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ABSTRACT 

The abundance of lake trout Salvelinus namaycush in Sevenmile Lake in 1999 was estimated from a two-sample 
mark-recapture experiment. Gillnets were used in June and August to capture lake trout for the marking event. A 
combination of gillnets and beach seines were used to capture lake trout from a single spawning location in 
September for the recapture event. Abundance was estimated to be 1,260 (SE=185) lake trout > 361 mm FL. 
Abundance of lake trout 2 375 mm FL, the length range for estimates from previous years, was 1,109 (SE=170). 
This estimate was similar to estimates obtained from 1987-1993, which represent years prior to the first egg-take 
from this stock for hatchery production. This population has maintained a stable level of abundance since 1987 
indicating that the removal of eggs and sport harvest have not deleteriously affected abundance of adult lake trout. 
Lake trout in the 400-425 mm length category comprised 0.32 (SE=0.03) of the population. Male lake trout 
comprised 0.70 (SE =0.03) of the population. Mean lengths were 416 (range 244-512) mm FL for males and 452 
(range 400-520) mm FL for females. Mean length of all fish examined was 427 mm FL. During September, 
weights were attained for 88 males and averaged 5.5 1 kg. A total of 86,800 eggs were live-spawned from 69 female 
lake trout. This accounted for an estimated 12% of the annual production. A total of 3,888 eggs were placed in 
artificial substrate boxes and distributed on the spawning bed. 
Water temperature, DO, and pH were monitored in Sevemnile Lake. From 23 June to 15 September 1999, water 
temperatures at 1 m (surface), 5.5 m (midpoint), and 10 m (bottom) averaged 13.0°, 11.4’, and 9.5 “C, respectively. 
On 25 July, dissolved oxygen and pH measured at the deepest portion of the lake were 11 mg L“ and 7.0, 
respectively. 

Key words: lake trout, Salvelinus namaycush, abundance, length composition, Sevenmile Lake, temperature. 

INTRODUCTION 
Sevenmile Lake on the Denali Highway (Figure 1) was selected as a brood source for the Tanana 
drainage lake trout stocking program in 1993. Eggs taken from these fish are reared in the Fort 
Richardson hatchery, and provide about 43,000 subcatchable (approximately 155 mm FL) and 
catchable (approximately 200 mm FL) lake trout for stocking in both Region II and III lakes 
(ADF&G 2000). Egg-takes have been conducted in 1993, 1995, 1997 and 1999. The target 
number of eggs to take has been 100,000 based on a population size of about 1,000 mature fish. 
Lake trout harvests by recreational anglers typically are not estimated in the annul statewide 
harvest survey due to few survey respondents. However, sport harvests likely do occur because 
of the roadside location and boat ramp access to the lake. Harvest is believed to be 50 fish or 
less annually. At issue, and thus the purpose of this study, is whether the removal of production 
associated with the egg-takes negatively impacts the population. Burr (1992) determined the age 
at 50% maturity for female lake trout in Sevenmile Lake is five years. Impacts from the removal 
of production from the first egg-take would be noticed in recruitment in the adult population 
beginning in 1998. 

Average abundance of female lake trout from 1987-1992, prior to the first egg-take, was 
estimated to be 500 fish (Burr 1994). Two-sample mark-recapture experiments were conducted 
in two of the four years that egg takes occurred (1993 and this study for 1999) and also in 1996. 
During the other two years that egg-takes occurred (1995 and 1997), two-sample mark-recapture 
experiments were not conducted, but all fish sampled were marked and released. In this study 
we used the methods of Jolly (1965) and Seber (1965) to estimate abundance for 1995 and 1997. 

Potential annual egg production was calculated as half the estimated abundance (because the true 
sex composition is unknown at the time of most sampling) times the average fecundity per 
female for that given year (Burr 1994). The percentage of annual egg production removed 
during the egg takes was then the number of eggs taken divided by the total estimated 
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production. The percentage of potential annual production removed has varied from 12% to 
26% over the four years (Table 1). Burr (1994) estimated a removal of 20% of the potential 
annual production in 1993 based on a population size of 500 females with the assumption that all 
female lake trout spawned that year. Burr (1994) cautioned that if some portion of the females 
do not spawn every year, a greater portion of the potential production would be removed. For 
that reason, it was recommended that egg-takes be conducted every-other-year. To further 
minimize the potential negative effects of the egg takes on lake trout production, the target 
number of eggs was reduced to 80,000 beginning in 1999. 

A previous study in Sevenmile Lake (Taube 1997) sought to evaluate the effects of egg removal 
on the growth of age-0 and age-l lake trout. The hypothesis was that there would be increased 
growth compensation and survival occurring during years following egg takes because of less 
competition from reduced numbers of young lake trout. To test this hypothesis sampling was 
conducted in 1995 (year of first egg take) and 1996 to compare length and weight of captured 
age-0 and age-l lake trout. Mean length of age-l lake trout was less in 1996 and mean weight 
was considerably greater (Table 1). This assessment was confounded by small sample sizes, 
inappropriate time of sampling, and possible measurement error (Taube 1997). Condition factors 
for both age-0 and age-l lake trout calculated for 1996 were much higher than those for 1995 
(Table 1). In addition, sampling in 1996 was conducted a month earlier than in 1995. There was 
no conclusive evidence of improved growth as a result of egg-takes, as environmental variables 
may have played a greater role than competition. 

One method to offset the reduction in production from egg removal is to increase the survival of 
eggs to fry stage. Experimental incubation of lake trout eggs in artificial spawning substrates 
was tested in Donnelly Lake in 1995 with hatch success estimated at 43% (Viavant 1996). 
Efforts began in 1997 to increase survival of Ii-y in Sevenmile Lake. Subsequent contributions to 
the adult population, if any, will be measurable in 2002. In 1997, 5,417 eggs were placed in 
artificial substrate in Sevenmile Lake and hatching success was 66% or about 3,600 fry (Viavant 
1998). In 1999, another 3,800 eggs were placed into substrate boxes after the egg-take. 

Objectives for this project were to: 

1. estimate the abundance of adult lake trout 2 350 mm FL in Sevenmile Lake in June, 
1999; 

2. estimate the length composition of lake trout in Sevenmile Lake; and, 

3. examine the estimates of abundance, survival rates and surviving recruitment in the 
historical database to determine if egg removal in Sevenmile Lake influences growth 
recruitment. 

In addition, project tasks were to: 

1. collect water quality data from Sevenmile Lake; and, 

2. estimate the number of eggs per female collected in the egg take. 



Table l.-Data collected during egg-takes, estimates of abundance ( 375 mm FL), and 
data collected from juvenile lake trout in Sevenmile Lake, 1993-1999. 

Egg-takes 1993 1995 1996 1997 1999 

Number of eggs taken 

Number of females sampled 

Eggs/female 

Percent of production removed (@50% 
females) 

Population data 
Population estimate b 

Standard error 

Estimator 

Number of eggs placed in artificial 
substrate boxes 

Juvenile fish collection 
Dates of sampling 

Mean length (mm) of age-0 

Mean wt. (g) of age-0 

Sample size 

Fulton’s condition factor (wt/length3) 

Mean length (mm) of age- 1 

Mean wt. (g) of age-l 

Sample size 

Fulton’s condition factor (wt/length3) 

107,500 63,100 None 90,200 86,800 

90 120 -- 94 69 

1,194 526a -- 960 1,258 

0.16 0.26 -- 0.19 0.12 

1,139 

152 

548 

44 

Jolly/Seber 

877 997 

21 163 

Petersen JollyBeber 

None 5,417” none none 

7122-8124 7115-7118 

63.4 (7.2) 50.3 (2.5) 

2.7 (0.7) 11.8 (1.9) 

50 21 

1.1 x 1o-5 9.3 x 1o-5 

147.1 (11.0) 126.7 (8.3) 

25.0 (6.8) 181.9 (34.7) 

14 63 

0.78 x 10” 8.9 x lo-’ 

3,800 

a Egg take occurred too early when females were green. 
IJ These eggs hatched in 1998. Survival to hatch was 66.2%. 
c Estimates are for fish 2 375 mm fork length. 



METHODS 

SITE DESCRIPTION 
Sevenmile Lake (630 06’N, 1450 37’W) is road accessible from the Denali Highway, and is 
located seven miles from the community of Paxson (Figure 1). The lake is situated at an 
elevation of 975 m in the foothills of the Alaska Range. The estimated surface area is 33 ha and 
the maximum recorded depth is 12.5 m (Burr 1991). Sevenmile Lake is landlocked with no 
remarkable inlet or outlet streams. 

SAMPLING PROCEDURES 
A two-sample mark-recapture experiment was conducted to estimate the abundance and length 
composition of lake trout in Sevenmile Lake. For the marking event, lake trout were sampled on 
two occasions: the first during 21 -25 June, and the second from 2-3 August. A two-person crew 
captured lake trout with both sinking and floating gillnets. Nets were 47-61 m long and 2.5-3 m 
deep with 25 mm stretch mesh. These nets were set throughout the lake at varying depths 
ranging from 1-12 m. Nets were fished from 2000 to 0400 and were checked at 30 to 40 minute 
intervals. All lake trout captured and judged to be in good condition were individually marked 
with a numbered Floy internal anchor tag and were given a lower caudal punch. Lengths (mm 
FL), old marks, and Floy tag numbers were recorded. Tags deployed in June and August were 
green and numbered from 13,000-13,105 and 13,10613,151, respectively. 

Sampling of lake trout for the recapture event was conducted in conjunction with an egg take 
from 9-l 1 September. All fish were captured at night (2300-0400) from a single spawning area 
located at the northeast quartile of the lake. Lake trout were captured when they had aggregated 
in sufficient numbers. Gill nets and a beach seine (120 m long and 2.5 m deep) with a large bag 
(3.7 m wide) were used to capture fish. Gill nets were deployed around the spawning 
aggregation and fish were spooked into the net by disrupting the water inside of the net. The 
beach seine was used by anchoring one end to shore, deploying it from a 3.5 m boat around a 
portion of the aggregation, and retrieving it back to shore. All lake trout captured were 
segregated by sex and held in separate, floating net pens until sampling was completed to avoid 
recapture. On 12 September, all lake trout were sampled and released. Sex, length (mm FL), 
weight (kg), old marks, Floy-tag numbers, and spawning condition (defined as green, ripe, 
partially spent, and spent) were recorded. All lake trout judged to be in good condition were 
individually marked with individually numbered Floy internal anchor tags and were given a 
lower caudal clip. Tags were green and numbered from 13,153-13,294. Prior to release, a 
portion of the female lake trout had gametes removed and were held until fully recovered. 

ABUNDANCE ESTIMATION 
The abundance of lake trout in Sevenmile Lake was estimated using the Chapman modification 
of the Petersen mark-recapture population estimator (Seber 1982). The use of the Chapman 
estimator is appropriate if the following assumptions are met: 

1) catching and handling the fish does not affect the probability of recapture; 

2) fish do not lose marks between events; 

3) recruitment and mortality do not occur between sampling events (recruitment or 
mortality can occur, but not both); and, 



4) every fish must have an equal probability of being marked and released alive during 
the first sampling event; or every fish must have an equal probability of being 
captured during the second event; or marked fish mix completely with unmarked fish 
between sampling events. 

The lake trout population in Sevenmile Lake is geographically closed. Assumption 1 was met 
because all fish were judged to be in good condition prior to marking and release. Also, the one 
and three month hiatuses between the two marking occasions and the recapture event were 
judged sufficient for marked lake trout to mix with unmarked lake trout and to completely 
recover from any capture-induced behavior. Assumption 2 was met by double-marking all fish. 
Concerning assumption 3, it is likely that some growth recruitment as well as mortality from the 
sport fishery occurred over the summer. Growth recruitment was accounted for by making the 
estimate pertain those fish greater than or equal to the length of the smallest lake trout recaptured 
during the second event at the time of marking. That is, lake trout that were less than the length 
of the smallest marked lake trout captured during the second event were culled from the second 
sample. Lake trout from the first sample that were less than the length of the smallest recaptured 
fish at the time of marking were also culled (Taube 1997). 

To evaluate assumption 4, the hypothesis of equal probability of capture for fish of all sizes 
during the mark and recapture events, Kologorov-Smimov two-sample tests were used (Zar 
1984). The first test compared the lengths of fish from the June and August sampling dates to 
determine if the two samples could be pooled. No significant differences were found and the 
samples were pooled to constitute the marking event. The second test compared the lengths of 
tagged lake trout recaptured during the second event with those marked during the first event. 
The third test compared the lengths of lake trout from the first event to lengths of all fish 
captured during the second event. The second and third tests indicated there was size selective 
sampling. To alleviate any bias associated with this selective sampling, the data were stratified 
by size. The stratification point was identified by choosing the maximal distance between the 
cumulative frequency plots of fish captured during the first and second events. The breakpoint 
for the two strata was 385 mm FL. Abundance for each stratum was estimated by: 

P[~j]= 

(Mj +lxC, +l)(Mj -RjXCj -Rj) 

(Rj + 1~ (Rj + 2) 

where: 

fij = abundance of lake trout in size stratum j; 

M j = the number marked during the first sampling event; 

C j = the number examined during the second sampling event; and, 

Rj = the number captured during the second sampling event with marks from the first 
sampling event. 

Total abundance ( fi) was estimated by: 

6 



rj&Qj 

j=l 

i7[IcI]= AO[sJj] 

(3) 

(4) 
To facilitate comparisons with previous estimates of mature lake trout in Sevenmile Lake, an 
estimate was calculated for lake trout 2375 mm FL by summing the estimate for the large length 
stratum and the proportion of the estimate for the small stratum corresponding to 375-385 mm 
FL (described below). 

Abundance, survival rates, and surviving recruitment of lake trout 1375 mm FL in 1995 and 
1997 were estimated using the mark-recapture histories of fish sampled since 199 1 according to 
the models of Jolly (1965) and Seber (1965, 1982). The computer program Jolly (model A) as 
described in Pollock et al. (1990) was used to do the calculations. Mark-recapture estimates and 
capture histories for the population are listed in Appendix Al. The multi-year design promotes 
mixing of marked and unmarked fish and allows for mortality and recruitment. Jolly-Seber 
estimates were generated for Sevenmile Lake using combined sampling events from each 
sampling year since 1991. The capture history database consists of combined mark-recapture 
experiments in 1991, 1993, 1996 and 1999, as well as single sampling events in 1995 and 1997. 
Lake trout from Sevenmile Lake were not sampled in 1992, 1994, and 1998. Abundance 
estimates were for fish 2375 mm, which includes the smallest spawning-sized fish found in 
September (Burr 1994). 

The assumptions necessary for reliable estimation of abundance, survival, and recruitment are as 
follows (taken from Seber 1982): 

1. all fish (2375 mm FL) in the population have the same probability of capture in the ith 
sample; 

2. all fish in the population have the same probability of surviving from the ith to the (i+l)th 
sample; 

3. all fish caught in the ith sample have the same probability of being released alive into the 
population; 

4. all marked fish do not lose their marks and all marked fish are reported on recovery; and, 

5. all samples are instantaneous (sampling time is negligible) and each release is made 
immediately after the sample. 

Assumptions 1 and 2 are central to reliable parameter estimation. If the unmarked fish behave as 
do marked fish, then the data would fit the Jolly-Seber model. Assumption 3 is assumed to be 
valid because less than 3% of fish captured per year were either killed or released without a tag. 
Assumption 4 has not been met by double-marking fish during all sample years. Some level of 
tag-shedding is unavoidable because gill nets used to capture fish tend to pull tags tree. Fish 
were not double-marked when released after egg-takes in 1995 and 1997. Marks in 1991 and 
1996 were good (caudal fin punches) for the within year estimate of tag-loss. However, these 
secondary marks became less detectable in multi-year estimates. In 1999, seven fish had tag 
scars but no tag or recognizable fin clip (some could be from events prior to 1991); six tag-loss 
fish had adipose fin clips that were applied prior to 1991; four other tag-loss fish were identified 
with the 1991 sampling (2 fish) and 1996 sampling (2 fish). Therefore a maximum of 11 tag-loss 
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captured fish in 1999 can be attributed to events since 1991. Assumption 5 is met by the short 
sampling schedule relative to the duration between events. 

Abundance and survival rate was estimated for 1992 - 1998 by first estimating the number of fish 
marked in the ith sample that survive to the (i+l)th sampling event: 

ki = Rizi - + m, ,(i = 1,2,3 ,... s - 1); 
‘;: 

(5) 

where: Ri = numbers of marked fish released after the ith sampling event; 

zi = numbers of individual fish caught prior to or not observed during the zth sampling 
event, but subsequently recaptured; 

ri = numbers of fish recaptured from the ith sampling event (recaptures from Ri); 

mi = numbers of marked fish caught during the ith sample (recaptures); and 

s = number of capture events. 

With estimates of Mi, survival rate (4 i) was calculated from the relation of those surviving to 
those initially marked and released: 

, (i = 2, 3, . . . . s-2) (6) 

Abundance ( fii ) was then calculated by substituting estimated marks alive for marks released in 
a standard Petersen estimate: 

kini fii =- , (i=2,3, . . . . s-l) m 
i 

(7) 

where: n, = the number of lake trout caught during the ith sample. 

If assumption 2 does actually apply to unmarked fish, then the estimated number of recruits 
added to the population between the ith sample and (i+l)th sample and surviving to the (i+l)th 
sample (Bi) becomes: 

pi =.i’?i+l -Ji(fii -Eli +Ri), (i=2,39 .a.,~-2) (8) 

LENGTH COMPOSITION 
The 1999 length composition of lake trout in Sevenmile Lake was estimated as multinomial 
proportions adjusted by the stratified estimate. Proportions were based on 25 mm length 
categories. First the conditional proportions from each stratum were estimated: 



ejk = ?k 
/ 9 

where: 

9 = the number sampled from stramj in the mark-recapture experiment; 

njk = the number sampled from stratumj in length category k; and, 

6jk = the estimated proportion of fish in length category k in stratumj. 

The variance for fi jk was estimated as: 

The estimated abundance of fish in each length category in the population was then: 

where: 

jcri = the estimated abundance in area stratumj, and ; 

S = the number of strata. 

In this case, the variance for #gl was calculated as the variance of a product (Goodman 1960): 

where j is the size stratum that contains the kth length class. 

The estimated proportion of the population that length category k @k) was then: 

jk =fiJfi (13) 

Variance of the estimated proportion was approximated with the delta method (Seber 1982): 

where j is the size stratum that contains length class k. 

(14) 

WATER QUALITY 
Water temperatures were measured in Sevenmile Lake from 23 June to 15 September. Three 
temperature data loggers were placed at depths of 1 m, 5.5 m, and 10 m (1 meter from the 
bottom). Optic StowAway temperature data loggers manufactured by Onset Corporation were 



used with temperatures recorded at 1 hr intervals. Dissolved oxygen and pH were measured on 
25 July. 

RESULTS 
1999 PETERSEN ABUNDANCE ESTIMATE 
The estimated abundance of lake trout 2361 mm FL in Sevenmile Lake in June 1999 was 1,260 
(SE=185; Table 2). During the marking events in June and August, 149 lake trout 2361 mm FL 
were captured. No significant difference in length composition was found between the June and 
August sampling events (DN = 0.197, P= 0.09) and the two samples were pooled to comprise the 
marking event. Two hundred ninety fish 2361 mm FL were captured between 9-l 1 September, 
and 27 of these fish were recaptures from the marking event. The length of the smallest 
recaptured lake trout was 366 mm FL. This fish measured 361 mm FL when marked in June. 
This was consistent with the average growth (5 mm) of recaptured lake trout 366- 400 mm FL in 
length. The Petersen model can accommodate recruitment through growth, but makes the 
estimate germane to the time of marking (Seber 1982). Therefore, the abundance estimate 
pertained to lake trout 2 361 mm at the time of marking. 

Cumulative length distribution of lake trout 2 361 mm marked during the first event differed 
from that of fish examined during the second event (DN = 0.30, P = 0.34; Figure 2). Cumulative 
length distribution of lake trout marked during the first event differed from that of marked fish 
recaptured during the second event (DN = 0.40, P < 0.01). These test results suggest that 
probabilities of capture were dissimilar and the estimate was stratified for fish < 386 mm and 2 
386 mm (Table 3). Abundance of lake trout 2375 mm FL, the size range comparable to historic 
estimates, was 1,109 (SE=170). 

1995 AND 1997 JOLLY--SEBER hWNDANCE ESTIMATE 

The Jolly-Seber model was used to estimate abundance for 1995 and 1997 because sampling in 
those years consisted of a single event as part of the egg-take project. Two-event mark-recapture 
experiments were conducted in 1991, 1993, 1996 and 1999 to estimate abundance of lake trout. 
Data from these events were pooled within years to form the annual sampling events used by the 
multi-year model as recommended by Pollock (1982). Only fish >375 mm FL were considered 
for consistency in estimates. Tagged lake trout recruited into thissize from previous markings 
were treated as new fish. The estimated abundance for 1995 was 549 (SE=44) lake trout and for 
1997 was 997 lake trout (SE=163, Table 2 and Appendix A2). Because the Petersen estimates of 
abundance for 1993 and 1996 (Table 2) were more precise and were shown to be unbiased, they 
were preferred over the Jolly-Seber estimates. 

LENGTH COMPOSITION 
Kolmonov-Smimov tests indicated that there was size selectivity for fish > 386 mm FL. 
Therefore, adjusted proportions were used to estimate abundance for 25 mm FL categories 
ranging from 361-525 mm FL (Appendix A3). 

Mean length of all fish examined during the marking event was 391 (range 254 - 497) mm FL 
(Figure 3). Mean length of all fish examined during the recapture event was 427 mm FL. Mean 
lengths were 601 (range 471 - 781) mm FL for spawning males and 667 (range 508 - 778) mm 
FL for spawning females. Sex ratio for the lake trout captured from the spawning grounds was 
0.70 (SE =0.03) males and 0.30 (SE = 0.03) females. During September, weights were attained 
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Table 2.-Estimated abundance of mature lake trout (z 375 mm FL) in Sevenmile Lake, 
1987 to 1999. 

Year Estimated Estimated Abundance (SE) Source 

1987 459 (85) Burr 1988 

1988 791 (158) Burr 1989 

1989 1,054 (138) Burr 1990 

1990 1,084 (175) Burr 1992 

1991 505a (57) Burr 1992 

1991 93 lb (73) Burr 1994 

1993 1,139 (152) Burr 1994 

1993 624’ (59) This study 

1995 549” (44) This study 

1996 854” (104) This study 

1996 877 (21) Taube 1997 

1997 997’ (163) This study 

1999 1,109 (170) This study 

a Petersen mark-recapture experiment in 1991. 
b Petersen mark-recapture experiment from 1991- 1993. 
c Jolly Seber experiment from 1991-1999. 
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Figure 2.-Cumulative length-frequency distributions of all lake trout caught during the 
first event (marks), all fish captured during the second event (captures) and all recaptured 
fish captured during the second event (recaptures) during the mark-recapture experiment 
in Sevenmile Lake, 1999. 
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Table 3.-Estimated abundance of lake trout in Sevenmile Lake in 1999. 

Number of Lake trout 

Stratum Marked Recaptured Captured Abundance 

361- 385 mm 66 5 25 289 

SE 

92 

2386mm 83 22 265 970 161 

Total 149 27 290 1,260 185 
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Figure 3.-Length frequencies of lake trout captured during the marking (bottom 
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for 88 males and averaged 5.51 kg (Appendix B). No weights were attained during the June and 
August sampling events. 

WATER QUALITY 
From 23 June to 15 September water temperatures at 1 m (surface), 5.5 m (midpoint), and 10 m 
(bottom) averaged 13.0”, 11.4’, and 9.5’ C, respectively (Figure 4). Maximum temperatures of 
17.1°, 15.1°, and 13.4’ C were recorded. On 25 July, dissolved oxygen and pH were measured at 
11 mg L-’ and 7.0, respectively, at the deepest portion of the lake. 

DISCUSSION 
Burr (1994) concluded that between 1987 and 1993 abundance of mature lake trout was 
consistently 1,000 adults of which 500 were females. The estimated abundance for 1999 is not 
significantly different than estimates prior to the start of the egg-takes (Figure 5). 

The 1995 estimate generated from the Jolly-Seber model is the only estimate significantly lower 
than other estimates (Figure 5). This low estimate cannot be attributed to egg-takes conducted in 
1993 or 1995 as progeny from those fish would not yet have recruited into the catchable 
population. An increasing trend in abundance since 1995 indicates that neither egg-takes nor 
sport harvest have negatively impacted the population. The sport harvest, although not 
detectable with the statewide harvest survey, is likely less than 50 fish annually. The daily bag 
and possession limit for lake trout in Sevenmile Lake is two per day with no size or season limit. 

Size selectivity was detected within the 1999 experiment. However, stratification of the estimate 
into two size groups should have alleviated any bias in the estimate associated with this 
selectivity. The growth observed between sampling events was not problematic in terms of 
calculating an estimate for fish > 375 mm FL that could be compared to previous years. Burr 
(1992) describes rapid growth rates of lake trout in Sevenmile Lake until length of maturity (375 
rnm FL). After reaching maturity, growth declines rapidly and gear selectivity is not an issue 
because of the relatively small range of lengths in the population (lake trout in this population do 
not exceed 550 mm FL). Future mark-recapture studies should be conducted as two-sample 
experiments over a l-year period where adult lake trout are captured on the spawning grounds. 
The relatively small recruitment through growth can be culled out for an estimate of the adult 
spawning population, and sex can be positively identified during this time. 

In 1999, a beach seine was used to determine its effectiveness verses gillnets. On 11 September 
a 2.5 cm mesh seine (120 m long and 2.5 m deep) with a large bag (3.7 m wide) was deployed 
around spawning lake trout and 80 fish were caught in three hauls. Sharp, angular rock caused 
the lead line to lift up and many fish trapped on the inside were able to roll under the net and 
escape. During the first haul an estimated 300 fish were inside the net and only 50 fish were 
caught. There were four concentrations of lake trout on the spawning beds in 1999. A smaller 
seine of approximately 50 m deployed around one of these concentrations may be more effective 
in pushing fish back into the bag and keeping them there. Lake trout caught by seine are in 
better physical shape than those caught in gillnets. 

The 86,800 eggs taken from spawning population in 1999 represented approximately 12% 
(Table 1) of the potential annual production if all adult female lake trout in the population 
spawned in 1999. If some portion of the adult females did not spawn every year, the proportion 
of the annual production lost would have been greater. Using the Jolly-Seber estimates for 1995 
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Figure 4.-Water temperatures at 1 m (surface), 5.5 m (midpoint), and 10 m (bottom) in 
Sevenmile Lake from 23 June to 15 September, 1999. 
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and 1997 egg production removed from the population was 26% and 19%, respectively 
(Table 1). In 1999, an additional 3,800 eggs were place in artificial substrate boxes to increase 
egg survival to hatching stage. It is unknown if such compensation will have a positive impact. 
The next scheduled egg-take from Sevenmile Lake will occur in September 2001. 
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Appendix Al.-Mark-recapture histories of adult lake trout (L 375 mm FL) by year in 
Sevenmile Lake. 

Year 1991 1993 1995 1996 1997 1999 

Beginning date 8101 9108 9108 6117 9/l 1 6121 

Ending date 10/3 9124 9114 7119 9122 9115 

Number of adult Lake 
trout: 

Recaptured from Event 1 0 73 9 2 2 0 

Recaptured from Event 2 0 0 118 18 15 6 

Recaptured from Event 3 0 0 0 58 34 28 

Recaptured I?om Event 4 0 0 0 0 49 29 

Recaptured from Event 5 0 0 0 0 0 35 

Recaptured from Event 6 0 0 0 0 0 0 

Captured with Tags 0 73 127 78 100 98 

Captured with out Tags 231 360 174 144 122 264 
Captured 231 433 301 222 222 362 

Released with Tags 230 405 296 208 200 261 
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Appendix A2.-Estimates of abundance, survival rate, and recruitment lake trout 
> 375 mm FL in Sevenmile Lake, 1991-1999. - 

Midway 
Days 

Between Abundance Survival Rate Recruitment 

Date 
8/l l/91 

Events Est. (SE) CV % Est. (SE) Est. (SE) 

9114195 

769 
9109193 624 59 

735 

549 44 
299 

855 104 

430 
9113197 997 163 

365 

7/l O/96 

46.2 4.6 

9.5 
53.0 4.2 

8.0 
75.3 7.7 

12.2 
1.0 16.9 

16.3 

233 43 

445 82 

123 99 

9/l 3199 

Average 756 69.6 267 
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Appendix A3.-Estimated proportion and abundance of lake trout 2 361 mm by length 
category in Sevenmile Lake, 1999. 

Length 
Category Frequency 

Fj +(@j) SE(Fj) Aj +crjj) SE(fij) 

361- 375 13 0.12 0.0025 0.050 150 2,382 49 

376 - 385 12 0.11 0.0021 0.046 139 1,976 44 

386 - 400 36 0.10 0.0008 0.028 132 478 22 

401 - 425 84 0.24 0.0017 0.041 308 2,677 52 

426 - 450 74 0.22 0.0015 0.039 271 2,070 46 

451 - 475 47 0.14 0.0010 0.032 172 823 29 

476 - 500 19 0.06 0.0004 0.021 70 129 11 

501 - 525 5 0.01 0.0001 0.011 18 7 3 

Total 290 1,260 
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Appendix B.-Weight-at-length of male lake trout captured from spawning grounds in 
Sevenmile Lake, 1999. 
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