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ABSTRACT

In 2006 weight and length data were collected from lake trout Salvelinus namaycush in Lake Louise in order to
estimate the yield potential (YP) using a model based on lake surface area. Lake trout were captured on their
spawning grounds in Lake Louise between September 12 and September 21, measured for both total length (TL) and
fork length (FL), and a proportion of those sampled were weighed to the nearest gram. Based on an average weight
of 3.48 kg for lake trout over 600 mm TL, and a YP estimate of 2,219 kg/yr, the estimated number of lake trout >600
mm TL that can be harvested annually (YP.umper) iS 638 lake trout/yr. This number was above the three-year average
(2003-2005) of lake trout harvested (511 lake trout/yr), but when an assumed hooking mortality rate of 3.9% of the
estimated three-year average catch rates (3,233 lake trout/yr) was added to the harvest, the overall fishing mortality
was approximately equal to YPymper- The estimate of YP . mer i thought to be conservative (smaller than the true
yield potential) because (1) it was derived from weights of spawners whose condition at a given length is greater than
at other times of the year, and (2) there is likely movement of lake trout to and from the nearby and connected
Susitna and Tyone lakes. It is recommended that further research be conducted to determine the degree of exchange
among the lakes, the relative abundances of lake trout in the lakes, and the yield potential of Susitna Lake. The
implications of lake specific FL to TL ratios, and their impact on calculating yield potential, are also discussed.

Key words: Lake trout, Salvelinus namaycush, length weight, fork length, total length, lake area model, Lake
Louise, yield potential.

INTRODUCTION

Lake trout Salvelinus namaycush support important recreational fisheries in Alaska on both
roadside and remote lake systems. Lake trout are characterized as having slow growth rates, low
fecundity, and strict habitat requirements (cold, deep, oligotrophic lakes with a sufficient prey
base and few competitors; Martin and Olver 1980) which make them susceptible to over-
exploitation when not managed properly. Sport fishing for lake trout is popular throughout the
year, with some of the best fishing occurring in winter. From 1990 to 2004, the average annual
sport catch of lake trout in Alaska was 37,698 fish, and the average annual harvest was 9,226
(Mills 1991-1994; Howe et al. 1995, 1996, 2001 a-d; Jennings et al. 2004, 2006a-b, 2007;
Walker et al. 2003; Table 1).

Lake Louise is a large, road accessible lake in the Copper Basin that is popular for its lake trout
fishery (Figure 1). Since 1990, harvests of lake trout in Lake Louise have comprised 4%—-13% of
statewide annual lake trout harvests (averaging 8% annually), making it the largest single lake
trout fishery in the state (Mills 1991-1994; Howe et al. 1995, 1996, 2001 a-d; Jennings et al.
2004, 2006a-b, 2007; Walker et al. 2003). After sport fish regulations restricted harvest by
increasing the minimum size limit in 1994, annual harvests of lake trout in Lake Louise dropped
off markedly (Table 1). In 2006, the daily bag and possession limit for lake trout in Lake Louise
was one fish per day which must be greater than 24 inches, and one fish in possession.

Previous studies conducted on lake trout in Lake Louise have included estimating abundance of
mature lake trout on known spawning grounds; estimating abundance of all mature fish using a
creel survey as a second sampling event; and estimating yield potential using a surplus
production model based upon available thermal habitat volume (Szarzi 1992, 1993; Szarzi and
Bernard 1994). Estimates of abundance of males on known spawning grounds in Lake Louise
from 1992-1994 ranged from 1,438 fish (SE = 77) in 1992 to 2,004 fish (SE = 94) in 1993.
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Figure 1.—Lake Louise study location.



Table 1.—Estimated number of lake trout harvested, lake trout caught, and lake trout harvested per catch in Alaska compared to harvest and
catch of lake trout in Lake Louise, 1990-2006.

Statewide Lake Louise
Year Catch Harvest Harvest/Catch Catch Harvest
1990 42,443 12,602 0.30 2,971 1,036
1991 35,670 13,772 0.39 2,131 1,332
1992 43,295 12,525 0.29 3,108 1,033
1993 53,578 13,094 0.24 6,979 1,316
1994 45,107 11,374 0.25 5,087 1,463
1995 28,262 8,412 0.30 2,798 946
1996 33,242 9,086 0.28 3,021 662
1997 30,701 7,486 0.24 2,897 585
1998 22,807 5,985 0.26 2,516 625
1999 45,910 9,948 0.22 4,753 430
2000 32,176 6,292 0.20 3,103 563
2001 26,040 4,995 0.19 1,495 259
2002 43,218 7,109 0.16 2,985 458
2003 37,434 7,084 0.19 3,145 393
2004 44,051 7,934 0.18 3,985 770
2005 40,714 7,312 0.18 2,570 370
2006 19,239 3,103 0.16 1,468 200
Average
1990-1994 44,019 12,673 0.29 4,055 1,236
Average

1995-2004 34,384 7,502 0.22 3,070 569




Because lake trout inhabit deep water and typically occur in low densities, stock assessment
research is difficult and costly, and may result in biased and relatively imprecise estimates,
particularly in large or remote lakes. In lieu of stock assessments, researchers and managers
increasingly rely on models to estimate yield potential (YP) of lake trout based upon
environmental variables.

To maintain harvest below maximum sustainable yield (MSY), the Alaska Board of Fisheries
(BOF) in 2006 adopted the Wild Lake Trout Management Plan for Upper Copper-Upper Susitna
area lakes including Lake Louise (5AAC 52.060). In this plan, a lake area (LA) model (Evans et
al. 1991) is used to determine YP for lakes containing lake trout, and regulatory steps to be taken
when reported harvests near or exceed YP (Burr 2006).

The current LA model YP estimate for lake trout in Lake Louise is 2,219 kg/yr or 540 fish/yr
(Burr 2006) and is based on weights collected from lake trout sampled from a creel survey
conducted in the years 1991-1993. At that time the average weight of lake trout > 24 in total
length in Lake Louise was 4.1 kg (Burr 2006). Harvests have exceeded the YP estimate in 6 of
the 10 years from 1995 to 2004, most recently in 2004 (Table 1). Because of the importance of
this fishery and the lack of recent stock information, updated weight-length measurements were
needed to reassess YP for Lake Louise.

This study was undertaken to estimate the mean weight for lake trout >600 mm TL (i.e., those
vulnerable to harvest) in Lake Louise in order to update the YP estimate and compare this value
with current harvest levels.

OBJECTIVES

The research objectives for this experiment were to:

1. Estimate the mean weight of lake trout >600 mm TL (i.e., those vulnerable to harvest) in
Lake Louise such that the estimated threshold number of lake trout that could be
harvested each year (i.e., YPnumber) Was within 15% of the true value 95% of the time;
and,

2. Estimate the proportion of lake trout >600 mm TL on the known spawning grounds of
Lake Louise such that the estimate was within five percentage points of the true
proportion 95% of the time.

In addition, project tasks were to:

1. Weigh 10 fish of each sex in each of three 50 mm length categories from 450 to 600
mm;

2. Describe the length composition of the lake trout captured and the weight
composition of those weighed; and,

3. Affix a uniquely-numbered Floy®" tag to all captured lake trout, and give all a left
pectoral fin clip for future identification.

! Product names are included in this report for scientific completeness, but do not constitute a product endorsement.
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Task 1 was conducted primarily for data archival purposes. If in the future a proposal is
submitted to the BOF to remove the regulation that establishes a minimum length limit in Lake
Louise for lake trout, then the data collected from this task can be used to calculate a new
Y Prumber Without having to conduct additional sampling.

METHODS

DESCRIPTION OF STUDY AREA

Lake Louise (62°19° N, 146°32° W) is part of a complex of lakes including Louise, Susitna, and
Tyone, which together form the headwaters for the Susitna River (Figure 1). Lake Louise is
6,519 ha with a maximum depth of 51 m and an elevation of 720 m (Szarzi 1992). The lake is
accessible from the Glenn Highway via a 32 km gravel road. Numerous cabins, four lodges and
a state-maintained boat launch are located on the lake. In addition to lake trout, other species
found in Lake Louise include Arctic grayling Thymallus arcticus, humpback whitefish
Coregonus clupeaformis, Alaska whitefish Coregonus nelsonii, longnose suckers Catostomus
catostomus, and burbot Lota lota.

Sampling Design and Fish Capture

This experiment was designed to estimate the mean weight of lake trout >600 mm (24 inches) TL
in order to determine the threshold number of lake trout that can be harvested in a year
(YPnumber)- In previous studies, mean weights of lake trout were obtained by conducting creel
surveys and by sampling the harvested lake trout (Szarzi and Bernard 1997). Because of the high
cost of conducting a creel survey, this project used the weights of spawning lake trout > 600 mm
TL, which could be sampled at relatively low cost, as a surrogate for the weights of harvested
fish.

Implicit in this design was the assumption that the lake trout sampled on the spawning grounds
that were > 600 mm TL were representative of the population of fish that were harvested by
anglers; and the average weight of lake trout sampled on the spawning grounds was equal to that
harvested by anglers. It was recognized that spawning fish (especially females) would likely
weigh more than the same fish at other times of the year, thus leading to an estimate of YP,umber
which was conservative from a surplus production perspective (i.e., estimated YPnymper < true
YI:>number)-

In the fall, mature lake trout congregate on rocky shoals to spawn, generally over cobble that is 3-
15 mm in diameter (Healy 1978; Martin and Olver 1980; Burr 1988). ADF&G researchers have
previously identified fifteen spawning locations on Lake Louise (Figure 2), and have sampled
adequate numbers of spawning fish to estimate abundance of lake trout on these spawning
locations (Szarzi 1992, 1993; Szarzi and Bernard 1994, 1995). Lake trout could readily be
captured using beach seines and gill nets during this time.

Spawning occurs in two general areas in the lake with one area comprised of seven spawning
locations and the other area comprised of six locations (Clusters A and B), with two other
smaller spawning sites found farther north (Figure 2). Lake trout in Lake Louise have
demonstrated a high degree of fidelity to spawning sites. In 1991, 159 of 168 males (95%) and
18 of 19 females (95%) recaptured in 1992 were marked on the same spawning site in 1990
(Szarzi 1992).



CLUSTER A

Figure 2.—Lake Louise lake trout spawning clusters and specific spawning areas within each cluster.



Effort was dispersed as evenly as possible among known spawning areas and by sampling as
many spawning locations as conditions allowed. Crews spent at least three nights in both
clusters and attempted to sample both of the spawning sites north of the clusters at least three
times. Spawning grounds were sampled in a geographically ordered sequence during the
spawning period between September 12 and September 21, 2006. The largest spawning areas
were targeted first with sampling proceeding to smaller spawning areas when fish were present.

SAMPLE SIZES

Using the data from the creel survey and from sampling the spawning grounds from 1991-1995
(Szarzi 1992, 1993; Szarzi and Bernard 1994, 1995, and 1997), it was estimated that 29 females
>600 mm TL would be necessary to meet the precision criteria for Objective 1. Limited weight
data for lake trout >600 mm TL were available to estimate the mean weight (and its variance) of
the population of lake trout susceptible to harvest. Specifically 17, 13, and 8 lake trout >600 mm
TL were weighed during the 1991, 1992, and 1993 creel surveys, respectively. These data were
pooled to estimate the sample size necessary to attain the objective criteria.

Using methods of Cochran (1977), it was estimated that 288 fish were required to estimate the
binomial proportion specified in Objective 2 to the desired precision. This sample size was
calculated assuming the true proportion of fish >600 mm TL on the known spawning grounds
was less than 0.25 (average for 1991-1995 = 0.20).

SAMPLING METHODS

Sampling occurred at night when lake trout congregated on spawning grounds. Crew members
scanned the shoals where lake trout spawn until they observed a large congregation of adult fish.
A 400 ft by 8 ft beach seine was used to capture mature fish. The seine was deployed from a
boat in a semi-circle with both ends eventually being drawn up on the shore, effectively keeping
fish from swimming out into deeper water. Fish were dipnetted into tubs and sampled
immediately.

Captured fish were measured for fork and total length to the nearest millimeter, weighed to the
nearest gram, affixed with a uniquely numbered Floy® tag, given a left pectoral fin clip for future
identification, and had sex determined by presence of sex products. Only healthy fish were
tagged. The first eight males and the first two females caught in each length category beginning
at 400 mm and extending to 600 mm in 50 mm increments were weighed as were all fish >600
mm TL.

DATA ANALYSIS

OBJECTIVE 1

Lake trout populations are usually characterized by having a 1:1 sex ratio for mature fish (Martin
and Olver 1980) and the sex ratio of the sport harvest of lake trout normally reflects that of the
underlying population. However, there is normally a preponderance of males captured when
spawning grounds are sampled. Therefore, the mean and associated standard error of the weights



for males and females were calculated separately and their means were combined to estimate the
mean weight of lake trout vulnerable to harvest:

X maleLT >600mm * X femaleLT =600mm

(LT >600mm = 5 : (1)

where:

X mateL.T>600mm aNd X femateLT>600mm WEre the sample mean weights (kg/fish).

The variance associated with this estimate was estimated as follows:
~a 1
VL1 2600mm] :Z(Sez +se; ), @)

XmaleLTzGOO mm X femaleLT >600mm

where:

se— and se were the standard errors of the sample means.
XmaleLT >600mm X femaleLT >600mm

YPnumber (Fish/yr) was calculated by dividing YP by the mean weight of lake trout >600 mm and
its variance was estimated using the Delta method (Seber 1982):

v Y )

number ~
LT>600mm

IE YP? M (4)

~ 4

[ﬂLTzstOmm]
The variance estimate for YP,umper Was a minimum estimate, as uncertainty contributed by the
LA model (i.e., in YP) was not quantified in this study. YPnumper Was then compared to the
estimate of the mean harvest (most recent 3 years with available data) at the 5% significance
level.

V[YP

number

OBJECTIVE 2

The proportion of lake trout on the known spawning grounds of Lake Louise of length >600 mm
TL was estimated. The proportion and variance estimators were:
X

p = and (5)
o1 Pl-p)
Vip [=————— 6
b ]=—— ©)
where:
p = the estimated proportion of lake trout on the spawning grounds that were of length >600
mm TL;
x = the number of lake trout captured on the spawning grounds that were of length >600 mm
TL,; and,

n=the total number of lake trout captured on the spawning grounds of known length.



RESULTS

CATCH SUMMARY

From 12 September through 21 September, 545 unique lake trout were captured (412 males, 132
females, 1 unknown) on the spawning grounds. Of these, 267 (167 males, 100 females) were
weighed (Table 2). There was no observation of tag loss or mortality during the sampling, no
spent fish were observed, and 38 lake trout with Floy® tags from prior sampling efforts were
identified.

Of the 545 unique lake trout sampled, 207 came from cluster A, 299 came from cluster B and 39
came from other spawning areas outside of the two main clusters. Sampling occurred in cluster
A on 6 nights, in cluster B on 5 nights and in the other spawning areas on 4 nights.

Table 2.—Length and weight statistics for lake trout in Lake Louise in September 2006.

Statistic Males Females All
Total Number Sampled 412 132 545
Number sampled > 600 mm TL 99 62 161
Mean length (mm) 592 626 602
SD (mm) 93 91 94
Range (mm) 430-973 515-908 430-973
p =600 mm TL 0.24 0.47 0.30
SE (p) 0.021 0.044 0.020
Total Number Weighed 167 100 267
Mean Weight (kg) 2.81 2.53 2.70
SD (kg) 1.97 1.57 1.83
Range (kg) 0.29-9.78 1.18-7.47 0.29-9.78
Number weighed > 600 mm TL 55 29 84
Mean weight (kg) 5.07 4,57 4.82
SD (kg) 1.89 1.56 1.79
Range (kg) 2.23-9.78 2.26-7.47 2.23-9.78




LENGTH AND WEIGHT COMPOSITION

The mean length of all sampled male lake trout was 592 mm TL (SE = 4.7) and of all sampled
females was 626 mm TL (SE = 7.9; Figure 3, Table 2). The length distribution of female lake
trout was significantly larger than that of males (D = 0.293; P <0.01), although the difference was
not significant for fish >600 mm TL (D = 0.17; P =0.177). The proportion of all fish sampled on
the spawning grounds that were >600 mm TL was 0.30 (SE = 0.02). For males, the proportion of
sampled fish >600 mm TL was 0.24 (SE = 0.02) and for females was 0.47 (SE = 0.04). Male and
female lake trout had similar length-weight relationships (Figure 4).

Fish sampled on spawning grounds outside of the clusters (males and females combined) were
significantly longer than those sampled on cluster A (D = 0.240; P = 0.027) and cluster B (D =
0.472; P < 0.01) (Figure 5). For male lake trout, those sampled outside of the two clusters were
also longer than those sampled on cluster A (D = 0.283; P = 0.014) and cluster B (D = 0.51; P <
0.01). However, females lake trout sampled outside of the two clusters were not significantly
longer than those sampled in either cluster (vs. A: D = 0.213, P = 0.911; vs. B: D = 0.363, P =
0.435).

When comparing lengths of all fish sampled in cluster A and cluster B, those sampled in cluster
A were significantly longer (D = 0.284, P < 0.01). This was also true for male lake trout
(D =0.299, P < 0.01) and for female lake trout (D = 259, P = 0.021). When examining only
male lake trout >600 mm TL, the difference was still significant (D = 0.392, P =0.006) but was
not so for females >600 mm TL (D = 0.54, P = 0.60).

Weight distributions were also compared between clusters and results from these tests were
consistent with those seen with length distributions. For all fish >600 mm TL, fish sampled
outside of the clusters were significantly heavier than those on cluster A (D = 0.349, P = 0.021)
which were significantly heavier than those sampled on cluster B (D = 0.348, P = 0.001). For
male fish that were > 600 mm TL fish sampled outside of the clusters were heavier than those
sampled in cluster A (D = 0.400, P = 0.018), which were in turn heavier than those sampled on
cluster B (0.375, P = 0.009). For female lake trout >600 mm TL fish sampled outside the
clusters were not significantly heavier than those sampled on either cluster A (D = 0.290, P =
0.850) or cluster B (D = 0.556, P = 0.169), although it should be noted that there were only four
females >600 mm TL that were sampled outside of the main spawning clusters. For females
>600 mm TL, fish sampled on cluster A were significantly heavier than those sampled on
cluster B (D = 0.455, P = 0.003).

YIELD POTENTIAL

The mean weight for male lake trout >600 mm TL was 3.77 kg (SD = 2.07) and for female lake
trout >600 mm TL was 3.19 kg (SD = 1.72). For all fish >600 mm TL the mean weight was 3.48
kg (SD = 1.96). Applying the relationship of annual yield potential to surface area of Lake
Louise (6,519 ha) and mean weight of harvestable fish in the sample resulted in a YP estimate of
2,219 kglyr (Burr 2006), and an annual YPnymper estimate of 638 lake trout/yr > 600 mm TL
(SE =163). The three year average (2002—2005) of annual harvest for Lake Louise was 511 lake
trout and the three year average for lake trout catch was 3,233 fish. Applying a hooking mortality
rate of 3.9% resulted in an average 3 year fishing mortality approximately equal to the estimated
annual YPumber (Figure 6).
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HiISTORICAL COMPARISONS

Lake trout sampled in 2006 were longer than those sampled in 1995. The average fork length
(FL) of male lake trout in 2006 was 541 mm FL (SE = 4.32) and in 1995 was 525 (SE = 2.18).
The average fork length for female lake trout sampled in 2006 was 573 (SE = 7.49) and in 1995
was 546 (SE = 5.54) (Szarzi and Bernard 1997). Additionally, a larger portion of the sampled
lake trout were >600 mm TL; the average proportion from 1991 to 1995 was 0.20 and in 2006
was 0.30.

DISCUSSION

Estimates of yield potential were based on the assumption that a representative sample of lake
trout >600 mm TL was collected and that anglers harvest lake trout in proportion to that sample.
A non-representative sample would have been indicated by heterogeneity in size composition
between spawning clusters and if sampling effort was not distributed proportional to spawning
abundance. Evidence presented indicates that lake trout sampled outside of cluster A and B were
larger than lake trout in cluster A and B and lake trout sampled in cluster A were consistently
larger than those sampled in cluster B (Figure 5).

Data from recaptures indicates a high degree of fidelity to spawning clusters. Of the 68 lake trout
recaptured from previous sampling events, only three (4%) were captured in different clusters.
Moreover, of the 31 lake trout sampled in this experiment that were captured initially between
1991 and 1995 only two (6%) were captured on different spawning clusters from which they
were originally sampled.

Evaluating whether or not sampling was distributed in proportion to spawning abundance is not
possible; estimates of spawning abundance within clusters were not generated in this experiment.
However, sampling effort was distributed across the various spawning areas over the course of
sampling with 6 nights of sampling in cluster A, 5 nights spent in cluster B and 4 nights on
spawning sites located outside of the two main clusters. Given that over 200 samples were
obtained in each of the two main spawning clusters and 39 were taken on the spawning sites
outside of the clusters and given that the spawning sites in Lake Louise are well documented
(Szarzi and Bernard 1997) it is reasonable to treat these samples as representative of the lake
population. Nevertheless, future research performed in Lake Louise should be designed to
address the possibility of distinct spawning populations within the lake.

The yield potential calculated in this study was greater than the recent three year average (2002—
2005) of harvest in Lake Louise (638 lake trout yield potential versus 511 three year average of
harvest; Figure 6). Although hooking mortality is difficult to assess and is spread out across a
larger length range than the harvest (some fish smaller than 600 mm TL are caught and released),
and is assumed to be relatively low, the high catch rates in Lake Louise (3-year average of 3,233
fish) could push the overall fishing mortality of lake trout up to the YP estimate with a hooking
mortality of 3.9%. While the yield potential calculated in this report is conservative based on the
weighing of pre-spawning adults and some of the harvest effects are likely partially mitigated by
movement of lake trout between Lake Susitna and Tyone Lake (Szarzi and Bernard 1994), the
small disparity between harvests and yield potential may nevertheless require further research to
assess the population status.
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Interpretation of the updated YP relative to the management plan will be complicated by the
mixing of lake trout between Lake Louise and Susitna Lake (and possibly Tyone Lake). Based
upon tag recoveries it has been demonstrated that fish may travel between Lake Louise and
Susitna Lake through a short (~200 m), shallow creek that flows throughout the open water
season. Of the 17 tagged lake trout recovered in the 1993 creel survey on Lake Louise, five
(29%) were originally tagged on the spawning grounds in Susitna Lake in 1992 (Szarzi and
Bernard 1994). Significant movement of lake trout between lakes may necessitate managing the
entire lake complex as a single fishery and further research will be required to determine the
degree of exchange among the lakes, the relative abundances of lake trout in the lakes, and the
yield potential of Susitna Lake.

FORK LENGTHS VERSUS TOTAL LENGTHS

There was a sizeable discrepancy in the average weight of lake trout >600 mm TL estimated in
this report and the average weight reported in Burr (2006), which was calculated from creel
survey data taken in the early 1990s. Burr (2006) reported the average weight of fish >600 mm
TL to be 4.1 kg whereas this study estimated average weight to be 3.5 kg. In Burr’s (2006)
analysis of Lake Louise lake trout, the length data collected were fork lengths whereas state
regulations for minimum length of harvest refer to total lengths. Burr (2006) converted fork
lengths to total lengths using a conversion factor of 0.935 FL:TL ratio based on generalized lake
trout data, thus resulting in a length limit of 561 mm FL. These lengths were then converted to
weight data by regressing on the weight/length curve and an average of 4.1 kg was generated for
fish over 600 mm TL.

When data from this report was analyzed using Burr’s (2006) methods a similar average weight
was generated. By averaging the length of fish greater than 561 mm FL (based on generalized
lake trout data) and then using the length/weight regression to calculate an average weight, an
estimate of 4.2 kg was generated. When the actual weight of all fish over 560 mm FL was
averaged, the estimated mean weight was 4.0 kg.

Because data taken on the spawning grounds for this report included both fork length and total
lengths it was possible to generate a FL:TL ratio of 0.915 that was specific to Lake Louise lake
trout. Although this appears similar to the FL:TL ratio of 0.935 used in Burr 2006, this disparity
results in significant differences in the calculated average weights used in the lake area models.
Instead of a cutoff fork length of 561 generated by the generalized lake trout data used in Burr
(2006) the cutoff length using the Lake Louise specific ratio of 0.915 generated a fork length
cutoff of 550 mm FL. When this value was used the average weight generated by the
length/weight regression was 3.84 and the average weight generated by the actual weights of fish
larger than 550 mm FL was 3.48. Both of these values were statistically indistinguishable from
the average weight generated in this study using the methods described. Similarly, when the
cutoff fork length derived from the Lake Louise data (550 mm FL) was used on Burr’s (2006)
data an average weight was generated of 3.48 kg. By using the generalized FL:TL ratio of 0.935
a portion of the smaller fish actually susceptible to harvest were incorrectly excluded from the
calculations and thus the average size of lake trout that are susceptible to harvest was
overestimated. This resulted in an overly conservative estimate of YPnumper.
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This exercise illustrated important points with regards to the metrics used in estimating yield
potential for lake trout in Alaska. It will be important for future research that measurements are
directly comparable to those used in the state fishing regulations; in this case total length. It is
important to also measure fork lengths on these projects in order to generate lake specific FL:TL
ratios. As illustrated here, small differences in this ratio can have profound effects on the
average weights generated from historical data. In lakes where annual harvests are near the
estimated YPnumuer, this may have direct implications for management of the fishery. Where
managers are forced to rely on historical fork length data to generate yield potentials it would be
worthwhile to sample lake trout from the lake in question in order to generate a lake specific
FL:TL ratio. This would not necessitate a large sampling crew or a lot of time and could be
accomplished relatively inexpensively.
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Appendix Al.—Capture history of lake trout from Lake Louise tagged in previous experiments that
were also sampled in 2006.

2006 New  Changein  Years Average

Date First Length Sample Length length  Since Last Annual

Tag # Caught Sex (mm) Date (mm) (mm) Capture  Growth
240107  9/23/91 M 505 9/16/06 521 16 15 1.07
240187  9/19/91 M 482 9/18/06 520 38 15 2.53
240218  9/12/95 M 490 9/17/06 513 23 11 2.09
272062 9/8/95 M 505 9/13/06 552 47 11 4.27
272152  9/12/95 M 550 9/18/06 603 53 11 4.81
272155  9/13/95 M 510 9/17/06 640 130 11 11.81
272175  9/13/95 M 460 9/18/06 513 53 11 4.81
272222  9/14/95 M 455 9/19/06 484 29 11 2.63
272239  9/14/95 M 518 9/19/06 565 47 11 4.27
272253  9/15/95 M 510 9/16/06 545 35 11 3.18
272305  9/18/95 M 489 9/19/06 526 37 11 3.36
272323  9/18/95 M 463 9/14/06 524 61 11 5.55
272338  9/18/95 M 472 9/19/06 518 46 11 4.18
272361  9/19/95 M 495 9/16/06 540 45 11 4.09
272465  9/25/95 M 494 9/17/06 526 32 11 291
325034 9/9/94 F 512 9/17/06 585 73 12 6.07
325131  9/12/94 M 466 9/19/06 526 60 12 4.99
325496  9/20/94 M 735 9/16/06 798 63 12 5.25
365015 9/8/92 M 467 9/17/06 524 57 14 4.06
365160  9/16/92 F 499 9/14/06 558 59 14 4.22
365364  9/12/95 M 608 9/20/06 685 77 11 6.99
365553 9/8/95 M 504 9/16/06 524 20 11 1.81
365945  9/13/93 M 433 9/17/06 517 84 13 6.46
367124 9/8/95 M 673 9/13/06 756 83 11 7.54
367134  9/11/95 M 667 9/20/06 861 194 11 17.60
367139  9/14/93 M 543 9/16/06 570 27 13 2.08
367183  9/16/93 F 537 9/17/06 774 237 13 18.23
367272  9/12/94 M 491 9/19/06 538 47 12 3.91
367346  9/18/95 M 465 9/13/06 509 44 11 4.01
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Appendix A2.-Summary of statistics from weighed subsample of lake trout (X females, X males)
captured in Lake Louise in September 2006.

Number of
Length Category Female Mean females in Male Mean Number of males
(mm TL) Weight (kg) Category Weight (kg) in category
400-424 0 0 0 0
425-449 0 0 0.29 1
450-474 0 0 0.77 6
475-499 0 0 1.00 5
500-524 1.34 2 1.35 11
525-549 1.34 9 1.435 14
550-574 1.49 12 1.59 18
575-599 1.70 16 1.86 17
600-624 1.78 23 1.98 26
625-649 2.29 8 2.20 12
650-674 2.34 3 2.40 7
675-699 2.87 4 3.02 5
700-724 341 4 3.15 6
725-749 3.97 6 3.82 6
750-774 4.39 3 4.08 1
775-779 0 0 4.48 7
800-824 5.73 3 5.53 6
825-849 6.10 2 5.92 8
850-874 6.41 3 5.28 2
875-899 7.31 1 7.31 2
900-924 6.85 2 7.19 3
925-949 0 0 8.41 5
950-974 0 0 9.78 1
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