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Resume 

A cause d'une chute infranchissable situee a 0,7 km de la mer, il n'y a pas 
de migrations d'omble de fontaine anadrome dans la riviere Matamec (c8te nord 
du golfe du Saint-Laurent, Quebec). Des individus captures entre le 29 mai et le 
29 juillet 1978 en haut et en bas de cette chute furent reldches en aval, dans I'es- 
tuaire de la riviere. Des 931 poissons liberes, 284 (30,5%) furent recaptures entre le 
15 aoDt et le 29 septembre 1978. Les recaptures furent plus faibles pour les pois- 
sons de 1 et 3 ans (respectivement 5,3 et 16,5%) que pour ceux de 2 et 4 ans (30.8 
et 55,4%). Une proportion plus grande des poissons reldches en mai et juin ont vu 
leur poids augmenter (69,8%), par comparaison aux individus liberes en juillet 
(45,5%). Au total, 62,8% seulement ont montre une augmentation de poids; en- 
viron 15% d'entre eux semblaient 6tre des c<truites de mer,,. Ceux dont le poids 
ne s'est pas accru etaient probablement restes dans I'eau non salee. Des proies 
d'origine marine ne furent trouves que dans les estomacs des poissons de 2 et 3 
ans (frequence de 12,4 et 10,lOh). La proportion des poissons a chair coloree 
s'est accrue avec I'dge. Ceux qui etaient restes dans I'eau non salee avaient un 
pourcentage plus eleve d'individus a gonades developpes. 

Abstract 

The Matamek River (North Shore of the Gulf of St. Lawrence. Quebec) does 
not have a natural run of anadromous brook trout, due to a falls impassable to this 
species 0,7 km from the sea. Wild trout were captured above the falls, and below 
the falls, and transplanted downriver to the estuary between 29 May and 29 July 
1978. They were recaptured by various methods between 15 August and 25 Sep- 
tember 1978. Nine hundred and thirtyone fish were released, and two hundred and 
eighty-four were released, and two hundred and eighty-four were recovered (30.5%). 
Poorest recovery was with sizes corresponding to age classes 1 + (5.3%), and 4+ 
(16.5%), and best recovery was with sizes corresponding to 2+ (30.8%) and 3+  
(55.4%). A greater percentage of recaptured fish released in May and June gained 
weight compared to those released in July (69.8% vs 45.5%). Only 63.8% df the 
recoveries had gained weight and only about 15% appeared to be "sea trout". 
Those that lost weight or did not change probably remained in fresh water. Amonst 
the recaptures marine food was found in the stomachs of 12.4% of the 2+, 10.1% of 
the 3+ and in noneof the other groups. The percentage of fish with coloured flesh 
increased with age. The percentage of fish with developed gonad's was less than 
occurs in the freshwater population. 

l Contribution no. 42 from the Matamek Research Station, Quebec. 
Present address: Fisheries and Oceans, P.O. Box 5667, St. John's. Nfld, A1C 5x1 
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Introduction 

The brook trout (Salvelinus fontinalis) is 
anadromous in many rivers providing free 
access to and from the sea (Scott & Cross- 
man, 1964). This "sea trout" is a highly de- 
sired sport fish in eastern North America, 
and is an important commercial species in 
southern Labrador. However, relatively little 
research has been conducted on this "sea 
trout" in recent years, and despite the suc- 
cess of sea ranching other salmonids, few 
attempts have been made with brook trout. 

Taxonomic studies by Wilder (1952) sug- 
gested that anadromous and river dwelling 
brook trout were genetically the same stock. 
If this is the case, it should be possible to 
create a run of "sea trout" by planting 
wild river fish in the estuary. 

General observations in the Matamek 
River suggested that food would be available 
in the estuary, as organic detritus accumu- 
lates here from woody debris, leaves and 
marine algae. Amphipods and mysids were 
abundant amongst this organic matter and 
along the shore, and small fish such as 
Arnmodytes and Gasterosteus were common. 
The species and abundance of fish in the Ma- 
tamek estuary change considerably with the 
season (Dickson, 1978). White (1942) reports 
that sea-run brook trout travel in schools 
along the seashore and feed largely upon 
small fishes of various species and upon 
Crustacea. Brook trout in the Matamek River 
are abundant but growth is slow (Gibson 
etal., 1976). Preliminary studies by Haedrich 
(1975) showed that a limited number of "sea 
trout" occurred in the estuary and that they 
exhibited exceptional growth compared with 
trout above the first falls. 

The purpose of these transfer experiments 
was to obtain some estimates of the relative 
estuarine survival rate and growth rate of 
different year classes of brook trout. The 
possibility of using such transfers as a method 
of enhancing the recreational fishery is also 
considered. 

Study area 

The Matamek River is located on the North 
Shore of the Gulf of St. Lawrence (Fig. 1). 
The Matamek Research Station was used as 
a base of operations (Gibson, 1979). 

Figure 1. Map showing the Matamek River 
and its location on the North Shore of the Gulf 
of St. Lawrence. R = release site, and the numbers 
indicate positions of the waterfalls. 

drains a lake of 1620 ha. Average width of 
the river is 45,7 m. The mean width of the 
river between the first falls and the sea is 
23 m. Mean daily discharge of the river is 
21.8 rn3/s, but there is a wide seasonal range, 
with an average daily flow of 2.1 m3Is during 
low water periods to 113.3 m3Is during flood 
periods (M. Frenette, pers. comm.). There are 
five waterfalls on the river (Fig. 1) .  Brook 
trout occur throughout the river, but marking 
data for population estimates have shown 
that each falls blocks upstream migration for 
the species; the fourth falls, 5.5 km from the 
sea, is an obstruction to Atlantic salmon 
(Salrno salar). The second falls is 2.3 km 
from the sea, and the first falls 0.7 km from 
the sea. 

Brook trout for this study were caught 
between the first and second falls, and 
between the first falls and the sea. The river 

The river basin covers an area of 684 km2 between the first falls and the sea has a 
and the lower Matamek River, 10 krn long, substrate of bedrock and boulders and prov- 
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ides no suitable spawning substrate for 
salmonids. If anadromous brook trout 
generally have a genetic trait for running to 
sea, this could not have been selected for 
in the Matamek River as they cannot ascend 
the first falls. The river discharges directly 
into the sea, wich has a rocky shoreline, so 
that there is no gradual transition from river 
to sea as is found in many estuaries. 

Fish were released in a small bay imme- 
diately upstream from the sea. Diving obser- 
vations in June showed a wedge of clear 
cold salt water intruding below the brown 
river water at high tide just downstream from 
the release site. The site was affected by the 
tide, and the water here was brackish. The 
salinity was measured at the release site 
once in June and twice in July, and each 
time was found to be 5%. The mean water 
temperature at the release site was 10.3"C 
(S.D. = 3.12) in June, taken daily when fish 
were released, and was 16.8% (S.D. = 1.87) 
for July. The first water temperature recorded 
above 9°C was on 16 June, and the highest 
recorded was 21°C on 18 July. The water 
temperatures were higher at thesecond falls, 
reaching 9°C on 9 June (Whoriskey, 1979). 

Materials and methods 

Fish were caught in the river (29 May-29 
July, 1978) by fyke nets, beach seine, small 
purse seine, and by angling with small flies. 
These gears, especially fyke nets, had been 
very successful in catching brook trout in the 
Matamek River previously (Gibson, 1973) so 
similar methods were used to collect fish for 
this study. Below the second falls the trout 
were held temporarily in net pens, then trans- 
ferred by vehicle and transport tank a short 
distance to the estuary, where they were 
placed into a second net pen. Trout caught 
below the first falls were transferred in plas- 
tic bins directly to net pens. 

Each trout wasanaesthetised with MS-222, 
the weight and fork length measured, and 
tagged with a green 2.5 cm Floy anchor tag, 
each individually numbered. The fish were 
then placed into another net pen to recover 
before being released. A number of yearling 
trout below 10 cm in fork length were left 
untagged but were marked by clipping the 
left ventral and adipose fins. Water tempera- 
ture was determined at the time and site of 
release and was also recorded at the second 
falls. Salinity was measured on thre occa- 
sions at the release site. 

Fish were recaptured between 15 August 
and 25 September 1978. Recapture methods 
were: angling with flies and spinners up to 
21 September; gill nets (3.6 cm and 5.1 cm 
stretched measure) 17 to 25 September; and 
capture in a fish counting ladder at the first 
falls up to 4 September (operated since 1975 
to capture salmon for population estimates). 
Each recaptured fish was weighed and 
measured, and a scale sample taken from 
between the dorsal fin and lateral line for 
age determinations. The stomach contents 
were examined for the presence and origin 
of food, and flesh color, sex and stage of 
maturity recorded. Flesh colour was cate- 
gorized as white or greyish, yellow, pink, 
and orange or red to deep pink. The fish 
were considered to be mature if the gonads 
indicated that the fish would spawn that sea- 
son (stages 4 and 5 of Vladykov, 1956). 
Spawning in the Matamek system starts in 
September (Gibson et a / . ,  1976), so that 
maturity was easily recognized at the time of 
recapture. Condition factor K, (Wt x 100 x 
L 3 )  was calculated for all recaptured fish. 

The recaptures were later analyzed in age 
groups. Scales were taken only from recap- 
tures, as we wished to put as little stress 
as possible on released fish. 

Results 

From 29 May to 29 July 1978, a total of 
931 tagged trout were released into the es- 
tuary, and between 15 August to 25 Septem- 
ber, 284 were recaptured, or 30.5%. Eight 
hundred and nine of the released trout were 
from between the second and first falls and 
these had a recovery rate of 28.8%. One 
hundred and twenty-two were from below 
the first falls and 32.0% of these were 
recaptured. 

The sizes of the fish at release are shown 
in Table I, the numbers released and recov- 
ered in Table II, and the relative numbers 
that gained or lost weight in Table Ill. The 
majority of recaptures were made by angling 
(58%), 23.7% by gill nets, and 18.3% in the 
fish ladder at the first falls. Most angling 
was between 4 and 21 September. Only 0.8 
hours were spent angling in August. 
Altogether 31.5 man hours (by four people) 
were spent angling, with a mean success 
rate of 5.8 trout/h (SX 1.28). Gill nets were 
set overnight for eight sets each, between 
17 and 25 September. The 3.6 cm net had 
a mean of 3.1 trout/set (SX 1.48) and the 5.1 
cm net, 3.1 trout/set (SX 1.28). Unfortunately, 
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TABLE l 

The mean size of recaptured brook trout at their release time. The ages were taken 
from the recovered fish. Standard deviation is given in parenthesis 

-- 

Release time I Year class 

May and June 

Sample size 
Fork length (cm) 

Weight (g) 

July 
Sample size 
Fork length (cm) 

Weight (g) 

TABLE ll 

Total recoveries from 15 August - 25 September 1978 of brook trout released into the Matamek 
estuary from 29 May-29 July 1978. The recoveries from the May and June releases are considered 
separately from those of the July releases, and recoveries are also considered in size groups which 

closely correspond to age classes 

Released 

Group Number Weight (kg) 

Recoveries 
% loss in 

% of released 
Number Weight (kg) number biomass 

May-June releases 
1 + 94 1.386 
2 + 349 10.774 
3 + 155 11.536 
4+ 82 20.346 

TOTAL 680 44.042 

July releases 
1 + 96 1.638 
2+ 102 3.597 
3 + 38 3.089 
4+ 15 2.751 

TOTAL 251 11.075 

TOTAL, May-June and July 
93 1 55.1 17 

Plus lost tags 
2+ 
3+ 

Complete TOTAL 
93 1 

the fish ladder had to be Off On tage of year class in  the sample caught by 
September, probably before the  main run. each method is as follows. The Dercentaae 

By using several methods o f  capture, se- of the tota l  recaptures represented by each 
lectivity is minimized. The relative percen- year class is  in brackets. 
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Angling Gill nets Fish ladder 
1 + 7.1 0 0 
(4) 
2 + 57.1 44 31 .O 
(49) 
3+ 33.2 50.7 53.4 
(41) 
4+ 2.2 5.3 10.3 
(4) 
5 + 0.5 0 5.2 
(1) 

Therefore 100% of the yearling recaptures 
were caught by angling, and they were 7.1% 
of the total caught by angling. The fish 
ladder appeared to catch more of the 4+ and 
5+ fish, although these were relatively few. 

The mean number of days between release 
and final recapture was 81.4 (S.D. = 13.5) 
for fish released in May and June, and 60.3 
(S.D. = 12.0) for fish released in July. If the 
recovery from the May-June releases is com- 
pared to that of the July releases, the results 
are similar. With the early group 28.5% were 
recaptured, and 31 . l %  were recovered from 
the July group. However, if the fish are 
compared by size groups, which approxi- 
mate age groups, a different pattern emerges 
(Table 11). The mean length and weight for 

each year class is shown in Table I. Fish 
at release did not have scale samples taken, 
so they are considered in size groups cor- 
responding to age groups estimated from 
the age and size of recaptures at their re- 
lease time. The May and June releases were 
analyzed in the following groups: 1, 10.0 cm- 
12.4 cm ; 2, 12.5 cm-17.4 cm ; 3, 17.5 cm- 
22.5 cm; 4, > 22.5 cm. The July releases 
were put in the following groups: 1, 10.0 cm- 
13.4 cm; 2, 13.5 cm-17.4 cm; 3, 17.5 cm- 
22.5 cm; 4, > 22.5 cm. These groups ap- 
proximated the year classes, 1 +, 2+, 3+ and 
4+ and older. Although there is a range in 
size for each year class, the mean size 
below the second falls has remained fairly 
constant over several years (Gibson, 1973, 
1978; Gibson et a / . ,  1976). 

It can be seen from Table II, for both the 
release dates, poor recoveries were observed 
in groups 1 and 4, and best recoveries in 
groups 2 and 3, with group 3 showing the 
best returns. Comparing the biomass re- 
covered with that released, all groups 
showed a loss. However, group 3 showed the 
least loss in biomass. 

Over half of the recoveries had gained 
weight (Table Ill). However, more of the fish 

TABLE Ill 

The numbers and percentages of fish that gained or lost weight and the changes in weight 

% gain of % loss of 
No. that gained Mean gains (g) original No. that lost Mean loss (g) original 
weight (and Oh) (and S.D.) body weight weight (and O/O) (and S.D.) body weight 

May and June 
1 + 3 2.2 15 1 1.9 13 

(75%) (0.35) (25%) 
2 + 63 12.1 33 34 4.0 1 1  

(65%) (12.36) (35%) (3.23) 
3+ 55 43.3 54 23 11.9 15 

(70.5%) (33.1 6) (29.5%) (1 0.53) 
4+ 13 67.1 51 0 

(1 00%) (42.08) 

July 
1 + 1 0.7 2 5 1.9 1 1  

(16.7%) (83.3%) (1.26) 
2 + 22 20.1 40 18 5.1 10 

(55%) (21.63) (45%) (3.51) 
3+ 12 16.1 20 16 10.7 13 

(42.9%) (1 9.07) (57.1%) (7.29) 
4 + 0 3 27.7 9 

(1 00%) (13.27) 

TOTAL 169 100 

(62.8%) (37.2%) 
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from the May-June releases had gained 
weight (69.8%) than the later releases (45.5%). 
The yearlings showed least growth, whereas 
the larger fish showed better growth, both in 
amount of weight and as a percentage of the 
original weight. 

A number of yearling trout below 10 cm in 
fork length were captured and these also 
were released in the estuary. They were 
considered too small to tag, but after 30 
June they were makked by clipping the left 
ventral and adipose fins. On 30 June seven 
of these small marked fish were released. 
Previous to this 65 small trout were meas- 
ured but were released unmarked into the 
estuary. In July 43 marked trout under 10 cm 
F.L. were released. Three unmarked year- 
lings were captured, but none of the small 
marked trout was recovered. If the three 
recoveries were from the released fish, this 
gives a recovery of 2.6% for these small 
yearlings of under 10 cm F.L. 

A number of older trout were captured 
which did not bear tags. These included five 
2+ trout and seven 3+ trout which had 
wounds corresponding to lost tags (Table 11). 
Others untagged were 31 + trout weighing 
57.0 g, 16 2+ trout weighing a total of 1030.4 
g, 19 3+ trout weighing a total of 2787.8 g, 
and 2 4+ trout, weighing a total of 507.1 g. 
Three of the latter 3+ fish and one 4+ fish 
had fin clips used in population estimates 
between the first and second falls in previous 
years, indicating that at least some of these 
fish were from the Matamek system. These 
40 untagged fish plus the 122 tagged below 
the first falls could be considered as a source 
of the small population of sea trout that 
would normally occur in the Matamek 
estuary. 

The condition factors of fish caught for 
release in July (1.05 for 1+, 2+, and 3+, 
1.17 for 4+) were higher than those caught 
earlier (0.97 for 1 + ;  0.98 for 2+; 1 .OO for 
3+ ; 1.02 for 4+ ; 1.05 for 5+). This was prob- 
ably due to the longer feeding period in the 
river. Aquatic insects suitable as food are 
most abundant in the river and greatest 
growth is during June (Gibson 8 Galbraith, 
1975). 

The majority of the captured fish were 
examined for flesh colour and stomach con- 
tents. All 1 + fish had white flesh, 78.3% of 
the2+, 57.4% of the3+ and 11.8% of the4+ 
fish had white flesh. In the 2+, 3+ and 4+  
classes the percentages with yellow flesh 
were consecutively: 3.1, 7.0, 5.9; with pink 

flesh, 14.9, 28.7, and 58.8; and with orange 
or deep pink, 3.7, 7.0, and 23.5. Marine am- 
phipods, mysids, or Arnrnodytes occurred in 
20 (12.4%) of the 2+ fish. Only four of 
these had white flesh and all had shown 
growth. Thirteen (10.1%) of the 3+ fish had 
marine food in their stomachs. Of these only 
one had white flesh, and this had lost weight. 
Ten had gained weight, and two did not have 
the differences recorded. 

All 1+ fish were immature; amongst the 
2+ fish 6.7% of the males and 30.1% of the 
females were mature. With 3+ fish, 28.6% 
of the males and 61.6% of the females were 
mature. With the 4+ fish, 70% of the males 
and 75% of the females were mature. 

A 34.7 cm trout caught in the estuary, 
and therefore not necessarily originating in 
the Matamek, was tagged and released on 20 
June. It was recaptured approximately 9 Au- 
gust in the Moisie River, about 27 km up- 
stream. The estuary of the Moisie River is 
12 km to the West of the Matamek River. 
A 26.5 cm fish caught below the second falls 
on 12 July and tagged and released in the 
estuary the same day was recaptured on 11 
August in a tributary of the Moisie River 
about 16 km from the Matamek River estuary. 
The sizes at recapture were not recorded. 

Discussion 

The recovery of tagged trout was relatively 
high (30.5%). This was a minimum survival, 
as not all planted fish would be caught. 
One hundred and eighty-four or 58% of these 
recoveries were by angling. The mean suc- 
cess rate was 5.8 troutlh (SX 1.28). In 1975, 
considerable angling effort in late August 
produced only 20 specimens (Haedrich . 

1975). 

Good recoveries of brook trout planted 
into estuaries have been made in Prince 
Edward Island. Saunders and Smith (1964) 
planted underyearling brook trout into the 
estuary of Ellerslie Brook, and these resulted 
in a survival of 28% to the anglers in the 
following season, and recovery of 48.6% of 
the planted weight. Hatchery reared under- 
yearlings and yearlings planted in the estuary 
contributed 7-27% of the total catch from the 
Ellerslie system from 1962-1965 (Smith 8 
Saunders, 1968), whereas such trout planted 
directly into the stream made relatively insi- 
gnificant contributions to the catches. 
However, they do not say if the fishes' 
growth was enhanced. 
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The yearlings in the present study had a 
poorer recovery than this (5.3%), but older 
year classes fared better. Tagging may have 
increased the mortality of smaller fish. 
However, 50 finclipped and 65 unmarked 
trout averaging 8.9 cm in fork length (S.D. 
= 0.97) were released into the estuary but 
only three unmarked yearlings were recap- 
tured (2.6%), suggesting that small trout had 
poor survival. Tomcod (Microgadus tomcod) 
were abundant in the estuary, and mergan- 
sers, loons, osprey, terns and gulls were 
seen. These, including fish such as larger 
trout, eels (Anguilla rostrata) and cod 
(Gadus morhua) could be predators of small 
trout. Also small trout would be at a compe- 
titive disadvantage with the larger trout 
if trout density were high. At their small size 
they would probably have difficulty with os- 
moregulation, and not be able to migrate to 
sea where density dependent factors would 
be less severe. 

Trout of the 4+ and 5+ age class size 
had fewer recaptures than the 2+ and 3+ 
fish. This could be related to age dependent 
natural mortality but it is possible these fish 
were less available to recapture, or strayed 
more than the smaller fish. Only brook trout 
of weight greater than 150 g can tolerate 
full strength sea water (Sutterlin et al., 1976), 
so these larger trout would be most likely 
to stray than the smaller fish, especially 
with increased population pressure in the 
estuary. The two tagged fish that were caught 
in the Moisie River system were both large 
(199.7 g and 466.0 g at release). Although 
sea-run brook trout generally show fidelity 
to their home river, there is some straying 
(White, 1940). 

The effects of tagging on mortality and 
growth are unknown, but probably tagging 
did have adverse effects. The condition fac- 
tors of the untagged recaptures were slightly 
better than those of the tagged recaptures. 
This may have been related to other factors 
such as the time of release, or origin of the 
fish from a river with a faster growing 
strain of trout, but may have been related 
to the effects of tagging. The mean condi- 
tion factors of recaptures compared with 
untagged recaptures (in brackets) was: 1 +, 
0.92 (0.98); 2+, 0.96 (1.00); 3+, 1.00 (1.06); 
4+, 1.08 (0.99). In future studies a propor- 
tion should be fin clipped, or marked by a 
method other than external tagging. 

The prevalent theory that anadromous 
and resident brook trout have no genetic 
differences in this respect, and that popula- 

tion pressures create anadromous sea trout 
(Smith & Saunders, 1958), is not substan- 
tiated by the results of this study. Only 
62.8% of the recoveries had gained weight 
and possibly only about 15% of the recov- 
eries could be said to be sea trout (Fig. 2). 
Haedrich (1975) found sea-run brook trout to 
have a condition factor of 1.1, and to have 
bright silvery sides and rich pink flesh. In 
this study most of the fish had lower condi- 
tion factors than this and the majority had 
white flesh. However, there was a wide 
range of growth, and some river trout could 
be said to have become typical sea trout. 
A number of trout were found with marine 
organisms in their stomachs. Others probably 
had used the marine environment, but i t was 
not possible to say how long trout were in 
freshwater before capture, and some fish 
caught in gill nets may have regurgitated 
their food. 

Fewer fish released in July gained 
weight and relatively more lost weight than 
fish released in May and June but it is not 
possible to say whether this was related to 
the time of release, amounts of available 
food, or to duration of stay in marine or 
brackish water. 

Probably many trout remained in fresh- 
water, substantiated by one collection. On 
I July two poachers were apprehended 
fishing close to the first falls, and they had 
caught there 21 trout, 18 of which were 
tagged. These latter had been tagged between 
29 May and 18 June, 1978, indicating that 
many fish promptly attempted to return 
upriver. These fish were not used in the final 
analyses. 

A greater percentage of the larger fish 
had coloured flesh than the smaller fish. This 
may have been a function of the size of 
the fish or the type of food consumed. Fat 
soluble carotenoids present in crustaceans 
are responsible for the colouration of trout 
in nature (Peterson et al., 1966). In some 
other salmonids the smaller sizes usually 
have white flesh whereas a greater propor- 
tion of the larger fish have coloured flesh 
(Nilsson & Anderson, 1967; Gibson & John- 
son, 1969). 

Possibly a reason for the relatively poor 
growth in this study is that the brackish 
water habitat was limited for the number of 
trout released. Only fish of 150 g, or larger 
than about 24.7 cm, i.e. 4+ and older, could 
predominantly use full sea water. Smaller 
fish would have to be limited to short forays 
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DURATION FROM RELEASE TO RECAPTURE (DAYS) 

Figure 2. Change in weight of trout released into the estuary from between the first and 
second falls. Fish were considered to be sea trout if K was 1.0 or greater and the flesh was coloured. 
Some still retained the silvery sides typical of sea trout colouration, and a few had marine organisms 
in their stomachs. 

into the sea, or remain in the restricted 
brackish water environment, or remain en- 
tirely in freshwater. 

Another possibility for the apparent lack 
of accelerated growth is that the fish may 
have been released at an inappropriate time. 
The normal migration time is unknown in 
rivers in  this area although in previous 
years sea trout have been caught during 
seining operations for smolt in June. It ap- 
pears to  be quite variable in Maritime rivers. 
White (1941) reported that sea trout in the 
Moser River, Nova Scotia, descended to 
the sea in  April and May, returning in July, 
having remained in the sea for an average 
of two months. In Ellerslie Brook, Prince 
Edward Island, Smith and Saunders (1958), 
found that major movements into freshwater 
were in April, June-July, and November, and 
out in  May and October to  early January. 

Movements in spring and early summer were 
into preferred temperature. In the Northwest 
Miramichin in  New Brunswick sea-run brook 
trout ascend the river in May and June 
(Saunders, 1975). 

Probably late June and July would be 
more suitable months to  harvest the fish 
rather than in late summer when catabolism 
and gonadal growth would cause a decrease 
in  somatic tissues. June, and possibly earlier, 
appears to be an important feeding time in 
this area. 

An interesting observation was that the 
proportion of fish with mature gonads was 
less than found in the river. For example 
in the I + ,  2+ and 3+ year classes only 
0%, 6.7%, and 28.6% of the males were 
mature. Below the second falls for the same 
year classes the percentages would be 50%, 
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29%, and 73% (Gibson et a/., 1976). This 
might be attributed to the low condition fac- 
tor of many of the fish, but Haedrich (1975) 
noted that none of the sea-run brook trout 
he examined appeared mature, despite their 
large size. A similar observation was made 
by Sutterlin et al. (1 976) who found a 2-month 
delay in spawning time of brook trout reared 
in salt water compared to wild or hatchery 
reared fish, but these fish were destined to 
mature that season. They were unable to say 
whether this was attributable to the sea 
water or to the different temperature regime. 

As the brook trout is indigenous to the 
East Coast of North America, sea ranching 
of this species may have more success there 
than with an exotic species. Managing an 
indigenous species rather than an exotic 
avoids the dangers of possible negative in- 
teractions with native species and of intro- 
ducing diseases, and presumably the native 
species is already well adapted to the local 
environment. The anadromous brook trout 
does not range widely (Smith 8. Saunders, 
1958) so would not be exploited by foreign 
fisheries. However, Sutterlin (pers. comm.) 
has pointed out some disadvantages of 
ranching species of the genus Salvelinus 
relative to other species. A relatively large 
smolt size entails high food costs and limits 
efficient space utilization in hatcheries. A 
limited time at sea means that there are 
small growth increments. In foraging, the 
Salvelinus species cannot make effective use 
of warmer offshore temperatures and marine 
pelagic food organisms during the winter 
to promote and continue high growth rate. 
Also production of eggs reduces tolerance to 
full sea water at maturity, and results in 
softer flesh quality upon return in the fall. 

Conclusions 

We would recommend releasing trout into 
an estuary to improve angling. Where wild 
trout are abundant, as in the Matamek River, 
it is feasible to transport wild fish. Better 
success could be expected with larger fish, 
of the 4+ and 5+ size that are found in the 
Matamek. There are many rivers along th 
North Shore of the Gulf of St. Lawrence 
where a natural obstruction or a dam 
prevents a normal run of sea trout. Hydro- 
electric dams are planned for other rivers in 
this area. Planting trout in the estuary in 
such a situation would improve the angling, 
or mitigate the loss of angling. 

Selectively breeding brook trout for fast 
growth, ultimate large size, and the anadro- 
mous trait, may hold promise. Such work 
with west coast salmonids has been most 
successful (Hines, 1976). These fish could 
be released into the estuary as trout "smolt", 
and harvested the same year. Wilder (1952) 
presented evidence that sea and freshwater 
trout of the Moser River, Nova Scotia, 
constituted one taxonomic unit. and Smith 
and Saunders (1958) thought there was in- 
conclusive evidence of a heritable propensity 
to migrate to the sea. Preliminary results 
from i he  West River in ~ n t i ~ o n i s h ,  Nova 
Scotia, suggest that sea-run and river dwel- 
ling brook trout may be genetically distinct 
(R. Alexander, pers. comm.). However, 
research on the comparative behaviour of 
the progeny of sea and freshwater trout 
would shed more light on this problem. Other 
native salmonids might similarily be ex- 
ploited. Relict arctic char (Salvelinus alpinus) 
occur in Matamek Lake and in other lakes 
along the North Shore of the Gulf of St. 
Lawrence. These char are no longer ana- 
dromous as the river is too precipitous for 
the species, and summer water temperatures 
in the river too warm. However, the sea 
water remains cold, and it is possible the 
species could exploit the local marine en- 
vironment and return to its home river when 
water temperatures in the river were suitable. 
Both brook trout and arctic char are relativ- 
ely fast growing in fresh-water and prob- 
ably a good return could be expected by 
releasing these fish as large yearlings. 

Further work should also be done on the 
optimum time of release, and of recapture, 
the optimum density of fish that should be 
stocked for the available area of brackish 
water, the optimum size of fish that should 
be released, and use of the marine environ- 
ment related to salinity tolerance and to 
temperature effects on migratory behaviour. 
Also, size of preferred prey should be studied. 
If large trout will prey on salmon smolt, 
caution should be taken that such large 
trout are not increased in salmon rivers at 
the time of the salmon smolt run. 
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