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ABSTRACT 
This was the first year of a multiyear study to evaluate thermal habitat volume and sustained yield for lake trout 
Salvelinus nurnaycush in 14 lakes in Southwest Alaska (Brooks, Naknek, Lower Ugashik, Tikchik, Kontrashibuna, 
Lower Twin, Upper Twin, Turquoise, Telaquana, Goodnews, Heart, Kagati, and Kanuktik lakes, and Lake Clark). 
During 1994 bathymetric profiles were taken at study lakes where no bathymetric maps existed. Temperature 
profiles were also collected from all 14 study lakes. The thermal habitat volume (THV) for lake trout is the volume 
of water found between 12°C and 8°C. In previous studies a strong relationship has been found between the July 
THV and the sustained yield of lake trout. THVs resulted in estimates of sustained yield of lake trout ranging from 
1.1 kg/ha/yr in Naknek Lake and Tikchik Lake to 4.8 kg/ha/yr in Kanuktik Lake. On average, the THVs from 
Southwest Alaska lakes are higher than the THVs found for similar sized lakes in Ontario, Canada, and Southcentral 
Alaska. The Southwest Alaska lakes currently receive little or no fishing pressure, so the accuracy of the sustained 
yield estimates could not be substantiated through historic harvest records. Recommendations were made to reduce 
the study to only those lakes with reliable harvest information based on the Statewide Harvest Surveys. 

Key words: Lake trout, Salvelinus namaycush, thermal habitat volume, Southwest Alaska, sustained yield. 

INTRODUCTION 
Harvests of lake trout Salvelinus namaycush 
by recreational fisheries in the Southwestern 
Alaska Sport Fish Management Area (Figure 
1) remained below 1,000 fish annually from 
1977 to 1982 (Mills 1979-1983). Since 1983, 
the harvest of lake trout has ranged from 
1,000 to 3,600 fish annually (Mills 1984- 
1994). Current harvests are not considered 
excessive; however, growing interest in the 
recreational fisheries of Southwest Alaska has 
prompted resource managers to consider the 
effects of increased sport harvests. Presently, 
sport bag limits for lake trout are considered 
liberal: 4 per day and in possession with no 
size limit (ADF&G 1994). Little biological 
information concerning the harvest is 
available. 

Lake trout is a slow growing, late maturing, 
long-lived species that is easily over- 
harvested (Burr 1987, Szarzi 1993). The 
growth of lake trout is generally slow and not 
clearly related to latitude (Scott and Crossman 
1973). In Alaska, age at complete maturity 
ranges from 7 to 20 years and is related to 
latitude; fish mature later in life the farther 
north they reside (Burr 1987). Lake trout are 
also long-lived and can reach more than 50 
years of age (Burr 1987). In Southcentral 
Alaska Szarzi (1993) found female lake trout 

did not generally spawn every year, while 
male lake trout generally do. Fecundity of 
lake trout is size related, and ranges from 400 
to 1,200 eggs per 453 kilograms weight of the 
female (Scott and Crossman 1973). A broad 
range of age classes and good recruitment into 
the population is needed to prevent over- 
exploitation or to help populations rebound 
from overexploitation (Szarzi 1993). 

47000 I 

, 
1977 1979 1981 1983 1985 1987 1989 1991 1993 

Year 
From: Minard and Dunaway (1994) 

Figure 1.-Historical harvest of lake trout from 
the Southwestern Alaska Sport Fish Management 
Area. 
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Chrislie and Regier (1988) found a 
relationship between the summer temperature 
regime of a lake and the production of lake 
trout. In a study of 15 large lakes in Canada, 
they were able to explain 86% of the 
variability in lake trout harvests by using 
10-day averages of the volume of water 
between 8°C and 12°C. Payne et al. (1990) 
developed a model relating thermal habitat 
volunie (THV: defined for lake trout as the 
volunie of water between 8°C and 12°C) 
measured in July and the harvest of lake trout. 
The lakes in the Payne et al. (1990) study all 
had years of harvest data (determined to be 
sustainable), were >lo0 ha, had fairly stable 
temperature regimes, and moderate to high 
fishing pressure. The model of Payne et al. 
(1990) estimates a maximum sustainable yield 
(MSY) of lake trout from a study lake with 
the above characteristics. Payne et al. (1990) 
considered this estimate to be the potential 
MSY for each study lake. 

Lake trout habitat in the lakes of 
Southwestern Alaska may be similar to that 
studied in Canada. Szarzi (1993) found that 
for Paxson Lake in the Copper River 
drainage, and Lake Louise and Susitna Lake 
in the Susitna River drainage of Southcentral 
Alaska, the THV model provided estimates of 
MSY for lake trout similar to other models. 
Application of the THV model to lakes in 
Southwest Alaska will allow estimation of 
MSY for selected lakes known to hold lake 
trout. Although the Division of Sport Fish 
does not emphasize management for 
maximum sustained yield of resident species, 
comparison of MSY estimates with current 
levels of yield allows managers to evaluate 
the current levels of harvest. 

The specific objectives in 1994 were: 

1. Measure the thermal habitat volume, used 
to estimate the maximum sustainable 
yield, for lake trout in selected lakes in 
Southwest Alaska. 

2. Estimate the mean weight of the sport 
harvest of lake trout from lakes measured 
for THV. 

METHODS 
SITE DESCRIPTIONS 
All lakes in this study are in a National Park, 
National Wildlife Refuge, or State Park 
(Figure 2). Naknek and Brooks lakes are 
located within Katmai National Park and 
Preserve. Lower Ugashik Lake is in the 
Alaska Peninsula National Wildlife Refuge. 
Lake Clark National Park and Preserve 
contains Lake Clark, Kontrashibuna, Lower 
Twin, Upper Twin, Turquoise, and Telaquana 
lakes. Goodnews, Kanuktik, Kagati, and 
Heart lakes are all in the Togiak National 
Wildlife Refuge. Finally, Tikchik Lake is 
within the Wood-Tikchik State Park. These 
lakes are all remote and accessible by airplane 
only (Table 1). Selection of lakes to be 
sampled was completed considering the sport 
harvest of lake trout and geographic distribu- 
tion of representative lakes throughout the 
area. 

ESTIMATION OF THERMAL HABITAT 

The thermal habitat volume (THV) for lake 
trout is defined as the volume of lake water 
within the temperature range 8"- 12°C during 
the period of maximum thermal stability 
which generally occurs in July or August 
(Payne et al. 1990). To estimate THV, both 
the depth and temperature profiles of the lake 
must be measured. Of the 14 Southwestern 
Alaska lakes for which THV was estimated 
during 1994, bathymetric charts were 
available for 11 of the lakes. The remaining 
three: Lower Ugashik, Turquoise, and 
Telaquana lakes, were sampled for 
bathymetric data in 1994 (Table 2). 
Temperature profiles were established from 
two sampling trips to each of the 14 lakes. 
(Table 2). 

VOLUME 
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I 7 ALASKA 

Location Key: 

1. Katmai National Park 
2. Alaska Peninsula National Wildlife Refuge 
3. Lake Clark National Park 
4. Togiak National Wildlife Refuge 

5. Wood-Tikchik State Park 

Figure 2.-Locations of parks and refuges containing study lakes. 

Table 1.-Study lakes and USGS quadrangles where they are located. 
Site Latitude Longitude Quadrangle 

Naknek Lake 58" 39' N 155" 52' W Mt. Katmai 

Brooks Lake 58" 30' N 155" 44' W Mt Katmai 

Lower Ugashik Lake 57" 41' N 156" 39' W Ugashik 

Tikchik Lake 59" 59' N 158" 30' W Dillingham 

Lake Clark 60" 15' N 154" 00' W Lake Clark 

Kontrashibuna Lake 60" 12' N 154'00' W Lake Clark 

Lower Twin Lake 60" 38' N 153" 35' W Lake Clark 

Upper Twin Lake 60" 38' N 153" 35' W Lake Clark 

Turquoise Lake 60" 47' N 152" 57' W Kenai 

Telaquana Lake 60" 57' N 152" 52' W Lake Clark 

Goodnews Lake 59" 28' N 160" 31' W Goodnews Bay 

Heart Lake 60" 07' N 159" 38' W Bethel 

Kagati Lake 59" 52' N 160" 05' W Goodnews Bay 

Kanuktik Lake 59" 44' N 160" 19' W Goodnews Bay 
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9- 13 July 

Table 2.-Dates of temperature and bathymetric sampling of the 14 study lakes in 1994. 
Temperature Sampling Temperature Sampling Bathy metric 

Site Event 1 Event 2 Sampling 

Brooks Lake 23 July 24 August 
Naknek Lake 30-3 1 July 24 August 

Lower Ugashik Lake 11 August 29 August 

'Tikchik Lake 6 August 20 August 

Lake Clark 5 August 17 August 

Kontrashibuna Lake 5 August 18 August 

Lower Twin Lake 4 August 16 August 
Upper Twin Lake 4 August 16 August 

Turquoise Lake 5 August 17 August 2 July 

Telaquana Lake 5 August 16 August 29-30 June, I July 

Goodnews Lake 18 July 16 August 

Heart Lake 18 July 16 August 
Kagati Lake 18 July 23 August 

Kanuktik Lake 18 July 8 September 

Bathymetric Data Collection 
A three-step process was used to gather and 
summarize bathymetric data for Lower 
Ugashik, Turquoise, and Telaquana lakes: (1) 
identify transects on a high quality map of the 
lake; (2) measure depths along those 
transects; and (3) transcribe the depth profile 
of each transect onto the map of the lake. As 
guidelines for selecting transect locations, the 
major axis (i.e., length; the longest straight 
line distance from one shore to the opposite 
shore) and the minor axis (i.e., width; the 
longest straight line to opposite shores that is 
perpendicular to the major axis) were 
identified and drawn on each map. At least 
three transects parallel to the length of the 
lake were drawn: the major axis and one 
transect on each side of the major axis, 
parallel to the major axis, and intersecting the 
minor axis half the distance between the shore 
and the point where the major and minor axes 

intersected. Likewise, at least three transects 
were drawn parallel to the width of the lake: 
the minor axis and one transect on either side 
of the minor axis, parallel to the minor axis, 
and intersecting the major axis half the 
distance between the shore and the point 
where the major and minor axes intersected. 
Also, at least three transects were drawn from 
islands to recognizable land marks on shore. 
The depth along each transect was measured 
by skiff with a Lowrance model Eagle Mach I 
chart recording fathometer'. A Trimble 
model Scout global positioning system (GPS) 
unit' was used to identify the transect end 
points and to navigate along the transects. 
The speed of the skiff was held constant to 
ensure that the length of the fathometer trace 
was proportional to the distance that the skiff 
traveled along the transect. Fathometer traces 

' Use of brand names does not constitute endorsement 
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were inspected and the distance to each 2.5 
meter change in depth recorded on these 
printouts. The ratio between the map transect 
lengths and the fathometer trace lengths were 
calculated and used to transcribe lake depth in 
2.5 meter intervals on the map transects. 

The depth profile of each lake was converted 
to a set of three-dimensional points describing 
the lake bottom using a Summasketch III 
Professional digitizing tablet and program 
Digitize by Rockware Inc.* A reference point 
was identified on each map as the origin of an 
X-Y coordinate system. The X and Y 
dimensions were calculated from a set of 
reference points supplied to the program and 
scaled in meters. The Z dimension was 
entered for each X-Y pair and scaled in 
negative meters from the lake surface. For 
Lower Ugashik, Turquoise, and Telaquana 
lakes, this was accomplished by digitizing the 
depths along the transects and the lake 
boundaries. For the remaining 11 lakes, the 
contour lines and lake boundaries were 
digitized from existing maps. The data points 
were then supplied to program Surfer by 
Golden Software Inc.2 to extrapolate a surface 
that defined the lake bottom. Surfer was then 
used to conduct volume and area calculations 
as well as to draw bathymetric maps of the 
lakes. Bathymetric maps of each study lake 
are found in Appendix A. 

Temperature Data Collection 
Measurements of water temperature were 
taken at three locations on each lake. One 
sample of temperature was taken in July or 
early August and the second sample in August 
(Table 2). The same three locations, defined 
by GPS coordinates, were used for both 
sampling excursions. These locations were in 
the deepest parts of the lake and were 
separated by at least 1 kilometer. 
Measurements were made at 2.5 meter 

' Use of brand names does not constitute endorsement. 

intervals using a Grant/YSI model 3800' from 
the surface to a depth of at least 50 meters or 
until the lake bottom was encountered. The 
mean temperature and its coefficient of 
variation at each 2.5 meter depth were 
estimated for each sampling event. 

Thermal Habitat Volume 
The depth of the lake between 8°C and 12°C 
was used to determine thermal habitat volume 
in two ways. The first approach is (Payne et 
al. 1990): 

(D2 -D&, + A 2  + d K )  
THV = 

300 

deepest depth that the average 
temperature is 8"C, 

shallowest depth that the average 
temperature is 12"C, 

cross-sectional area of the lake at 
D2, and 

cross-sectional area of the lake at 
D1. 

The second method used Surfer to calculate 
the volume between the two depths. The 
THV was equal to the volume below the 
depth at 12°C minus the volume below the 
depth at 8°C. The minimum THV between 
each temperature sampling event was chosen 
as the THV for lake trout in each of the study 
lakes. 

BIOLOGICAL INFORMATION 
The weight of at least 28 sport harvested lake 
trout from each lake must be taken to the 
nearest 10 grams to meet objective 2 (Cochran 
1977). This information was the most 
challenging to gather because sport fishing 
effort for lake trout is so diffuse in Southwest 
Alaska. We attempted to obtain weight 
information from three sources. First, 
commercial sport fishing guides were 
solicited to help. Interested guides were given 
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equipment, training, and materials needed to 
collect weight and length data. This was 
planned to provide samples from a wide 
geographic area. Second, field crews from the 
Alaska Department of Fish and Game, 
National Park Service, and U. S. Fish and 
Wildlife Service collected weight data from 
anglers on an opportunistic basis. Third, a 
historical lake trout database was examined 
for hook and line caught lake trout that had 
been weighed from the target lakes. 

POTENTIAL HARVEST AND SUSTAINED 

Thermal habitat volume was used as a 
predictor variable to estimate potential harvest 
of each lake according to (Payne et al. 1990): 

YIELD 

loglo(MSY)= 2.15+0.714loglo(THV) ( 2 )  

where: 

MSY = potential harvest (kg yr - I ) ,  and 

THV = thermal habitat volume in cubic 
hectometers (hm'). 

Potential sustained yield (kg ha-' yr-') was 
then calculated as: 

SY =- MSY (3) 
A 

where: 

SY = potential sustained yield (kg ha-' yr-I), 

MSY = potential harvest (kg yr-I), and 

A = surface area of the lake (ha). 

The sustained yield can be converted to 
numbers of lake trout by dividing MSY by the 
mean weight of lake trout sampled at the lake. 

ACTUAL HARVEST WEIGHT 
The actual harvest of lake trout from each 
lake in kg/yr was estimated by: 

?=€E, (4) 
and its variance by (Goodman 1960): 

V+) = [82V&(F)]+ [F2V&(H)] - 

) ~ i r ( H ) ]  ( 5 )  

where: 

H = sport harvest of lake trout from the 
lake estimated by the Statewide 
Harvest Survey, and 

w = mean weight of lake trout sampled 
at the lake. 

- 

RESULTS 
WEIGHT AND LENGTH INFORMATION 
Sample size requirements (n = 28) were met 
at only four study sites: Kontrashibuna Lake, 
Lake Clark, Tikchik Lake, and Naknek Lake 
(Table 3). Nineteen harvested lake trout were 
weighed at Lower Twin Lake. This is a 
marginal sample size, however it was used to 
estimate potential yield because it probably is 
still a fairly representative sample from that 
lake. Because sample size requirements were 
not met at the other study lakes, the average 
weight of lake trout from Naknek Lake was 
substituted to estimate yield of these lakes. 
Lake trout from Naknek Lake were the largest 
fish of any of the study sites. This would 
provided conservative estimates of yield for 
these other sites. Weight information from 
sites with small sample sizes can be found in 
Appendix B. 

Lake trout harvested from Kontrashibuna 
Lake had a mean fork length of 441 mm and a 
mean weight of 867 g (Table 3). This lake 
provided the largest sample size of lengths 
and weights, even though it does not regularly 
appear in the Statewide Harvest Survey (Mills 
1979-1994). These data were collected on 6 
July, 8 August, and 30 August 1994. Lake 
trout measured from Lake Clark had a mean 
fork length of 533 mm and averaged 1,909 g. 
Forty-five lake trout were measured during 
five sampling events (by either fishing guides, 
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Table 3.-Biological information collected during 1994, from lakes where adequate 
sample sizes were collected. 

Lower Kontrashibuna Lake Tikchik Naknek 
Twin Lake Lake Clark Lake Lake 

Length (mm) 

Sample Size 

Mean 

Mode 

Standard Deviation 

95% Upper Confidence Interval 

95% Lower Confidence Interval 

Maxiinum 

Minimum 

mhm 

Sample Size 

Mean 

Mode 

Standard Deviation 

95 % Upper Confidence Interval 

95% Lower Confidence Interval 

Maxi mum 

Minimum 

19 

40 1 

410 

25 

413 

3 89 

440 

352 

19 

788 

700 

164 

867 

709 

1,200 

550 

58 

44 1 

508 

74 

460 

42 1 

610 

279 

58 

867 

455 

374 

965 

769 

2,270 

340 

45 

533 

610 

117 

568 

498 

820 

3 60 

45 

1,909 

800 

1,063 

2,229 

1,589 

5,200 

700 

53 

536 

470 

50 

550 

522 

648 

440 

53 

1,763 

1,800 

465 

1,890 

1,635 

2,900 

1,100 

34 

556 

570 

41 

570 

542 

650 

485 

34 

2,05 1 

2,000 

490 

2,223 

1,880 

3,200 

1,250 

National Park Service, or ADF&G personnel). 
These sampling events took place during 3 
June, 8 June, 12 June, 15 June, and 9 July 
1994. Nineteen lake trout from Lower Twin 
lake had a mean fork length of 401 mm and a 
mean weight of 788 g. Data on these fish 
were collected on 28 June, 4 August, and 30 
August 1994. 

Thirty-four lake trout from Naknek Lake had 
a mean fork length of 556 mm and a mean 
weight of 2,051 g. These lake trout had the 
largest average weight from any of the five 
study lakes with adequate weight samples. 

Naknek Lake is also the largest lake and has 
the largest THV (Table 4) in the study. These 
biological data were collected during four 
sampling events: 17 June, 30 June, 1 July, 
and 15 July 1994. An adequate sample size 
was also obtained from Tikchik Lake in 
Wood-Tikchik State Park. Fifty-three lake 
trout had a mean fork length of 536 mm and a 
mean weight of 1,763 g. Most of these data 
were collected from 24 July to 31 July, while 
the last eight samples were taken during 
several days in the first half of August. 
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Table 4.-Minimum thermal habitat volumes (THV) and potential harvest and sustained 
yield for lake trout from Southwest Alaska study lakes, 1994. 

Potential 
Potential Sustained Mean Potential 

Surface THV Harvest Yield Weight Sustained 
Site Area (ha) (hm3)"' ( W Y  r) ( WhaJY r) (kg) Yield (fish) 

Brooks Lake' 

Naknek Lake 

Lower Ugashik 
LakeC 

Tikchik Lake 

Lake Clark 

Konrrashibuna 
Lake 

Lower Twin 
Lake 

Upper Twin 
Lake' 

Turquoise Lake' 

Telaquana Lake' 

Gootinew s 
Lake' 

Heart Lake' 

Kagati Lake' 

Kanuktik Lake' 

5,480 

56,321 

17,693 

5,892 

30,659 

2,345 

83 1 

1,503 

1,300 

4,632 

382 

565 

1,057 

807 

60 1 

4,917 

4,755 

215 

3,163 

356 

93 

178 

74 

604 

22 

24 

148 

103 

13,624 

6 1,072 

59,630 

6,527 

44,569 

9,362 

3,603 

5,717 

3,063 

13,661 

1,296 

1,360 

5,004 

3,873 

2.5 

1.1 

3.4 

1.1 

1.5 

4 .O 

4.3 

3.8 

2.4 

2.9 

3.4 

2.4 

4.7 

4.8 

2.05 1 

2.05 1 

2.05 1 

1.763 

1.909 

0.867 

0.789 

2.05 1 

2.05 1 

2.05 1 

2.05 1 

2.05 1 

2.05 1 

2.051 

6,680 

30,206 

29,330 

3,676 

24,090 

10,819 

4,529 

2,785 

1,521 

6,549 

633 

66 1 

2,422 

1,889 

THVs were estimated during two sampling events (early and late). The minimum value from 
these two events was used here. 

hm = cubic hectometers. 

Too few weight samples were obtained from this lake to estimate mean weight. The mean 
weight of lake trout from Naknek Lake (the largest mean weight available) was used to 
estjmate sustained yield (fish) for this lake. This probably results in a conservative estimate of 
sustained yield. 

3 
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THERMAL HABITAT VOLUME (THV) 
AND YIELD ESTIMATES 
Thermal habitat volume for lake trout was 
estimated for each study lake for both early 
and late temperature profiles (Appendix C). 
The niinimum value was then used to estimate 
potential harvest (kg/yr) and potential 
sustained yield (in both kg/ha/year and in 
number of fish: Table 4). Using the minimum 
value provided conservative estimates of both 
THV and MSY. THV ranged from 22 cubic 
hectometers (hm3) for Goodnews Lake 
(surface area 382 ha) to 4,917 hm3 for Naknek 
Lake (surface area 56,321 ha). The potential 
sustained yield estimates corresponding to 
these estimates of THV (Table 4) vary from 
1.1 kg/ha/yr or 30,206 fish for Naknek Lake 
to 4.8 kg/ha/yr or 1,889 fish for Kanuktik 
Lake. The largest potential harvest is once 
again from the largest lake, Naknek Lake, at 
61,072 kg/yr. Ugashik Lake, a much smaller 
lake, follows closely with a harvest estimate 
of 59,630 kg/yr. The smallest estimate of 

harvest is for Goodnews Lake, the smallest 
lake, at 1,296 kg/yr. 

The historic sampling and harvest information 
for lake trout that was available provided no 
usable weight information. A great majority 
of the lake trout in the archives were captured 
using gillnets. Historical hook and line data 
were available from Goodnews Lake 
(Appendix B2), but was not used because the 
sample size was small and the data old. 

CURRENT HARVEST 
Average annual harvest of lake trout from 
each study lake during the past 5 years and the 
past 10 years varied from 0 to approximately 
300 (Table 5). Lakes with a low 5-year or 10- 
year average harvest also have few 
respondents to the statewide harvest survey 
(less than five a year most likely) and these 
may not have accurate estimates of lake trout 
harvest. Table 5 shows the average number of 
respondents for each of the study lakes. The 

Table 5.-Average number of respondents (households) to the Statewide Harvest Survey 
who reported fishing at the study lakes during 1984-1993, and average estimated harvest of 
lake trout from the Statewide Harvest Survey during that period. 

10 Year Average (1984-1993) 5 year Average (1 989- 1993) 
Site Respondentsa Harvest Respondent8 Harvest -- 

Brooks Lake 16 55 25 58 
Naknek Lake 
Lower Ugashik Lake 
Tikchik Lake 
Lake Clark 
Kontrashibuna Lake 
Lower Twin Lake 
Upper Twin Lake 
Turquoise Lake 
Telaquana Lake 
Goodnews Lake 
Heart Lake 
KagaLi Lake 
Kanuktik Lake 

71 
16 
22 
29 
< I  
0 
0 
1 
1 

<1 
< I  
< I  
< I  

213 
44 

1 67 
318 

2 
0 
0 
5 

22 
4 
4 

37 
2 

95 
21 
32 
42 

I 
0 
0 

<1 
2 

< I  
<1 

1 
0 

84 
34 

184 
293 
4 
0 
0 
0 

44 
7 
8 

66 
3 

< I  indicates at least some response (although the average is less than 1), while 0 indicates no 
respondents. 

a 
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harvest of lake trout from lakes with fewer 
than 12 respondents is not considered reliable 
(Mills and Howe 1992). The harvest of lake 
trout from Naknek Lake includes Naknek 
Lake, Bay of Isles, Iliuk Arm, Brooks River, 
and Naknek River. The harvest of lake trout 
from the two rivers takes place very close to 
Naknek Lake and these fish are considered 
part of the Naknek lake trout stock. 

DISCUSSION 
Current recreational harvest levels appear 
fairly minimal and should not affect the lake 
trout abundance or production at any of the 
study lakes. The current daily bag limit of 
four lake trout also does not appear excessive. 
However, due to the remote nature of these 
lakes and the infrequent reports of harvest for 
some of these lakes, the estimates of lake 
trout harvest from the Statewide Harvest 
Survey may be biased. 

All the estimates of yield (and THV) from 
Southcentral Alaska lakes (Szarzi 1993) are 
below yield estimates from Southwest Alaska 
lakes. At Paxson Lake estimates of yield 
from 1991 and 1992 were very similar (0.99 
kg/ha and 1.03 kg/ha, respectively). At Lake 
Louise, however, yield estimates were 0.37 
kg/hdyr in 1991 and 1.21 kgkdyr in 1992. 
This indicates that THV estimates are not 
always stable from year to year. The yield 
estimate for Lake Susitna is 0.52 kgkdyr. 
These estimates of yield are generally below 
the yield estimates for lakes in this study 
(Table 4). Naknek and Tikchik lakes have the 
smallest estimates of yield from Southwest 
Alaska study lakes at 1.1 kg/ha/yr. Yield 
estimates for Southwest Alaska lakes range 
from this low, to a high of 4.8 kgkdyr for 
Kanuktik Lake. 

The estimates of yield (and THV) from 
Ontario lakes can also be compared to lakes in 
Southwest Alaska. Payne et al. (1990) 
estimated the yield of 20 lakes in Ontario, 

Canada. Most of these lakes were quite larger 
than the lakes in this study. Payne et al. 
(1990) found that the estimated yield ranged 
from 0.02 kgkdyr to 3.0 kgkdyr. A trend 
also appeared in that larger lakes had smaller 
estimates of yield and smaller lakes had 
greater estimates of yield (kgkdyr). Most of 
the lakes in the Ontario study had an 
estimated yield considerably smaller than the 
lakes in Southwest Alaska. Comparison of 
lakes of the same relative size (surface area) 
shows Naknek Lake had an estimated yield of 
1.1 kgkdyr while Amisk Lake in Ontario had 
an estimated yield of less than half that at 0.42 
kgkdyr. The yield estimate of 2.9 kgkdyr at 
Telaquana Lake in Southwestern Alaska was 
nearly four times that of Lake Opeongo (0.68 
kg/ha/yr) in Ontario. Only Bone Lake in 
Ontario was similar to a lake of its size in 
Southwest Alaska. Bone Lake had an 
estimated yield of 3.00 kg/ha/yr while 
Goodnews Lake had an estimate of 3.4 
kgkdyr. 

There are several reasons why THV for lakes 
in Southwest Alaska are, on average, 
considerably higher than those from 
Southcentral Alaska and Ontario. The study 
lakes in Southwest Alaska during the summer 
of 1994 did not appear to stratify like Ontario 
or Southcentral Alaska study lakes. A 
temperature profile from 8"-12°C could be 
found, but at times 12°C started at the lake 
surface. The yields for Southwest Alaska 
study lakes were generally larger than Ontario 
and Southcentral Alaska lakes because of the 
large THV to surface area ratio for Southwest 
Alaska Lakes. While an 8"-12"C temperature 
profile is present in the study lakes it is 
unclear if a relation exists between lake trout 
production in the lakes of Southwest Alaska 
and THV. It could be that this year was an 
anomaly. It is also clear from Szarzi's report 
(1993) that a much longer series of data needs 
to be collected and examined to make a 
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proper analysis of THV and lake trout 
production in Southwest Alaska lakes. 

BRISTOL BAY LAKE 
TROUT STUDY (THV) 
RECOMMENDATIONS 

The number of lakes in the study should be 
reduced. Only five of the 14 lakes in the 
study have a harvest listed for 5 of the last 5 
years in the Statewide Harvest Surveys. Only 
one other lake reports a harvest during 3 of 
the last 5 years. 

Recommended lakes: 

1. Brooks Lake 
2. NaknekLake 
3. Ugashik Lake 
4. Tikchik Lake 
5.  Lake Clark 
6. Other lakes, with easy access for the 

collection of data (i.e., guides, Park 
Service present) should be added to this 
group. 

At least two temperature profiles are needed 
each month to accurately assess THV. This 
profile can be taken at one location on the 
lake, preferably the deepest location. 
Temperature profiles should be at least 10 
days apart. 

Continue the collection of biological 
information. A minimum sample size of 28 
lake trout weights is needed to estimate mean 
weight. Along with weight information we 
should continue to collect length, sex, and age 
data. 

The biological samples provided by guides 
should be tested against biological samples 
collected by professional biologists when 
possible. This testing should be conducted to 
ensure that guides are providing random 
samples. Guides may “know” a lake better 
than the average fisherman and may be very 
adept at catching large (or small) lake trout. 

This would skew the estimates of mean 
weight and thus influence sustained yield 
estimates. 

Surfer should be used to estimate the volume 
calculations. These measurements are taken 
from the contour maps and are likely more 
accurate than the method of estimation used 
by Payne et al. (1990). 
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