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A veteran Gulf of St. Lawrence fisherman mends his nets.




INTRODUCTION
ASHED by seas containing some of the richest fisheries of the world, and
encompassing fertile inland lakes and rivers which comprise half the fresh-

water area of the earth, Canada is a major fishing nation and a leading exporter of
fish and fishery products.

The Department of Fisheries, responsible for the continued existence and, where
possible, the expansion of the fish resources, must follow sound, scientifically based
consefvation principles, and at the same time allow maximum exploitation for the
benefit of nearly 80,000 fishermen and many others in the fishing industry. This
calls for the drafting of regulations, their enforcement when they become law, the
propagation of fish stocks, and special consideration, among other things, of pollution
problems, multiple water use, poaching, fishing skills, processing and marketing
methods, and the fact that the consumer, at home and abroad, must be assured of
a quality product.

The annual Canadian catch of all species of fish and shellfish is usually in the
neighbourhood of a million tons, but in 1960 landings were down somewhat, to
about 892,000 tons. The landed value, $101 million, was also a little below average.
The drop was due mainly to a lower catch in Pacific waters; the Atlantic coast
fisheries had a record year and the inland fisheries were only slightly below average.
Fishery exports, valued in 1960 at $138.1 million, were down.seven per cent from
the previous year. The United States, best customer for Canadian fishery products,
bought as much as usual; the drop in exports was in those to Europe, the second
biggest market. Purchases by Caribbean countries, which take most of the balance
of Canadian exports, were about the same as in 1959.

In the field of industrial development the focus of attention is being increasingly
directed towards the efficient exploitation of commercial stocks of fish by the develop-
ment and introduction of modern fishing gear and fishing techniques.

A further increase took place during 1960 in the number of fishermen taking
advantage of the Fishermen's Indemnity Plan. At the end of the year a total of
5560 fishing vessels were insured in the Plan for a total appraised value of $17,545,505.
This total included an increase of 282 vessels over the number covered a year pre-
viously. During 1960 claims amounting to $166,180 were paid in 151 cases of damage.

The year 1960 was one of generally stable prices to fishermen and no action
was considered necessary under the Fisheries Prices Support Act. One of the major
problems requiring consideration was the impact of the general collapse of world
4 prices of fish meal. This situation had a direct bearing on the market for herring
1 used for reduction into meal on the Pacific Coast and also an indirect effect on those
Atlantic Coast species where the by-products are marketed as meal. Since the
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problem was worldwide in scope it was necessary for the Department to collaborate
with all other producing and consuming countries in encouraging an increase in
demand for fish meal consistent with the expansion in world production.

One section of this report deals with the activities of the Fisheries Research
Board of Canada, which functions under the authority of the Minister of Fisheries
and is thus the Department’s scientific arm. A more detailed account of the Board's
biological, technological and oceanographic work is published in a separate annual
report.

Fishermen aboard a British Columbia purse seiner complete a “set™.

Conservation, in these days, calls for co-operation with other fishing nations
in connection with fishing grounds where the productivity is shared. This applies
not only to the high seas but to other international waters, including the Great
Lakes. The Department is deeply involved in the work of international fisheries
commissions, which are the subject of a section of this report,

Considerable interest was manifested in 1960 in the development of salt water
angling. This form of sport is increasing tremendously in popularity on both the
Atlantic and Pacific coasts and can be of much greater value to Canada. During the
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summer months particularly, sport fishermen are finding that on salt water they are
not hampered, asfresh water anglers sometimes are, by low water levels, by restricted
travel during fire hazard conditions in forested country, and by flies, mosquitoes, etc.
Salt water angling should thus take some of the pressure off the already heavily
fished anadromous and fresh water stocks in certain areas, in addition to providing
recreation for many who have never before enjoyed fishing as a leisure-time pursuit.
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CONSERVATION AND
DEVELOPMENT SERVICE

ONTINUING industrial expansion, further efficiencies in fishing gear and
operations, and the persistence of certain minorities in the flaunting of fisheries

laws served to increase the efforts of the Conservation and Development Service in
carrying out the responsibility for expanding and maintaining the fisheries resource.

The disappointing salmon catch in British Columbia resulted in another fishery
taking top place in value of catch. In 1960 the lobster fishery of the Atlantic coast
proved to have a higher dollar value to the fishermen than that of any other species.

The need for control and prevention, where possible, of pollution in coastal
and inland waters to allay adverse effects on marine and aquatic life is more than
ever evident. Numerous problems associated with pollution, as well as multiple use
of waters were dealt with, although in certain areas there is a shortage of the trained
personnel necessary to approach these matters in an orderly manner and on a proper
priority basis.

FISH CULTURE BRANCH
(See also Appendix 2)

MARITIMES AREA

The Fish Culture Branch in the Maritimes Area is divided into four services—
biological, engineering, hatchery and shellfish culture. Each of these, with the
exception of shellfish culture, is supervised by a senior officer stationed at area
headquarters. The field work is carried on by a staff of trained officers and technicians
working from headquarters or stationed at various centres throughout the Maritimes.

In 1960, the four services were confronted with the usual diversified problems
that normally present themselves in fish culture work. The year’s work program
progressed favorably and most of the major projects were completed or advanced
as scheduled. The shortage of staff in the engineering and biological services seriously
curtailed the number of projects that could be undertaken. The continuation of the
Atlantic salmon program, as in former years, was given top priority. The investiga-
tion and research work in connection with this program is carried on by the biclogical
service, while the hatchery service is concerned primarily with the production of
fingerlings and smolts for distribution. '

The excellent co-operation that has been so evident in the past between
members of the Fisheries Research Board, the Protection Branch, and the Fish |
Culture Branch was continued throughout the year. Valuable assistance has also |
been received from members of the Canadian Wildlife Service, provincial government |
agencies and several fish and game associations.
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Hatchery and Pond Operations

The Department’s 15 hatcheries, four salmon retaining ponds and four pond
rearing establishments functioned with the usual degree of efficiency during 1960.
In addition to the collection of eggs at the four salmon retaining ponds, river collec-
tions were undertaken on the Restigouche River in New Brunswick and the
Margaree River in Nova Scotia. The annual land-locked salmon egg collection at
Chamcook Lakes, New Brunswick, was carried out. An additional collection of
land-locked salmon eggs was completed at Palfrey Lake. Speckled, brown and rainbow
trout egg collections from pond stocks were above average both in quantity and
quality. The total collection of eggs from all species for the area amounted to approxi-
mately 65,000,000 while the total distributions of fish of all stages and species for
the year amounted to well over 33,000,000.

The growth rate and survival of hatchery stock was maintained at a normal
level in spite of adverse water conditions which prevailed in most areas throughout
the Maritime Provinces during the summer and fall months. Through the ingenuity
and increased efforts of hatchery personnel, water problems were overcome by
introducing auxiliary supplies by various means. In spite of the difficulties, fish
stocks were carried through the season without serious losses or setbacks.

Through the extended dry period of 1960 it was necessary to reduce distribu-
tions to a minimum as many of the rivers and streams lacked sufficient water to
maintain normal fish stocks. In several instances it was necessary to make small
distributions in lakes at the headwaters of streams that were to have been stocked.
Distributions of fish were deferred in the area of New Brunswick being sprayed for
budworm control until late in the season, when it was hoped that adverse effects
from the spray would be reduced to a minimum.

Experimental rearing was continued at the Coldbrook fish culture station where
80,000 Atlantic salmon fingerlings were retained through the winter. This rearing
program takes advantage of a spring-fed water supply which has been found in the
past to accelerate growth and development. The products of the 1959 fall experiment
were liberated in the spring of 1960 and it was found that well over 50 per cent of
the yearlings had reached the smolt stage.

A series of feeding experiments was carried out at the Coldbrook Station under
the supervision of one of the Fish Culture Branch biologists. Several groups of
speckled trout fingerlings were fed diets containing cod liver meal and cod liver meal
pellets. It was concluded from these tests that the cod liver products used were not
suitable in their present form as fish food. Further feeding experiments will be
undertaken in the future.

OYSTER CULTURE

: The Department of Fisheries and the Fisheries Research Board continued
§ co-operative investigations during 1960 to improve the position of the oyster industry
§ in the Maritime Provinces. The Department’s efforts were under the supervision
| of the Area Director, Maritimes Area, and the Fisheries Research Board’s efforts
| were under the supervision of the Director of the Board’s Biological Station at
4 St. Andrews, N.B.

- 11
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Mortalities in the New Brunswick and Nova Scotia Oyster Populations

The epidemic oyster disease, which since 1955 has ravaged the oyster popula-
tions of New Brunswick and Nova Scotia, appears for the present to have confined
itself to that area of the mainland Atlantic coast from Caraquet Bay in New
Brunswick on the north to Cape George in Nova Scotia on the south. Within that
stretch of coast a few small unaffected spots still exist but since the disease appears
to have many forms of transmission it is anticipated that these presently unaffected
spots will be devastated, as is now the case in Miscou Harbour. It should also be
noted that during 1960 unusual mortalities continued to occur in the Bras d’Or
Lakes area in Nova Scotia. However, since to date these Bras d’Or Lakes mortalities
are not following the usual epidemic disease mortality pattern, there is not sufficient
evidence at this time to say definitely that the epidemic oyster disease has spread to
the Bras d’Or Lakes area, although it is entirely possible that such may be the case.

Rehabilitation of Disease Stricken Areas

The final phase of the rehabilitation transplant by the Department of 10,000
barrels of disease resistant breeding stock oysters from P.E.I. to the disease devastated
areas of New Brunswick and Nova Scotia was completed in 1960, with the final
transplant of 804 barrels which was carried out from May 9 to May 20. The tabula-
tion of the distribution of these plantings is as follows:

DISTRIBUTION OF TRANSPLANTED OYSTERS

Area 1957 1958 1959 1960 Total
New Brunswick bbls. bbls. bbls. bbls. bbls.
Shippegan Area............. 1,000 100 1,100
Caraquet Bay............... 1,075 525 1,600
Lameque Bay............... 300 300
Miramichi Bay.............. 2,800 200 3,000
Kent County Areas.......... 1,500 300 1,800
Shediac Bay................ - 9 9
Tracadie Bay............... 200 200
8,009

Nova Scotia
Wallace-Malagash........... 500 500
Caribou Harbour............ 55 380 435
Pictou Harbour............. 45 45
Amet Sound....... e 1,000 1,000.
Merigonish Harbour......... . 140 140
' 2,120
10,129

Results

During the summer of 1960 examinations were made of stocks in all trans-
planted areas. It is now evident that in all areas, with the exception of the Wallace- |

Malagash area in Nova Scotia, transplant stocks have survived well and have
reproduced.
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In the Wallace-Malagash area, it is now evident that disease resistant stocks
transplanted to that area in 1957 have suffered a mortality of from 20 to 30 per cent,
whereas in all other transplanted areas mortalities of transplanted stocks are in the
order from five to eight per cent. It is considered that this high mortality in the
stocks transplanted to this area can be attributed to “transplant shock™. These
were the oysters which had been held out of water for a considerable period at
Summerside when, due to unforeseen ice conditions, their transportation to this area
by water could not be provided and eventually they were transported by truck.

Emplovees of the Fish Culture Branch remove salmon from a drag seine. The fish are to be stripped of their
eggs to supply a hatchery on the Nanika River, B.C.

In all other transplanted areas and in particular in Caraquet Bay, St. Simon
Inlet and the Miramichi Bay area in New Brunswick, there is every indication of a
good reproduction and survival of both transplanted breeding stocks and young
ysters presumably produced from the transplanted breeding stocks. Examination of
the intertidal zones in these areas showed spat of three year classes in considerable
uantity and growing well. Although there was evidence of some mortality in this
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spat; there was no indication that it was other than what would normally be expected
from winter kill.on an intertidal zone. It is of interest to note that chis spat was in
sufficient quantity along the Neguac shore of Miramichi Bay and along the shores of
the Shippegan and Caraquet areas to make it possible.to open these areas to picking
by local oyster lease holders. This action enabled them to obtain this spat for seed
stock for their leases and at the same time salvage it from winter kill on intertidal
zones. It was not formerly anticipated that this stage of rehabilitation would be
reached before 1963.

Mortalities in the order of 87 per cent have occurred in spat of the 1957 and
1958 year classes in the Wallace-Malagash area. It is now evident that the original
estimate of mortality in native stocks in this area was in error. More native oysters
were surviving in 1957 and 1958 than was originally calculated. It is, therefore,
reasonable to assume that in view of the mortalities in stocks transplanted to this
area for the reason above suggested, and the fact that in 1957 and 1958 there were
native oysters spawning in the area, the high mortality of spat in this area was due
principally to non-resistance, since this spat could be produced from native oysters
or from a cross between natives and transplanted stocks. This is further supported
by the fact that 1958 disease resistant P.E.I. spat held at Malagash suffered only a
13 per cent mortality, which is normal.

Drag samples taken on deep water beds in the Miramichi Bay and Shippegan
areas showed good survival of transplanted stocks and good reproduction and
survival of spat. To sum up it can be said that with the exception of the Wallace-
Malagash area, the Department’s transplant operation has to date been highly
successful.

Opyster Seed‘Stock and Seed Farming

Oyster farmers in Prince Edward Island continued in 1960 to look principally to
the picking of ““wild™ oysters as their main source of seed. However, for the first time
in many years, a considerable number of oyster farmers in Prince Edward Island
put out spat collection material and were able in many cases to obtain a good catch.
A total of 70,000 collectors were set out in Prince Edward Island waters during
the summer of 1960 to collect spat for the Department’s seed farming operation.

Although by comparison with 1959, which was phenomenal, the total catch
obtained by these 70,000 collectors was small, it was still a good set by normal
standards. .

A total of 951 barrels of spat have been planted on the seed farm to date. The
limited plantings made in 1958 have now reached bedding size and are ready for ‘
distribution in the spring of 1961. A policy for the distribution and disposal of this
bedding stock to the industry will have to be formulated prior to the spring of 1961.

Experience has shown that an annual operation involving 70,000 collectors is
the maximum that can be handled by present methods and with present facilities.

The search for a more suitable collector material from the standpoint of econmics
and simplicity in handling was continued during 1960 with several new materials
being tried, principal among which were alumi-foil pie plates and plywood veneer. |
Although' the alumi-foil pie plates caught well, the separation of spat from them is
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considered to be too arduous to be economical. The plywood veneer, cut in strips
and dipped in a concrete solution, obtained an excellent catch of spat and it was
found that the separation of the spat from this material was comparatively simple.
It is felt that this material is the answer, for the present at least, for the small
operator, since it is a much less expensive collector than the conventional egg case
~ filler type and separation of spat from it is relatively simple. Thls material will again
be tried on a much more extensive basis in 1961. :

Opyster Leasing

During 1960 oyster leasing activities increased over 1959. In Prince Edward
Island this increase is attributed to the high market value and demand. In New
Brunswick, where the oyster populations have been wiped out by the epidemic
oyster disease, the increased activity in leasing is attributed to che results of the
Department’s rehabilitation program. Fishermen in this area, seeing the results of
the transplants and cultivation, have apparently become convinced that much can
be done by oyster farming.

As of December 31, 1960, a total of 1380 oyster leases were in effect in the three
| Maritime Provinces, including a total of 3520.74 acres under lease. A breakdown of
these figures is contained in the following tabulation:

OYSTER LEASES IN EFFECT AS OF DECEMBER 31, 1960

Number Number Average

Location of Leases of Acres Acreage
Prince Edward Island
Malpeque Bay Area. ................ 282 1,040.91 3.69
Other PE.l.areas................... 475 1,194.74 2.51
PEIL Totals..........c....oevinnt. 757 2,235.65 2.95
Nova Scotia
Bras d’Or Lakesarea................ 87 171.77 1.97
Other N.S.areas. . ......coovvvunnn.. 74 180.1 2.43
Nova Scotia totals................... 161 351.87 2.18
New Brunswick
Gloucester County..o..ovevieevnnnnnn. 400 754.22 1.88
Northumberiand County............. 99 167.0 2.83
Westmorland County................ 3 12.0 4.00
New Brunswick Totals............... 462 933.22 2.01
MARITIMES TOTAL......vvvninnenn., 1,380 3,520.74 2.55

Opyster Lease Surveys

During 1960 a total of 207 surveys of areas for oyster leases were completed,
as well as other survey work pertaining to the establishment and maintenance of
oyster lease boundaries in Prince Edward Island, Nova Scotia and New Brunswick.
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The Canadian Atlantic Oyster Industry

The Canadian Atlantic oyster industry continued in 1960 to feel the effects of
the epidemic oyster disease.

Landings in New Brunswick dropped to an all time low of 31 barrels. It is
therefore now obvious that until the rehabilitation of the New Brunswick oyster
population is established, there will be no more oyster landings from these waters.

Nova Scotia landings continued at about the same low level, 3558 barrels in
1960. Since there are still some areas in this province not yet affected by the epidemic
disease, it is anticipated that Nova Scotia landings will continue at this low level
until the spread of the disease wipes out the present unaffected areas.

‘In Prince Edward Island, the 1960 landings of 13,958 barrels represents a drop
of roughly 1000 barrels over 1959. This drop was anticipated and was forecast in
our 1959 report. It is attributed to the intense fishing activity in this province
resulting from the strong market demand and high market prices for oysters. The
Prince Edward Island fishery has reached the point where practically all market size
stocks have been fished and growing stocks are not maturing fast enough to meet the
market demand. This again amplified the need for the development of techniques of
controlled spawning and more rapid growth of seed stocks which, in turn, will
result in greater quantity maturing in less time.

The value of the total Maritime oyster landingé of 17,547 barrels is estimated
at $402,240.

Forest Fires in Prince Edward Island

Extensive forest fires in west Prince County in Prince Edward Island, where
the Shellfish Culture field headquarters is located at Bideford, seriously affected the
work of the establishment during the three-week period the fires raged. All work of
the establishment was terminated and all personnel devoted their efforts to fire
fighting. At one period during the course of the fires, the buildings were in danger
from flying embers and during the whole course of the fire the dense smoke in the
area would have made normal work almost impossible.

BIOLOGICAL ENGINEERING SECTION

Major emphasis in 1960 was placed on studies leading to Atlantic salmon
management and pollution control. Miscellaneous projects were worked in when
priority dictated or programming permitted. For the first time one member of the
staff was assigned to fish cultural problems consisting chiefly of nutritional and patho-
logical tests and marking operations. Lake studies had to be neglected because of
pressure of other committments.

Roughly 40 per cent of the staff and the same percentage of time were allocated
to the continuation of the Saint John River project where the object, although
complicated by DDT pollution effects, is to study the impact on fisheries of hydro-
power developments. Observations have continued at Tobique Dam since 1953 and
at Beechwood Dam since 1957.
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The total 1960 Saint John River salmon run, as estimated from commercial
and angling data, was strong and compared well with that of 1959. The commercial
catch at 1559 cwt. was down 18 per cent but the angling catch was the same as 1959
at 2303 fish, although more grilse turned up in the 1960 anglers’ catch. The upriver
fishway counts for salmon were up slightly but the figures are still only one-quarter
to one-third of the estimated normal run past these points.

Beechwood Fishway—2688 (1959—2588)
Tobique Fishway —1120 (1959— 949)

At Beechwood, some success was experienced in passing both shad and gas-
pereau. Fishway entrance studies were continued and tests were conducted on

ol e B

A
] .

Denil type fishway on Rainy River, British Columbia.

problems related to the downstream movement of young salmon smolt. Preliminary

work was started to test the effectiveness of counting fish passage by photographic
methods.

The privately sponsored transfer of mature salmon from Beechwood to the
Upper Tobique flowage was again conducted and 1089 salmon were transferred by
tank truck between June 2 and August 15,
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The Tobique operations consisted of a second turbine mortality study and a
removal of lampreys from the fishway. Mortality tests showed that losses of young
salmon smolt 5%” to 8” in length moving through the turbines could be expected to
run to 23.5 per cent or nearly one-quarter of the run. For the first time very few
lampreys turned up in the Tobique fishway, strongly indicating positive results
from the seven-year elimination program. A

Tests were continued to ascertain the migration time of salmon between the
two dams but results are not significantly different from previous years. Flowage
studies and spawning checks were also made.

A comprehensive nursery assessment of the main river stem below Beechwood
Dam was undertaken. Results must be regarded as preliminary but they do indicate
that this section does retain a salmon nursery value although production may be
lower than that occurring in other salmon waters studied.

Heavy yearling salmon plantings were made for the third consecutive year in
an effort to speed population recovery in this upriver section.

In Nova Scotia, major projects were undertaken in Annapolis and Yarmouth
Counties. With the closure of the Annapolis Aboideau or tide gate in July, prelimi-
nary plans were started to test the efficiency of the two fish passes installed in the
structure. Most of the important runs were past by July but a critical assessment
is planned for 1961.

A biological and physical features survey was undertaken on the Carleton
River Branch of the Tusket River system, Preliminary turbine mortality tests were
also conducted at Tusket powerhouse on salmon yearlings and gaspereau under-
yearlings. The low head powerplant utilizing Kaplan type turbines produced mor-
talities of 16.5 per cent in salmon and over 50 per cent in young gaspereau. There
appears to be a possibility, however, that gaspereau will strongly avoid this route
if an alternative is available. The above work represents partial fulfilment of a plan
to gain complete information on the Tusket system in order that adequate manage-
ment procedures may be applied.

Maritime fishways were checked for operational and siting problems. Seven
inspections involved new or proposed constructions and 15 involved established
installations. }

In the field of pollution assessment and control, the Branch participated in
the following:

New Brunswick:

(1) Fish kill assessment resulting from DDT forest spraymg operations.
(2) Base metal mine pollution, Miramichi River.
(3) Pulp mill pollution, St. Croix River, N.B.

Nova Scotia:
(1) Industrial waste pollutlon, Cornwallis River.
(2) Industrial waste pollution, Annapolis River.
(3) Gravel washing damage, Little Salmon River, NI.S.
(4) Fish losses—Shubenacadie River—cause not fully determined to date.
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In addition, negotiations were carried out with one pulp mill concern in Nova
Scotia which resulted in measures being taken by the firm to apply effluent control
to a degree that will be satisfactory for fisheries requirements. The Branch was also
represented at several meetings of the New Brunswick Water Authority where
problems of mutual concern were discussed.

An examination for marked salmon returns, progeny of early run fish, continued
at River Philip, N.S. The highest returns yet recorded were made on this excep-
tionally low water year and the majority were early fish. This is strongly indicative
that the early run characteristic is hereditary. A repeat experiment is underway in
Big Salmon River, N.B.

The experimental merganser control program continued on the Miramichi
River, N.B. and St: Mary’s River, N.S. The operations are now almost completely
in the hands of the Protection Service but analysis of records remains with this
Branch. The St. Mary's program has been extended to give a year-round patrol in
an effort to bring about a greater measure of control.

One poisoning operation for reclamation purposes was carried out in the
Comeauville River system. This system, consisting of five lakes and intervening
waterways, was treated with Toxaphene.

Miscellaneous operations included fish and ova transfers, data compilation,
obstruction and nursery area surveys. In addition, the staff was called upon to

_answer many enquiries for information.

In 1960 the engineering section was restricted to maintenance tasks necessary
to keep the physical plants at the fish culture stations in running order. This is a
more or less perpetual chore of considerable magnitude and it occupies most of the
time of the two engineers and the one technician who constitute the entire staff of
this section. Partly through the Branch’s efforts and partly by assistance from the
Headquarters Engineer in Ottawa, inspections and recommendations for improve-
ments were completed at fishways at Flume Ridge and St. George on the Magagua-
davic River in New Brunswick and on the LaHave River in Nova Scotia. Plans
have been drawn up for the further development of the Big Salmon River in New
Brunswick. It is proposed that a fishway be constructed at Walton Dam to enable
salmon to ascend the river to suitable spawning areas in the upper reaches. A pre-
liminary engineering survey has been conducted of the obstacles on the East River,
Sheet Harbour, N.S., with a view to restoring this as a salmon river. Discussions have
been held with the Nova Scotia Power Commission which will lead to restoration
of other salmon rivers by the circumvention of obstacles, notably in the Tusket and
Liscombe Rivers.

NEWFOUNDLAND AREA

Less than 10 per cent of the Exploits River (largest on the Island of Newfound-
land) is now accessible to salmon, due to physical obstructions on the main stem and
on major tributaries. A program of investigation was initiated in 1958 to determine
the feasibility of opening up the now inaccessible area for salmon production. Investi-
gations include general biological surveys of the river system, engineering and
biological surveys of major obstructions, and a pollution survey of the lower river.
Major survey work will be completed in 1961 with the conclusion of a pollution
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survey of the lower river. When all survey data, both engineering and biological,
have been collated, it will be possible to determine the biological, engineering, and
economic feasibility of opening up the Exploits River for additional Atlantic salmon
production. ) 7

The “Rattling Brook™ adult salmon transfer was commenced in 1956 as a result
of hydro-development on Little Rattling Brook near Norris Arm. The program in-
volves the annual transfer of the complete adult salmon run from that stream to
Great Rattling Brook, a tributary of the Exploits River. With the conclusion of the
1961 transfer, the major portion of the run to this stream will have been relocated.

A joint survey of many of the freshwater fish populations of the island was
carried out by the Department and the Royal Ontario Museum of Zoology. Approx-
imately one month was spent in the field by two members of the museum staff and
much useful information was gathered during this survey. A report of the findings
of the survey team will be published.

Reconnaissance surveys were carried out on Salmon River (Bay D'Espoir) and
Grey River on Newfoundland's south coast. These surveys were initiated to gain
preliminary information on the salmon runs to these rivers which may become in-
volved in major hydro-development in the foreseeable future. Preliminary data were
also obtained on Conne River, and on 2 few smaller streams in the same general area.

Discussions having to do with mining and hydro-development in Labrador were
also held. Two development sites in the area were visited during August. The
Department’s interest is to guard against unnecessary damage to fish populations as
a result of such developments.

Discussions have also been held with the principals associated with the oil
refinery now under construction at Holyrood, Conception Bay.

A pool and weir fishway, surmounting a formerly impassable obstruction 26 feet
in height, was completed below Little Bonne Bay Pond on the Lomond River. This
fishway opens up a considerable area of stream that has not formerly been available
to Atlantic salmon. Minor work was also carried out at a lesser obstruction down-
stream on the Lomond River.

Major survey effort was again concentrated on several areas of the Exploits
River. Areas of this river surveyed during 1960 include Bishop’s Falls, Grand Falls
and Red Indian Falls. Lesser surveys were carried out at other locations on the
Lomond River, Isle aux Morts, Tommy’s Arm River, North River, Rocky River,
Peters River and South River in Hall's Bay.

PACIFIC AREA

In 1959, a trend away from the primary industries into expansion of secondary
industries was noted in British Columbia. This trend, which affected the work of
the Fish Culture Branch, was continued in 1960, although towards the end of the
year it became apparent that further expansion in the primary industries would
probably occur in years to come.

In 1960, no new hydroelectric developments were under construction or planned
for the immediate future on salmon streams in B.C. and the Yukon. The development
of the Somass River system, however, was still under consideration by the B.C.
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Hydro. The B.C. Electric Thermal Electric Plant on Burrard Inlet was under con-
struction during 1959 and the final plans for screening and for the effluent disposal
system were received by the Department. Many new secondary industries were
established or planned which either use water from salmon streams, or pass effluent
into the streams, or both. A plant proposed by Dow Chemical Co. on the Fraser
River near the mouth was a typical example. Phenols for the plywood industry will
be manufactured in this plant and effluent containing phenols will be disposed of
into the river. In addition process water is required from the Fraser. After dis-
cussions with the company and study of the processes used, satisfactory screens
were evolved for the water intake, and a modern biological oxidation plant was
devised for reduction of phenol concentrations to safe levels.

Screens were devised and approved for the water intakes of several other plants,
and for the domestic supply to several communities throughout the province. These
screens complied with the requirements necessary to protect the smallest salmon
fry, i.e. not more than 0.10 ins. clear opening through the mesh and an approach
velocity to the screen of not more than 0.10 feet per second. Where travelling screens
were used, a higher approach velocity was allowed.

In addition to the phenol treatment plant described above for treating wastes
from the Dow Chemical Plant on the Fraser River, several other waste disposal
systems were examined for other new plants, and the treatment facilities were
approved after ensuring that they were adequate to prevent harm to the fish. Among

- the plants thus examined were a fine paper mill on the Fraser River, a cement plant
on the Fraser River and a meat-packing plant on the Fraser. Several applications by
municipalities to pass raw and treated sewage into the Fraser and other rivers were
examined and approved with certain reservations designed to protect the fishery in
the future.

Chemical insecticides and herbicides were used extensively in British Columbia
during 1960. Fortunately, an excellent liaison was established between the interested
agencies which resulted in the maximum protection to the salmon populations. The
major aircraft spray operations carried out in British Columbia during the year in-
cluded DDT spraying for control of black-headed budworm on the Queen Charlotte
Islands, DDT spraying for control of mosquitozs in the Lower Fraser Valley, DDT
spraying for control of saddle-backed looper at Kitimat, and Benzene Hexachloride
spraying for control of ambrosia beetle at Cowichan Lake and Tahsis Inlet. These
spray operations required rather extensive experimental programs for the purpose
of fully assessing the effect of the insecticides on the aquatic life. The use of sodium
arsenite for control of marine borers was also approved at Crofton, Theodosia Arm,
and other infested areas. Spraying with 2-4-D by helicopter for control of competing
species of trees was conducted at Cowichan Lake, Courtenay, Nanaimo Lakes and
San Juan with no damage to the fish populations. _

Three important iron mine developments, Benson River, Nimpkish River and
Zaballos required investigation in 1960 to determine the necessary fisheries require-
ments for water intake and effluent disposal systems. Copper mills at Cowichan Lake
and in the Nicola River valley received similar attentlon in order to ensure there
were no fisheries problems.
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The assessment of facilities for disposal of pulp mill effluent was continued at
Crofton during 1960, The construction of new pulp mills at Woodfibre and Gold
River, together with the expansion of the plant at Port Alberni were the object s
of investigation by the Fish Culture Development Branch.

A fishway in a new water supply dam on the Rainy River to service an existing
pulp mill at Port Mellon was an interesting development during the year. This
fishway is a Denil type, the first to be used at a dam in British Columbia. It was
designed by departmental engineers, using features developed by the Washington
State Department of Fisheries.

Upper end of Robertson Creek spawning channel, showing controls. Vancouver Island.

While no new hydroelectric projects were being planned for the immediate
future, investigations continued on the Stamp River, in an attempt to find a solution
to the fisheries problems it poses.

Research on louver deflectors was intensified in the Department’s test flume at
Robertson Creek near Great Central Lake, with the hope that these deflectors
would prove efficient enough to recommend their use to prevent entry of downstream
migrant salmon into the turbines of the Stamp River or similar hydroelectric projects.
This research was not completed during the year and will be continued in 1961.

On Great Central Lake, studies of the beach spawning grounds of sockeye
salmon were continued, with the hope of finding a solution to the problem of flooding
of beach spawning grounds which would occur in connection with the Stamp River
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‘hydroelectric project. Biologists, engineers and technicians used skin-diving equip-
ment extensively in their studies, and were able to collect important data on the
migration, spawning and incubation of sockeye in these areas. Construction of the
experimental beach was started in 1960. It is anticipated that the results of this
experiment will provide conclusive evidence on the environmental factors associated
with lake spawning.

Also in this general area, the construction of the world’s largest artificial spaw-
ning ground for sa