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CHAPTER I 

INTRODUCTION 

This is the fourth National Summary of the Fisheries Research 
Proqram Review in the Department of Fisheries and Oceans (DFO ) . The 
first summary for 1978/ 79, was not based on the present Proqram Activity 
Structure; a different set of definitions were used to define the scope 
and components of the Fisheri es Research Proqram. Thus, the resources 
and programs in , the National Summaries are comparable starting with 
1979/ 80, the present document beinq the third one based on the same 
definitions. 

The purpose of the present report i s to: 

1. Provide a national pe r s pective of fisheries r esearch 
proqrams/ achievement s for 1981; 

2. Summarize the fisheries research expenditures of dollars and 
person years (PY ) for FY 1981 / 82; 

3. Describe the reqional Proqram Review, Evaluation and Plannina 
(PREP) process; 

4. Summarize anci reference special reviews for fisheries research 
proqrams that were done in a national pers pective in 1981; 

5. Provide an audit trail of orqanizational chanoes and of 
interpretation of pr onrams by PAS cateno r ies ; 

6. Comhine relevant ma t erial into a s inqle report to serve as a 
database for subsequent analyses and responses to information 
requests. 

Fisheries research proarams in DFO are conducted larqely by the 
Fisheries Research Branches (FRBs) in the Fisheries Manaqement (FM ) side 
of OFO. In FY 1981 / 82 t here we r e s i x (6) FM regions with Fisheries 
Rese arch Branches. The Gr eat Lakes Ri olimnol oqy La bor a tor y at 
Burlinqton, Ontario, became part of the FM Ontario Region this fiscal 
year. In the At l antic provinces a new Fisheries Manaqemenl reaion (Gulf 
Reqion ) was created to increase focus on the Gulf of St. La wrence fish­
eries. The new reqion is based on the for~er Quebec Reqion and parts of 
the Mar itimes and Newfoundland Reqions. The reduced former Marit i mes 
Region became the Scotia-Fundy Region. In 1981 / 82 the Gulf Reqion was 
still i n a start-up phase and i t s Fisheries Research expenditures were 
in fact almost entirely those of Quebec. In addition to the reaional 
Fisheries Resea r ch Branches with pr ogram deli very res pons ibilities, 
there is a Fisheries Research Directorate (FRO) at Headquarters in 
Ottawa that has a coordination/ advi sory/ policy role. The FM r egions and 
the Fisheries Research Branches (1981 titles) with their research esta­
bl ishment s are identifi ed in Tahle I-1. 

Fisheries Research can be defined in several ways. The broadest 
defini t ion nor ma l ly used i nc ludes all act i v i t i es of t he Fi sheries 
Re s earch Branches , pl us any PAS 1 . 4 ac tivit ies (see Appenrlix 8) outside 
t he FR8s , plus relev ant ves sel cos ts; this excludes any similar activi ­
tie s in OSS and in Fisheri es Develoo1rient. Ano the r rlefinit1on includes 
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all activities in FRBs plus relevant vessel costs; this encompasses some 
support functions (i.e . at the St. Andrews Biological Station, and at 
the Arctic Bioloaical Station in St. Anne de Bellevue) and s ome opera­
tional ones (e.q. hatchery operations and habitat protection in the 
Atlantic Reqions). Still another definition includes all PAS 1.4 acti­
vities (includinq those outside of FRBs) plus relevant vessel costs. 
The resource tables in Chapter III are arranqed so that PY and $ data 
can be extracted for any of the above definitions. 

The present document is organized into five chapters and four 
appendices. Chapter I prov ides the oeneral framework, includinq notes 
nn the oraanization and definition of fisheries research in DFO; Table I 
- 2 lists various reports/ reviews that include descriptions of f i sheries 
research proqrams at various levels of detail, both nationally and 
reqionally. Chapter II provides an overal 1. view of the hiahliohts of 
the achievements of fisheries research durinq 1981. 

Chapter I II summarizes the PY and $ expenditures. Chapter IV sum­
marizes achievements and thrusts in FRBs for each PAS 1.4 csteqory. 
Chaoter V references special reviews of fisheries research proqrams that 
were done in a national perspective in 1981. 

Appendix A describes the FRB Proqram Review, Evaluation and Plan­
ninq processes used in each reaion. Appendix B q1ves the definitions 
for all PAS cateaories, with additional detail for the PAS 1.4 activi­
t i es, to the level of the fourth digit. Appendix C provides the audit 
~- rail of the PAS cateaor ies t o 1vhich proarams / projects are assiqned. 
Appendix D lists the resea r ch publications for 1981 in three cate­
qor ies: primary, uncategorized, and secondary. 



Tahle I-1. List of Fisheries Research Rranches and their main research lahoratories, by reqion. In the newly 
formed Gulf Reaion the research proqrams in PY 1981 were entirely those of Quebec. 

Reqion 1981 Branch Title 

~le w f oundl and Research and Resources Services Branch 

Scnti n-Fundy Re source Rranch 

Gulf Fisheries Research Aranch 
( l1u1~hec) 

HQ (NCR) Re source Services Directorate 

nnl.ari o Great Lakes Aiolimnoloay Laboratory 

\~ es lern Resea rch and Resource Services Branch 

r sr J. fie Re s ource Services Branch 

Establishment and Location 

in NW Atlantic Fisheries Centre, St. John's Nfld. 

- parts of three divisions and the Director's office 
are in Regional HQ, Halifax, N.S. 

- Marine Fish Division, in Redford Institute of 
Oceanoqraphy, Dartmouth, N.S. 

- Bioloqical Station, St. Andrews, N.B. 

- Moncton Laboratory, Moncton, N.B. ( No resources in 
Rl/8 2) 

- Quehec Laboratory, Quehec, Oue. 

- Arctic Bioloqical Station, Ste. Anne de Bellevue, 
Quebec 

- (coordinatinq/arlvisory group in Ottawa) 

- in Canada Centre for Inland Waters, Burlinqton, 
Ontario 

- in Freshwater Institute, Winnipeq, Manitoba 

- Rioloaical Station, Nanaimo, B.C. 

- West Vancouver Laboratory, West Vancouver, B.C. 

w 



Tab l e I-2. Annual Reviews and plans for fisheries research proqrams, 8t various levels of aqqregation. 
The zero s ymhol (O) means that the report at the particular level is not produced for the 
particul ar reaion. 

REGION 

TYPE OF REPORT PACIFIC WESTERN ONTARIO 
SCOTIA­

FUNOY NFLO. 

1. DFO Annual Report 

2. Natinnal Plan For Fisheries Research 
1981-1985 (Internal plannina rlocument ) 

~ . Fishe ries Research Proqram Review, 
1981 National Summary 

4 . DC-level ~M Reqional Annual Reviews (2) 

5. FRA Annual Revi ews* 

--In the FY 1981/R2 report Fisheries Research is covered 
in 6 paqes. 

--The plan contains 46 paqes (plus 25 paqe appendix) in a 
national perspective . 

--Annual summary (since 1979) of reaional proqrams 

0 In prepar. 0 3 paqes 5 paaes 13 
(biennial) on FRB on FRB on 

In orepar. 0 99 paqes 0 (ororluces 
1981-82 quarterly 

(combined) reports) 

(1 ) Jn the ne wly formed Gulf Reaion the r sea rch proqrams in FY 1981 were in fact those of Qu~bec. 

paqes 
FRR 

0 

( ?) RP.nular Annual Revi ews (formerly cal I ed Annual Repor ts) for most fisheries research est ahlishments ceased 
::i fter 1975. 
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CHAPTER II 

HIGHLIGHTS 1981 

· Activities in the field of Fisheries Research covered a broad spec­
trum of scienti fie investigations relater:! to the Canadian marine and 
freshwater fishery resources and habitats, and the provision of 
biological advice required for their manaqement. The main objectives 
were to develop and maintain a knowledge of the fisheries resources, 
including species interactions; t o assess the effects of environmental 
factors and fishing on the resource base ; to develop and maintain a 
knowledge base on the effects of contaminants and habitat alterations on 
aquatic resources; to investigate methods for the enhancement of those 
resources, including aquaculture; and to provide bioloqical advice and 
professional services in the above areas. 

Biological advice was provided directly to departmental resource 
managers in the Paci fie and Freshwater sector, while in the Atlantic 
the Canadian Atlantic Fisheries Scientific Advisory Committee (CAFSAC ) 
continued to play a major role in the provision of biological advice. 
Staff were also actively involved in the scientific deliberations of 
international fisheries commissions on both coasts and the Great Lakes 
and in the scientific support of bilateral and multilateral 
negotiations. 

Scientific data from Departmental fisheries research programs were 
used in the establishment of catch quotas, development of regulations, 
neqotiation of intergovernmental agreements, design of enforcement pro­
qrams and other areas of decision making within fisheries management. 
In addition, information and advice on the resource base were provided 
directly to the fishing industry and related enterprises. The 
biological monitoring of fishery spec i es, population survey cruises, 
as sociated data anal yses and population modelli ng of fisher y resources 
constituted three quarters of the resea r ch effort in the three Atlantic 
regions. Advice was also provided to competing users of aquatic 
habitats on the potential effects of their activities on the aquatic 
environment. 

The Fisheries Research Directorate in Ot t awa functions as a 
coordinating/advisory/conceptual centre with a national perspective. It 
encourages innovation and emphasizes cost-effectiveness in evaluating 
ongoing and futur e fisheries research programs . The Director ate 
provided comrni ttee chairmen for the Canadian Atlantic Fisheries 
Scientific Advisory Council (CAFSAC), and the International Commission 
for the Conservation of Atlantic Tunas ( ICCAT), and commissioners to the 
International Whalinq and the Inter-American Tropical Tuna Commissions; 
orqanized a departmental wor kshop on trawl surve ys; coordinated tech­
nology transfer to the private sector; coordinated and drafted a vessel 
acquisit i on s t rat egy plan; conduct ed anal yses supp or tinq i ntroduction of 
enterprise allocations for the Atlantic offshor e groundfish industry, 
and was i nvol ved i n plann i ng t he department ' s r ole in aqu acu l tu re de ve l­
opment . 
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In the Newfoundland Region approximately 80 per cent of the 
research hudqet was committed to resource assessment activities, 
includinq population surveys, bio loqical monitorinq of fishery species, 
and modelling. Resulting stock assessments constituted the basis for 
scienti fie advice in manaqinq the fisheries from coastal Newfoundland 
and the Grand Banks in the south, to the Labrador Sea and Davis Strait 
in the north. 

An analysis of juvenile redf ish recovered from stomachs of cod col­
lected on the Flemish Cap over four years demonstrated the potential for 
determininq, from predator stomach contents, the juvenile rlistrihution 
and relative year-class success of major prey. For the first time siq­
nificant numbers of juvenile flatfish were capturerl with the smal l-mesh 
shrimp trawl, enabling the standardization of gear and commencement of a 
time series for recruitment estimation. The 1981 herrinq samplinq data 
indicated a chanqe in t he spawning type composition of herr inq stocks 
alonq the southeast coast of Newfoundland, possihly resultinq from the 
rerluction in stock size of spring spawners. Aer ia l surveys showed s ome 
potential for estimatinq capelin distrihution in inshore waters. 
Research at the Comfort Cove experimental area provided the first docu­
mentation of annual fluctuations in standinq stock, recruitment and 
gr owth in an American lobster population. An analysis of optimum sub­
strate volume in monofilament and polyethylene collectors for use in 
scallop culture was completed. Various refinements were realized in the 
development of a harp seal population morlel and a systematic aerial s ur­
vey of whales was carried out in the Newfoundland-Labrador area for the 
second consecutive season. 

A major inventory and review of the sensitivity of headwater lakes 
in Newfoundland to acid rain was initiated. Several options were 
developed for reducing, by 20-60 per cent, the interception of salmon of 
non-Newfoundland and Labrador oriqin in the Newfoundland commercia l 
fisheries. Winter temperature and eqq deposition were used successfully 
to predict Atlantic salmon smolt year-class strenoth. An improved heli­
copter transport system for salmon fry was tested anrl aroved to be 
extremely effecti ve. Pl8nning was completed for an enhancement program 
to more than double production of Atlantic salmon in Newfoundland. Sea 
trials of t he hydroacoustic data-acquisition system (HYDAS) to permit 
computer analysis of fish echoes proved hiqhl y successful. 

The two-ship survey on the Flemish Cap in 1981 represented a siqni­
ficant step towards testing specific study desions of standard ichth yo­
plankton surveys. Hi stopatholoqical chanoes were discove red in the 
liver anG oills of fish exposed to ver y 1ow ( i.e. 50 ppb) levels of 
Hiberni a crude oil; it was also found that various lipids are chanqed by 
chronic oil exposure. The usefulness of MFO (mixerl funct ion oxidase) as 
a bioloqical monitor was established. Ne wfoundland researchers colla­
borated in . various national and international research advances in 
microbial chemistry and fi sh disease . 

In t he Scotia-Fundy Reqio n the orincioal res8arch ~hrust was 
directed toward stock assessment, habitat protection and resource 
enh ancemen t. , includino aquaculture . Flioloqi.cal 8dvice on vari ous marine 
fres hwater and diadromous sp~cies 1vas pro ·J1ded to f isheries manaqers , 
manaqernen: aqancies , and va ri a1Js inte r national f isheries araanizations . 
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Salmonid investiqations in New Brunswick were conducted on the 
Miramichi, Restigouche, and Saint John Rivers. Four major enhancement 
projects in Nova Scotia were carried out on the Liscomb, La Have, East 
( Sheet Harbour) and Medway River. Cooperative trout studies with other 
agencies were maintained and expanded. Catch-and-effort data collection 
for Atlantic salmon and gaspereau was expanded ;electronic storage and 
analysis of this data were improved. 

Updated advice on the manaqement of the crustacean, molluscan, and 
marine plant resources was provided. This included a recommendation for 
an increased minimum legal size for lobster in certain districts. A 
survey of lobster fecundit y and parasitism . arnund the Maritimes was 
continued. The offshore lohster fisher y was moni tared. Product ion, 
distribution, and marketinq data on Maritime lobsters were compiled in a 
discussion paper on the manaqement of the fishery. Snow c rab stock 
assessments, sampling technique development, and stock discrimination 
studies were continued. Baseline surveys for deep-sea red crab anrl 
Jonah crab alonq the Scotian Shelf between Browns Bank and Banquereau 
Bank were completed. Marine plants research included Irish Moss and 
kelp biomass estimates, harvesting strateqy studies, and assessment of 
the importance of macrophytes to commercial animal species. A massive 
sea urchin die-off was surveyed and control methods for the species 
investiqated. Scallop population studies were conducted on Georqes 
Bank, on the Scotian Shelf, in the Bay of Fundy anrl in North umber land 
Strait. Bioloaical data on squirl (Ill ex illecebrosus) were collected 
through domestic research cruises, and through joint cruises with France 
and the U.S. S. R. New approaches to data analysis were rleveloped which 
promise an improved understanding of squid population dynamics. 
Exploratory surveys of underexploited molluscan species identified 
concentrations of ocean quahog and hard shell clam. An assessment of 
the important oyster population of Caraquet Bay, New Brunswick, was 
completed; federal-provincial cooperation on the Caraquet Bay Oyster 
Development Project was continued. 8lue mussel and oyster spat settle­
ments were monitored and studied to provide scienti fie advice to the 
aquaculture industry. 

A larae body of biolooical and statistical data collected by DFO 
research vessels, by the International Obser ve rs Proqram, and by 
observers deployed aboard domest ic vessels was used to prepare stock 
assessments of groundfish and pelaqic species. A .iuvenile silver hake 
survey on the Scotian Shelf involving the R. V. Lady Hammond and the 
U.S.S.R. vessel Ekliptika was completed. The Scotian Shelf Ichthyo­
plankton Proqram (SSIP ) provided data on the early life history staaes 
of the major commercial species. Gre y seal miaration patterns and 
population structure and trends we re studied as a basis for manaqement 
advice. Applied fisher i es ecology research included a study of the 
oriqin of the Fundy 8asin shad stock, positive identification of Pacific 
coho salmon in the Bay of Fundy, investiqation of herrina behaviour and 
the effects of Miramichi rlredqinq on fish populations and fish i nq 
success. Studies on lobster bio loqy focussed on larval survival, eqa 
predation, nutrition, long- term growth and reproduction. Research was 
also conducted on salmon aquaculture, and the effects of low pH on 
survival and recruitment of Atlantic salmon. 
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In the newly-formed Gulf Reqion the year was marked by 
reorqanization and establishment of new proqrams to meet the needs of 
the Reoion while at the same time continuinq onqoinq r esearch 
proarams in rJuebec. In effect, research achievements for the year ca n 
be attributed to Quebec, while other relevant work was still not 
transferred from the Newfoundland and Scotia-Fundy Reqions. Manaqement 
advi~e was provided on the basis of impact studies and population 
assessments; lonqer-term studies yielded improvements in stock 
assessment methodoloqy, and increased understandino of certain marine 
communities. Emphasis was on improved herrina abundance estimates and 
recovery prediction, discrimination of caoelin stocks, anrl determination 
of the possible impact of cod abundance on snow crab production. 
StudiP.s of 200 lakes. anrl 30 salmon rivers were conrlucted as part of a 

, 3-year proqram on determininq the chemical and bioloqical impact of acid 
rain. The effects of acidification on vital processes, such as eaa and 
fry development of speckled trout, were also studied. The environmental 
impact of marsh reclamation structures ( aboiteau ) on the flats of the 
St. Lawrence , and dredqinq in the Grande Entree laaoon of the Maqdalen 
Islands were also invest iqated. Local benthic communities on the lower 
north shore of the Maqd;:ilen Islands were studied i n anticipation of 
ecoloqical chanqes resulting from hydroelectric developments in the 
local rivers. Gross assessment of lobster production in the laaoons of 
the Maqdalen Islands was completed and studies of larval drifting and 
depth preference were initiated . Analysis of data from observations on 
cetacean strandinas, particularly in the northwe s t Atlantic and around 
New Zealand, were completed. The conclusion that mass mortalities serve 
as a oopulation-reaulation mechanism was prepared for presentation in a 
scientific report of the Whales Research Institute, Tokyo. A detailP.d 
history of whalinq on Canada's east coast was completed. A study of the 
depletion of beluga whale poputations in Hudson's Bay and Ungava Bay 
sugqested that these populations are threatened if whalinq operations 
continue at present levels. A detailed study of northwest Atlantic 
commercial whalinq catch/ effort data was completed.A number of papers 
and working documents relevant to Canadian and international whaling 
concerns were prepared for t he International Whalinq Commission meetinqs 
and other seminars and workshops. 

In the Ontario Reqion an exploratory fishinq survey was conducted 
in Lake Superior to assess the feasihi l ity of a commercial fishery for 
the pink salmon, an accidental introduction to the Great Lakes. Further 
investiqations on the bioloqy of the pink salmon, size of stocks anrl 
effecti~eness of alternative harves t ina techniques were initiated. The 
primary focus of the Great Lakes Fisheries Resear ch Branch was the 
understandinq and amelioration of problems of habitat deterioration 
throuqh chemical contamination. Research was directed at assessinq the 
distribution of chemical pollutants in fish and identifyino t he sources 
of contamination. Confirmation of the presence of the hiahly toxic 
dioxin in fish from Lake Ontario further emphasized the need for 
improved cod.rol of chemical dump sites in the Niaqara River area. 
Surveillance studies were conducted to measure the heal th of lakes. 
Laboratory toxicoloqy studies contrihuted · to an overall 1Jnderstandina of 
the effects of chemical substances on fish health and r eproductive 
success . t:xtensi ve studies wer e done on the impact of aci rJ rain on fish 
pop ula trnns in Onta:io, the data contribut.rn q s1qnificantl y to Cana:ia­
U. S. necioti8tions nn air borne cn11L1f11i11an t s . 
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In the Western Reqion studies were conducted on certain exper i­
mental lakes toward understanrling the ecological implications of the 
contarnination of natural freshwater systems hy acirl precipitation, heavy 
metals and radionuclides. As a result, the early staqes of the lake 
acidification process, in both stratified and unstratified systems, were 
documented in detail and concomitant key orqanisms and processes were 
identified. At South Indian Lake in northern Manitoba the effects on 
the fishery of the impoundment of Southern Indian Lake and the diversion 
of the Churchill River for hydroelectric development were studied. 
Limnocorral experiments were continued toward determininq key sources, 
processes and orqanisms in the post-impoundment mercury contamination of 
the lake system. Pollutant research continueri on synthetic pyrethroid 
insecticides, on a dioxin compound associated with the widely-used herb­
icide 2,4-D, the forestry pesticide fenitrothion, and a series of 
aromatic hydrocarbons, nuclear reactor coolant and oil-dispersant 
mixtures. A major review of orqanic and inorqanic pollutants in Arctic 
marine mammals was prepared for the International Council for the 
Exploration of the Sea (ICES) . Long-term investigations on arctic charr 
ecoloqy and productivity, lake whitefish population qenetics, nutrition 
of hatchery-reared fish, water chemistry and pothole lake culture 
entered their final phase. The fish pathology unit continued research 
and diagnostic investigation of diseases of trout, lake whitefish and 
walleye. Fisheries resource inventories and habitat assessments 
continued along the southern coast of the Beaufort Sea in anticipation 
of increased industrial activity in the area. The second year of a 
monitoring program in the vicinity of Nanisivik Mine (Baffin Island) was 
completed. The Research Branch continued its involvement .in 
Departmental and inter-departmental policy coordination on northern 
resource development projects and environmental requlations. 

The Western Reqion has bequn a redirection of its activities and a 
reorqanization aimed to increase emphasis on the Arctic. Sioni fican t 
components of research in aquaculture, freshwater fisheries ecoloqy and 
toxicology were phased out. 

Hiqhliqhts of Pacific Reqion Fisheries Research Branch activities 
included siqnificant advances in non-linear estimations which have led 
to a revised growth model for fish. The separation of chum salmon 
stocks in a mixed qauntlet fishery was developed using a combination of 
morphometric and electrophoretic discriminators. Sockeye salmon stocks 
within the Barkley Sound fishery were identified and traced through the 
examination of test fishery samples for internal parasite tags . The 
method was refined to provide real-time stock analysis as a basis for 
fisheries manaoement decisions. 

Studies continued on the size and t imina of release for juvenile 
hatchery-reared chinook and coho salmon . Results indicate that with 
control of these two factors the rate of return can be increased three 
to ten times. A further refinement has the added advantaae of limitinq 
the percentaqe of precocious males or "jacks", which are virtually 
worthless to the fishery and qenetically darnaqinq to the brood stock. A 
survey of fleet dynamics of the west coast troll fishery was initiated. 
Data col lected from on-board observers were complemented hy time-lapse 
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photography of radar imaqes. Data on fleet movements and fishinq 
success are now being analyzed in relation to oceanographic conditions, 
especiall y thermal fronts as determined by satelli te imagery anal ys is. 

The first year of a three-year project to study the feasibility of 
impounding herring for the roe fishery was highly successful. Herring 
captured and transported to floating sea pens some months before the on­
set of natural spawning were held with great success; mortalities were 
low and spawning was inhibited. Mature herrinq with a high roe-to body 
weiqht ratio were maintained in peak condition for a six week period. 
The - results from this year's work al r ead y point the way towards an 
alternative harvesting strategy for this most valuable fisher y. 

PAS 1.4 Activities Outside FRBs 

In the Pacific Region two groups are identified as doing fisheries 
research (PAS 1.4) outside the Fisheries Re search Branches. Some salmon 
Enhancement Program (SEP ) Research was finan ced by SEP but carried out 
through the Fisheries Research Branch. The research done within SEP is 
not covered in this report. 

In the Pacific Region's Field Services Branch three Management 
Biology Uni ts do local assessments of salmon and herring runs, and 
shell fish stocks. They also provide s hort-term management adv ice for 
regulating the salmon and herr ing, and shell fish fisheries. A fourth 
biology unit carries out work in habitat protection. 

CAFSAC 

The role of the Canadian Atlantic Fis her ies Scienti fie Advisory 
Committee (CAFSAC) can be summarized as follows: 

.to provide scienti fie advice on fisheries management, taking 
into account all stocks of interest to Atlantic coast fishermen; 

to serve as a focus for the development of fisheries resource 
management science; and 

to serve as a partial forum for development of proposals for 
cooperative research and scientific monitoring of foreign 
fishing in the NW Atlantic. 

The eight sub-committees of CAFSAC are Groundfish; Pelagic; Marine 
Mammals; Invertebrates and Marine Plants; Anadromous, Catadromous , and 
Freshwater Fisheries; Statistics, Sampling and Surveys; Marine Environ­
mental and Ecosystems; and Aquaculture. These sub-committees convened 
on 24 occasions during 1981. 

The Activities and outputs of CAFSAC for 1981 are described in the 
CAFSAC Annual Report, Vol. 4, 1981. A list of stocks for which CAFSAC 
provi ded scientific advice to management in 1981 is qiven in Table II-1. 
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A special Joint Meetinq of CAFSAC Suhcommittees was held in March 
on Standardization of Assessment Techniques. The purposR was to comment 
on the advantaqes and shortcominqs of particular assessment method­
oloqies, and to provide quidance on the most appropriate input para­
meters and techniques for various types of analyses. It was decided to 
capitalize on this initiative, and plannina has bequn for the production 
of a CAFSAC stock assessment manual. 
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Table 11-1. List of stocks for which CAFSAC reviewed the status or pro­
vided scientific advice i n 1981. 

Species 

Altantic salmon -Labrador 
-Newfoundland 
-Mar itimes 

Alewife/ Blueback Herrinq 

Cod 
Haddock 
Pollock 
Red fish 
American Plaice 
Witch 
Greenland Halibut 
Yellowtail 
Flat fish 
Roundnose Grenarlier 
Silver Hake 
White Hake 
Argentine 

Herrinq 
Mackerel 
Capel in 
Bluefin Tuna 
Swordfish 

Harp Seal** 
Hooded Seal** 
Whales 
Grey Seal 

Scallops 
Lobster 
Shrimp 
Snow Crab 
Irish Moss 
Oysters 
Bar Clams 

No . of stocks* 

? 
? 

3 
2 

Freshwater and D1adromous 7+ 

10 
2 
1 
7 
5 
4 
3 
1 
1 
2 
1 
1 
1 

Ground fi sh 39 

8 
1 
1 
1 
1 

Pelagics 12 

? 
l 
2 
1 

Marine Mammals 5+ 

2 

1 
5 
4 
2 
1 
1 

Invertebrates and Marine Plants 16 

TOTAL* 79+ 

* This represents a minimum, since in some cases a number of separate 
sub-stocks are assessed as part of one stock complex. 

** Ultimately the scientific advice for harp seals and hooded seals was 
provided throuqh the North Atlantic Fisheries Organization (NAFO ) . 
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CHAPTER III 

FY 1981/82 EXPENDITURES 

This chapter summarizes the PY-$ expenditures for the Fisheries 
Research Branches (F RBs ) in six regions and for the Fisheries Research 
Directorate ( FRO) at Headquarters in Ottawa. In adrlition it displays PAS 
1.4 (see definitions in Append x II ) activities and fish er ies research 
vessel expenditures in DFO units outsirle FRBs. Excluded a re some 
research activities in Fish Ins pect ion and Technol ogy and in Fisheries 
Development programs, and fish eries resear ch activities performed by the 
Ocean Science and Surveys (OSS ) side of the Depar tment. Resource data 
are for the fiscal year (April 1 to March 31 ) , while achievements ( in 
Chapters IV and V) are for the calendar year ( January 1 to to December 
31 ) . 

In FY 1981 / 82 the PAS was used in the DFO financ ial reporting for 
the first time. Some reinterpretation of what activities are assigned to 
what PAS categories has been done beyond what is s ho wn in the 1981 / 82 
financial coding manual. 

The overall fisheries research expenditures as per the above state­
ment of inclusions, are summarized i n Table III-1, below. 

lable III-1 National fisheri es research expendi tures in FY 1981 / 82. 
numbers in brackets are for the previous FY (1980/8 1) ; 
is the percentage increase between the two years. 

The 

PAS DESCRIPT,ION 

Fisheries Research Branches 

1. 4.0 
1_. 4. 1 
1. 4. 2 
1 .4. 3 

Research Management 
Resource Assessment 
Aquaculture/ Enhancement 
Fi sh Habitat Research 

1.4 Total in FRBs 

Other PAS in FRBs 

FRB TOTAL 

1.4 Outside FRBs 
Research Vessels 

external to FRBs 

TOTAL FISHERIES RESEARCH 

(48) 
(434) 
( 143) 
( 1 70 ) 

(795 ) 

( 146 ) 

~y 

59 
482 
122 
201 

864 

153 

(941) 1,016 

(51) 

( 77) 

52 

99 

(1,069) 1, 167 

... 
"' 

23 
11 

-15 
18 
~ 

9 

5 

8 

2 

29 

9 

$( 'OQO) 

(2, 570) 
(20,040) 

( 5,187) 
(7,308) 

3, 464 
23,179 

5,332 
10,554 

(35,105) 42,529 

(11,051) 13,158 

(46,156) 55,687 

35 
16 

3 
44 

21 

19 

20 

(3,190) 3,359 5 

(15,475 ) 10,621 -31 

(64,821) 59,667 7 

"' "' 
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The total fisheries research resources in FY 1981/82 show an in­
crease of 98 PY (9%) and $4.8 million ( 7~~) over the previous year. Of 
the PY increase, 41 represent the Fisheries Research Branch in the 
Ontario Req ion which in pr evious ye ars was not costed as part of f is h­
eries research. Other substantial increases wer e 17 PY in the Scotia­
Fundy and Quebec reqions representinq an increased fisheries focus on the 
Gulf of St. Lawrence; 12 PY in the Pacific Reqion representinq mainly an 
increased focus on resource as sessments; and 22 PY in vessel support in 
the Scotia-Fundy and the hitherto-uncount ed Ontario Reqion. The dollar 
r esources (and proqram achievements ) for the Fisheri es Research Branches 
are described in qreater detail in Chapter IV. 

A further breakdown of the FY 1981 / 82 expenditures i s 01 ven in the 
12 tables (table III-2 to Ill-13 ) , as follows: 

Table III-2 - Overall fisheries res earch, by reqion; 
Table III-3 - Fisheries Research Branch totals, by reqion; 
Table III-4 - PAS 1.4 expenditures, by reqion; 
Table lII-5 - Fisheries research vess els, by reqion; 
Table 111-6 - National fisheries research, by PAS; 
Tables III-7 to III-13 - Fisheries research for each r egion, by PAS. 

In these tables the Support Services (PAS 1.1.2 ) functions are shown 
variously; this reflects different administrative arranqements in dif­
ferent reqions. In qeneral the administrative services ( finance, person­
nel, purchasinq, maintenance) and libraries are costed to accounts out­
side the FRBs (except at the St. Andrews Bioloqica l Station and the 
Arctic Biological Station, and the fisheries library in Newfoundland) . 
Some other support functions such as electronic data processinq (EDP ) and 
secretarial support are administered differently in different regions. 
Research vessel expenditures are described in greater detail in Table 
III-5. 

Data on resources from sources out s ide DFO are incomplete; where 
av ailabl e they are shown at the end of t he r ea i ona l tables ( t able III-7 
to Ill-1 3) . 

Resource expenditures and narratives on achievements by proaram area 
(PA S) are pres ented in Chapt e r I V. 
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Table III-2 Overall fisheries research expenditures in FY 1981 / 82, by 
region. This includes all expenditures in the Fisheries 
Research Branches, all PAS 1. 4 it ems external to FRBs, and 
all fisheries resea r ch vesse l expendi t ur es exte rnal t o 
FRBs . Dollars are expressed in thousands . 

REGION PY SAL O&H CAP TOTAL$ 

Newfoundland 239 6,979 10,232 368 17'5 79 

Scotia-Fundy 409 11 '481 9,248 973 21 '702 

Gulf (Quebec ) 55 1'661 1, 752 94 3, 507 

Headquarters 18 629 690 3,650 4, 969 

Ontario 56 1 '716 1, 046 104 2,866 

Western 153 4,489 2,136 229 6,854 

Pacific 237 7,349 4,293 548 12 ' 190 

TOTAL FISHERIES 1, 167 34,304 29,397 5,966 69,667 
RESEARCH 

Th ese data exclude the cost of build i nqs/ qrounds and t heir ma intenance 
(except maintenance at the St. Andrews Biologica l Station and the Arcti c 
Biological Station) . The da ta do include expenditures for fisheries 
research vessels (i ncluding major capital for vessel construction). 
Other support services are accounted for variously. The St. Andrews Bio­
logical Station and the Arctic Biological Station each maintains its own 
workshop, library and financi al / personnel / purchasing services . FRB in 
the Newfoundland Region operates a library and an in-house computing 
facility. At other locations such i n-hou se s ervices , wh e r e ava i lahle 
within DFO, are provided by t he regi ona l Suppor t Se r vices Br anches . 
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Table lll-3 Fisheries Research Branch expenditures in FY 1981 / 82, by 
region. Dollars are expressed i n thousands. 

REGION f! SAL O&H CAP TOTAL$ 

Newfoundland 203 5, 926 9,335 365 15'626 

Scotia-Fundy 387 1 o, 769 6,486 (a ) 965 18,220( a) 

Gulf 55 1, 661 1,752 94 3,507 

Headquarters 18 629 690 0 1'31 9 

Ontario 41 1'302 816 104 2,2 22 

Weste rn 153 4,489 2' 136 229 6, 85 4 

Pacific(b ) 159 5 , 225 2,399 315 7 z. 939 

TOTAL in FRB(c) 1, 016 30,001 23,614 2,072 55,687 

(a) The Scotia-Fundy expenditures do not include $2 ,437 K for charter of 
vessels paid from account s external to FR8. In addition, all re ­
gions, except Gulf and Western , had use of DFO -o wned vessels costed 
in accounts external to FRB (see Tab l e III - 5) . 

(b) In the Pacific Region the SEP Resea.rch (including biolog ical evalu­
ation of lake enrichment) and the Biology Units in the Field 
Services Branch are excluded from this table. 

( c) Aside from (a) and (b), the difference between this table and Table 
I II.:.2 is in the research vesse l exp_enditures cost ed outside the 
FRBs. 
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Table III-4 PAS 1.4 expenditures in FY 1981/ 82, by reqion . Dollars are 
expressed in thous8nds . 

REGION PY 

fisheries Research Branch 

Newfo undland 198 

Scotia-Fundy 267 

Gulf 48 

Headquarters 16 

Ontario 39 

Western 137 

Pacific 159 

PAS 1.4 Total in FRBs 864 

PAS 1.4 External to fRBs(1) 

SEP Research 10 

Lake Enrichment 6 

Biol. Units in Field 
Services Branch 36 

PAS 1.4 External Total 52 

lOTAL PAS 1.4 912 

SAL O&M 

5,817 3,723 

7,745 4,344 

1,499 1,1 91 

549 650 

1,266 723 

3,956 1,793 

5,225 2,399 

26,057 14,823 

235 250 

145 433 

1,116 952 

1,496 1,635 

27,553 16,458 

CAP TOTAL $ 

363 9,903 

589 12,678 

94 2,784 

0 1, 199 

103 2,092 

185 5,934 

315 7 ' 939 

1, 649 42,529 

15 500 

20 598 

193 2,261 

228 3,359 

1,877 45,888 

(1) All the rsources PAS 1.4 external to FRBs are in the Pacific Reqion. 
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Table 111-5 Fisheries Research Vessel expenditures in FY 1981 / 82. 

REGION 
Newf o'undland 
, DFO (FRB) 

- DFO (ext . ) 
Charters ( FRB)* 
Charters (ext. ) 

TOTAL 

Scotia-Fundy 
DFO (FRB) 
DFD (ext . ) 
Charters (FRB) * 
Charters (ext . ) 

TOTAL 

Gulf (Quebec) 
DFO (FRB) 
DFO (ext. ) 
Charte rs (FRB) * 
Charters (ext.) 

TOTAL 

Ships Branch (HQ) 
Vessel Construction 

Ontario 
DFO (ext.)** 

Western 

Pacific 
DFO (FRB) 
DFO (ext. ) 
Charters (FRB) * 
Charters (ext.) 

TOTAL 

PY 

0 
36.0 

0 
0 

1b.1J 

6.3 
22.3 

0 
0 

28.6 

0 
0 
0 
0 
u 

0 

14.2 

0 
26 .6 

0 
0 

'1CT 

SAL 

0 
1,053 

0 
0 

1,U51" 

197 
71 2 

0 
0 

909 

0 
0 
0 
0 
u 

0 

414 

O&M 

0 
897 

5,750 
0 

6,647 

80 
325 
840 

2,437 
3,682 

10 
0 

360 
0 

Tm 

0 

230 

CAP ----
0 
3 
0 
0 

-:r 

0 
8 
0 
0 
8 

0 
0 
0 
0 
TI 

3,650 

0 

TOTAL $ 

0 
1, 953 
5,750 

0 
7, 703 

277 
1,045 

840 
2' 437 
4,599 

10 
0 

360 
0 

37IT 

3,650 

644 

--------- no vessel expendit ures --------

0 
628 

0 
0 

-m 

f) 

259 
455 

0 
7f4 

0 
5 
0 
0 

-s-

0 
892 
455 

0 
1,347 

=========================================================================== 

* 

** 

Vessel Construction 
DFO-owned (FRB) 
DFO-owned (ext.) 
Charters (FRB) 
Charters (ext . ) 
TOTAL VESSELS 

0 
6. 3 

99 . 1 
0 
0 

1U5':7i 

0 
197 

2,807 
0 
0 

T,1mli" 

0 
80 

1 '711 
7,405 
2,437 

11,633 

3,650 
0 

16 
0 
0 

~ 

3,650 
277 

4,534 
7,405 
2,437 

18,803 

This includes $1,530K short-term charters ($235K in Nfld; $840K in 
S-F, $455K in Pacific ) that , in the regional tables, are shown 
within the PAS 1. 4 program costs . 

The vessel resources shown for Ontario are provided by and costed in 
OS S ~ 
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Table III-6 NATIONAL FY 1981/82 expenditures, by PAS 

PAS PY 

Fisheries Research Branches - PAS 1.4 

1.4.0.0 

1.4.1.0 
1.4.1.1 
1.4.1.2 
1.4.1.3 
1.4.1.4 
1.4.1.5 
1.4.1.6 
1.4.1.7 

Management 

Assessment 
Diadr. & F.W. 
Ground fish 
Invertebrates 
Marine Mammals 
Marine Plants 
Pelaqic Fish 
Ecolog y 

1 .4.1 Subtotal 

1.4.2.0 Aquac. / Enh. 
1. 4. 2. 1 Aquaculture 
1.4.2.2 Enhancement 

1. 4. 2 Subtotal 

1.4.3.0 
1.4.3.1 
1.4.3.2 

Habitat 
Aquatic Impact 
Toxicol . /Poll. 

59.3 

13 .o 
110. 7 
125. 0 

77. 9 
27 .1 

5.0 
73.3 
49.6 

481.6 

3.5 
37.2 
81 • 5 

122. 2 

7.0 
58 . 6 

134.9 

SAL 

1, 838 

271 
2,995 
3,763 
2' 181 

875 
167 

2,376 
1'649 

14, 277 

129 
1,245 
2,500 

3,874 

182 
1,647 
4' 239_ 

O&M 

1, 313 

243 
1,247 
1, 427 
1'123 
1'055 

259 
1,388 
1'559 

8, 301 

29 
387 
919 

1,335 

86 
744 

3,044 

CAP 

313 

47 
167 

70 
103 

8 
24 

105 
77 

601 

0 
37 
86 

123 

25 
67 

520 

1.4.3 Subtotal 200.5 6,068 3,874 612 

PAS 1.4 Total in FRBs 863.6 26,057 14,823 1,649 

Fisheries Research Branches - other PAS 

FRD (HQ ) Dir.Gen.(PAS 1.1.1) 
2.4 

Support Services (PAS 1.1.2) 
46.7 

Research Vessels (PAS 1.1.3.3) 
DFO owned 6. 3 
Charters 0 

Shellfish Leasing (PAS 1.5.1 ) 
3.0 

Habitat Management (PAS 1.5.2 ) 

80 

1, 096 

197 
0 

76 

33.4 1, 057 
Resource Rehabilitation and Enhancement (PAS 

61.0 1,438 

40 

1'261 

566 
5,875 

32 

476 
1.5.3 ) 

541 

0 

179 

8 
0 

0 

87 

149 

FRB TOTAL 1,016.4 30,001(a)23,614 2,072 

TOT~L $ 

3 464 

561 
4,409 
5,260 
3,407 
1,938 

450 
. 3,869 
3,285 

23, 179 

158 
1,669 
3,505 

5,332 

293 
2,458 
7,803 

10,554 

42,529 

120 

2,536 

771 
5,875 

108 

1,620 

2' 128 

55,687 
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NA TIONAL (cont'd) 

PAS PY SAL O&H CAP TOTAL $ 

PAS 1.4 outside FRBs 
SEP Research ( b) 16.0 380 683 35 1'098 
Field Services Branch (C) 35. 9 1 '116 952 193 2,261 

Research Vessels external to FRB accounts (PAS 1.1.3.3) 
Vessel construction 0 0 0 3,650 3,650 
DFO Owned 99 .1 2,807 1 ' 71 1 16 4,534 
Charters 0 0 2 ,437 0 2,437 

TOTAL FISHERIES 
, RESEARCH 1,167.4 34,304 29,397 . 5,966 69,667 

(a ) COSEP salaries are included within programs. 

(b) SEP Research in the Pacific Region (includes bio logical evaluation 
of Lake Enrichment ) comprises 0.5 PY, 12 SAL , 13 D&M and 1 CA P in 

PAS 1.4.1.1, and 15 .5 PY, 368 SA L, 670 O&M 34 CAP in PAS 1.4. 2_.2. 

(c) The Pacific Field Services Bra nch biological activit ies are assigned 
to PAS 1 .4.1. 1, 1.4.1. 3 and 1. 4 .1. 6 in the ratio of 80:5 :1 5 . 
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Table III-7 NEWfOUNDLAND: fY 1981/82 expenditures by PAS 

PAS PY ~(a) O&M CAP TOTAL $ 

fisheries Research Branch - PAS 1.4 

1. 4. 0 Management (a) 21 .4 639 557 65 1,261 
1.4.1. Resour ce As sessment 137 . 6 4,133 2,166 (C) 205 6,504 

and Related Research 
1. 4. 2 Aquaculture & Resource 24.0 625 400 61 1,086 

Dev' t Research 
1 • 4. 3 Habitat Assessment snd 15 . 2 420 600 32 1, 052 

Related Research 

PAS 1.4 Total in fRB 198.2 5,817 3, 723 363 9,903 

fisheries Research Branch - other PAS 

Library (PAS 1. 1. 2) 5.0 109 97 2 208 
Research Vessels (PAS 1.1.3 ) 

Charters (d) 0 0 5,515 0 5, 515 

FRB TOTAL 203.2 5, 926 9,335 365 15,626 

PAS 1.4 outside FRB 0 0 0 0 0 

Research Vessels external to fRB accounts (PAS 1.1.3.3) 
DFO-owned 36.0 1, 053 897 3 1,953 

TOTAL f ISHERIES RESEARCH 239.2 6,979 10,232 368 17,579 

Resources from outside DFO 

COSEP (b) 14.5 0 0 0 0 

(a) Includes the Branch Director, Scientific Program Coordinator, Execu­
tive Assistant, secretarial staff, scientific computing and techni­
cal services. 

(b) COSEP dollars are included in the salary of recipient projects. 

(c) 58K O&M is from Student Employment Program (45K in PAS 1.4.1.1 and 
13K in PAS 1.4.2.2. ) . 

- (d) Additionsl small charters, totalling $235K, are included as part of 
the program expenditures under PAS 1.4. 
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Table llI-8 SCOTIA-FUNDY: fY 1981/82 expenditures, by PAS 

PAS PY 

fisheries Research Branches - PAS 1.4 

1.4.0 Manaqement(a) 
1.4.1 Resource Assessment 

and Related Research 
1 . 4.2 Aqaculture & Resource 

Dev 't Research 
1 .4.3 Habitat As s essment and 

Related Re s earch (d) 

PAS 1.4 Total in FRB 

1 2. 7 
175.9 (b) 

39.6 

38.4 

266.6 

Fisheries Research Branch - other PAS 

Support Services (PAS 1.1.2) 
St. Andrews ( e) 32.7 
Solar-heat installation ( f ) 0 

Research Vessels (PAS 1.1. 3. 3)( q) 
DF O-owned 6.3 

Shellfish Leasinq 
(PAS 1.5.1 ) 3.0 

Habitat Management 
( PAS 1 • 5 • 2) 17 • 4 

Resource Rehabilitation & 
Enhancement (PAS 1.5.3) 61.0 

SAL OM-1 CAP 

379 153 80 
194 4,829 (c ) 2,641 

1 '312 

1'1 63 

7,745 

789 
0 

197 

76 

524 

1,438 

604 24 

946 291 

4, 344 589 

880 66 
0 110 

556 (k) 8 

32 0 

133 43 

541 149 

TOTAL $ 

612 
7,664 

1, 961 

2, 441 

12,678 

1 '735 
110 

761 

108 

700 

2, 128 

FRB TOTAL 387.0 10,769 6,486 965 18,220 

PAS 1.4 outside FRB 0 0 0 0 0 

Research Vessels external to fRB accounts (PAS 1.1.3.3) 
DFO-owned (h) 22 . 3 712 325 
Charters ( i ) O O 2,437 

TOTAL FISHERIES RESEARCH 

Resources from outside DFO 

COSEP 
Provincial Employment 

Program 
Nova Scotia Department 

of Fisheries 
Nova Scotia Energy 

Research Council 
Prince Edward Island 

Employme nt Proq r am 

409.3 

21.0 

9.8 

6.4 

0.5 

0. 3 

11,481 9,248 

0 0 

66 13 

39 29 

6 0 

5 0 

8 
0 

1,045 
2,437 

973 21,702 

0 0 

0 79 

0 68 

0 6 

0 0 
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SCOTIA-FUNDY (Cont'd ) 

PAS PY SAL O&M CAP TOTAL $ 

Resources from outside DFO (cort'd ) 

Post Doctoral Fellowships ( j ) 2.0 
CANU SA 0 0 21 0 21 
Moncton University 1 . 0 13 2 0 15 
Tidal Power Co . 0 0 25 0 25 
Energy Conservation Program 0 0 0 6 6 
Polycyclic Aromatic 

Hydrocarbons Emergency 0 0 23 25 48 

(a) Includes Office of the Branch Director (6.0 PY ) , Freshwate r and 
Anadromous Division administration (6. 7 PY ) an d the finan cial 
resources for the Director FES at St . Andrews . Th e 1 PY for t he 
Director of FES is prorated into 1.4 . 1, 1.4.2 and 1.4.3. 

(b ) Includes 7 . 5 PY fo r the Marine Fish Div is ion and 2 PY for CAFS AC , 
Salaries for CAFSAC are prorated into Marine Fish Division Activi­
ties. 

(c ) PAS 1. 4 .1. 3 and PAS 1.4.1 . 7 inc ludes $39K and $5K O&M Summer Student 
Emplo yment resources respective ly. 

(d) This i ncludes acid rain studies (5 PY, 120 SAL, 537 O&M and 120 
CAP). 

(e) Includes station administration, finance, personnel, pu rchasi~g , 
word processing, registr y, all secretaries, workshops ( including 
electronics and plumbi nq) , maintenance , marine technoloqy , lihrar y, 
graphics and compu t ing. Exc lurles r esearch vesse ls. 

( f) Installation of solar heating system to heat sea water for fish 
holding was paid for by special energy funds. 

(g) Short-term ·charters ($840K ) are included under FRB progr am costs, 
mostly under PAS 1.4.1.2, 1.4.1.3, 1.4.1.6, 1.4.1.7, 1.4.3.1, and 
1.4.3.2. 

(h) Includes 7. 3 PY and $248K SAL for R. V. ALFRED NEEDLER . 

(i) Charter cost for R.V. LADY HAMMOND. 

(j ) Salar y costs are included in proqram O&M budget. 

(k) $476K of this is for short-term charters . 
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Table III-9 GULF (Quebec): FY 1981/82 expenditures by PAS 

PAS PY 

Fisheries Research Branch - PAS 1.4 

1.4.0 Management (a ) 
1.4.1 Resource Assessment 

and Related Research 
1 . 4. 2 Aquaculture & Resource 

Dev' t Research 
1.4 . 3 Habitat Assessment and 

Related Research 

?AS 1.4 Total in FRB 

6.0 
33.9 

0 

7.7 

47.6 

Fisheries Research Branch - other PAS 

Support Services at ABS 
(PAS 1 • 1 • 2) 

Research Vessels (PAS 1. 1.3. 3) 
DFO-owned 
Charters 

FRB TOTAL 

PAS 1.4 outside FRB 

7.0 

0 
0 

54.6 

0 

Research Vessels external to FRB accounts 
(PAS 1.1.3.3) 0 

lOTAL FISHERIES RESEARCH 

Resources from outside DFO 

COSEP 
Other(b) 

54.6 

10 . 1 
0 

SAL 

213 
1'095 

0 

191 

O&M 

135 
679 

0 

377 

1,499 1,191 

162 191 

0 10 
0 360 

1,661 1,752 

0 0 

0 0 

1,661 1,752 

0 71 

CAP 

46 
0 

0 

48 

94 

0 

0 
0 

94 

0 

0 

94 

0 

TOTAL $ 

394 
1, 774 

0 

616 

2,784 

353 

10 
360 

3,507 

0 

0 

3,507 

71 

(a ) Includes office of the Branch Director (4PY ) and Director of the 
Arctic Biological station (2PY ) . 

(b) Support to Arctic Bioloqical Station: $9K from EAMES and $62K from 
Mobil Oil . 
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Table III-10 HEADQUARTERS: FY 1981/82 expenditures by PAS 

PAS PY 

Fisheries Research Directorate - PAS 1.4 

1.4.0 Management(a) 
1.4.1 Resource Assess~ent 

and Related Research 
1.4.2 AquAculture & Resource 

Dev't Research 
1.4.3 Habitat Assessment and 

Related Research 

PAS 1.4 Total IN FRO 

5.2(a) 
7.0 

3.5 

0 

15.7 

Fisheries Research Directorate - other PAS 
Office of the Director 

General (PAS 1.1.1 ) 2.4 

FRO TOTAL 18.1 

PAS 1.4 outside FRB 0 

SAL 

153 
267 

129 

0 

549 

80 

629 

0 

O&M 

176 (b) 
445 (c) 

29 

0 

650 

40 

690 

0 

Research Vessels external to FRO accounts (PAS 1.1.3.3) 

CAP 

0 
0 

0 

0 

0 

0 

0 

0 

Vessel Construction 0 0 0 3, 650 

TOTAL FISHERIES RESEARCH 18.1 629 690 3,650 

Resources from outside DFO 

COSEP (d) . 3 

TOTAL $ 

329 
712 

158 

0 

1, 199 

120 

1,319 

0 

3,650 

4,969 

(a) Includes the Director and secretary of Resource Research Branch (2.0 
PY) and the Research Planning and Analysis Group (3 .2 PY). 

( b) Includes $150K qrant to the Marine Science Research Laboratory in 
Newfoundland. 

(c) Includes $100K contribution to t he Committee on Seals and Sealing. 

(d ) COSEP salary included within program. 
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Table III-11 ONTARIO: FY 1981/82 expenditures by PAS 

PAS PY SAL O&M CAP TOTAL $ -- -

Fisheries Research Branch - PAS 1.4 

1. 4 . 0 Ma nagement (a) 4.0 153 27 0 180 
1 • 4. 1 Resource Assessment 11 . 2 339 228 31 598 

and Rel ated Research 
1 . 4. 2 Aquacult ur e & Resou r ce 0 0 0 0 0 

Dev' t Rese arch 
1 . 4. 3 Habit at Assessment And 24 . 3 774 468 72 1' 314 

Related Research 

PAS 1. 4 Total in FRB 39.5 1,266 723 103 2,"092 

Fisheries Research Branch - other PAS 
Support Services (PAS 1. 1. 2) 2. f) 36 93 130 

FRB TOTAL 41.5 1,302 816 104 2,222 

PAS 1.4 outside FRB 0 0 0 0 0 

Research Vessels external to FRB accounts (PAS 1.1.3.3) 
DFO-owned (OSS ) 14 . 2 414 230 0 644 

TOTAL FISHERIES RESEARCH 55.7 1, 716 1,046 104 2,866 

Resou r ces from outside DFO 

DOE (GL WQA ) ( b) 0 0 64 22 86 
COSEP (c ) 5.0 

(a) Th i s i ncludes the Director , Senior Scientist, and two secretari es. 

(b) Of t he Gr eat Lakes Water Quali t y Ag reement fund i ng , 10K CAP is i n PAS 
1.4. 0.0; the remai nder i n PAS 1. 4 . 3. 2. 

(c ) COSEP sal aries ar e included wi t hin recipient programs . 
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Table III-12 WESTERN: FY 1981/82 expenditures by PAS 

PAS PY SAL O&M CAP TOTAL $ 

Fisheries Research Branch - PAS 1.4 

1. 4. 0 Man agement ( a ) 3.0 103 32 23 158 

1 • 4 . 1 Res our ce Assessment 23 .0 609 379 14 1, 00 2 
and Related Research 

1. 4 . 2 Aquaculture & Resource 17 . 1 473 146 n 619 
Dev' t Research 

1. 4 . 3 Hahitat Assessment and 93 . 9 2, 771 1, 236 148 4, 155 
Related Research 

PAS 1.4 Total in FRB(b) 137.0 3,956 1,793 185 5,934 

Fisheries Research Branch - other PAS 
Hab i t at Manaqement (PAS 1. 5. 2) 16 .0 533 343 44 920 

FRB TOTAL 153.0 4,489 2, 136 229 6,854 

PAS 1.4 outsi de FRB 0 0 0 0 0 

Research Vessels external to FRB accounts (PAS 1.1.3.3) 
0 0 0 0 0 

TOTAL FISHERIES RESEARCH 153.0 4,489 2, 136 229 6,854 

(a) Includes 1 PY for the Director of FRB and 2 PY for Fi s her ies 
Resources Administration. 

(b) All Support Services are outside of FRB accounts. No crewed research 
vesse l s or chartered vesse ls were used . 
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Table III-13 PACIFIC: FY 1981/82 expenditures by PAS 

PAS PY SAL O&M CAP TOTAL $ 

Fisheries Research Branch - PAS 1.4 

1 • 4. 0 Management ( a ) 7.0 198 233 99 530 
1 . 4. 1 Resource Assessment 93.0 3, 005 1, 763 157 4, 925 

and Related Research 
1 . 4. 2 Aquaculture & Re source 38 .0 1 '314 156 38 1,508 

Devel. Research 
1 . 4. 3 Habitat Assessment and 21.0 708 247 21 976 

Related Research 

IPAS 1.4 Total in FRB 159.0 5,225 2,399 315 7,939 

Fisheries Research Branch - other PAS 
0 0 0 0 0 

FRB TOTAL(b) 159.0 5,225 2,399 315 7,939 

PAS 1.4 outside FRB 
SEP Research 

5~~ PAS1.4.1 0. 5 12 13 1 26 
95~~ P AS 1.4. 2 9.5 223 237 14 474 
Lake Enrichment 1. 4. 2 6.0 145 433 20 598 --
SEP Research Total 16.0 380 683 35 1,098 

·Field Services Branch( C) 35. 9 1 '116 952 193 2,261 

Research Vessels external to FRB accounts (PAS 1 • 1 • 3 • 3 )( d) 
DFO-owneii 26 . 6 628 259 5 892 

TOTAL FISHERIES RESEARCH 237.5 7,349 4,293 548 12, 190 

(a) Includes the Branch Director, Science Coordinator, Associate Direc­
tor, Information Officer, 2 Illustrators, 2 Secretaries. 

(b) Support Services are outside FRB accounts and no t included here. 

(C) The resources for the five bi ologic~! units (Management Biology Sup­
port Units for North Coast Sub-Reoion, South Coast Suh-Reqi on, 
Fraser Rive r Yukon Sub-Reqion, Salmon Coordinator and Herring Coor­
dinator are assiqned to PAS 1.4.1.1, 1.4.1.3 and 1.4.1.6 i n the 
ratio of 80: 5:15. 

(d) Short t e rm charters under $5 0K (totalling $455K ) are included under 
proqrafT1 costs . 
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INTRODUCTION 

This chapter provides an overview of Fisheries Res earch proqrams in 
a national perspective . It summarizes program achievements in 1981 and 
identifies changes in thrusts. This is based largely on the reqional 
Proqram Review, Evaluation and Pl anninq (PREP ) doc um ents and specialist 
input of Senior Policy/ Proqram Advisors at Headquarters . 
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A. RESEARCH t4'\NAGEMENT (PAS 1.4.0.0) 

Th is cateqory is intended for Research Management functions at the 
level of the Office of the FRB Director , and for HQ sta ff fun c tions not 
specific to any 3rd-diqit PAS category. Other services provided to the 
Branch at large, as well as expenditures of Division Chiefs and Section 
Heads, should ideally be prorated among appropriate project PASs. 

REGION PY 

Newfo undland 21 .4 
Scotia-Fundy 12.7 
Gulf (Quebec) 6.0 
Headquarters 5.2 
Ontario 4.0 
Western 3. 0 
Paci fie 7 ._o 

TOTAL 59 . 3 

Fisheries Research Management 
(PAS 1.4.0) FY 1981/82 

~xpenditures ($ x10QO) 

O&:M CAP O&:M+CAP SAL 

557 65 622 
153 80 233 
135 46 181 
176 (a) 0 176 

27 0 27 
32 23 55 

233 99 332 

1'313 313 1, 626 1'838 

O&:M+CAP 
+SAL 

3,464 

(a ) Includes $150K qrant in support of the Marine Sciences Research 
Laboratory at Logy Bay, Newfoundland . 

The considerable variation in PY and $ ex penditures for PAS 1.4.0 
in the table above reflects variability in the usage of this PAS 
category in the regions . Some management func tio ns at the Di vision 
level are included in PA S 1. 4.0 (e.g . Anadromous Divi s ion in Scoti a­
Fundy ) . Other Division-management and cr oss-discipline functions are 
shown under 1.4.1.0, 1.4.2.D and 1.4.3.D, e.q. 1.4.1.0 in Scotia-Fundy 
and 1.4. 3.0 in the Western Region . The pre ferred approach is to prorate 
these expenditures into relevant programs . 

The functions included under PAS 1.4.D in each region are tabulated 
below. 

Newfoundland Region: -FRB Director's Offi ce (7.6 PY ) (Director, 
Scientific Program Coordinator, Executive 
Assistant and Office Support Staff) 

-Scientific Computing unit (9 . 9 PY) (computer 
services for the Branch, advice on statistics and 
experimental design, and research into statistical 
methodology related to fisheries ) 

-Technical Services (6 . 9 PY ) ( photography/ drafting 
services, curatorship of the specimen museum, 
scientific records maintenance, and support to the 
Res earch Vessel Commit tee) 
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Scotia-Fundy Region: -FRB Director's Office (6 PY ) (Director, 
Executive Assistant, Statistician, and Office 
Support Staff) 
Freshwater and An adromous Division administrat i on 
and secretaries (6.7 PY ) 

Gulf (Quebec ) Region:-FRB Director's Office (4 PY ) (Director, Executive 
Assistant and Office Support Staff) 

Headquarters: -Director of Resource Research Branch (2.0 PY ) 
-Resea r ch Planning and Analysis (3.2 PY) 

Ontario Region: -FRB Director (1 PY ) 
-Senior Scientist (1 PY ) 
-Secretaries to the above (2 PY ) 

Western Region: -FRB Director (1 PY ) 
-Head of Fisheries Resources Administration and 
-secretary (2 PY ) 

Pacifi c Region: -FRB Director (1 PY ) 
-Associate Director (1 PY ) 
-Scientific Program Coordinator (1 PY ) 
-Information Officer ) 
-Illustrators ) (4 PY ) 
-Secretaries ) 
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B. DIADROMOUS AND FRESHWATER FISH (PAS 1.4.1.1) 

The following summary of research activities on fr eshwa t er and dia­
dromo us fish in 1981 covers five of the six DFO Fisheries Management 
regions outside of HQ. In the Ontario region all relevant ac tivities 
are included under Fisheries Ecology (PAS 1.4.1. 7) . In the newly­
created Gulf Region, except for some research on eels and salmon in 
Qu~bec, PAS. 1.4.1.1 activities continued to be carried out by the 
Scoti a-Fundy Region. These activities will be formally transferred to 
the Gulf Region in the coming year . 

The principal PAS 1.4.1.1 activities i n all reqions relate to stock 
assessment methodology, monitori ng of catch and escapement, provision of 
advice on stock status, and provision of advice on definition of and 
potential for managing the commercial, recreational and native food 
fis her ies based on the diad romous and f r eshwater fish 

DIADROMOUS FISH 

Diadromous and Freshwater Fish 
(PAS 1.4.1.1 ) FY 1981/82 

E)(J?enditures ($ x1000) 

Fish species under this heading include salmons, trouts, chars, 
shads, lampreys, eels, smelts, eulachons, sturgeons and striped bass. 

Highlights for 1981 are outlined below , by region . 

Newfoundland Region 

Atlantic salmon research continued on stocks originating in 
New f oundl and and Labrador watersheds and on stocks originating in rivers 
of other provinces which are caught in the Newfoundland commercial f ish­
eries and at West Gree nland. Options were developed to reduce inter­
ception of non-Newfoundland-Labrador-origin salmon in the Newfoundland 
commer c i al fi sheries . Progress was made wi t h a salmon asses sment mod el 
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which pointed out the need for lona-term studies on salmon id biomass, 
production, spawning reauirements and exploitation patterns in the sea. 
Siqni ficant insights into factors con troll ina salmon product ion were 
gained from onqoing studies on Western Arm Brookand Hiqh lands River. To 
study interactions amonq various salmonirl species, an experimental­
stream tank was constructed at the Fisheries Center in St. John ' s . 
Salmon taqqina studies at sea continued, this year in the Bay of 
Exploits, to assess the manaqeability of the enhanced Exploits River 
salmon run. Commercial fisheries within this Ba y appeared not to 
harvest distant river stocks but, nevertheless, to harvest local stocks 
in addition to Exploits River fish. Sturlies at West Greenland snd 
contributions to the ICES Workinq Group on North Atlantic Salmon by 
Newfoundland Reaion staff continued to provirle arlvice related to the 
oriains of salmon stocks at West Greenland. 

Arctic charr research in the Hebron Fiord area of Labrador was 
intit1ated to bbtain information on bioloqical charac teristics , popu­
lation dynamics, and stock and recruitment relationships. This pro.iect 
was conducted in cooperation with Industrial Development Branch to 
assess the potential for a commercial fisher y in this area . Also, 
80,000 Arctic charr eqqs collected from the Fraser River (Labrador ) were 
transferred to the Freshwater Institute (Winnipea ) for qrowth and other 
aquaculture related studies. 

Scotia-Fundy Region 

Atlantic Salmon continued to be the most important responsibility 
in PAS 1.4.1.1 in this reqion. As indicated above, for this fiscal year 
most PAS 1.4.1.1 responsibilities in the newly-created Gulf Reaion were 
still carried by the Scotia-Fundy Reaion (formerly Maritimes Reaion). 
Enumeration and monitoring of adult and juvenile salmon were continued 
on the three major New Brunswick rivers - Restiqouche, Miramichi and 
Saint John. Assessments and forecasts for the 1982 returns were 
prepared and vetted throuqh CAFSAC , and provided to ICES. Salmon count s 
were conducted at seversl rivers in Nova Scotia and bioloqical s amplino 
was conducted at several sites. Extensive electrosej_nino for .iuveniles 
was done to provide population estimates as a basis for recommendations 
to manaqement. A salmon loqbook for commercial fishermen was introduced 
to evaluate the accuracy of the landings data. Ca tch and effort 
statistics for 1981 were compiled for both the commercial and sport 
fisheries. Proqress was made on assessing the feasibility of photo­
geometric methods with some around control as an efficient alternative 
to traditional stream survey methods for the quantification of salmonid 
spawninq and rearina habitat. The draft reqional salmon manaqement pl an 
was expanded into an Atlantic-wide document in cooperation with 
Headquarters and the other Atlantic reaions. 

For alewives, detailed records were compiled of returns, harvest 
and life history trends for Mactaquac on the Saint John River. A 
taqgina proaram was initiated to provide better information on the 
mixinq of stocks in the Lower St. John basin. Loqbooks were introduced 
for commercial fisheries in N .B., N .S. and P. E. I. The response varied 
from qood in N.B. to, poor in N.S. and P.E.I. 
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Striped bass in the Annapolis River failed to reproduce from 1975 
to 1981. Some viable eggs were collected and reared for three months in 
an effort to provide some juve nile fish for release back to the river 
and to assess the feasibility of a fish-culture solution to the problem . 

Gulf (Quebec) Region 

Studies were initiated on the effects of acid rain in four Quebec -
North Shore salmon rivers and on the behaviour of sa lmon smolts upon 
leaving the estuary of the Grand Trinite River. Studies on the sea-run 
Brook trout were started on Quebec's North Shore, concentratinq on 
environmental parameters, such as salinity, which seem to limit the 
distribution of this species at sea. 

Arrival dates of elvers (younq of the eel) to several rivers of the 
Nor th Shore were determined. In addition, studies on s ubsequent 
juvenile stages have determined their distribution and movements in the 
estuaries. Diet studies were conducted on poten t ial estuarine predators 
to determine their impact on juvenile eels and salmon . Mass mortalities 
of eels again this year in the Saint Lawrence estuary necessitated 
investiqations requiring analyses of blood and muscle samples from eels 
provided by commercial fishermen in the Quebec and Kamouraska areas. 

Western Region 

Studies to assess stocks of Arctic charr were undertaken in 
Cambridge Bay for commercial fisherfes and in Lake Hazen for sport fish­
eries. An International Symposium on Arctic charr was organized and 
held in Winnipeg in May 1981. 

Pacific Region 

Only a portion of the total research effort on Pacific anadromous 
fishes is reported under PAS 1.4.1.1. Research activities related to 
cultured stocks and to assessing the Salmonid E.nhancement Program are 
reported under PAS 1.4.2. 

With regard to the Canada/U .S. Salmon Interception Limitation 
negotiations, much of the information provided by the mark-recovery 
program was analysed and reported, includinq analysis of aqe-composi tion 
and length-at-aqe data for coho salmon caught in B.C. commercial fish­
eries between 1961-1979, and a summary of the incidental catch of salmon 
in midwater trawl fisheries in Canadian waters (1977-1980) . Lenqth­
weight relationships for coho and chinook salmon were estimated from 
fish caught in 1981. A summary of 1974~78 coded wiretaq recoveries was 
completed, and 1979 and 1980 recoveries were collated. 

In the field of stock identification, a number of studies were 
initiated utilizing electrophoresis techniques . Activities centered on 
northern 8.C. sockeye salmon, Tl upa na Inlet chum sa l mon, anaimo Ri ver 
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chinook salmon and Johnstone and Georoia Strait chum salmon. Results of 
these studies should assist in the management of these species on a 
discrete-stock basis. 

A feasi bility study of acoustic est imatino metho ds for sal mon was 
carried out for sockeye, pink and chum salmon; result were encouraqina 
Abundance estimates were best when soundinq at an oblique anqle at 
niqht. 

Intensive modellinq expertise was applied to the chi nook sr.ilmon 
resource in Alberni Inlet to resource manaoers. 

Studies of west coast lamprey led to identification of a ne1v 
species. Abundance estimates of the larqe Pacifi c lamprey in Babine 
Lake were completed . Further refinement of these estimates may identify 
the potential for a commercial lamprey fishery in this area. 

FRESHWATER FISH 

Due to increased involvement in acid rain studies, only limi ted 
investigations were performed on the freshwater fisheri es in the 
Atlantic zone. Some work was done on ageing and diet of brook trout in 
the Newfoundland Reqion. A report on the Smallwood Reservoir (Labrador) 
was written, detailing species composition, catch by size for ·the major 
species, and catch per unit effort for lake whitefish. 

In the Western Region, biochemical studies were performed in 
attempts to unravel the complex qenetics of two enzyme systems in lake 
whitefish. It is anticipated that this qenetic variation will be use ful 
for stock identification purposes. Studies of the population dynamics of 
whitefish were conducted in Lake Winnipeq, Yukon Lakes and Great Slave 
Lake for the provision of advice to resource managers . 

Followinq the termination of the actual cropping program at He1ninq 
Lake , the mode and rate of recovery of the overexploited fish co1nmun­
ities continued to be monitored. Data pertaininq to walleye are of 
particular concern due to their depleted status. 
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C. GROUNOfISH (PAS 1.4.1.2) 

In general, the obj ectiv es of thi s program are t o provi de r e liahle 
real-time advice f or na tional and internationa l manaaement of both t he 
commercial and potential l y commerciall y important qroundfish species. 
This includes advice not only on TACs, but also on the implicat ions of 
alternative management strateaies. 

The achi evement of this requires: 

the design and conduct of res earch vessel surveys to pro vide 
biological information and abundance indices ; 

the investigation of new survey techniques (e.q. hydro-acoustics ) ; 

the collection and anal ysis of commercial fisheries catch and effort 
data; 

the samplina of commercial catches for bioloqical information 
sufficient to determine the year-class structure of catches; 

biological studies to ass ess stock discreteness, stock interaction 
and f~ctors (such as growth) affectina population dynamics; 

mathematical analyses of the data, refinement of mathemat ical proc e­
dures, the construction of models, and the critical review of 
investiaative procedures such as research survey methods. 

The meeting of these objectives requires very substantial ongoinq 
efforts. The workload can be expressed as number of research vessel 
days, number of fi sh tagqed, number of fish for age determination, etc . 
While such figures may represent siqnificant achievements for individual 
qroups, they are not repor ted quant itative l y i n this analys i s . Th e 
nunber of stocks assessed amount s to s ome 34 in the Atl antic Reqion and 
30 in the Pacific . Fi s heries Management fr equently r equires mor e than 
one assessment per year. 

REGION PY 

Newfoun dland 59.8 
Scotia-Fundy 37.5 
Gulf 0 
Headquarters . o. 7 
Ontario 0 
Western 0 
Pacific 27 .0 

TOTAL 125. 0 

Ground fish 
(PAS 1.4.1.2) PY 1981/82 

Expenditures ($ xlOOO) 

O&M CAP 0&"1.+CAP SAL 

508 20 528 
333 25 358 

0 0 0 
18 0 18 

0 0 0 
0 0 0 

568 25 593 

1' 427 70 1, 497 3, 76 3 

O&M+CAP 
+SAL 

5, 260 
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Newfoundl and Regi on 

The major data collection for assessment of some 25 stocks annually 
has continued throuqh operations of larqe research vessels and extensive 
bioloqical sampli nq of commercial catches. Studies on food and feedinq 
were continued for the purposes of determininq trophic relationships, 
the siqnificance of chanoes of food organisms to population abundance, 
and the role of predation in the mortality of juvenile staqes of commer­
cial species (redfish). The incidence of redfish in predator stomachs 
may in fact be an indicator of year-class strenoth. Work continued on 
stock and species discrimination usinq a number of techniques; the exis­
tence of a third redfish species was confirmed . Various studies asso­
ciated with improvinq the quality of the stock assessment data were con­
tinued, includinq development of better samplinq aear (allowina effec­
tive sampling of juvenile flatfish for the first time ) , examination of 
the bias and precision of various techniques of samplina, and the 
improvement of acoustic techniques includino trials to estimate abun­
dance of qroundfish. Studies were initiated on the by-catch in around­
fish fisheries, on the seasonality of inshore cod abundance in relation 
to bioloqical and oceanoqraphic parameters, and on the by-catch of cod 
in small-mesh aear set for capelln ( the mortality of cod was neali­
qible). 

Scotia-Fundy Reqi on 

Assessment of all aroundfish stocks currently under manaqement was 
carried out. A number of special analyses were conducted on the impli­
cations of alternative manaoement measures, such as variable mesh size. 
Research included comparison of selectivities of cod-end mesh size for 
silver hake; taqqino, particularly of cod and pollack; and aqeinq 
studies. White hake can now be aqed, enhancinq the capability to assess 
this species. Pending the delivery of a new research vessel, compara­
tive fishino was carried out between the interim replacement and the 
previous main vessel. Commercial sampling desiqn was examined criti­
cally and comparisons undertaken between samplinq catches in port and at 
s ea. Res earch survey 1<1ork was carried out, particularly for .iuvenil e 
fishes in the vicinity of Sable Island and for silver hake. 

Pacific Region 

Extensive work on age determination of various species was con­
tinued, it beinq found that many species commonly have a lonqer life 
span than thought previously; various techniques were initiated to 
verify these determinations. Stock assessment for advice on catch 
levels was carried out for all species subject to such manaqement mea­
sures. Results of extensive tagqinq studies continued partly to support 
aqe determinations. A long-term tag was developed for spiny dogfish. 
Mathematical models were examined critically for appropriateness in 
assessino different species , e.a. accountinq for the lonqevity of 
rockfish and black cod. The direct use or' le-nqth frequencyinformati on 
in aqe-structured models was studied. Considerable effort was put into 
preparinq reports on the bioloqy of a number of species. Studies were 
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initiated on discards in commercial fisheries and on the validation of 
programs carried out by observers. Attention to hydroacoustic methods 
was continued although comparison between hydroacoustic biomass surveys 
and trawl and echo-sounder s urv eys s ho we d s eri ou s discrepancies fo r 
groundfish. 
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D. INVERTEBRATES (PAS 1.4.1.3) 

The primary objective of research programs on invertebrates is to 
provide scientifically sound bioloqical advice for the manaaement of 
these fishery resources. This includes the development of a comprehen­
sive understandina of stock boundaries and relationships, of dynamic 
chanqes in populations in response to harvesting, and of recruitment 
changes and qrowth. Specifically, the proqrams involve stock assess­
ments as well as the associated bioloqical and fisheri es research on 
various species of scallops, lobsters, crabs, shrimps, squids, oysters, 
clams and others. In 1981 crustaceans and mollusks constituted 32% of 
the landed value of fisheries resources in Canada, and in terms of indi­
vidual species , the Atlantic scallop and the Atlan tic lohster fisheries 
ranked second and third of all species. These fisheries are l abour­
intensive and have siqni fican t impact on regional economies. 

In 1981 the major fisheries were monitored for catch composition , 
catch, effort and catch rates. These proqrams provided bioloqical and 
fishery-related input for the Canada/ U. S .A. boundary dispute ( Georqes 
Rank) in preparation for Canada's submission to the World Court, served 
as a basis for rnanaaement advice on numerous f isheries, and provided 
input to international fisheries aqencies such as NAFO and ICES. 
Participation in various ad-hoc meetings is a continuinq role of the 
researchers. 

Responsihility for snow crah studies was originally vested in the 
Maritimes Region but, in the summer of 1979, was transferred to the 
Quebec Region, where it bAcame fully operational in 1980. In 1981 it was 
decided that the newly created Gulf (Quebec ) Reqion will have the 
responsibility for snowcrabs in the Gulf of St. Lawrence. 

The Maritimes Reqion, which became the Scotia-Fundy Reqion in 1981, 
augmented its staff in areas such as squid popula tion dynamics, elec ­
tronic data processinq, port samplinq, mathematical biology and model­
ling. In 1981 a number of research mandates were also transferred to 
the Gulf Reqion. 

Responsibil ity for the Strait of Belle Isle scallop stock and for 
the Esquiman Channel shrimp stock, held by the Newfoundland Reaion in 
1981, will be transferred to the Gulf Reqion in 1982 . 
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Invertebrates 
(PAS 1.4.1.3) FY 1981/82 

Expenditures ($ x1000) 

O&H+CAP 
REGION PY O&H CAP O&H+CAP SAL +SAL 

Newfounrlland 18. 0 251 30 281 
Scotia-Fundy 48.7 708 70 778 
Gulf (Quebec ) 2.2 45 0 45 
Headquarters 0 0 n 0 
Ont::irio 0 0 0 0 
Western 0 0 0 0 
Pacific 9.0 119 3 122 

TOTAL in FRBs 77.9 1 '123 103 1,226 2' 181 3,407 

Newfoundland Reqion 

Research investiqations were 
scallops, shrimp and squid. Close 
industries and with manaqement throuqh 

undertaken on lobsters, crabs, 
liaison was maintained with the 

committees and advisor y groups. 
Priority areas in 1981 included: · 

i ) for lobster: 

Successful field application of laboratory-developed techniques for 
prediction of moulting and of egg extrusion in lobsters provided a 
new method of determininq annual qrowth, and a basis for expressing 
maturity as a function of size. 

Research at the Comfort Cove experimental ar ea provided the first 
documentation in an American lobster population of annual f luctua­
tions in standing stock, recruitment, growth, etc. 

ii ) for scallop: 

An analysis of optimum substrate volume in monofilament and polye­
thylene collectors for use in scallop culture was completed. A 
detailed analysis of cruise data collected in 1980 was undertaken 
to assess the status of the Strait of Belle Isle scallop fisher y. 
A new, simplified logbook was introduced in this fishery to obtain 
better estimates of catch and effort data. Spat fall was also 
monitored in Garden Cove and Port au Port Bay. 
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iii) for crab: 

A positive hiqhlioht in the crab r esea r ch proor am was the recovery 
of success full y molted snow c rabs that had reta i ned "T-bar" taos. 
This is a significant advance in the determination of qrowt h para-
meters in this species. Data related to the abundance and distri­
bution of crabs were analyzed and recommendations were made for the 
establishment of a crab fishery in previously unexploited areas. 

iv ) for shrimp: 

Application of a computerized statistical procedure for mode 
analysis to the interpretation of age data for shrimp off Labrador 
proved successful. Inves tiqations into the predator -prey relation­
ships between shrimp and Greenl and halibut off Lahrador were initi­
ated. A research survey was successfully complete d off Labrador. 

v) for squid : 

A random stratified surve y on the Grand Banks was completed in June 
to provide information on the relationship of catch rate and 
inshore abundance of squid and to attempt to forecast their availa­
bility inshore. Inshore studies included taqginq studies, samplinq 
of commercial landinqs, and the analysis of environmental data as a 
determinant of availability. 

Scotia-Fundy Reqion 

The proqram involves a variety of stock assessment research and 
associated bioloqical research which serve as the basis for the manaqe­
ment of lobster, ·crab, shrimp, scallop, clam, oyster and squid stocks . 

In 1981 research staff were invol ve d in the conduct of l arqe co ­
operative r esea r ch projects with the USSR and France to invest iqate t he 
seasonal distribution and migra tion patterns of larval and juvenile 
squid. The Maritimes shrimp fishery, lobster landinas in various 
inshore and offshore fi s heries, and the Cape Bret on snow crab f isheries 
1vere monitored. Surveys of red crab and Jonah crab resources on the 
Scotian Shelf were completed. 

The qeneral distribution of lobsters between Browns Bank and 
inshore areas off Southwest Nova Scotia was determined; an assessment of 
the 1980 fisheries was provided for CAFSAC. The lobster research group 
contributed to a major review paper on lobster manaqement in the Mari­
times. A three-year laboratory study of lobster, comprising more than 
3000 molts of lobsters ranqinq from first hatching to market size, has 
given the first data on long-term growth of individual animals; maximum 
qrowth rate was 40% qreater than any previously r eported. 

Oyster resource enhancement, spatfall monitorinq and prediction 
services were carried out in various areas. Research on scallops on 
Georqes Bank remains a hiqh priority. Scalloo surveys were conducted in 
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the northern part of Georaes Bank, on the Scotian Shelf, in the Bay of 
Fundy near Diqby, and near Grand Manan, as well as in Northumberland 
Strait. Scientific advice was provided to a number of manaaement 
committees and scientific advisory committees. 

Sianificant progress was made towards program objectives despite 
the termination of a number of research initiatives due to the creation 
of the Gulf Region. Twenty-one positions in the Invertebrate and Marine 
Plants Division were identified for transfer to the Gulf Reqion. As a 
consequence of these changes, a major reoraanization of the Inverte­
brates ·and Marine Plants Division was carried out. Concurrently, the 
decision was made to reoraanize the Crustaceans Section by tr ans fer rinq 
three PYs from St. Andrews to Halifax. As of October 1, 1981, responsi ­
bility for the Ellerslie Research and Operational Support Faci lity was 
transferred to the Gulf Reqi on . 

Gulf (Quebec) Reqion 

Surveys were carried out on snow crabs in the southwestern Gulf and 
the St. Lawrence Estuary. Commercial catches from the New 8runswick 
fleet were sampled both at sea and in port, anrl logbooks were collected 
and analyzed. In 1980 this proqram on snow crabs was the only research 
on invertebrates conducted by the Quebec Region. In 1981 the Centre de 
Recherches en Bioloqie Marine was created in Monet on. It will conrluct 
research jointly with personnel from the University of Moncton. The 
Centre has yet to be fully staffed. 

Pacific Reqion 

Major emphasis in the Pacific Reaion was on bioloqical research and 
continued assessment of invertebrate resour ces with the aim of providina 
the management information necessary for optimum utilization of these 
resources. Species studied i nclu ded Dunqeness crah, shrimp, prBwns, 
oysters, mussels, scallops, abalone, sea urchins, geoduck and squid. 
The research aroup provided advice to the aeneral public, industry and 
other Government agencies on various issues. 

The status of important Dungeness crab fisheries was assessed by 
analysis of catch and effort data, by resource surveys to determine size 
frequencies and shell condition, by experimental fishinq and sampling in 
closed areas, and by taqqing to determine miqration patterns and t otal 
biomass. A study was initiated to inv estigate Cancer crab predation on 
commercial mollusc species. 

A shrimp resource survey was undertaken off the west coast of 
Vancouver Island for quota determination purposes. A bioloaical study 
of the Kniaht and Kinqcorne Inlet prawn population was carried out to 
provide data for the init ia l development of a spawner escapement manage­
ment plan and for . the desiqn of optimal-size trap escape ports. 
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Assessments of clam biomass and recruitment were conducted on 
selected beaches in the Strait of Georqia and alonq the north coast of 
British Columbia . Assistance was also providerl to the Fi eld Services 
Branch to determine c lam abundance on exploited areas on the west coast 
of Vancouver Island and in Queen Charlotte Strait, and to assess the 
lonq-term impact of mechanical harvesters on clam beds. The continuinq 
spread of Manilla clams in British Columbia was monitored. 

The Department's lonq-term involvement with Pacific oyster breedinq 
studies and the spatfall prediction service, mostly in Pendrell Sound, 
was terminated durino 1981; this responsihility was turned over to the 
Provincial Marine Resources Branc h. An attempt was marle to collect 
natural seed of weathervane scallops in the Gul F Islands reqion; a 
laboratory facility was constructed to study breedinq and to develop 
seed production methods. Personnel and much of the fundino for thi s 
project came from the Provincial Marine Resource Branch . Th e purpose of 
the present study is to determine the feasihility of scallop culture in 
British Columhia usinq both native and exotic species. 

Abalone were taqqed for qrowt h measurement and transferred from an 
area of low growth to one of hiqh qrowth. Subtidal qeoduck stocks were 
sampled at the market in 1981 to determine their aqe structure; samp­
ling of harvested and unharvested clams to determine aqe structure was 
contracted out. 

Surveys of population density and size structure of red sea urchins 
were conducted in various statistical areas. The distribution and abun­
dance of squid in British Columbia were investigated to determine the 
feasihility of establishinq a commercial fishery on several species in 
nearshore and offshore waters. Further studies are required to investi­
gate the implications of the frequent major fluctuations in abundance 
and to test the potential for commercial exploitation in various 
locations . 
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E. MARINE MAMMALS (PAS 1.4.1.4) 

Expendit ur es f or salar ies and O&M for mar ine mamm al proqr ams have 
increased from (16. 4 PY and '1i 1,1 42m FY ' 1980/ 81, la r ge l y as a res ult of 
program expansion in the West e rn Reg ion (where PY utiliza t i on increas ed 
from 1.0 to 7.5) and the Gulf Reqion ( from 6.5 to 9. 5 PY ) . 

Marine Mammals 
(PAS 1.4.1.4) FY 1981/82 

Expenditures ($ x1000) 

O&M+CAP 
REGION PY O&M CAP O&M+CAP SAL +SAL 

Newfoundl and 6 .0 276 1 277 
Scotia-Fundy 1 • 0 38 0 38 
Gulf (Quebec) 9,5 207 0 207 
Headquar ter s 1 • 1 307* 0 307 
Ontario 0 0 0 0 
Western 7.5 150 5 155 
Pacific 2.0 77 2 79 

TOTAL 2 7. 1 1, 05 5 8 1, 063 875 1,938 

* Includes contribution to COSS and coww anrl funds for resear ch 
contracts. 

Newfoundland Reqion 

Con t inu i ng stock assessment wor k on mar ine mammals i n t he 
Laborador / Ne wfoun dl and ar ea i ncl uded vario us advances in t he development 
of a harp seal model to investigate historical trends in population size 
and vital rates, and a systematic aerial census of whales. Detailed 
sampling of . age dist r ibu t ion of harp and hooded s eals in th e commerc ial 
harvest was continued. 

Scotia-Fundy Region 

The marine mammals pr oaram cent er ed ar ound tagging s tudi es and 
analysis of bounty information to determine migratory patterns, assess 
population size and the contribution to gear damaqe. Appro ximately 95% 
of grey seal pup production and 98% of the harbour seal pup production 
on Sable Island was taqqed. Approximately 1, 000 grey s eal jaws we r e 
verified for bount y pa yment. 
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Gulf (Quebec) Region 

A survey of wintering white whales in western Hudson Bay was 
carried out under contract. A technical report on bearded seal bioloqy 
was prepared. Analysis of data was completed for a monoqraph o~ rinqed 
seal population biology. Other work on seals i ncluded analysis of 1981 
harp seal samples for CAFSAC and NAFO meetinqs. Other work on whales 
included a detailed study of NW At lantic commercial whalinq catch/ ef fort 
data and collection of bioloqical information from st r anded whales in 
the Gulf of St . Lawrence. 

Headquarters 

Program delivery wi th respect to rnarinP- mammal rese8rch was limited 
to the supervision of contract s . 

Western Reqion 

The marine mammal proqram centererl aroun d monito r inq studies of 
marine mammal harvest includinq narwhal at Pond Inlet and Ar ct i c Bay and 
walrus at Iqloolik and Hall Beach. Considerable effort was devoted to 
the development of manaqement strateqies (quotas, seasons, etc), in 

consultation with various government aqencies and resource use rs. 

Pacific Reqion 

Fur seal research reports were prepared for presentati on to the 
Standinq Scientific Committee of the North Pacific Fur Seal Commission. 
A report on the status of killer whale stocks was also completed. 
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F. MARINE PLANTS (PAS 1.4.1.5) 

Only the Scotia-Fundy Region conducted research on marine plants in 
1981. However, some of the work was located within the boundaries of 
the new Gulf Reaion . · The purpose of the proqram was: 

1) to acquire a greater understanding of the bioloqical parameters 
deemed important in the manaqement of commercially important 
species; 

2) to determine the level of yield beyond which other commerciall y 
important marine species (such as lobsters and finfish ) become 
adversely affected; 

3) to determine acceptable harvestinq strategies for all commercially 
important marine plant spP-cies . 

Advice was provided to both provincial and federal qnver nment 
aqencies on marine plant matters. Species involved included Chondrus, 
Laminaria (kelp), Ascophyllum and Irish moss . The r esearch staff were 
highly rnteracti ve w1th both fishermen and industry, through direct 
field contact and throuqh active participation in qovernment-industry 
advisory committees. 

Marine Plants 
(PAS 1.4.1.5) FY 1981/82 

Expenditures ($ x1000) 

O&H+CAP 
REGION PY O&M CAP O&M+CAP SAL +SAL 

Newfoundland 0 0 0 0 
Scotia-Fundy 5. f) 259 24 2A3 
Gulf (Quebec) 0 0 0 0 
Headquarters 0 0 0 0 
Ontario 0 0 0 0 
Western 0 0 0 0 
Pacific 0 0 0 0 

TOTAL in FRBs 5.0 259 24 283 167 450 

In 1981 a number of Chondrus beds were sampled in SW Nova Scotia 
and the souther n Gulf of St. Lawrence. The study on growth and repro­
duction of Chondrus was completed and data were analysed and presented 
ta CAFSAC. Other studies undertaken included assessment of the vulnera­
bility of the Chondrus resource to handrakes (in SW Nova Scotia ) , evalu-
ation of effectiveness of a roller belt harvester (in Georqes Bay, SE 
Gulf of St. Lawrence ) , and assessment of Chondrus beds which may be 
unexploited in the Mud Island area off Svl Nova Scotia . Yearly anrl 
historical analysis of crop abundance, yield and effort provided the 
basis for resource management recommendations. 



- 48 -

Research on kelp (Laminaria) included a study on the feasihility of 
using remote sensinq techniaues for assessing standina crops. Also, 
low-light underwater television was used to survey a five-hectare bed in 
Lobster Bay off SW Nova Scotia. This method was found to be as accurate 
as direct-diver observations. A study of t he arowth/ e ro s ion dynamics of 
beds in SW Nova Scotia was initiated, as well as a study on inter­
specific competition between ~ diaitata and L. lonqicruris. 

The Marine Plants Botanical Station in Mimineaash , P.E.I., was open 
throughout 1981. During the winter months it was used for analy zing 
samples. Du rinq the field season the station provided support for five 
technicians and one biologist. Information to the qeneral public was 
providerl by a slide presentation and tours of the station . 
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G. PELAGIC FISH (PAS 1.4.1.6) 

In general, the objectives of this proqram are to provide reliable 
real-time advice for national, and international manaqement of both the 
c6mmercial and potentially commercially important pelaqic species. This 
includes not only advice on TACs, f1ut also on the implications of 
alternative manaqement strateqies. 

The achievement of this requires: 

the desiqn and conduct of researc~ vessel surveys to provide 
bioloqical information and abundance indices; 

the investiqation of new survey techniques (e .q. hydro-acoustics ) ; 

the collection and analysis of commercia l fisheri es catch and effort 
data; 

the sampling of commercial catches for hiological information 
sufficient to determine the year-class structure of catches; 

bioloqical studies to assess stock discreteness, stock interaction 
and factors affecting population dynamics, such as qrowth; 

mathematical analyses of the data, refinement of mathematical 
procedures, the construction of models and the critical review of 
investigative procedures such as research survey methods . 

Performance in meeting these objectives involves very substantial 
efforts of an onqoinq nature. The workload can often be expressed as 
number of research vessel days, number of fish taqqed, numbei of fish 
aqed, etc. While such figures may represent significant achievements 
for individual groups, they are not reported quantitatively in this 
analysis. Advice on aporoxi rriately 18 stocks is aiven annually, and 
frequently more often. In fact, many of these nominal stocks are 
actually stock complexes which increases the complexity of the assess-
ment process and emphasizes the importance of many of the stock­
discrimination-type studies. 



Newfoundland Reqion 

With all seven herrinq stocks depressed to a qreater or lesser 
extent, effort is being expended to improve the quality of data from 
commercial fisheries and to detect incominq recruitment. The program of 
contractinq commercial fishermen to fish with experimental qillnets was 
expanded. Aerial surveys demonstrated some potential to locate capelin 
spawninq beaches, to provide an index of minimum spawning biomass of 
capelin spawni ng inshore, and to estimate fishina effort. Capel in 
research offshore included acoustic surveys and development of analyt­
ical packages. Mackerel research included sampling of commercial 
catches and analysis of stomach contents. 

Scotia-Fundy Reqion 

Larval surveys on herring and mackerel were conti nued and the time 
series is now becorninq siqni ficant. Acoustic methodoloqy continued to 
be developed, with concentration on investiqatinq the poten tial and 
limitations of existinq systems. Data on larqe pelaqic species from 
previous years were analysed. Survey methodoloay was reviewed 
critically. 

Gulf (Quebec) Region 

Significant progress was achieved in analysing his torical data and 
in collecting new data for assessment of the depressed herrinq stocks. 
Particular attention was paid to developinq · means of estimatina abun­
dance of juveniles in order to predict stock recovery. Stock di sc rim­
ination studies were carried out on capAlin and smelt usinq 
meristics and morphometrics, electrophoretic methods and parasite 
frequency and distribution. 
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Pacific Reqion 

Assessments o f t he status of herrinq stocks were completed. 
Extensive work was undertaken to improve the unde rstandinq of factors 
determininq the abundance of herrina at all staaes of t he life history, 
and hence - to provide an impro ved capability to predict harvest 
potential . In v~stiqati on of the factors required for determination of 
eqq production from observations of area and de nsity of spawn deposition 
demonstrates that an adequate system would be very complicaterl, but that 
current data do allow re-evaluation of the hi storical data series. 
Studies are beina carried out on environmental factors affec ti n~ 
recruitment , i ncluding factors affect inq aqe-speci fie qrowth and fecun­
dity . The abundance and distribution of juveniles are beinq investi­
qated to determine whether these can provide useful estimates for for e­
castinq future yields . Research on adult herr inq hiomass assessment 
met hods involves studies on hydro-acoustic survey techniaues as well as 
more conventional means . The offshore albacore fishery was monitored 
for ca tch/ effort and bioloqical information . Aqe determination on the 
basis of finrays was introduced . Studies were expande d on feasibilit y 
of impoundinq larqe numbers of herrina prior to spawninq . 
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H. FISHERIES ECOLOGY (PAS 1. 4.1 . 7) 

Fisheries ecoloqy encompasses a diverse set of resea r ch activities 
primarily concerned with ecoloqical and multi - species research in 
supp~rt of resource assessment and habitat manaqernent, includinq aquatic 
climate studies relevant to fis heries. The proqram includes studies on 
larval staqes , fo od chains, species in~eractions, ocean climate , repro­
ductive success, etc . Much research that could be included in the 
"fisheries ecoloqy" cateqory .is displayed as part of assessment-oriented 
research, habitat research, and research in Ocean Science and Surveys . 

Three major research programs are hiqhl.iqhted below : The Flemish 
Cap Project is beinq scaled down, and to some extent will be replaced by 
a project on t he Southeast Shoal dealinq with stock recruitment 
processes of yellowtail. The Scotian Shelf Ichthyoplankton Proqram 
(SSI P) data are beinq anal yzed and it is expected that some chanqes i n 
the program will occur . The ocean climate initiative, launched in 1980 
as part of the National Climate Proqrarn, still remains an important 
objective. It represents an attemot to better understand how the phys­
ical environment affects ecos ystem dynamics and the fisheries 
resources. In addition to the three programs above , a number of smaller 
projects were undertaken . 

REGION PY 

Newfoundland 5. 1 
Scotia-Fundy 13.3 
Gulf (Quebec ) 14. 2 
Headauarters o. 7 
Ontario 11 . 2 
Western 0 
Paci fie 5. 1 

TOTAL in FRBs 49 . 6 

Newfoundl and Region 

Fisheries Ecoloqy 
(PAS 1.4 .1.7) FY 1981/82 

Expenditures ($ x1000) 

O&M CAP O&M+CAP SAL 

367 23 390 
609 0 589 
179 0 179 

20 0 20 
228 31 259 

0 0 0 
156 23 179 

1'559 77 1,636 1, 649 

O&H+CAP 
+SAL 

3, 285 

The Flemish Cap Project, continued in 1981, has produced a better 
understanding of t he physical and bioloqical oceanography , larval red­
fish dynamics and early li f e history , and feeding behaviour of cod on 
juvenile redfis h . Unfo r t unately t he hiqh fishinq mortality of cod 
(designated as tarqet species) in recent years has severely depleted the 
spawninq biomass. This has been paralleled by an almost complete 
absence of cod eqqs and larvae in the surveys . Thus, the research qains 
have mostly been on t he l arval ecology of red f ish . 
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Proaress on ocean-climate-related activities has been mainly in 
modernizing the data acquisition system and the data products. 

Scotia-Fundy Reqion 

Major proqress has been made in aliqnina of studies on the Gulf of 
St. Lawrence cod with those on Scotian Shelf cod, which is a component 
of SSIP. Studies on several aspects of 4T cod have been completed 
( fecundity, eqq size in sequential spawninq batches, historical feedinq 
data, cod food consumption model ) . Some reduct.ion in the number of SSIP 
surveys has occurred . All data from oblique-bongo and lsHacs-Kirld trawl 
samples to September 1981 have been sorterl. 

Routine processing of all hydroqraph.i c data was mHintained in 1981. 

In studies on .invertebrate ecology, a taxonomic key was produced 
to differentiate between snow crab stocks. A study was completed on the 
energy content of new and well-developed eqgs from various sizes of 
lobsters from different locations. A number of cooperative surveys were 
conducted with the USA and USSR to .investigate methods of studying 
larval and juvenile squid from the edqe of the continental slope off 
Nova Scotia and Newfoundland to the Saraasso Sea. 

Siqnificant proqress was made in 1981 in determinina the abundance 
and distribution of Gonyaulax and Gonyaulax cysts: these activities 
should lead eventuall y to the development of a predictive capability for 
Paralytic Shellfish Poisoning events in the Bay of Fundy . 

Gulf (Quebec) Region 

Arctic Bioloqical Station 

A map of the Beaufort Sea was drafted and is to be used to develop 
distributional maps of Arctic marine and anarlromous fish species . 

The Frobisher Bay area still serves as a focal point for the Arctic 
biological oceanoqraphy proqram. Surveys of phytoplankton and zooplank­
ton in relation to the physical environment were continued. Pr irnary 
production and the energetics of zooplankton are being measured . A 
study of zooplankton association with sea ice was completed. Studies to 
relate detrital fallout to zoobenthic enerqetics continue. 

Quebec Laboratory 

Studies were undertaken on the survival of undersize lobsters 
released after trapping. Trap desians are being modified to improve 
escapement of undersize lobsters. Larval lobsters were sampled using a 
new vertical sampler. Physical and chemical oceanoaraphic data were 
collected in conjunction with the larval s amples. 
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Tidal and nearshore aquatic communities were sampled alonq a numher 
of transects near Iles Minoan to determine community structure. These 
samples will serve as a basis to determine the impact of hydroelectric 
development on a nearby river. 

Ontario Region 

Project Quinte data, on t he behaviour of an ecosys tem under active 
manaqement, are beinq analyzed in preparation for a final report. 

Western Reqion 

Ecoloqical studies in this reaion are reported as an inteqral 
component of the Reqion's habitat and resource assessment proqrams. 

Pacific Region 

Studies of the circulus coun ts and spacing on scales of larval chum 
durinq their first few weeks of ocean life, indicate size-selective 
mortality. Additionally, comparison of the Nitinat and Nanaimo areas 
identified how differences in quality of estuary habit.at affect the 
qrowth rate of chum and chinook in these systems. 

A study was conducted on the feedinq ecology of hake, pollack and 
doqfish in the Strait of Georqia . Analysis of ichthyoplankton catches 
have provided estimates of the distribution and arowth of euphausids in 
the Strait. 

A review of the oceanography of the continental shelf and slope 
waters off the west coast of Vancouver Island is in preparation. Past 
research has been reviewed and monthly anomalies of sea-surface 
temperatures and salinity, sea level and Ekman transport are summarized. 



- 55 -

I. AQUACULTURE AND RESOURCE DEVELOPMENT (PAS 1.4.2) 

The overridinq force in the development of modern aquaculture is a 
perceived nationa l economic need. Aauaculture is the cul t ure or 
husbandry of aquatic orqanisms in fresh or saltwater, providinq the 
means of pursuing major alternatives to traditional fisheries develop­
ment strategies. It encompasses a spectrum of manaqement inputs, ranq­
ing from complete control over the li Fe-cycle of animals in highly 
artificial containment systems, to semi -intensive culture, to extensive 
systems with limited care of the orqanisms raised. Aquaculture is at 
present used in Canada for producinq human food, increasing natural 
stocks throuah artificial recruitment and transplantation, producina 
sport fis h, and producing industrial fish or fishery products (e.q. sea­
weeds for marine colloids ) . 

The Departmental strateqy in aquaculture development over the short 
term is to continue concentrating on the optimization of the bioloqical 
and technological product processP.s. In terventions have been made in 
response to specific needs, primarily at the micro-economic scale. 
Other proqrams include those in health protection and control of 
communicable diseases, and introduction of exotic fish species. These 
relate more to preservation of future options for development, and to 
the protection of the wide spectrum of fish resources. There are also 
pressures to refine requlations and institutional quidelines which 
demand a response, and market ing will become more complex as aquaculture 
production increases. 

Resource development opt ions, primarily with the Paci fie salmon 
species and Atlantic salmon, are beinq undertaken to enhance natural 
populations on both east and west coasts. Both puhlic and private aqua­
culture have roles to play in this field, and both are based on the same 
technology. Research on feral and cultured stocks is frequently the 
same, with emphasis being placed on increasinq survival and minimizinq 
conflict between the two types of stocks. 

In-house aquaculture and resource enhancement r esearch is focussed 
in reaional . centres in St. John's Halifa x, St. Andrews, Wi nnipea, West 
Vancouver and Nanaimo. Total Resources of $5.3 million were utilized in 
FY 1981 /82, only slightly more than in the previous yea r ($5.2 million) 
not corrected for inflation. 
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Aquaculture and Resource Development Research 
(PAS 1.4.2) FY 1981/82 

Expenditures ($ x1000) 

O&H+CAP 
REGION PY O&H CAP O&M+CAP SAL +SAL 

Newfoundland 24.0 400 61 461 
Scotia-Fundy 39.6 604 24 628 
Gulf (Quebec) 0 0 0 0 
Headquarters 3. 5 29 0 29 
Ontario 0 0 0 0 
Western 17. 1 146 0 146 
Pacific 38.0 156 38 194 

TOTAL in FR As 122.2 1'335 123 1,458 3,874 5,322 

In 1981 the aquaculture res earch proqram in 
reactivated . Resources from the aquaculture 
Winnipeq have been re-directed to other priority 
ity in aquaculture is beinq given to artic charr. 

t he Pacific r eqion was 
res earch proaram a t 

research areas; prior-

Considerahle progress has been achieved in aquaculture research i n 
1981. Some of the hiqhliqhts are summarized helow. 

Fish Health 

The Canadian Fish Health Protection Requlations, enacted in 1977 
under the Fisheries Act, were desiqned to prevent the sprearl of infect ­
ious salmonid diseases throuqh inspection of product i on sources of fish 
stocks, and throuqh control of t he movement of infected salmonid stocks. 
Importat ion of cultured salmon i ds into Canad a and i nt e r - provinc ial 
transportation o f stocks are allowed onl y by pe rmit. In 1981 stock 
shipments involved primarily rainbow trout (9.0 million eqqs , 2.2 million 
fingerlinqs and 1.1 million kq dead cultured fish ) . All the live fish 
and eqgs and most of the dead fish imported to Canada oriqinated f rom the 
U.S . A. 

A technical committee is reviewinq the Manual of Compliance to the 
requlations, updating diagnostic protocols and clarifying procedures for 
application of requlat ions. The revised manual will be subject to peer 
review and scrutiny by the fish culture industr y prior to puhlicabon, 
which is expected in 1983 . 

Concern has been expressed over the first report of Proliferative 
Kidney Disease (PKO) in North America, and its potential threat to 
Canadian fisheries resources . The disease aqent for PKD is thouqht to he 
a haplospor id i an parasite, and has caused serious economi c losses in 
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salmonid fi sh culture operations where it has occurred i n Europe. As an 
interim precaution aqainst possible i nt rorluction of this pathoqen to 
Canada, Local Fish Health Of ficers have been asked to warn importers of 
live fish from U. S. A. of this hRzard . 

St udies on the microstructure of bacterial pathogens of f ish to 
isolate cell fractions causinq virulence was cont inued . A mutant form 
of Aeromonas salmonicida unable to form A-layer protein (appare ntly 
necessary to virulence) was shown to have a deep mu tation in the 
lipopolysaccharide (los), suqaesti nq that a complete lps is necessar y 
hefore synthesis of the A-l ayer can take place . The amounts of proteo­
lytic enzyme produced by virulent anrl avirulent st r ai ns of A. 
salmonicida were compared . Resu l ts suqqesterl that a protease is not an 
important virulence factor in this micro-orqani sm. 

The uniqueness of the virus serotype of a new strain of infectious 
pancreatic nec ros is vir us ( IPNV ) previously isolate rl from Arctic charr 
(lower Mackenzie R. drainaqe basin) was confirmed . IPNV was also con­
firmed in wild Atlantic salmon in the Exploits Ri ve r, Newfoundland . 
Cooperative research on fish viruses in the Western Reqion established 
that either one of two types of herpesvirus or alternatively a rlistinct 
retrovirus , can be associated with similar epi dermal lesions in 
walleye. Invest iqations of other walleye di seases estab lished that 
"bleach" disease is likely attrihutahle to infection by a Flexibacter 
sp. (antiqe nically distinct from Flexibacter columnaris which causes 
saddl eback disease in Atlantic salmo n) . 

Further st udi es were undertaken on the immune response of coho 
salmon to A. salmonicida. There are indications from this research that 
some otherelerne'nt(s) in fish, perhaps cellular elements, are required 
in addition to immune serum to provide protection aqainst this 
pathoqen. Immunof l uorescence-hased rliaqnoses of Renibacterium 
salmoninarum (Bacterial Kidney Disease) · could not be corroborated by 
culture or by stressinq the fish to elicit active BKD . These results 
suqqested that the entities beina detected by the fluorescent antibody 
technique may be dead cells of the oathoaen persistina from some pre­
vious covert BKD infection. 

Parasitoloay studies were undertaken on a number of species includ­
ing Pacific salmon, black cod, hake and herrina. Investiqations over a 
7-year period with sockeye salmon have indicated stronq possibilities of 
discrimination amonq stocks of sockeye, hased on the occurrence of the 
myxozoan parasites Myxobolus neurobius in the brain and Hennequya 
salminicola in the body musculature . 

Nutrition 

A study was conducted in 1981 to provide an uo-to - date description 
of the scientific, industrial, technical anrl requlatory framework which 
supports fish feed prorluction in Canada . It is estimated that the pre­
sent demand for fish feed nationally is 5, 500 tonnes, of which 4, 200 
tonnes (76 %) are required for use i n commercial culture operations. By 
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comparison, in 1972 only 12no tonnes were used - 520 in the puhlic and 
680 in the private sectors. 8m~ of the supply is at present manufac­
tured in Canada, comoared to only 1m~ in 1972. The remainino 2rn~ is 
imported, primarily from the U.S.A. 

The study concluded that the hasic equipment and skills to manufac­
ture dry fish feeds are available in Canada today. However, the demand 
for fish feeds is marainal compared to requirements for 
conventional animal and poultry feeds. Thus small mills, or those with 
specialty products caoahility, are most suited for fish feed manufacture 
in terms of production, scale and economics. It was recommended that 
qovernment procurement of fish feeds should focus on Canarlian sources. 

With few exceptions, fish nutrition research and diet deve lopment 
have been, and will continue to be, publi c sector activities. Only when 
markets justify the investment will the private sector ( feed manufacl­
urinq companies ) initiate in-house research. Much of the present 
research involves adaptinq known salmonid requirements to additional 
species under defined conditions, evaluatinq new inqredients, and re­
evaluatinq nutrient requirements in view of improved knowledqe 
concerninq manufacturinq, storaqe and processinq nf feedstuffs. 

Nutrition research at the Halifax Laboratory continued to focus on 
lobsters and salmonids. In further eye-stalk ablation trials with 
improved diets, 100% of eye-stalk ablated canner lobsters molted within 
1.5 months of the operation, in contrast to only one in twenty intact 
control lobsters. The de nova synthesis of ascorbic acirl from uniformly 
labelled C14 D-Glucose has been demonstrated. This provides substantial 
support for previous feedinq trial results suqqestinq vitamin C is not a 
dietary requirement for lob~ters. Reference ·protein prepared from rock 
crab (Cancer irroratus) was shown in lobster feedinq trials to be 
siqnificantly better in terms of growth and survival than the past 
standard reference protein, casein. 

With finfish, a study desiqned to determine the effect of di etary 
trace elements on the incidence of bacterial kidney disease (BKD ) in 
Atlantic salmon showed that modification in dietary trace element 
supplementation reduced the incidence of BKD lesions from 37% to 4%. An 
open feed formula containinq 45% protein and 16% lipid was found to give 
superior growth, feed conversion, survival and lipid reserve compared to 
commercial feed. Finally, experiments showed that in commercially 
prepared moist feeds for Atlantic salmon, it is possihle to replace 
qaspereau as an inqredient with cheaoer, more available herrina. 

On the West Coast, research is being undertaken to develop and test 
diet formulations for Pacific salmon wh1ch miqht eventually replace the 
moist pellets used predominantly in federal hatcheries. Preliminary 
results of studies conducted at Quinsam and Robertson Creek hatcheries 
indicate that qrowth, food conversion and survival of salmon throuqh the 
j uvenile staae were equivalent in fish fed dry and moist pellet diets . 
Samples of smolt~ reared on these diets have been marked f or comparison 
of performance through the adult staqe. 
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Genetics and Physiology 

A collaborative research proqrarn between the Department of Fish­
eries and Oceans and the International .A.tlantic Salmon Founda t ion is 
beina undertaken at the North American Salmon Research Centre, St. 
Andrews, N.B. As well as providinq opportunities for research on stock 
improvement and selective breedinq of Atlantic salrnon, the research pro­
qram develops and tests models for application throuqh technoloqy 
transfer to other aqencies and fish culture operations. 

The primary objective of the research proararn is to develop strains 
which have been selectively bred for sea ranchinq. Specifically, 
research includes the selection of fout separate strains of Atlantic 
salmon by introqression of favourable qenes from several wild salmon 
stocks, and subsequent index selection from the resultant hybrid 
proaeny. Control populations incorporating the oriqinal genetic struc­
ture of donor stocks will be reared parallel to each strain in order to 
measure chanaes in strain characteristics which can be attributed t o 
stock selection. 

Sex-reversal experiments were conducted in which Atlantic salmon 
fry were fed diets containing either rnethyltestosterone or estradiol. 
Steroids consumed at first feedinq resulted in sex reversal, and when 
fed at a later date they increased the incidence of precocious parr. 
Induced maturation and spawninq of Atlantic salmon was attempted usinq 
pituitary extract injections. Results indicated that if pituitary 
injections are qiven too soon, fertilization of ova will be variable; if 
injections are qi ven very late in the season, there is no advantaqe. 
The optimum acceleration of maturation is achieved by injectinq hrood­
fish in mid-season. 

The environmental control of juvenile salmon qrowth with particular 
reference to bimodal length frequency distribution was studied. Throuqh 
environmental manipulation, it was shown that numbers __ of fish in the 
upper modal group (these are the first to become smolts ) could be 
increased. Continued studies on effects of thyroirl hormone on arowth 
and salinity tolerance of salmon parr suggested that growth of small 
parr could be accelerated so that they reach smolt size a year earlier 
than normal. 

New initiatives in genetic studies in the Pacific region will focus 
on studies related to improvinq hatchery efficiency throuah a program of 
selective breeding for traits such as growth efficiency, disease resis­
tance, and marine survival in Pacific salmon; and documentation of the 
aenetic controls of traits under artificial selection throuoh breedinq 
programs and determining response to selection. 

Endocrinology 

The major focus in endocrinoloay studies has been in the field of 
reproductive physiology of Pacifi c sal mon. Results of t hese investi­
qations have application in husbandry of wild and cultured stocks, 
especially as they relate to sex ratios and sexual maturity. Research 
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goals include production of all-fema l e qroups of s mol t s by hormona l and 
qenetic means, producinq 100% sterile qroups of sa lmon s molts, deve lop ­
ing induced ovul a t ion techn iques t o inc rease effir:iency o f hatchery 
open=itions , and rlevAlopi nq procedures of short and lonq term 
preservation o f s almon id gametes. 

Culture System Optimization 

The r esearch and ope ra tional support f acili t y a t Pri nce Edward 
Is land was used for co l laborative r esearc h wit h ot he r aqe nc ies and 
ins titu tions. Projects incl uded e xper ime nt a l cult ure of the blue 
musse l, r esea r ch into sca llop/ l obste r int e r ac tions , i nvestiqat i ons on 
Malpeque di sease of oyst e rs, i nt r oduction o f t he Bay sca l lop, and 
qe ne tic enqineerinq st ud i es on t he Ameri ca n oy s te r. 

Th e f eas ibility of intens i fyi na production o f Atla ntic sa lmon in 
smal l lake s and ponds in New f ou ndland was ex amined . In i tial resu l t s are 
positive , wi t h fry to smolt survivals in th r ee po nds va ryinq from 2 . 2 ?~ 

t o 5.8%. The des iqn of deep subs tr a t e i ncubato r s i s bei ng assesse d to 
de t ermine me r its of parallel di scharae (ne w des i qn) and se rial di s charge 
( as in ol d facilities ) . The in itia l t e s ts with mode l i ncubat ors have 
confi r me d that the parallel discharge incubat or has an impr ove d fl o~1 

patt e rn r elative to the ser i al dischar ge des i qn. Eggs are now be inq 
incubat e d in these mode l s t o det ermine whe th e r improved f 101-1 patt e rn 
t r anslat es into better fr y product i on cha rac t e r i s tics . 

Two-s ea-year salmon of th e Sa in t J ohn Ri ve r s to ck are predo minantly 
femal es while one-sea-year salmon are mos tly males . Male s ar e mos t 
nume rous amonq small-qrade hatchery parr while f emales are most abundant 
amonq larqe-qrade parr. These difference s are not a s well defined in 
the first fall ( O+ parr ) as by t he follo wi ng spr i nq ( 1+ parr ) . I t has 
been es tima t e d t hat the smaller 1 + Sa i nt Jo hn s molts hav e about 2 . 1 ?~ 
s urvival to a du lt s r e turnin9 to t he r e l e as e s ite . Tot a l s ur vi va l of 
these smolts i s about hal f t hat observe d fo r l araer 2+ s mo lts o f the 
same stock. 

In the West e rn Re qion in 1981 / 82 r esea r c h on in tensi ve aquacu l tu re 
s ystems •rias s i qni f icantly r educ e d and r esource s r ed i r ected to Arctic 
f i sheries management concerns. The work that is continuing is related 
to the use of waste heat. Emphasis is being p l aced on Arctic charr 
culture. A one-week course on Aquaculture was r un in cooperation with 
Al berta Aqricultural Colleqe. 

In Br it i sh Columb i a, r es ult s to date indic ate that fert i lizat i on o f 
s ockeye s almon nurser y lakes is a promi s inq technique for increasinq 
s ockeye salmon production, especiall y in lake systems where an adequa te 
resource is still available. Limnological surveys of sockeye-producing 
lakes alonq t he Br i tish Columb i a Coast hav e confirme d the i r pot entia l 
for i ncre ase d biological produc t ion throuq h cont r ol l ed addi tion of 
n i t roge n and phosphorus . Positi ve responses o f pr imary producers t o 
nut r ient additions have been clearl y demonstrated in all study lakes 
thus far examined, and in most of those treated lakes juvenile .sockeye 
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have attained a significantly larger size when compared to yea rs of no 
treatment. Nutrient application techniques have been refined to t he 
poin t where it i s possible to l oad nutrie nts into the lakes at rat es 
which will sustain prod uc tion incr eases but avoid de t e riora t ion of l ake 
water quality or fish habitat. Eleven lakes were fertilized in 1981; an 
expansion to 14 lakes is antic i pated for 1982. 

The number and size of sockeye smolts produced i n most fertilized 
lakes and in some unfer tili zed lakes has been estimated over the past 4 
years. These data have begun to yield a numbe r of insights into inter­
actions among lake enrichment procedures, production of zoopl ank t on as 
prey, soc keye population density, stickleback population densit y, 
sockeye growth and to a lesser extent sockeye survi val •tJ i t hin coasta l 
lakes. I t is c l ear that : 

(1) soc keye qrowth across a wide r ange of popula t ion densities i s 
positively influenced by fac t or s related to addi t ion of inorganic 
nutrients t o lakes; 

(2) soc keye growth is adverse ly affected by high populat i on densiti es 
of limnetic fish (3000 fish per ha ) whether these are sockeye or 
sticklebacks; 

(3) on average the larger smolt s (mean approximately 4 gms) produced in 
coastal lakes under lake enrichment s hould exhibit better marine 
survivals than their smaller count erparts (2- 3 gms ) produced under 
non-enriched conditions; 

(4) environmental variations are large enough to produce exceptions to 
these generalities in any given lake or i n any given year. 

Industrial R&D and Other Interfaces 

Modern industrial aquacultur e is s c ience intensive and s cience 
dependent. · The Department of Fisheries and Oceans, for numerous years , 
has invested in intramural as well as extramural investigative programs 
that impact upon aquaculture and health r equi rements, some of which are 
continuing and others which are ready fo r transfer to industry through 
federally sponsored industrial R&D programs. A research mode is viewed 
as the most effective way to transfer technology, and pilot-scale 
operations fit federal science policy initiatives to involve industries 
in both the conduct and financing of the research effort. Funds from 
other agencies ar e be i ng justified on a case -b y-case basis , and several 
aquaculture-related operations described below are being supported by 
funds from the Program for Industry/ Laborator y Projects (P ILP) admin­
istered by the National Research Council, and the Unsolicited Proposal 
Program administered by the Department of Supply and Services . 

Si gni fic ant progress has bee n made i n developing a commerci al 
vaccine against enteric redrnout h disease at the Co nnaught Labora t or i es , 
Toronto, and research was initiated to determine the feasibility of 
developing a vaccine against furunculosis. Experimental development of 
lobster culture facili ties is being undertaken on Pr ince Edward Island 
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and selective breedinq of Atlantic salmon and trout for commercial 
culture is beinq undertaken at a priv.::ite operation in Nova Sco ti a. A 
study conducted on a larqe lake adjacent to the St. John River estuary 
in New Brunswick identi f ied siqni ficant potential for Atlantic salmon 
culture throuqh th e innovative use of a salt water reservoir in the 
lake . 
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J. HABITAT ASSESS~NT AND RELATED RESEARCH (PAS 1.4.3) 

The conti nue d fl ow of bene f i t s f ro rn th e wild fis her ies r esources 
ultimate l y depends upo n the qualit y and quant i ty of nat ural fis h produc­
tion systems, or habitats. These production s ys t ems include not only 
the water in rivers, lakes, streams and oc eans, but also the total phy­
sical, chemical and hiological surroundi nas in which plants and other 
life forms i nteract to make fi s h life possib le. Depar tmental resear ch 
on fish hahi t at i s therefor e di r ected t owar ds ensurinq that t he produc­
t ive capacity of natu r al f ish habitat is prot ected aqainst darn aae f rorn 
i ndustrial and ot her ac t i vities and towards restori ng and deve l opi na 
product iv it y of fis h habitat. 

REGION 

Newfoundland 
Scotia-Fundy 
Gulf (Quebec) 
Headquar t er s 
Ontario 
Western 
Pacific 

TOTAL in FRBs 

Habitat Assessment and Related Research 
(PAS 1.4.3) FY 1901/82 

Expenditures ($ x1000) 

PY O&M CAP O&M+CAP SAL 

15 . 2 600 32 632 
38.4 946 291 1,237 

7.7 377 48 425 
0 0 0 f) 

24.3 468 72 540 
93.9 1,236 148 1, 384 
21.0 247 21 268 

200.5 3,874 612 4,486 6,068 

O&M+CAP 
+SAL 

1o,554 

Th e foll owi nq na rr ati ve of pr oarams and achievernents is or oanized 
by Reqion. 

NEWFOUN:>LAN) REGION 

Diadromous and Freshwater Fish 

The impact on salmon production, resultinq from hydroelectric 
development at Top Brook Pond was assessed. 

The acid rain program required active involvement on t wo nation al 
commit tees, as well as overseeing several studies: to determine the 
susceptibility of fish and fish habitat in headwater lakes to acid rain; 
to survey water quality of important or potentially important Atlantic 
salmon enhancement rivers in insular Ne wfoundland and Labrador; and to 
gather and assemhle all available water qua l ity data for the province of 
Newfoundland for the years 1972 - 80 . 
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The insecticide spray impac t stud y continued i n 1981 t o dete rmi ne 
the lon g- t erm effects of aerial ly appli ed pest icides on aquat ic li fe in 
the Ex perimental Ponds Area in central Nev~foundland . Another year of 

pre-spray data was added t o the data base fo r Spruce and Headwat er 
ponds, and pr oductivit y data were collec t ed. The r esults obta i ned t o 
date are proving to be valuable in a number o f other areas such as 
sa lmon and trout man agement , and in pl anni ng f or a sa l mo n enhancement 
pr ogram for the Atlan t i c coast . 

Ground fish 

Hahit at rese arch relevant to gr oundfish populations was in the area 
of ph,ysioJ,oq ical ecoloqy . Emphasis continued to be placed on hydro ­
carbon proh l ems i n the ma r i ne environment . Wo r k focussed on the ahilit y 
of s pawn i ng cod to detoxi f y hyd r ocarbons; the e f fect of chronic oil 
expos ure on gonad matu r ation and gamete viabi l ity in cod; development of 
dose -response r elationsh i ps for oi l in sediment in relat i on to flou nder 
feedi ng ; and de t ailed st atistical ana l yses of cod and sculpi n data to 
develop dose-res ponse re lations hips for Venezuelan and Hibernia crude . 

Pelagic Fish 

An eval uation of cape l i n l arva l tox i cit y in rel ation to Hibe rnia 
oil in s ediment s was c ar r i ed ouE. . I he resu l ts i ndic ate sed i me nt oi l 
concentrations o f greate r t han 100 ppm would be require d before toxic i ty 
i s man i fe s t ed. 

Invertebrates 

Habitat r esear ch re l evant to invertebrate populations focussed on 
t he hydr oca r bon detox i fic ation/ deg r ad ing abi li ty of musse l s , fr eshwater 
c lams and soft-shell clams, and on t he pot entia l of lobsters, c lams and 
mussel s for deactivation of chlorination-derived mutagens. 

General 

The presence of mutagens in offshore sediments of the Gulf of St. 
Lawr ence was studied to determi ne whethe r lonq range transport can be an 

. impor t an t vehicle for di ssemi na ting hydr ocarbon mu tage ns, and the i mpor ­
t ance of this source of hydrocarbon compared with petroleum hydro­
carbons. Also, bacterial assays for hydrocarbon-degrading bacteria were 
carried out on coastal sediments to evaluate the usefulness of this 
ap proach as a biological monitor around areas of oil development . 
Research was also initiated to address the controversial question of 
whether oil sinks . 
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SCOTIA FUl'l>Y REGION 

Diadromous and Freshwater 

Res ear ch related t o energy deve lopment i ncluded assessments of 
improvement s t o f ish pas sage ways to r sal mon and alewives; assessment of 
the impact of st re ambed channe l izat ion on sa lmon i d productivity; the 

cal i bration of a model for Atlantic salmon f or settinq maintenance flow 
requirements at water di version and storaae sites; and habi t at inven ­
tories and popul ation assessments of shad in the inner Bay of Fundy to 
provide baseline in f ormation for as sessment of tidal power impacts. 

Research related to forest harvestinq inclurled contin uing evalu-' 
ations of the lonq-term impacts · on forest stre am ecoystems and salmonid 
production in the Nashwaak watershed , and the effect of Matac i l on pond 
microbiology . 

Research related to acid rain included pH monitoring of salmon 
rivers ; measuring acidification impact on stream invertebrates and 
s a lmon ; mit i gat i on by ne utra l ization (wh i ch i nvo l ved l i mi ng of lakes and 
post - applicat ion chemica l and biologica l monito r ing ) ; assessments of the 
e ffect s of aci d preci pi t at i on on aquatic habitat in the Mar itimes , 
specifi cally to ascertain t he stat us o f water chemistry and fis h popu­
lations in representative lakes in New Brunswick and Nova Sco t ia as part 
of the National Lakes Survey , and to unde r take studies o f sa l mon 
recruitment in an acidic stream in S. W. Nova Scotia. 

Ground fish 

Hab itat re l ated resea r ch in support of groundf ish populations 
centered on biochemical indicators_ of sub letha l effects . Research in­
cluded a monthly monitoring of adenylate energy charqe (AEC ) in gills, 
l iver and muscle of sea raven and wi nte r flo under. These data wi l l pro­
vide useful basel ine i nfo r mation and guid anc e fo r choos ing su i table 
aquatic animals for monitor i ng th e effect of po l lutants on AE C. 
Additionally, res ear ch was carried out on po l l ution- stressed cod caught 
near the en t rance of Halifax Harbour . Histopatholoqica l indications of 
chronic liver stress were noted, and evaluation of a poss i ble cause/ 
effect re l at i onshi p with organochlorine compounds is under way. 

Pelagi c Fish 

Habitat related research r e levant to pelagic fish populations 
centered on the e ff ects of persistent or_ganochJ orine pest i cides and 
polychlorinated biph enyls (PCBs) on her ri ng from the Tr init y (SW No va 
Sc_otia ) area, to be compared with a similar stud y of herrin g from the 
Gulf of St . Lawrence . Investigations con t inued on the impl i ca t ions of 
dredgi nq and s poil dump i ng for her r ing in the Miramich i Estuary . The 
first phas e of a mult idisc iplinar y f ie ld and l aborator y study on t he 
effects of silt on herr i ng behav i our was concluded. 
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Invertebrates 

Habitat re l ated research relevant to 
centered around three major areas : e ffects 
nuclea r aromatic hyd rocarbons (PAHs ) , 
organochlorine pesticides and PCB, and 
sublethal effects. 

in ver tebrat e popu l ations 
of heavy metals and poly ­
effec ts of persistent 

biochemica l indicators of 

Research related to the effects of heavy metals included work in 
the Belledune area (Chaleur Ba y in the weste rn Gulf of St . Lawrence) 
with respect to cadmium in lobster and a baseline sur vey of cadmium i n 
scallops collected from 15 commercial sites in the Maritimes . 

Extensive surve ys for PAH in 
Har bour. Investigati on into the 
impounded lobsters was comp l eted . 

l obsters wer e conducted in Sydney 
upt ake and depuration of PAH by 

Ini tia l in vestigations on 
lobsters from Sydney Harbour 
Canadian tolerance guidelines . 

PCB l evels in the hepatopancreas o f 
ind icate tha t l evels may exceed the 

Research continued on the use of biochemical indicators to detect 
sublethal effec_ts of trace levels of pollutants in lobsters. This 
included work to i solate and identify in-vitro steroid ho rmones in an 
attempt to asse s s the effects of po l l ut ants on s teroidogenesis ; a labor ­
atory stud y on the adenylate energy charge (AEC ) and ATPase act i vity in 
lobst ers exposed . to a sublethal level of zinc under flow-throuqh 
conditions; in vestigations t o determ ine the po t ential of a 
metallothionein-l i ke protein (MLP ) as a biochemical indicator in l obster 
and to determine the toxicological signif icance of MLP; and tissue 
studies from lobsters from the Mi ramichi area and from Sydney Harbour. 
The relationship of parasitic infections and qranulomas to pollution 
levels was investiga~ed . 

Marine Plants 

To dete rmin e those aspect s of f isherie s productivit y most vulner ­
able to contamination and to human activity, studi es we r e done on in t er­
tidal loss and on the extent of floating and intertidal standing crop of 
Ascophyllum (wrack ) . 

General 

A number of research projects were not linked directly to any 
particular species group. In relation to energy development, the Bay of 
Fundy Benthic Survey, initiated in , anticipation of t idal and other 
energy - related developments, was completed . 
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The specimen collection and identification centre at St. Andrews, 
N.8. was successfully managed under contract for a second year. 
Monitorinq of the L'Etanq Estuar y in SW New Brunswick, polluted hy pulp 
mill effluent, was continued to develop methodology for assessinq the 
status of aquatic ecoystems subject to anthropoaenic activity. 

GULF (QU~BEC) REGION 

Diadromous and Freshwater Fish 

Research related to acid rain involved the launchinq of proq rams 
to determine whether current water quality on the Nort h Shore of Quebec 

is a threat to Atlantic salmon; to determine how acidification affects 
fish habitats and their subsequent utilization by man; to identify the 
magnitude of the acir:Jification phenomenon and the effects of other 
pollutants on fish and fish habitat; and to determine the nature of the 
damage. 

Other 

The majority of habitat research in the Gulf (Quebec ) Reqion can be 
classi fi ed as qeneral bioloqical oceanoaraphy desioned to contribute to 
our understandinq of marine ecosystems to enable prediction of future 
impacts. The work included microbioloai cal studies at Frohisher Bay as 
par t of the EAMES study; completion of an ice biota ( flora and fauna ) 
study at Frobisher Bay; studies on the rate of lipid and calor i c energy 
accumulation in the Arctic under natural conditions and utilization 
rates under condi tions of stress; completion of the Grand Banks micro­
bioloqy study ; completion of the First yea r of a microbio loay study as 
part of the Baffin Island Oil Spill (B IOS ) st ud y; and assessment of the 
impact of agricultural practices on inter t idal salt marshes in the St. 
Lawrence Estuary . As well, a biblioqraphy of fish habitat in the St. 
Lawrence River and Gulf of St. Lawrence (specifically the Estuary, 
Saquenay Fjord, Maqdalen Islands) was completed. 

Marine Mammals 

Habitat research related to marine mammal populations in the Arctic 
continued with studies on vocalizations and surface behaviour of whi t e 
whales in Lancaster Sound; studies on the use of polynyas by Arctic 
marine mammals; and continuation of monitoring of ringed seal 
populations in Amundsen Gulf and the SE Beaufort Sea. 

\ 

ONTARIO REGION 

All habitat research in the Ontario Region related to freshwater 
fish populations. Studies included investiqation on factors affecting 
phytoplankton productivity in Lake Superior (e.q. light, temperature, 
and phosphorus ) ; participation in the Great Lakes i nternational fish 
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contaminants surveillance progq1m whi ch has an overall objective to 
survey the concentration of cont aminant s in selected species of Great 
Lakes fish and other biota , with the specific purpose of dete rmining 
environmental trends in contaminant l eve l s and relat inq these, where 
possible , to sources of s uch pollution; ongoing develo pment of method­
ology for a fish tissue bank as part of the contaminants surveillance 
program; and investigation into the e ffect of sediment-assoc iated 
contaminants on ph ytoplankton (o f concern due to extensive dredging 
operations i n the Great Lakes nearshore zone) . 

Acid rain studies focussed on a headwater l akes s urve y of habitat 
and biota in central Ontario which aided in the selection of the Algoma 
cal ibrated watershed site . Two levels of studies are beinq carried out : 
extensive survey of lakes throughout Ontario , and process studies 
predom inantly in a single watershed (Turke y Lakes ) in the Alqoma reqion 
of Ontario. 

Research in environmental toxicology continued on both contaminant 
dynamics and their effects, to devel op er it er ia suitable for water 
quality objectives for the protection of aquatic biota; to develop prin­
ciples of aquatic toxicology for assessing the hazards o f contam inan ts 
to aquatic biota; and to develop principles of cont ami nant dynamics for 
contaminant management in aquatic ecosystems. Work focus sed on meta l 
methylation in acidic environments, on mercu r y lev e l s in exploited fi sh 
populations, on lead accumulation by fish exposed to fluctuating concen­
trations of wat erborne lead, on surveys of lead contamination in Lake 
Ontario fish, on contaminant l evels in fish and eggs, on uptake of 
cont aminants by fish, on PCB dynamics in model ecosystems , and on 
cont aminant effects. 

WESTERN REGION 

All habitat research in the Wes t ern Region related to fr eshwater 
fish populations. Studies continued on nort hern reservoir bioloqy and 
fisheries with manuscripts prepared on pre-impoundment and diversion 
studies and on initial impacts of the hydro-electric development on 
South Indi an Lak e . Surveys and experimental studies on mercur y in fi s h 
in new reservoirs were completed. As well , information and advice on 
the fisheries consequences of hydro developments were provided (on 
request) to a number of agencies, corporations and native groups. 

Research continued on aquatic toxicology with emphasis on ecotoxi­
cology, organic chemicals toxicology, pollutant indent ification and 
measurement, and fish toxici ty mechanisms. The ecotoxicology program 
carried out fundamental and applied research to recognize, define and 
provide knowledge needed to prevent deleterious effects of organic and 
inorganic pollutants on freshwater habitats. Effects on both fi s h and 
inverteb rate food resources were studied, using a combinat ion of field 
and laborator y invest igations of lake and river habitats . The organic 
chemicals to ~i cology program continued to investigate the toxicology and 
environmental pathways of experimental pest icides, energy-related organ­
ics, priority pollutants and industrial organics in fish and aquatic 
systems. As well, advice on pesticide regist ra tions was provided . Th e 
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pollutant identification and measurement program continued to conduct 
applied and fundamental research on acidification and pollution prohlems 
of heavy metals in aquatic systems and biota , with an emphasis on deter­
mining the re la tionship between r esults of labo rator y toxicology 
analyses and field observations. The focus of the ongoing fish to xicit y 
mechanisms research is the el uc idation of physiological and biochemic al 
mechanisms whereby toxicants exert their adverse effects upon fish. 
Much of the wo rk in 198 1 focussed on chronic acid stress . 

Research continued on acidification ecotoxicoloqy and in 198 1 
f oc ussed on environmental and chemical factors controlling mercury 
contamination in fish; on testing to det ermine f ish physiological and 
biochemical responses to acid and metal stresses, and measurement of 
ability of f ish to adapt t o those stresses; and on examination of 
embryo l ogical deve l opment of fi s h in whole- lake experiments and in 
controlled laborator y exper iment s with known inputs of pollutants . 

Habitat related research on fish pathobiology ( fish health ) 
included investigations into the epi zootic distribution and etiology of 
naturally occurring tumo rs and diseases of fi shes to provide basic 
information relevant to international invest i gations per tain ing t o fish 
habitat deterioration and environmen t al carcinogenesis . 

Research con tinued in the experim ental lakes program to provide 
small-scale who l e ecosystem tests of i mpo rtant enviro nmental impacts 
(lake acidification, radioactive contaminants and toxic heavy metals ) 
and to evaluate their e ffect s on fishes, fish habitats and water 
quality. Thi s wor k is in response to t he need for such informat ion as a 
basis for environmentally respons ib l e decis ions on energy developments. 

PACIFIC REGION 

Diadromous and Freshwater Fish 

Research continued on fishinq vs fores t r y . interactions in the 
Carnation Creek project which is a baseline study that is providing an 
understanding of the physical and hiological processes with in the wat er­
shed and of th e immediate effects of loqqing and fo r est management 
practices. Work included analysis of benthos samples, gravel samples, 
rainfall, stream flow data and stream temperature data. 

Research continued on pollution ecoloqy to generat e scientific 
knowledge on the environmental factors affecting the s ur vival of juv­
enile salmonids and other resource species. Speci fie work included 
assessment of the effects of municipal wastes discharged into the inter­
tidal zone of the Fraser estuary; identification of contaminan ts i n 
wastewaters and fish tissue; and research into the release of chloroform 
and methylene chloride from chlorinated organic matter. 
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Research continued on coastal habitat ecoloqy as related to 
juvenile salmon, with investigations into the utilization of, dependency 
on, 8nd siqnificance of coas tal habitat s , specifica l l y the Fr aser River 
estuary . \fork on the detritus and hyperbenthic pl ankton of the Fr aser 
River delta was completed. Studies on impacted estuaries included an 
historic evaluation (1951-1981 ) on the chanqes in the Na naimo River 
Delta due to log storaqe, and the evaluation of the recovery of benthic 
habitat followinq log-boom removal. 

Other 

An interpretat i on and report of t he s tudy on t he effects of ocean 
durnpinq in Alberni Inlet was completed . 
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CHAPTER V 

SPECIAL REVIEWS 1981 

In addition to the Reqional PREP process which provides a basic 
project inventory and review/evaluation of achievements aqainst targets, 
a number of special reviews in a national perspective contribute to 
evaluation and planning of programs. The PRE National Summary is one 
such special review. In 1981 other special reviews were done relevant 
to: 

- Canadian Climate Proqram 

- Genetics Research Proqram at NASRC 

- Fish Health Protection Requlatinns 

- Marine Sciences Research Laboratory (in Newfoundland ) 

- COSS and COWW 

- Revitalization of the Pacific Reqion Fish Habitat Management 
Proaram 

- Arctic Fisheries Science Proqrams 

CANADIAN CLIMATE PROGRAM - ANNUAL PROGRAM REVIEW 

The Annual Proqram Review Meetinqs are held in conjunction with 
meetings of the Climate Advisory Committee. The intent of the meetinqs 
is primarily one of program appraisal, l earlinq to definition of prior­
ities. They also help to achieve interdepartmental program intearation 
through communication during the meetinq and through subsequent 
activities. 

Reports on climate-related proqrams in various qo vernment depart­
ments in 1981 are printed in the May 1982 report of the Annual Program 
Review Meetinq of the Climate Advisory Committee of the Canadian Climate 
Proqram. Relevant Fisheries Research programs are described on pages 
46-49. 

GENETICS RESEARCH PROGRAM AT NASRC 

The 44-page report on the Genetics Research Program at the North 
American Salmon Research Centre (NASRC ) in St. Andrews, N.B. is the out­
come of a workshop held in St. Andrews, June 2-4, 1981. The report 
briefly outlines the scienti fie background to the qenetics research 
proqram and summarizes the physical capacity of the NASRC. This is 
followed by discussion and recommendations on traits for selecion, donor 
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stocks, breeding proqram and schedule, control populations, effective 
breedinq population size, and primary data collection. Six appendices 
cover additional hackground information and scientific rationales for 
aspects of the proqram. 

FISH HEALTH PROTECTION REGULATIONS 

Prior to undertaking a major revision of the Manual of Compliance 
to the Fish Health Protection Requlations (implemented in 1977) , a study 
titled "An Evaluation of SamplinD and Diaqnostic Procedures in use under 
the Fish Health Protection Requlations" was conducted under contract to 
evaluate the existing samplinq and diagnostic procedures described in 
the Manual of Compliance. In addition, some of the broader fish health 
issues were examined, including assessment of the impact of the requ­
lations in Canada, need for Canadian sources of diaqnostic reaqents, and 
development of vaccines. 

MARINE SCIENCES RESEARCH LABORATORY 

The MSRL of the Memorial University of Newfoundland in St . John's 
received a DFO qrant of $150 K. Their research activities and achieve­
ments are described in a report to DFO, titled Progress Report for the 
MSRL 1981 / 82. It is orqanized under the following headinqs: 

- Physioloqical and behavioural ecoloqy 
- Physioloay 
- Endocrinoloqy 
- Steroidal Hormones 
- Toxicology and Patholoqy 
- Aquaculture 
- Biological Oceanoqraphy 

COSS and COWW 

The Committee on Seals and Sealina (COSS) and the Committee on 
Whales and Whalina (C OWW ) are two independent advisory committees 
reporting to the Minister of DFO . 

The terms of reference for COSS are to examine all aspects of the 
huntinq of seals in the Northwest Atlantic and Arctic Oceans, and in 
particular to investiqate the economic, sociological, ecological and 
humanitarian aspects ot the seal hunt. The terms of reference for COWW 
include examination of all management and research programs related to 
whales in Canadian waters. Reportinq for both COSS & COWW is done 
through correspondence and meetings with the Minister. 
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REVITALIZATION or THE PACIFIC REGION FISH HABITAT MANAGEMENT PROGRAM 

A full examination of the Departmental Fish Habitat Manaqement 
policies and program was carried out in the Paci fie Re qi on at the 
request of senior management. Research on fish habitat and related 
issues constitutes a substantial part of this program. A 36-paqe report 
titled "Final Report on the 1980-1981 Revitalization of the Pacific 
Reqion Fish Habitat Management Proqram" was submitted in October 1981. 
It describes the process and results of the project, and offers conclu­
sions and recommendations in the areas of policy, proqram, communi­
cations, organization, and co-ordination with ass. 

ARCTIC FISHERIES SCIENCE PROGRAMS 

This is a summary of science activities in the Arctic conducted by 
the Fisheries Manaqement side of DFO, mos tly by the Fisheries Research 
Branches, but includes some operational activities, espec ially in the 
Western and Quebec Regions. It is based on reqional PREP submissions. 
Oceanographic proqrams in the Arctic conducted .by the OSS side of DFO 
are excluded. 

This special focus on the Arctic is in keepinq with developments in 
the north, and with the concerns of native peoples over the renewable 
resource and the habitat on which it depends. The material is organized 
by performer Region (below): Headquarters, Pacific Re gion (Yukon) , 
Western Region (NWT), Quebec, and Newfoundland. A summary table of 
relevant resources is provided. 

Headquarters (Fisheries Research Directorate) 

The Resource Research Branch participates in policy development 
with respect to scientific issues in the Arctic, facilitates coordina­
tion of DFO's various Arctic fisheries research proqrams, and serves as 
a focal point for departmental policy advice on the protection of endan­
gered species. 

The Branch coordinated scientific input for a departmental review 
of the status of the bowhead whale and for development of a policy 
position on aboriainal hunting. Staff coordinated provision of appro­
priate scienti fie expertise for the independent review of the bowhead 
question conducted by the Committee on Whales and Whaling. 

As part of Canada's ongoing commitment to the Scientific Committee 
of the International Whalina Commission, the Branch orqanized a depart­
mental review of past Arctic whale research activities and future 
plans. A summary report is beinq prepared. 

Staff contributed to the clarification of Canada's position on 
listing of species under the Convention on Internatinal Trade in 
Endangered Species (CITES); they also played an active role in neqoti-
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ations to ensure that only legitimately endangered species are listed. 
Input was also provided to the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC). 

Pacific Region (~ukon Territory) 

The Department has responsibility for managing freshwater fish as 
well as anadromous species in the Yukon Territory. Management is 
carried out by the Fraser River, Northern B.C. and Yukon Division of the 
Pacific Region, with the Division head office located in New 
Westminister, 8.C. and a local office in Whitehorse. The Whitehorse 
office is the base for several fishery officers and a small biological 
unit. The biological unit undertakes stock assessment programs designed 
to aid in the establishment of regulations and lonq-term management 
strategies. 

A salmon counting weir on the Klukshu River, a tributary of th e 
Tatshenshini River (Alsek system ) , was in operation for the sixth 
consecutive year to enumerate the escapement of sockeye, chinook and 
coho to this stream. In addition, salmon were sampled for l ength, 
weight, sex and age, and a small creel census was undertaken to estimate 
the harvest by anglers. 

The commercial catch of salmon in the vicinity of Dawson was 
sampled as in previous years for length, weight, sex and age. 
Subsistence and domestic fisheries were monitored along a 480 km stretch 
of the Yukon River between Dawson City and Carmacks, and also on t he 
Pelly River between the Yukon River and Pelly Crossing. 

The escapement of chinook salmon through the Whitehorse fi shway was 
monitored again; the 1981 escapement was the second highest on record. 

A survey of Yukon lakes was undertaken by FRB staff in 1981 to 
provide productivity estimates to assist in establishing regulations for 
the sport and commercial fisheries. The measure of productivity used 
was the morphoedaphic index ( total dissolved solids divided by mean 
depth) and this was calculated for 52 lakes. Total dissolved solids 
were determined for an additional 15 lakes. The results indicated that 
Yukon lakes are generally of low productivity and could easily be 
overfished if not carefully managed. 

Western Region - (~orthwe~t 1~rritories) 

= Fishery management field activities included investigations into 
both freshwater and anadromous fisheries. Biological data on 
commercial, sports and subsistence (domestic food ) catches were 
collected. 

Monitoring of the commercial fisheries were continued on Great 
Slave Lake, Victoria Island (Cambridge Bay area) and along the Keewatin 
coast as were as stock assessment studies on Great Slave Lake whitefish 
populations and Wellington Bay (Victoria Island ) anadromous Arctic char 



Table V-1 Arctic Fisheries Science Resources in DFO, FY 1981/82 

($ x100) 
External 

Reqion and Proqram PY O&H CAP Sources Total 

l. Headquarters 
Policy and Proqrammes 2. f) 

2. Pacific 
Fisheries Resources 4.0 6 .o 6.0 

3 . Western 
Arctic Marine Ecoloqy 12. 0 200.fl 106.5 306.5 
Arctic Marine Mammals 4.2 49.0 49.0 
Arctic Fish 1.8 21.0 21.0 
Conservation and Protection 12.5 90.5 90. 5 
Fishinq anrl Industry Services 2.0 30.fl 30.0 

-.J 

4. Quebec vi 

Marine Mammals 3.0 40.7 25 . 3 66.0 
Marine anrl An adromous Fish 3.0 4.7 3.0 7.7 
Arctic Oceanoqraphy 10.0 74.6 10.0 35 .4 120.0 

5 . Newfoundland 
Arctic Char 4.5 43.0 3.5 50.0 96.5 
Greenland Fisheries Investiqations 1. 7 20.0 20.0 

(Atlantic Salmon) 
Hurlson Strait/Unqava Ray Shrimp 1.3 45.0 5.0 50.0 

Assessments 
Marine Fisheries Manaqement 3.4 16 .3 16. 3 

65.40 640.8 120. 0 118.70 879.50 

Sa .l<=lfies in DFO 1,877.4 
VessP.l Charters 375.0 
Total 3,131.9 
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populations. Preliminary work was also done on the feasibility of 
commercially harvesting herring for their roe in Tuktoyaktuk area. The 
experimental fish weir (Saputit ) projec t at Jayco Ri ve r (Victori a 
Island ) was concluded. 

Marine mammal field activities included monitoring of the Mackenzie 
Delta beluga hunt. Six local Inuit were contracted to observe the hunt 
in camps between Shingle Point and Tuktoyaktuk. Over 75% of all hunters 
were interviewed and data were obtained on hunting effort and on numbers 
of animals caught and lost. Landed whales were ex amined to develop 
population parameters. 

Aerial surveys were conducted on beluga in Cumberland Sound durinq 
early August, and also along the west coast of Hudson Bay from Fort 
Se vern (Ontario ) to Rankin Inlet (N\'/T ) in Jul y, and from Repul se Ba y 
(MVT ) to the Nelson River (Manitoba ) in August. 

Fish Habitat 

A number of studies were conducted with the overall objective of 
defining the anadromous and freshwater fisheries resources of the s outh 
Beaufort Sea area and the extent to which these resources could be 
affected by the development of hydrocarbon resources in the reqion. 
Hydro-acoustic (echo-sounding ) t echn i ques were used to delineate 
discrete pre-spawning aggregations of fi s h in the Mackenzie Delta and 
River. 

Studies to describe the fish resources of Tuktoyaktuk Harbour were 
initiated. In addition, studies were initiated on two watersheds drain­
ing into the harbour to determine the extent to which these systems are 
utilized as feeding, spawning, rearing and overwintering areas by 
anadromous coregonids and other fish species. 

Staff participated in a joint DFO-DIAND program to monitor the 
effects of effluent from the Nanisivik lead-zinc mine on Baffin Island. 
A similar monitoring program was carried out at the Polaris Mine on 
Little Cornwallis Island, which began operations in late 1981. 

A project was initiated to prepare a fish and marine mammal inven­
tory and habitat sensitivity maps of the Beaufort Sea area. Arctic 
land-use mapping surveys of various watersheds on Victoria, Kinq, 
William and Prince of Wales Islands were undertaken under contract. 
Maps have been prepared on watershed characteristics and catch infor­
mation, along with a report describing the techniques utilized. 

Staff participated in the review of several major industrial 
projects in the region, prepared policy and guidelines cncerning the use 
of explosives in the waters of the NWT, and pr epared draft gui del i nes 
for dredging projects. 

Research continued through the year on the physical, chemical and 
biological processes of Arctic fresh and marine waters, and on the 
impact of .man's activities alter aquatic habitats. 
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The problem of the source, sinks and cycling of the natural uranium 
series elements in lakes, streams, and the estuary at Saqvaqjuac (40 km 
north of Chesterfield Inlet) were studied. Samples of freshwater fish, 
estuarine fish, crabs, kelps, seal, walrus, and polar bear have been 
obtained to determine the accumulation of uranium series elements in the 
food chain. Sediment cores of freshwater lakes and the Saqvaqjuac 
Estuary are beinq analyzed for natural radionuclides, bomb fallout 
nuclides, and fallout of lead and mercury. 

Freshwater phytoplankton and zooplankton research was done at 
Saqvaqjuac on control lakes, nitrogen-fertilized lakes, and phosphorus­
fertilized lakes. Samples of lake zooplankton from the Arctic i s lands 
and mainland NWT and Yukon are being us ed in zoogeographic sturli es. 

Industry Services 

Four out of five registered fish processing plants were formall y 
surveyed in the NWT to determine their ability to maintain certification 
status; more than 180 inspections were carried out to monitor compliance 
to operational requirements. In addition, over 600 microbiological 
analyses were performed on fish from subsistence fisheries. 

Thirty-three of approximately 80 commercial fishing vessels were 
inspected, and approximately 2.8 million pounds of fish products in the 
NWT were subject to inspection in 1981. A total of l, 683 samples of 
aquatic biota taken in 1980 and 1981 from a mine site in the NWT were 
analyzed, with 14,150 analyses completed for mercury, arsenic, selenium, 
lead, cadmium and zinc. Five vessels were surveyed to determine their 
ability to meet new vessel certification requirements under the Quality 
Improvement Program. 

Major activities in fisheries development included: 

- A project to test the feasibility of a gillnet fishery to harvest 
Pacific herring in the Mackenzie Delta area and to determine the time 
of roe maturity from that species as a potential cured roe product. 
The results of the roe processing were satisfactory both in terms of 

- An investiqation was conducted on the use of lake whitefish and broad 
whitefish -as possible sources of caviar. Sufficient data were 
obtained to indicate that broad whitefish is an appropriate source of 
roe for a high-quality caviar product. 

- A project with local Inuit fishermen was done to test the feasibility 
of a modified saputit (fish weir) harvesting method for Arctic char on 
the Jayco river on Victoria Island. 

Conservation and Protection 

For purposes of conservation and protection the Northwest 
Terri tori es are divided into five sub-districts, with headquarters in 
Yellowknife. Fishery officers were involved in the enforcement of the 



- 78 -

Fisheries Act and relevant regulations. They were also engaged in the 
collection of harvest data, conservation education, habitat protection, 
and other activities of the Department in the north. Staff par ticipated 
in fiv e i nterdepartmental · and territorial government comm i tt ees where 
terms and conditions were developed and incorporated into licences or 
permits issued by other agencies. Staff also participat~d in eight 
advisory resource-use committees. 

Quebec Region 

Arctic Whales 

A survey of wintering beluga whales was carried out under a 
contract funded by the Western Region. This work complemented t he stud y 
of beluga in Northern Quebec. A second year of be luga behavioral data 
was gathered from Cunningham Inlet. A team attempted to investigate the 
entrapment of narwhals in Quillham Bay, but were hamp e red by bad wea ther 
and ice conditions. 

Arctic Seals 

The analysis of data from Holman Island was completed and a mono­
qraph is being prepared on the ringed seal populations. A technical 
report on bearded seal biology was released. A paper was published on 
marine mammals on "Polynyas" in the Canadian Ar ctic. A study was 
initiated in collaboration with McGill University on predation of ringed 
seals by Arctic fox. Further data were collected on the biology of 
ringed seals in the Holman Island area. 

Arctic Marine and Anadromous Fish 

Data for 54 marine species of fishes has been computerized and 
verified, leaving only four species to be completed. Programs were pre­
pared for a series of statistical analyses on each species, and statis­
tics on growth and maturity have been computed where sufficient data 
were available. Computer maps of individual species distributions have 
been plotted from samples collected in the period 1955-77. Preliminary 
illustrations and maps have been prepared for an Atlas of Marine Fishes 
of Arctic Canada being produced in conjunction with NMNS, Ottawa. The 
text of a report on fishes of the Beaufort Sea is in the final stages 
for publi cation. 

Arctic Biological Oceanography 

Marine Plants 

A checklist of marine phytoplankton and sea-ice microalgae from the 
Canadian Arctic was completed. A report n the sea-ice microalgae of 
Frobisher Bay is in the final stages of preparation. This program was 
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partially funded by the private sector. A manuscript on the in-situ 
growth rates of Arctic marine phytoplankton in Frobisher Bay is nearly 
completed. 

Continuinq studies on standinq stock, species composition, vertical 
distribution, -community structure; and rate of primary production of 
marine phytoplankton and sea-ice microalqae in relation to environmental 
factors were conducted in Frobisher Bay durinq the open water as well as 
ice seasons. Primary production rates of seaweed were measured, as were 
diurnal variations ih chlorophyll and phytoplankton abundance throuqh a 
full tidal cycle. 

Zooplankton 

A study of animals livinq within the sea ice was completed and has 
produced the first quantitative data from any Arctic locality on 
predatorprey relationships and the density and abundance of life within 
the ice. A study on the deepwater zooplankton of Eclipse So und was 
conducted and the seasonal movements of a number of species were delin­
iated. 

Work on an up-to-date checklist of Canadian Arctic zooplankton was 
continued. A paper on the factors controlling primary productivity in 
the waters around the Belcher Islanrls was accepterl for publication. 
Successful trials were conducted in the use of underwater television 
cameras for zooplankton investiqations. 

Zoobenthos 

Studies related to detrital fallout were continued. Some proqress 
was made in the preparation of manuscripts of zoobe nthi c i ntertidal 
studies, and of the structure and stability of Arctic zoobenthic 
communities. Progress was made in other continuinq studies at Frobisher 
Bay, Eclipse Sound and Ungava Bay and should be completed next year. 
Other studies on station lists were continued in Hudson Bay, Foxe Basin, 
Coronation Gulf, Franklin and Darnley Bays and the Arctic Archipelago. 

Marine Physiology 

Studies on the four dominant macrozooplankters in Frohisher Bay 
were continued. As the local ecology of these species becomes better 
understood, emphasis will be shifted to the physioloqical aspects of the 
program. Temperature and salinity profiles and biological sampling were 
undertaken in Frobisher Bay. These data, coupled with those from 
sampling of previous years, will be presented in a data report on 
seasonal abundance, population structure, depth distribution and size 
frequency of plankton. 
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Biomass and energy content studies of principal macrozooplankton 
qroups were continued, as were studies on biochemical composition of the 
animals. Metabolic studies desiqned to estimate the relative enerqy 
requirements of major Arctic zooplankton species under field and 
laboratory conditions were undertaken. 

Marine Microbioloqy 

The BIOS oil spill project at Cape Hatt was cont inued under the 
sponsorship of Environment Canada; a report on the 1980 data was issued 
early in 1981. A small project was initiated at Cape Hatt to evaluate 
bacterial activity in under-ice communities. The study of bacterial 
heterotrophy at Frobisher Bay was completed. 

A cooperative proqram with McGill University on petroleum bio­
degradation was initiated in Frobisher Bay. The private sector, in 
con .iunction with Arctic laboratories, funded a pro .iect to assess 
features of microbiology and bioloqical oceanoqraphy of the McKenzie 
Delta. 

Newfoundland Reqion 

Freshwater and Anadromous Fisheries Manaqement 

The Arctic char project serves primarily to provide manaqement 
advice on the status of northern Lahrador char populations and available 
harvests of speci fie stocks for the Inuit subsistence and commercial 
fishery. Analysis of taq returns indicated a seasonal exploitation rate 
of 0.22 and 0.44 for Nain Bay and Tikkoatokak Bay respectively. Catch 
effort statistics for the 1981 commercial fishery show that landinqs 
increased by 38% over 1980, while effort increased by 4% as a result of 
the expanded fishery in the Hebron and Saqlek areas. Analys is of tag 
return and catch/effort statistics has allowed quota reductions in areas 
of over-exploitation (e .g. Nain Bay) and redirection of funding into 
under-utilized areas such as Okak Bay. A cooperative venture between 
the Industrial Development Branch and the Salmon and Char Management 
Section permitted monitorin9 of the char migration on the Ikarut River. 

Other selected involvements included an arranqement for electro­
phoretic analysis of 500 blood samples by the Freshwater Fisheries 
Research Institute (Drottinaholm, Sweden) for stock identification in 
the northern Labrador char populations. A cooperative proaram was also 
undertaken with the Freshwater Institute (Winnipeg ) where 80,000 char 
eggs were hatched to examine growth, genetics and nutritional require­
ments. Two papers on Arctic char stocks of northern Labrador were 
presented at the International Symposium on Arctic char in Winnipeg. An 
assessment of arctic char stocks was provided to CAFSAC. 
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West Greenland fishery Investiaations 

This program provides an annual assessment of the proportion of 
orth American Atlantic salmon cauqht at West Greenland. It also 

involves research to improve the quality of advice toward limitinq the 
effects of this fishery on North American salmon stocks and fisheries. 
In 1981, siqnificant contributions were made to the ICES North Atlantic 
Salmon Workinq Group, and collaborative research was carried out with 
Danish scientists and the Scottish Department of Aqriculture. Bioloq­
ical samplinq perrnitted the prediction of smaller-than-normal salmon 
returning to home rivers in Europe and an increase in the proportion of 
North American salmon at West Greenland in response to stock rebuildinq 
efforts. 

Shrimp Biology and Assessment - Hudson Strait/Ungava Bay 

The objective of this project is to provide scientific advice for 
manaqement of the shrimp resources in northern waters, based on an 
understandinq of stock boundaries and relationships, on population 
dynamics and on ecosystem relationships. Shrimp sampled in 1980 were 
analysed for age distribution. Further samples were obtained in 1981. 
Methods of ageinq and results were presented to the Shrimp Aqeinq Work­
shop. Attempts were made to correlate catch rates wit h diel variabil­
ity; comparisons with 1979 and 1980 data indicated differences in abun­
dance which suggests that vertical miqration accounts for only part of 
the variability in catch rates. Resu lts of the research / exploratory 
cruise by the Imapqike Fishery indicated a potential yield of 300-450 
tons of shrimp from the waters off Port Burwell, and 500-700 tons from 
waters west of Resolution Island. 

Marine Fisheries Manaqement 

With respect to the waters of northern Labrador, the main species 
of interest are the Arctic cod, Greenland halibut and qrenadier. 
Samples of Arctic cod were collected from all areas of northern Labrador 
for length, weiqht, sex, maturity and aqe analysis. Vertebral samples 
were analysed for stock discrimination. 

Studies on the life history and biology of the Greenland halibut 
were carried out to update stock assessments and delineate stock bound­
aries. Food, feeding, distribution, and sexual maturity relationships 
are also being studied . A preliminary assessment was done of the 
predator-prey relationship between Greenland hal ibut and shrimp in the 
northern Labrador shrimp fishery. 
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APPENDIX A 

REGIONAL PREP PROCESSES 

The Regional Program Review and Planninq (PREP ) process reviews and 
evaluates the effectiveness, relevance and priority of proqrams in rela­
tion to government policies and client needs. It provides a measure of 
accountability in the development and completion of research activities, 
and is an inteqral part of plannina and budqetinq. 

The outputs of the 1981 / 82 reqional !='REP processes constitute a 
major input to the present document. The backward-looking component 
(Program Review and Evaluation PRE ) qenerates st atements on the 
achievements aqainst plans in the PREP of the previous year (1980/ 81 ) . 
The forward-looking component of the process (planninq, i .e . the final 
'P' in PREP ) qenerates the work plans for the next fiscal year 
( 1982/83 ) . The process takes place October to January, but final docu­
mentation is normally completed only after the end of the Fiscal Year. 
A description of the PREP process for each Reqion is gi ven below. 

NEWFOUN>LAND REGION 

Proaram Review and Evaluation in 1981 centered on the f ollowinq : 

a) effectiveness, relevance, priority and actual effects of proqrams 
and 
activities, taking into account governmental and departmental 
objectives and client needs; and 

b) identification of changes to improve program desiqn and delivery, 
organizational planning and administrative effec tiveness . 

The six stages of the PREP in Newfoundland are described below. 

l. Docunentation 

Standardized formats were developed for the preparation of project 
reports to facilitate: 

consistent quality of documentation; and 

ready access to material in plann ing , budgeting and other exer­
cises throuqhout the year . 

A list of projects was prepared by the Scientific Program 
Co-ordinator in consultation with Program Heads and circulated to 
researchers to ensure that al l activities were covered. 

Accomplishments during the past calendar year were evaluated on the 
basis of research aoals for the year to determine whether these had been 
attained. Additional projects were also listed with relevant 
justification. 
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Researchers were asked to propose research goals for 1982 with 
emphasis on the estahlishment of clear, attainable targets to be 
completed within the next review period. They further contributed to 
the evaluation process by providing brief descriptions of long-term 
objectives, areas and issues of client concern, neqlected areas of 
research and other topics of interest to the Management Committee. 

2. Internal Review 

Internal review varied among Proqrams. In general, review 
procedures were dictated by the requirements of program reports (Stage 
#3) and in-depth evaluation by Management Committee (Stages f/4 & 6) 
outlined below. 

}. Program Reports 

Program reports were submitted in advance of detailed evaluation by 
Management Committee, and included: 

a ) a brief introductory statement describing in general te rms the 
activities, responsibilities and objectives of the Program and 
supportinq Sections as they related to the overall mandate of 
Research and Resource Services; 

b) a summary of major review and evaluation findings and Program 
highlights, with particular emphasis on topics and issues requiring 
further attention by Management Committee; and 

c) a compendium of individual project reports with preliminary revie w 
and evaluation statements by Program Heads. 

4. Project Evaluation by Management Co111T1ittee 

Management Committee evaluated all projects on the basis of project 
reports and preliminary evaluations by Program manaqers. In the 
presentation of individual reports by Program Heads, project strengths 
and weaknesses were to be identified with sufficient information to aid 
the committee in evaluation. 

Projects were appraised in relation to government and departmental 
objectives and client needs with specific attention to effectiveness, 
productivity, quality, relevance, priority, and effects. Evaluation 
comments were recorded by Manaqement Committee, and reports and 
proposals were subsequen tly modified as appropriat e . 

S. Outside Review 

Invitations to interested groups and individuals were forwarded a 
month in advance of scheduled meetings. Those indicating an interest in 
attending received preview information as an aid to discussion. 
Sessions were chaired by the Director and all were attend by Program 
Heads. 
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External Agencies (exclusive of fishing industry). A meeting was 
scheduled with representatives of federal and provincial government 
Departments, Memorial University of Newfoundland, College of Fisheries, 
and other academic institutions, the oil industry, cons ul t ing companies 
and other interested parties. Research staff were encouraged to 
participate in the session. 

Fish~n~ Industry. An in-camera exchange was arranged with members 
of the fis ing industry to provide an opportunity for discussion and 
criticism of research programs and to identify areas and issues of 
industry interest. 

Senior Departmental Personnel. Management Committee met with 
senior Fisheries and Oceans personnel (Regional and external ) to assess 
the relevance of research programs in view of Regional activities and 
requirements and in relation to comments raised by the fishinci industr y 
and other groups. Personnel from outside the Region were also invited 
to participate. Comments, criticisms raised during this stage of the 
review were documented for further consideration by Management 
Committee. 

6. Wrap-up Evaluation by Management Committee 

In advance of wrap-up, an annotated list of issues identified in 
project evaluation, by outside agencies and by members by Management 
Committee were compiled by the Scientific Program Co-ordinator for 
in-depth examination and follow-up. The final evaluation considered 
major review and evaluation findings. 

7. Preparation of Directorate Report 

A final report was prepared by the Scienti fie Program Co-ordiator 
from combined program submissions with sufficient additional information 
to make it suitable for wider public circulation. 

8. Presentation to Regional Director General 

Program Review and Evaluation (1981) findings are presented to and 
reviewed with the Regional Director General, prior to budgeting for the 
new fiscal year. 

SCOTIA-FUNOY REGION 

In late November, 1981 the Division Chiefs were requested to 
complete the modified RAPP forms ( labelled Review Process 1981/82 ) 
according to HQ guidelines. The forms were completed by project leaders 
and submitted via Section Heads and Di vision Chiefs to the Director's 
Office, along with the Operational Plan. This process was completed 
before the end of December, 1981. 



- 4 -

The Branch Director and the four Division Chiefs reviewed the 
program achievements against targets and evaluated the programs for 
effectiveness and efficiency and for relevance to regional and national 
objectives (January, 1982). 

Subsequently, resources tables were compiled to the fourth PAS 
digit as of the end of December, 1981, and revised in May when year-end 
data became available. Rollup statements were added by the Director's 
Office prior to submission of the documentation to Headquarters. 

GULF (QUEBEC) REGION 

A description of the PREP process was not provided by the Gulf 
Region. Three separate sets of meetings were hel d, one each in Moncton, 
Quebec and Ste. Anne de Bellevue. 

HEADQUARTERS 

The small HQ unit combined the PREP process with the staff 
appraisal process. Excerpts from the appraisals, on achievements for 
the elapsed year and goals for the coming year along with goals from the 
previous year, constituted the PREP documentation. The achievements and 
work plans were reviewed by the Directors at a meeting with their staff 
officers. The documentation was presented to the Director General of 
the Fisheries Research Directorate. 

ONTARIO REGION 

Documentation. PREP documentation was draft ed by November 1981. 
It included both a review of programs and proposed plans for the coming 
year. 

Review. Both an internal review 
coordinators) and an external review (with 
groups) were held. The PREP documents were 
made to proposed plans to reflect discussions 

(wi th the three program 
representatives of client 
revised and modifications 
taken. 

Rev is ion. When budgets were distributed in March 1982 the work 
plans -were finalized against actual resources. 

Annual Review. A final version of the PREP documentation was 
printed in September 1982. 

WESTERN REGION 

In the Western Region the PREP Process for the Fisheries Research 
Branch is integrated with the overall regional Review and Planning 
Process (RAPP). Every regional project (basic organizational unit, 
generally equivalent to a regional financial responsibility centre) 
participates in the RAPP and provides the following: 
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inputs for work plans and multi-ye~r .operational .. plani; 
. . ·- . "· .. · .. . · .. . . . ·.. . . ·. . . . . . : .. ·' .. ,• .. ~ . 

forecasts of support service requirements (e.g ~ pers.onn.ei, " EDP, ·: . · 
analytical services, wet lab, etc. ) ; 

. · .. •. 

. ~ •. · .· : ' . · . .. . 

,. 
identification of program and re·s.ource. · -~han"ge!:? within · ·A,.."base ' .: ... .. 

;.• . . .. ... , . . . .... ....... ... allotments; .. · .-. · · 

forecasts of capital and equipment req~i~emen£~; . 
·· . ·. :. ~ ... 

preliminary financial planning (includes external funding); 

a mechanism for evaluation of project performance; 

the formalization of the ~roject obj~cti~e~iettiri~ e~erci$ei. . . 

.·· • : .. · . . · "· ·.·• 

The Research Advisory Council provides the mechanism ' for the 
assessment of plans and performance of all regional research and· science 
projects. For these activities the project RAPP . documentatiqn .. provides " .. . 
the roll-up for the planning and review of individual sub-projects . which 
define the activitiei of individual scientists and biologists. 

1 ) 

2) 

3) 

4) 

The Council's terms of reference were as follows: 

to evaluate sub-project submissions on the basis of whether or not · 
stated objectives were. met .; . . . .' . . . . .1 ~._ .... . >.: . . ~·· ~ ... . 

• .. . 
to advise the Director of ttie . s1.,1bmis$ions whi~h appeared to · he 
defi cient; . · · · · · · · · · · · .. .. · 

to review 
officially 

~ . . . . . : . . . - . . . ..... . .:· . : ·~ .· . .. :· ~ . ·.: · ~: ....... :'":·,. ~ ... :~ ·<: ~:·.:·.~: ·: 
in particular the activities· of · pr.ojepts -. ~hich ~were .. · . . · · · . <· "" 
ended in 1981)82 ·arid .. the: plans for · &ll: .new projec~s.;. . . . ~ · . ~ . . . . : . . . . . . .· . 

to advise the Director on . :o_ther. 'matt~·~s " telatlng ·. to · the .: research ·:· : · .'.. :. : .. . >·<:· .. · 
activities of the Western ~egion~ . . . . . . . 

'•' •• ; : ~ • :· • 
0
1

11 
• " , ; : ' : : I - • - : :- : .. • : • 1 " :. .. .,. • • .' ' :·~ ; •• • • '• • .' ; 

The . f ol,1.-owing \'#e~e. th.~ :. st.~p~ .. t~~eri '.: i t:l J.ne;. J~.t.:~~a~ch: ~·~~vifs.ot.y'.~:co.u~C.~:l;;~. :\::j:.; -:.',"\.:;,?~\ '! 
process: , . 

: : · : .• : 

1) 

2) 

3) 

4) 

. . • • . : . . . : . • ·: · - . : . ·:~ .:. .··; • • " · .· ·• ~ : • • • : . . • . "~ .. . . ~ ~ · ·• ~/ _! . ·· ~: • • ~ . ·."' ~_, · . ~ . ... ;...· " 

individual- projects. · Sl.lbni~_tted ·RAPP .. ~r:id ·· sub.,.p.~oJ·~c~ ,, doc.ume~~att1.<i>,_H':'. r,~;-, ... (~k:~~:-;.1;1ift.':!;. ... ~. 
. . . . ~ ·~ . . . .. ... " .. . " .. : :· ~ ~ .. . • :- ~ · -- ~-:_ . ... . ~ . ; .... : ~ .:. · 4: '.· ..... <; . ~- ~ ·~ ·: . -.. : .. ~~~·., / : .. : .. ~~:: ;·:~~~: · .. ~·; . ·{:~~ 

leaders of new projects .presen.teq . op.en . seminar~: an. tJ:r~.i,r ... P.lans-; .~ ."·~ -·:- · .. "·:»'. ..... ~ .' :~: ::_'-
. . ·.~ . . :.~ '. ·: ..... ~ ~ :· .• . ·. ·~ . . ::."'· ; :. :.: .... ~ ·::.- .. ·~· -~ . ..... ~ ... \ :~· .. . ~ ...... .... -::- .: . :~"-.·~:':.. :...~:.~~ :·. 

all submissions were discussed within the Advisory Cou~cil f . ,._ . ' 

Coundi reported 
projects and on 
Region; 

fo: the ·· Diied:: or·: on ' t~s··:pe'i"f~~:m;~ce" :·6r "ifi.~h~i'aq~·l·,: .· .. -_ .. : ~ .. ...: '/:..·: .. 
the.. ger]eral state of _re~.ea_r,ch · . activ:ttie's in~ the. " ;· :.· · ·:.- ·. :· · 

. . . . . ' -:-- ..... :-.~ .. .. ~ '. ·.'. ·: •.: . ... .. ·~ .. ~ ........ ' " >·:·" ~:.·.·:· .. .. ,~"': :. ... ·,:~ >_.r;·~.::: :~•''°-i . ~:;~ 
. ~ ~ , 

5) the Director reviewed the · Counci i 's : ~omn,ients_-. .. ·witl;l -. ind.iv-idl:l'_8l-~ .. : . · ... '·-,··. :~; . · -· · 
project leaders; · · ·, .. :•." .. ... ·,. · · · · ... , 

~ • • ' "·, ';' , • f ' • • .- ' I • '_.• 

6) the 'Annual RAPP, · R~~ iew of 19.81 /8~2° ·~nd-' i6~~ca:st :·. ~ .. r<J.902).8~ , .:· was" ~: .. :~ .. ·t/> · .·; .: .. ·:,. 
printed. 

· .. -. . 

. : .. .... . . .. ·· .. 
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Normally the process is initiated in October and completed in 
January. In 1981 / 82, because of the reorganization of the Western 
Region, the review process was not started until March . 

PACIFIC REGION 

A call for PREP doc uments on a project basis was issued by the FRB 
Director in late September to descrihe achievements aqainst tarqets for 
the calendar year elapsed and targets for the next year . Du ring October 
each proj ect officer prepared the documentation in consul t at ion with his 
Division Chief . The Research Advisory Board, appointed by the Director 
and including external reviewers ( from FRB Western, SEP and the 
University of B. C. ) , received the documents and heard verbal 
presentations by Section Heacis and by Project Leaders at two we~ks of 
open meet i ngs in November . 

The Board then produced a report for the Dir ec tor of the Fisheries 
Research Branch adv ising him on the scienti fie mer it of the proposals 
and their relevance to departmental mandates . Us i ng this advice and 
tempering it with up-to - date departmental concerns the Di rector, with 
his Assoc iate Director and the Science Coordinator, produced work plans 
and budget allocations for the next fiscal year. 
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APPENDIX B 

PAS DEFINIT_IONS 

Fiscal year 1981 / 82 was the first year that the new Program Acti­
vity Structure (PAS) was used for all DFO finan cial reporting. For 
Fisheries Research programs it had already been used retroactively in 
the 1979 and 1980 Fisheries Program Review National Summaries. The PAS 
was issued as DFO Management Services Bureau Directive 24-80, dated 3 
November 1980, and modified 17 June, 1981 by means of a memo from the 
three ADMs who had science programs ( i.e . AFS, PFF, OSS ) . 

The five-page summary of the PAS for the entire Department ( below) 
is followed by eight , pages of detailed definitions for Fisheries 
Research (PAS 1.4 ) . 



DEPARTMENT OF FISHERIES ANO OCEANS 

PROGRAM ACTIVITY STRUCTURE 

1.0 ACTIVITY - FISHERIES MANAGEMENT 

S. Activity 

1 • 1 Arlministration (FM) 

1.2 Economic Development 

1 • 1 . 1 
1 • 1 • 2 

S.S. Activity 

Manc:1qement 
Support Services 

1.3.3 Ships 

1 • 2. 1 Marketinq 

1.2.2 Economic/Soci al Research 
& Policy An alysis 

1.2.3 Interqovernmental 
Relations 

1.2.4 Statistics 

S.S.S. Activity 

1.1 . 2.1 
1.1. 2.2 
1.1.2.3 
1.1. 2.4 
1. 1. 2 . 5 
1.1.2.6 
1.1.2.7 

1.1. 3 . 1 

1.1.3.2 

1.1. 3 . 3 
1.1.3.4 

1. 2 . 1 .1 
1. 2 . 1.2 

-

-

Communications 
Finance 
Personnel 
Assets Management 
Information Systems 
Library 
Technical Support 

Surveillance & En for cement 
Off shore 
Surveillance & Enforcement 
Inshore 
Research 
Search & Rescue 

'Market Resea rch & Anal ysi s 
Market Promotion & 

Developme nt 

1.2.3.1 International Relations 
1 . 2 . 3.2 Int ernational Trade & 

Development 
1.2.3.3 Federal Provincial Relations 

N 



1.3 

1 .4 

ACTIVITY - FI SHE RIES MANAGEMENT 

S. Activity 

Fisheries Development & 
Fishermen's Assistance 
Pro qr am 

Fisheries Resea rch 

1. 3. 1 

S.S. Activity 

Fisheries Dev.elopment 
Proqrams 

1.3.2 Fishermen's Assistance 
Proqrams 

1. 3. 3 

1. 4. 1 

Special Assistance 
Proqrams 

Resource Assessment 
& Related Research 

1.4.2 Aquaculture & Resource 
Development Research 

1.4.3 Habitat Assessment 
& Related Research 

1 • 3. 1. 1 
1.3.1.2 
1.3.1.3 
1.3.1.4 
1.3.1.5 

1.3.1.6 

,S.S.S. Activity 

Gear Development 
Vessel Development 
Exploratory Fishing 
Processinq Improvement 
Quality Improvement 
Infrastructure 
Self Enforcement Proqram 

1. 3.2.1 Fishing Vessel Insurance 
Plan 

1. 3. 2 .2 Fishinq Vessel Assist ance 
Proqram 

1.3.2.3 Fisheries Prices Support 
Board 

1.3.2.4 Fishermen's Improvement Loan 
Act 

1.3.3.1 
1.3.3.2 
1.3.3.3 
1. 3 .3.4 

1.4.1.1 

1.4.1.2 
1.4.1.3 
1.4.1.4 
1.4.1.5 
1.4.1.6 
1.4.1.7 

1.4.2.1 
1.4.2.2 

1.4.3.1 
1.4.3.2 

Bait Services 
Salmon Compensation 
Community Services 
Buy-hack Program 

Anadromous, Catadromous & 
Freshwater Fish 
Groundfish 
Invertebrates 
Marine Mammals 
Marine Plants 
Pelaqic Fish 
Fisheries Ecoloqy 

Aquaculture 
Resource Development, 
Enhanr.ement 

Aquatic Impact Assessment 
Toxicology & Pollution 

w 



ACTIVITY - FISHERIES MANAGEMENT 

S. Activity 

1.5 Fisheries Operations 

1.6 Small Craft Harbours 

S.S. Activity 

1. 5. 1 Resource Manaqement 

1.5.2 Habitat Manaqement 

1. 5. 3 

1. 5. 4 

1.5.5 

Resource Rehabilitation 
& Enhancement 

Inspection 

Salmonid Enhancement 

1.6.1 Harbour Manaqement & 
Property Administration 

1.6.2 Commercial Fishinq 
Harbours 

1.6 a Ha bOl rs 

S.S.S. Activity 

1. 5. 1.1 Offshore Surveillance & 
Enforcement. 

1.5.1.2 Inshore Surveillance & 
Enforcement 

1.5.1.3 Inland Surveillance & 
Enforcement 

1.5.1.4 Allocation & Requlations 
Development 

1.5.1.5 Licensinq 

1.5.2.1 Habitat Protection and 

1.5.2.2 
1.5.2.3 

1.5.3.1 
1.5.3.2 

1.5.4.1 
1. 5. 4.2 

1.5.5.1 

1.5.5.2 
1.5.5.3 
1.5.5.4 
1.5.5.5 
1.5.5.6 
1.5.5.7 
1.5.5.8 

Operations 
Habitat Planninq 
Habitat Restoration and 
Development 

Rehabilitation & Enhancement 
Prorluc tion Facilities 

Field Inspection 
Laboratory 

SEP Reconnaissance & 
Feasibility 
SEP Public Involvement 
SEP Desiqn 
SEP Construction 
SEP Facility Maintenance 
SEP Facility Operations 
SEP Community Development 
SEP Ass essment Evaluation 
and Manaqement Studies 



2.0 ACTIVITY - OCEAN SCIENCE ANO SURVEYS 

S. Activit}'. S.S. Activity S.S.S. Activity 

2. 1 Admi nistrat ion (OSS) 2. 1 . 1 Management 

2. 1 . 2 Support Services 2.1.2.1 Communications 
2.1.2.2 Finance 
2.1.2.3 Personnel 
2.1.2.4 Assets Management 
2.1.2.5 Information Systems 
2.1.2.6 Library 
2.1.2.7 Technical Support 

2. 1. 3 Ships 2.1.3.1 Oceanoqraphy 
2.1.3.2 Hydroqraphy 
2.1.3.3 Support to Fisheries 

Manaqement 
(J1 

2.1.3.4 Search and Rescue 
2.1.3.5 Support to Other Federal 

Government Departments 
2.1.3.6 Support to Canadian 

Universities 
2.1.3.7 Support to Other Canadian 

Bodies 
2.1 . 3 .8 Support to Non-Canadian 

Aodi es 

2.2 Oceanoqraphy 2. 2 .1 Physical Oceanoqraphy 

2.2.2 Chemical Oceanoqraphy 

2.2.3 Marine Ecology 

2.2.4 Freshwater Ecoloqy 

2.2. 5 Ocean Dumping 



ACTIVITY - OCEAN SCIENCE AND SURVEYS 

S. Activity 

2.3 Hydroqraphy 

S.S. Act_i v it y 

2.2.6 University Subventions 

2.i.7 Ocean Enqineerinq & 
Technoloqy Transfer 

2.2.8 Data Information 

2.3.1 Naviqational Charts 
- Surveys 

2.3.2 Naviqational Charts 
- Production 

2.3.3 Tirles, Current and 
Water Levels 

2.3.4 Sailinq Direction 

2.3.5 Ocean Mappinci 

2.3. 6 Naviqation 

S.S.S. Activity 
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1981/82 DETAILED DEFINITIONS FOR PAS 1.4 

These definitions provide further detail for only the PAS 1.4 items 
in the preceding 5-page summary. 

1.4 Fisheries Research 
----------------------------------------------

Provision of scientific advice relative to the manaqement and 
enhancement of fisheries, habitat and relaterl research. 

1.4.1 

1.4.1.1 
to 

1.4.1.6 

Resource Assessment and Related Research: 

Included under these headings are the following assessment 
studies and bioloqical research on wild stocks: 

Bioloqical studies includirg: 

life history 
food and growth of wild fish 
distribu ti on 
migration 
aqeing 
physiology, including spawninq and reproduction 
mortality and fecundity of wild fish 
diseases and parasi tes of wild fish. 

excluding: 

nutrition and qrowth of hatchery fi s h and fish raised in 
enclosures 

diseases of hatchery fi sh and fish raised in enclosures 
bioenerqetics, foodchain 
mechanisms of factors influencing reproduction 
ichthyoplankton studies 
studies of the impact of human intervention on habitat of 

fish species. 

Population dynamics studies including: 

stock status and stock dynami cs 
stock structure/ discrimination includinq tagging, para­

site indicators, genetic markers 
effects of and management advice for commercial fisheries 
effects of and manaqement advice for recreational 

fisheries 
multi-speci es relationships 
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excluding: 

effects of human in terventi on of fi sh habitat 
effects of enhancement on natural production 
climate and natural environmental variation on wild 
stocks. 

Mathematical studies including: 

modelling dynamics of wild stocks 
field survey design 
development of statistical methodology for projects in 

this sub-suh-activity 
multi-species models 

Data collection and analysis including: 

catch sampling 
abundance surveys of wild stocks, including acoustic work 
collection and analyses of fishinq log books 
sampling discards anrl by-catch 
definition and monitoring of fishing ef fort 

Gear studies including: 

selectivity 
efficiency 

Provision of information and advice to clients and public, 
including: 

explanation of scientific data 
preparation of public information documents 
advice to Canadian commissioners on multi-lateral 

commissions 
provision of management advice 
development of policies concerning harvesting, etc. 

Anadromous, catadromous and freshwater fish: 

Included under this heading are resource assessment studies 
and b1ological research on wild stocks of anadromous, 
catadromous and freshwater fish. 

Species under this headi ng include: 

salmons 
trouts 
gaspereau 
eels 
smelt 
oolichan 
sturgeon 
white fish 
others 
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Ground fish: 

Included under this heading are resource assessment studies 
and biological research on wild stocks of groundfish species. 

Species under this heading include: 

gray cod 
cod 
haddock 
red fish 
ocean perch 
rock fishes 
silver hake 
other hakes 
pollack 
sable fish 
grenadier 
halibut 
flat fishes 
cusk 
sand eels 
wolf fish 
skates 
dogfish 
conger eels 
argentine 
other groundfish . 

Invertebrates: 

Included under this heading are resource assessment studies 
and biological research on wild stocks of invertebrates. 

Species under this heading include : 

lobsters 
crabs 
shrimps, prawns 
oysters 
clams 
geoducks 
mussels 
scallops 
squid 
octopus 
others 

but excludes studies on fish disease and paral ytic shell fish 
disease. 
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Marine Mammals: 

Included under this heading are resource assessment studies 
and bioloqical research on wild stocks of marine mammals. 

Species under this heading include: 

harp seal 
hooded seal 
grey seal 
harbour seal 
ringed seal 
fur seal 
walrus 
narwhal 
beluga 
humpback whale 
killer whale 
sei whale 
porpoise 
dolphin 
other 

also includes physiological studies on 

humane killing 
feeding 

The following types of studies are excluded: 

Research related to impact assessment of site-specific 
development proposals 

Enhancement of marine mammal stocks through human 
intervention 

Physiological studies r e lated to keeping animals in 
captivity 

Marine Plants: 

Included under this heading are resource assessment studies 
and biological research on wild stocks of marine plants. 

Species under this heading include: 

Irish moss 
laver 
other reds 
kelps 
laminaria 
others 
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Studies of wild marine plant populations are included in this 
category. 

qrowth and productivit y studies 
research for optimum harvesting strategies 
impact of harvesting techniques on the resource 
research and development on new and/ or improved har­

vesting techniques 
studies of the impact of human intervention on marine 

plant habitats 
studies of culture of marine plants 
studies of the role of marine plants in marine ecosys t ems 

Pelagic Fish: 

Included under this headinq are resource assessment studies 
and biological research on wild stocks of pelag ic fish. 

Species under this heading include: 

herring 
mackerel 
tunas 
swordfish 
sharks 
capelin 
other pelagics 

Fisheries Ecology: 

This heading includes ecological and multi-species studies in 
support of resource assessment and aquatic climate studies 
relevant to fisheries. 

Subheadings include: 

species interaction and food chain studies (e.g., pre­
dator/prey relationships) 

studies on larval stages: ichthyoplankton 
including migration and spatial distribution 
and zooplankton and nutrients 

studies, 
of phyto 

studies of mechanisms of factors influencing reproductive 
success 

primar y, secondary and other production studies 
climate studies of the impact of natural fluctuations in 

environment on food chains and on fish populations 
ecosystems modelling 
bioenergetics of wild stocks 
immunology and physiology st udies in support of fisher ies 

ecology 
studies on paralytic shellfish disease 
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The following types of studies are excluded: 

assessment of impact o f human interventions on fish and 
the ir habitat, for example: 

studies on man-made reservoirs, including studies on 
species succession, ecology of reservoirs and impact 
assessments 

effects of pollutants, ocean dumping, dredging, etc. on 
fish species 

stock discrimination st udies and studies on parasite / pre y 
relationships 

life histories of commercially important species 
studies on geographical distributi on and migration pat­

terns of commercially important fish species 
studies on year -class fluctuations. 

~qua~ulture and Resol!.rce Development Re9earch: 
I I 

Included under this heading are the following studies con­
cerning fish health research, nutritional research and biolo­
gical studies: 

Fish health research and adv ice for hatchery fish and fish 
raised in enclosures, including: 

infectious diseases and immunology (bacterial, viral, 
parasitological ) 

environmental diseases (stress, genetic abnormalities, 
neoplasia, fouling, wastes, blooms) 

diagnostic surveys and services, inspection, certi fica­
tion 

other 

excluding : 

diseases and parasites of wild 
shellfish disease). 

Nutritional research and advice, 
evaluation, diet formulation and 

environmental and physiological 
strategies and techniques 

fish (e.g ., paralytic 

includi ng: feedstuff 
list mg 
manipulation, rearing 

Reproduction supply research and advice, includinq: 

reproductive physiolog y, endocri nolo gy and behaviour 
genetics and selection programs 
predictive surveys 
environmental and behavioural manipulation 
rear i ng strategies and techniques 

excluding: 

reproduction of wild stocks. 
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Aquaculture: 

Included under this heading are fish health research, nutr i-
tional research, bioloqical studies and systems 
related to fish (finfish, invertebrates, aquatic 
raised in enclosures from younq to marketable stage. 
research and advice includes: 

research 
plants ) 
Systems 

polyculture, experimental ecosystems, production systems 
support technoloqy, enqineerinq research and their 
transfer 

planning, zoninq 
licence and permit systems criteria 

excluded are studies rP,lated to rearinq or manipulation 
leading to release to the wild. 

Resource Development, Enhancement: 

Incll!des manipulation leading to augmentation or restoration 
of common property resources, . or resources harvested in the 
wild, for finfish, invertebrates and marine plants. 

Includes studies related to fish health research, nutri tional 
research and biological st ud ies, as descrihed above, and the 
following systems research and advice: 

ecosystems manipulation (lakes, streams, shorelines, 
nearshore areas) 

production systems, includinq harvest/manaqeability 
support technoloqy, new and improved harvestinq tech­

niques, engineerinq research 

excludes research and advice related to fish raised in enclo­
sures from younq to marketable staae . 

Habitat Assessment and Related Research: 

Includes research carried out in support of Departmental 
management and protection of fish and fish habitat, qenerally 
on the impact of human disruptive activities. The research 
1ncludes work on physical alterations to habitat and investi­
gations related to toxicoloqy and pollution affectinq fish and 
their habitat. Also included is research learlino to restora­
tion and improvement of habitat. 

Aquatic Impact Assessment: 

Includes research on the implications to fisheries of physical 
alterations of habitat such as those posed by: 

altered stream flows 
reservoir construction and operation 

· stream obstructions 
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forest harvesting and log storage 
alteration of foreshore and estuaries areas 
dredging and dumping 
tidal barriers 
temperature changes 

Toxicology and Pollution: 

Includes investigation of the effects of man-induced chemical 
changes on fish and fish habitat such as: 

acid rain 
forest spraying 
pesticides, heavy metals and radionuclides 
industrial chemicals 
industrial, municipal, agr i cultural and other effluents 
leachates from industrial processes and landfill 
hydrocarbons 
test methodology and protocol development for hazard 

assessment 

Includes fish hatchery and similar wastewater assessment, but 
excludes chemical considerations in recycling of water for 
f 1sh culture. 
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APPENDIX C 

PROGRAM-TO-PAS CONVERSION 

The list of regional PREP documents, showing PAS cateqor~es for 
each, constitutes a conversion table from the regional programs and res­
ponsibility centers at several levels, to the national Program Activity 
Structure categories. This provides the audit trail of how project 
costs are distributed to the PAS categories. 

In FY 1981 / 82 the PAS was used for the first time for financial 
reportinq. Each Branch provided it s own conversion of financial col­
lators to PAS categories. At the end of FY 1981 / 82 some codinq adjust­
ments were made as a result of consultations between HQ and each 
Fisheries Research Branch. The resulting PAS coding for 1981 is shown 
below alongside the retroactively introduced coding for 1980. 

In the Newfoundland Region there are only two minor changes in 
coding from 1980 to 1981. In the Scotia-Fundy Region three of the four 
Divisions in FRB submitted PREP documents that were rolled up to the 
level of the 4th PAS digit in each Division, hence the major differences 
in coding between 1980 and 1981. The fourth Division ( IMP) introduced 
some regrouping of projects to more clearly reflect the various PAS 
categories. The Quebec Laborator y and the Arctic Biological Station in 
the Gulf Region show several new programs as a result of added mandates 
due to the establishment of the Gulf Region. In Headquarters two new 
activities were undertaken, i.e. Anadromous Fish and Mathematical Sta­
tistics. The Ontario Region was transferred from the OSS side of DFO 
(PAS 2) to Fisheries Research (PAS 1.4 ) as a result of organizational 
changes. In the Western Region there were minor readjustments. In the 
Pacific Region there was considerable reorganization of projects / pro­
grams, including changes in program titles. These changes are indicated 
by means of of the letter codes. 
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NEWf OU~LAND REGION 

Pr1oqr~ l ,itle 

Director's Office 
Regional Library 
Marine Fisheries Mgmt., Groundfish 

_ Gadoids 
Flatfish 
Redf ish 
Commercial Samplinq 
Foreiqn Co-operative Research 
Population Mechani sms 
Special Projects 

Pelagic, Shellfish and 
Marine Mammal Research 

Pelaqic Fish 
Shelifish 
Marine Mammals 

Freshwater and Anadromous 
Fisheries Manaqement 

Salmon and Char Manaqement 
Freshwater Ecosystems 
Inland Fisheries 
Resource Development 

Experimental Ecoloqy 
Fisheries Ecosystems 
Microbial Chemistry 
Habitat Research and Management 
Biochemical Systematics 
Electronics Development 
Statistics and Computing 
Technical Services 

75?~ 

33?.l 

1980 

1400 
112 

1412 
1412 
1412 
1412 
1412 
1412 

1416 
1413 
1414 

1411 
1432 
1411 
1422 

1417 
1421 
1431 
1412 
1416 
1400 
1400 

PAS. 

+ 25?.l 1432 

+ 67?.l 1432 

GULF (QU~BEC) REGION 

~aboratoire de ,Quebec 
ureau du directeur 

Ecoloqie appliquee-Scientifique 
principal 

Ecosystemes marins 
Habitat du poisson/Pluies acides 
Pelagiques 
Crabes 
Mammiferes St-Laurent 
Poissons anadromes et catadromes 
Invertebres 

50?.l 

9m.; 

80?.l 

1400 

1417 + 50% 1431 

1416 + 1 O?o 1417 

1417 + 2m.; 1431 
1413 

5m.; 

33?.; 

1981 ' 

1400 
112 

1412 
1412 
1412 
1412 
1412 
1412 
1412 

1416 
1413 
1414 

1411 
1432 
1411 
1422 

1417 
1421 
1431 

disbanded 
1416 
1400 
1400 

1400 
1414 

1417 
85% 1432 

1416 
1413 
1414 

80% 1411 

+ 50?.l 1432 

+ 67% 1432 
in 81 / 82 

+ 15?.l 1431 

+ 2m.; 1431 
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GULF (QUtBEC) REGION (Cont'd) 

!Program Title 

Arctic Biological Station 
Administration 
Support Services 
Vessel Operation 
Arctic Biological Oceanography 

Arctic Marine Mammals 

Arctic Marine & Anadromous 
Gulf Mammals-Harp and Hooded Seals 
North Atlantic Whales 
Atlantic Marine Mammals 

Moncton 

1m~ 

50?~ 

PAS 

1980 

1400 
112 
113 
1417 + 2m~ 1432+ 

10% 1431 
1414 + 40% 1431+ 

1m~ 1432 
1417 

1414 

1981 

1400 
112 
113 

70% 1417 + 20?~ 1432+ 
1 o~~ 1431 

50?~ 1414 + 40?~ 1431+ 
1 O?~ 1432 

1417 
1414 
1414 

In FY 1981 / 82 this unit did not have a budqet separate from that of the 
office of the Regional Director General. The research unit consisted of a 
research director and planning staff only. Thus, for year-to-year trending, the 
Gulf Region FRB in 1981 was in effect, still the former Quebec reqion. 

SCOTIA-FUNDY REGION 

Branch Director's Office 
Invertebrates and Marine Plants Divis~on 
Admin. and Support (Div. Chief) 
EDP and Port Sampling 
Crustaceans 
Marine Plants 70% 
Molluscan Section Admin. 
Molluscs Research and assmt. 
Monet on Unit 
Ellerslie Facility 
Shellfish Lease Administration 
Admin. and Support and 

Ecology Modelling 
Fisheries Ecology-Crustacean Shellfish 
Species Interaction 
Molluscs/Fisheries Ecology 
Molluscs/Developmental 

Research and Assessment 
Kelp Resource Model 
Short-Term Charters 

1400 

1413 
1413 
1413 
1415 
1413 
1413 
1413 
112 
151 

+ 30?~ 1417 

1400 

1413 
70?~ 1413 + 30?6 1417 

1415 

1413 
1413 
1413 
151 

60?6 1413 + 20?6 1415 
10?6 1417 + 10% 1422 

1417 
1417 
1417 

1413 
1415 
1133 
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SCOTIA-FUNDY REGION (Cont'd ) 

Program Title 

Marine Fish Division 
D1v1s1on Adm1n1stration 
Groundf ish 

1980 

1410 

Commercial Sampling & Support Serv. 1412 
Res. Vessel Surveys & Gear Studies 1412 
International Research & Samplinq 1412 
Biology and Assessment 

Pelagics 
Commercial Sampling & Support Serv. 
Surveys and Acoustics 
Herring Biology 
Stock Assessment 
Larqe Pelagics 

Fisheries Ecoloqy 
Oceanoqraphic Surveys and 

and Computinq Support 
Scotian Shelf Ichthyoplankton 
Species Interactions 

Marine Mammals 

Fisheries and Environmental Sciences 
Division 

1412 

1416 
1416 
1416 
1416 
1416 

1417 

1417 
1417 
1414 

Division Management 1400 
Fisheries Environmental Coordination 152 
Fisheries Environmental Research 

Marine Toxicology 1417 
Marine Biological Effects 1432 
Environmental Chemistry 1432 
Environmental Chemistry and Toxicoloqy 1432 
Biochemical Toxicoloqy 1432 
Marine Environmental Quality Studies 1432 
Contaminants in Commercial Species 1432 
Endocrinology and Sublethal Effects 1432 

Detection 
Applied Ecology 

Analysis and Assessment 1431 
Fisheries Ecology 1431 
Marine & Estuarine Studies 1431 
Freshwater 1431 

Applied Physiology 
Invertebrate Phystoloqy 1413 
Fish Physiology 1421 
Salmon Genetics 1422 
Environmental 1431 

PAS 

1981 

1410 
1412 

1416 

1417 

1414 
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SCOTIA-FUNDY REGION (Cont'd) 

Program Title 

Disease & Nutrition 
Crustacean Diseases 
Molluscan Diseases 
Fish Diseases 
Invertebrate Nutrition 
Finfish Nutrition 
Experimental Bioloqy 
Aquaculture Coordination 
Fish Health Unit 
Histology 

Fish Habitat Mqmt. 
Resource Related Res. + 30% PSP 
Aquaculture Research 
Enhancement Research 
Aquatic Habitat Research 
Toxicology & Pollution Research 

St. Andrews Administration 
Administration Services 

General 
Research Vessels 

Scientific Support Services 
Administration-Support Services 
Freshwater and Anadromous Division 
Freshwater Division Administration 
Resource Assessment and Related Research 

Analysis and Assessment 
Gulf Salmon Management 
Saint John River Salmon Mqmt. 
Non-Salmon Diadromous 
Mainland Nova Scotia Salmon Manaqement 
Scientific Liaison and Tech. Support 
Graphics and Editing 

Aquaculture and Resource Dev. Research 
Fish Culture Biology 
Salmon Development 
Freshwater Resources 
Mainland Nova Scotia Development 

Habitat Assessment and Related Research 
Environmental Assessment 
Fish Passage Evaluation 

Habitat Management 
Watercourse Alterations 
Fish Passaqe Engineerinq 

1980 

1421 
1421 
1421 
1421 
1421 
1422 
1421 
1421 
1421 
1431 

112 
113 
112 

1400 

1411 
1411 
1411 
1411 
1411 
1411 
1411 

1422 
1422 
1422 
1422 

1431 
1431 

152 
152 

PAS 

1981 

70% 1413 + 30% 1417 
1421 
1422 
1431 
1432 

11 3 

11 2 

1400 

1410 
1410 
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SCOTIA-FUNDY REGION (Cont'd ) 

Proqram Title 

Resource Rehabilitation and Enhancement 
Fish Culture Operations 
Fish Culture Engineering 
Special Projects Engineerinq 
Salmon Enhancement Planning 

Freshwater and Anadromous Division 
Anadromous , Catadr. + FW Fish 
Enhancement ( i ncludes Hatchery Stuciies) 
Aquatic Habitats (FW Habitat Res. ) 
Toxicology and Pollution (Acid Rai n) 
Habitat Protection (Watercourse Al t er. ) 
Habitat Restoration (Fish Passaae Enq. ) 
Rehabilitation and Enhancement 
Production Facilities 

1980 

153 
153 
153 
153 

HEADQUARTERS 

Director-Gene r al 
Contribution to MSRL 
Director 

Resource Res. Br. Mqmt. 
Sealing Contracts, COSS, COWW 

Associate Dir., Resource Assess. 
Anadromous Fish 
Marine Mammals 
Marine Fish 
Resource Eval~ & Computing 
Northern and Inland Fisheries 

Fisheries Ecology 
Mathematical Statistics 
Assoc. Dir., Res. Plan. & Anal. 
Aquac. and Resource Devel.Res.Br. 

111 
1400 

1400 
1414 
141n 

1414 
70?~ 1412 

1410 
1411 
1417 

1400 
1420 

PAS 

+ 30?~ 1416 

1981 

1411 
1422 
1431 
1432 
152 
152 
153 
153 

111 
1400 

1400 
1414 
1410 
1411 
1414 

70% 1412 + 30% 1416 
1410 

50% 1411 + 50% 1414 
1417 
1410 
1400 
1420 



ProQram Title 

Director's Office 
Finance and · Administration 
Surveillance 
Environmental Toxicology 
Ecosystem Studies 

Director FRB 
Aquatic Ecosystems Res. 
Experimental Limnology 
Analytical Services 
Northern Reservoir Biol. 

Admin. 

& Fishes 
Toxicology Section Admin. 
Acidification Ecotoxicoloay 
Fish Toxicity Mechanisms 
Ecotoxicology 
Pollutant Identif. / Measurement 
Organic Chemicals Toxicology 
Fisheries Resources Admin. 
Fish and Marine Mammal Mgt. 

Fish & Marine Research 

Fish Pathobiology 

Aquaculture 
Fish Habitat Section Admin. 
Resource Impact 

Fish Habitat Research 
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ONTAR IO REGION 

1980 

( This Branch 
was part 
of ass 
in 1980) 

WES TERN REG ION 

PAS 

AO ?~ 1400 + 20?~ 150 
1430 
1432 
1430 
1431 
1432 
1432 
1432 
1432 
1432 
1432 
1400 

75?~ 1411 + 20?~ 1514+ 
501 

JO 1414 
45?0 1410 + 3n?a 1417+ 
2ma 1422 + 50J 

JO 1414 
65?a 1421 + 20?~ 1422+ 

15 ?a 1432 
75?a 1421 + 25 ?0 1422 
75?a 1520 + 25?~ 1430 
50?~ 1431 + 40?~ 1521+ 

501 
JO 1432 + 501 

JO 1422 
50?~ 1431 + 50?~ 1432 

1981 

1400 
ll2 

20?0 1417 + 80?~ 1432 
1432 

60?0 1417 + 40?a 1432 

1400 
1430 
1432 
1430 
1431 
1432 
1432 
1432 
1432 
1432 
1432 
1400 

50?~ 1411 + 50?~ 1414 

1411 

65 ?a 1421 + 20?~ 1422+ 
15?~ 1432 

7 5?a 1421 + 25 ?~ 1422 
75?a 1520 + 25?0 1430 

1521 

50?0 1431 + 50?~ 1432 
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PACIFIC REGION 

Proqram Title 

Branch Management 

Fish Culture Research 
Division Management 
Program Support 
Stream Enhancement 

Incubation and Water Quality 
Juvenile Release Strateqies 
Churn Production Requirements 

(Pilot Churn Hatchery ) 
H8tchery Bioloqy II 
Applied Endocrinology 
NAE herrinq irnpoundrnent research 
Fish Nutrition 
Stock Establishment 

Lake Enhancement 
Research and Surveys 
Lake Enrichment Treatment 
Juvenile Salmon Ecoloqy 
Adult Salmon Ecoloqy 
Masset Inlet Enrichment 

Aquaculture 
Chinook Temperature Requirements 
Microbiology - Salmon 
Microbiology - Herring 
Diagnostic Services 
Histological Services 
Disease Control Research 
Parasitology 
Parasite - Stock I.D. 

Fish Health and Parasitoloqy 
Section Management and INPFC 
Disease Control Research 
Diagnostic Service 
Histological Services 
Parasitology 
Parasite - Stock I.D. 

1980 

1400 

1420 
1422 

1422 
1422 
1422 

1422 
1422 
1422 
1422 
1422 

1422 
1422 
1422 
1422 
1422 
1421 
1422 
1422 
1422 
1422 
1422 
1422 
1422 
1422 

k 
i 
J 
l 

al 

PAS 

1981 

a 
an 
b 

c 
am 

d 
e 
f 
q 

h 

l 

j 
k 
l 

al 

1422 
1422 
1422 
1422 
1422 
1422 

Letter code indicates projects under the same or similar title but in different 
Sections in the two years. 
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PACIFIC REGION (Cont'd) 

Program Tipe 

Fish Culture Research 
Salmon Aquaculture 
Incubation/Water Quality 
Incubation/Basic Studies 
Fish Culture Research Station 
Controlled Reproduction 
Fish Nutrition/ Smalt Qualit y 
Stress and Histophysioloqy Evaluation 
Time and Size Release Studies 
Smolting Requirements 

Enrichment Research 
Lake Enrichment 
Lake Enrichment Administration 
Juvenile Salmon Ecology 
Adult Salmon Ecology 
Research and Surveys 
Lake Enrichment Treatment 
Monitoring 
Fraser River Baseline Studies 
Stream Enhancement 

Herring Division . 
D1v1s1on Management 
Offshore Herring Assmt. 
Population Dynamics (summary) 

Stock Assessment 
Stock Identification 

Spawn Assessment 
Methodology Review 
Diving Surveys 
Spawn Distribution on kelp 
Spawning Ground Veg. Mapping 
External Review of Mapping 

Gear Impact 
Effects on Spawning Grounds 
Effects on Fish 
Effects of Dropout 

Life History 
Larval Ecoloqy 
Larval Feeding 
Completion of Current Projects 
Maturation 
Species Interaction 
Herring Distribution 
Juvenile Biology 

1980 

h 
a 
a 

am 

am 

f 
g 
d 
e 

1416 
1416 

1416 
1416 

1416 
1416 
1416 
1416 
1416 

1416 
1416 
1416 

1416 
1416 
1416 
1416 
1416 
1416 
1416 

f'AS 

1981 

1421 
1422 
1422 
1422 
1422 
1422 
1422 
1422 
1422 

1422 
1422 
1422 
1422 
1422 
1422 
1422 
1422 
1422 

m 
n 

0 

0 

p 
p 
p 
p 
p 

q 
q 

r 

r 
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PACIFIC REGION (Cont'd) 

Program Title 

Herrinq Section 
Sec hon Manaqement 
Herrinq Population Dynamics 
Herrinq Spawning Dynamics 
Herring Early Growth 
Herrinq Bioloqy 
Spawn Surveys 
Stock Identification (T aqriinq) 
Offshore Herring Stock Assessment 
Herring Impoundment Sturlies 
Lamprey 

Salmon Fisheries Bioloqy 
Division Manaqement 
Early Ocean Survival 
Population Dynamics 

West Coast Coho & Chinook 
Ocean Climate 
Fisheries Oceanography 
Pop. Dyn. International 
Chum Assessment and Ecoloay 
Fishery Modelling 
Population Biometrics 
Chinook assess. and Ecoloqy 
Stock Identification 
Genetics 
Habitat Research and Mgmt. 
Watershed Ecoloqy 
Pollution Ecology Program 
Marine Pollution 
Coastal Habitat Ecology 
Estuarine Ecology 
Lamprey 
Salmon Bioloqy Section 
Section Management 
Marine Mammals-Fur Seals 
Marine Mammals-Large Whales 
Marine Mammals-Killer Whales 
Babine Sockeye 
Salmon Genetics 
International Salmon 

Surveys 

Stock definition in chinook salmon 
Salmon Genetics - Selective Breeding 
Salmon Behaviour 

1980 

m 
0 

p 
q 
r 

n 
c 

aa 

1410* 
1411 

1411 
1411 
1411 
1411 
1411 
1411 
1411 
1411 
14·11 
1411 
1430* 
1431 
1432 
1432 
1431 
1431 
1411 

ab 

w 
s 

PAS 

1981 

1416 
1416 
1416 
1416 
1416 
1416 
1416 
1416 
1416 
1411 

s 
t 
u 
u 

v 
w 
x 

y 

z 

aa 

1411 
1414 
1414 
1414 
1411 
1411 
1411 
1411 
1411 
1411 
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PACIFIC REGION (Cont'd ) 

ProQram Title 

Salmon Behaviour - Parasitoloqy 
Salmon Ecoloqy 
Professional Development 

Salmon Population Section 
Section Manaqement 
Chum Production Requirements 
Stock Id. 
Stock Abundance Estimation 
Chum Salmon 
Modelling and Biometrics 
West Coast Troll Survey 

Salmon Habitat Section 
Management 
Pollution Ecoloqy 
Placer Mining - Salmon Interaction 
Fisheries Forestry Interactions 

Carnation Creek 
Coastal Habitat Ecology 
Northern Fish Habitat Research 

Marine Fisheries Biology 
Division Management 
Fur Seals 
Seal anrl Sea Lion Predation 
Ground fish 

Program Management 
Species Interactions 
Aqe Determination Unit 
Stock Assmnt. & Biology I 
Stock Assmnt. & Biology II 
Stock Assmnt. & Bioloqy III 
Statistics and Sampling 
Stock Assmnt. & Rockfish Biology IV 
Stock Assmnt. & Bioloqy V 
Stock Assmnt. & Biology VI 
Stock Assmnt. & Bioloqy VII 
Stock Assmnt. & Biology VIII 

1980 

b 
v 

t 
u 

x 
y 

z 

1410* 
1414 
1414 

1412 
1412 
1412 
1412 
1412 
1412 
1412 
1412 
1412 
1412 
1412 
1412 

PAS 

1981 

1411 
1417 
1411 

1411 
1411 
1411 
1411 
1411 
1411 
1411 

1431 
1432 
14.31 

1431 
1431 
1431 

ab 
ac 

ad 

ae 
af 

ag 
ah 
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PACIFIC REGION (Cont'd ) 

Proqram Title 

Crustacea 
Abalone 
Clams and Oysters 
Zooplankton Harvest 
Plankton Test Fishing 
Geoduck Population 
Squid 
Mussel Culture 
Fish Holrlings 

Rosewall Creek 
West Vancouver 
Nanaimo 

Ecoloay (was called Eqg & Larval 
Fish Survey in 1979 ) 

Groundfish Section 
Section Management 
Stock Assessment & Bioloay I 
Rockfish Research 
Pacific cod-Flatfish Linqcod 
Analytical Methods 
Statistics and Sampling 
Aqe Determination Unit 
Aibacore and other studies 
Hydroacoustics 

Shellfish Section 
Section Management 
Crab Biology 
Shrimp 

1980 

1413 
1413 
1413 
1413 
1413 
1413 
1413 
1413 

1411 
1411 
1411 

1417 

ad 
af 
ah 

ag 
ae 

Abalone, etc. ai 
Clams aj 
Oysters and mussels aj 
Invertebrates 
Squid ak 

Fisheries Ecology 
Marine Fisheries Ecology 
Oceanographic Information Service 
Ocean Climate - Fisheries 

PAS 
1981 

ai 
aj 

ak 

1412 
1412 
1412 
1412 
141 2 
1412 
1412 
1412 
1412 

1413 
1413 
1413 
1413 
1413 
1413 
1413 
1413 

1417 
1417 
1417 

* In the Pacific Reqion the three activities identified with an asterisk 
had no expenditures aoainst them, since the management funct ions were 
prorated into 4th PAS-digit cateqories. Thi s is the preferred way of 
displaying Section and Division management expenditures. 
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APPENDIX D 

1981 FISHERIES RESEARCH BRANCH PUBLICATIONS 

The three lists of publications for 1981 represent the scientific 
publication output of the six reqional Fisheries Research Branches and 
the Fisheries Research Directorate in Ottawa. 

Publications were qrouped into three categories: primary (p. 2-14) , 
uncategorized (p. 15-20) and secondary (p. 21-50 ) . The criteria for in­
clusion as primary publications are first disclosure of original data in 
refereed journals of wide circulation; t'1is includes s iqni ficant syn­
theses and critical reviews. Secondary publications include DF.O Tech­
nical Reports, Manuscript Reports and Data Reports, as well as most 
research document s published by organizations such as NAFO, ICES, 
CAFSAC, ICCAT, !WC, etc. Those that could not readil y be categorized 
into the above two qroups were labelled 'uncategorized'. Contributions 
to symposia publications and chapters in books were generally put in the 
'uncategorized' qroup. Published abstracts and book reviews are in th e 
'secondary' group. 

Each reference is identified by a letter code in the right hand 
margin denoting the Fisheries Management Reqion, as follows: 

N - Newfoundland 
S - Scotia Fundy 
G - Gulf (excludes Quehec ) 
Q - Quebec 
H - Headquarters (Ottawa ) 
0 - Ontario 
W - Western 
P - Paci fie 

In cases of joint authorship in vol vinq different reqions, each 
reqion is identified in the sequence of authors, e. q . SG, PW, HNO, etc. 



- 2 -

PRIMARY PUBLICATIONS - 1981 

Ackman, R.G., C.A. Eaton, J.C. Cipos and N.F. Crewe. 1981. Oriqin of S 
cis-9, trans-11 and trans-9 trans-11 - octadecadienoic acids in depot 
fat of primates fed a diet rich in lard and corn oil and impli cations 
for the human diet. Can . Inst . Food Sci. Technol . J. 14: 103-107. 

Aiken, D.E. and W.W. Younq-Lai. 1981. Dactylotomy, chelotomy and S 
dactylostasis: methods for enhancinq survival and qrowth of smal l 
lobsters (Homarus americanus ) in communal conditions. Aquaculture 
22 : 45-52. 

Anderson, J.T. and S.A. Akenhead. 1981. Distribut ion and ab undance of N 
redfish and cod larvae on Flemish Cap in 1978 and 1979. NAFO Sci . 
Coun . Studies 1: 57 - 63 . 

Anderson, J.T., J.C. Roff and J. Gerrath. 1981 . The diatoms and N 
dinoflaqell at es of Hudson Bay. Can. J . Aot. 59: 1793 -181 0. 

Antia, N.J. and M.E. Klut . 1981. Fl uoride addition effects on euryhal ine P 
phytoplankton qrowth in nutr ient-enriched seawater a t an estuarine 
level of salinit y. Bot. Mar. 24 : 147-152. 

Appy, R.G. and M.J. Dadswel l. 1981. Marine and estuarine piscicolid S 
leeches (Hirudinea) of the Bay of Fundy and adjacent waters with a 
key to species. Can. J. Zool. 59 : 183-192. 

Arnason, A.N. and K.H. Mills. 1981 . Rias and loss of precision due to W 
taq loss in Jolly-Seber estimates for mark-recapture experiments. 
Can. J. Fish. Aquat. Sci. 38 : 1077-1095. 

Atkinson, D.B. 1981. Partial lenqth as a replacement for total l enqth in N 
measur inq qrenadiers. J. No r thw . Atl. Fi s h. Sci . 2: 53 -56. 

Banoub, J .H. 1981. Structural investiqations on the core oliqosaccharide N 
Aeromonas hydrophila (Chemotype III ) lipopolysacchar1de. Carbohydr . 
Res. 98: 93-103. 

Banoub, J.H. and D.H. Shaw. 1981. Isolation and characterization of N 
3-acetamido-3, 6-dideoxy-L-qlucose from the core oliaosaccharides 
obtained from the aquatic qram neqative bacteria Aeromonas hydrophila 
and Vibrio anguillarum. Can. J. Biochem. 59: 877-879. 

Beamish, R.J. and D.A. Fournier. 1981. A method for comparinq the P 
precision of a set of aqe determinations. Can. J. Fish. Aquat. Sci. 
38 : 982-983 . 

Beland, K.F., F.L. Roberts and R.L. Saunders . 1981. Evidence of Salmo S 
salar x Salmo trutta hybridization in a No r t h American river.---r8n. 
J. Fish. Aquat. Sci. 38: 552-554. 

Berland, B. 1981 . An anisakid nematode larva with aberrant appendi x. P 
· Sarsia 66 : 317-318. 



- 3 -

PRIMARY PUBLICATIONS - 1981 

Borqmann, U. 1981. Determination of free metal ion concentrations using N 
hioassays. Can. J. Fish. Aquat. Sci. 38: 999-1002. 

Bowen, W.D., C.K. Capstick and D.E. Serqeant. 1981. Temporal chanqes in N Q 
the reproductive potential of female harp seals (Paoophilus 
groenlandicus). Can. J. Fish. Aquat. Sci. 38: 495-503. 

Breiwick, J.M., E.D. Mitchell and D.G. Chapman. 1981. Estimated initial Q 
population size of the Berinq Sea stock of bowhead whale, Balaena 
mysticetus: an iterative method. Fish. Rull. 78: 843-853 . 

Brett, J.R. and J.M. Blackburn. 19R1. Oxyqen requirements for qrowth of P 
younq coho (Oncorh ynchus kisutch ) and socke ye (0 . nerka ) salmon at 
15°C. Can. J. Fish. Aquat. Sci. 38: 399-404. 

Brown, S.B. and T.J. Hara. 1981. Accumulation of ch emostimulatory amino W 
acids by a sedimentable fraction isolated from olfactory rosettes of 
rainbow trout (Salmo qairdneri ) . Riochem. Riophys. Acta 675: 
149-162. 

Burns, B.G., C.J. Musial and J.F. Uthe. 1981. Novel cleanup method for S 
quantitative qas chromatoqraohic determination of trace amounts of 
di(2-ethylhexyl ) phthalate in fish lipid. J. Assoc. Off. Anal. 
Chem. 64 : 282-286. 

Castaqnolli, N. and E.M. Donaldson. 
of the pacu (Colossoma mitrei ) . 

1981. Induced ovulation and rearinq 
Aquaculture 25: 275-279 . 

p 

Chadwick, E.M.P. and W.J. Bruce. 1981. Ranqe extension of steelhead N 
trout (Salmo aairdneri) in Newfoundland. Nat. Can. 108: 301-303. 

Clarke, W.C., J.E. Shelbourn and J.R. Brett. 1981. Effect of artificial P 
photoperiod cycles, temperature, and salinity on qrowth and smoltino 
in underyearling coho (Oncorhynchus kisutch) , chinook 
(0. tshawytscha ) , and sockeye (0. nerka ) salmon. Aquaculture 22: 
105-116 

Clayton, J.W. 1981. The stock concept and the uncouplinq of organismal W 
and molecular evolution. Can . J. Fish. Aquat. Sci. 38: 1515-1522. 

Cone, D.K. 1981. Gyrodactylus pleuronecti n. sp. (Monoqenea) from winter N 
flounder (Pseudopleuronectes americanus) in Newfoundland, Canada. 
Can. J. Zool. 59: 2241-2243. 

Cone, D.K. and M. Beverley-Burton. 1981. The surface topoqraphy of N 
Benedenia sp. (Monoqenea: Capsalidae) . Can. J. Zool. 59: 1941-1946. 

Cone, D.K. and M.D.B. Burt. 1981. The invasion route of the qill N 
parasite Urocleidus adspectus Mueller, 1936 (Monoqenea: 
Ancyrocephal1nae) . Can. J. Zool. 59: 2166-2171. 

Dawe, E.G. 1981. Development of the Newfoundland squid ( Illex N 
illecebrosus) fishery and management of the resource. J. Shellfish 
Res. 1: 137-142. 



- 4 -

PRIMARY PUBLICATIONS - 1981 

Dawe, E.G. 1981. Overview of recent proqress toward aqinq short-finned N 
squid (Illex illecebrosus) using statoliths. J. Shellfish Res. 1: 
1 93-195. 

Dawe, E.G., P.C. Beck, H.J. Drew and G.H. Winters. 1981. Lonq-distance N 
miqration of a short-finned squid, Illex illecebrosus. J. Northw. 
Atl. Fish. Sci. 2: 75-76. 

Dawe, E.G. and H.J. Drew. 1981. Record of a mature female short-finned N 
squid, Illex illecebrosus, captured inshore at Newfoundland and 
previous captures of mature females in the Northwest Atlantic. 
J. Northw. Atl. Fish. Sci. 2: 61-65. 

Dermott, R. 1981. Inqestion rate of the burrowing mayfly Hexaaenia n 
limbata as determined with 14c. Hydrobioloqia 83: 499-50 3. 

Dey, A.C., S. Rahal, R.L. Rimsay and I.R. Senciall. 1981. A simple N 
procedure for the solubilization of NADH-c ytochrome bs reductase. 
Anal. Biochem. 110: 373-379. 

Dixon, D.G. and J.W. Hilton. 1981. Influence of availahle diAtary 0 
carhohydrate content on tolerance of waterborne copper by rainbow 
trout, Salmo oairdneri Richardson. J. Fish. Biol. 19: 509-517. 

Donaldson, E.M., G.A. Hunter and H.M. Dye. 1981. Induced ovulation in P 
coho salmon (Oncorhynchus kisutch ) II. Preliminary study of the 
usaqe of LH-RH and two hiqh potency LH-RH analoaues. Aquaculture 26: 
129-141. 

Donaldson, E.M., G.A. Hunter, and H.M. Dye. 1981. Induced ovulation in P 
coho salmon (Oncorhynchus kisutch) III. Preliminary study on the use 
of the anti-estroqen tamoxifen. Aquaculture 26: 143-154. 

Elner, R.W. 1981. Diet of areen crab Carcinus maenas (L. ) fr om Port S 
Hebert, southwestern Nova Scotia. J. Shell. Re s . 1: 89-94. 

Elner, R.W. and A. Campbell. 1981. Force, function, and mechanical S 
advantaqe in the thelae of the American lobster, Homerus americanus 
(Decapoda:Crustacea). J, Zool., Lonrlon 193: 269-286. 

Elner J.K., D.J. Wildish and D.W. Johnston. 1981. Fate of sprayed S 
formulated arninocarb in fresh water. Chernosphere 10: 1025-1034. 

Ennis, G.P. 1981. Fecundity of the lobster, Homerus americanus, in N 
Newfoundland waters. Fish. Bull. 79: 796-SOO. 

Evelyn, T. P. T., J.E. Ketcheson and L. Prosperi-Porta. 1981. The P 
clinical siqnificance of irnmunofuorescence-based diagnoses of the 
hacterial kidney disease carrier. Fish Patholoqy 15: 293-300. 

Faqerlund, U.H.M., J.R. McBride and E.T. Stone. 1981. Stress-related P 
· effects of hatchery rearing density on coho salmon. Trans. Am. 

Fish. Soc. 110: 644-649. 



- 5 -

PRIMARY PUBLICATIONS - 1981 

Fairbairn, D.J. 1981. Which witch is which? A study of the stock N 
structure of witch flounder (Glyptocephalus cynoqlossus) in the 
Newfoundland reaion. Can. J. Fish. Aquat. Sci. 38: 782-794. 

Fairbairn, D.J. 1981. Biochemical aenetic analysis of population N 
differentiation in Greenland halihut (Reinhardtius hippoalossoides ) 
from the Northwest Atlantic, Gulf of St. Lawrence, and Berinq Sea. 
Can. J. Fish. Aquat. Sci. 38 : 669-677. 

Fairfull, R.W., L.E. Haley and J.D. Castell. 
artificially reared American lohsters. 
60: 269-273. 

1981. The early growth of 
Theor. Appl. Genet. 

Fitzgerald, G.J. and J.D. Dutil. 1981. Evidence for differential 
oredation on an estuarine sticklehack community . Can. J. Zool 59: 
2394-2395. 

s 

Fitzsimons, J. 1981. Occurrence of Mysis relicta Loven in the western 0 
basin of Lake Erie (Mysidacea ) . Crustaceana 41: 217-219. 

Flannaqan, J.F., W.L. Lockhart, D.G. Cohb and D. Metner. 1981. Stonefly W 
(Plecoptera) head cholinesterase as an indicator of exposure to 
fenitrothion. Manit. Entomol. 12: 42-48. 

Fletcher, G.L., J.W. Kiceniuk and U.P. Williams. 1981. Effects of oi l ed N 
sediments on mortality, feedinq and qrowth of winter flounder 
Pseudopleuronectes americanus. Mar. Ecol. Proq. Ser. 4: 91-96. 

Frank, R., R.L. Thomas, H.E. Braun, D.L. Gross and T.T. Davies. 1981. 0 
Orqanochlorine insecticides and PCB in surficial sediments of Lake 
Michiqan (1975). J. Great Lakes Res. 7: 42-50. 

Frank, R., R.L. Thomas, --t-1 . Holdrinet, R.K. McMillan, H.E. Braun and 0 
R. Dawson. 1981. Orqanochlorine residues in suspended solids 
collected from the mouths of Canadian streams flowinq into the Great 
Lakes. J. Great Lakes Res. 7: 363-381. 

Franzin, W.G. and G.A. McFarlane. 1981. Elevated Zn, Cd and Pb W P 
concentrations in waters of ice-covered lakes near a base metal 
smelter during the snow melt. April 1977. Environ. Pollut. Ser. B 
2: 11-19. 

Godin, J.-G. J. 1981. 
rations, and diets 
in two marine bays 
38: 10-15. 

Daily patterns of feedina behaviour, daily 
of juvenile pink salmon (Oncorhynchus qorbuscha) 
of British Columbia. Can. J. Fish. Aauat. Sci. 

p 

Griffiths, D.K., R.D. Pinaree and M. Sinclair. 1981. Summer tidal fronts S 
in the near-arctic reqions of Foxe Basin and Hudson Bay. Deep-Sea 
Research 28A: 865-873; 



- 6 -

PRIMARY PUBLICATIONS - 1981 

Haeqele, C.W., R.D. Humphreys and A.S. Hourston. 1981. Distribution of P 
eqgs by depth and veqetation type in Pacific herrinq (Clupea harenqus 
pallasi) spawninqs in southern Rritish Columbia. Can. J. Fish. 
Aquat. Sci. 38: 381-386. 

Hallett, D.J., H. Shear, D.V. Weseloh and P. Mineau. 1981. 0 
Surveillance of wildlife contaminants on the Great Lakes. Int. Ver. 
Theor. Anqew. Limnol. Verh. 21: 1734-1740. 

Haya, K. and A.A. Waiwood. 1981. Acid pH and chorionase activity of S 
Atlantic salmon (Salmo salar) eqqs. Bull Environm. Contam. Toxicol. 
27: 7-12. 

Healey, M.C. 1981. Reply to comment on size of exploited lake P 
whitefish. Can. J. Fish. Aquat. Sci. 38: 375-376. 

Hecky, R.E. and E.J. Fee, H.J. Klinq and J.W.M. Rurld. 1981. W 
Relationships between primary production and fish production in Lake 
Tanqanyika. Trans. Am. Fish. Soc. 110: 336-345. 

Hecky, R.E. anrl E.J. Fee. 1981. 
qrowth in Lake Tanganyika. 

Primary production and rates of alaal 
Limnol. Oceanoqr. 26: 535-547. 

w 

Hecky, R.E. and H.J. Klinq. 1981. The phytoplankton and protozooplankton W 
of the euphotic zone of Lake Tanqanyika: species composition, 
biomass, chlorophyll content, and spatio-temporal distribution. 
Limnol. Oceanoqr. 26: 548-564. 

Hodson, P.V. and B.R. Blunt. 1981. Temperature-induced chanqes in 0 
pentachlorophenol chronic toxicity to early life staaes of rainhow 
trout. Aquat. Toxicol. 1: 113-12 7. 

Hughes, S.E. and N. Rourne. 1981. Stock assessment anrl life history of a P 
newly discovered Alaska surf clam (Spisula polynyura) resource in the 
southeastern Berinq Sea. Can. J. Fish. Aquat. Sci. 38: 1173-1181. 

Hughes, S.E. and N. Bourne. 1981. Stock assessment anrl life history of P 
a newly discovered Alaska surf clam resource in the southeastern 
Bering Sea. The Eastern Bering Sea Shelf. Oceanography & 
Resources 67: 1205-1214. 

Hunter G.A., E.M. Donaldson and H.M. Dye. 1981. Induced ovulation in P 
coho salmon (Oncorhynchus kisutch). I. Further studies in the use of 
salmon pituitary preparations. Aquaculture 26: 117-127. 

Idler, D.R., S.J. Hwanq, L.W. Crim and D. Reddin. 1981. Determination of N 
sexual maturation stages of Atlantic salmon (Salmo salar) captured at 
sea. Can. J. Fish. Aquat. Sci. 38: 405-413. 

Ihssen, P.E., H.E. Brooke, J.M. Casselman, J.B. McGlade, N.R. Payne and S 
F.M. Utter. 1981. Stock identification: Materials and methods. 
Can. J. Fish Aquat. Sci. 38: 1838-1855. 



- 7 -

PRIMARY PUBLICATIONS - 1981 

Jensen, J.D.T., W.E. Mclean and D.F. Alderdice. 1981. Effects of 
accessory factors on survival of newly fertilized salmonid eqqs 
treated with an antibiotic. Aquaculture 23: 295-307. 

Johnson, L. 1981. The thermodynamic oriqin of ecosystems. Can. J. 
Fish. Aquat. Sci. 38: 571-590. 

p 

w 

Johnston, C.E. and R.L. Saunders. 1981. Parr-smolt transformation of S 
yearlinq Atlantic salmon (Salmo salar ) at several rearinq 
temperatures. Can. J, Fish. Aquat. Sci. 38: 1189-1198. 

Johnston, D. W. anrl D.J. Wildish. 198 1. 
herring (Clupea ~arenqus harenqus). 
Toxicol. 26: 501-314. 

Avoidance of dredqe spoil by 
Rull. Environm. Contam. 

Kabat a, Z. 1981. 
perspectives. 

Copepods (Crustacea) parasitic on fishes: 
Adv. Parasi toloqy 19: 1-71. 

Problems and 

s 

p 

Kabata, z. 1981. Crucisoma bernardi aen. et sp. nov. P 
(Crustacea:Copepoda) paras1E1c on a deep-sea mol l usc, Cuspidaria 
filatovae Bernard, 1979 (Bivalvia : Anomalodesmata) . Syst. 
Parasitol. 3: 91-96. 

Kabata, Z. 1981. Releqation of Hatscheki a acuta Barnard, 194 8, to P 
synonymy with Hatschekia conifera Yamaquti, 1939 (Copepoda: 
Siphonostomoto1da) . Can. J. Zoo!. 59: 2080-2084. 

Kabata, Z. and D.J. Whitaker. 1981. Two species of Kudoa (Myxosporea: P 
Multivalvulida) parasitic in the flesh of Merlucc1us productus (Ayres 
1855) (Pisces: Teleostei ) in the Canadian Pacific. Can. J. Zool. 
59: 2085-2091. 

Kabat-a, Z. and I.LI. Tareen. 1981. A new species of Thysanote Kroyer, P 
1863 (Copepoda: Lernaeopo dirlae) fr om the Persian Gulf, with comments 
on the qenus. Syst. Parasi to l. 3: 97 -103. 

Kabata, Z. and Ju-Shey Ho. 1981. The oriqin and dispersal of hake P 
(genus Merluccius: Pisces: Teleostei) as indicated by its copepod 
parasites. Oceanoq. Mar. Biol. Ann. Rev. 19: 381-404. 

Kelly, C.A. and D.P. Chynoweth. 1981. The contributions of temperature W 
and of the input of orqanic matter in controlling rates of sediment 
methanoqenesis. Limnol. Oceanoqr. 26: 891-897. 

Kelso, J.R.M. and G.S. Milburn. 1981. 
J. Great Lakes Res. 7: 495-497. 

Response to Scott-Nasilk, ~~· 0 

Khan, R.A., J. Campbell and H. Lear. 1981. Mortality in captive Atlantic N 
cod, Gadus morhua, associated wi th fin rot disease . J. Wildl. Dis. 
17: 521-527. 



- 8 -

PRIMARY PUBLICATIONS - 1981 

Kling, H.J. 1981. Chrysochromulina laurentiana: an electron microscopic W 
study of a new species of Prymnesiophyceae from Canadian Shield 
lakes. Nord . J. Bot. 1: 551-555. 

Klinq, H.J. 1981. Lobocystis dichotoma var. mucosa Bourelly and W 
Quadricoccus ellipticus Hort obaqyi: new records for Lake Tanqanyika. 
Arch. Hydrobiol. Suppl. 60: 220-225 . 

Klut, M.E., T. Bisalputra and N.J. Antia. 1981. Abnormal P 
ultrastructure featur es of a ma r ine dinoflagellate adapted to grow 
success fully in the pre sence of inhib itory fluoride concentration. 
J. Protozool. 28: 406-414. 

Lapi, L.A. and T.J. Mulli qan. 198 1. Salmon stock identification usinq a P 
microanalytical technique to measure e l ements present i n the 
freshwa ter qrowth reqio n of sca l es . Can . J. Fish . Aquat . Sci . 38 : 
744-751. 

Leane y, A.J. and S. Morris. 1981. The Bella Coola River Estuar y - Status P 
of Environmental Knowledge to 1981 . Fisheries and Oceans Canada and 
Environment Canada, Special Estuary Series No . 10 . 

Lear, W.H., R. Wells and W. Templeman . 1981. Variation in vertebral N 
averaqes for year-c lasses of Atlantic cod, Gadus morhua, on Flemish 
Cap. Can. J. Northw. Atl. Fish. Sci. 2: 57-60. 

Leslie, H.A., A. Campbell . and G.R. Daborn. 1981. Nectonema S 
(Nematomorpha: Nectonematoidea) a parasi te of decapod c rustacea i n 
the Ba y of Fundy. Can. J. Zool. 59: 1193-1196. 

Li , M.F., R. Zwicker and V. Marryatt. 1981. Toxici ty of Matacil, an S 
insecticide assessed on cultivated cells. In Vit ro 17: p. 202. 

Lock, M.A., R.R. Wallace, D.R. Barton and S. Charlton . 1981 . The effects W 
of synthetic crude oil on mic r obial and macro invertebrate benthic 
r iver communities. Part I. Colonisation of synthetic crude oil 
contaminated substrata. Environ. Pollut. Ser. A 24: 207-217. 

Lock, M.A., R.R. Wallace , D.R. Barton and S. Charlton 1981. The effects W 
of synthetic crude oil on microbial and macroinvertebrate benthic 
river communities. Part II. The response of an established 
community to contamination by synthetic crude oil. Environ. Pollut . 
Ser. A 24: 263-275. 

Mahon, R. and M. Ferguson. 1981. Inv asion of a new reservoir by fishes: S 
species composition, growth and condition. Can. Field.-Nat. 95: 
272-275. 

Majewski, H.S. and M. A. Giles. 1981. Car diovascular -respirator y W 
responses of rainbow trout (Salmo qairdner i ) durinq chro nic exposure 
t o sublethal concentrations of cadmium. Water Res. 15: 1211-1217 . 



- 9 -

PRIMARY PUBLICATIONS - 1981 

Majkowski, J. 1981. Application of a multi-species approach for S 
assess1nq the population abunrlance and the age-structure of fish 
stocks. Can. J. Fish. Aquat. Sci. 38: 424-431. 

Majkowski, J. and K.C. Waiwood. 1981. A procedure for evaluatinq the S 
food biomass consumed by a fish population. Can. J. Fish. Aquat. 
Sci. 38: 1199-1208. 

Marqolis, L. 1981. 
J. Parasitol. 

In memoriam. Thomas Wriqht ~air Cameron 1894-1980. 
67 (1) : 113-115. 

p 

Marqolis, L., T.E. McDonald and G.E. Hoskins. 1981. Absence of the P 
protozoan Myxosoma cerebralis (Myxozoa: My xosporea ) , the cause of 
whirlinq disease, in a survey of salmonids from Bri t ish ' Columbia. 
Can. J. Fish. Aquat. Sci. 38: 99 6-998. 

Marshall, J.S., J.E. Parker, D.L. Mellinqer and S.G. Lawrence. 1981. An vi 
in situ study of cadmium and mercury stres s in the plankton communit y 
Of Lake 382, Experimental Lakes Area, northwestern Ontario. Can. 
J. Fish. Aquat. Sci. 38: 1209-1214. 

McAllister, D.E., M.E. Anderson and J.G. Hunter. 1981. Deep-water Q 
eelpouts, Zoarcidae, from Arctic Canada and Alaska. Can. J. Fish. 
Aquat. Sci. 38: 821-839. 

McBride, J.R., H.M. Dye and E.M. Donaldson. 1981. Stress response of P 
juvenile sockeye salmon (Oncorhynchus nerka ) to the butoxethanol 
ester of 24-Dichlor phenoxyacetic acid. Bull. Environm. Contam. 
Toxicol. 27: 877-884. 

McDonald, J. 1981. The stock concept and its application to British P 
Columbia salmon fisheries. Can. J. Fish. Aquat. Sci. 38: 1657-1664. 

Mcleese, D.W. 1981. Cadmium and marine invertebrates. Wat. Sci. Tech. S 
13: 1085-1086. 

Mcleese, D.W., S. Ray and L.E. Burridqe. 1981. Lack of cadmium excretion S 
by lobsters. Chemosphere 10: 775-778. 

Mcleese, D.W., V. Zitko, D.B. Sergeant, L.E. Burridqe and C.D. Metcalfe. S 
1981. Lethality and accumulation of alkylphenols in aquatic fauna. 
Chemosphere 10: 723-730. 

McNicol, R.E. and D.L.G. Noakes. 1981. Territories and territorial defense W 
in juvenile brook charr, Salvelinus fontinalis (Pisces: Salmonidae ) . 
Can. J. Zool. 59: 22-28. 

Moravec, F. and T.E. McDonald. 1981. Capillaria maraolisi sp. nov. P 
(Nematoda: Capillaridae) from a marine fish, Scorpaenichth ys 
marmoratus (Ayres ) , from the west coast of Canada. Can. J. Zool. 59: 
88-91. 



- 10 -

PRIMARY PUBLICATIONS - 1981 

Moravec, F., L. Margolis and N.P. Boyce. 1981. Some nematodes of the P 
genus Rhabdochona (Spi rurida) from fishes of Japan. Vest. Cesk. 
Spol. Zool. 45: 277-290. 

Morrison, C.M. and V. Spraque. 1981. Microsporidian parasites in the S 
gills of salmonid fishes. J. Fish Dis. 4: 371-386. 

Morrison, C.M. and V. Spraque. 1981. Liqht and electron microscope study S 
of microsporidia in the qill of haddock, Melanoqrammus aeqlefinus 
(L . ). J. Fish Dis. 4: 179-184. 

Morrison, C.M., J. Cornick, G. Shum and 8. Zwicker. 1981. Microbioloqy S 
and histopatholoqy of "saddleback" disease in underyearlinq Atlantic 
salmon, Salmo salar L. J. Fish Dis. 4: 243 - 258 . 

Muir, D.C.G. and N.P. Grift. 1981. Environmental dynamics of phosphate W 
esters. II. Uptake and bioaccumulation of 2-ethylhexyl diohenyl 
phosphate and diphenyl phosphate by fish. Chemosphere 10: 847-855. 

Muir, D.C.G., N.P. Grift and J. Solomon. 1981. Extraction and cleanup of W 
fish, sediment, and water for determination of triaryl phosphates by 
gas-liquid chromatoqraphy. J. Assoc. Off. Anal. Chem. 64: 79-84. 

Muir, D. C.G., M. Pitze, A.P. Rlouw and W.L. Lockhart. 1981. Fate of W 
terbutryn in rnacrophyte-free and macrophyte-containinq farm ponds. 
Weed Res. 21: 59-70. 

Munawar, M. and I.F. Munawar. 1981. A general comparison of t he 0 
taxonomic composition and size analyses of the phytoplankton of the 
North American Great Lakes. Verh. Int. Ver. Theor. Anqew Limnol. 21: 
1695-1716. 

Murray, G-.A.J. and W.L. Lockhart. 1981. Microextraction and qas W 
chromatoqraphic analysis of selected petroleum hydrocarbons in water 
and fish tissue. J. Chromatoqr . 212 : 305-311. 

Musial, C.J., J.F. Uthe, G.R. Sirota, G. Burns, V. Zitko and E. S 
Matheson. 1981. Di-n-hexyl phthalate (D HP ), a newly identified 
contaminant in AtlantTc herrinq (Clupea harengus harengus ) and 
Atlantic mackerel (Scomber scombrus). Can. J. Fish. Aquat. Sci. 38: 
856-859. 

Nalewajko, C., K. Lee and H. Shear. 1981. Phosphorus kinetics in Lake 0 
Superior: light intensity and phosphate uptake in alqae. Can. J . 
Fish. Aquat. Sci. 38: 224-232. 

Newbury, R.C. 1981. Some principles of compatible hydroelectric design. W 
Can. Water Resour. J. 6: 284-294. 

Ni, 1-H. 1981. Numerical classification of sharp - beaked redfishes, N 
Sebasles rnentella anrl~ fas.cia~us,,, 7 from northeastern Grand Ra nk. 
Ca11. -a. Fish. ~quat. JCT• :;-o. t:lr:; o 9 . 



- 11 -

PRIMARY PUBLICATIONS - 1981 

Ni, I-H. 1981. Separation of sharp-beaked redfish, Sebastes fasciatus N 
and S. mentella, from northeastern Grand Rank by morphology of 
extrinsic qasbladder musculature. J. Northw. Atl. Fish. Sc i . 2: 
7-12. 

Niimi, A.J. 1981. Gross qrowth efficiency of fish (K1) based on field 0 
observations of annual growth and kinetics of persistent 
environmental contaminants. Can. J. Fish. Aquat. Sci. 38: 250-253. 

Niimi, A.J. and C.Y. Cho. 1981. Elimination of hexachlorobenzene (HCB) 0 
by rainbow trout (Salmo qairdneri ) , anrl an examination of i t s 
kinetics in Lake Ontario salmonids. Can. J. Fish. Aquat. Sci. 
38: 1350-1356. 

Nsembukya-Katuramu, S., E.K. Balon anrl R. Mahon. 1981. A compar i s on of S 
spawning, harvested and die-off stocks o f smel t in the Lonq Point 
area. J. Great Lakes Res. 7: 144-154. 

Patalas, K. 1981. Spatial structure of the crustacean planktonic W 
community in Lake Winnipeq, Canada. Verh. Int. Ver. Theor. Anqew. 
Limnol. 21: 305-311. 

Paterson, W.D., S.P. Lall and D. Desautels. 1981. Studies on hacterial S 
kidney disease in Atlantic salmon (Salmo salar ) in Canada. Fish 
Physiol. 15: 283-292. 

Percy, J.A. and F.J. Fife. 1981. The biochemical composition and enerqy Q 
content of arctic marine macrozooplankton. Arctic 34: 307-313. 

Perrin, W.F., E.D. Mitchell, J.G. Mead, D.K. Caldwell and P.J.H. van Q 
Bree. 1981. Stenella clymene, a rediscovered tropical dolphin in 
the Atlantic. J. of Mammal. 62: 583-598. 

Powles, H. 1981. Distribution and movements of neus tonic youna of Q 
estuarine dependent (Mugil spp. Pomatomus saltatri x) and estuarine 
independent (Coryphaena spp) fishes off the southeastern United 
States. Rapp Reun P.v. Cons. Int. Explor. Mer 178: 207-209. 

Raddum, G.G. and O.A. Saether. 1981. Chironomid communities in Norweqian W 
lakes with different degrees of acidification. Verh. Int. Ver. 
Theor. Angew. Limnol. 21: 399-405. 

Ray, S. and M.J. White. 1981. Metallothionein-like protein in lobsters S 
(Homarus americanus) . Chemosphere 10: 1205-1 213. 

Ray, S., D.W. Mcleese and L. Buridqe. 1981. 
. lobsters captured near a lead smelter. 
383-386. 

Cadmium in tissues of 
Mar. Poll. Bull. 12: 

Ricker, W.E. 1981. Changes in the averaq e s ize anrl averaqe age o f 
Pacific salmon. Can. J. Fish. Aquat. Sci. 38: 1636-1656. 

s 

p 



- 12 -

PRIMARY PUBLICATIONS - 1981 

Riddell, R.E. and W.C. Leqqett. 1981. Evidence of an adaptive hasis for S 
geooraphic variation in hody morpholoqy and time of downstream 
miqration of juvenile Atlan t i c s almon (Salmo salar ) . Can. J. Fish. 
Aquat. Sci. 38: 308-320. 

Riddell, B.E., W.C. Leqqett and R.L. Saunders. Evidence of adaptive 
polyqenic variation between two populations of Atlanti c salmon (Salmo 
salar) native to tributaries of the s. w. Miramichi River, N.B. Can. 
J. Fish. Aquat. Sci. 38: 321-333. 

s 

Roff, D.A. 1981. Reproductive uncertaint y anrl the evo l ution of N 
iteroparit y: why don't flatfi s h put a ll t heir eqqs in one basket? 
Can. J. Fi s h. Aqu at . Sci. 38 : 968 - 977. 

Roaer s , I.H. and H.W. Mahood. 1981. Ox i dized r esin ac ids i n Dounl Rs fi r · p 
wood extractives. In: Advances in th e Identificat i on and Anal ysis o f 
Orqanic Po l lutant s In Wat e r, Vol . 2, (L.H. Ke ith . Ed . ) Pu b . Ann 
Arbour Science, p. 1097-111 3 

Rombough, P. J., S. E. Barbour an d J. J. Ke r ekes. 1981. Fr eshwat e r P 
fishes from northern Newfoundl and. Can. Fie l d-Nat. 95: 359-361. 

Rosenberq, D.M. 1981. Biological Survey of Canada (terrestria l W 
Arthropods) project on aqua t i c insec t s of freshwat e r we t lands. 
Bull. Entomol. Soc. Can. 13: 151-1 53. 

Rosenberq, D.M. et al. 1981. Recent trends in environmental impact W 
assessment. Can. J. Fish. Aquat. Sci. 38 : 591-624. 

Ross, P.E. and Munawar, M. 1981. Preference for nannoplankton size 0 
fractions in Lake Ontario zooplankton qrazinq. J. Great Lakes Res. 
7: 65-67. 

Ryan, P.M. and H.H. Harvey. 1981. Factors account i nq for variation in N 
the qr owth of rock bass (Amhloplites rupes tris ) anrl yel low perch 
(Perea flavescens ) in the acidifyinq La Cloche Mountain Lakes of 
Ontario, Canada. Verh. Int. Ver. Theor. Angew Limnol. 21: 
1231-1237. 

Saether, O.A. 1981. Doncricotopus bicaudatus n. qen., n. sp. (Diptera: W 
Chironomidae, Orthocladiinae) from the Northwest Territories, 
Canada. Entomol. Scand. 12: 223-229. 

Saether, O.A. 1981. Compteromesa oconeensis qen. n., sp. n., a new W 
Prodiamesinae (Diptera: Chironomidae) fr om So uth Caro lina. Aquat . 
Insects 3: 193-198. 

Saether, O.A. and G.A. Halvorsen. 1981. Diagnoses of Tvetenia Kieff. W 
emend., Dratnalia n. qen., and Eukiefferielle Thien. emend., wi t h a 
phyloqeny of the Cardiocladius qroup (Dip t e r a : Ch i ronomi dae) . 
Entomol. Scand. Suppl. 15: 269-285. 

Schnute, J. 1981. A versatile qrowth model with statistically stable P 
parameters. Can. J. Fish. Aquat. Sci. 38: 1128-1140. 



- 13 -

PRIMARY PUBLICATIONS - 1981 

Scott, J.S. 1981. Alimentary tract parasites of haddock (Melanoqrammus S 
aeglefinus L. ) on the Scotian Shelf. Can. J. Zool. 59: 2244-2252. 

Sebastien, R.J. and W.L. Lockhart. 1981. The influence of forrnulation on W 
toxicity and availability of a pesticide (metho xych lor ) to black fl y 
larvae (Diptera: Si muliidae), some non-target aquatic insects an d 
fish. Can. Entomol. 113: 281-293. 

Sebedio, J-L., M. Lanqman, C.A. Eaton and R.G. Ackman. 1981. Alteration S 
of long chain fatty acids of herring oil durinq hydrogenati on on a 
nickel catalyst 1981. J. American Oil Chemists Society 58 : 41-48 . 

Senciall , I.R., A.C. De y and S. Rahal. 1981. C-21 anrl 6-hydroxylation of N 
proqesterone by det e rqent so lubilised hepatic microsomal fractions. 
J. Steroid Riochem. 14: 2R1 -284. 

Shear, H. 
basin. 

1981. Cont amin ants programs i n the Nort h American Great Lakes 
Verh. Int. Ver. The or. Anqew Limnol. 21: 1741-1748. 

0 

Shirvell, C.S. 1981. Va lidi t y o f fin-ray aqeinq for brown trout . J. S 
Fish. Biol. 18: 377-383. 

Sinclair, A., ~. Sinclair and T.D. Iles. 1981. An anal ys i s of s ome S 
bioloqical characteristics of the 4X juvenile herr inq fi s hery . Nova 
Scotian Inst. Sci. 31: 155-171. 

Sinclair, M., D.V.S. Rao and R. Couture. 1981. Phytoplankton temporal S 
distributions in estuaries. Oceanol . Acta 4 : 239-246 . 

Smith, T.G. 1981. Sharp-shinned hawk, Accipiter striatus on Victoria Q 
Island, Northwest Territories. Can. Field Nat. 95: p. 366. 

Smi t h, T.G. and M.O. Hammill. 1981. Ecoloqy of the rinaed seal, Phoca 0 
hispida, in it s fast ice breeding habitat. Ca n. J. Zool . 59 : 
966-981 . 

Smith, T.G., D.B. Siniff, R. Reichle and S. Stone. 1981. Coordinated Q 
behavior of killer whales, Orcinus ~' hunting a crabeater seal, 
Lobodon carcinophagus. Can. J. Zool. 59: 1185-1189. 

Stewart, P., A.K. Bal, G. Fletcher and J.F. Payne. 1981. N 
Ultrastructural studies on a necrotic skin lesion in winter 
flounder. Microscop. Soc. Can. 8: 70-71. 

Stirlinq, I., H. Cleator and T.G. Smith. 1981 . Marine Mammals , In: 0 
(I. Stirling and H. Cleator (eds. )) Polynyas i n the Canadian"f\rctic. 
Can. Wildlife Service Dec. Paper 45. 

Stocker, M. and R. Hilborn . 1981. Short-term forecastinq in marine fi sh P 
stocks. Can. J . Fish. Aauat. Sci . 38 : 1247-1254. 

Templeman, W. 1981. Vertebral numhers in Atlantic cod , Garlus morhua, of N 
t he Newfoundland and adjacent areas, 1947-71 , and their use for 
delineati ng cod stocks. J. Nort hw. Atl. Fish. Sci. 2: 21-45. 



- 14 -

PRIMARY PUBLICATIONS - 1981 

Thomas, R.L. 1981. Sediments of the North American Great Lakes. Verh. 0 
Int. Ver. Theor. Anqew. Liminol. 21: 1666-1680. 

Verduin , J. and Munawar, M. 1981. Estimates of open water photosynthesis n 
in the North American Great Lakes . Verh . Int. Ver. Theor. Anqew. 
Limno l . 21 : 1717-1724. 

Welch, H.F. anrl K.H. Mills. 1981. Marki nq fish by scarri no soft fin rays. W 
Can. J. Fish. Aquat. Sci. 38: 1168-1170. 

White, A.W. 1981. Marine zooplankton can accumulate and retain S 
dinoflaoellate toxins and cause f ish kills . Limnol . Oceanoqr. 26 : 
103-109 . 

White, A. W. 1981. Sensitivity of marine fishes to toxins f r om the red- S 
tide dinoflaqellate Gonvaulax excavata and implications for fish 
kills . Mar . Biol . 65 : 255-260. 

Wildish, D. J . and D. Peer . 1981 . Estimatinq secondary production in S 
marine Amphipoda. Can . J. Fish . Aquat. Sci . 38 : 1019-10 26 . 

Winters, G.H. 1981. Growth patterns in sand lance , Ammodytes dubi us, N 
from the Grand Bank. Can. J. Fish. Aquat. Sci. 38: 841-846. 

Wonq, P.T.S., Y. K. Chau, O. Kramar and G. A. Benqert . 1981. 0 
Accumulation and deou ra tion of tetramethyllead by rainbow trout. 
Wat . Res. 15 : 621-625. 

Yoo, J .Y., Muir, D.C.G. and R.E. Baker . 1981 . Persistence and movement W 
of cyanazine and procyazine in soil under field conditions. Ca n. J. 
Soil Sci. 61: 237-242. 



- 15 -

UNCATEGORIZED PUBLICATIONS - 1981 

Aiken, O.E.; S.L. Waddy and J.D. Castell. 1981. Effect of temperature S 
and eyestalk ahlation on the reproductive organs of the lobster, 
Homarus americanus. Developments in Endocrinol ooy Vol. II p. 330. 
In: Advances in Invertebra te Reproduction (W.H. Clark , Jr. and T.S. 
Kaams, eds). Elsevier / North Holland, New York. 

Baker, M.O., P.T.S. Wonq, Y.K. Chau, W.E. Inniss and C.I. Mayfield. 0 
1981. Methylation of lead, mercury, arsenic and selenium in the 
acidic aquatic environment. Proc. Internat. Conf. Heavy Metals 
Environm., Amsterdam, p. 645-648. 

Bilton, H. T. 1981. The influence of ocean aoe of parent s on P 
freshwater qrowth of steelhead proqeny. Proc. of the 31st Ann. NW 
Fish. Cult. Conf., Courtenay, B.C., Dec. 2-4, 1980, p. 26-27. 

Rilton, H. T. 1981. Effects of size and time of juvenile release on adult P 
coho returns. Proc. of the 31st Ann. NW Fish. Cult. Conf., 
Courtenay, B.C., Dec. 24, 1980, p. 124-126. 

Chau, Y.K. and P.T.S. Wonq. 1981. Orqanometals in the environment n 
occurrence, speciation and toxicity. p. 65-80. ~: Rrinckman, F.E. 
and Fish, R.A. (eds. ) , Environmental speciation and monitorinq needs 
for the trace metal-containinq substances from energy-related 
processes. National Bureau of Standards. 

Clarke, W.C. 1981. Influence of nutritional factors on fertility in coho P 
salmon (Oncorhynchus kisutch ) . p. 49. In: Salmonirl broodstock 
maturation (T. Nosko ed.). Proc. of Workshop held in Seattle, 
Washinqton, May 20-22, 1980 and March 11, 1981. A Washinqton Sea 
Grant Publ., Univ. Washington, Seattle. 

Curtis, M.A. and J.G. Hunter. 1981. Parasitism by Diphyllobothrium spp. q 
and the inhibition of miqr8tory behaviour in Salvelinus alpinus, the 
arctic char, a proqress report. Proceedinqs of the first ISACF 
workshop on arctic -char, 1980, Institute of Freshwater Research, 
Drottninqholm, Sweden. International Society of Arctic Char 
Fanatics, Information Series, No. 1, 1980: 9-11. 

Donaldson, E.M. 1981. Ovarian maturation and induced spawninq in Pacific P 
salmonids in fresh and salt water. p. 39-40. In: Salmonid broodstock 
maturation (T. Nosho ed.) Proc. of a workshop Field at Seattle, 
Washinqton, May 20-22, 1980 and March 11, 1981. A Washington Sea 
Grant Publ., Univ. Washington, Seattle. 

Donaldson, E.M. 1981. The pituitary-interrenal axis as an indicator of P 
stress in fish 11-48. In: Stress and fish . (A.O. Pickerinq, ed. ) , 
Chap. 2, Academic Pres"S;- London. 

Donaldson, E.M. and G.A. Hunter. 1981. Control of sex ratio in Pacific P 
salmon broodstock. p. 80. In: Salmonid broodstock maturation (T. 
Nosho ed.). Proc. of a workshop held at Seattle, Washinqton, May 
20-22, 1980, and March 11, 1981. A Washinqton Sea Grant Publ., 
Univ. Washington, Seattle. 



- 16 -

UNCATEGORIZED PUBLICATIONS - 1981 

Doubleday W.G. 1981. A method of estimatinq the abundance of survivors H 
of an exploited fish population using commercial fishinq catch at aae 
and research vessel abundance indices. Can. Spec. Publ. Fish. 
Aquat. Sci. 58: 164-178. 

Doubleday, W.G. and D. Rivard (ed . ) . 1981. Bottom trawl surveys. Can. H 
Spec. Publ. Fish. Aquat. Sci. 58, 273 p. 

Flannaqan, J.F. and D.G. Cobb. 1981. Chanqes in the profundal Trichoptera W 
of Lake Winnipeq. 1928-32 to 1969, p. 67-74. In: G.P. Mo ret ti (ed. ) 
Proceedinqs of the Third International Symposiurn--on Trichoptera. 
Junk, The Haaue. (Series Entomaloqica, Vo l. 20) . 

Franzin, W.G. and G.A. McF~rlane. 1981. Fall-out, rlistrihution and some W 
effects of Zn, Cd, Cu, Pb and A~ in aquatic ecosystems near a base 
metal smelter on Canada's Precambrian Shield, p. 46-68. In: N. 
Berminqham et al. (ed. ) Proceedinqs 7th annual toxicity workshop. 
Can Tech. Rep. Fish Aquat. Sci. 990. 

Frechette, J. and S.S.M. Lahonte. 
abundance and mortality rat es 
of St. Lawrence, p. 307-330. 
International Pandalid shrimp 
1979. 

1981. Biomass estimate , year-class 
of Pandalus borealis, in the N. W. Gulf 
In: T. Frady (ed. ) . Proceerlinqs of the 
symposium, Kodiak, Alaska, Feb. 13-15, 

Halliday, R.G. and P.A. Koeller. 19R1. A history of Canadian oroundfish S 
trawlinq surveys and data usaqe in ICNAF Division 4TVWX. Can. Spec. 
Puhl. Fish. Aquat. Sci . 58: 27-41. 

Hara, T.J. 1981. Behavioural and electro-physioloqical studies of W 
chemosensory reactions in fish, p. 123-136. In: P.J. Laminq (ed.) 
Brain mechanisms of behaviour in lower vertebrates. Cambr1dqe 
University Press, London. 

Hara, T.J. 1981. Perception of behaviour-alterinq chemicals in aquatic W 
environments, p. 29-57. In: D.M. Norris (ed. ) Perception of 
behavioural chemicals. Elsevier/North Holland, Amsterdam. 

Hara, T.J. 1981. [Structure-activity relationships of olfactory W 
stimulants for fish,] p. 48-62. In: [Japanese Society for Scientific 
Fisheries (ed.) Chemical senses or-Fish and feedinq stimulants.] 
Koseisha-Koseikaku. (In Japanese). 

Hay, O. E. 1981. Effects of capture and fixation on qut contents and hody P 
size of Pacific herring la rvae . Rapp. P.-v. Reun. Cons. Int. 
Explor. Mer 178: 395-400. 

Hiqgs, D.A., J.R. McBride, J. Biely and L.J. Jones. 1982. Carola P 
utilization in juvenile chinook salmon (Oncorhynchus tshawytscha ) 
diets. Feedstuffs. 54: 25-26. 



- 17 -

UNCATEGORIZED PUBLICATIONS - 1981 

Hunter, G. A. and E. M. Donaldson. 1981. Experimental production of all P 
female and sterile qroups of coho salmon (Oncorhynchus kisutch ) . · 
Proc. of the 31st Ann. NW Fish. Cult. Conf., Courtenay, B.C., Dec. 
2-4, 1980, p. 234-241. 

Jensen, J.O.T. 1981. Effect of total qas pressure temperature and total P 
water hardness on steelhead eqqs and alevins. A proqress report. 
Proc. of the 31st Ann. NW Fish. Cult. Conf., Courtenay, B.C., Dec. 
2-4, 1980, p. 15-22. 

Jensen, J.O.T. 1981. Mec hanica l shock sensitivity, water uptake and P 
develo pment of internal eqq pressure in coho salmon eqas . Proc. of 
the 31st Ann. NW Fish. Cult. Conf., Courtenay, B. C. Dec. 2-4, 1980, 
p. 184-193. 

Jensen, J.O.T. 1981. Some spawninq and incuhation conditions that affect W 
salmonid qamete viability and embryo development, p. 50. In: 
Salmonid broodstock maturati on ( T. Nosho ed . ) . Proc. of a-Workshop 
held at Seattle, Washinqton, May 20-22, 1980, and March 11, 1981. A 
Washinqton Sea Grant Publ., Univ. Washinaton, Seattle. 

Katapodis, C. 1981. Consideration in the desian of fishways for W 
freshwater species, p. 857-878. In: 5th Canadian Hydrotechnical 
Conference, May 26 & 27, 1982. Fredericton, N.B. Canadian Society 
for Civil Engineering. 

Katopodis, C. 1981. Review of culvert fish passaqe methods for W 
freshwater species, p. 202-220. In: Proceedinqs of resource roads 
workshops, Whitehorse and Yellowknife, March 16-20, 1981. 
Environmental Protection Service, Ottawa. 

Koeller, P.A. 1981. Distrihution and samplina variahility in the southern S 
Gulf of St. Lawrence qroundfish surveys. Can. Spec. Publ. Fish. 
Aquat. Sci. No. 58: 194-217. 

Lear, W.H. 1981. Climate plays biq part in the fishery. Eveninq 
Telegram (Forum), Sept. 19, 1 p. 

N 

Lockhart, W.L. and B. Billeck. 1981. Uptake of herbicides and other W 
organic chemicals by duckweed, p. 170. In: D.C.G. Muir (ed.) 16th 
annual workshop on pesticide residue anaTYsis (Western Canada) and 
9th annual workshop on the chemistry and biochemistry of herbicides, 
Proceedings, 1981, Winnipeg. 

MacQuarrie, D.W., J.R. Marker t and W.E . Vanstone. 1981. Photoperiod P 
induced off-season spawning of coho and pink salmon. In: Salmonid 
broodstock maturation (·T. Nosho ed. ) . Proc. of a workShop held at 
Seattle, Washinqton, May 20-22, 1980, and March 11, 1981. A 
Washinqton Sea Grant Publ., Univ. Washington, Seattle, p. 41-42. 

Marqolis, L. 1981. Parasite taqs for salmon stock identification P 
Proceedings 1980 Field Ser0ices Branch Annual Meetinq, December 16th, 
17th, and 18th, 1980, Victoria, 8.C. p. 79. 



- 18 -

UNCATEGORIZED PUBLICATIONS - 1981 

McCallum, I.M., 0. A. Hiqqs and 8. D. Owen. 1981. Chinook salmon diets P 
based on prescr i bed performance and body composition. Proc. of the 
31st Ann. NW Fish. Cult. Conf . , Courtenay, 8.C., Dec. 2-4 , 1980, 
p . 225 - 233. 

McGlade, J. 1981. 
Salvelinus." 

"Rev iew of Chars: 
Review Q. Rev. Bid. 

Salmonid Fishes of the Genus 
56: 211 -212. 

s 

Miller, R.J. 1981 . Strateqies for improvina crah trap hauls. World S 
Fishinq 39 : 51-53. 

Mohn, R.K. 1981. Chairman ' s remarks . In: Bottom trawl surveys (ed . Q 
W.G.Doubleday and D. Rivard ) . Can . Spec . Publ. Fi s h . Aquat. Sci . 
58~ 

Muir, D.C.G. (ed . ) .• 1981. Sixteenth annual wo r kshop on pesticide residue W 
analysis (Western Canada ) and ninth annual workshop on the chemistry 
and biochemistry of herhicides, April 28 to May 1, 1981 , Northstar 
Inn, Winnipeq, Proceedinqs. [The Workshop , Winnipeo . ], 197 p . 

Muir, D.C.G., N.P. Grift, A.L. Yarechewski, 8 . E. Townsend and W.L . W 
Lockhart . 1981. Comparison of the environmental dy namics of two 
aquatic herbicides, terbutryn and fluridone, p. 171. In: D.C.G. Muir 
(ed.) 16th annual workshop on pesticide residue analysIS (Western 
Ca nada) and 9th an nual workshop on the chemistry and biochemistry of 
herhicides, Proceerlinas, 198 1, Winnipeq. 

Murray, D.A.J . and W.L. Lockhart. 1981. Micro-ext rac tion and gas W 
chromatoqraphic analyses of selected petroleum hydrocarbons in water 
and fish tissue, p. 163. In: D.C.G. Muir (ed. ) 16th annual workshop 
on pesticide residue analys is (Western Canada) and 9th annual 
workshop on the chemistry and biochemistry of herbicides, 
Proceedinqs, 1981, Winnipeq. 

Parsons, D.G. and E.J. Sa ndeman. 1981 . Groundfish survey techniques as N 
applied to abundance surveys for shrimp, p. 124-146. In W. G. 
Doubleday and D. Rivard [eds.] Bot tom trawl surveys. Ca n. Spec . 
Puhl. Fish. Aquat. Sci. 58, 273 p. 

Payne, J.F. and A. Rahimtula. 1981. Water chlorination as a source of N 
aquatic environmental mutaqens, p. 209-221. In: M.A.Q. Khan and 
R.H. Stanton [eds.] Toxicoloqy of haloqenatedllydrocarbons: health 
and ecoloqical e ffects. Perqammon Press, New York. 

Percy, J.A. 1981. IV Special problem areas B. Effects on Polar Q 
Environments . Background paper for U. S. National Academy of Sciences 
report: Petroleum in the Marine Environment. 

Pitt, T.K., R. Wells and W. D. McKone. 1981. A critique of research N 
vessel otter trawl surveys by the St. John's Research and Resource 
Services, o . 42-61. In: W.G . Doubleday and D. Rivard [ed.] 
8ottomtrawl surveys . Can . Spec . Publ. Fish . Aquat . Sci. 58 : 273 p. 



- 19 -

UNCATEGORIZED PUBLICATIONS - 1981 

Powles, H. 1981. Egqs and larvae of North American sciaenid fishes. Q 
Proc. Sixth Ann. Mar. Recr. Fish. Symp.: 99-109 (Sport Fishinq 
Institute, Washinqton DC). 

Pritchard, G.I. 1981. Research and experimental development in suoport H 
of aquaculture in the semi-arid tropics. Proceedinas of the Canadian 
Aqricultural Research Priorities Symposium. Ottawa, Canada, h-7 
November 1980. IDRC-MR33. p. 170-196. 

Ray, S., D. W. Mcleese and V. Zitko. 1981. Sediment sorption and toxicity S 
of organochlorine pesticides to marine invertebrates, p. 356-363. 
In: M.A.Q. Khan (Ed. ) Haloqenateci hydrocarbons: health and 
ecoloaical effects. Perqammon Press, ~ew York, N.Y. 

Resh, V.H. and D.M. Rosenberq (ed . ) . 1981. Enseianement nov ateur de W 
l'entromologie aquatique. Puhl. spec. can. sci . halieutiques aquat. 
43F, 122 p. 

Rivard, O. 1981. Catch projections and their relation to samplinq error Q 
of research surveys. Can. Spec. Publ. Fish. _Aquat. Sci. 58: 93-110. 

Sandeman, E.J. 1981. The fish and shellfish resources of the offshore N 
area. Proc. Workshop on Environmental Considerations of East Coast 
Offshore Hydrocarbon Development, December 2-4, 1980, St. John's, 
Newfoundland. 

Schindler, D.W. et al. 1981. Atmospher e-biosphere interactions: toward W 
a better understandi nq of the ecological consequences for fos si l fuel 
combustion. National Academy of Sciences, Washinaton, D.C. 163 p. 

Schindler, D.W. 1981. Studies of eutrophication in lakes and their W 
relevance to the estuarine environment, p. 71-82. In: B.J. Neilson 
and L.E. Cronin (ed. ) Estuaries and nutrients. Humana Press, 
Clifton, N. J. 

Schindler, D.W. 1981. Interrelationships between the cycles of elements W 
in freshwater ecosystems, p. 113-123. In: G.E. Likens (ed.) Some 
perspectives of the major hioaeochemicaY-cycles. Wiley, New York. 
(SCOPE 17) . 

Schindler, D.W. 1981. Experimental manipulation of whole lakes, W 
p. 269-283. In: Acidification in the Canadian aquatic environment. 
National Research Council, Ottawa. (NRCC No. 18475) . 

Scott, J.S. 1981. Summer distribution of aroundfish on the Scotian Shelf. S 
Can. Spec. Publ. Fish. Aquat. Sci. No. 58: 181-193. 

Scott, J.S. i981. Canadian Research Report to NAFO, 1980. Pt. 11, 
Subareas 4 and 5. NAFO SCS Doc. 81 / IX/ 23, 19 p. 

s 

Sharp, G.J., J. Carter, D.L. Roddick and G. Carmichael. 1981. The S 
utilization of color aerial photography and qround truthinq to assess 
subtidal kelp (L aminaria ) resources in Nova Scotia, Canada, 
p. 57-67. In: Proc. Tech . Meet. Am. Soc. Photo qrammetry . 



- 20 -

UNCATEGORIZED PUBLICATIONS - 1981 

Smith, S.J. 1981. A comparison of estimators of location for skewed · S 
populations, with applications to qroundfish trawl surveys, 
p . 154-163. In: Bottom Trawl Surve ys W.G . Doubleday and D. Rivard, 
(eds. ) Can. Spec. Pub. Fish. Aquat. Sci. 58. 

Solomon, J. and D.C.G. Muir. 1981. Microextraction and cleanup W 
techniques for determination of chlorinated hydrocarbons in fish, 
p. 33-35. In: D.C.G. Muir (ed.) 16th annual wo rkshop on pesticide 
residue anaTYsis (Western Canada) and 9th annual workshop on the 
chemistry and hiochemistry of herhicides, Proceedings, 1981, 
Winnipeq. 

Stoss, J. 1981. Gametic storaqe in domestic rainbow trout (Salmo P 
qairdnerii ) , p. 54-55. In: Salmonid broodstock maturation (I . Nos ho 
ed.). Proc. of a workshop helrl at Seattle, Washinqton, May 20-22, 
1980, and March 11, 1981. A Washi nqton Sea Grant Puhl., Univ. 
Washinqton, Seattle. -

Stoss, J. 1981. Salrnonid qamete storaqe, p. 83. In: Salmonid P 
broodstock maturation (T. Nosho ed. ) . Proc. OT a workshop held at 
Seattle, Washinqton, May 20-22, 1980, and March 11, 1981. A 
Washington Sea Grant Publ., Univ. Washinqton, Seattle. 

Waddy, S.L. and D.E. Aiken. 1981. Natural reproductive cycles of female S 
American lobsters (Homarus americanus ) . Developments in 
Endocrinoloqy Vol. II. Advances in Invertebrate Reproduction (W.H. 
Clark, Jr. and T.S. Adams, eris.). Elsevier/ North Holland, N.Y., p. 
353. 

Ware, D.M., B.R. de Mendiola and D.S. Newhouse. 1982. Behaviour of S 
first-feeding Peruvian anchoveta larvae, Engraulis rinqens. J. 
Rapp. P.-v. Reun. Cons. Int. Explor. Mer 178, 467-474. 

Watt, W.D. 1981. Impact of ac idi f ication on Atlantic salmon anqlina in S 
Nova Scotia, p. 96-100. In: Phase II Interim Workinq Paper, 
Canada/United States Coordinating Committee on Trans-Boundary Air 
Pollution, October, 1981, Section 3. 

Watt, W.D. 1981. Present and potential . effects of acid precipitation on S 
the Atlantic salmon in eastern Canada, p. 39-45. In: Proceedinqs of 
the Conference on Acid Rain and the Atlantic Salmon, Portland, Maine, 
November 22-23, 1980. IASF Special Publication Series No. 10. 

Wedemeyer, G.A., R.L. Saunders and W.C. Clarke. 1981. 
environment required to optimize smol tification in 
propagation of anadromous Sqlmonids, p. 6-20. In: 
Bio-engineering Symp. Fish Culture (L.J. Allen and 
eds.). FCS Publ. 1. 

The hatchery 
the artificial 
Proc. 
E.C. Kinney, 

s p 



- 21 -

SECONDARY PUBLICATIONS - 1981 

Adkins, B.E., R.M. Harbo and P.A •. Breen. 1981. A survey of commercial P 
sea urchin (Strongylocentrotus franciscan4s) populations in the Gulf 
Islands, November, 1980. Can. MS Rep. Fish. Aquat. Sci. 1618, 41 p. 

Akenhead, S.A. 1981. Local sea-surface temperature and salinity on N 
Flemish Cap. NAFO SCR Doc. 81 / IX/ 120, Ser. No. N426, 7 p. 

Akenhead, S.A. 1981. Fisheries oceanography and the nature of carr y ~nq N 
capacity for larval marine fishes. NAFO SCR Doc. 81 / IX/ 142, Ser. 
No. N450, 27 p. 

Akenhead, S.A. and E.M. LeGrow. 1981. The vertebrat es code of t he N 
Northwest Atlantic Fisheries Centre. Can. Data Rep. Fi s h Aqua t . 
Sci. 309, 58 p. 

Akenhead, S.A., B.D. Petrie, C.K. Ross and D.M. Ware . 198 1. Oc ean N 
climate and the mar i ne fisheri es of Atlanti c Canada: an assessment. 
BIO Rep. Series BI-R-81-8, 121 p. 

Akenhead, S.A., J. Carscadden, H. Lear, G. R. Lilly and R. Wells. 1981. N 
On the cod-capelin interaction off northeast Ne wfoundland and 
Labrador. NAFO SCR Doc. 81 / II / 1, Ser. No. N264, 18 p. 

Amaratunga, T. and F. Budden. 1981. Pre-season distribution and S 
abundance of squid lllex ille~ebrosus on the Scotian Sh elf. NAFO SCR 
Doc. 81 / IX / 100, Ser. No. N399. 

Amaratunga, T. and M. Roberge. 1981. Summary of 1980 lllex illecebrosus S 
fishery in SA 4 in relation to 1977-1979 data. NAFO SCR Doc. 
81/VI/35, Sr. No. N317. 

Amaratunga, T. 1981. Preliminary update of lllex illecebrosus S 
morphometrics in Subarea 4 i n 1980. NAFO SCR Doc. 81 / Vl/8 4 , Ser. 
No. N377. 

Amaratunga, T. 1981. Biology and distributional patterns in 1980 for S 
squid, Illex illecebrosus, in Nova Scotian waters. NAFO SCR Doc. 
81/VI / 39, Ser. No. N321. 

Andersen, B.C. 1981. Fish populations of Carnation Creek and other P 
Barkley Sound streams 1979-1980. Can. Data Rep. Fish. Aquat. Sci. 
302, 150 p. 

Anderson, E.P., I.K. Birtwell, S.C. Bye rs, A.V. Hinks and 
1981. Environmental effects of harbour construc t ion 
Steveston, British Columbia. Part II. Appendices. 
Fish. Aquat. Sci. 1071, 343 p. 

Anderson, E.P., I.K. Birtwell, S.C. Byers , A.V. Hinks and 
1981. Environmental effects of harbour construction 
Steveston, British Columbia. Part I. Main Report. 
Fish. Aquat. Sci. 1070, 153 p. 

G.W. O' Connell. 
activities at 
Can. Tech. Rep. 

G. W. O'Connell. 
activi t ies at 
Can. Tech. Rep. 

p 

p 



- 22 -

SECONDARY PUBLICATIONS - 1981 

Anderson, E.P., I.K. Birtwell, S.C. Byers, A.V. Hinks and G.W. O'Connell. P 
1981. Environmental effects of harbour construction activities at 
Steveston, British Columbia. Part III. Interpretive Summary. Can. 
Tech. Rep. Fish. Aquat. Sci. 1072, 41 p. 

Anderson, J.T. 1981. Larval fish surveys on Flemish Cap, 1980. NAFO SCR N 
Doc. 81 / IX/116, Ser. No. N422, 14 p. 

Anonymous. 1981. Department of Fisheries and Oceans, Resource Branch, S 
Freshwater and Anadromous Division. 1981. Acid rain and Atlantic 
salmon. Nova Scotia Conservation 5: 7-10. 

Archibald, C.P., W. Shaw and B. M. Leaman. 1981. Growth and mortality P 
estimates of rockfishes (Scorpaenidae ) from B.C. coastal waters, 
1977-1 979 . Can. Tech. Rep. Fish. Aquat. Sci. 1048, 57 p . 

Atkinson, D.B. 1981. Assessment of roundnose grenadier in NAFO Subareas N 
2+3. NAFO SCR Doc. 81 / VI / 60, Ser. No. N344, 12 p . 

Atkinson, D.B. 1981. Roundnose grenadier. Underwater World 81 / 007, 6 p. N 

Atkinson, D.8. and C.A. Gavaris. 1981. Divisions 3LN redfish stock 
assessment. NAFO SCR Doc. 81 / VI / 59, Ser. No. N343, 15 p. 

N 

Atkinson, D.B., W.E . Legqe and P. Stead . 1981 . The redfish stock in NAFO N 
Division 3P . CAFSAC Res. Doc. 81 / 59, 21 p. 

Atkinson, D.B., W.R. Bowering, Sv. Aa. Horsted , J.P. Minet and D. G. N 
Parsons. 1981. A review of the bioloqy and fisheries of roundnose 
grenadier (Mac~ourus rupestris), Greeniand halibut (Reinhardtius 
hippoglossoides) and shrimp (Pandalus borealis ) in Davis Strait (NAFO 
Subareas 0 and 1) . NAFO SCR Doc. 81/22, Ser. No. N290, 58 p. 

Bailey, ~. 1981. Catch prediction for the snow crab (Chionoecetes opilio Q 
O. Fabricius ) fisher y in the southwestern Gulf of St . Lawrence: a 
problem of predation by cod (Gadus morhua L. ) . CAFSAC Res. Doc. 
81/1, 12 p. 

Bailey, R. 1981. Le crabe des neiges de l'Atlantique. Le Monde Q 
Sous-marin, 8 p. (Also in English: The Atlantic snow crab, Underwater 
World, DFO, 8 p.) 

Barber, F.G., E.H. Grainger and B.R. Pelletier. 1981. Some sea-floor Q 
photographs in Hudson Bay, p. 1 In: Abstracts, Hudson/ James Bay 
Symposium Baie d'hudson/ Baie James, April / Avril 28-30, 1981. 
Universi~y of Guelph. 

Barker, F.G., E.H~ Grainger and B.R. Pelletier. 1981. Hudson Bay Q 
sea-floor photographs. Maritime Sediments 16: 11-34. 

Barner, L. W. and F. H. C. Taylor. 1981. Midwater trawl tows and catches P 
made on G.B. REED Cruise GBR80-6, Di xon Entrance and north end Hecate 
Strait, June 4-24, 1980. Can. Data Rep. Fish. Aquat. Sci. 294: 
54 p. 



- 23 -

SECON:>ARY PUBLICATIONS - 1981 

Barner, L.W., F.H.C. Taylor and P.B. McCarter. 1981. Midwater trawl tows P 
and catches made on C.G.S. G.B. REED cruise GBR81-1 Strait of 
Georgia, Januar y 12-23, 1981. Can. Data Rep. Fish. Aquat. Sci. 310, 
40 p. 

Beamish, R.J. 1981. A preliminary report of Pacific hake studies P 
conducted off the west coast of Vancouver Island. Can. MS Rep. 
Fish. Aquat. Sci. 1610, 43 p. 

Beamish, R.J., M.S. Smith, V. Egan, D. Brown and G. McFarlane. 1981. P 
Results of spiny dogfish (Squalus acanthias) tagging in the Strait of 
Georqia in 1979. Can. Data Rep. Fish. Aquat. Sci. 262, 73 p . 

Beaty, K.G. 1981. Hydrometeorolog1cal data for t he Experimental Lakes W 
area, northwestern Ontario, 1969 throuqh 1978. ( In three parts ) . 
Can. Data Rep. Fish. Aquat. Sci. 285: 1-97 (Part I ) ; 98-316 (Part 
II); 317-367 (Part III). 

Beck, P.C., E.G. Dawe and J. Drew. 1981. Breakdown of squid (Illex N 
illecebrosus ) catches in NAFO Subarea 3 and Divi sion 4R 1980, with 
length and sex composition from Newfoundland inshore commercial 
samples and early season offshore areas. NAFO SCR Doc. 81 / VI / 27, 
Ser. No. N306, 17 p. 

Beland, P. L'asteroide de la mart. Quebec-Science, 19: 8. Q 

Beland, P. Tortue Luth: des mers du Sud a Blanc Sablan. Quebec-Science, Q 
20: 47-48. 

Bernard, F.R. 1981. (Book Review) . Common intertidal invertebrates of P 
the Gulf of California, second edition. (R.C. Brusca) . Can. J. 
Fish. Aquat. Sci. 38: 1303-1304. 

Bernard, F.R. 1981. The food of Hecate Strait crabs, June 1978 . Can. MS P 
Rep. Fish. Aquat. Sci. 1612, 9 p. 

Bernard, F.R. 
fishery. 

1981. Canadian west coast flyinq squid experimental 
Can. Ind. Rep. Fish. Aquat. Sci. 122, 23 p. 

p 

Bilton, H.T. and A.S. Coburn. 1981. Time and size at release experiment: P 
four releases of three size groups of juvenile coho salmon from 
Quinsam Hatchery, spring of 1980. Can. Data Rep. Fish. Aquat. Sci. 
252, 23 p. 

Birtwell, I.K., J.C. Davis, M. Hobbs, M.D. Nassichuk, M. Wal dichuk and P 
J.A. Servizi. 1981. Brief presented to the British Columbia 
pollution control board inquiry pertaining to the Annacis Island 
sewage treatment plant and municipal waste discharges into the lower 
Fraser River. Can. Ind. Rep. Fish. Aquat. Sci. 126, 40 p. 

Bishop, C.A. and S. Gavaris. 1981. Assessment of the cod stock in N 
Subdivision 3Ps. CAFSAC Res. Doc. 81 /39 , 27 p. 



- 24 -

SECONDARY PUBLICATIONS - 1981 

Bishop, C.A. and S. Gavaris. 1981. Stock assessment of cod in Divisions N 
3NO. NAFO SCR Doc. 81/II/11, Ser. No. N275, 25 p. 

Black, R.W. and R.J. Miller. 1981. Utilization of Ascophyllum nodusum by S 
fish in southwestern Nova Scotia. Internal Contractor's Rep., 39 p. 
+ append. 

Boulva, J. 1981 . Catch statistics of beluga (Delphinapterus +eucas) in Q 
northern Quebec: 1974 to 1976, Final; 197 7 to 1978, Preliminary. 
Rep. Int. Whal. Comm. 31: 531-538 . 

Boulva, J, 1981. Evaluation de la population de phoques du Groenland Q 
( Paqop~ilus qroenlandicus Erxleben ) de l'Atlantique nord-ouest. 
Oceanis 7: 151-164. 

Bourne, N., H. Rogers, H. Mahood and D. Neil. 1981. Water quality study P 
of Ladysmith Harbor, British Columbia. Can . Tech. Rep. Fish. Aquat. 
Sci . 1 0 2 6, 27 p • 

Boutillier, J. A., J. R. Carmichael, J. Cooper and K. Pasmans. 1981 . P 
Prawn trap exploration of B.C. ·offshore waters, Auqust 1980-December 
1980. Can. MS Rep. Fish . Aquat. Sci. 1621, 153 p. 

Boutillier, J.A. 1981. G.B. REED shrimp cruise 81-S-1 May 3, 21, 1981 P 
west coast Vancouver Island and Queen Charlotte Sound . Can . Data 
Rep . Fish . Aquat. Sci. 303, 56 p. 

Bowen, W.D. 1981. Harp seals and their foods: how do they interact? N 
NAFO SCR Doc. 81/XI/154, Ser. No. N461, 8 p. 

Bowen, W.D. and D.E. Sergeant. 1981. Mean age at sexual maturity and N Q 
age-specific pregnancy rates of Northwest Atlantic harp seals in 1980 
and 1981. NAFO SCR Doc. 81 / XI / 152, Ser. No. N459 , 5 p. 

Bowen, W.D. and D.E. Serqeant. 1981 . Further estimates of harp seal pup Q 
production between 1977 and 1980 from mark-recapture. NAFO SCR Doc. 
81/XI/153, Ser. No. N460, 6 p. 

Bowering, W.R. 1981. Greenland halibut in the Gulf of St. Lawrence N 
from immigrants to emigrants. CAFSAC Res. Doc. 81 / 55, 11 p. 

Bowering, W.R. 1981. 
another by-catch. 

Witch flounder in NAFO Divisions 2J and 3KL -
CAFSAC Res. Doc. 81/53, 16 p. 

N 

Bowering, W.R. 1981. Witch flounrl e r in the northern Gulf of St. Lawrence N 
(NAFO Divisions 4RS ) . CAFSAC Res. Doc. 81 / 52, 12 p. 

Bowering, W.R. 
fishery. 

1981. Witch flounder of St. Pierre Bank - a by-catch 
CAFSAC Res. Doc. 81 / 54, 12 p. 

N 

Bowering, W.R. 8nd W.B. Brodie. 1981. Stock assessment of Greenland N 
halibut in NAFO Subarea 2 and Divisions 3KL with projected catches 
for 1982. NAFO SCR Doc. 81 / VI / 64, Ser. No . N348, 17 p. 



- 25 -

SECONDARY PUBLICATIONS - 1981 

Bowering, W.R. and D.G. Parsons. 1981. Observation on the relationships N 
between shrimp (Pandalus boreal is) and Greenland halibut 
(Reinhardtius hippoqlossoides) in two Labrador channels . CAFSAC 
Res. Doc. 81/5, 23 p. 

Boyce, N. P. 1981. Use of ultrasonic imaging for detection of Henneguya P 
salminicola (Myxosporea) cysts in flesh of whole salmon. Program and 
Abstracts of th e 56th Annual Meeting of the American Society of 
Parasi t oloqists, Montreal, Auqust 10-14, 1 98 1~ p. 40. 

Breen, P. A. and B. E. Adkins. Abalone surveys and tagqing conducted P 
during 1979 . Ca n. MS Rep. Fish. Aquat. Sci . 1623, 88 p. 

Breiwick, J . M., E.D. Mitche ll and V. M. Kozicki . 1981. The analysis of Q 
growth curves for determining stock identity of Northwest Atlantic 
fin whales. Abstracts . Fourth Biennial Con ference On The Biology of 
Marine Mammal s, December 14-18, 1981, Sa n Francisco, Calif . p . 13. 
(Abst. ) 

Brodie, W.B. 1981. By-catches in five Grand Bank groundfish fisheries. N 
CAFSAC Res. Doc. 81 / 68, 18 p. 

Brodie, P.F., J.L. Parsons and D.E. Se r geant. 1981. Present status of N 
the whi t e whal e (Delphinapterus leucas ) in Cumberland Sound, Baffin 
Isl and. Rep. Int. Whal . Comm. 31: 579-582 . 

Brodie, W.B. and T.K. Pitt. 1981. An assessment of the yellowtail stock N 
in Div is ions 3L NO. NA FO SCR Do c . 81 / VI / 54, Ser. No . N338 , 9 p. 

Brodie, W.B. and T.K. Pitt. 1981. An assessment of American plaice in N 
Subdivision 3Ps. CAFSAC Res. Doc. 81 /3 7, 14 p. 

Bunch , J.N., R. C. Harland and J. Laliberte . 1981. Abundance and activity Q 
of heterotrophic marine bacteria in selected bays at Cape Hat t, 
N.W.T. 1980. Can . MS Rep . Fish. Aquat . Sci . 161 1, 68 p. 

Butler, T. H. 1981. Dungeness crab: a primer. Western Fisheries 103: P 
26-27. 

Campbell, A. 1981. A comparison of fecundity and reproductive effort of S 
some decapod Crustacea of commercial importance in the Canadian 
Maritimes. (Abstract) Int. Soc. Inv. Reprod. Conference. 

Ca r de r, C. W. 1981. Data from the commercial fishery for arctic charr, W 
Salvelinus alpinus , in the Camb ridqe Bay area, Northwest Te rritor ies, 
1979-1980. Can. Data Rep. Fish. Aquat. Sci. 284, 22 p. 

Carrothers, P.J.G. 
hydrodynamics. 

1981. Common misrepresentation in f i shing gear 
ICES C. M. 1981 / B: 16 p. 

Carscadden, J. and D.S. Mi l ler . 1981 . Anal ytical assessment of the 
capelin stock in Subarea 2 + Di v . 3K us i ng SCAM. NA FO SCR Doc. 
81 / II / 4, Ser. No . N268, 8 p. 

s 

N 



- 26 -

SECONDARY PUBLICATIONS - 1981 

Carscadden, J., G.~. Winters and D.S. Miller. 1981. 
Division 3L capelin stock, 1967-1980, using SCAM. 
81/II/3, Ser. No. 267, 13 p. 

Assessment of the 
NAFO SCR Doc. 

Carscadden, J.E. 1981. Capelin. Underwater World 81 / 010, 8 p. 

N 

N 

Carter, E.W. and B.M. Leaman. 1981. Exploratory fishinq of Bowie ·p 
Seamount by the automated longliner M/ V VIKING STAR. Can. Data Rep. 
Fish. Aquat. Sci. 266, 39 p. 

Carter, E.W., L. A. Lapi and J. E. Richards. 1981. Catches and trawl P 
locations of M/ V ARCTIC HARVESTER during the Dover sole biomass 
survey off the west coast of Vancouver Island, February-March 1981. 
Can. Data Rep. Fish Aquat. Sci . 295, 57 p. 

Chadwick, E.M .P. 1981. Bioloqical characteristics of Atlantic salmon N 
smolts in Western Arm Brook, Newfoundland . Can. Tech. Rep. Fish. 
Aquat. Sci . 1024, 45 p. 

Chadwick, E.M .P. 1981. A stock-recruitment relationship for Atlantic N 
salmon in W~stern Arm Brook. CAFSAC Res. Doc. 81 / 16, 7 p. 

Chang, P.S.S., D.F. Malley. I.L. Delabaere and C. Mueller. 1981. Species W 
composition and seasonal abundance of zooplankton in Lak e 223, Ex­
perimental Lakes Area, northwestern Ontario, before and during acidi ­
fication, 1974-1979. Can. Data Rep. Fish . Aquat. Sci. 290, 42 p. 

Chau, Y.K. and P.T.S. Wong. 1981. Some environmental aspects of W 
organo-arsenic, lead and tin. In: F.E. Brinckman and R.A. Fish 
(eds.), Environmental Speciatiofi'"and Monitoring Needs for the Trace 
Metal. Containing Substances from Energy. Related Processes: 
65-80. National Bureau of Standards. 

Chau, Y.K., P.T.S. Wong, A.J. Carty and L. Taylor. 1981. Evidence for 0 
the chemica l methylation of lead ( II ) and tin ( II ) in aqu eous 
solution. Proc. Xth. Internat. Congr. Organometallic Chem., Toronto, 
August 9-14. p. 300 

Chau, Y.K., P. T.S. Wong, O. Kramar, and G.A. Bengert. 1981. Methylation 0 
of tin compounds in the aquatic environment. Proc. Internat. Conf. 
Heavy Metals Environm., Amsterdam, p. 641-644 . 

Cleary, L. 1981. An assessment of the southern Gulf of St. Lawrence Q 
herring stock complex. CAFSAC Res. Doc. 81 / 23, 34 p . 

Cleary, L. 1981. Resultats obtenus lors d'une enquete sur la peche a la Q 
goberge par des engins c6tiers. Rapp. man. can. sci. halieut. 
aquat. 1625, 35 p. 

Cleary, L. and C. Trudeau. 1981. Recent changes in length and age Q 
composition and length-at-age in herring from purse seine and qillnet 
fisheries in the southern Gulf of St. Lawrence. CAFSAC Res. Doc. 
81 / 21, 23 p. 



- 27 -

SECONDARY PUBLICATIONS - 1981 

Cleary, L. and J. Worgan. 1981. Chanqes in effort, catch-per-unit-effort Q 
and biological characteristics in the inshore herring fishery at the 
Magdalen Islands (1970-1980) . CAFSAC Res. Doc. 81 / 32, 48 p. 

Cone, D.K. 1981. Skin lesions of Atlantic salmon (Salmo salar) in N 
Newfoundland rivers. Can. Tech. Rep. Fish. Aquat. Sci. 1018, 9 p. 

Cone, D.K. and A.R. Moore. 
infectious pancreatic 
central Newfoundland, 
1 043' 7 p. 

1981. The qeoqraphical distribution of 
necrosis virus ( IPNV ) infectinq salmonids in 
Canada. Can. Tech. Rep. Fish. Aquat. Sci. 

N 

Corkum, L.D. and P.J. McCart. 1981. A r eview of the fisheri es of t he W 
Mackenzie Delta and nearshore Beaufort Sea. Can. Man. Rep. Fish. 
Aquat. Sci. 1613, 55 p. 

Dalton, J.A. 1981. Hydrometeorolog ical data from the Saqvaqju ac Project, W 
N.W.T., 1977 to 1980. Can. Data Rep. Fi sh. Aquat. Sc i. 27 3, 43 p. 

Davis, R.A. 1981. Report of a workshop on arctic marine mammals. Can. W 
Tech. Rep. Fish. Aquat. Sci. 1005, 13 p. 

Dawe, E.G. and H.J. Drew. 1981. Historical records of mature female N 
short-finned squid ( Illex illecebrosus) from the Northwest Atlantic 
and the first record of a mature femal e capturerl inshore at 
Newfoundland. NAFO SCR Doc. 81 / 26, Ser. No. N305, 9 p. 

Dawe, E.G. 1981. Further notes on distribution of young short-finned N 
squid ( Illex illecebrosus) in relation to water masses, 
February-March 1981. NAFO SCR Doc. 81 / IX/104, Ser. No. N406, 6 p. 

Dawe, E.G., G.R. Lilly and J.A. Moores. 1981. An examination of the 
influence of squid ( Illex illecebrosus ) on recruitment in several 
finfish stocks off eastern Newfoundland and Labrador. NAFO SCR Doc. 
81 / VI/25, Ser. No. N304, 14 p. 

N 

Dawe, E.G., P.C. Beck and H.J. Drew. 1981. Distribution and biological N 
characteristics of young short-finned squid (lllex illecebrosus) in 
the Northwest Atlantic, February 20-March 11, 1981. NAFO SCR Doc. 
81/VI/23, Ser. No. N302, 20 p. 

Dawe, E.G. and G.V. Hurley. 1981. Forecasting inshore abundance of N 
short-finned squid ( Illex illecebrosus ) at Newfoundland. NAFO SCR 
Doc. 81 / VI / 28, Ser. No. N307, 18 p . . 

Dawe, E.G., P.C. Beck, H.J. Drew and G.H. Winters. 1981. Long-distance N 
migration of a short-finned squid (lllex illecebrosus). NAFO SCR 
Doc. 81/24, Ser. No. N303, 4 p. 

De Bruyn, E.R. and J.A. Shearer. 1981. Phytoplankton primar y production W 
of publications on w9ste heat utilization in aquaculture. Can. Man. 
Rep. Fish. Aquat. Sci. 1598, 13 p. 



- 28 -

SECONDARY PUBLICATIONS - 1981 

. Delafontaine, Y. 1981. 1981 An alyses of offshore cod stock in Division S 
4X . CAFSAC Res. Doc. 81 / 45. 

Dempson , J.B. 
stocks. 

1981. Assessment of several northern Labrador Arctic charr 
CAFSAC Res. Doc. 81 / 14, 15 p. 

N 

Dey, A.C. and D. Fairbairn. 1981. Muscle phosphoqlucomutase of N 
turbot (Greenland halibut ) and witch ( flounder) from North Atlantic 
and Gulf of St. Lawrence . Proc. Can. Fed. Biol. Soc . 24, p. 309 
(Abstract 835) . 

Donaldson, E. M. and G.A . Hunter . 1981 . Production of all -femal e and P 
sterile stocks of Paci fi c Salmon for ocean ranchinq. ORI . Symp . on 
fish migration and reproduction, Tokyo, Dec. 1, 2. Abstr . p . 29 . 

Donaldson, E.M ., G.A. Hunter and H. M. Dye . 1981 . Induced ovulation rn P 
Pacific salmon using LHRH analoqs and salmon gonadotropin. 9th Int. 
Symp. Comp . Endocrinol ., Ho ng Ko nq, De c . 7-11. Ahstr . No . 137. 

Doubleday, W.G . (Editor) . 1981. Manual on groundfish surveys in the H 
Northwest Atlantic, NA FO Sci. Co unc . Studies, No . 2. Dartmouth, 
Canada. 

Doubleday, W.G . and D.G. Reddi n. 1981. An ana l ysis of the implications H N 
of alternative mesh sizes for qil l nets and opening dates for the 
commercial salmon fishing season at West Greenland. CAFSAC Res. 
Doc. 81 / 3, 56 p. 

Elliot, S.E.M., C. Burns-Flett, R.H. Hesslein, G.J. Brunskill and A. W 
Lutz. 1981. Cesium-137, radium-126, potassium-40 and selected stable 
elements in fish populations from Great Slave Lake (N.W.T . ) , Louis 
Lake (Saskatchewan) , Lake Winnipeq (Manitoba) , and Experimental Lakes 
Area (northwestern Ontario) . Can. Data Rep. Fish . Aquat . Sci. 293, 
20 p. 

Elner, J.K. and D.J. Wildish. 1981. Seasonal data on the microbial S 
community of four New Brunswick ponds, including a period of 
experimental spraying with Matacil. Can. Tech. Rep. Fish. Aquat. 
Sci. 993, 21 p. 

Elner, R.W . and D.A. Robichaud. 1981. Assessment of the Cape Breton S 
i nshore fishery for snow crab, 1980. CAFSAC Res. Doc. 81 / 40. 

Ennis, G.P. 1981. An examination of the effect of s ize and se x of N 
animals tagged on estimates of exploitation rate in a Newfoundland 
population of lobsters (Homarus americanus). CAFSAC Res. Doc. 81 / 64, 
6 p . 

Ennis, G.P. 1981. Ann ua l variation in standing s t ock in a Newfoundland N 
population of lobsters, Homarus americanus . CAFSAC Res . Do c . 81 / 69, 
12 p. 



- 29 -

SECONDARY PUBLICATIONS - 1981 

Ennis, G.P. 1981. Variation in annual growth in a Newfoundland N 
population of lobsters (Homarus americanus) in relation to 
temperature conditions. CAFSAC Res. Doc. 81 / 63, 6 p. 

Evelyn, T. P. T. 1981. The clinical significance of immunofluorescence- P 
based diagnoses of the Renibacteriuum salmoninarum carrier . 
Proceedinqs of the Symposium on Fish Biologics: Serodiagnostics and 
Vaccines, sponsored by the International Association of Biological 
Standardization. Develop. Biol . Standard. 49, p . 193. 

Falk, M.R. 1981. A questionnaire survey of sport fishing in the W 
Yellowknife and Hay River Areas, Northwest Territories, 1979. Can. 
Man. Rep. Fish. Aquat. Sci. 1584, 19 p. 

Fargo, J., L.A. Lapi, J.E. Richards and M. Stocker . 1981. Turbot biomass P 
survey of Hecate Strait, June 9-21, 1980. Can . MS Rep. Fish . Aquat. 
Sci. 1630, 84 p. 

Findlay, D.L. 
basins in 
following 
Man. Rep. 

1981. Seasonal successions of phytoplankton in seven lake 
the Experimental Lakes Area, northwestern Ontario, 
artificial eutrophication. Data· from 1977 to 1979. Can. 
Fish. Aquat. Sci. 1627, 40 p. 

w 

Foucher, R.P . and K.F. Jacobs. 1981. Pacific cod age composition and P 
landing statistics for selected fishinq grounds, and quarter years, 
in Hecate Strait 1958-80. Can. Data Rep. Fish. Aquat. Sci. 301, 
11 p. 

Frechette, J. and D.G. Parsons. 1981. Preliminary estimation of total N 
mortality for shrimp (P. borealis) in the Anticosti Channel. CAFSAC 
Res. Doc. 81/82, 10 p.-

Freeman, H.C., G.B. Sanqalang, B.G. Burns and M. McMenemy . 1981. The in- S 
vitro effects of dietary di-(2-ethylhexyl )phthalate (DEHP ) on the 
Atlantic cod (Gadus morhua ) . ICES C.M .1 981 / E:51, 8 p . 

Freeman, H.C., J.F. Uthe, G. Sangalang and E.T. Garside. 1981. S 
Contaminant/liver histopathology in coastal Atlantic cod (Gadus 
morhua) . ICES C.M.1981/E:50, 17 p. 

Froerman, Y.M., E.M. Shevchenko and T. Amaratunga. 1981. 
estimate of short-finned squid biomass from the R.V. 
squid-counting survey in Subarea 4 during March-May, 
Doc. 81 / VI / 43, Ser . No . N325, 4 p. 

Preliminary 
Atlant 
1981. NAFO SCR 

s 

Gavaris, C.A. 1981. An assessment of redfish in Division 30. CAFSAC N 
Res. Doc. 81 /3 8, 9 p. 

Gavaris, C.A. 1981. An assessment of redfish on the Flemish Cap. NAFO N 
SCR Doc. 81 / VI / 53, Ser. No. N337, 7 p. 

Gavaris, C.A. 1981. An assessment of redfish in Subarea 2 +Division N 
3K. CAFSAC Res. Doc. 81/50, 15 p. 



- 30 -

SECONDARY PUBLICATIONS - 1981 

Gavaris, S. 1981 . Assessment of the cod stock in Division 3M . NAFO SCR N 
Doc. 81/II/1 2, Ser. No . N276, 11 p. 

Gavaris, S. 1981. Surplus production analysis for the cod stock in NAFO N 
Divisions 2J+3KL . NAFO SCR Doc. 81 / VI / 65, Ser . No . N349, 6 p. 

Gavaris, S. and C. Bishop. 1981. Asiessrnent of cod stock in 3Pn4RS. N 
CAFSAC Res . Doc. 81 / 47, 18 p. 

Gavaris, C. A. and W.E . Leqge . 1981. Distribu tion and abundance of small N 
red fish on the Flemish Cap . NAFO SCR Doc . 81/IX/ 119, Ser . No. N425, 
12 p. 

Gibson, R.J. 1981 . Behavioural interactions between coho salmon N 
(Oncorhynchus kitsutch ) , Atlantic salmon (Salrno salar), brook trout 
(Salvelinus fontin?lis ) and steelhead trout (Salmo gairdneri ) , at the 
juvenile fluviatile stages . Can . Tech . Rep. Fish. Aquat. Sci. 1029, 
116 p. 

Grainger, E.H. 1981. Primary productivity at the Belcher Islands, Hudson Q 
Bay, p. 8 In: Abstracts, Hudson/ James Bay Symposium Baie 
d'Hudson/ B;fe James, April / Avril 1981. University of Guelph . 

Gray, R.W. 1981 . Help for salmon in Nova Scotia . The Atlantic Salmon S 
Journal. Vol . XXX No . 4: 20-24. 

Haeqele, C.W. 1981. Taqqinq of herring in British Columbia durinq the P 
1979-80 herring season . Can. Ind . Rep. Fish. Aquat. Sci. 125, 45 p. 

Haeqele, C. W. and M.J. Harney. 1981. Shoreline vegetation on herring P 
spawning ground s for Cornox, Denman Island and Hornb y Island. Can . MS 
Rep. Fish. Aquat. Sci. 1617, 41 p. 

Haeqele, C.W. and M.J. Harney. 1981. Shoreline vegetation on herring P 
spawning grounds for Curnshewa Inlet, Queen Charlotte Islands . Can. 
MS Rep. Fish. Aquat. Sci. 1619, 25 p. 

Haegele, C.W. 1981. Diving s ur vey assessment of 1980 herring spawnings P 
in British Columbia. Can. MS Rep. Fish. Aquat. Sci. 1600, 111 p. 

Hammill, M.O., M.J. Dunbar and T.G. Smith. 1981. Project profile. A Q 
study of the arctic fox with special reference to its use of marine 
resources. World Wildlife Fund, Canada, Quarterly Action Report, 
Working for Wildlife 2(5) :1. 

Hay, D.E. 1981. Retention of tags and survival of tagged Pacific herring P 
held in captivity. Can. Tech. Rep. Fish. Rep. 1050, 15 p. 

Hay, D.E. and D.N. Outram . 1981. Assessing and monitoring maturity and P 
gonad development in Pacifi c herring. Can . Tech. Rep . Fish. Aquat . 
Sci. 998, 31 p. 



- 31 -

SECONDARY PUBLICATIONS - 1981 

Higgs, D.A. and J.R. McBride. 1981. Canola products as protein P 
supplements in diets for chinook salmon. Canola Council of Canada 
binder insertion series. 

Hodson, P.V. 1981. Selenium. In: Ann. Rept. 1981 Aquat. Ecos yst ems 0 
Committ., IJC, Windsor, Ontario. 

Hodson, P.V. 1981. Use of blood lead and erythrocyte S-amino levulinic 0 
acid dehydratase activity to detect lead exposure of fish 
populations. Proc. IAWPR Pre-Conf. Symp. Ecotoxicoloqy: 17-21. 
Toronto, May, 1980. 

Hoskins, G. E. and E. Stone. 1981 . An epizootic of at ypical bacteri a l P 
kidney disease in adult mi grant coho. Proceedings of the 31st Annual 
Northwest Fish Culture Conference, Westerly Hotel, Courtenay, B.C., 
December 2-4, 1980. 

Hourston, A.S. 1981. Summaries of British Columbia herrinq catch and P 
sampling data by section, week, and qear for the 1970s . Can. Data 
Rep. Fish. Aquat. Sci. 256, 488 p. 

Hourston, A.S. 1981. Tagging and tag recovery data for British Columbia P 
herring, 1937-1967. Can. Data Rep. Fish. Aquat. Sci. 308, 276 p. 

Hourston, A.S. 1981. Summary tables for annual assessments of the status P 
of British Columbia herring stocks in the 1970s. Can. Data Rep. 
Fish. Aquat. Sci. 250, 381 p. 

Hourston, A.S. 1981. British Columhia herring landinqs for the 1980-81 P 
season. Can. Data Rep. Fish. Aquat. Sci. 311, 154 p. 

Hourston, A.S. 
the 1970s. 

Hourston, A.S. 
1973-1981. 

1981. British Columbia herrinq spawn deposition data for 
Can. Data Rep. Fish. Aquat. Sci. 257, 200 p. 

1981. Forecasting British Columbia herring stocks, 
Can. Tech. Rep. Fish. Aquat. Sci. 1047, 43 p. 

p 

p 

Hourston, A.S. 1981. Stock assessments for British Columbia herring P 
management units in 1981 and forecasts of the potential catch in 
1982. Can. MS Rep. Fish. Aquat. Sci. 1631, 15 p. 

Hourston, A.S. and V. Haist. 1981. British Columhia herrinq spawn 
deposition data for 1981. Can. Data Rep. Fish. Aquat. Sci. 317, 
58 p. 

p 

Hourston, A.S. and V. Haist. 1981. Summaries of British Columbia herring P 
catch and sampling data by section, week, and gear for the 1980-81 
season. Can. Data Rep. Fish. Aquat. Sci. 313, 66 p. 

Hourston, A.S. and V. Haist. 1981. Summary tables for the assessment of P 
the status of British Columbia herring stocks in the 1980-81 season. 
Can. Data Rep. Fish. Aquat. Sci. 316, 219 p. 



- 32 -

SECONDARY PUBLICATIONS - 1981 

Hourston, A.S. and H. Rosenthal. 1981. Data summaries for viable hatch P 
from Pacific herring eggs deposited at different i ntensities on a 
variety of substrates. Can. Data Rep. Fish. Aquat. Sci. 267, 56 p. 

Hours ton, A.S. and J.F. Schweiqert. 1981. Procedures for assessinq and P 
forecasting British Columbi a herr ing stocks from catch, sampling, and 
spawn deposition data. Can. Data Rep. Fish. Aquat. Sci. 1000, 58 p. 

Hourston, A.S., H. Rosenthal and S. Kerr . 1981. Capacity of juvenile P 
Pacific herrlnq ( Clupea harenqus pallasi ) to feed on larvae of their 
own species. Can. Tech. Rep. Fish. Aquat. Sci. 1044, 9 p. 

Hourston, A.S ., H. Rosenthal and H. van Westerhagen . 1981. Condition at P 
hatching of Pacific herr i nq larvae from nat ur al and ar t1fic1al spawn 
of different intensities on a variety of substrates. Can. Tech. 
Rep . Fish . Aquat . Sci . 1045, 25 p . 

Hourston, A.S., J.M. Hamer, J . Linskey, J . Beukema and J.F . Schweigert . P 
1981. Computer programs for annual assessments and forecasts of 
British Columbia herring stocks. Can. MS Rep. Fish. Aquat. Sci . 
1603, 491 p. 

Hourston, A.S., V. Haist and R.D. Humphreys . 1981. Re qional and temporal P 
variation in the f ecundi ty of Pacific he r ring in Br1t1sh Columhia 
wa t ers . Can . Tech. Rep. Fi sh . Aquat. Sci . 1009, 31 p. 

Hours ton, A.S., V. Haist and R.D. Humphr eys . 1981 . Fecundity data f or P 
British Columhia herring sampled in 1974 and 1978. Ca n. Data Rep . 
Fish . Aquat. Sci. 253, 176 p. 

Hur ley , P. C.F . 1981. Canadian national report 1980-81. ICCAT 
SCRS/81 / 60. 

s 

Hurley, P.C.F. 1981. A summary of the 1980 Canadian Swordfish Survey. S 
ICCAT SCRS / 81 / 63. 

Hurley, P.C.F. and T.D, Iles. 1981. An analysis of catch-per-unit-effort 
data for bluefin tunas in the Gulf of St. Lawrence. ICES C.M. S 
1981/H: 49, 13 p. 

Hurle y, P.C .F . and T.D. Iles. 1981. The Canadian bluefin tuna fishery. S 
CAFSAC Res. Doc. 81 / 35, 12 p. 

Hurley, P.C.F. and T.D. Iles. 1981. An unusual bluefin tuna tag return. S 
ICCAT SCRS/ 81 / 62. 

Hurley, P.C.F . and T.D. Iles. 1981. Status and assessment of northwest 
Atlant ic swordfish stocks. CAFSAC Res. Doc. 81 / 15. 

s 

Hurley , P.C.F. and T.D. Iles. 1981. Changes in the bluefin tuna stock in S 
the Gulf of St . Lawrence and their implications. ICCAT SCRS/ 81 / 61. 



- 33 -

SECONDARY PUBLICATIONS - 1981 

Iles, T.D. 1981. A comparison of two stock/ recruitment hypotheses as S 
applied to North Sea herring and southern Gulf of St. Lawrence cod. 
ICES C.M. 1981 / H:48, 24 p. 

Iles, T.D. 1981. Cod-herrinq interaction in the southern Gulf of St. S 
Lawrence. The application of a new stock/ recruitment hypothesis. 
ICES C.M. l981 / G:42, 23 p. 

Ingram, J.H. 1981. Fish-count data at Beechwood Dam fish-collection S 
facilities, 1972-76. Can. Data Rep. Fish. Aquat. Sci. 254, 33 p. 

Jamieson, G.S. 1981. A system for the prec ise determination of t ow S 
distance and tow path in offshore resource surveys . Can. Tech. Rep. 
Fish. Aquat. Sci. 1035, 34 p. 

Jamieson, G.S., N.B. Witherspoon and M.J. Lundy. 
Northumberland Strait scallop stocks - 1979. 
Aquat. Sci. 1013, 31 p. 

Jamieson, G.S., N.B. Witherspoon and M.J. Lundy. 
Northumberland Striit scallop stocks - 1980. 
Aquat. Sci. 1017, 44 p. 

1981. Assessment of 
Can. Tech. Rep. Fish. 

1981. Assessment of 
Can. Tech. Rep. Fish. 

Jamieson, G.S., T. Amaratunga, R.E. Lavoi e and G. Robert. 1981. 
overview of molluscan fisheries in the Canadian Maritimes. 
Ind. Rep. Fish. Aquat. Sci. 123, 24 p. 

Capsul e 
Can. 

s 

s 

s 

Jamieson, G.S., M. Etter and R. A. Chandler. 1981. The effect of scallop S 
fishing on lobsters in the western Northumherland Strait. CAFSAC 
Res. Doc. 81 / 71, 19 p. 

Jamieson, G.S., G. Kerr and M.J. Lundy. 1981. 
stocks on Browns and German Banks - 1979. 
Aquat. Sci. 1014, 17 p. 

Assessment of scallop 
Can. Tech. Rep. Fish. 

s 

Jamieson, G. S., M. J. Lundy, G. L. Kerr and N.B. Witherspoon. 1981. S 
Fishery characteristics and stock status of Georges Bank scallops. 
CAFSAC Res. Doc. 81 / 70, 40 p. 

Jamieson, G.S., G. Robert and M.J. Lundy. 1981. 
Northumberland Strait scallop stocks - 1981. 
31 p. 

Assessment of 
CAFSAC Res. Doc. 81/72, 

s 

Jamieson, G. S., N. B. Witherspoon and R. A. Chandler. 198 1. Bay of 5 
Fundy scallop stock assessment - 1980. CAFSAC Res. Doc. 81 / 27, 
25 p. 

Jenkinson, D.W. and H.T. Bilton. 1981. Additional guidelines to markinq P 
and coded wire tagging of juvenile salmon. Can. Tech. Rep. Fish. 
Aquat. Sci. 1051, 24 p. 

Johnson, M.G. 1981. And no fish swam; acid rain in Canada. Queen's 0 
Quart. 88: 420-428. 



- 34 -

SECONDARY PUBLICATIONS - 1981 

Katapodis, C. and N. Rajaratnam. 1981. A laboratory study of Denil W 
fishways. Dept. Civil Enq., Univ. Alta. Tech. Rep. WRE 31-3, 145 p. 

Kenchington, T.J. 1981. Division 4VWX Redfish: Assessment and Es t imate S 
of total allowable catch for 1982. CAF SAC Res . Doc. 81 / 17. 

Kendaris, T.A. 1981. The distribution of temperature, s alinit y and N 
de nsi t y on Flemish Cap (47°00'N, 45°00'W) i n March, April and May 
1979. Can. Data Rep. Fish. Aquat. Sci. 269, 127 p. 

Kendaris, T.A. 1981. The di stribution of temperat ur e, salinit y and N 
density on Flemi sh Cap (47°00 ' N, 45°00'W ) in April, May and July 
1980. Can . Data Rep. Fish. Aqu at . Sci . 270, 173 p. 

Ketchen , K.S. 1981. Reconstruction of Pacifi c ocean perch (Seqastes P 
alutus ) stock histor y in Queen Charlotte Sound. Part II . Catch per 
unit of effort as a measure of abundance. Can . MS Rep . Fish. Aquat. 
Sci. 159 9, 72 p . 

Khan, R.A., M. Dawe, R. Bowering and R.K. Misra . 1981. Blood protozoa as N 
an aid fo r separating stock~ of Gr eenland halihut, Reinhardtius 
hippoqlossoides (Wa l ba um ) in the northwestern Atlantic . ICES C.M. 
1981/C:4b, 14 p. 

Khan, R.A., J. Kiceniuk, M. Dawe and U. Williams . 1981. Lonq term N 
effects of crude oil on Atlantic cod. ICES C.M.1 981 / E:40, 10 p. 

Koeller , P.A. 1981. Update of biomass estimates from Canadian research S 
vessel surveys in NAFO di visions 4TVWX to 1980. CAFSAC Res . Doc. 
81/45. 

Koeller, P.A. and M. LeGresle y. 1981. Abundance and distribution of S 
fin f ish and squid from E.E. "Prince" trawl surveys in the southern 
Gulf of St. Lawrence. Can. Tech. Rep. Fish. Aquat. Sci. 1028. 

Kozicki, V.M., J.M. Breiwick and E.D. Mitchell. 1981. Newfoundland fin Q 
whale (Balaenoptera physalus) catch per unit of effort analysis, 
1967-1972. Abstracts. - Four t h Biennial Conference On The Biology of 
Marine Mammals, December 14-18, 1981, San Francisco, Calif., p. 70 
(Abst .) 

Kristensen, J. and S.A. Summers. 1981. Fish populat i ons in the W 
Peace-Athabasca Delta and the ef fect s of wat er control s truct ures on 
fish movements: data . Can . Fish . Mar. Serv . Data Rep . 61, 216 p. 

Kristensen, J . 1981. Investigations of qoldeye and other fish species in W 
the Wood Bufalo National Park Section of the Peace-Athabasca Delta 
1977. Can. Man. Rep. Fish. Aquat. Sci. 1560, 64 p. 

Kristoffers on, A.H . and D. C. McGowen. 1981 . Data on arctic charr, W 
Salvelinus aleinus, collected from test fisheries in the Baffin 
region, Northwest Territories, 1975-1979. Can. Data Rep. Fish 
Aquat. Sci. 255, 43 p. 



- 35 -

SECONDARY PUBLICATIONS - 1981 

Kulka, D.W. and W.T. Stobo. 1981. Winter distribution and feedinq of NS 
mackerel on the Scotian Shelf and outer Georges Bank with reference 
to the winter distribution of other finfish species. Can. Tech. Rep. 
Fish. Aquat. Sci. No. 1038, 38 p. 

Kulka, D.W. 1981. An examination of the product form to whole weight N 
conversion used by the foreign fleets in 1980 (Nfld. Observer 
Program ) . CAFSAC Res. Doc. 81 / 60, 38 p. 

Kulka, D.W. 1981. Observed by-catch in the Flemish Cap cod and redfish N 
fisheries in 1979 and 1980 by Canadian observers. NAFO SCR Doc. 
81 / VI / 16, Ser. No. N292 , 2 p. 

Labonte, S.S.M., 1981. La crevette, unmet recherche. Entrefilets 
2: 5-6. 

Q 

Lapi, L.A. and J.E. Richards. 1981. Data col lected durinq rockfish P 
(Sebastes spp. ) assessments of west Lanqara Island and west coast 
Vancouver Island fishinq grounds in 1g79, Can. Data Rep. Fish. 
Aquat. Sci. 286, 113 p. 

Lavoie, R.E. and C.F. Bryan. 1981. Oyster bed development in the Dunk S 
River, P.E.I., 1975-1980. Can. Tech. Rep. Fish. Aquat. Sci. 1015, 
13 p. 

Lavoie, R.E. and C.F. Bryan. 1981. Medium-term value of stock thinning S 
for oyster resource enhancement - Dunk River, P.E.I. (Part 2 of 2). 
Can. Tech. Rep. Fish. Aquat. Sci. 1010, 13 p. 

Lawrence, S.G. (ed. ) . 1981. 
freshwater invertebrates. 
169 p. 

Manual for the culture of selected 
Can. Spec. Publ. Fish. Aquat. Sci. 54, 

w 

Leaman, B.M., D. Davenport, J.R. Selsby and D.C.H. Yao. 1981. Biological P 
observer coveraqe of foreiqn fisheri es off CanRda's Pacific coast , 
1979. Can. Tech. Rep. Fish. Aquat. Sci. 1006, 64 p. 

Leslie, H.A., A. Campell and G.R. Daborn. 1981. Regional differences in S 
rock crabs (Cancer irroratus) taken as by-catch in lobster pots in 
the Bay of Fundy. (Abstract) Bull. Can. Soc. Zool. 12: 64 p. 

Levings, C.D. 1981. Analysis of data relatinq to dumpsite colonization P 
and temporal changes in benthic communities in Alberni Inlet. p. 4. 
In: Byers , S.C. (ed ) . Report on Ocean Dumping R & D, PRcific Region, 
08partment of Fisheries and Oceans 1979-1980. Pacific Marine 
Sciences Report 81-2, 31 p. 

Levings, C.D. 1981. Feeding ecology of juvenile salmonids at three P 
contrasting habitats at the Fraser River estuary, B.C. Estuaries 4: 
243. (Abstract ) . 

Levings, C.D. 1981. ( Book Review) . Marine benthic dynamics. K.R. P 
Tenore, and B.C. Coull (eds.) Can. J. Fish. Aquat. Sci. 38: 
1009-101 o. 



- 36 -

SECONDARY PUBLICATIONS - 1981 

Li, M.F. 1981. A continuous cell line from cardiac tissue of a sturgeon S 
(Acipenser oxyrhynchus). ICES C.M. 1981 / L:34, 8 p. 

Li, S. and G.B. Ayles. 1981. Pr e l i mi nar y experimen ts on growth, W 
survival, production and interspecific interactions of walleye 
(Stizostedion vi~reum vitreum) fingerlings in constructed earthen 
ponds in the Canadian Prairies. Can. Tech. Rep. Fish. Aquat. Sci. 
1041, 14 p. 

Li, S. and G.B. Ayles. 1981. An invest iqa t i on of f eeding habits of W 
walleye (Stizostedion vitreum vitreum ) finqerlin qs i n cons t ructed 
earthen ponds in the Canadian Pr air i es. Can. Tech. Rep. Fi sh. 
Aquat. Sci. 1040, 10 p. 

Lilly , G.R. 1981. Distribut ion and r el ati ve abundance of j uv enile N 
redfish on the Flemish Cap in 19 78-81 based on r ecoveries f rom cod 
stomachs. NAFO SCR Doc. 81 / I X/ 118, Ser. No N424, 15 p . 

Lill y , G.R. 1981. Influence of the Labr ador Current on preda t i on by cod N 
on capelin and sand l ance off easte rn Newfoundl and. NAF O SCR Doc . 
81 / 7, Ser-. No. N271, 8 p. 

Lill y , G.R. and A.M. Fleminq. 1981. Si ze relationships in predation by N 
Atlant ic cod, Gadus morhua, on cape l 1n, Mallotus villos us, and sand 
lance, Ammod ytes dubius, in t he Ne wfound l and area . NAFO Sci . Coun. 
Studies 1: 41-45. 

Lilly, G.R., R. Wells and J. Cars cadden. 1981. Estimates of the . possible N 
consumption of capelin by the cod stocks in Divisions 2J+3KL and 
3NO. NAFO SCR Doc. 81 / II / 8, Ser. No. N272, 9 p. 

Lindsey, C.C., K. Patalas, R.A. Bodaly, and C.P. Archibald. 1981 . W 
Glaciation and the ph ysical, chemical and bioloqica l limnol ogy of · 
Yukon lakes. Can. Tech. Rep. Fi sh. Aquat. Sci. 966, 37 p. 

Lovrity, J.E. 1981. Oceanoqraphic data from Frobisher Bay and Winton Bay Q 
in the Eastern Canadian Arctic for the years 1978 and 1979. Can. 
Data Rep. Fish. Aquat. Sci. 261, 117 p. 

Maclsaac, E.A., K.S. Shortreed and J.G. Stockner. 1981. Seasonal P 
distributions of bacterioplankton numbers and activities in eight 
fertilized or untreated oliqotrophic British Columbia lakes. Can. 
Tech. Rep. Fish . Aquat. Sci. 994, 43 p. 

Magui r e, J.J. 1981. Maturite, fecundite, poute et evaluation de la S 
taille du stock reproducteur du maquereau Atlantique (Scomber 
scombrus) dans le qolfe du St-Laurent. M.Sc. Thesis, Laval 
University, 137 p. 

Maguire, J.J. 1981. Assessment of the 4VsW cod stock complex. CAFSAC S 
Res. Doc . 81 / 19 , 43 p. 



- 37 -

SECONDARY PUBLICATIONS - 1981 

Maquire, J.J. 1981. Northwest Atlantic mackeral stock assessment. 
- CAFSAC Res. Doc. 81 / 18, 22 p. 

Mansfield, A.W. ( Chairman ) . 1981. 
populations and fish species. 
17 P• 

Interaction between grey seal 
ICES Cooperative Research Report 101, 

s 

Q 

Maranda, Y., S.S.M. Labonte and H. Powles. 1981. Exploitation Q 
potentielle du capelan au Quebec: debarquements (1950-1979 ) et 
caracteristiques biologiques (1979-1980) . Rapp. manuscr. can . sci . 
halieut aquat. 1604, 43 p. 

Margolis, L, T.E. McDonald and G.E . Hoskins. 1981 . Co l lections of P 
salmonids from British Co lumbia, 1968-198 0, examined for the 
protozoan Myxo~oma c~rebr aJis (Myxozoa, Myxosporea) . Can . Data Rep . 
Fish. Aquat. Sci. 264, 8 p. 

Marshall, J.S., D.M. Nelson, D.L. Mellinger, C. Lei, S.G . La wrence and W 
D.F. Malley. 1981. Lake water chemistry and zinc toxicity to 
plankton communities - a prelimina r y report. Argonne National 
Laboratory, Rad io logical and En vironmenta l Research Division, Annual 
Report, ecology, Jan. - Dec. 1980 (ANL-80-115 Part III): 64-67. 

Marshall, K.E. 1981. A biblioqraphy of the arctic charr , Salvelinus W 
alpinus (L. ) , complex to 1980 . Can. Te ch. Rep. Fish. Aquat. Sci. 
1004, 68 p. 

Marshall, K.E. and M. Layton. 198 1. An index to the publications of the W 
staff of the Western Reqion, Department of Fisheries and Oceans, 
1978-79. Can. Tech. Rep. Fish. Aquat. Sci. 992, 56 p. 

Mason, J.C., O.D. Kennedy and A.C. Phillips. 1981. Canadian Pacific P 
coast ichthyoplankton survey, 1980. Ichthyoplankt on . Cruise one 
(January 15-22) . Can. Data Rep. Fish. Aquat. Sci. 275, 57 p. 

Mason, J.C., O~D. Kennedy and T.H. Mullin. 1981. Canadian Pacific coast P 
ichthyoplankton survey. 1980. Hydroqraphy. Part two. Vertical 
contours of temperature, salinity, and sigma-t on transect lines, by 
monthly cruise. Can. Data Rep. Fish. Aquat. Sci. 280, 77 p. 

Mason, J.C., O.D. Kennedy and A.C. Phillips. 1981. Canadian Pacific P 
coast ichthyoplankton survey, 1980. Ichthyoplankton. Cruise four 
(April 15-23). Can. Data Rep. Fish. Aquat. Sci. 278, 80 p. 

Mason, J.C., O.D. Kennedy and 
ichthyoplankton survey. 
contours of temperature, 
by monthly cruise. Can. 

T.H. Mullin. 1981. Canadian Pacific coast 
1980. Hydrography. Part one. Horizontal 
salinity, and sigma-t, at selected depths, 
Data Rep. Fish. Aquat. Sci. 279, 110 p. 

p 

Mason, J.C., O.D. Kennedy and A.C. Philli ps. 1981. Canadian Pacific P 
coast ichthyoplankton survey, 1980. Ichthyoplankton. Cruise three 
(March 12-20) . Can. Data Rep. Fish. Aquat. Sci. 277, 75 p. 



- 38 -

SECONDARY PUBLICATIONS - 1981 

Mason, J.C., O.D. Kennedy and T.H. Mullin. 1981. Canadian Pacific coast P 
ichthyoplankton survey, 1980. Hydroqraphy. Part three. Vertical 
profiles of temperature, salinity, and sigma-t by station. Can . Data 
Rep. Fish . Aquat. Sci. 281, 114 p. 

Mason, J.C., O.D. Kennedy and A.C. Phillips. 1981. Canadian Pacific P 
coast ichthyoplankton survey, 1980. Ichthyoplankton. Cruise two 
(February 13-20) . Can. Data Rep. Fish. Aquat. Sci. 276, 66 p. 

Mathias, J.A. and M. Papst. 1981. Growth, survival and distribution of W 
Gammarus iacustris (Crustacea - Amphipoda) stocked into ponds. Can. 
Tech. Rep . Fish. Aquat. Sci. 989, 11 p. 

May, A.W., R.G. Halliday, R. Wells and E. Dunne . 1981. Manaqement of HSN 
Canadian cod stocks . NAFO SCR Doc . 81 / IX/ 141, Ser. No . N449, 13 p . 

McCullough, G.K. 1981. Water hudgets for Southern Indi an Lake, Manitoba, W 
before and after impoundment and Churchill River Diversion, 
1972-1979. Can. MS Rep . Fish. Aquat. Sci. 1620, 22 o. 

McGlade, J., K. Zwanenburg and J.J. Maquire. 1981. Assessment of the S 
Division 4VWX and Sub-area 5 pollack stock complex . CAFSAC Res. 
Doc. 81 / 31, 50 p. 

McKone, W.D. 1981. Effects of chanqes in cod end mesh size upon yield N 
per recruit of redfish in Division 3M . NAFO SCR Doc. 81 / VI / 52, Ser. 
No . N336 , 8 p. 

McKone, W.D., C. Gavaris and W.E. Legge. 1981. Redfish assessment for N 
Divisions 4RST. CAFSAC Res. Doc. 81 / 58, 18 p. 

Mellinger, D.L. J.S. Marshall and D.F. Malley. 1981. A three-year study W 
on the effects of enclosure on zooplankton in a · larqe, curtained bay 
of ELA Lake 382. Argonne Nationa l Laboratory, Rad1oloq1cal and 
Environmental Research Division, Annual Report, ecoloqy, Jan. - Dec. 
1980 (ANL -80-115 Part III): 71-73. 

Messieh, S.M. 1981. Fishing effort and catch-per-unit effort of the S 
inshore herring fisheries in the southern Gulf of St. Lawrence, 
1973-1980. CAFSAC Res. Doc. 81/12, 14 p. 

Messieh, S.N. and D.S. Moore. 1981. 
southern Gulf of St. Lawrence. 

The inshore herrinq fisher y in the 
CAFSAC Res. Doc. 81 / 4, 22 p . 

s 

Messieh, S.N. and P.A. MacPherson. 1981. Aerial survey of herring S 
gillnets in the southern Gulf of St. Lawrence. CAFSAC Res. Doc. 
81/13, 32 p. 

Messieh, S.N., D.J. Wildish and R.H. Peterson. 1981. Possible impact of S 
dredge disposal on the Miramichi Bay Herring Fishery. Fish. Mar. 
Serv. Tech. Rep. 1008, 33 p. 

Metuzals, K. I. 1981. Flat fish stock trends of the Scotian Shelf. CAFSA.C S 
Res. Doc. 81 / 62. 44 p. 



/ 

- 39 -

SECONDARY PUBLICATIONS - 1981 

Metuzals, K.I. 1981. Assessment of American plaice in NAFO 4T. CAFSAC S 
Res. Doc. 81 /34, 34 p. 

Metuzals, K.I. and A. Fullerton . 198 1. Review of the white hake S 
Urophysis tenuis fishery in NAFO 4T. CAFSAC Res. Doc 81 / 49, 15 p. 

Miller, D.C. 1981. Report on May 15-27, 1980 cruise of F/ V SUN P 
MAIDEN. Can. Data Rep. Fish. Aquat. Sci. 265, 17 p. 

Miller, D.S. and J.E. Carscadden. 1981. Acoustic survey results for N 
capelin (Mallotus villosus) in Divisions 2J3K and 3LNO, 1980. NAFO 
SCR Doc. 81/II/5, Ser. No. N269, 10 p. 

Miller , R.J. and P.G. D' Keefe . 1981 . Seasonal and depth distribution, N 
size, and mol t cycle of the spider crabs, Chionoecetes opilio, Hyas 
araneus, and Hyas coarctatus in a New f oundland bay. Can. Tech. Rep. 
Fish. Aquat. Sc i . 1003, 18 p. 

Mills, K.H. 1981. The responses of a lake whi tefi sh (Cor2qonus W 
clupeaformis) population to whole-lake fertilization. -Ph.D. Thesis. 
University of Manitoba, Winnipeq. MB. 209 p. 

Minns, C.K. 1981. Acid rain: a preliminary estimate of the risk to 0 
Ontario's inland f isheries. Can . MS Rept. Fish. Aquat. Sci. 1622 , 
36 p. 

Mitchell, E. 1981. 
1979-May 1980. 

Canada. Proqress Report on Cetacean Research June 
Rep. Int. Wh al. Comm. 31: 171-179. 

Q 

Mitchell, E. 1981. The Whale Called Killer, by Erich Hoyt. Canadian Q 
Geographic 101: 82-83. (Book review) 

Mitchell,£. ( Chairman). 1981. Report of wo rkinq qro up on proposals for Q 
North Atlantic IDCR vessel cruise. Rep. Int. Whal . Comm. 31: 
162-165. 

Mitchell, E. and A.N. Baker. 1981. Age of reputedly old killer whale, Q 
Drcinus area, 'Old Tom' from Eden, Twofold Bay, Australia. Rep. 
!nt. Wha~omm. (Special Issue 3), p. 143-154. 

Mitchell, E. and R.R. Reeves. 1981. Catch history and cumulative catch Q 
estimates of initial population size of cetaceans in the eastern 
Canadian Arctic. Rep. Int. Whal . Comm . 31 : 645-682 . 

Mitchell, E. and V.M. Kozicki. 1981. Reproduction in No rthwest Atlantic Q 
male sperm whales, Physeter macrocephalus. Symposium Abstracts. 
Cetacean Reproduction: Estimating ~arameters For Stock Assessment 
and Management, November 28 to December 7, 1981, La Jolla, 
California, p. 38 (Abst.) 

Mitchell, E.D. 1981. Mi norit y statement of Nor t hwest Atlantic mi nke Q 
whale population status and catch levels. Rep. Int. Whal. Comm. 31: 
160-161. 



- 40 -

SECONDARY PUBLICATIONS - 1981 

Mitchell, E.D. and J.B . Kemper. 1981. Narwhal with lower jaw tusk; and Q 
aspects of hard tissue deposition in narwhals. Rep. Int. Whal. 
Comm. (Special Is sue 3) , p. 215 . (Abst. ) 

Mitchell, E.D., J.G. Mead and V.M. Kozicki . 1981. Readability of growth Q 
layers i n teeth of beaked whales, Ziphidae. Rep. Int. Whal. Comm. 
(Special Issue 3) , p. 215. (Abst.) 

Mitchell, E.D., V.M. Kozicki and J.M. Breiwick . 1981. Shift in location Q 
of whaling qrounds as indication of decreased fin whale (Balaenoptera 
physalus ) availahility to New foundland shore stations, 1967-1972. 
Abstracts. Fourth Biennial Conference on the Bioloqy Of Marine 
Mammals, December 14-18, 1981, San Francisco, Calif . p . 80 (Abst . ) 

Mohn, R.K. and J.J. Maquire. 1981. Analysis of simulated data . In: S 
Re port ofthe ad hoc working group on the use of effort data in 
assessments . ICES C.M. 1981/ G:5, 65 p. 

Mohn, R.K . 1981. Abiotic factors relating to squid abundance as S 
determined from qroundfish cruises, 1970-1980. NA FO SCR Doc. 
81/VI/34 , Ser. No. N316, 11 p . 

Mohn, R.K. 1981. Ind ices of abundance and bottom temperatur e S 
re l ationship for squirl in Div isions 4VWX. NAFO SCR Doc . 81/ I X/ 99, 
Ser. No . N397 , 10 p. 

Moores, J.A ., G.H. Winters and E.L . Dal ley . 1981 . Where have all the N 
herring gone? The continued decline of the southeast Newfoundland 
herring stocks. CAFSAC Res. Doc. 81/75 , 31 p. 

Moores, J.A., G.J. Winters and C.I. Barbour. 1981. An examination of the N 
status of the Newfoundland west coast herri nq stock. CAFSAC Res. 
Doc. 81 / 9, 37 p. 

Moores, R. B. and R. J . Tucker. 1981. Anqled catch and effort data in the N 
Atlantic salmon recreational fishery; Newfoundland and Labrador, 
1980 . Can. Data Rep. Fish. Aquat. Sc i . 263, 85 p. 

Morley, R.B. 1981. Adult socke ye escapements to Sproat Lake and Great P 
Central Lake (Somass River System, Port Alberni, B.C.) in 1979. 
Can. MS. Rep . Fish. Aquat. Sci. 1614, 68 p. 

Moshenko, R.W . 1981. A preliminary assessment of the arctic charr sport W 
fishery on the Robertson River (Kolutoo Bay ) , Northwest Territories 
1979. Can . Data Rep. Tech. Aquat . Sci. 306 , 9 p. 

Moshenko, R.W., G. Low and C.J. Read. 1981. Data from t he commercial W 
fishery for lake whitefish, Coregonus clupeaformis (Mitchill ) , on 
Great Slave Lake, Northwest Territories, 1980. Can . Data Rep. Fish. 
Aquat. Sci. 305, 30 p . 



- 41 -

SECONDARY PUBLICATIONS - 1981 

Munro, J. and J.C. Therriault. 1981. Abondance, distribution, mobilite Q 
et frequence de mue de la population de homards des lagunes des 
Iles-de-la-Madeleine. Rapp. techn. can . sci . halieut . aouat. 1034, 
35 p. 

Nakashima, B.S. 1981. Sampling variation and survey design for capelin N 
(Mallotus villosus) densities from an acoustic survey in Divisions 
3LNO, 1980 . NAFO SCR Doc. 81 / II / 14, Ser. No. N278, 8 p. 

Newhould, K.A. 1981. Hatchery salmonid production and distribution S 
(1978-79 ) , Nova Scotia, New Brunswick and Prince Edward Island. 
Can. Data Rep. Fish. Aquat. Sci. 271, 241 p. 

Ni, I-H. 1981. Application of factor analysis in redfish morphological N 
studies. ICES C.M.1981 / G: 39, 14 p. 

Ni, I-H. 1981. The use of vertebrae frequencies to indicate the N 
distribution of sharp-beaked redfish, Sebastes mentella and S. 
fasci9tus. NAFO SCR Doc 81 / VI / 70, Ser . No. N354, 17 p, 

Ni, I-H. 1981. The use of anal fin ray frequencies to indicate the stock N 
units of deepwater redfish, Sebastes mentella and rosefish, S. 
fasciatus. NAFO SCR Doc. 81/VI/BO, Ser. No. N365, 14 p. 

Ni, I-H. and W.D. McKone. 1981. The distribution and concentration of N 
redfish species in Newfound land and Labrador waters. NAFO SCR Doc. 
81 /V I/ 69, Ser. No. N353, 10 p. 

O'Boyle, R. N. 1981. The generation of input parameters for sequential S 
population analysis. CAFSAC Res. Doc. 81 / 78, 38 p. 

O'Boyle, R.N. 1981. 
1962-80 period. 

An Assessment of the 4X haddock stock for the 
CAFSAC Res. Doc. 81 / 24, 54 p. 

s 

O'Boyle, R.N. and L. Cleary. 1981. Th e herring (Clupea harengus SQ 
haren~us) gillnet fishery in the southern Gulf of St. Lawrence. 
Can. ech. Rept. Fish. Aquat. Sci. No. 1065, 90 p. 

O'Boyle, R., G. White and J. McMillan. 1981. The effect of introduction S 
of a regulated mesh size of 130 mm for otter trawlers in the division 
4X haddock fishery. CAFSAC Res. Doc. 81/77, 48 p. 

O'Dor, R.N., N. Balch and T. Amaratunqa. 1981. The embryonic development S 
of the squid, Illex illecebrosus: in the laboratory. NAFO SCR Doc. 
81 / VI / 29, Ser. No. N308, 11 p. 

Papst, M.H., G.B. Ayles and J.C.I. Lark. 1981. Current bibliography of W 
publications on waste heat utilization in aquaculture. Can. MS 
Rep. Fish. Aquat. Sci. 1598, 13 p. 

Parsons, D.G. 1981. Gear selectivity in the Labrador shrimp fisher y. N 
CAFSAC Res. Doc. 81 / 43, 7 p. 



- 42 -

SECONDARY PUBLICATIONS - 1981 

Parsons, D.G., G.E. Tucker and P.J. Veitch. 1981. Review of abundance N 
indices and stock assessment for shrimp (Pand9lus boreal~s) in the 
Labrador channels. CAFSAC Res. Doc. 81 / 7, 41 p. 

Parsons, D.G., G.E. Tucker and P.J. Veitch. 1981. Estimates of potential N 
yield for shrimp (Pandalus montaqui ) in the eastern Hudson Strait 
and Ungava Bay. CAFSAC Res. Doc. 81 / 6, 22 p. 

Parsons, D.G., P.J. Veitch and G.E. Tucker. 1981. Data on the shrimp N 
(Pandalus bor~alis ) fishery in Division DA in 1981. NAFO SCR Doc. 
81/~I/146, Ser. No. N455, 20 p. 

Payne, J.F. and L.L. Fancey. 1981 . Mixed function oxidase enzyme N 
induction as a biological monitor and indicator in aquatic 
toxicology: further studies. ICES C.M.1981 / E:57, 16 p . 

Penney, R.W. and J.T. Anderson. 1981. Otolith anal ysis of age and growth N 
of larval redfish (Sebastes sp. ) on Flemish Cap, 1979 and 1980. NAFO 
SCR Doc. 81 / IX/ 117, Ser. No. N423, 15 p. 

Percy, J. A. 1981. Benthic and intertidal orqanisms . Chapter 8. In: Q 
Spraque, J.B. J. H. Vandermeulen and P. G. Wells (eds . ) . Oil and 
dispersants in Canadian seas - research appraisal and 
recommendations. Environment Canada. Environmental Protection 
Service, Economic and Technical Review Report. 

Peterson, R.H. and J.L. Metcalfe. 1981. Emergence of Atlantic salmon fry S 
from gravels of varying composition: a laboratory study. Can . 
Tech. Rep. Fish. Aquat. Sci. 1020, 15 p. 

Pitt, T.K. and W.B. Brodie. Stock assessment of American plaice in NAFO N 
Subarea 2 - Division 3K. CAFSAC Res. Doc. 81/51, 17 p. 

Pitt, T.K. and W.B. Brodie. 1981. A stock assessment update of American N 
plaice in NAFO Divisions 3L, 3N and 30. NAFO SCR Doc. 81 / VI / 61, 
Ser. No. N345 , 14 p. 

Pomeroy, W.M., D.K. Gordon and C.D. Levings. 1981. Data report on P 
brackish marsh transplant experiments at the Fraser estuary. Can. 
Data Rep. Fish. Aquat. Sci. 274, 76 p. 

Pomeroy, W.M., Gordon, D. K. and C.D. Levings. 1981. Experimental P 
transplants of brackish and salt marsh species in the Fraser River 
estuary. Can . Tech. Rep. Fish. Aquat. Sci. 1067, 35 p. 

Powles, H. 1981. What does purse seine catch per unit effort measure? Q 
A simple fishery model. CAFSAC Res. Doc. 81 / 36, 27 p. 

Pringle, J.D. and D.J. Jones. 1981. The interaction of lobster, scallop, S 
and Irish moss fisheries off Borden, Prince Edward Island . Can. 
Tech. Rep. Fish. Aquat. Sci. 973, 17 p. 



- 43 -

SECONDARY PUBLICATIONS - 1901 

Randall, R.G. 1981. Production rate of juvenile Atlantic salmon in S 
relation to available food at two M1ramichi River, N.B., nursery 
streams. Ph.D. Thesis, University of New Brunswick, Fredericton, 
N.B. 218 p. 

Reddin, D.G. 1981. Conversion of weights of Atlantic salmon with N 
viscera-removed and heads-on to round weiqht at West Greenland. ICES 
C.M.1981 / M:20, 7 p. (also CAFSAC Res. Doc. 81 / 30) . 

Reddin, D.G. 1981. Estimation of fishing mortality for Atlantic salmon N 
(Salmo salar ) in Newfoundland and Labrador commercial fisheries. 
ICES C. M .~981 /M:24, 11 P· 

Reddin, D.G. and J.E. Carscadden. 1981. Salmon-cape lin interactions. N 
CAFSAC Res. Doc. 81 / 2, 38 p. 

Reddin, D.G. and R.F. Burfitt. 1981. Proportion of North American and N 
European Atlantic salmon off West Greenland in 1980. ICES 
C.M.1981 / M:21, 12 p. (also CAFSAC Re s . Doc. 81 / 28 ) . 

Reddin, D.G. and R.F. Burfitt. 1981. Lenqth, weiqht, sex and age N 
characteristics of Atlantic salmon (Salmo salar) of North American 
and European origin cauqht at West Greenland in 1979 . ICES 
C.M.1981 / M:22, 23 p. (also CAFSAC Res. Doc. 81 / 29 ) . 

Reddin, D.G. and R.F. Burfitt. 1981. Salmon stock i dentif i cation at West N 
Greenland and hatchery components. ICES C.M.1981 / M:23, 6 p. 

Reddin, D.G. and R.K. Misra. 1981. Separation of North River, Cape N 
Breton Island Atlantic salmon (Salmo salqr L. ) stocks in a mixed 
stock fishery using multivariate analysis techniques. CAFSAC Res. 
Doc. 81 / 33, 9 p. 

Reddin, D.G. and P.B. Short. 1981. The 1976 Newfoundland and Labrador N 
Atlantic salmon commercial landinqs. Can. Tech. Rep. Fi sh. Aqu at. 
Sci. 1007, 105 p. 

Reddin, D.G., R.F. Burfitt and J.H.C. Pippy. 1981. Stock discrimination N 
by scale characteristics. ICES C.M.1981 / M:25 (Poster). 

Reeves, R.R. and E. Mitchell. 1981. The whale behind the tusk. Natural Q 
History 90: 50-57. 

Reeves, R.R. and E.D. Mitchell. 1981. Whit e whal e hun t ing in Cumberland Q 
Sound. Beaver, Outfit 312: 42-49. 

Robert, G. 1981. Dynamics of an exploited population of bar clam, S 
Spisula solidissima. Can. MS Rep. Fish. Aquat. Sci. 1607, 12 p. 

Robert, G. 1981. Seasonal changes in meat yield of cultivated blue S 
mussels (Mytilus edulis L) . Can. MS Rep. Fish. Aquat. Sci. 1609, 
8 P· 



- 44 -

SECONDARY PUBLICATIONS - 1981 

Robert, G. 1981. Stock assessment of soft-shell clams in open S 
shellfish-growing areas of Prince Edward Island. Can. MS Rep. Fish. 
Aquat. Sci. 1606, 47 p. 

Roff, D.A. and W.D. Bowen. 1981. Population dynamics of harp seals, N 
1967-1991. NAFO SCR Doc. 81/XI / 166, Ser. No. N474, 31 p. 

Romero, M.C. L. and T. Amaratunga. 1981. Preliminary results of S 
biochemical-genetic population structure study of the squid Illex 
illecebrosus. NAFO SCR Doc. 81 / IX / 103, Ser. No. N405, 5 p. 

Ryan, P.M., L.J. Cole, D.P. Riche and D. Wakeham. 1981. Age and growth N 
of salmonids in the Experimental Ponds Area, central Newfoundland, 
1977-80. Can. Data Rep. Fish. Aquat. Sci. 304, 284 p. 

Salki, A. 1981. The c rustacean zooplankton communiti es of three prairie W 
lakes subject to varying degrees of anoxia. M.Sc. Thesis. Universit y 
of Manitoba, Winni peq, MB, 222 p. 

Sandeman, E.J., J.S. Scott and J. Boulva. 1981. Canadian Research Report NSQ 
for 1980 . NAFO SCS Doc. 81 / IX/ 23, Ser . No . N384, 19 p. 

Saunders, R.L. 1981. Book review. "salmon: The World's Most Harassed S 
Fish," by Anthony Netboy. Fisheries ( Am. Fish. Soc. ) 5: 60. 

Saunders, R.L. Canadian genetic studies relevant to aquaculture. 1981. S 
ICES C.M.1981 / F:38, 7 p. 

Saunders, R.L., E.B. Henderson, P.R. Harmon and C.E. Johnston. 1981. S 
Influence of low environmental pH on smoltinq of Atlantic salmon. 
ICES C.M.1981 / M:30, 15 p. 

Sauskan, V.I., P.P. Fedulov and T. Amaratunqa. 1981. Some features of S 
water masses and spatial distribution of nektonic groups in the area 
between the Scotian Shelf and Gulf Stream. NAFO SCR Doc. 81 / VI / 42, 
Ser. No. N324, 13 p. 

Scherer, E. (ed.). 1981. 
Publ. spec. can. sci. 

Essai de toxicite pour organismes d'eau deuce. 
halieut. aquat. 44F, 197 p. 

Schindler, D.W. 1981. Sulfur dioxide emissions [letter]. Science 
(Wash., DC) 214(4525): 1074. 

w 

w 

Schweigert, J.F. 1981. Pattern recognition of morphometri c and meristic P 
characters as a basis for herring stock identification. Can. Tech. 
Rep. Fish. Aquat. Sci. 1021, 13 p. 

Schweigert, J.F., A.S. Hourston and L.A. Webb. 1981. Effects of mesh P 
size on roe yield from herring gillnet catches. Can. Tech. Rep. 
Fish. Aquat . Sci. 1016, 23 p . 



- 45 -

SECONDARY PUBLICATIONS - 1981 

Scott, D.P. (ed. ) 1981. Biennial report, 1976-78, Western Region, W 
Fisheries and Marine Sevice, Department of Fisheries and the 
Environment. Rapport Biennial, 1976-78, Region de l'Ouest, Service 
des peches et de l'environnement. Can. Tech. Rep. Fish. Aquat. Sci. 
1019, 36 p. (English ) , 35 p. (French ) . 

Scott, D.P., J.F. Uthe and C.L. Chou. 1981. Further considerations of W S 
time trend determinations of contaminant levels in Canadian cod. 
ICES C.M. 1981 /E :47, 15 p. 

Scott, J.S. 1981. 
Scotian Shelf. 

Distribution of younq-of-the-year haddock on the 
CAFSAC REs. doc. 81 / 56, 7 p. 

s 

Sergeant, D.B., V. Zitko and L.E. Burridoe. 1981. Samplinq, analysis and S 
data evaluation for precipitation at St. Andrews, New Brunswick, 
Canada 1979-1980. Can. Tech. Rep. Fish. Aquat. Sci. 1023, 26 p. 

Sergeant, D.E. 1981. Some biological correlates of environmental Q 
conditions around Newfoundland in the decade 1970-79; harp seals, 
blue whales and Fulmar petrels. NAFO SCR Doc. 81 / I X/ 135, 8 p. 

Sergeant, D.E. 1981. On permissible exploitation rates of Monodontidae. Q 
Rep. Int. Whal. Comm. 31: 583-588. 

Sharp, G.J. 1981. An assessment of Ascophyllu~ nodosum harvesting S 
methods in southwestern Nova Scotia. Can. Tech. Rep. Fish. Aquat. 
Sci. 101 2, 28 p. 

Shearer, J.A. and E.R. DeBruyn. 1981. Light attenuation in the W 
Experimental Lakes Area - 1980 data. Can. Data Rep. Fish. Aquat. 
Sci. 259, 50 p. 

Short, P.B. and D.G. Reddin. 1981. Newfoundland and La brador Atlantic N 
salmon commercial catch data - 1977. Can. Data Rep. Fish. Aquat. 
Sci. 282, 103 p. 

Short, P.B. and D.G. Reddin. 1981. Newfoundland and Labrador Atlantic N 
salmon commercial catch data - 1978. Can. Data Rep. Fish. Aquat. 
Sci. 283, 114 p. 

Shortreed, K.S. and J.G. Stockner. 1981. Limnological results from the P 
1979 British Columbia Lake enrichment program. Can. Tech. Rep. 
Fish. Aquat. Sci. 995, 71 p. 

Sibert, J.R. 1981. Surface circulation in the Na naimo River estuary and P 
adjacent waters, June 17-21, 1974. Can. MS Rep. Fish. Aquat. Sci. 
1602' 63 p. 

Simpson, K., L. Hop Wo and I. Miki. 1981. Fish surveys of 15 sockeye P 
salmon (O ncorh ynchus nerka) nurser y lakes in Bri t ish Columbia. Can. 
Tech. Rep. Fish. Aquat. Sci. 1022, 87 p. 



- 46 -

SECONDARY PUBLICATIONS - 1981 

Sinclair, A. and R.J. Allain. 1981. Exploratory fishing for herrinq in S 
NAFO division 4T, spring 1981. CAFSAC Res. Doc. 81 / 61, 10 p. 

Sinclair, A., D. Waldron and B. Wood . 1981. Comparative fishing fo r S 
silver hake on the Scotian Shelf using 90 mm and 60 mm cod ends. 
NAFO SCR Doc. 81 /V I / 81, Ser. No . N367, 10 p. 

Sinclair, A.F . 1981. Recent trends in argentine abundance on the Scotian S 
Shelf . NAFO SCR Doc. 81 / 71, Ser . No . N356, 19 p. 

Sinclair, A.F. 1981. Juvenile arqentine on the Scotian Shelf . NAFO SCR S 
Doc. 81 / 68, Ser . No . N352 , 6 p. 

Sinclair, M. and J.J. Maquire . 1981 . 4TVn (Jan.-Apr. ) Cod Assessment . S 
CAFSAC Res . Do c. 81 / 41 , 37 p . 

Sinclair, M. and T.D. Iles . 1981. The stock structure of Atlantic S 
herring in relation to tidally induced temperature fronts . ICES. 
C. M. 1981 / H: 46 , 19 p . 

Sinclair, M. and T.D. Iles . 1981. Assessment of the 1980 4WX herring S 
fishery . CAFSAC Res . Doc. 81 / 10, 42 p . 

Sinclair, M. and T.D. Iles. 1981. Oceanoqraphic and Atlantic herri nq S 
life history distributions of in t erest in relation to the herrinq 
stock problem i n the Georges Bank, Gulf of Maine and Ba y of Fundy 
area. NAFO SCR Doc. 81/ IX/ 126, Ser . No. N432 , 26 p . 

Sinclair, M., R. O'Bo yle and T.D. Iles. 1981. Consideration of the S 
stable age distribution ass umption in "analytical" yield models. 
CAFSAC Res . Doc. 81 / 11, 12 p . 

Sinclair, M., W.T. Stobo and J. Simon . 1981. 4Vn herrinq assessment. S 
CAFSAC Res . Do c . 81 / 44, 30 p. 

Sirota, G.S. and J.F. Uthe. 1981. Polynuclear aromatic hydrocarbon S 
contamination in marine shellfish, p. 329-341. In: Polynuclear 
aromatichydrocarbons . M. Cooke and A.J. Dennis Teds. ) . Battle 
Press, Columbus, Ohio. 

Smith, S.J. and B.A. Charlton. 1981. An update of the inshore cod stock S 
in subdivision 4Vn (May -Dec. ) for 1980. CAFSAC Res. Doc. 81 / 20, 
28 p. 

Smi th , S.J. and G.D. Somerton . 1981. STRAP: A user-oriented computer SN 
analysis syst em for groundfish trawl survey data. Can. Tech. Rep. 
Fish. Aquat . Sci. 1030, 66 p. 

Smith, S.J. and K.S. Naidu . 1981. A comparison of four estimators of the SN 
variance of the mean from a two dimensional s ystemat i c sample. 
CAFSAC Res. Doc. 81 / 74, 21 p . 



- 47 -

SECONDARY PUBLICATIONS - 1981 

Smith, S.J. 1981. Atlantic salmon sport catch and effort data, Maritimes S 
Region, 1951-79. Can. Data Rep. Fish. Aquat. Sci. 258, 267 p. 

Smith, T.G. 1981. ( Book Review) 'The Living Ice' by Pol Chantrarne. Q 
Can. Geog. J. 101: 80. 

Smith, T.G. 1981. Notes on the bearded seal (Erignathus barbatus) in the Q 
Canadian Arctic. Can. Tech. Rep. Fish. Aquat. Sci. 1042, 49 p. 

Smith, T.G. 1981. Seal Hunters. Oceans 14 (May / June) , p. 16-17. Q 

Spry, D.J., C.M. Wood and P.V. Hodson. 1981. The effects of environ- 0 
mental acid on freshwater fish wit h particular reference to the 
softwater lakes in Ontario and the modifyinq effects of heav y 
metals. A literature review. Can. Tech. Rep. Fish. Aquat. Sci. 
999, 144 p. 

Stevenson, S.C. 1981. Summary of discarding and estimates of total N 
removals by Canadian trawl ers durinq the 1980 Divi s ions 3LNO American 
plaice fishery. NAFO SCR Doc. 81 / VI / 55, Ser. No . N339, 8 p. 

Stobo, W.T., J.A. Moores and J.J. Maquire. 
mackerel resources on the east coast. 
Sci. 1081, 31 p. 

1981. The herrinq and 
Can. Tech. Rep. Fish. Aquat. 

S N 

Stocker, M. (erlitor) 1981. Groundfish stock assessments off the west P 
coast of Canada in 1981 and recommended total allowable catches for 
1982. Can. MS Rep. Fish. Aquat. Sci. 1626, 282 p. 

Stocker, M., J. Fargo, W. R. Harling and S. E. Maclellan. 1981. Juvenile P 
flatfish survey of M/V NUCLEUS in Hecate Strait, August 11-25, 1980. 
Can. Data Rep. Fish. Aquat. Sci. 297, 150 p. 

Sutterlin, A.M., E.B. Henderson, Susan P. Merrill, R.L. Saunders and A.A. S 
MacKay. 1981. Salmonirl rearinq trials at De er Island, New 
Brunswick, with some projections on economic viability. Can. Tech. 
Rep. Fish. Aquat. Sci. 1011, 28 p. 

Sweeney, R.K. and R.J. Rutherford. 1981. Evaluation of a free-fall S 
apparatus for downstream passage of Atlantic salmon (Salmo salar L.). 
Can. MS Rep. Fish. Aquat. Sci. 1632, 7 p. 

Swetnam, D. and M. Bernard. 1981. 
statistics, Maritimes Region. 
Resource Branch, Department of 
Scotia, 83 p. 

Swetnam, D. and M. Bernard. 1981. 
statistics, Maritimes Region. 
Resource Branch, Department of 
Scotia, 45 p. 

1980 Atlantic salmon commercial catch 
Freshwat er and Anadromous Di vis ion, 
Fisheries and Oceans, Halifax, Nova 

1980 Atlantic salmon sport catch 
Freshwater and Anadromous Di vision, 
Fisheries and Oce ans, Halifa x, Nova 

s 

s 



- 48 -

SECONDARY PUBLICATIONS - 1981 

Taylor, D.M. and P.G. O'Keefe. 1981. Assessment of snow crab N 
(Chionoecetes opilio) stocks in Newfoundland, 1979. CAFSAC Res. 
Doc. S1/57, 34 p. 

Taylor, F.H.C. and R. Kieser. 1981. Hydroacoustic and fishinq surveys of P 
Queen Charlotte Sound, January 26-February 10, and October 2-21, 
1978. Can. MS Rep. Fish. Aquat. Sci. 1605, 87 p. 

Thompson, J.M. 1981. Preliminary report on the population bioloqy and P 
fishery of walleye pollack ( Theraqra chalcogramma) off the Pacific 
coast of Canada. Can. Tech. Rep. Fish. Aquat. Sci. 1031, 157 p. 

Thompson, J.M. 1981. Walleye pollack study in Queen Charlotte Sound and P 
Dixon Entrance during September 21-29, 1979: M/ V ARCTIC HARVESTER. 
Can. Data Rep. Fish. Aquat. Sci. 251, 77 p. 

Thompson, P.C. 1981. The economic performance of the commercial skiff W 
fishery in western Canada. Can. Tech. Rep. Fish. Aquat. Sci. 1037, 
21 p. 

Turner, M.A. 1981. Haptobenthic photosynthesis. M.Sc. Thesis. W 
Univeristy of Manitoba, Winnipeq, MB. 116 + A1-A29 p. 

Uthe, J.F. 1981 . Citation classics commentary on Uthe, J.F., F.A.J. S 
Armstrong, and M.P. Stainton. 1970. Mercury determination in fish 
samples by wet digestion and flameless atomic absorption 
spectrophotometry. J. Fish. Res. Bd. Can. 27: 805-811, p. 14. In: 
Current Contents 12 (50) , Dec. 14. 

Uthe, J.F., C.J. Musial and K.H. Palmork. 1981. A report on an S 
inter-comparison study of the determination of chlorinated biphenyl 
(PCB) isomers on fish oil. ICES C.M. 1981 / E:49, 5 p. 

Uthe, J.F., C.L. Chou and D.P. Scott. 1981. The state of art of S 
environmental pollution level monitoring usina resi dent biota 
populations. ICES Marine Environmental Committee, C. M. 1981 / E:48., 
5 P· 

Waiwood, K.G. 1981. The predatory impact of cod in the southern Gulf of S 
St. Lawrence ecosystem - a preliminary account. ICES C.M. 1981/G: 
43, 16 p. 

Waldron, D.E. 1981. An assessment of the Scotian Shelf silver hake S 
(Merluccius bilinearis) population for 1980. NAFO SCR Doc. 81 / VI / 74, 
Ser. No. N359, 26 p. 

Wallace, I., T. Amaratunga and R.K. O'Dor. 1981. Sequential observations S 
on the digestive process in the squid, Illex illecebrosus . NAFO 
Sci. Coun. Studies No. 1, 65-69. 

Walsh, S.J. and W.R. Bowering. 1981. Histological and visual N 
observations on oogenes1s and sexual maturity in Greenland halibut 
off northern Labrador. NAFO Sci. Coun. Studies 1: 71-75. 



- 49 -

SECONDARY PUBLICATIONS - 1981 

Ware, D.M. and T. Tsukayama. 1981. A possihle recruitment model for the S 
Peruvi an anchovy. Instituto DEL MAR Del Peru Boletin, ISSN -
0378-7699: 5561. 

Webb, L.A., J.F. Schweiqert and A.S. Hourston. 1981. Gillnet selectivity P 
data for the British Columbia herring roe fishery in 1976. Can. Data 
Rep. Fish. Aquat. Sci. 268, 50 p. 

Wells, R. 1981. Age determination of cod from otoliths collected in N 
Divisions 2J, 3K and 3L. NAFO Sci. Coun . Studies 1: 77-101. 

Wells, R. 1981. Distribution and abundance of cod on the Flemish Cap in N 
January 1981 and mortality in 198 0. NAFO SCR Doc. 81/II / 13, Ser . 
No. NZ 77, 7 p . 

Wells, R. 1981. Effects of changes in mesh size upon yield per recruit N 
of cod in Division 3M. NAFO SCR Doc. 81 / II / 2, Ser. No. N265, 5 p. 

Wells, R. 1981. The number of research vessel tows on the Flemish Cap is N 
never enough. NAFO SCR Doc. 81 / II / 15, Ser. No. N279, 3 p. 

Wells, R. 1981. Status in 1980 of the cod stock in Divisions 2J3K L. N 
NAFO SCR Doc. 81 / VI /6 6, Ser. No. N350, 13 p. 

Wheeler, J.P. and G.H. Winters . 
Newfoundland herring stocks. 

1981. An assessment of the east coast 
CAFSAC Res. Doc. 81 / 42, 60 p. 

N 

White, G., D.E. Waldron and R.N. O'Boyle. 1981. Assessment of the eastern S 
Scotian shelf (4VW) haddock stock with projections to 1982. CAFSAC. 
Res. Doc. 81/25, 63 p. 

Withler, F. C. 1981. Storage of fish gametes; p. 17-20, 44-47. In Davy, P 
F. B., and A. Chouinard (ed . ) Induced fish breeding in Southeast 
Asia: report of a workshop held in Singapore. 25-28 November 1980. 
IDRC, Ottawa, Canada . 

Wildish, D.J., D.D. Kristmanson and D. Peer. 1981. Effect of tidal S 
currents on the suspension-feeding benthos in the Bay of Fundy. ICES 
C.M.1981 / L:33, 5 p. 

Worthy, G.A.J., D •• M. Lavigne and W.D. Bowen. 1981. Post-weaning growth N 
of the harp seal, Phoca groenlandica. NAFO SCR Doc 81/XI/163, Ser. 
No. N471, 37 p. 

Yurkowski, M. and J.-A.L. Tabachek. 1981. Effect of dietar y high erucic W 
acid rape-seed oil and subsequent fasting on the fatty acid 
composition of rainbow trouth (Salm9 qairdneri) tissues. (Abstract 
#167), p. 34. In: Abstracts XII International Congress of Nutrition, 
August 16-21, 1981, San Diego, California, U.S.A. International 
Union of Nutritional Sciences. 

Zitko, V. 1981. Computer programs for the evaluation of low resolution S 
mass spectrometry data. Can. Tech. Rep. Fish. Aquat. Sci. 1025, 
28 p. 



- 50 -

SECONDARY PUBLICATIONS - 1981 

Zitko, V. 1981. Contaminants in lobsters from an experimental culture S 
facility. Can. Tech. Rep. Fish. Aquat. Sci. 1027, 19 p. 

Zitko, V. 1981. Monitoring program for major Atlan tic coast f isheries . S 
Can. MS Rep. Fish. Aquat. Sci. 1615, 15 p. 

Zitko, V. and D.W. Mcleese. 1981. Evaluation of hazards of pesticides S 
used in forest spraying to the aquatic environment. Can. Tech. Rep. 
Fish. Aquat. Sci. 985, 21 p. 

Zwanenburg, K. and B. Beck. 1981. Report on the 1978 qr ey seal damaqe S 
survey. CAFSAC Res. Doc. 81 / 80, Sp. and App. 

Zwanenburg, K., B. Beck and S.J. Smith. 1981. Eastern grey seal S 
(Halichoerus gryplus ) r esearch report and 1980 s~ock assessment . 
CAFSAC Res. Doc. 81/81, 38 p. 


	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D

