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Abstract

Results obtained from a fish counting fence provided the basis for the assessment of the
Conne River Atlantic salmon stock in 2000.  Total returns to home waters (river and
estuary) were 5177 salmon < 63 cm in length and 216 salmon ≥ 63 cm in size.  This
represented an increase of 120% for small salmon by comparison with 1999 and the
highest return since 1990.  Returns of large salmon declined by 10% from the previous
year.  Sea survival to 1SW salmon increased to 7.8%, the second highest value recorded
and well above the mean survival of 3.6% for the 1991 to 1999 adult salmon return
years.  Both the management target (117%; 89-147%) and conservation spawning (egg)
requirement (210%; 160-264%) were attained.  A mark-recapture study estimated a smolt
run in 2000 of 60,777, about 40% less than the peak run in 1997 and approximately 14%
below the long term average production (70,890) from 1987 – 1999.

Résumé

L'état du stock de saumon atlantique de la rivière Conne en 2000 est évalué d'après les
données recueillies à une barrière de dénombrement du poisson. Au total, 5 177 saumons
< 63 cm de longueur et 216 saumons > 63 cm de longueur sont revenus frayer dans
leurs eaux natales (rivière et estuaire), ce qui représente, dans le cas des petits saumons,
la plus forte remonte depuis 1990 et une augmentation de 120 % par rapport à 1999, mais
dans le cas des gros saumons, d'une baisse de 10 % par rapport à l'année précédente. La
survie en mer jusqu'au stade d'unibermarins est passée à 7,8 %; cette valeur, la deuxième
plus forte observée, se situe largement au-dessus du taux de survie moyen des adultes de
3,6 % signalé pour les années de remonte 1991 à 1999. L'objectif de gestion (117 %; 89-
147 %) et de ponte aux fins des besoins de conservation (210 %; 160-264 %) ont tous
deux été atteints. Selon une étude de marquage et de recapture, la remonte estimative de
smolts en 2000 se chiffrait à 60 777 individus, soit environ 40 % de moins que la
remonte de pointe de 1997 et environ 14 % de moins que la production moyenne à long
terme (70 890) de 1987 à 1999.
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Introduction

Conne River, SFA 11 (Fig. 1) flows into Bay d'Espoir on the south coast of
Newfoundland.  It is a sixth-order river with a drainage area of 602 km2 and a total
length of 193 km.  Since 1986, a fish counting fence has been operated to enumerate the
upstream migrating population of Atlantic salmon (Salmo salar).  Previous estimates of
total returns of small salmon have ranged from a low of 1533 in 1994 to a high of 10155
in 1987.  Mark-recapture studies were initiated in 1987 to survey the number of out
migrating smolts and continued in 1998.  Smolt production has varied from about 56
thousand in 1993 to 101 thousand in 1997.

Conne River is assessed relative to a management target  (MT) as well as a
conservation spawning requirement.  The latter differs and is lower than the
management target. The management target was based upon the estimated number of
spawners required to produce the highest recorded returns to the river, which occurred in
1987.  The returns were adjusted to account for the total population prior to any sea
fisheries by using an assumed commercial exploitation rate.

The management target was met or exceeded from 1986-90, declined to 40% in 1994 and
has been attained only once during the period from 1995 to 1999 (Dempson et al. 2000).
In contrast, the conservation spawning requirement was achieved from 1986-90, in 1993,
and again in each of the years from 1995 to 1999

A major change in the management of the Conne River Atlantic salmon stock for 1993
was the complete closure of the recreational fishery.  In light of the forecast of low
salmon returns in 1994 and 1995, this closure was continued and extended to the Indian
Band Council's food fishery.  Both fisheries remained closed in 1996 and were again
closed in 1998 and 1999.   A limited food and recreational fishery was allocated for
1997.   While pre-season forecasts of Conne River salmon abundance were not provided
for 2000, it was acknowledged that marine survival rates of 3.9% and 6.3% would need
to occur in order for the conservation requirement and management target to be attained,
respectively.

This paper summarizes smolt production and returns of adult Atlantic salmon to Conne
River in 2000.  Information on environmental characteristics during the 2000 season is
also provided, and biological characteristic data for Atlantic salmon are updated including
some data from past years.  Results from 2000 season are addressed relative to the
management target as well as the conservation spawning requirement.  Information on
the occurrence of escaped farmed steelhead (rainbow) trout and Atlantic salmon in Conne
River is also updated.
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2000  Highlights

The following summarizes highlights to fishery regulations and other observations/events
occurring in 2000:

• recreational fishery opened for the first time since 1997;
• sea survival from smolts (migrating in 1999) to 1SW salmon returns in 2000

was the highest in over a decade increasing to 7.8%;
• 117% of the management target was achieved in 2000 while 210% of the

conservation spawning (egg) requirement was attained;
• smolt production in 2000 declined by about 5% from the previous year but has

declined by 40% since the peak production recorded in 1997;
• egg-to-smolt (freshwater) survival fell coincident with an increase in the egg

deposition rate per unit of fluvial habitat;
• Arctic charr (Salvelinus alpinus) were recorded for the first time in the Conne

River watershed in 1999, and an additional specimen was obtained at Camp 1
in 2000.

Methods

1. Landings

Information on recreational Atlantic salmon catches in 2000 were reported by Native
guardians from the Conne River Native Band Council.  Previously, data were obtained
from DFO and Native guardians.

2. Environmental conditions

Water temperature information was obtained from a continuous recording Hugrun
thermograph located in the lower Conne River (March 29 - September 7, 2000) (Fig. 2).
Information on air temperature, precipitation, and discharge was obtained from the
Provincial Water Resources Management Division monitoring facility located on the main
stem of Conne River, below Conne Pond.

3. Biological characteristics

Biological characteristic data on adult salmon returns in 2000, including fork length,
whole weight, age (scales) and sex, were derived from sampling salmon captured at the
fish counting fence and from samples obtained from the recreational fishery.  Biological
data on Atlantic salmon smolts were obtained from specimens sampled at the downstream
fish counting fence trap.

Estimates of the numbers of salmon of different life stages (1SW, 2SW, consecutive and
alternate spawners) that have returned to Conne River were obtained in a manner similar
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to that used in previous years (Dempson et al. 1998, 1999, 2000) with modifications this
year as explained below.  Salmon returning to the river were initially categorized as
either small (< 63 cm) or large ( ≥ 63 cm) salmon.  Biological characteristic data were
similarly partitioned into these respective size classes and applied to numbers of returning
fish.  Data were available for 2521 small salmon, and 170 large salmon.

For small salmon, year specific information was applied from 1986 to 1990, and 1995-
2000.  As in previous assessments, for the years 1991-1994, the average contribution for
the years 1991-94 was used.  Consecutive spawners within the small size category can
spawn multiple times while still remaining within the < 63 cm size group (see Table 3b).
Thus this year consecutive spawners within the small size category were apportioned back
either one or two years coinciding with their original year in which they were virgin 1SW
fish in estimating survival of repeat spawners (Table 5).

With respect to large salmon, numbers in each year were recalculated using the average
values for the 1986-2000 period.  Survival of repeat spawners was determined separately
for consecutive spawning small salmon, and also by adding the subsequent numbers of
consecutive and alternate spawners for both small and large salmon in each case relating
the numbers back to the corresponding number of fish that originally spawned as virgin
1SW fish.  As in the past, estimation of survival was constrained to the case where the
consecutive or alternate spawners were associated with the previous 1SW component by a
time span of either one or two years only.  Within the small size category, 93.2% of all
samples were virgin 1SW fish, 6.7% were consecutive spawners, and 0.08% (N = 2 of
2521 small sized specimens) were alternate spawners.  In contrast, within the large
salmon component, 75.3% were alternate spawners, 18.2% were consecutive spawners
and 6.5% were 2SW fish.  Owing to the dependence on using average values over all
years for large salmon, it is more appropriate to use year-specific information for small
salmon only to examine changes in the survival of previous spawners.

Condition of smolts was determined using Fulton’s condition factor (K) as follows:

K  =  W x C / FL³

where,  W = whole weight in grams; C = a constant, 100,000; and FL = fork length in
mm.

4. Estimated total returns and spawning escapement

Adult Atlantic salmon migrants were enumerated at a fish counting fence, located about 1
km upstream from the mouth of the Conne River (Fig. 1), which operated from May 22
to August 19, 2000 (Table 1).  The counting fence was monitored as a co-operative
project between DFO and the Miawpukek Mi’kamawey Mawi’omi (Council of Conne
River Micmacs).
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During 2000, adult salmon were again counted either as they:  1) entered the trap
directly; or 2) passed through openings in the fish counting fence but were recorded on
the video camera system.  The video camera system utilized a positive image horizontally
directed camera (Panasonic model WV-BD400) positioned on the substrate and angled to
view an opening in the fish counting fence.  A Panasonic Time Lapse Video Recorder
(Model AG 6040) was used to record the video signal from the camera and could also
superimpose the time and date thus providing a summary of actual fish passage times.
The video system was operated each day from June 9 until July 21 and generally from
early evening until about 0900 hours the following morning.

Total river returns

Total river returns (TRR) of adult salmon were calculated as follows:

TRR =  C + RCb + Mb

where, C = the count of salmon at the counting fence
RCb = recreational catch below the fence
Mb     = known or estimated mortalities below the counting fence

A nonparametric bootstrap procedure was used in a retrospective manner to estimate the
probability of achieving the total return of small salmon in 2000.  One version was based
on resampling, with replacement, smolt to small salmon survivals from the 1991 to 1999
adult return years (N = 9;  Table 8) applied to the estimated smolt run in 1999  (63658;
SD = 5282) with 1000 realizations.  The second version was based on resampling
survivals for all adult salmon return years, 1988 – 1999 (N = 12).

Spawning escapement

Spawning escapement (SE) was calculated as:

SE  =  FR - Ma

where, FR  =  the number of fish released at the counting fence
Ma  =  the number of known mortalities (including angled salmon) above

 the fence

Consistent with the practise established in 1991, estimated egg deposition refers to the
'potential' deposition relative now to either the current management target or the
conservation spawning (egg) requirement.  That is, no additional adjustments have
been made to account for any unknown or assumed mortality of fish up to the time of
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spawning.  Thus, the potential egg deposition could overestimate the actual egg
deposition.

Egg deposition

As in past years, egg deposition (ED) was calculated separately for salmon < 63 cm and
salmon ≥  63 cm and then totaled.

ED  =  SE x  PF x F

where, PF  =  proportion of females; F    =  fecundity at size

An estimate of fecundity was obtained from the relationship derived in 1987 (October 27-
30) from ripe salmon (Dempson et al. 1987):

                                                    2.3942
Fecundity = 0.1988(fork length, cm)        (r2 = 0.48, P < 0.001)

where fork length was the mean length of female salmon < 63 cm.  For 2000, the mean
length and proportion of females from all years were used ( x  = 50.9 cm; N = 1303, and
includes repeat spawning females < 63 cm; percentage female was 77.5%, N = 1681).

An estimate of the egg deposition from salmon  ≥ 63 cm in size was obtained using the
same length-fecundity relationship for salmon < 63 cm, with the same percent females
(71%) as used in past years (Dempson et al. 1998, 1999) but with mean size length data
updated using the mean size of all large salmon sampled (69.1 cm,  N = 170).

The management target has been maintained as in past years at 7.8 million eggs,
equivalent to about 4000 salmon < 63 cm in size.

The conservation spawning (egg) requirement (ER) was determined following the
method summarized in O'Connell and Dempson (1995) for average potential smolt
production:

fluvial habitat = 13180   units      @ 3 smolt/unit
lacustrine habitat =   3187   hectares @ 7 smolt/unit

Corresponding egg deposition requirements were derived using egg-to-smolt survival
rates of 0.0125 and 0.019 for fluvial and lacustrine habitats, respectively.  The
conservation spawning (egg) requirement is  4,337,358 eggs versus 7.8 million as a
management target.

The equivalent total number of spawners (TNS) associated with the conservation
spawning (egg) requirement has not changed and was calculated as follows:
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   ER
TNS =   _________________

    [ (PS x PFs x Fs) ]
where,

PS = proportion small salmon (< 63 cm) in TRR, 1992-96 ( x  = 0.958)
PFs = proportion female small salmon, 1992-96 ( x  = 0.769)
Fs = fecundity of small salmon at size ( x  length, 1992-96 = 50.5 cm, = 2379)

Thus, TNS = 2475 small salmon;  large salmon are considered a buffer to spawning
requirements.

5. Net-marked salmon and escaped farmed salmon and rainbow trout

Surveys of net-marked salmon returning to Conne River were carried out from June 7 -
July 8, 2000, but only on those fish clearly observed in the fish counting fence trap.
Similarly, salmon observed in the counting fence trap showing characteristic ‘farmed
fish’ appearance (fin size, shape and form, body shape and pigmentation) are noted and
removed from the river.  Identity of these ‘suspect’ fish are subsequently confirmed by
examination of scale circuli characteristics.  Note, given that salmon can pass freely
through an opening in the fish counting fence used in conjunction with operation of
the video camera system, not all escaped farmed salmon (or rainbow trout) are
removed from the Conne River system.  In addition, examination of scales obtained
from sampling salmon throughout the run are used in a retrospective manner to infer the
presence of escaped farmed salmon in Conne River.

6. Smolt production

A mark-recapture study was carried out to estimate the smolt production in 2000.  The
study was similar to those carried out from 1987-99, the design of which is summarized
in Dempson and Stansbury (1991) and uses the estimator described in Schwarz and
Dempson (1994).  Since 1995, the downstream smolt trap has been monitored 24 hours
of the day.

During 2000, 3361 smolts were tagged and released at the upstream partial counting
fence site (Fig. 1).  At the downstream recapture site,  6168 smolts were caught including
400 tagged smolts.  Owing to a high water event over a 5-day period from May 3 – 7,
2000, the smolt mark-recapture study was disrupted and an adjustment was incorporated
to account for smolts migrating on these days.  The average proportion of the run in past
years for each day from May 3 – 7 was calculated and applied to the known count in
2000 to derive numbers of unmarked smolts caught on these days.  An exception was for
May 3, the first day of the high water event, where the proportion for this day was
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doubled.  For tag recaptures, the mean proportion of recaptures relative to the number of
fish tagged and released for the previous (before the flood), and subsequent (after the
flood) 5-day period was determined.  Tag recaptures for May 3 – 5 were based on the
period prior to the flood, while estimates of recaptures for May 6 –7 were based on the
period after the flood.   The adjustment contributes about 17% of the smolt run in 2000.

Results and Discussion

1. Landings of Atlantic salmon

Landings in the recreational fishery are summarized in Table 2.  Harvest of over 2000
small salmon have been reported in some past years.  In 2000, 730 small salmon were
reported caught and retained;  420 below the fish counting fence and 310 salmon from
upstream of the fence.  We note that in past years, angling exploitation rates have varied
from 0.181 to 0.285 (Dempson et al. 1994).

Native food fishery catches are also summarized in Table 2.  The highest catch occurred
in 1990.

2. Environmental conditions

Mean air temperature for the month of April was the third warmest since 1989.  Much of
this resulted from warmer temperatures during the first half of the month as the mean
temperature for April 16 – 30 was the third coldest during the past 10-years (1991 –
2000).   The average May air temperature was colder than each of the previous two years
but warmer than those from 1994 – 1997.  The air temperature index for the period April
1 to May 15, 2000, was similarly colder than that in 1998 and 1999 (Fig. 3b).   The first
day with a mean daily air temperature of over 10° C in 2000 was May 15.  Water
temperatures (Fig. 2) were generally cool until early May when average daily
temperatures exceeded 8 °C  from May 6 –10.  Temperatures then increased with daily
averages, for the most part, > 10 °C.  The first day when the average daily water
temperature exceeded 10°C (lower fish counting fence - Hugrun thermograph) in 2000
was May 11, 7 days later than in 1999.



11

Water temperatures increased over the summer with the warmest temperatures occurring
in the latter part of July and in early August (Fig. 2).  During the period June 1 – August
31, mean daily water temperature exceeded 20 °C on 20  occasions (Fig. 2), while doing
30 times in 1999 and 29 times in 1998.   A mean temperature of  ≥ 22 °C  occurred only
twice.  The maximum water temperature recorded in 2000 was on June 23 (24.6 °C).

High water events occurred in early May, mid-July and again around the third week of
August (Fig. 2).

3. Biological characteristics

Adult samples

Table 3a summarizes annual biological characteristic data of Atlantic salmon from Conne
River, 1986-2000.  Mean weight of 1SW salmon in 1994 and 1995 is lower by
comparison with earlier years.  These weights were taken from salmon maintained in
cages for brood stock and were recorded in September rather than in June or July as in
past years.

Repeat spawning salmon are separated into consecutive and alternate categories.
Consecutive spawners are typically less than 63 cm in fork length ( x = 581 mm, Table

Mean air temperature °C Median day
Of smolt run

Year April May April 1 - May 15 April 16 - 30 Timing

1986 5.11 7.70 5.60 8.51 -
1987 4.11 8.15 5.48 4.37 131
1988 3.18 10.08 4.77 3.55 136
1989 2.69 8.90 4.08 3.01 138
1990 2.28 6.36 3.46 2.72 138
1991 1.16 5.95 2.87 3.25 141
1992 0.36 7.77 2.36 0.67 145
1993 1.49 6.87 2.34 3.35 143
1994 1.17 6.21 2.69 2.28 142
1995 0.49 5.56 1.80 2.54 139
1996 3.09 5.82 3.69 5.02 124
1997 -0.36 5.87 1.59 0.43 146
1998 2.08 8.23 4.31 3.34         130
1999 2.56 10.46 4.86 3.39 126
2000 2.42 6.42 3.04 2.17 129
2001 0.63 7.01 2.79 2.62
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3a) while alternate spawners average 696 mm in length (Table 3a)  (Fig. 4).  As
acknowledged in past reports, not all size classes of fish can be sampled representatively.
However, with respect to salmon less than 63 cm in length, only 171 (6.8%) out of 2521
samples at Conne River were either consecutive (N = 169) or alternate (N = 2) spawning
fish.  Length-frequency distributions of 1SW, 2SW, consecutive, and alternate spawners
sampled at Conne River are illustrated in Figure 4.  Biological characteristics of fish
separated by life-history groups for small and large salmon is shown in Table 3b.  Large
salmon are primarily alternate spawners (75.3%; N = 170) (Table 3b).

Survival of repeat spawning salmon has increased substantially since the mid 1990’s but
has fallen in recent years (Table 4).  The most accurate information is derived from using
consecutive spawning salmon from within the small size category only.  Using these data,
average survival has increased from 2.33% from 1986-90, to 16.85% for the years 1995-
98, but declined to 9.2% in the most recent year.

O’Connell et al. (1997) examined inter-annual variation in fecundity for a variety of
Newfoundland salmon rivers, including Conne River.  Data (N = 536) from small
salmon sampled during the early summer at Conne River were available from eight years
(1986 - 1988, 1990 – 1992, 1997 and 2000) and were expressed in terms of number of
eggs per female, as well as relative fecundity in terms of weight and length (Table  5).  It
was noted that there was a substantial decline in fecundity from 1988 to 1992 at Conne
River.  As indicated in Table 5, following the low fecundity values during the early
1990’s, fecundity in 1997 was the highest recorded with a small decline noted in 2000.

Smolt samples

Smolt condition (Fulton’s condition factor) has ranged from a high of 0.984 in 1988 to a
low of 0.893 in 1992 (Fig. 3a).  Smolt condition in 2000 (0.957) declined slightly from
1999 (0.967) but was still above the long term average condition over all years ( x =
0.938; 1986-2000).  Previously, it was noted that years in which smolts had a higher
condition were often those that were associated with warmer spring temperatures (Fig.
3c). There was also an indication that smolt condition was associated with subsequent sea
survival, as higher survival of smolts often occurred in years where condition was greater
(Fig. 3d).   The lower condition of smolts in 1997 was consistent with reduced survival
that occurred with returning salmon in 1998.  Condition of 1998 smolts was similar to the
average over all years average (0.938) but survival of adult salmon returning in 1999 was
correspondingly low.  In contrast, condition of smolts in 1999 was high and
coincidentally, perhaps, resulted in the highest marine survival rate observed in over a
decade.



13

Run timing

Figure 5 illustrates the run timing of smolts and adult small and large salmon at Conne
River.  Variability in run timing is apparent for both groups with up to a 21 day
difference in the 25th percentile of the run of smolts and 15 day difference in timing of
small salmon returns.   Median dates of the smolt run were typically later (7 days) during
1991- 1994 (May 21) in comparison with the pre-1990 period (May 14);  the earliest
smolt run occurred in 1996 while the latest run was in 1997.  Smolt run timing in 2000
was the third earliest recorded to date (Fig. 5) but was spread out over a longer period of
time by comparison with the past three years.  The distributions of each of the annual
smolt runs are shown in Figure 6.

Median run timing of small salmon in 2000 was among the earlier of those recorded since
1986 (Fig. 5).  In general, run timing during the past three years has been about 11 days
earlier than those from 1991-1997.  Eighty (80%) of the run of small salmon was in by
the end of June.

Median run timing of large salmon in 2000 was similar to that of small salmon (Fig. 5).
From 1986-1996, median run timing of large salmon was about 5 days earlier than small
salmon.  However, during the past four years (1997-2000), run timing of large salmon
has been about 2 days later than that of small salmon .

4. Estimated total returns, sea survival and spawning escapement

There were  4708 salmon < 63 cm and 216 salmon  ≥  63 cm counted at the fish
counting fence on Conne River in 2000 (Tables 6 and 7).  This represents an increase of
100% in the number of small salmon by comparison with 1999 while the number of large
salmon decreased by 10%;  the count of small salmon was highest since 1988.  The
single largest daily run occurred on June 28 (415 small salmon) (Fig. 7) with 80% of the
run of small salmon complete by July 1.  The distributions of past annual small salmon
counts are shown in Figure 7.

Partitioning the count of salmon among the various ways fish were enumerated in 2000 is
as follows:
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Small Salmon
_______________

   N       %

Large Salmon
_______________

 N        %

Fence opening     0        0  0        0

Counting fence trap   2373      50 154      71

Video camera chamber   2335      50   62      29

Total   4708     100 241     100

With respect to the video camera system, salmon again generally migrated all night long.
During 2000, the period from 2230 to 0229 hours accounted for 56% of the total.  A
total of 2082 fish were associated with time of fish passage during the evening or
throughout the night as follows:  (remaining salmon enumerated by video camera outside
of the hours shown below)

Time  (hours) Number of fish          %

 2030 – 2229      227                     10.9

2230 – 0029      620                     29.8

0030 – 0229      546                     26.2

0230 – 0429      490                     23.5

0430 – 0900      199                      9.6

Total    2082                     100

Total returns (Fig. 8) of adult salmon to Conne River in 2000 are summarized in Tables
6 and 7 for small and large salmon, respectively.

Total returns of small salmon (5177) were more than double that of 1999, and were the
highest obtained since 1990.  Total returns of large salmon (216) were 10% less than
1999.  The higher numbers of large salmon in recent years (1996-2000), can be
attributed, in part, to the increased survival of repeat spawning salmon at Conne River in
recent years (Table 4).

Results of the nonparametric bootstrap procedure based on resampling, with replacement,
smolt to small salmon survivals from all years, 1988-1999 (N = 12) and applied to the
1999 smolt run, indicated that there was only a 10% probability of having 5170 small
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salmon return in 2000.   Given the trend for reduced survivals over the past decade, the
results based on resampling from the 1991 to 1999 adult return years only (N = 9;
Table 8), and again applied to the estimated smolt run in 1999, indicated that there was
only about a 0.6% chance of having 5170 salmon return.  Thus while it is common for
salmonid populations to vary annually in abundance, based on past observations, there
was only a small probability of having as many salmon return in 2000.

  Sea survival

Sea survival from smolts to small salmon has varied from 2.7 to 10.2% (Table 8).
Survival had increased from 2.7% (2.6-3.0%) in 1994 (adult return year) to 7.2% (6.4-
8.3%) in 1996 but averaged only 3.2% during the past three years  (Fig. 8, Table 8).
Marine survival of adult small salmon that returned in 2000 was 8.1% (7.0-9.7%), the
highest obtained in over a decade and the second highest reported.  Corresponding sea
survival to 1SW salmon was also the second highest achieved.

Spawning escapement

Potential spawning escapement in 2000 was 4431 small salmon and 216 large salmon
(Tables 6 and 7).  Mean number of eggs per female for the wild salmon was 2425 using
average size data of females for all years.

small salmon =  8.32614  million eggs
large salmon  =   0.77305  million eggs

for a total egg deposition  of  9.10 million, representing  117% of the current
management target or 210% of the conservation spawning (egg) requirement  (Table
7).  Note, some values in Table 6 and 7 may have changed slightly as a result of updating
biological characteristic information on small and large salmon.

To account for some of the uncertainty in the potential egg deposition obtained, a
coefficient of variation of 20% around the fecundity and percentage females of both small
and large salmon was assumed, and the corresponding egg depositions recalculated using
1000 realizations from a uniform distribution.  Based on this assumed level of variation,
the corresponding 5th and 95th percentiles of the management target were 89%-147%
achieved, and with 160%-264% of the conservation spawning requirement met.
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Egg-to-smolt survival

Estimates of egg-to-smolt survival are now available for nine year-classes (1986 to 1994);
a tenth year-class (1995) is complete only to age 4 smolts in 2000.  These values, by
year-class, are:

Egg-to-smolt survival, has increased three-fold from the average of the 1986 to 1990
values  (mean = 0.59%) to those obtained since 1991.  The dramatic increase in the egg-
to-smolt survival coincided with the first of several successive years in which the egg
depositions were below the Management Target of 7.8 million eggs and has maintained
this pattern until recently (Fig. 9).  However, as noted last year (Dempson et al. 2000),
the egg-to-smolt survival from the 1995 year class (eggs) was going to result in a much
lower survival coincident with the increased egg deposition rate in that year.  Smolts
produced to date from the 1995 year class are complete to age 4 and the egg-to-smolt
survival is only 1.08%, about half that which has occurred from the 1992-1994 year
classes.  As 1996 also had a moderately high egg deposition rate, and smolts produced to
date are now complete to age 3, it is projected that the freshwater survival (egg-to-smolt)
will fall to below 0.7%.  The estimated number of smolts produced from varying egg
deposition rates is illustrated in Figure 10.  Both Figures 9 and 10 suggest that increased
egg depositions do not necessarily result in higher smolt production.

Year-class Estimated egg Smolt Number of
(eggs) Deposition Production Survival (%) eggs per 100 m²

1986 11384887 57499 0.51 864
1987 17097439 76211 0.45 1297
1988 12379696 65237 0.53 939
1989 8012933 55006 0.69 608
1990 8714995 68021 0.78 661
1991 4012578 58776 1.46 304
1992 3755984 95707 2.55 285
1993 4760786 98561 2.07 361
1994 3116682 66139 2.12 236
1995 6368593 (68491)1 (1.08) 483
1996 8859057 672
1997 5437344 413
1998 6513054 494
1999 5280476 401
2000 9099186 690

¹  to age 4
smolts in 2000
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6. Smolt production

The estimated number of smolts in 2000 was 60,777 (95% confidence limit = 51783-
769771) and was slightly less than 1999 (Table 8).  Smolt production has now declined
by almost 40% from the peak run in 1997, with the run in 2000 about 14% less than the
previous average ( x = 70896, 1987-1999).  The number of smolts and percentage in each
age group is summarized in Table 11.

Based upon the point estimate of the number of smolts that migrated in 2000 (60,777), a
marine survival rate of 4.1% is required in order for the conservation requirement to be
attained while a marine survival of 6.6% will need to occur in order for the management
target to be achieved in 2001.  Based upon the sea survival rates that have resulted over
the past 13 years (adult return years from 1988 to 2000), and without any consideration
of the trend for lower survivals during the 1990’s, the probability of achieving the above
returns are 57% and 38%, for the conservation and management targets, respectively.
These values fall to 41% and 19%, if the early years (1988-1990) are omitted from the
sequence of survivals used.
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5. Net-marked salmon and escaped farmed salmon and rainbow trout

The following summarizes observations of net marked salmon at Conne River during
2000.

Date Number of fish
observed

Number scarred Percent Scarred

June 7-16 132 5 3.8

June 17-21 270 6 2.2

June 22-26 265 11             4.2

June 27-July 1 151 6             4.0

July 2-6 131 3             2.3

July 7-11 52 2 3.8

Total 1001 33 3.3

Numbers of net marked salmon varied on each occasion with no apparent increasing or
decreasing trend.  Results from 2000 are generally similar to those of 1999, and are
among the lowest recorded  (1994 = 18.6%; 1995 = 7.1%; 1996 = 6.2%; 1997 =
7.2%; 1998 = 3.7%;  1999 = 4.0%).

Escaped farmed salmon and rainbow trout

There were five (5) salmon identified as potential escaped farmed salmon from a post-
season analysis of scale circuli characteristics out of a sample of 221 adult salmon
sampled in 2000  (2.26%).  Of these fish, two were salmon removed from the fish
counting fence trap, two were samples obtained from anglers, and one was a mortality.
A history of escaped farmed salmon identified at Conne River is provided in Table  9.

Table 10 summarizes the occurrence of escaped rainbow trout in Conne River in 1999
and 2000 and complements previous information summarized in Dempson et al. 1999 and
Dempson et al. 2000.
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