the same as In 1984. 

A 30 day charter of the longltner CINDY ELIZABETH to collect samples from the Inshore groundflsh 
fishery and to occupy selected hydrographlc stations along the southern Labrador coast (Div. 2J) 
was successfully completed during July-August. 

2> To cooperate with J. Baird In carrying out Investigations aimed at determining optimum levels of 
sampllng with regard to length compositions. 

0 




