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ABSTRACT

Sander, F. 1987. Activity Report of the St. Andrews Biological Station (1986). Can. MS Rep. Fish. Aquat.
Sci. 1948: iii + 9 p.

This report contains a brief description of research findings at the st. Andrews Biological Station in
1986 and listings of Station staff, seminars presented and publications emanating from the various research
activities of the three component Divisions.

RESUME

Sander, F. 1987. Activity Report of the St. Andrews Biological Station (1986). Can. MS Rep. Fish. Aquat.
Sc i. 1948: iii + 9 p.

Ce rapport contient une breve description des resultats de recherches scientifiques a la Station de
biologie de St. Andrews en 1986, et listes des employes, des colloques presentes et des publications provenant
des diverses activites de nos trois divisions.





RESEARCH FINDINGS

The following are brief descriptions of
highlights of research findings achieved at the
Biological Station in 1986.

FISHERIES AND ENVIRONMENTAL SCIENCES DIVISION

A wide spectrum of research endeavors were
undertaken in the Division's Habitat and Applied
Fisheries Physiology Sections at St. Andrews in
1986. "Tainted" salmon from the Salmon River at
Truro, N.S., were analyzed and found to contain di-,
tri-, and tetra-chlorobenzenes and biphenyl. Some
of these chemicals are used at the Stanfield garment
factory. Sediments in the area were found to be
contaminated by PAH, very likely originating from
the Domtar wood-preserving plant. The information
will prove useful when steps are considered to clean
up the area.

Nominal 96-h LC50 of the dichlorvos formulation
NUVAN, used to control sea lice in Atlantic salmon
aquaculture, was measured at 1.1 mg/L. Dichlorvos
itself is less toxic (2.3 mg/L). The formulation
should be subjected to the usual registration
process. A method for determination of
acetylcholinesterase (ACHE) activity became
operational and was used on Atlantic salmon exposed
to dichlorvos.

Risk of 110 pesticides used in agriculture on
P.E.I. was assessed by a fugacity model.
Organophosphates and pyrethroids were determined to
pose the highest risk.

Concentration of lactic acid in the white
muscle of Atlantic salmon was determined to be a
good indicator of "capture stress· and will be used
routinely as a part of a set of biochemical
indicators of health.

Analysis of 5 yr of data on the distribution
and abundance of toxic dinoflagellates in the Bay of
Fundy revealed several areas of high Gonyaulax
abundance. Occurrence of high concentrations in
frontal zones was suspected. There was no valid
correlation between abundance of toxic dinoflagel­
lates and temperature or salinity. Anatomical
distribution of paralytic shellfish toxins in
soft-shell clams from one of the prime shellfish
areas in southwestern New Brunswick affected with
this problem indicated that about 75% of the toxin
load is confined to a small portion of the viscera
in the vicinity of the brown gland, 10% to the
digestive gland and 10% to the gills. Muscular
tissues contain very low, or undetectable, amounts
of the toxins. Toxin content was determined by
bioassay and HPLC.

Behavioral observations of giant scallops
placed in bottom culture adjacent to the Biological
Station were completed with a Lobsiger time-lapse
camera. Over 1000 exposures were obtained for
analysis. Experiments on the effect of flow
velocity on scallop feeding suggest that ambient
flows inhibit feeding at flows >10-16 cm-'s-'
and growth at >10 cm-'s-'.

Intermolt mating in lobsters was shown to be
more common than previously thought. Initially, 32
such matings were recorded and 14 of the females
spawned and produced fertile eggs. These matings
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occurred without the courtship behavior described
for newly molted female lobsters. It appears that
intermolt mating may, therefore, be a mechanism for
ensuring the insemination of unmated preovigerous
female lobsters. This success of intermolt mating
of these females has eliminated the problem of
having to be present each time a female molts. It
has the advantage over artificial insemination in
that egg retention is not affected.

Poor egg retention by cultured female lobsters
has prevented significant progress in the
development of genetically improved strains of
lobsters. With environmental manipulation, egg
attachment and retention rates in cultured females
close to that obtained with wild stock were
obtained. This manipulation required 5-7 yr beyond
the age of maturity, making this a unique study.

It has been known for some time that there is a
threshold size for the parr-smolt transformation in
juvenile Atlantic salmon. This was thought to be
about 10 cm. One important physiological develop­
ment during smolting is the attainment of salinity
tolerance. The enzyme, gill Na+-K+ ATPase, is
believed to be directly involved in transport of
Na+ and Cl- across the gill membranes. Studies
showed that the imposition of artificially long-day
length during winter resulted, after less than a
month, in a sharp increase in ATPase activity in
salmon greater than 15 cm in length. Smaller salmon
showed no such response. This is clear evidence in
support of a threshold-size hypothesis.

Exposure to 16-h day length from September 21
to December 21 greatly enhanced growth of presmolt
salmon. Following return to normal photoperiod in
late December, the salmon underwent smoltification.
Although such treatment resulted in slightly later
completion of smolting, the fish survived transfer
to sea water and grew nearly as well as controls.
Such photoperiod manipulation, with minor modifi­
cations, should be of great benefit to smolt
culture, resulting in more 1+ smolts of larger
size.

Arteriosclerotic lesions in coronary arteries
of Atlantic salmon are rare in juveniles in fresh
water, but increase rapidly in number and severity
during the marine stage. Lesion development appears
to be related more to growth rate than to fish size.
An experiment showed that lesions do not regress
during recovery of post-spawned salmon (kelts).

The stream invertebrate component of the LRTAP
biomonitoring program was completed for the nine
streams selected for monitoring in the Scotia-Fundy
region. The streams ranged from 4.3 to 6.0 in pH.
The observations on the behavior of various species
of freshwater fish in gradients of pH were
continued. Most species of freshwater fish tested
in a linear spatial pH gradient avoided pH levels

'lower than 5.3-5.5. Some also exhibited avoidance
of high pH (ca. 8.5-9.0), while others showed no
avoidance of pH levels as high as 10.0. Yellow
perch preferred more acidic water than did the other
species tested, and showed avoidance behavior only
to pH less than 4.0.

A study of aluminum speciation in acid rivers
of Nova Scotia evaluated existing methods of
aluminum speciation and developed modifications to
apply to acidic waters from Nova Scotia. Aluminum
speciation in the salmon rivers of Nova Scotia was
found to differ from the established patterns for



other regions during acidity episodes. Organic,
non-labile forms of aluminum were dominant, and the
study indicated that inorganic aluminum is not the
lethal factor in these brownwater streams.

Oensity and biomass estimates for juvenile
salmon and other species were also successfully
completed in 20 Nova Scotia streams representing a
wide range of chemical conditions.

MARINE FISH DIVISION

1986 saw a continuation of the increasing
research and stock assessment effort of the Marine
Fish Division. St. Andrews staff had special
responsibility for assessments of stocks of
herring, haddock and cod in Bay of Fundy-Gulf of
Maine-Georges Bank area (NAFO oivs. 4X, 5YZ) in
addition to flatfish and cod on the Scotian Shelf.

Considerable changes in "standard" groundfish
survey operations included new procedures, which
minimized data recording at sea and data editing and
entry ashore. The annual summer survey of the
Scotian Shelf and Bay of Fundy, using the Alfred
Needler and instituted in 1970, was complereo:--The
series of seasonal (March and October) surveys of
the Shelf, started in 1979, was terminated and
replaced by more limited surveys, with special
interest in cod and haddock: a standard survey of
Georges Bank was initiated in March and a survey
concentrated on the central and northeast Scotian
Shelf was completed in October. The annual larval
herring survey of the Bay of Fundy was also carried
out in October, the 17th in this series, and was
supplemented by surveys for juvenile herring using
the J. L. Hart.

The herring acoustic survey in the Chedabucto
Bay area in January identified large concentrations
of herring in the Bay which yielded estimates of
abundance 2-3 times greater than in previous years.
This was the 4th year of the survey in the area.
The project is aimed at developing the methodology
to produce accurate estimates of abundance of
herring.

A review of the management history of the
Canada/U.S. boundary stocks discussions produced
convincing evidence against movements of herring
from the Scot i an She lf and Bay of Fundy into the
Gulf of Maine. The source(s) of the young herring
which support the weir fisheries in the Bay of Fundy
have not been fully determined. Conservation of
stocks is dependent on detailed knowledge of the
origin, life history, development and seasonal
movements of the fish, and the delineation and
structure of the stocks. Intensive stock
discrimination studies on herring included special
studies on spawning stocks including comparative
work on morphometries, meristics and parasites. At
the same time, the larger issues of what factors
determine the temporal and spatial distributions,
the strengths of populations and growth and
development of herring on a global basis are being
critically examined.

St. Andrews scientists have taken a special
interest in the biology of the juvenile stages of
gadids, particularly in their first year of life.
This stage has received comparatively little
attention, although it is identified as a period in
which year-class strength and mortality may
determine recruitment to the fisheries. Studies in
this field range from laboratory hatching and
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rearing of larvae to examine effects of predation
and nutrition, to field studies of the behavior and
distribution of young fish in relation to the
hydrographic features of the water column. A
special survey cruise for juvenile gadids in June
included studies of feeding behavior, distribution,
comparative fishing experiments with the U.S.
research vessel Albatross and observations of bottom
habitat preferences from a submersible. The
observations showed that depth distributions of the
young fish varied over time, a factor to be
considered in designing surveys. Examination of the
relationships of the ectoparasite Caligus sp. to
young gadids showed differential dlstributions on
cod and haddock and potential effects of the
parasite on survival and vUlnerability to predation
in the fish.

Special studies were also made of flatfish egg
and larval distributions, in order to determine
timing and distribution of spawning. The flatfishes
are an important resource on the Scotian Shelf but
have been largely neglected both from the biological
and stock assessment aspects. To complicate
matters, the various species have not been
differentiated either in commercial landings or in
assessments. The special interest now being given
them should rectify this situation and, at the same
time, produce basic biological information both for
life-history studies and as a foundation for stock
conservations. Relevant to this is the special
concern now being given to halibut both as a
valuable resource requiring protection and as a
viable candidate for marine aquaculture.

Collection of live fish at sea was greatly
facilitated by installation of a sophisticated
live-holding facility on the Lady Hammond. This
will greatly improve the Department's capability to
bring fish back to the laboratory for experimental
work on effects of nutrition on growth and
fecundity. The results are of interest both in
relation to the health and development of fish in
the wild and to aquaculture of marine species in
laboratory or field conditions.

The increasing field programs place a great
strain on personnel resources, with virtually every
eligible member of staff serving for 2 wk or more in
the summer period, a total of more than 1,000 person
days. In addition, management-related activities,
supported by extensive sampling and ageing services,
absorbed much time and effort. They included
attendance at routine CAFSAC and NAFO assessment
meetings, the Herring Advisory Committee,
Canada/U.S. scientific meetings, the DFo-Industry
Committee on halibut and the Herring Weirmen's
Association.

INVERTEBRATE AND MARINE PLANTS DIVISION

A search for an amicable solution to the
conflict within the lobster fishery of LFA 34
(southwest Nova Scotia) continued. A working group
of the local advisory committee held numerous
meetings at which all available information on the
topic was reviewed. The basic problem was that a
group of lobster fishermen residing in the area
wanted to expand their fishing effort. Biological
advice recommended holding any expansion in fishing,
at least until the source of recruitment is resolved
for the inshore stocks. The increased effort is
aimed at the middle grounds (40 km to 80 km from
shore), a possible refuge-in-space for the inshore
brood stock. To help solve this problem, a lobster



tagging study was undertaken during September, 1986,
in three locations: German Bank, the Gully
(mi d-shore), and the inshore area. However, res ults
have not yet been analyzed. In addition, a
long-term juvenile lobster study off McNutt's
Island, Shelburne County, was continued. The study
has shown that the average density of juvenile
lobsters has declined and that the mean size
remained unchanged from last year.

In response to a request from St. Mary's Bay
(LFA 34) lobster fishermen, an assessment of the
impact of scallop dragging on lobsters was
undertaken during July, 1986. A total of 5014 m' of
bottom area was surveyed by SCUBA divers in the
shallower upper half of st. Mary's Bay. The data
suggested that there was no major impact on lobster
stocks by dragging for scallops.

In 1986, scallop spat collecting experiments to
determine both starfish settlement time and scallop
spat settlement continued. It is believed that
there may be a starfish-scallop predation parameter
in the recruitment question. For the first time, a
substantial number of scallops in the 500- to
1000-micron range was captured. Settlement appeared
to be very good. However, a paradox existed.
Examination of scallop gonads from Tongue Shoal
indicated a later spawning than in 1985, but
settlement appeared to have been earlier. Spawning
and settlement did not appear to be coupled.
Preliminary results indicated that the first
evidence of starfish settlement occurred on August
5, peaked by August 12, and was over by August 26.
The main scallop spat settlement occurrred in early
September and had peaked by September 9. However,
in 1986, scallop spat had a longer and later period
of reduced settlement than in previous years.
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