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v. Other -

7. Publications:

i. Primary -

ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:













v. Other -

7. Publications:

i. Primary -

ii. Interpretive Scientific -

iii. scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:







ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:
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8. Review and Evaluation:

The administration and organization of Marine Fish Division underwent significant changes which will
influence the delivery of the mandate for a number of years to come. With a sharing of the
administrative load between the Division Chief and the new Station Director,

there will be more time
to discuss programs. As well,

the changing in mandate at both sites should lead to long-term
benefits in program implementation.
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Sinclair, A., D. Gascon, R. O'Boyle, D. Rivard, and S. Gavaris. 1991. Consistency of some
northwest Atlantic groundfish assessments. NAFO. Sci. Coun. Studies 16: 59-77.

iv. Popular and Miscellaneous -

8. Review and Evaluation:

The Georges Bank haddock resource has undergone a remarkable recovery,
transboundary fishing effort. This in itself is interesting considering the status of the 4TVWX

haddock stocks. Project #3 will thus be very important to achieve in 1992. Generally, this project
is making good progress.

in spite of intense
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8. Review and Evaluation:

Research has primarily focused on halibut with flatfish work consisting of examination of stock
structure. With the changing mandate sharing between BIO and STABS, there may be opportunities to
enhance work on these increasingly valuable species. Generally, progress has been as good as can be
expected.
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iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

This project is now being conducted almost fully outside of MFD, as part of the OPEN initiative.
Dr. Dickie plans to retire in June 1993.
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v. Other -

7. Publications:

i. Primary -

ii. Interpretive Scientific -~

iii. scientific and Technical -
iv. Popular and Miscellaneous -

8. Review and Evaluation:

Dr. Iles has only a limited amount of time left in DFO. It has become evident that it will be more
profitable in the short-term to produce a number of small manuscripts rather than devoting full
attention to the book. It was for this reason that the priorities have been changed. Nevertheless,

it is still important to emphasize the unique capacity that Dr. Iles has in producing his book and he
is encouraged to continued work on it.
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iii. Communications -

Video with talk and fish dissection based on accumulated research on Atlantic mackerel presented
to elementary school classes on the eastern shore region of N.S. (Lambert)
iv. Contracts Administered -
v. Other -
7. Publications:
i. Primary -

ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

Work on this project has been subsumed by activities under cod (1021) and harvesting data (9765).
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PC Hard Disk Maintenance (Branton)
ZIF Verification Workshop Report (Branton, McMillan)

iv. Popular and Miscellaneous -

8. Review and Evaluation:
It cannot be overemphasized that the productivity of the EDP group has been outstanding, this in the
face of so many conflicting demands. During the coming year, there will be a concerted effort to
consclidate computing at BIO on hardware separate from the CYBER. This will facilitate the
management of EDP in the Division and particuarly enhance BIO/STABS data interchange.






L.P.
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Selected Involvements:

i. Collaborative Research -

ii. University Liaison -

iii. Communicatiocns -

iv. Contracts Administered -
v. Other -

7. Publications:

i. Primary -

ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

staffing of the acoustics position in St. Andrews took considerably longer than anticipated.
However, progress has been steady, particularly in the acquisition of a Dual Beam system. The stage
is now set for a productive 1992.



EVALUATION
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Selected Involvements:
i. Collaborative Research -
ii. University Liaison -
iii. Communications -
iv. Contracts Administered -
v. Other -
7. Publications:
i. Primary -
ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

This project received limited funding and was the target of further cuts in 1991. The initiative is
seen as a modest priority and will be pursued as much as possible using A-base funding.
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v. Other -
7. Publications:
i. Primary -
ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

The lack of activity in this particular fishery prompted the project leader to focus on other
Divisional projects that required more attention.
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iii. Scientific and Technical -

iv. Popular and Miscellaneous -

Cornick, J.W. and G. Olivier. 1991. Fish Health in Aquaculture in Science Review 1988 and 1989,
pp. 44-47, 1991.

Cornick, J.W., A.M. MacKinnon, and M.M. McMenemy. 1991. (Abstract). Current Status of Important
Diseases Affecting Finfish Culture in the Maritime Provinces. DFO Scotia-Fundy Region 14th
Regional Fish Health Workshop, November 1991.

MacKinnon, A.M., J.W. Cornick, and G. Olivier. 1991. (Abstract). Atypical Aeromonas salmonicida
in a wild American eel Anguilla rostrata population. DFO Scotia-Fundy Region T4th Regional Fish
Health Workshop, November

Cornick, J.W. .1991. (2bstract). DFO programs aimed at preventing disease transfer through

broodstock. Atlantic Salmon Federation, Workshop on Broodstock Development, St. Andrews, N.B.,
Feb. 27, 1991.

8. Review and Evaluation:

The Fish Health Unit continues to provide a first-class diagnostic program, and a service to clients
that has become the ne plus ultra, in Atlantic Canada. The transfer of duties from outgoing to
incoming laboratory supervisor was accomplished without loss of efficiency or accuracy.

The value of the program is reflected by the offer from Sea Farm Canada, to fund a contractor to work
under FHU direction on certain Sea Farm requests, with surplus time available for routine work.
without this financial and human input, and labour provided by students and trainees, the core
program could not be completed, nor could some of the work be done due to lack of critical mass in
the laboratory. The program is thus under-funded and understaffed. Its success is due largely to
the dedication, skill and loyalty of the staff.
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FRESHWATER AND ANADROMOUS DIVISION
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iv. Popular and Miscellaneous -

8. Review and Evaluation:











































































This project provides the biological support and feedback for improving the efficiency of hatchery
operations and the effectiveness of hatchery projects. It also coordinates the inputs from other
sections and divisions of DFO, other government agencies and the public to the Division's fish
culture program. In recent years the effort directed towards the conduct of biological
investigations has decreased because of loss of the project leader and responsibility for program
direction falling on the Section Head, who is burdened with an exceptionally heavy administrative
workload. Effort in 1991 deteriorated further with the retirements in the Section of a senior
biological technician and the Supervisor of Hatchery Operations and Production. With these
retirements biological output decreased and the administrative workload of the Section Head
increased. Because the biological investigations carried out under this project are of the utmost
importance to continuing to improve the success of the Division's hatchery program, consideration
must be given to reinstatement of the science component of this project. The science output and

corresponding improvements |n_hatcheg performance will continue to be modest unless more resources
are assigned to address key biological questions.
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8. Review and Evaluation:

with the filling of the Division’s lone CS position this project is once again on track. The major
challenges for 1992 are to decide upon the most appropriate DBMS and to establish the blueprint for
its application throughout the Division.
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AQUACULTURE AND INVERTEBRATE FISHERIES DIVISION
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ST. ANDREWS BIOLOGICAL s'm'r':qu
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ii. University Liaison -

iii. Communications -

iv. Contracts Administered -

v. Other -

7. Publications:

i. Primary -

ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:
wWwithin the limits of the budget and reduced manpower, overall objectives were generally achieved.



REV.EW,
Division: Aquaculture and Invertebrate Fisheries Project No.: 510
Section: St. Andrews Biological Station
Project Title: Computer Centre
Project Leader: Wawood, B.
Other Researchers: Bellis, S.; Fawkes, S.; Hatt, B.
Work Activity: W.A.1.1.5.0

Key Words: computer centre; data processing; statistical advice

1. Project Description,

Provides computing power, programmin%.and system support (both hardware and software), and Data Entry
services to scientific staff in the Biological Sciences Branch.

2. Long-Term Objectives:

Ensure that the Biological Station computing system is Uﬁgraded and enhanced to keep pace with
technological developments relevant to fisheries research.

3. Goals/Expected Outputs vaccomplishmentsin 1991
Continued to maintain the Computing System at optimum efficiency by monitoring and tuning system
parameters. The loss of the statistician in June 1991 has removed the statistical advice and
expertise capability from the Station. The major accomplishment was the installation of an Ethernet
AN, to be completed in 1992. Linkage to the Regional network is still being implemented. Full
presentation graphics capability has been provided by acquisition of LAN server versions of Harvard
Graphics and Sigma Plot for the VAX 6210. The provision of a computer output room was the first step
towards implementing the recommendations of the RCMP security report.

4. Additional Accomplishments:

Word processi ng eguipment was updated and participation in Word Processing Special Interest Group by
secretaries and WP personnel has proven to be a valuable training tool .

Data Entry functions have been upgraded by acquisition of Entry Point 90 software.
Acquisition of the Archive SQL package for ORACLE has streamlined that function.
5. Goals/Expected Outputs for 1992:

Improve the operation of the VAX 6210 and distributed network environment by implementation of
performance evaluation systems and a satisfactory backup package.

Linkage to all Regiona networks with transparent communication processes should be completed with
the cooperation of Scientific Computing Services Division.

Evaluation of total computing services at the Biological Station will be carried out to assess the
options for the planned upgrade by BSB.

6. Background:
Highlights:
Computer services have been provided to all research projects/researchers at the St. Andrews
Biological Station since 1960. The loss of the statistician has ended the statistical advice
capability. Acquisition of the VAX 6210 has placed the computer centre in the position of having
hardware for which dedicated VAX software is no longer fiscally feasible.
Selected Involvements:

1. Collaborative Research -
ii. University Liaison -

iii. Communications -






























302

BIOLOGICAL OCEANOGRAFHY DIVISION



Division: Biological Oceanography Project No.: 600

Section:

Project Title: Bio-Optical Properties of Pelagic Oceans

Project Leader: Platt, T.

Other Researchers:

Work Activity: W.A.1.1.1.8

Key Words: biological oceanography; phytoplankton; primary production

1.

Project Description:

Understand the transmission of visible light through the ocean, in particular the way it is affected

by organisms. The largest variable component of light absorption in the ocean is that due to the

pigments in phytoplankton. In turn. phytoplankton need light to grow by photosynthesis. The project

aims at describing all these relationships in mathematical terms for a range of oceanogrgj)hlc

regimes. This is important to the development of remote sensing technology and to optic

cI:Dor]pmunication underwater. Collaborative research is conducted with the Department of National
efence.

. Long-Term Objectives:

Determine the optical characteristics of picoplankton suspensions includin%: optical absorption in
relation to pigment compositions; the action spectrum for picoplankton cultures; the vertical profile
of available light in the sea; vertical attenuation coefficients with respect to wavelength. Compare
results with the vertical structure of plankton communities; the photoadaptive properties of
phytoplankton under various conditions of turbulent mixing; the wavelength-dependence of
photosynthesis for size fractionated field populations. efine algorithms for determining )
phytoplankton productivity from remotely sensed data. Apply research results from the above studies
toward determining their significance for optical communication and understanding_the trophic role of
picoplankton; calculating quantum yields and upper limits of biological activity in the ocean.
Goals/Expected Outputs vs. Accomplishments in 1991:

1. Consolidation by regional application of role of remote sensing in biological oceanography.
Report completed and published using North Atlantic as type region.

Additional Accomplishments:

Served as Co-Chairman, Productivity of Global Ocean Project, International Space Year.

Goals/Expected Outputs for 1992:

| . Major cruise to North Atlantic for optics and biology.

2. Report on remote sensing for computation of ocean primary production.

Background:

Highlights:

Selected Involvements:
i. Collaborative Research -
SO Reserch Canmrs, “Toora (LAl ander Thierational Space Y ear.
DND Valcartier under Task # 13/1-1990 (91911).
ii. University Liaison -
Through Canadian Committee for NSERC, with Dr. Sathyendranath (Dalhousie University).
iii. Communications -
Many public lectures.

iv. Contracts Administered -






Division: Biological Oceanography Project No.: 602
Section:

Project Title: Respiration, Nutrient Uptake, Regeneration of Natural Plankton Populations

Project Leader: Harrison, W.

Other Researchers: Platt, T.

Work Activity: W.A.1.1.1.8

Key Words: phytoplankton; biological oceanography; primary production

1. Project Description:

Dissolved nutrients, along with temperature and light, are the environmental properties critical in
determining the levels of primary production in the oceans. In most of the world's oceans, nutrients
(and specitically nltrogen? are thou?ht to be the primary limiting factor and are the key to
understanding the biogeochemical cycles of most other elements dissolved in seawater. This prog'ect
investigates the distribution, uptake, and regeneration of nutrients and the role they Flay in the
primary production of the oceans. This has relevance to fisheries problems and to the longer-term
global” problems of ocean circulation and climate.

2. Long-Term Objectives:

Determine the role dissolved nutrients play in the distribution, biomass, and production of marine
phytoplankton; identify and quantify the sources of nutrients available to phytoplankton, and
especially the role microplankton play in the regeneration of nutrients from organic matter in
seawater;” determine_how much primary production is supported by e¢news nutrients (i.e., from external
sources) and how this varies in space and time.

3. Goals/Expected Outputs vs. Accomplishments in 1991:
1. Continue analysis and interpretation of data collected during 1990 JGOFS cruise.
Analysis of JGOFS90 cruise data near completion. Results from JGOFS/89 cruise submitted (two
manuscrlg)ts) for publication in the Deep- Research special JGOFS volume. Additional results from
the JGOFS/90 and JGOFS/91 cruise submitted for publication in Nature.

2.  Implement field program for testing and evaluating new.I%I procured sea-going mass spectrometer
and new instrumention/techniques for ultra low-level nitrogen analysis in Seawater.

Tests carried out duringifth(? a:)ring 1991 JGOFS cruise to the N\W Atlantic and during the fall css
o

Dawvson cruise to the Gu aine were highly successful. Performance of the mass spectrometer

exceeded our expectations with regard to reliability and instrwnent sensitivity. Low-level analyses
of nitrate also successful; plans are underway to test a new technique (based on derivative
fluorescence) for low-level ammoniwn analysis.

4. Additional Accomplishments:

1. Published manuscript (with co-author) on the analysis of carbon, nitrogen, phosphorus and
silicon in marine particulates.

2.  Published two manuscripts (with co-authors) on particulate organic matter and nitrogen cycling
in the equatorial Pacific.

3. Published manuscript (with co-authors) on seasonal nitrogen dynamics in the subtropical Pacific.
Published manuscript (with co-author) on new production in polar waters.

Published manuscript (with co-authors) estimating new production on Georges Bank by compound
remote sensing.

6. Published review article (with co-author) on nutrient effects on primary production in polar
waters.

Published review article on nutrient regeneration in the worlds oceans.

8. Fatici pated in AGU-sponsored workshop on analysis and characterization of marine particles in
anuary.

9. Parlgi%ipated in AES-sponsored technical meeting on natural sources and sinks of greenhouse gases
in February .
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iv. Contracts Administered -
v. Other -
7. Publications:
i. Primary -
ii. Interpretive Scientific -

iii. Scientific and Technical -
iv. Popular and Miscellaneous -

8. Review and Evaluation:

This work provides essential background to the bio-optical research in project No. 600.
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ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

Project temporarily dormant.
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ii. Interpretive Scientific -

iii. Scientific and Technical -

iv. Popular and Miscellaneous -

8. Review and Evaluation:

This project continues to be productive of excellent publications. It is an important part of the
Division’s work towards understanding the structure and function of the ocean ecosystem.
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HABITAT ECOLOGY DIVISION






































































































iv. Popular and Miscellaneous -

8. Review and Evaluation:

Progress was hindered by the lack of funding that was anticipated from the AFAP program.
Nevertheless, advances were made preparing data for publication and supporting modelling work under
Project 718. Hopefully, funding will be found to carry out the experimental work planned for 1992.















Considerable effort has been é}iver] to advising on harbour porpoise in the Bay of Fundy and
collaborative work with Scandinavians has continued. In light of the upcoming impact assessment of
the Great Whale Project, increased involvement is anticipated.



1991/92
Division: Habitat Ecology Division Project No.: 715
Section:
Project Title: Size-Dependent, Bioenergetic Processes in Fish Habitat
Project Leader: Kerr, S.R.
Other Researchers: Silvert. w.L.; Boudreau, P.R.
Work Activity: W.A.1.1.J3.1

Key Words: modelling; habitat research; bioenergetics; heritability; ballast water:
ecosystem integrity

1. Project Description:
Evaluation of the effects of environmental factors and habitat change on fish habitat productivity.
2. Long-Term Objectives:

Develop procedures for evaluating and predicting the interaction of habitat variables with the
production capacities of fish stocks and communities.

J. Goals/Expected






378

Thiebaux, M.L., P.R. Boudreau, and L.M. Dickie. 1991. An analytical model of acoustic fish
reflection for estimation of maximum dorsal aspect target strength. Can. J. Fish. Aquat. Sci. 48:
1772-1782.

ii. Interpretive Scientific -
iii. Scientific and Technical -
Rice, J., and S.R. Kerr. 1991. Fish working gfoup report. Global Oceans Ecosystems Dynamics.
Report 2: 65-70. .

iv. Popular and Miscellaneous -

8. Review and Evaluation:

This project is hitting full stride and benefits from excellent university collaboration.
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S. Install and configure new divisional computer system for improved modelling capability, and
implement networking and data transfer capabilities to support the modelling program. (Silvert,
Keizer)

A Silicon Graphics 4D/25 Personal Iris was purchased in February-and has been installed and set up
for use both as a divisional central computer and as a workstation for ecological modelling work.
All aspects of this work were satisfactorily completed early in the year, with the exception of
networking support which has proven very difficult because of problems arising from deficiencies in
the BIO Ethernet connections to the Fish Lab.

6. Investigate physical factors affecting estuarine habitat, and establish liaison with PCS
concerning estuarine classification and interfaces between physical and biological models.
(Messieh, Silvert)

The main thrust in this area has been maintaining liaison with the estuarine modelling programs in
PCS, primarily the ASA model of the L’Etang Estuary. All requested information on biological sources
due to aquaculture has been provided to PCS as needed. Contact with the estuarine classification
program has been maintained, but the Habitat Ecology Division’s role in this work is mostly reactive
at the present time.

7. Review Grand Banks ecosystem model and update it in order to test its possible utility in
understanding the ecological environment of northern cod. (Silvert)

This work was satisfactorily completed and presented at a DFO workshop on northern cod in St. John's,
Nfld.

4. Additional Accomplishments:

1. An invited paper on modelling the effects of environmental change on fish larvae was presented
at the ICES 79*" Statutory Meeting. A prototype decision support system for evaluating
aquaculture permit applications was developed and demonstrated at several meetings. (Silvert)

2. The following software were developed: (Silvert)

Prototype Decision Support System for Aquaculture. Two versions were developed: 1) The
original version uses an expert system shell, VP-EXPERT, and can only be used under terms of
the software license; and 2) To meet requests for a demonstration version of the program that
could be freely distributed, a look-alike version of the original expert system was pro-
grammed in QuickBASIC and has been distributed both as source code and as an executable file.

FLINK, a Fortran link mapping tool. This tool is widely used by Fortran programmers and is
distributed as both source for Unix systems and as an executable file for MS-DOS systems.

FXRREF, a Fortran cross referencer. This is another tool widely used by Fortran programmers
to keep track of all the variables in large sets of programs. Currently it is available only
for Unix systems.

FDEP, a Makefile dependency generator for Fortran program development. This tool is used by
Fortran programmers who rely on the Unix make utility for managing program compilation.
Currently it is available only for Unix systems.

The BSIM package is also widely distributed, and some of the components of the BSIM package

(such as the parser) have been distributed independently. These programs have been distrib-
uted by floppy disk, electronic mail, and ftp file transfer. FXREF and FLINK have also been
distributed via UseNet news.

3. Prepared a discussion paper on the role of numerical modelling in designing monitoring studies
and conducting environmental assessments for an ICES working group. (Gordon)

5. Goals/Expected Outputs for 1992

6.

1. Continue to develop, in collaboration with other divisions and with input from habitat managers,
an ecological model for the L’Etang Inlet which can be used to evaluate the carrying capacity
for salmon cage aquaculture. (Gordon, Hargrave, Silvert, Keizer)

2. Continue development of models of shellfish toxicity which can be used to plan research and
monitoring programs. (Silvert, Durvasula)

3. Continue development and maintenance of the BSIM modelling package. (Silvert)

4. Continue development of the generic model of continental shelf habitats with particular emphasis
on benthic submodels and dynamic stability of these systems. (Silvert)

5. Maintain a divisional computer system, particularly with respect to support for the modelling
program. (Silvert, Keizer)

6. Investigate physical factors affecting estuarine habitat, and establish liaison with PCS
concerning estuarine classification and interfaces between physical and biological models.
(Silvert, Messieh)

7. Resume earlier objective of developing models for studying the effects of habitat changes on
early life stages of fish. (Silvert)

Background:

Highlights:
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iv. Contracts Administered -

v. Other -

7. Publications:
i. Primary -
Grant, J., C.W. Emerson, B.T. Hargrave, and J.L. Shortle. 1991. Benthic oxygen consumption on
continental shelves off eastern Canada. Cont. Shelf Res. 11: 1083-1097.
ii. Interpretive Scientific -

Hargrave, B.T. 1991. Ecology of deep-water zones, p. 77-90. In: R.S.K. Barnes and K.H. Mann
(eds.), Fundamentals of aquatic ecology. Blackwell Scientific Publ. (Oxford).

Hargrave, B.T. 1991. Impacts of Man's activities on aquatic systems, p. 245-264. 1In: R.S.K.
Barnes and K.H. Mann (eds.), Fundamentals of aquatic ecology. Blackwell Scientific Publ.
(Oxford) .

iii. scientific and Technical

Fisher, N., B.T. Hargrave, S. Fowler, S. Louma, J. McDowell-Capuzzo, T. O’Connor, and J. Stegeman.
1991. Bioavailability of Chemicals, p. 23-32. 1In: D.W. Spencer (ed.), An abyssal ocean option
for waste management. Woods Hole Oceanogr. Inst. Rep. 1991.

iv. Popular and Miscellaneous -

Emerson, C., J. Grant, and B.T. Hargrave. 1991. oOceanographic processes and scallop trophic
resources, F. 7. In: Channels, Vvol. 1, June 1991.

8. Review and Evaluation:

This productive project is on track and benefits from collaboration with many scientists. Results
are applied to local habitat issues most effectively.



1. Processing of lIce Island sediment trap samples for microscopic and chemical analyses will be
carried out between November 1990 and March 1991. The work is described as a project under the
Canada-Germany Research Exchange Agreement with collaboration of B. von Bodungen (Kiel
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