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Decline in total stocks of Northwest Miramichi salmon
and grilse has been particularly noticeable since about 1964,
Variability in stocks as indicated by commercial fisheries is,
however, one of the outstanding characteristics shown by 100
years of Canadian fisheries statistics for Atlantic salmon.
Until the middle of this century such variability was attri-
buted Targely, and probably more or less correctly, to such
natural causes as excessively high or low water during spawn-
ing and early freshwater life history, variable mortality from
predation in freshwater and marine phases and other unrecog-
nized factors. 1In Atlantic Canada degradation of stream en-
vironments was recognized as affecting some less important
streams through damming for lumbering purposes and a limited
amount of hydroelectric development, alteration of streams
through agricultural and occasionally forest practices and even
less commonly through more massive industrial pollution, espe-
cfally in estuaries. For the most part, declines in stock were
expected to, and generally did, remedy themselves within a very
few years.

But in the post-war years of industrial expansion,
still with us, man greatly increased his ability to have mas-
sive and more permanent impact on aquatic environments, as side
effects from industrial activities. At the same time that envi-
ronments were degenerating, fishing pressure on practically all
species increased. In the case of Atlantic salmon, commercial
pressure was nominally pegged at a constant level in Canada.
But synthetic fibre nets, demonstrated on other species to be
more effective than vegetable fibre nets, were introduced in
the late fifties and early sixties. A new and large high seas
fishery for Canadian and European salmon developed in the West
Greenland area. Demand for recreational fishing which provides
basis for an industry as well as recreation for residents also
increased.

Stock abundance

Decline of salmon stocks in response to these varied
pressures is exemplified in the Northwest Miramichi. On this
river the Fisheries Research Board of Canada has counted grilse
and salmon moving upriver each year since 1950. The data are
given in Table 1,

Table 1 shows ascent of fish seasonally also. Fish
ascending in the summer are used by commercial fishermen as
they pass through the sea approaches and the estuary. Those
reaching fresh water during summer are of particular interest

to the angler. In this table those entering to August 31 are
referred to as early-run (though in other context different
criteria are used). Fish which enter fresh water after Sep-
tember 1 - late-run in Table 1 - may have been exposed to heavy
commercial fishing in approaches and estuary during much of the

c2



-2 -

summer. When not subjected to heavy angling pressure they can
provide important reproductive potential for the river. How-
ever, in recent years data have accumulated to substantiate
earlier belief that early fish and late fish composed somewhat
different genetic segments of a river's total salmon popuiation.

Furthermore, there is similar information to support
belief that fish maturing after only one year at sea - grilse -
may have a different genetic makeup from fish spawning first
after two years at sea - salmon.

Table 1 should be examined with these various factors
in mind. A general decline in the middle to late fifties is
attributable in large part to DDT spraying of surrounding
forests in 1954, 1956 and 1957 (Elson, 1967; Elson and Kerswill,
1964 and 1966).

Sometime around 1959-61 synthetic nets were intro-
duced in the commercial fishery. While commercial catches
stayed up moderately well, freshwater runs, especially of
larger salmon, dropped rather abruptly from apparent mild
recovery after the DDT effect. This implies heavier tax on a
smaller stock by the newly geared fishery, but is difficult to
substantiate. Despite occasional malfunction of the fence, it
is believed to have intercepted, in general, 90 per cent or
more of adult runs.

For Northwest Miramichi stocks there was further
pressure beginning in 1960. The relative efficiency of syn-
thetic (nylon) fibre nets versus vegetable fibre nets, mostly
hemp, in the Miramichi, has not received specific study for
Atlantic salmon. But nylon polyfilament nets have been shown
to be more effective in other fisheries (Hewson, 1951). Com-
paring commercial landings for the Guif of St. Lawrence area
(Fig. 1) with counts through the Curventon fence (Table 1)
seems to substantiate a fairly well maintained fishery up to
1968 despite decreasing river runs. In this connection it
should be mentioned that measurements of abundance of North-
west Miramichi salmon stocks co-relate fairly well with meas-
urements of salmon abundance for the Miramichi system as a
whoele (G.E. Turner, personal communication).

The salmon population of the Northwest Miramichi
is now seen as having four essential components - early- and
late-run 2-sea-winter salmon, and early- and late-run grilse.
These are believed to be heterozygous populations, each with
its own role in maintaining the total stock of salmon and
probably responding each in its own way to changes in environ-
mental parameters. In general, the early run reproduces in
the upper part of the river (Saunders, 1967) and the late run
in the lower. .

Development of a base metal mine on a headwater stream
resulted in copper and zinc pollution which not only delayed and
prevented ascent of some adults (Saunders and Sprague, 1967),
but also killed most young spawned from late-run parents in
the lower reaches of the river (Sprague et al., 1965). This
condition was substantially remedied in 1971 by new abatement
measures introduced at the mine.

The salient feature to note in Table 1 is the drastic
fall-off in mean numbers of salmon, both early- and late-run,
as between the 10-year periods, 1950-59 and 1962-71. The de-
crease was more pronounced for late- than for early-run fish.
This is attributable in large part to mine pollution effects,
but also to heavy expleoitation of late-run fish holding in the
estuary during the summer.

The important contribution of larger salmon to re-
productive potential in the 1950's is indicated in Table 2.
Local commercial fisheries were legally restricted to taking
salmon and no grilse, although in fact substantial numbers of
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grilse were frequently "bootlegged" (see Elson, 1972, Fig. 1}.
With urban and industrial pollutfon in the estuary delaying
upstream movement of salmon, especially the autumn run (Elson
et al., 1972), these fish were held in the estuary where com-
mercial nets had repeated opportunity to take them. With some
abatement of this pollution in 1972, runs of late salmon have
started recovery.

Between 1959 and 1964 there were several very large
grilse runs. The biological background for these is not well
understood.

With the 1972 ban on local commercial fisheries,
river stocks increased noticeably. But only for grilse did
they approach the levels of the 1950's. Large salmon, which
provide a disproportionate amount of the reproductive potential
for the river attained only half of the earlier levels. That
is to say that the beneficial effects of the ban have not
brought about a "one-shot" recovery and it will require
stringent protection of a second generation of this year-class
to assure full recaovery.

Angling pressure and recruitment

Earlier assessments of reproductive potential of
Northwest Miramichi runs were based on "potential egq deposition,®
i.e., eggs brought back to the river before abstraction of fish
by angling., Evidence points to increasing removal through
angling in recent years, Table 2 gives an evaluation of esti-
mated egg deposition after removal of potential spawners by
angling. In earlier years data on actual catch by angling from
stocks passed by the counting fence were not avajlable. They
are available from 1966 on. In Table 2 abstractfon by angling
for the earlier years has been estimated by applying proportions,
indicated by Kerswill (1971) as taken by angling above, to total
counts passing through the fence. His figures indicate an aver-
age take of 9% of salmon and 20% of grilse. For years from 1965
on, reported catches were subtracted from counted numbers passing
through the fence. Average catches for these years were salmon
40% and grilse 33%. Reported catches should be regarded as
minimal., Estimated eqg deposition for all years appears in the
last 3 right-hand columns of Table 2. These were derived by as-
suming that 50% of large salmon were females carrying about
8,000 eggs each and 33% of grilse were females carrying about
2,000 eggs each, Note that the final column takes no account of
heritability for early- versus late-running or maturation after
one versus two or more years at sea.

If it is assumed that populations were in a more or
less healthy, self-sustaining condition up to the early sixties
(mildly questionable), then actual eqg deposition should approxi-
mate a bit over 4 million eggs, with a range of about 3.5 to 5.0
million being required depending on whether most smolts are 2 or
3 years old at seaward migration. In the fifties about two-
thirds were 3-year-olds: in 1972 about four-fifths were 2-year-
0olds. Whether this earlier maturation would be maintained in
the face of denser parr populations remains to be seen.

Table 2 shows clearly that eqg deposition has declined
drastically in recent years and that the 1972 restrictions on
fishing have at best given a reproductive base only about one-
half to two-thirds of that required for full normal production
from the river. Angling pressure in 1972 removed a substantial
part of the gain made through eliminating the commercial fishery,
Since 1972 offered particularly favourable water conditions for
angling this tax may have been abnormally high. But if rapid
recovery of populations is a prime objective, additional restric-
tions warrant consideration.

Initial reaction to the biology expressed in this
report may well be that the appropriate management procedure
would be to ban angling as well as commercial fishing. Such
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procedure is, however, considered unsatisfactory from the
sociological aspects pertinent to the system and from the
aspect of Departmental logistics. It is not believed that
complete angling closure would in fact provide the required
protection for spawning stocks. Poaching would doubtless
increase, with perhaps more fish being removed than would be
taken by limited angling. Moreover, gathering data on numbers
of fish taken by poaching now poses substantial problems which
would almost surely be magnified by the complete absence of
anglers on the river,

Applicability of Northwest data to Miramichi system

Among Miramichi streams, or indeed Marftime salmon
rivers, only for the Northwest Miramichi are there as detailed
data avaflable as ocutlined above. Anglers have suggested that
the recreational catch on this stream is abnormally high because
of the system of renting fishing rights by the Provincial Govern-
ment,

Table 3 offers data pertinent to this point. It gives
information for 1971, one of the poorer angling years on record,
and for 1972, one of the best in the last 10 years.

Data for the Main Scuthwest Miramichi in 1972 are
considered somewhat more questionable than for other branches
and two estimates are given. A point to be considered in regard
to this stream is that many New Brunswick residents go to it
when fishing is reported to be good. - or stay away when it's
reportedly poor. Good records are probably more difficult to
obtain, and more likely to be minimal, than for streams where
private owners, camp operators, and difficult access limit free
public fishing.

Data in column 3 and the two right-hand columns of
Table 3 do seem to indicate that fishing pressure and quality
for the Northwest above the counting fence are not gressly out
of 1ine with the rest of the system. If this assumption is
correct, the statement above about desirability of closer con-
trol of angling if rapid population recovery is a goal, applies
to the whole syastem, not juat the Northuest Miramichi.

Environmental quality for upstream migration

As intimated in the introduction, heavy fishing is
not wholly responsible for decrease in Miramichi salmon stocks.
Degradation in water quality associated with industrialization,
fncluding mining, forest management and processing of forest
products, have played their parts.

Base metal pollution of river water has held back or
diverted salmon in their upstream migration. Table 4 shows that
more fish marked as smolts descending the Northwest Miramichi
have been taken as grilse or salmon in the Sevogle while mine
pollution was a problem, between 1960 and 1970, than before or
after. Abatement occurred in 1971 and 1972 and in these years
strays of Northwest marked smolts reverted to the average value
pertaining in the fifties,

Similarly, diversion at the confluence of the North-
west and Southwest branches, in the estuary, was greater in the
late sixties with expansion of pulpmill operations than in the
fifties or in 1971 and 1972 when substantial abatement measures
were introduced by a mill at the mouth of the Northwest. In
the sixties the Southwest was relatively less polluted because
of less industrial effluent and because of substantially
greater freshwater flow in this system. Data of Table 4 do
appear to hint that there is etill, in 1973, room for
substantial improvement in avoidance-causing effluente entering
the Northweat Miramichi.
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Available evidence indicates that many Miramichi
salmon which would otherwise get back to home water are used 1in
distant fisheries. Table 5 provides data on proportionate use
of wild fish tagged as smolts descending the Northwest Miramichi.
What proportion of those taken in Greenland or Newfoundland
would normally reach home waters must still be regarded as an
open question. We know that some would, but can as yet only
make ‘educated guesses' as to how many. As the high seas fishery
approaches phase-out in 1976 (ICNAF Comm. Doc. 72/33), we should
be able to make a2 better evaluation. Abstraction both here and
in Newfoundland varies somewhat from year to year (Elson, 1972},
Probably the point of chief concern is that Canada must manage
the salmon that do return to her waters to best advantage. If
we are to continue to have salmon at all, reasonable water
quality and reasonable escapement for reproduction must be
assured. Salmon can no longer be fished without regard to the
biological necessities of suitable environment and sufficient
reproductive escapement, :

Prospect

The analyses presented in Tables §-8 bolster the
foregoing analysis and extend some of its implications farther
afield than home fisheries and into the future,

Table 6 provides the only available check on the
estimates of total production given in Table 5. The check
was obtained by comparing the estimated catch by anglers, both
above and below the counting fence, to Departmental creel
census figures for the entire main $tem of the Northwest
Miramichi, Catch in the lower reaches includes some fish on
their way to the Sevogle River, a tributary entering 1 mile
below the counting fence, in addition to fish produced above the
counting fence and some produced in the lower main stem. It is
to be expected, therefore, that the estimates in Table 5 would
fall below the creel census. They average 83% of the creel
censuses for most year-classes included in the analysis. It
should be mentioned that the years selected were chosen because
substantial numbers (4,000 or more) of tagged smolts had been
liberated earlier, giving proportional recaptures in various
fisheries. In 1966, with only 1 tagged, 2-sea-winter salmon
passing through the counting fence as “escapement," the estimate
of catch by angling is unrealistic and this probably results
in the entire estimate of production fer that group of fish
being much too high. Nevertheless it is believed that most of
the estimates of total production in Table 5 are reasonable,
probably well above one half and well below double the true
values.

Table 7 is a forecast of the 2-sea-winter salmon
production from the river above Curventon. This is
arrived at by relating grilse:salmon ratios in the various
fisheries from other year-classes (1967 and 1969 smolts) to the
grilse productions shown for the 1971 smolt-class by 1972
fisheries, These two earlier years were chosen because they
showed wide variation in grilse:salmon ratios. For the two
estimates, proportions of fish which were taken from the
earlier year-classes by the commercial fishery were allocated
to 1973 angling, escapement and "other" on pro rata bases
indicated by the early year-classes. This analysis gives no
reason to expect a larger run of 2-sea-winter salmon in 1973
than occurred in 1972 - the 1973 run could, indeed, be less.

Table 8 shows the estimated possibie total catch of

Northwest Miramichi salmon in the Greenland fishery for the
years 1971 to 1976, assuming the 1971 catch to have a value of
100. Ratios were taken from ICNAF Comm. Doc. 72/33. Consider-
ing the reduced spawning base (row 4) on which these numbers

of salmon could be taken (row 3), it should not be expected that
the proposed reduction in the Greenland fishery could have any
useful or identifiable benefit to Northwest Miramichi stocks
before 1976 (in Greenland) and 1977 {in home waters) at the

C6



-6 -

earliest. If smolt age reverts to predominantly 3 years as
pertained in 1966 and earlier, rather than predominantly 2
years as pertained in 1972, recovery would be delayed an
additional year.

Becausé of the ban on home commercial fisheries,
all populations of grilse and salmon in the Miramichi should
increase in 1976 (2-year smolts maturing as grilse) and sub-
sequent years. This is likely to obscure any salutary results
from the 1976 reduction in the Greenland fishery,

Although the Northwest Miramichi stocks may have
decreased more than general stocks in the Miramichj, there is,
as pointed earlier, good reason to believe that they reflect
moderately well the general situation for the whole system.

Considering current status of Miramichi stocks, it
would be biologically inadvisable to re-open home water com-
mercial fisheries before 1977. The Greenland, and to a similar
but somewhat lesser extent Newfoundland, commercial fisheries
can be expected to expleit the large salmon as fully as the
stocks can support, perhaps more, at least until 1977.
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