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INTRODUCTION 

In 1986 the State of Alaska, Department of Fish and Game (ADF&G) began developing 
new methodologies (Tarbox and King 1988a and 1988b) to assess the rearing success 
of sockeye salmon (Oncorhynchus nerka) in the glacial lake systems of the Kenai 
River, Upper Cook Inlet, Alaska (Figure 1). The Kenai River drainage consists 
of a number of sockeye rearing lakes (Figure 2) and is the single largest 
producer of sockeye salmon in Upper Cook Inlet. Recent sockeye salmon adult 
returns to the Kenai River have ranged between 5 and 9 million fish and have 
contributed over 75% to the total Upper Cook Inlet harvest. 

The 1987 adult sockeye salmon escapement to the Kenai River was estimated at 1.6 
million fish. This level of escapement was the highest on record for the Kenai 
River and was substantially above the desired escapement range of 400,000 
700,000 fish. The ADF&G was extremely interested in assessing production from 
this escapement since spawner/return data indicated that the Kenai River optimum 
escapement goal may be 1.0 million fish (Tarbox and Waltemyer 1986). In 
addition, the public was concerned that escapement goals were already too high, 
and that 1.6 million fish might be harmful to the system. Therefore, special 
funding was provided in 1988 to monitor the production from the 1987 escapement. 
Studies were designed to enumerate fall juvenile rearing sockeye salmon and the 
1989 smolt outmigration. This report documents efforts to enumerate juvenile 
sockeye salmon in Kenai and Skilak lakes, the two main rearing areas in the Kenai 
River drainage. 

Specific objectives for the 1988 field investigation were to: (1) estimate the 
number and spatial distribution of sockeye salmon juveniles in Kenai and Skilak 
Lakes; and (2) define the target strength distribution for fish targets in both 
lakes using dual beam hydroacoustic techniques. 

METHODS 

Hydroacoustic surveys of Skilak and Kenai Lakes were conducted in late September 
1988 to assess the number of rearing fish that had survived the summer growth 
period. The surveys were conducted at night to maximize targets available to 
the gear because previous investigations of sockeye salmon in glacial lake 
systems on the Kenai Peni nsul a have documented strong surface ori entat i on of 
juvenile sockeye salmon during daylight hours (Tarbox and King 1988a, Thorne 
1981). Because of adverse weather conditions the Skilak Lake survey took more 
than a single night and was conducted on the 18th and 22nd of September. The 
Kenai Lake survey was completed on the 26th of September. 

The survey design for the 1988 field season was a stratified random sample, 
which balanced the needs to disperse the sampling effort and provide an 
acceptable means of calculating sampling error (H. Gieger, Alaska Department of 
Fish and Game, Juneau, personal communication). Each lake was divided into 
subbasins or areas and survey transects were randomly selected in each area. 
Because of the size of Skilak Lake, only 11 transects were completed within the 
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3 areas (Figure 3). A total of 20 transects were run within 5 areas of Kenai 
Lake (Figure 4). The total sample effort was limited to the number of transects 
which could be made in the hours of darkness on one night. 

The hydroacoustic equipment used for data acquisition consisted of a Biosonics 
Inc. Model 105 echo sounder with dual beam receivers, a 420 kHz, 6°/15° degree 
dua 1 beam transducer mounted ina towed body, a Model 171 tape recorder 
interface, a Sony model SL-HF400 video cassette recorder and PCM-501ES digital 
audio processor, a Model 115 chart recorder, and a Model 315P oscilloscope. The 
selected pulse width was 0.4 milliseconds (ms) and the ping rate was 5 
pings/second. Additional acoustic parameters used during data collection and 
processing are presented in Appendix A.I. The system was calibrated by 
Bi oson i cs, Inc. pri or to and fo 11 owi ng the surveys. The ent ire system was 
powered by 12 volt batteries, and the equipment was housed in a 6.7 m vessel 
powered by alSO hp outboard motor. Transect speed was estimated at 2.5 
meters/second (m/s) , and beginning and end points of the transects were marked 
with flashing lights prior to darkness. The towed body was approximately 1 
below the surface during the surveys. 

Dua 1 beam data were processed through a Bi osoni cs, Inc. Model 181 dual beam 
processor (King and Tarbox 1988). A returning pulse was accepted as a valid 
target if the amplitude was below the bottom threshold of 5000 millivolt (mV) 
or -36 decibels (dB) and above the counting threshold of 200 mV (-64.5 dB). 
Single targets were separated from multiple targets if the pulse width was within 
20% of the transmitted pulse width at -6 dB and -18 dB. The maximum half angle 
selected was 4°. 

Data generated by the dual beam processor were transferred to microcomputer data 
files for analysis using a Biosonics, Inc. software program named TSl12 (version 
1.12). Computation of mean target strengths and backscattering cross sections 
were made from individual echoes and printed out in 5 m depth intervals. 

Estimates of fish density were made for each transect by echo integration using 
a Biosonics, Inc. Model 120 echo integrator. Representative echograms from 
selected transects in each lake are presented in Appendix B.1-B.6. Correction 
from the 40 log(R) setting used during data collection to 20 log(R) used for data 
processing was accomplished by adjusting the B constant value for each depth 
strata (Appendix A.l). The TVG crossover for the system was 13.0 m. The depth 
strata selected for analysis were 5 m increments starting 2 m below the 
transducer (3 m below the water surface). Data were processed to 102 m below 
the transducer in Kenai and Skilak lakes because visual examination of 
oscilloscope and chart recordings indicated that few fish were present below this 
depth. 

The data were compiled into I-minute sequences along each transect and the 
integrator outputs were transferred to di skettes for further reduction and 
analysis using Biosonics, Inc. software entitled Crunch. Raw integrator outputs 
were edited to remove data associ ated with fal se bottoms echoes or bottom 
intrusions. Where this occurred, fish density estimates for the strata were 
imputed from an average of adjacent sequences. Overall fish density was obtained 
by averaging the edited integrator output values across the transect by depth 
strata, and multiplying the averages by the integrator scaling factor derived 
using the mean backscattering cross section obtained with the dual beam 
processor. Mean backscatteri ng cross section values were selected by depth 
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strata using data for all transects combined from Kenai or Skilak lake. 
Total fish abundance in each lake was calculated by summing the estimated 
abundance for each of the areas of each lake (Figures 3 and 4). Transects 
located within these areas were treated as replicates for calculation of mean 
fish densities and variance for each area. The total number of fish per transect 
consisted of the number of fish measured by hydroacoustic equipment plus fish 
unavailable to the hydroacoustic gear because of surface or bottom orientation. 
Additions for surface oriented fish (i .e., within 3 m of the surface) were 
imputed from measured fish densities in adjacent depth strata. Numbers of fish 
near the bottom were estimated by multiplying the average fish densities measured 
just above the bottom times the volume of water not sampled (a bottom window of 
2 mwas selected during data processing). 

In an effort to quantify species composition of measured fish targets, tow 
netting was conducted in Skilak Lake on 4 and 10 October, 1988 utilizing a 2.7 
m x 2.7 m Burgner tow net. A total of 290 minutes of sampling was completed. 
Sample locations were in areas previously identified to have relatively high fish 
abundance. All fish captured were enumerated and identified, and preserved in 
10% formalin. In the laboratory, specimens were measured to the nearest mm (fork 
length), weighed (nearest 0.1 g), and aged from scale patterns (AWL data). 

In addition to tow netting, samples of sockeye salmon captured in a fyke trap 
located at the outlet of Skilak Lake were processed for similar information. 
Fish collected in the trap were taken incidental to a chinook sampling program 
and a report on capture rates, species composition, and migratory information 
is in preparation (T. Bendock, Alaska Department of Fish and Game, Soldotna, 
personal communication). 

RESULTS 

During the survey a total of 9,371 and 24,482 echoes were used to estimate target 
strength distributions in Kenai and Skilak lakes. Mean target strength for Kenai 
Lake was -54.79 dB. As in past years, calculated mean target strengths decreased 
with depth (Appendix A.2). Near surface measurements were -52.02 dB in contrast 
to -56.75 dB at depths greater than 47 m. In Skil ak Lake the mean target 
strength was -53.84 dB with the near surface mean of -51.85 dB decreasing to 
-55.35 dB at 37 m. However, at depths greater than 37 m target strengths were 
within one dB of the mean and similar to the upper strata (Appendix A.3). 

Individual transect data and estimated numbers of fish for each area surveyed 
by hydroacoustic techniques are presented Appendix A.4 to A.34 and summarized 
in Table 1. Estimates of fish abundance in surface and bottom areas not 
available to the hydroacoustic gear are presented in Tables 2 through 4. The 
total estimated number of fish in both lakes was 37,165,300 fish (Table 5). 
Approximately 16.7%, or 6,204,300 fish were found in Kenai Lake while the 
remaining 30,961,000 fish inhabited Skilak Lake (Table 5). 

Approximately 74% of the fish in Skilak Lake were located in Area 1, which is 
the western end of the lake. This area contained an estimated 26.7% of the lake 
volume (Table 6). In contrast, fish in Kenai Lake were more evenly distributed 
throughout the lake with the proportion of the total fish approximating the 

-3-
ACE 6208530 



estimated contribution of each area volume. For example, 41.4% of the fish (the 
greatest proportion) were located in Area 4 which was 31.7% of the lake volume 
(Table 6). Except for Area 2 and 4, the lake volume and fish proportions were 
within 5% of each other. 

The distribution of fish within the water column was fairly consistent within 
Kenai Lake with peak abundance occurring between 12 and 22 m (Figures 5 through 
9). The maximum fish density of 0.02515 fish/m3 in Kenai Lake was recorded near 
the surface along transect 2 of Area 5. In addition, increasing abundance of 
fish near surface was noted for all transects in Area 5 (Figure 9). Few fish 
were estimated to inhabit water depths greater than 47 m in any area (Figures 
5 through 9). 

In contrast to Kenai Lake, fish in Skilak Lake were more surface oriented. Seven 
of the 11 transects had the highest fish densities measured just below the 
transducer (Figures 10 through 12). The maximum density of 0.061 fish/m3 was 
measured along transect 1 of Area 1 at a depth of 7 to 12 m. 

A total of 110 juvenile sockeye salmon were captured by tow netting in Skilak 
Lake of which 109 were age-O. (Table 7). Average length and weight of age-O. 
sockeye salmon captured was 49.7 mm and 0.9 g. A total of 285 age-O sockeye 
salmon were measured from the trap catch. Average length and weight was 55.3 
mm and 2.0 g (Table 7). 

DISCUSSION 

The 1988 estimate of juvenile fish in the·glacial lakes of the Kenai River system 
is the highest recorded since the project started in 1986. These fish are 
believed to be predominantly sockeye salmon. Previous estimates for the lakes 
were 25,945,800 and 10,182,400 fish for 1986 and 1987, respectively. There was 
a substantial increase in production in 1988 in both 1akes compared to the 
previous 2 years of the study. In 1986 and 1987 the contribution to the total 
estimate from Skilak Lake was 82.6% and 88.7%, respectively. In 1988 Skilak Lake 
made up 83.3% of the total estimate. Thus Kenai Lake increased at a 
proport i onally greater rate than Skil ak Lake but both systems appeared to respond 
to a system-wide phenomena. 

Of particular concern in the 1988 data set is the near surface distribution of 
fish. In both 1986 and 1987 the vertical distribution of fish in both lakes 
was ammenable to measurement with existing hydroacoustic techniques. However, 
in 1988 the high proportion of transects with increasing fish densities near 
surface in Skilak Lake and in Area 5 in Kenai Lake made the abundance estimates 
more subjective. Within Kenai Lake the starting time of the survey (one hour 
earlier than previous years) may have influenced the data. However, starting 
times and duration of transecting in Skilak Lake were similar to previous years. 

A cursory examination of physical parameters did not explain the near surface 
fi sh di stri but ion. Water temperatures duri ng the survey peri od were nearly equal 
regardless of depth. For example, during early September surface water 
temperatures were 8.3 °c decreasing to 7.8 °c at 30 m. In mid-October, water) 
temperatures ranged from 5.8 °c to 5.7 °c for the same depths (G. Kyle, Alaska" 
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Department of Fish and Game, Soldotna, personal communication). Survey 
conditions were not dissimilar to previous years as relatively calm conditions 
are required to operate. It is possible that the near surface orientation may 
be the result of overall fish density and associated feeding behavior. Thorne 
(1981) hypothesized a near surface daylight feeding response of juvenile sockeye 
salmon in Tustumena Lake, a glacial lake system located approximately 20 miles 
away in the Kasilof River drainage. He found that fish are oriented near surface 
during the day and must di sperse downward duri ng the hours of darkness. At 
higher densities of fish found in Skilak Lake, this dispersal may be altered or 
reduced in magnitude. Further investigation into juvenile sockeye salmon 
behavior in glacial lake systems is neccessary to determine if this response is 
a key to depth distribution. 

As in previous years, a decrease in average target strength with depth was noted 
in 1988. This pattern has been observed regardless of fish density or location. 
Unfortunately, work has not progressed to solve whether this pattern is 
biologically related (i.e. swim bladder, orientation, or size segration) or a 
physical limitation of the system (glacial silt and attenuation). The target 
strength data for each depth interval is used to estimate fish abundance and 
therefore error associated with this factor is reduced. However, if attenuation 
is occurri ng then some small targets may be e 1 imi nated from the abundance 
estimates. 

Finally, the inability to capture sufficient quantities of juvenile sockeye 
salmon in the lake systems remains a problem. The combination of relatively low 
fish densities, small vessels and limited gear handling ability, adverse fall 
weather, and personnel limitations have made sampling ineffective. 
Unfortunately, the few fish captured by tow net in 1988 were of relatively small 
size (49.7 mm and 0.9 g). Poor over winter survival for fish in this size range 
would be expected based on studies from Tustumena Lake. For example, within 
Tustumena Lake the size of age-O. sockeye salmon in 1986 averaged an identical 
49.7 mm in 1 ength (1.3 g), and th is age class had the poorest over wi nter 
survival to age 1 smolt (11%) during the 8 years of study (G. Kyle, Alaska 
Department of Fish and Game, Soldotna, personal communication). In addition, 
a greater proportion of fish rearing a second year in freshwater was observed. 

In contrast to the tow net data, the size of age-O. juvenile sockeye salmon in 
the trap catches were larger at 55.3 mm and 2.0 g. The potential for better over 
winter survival of fish in this size range is higher, and based on Tustumena Lake 
results could approach 70%. The combination of gear selectivity, location of 
the traps in the river at the lake outlet, and sample sizes may have created the 
differences in the data sets. However, the lack of adequate sampling in the lake 
environment makes comparsions meaningless at this time. 

The implications of these observations on the ability to forecast adult sockeye 
salmon returns based on juvenile studies is significant. Therefore, greater 
effort must be expended to insure that net sampling techniques provide 
representative samples. 
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Table 1. Estimated number of fish available to the hydroacoustic equipment 
in Skilak and Kenai Lakes, Alaska in the fall of 1988. 

Estimated 
Number of 

Lake Area Transect Fish 

Skil ak 1 1 2.9300E+07 
2 2.0968E+07 
3 6.3253E+06 
4 1.8626E+07 

2 1 8.3240E+06 
2 1.8330E+06 
3 3.4951E+06 
4 4.9133E+06 

3 1 1. 5247E+06 
2 1.4312E+06 
3 2. 1136E+06 

Kenai 1 1 1.0820E+05 
2 6.9773E+05 
3 4.0947E+05 
4 6.5946E+05 

2 1 1.9178E+05 
2 2.1735E+05 
3 1.8630E+05 
4 2.8829E+05 

3 1 1.3046E+06 
2 1.9239E+06 
3 4.1293E+05 
4 1.8690E+06 

4 1 4.3225E+06 
2 2.7793E+06 
3 1. 5617E+06 
4 9.7907E+05 

5 1 7.9848E+05 
2 1.5226E+06 
3 5.4757E+05 
4 1.0961E+06 
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Table 2. Estimated number of fish not available to the hydroacoustic 
equipment because of surface orientation in Skilak and 
Kenai Lakes, Alaska in the fall of 1988. 

Estimated Estimated Estimated 
Fish Density Volume Number of 

Lake Area Transect (number/m3
) (m3

) Fish 

Skil ak 1 1 4.1580E-02 1.2909E+08 5.3676E+06 
2 5.9000E-03 1.2909E+08 7.6163E+05 
3 8.8290E-03 1.2909E+08 1. 1397E+06 
4 4.1010E-03 1. 2909E+08 5.2940E+05 

2 1 1.2730E-02 1.0038E+08 1.2778E+06 
2 2.9430E-04 1.0038E+08 2.9542E+04 
3 7.3750E-03 1.0038E+08 7.4030E+05 
4 1.2150E-02 1.0038E+08 1. 2196E+06 

3 1 1.1390E-02 6.7500E+07 7.6883E+05 
2 7.6250E-03 6.7500E+07 5.1469E+05 
3 1.0420E-02 6.7500E+07 7.0335E+05 

Kenai 1 1 3.4270E-05 2.3160E+07 7.9369E+02 
2 2.7170E-03 2.3160E+07 6.2926E+04 
3 4.7670E-05 2.3160E+07 1.1040E+03 
4 2.5350E-05 2.3160E+07 5.8711E+02 

2 1 1.8570E-04 3.5730E+07 6.6351E+03 
2 4.3440E-05 3.5730E+07 1.5521E+03 
3 1. 2490E-04 3.5730E+07 4.4627E+03 
4 5.3760E-04 3.5730E+07 1.9208E+04 

3 1 3.7100E-04 3.1620E+07 1. 1731E+04 
2 1.1520E-03 3.1620E+07 3.6426E+04 
3 O.OOOOE+OO 3.1620E+07 O.OOOOE+OO 
4 3.4970E-04 3.1620E+07 1.1058E+04 

4 1 2.7220E-03 4.3110E+07 1. 1735E+05 
2 3.2990E-03 4.3110E+07 1.4222E+05 
3 5.6210E-03 4.3110E+07 2.4232E+05 
4 2.3830E-03 4.3110E+07 1. 0273E+05 

5 1 5.7170E-03 3.2790E+07 1.8746E+05 
2 2.5150E-02 3.2790E+07 8.2467E+05 
3 8.4070E-03 3.2790E+07 2.7567E+05 
4 1.6950E-02 3.2790E+07 5.5579E+05 
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Table 3 • Estimated number of fish not available to the hydroacoustic 
equipment because of bottom orientation in Skilak Lake, Alaska 
in the fall of 1988. 

Estimated Estimated Estimated 
Bottom Fish Density Volume Number of 

Area Transect Depth(m} (number/m3
) (m3

) Fish 

1 1 2-7 4.1580E-02 1. 4343E+07 5.9640E+05 
7-12 6.1180E-02 2.3906E+07 1. 4625E+06 
12-17 4.6240E-02 1. 4343E+07 6.6324E+05 
17-22 1. 0590E -02 1. 1953E+07 1.2658E+05 
22-27 5.7300E-03 9.5622E+06 5.4792E+04 
27-32 3.7770E-03 1. 1953E+07 4.5146E+04 
32-37 1.3810E-03 1. 4343E+07 1. 9808E+04 
37-42 3.3840E-04 1.1953E+07 4.0448E+03 
42-47 1.4850E-04 1. 4343E+07 2.1300E+03 
47-52 2.5970E-04 9.5622E+06 2.4833E+03 
52-57 2.0270E-04 4.7811E+06 9.6913E+02 
57-62 1.3950E-04 4.7811E+06 6.6697E+02 
62-67 1.6470E-04 7.1717E+06 1. 1812E+03 
67-72 3.6150E-04 9.5622E+06 3.4567E+03 
72-77 5.1480E-06 4.7811E+06 2.4613E+01 
77-82 2.5840E-06 4.7811E+06 1. 2354E+01 
82-87 O.OOOOE+OO 4.7811E+06 O.OOOOE+OO 
87-92 O.OOOOE+OO 4.7811E+06 O.OOOOE+OO 
92-97 1.6400E-06 9.5622E+06 1. 5682E+01 
97-102 O.OOOOE+OO 7.1717E+06 O.OOOOE+OO 

TOTAL 2.9835E+06 

1 2 2-7 1.1910E-02 2.3089E+07 2.7499E+05 
7-12 3.7640E-02 8.3961E+06 3.1603E+05 
12-17 3.7230E-02 1.6792E+07 6.2517E+05 
17-22 3.4250E-02 1.4693E+07 5.0324E+05 
22-27 1. 5080E -02 6.2971E+06 9.4960E+04 
27-32 8.5750E-03 4. 1980E+06 3.5998E+04 
32-37 2.3440E-03 2.0990E+06 4.9201E+03 
37-42 6.9600E-04 4.1980E+06 2.9218E+03 
42-47 4.6810E-04 4. 1980E+06 1.9651E+03 
47-52 6.1750E-05 6.2971E+06 3.8884E+02 
52-57 9.5700E-05 6.2971E+06 6.0263E+02 
57-62 7.0590E-05 4. 1980E+06 2.9634E+02 
62-67 3.2530E-05 4. 1980E+06 1.3656E+02 
67-72 1.6230E-05 4. 1980E+06 6.8134E+01 
72-77 9.7290E-05 4.1980E+06 4.0843E+02 
77-82 7.03000-06 6.2971E+06 4.4268E+01 
82-87 1. 6720E-06 8.3961E+06 1. 4038E+01 
87-92 4.8790E-07 1. 4693E+07 7. 1688E+00 
92-97 1.0830E-06 1.4693E+07 1. 5913E+01 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

TOTAL 1. 8622E+06 

- Continued -
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Table 3. (p 2 of 6) 

Estimated Estimated Estimated 
Bottom Fi sh Density Volume Number of 

Area Transect Depth(m) (number/m3
) (~) Fish 

1 3 2-7 8.8290E-03 2.3741E+07 2.0961E+05 
7-12 4.9920E-03 1. 4838E+07 7.4071E+04 
12-17 5.9940E-03 8.9028E+06 5.3363E+04 
17-22 8.7250E-03 8.9028E+06 7.7677E+04 
22-27 3. 7730E -03 5.9352E+06 2.2393E+04 
27-32 1.3150E-03 8.9028E+06 1.1707E+04 
32-37 1. 2950E-03 5.9352E+06 7.6860E+03 
37-42 6.0160E-04 5.9352E+06 3.5706E+03 
42-47 3.7340E-04 5.9352E+06 2.2162E+03 
47-52 1.2140E-04 5.9352E+06 7.2053E+02 
52-57 1. 9080E-04 8.9028E+06 1.6986E+03 
57-62 2.4030E-04 5.9352E+06 1. 4262E+03 
62-67 2.9460E-04 1.1870E+07 3.4970E+03 
67-72 1.3770E-04 8.9028E+06 1.2259E+03 
72-77 1.8330E-03 1.1870E+07 2.1758E+04 
77-82 3.6650E-05 2.6708E+07 9.7886E+02 
82-87 2.2470E-05 2.3741E+07 5.3345E+02 
87-92 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
92-97 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
TOTAL 4.9413E+05 

1 4 2-7 8.1010E-03 2.3471E+07 1.9014E+05 
7-12 2.1600E-02 2.3471E+07 5.0697E+05 
12-17 5.9370E-02 1. 5647E+07 9.2898E+05 
17-22 4.4520E-02 3.1295E+07 1.3932E+06 
22-27 7.6090E-03 1.5647E+07 1. 1906E+05 
27-32 1. 2970E-02 1.5647E+07 2.0295E+05 
32-37 1.3270E-02 1. 1735E+07 1.5573E+05 
37-42 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
42-47 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
47-52 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
52-57 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
57-62 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
62-67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
67-72 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
72-77 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77-82 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82-87 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
87-92 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
92-97 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
TOTAL 3.4971 E+06 

- Continued-
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Table 3. (p 3 of 6) 

Estimated Estimated Estimated 
Bottom Fish Density Volume Number of 

Area Transect Depth(m) (number/m3
) (m3

) Fish 

2 1 2-7 1.2730E-02 7.7215E+06 9.8295E+04 
7-12 1.2340E-02 7.7215E+06 9.5284E+04 
12-17 1. 0660E -02 5. 1477E+06 5.4874E+04 
17-22 9.5630E-03 5.1477E+06 4.9227E+04 
22-27 2.7170E-03 5.1477E+06 1.3986E+04 
27-32 8.8130E-04 5.1477E+06 4.5367E+03 
32-37 4.3560E-04 5.1477E+06 2.2423E+03 
37-42 3.2330E-04 5. 1477E+06 1. 6642E+03 
42-47 2.3580E-04 5. 1477E+06 1. 2138E+03 
47-52 1.5830E-04 5. 1477E+06 8. 1488E+02 
52-57 1.5180E-04 5.1477E+06 7.8142E+02 
57-62 1.9250E-04 5.1477E+06 9.9093E+02 
62-67 1.8710E-04 5. 1477E+06 9.6313E+02 
67-72 5.4820E-05 5. 1477E+06 2.8220E+02 
72-77 2.5400E-05 5. 1477E+06 1.3075E+02 
77-82 1. 7450E-05 5. 1477E+06 8.9827E+Ol 
82-87 1.3690E-06 5.1477E+06 7.0472E+00 
87-92 7.0440E-07 5.1477E+06 3.6260E+00 
92-97 4.9370E-07 5.1477E+06 2.5414E+00 
97-102 1. 4350E-06 7.7215E+06 1.1080E+Ol 
TOTAL 3.2540E+05 

2 2 2-7 5.8860E-04 1.9120E+06 1. 1254E+03 
7-12 3.2650E-03 1.9120E+06 6.2427E+03 
12-17 2.5410E-03 1. 9120E+06 4.8584E+03 
17-22 1. 4810E-03 3.8240E+06 5.6633E+03 
22-27 7.8320E-04 3.8240E+06 2.9950E+03 
27-32 6. 2420E -04 . 5.7360E+06 3.5804E+03 
32-37 1.9620E-04 7.6480E+06 1.5005E+03 
37-42 3.7160E-04 3.8240E+06 1.4210E+03 
42-47 3.2480E-04 3.8240E+06 1. 2420E+03 
47-52 1. 2840E -04 3.8240E+06 4.9100E+02 
52-57 2.9150E-04 3.8240E+06 1. 1147E+03 
57-62 2.1270E-04 3.8240E+06 8. 1336E+02 
62-67 1.9750E-04 5.7360E+06 1. 1329E+03 
67-72 1.1430E-04 5.7360E+06 6.5562E+02 
72-77 2.9700E-05 3.8240E+06 1. 1357E+02 
77-82 5.8820E-06 3.8240E+06 2.2493E+01 
82-87 4.4340E-06 3.8240E+06 1. 6956E+01 
87-92 8.0530E-07 3.8240E+06 3.0795E+00 
92-97 1.7870E-06 5.7360E+06 1.0250E+Ol 
97-102 O.OOOOE+OO 5.7360E+06 O.OOOOE+OO 
TOTAL 3.3003E+04 

- Continued -
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Estimated Estimated Estimated 
Bottom Fi sh Density Volume Number of 

Area Transect Depth(m) (number/m3
) (m3

) Fish 

2 3 2-7 7.3750E-03 4.6688E+06 3.4433E+04 
7-12 7.2420E-03 4.6688E+06 3.3812E+04 
12-17 4.1970E-03 7.7814E+06 3.2659E+04 
17-22 1.0890E-03 7.7814E+06 8.4739E+03 
22-27 7.7300E-04 3.1126E+06 2.4060E+03 
27-32 3.0270E-04 3.1126E+06 9.4217E+02 
32-37 1.0630E-04 3.1126E+06 3.3086E+02 
37-42 1. 4940E-04 3.1126E+06 4.6502E+02 
42-47 9.1700E-05 3.1126E+06 2.8542E+02 
47-52 1. 4380E -04 6.2251E+06 8.9517E+02 
52-57 1.1690E-04 1.2450E+07 1.4554E+03 
57-62 2.2240E-04 9.3377E+06 2.0767E+03 
62-67 2.2370E-04 3.1126E+06 6.9628E+02 
67-72 8.2240E-05 3.1126E+06 2.5598E+02 
72-77 4.0420E-05 3.1126E+06 1.2581E+02 
77-82 1.2470E-05 4.6688E+06 5.8220E+Ol 
82-87 3.0720E-06 4.6688E+06 1.4343E+Ol 
87-92 9.7380E-05 4.6688E+06 4.5465E+02 
92-97 6.6250E-06 6.2251E+06 4.1241E+Ol 
97-102 1.1000E-05 7.7814E+06 8.5595E+Ol 
TOTAL 1.1997E+05 

2 4 2-7 1.2150E-02 1. 1538E+06 1. 4019E+04 
7-12 6.6730E-03 3.4615E+06 2.3099E+04 

12-17 3.4750E-03 2.3077E+06 8.0192E+03 
17-22 3.2700E-03 4.6154E+06 1.5092E+04 
22-27 2.6090E-03 4.6154E+06 1.2042E+04 
27-32 1.0780E-03 5.7692E+06 6.2192E+03 
32-37 4.3590E-04 1.0385E+07 4.5267E+03 
37-42 1.9510E-04 2.3077E+06 4.5023E+02 
42-47 7.1810E-05 3.4615E+06 2.4857E+02 
47-52 4.6200E-05 3.4615E+06 1.5992E+02 
52-57 5.1160E-05 2.3077E+06 1. 1806E+02 
57-62 9.3450E-05 3.4615E+06 3.2348E+02 
62-67 4.7860E-05 3.4615E+06 1. 6567E+02 
67-72 1.0960E-04 3.4615E+06 3.7938E+02 
72-77 6.3100E-06 3.4615E+06 2.1842E+Ol 
77-82 7.7340E-06 3.4615E+06 2.6772E+Ol 
82-87 1.9550E-06 3.4615E+06 6.7673E+00 
87-92 4.5520E-06 6.9231E+06 3.1514E+Ol 
92-97 5.2100E-08 3.4615E+06 1.8035E-Ol 
97-102 9.6250E-07 2.3077E+06 2.2212E+00 
TOTAL 8.4952E+04 

- Continued -
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Table 3. (p 5 of 6) 

Estimated Estimated Estimated 
Bottom Fish Density Volume Number of 

Area Transect Depth(m) (number/m3
) (m3

) Fish 

3 1 2-7 1.1390E-02 3.0000E+06 3.4170E+04 
7-12 1.3000E-03 3.0000E+06 3.9000E+03 
12-17 1. 5990E-04 1.5000E+06 2.3985E+02 
17-22 1. 9270E-04 1.5000E+06 2.8905E+02 
22-27 1. 7740E-04 3.0000E+06 5.3220E+02 
27-32 3.5710E-05 4.5000E+06 1.6070E+02 
32-37 3.3350E-05 3.0000E+06 1.0005E+02 
37-42 1.0680E-04 3.0000E+06 3.2040E+02 
42-47 9.3750E-05 3.0000E+06 2.8125E+02 
47-52 9.4600E-05 3.0000E+06 2.8380E+02 
52-57 1. 2200E -04 4.5000E+06 5.4900E+02 
57-62 1. 1900E-04 3.0000E+06 3.5700E+02 
62-67 1.6230E-04 4.5000E+06 7.3035E+02 
67-72 1.1820E-04 3.0000E+06 3.5460E+02 
72-77 4.8890E-05 6.0000E+06 2.9334E+02 
77-82 1.9260E-05 9.0000E+06 1.7334E+02 
82-87 1.5530E-06 6.0000E+06 9.3180E+00 
87-92 6.9440E-06 6.0000E+06 4. 1664E+01 
92-97 8.5100E-07 6.0000E+06 5.1060E+00 
97-102 3.0680E-08 7.5000E+06 2.3010E-01 
TOTAL 4.2791E+04 

3 2 2-7 7.6250E-03 2.5000E+06 1.9063E+04 
7-12 1.6130E-03 2.5000E+06 4.0325E+03 
12-17 6.2750E-04 2.5000E+06 1.5688E+03 
17-22 4.2440E-04 2.5000E+06 1.0610E+03 
22-27 4.8950E-04 5.0000E+06 2.4475E+03 
27-32 5.1730E-04 5.0000E+06 2.5865E+03 
32-37 2.1820E-04 5.0000E+06 1.0910E+03 
37-42 2.2940E-04 5.0000E+06 1.1470E+03 
42-47 4.1500E-04 5.0000E+06 2.0750E+03 
47-52 4.0790E-04 5.0000E+06 2.0395E+03 
52-57 1. 6630E-04 5.0000E+06 8.3150E+02 
57-62 1.7220E-04 5.0000E+06 8.6100E+02 
62-67 3.4450E-05 5.0000E+06 1.7225E+02 
67-72 4.5460E-05 5.0000E+06 2.2730E+02 
72-77 2.7130E-05 5.0000E+06 1.3565E+02 
77-82 2.8690E-05 5.0000E+06 1.4345E+02 
82-87 2.9680E-06 5.0000E+06 1.4840E+01 
87-92 1.7380E-06 5.0000E+06 8.6900E+00 
92-97 3.7740E-08 5.0000E+06 1.8870E-01 
97-102 8.4370E-08 2.0000E+07 1. 6874E+00 
TOTAL 3.9508E+04 

- Continued -
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Table 3. (p 6 of 6) 

Estimated Estimated Estimated 
Bottom Fish Density Volume Number of 

Area Transect Depth(m) (number/m3
) (m3

) Fish 

3 3 2-7 1.0420E-02 2.8125E+06 2.9306E+04 
7-12 4.1970E-03 2.8125E+06 1.1804E+04 
12-17 1.0790E-03 2.8125E+06 3.0347E+03 
17-22 1.0080E-03 2.8125E+06 2.8350E+03 
22-27 2.9260E-04 2.8125E+06 8.2294E+02 
27-32 1. 9020E -04 2.8125E+06 5.3494E+02 
32-37 4.2870E-04 2.8125E+06 1. 2057E+03 
37-42 5.1730E-04 2.8125E+06 1. 4549E+03 
42-47 2.2360E-04 2.8125E+06 6.2888E+02 
47-52 2.9970E-04 5.6250E+06 1. 6858E+03 
52-57 9.1410E-05 5.6250E+06 5.1418E+02 
57-62 6.9130E-05 5.6250E+06 3.8886E+02 
62-67 9.9660E-05 5.6250E+06 5.6059E+02 
67-72 3.8770E-05 5.6250E+06 2.1808E+02 
72-77 1.2090E-05 5.6250E+06 6.8006E+Ol 
77-82 O.OOOOE+OO 8.4375E+06 O.OOOOE+OO 
82-87 O.OOOOE+OO 5.6250E+06 O.OOOOE+OO 
87-92 O.OOOOE+OO 8.4375E+06 O.OOOOE+OO 
92-97 1.9750E-06 5.6250E+06 1. 1109E+Ol 
97-102 9.7000E-08 5.6250E+06 5.4709E-Ol 
TOTAL 5.5075E+04 
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Table 4. Estimated number of fish not available to the hydroacoustic 
equipment because of bottom orientation in Kenai Lake,Alaska 
in the fall of 1988. 

Estimated Estimated Estimated 
Bottom Fi sh Dens ity Volume Number of 

Area Transect Depth(m) (number/m3
) (m3

) Fish 

1 1 2-7 6.8540E-05 1. 5440E+06 1.0583E+02 
7-12 9.4460E-06 4.6320E+06 4.3754E+Ol 
12-17 5.2710E-04 3.0880E+06 1.6277E+03 
17-22 1.3170E-03 3.0880E+06 4.0669E+03 
22-27 8.0760E-04 3.0880E+06 2.4939E+03 
27-32 2.8780E-04 . 4. 6320E+06 1.3331E+03 
32-37 6.0670E-05 1.5440E+06 9.3674E+Ol 
37-42 2.5880E-06 9.2640E+06 2.3975E+Ol 
42-47 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
47-52 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
52-57 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
57-62 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
62-67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
67-72 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
72-77 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77-82 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82-87 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
87-92 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
92-97 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

TOTAL 9. 7888E+03 

1 2 2-7 2.7170E-03 2.2057E+06 5.9929E+03 
7-12 1. 7250E-03 2.2057E+06 3.8049E+03 
12-17 2.7230E-03 2.2057E+06 6.0062E+03 
17-22 4.4550E-03 2.2057E+06 9.8265E+03 
22-27 6.8960E-03 2.2057E+06 1. 5211E+04 
27-32 1.2510E-03 4.4114E+06 5.5187E+03 
32-37 O.OOOOE+OO 6.6171E+06 O.OOOOE+OO 
37-42 O.OOOOE+OO 8.8229E+06 O.OOOOE+OO 
42-47 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
47-52 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
52-57 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
57-62 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
62-67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
67-72 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
72-77 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77-82 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82-87 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
87-92 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
92-97 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

TOTAL 4.6360E+04 

- Continued -
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Estimated Estimated Estimated 
Bottom Fi sh Density Volume Number of 

Area Transect Depth(m) (number/m3
) (m3

) Fish 

1 3 2-7 9.5340E-05 1.0293E+07 9.8137E+02 
7-12 1.9630E-03 1.0293E+07 2.0206E+04 
12-17 9.2430E-03 1.0293E+07 9.5141E+04 
17-22 3.4730E-03 1. 5440E+07 5.3623E+04 
22-27 7.9530E-04 1.0293E+07 8. 1863E+03 
27-32 O.OOOOE+OO 5.1467E+06 O.OOOOE+OO 
32-37 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
37-42 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
42-47 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
47-52 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
52-57 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
57-62 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
62-67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
67-72 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
72-77 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77-82 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82-87 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
87-92 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
92-97 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
TOTAL 1. 7814E+05 

1 4 2-7 5.0700E-05 1. 9300E+06 9.7851E+01 
7-12 1. 5950E -03 3.8600E+06 6.1567E+03 
12-17 7.9040E-04 3.8600E+06 3.0509E+03 
17-22 1. 4760E -03 5.7900E+06 8.5460E+03 
22-27 1. 6740E -02 3.8600E+06 6.4616E+04 
27-32 2.2490E-03 7.7200E+06 1. 7362E+04 
32-37 3.7010E-04 5.7900E+06 2.1429E+03 
37-42 O.OOOOE+OO 5.7900£+06 O.OOOOE+OO 
42-47 O.OOOOE+OO 1. 9300E+06 O.OOOOE+OO 
47-52 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
52-57 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
57-62 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
62-67 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
67-72 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
72-77 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77-82 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82-87 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
87-92 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
92-97 0.0000£+00 O.OOOOE+OO O.OOOOE+OO 
97-102 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
TOTAL 1. 0197E+05 
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Table 5 . Estimated number of fish in Skilak and Kenai Lakes, Alaska in the fall of 1988. 

Estimated Number of Fish 

Area 
Lake Area Transect Surface Midwater Bottom Total Mean Variance 

Skilak 1 5.3676E+06 2.9300E+07 2.9835E+06 3.7651E+07 
2 7.6163E+05 2.096BE+07 1.B622E+06 2.3592E+07 
3 1.1397E+06 6.3253E+06 4.9413E+05 7.9591E+06 2.2964E+07 1.4712E+14 
4 S.2940E+OS 1.B626E+07 3.4971E+06 2.26S3E+07 

2 1 1.277BE+06 B.32t.OE+06 3.2S40E+05 9.9272E+06 
2 2.9542E+04 1.B330E+06 3.3003E+04 1.B955E+06 5.5990E+06 1.1459E+13 
3 7.4030E+OS 3.4951E+06 1.1997E+05 4.35S4E+06 
4 1.2196E+06 4.9133E+06 8.4952E+04 6.2179E+06 

3 1 7.6883E+05 1.5247E+06 4.2791E+04 2.3363E+06 
2 5.1469E+05 1.4312E+06 3.9508E+04 1.9854E+06 2.3979E+06 1.9937E+11 

'-l 3 7.0335E+05 2.1136E+06 5.507SE+04 2.8720E+06 
I 

TOTAL 3.0961E+07 1.5877E+14 

Kenai 1 7.9369E+02 1.0820E+05 9. 7888E+03 1.1878E+05 
2 6.2926E+04 6.9773E+05 4.6360E+04 8.0702E+05 
3 1.1040E+03 4.0947E+OS 1.7814E+OS 5.8871E+OS S.6913E+05 9.8997E+10 
4 5.8711E+02 6.5946E+05 1.0197E+05 7.6202E+05 

2 1 6.6351E+03 1.917BE+OS O.OOOOE+OO 1.9842E+05 
2 1.S521E+03 2.173SE+05 O.OOOOE+OO 2.1890E+05 
3 4.4627E+03 1.B630E+OS O.OOOOE+OO 1.9076E+05 2.2889E+05 2.8871E+09 

» 4 1.9208E+04 2.8829E+OS O.OOOOE+OO 3.0750E+05 
n 
m 3 1 1.1731E+04 1.3046E+06 O.OOOOE+OO 1.3163E+06 

2 3.6426E+04 1.9239E+06 O.OOOOE+OO 1.9603E+06 
0- 3 O.OOOOE+OO 4.1293E+OS O.OOOOE+OO 4.1293E+OS 1.3924E+06 5.0850E+11 I\J 
0 4 1.1058E+04 1.8690E+06 O.OOOOE+OO 1.8801E+06 
(Xl 
VI 4 1 1.1735E+05 4.3225E+06 O.OOOOE+OO 4.4399E+06 of:' 
\..IJ 2 1.4222E+05 2. 7793E+06 O.OOOOE+OO 2.9215E+06 

3 2.4232E+05 1.S617E+06 O.OOOOE+OO 1.8040E+06 2.5618E+06 2.1404E+12 
4 1.0273E+OS 9.7907E+05 O.OOOOE+OO 1.0818E+06 

. Continued -
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Table 5. (p 2 of 2) 

Lake Area Transect Surface 

5 1 1.8746E+05 
2 8.2467E+05 
3 2.7567E+05 
4 5.5579E+05 

TOTAL 

TOTAL FOR BOTH LAKES 

Estimated Number of Fish 

Area 
Midwater Bottom Total Mean Variance 

7.9848E+05 O.OOOOE+OO 9.8594E+05 
1.5226E+06 O.OOOOE+OO 2.3473E+06 1.4521E+06 4.8467E+11 
5.4757E+05 O.OOOOE+OO 8.2324E+05 
1.0961E+06 O.OOOOE+OO 1.6519E+06 

6.2043E+06 3.2354E+12 

3.7165E+07 1.6201E+14 



Table 6. Area (m2 x 106
) and volumes (m3 x 106

) used for fish density 
estimates in Kenai and Skilak Lakes, Alaska 1988. 

Ski 1ak Lake 

Area Surface Area Volume Density of Fish(%) 

1 43.03 (43.5%) 1697.8 (26.7%) 74.2 

2 33.46 (33.8%) 2683.2 (42.3%) 18.1 

3 22.50 (22.7%) 1967.0 (31.0%) 7.7 

Total 98.99 (100.0%) 6348.0 (100.0%) 100.0 

Kenai Lake 

Area Surface Area Volume Density of Fish(%) 

1 7.72 (13.9%) 207.4 (5.0%) 9.1 

2 11. 91 (21. 5%) 921.2 (22.5%) 3.6 

3 10.54 (19.0%) 915.8 (22.3%) 22.4 

4 14.37 (25.9%) 1300.5 (31. 7%) 41.4 

5 10.93 (19.7%) 753.9 (18.5%) 23.5 

Total 55.47 (100.0%) 4098.8 (100.0%) 100.0 

-19-
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Table 7. Ago, length, and woight of sockeye salmon colloctod in Skilak Lako, Alaska in the fall of 1988. 

"go·O Ago·l 

Mean Standard Mean Standard Hean Standard Mean Standard 
Date Hethod length Deviation ~eight Deviation Number length Deviation ~eioht Deviation Number 

(nm) ("In) (0) (g) (nm) (0) 

9/16/88 Trap 54,6 7.1 1.9 1.0 50 • 
9/20/88 Trap 65.0 4.7 3.2 0.8 50 

I 9/23/88 Trap 54.5 7.7 1.9 0.9 60 N 
Cl 
I 9/27/88 Trap 55.5 5.6 1.9 0.6 25 

10/l/88 Trop 53.0 5.1, 1.6 0.5 50 

10/4/88 ToW 41.8 6.5 0.5 0.3 4 

10/10/88 Tow 52.8 5.3 1.2 0.6 6 

10/10/88 Tow 49.1, 6.6 0.9 0.8 51 

10/10/88 Tow 50.3 4.8 0.9 0.4 48 52 

'> 10/17/86 Trop 1,9.4 4.7 1.3 0.4 50 
("I 
m Totol Trap 55.3 7.8 2.0 1.0 285 
0' 
N Total 
0 

Tow 49.7 5.3 0.9 0.4 109 52 

CO 
Ul 

0' 

... 

~ 
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CHUmu. ."-

Nor1h1rn 

Central District 

Figure 1. The Upper Cook Inlet area showing the location of the 
Northern and Central Districts and the major sockeye
salmon spawning drainages . 

-21- ACE 6208547 



» 
("') 

m 

0" 
N 
o 
CD 
Vl 
4:" 
ex> 

I 
r") 
N 
I 

COOK 
I NL E T 

J 
/ 

/
i' 

I 

I 
/

I 

\~dOlnCl ,/ 

---

~ 
N 

\ 
r-

Ru••••" 
Lalla 

•• 1Im.. 

....,... 
4 

( 

I 
\ 
\ 
I 
J 

+S ..... 

Fi9ure 2. The Kenai River drainage, Alaska and the location of the major lake systens which are utilized by 
rearing sockeye salmon. 
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SKILAK LAKE 

Volume: 7,212.5 x 106m3 

Area: 99.0 x 106m2 

Mean depth: 73m 
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Figure 3, Skilak Lake, Alaska area designations, hydroacoustic transect locations, and tow netting 
stations, 1988. 
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Figure 4. Kenai Lake, Alaska area designations, hydroacoustic transect locations, and tow netting 
s ta t ions, 1 988. 
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Vertical distribution of fish density measured during the hours of darkness in Kenai Lake, 
Alaska (Area 1: transects 1, 2, 3, 4) in September 1988. 
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Figure 6. Vertical distribution of fish density measured durin~ the hours of darkness in 
Kenai Lake, Alaska (Area 2: transects 1, 2, 3, 4) in September 1988. 
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Figure 7. Vertical distribution of fish density measured during the hours of darkness in 
Kenai Lake, Alaska (Area 3: transects 1, 2, 3, 4) in September 1988. 
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Figure 8. Vertical distribution of fish density measured during the hours of darkness in 
Kenai Lake, Alaska (Area 4: transects 1, 2, 3,4) in September 1988. 
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Figure 9. Vertical distribution of fish density measured during the hours of darkness in 
Kenai Lake, Alaska (Area 5: transects 1, 2, 3,4) in September 1988. 
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Figure 10. VertTca1 distribution of fish density measured during the hours of darkness in Skilak 
Lake, Alaska (Area 1: transects 1, 2, 3, 4) in September 1988. 
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Figure 11. Vertical distribution of fish density measured during the hours of darkness in Skilak 
Lake, Alaska (Area 2: transects 1, 2, 3, 4) in September 1988. 
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Appendix A1. Calibration and processing parameters used in cotlection and analysis of Kenai and 
S.kilak Lakes, Alaska, 1988 hydroacoustic data. 

Sounder 

Transducer 

Receiving sensitivity 
(dB/uP@1m) 

Source level (dB/uP@1m) 

TVG Crossover 

Receiver gain 

Beam width 

Wide beam dropoff 

Beam pattern factor 

Dual beam processor Correction multiplier 

Echo integrator 

Threshold 

Maximum half angle 
Pulse width criteria 

Bottom window 

Start depth 

B constant value 

Channel 1 

Channel 2 

Narrow 
Wide 

"A" coefficient 
"B" coefficient 

Average squared value 

Narrow beam 
Wide beam 

Narrow beam 
Wide beam 

Bottom 

-18 dB 

2.0 
7.0 

12.0 
17.0 
22.0 
27.0 
32.0 
37.0 
42.0 
47.0 
52.0 
57.0 
62.0 
67.0 
72.0 
77.0 
82.0 

-33-

-6 dB 
-6 dB 

Depth 
7.0 m 

12.0 m 
17.0 m 
22.0 m 
27.0 m 
32.0 m 
37.0 m 
42.0 m 
47.0 m 
52.0 m 
57.0 m 
62.0 m 
67.0 m 
n.o m 
77.0 m 
82.0 m 
97.0 m 

40 log R 
20 log R 

40 log R 
20 log R 

Narrow 

Maximun 
Minimun 
Maximum 

-165.90 dB 
-144.30 dB 

-166.25 dB 
-144.13 dB 

216.6 dB 

13.0 m 

o dB 

6 degree 
15 degree 

1.688 dB 
0.426 dB 

.0007513 

1.000 (OdB) 
1.035 (dB) 

200 mV (-64.5 dB) 
200 mV (-64.5 dB) 

5000 mV (-36.7 dB) 

40 

.7447 mS 

.2668 mS 

.5336 mS 

2.0 meters 

2.0 meters 

8.3 
1.9 
0.8 
0.44 
0.28 
0.19 
0.14 
0.11 
0.09 
0.07 
0.06 
0.05 
0.04 
0.04 
0.03 
0.03 
0.02 

ACE 6208559 

= 

= 

-

-
-



Appendix A.2. Average backscattering cross section (sigma) 
and target strength data by depth strata for 
all transects combined, Kenai Lake, Alaska, 1988. 

Target 
Depth Number Sigma Sigma Target' Strength 

Stratum of Mean Standard Strength Standard 
(m) Targets Deviation Mean Deviation 

(dB) (dB) 
-------------------------------------------------------------------
2.0 7.0 239 1. 224E-05 3.122E-05 -52.02 4.75 
7.0 12.0 682 8.502E-06 9.581E-06 -52.75 4.58 

12.0 17.0 1722 6.124E-06 7.324E-06 -53.94 4.31 
17.0 22.0 2073 4.876E-06 4.780E-06 -54.77 4.08 
22.0 27.0 1970 4.108E-06 3.245E-06 -55.29 3.76 
27.0 32.0 1588 4.559E-06 1. 219E-06 -55.44 3.79 
32.0 37.0 667 3.370E-06 2.501E-06 -56.02 3.58 
37.0 42.0 257 3.182E-06 2.686E-06 -56.27 3.41 
42.0 47.0 118 2.758E-06 1. 700E-06 -56.52 3.06 
47.0 97.0 55 2.634E-06 1.594E-06 -56.75 3.17 

Total 9371 5.148E-06 8.798E-06 -54.79 4.12 
-------------------------------------------------------------------
, Target strength determined from dual beam data collected 

in situ. 
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Appendix A.3. Average backscattering cross section (sigma) and 
target strength data by depth strata for all 
transects combined, Skilak Lake, Alaska, 1988. 

Target 
Depth Number Sigma Sigma Target1 Strength 

Stratum of Mean Standard Strength Standard 
(m) Targets Deviation Mean Deviation 

(dB) (dB) 
----------------------------------------------------------------------
2.0 - 7.0 477 1.025E-05 9.898E-06 -51.85 4.40 
7.0 - 12.0 2090 9.236E-06 9.869E-06 -52.33 4.42 

12.0 - 17.0 4162 7.452E-06 1. 257E-05 -53.45 4.47 
17.0 - 22.0 4640 6.247E-06 3.656E-05 -54.18 4.10 
22.0 - 27.0 3911 6.038E-06 1.547E-05 -54.51 4.16 
27.0 - 32.0 2511 5.768E-06 1.891E-05 -55.02 4.26 
32.0 - 37.0 1224 4.269E-06 4.089E-06 -55.35 3.91 
37.0 - 42.0 646 6.395E-06 6.128E-06 -53.71 4.12 
42.0 - 47.0 421 6.703E-06 5.549E-06 -53.38 4.10 
47.0 - 97.0 4400 7.091E-06 6.513E-06 -53.17 4.04 

Total 24482 6.767E-06 1.941E-05 -53.84 4.29 
----------------------------------------------------------------------
1 Target strength determined from dual beam data collected 

in situ. 
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Appendix A.~. Hydroacoustlc estimate 01 fish Inhabiting Area 1. Kenai lake. Alaska In 1988 based on Transect 1 Integrator output. 

Depth stratum Nulllber Standard NUmber Mean Fish Est lmated Coni Idence 
stratum v~!~~e Mean 01 Deviation A Integrator 01 Integrator Dens I t~ Number 01 llml ts 

(m) Sigma Echoes sigma constant Output Sequences Var lance (oo./m ) Fish var lance (9511) 

2.0 7.0" 3.8180E+07 1 .22~OE-05 239 3.1220E-05 3.5140E+00 1.9500E-05 10 3.8040E-l0 6.8540E-05 2.6167E+03 7.0340E+06 5.1980E+03 
7.0 12.0" 3.6550E+07 8.5020E-06 682 9.5810E-06 5. 0590E +00 I.8670E-06 10 I.5490E.I2 9. 4460E -06 3.4522E+02 5.3 I 90E +04 4.5200E+02 

12.0 17.0" 3.5950E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 7. 5050E -05 9 3. 1780E -09 5.2710E-04 I.8952E+04 2.0300£+08 2.7920E+04 
.. 17.0 22.0'· 3.5580E+07 4.8760E-06 2073 4.7800£-06 8.8220E+00 1 .49JOE-04 9 2. 5040E -09 I. 3170E-03 4.6860E+04 2.4770£+08 3.0840£+04 
• 22.0 27.0'· 3.5010£+07 4.1080E-06 1970 J.2450E-06 1.0470E+Ol 7.7130£-05 9 1.1700£-09 8.0760E-04 2.8272E+04 1. 5750E+08 2.4600£+04 
• 27.0 32.0· 3.2760E+07 4.5590E-06 1588 I.2190E-05 9.4350E+00 3.0500E-05 9 2.3450E-l0 2.8780E-04 9.4277E+03 2.2810E+07 9.3610E+03 

32.0 J7. O· 2.8020E+07 J.3700E-06 667 2.5010E-06 I. 2760E+OI 4.7540E-06 8 2.2600E-11 6.0670E-05 1. 6999E+03 2.8920E+06 3. J3JOE+03 
37.0 42. O· 1.0280E+07 3.1820E-06 257 2.6860E-06 I. 3520E+0 I I.9150E-07 7 3.6670E-I4 2.5880£-06 2.6613E+Ol 7.I020E+02 5.2230£+0 I 

• 42.0 47.0· 4.1090E+03 2.7580£-06 118 1.7000E-06 I.5600E+OI 0.0000£+00 I O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO 0.0000£+00 
• ~7.0 52.0· O.OOOOE+OO 2.6340E-06 55 I. 5940E-06 1.6J30E+OI O.OOOOE+OO 0 I. OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
.. 52.0 57.0· O.OOOOE+OO 2.6340E-06 55 I. 5940E-06 I. 6330E+0 I o .OOOOE+OO 0 I. OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO 
• 57.0 62.0· O.OOOOE+OO 2.6340E-06 55 I.5940E-06 I. 63JOE+OI O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO o .OOOOE.OO O.OOOOE+OO 0.0000£+00 

62.0 67.0" O.OOOOE+OO 2.6340E-06 55 I.5940E-06 1.6330E+Ol O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
67.0 72.0" O.OOOOE+OO 2.6340E-06 55 I.5940E-06 1.63JOE+OI O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE.OO 
72.0 77.0" O.OOOOE+OO 2.6340E-06 55 I.5940E-06 I. 6330£+01 O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77.0 82.0· o .OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6JJOE+OI O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82.0 87.0" O.OOOOE+OO 2.6340E-06 55 1 . 5940E -06 I.63JOE+OI O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 
87.0 92.0" O.OOOOE+OO 2.6340E-06 55 I.5940E-06 1.6J30E+OI O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 

.. 92.0 97.0·' O.OOOOE+OO 2.6340E-06 55 1.5940E-06 I.63JO£+Ol 0.0000£+00 0 1.0000£+00 0.0000£+00 0.0000£+00 0.0000£+00 0.0000£+00 
97.0 -102.0·' o .OOOOE+OO 2.6J40E-06 55 I .59~OE-06 1.6330E+01 O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO o .OOOOE+OO 

"TOTAL· 2.5230E+08 I. 0820E+05 .'+ or -" 4.9620E+04 

" 

" 
" 
" 

" 
" 

" 
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Appendix A. 5. Hydroacoustlc estimate of IIsh Inhabiting Area 1. Kenai Lake. Alaska In 1981 based on Transect 2 Integrator output. 

Depth stratUII /IIUII1ber Standard N,ullber Mean fish EstiMated confidence 
stratuM v~!~e Mean of Devlat Ion A Integrator of Integrator ~~~~~~) NUtIIber of Llllits 

(II) SigMa Echoes SigMa constant OUtput Sequences var lance Fish Var lance (95"') 

2.0 7.0· 3.5580E+07 1.2240E-05 239 3. 1220E-05 J.5140E+00 7.7J20E-04 7 1.6630E-07 2.7170E-OJ 9.666JE+04 2. 8540E+09 1.0470E+05 
7.0 12.0· 3.7600E+07 8.5020E-06 682 9. S810E-06 5.0590E+00 3.4100E-04 8 3.8HOE-08 1.7250E-03 6.4870E+04 1.4100E+09 7.J590E+04 

• 12.0 17.0· 3.6960E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 3.8770E-04 a 2.4140E-08 2.72JOE-OJ 1.0063E+05 1.6350E+09 7.9260E+04 
• 17.0 22.0" 3.6050E.07 4. H60E·06 2073 4.7800E·Oti a.8220E+00 5.0500E·04 a 1.961DE·08 4.4550E-OJ 1.6058E.OS 1.9950E.09 a.7540E.04 
• 22.0 27.0" 3.4250E+07 4.1DaOE·06 1970 3.2450E-06 1.0470E+Ol 6.5860E-04 a 2.7250E-07 6.1960E-03 2.3618E+05 3.S060E+l0 3.6700E.05 
• 27.0 32. O· 3.1010E+07 4.5590E-06 1588 1.2190E-05 9.4350E+00 1.3260E-04 8 4.5030E-09 1.2510E-03 3.8797E.04 J.9230E.08 3.8I20E.04 
• 32.0 37.0" 2.3070E.07 3.3700E-06 667 2.5010E-06 1. 2760E.01 O.OOODE.OO 6 O.OOOOE.OO O.OOOOE.OO o .ODDDE.OO O.OOODE+DD O.OOOOE.OO 
• 37.0 42.0" 1.27JOE.06 3. 1820E-06 257 2.U60E-06 1. 3520E+01 O.OOOOE.OO 4 O.OOODE.OO O.ODDOE.OD O.COODE.DO O.OOODhOO O.ODOOE.OO 
• 42.0 47.0" O.OOOOE.CD 2. H80E-D6 118 1.70DDE-D6 1.5600E.01 D.DDOOE+OO 0 I.OOOOE+OD O.OODOE+OD D.ODOOE+OO· O.DOOOE.OD O.OOODE.OO 
• 47.0 52.0" O.DODOE.OO 2.6340E-06 55 1.5940E-D6 1.6330E.01 a.aooaE.OO a 1. OOOOE+OO O.OOODE.OO D.OOODE.OO O.OOODE+DO O.ODDOE.OD 
• 52.0 57.0" O.OOOOE+OD 2.6340E-D6 55 1.5940E-06 1.63JDE'DI O.DDDDE.DO 0 I.DDDOE.OD D.OOOOE+OD O.ODDOE+OD D.OOODE.DO D.OOOOE'DO 
• 57.0 62.0" o .ODDDE+OO 2.6HDE-06 55 1.5940E-D6 1.633DE+01 O.DDOOE.OO 0 I.OOODE.DD O.ODDOE.OD D.OODOE+DO O.OODOE.OO O.OOOOE.DO 
• 62.0 67.0" O.OOOOE.OO 2.6340E-06 55 1.5940E-06 1.6330E.Ol O.OOOOE.OO 0 I.OOOOE.OO O.OOOOE.OO O.DOOOE.OO O.OOOOE.OO O.OOOOE'OO 
• 67.0 72.0· O.OOOOE.OO 2.6340E-06 55 1.5940E-D6 1.6330E.01 O.OOOOE.OO 0 I.OOOOE.OO O.OOOOE.OO O.OOODE.OO O.OOOOE.OO O.OOOOE.OO 
• 72.0 77.0· O.OOOOE.OO 2.6340E-06 55 1.5940E-06 1.6330E.01 O.OOOOE.OO 0 I.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE+DO O.OOOOE.oo 
• 77.0 82.0· O.OOOOE.OO 2.6340E-06 55 1. 5940E-06 1.6330E.01 O.OOOOE.OO 0 I.OOOOE.OO O.OOOOE.OO O.COOOE.OO O.OOOOE.OO O.OOOOE'OO 
·82.0 87.0· o .OOOOE.OO 2.6340E-06 55 1.5940E-06 1.6330E.01 o .OOOOE.OD 0 I.OOOOE.OO O.OOOOE.OO O.DOOOE.OO O.OOOOE.OO O.OOOOE.OO 
• a7.0 92.0" O.OOOOE.OO 2.6340E-D6 55 1.594DE-06 1.633DE.DI O.DDDDE.DD 0 I.OOOOE.DO D.DDODE.DD D.ODODE.DO O.DOODE.DD O.ODDDE'DO 
• 92.0 97.0" O.ODOOE.OO 2.6340E-06 55 1. 594DE-06 1.633De.Ol O.ODDDe.DO 0 1.00Doe.00 D.OOOOE.OO O.ODO·OhOD O.OOOOE.OO o.ooooe.oo 
• 97.0 -102.0· O.ODODE.DO 2.6HOE-06 55 1.5940E-D6 1.6330E.01 O.OOOOE.OO 0 I.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 0.00001+00 O.OOOOE.OO 

·TOTAL· 2. J580E.08 6.977JE.05 •• or 4.D810E.05 

-
-

-

-
-
-



I 
W 
0:> 
I 

» 
n 
rn 

'" N 
o 
(Xl 

\J1 

'" ..,:-

Appendix A.6. 

Depth 
stratUII 

(II) 

.. 2.0 7.0· · 7.0 12.0· 
• 12.0 17.0" 
• 17.0 22.0" 
• 22.0 27.0" 
• 27.0 32.0· 
• 32.0 37. O· 
• 37.0 42. O· 
·42.0 47.0· 
.. 47.0 52. O· 
• 52.0 57. O· 
.. 57.0 62. O· 
·62.0 67.0· 
·67.0 72.0· 
·72.0 77.0· 
·77.0 82.0· 
• 82.0 87.0· 
• 87.0 92. O· 
• 92.0 97.0· 
·97.0 -102.0· 

·TOTAl· 

Hydroacoustlc estimate of fish Inhabiting Area I. Kenai Lake. Alaska In 1988 based on Transect 3 Integrator output. 

Stratum NUmber Standard Number loIean Fish EstiMated confidence 
Va I If!1e loIean of Devlat Ion Integrator of Integrator Dens I t~ NUMber of Lilli IS 

(II ) Sigma Echoes 519M3 constant Dulpul sequences var lance (no./m ) fish var lance (9511) 

3.4740E+07 1.2240E-05 239 3.1220E-05 3.5140E+00 2.7130E-05 3 7.3600E·10 9.5340E-05 3.3122E+03 1.1270E+07 6.5800E+03 
3. 1 150E+07 8.5020E-06 682 9.5810E-06 5. 0590E +00 3.8790E·04 3 1.5050E-07 1.9630E-03 6.1125E+04 3.7430E+09 1.1990E+05 
2 .8130E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 I. 3160E-03 3 7.3920E-07 9.2430E-03 2.6003E+0' 2.8920E+10 3.3330E+0' 
2.1600E+07 4.8760E-06 2073 4.7800E-06 8. 8220E +00 3.9370E-04 3 7.3620E-08 3.4730E-03 7.502H+04 2.6770E+09 1.0140E+05 
I. 2540E+07 4.1080E-06 1970 3.2450E-06 1.0470E+01 7.5950E-05 2 1.2HOE-09 7.9530E-04 9.9739E+03 2.1720E+07 9.1340E+0) 
6.7580E+05 4.5590E-06 1588 I. 2190E-05 9.4350E+00 O.OOOOE+OO 2 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 3.3700E-06 667 2.5010E-06 I. 2760E+01 O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
o .OOOOE+OO 3.1820E-06 257 2.6860E-06 1.3520E+01 O.OOOOE+OO 0 I.OOOOE+OO O. DOOOE+OO O.OOOOE+OO D.OOODE+OD o .0000E+00 
O.ooOoE+OO 2.758DE-06 118 1.7000E-06 1.5600E+01 O.oOOOE+OO 0 1.0000E+00 o.OoOOE+OO o.oOOOE+OO o.OOOOE+oO 0.0000E+00 
O.OOOOE+OO 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.oOoOE+OO 0 1.0000E+00 O.OOOOE+OO O.oOOoE+OO O.OOOOE+OO o .OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OOOOE+oO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOE+OO 0 I.OOOOE+OO O.OOO·OE+OO O.OOO·OE+OII' O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 I. 6330E+01 o .OOOOE+OO 0 I. OoOOE +00 O.OOOOE+OO o .OOOOE+OO o .OOOOE+OO o .OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOE+OO 0 1.0000E+00 O.OOOoE+OO o.OoUoE+OO 0.0000E+00 O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 I. 5940E-06 1.6330E+01 o .OOOOE+OO 0 1.0000E+00 0.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
o .OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 0 I. OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.ODOOE+OO 
0.0000E+00 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOE+OO 0 I.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

1.2880£+08 4.0947E+05 .+ or _. 3.6860E+05 

-
-
-
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Appendix A.7. 

Depth 
SIr.tUII 

(II.) 

.. 2.0 7.0" ., 
7.0 12.0" 

12.0 17.0" 
17.0 22.0" 
22.0 27.0" 
27.0 32.0" 
32.0 37.0" 
37.0 42.0" 
42.0 47.0" 
47.0 52. o· 

• 52.0 57.0· 
57.0 62.0· 
62.0 67.0" 
67.0 72.0· 

"72.0-77.0" 
77.0 82.0" 
12.0 87.0· 

• 87.0 92. o· 
92.0 97.0· 
97.0 -102.0" 

"TOTAL· 

HYdroacoustlc estimate 0' fish Inhabiting Area I. Kenai Lake. Alaska In 1988 based on Transect 4 Integrator output. 

Stratum NUmber standard Number lIIean f Ilh fit h.ated con"dence 

v1!~~e Mean 0' Deviation A Integrator 0' Integrator Denllt~ NUmber 0' L"lmltl 
Sigma Echoes Slg"", conltant output sequences Var lance (no./1I ) fllh var lance (9511) 

3.7740E+07 I. 2240E-05 239 3. 1220E-05 3.5140E+00 1.4430E-05 8 2.0820E-l0 5.0700E-05 1.9134E+03 3.7610E+06 3.8010E+03 
3.6770E+07 8.5020E-06 682 9.5810E-06 5.0590E+00 3.1520E-04 8 I. 5960E-08 1.5950E-03 5.8637E+04 5.5840E+08 4.6320E+04 
3.4190E+07 6,1240E-06 1722 7.3240E-06 7.0240E+00 1. 1250E-04 8 2.5380E-09 7.9040E-04 2.7024E+04 1.4700E+08 2.3760E+04 
3.0410E+07 4.8760E-06 2073 4.7800E-06 8.8220E+00 I. 6730E-04 8 1.8370E-09 1.4760E-03 4.4880E+04 1.3310E+08 2.2610E+04 
2.8040E+07 4.1080E-06 1970 3.2450E-06 I. 0470E+Ol 1.5990E-03 7 8.4080E-07 1.6740E-02 4.6938E+05 7.2550E+l0 5.2790E+05 
2.3160E+07 4.5590E-06 1588 I. 2190E-05 9.H50E+00 2.3UOE-04 6 2.5490E-08 2.2490E-03 5.2090E+04 I. 2290E+09 6.8nOE+04 
1.4960E+07 3.3700E-06 667 2.5010E-06 I. 2760E+Ol 2.9000E-05 5 5.5520E-l0 3.7010E-04 5.5381E+03 2.0280E+07 8.8270E+03 
6.5940E+06 3. 1820E-06 257 2. 6860E -06 1.3520E+01 O.OOOOE+OO 3 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
6.0080E+05 2.7580E-06 118 1.7000E-06 1.5600E+Ol O.OOOOE+OO 1 0.0000£+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 I. 6330£+01 0.0000£+00 0 I.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
0.0000£+00 2.6340E-06 55 1.5940E-06 I. 6330E+0 I O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 I. 6330E +0 I O.OOOOE+OO 0 1.0000£+00 0.0000£+00 o .OOOOE+OO O.OOOOE+OO O,OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330£+01 O.OOOOE+OO 0 I.OOOOE+OO o .OOOOE+OO o .OOOOE+OO o .OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 0.0000£+00 0 1.0000£+00 O.OOOOE+OO o .OOOOE+OO o .OOOOE+OO O.OOOOE+OO 
o .OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 0.0000£+00 0 1.0000£+00 o .OOOOE+OO o .OOOOE+OO o .OOOOE+OO o .OOOOE+OO 
O.OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 
o .OOOOE+OO 2.6340E-06 55 1.5940E-06 1.6330E+01 0.0000£+00 0 1.0000£+00 o .OOOOE+OO o .OOOOE+OO 0.0000£+00 a .OOOOE.OO 
O.OOOOE+OO 2.6340E-06 55 1,5940E-06 1.6330E.01 0.0000£+00 0 1.0000E.00 o .OOOOE.OO 0.0000£+00 O.OOOOE.OO O.OOOOE.OO 
O.OOOOE.OO 2.6340£-06 55 1.5940£-06 I. 6330E+01 O.OOOOE.OO 0 I. 0000£'00 O.OOOOE+OO 0.0000£+00 0.0000£.00 0.0000£.00 
0.0000£.00 2.6340E-06 55 1.5940£-06 1.6330E+01 0.0000£+00 0 1.0000£.00 O.OOOOE.OO O.OOOOE+OO O.OOOOE.oO O.OOOOE.oo 

2.1250E+08 6.5946E+05 • + or 5.3550£+05 
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APpend I x A. 8 • 

Depth 
stratUtll 

(m) 

2.0 7.0" 
7.0 12.0" 

12.0 17.0" 
17.0 22.0" 
22.0 27.0" 

.. 27.0 32.0" 
32.0 37.0" 
37.0 42.0" 
42.0 47.0" 
47.0 52.0" 

- 52.0 - 57.0" 
57.0 62.0" 
62.0 67.0" 
67.0 72.0" 
72.0 77 .0" 
77.0 82.0" 
82.0 87.0" 
87.0 92.0" 
92.0 97.0" 
97.0 -102.0" 

"TOTAl-

Hydroacoustlc estimate of fish Inhabiting Area 2. Kenai lake. Alaska In 1988 based on Transect 1 Integrator output. 

Stratum NUmber standard Number Mean fl sh Est lmated Confidence 
vol~me Mean of Devlat Ion Integrator of Integrator Dens It~ NUmber of lIIIII ts 

( .. ) Sigma Echoes Sigma Constant output sequences var lance (no., .. ) fish var lance (9511) 

5.7740E+07 1.2240E-05 239 3.1220E-05 3.5140E+00 1.0570E-04 12 9.0520E-09 3.7140E-04 2.1447E+04 3.8520E+08 3.8470f+04 
5.5450E+07 8.5020E-06 682 9.5810E-06 5.0590E+00 8. 0330E -05 12 2 .0860E~09 4.0640E-04 2.2536f+04 1.6510E+08 2.5190f+04 
5.3030E+07 6.1240E-06 1722 7.3240E-06 7. 0240E +00 2.4500E-04 12 8.5200E-09 1.7210E-03 9.1240h04 1.1890E+09 6.7580E+04 
5.0680E+07 4.8760E-06 2073 4.7800E-06 8.8220E+00 5. 6600E -05 II I. 3100E-09 4.9930E-04 2.5305E+04 2.6230E+08 3.1740E+04 
4.3690E+07 4.1080E-06 1970 3.2450E-06 1.0470E+01 3. 5200E -05 II 2.5130E-10 3.6860E-04 1.6105E+04 5.2680E+07 1.4230E+04 
4.1300E+07 4.5590E-06 1588 I. 2190E-05 9.4350E+00 I. 4490E-05 9 6.4760E-11 1.3670E-04 5.6448h03 9.9750E+06 6.1900E+03 
3.9470E+07 3.3700E-06 667 2.5010E-06 I. 2760hOl 7.1750E-06 8 3.8610E-1I 9. 1580E-05 3.6147E+03 9.8100E+06 6.1390E+03 
3.7610E+07 3.1820E-06 257 2.6860E-06 I. 3520E+01 I. 0960E-05 8 7.2120E-1I 1.4810E-04 5.5705E+03 1.8730E+07 8.4830E+03 
3.5590E+07 2.7580E-06 118 1.7000E-06 I. 5600E+01 2.9060E-07 8 8.4420E-14 4.5310E-06 1.6127E+02 2.6090£+04 3.1660E+02 
3.2780E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 2.9440E-07 7 8.6690E-14 4.8080E-06 1.5760E+02 2.5000E+04 3.0990E+02 
3.0540E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OOOOhOO 7 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
2.9480E+07 2.6340E-06 55 I. 5940E-06 1.6330E+Ol O.OOOOE+OO 7 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOhOO 
2.8620£+07 2.6340E-06 55 1.5940E-06 I. 6330hOl O.OOOOE+OO 6 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO 
2.7710E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 o .OOOOE+OO 6 0.0000£+00 o .OOOOE+OO o .OOOOE+OO 0.0000£+00 o .OOOOE+OO 
2.7180E+07 2.6340E-06 55 1.5940E-06 I. 6330E+Ol O.OOOOE+OO 6 O.OOOOE+OO O.OOOOE+OO O.OOOOhOO O.OOOOE+OO O.OOOOE+OO 
2.6470E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOhOO 6 o .OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
2.5370E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 0.0000£+00 6 O.OOOOE+OO O.OOOOE+OO O.OOOOhOO o .OOOOE+OO O.OOOOE+OO 
2.4730E+07 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOE+OO 6 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 
2.4010£+07 2.6340E-06 " 1.5940£-06 I. 6330£ +0 I O.OOOOE+OO 6 O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 0.0000£+00 
2.2590E+07 2.6340E-06 '5 1.5940E-06 1 . 6330E +0 1 O.OOOOE+OO 6 O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

7.1400E+08 1.9178£+05 "+ or -" 8.9660E+04 
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APpend I x A, 9 , 

Depth 
StralUra 1., 

· ~,O • 7, o· - 7,0 12,0· 
• 12.0 17,0· 
• 17.0 22.0· 
• 22.0 27.0· 
• 27.0 32.0· 
• 3~.0 37.0· 
• 37.0 42.0· 
• 42.0 47,0· 
·47.0 52.0· 
• 52.0 57.0· 
.. 57.0·62.0· 
.. 61.0 67,0· 
.. 67.0 72.0· 
·72,0 77.0· 
·77,0 82.0· 
• 82.0 87.0· 
• 87.0 92. O· 
- 92.0 - 97,0· 
• 97.0 -IO~.O· 

·TOTAl" 

Hydro.coustlc estlnoate 01 IIsh Inhabiting Alea ~. Kenai lake. Alaska In 1988 based on Transect Integrator output. 

stratUtll NUMber Standard Nullber Mean Fish Est lnoated Conlldence 
vo I!r,e Mean 01 Devlat Ion A Integrator 01 Integrator Dens I t~ NUmber 01 lIlIlts 
(. I 5 I onoa Echoes Sigma constant output sequences var lance (no.l. I Fish var lance (95'" 

5.8750Eo07 I. ~~40E-05 ~39 3.12~OE-05 3.5140EoOO ~.4710E-05 14 4.8110E-10 8.6880E-05 5.1042Eo03 .1~~OEo07 9. 0~80Eo03 
5.7890Eo07 8. 50~OE-06 682 9.5810E-06 5.0590EoOO I. ~570E-04 14 1.4080E-09 6.3610E-04 3.6822E+04 I. ~330Eo08 2. 1770E+04 
5,7650Eo07 6. 1240E-06 171~ 7.3240E-06 7.0240E+00 4.2630E-05 14 4.4080E-l0 2.9940E-04 I. 7262Eo04 7.2520Eo07 1.6690E+04 
5.7040E+07 4.8760E-06 2073 4.7800E-06 8.8220EoOO I. 4410E-04 13 1.5880E-09 1.2710E-03 7.2493E+04 4.0440Eo08 3.9420E+04 
5.6100E+07 4,1080E-06 1970 3.2450E-06 1.0470EoOl 7.7600E-05 13 1.3200E-09 8.1260E-04 4.5587E+04 4.5620E+08 4.1860Eo04 
5.4940E+07 4.5590E-06 1588 1.2190E-05 9.4350E+00 4.4690E-05 \3 1.1700E-09 4.2170E-04 2.3167E+04 3.1670Eo08 3,4880Eo04 
5.2990E+07 3.3700E-06 667 2.5010E-06 I. 2760E+01 I. 5670E-05 \3 6.0870E-II 2.0000E-04 I. 0595Eo04 2.7930E+07 1.0360Eo04 
5,0560Eo07 3. 1820E-06 257 2.6860E-06 1,3520EoOI 7.7850E-06 1~ 2.2680E-II 1.0520E-04 5.3204E+03 I. 0670E.07 6.4030Eo03 
4,8160E+07 2.7580E-06 118 1.7000E-06 I. 5600E+Ol 1.0900E-06 12 1. 1880E-12 1.7000E-05 8.1858E+02 6.7220E+05 1.6070E+03 
4.6240Eo07 2,6340E-06 55 1.5940E-06 1.6330(+01 O.OOOOE+OO 12 O.OOOOE+OO O.OOOOE+OO O.OOOOEoOO O.OOOOE+OO O.OOOOE+OO 
4.5430E+07 2,6340E-06 55 I. 5940E-06 1.6330E+01 2.5680E-08 II 6.5960E-16 4.1940E-07 I. 905H+Ol 3.6550E+02 3.7470E+Ol 
4.4580Eo07 2,6340E-06 55 1,5940E-06 1.6330E+01 2.1I10E·07 II 4.7570E-U 3.5620E-06 1. 5877Eo02 2.5380E+04 3.1220E+02 
4,3750E+07 2.6340E·06 55 I. 5940E-06 1,6330(+01 O.OOOOE+OO II O.OOOOE+OO o ,0000EoOO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
4.2370Eo07 2.6340E-06 55 I. 5940E-06 1,6330E+01 O.OOOOEoOO II o .OOOOE+OO O.OOOOE+OO 0.0000(+00 O.OOOOE+OO O.OOOOE+OO 
4.1430E+07 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOEoOO II O.OOOOE+OO O.OOOOE+OO O,OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
4.0680E+07 2,6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO II O.OOOOE+OO O.OOOOE+OO O,OOOOE+OO O.OOOOE.OO O.OOOOE+OO 
3.8600E+07 2.6340E-06 55 1.5940E-06 1,6330(+01 1.0070E-08 10 1,0150E-16 1,6450E-07 6.3498EoOO 4.0590EoOl 1.2490E+Ol 
3.7540E+07 2.6340E-06 55 I. 5940E-06 1.6330E+Ol O.OOOOE.OO 9 o .0000EoOO O.OOOOE+OO O.OOOOE+OO 0.0000(+00 o .OOOOE+OO 
3.6830E+07 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOE+OO 9 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o • OOOOE oD,D 
3.4230E+07 2,6340E-06 55 1.5940E-06 1,6330E+Ol O.OOOOE+OO 9 O.OOOOE+OO o .OOOOE+OO O.OOOOE+O,O o ,OOOOE+OO O.OOOOE+OO 

9.457E+08 2. 1735E+05 ". or -" 7.4210E+04 
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Appendix A.l0. HYdroacoustic estilllate of fish Inhabiting Area 2. Kenai lake. Alaska In 1988 based on Transect 3 Integrator output. 

Depth stratUt1l Number standard Number Mean Fish Estllllated confidence 
Stratum v~~~~e Mean of Devlat Ion A Integrator of Integrator Denslt~ NUmber 0' llilits 

(m) Sigma Echoes Sigma Constant output sequences var lance (no./m ) Fish variance (95%) 

2.0 7.0- 5.9120E+07 1.2240E-05 239 3. 1220E-05 3.5140E+00 7.1090E-05 13 2.8470E-09 2.4980E-04 1.4771f+04 1.2880E+08 2.2250E+04 · 7.0 12.0· 5.8680E+07 8.5020E-06 682 9.5810E-06 5.0590E+00 9.1800E-05 13 2.5110E-09 4.6450E-04 2.7253E+04 2.2260£+08 2.9250E+04 
• 12.0 17.0· 5.8080E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 8.5370E-05 13 1.0770E-09 5.9960E-04 3.4826£+04 1. 8020E+08 2.6310E+04 
• 17.0 22.0· 5.7370E+07 4.8760E-06 2073 4.7800E-06 8.8220E+00 8.5870E-05 13 1.2210E-09 7.5750E-04 4.3455£+04 3.1360E+08 3.4710E+04 

22.0 27.0· 5.6510E+07 4.1080E-06 1970 3.2450E-06 1.0470E+Ol 3.8420E-05 13 1.8710E-l0 4.0230E-04 2.2731E+04 6.5690E+07 1. 5890E +04 
• 27.0 32.0· 5.5520E+07 4.5590E-06 1588 1. 2190E-05 9.4350E+00 6.9120E-05 13 7.5490E-l0 6.5220E-04 3.6209E+04 2.1300E+08 2.8610E+04 
- 32.0 - 37.0· 5.4580E+07 3.3700E-06 667 2.5010E-06 1.2760E+Ol 7.6890E-06 13 2.4330E-l1 9.8140E-05 5.3565E+03 1. 1830E+07 6.7420E+03 
- 37.0 - 42.0- 5.3730E+07 3.1820E-06 257 2.6860E-06 1 . 3520E+0 1 1.6580E-07 13 2.7480E-14 2.2410E-06 1.2040E+02 1.4540E+04 2.3630£+02 
·42.0 47.0· 5.2920E+07 2.7S80E-06 118 1.7000E-06 1 . 5600E+0 1 1. 8240E-06 13 3.1950E-12 2.8450E-05 1.5058E+03 2.1840E+06 2.8960E+03 
·47.0 52.0- 5.2110E+07 2.6340E-06 55 1.5940E-06 1 . 6330E+0 I 0.0000£+00 13 O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO 
• 52.0 57.0- 5.1440E+07 2.6340E-06 55 1.5940E-06 I . 6330E +0 I 2.3520E-08 12 5.5300E-16 3.8400E-07 1.9752E+01 3.9270E+02 3.8840E+01 
·57.0 62.0· 5.0390E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 6.0270E-08 12 3.6330E-15 9.8430E-07 4.9595£+01 2.4760E+03 9.7530£+01 
·62.0 67.0· 4.9600E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol o .OOOOE+OO 12 O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

67.0 72.0- 4.8260E+07 2.6340E-06 55 1.5940E-06 1.6330£+01 O.OOOOE+OO 12 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
.. 72.0 77.0· 4.5360£+07 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 11 o .OOOOE+OO O.OOOOE+OO O. OOO'OE +00 O.OOOOE+OO O.OOOOE+OO 
• 77.0 82.0- 4.4290E+07 2.6340E-06 55 1.5940E-06 1. 6330E+0 I o .OOOOE+OO 11 O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
• 82.0 87.0- 4.2680E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 o .OOOOE+OO 11 O.OOOOE+OO 0.0000£+00 o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
.. 87.0 92.0· 4.0410E+07 2.6340E-06 55 1. 5940E-06 1.6330E+01 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

92.0 97.0" 3.9010E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 1.0390E-08 10 1.0790E-16 1.6960E-07 6.6162E+00 4.4070E+01 1.3010E+Ol 
.. 97.0 -102.0- 3.7160E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 o .OOOOE+OO 9 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 

-TOTAL· 1.0070E+09 1.8630E+05 "+ or -" 6.6120£+04 
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APpendix A.l1. ttydroacoustlc estimate 01 !Ish Inhabiting Area 2. Kenai lake. Alaska In 1988 based on Transect 4 Integrator output. 

Depth stratUtll NUmber Standard Number Mean fish Estimated conI I dence 
stratull v~!~~e Mean 01 Devlllion A Integrator 01 Integrator Dens It~ NUlllber 01 limits 

(M) s I 0fII EchOes Sigma Conllant output Sequences var lance (no./M ) fish Var lance (95%) 

2.0 7.0" 5.9260£+07 1.2240£-05 239 3.1220£-05 3.5140£+00 1.5300£-04 13 1.4220£-08 5.3760£-04 3.1860£+04 6.4450E+08 4.9760£+04 
7.0 12.0" 5.esOOE+07 8.5020£-06 682 9.5810£-06 5.0590£+00 4.4280£-05 13 7.1060£-10 2.2400£-04 1.3173£+04 6.3220£+07 1.5580£+04 

12.0 17.0" 5. a2aO£+07 6.1240£-06 1722 7.3240£-06 7.0240£+00 2.0180£-04 13 4.6020£-09 1.4170£-03 a.2597£+04 7.7680£+Oa 5.4630£+04 
17.0 22.0" 5.76aO£+07 4.8760£-06 2073 4.7aOO£-06 a .a220£+00 1.2290£-04 12 2.2110£-09 l.oa40£-03 6.2522£+04 5.7430£+08 4.6970£+04 
22.0 27.0" 5.6aaOE+07 4.loaO£-06 1970 3.2450£-06 1. 0470£+01 1.0690£-04 12 1.5300£-09 1.1190£-03 6.3663£+04 5.4410£+oa 4.5720£+04 
27.0 32.0" 5.6180£+07 4.5590£-06 1588 1.2190£-05 9.4350£+00 3.a710£-05 12 2.5410£-10 3.6520£-04 2.0518£+04 7.3290£+07 1.6780£+04 
32.0 37.0" 5.5430£+07 3.3700£-06 667 2.5010£-06 I. 2760£+01 7.4640£-06 12 1.97aOE-11 9.5270£-05 5.2a09£+03 9.9230£+06 6. 1740E+03 
37.0 42.0" 5.4740£+07 3.1820£-06 257 2.6860£-06 1.3520£+01 l.oa50£-05 12 6.6890£-11 1.4670£-04 a .0303£+03 3.6810£+07 1.1890E+04 
42.0 47.0" 5.4070£+07 2.75aO£-06 lIa I. 7000£-06 I. 5600£+0 I 6.4170£-07 12 2.3160£-13 I. 0010E-05 5.4111£+02 1.6560£+05 7.9770£ +02. 
47.0 52.0" 5.3290£+07 2.6340£-06 55 1.5940£-06 I. 6330E+01 O.OOOOE+OO 12 0.0000£+00 O.OOOOhOO o .OOOOE+OO 0.0000£+00 0.0000£+00 
52.0 57.0" 5.2480E+07 2.6340£-06 55 I. 5940£-06 1.6330£+0 I o .OOOOE+OO 12 o .OOOOE+OO 0.0000£+00 0.0000£+00 0.0000£+00 O.OOOOE+OO 

.. 57.0" 62.0" 5.1810E+07 2.6340£-06 55 I. 5940£-06 1.6330E+01 0.0000£+00 12 O.OOOOhOO O.OOOOE+OO 0.0000£+00 0.0000£+00 O.OOOOhOO 
62.0 67.0" 5.0300E+07 2.6340E-06 55 1.5940£-06 1.6330£+01 0.0000£+00 12 0.0000£+00 0.0000£+00 0.0000£+00 0.0000£+00 0.0000£+00 
67.0 72.0" 4.7260£+07 2.6340£-06 55 I. 5940£-06 1.6330£+01 O.OOOOE+OO II 0.0000£+00 0.0000£+00 o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
72.0 77.0" 4.4680E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OOOOE+OO II 0.0000£+00 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77.0 82.0" 4.3310£+07 2.6340E-06 55 I. 5940E-06 1.6330E+01 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO 

- 82.0 - 87.0" 4.2710E+07 2.6340E-06 55 1.5940E-06 1.6330£+01 O.OOOOE+OO 9 O.OOOOhOO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO 
87.0 92.0" 4.2340E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 1.1130E-07 9 .. 2400E-14 I. a 180£-06 7.6975E+01 5.9650E+03 1.5140E+02 
92.0 97.0" 4.0580E+07 2.6340E-06 55 I. 5940E-06 I. 6330£+0 I 4.2230£-08 9 1.7830£-15 6.8960£-07 2.798IE+01 7.8810£+02 5.5020E+Ol 
97.0 -102.0" 3.8300£+07 2.6340£-06 55 1.5940£-06 .. 6330£+01 0.0000£+00 9 o .OOOOE+OO 0.0000£+00 0.0000£+00 0.0000£+00 0.0000£+00 

"TOTAL" 1.0180E+09 2.8829£+05 "+ or -- 1.0230£+05 
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Appendix A.12. Hydroacous\lc estlnoate 01 fish Inhabiting Area 3. Kenai Lake. Alaska In 1988 based on Transect 1 Integrator output. 

Depth stratum NUmber standard NUmber Mean fish Est lmated conlldence 
Stratum vol~e Mean 01 Deviation A Integrator 01 Integrator oenslt~ NUmber 01 L1.1 IS 

(m) (m ) Sigma Echoes Sigma constant output sequences var lance (no./m ) fish var lance (95l1) 

2.0 7.0· 5.2390E+07 1. 2240E-05 239 3.1220E-05 3.5140E+00 2.1120E-04 9 3.7470E-08 7.4210E-04 3.8875E+04 1.3110E+09 7.0970h04 
7.0 12.0· 5. 1980E +07 8.5020E-06 682 9.5810E-06 5.0590E+00 6.6070E·04 9 5. 3450E ·08 3. H30E-03 1.7375E+05 3.7530h09 1.2010h05 

12.0 17.0" 5.1460E+07 6. 1240E-06 1722 7.3240E-06 7.0240E+00 5.6300E-04 9 2.4610E-08 3.9540E-03 2.0347E+05 3.2490E+09 1.1170h05 
• 17.0 22.0" 5.0870E+07 4.8760E-06 2073 4.7800E-06 8.8220E+00 6.7760E-04 9 2.4270E-08 5.9770E-03 3.0407E+05 4.9300E+09 1.3760E+05 

1 .. 22.0 27.0" 5. 0270E +07 4.1080E-06 1970 3.2450E-06 1. 0470E +0 1 4.5040E-04 9 5.4290E-09 4.7160E-03 2.3710E+05 1. 5220E+09 7.6470E+04 

+>0 .. 27.0 .. 32.0" 4.9640E+07 4.5590E-06 1588 1. 2190E-05 9.4350hOO 3.6460E-04 9 1. 6800E -09 3.4400E-03 1.7079E+05 5.0000E+08 4.3830E+04 
..;::. .. 32.0 37.0" 4. 8850E +07 3.3700E-06 667 2.5010E-06 1 . 2760E+0 1 1.5730E·04 9 6.0250E-l0 2.0070E-03 9.8056E+04 2.4220E+08 3.0500E+04 
I • 37.0 42.0· 4.8200E+07 3. 1820E-06 257 2.6860E-06 1. 3520E+Ol 8.0890E-05 9 2.5150E-l0 1.0930E-03 5.2702E+04 1.1450E+08 2.0970E+04 

42.0 47:0" 4.7380E+07 2.7580E-06 118 1.7000E-06 1. 5600E+0 1 1.6920E-05 9 1. 4370E· 11 2.6390E-04 1. 2502E+04 8.3490E+06 5.6630E+03 
·47.0 52.0· 4.6280E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol 1.5670E-05 9 6.2840E-l1 2.5580E-04 1.1839E+04 3.6820E+07 1. 1890E+04 

52.0 57.0· 4.5360E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol 1.9310E-06 9 3.0570E-12 3. 1530E-05 1.4302E+03 1.6910E+06 2.5480E+03 
57.0 62.0· 4.4470E+07 2.6340E-06 55 1.5940E-06 1. 6330E+0 1 O.OOOOE+OO 9 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO 

.. 62.0 67.0· 4.3120E+07 2.6340E-06 55 1.5940E-06 1. 6330E+Ol O.OOOOhOO 9 O.OOOOhOO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOhOO 
• 67.0 72.0· 4.1740E+07 2.6340E-06 55 1. 5940E-06 1. 6330E+Ol O.OOOOE+OO 8 O.OOOOhOO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOO'OhOO 
• 72.0 77 .0· 4.0580E+07 2.6340E-06 55 1. 5940E-06 1. 6330E+Ol O.OOOOhOO 8 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
·77.0 82.0· 4.0180h07 2.6340E-06 55 1. 5940E-06 1. 6330E+0 1 O.OOOOhOO 8 O.OOOOE+OO o .0000hOO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
• 82.0 87.0· 3.9300E+07 2.6340E-06 55 1'5940E-06 1. 6330E+Ol O.OOOOhOO 8 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 
·87.0 92.0· 3. 8460E +07 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OOOOE+OO 7 O.OOOOE+OO o .OOOOE+OO O.OOOOEoOO 0.0000£+00 O.OOOOhOO 
.. 92.0 97.0" 3. 7930E +07 2.6HOE-06 55 1. 5940E-06 1. 6330E+0 1 4.0530E·08 7 7.9120E-16 6.6190E-07 2.5110£+01 3.0780£+02 3.4390E+Ol 
• 97.0 -102.0· 3.6780E+07 2.6340E-06 55 1. 5940E-06 1. 6330E+Ol O.OOOOE+OO 7 O. OOOOE +0,0 O.OOOOE+OO O.OoOOE+oO O.OOOOE+OO O.OOOOE+OO 

·TOTAl" 9.0520E+08 1. 3046E+06 "+ or -" 2.4530E+05 
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Appendix A.13. HYdroacoustlc estimate of IIsh Inhabiting Area 3. Kenai lake. Alaska In 1988 based on Transect 2 Integrator output. 

--.----------.-.------ .--.------~----.----

Depth stratum NUmber Standard NUIIber Mean fish Est I ilia ted Conf Idence 
Stratum Volume Mean of Devlat Ion A Integrator of Integrator Dens I tx NUmber of Llml ts 

(m) (m3) Sigma Echoes Sigma constant OUtput Sequences var lance (no./m ) Fish var lance (95") 

2.0 7. O· 5.0050E+07 1.2240E-05 239 3.1220E-05 3.5HOE+00 6.5580E-04 12 5.2130E-08 2. JOSOE-03 1.1533E+05 1. 9HOE+09 8.7090E+04 
7.0 t2.0" 4.8500E+07 8.5020E-06 682 9.5810E-06 5.0590E+00 9.1750E-04 t2 6.3630E-08 4.6420E-03 2.251H+05 3.9260E+09 I. 2280E+05 

.. 12.0 17.0" ~.7860E+07 6'.1240E-06 1722 7.3HOE-06 7.0HOE+00 1 . 3270E -03 12 ~. 9970E-08 9.3220E-03 ~.~618E+05 5.8120E+09 1. 49~OE+05 
17.0 22.0" ~. 7010E+07 ~. 8760E-06 2073 ~. 7800E-06 8. 8220E +00 1.6410E-03 11 8. 50~OE-08 I.H70E-02 6.8040E+05 1.~840E+l0 2.3880E+05 

• 22.0 27.0" ~. 6430E+07 4.1080E-06 1970 3.2450E-06 1. 0470E+0 I 5.0410E-04 11 2.9330E-09 5.2780E-03 2.4507E+05 7.1220E+08 5.2310E+04 
• 27.0 32.0· 4.5950E+07 4.5590E-06 1588 1. 2190E-05 9. 4350E +00 3.3400E-04 11 2.1040E-08 3.1520E-03 1. H82E+05 ~. 0490E+09 1. 2470E+05 
• 32.0 37.0" 4.5490E+07 3.3700E-06 667 2.5010E-06 1. 2760E+OI 8.2740E-05 11 3.6550E-l0 1.0560E-03 4.8039E+04 1.2510E+08 2.1920E+04 
• 37.0 ~2.0· 4.4830E+07 3. 1820E-06 257 2.6860E-06 1.3520E+OI 1.9110E-05 II 2.2980E-Il 2. 5830E-0~ 1. 1580E+04 8.8130E+06 5.8190E+03 
• 42.0 H.O· 4 .~350E+07 2.7580E-06 118 1.7000E-06 1. 5600E+0 I 5.3330E-06 II 5. 91~OE-12 8.3170E-05 3.6886E+03 2.8730E+06 3'.3220E+03 
.. ~7.0 52. O· ~. 3750E+07 2.6340E-06 55 1.5940E-06 1.6330E+OI 5.1640E-06 11 1.1610E-ll 8. ~330E-05 3.6893E+03 6.0190E+06 ~. 8090E+03 
• 52.0 57.0· 4.3180E+07 2.6340E-06 55 I . 59~OE-06 1. 6330E+0 I O.OOOOE+OO 11 o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
• 57.0 62.0· 4.2540E+07 2.6340E-06 55 1.5940E-06 I. 6330E+0 I O.OOOOE+OO II O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
• 62.0 67.0· ~.2100E+07 2.6340E-06 55 1.5940E-06 1.6330E+OI O.OOOOE+OO 11 O.OOOOE+OO O.OOOOE+OO O.DODOE+OO O.OOOOE+OO O.OOOOE+OO 
.. 67.0 72.0· 4.1690E+07 2.6340E-06 55 1.5940E-06 1.6330E+OI o .OOOOE+OO 11 O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
• 72.0 77 .0· ~.0180E+07 2.6340E-06 55 I .5940E-06 1.6330E+OI a .OOOOE+OO 11 O.OOOOE+OO O.ooaOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
• 77.0 82.0" 3.9870E+07 2.6340E-06 55 1.5940E-06 1. 6330E+0 I o .OOOOE+OO 10 O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
.. 82.0 87.0" 3.9650E+07 2.6340E-06 55 I .5940E-06 1.6330E+OI a .OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
.. 87.0 92. O· 3.6540E+07 2.6340E-06 55 1.5940E-06 1.6330E+OI O.OOOOE+OO 10 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

92.0 97.0· 3. 3390E +07 2.6340E-06 55 I . 5940E -06 1.6330E+OI a .OOOOE +00 9 a .OOOOE+OO a .OOOOE+OO a .DOOOE+OO O.OOOOhOO a .OOOOE+OO 
.. 97.0 -102.0" 3.3030E+07 2.6340E-06 55 1.5940E-06 1.6330E+OI a .OOOOE+OO 8 O.OOOOE+OO O. OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

"lOTAI. 8.5640E+08 I. 9239l +06 "+ or .. 3.4760l_05 
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Appendl. A.15. 

Del>th 
Stratum 

(M) 

2.0 7.0" 
7.0 12.0" 

.. 12.0 17 .0" 

.. 17.0 22.0" 

.. 22.0 27.0" 
• 27.0 32.0' 

32.0 37.0' 
• 37.0 42.0' 
• 42.0 47.0' 
.. 47.0 52.0" 
.. 52.0 57.0' 
• 57.0 62.0· 
• 62.0 67. o· 
.. 67.0 72.0' 
• 72.0 77 .0· 
• 77.0 82. O· 
• 82.0 87.0" 
.. 87.0 92. O· 
.. 92.0 97. O' 
·97.0 -102.0" 

·TOTAL .. 

HYdroaeouSlle estlmale of fish Inhabiting Area 3. Kenai Lake. Alaska In 1988 based on nanseel 4 Integralor oUlput. 

Slratum NtJnlber Standard NUmber Mean f I Ih E I tlNled confl denee 
vol~ .. e Mean of Devlallon Integrator 01 Integrator ~~~!~) Number 01 L1Mltl 

(m ) Sigma Echoes S I gona constant OUtput Sequence I var )anee fish var lance (9~"4) 

5.2000E.07 1.2240E-05 239 3. 1220E-05 3.5140E.00 1. 9900E-04 11 2.1900E-08 6.9940E-04 3.6372E.04 7.6760E.08 5.4300E.04 
~.1720E.07 8. 5020E -06 682 9.5810E-06 5. 0590[ .00 7. 3330[ -04 11 2.1160E-07 3.7100E-03 1.9187E+05 1. 4560(+ 10 2. 3650[ .05 
4. 8360[ .07 6.1240E-06 1722 7.314OE-06 7.0240[.00 ~. 5970E-03 11 4.5070E-06 1. 814OE-02 8.8228E.05 5.2070E.11 1.4140[.06 
5.1130[.07 4.8760[-06 2073 4.7800[-06 8.8220E+00 1.1790[-03 11 4.5250E-07 1. 0400E-02 5.3160E.05 9.2180E.10 5.9510E.05 
5.0900E.07 4.1080E-06 1970 3.2450E-06 1.0470E.01 3.3680E-04 11 2.7160E-09 3.5260E-03 1.7949E.05 7.8180[+08 5.4800[+04 
5.0600E.07 4.5590E-06 1588 1.2190E-05 9.4350E.00 4.6460E-05 10 6.1910E-ll 4.3840E-04 2.2182[+04 1. 6330E.07 7.9200E.03 
5.0150E.07 3.3700E-06 667 2.5010E-06 1.2760E.Ol 2.0500E-05 10 1.3730E-10 2.6170E-04 1.3123E.04 5.6420E.07 1.4720E.04 
4.9750E.07 3.1820E-06 257 2.6860E-06 1. 3520E.Ol 1.5690E-05 10 9.8660E-11 2.1210E-04 1.0551E.04 4.4920E.07 1. 3140E.04 
4.9420E.07 2.7580E-06 118 1.7000E-06 1. 5600E.0 1 1. 9870E-06 10 3.9500E-12 3.1000E-05 1.5319E.03 2.3540[+06 3.0070E.03 
4.9050E.07 2.6340E-06 55 1.5940E-06 1. 6330E.0 1 o .OOOOE.OO 10 O.OOOOE.OO O.OOOOE.OO O.O·OOOE.OO O.OOOOE.OO O.OOOOE.OO 
4.8650E.07 2.6340E-06 55 1.5940E-06 1. 6330E.0 1 O.OOOOE.OO 10 0.0000[+00 O.OOOOE.OO O.OOOOE.OO O.OOO·OE.OO O.OOOOE'OO 
4.8260E.07 2.6340E-06 55 '1.5940E-06 1. 6330E.0 I 0.0000[+00 10 o .OOOOE.OO O.OOOOE.OO o .OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
4.7950E.07 2.6340E-06 55 1.5940E-06 1.6330E.Ol O.OOOOE.OO 10 O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE'OO 
4.7520E.07 2.6340E-06 55 1.5940E-06 1. 6330E.0 I o .OOOOE.OO 10 O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE'OO 
4.7000E.07 2.6340E-06 55 1.5940E-06 I. 6330E.0 I O.OOOOE.OO 10 o .OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
4.6590E.07 2.6340E-06 55 1.5940E-06 1. 6330E.0 I O.OOOOE.OO 10 0.0000[+00 0.0000[+00 O.OOOOE.OO O.OOOOE.OO O.OOOOE'OO 
4.6120E.07 2.6340E-06 55 1.5940E-06 1.6330[+01 1.9330E-08 10 1.6600E-16 3.1560E-07 1.4555E.Ol 9.5560E.Ol 1.9160E.Ol 
4.5550E.07 2.6340E-06 55 1.5940E-06 1.6330E.01 9.7840E-09 10 9.5720E-17 1.5980E-07 7.2774E.00 5.3310E.01 1.4310E.OI 
4.4950[.07 2.6340E-06 55 1.5940E-06 1.6330E.01 9.9140E-09 10 9.8280E-17 1. 6190[-07 7.2774E.00 5.3310E.01 1.4310E.Ol 
4.3630E.07 2.6340E-06 55 1.5940E-06 1. 6330E.0 I 1.0220E-08 10 1.0430E-16 1.6680E-07 7.2774E.00 5.3310E.Ol 1.4310E'01 

9.6930E.08 1.8690[+06 •• or -- I. 5550E.06 
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Appendl x A .16. 

Depth 
stratum 

(III) 

2.0 7.0" 
7.0 12.0· 

12.0 17.0· 
• 17.0 22.0· 

22.0 27.0· 
27.0 32.0· 

• 32.0 37.0" 
• 37.0 42.0" 
• 42.0 47.0· 
• 47.0 52.0· 

52.0 57.0· 
57.0-62.0· 
62.0 67.0· 

• 67.0 72.0· 
• 72.0 77.0" 

77.0 82.0" 
• 82.0 87.0· 

87.0 92.0" 
92.0 97.0· 
97.0 -102.0" 

"TOTAL" 

Hydroacoustlc estimate 01 fish Inhabiting Area 4. Kenai lake. Alaska In 1988 based on Transect 1 Integrator output. 

stratum Number Standard Number Mean fish Est lmated conf Idence 

v~~~~e Mean of Devlat Ion A Integrator of Integrator Dens I t~ NUmber of llllli IS 
Sigma Echoes Sigma Constant output sequences variance (no'/ .. ) fish variance (9511) 

7 .1310E+07 1. 2240E-05 239 3.1220E-05 3.5140E+00 1.5500E-03 11 1.7050E-07 5.4450E-03 3. U33E+05 1.4820E+l0 2.3860E+05 
7.0630E+07 8.5020E·06 682 9.5810E-06 5.0590E+00 2.9730E-03 11 9.0510E-08 1. 5040E-02 1.0622E+06 1.3660E+l0 2.2910E+05 
7.0140E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 2.8430E-03 11 1. 4430E-07 1. 9970E-02 1.4008E+06 3.6650E+l0 3.7520E+05 
6.9710E+07 4.8760E-06 2073 4.7800E-06 8.8220E+00 1.0730E-03 11 1. 0150E-08 9.4630E-03 6. 5970E +05 4.0400E+09 1. 2460Eo05 
6.9170Eo07 4.1080E-06 1970 3.2450E-06 1. 0470EoO 1 6.8110E-04 11 1.1280E-08 7.1310E-03 4.9329Eo05 5.9960Eo09 1. 5180E+05 
6.8580Eo07 4.5590E-06 1588 1.2190E-05 9.4350EoOO 3.1650E-04 11 3.5260E-09 2.9860E-03 2.0480E+05 1. 6650E+09 7.9970E+04 
6.7800E+07 3.3700E-06 667 2.5010E-06 1.2760E+Ol 1 .0590E-04 11 5.7080E-l0 1. 3520E-03 9.1669Eo04 4.3440E+08 4.0850E+04 
6.7140E+07 3.1820£-06 257 2.6860£-06 1. 3520E+Ol 1. 4180£-05 11 3.0190E-ll 1.9170£-04 1.2873£+04 2.5330E+07 9.8650Eo03 
6.6640£+07 2.7580£-06 118 1.7000£-06 1. 5600E+Ol 7.2930E-06 11 1.8660£-11 1.1370£-04 7.5799E+03 2.0340E+07 8.8400Eo03 
6.6030£+07 2.6340£-06 55 1.5940E-06 1.6330EoOI 8.4810£-07 11 7.1930E-13 1.3850E-05 9.1456£+02 8.4200£+05 1.7980£003 
6.5530E+07 2.6340E-06 55 1.5940£-06 1.6330EoOI 2.8780E-07 11 8.2830E-14 4.7000E-06 3.0799E+02 9. 5490E+04 6.0570£+02 
6.4770Eo07 2.6340E-06 55 1.5940£-06 1.6330E+Ol o .OOOOE+OO 11 o .OOOOE+OO o .OOOOE+OO o .OOOOE+OO 0.0000£+00 o .OOOOE+OO 
6.3770E+07 2.6340E-06 55 1.5940E-06 1.6330EoOl O.OOOOE+OO 11 O.OOOOE+OO O.OOOOEoOO O.OOOOEoOO O.OOOOE+OO O.OOOOE+OO 
6.3040Eo07 2.6340E-06 55 1.5940E-06 1. 6330£+0 1 O.OOOOE+OO 11 O.OOOOE+OO O.OOOOEoOO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
6.2430E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OOOOEoOO 10 O. OOOOE +00 O. OOOOE +00 O.OOOOE+OO O.OOOOE+OO 0.0000£+00 
6.1780£+07 2.6340E-06 55 1. 5940E-06 1.6330E+Ol O.OOOOE+OO 10 O.OOOOE+OO O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO O.OOOOE+OO 
6. 1110Eo07 2.6340£-06 55 1. 5940£ -06 1.6330£+01 1.8700E-08 10 3.4980E-16 3. 0540E -07 1.8663E+01 3.5060£+02 3.6700EoOI 
6.0430E+07 2.6340E-06 55 1.5940£-06 1.6330EoOI O.OOOOE+OO 10 O.OOOOE+OO O.OOOOEoOO O.OOOOE+OO 0.0000£000 0.0000£000 
5.9670E+07 2.6340£-06 55 1. 5940£-06 1.6330E+Ol 9.5800E-09 10 9.1780E-17 1.5640E-07 9.3341£000 8.7720£+01 1. 8360EoOl 
5.9160E+07 2.6340£-06 55 1.5940£-06 1.6330E+Ol 0.0000£+00 10 O.OOOOE+OO O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO 

1.3090E+09 4. 3225E 006 "0 or 5.4500E+05 
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Appendix A.17. Hydroacoustlc estimate of fish Inhabiting Area~. Kenai lake. Alaska In 1988 based on Transect 2 Integrator output. 

Depth strlt"'" NUmber standard NUmber Mean fish EStl ... ted conf Idence 
StratUIII vollJt11e Mean of Devlat Ion A Integrator of Integrator Dens I t~ NUmber of L1.lts 

(II) (m3 ) Sigma Echoes Sigma constant Output sequences Var lance (no.l. ) fish var lance (95%) 

2.0 7.0" 7.0930E+07 I. 22~OE-05 239 3.1220E-05 3.51~OE+00 1. 8780E-03 10 3.0010E-07 6.5990E-03 .6807E+05 2.~6tOE+IO 3.0750E+05 
7.0 12.0" 7 .0~30£+07 8.5020E-06 682 9.5810E-06 5.0590E+00 1. 8680E-03 9 1.0080E-07 9.~~90E-03 6.6545E+05 1.3620£+10 2.2880E+05 

12.0 17.0" 6.9850Eo07 6. 12~OE-06 1722 7. 32~OE-06 7.0240EoOO 1.5700E-03 9 4.4150E-08 1.1030E-02 7.7052Eo05 1.1120E+IO 2.0670Eo05 
17.0" 22.0" 6.9250Eo07 4.8760E-06 2073 ~. 7800E-06 8.8220£+00 8. ~030E-0~ 9 9.~810E-09 7 .~130E-03 5. 133~E+05 3.6600Eo09 I. 1860Eo05 
22.0 27.0" 6.8780Eo07 .1080E-06 1970 3. 2~50E-06 1.0~70EoOI 3. ~9~OE-0~ 9 8.7120E-09 3.6590E-03 2.5165Eo05 ~. 5380Eo09 1.3200E+05 
27.0 32.0" 6.8520Eo07 ~. 5590E-06 1588 1.2190E-05 9.4350E+00 I. 2280E-0~ 9 1.5990E-09 1.1590E-03 7. 938~EoO~ 6. 96~OEo08 5. 1720EoO~ 

I 32.0 37.0" 6.8300Eo07 3.3700E-06 667 2.5010E-06 1.2760EoOI 2.5170E-05 9 1. ~300E-l0 3.2130E-0~ 2. 19~2E+0~ 1.0910Eo08 2.0~70Eo04 
.f::. 37.0 42.0" 6.8060Eo07 3.1820E-06 257 2.6860E-06 1.3520EoOI ~. 6700E-06 9 1. 6550E-11 6.3130E-05 ~. 2969E+03 1. ~060Eo07 7. 3~90E+03 <.0 
I 42.0 ~7 .0" 6.7640Eo07 2.7580E-06 118 1.7000E-06 1.5600EoOI 4.4020E-06 9 1. 4920E-11 6.8660E-05 4.6438Eo03 1.6670Eo07 8.0020E+03 

~7.0 52.0· 6.6780£+07 2 .63~OE-06 55 1.59~OE-06 1.6330EoOI O.OOOOEoOO 9 O.OOOOEoOO O.OOOOE+OO O.OOOOEoOO 0.0000£+00 O.OOOOEoOO 
• 52.0 57. D· 6.6360Eo07 2.6340E-06 55 1. 5940E-06 1.6330EoOI O.OOOOEoOO 9 O.OOOOEoOO O.OOOOE+OO O.OOOOE+OO O.OOOOEoOO 0.0000£+00 

57.0 62.0" 6.5990Eo07 2 .63~OE-06 55 1.5940E-06 1.6330EoOl O.OOOOEoOO 9 o .0000EoOO O.OOOOEoOO O.OOOOE+OO O.OOOOEoOO O.OOOOEoOO 
62.0 67.0" 6.5610E+07 2.63~OE-06 55 1. 59~OE-06 1. 6330EoOI o .0000EoOO 9 O.OOOOEoOO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOEoOO 
67.0 72.0" 6.5450Eo07 2.6340E-06 55 1.5940E-06 1. 6330EoOI O.OOOOEoOO 9 O.OOOOEoOO O.OOOOE+OO O.OOOOEoOO 0.0000£+00 O.OOOOE+OO 
72.0 77 .0· 6.5230£+07 2.6340E-06 55 1 . 59~OE-06 1.6330EoOl o .0000EoOO 9 o .0000EoOO o .0000EoOO O.OOOOEoOO o .0000EoOO 0.0000£+00 

• 77.0 82.0" 6. ~970Eo07 2.6340E-06 55 I . 59~OE-06 1.6330EoOI O.OOOOEoOO 9 O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO 
82.0 17.0" 6. ~500Eo07 2.6340E-06 55 I . 59~OE -06 1.6330EoOl O.OOOOEoOO 9 O.OOOOEoOO O.OOOOE+OO O.OOOOEoOO O.OOOOE+OO O.OOOOEoOO 
87.0 92.0" 6. 3760E +07 2.6340£-06 55 1.5940E-06 1.6330eoOI o.ooooeooo 9 o.ooooeooo O.OOOOEoOO O.OOOOEoOO o.ooooeooo o.ooooeooo 
92.0 97.0" 6.2950Eo07 2.6340e-06 55 1.5940E-06 1.6330eoOI o.ooooeooo 9 o.ooooeooo O.OOOOEoOO O.OOOOEoOO O.OOOOEoOO O.OOOOE+OO 
97.0 -102.0" 6.2030Eo07 2. 63~OE-06 55 1. 59~oe-06 1.6330EoOI 1.1230E-08 9 1.2610E-16 1.8340e-07 1.1375EoOI 1.3020E+02 2.2370EoOI 

"TOTAL" 1.3350E+09 2.7793E+06 "+ or ~. 7360Eo05 
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APpendix A.18. HYdroacoustic estimate of fish Inhabiting Area 4. Kenai Lake. Alaska In 1988 based on Transect 3 Integrator output. 

Depth Stratum NUmber standard NUmber Mean Fish Est I ilia ted Conf Idence 
Stratum vol~me Mean of Deviation A Integrator of Integrator Dens I t~ NUmber of lIMI ts 

(m) (m ) sigma Echoes sigma cons tant output sequences Variance (no.lm ) Fish variance ( 95") 

2.0 7.0" 7.1590E+07 1.2240E-05 239 3.1220E-05 3.5140E+00 1.5990E-03 10 5.6490E-07 5.6210E-03 4.0242E+05 4.0170hlO 3.9230E+05 
7.0 12.0" 7.1270E+07 8.5020E-06 682 9.5810E-06 5.0590E+00 5.4860E-04 10 2.0130E-08 2.7760E-03 1.9782E+05 2.6900E+09 1.0160E+05 

12.0 17.0" 7.0890E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 7.6390E-04 10 6.9740E-08 5.3660E-03 3.8036E+05 I. 7410E+IO 2.5860E+05 
17.0 22.0" 7 .0510E+07 4.8760E-06 2073 4.7800E-06 8.8220E+00 4.7200E-04 10 6.1520E-09 4.1640E-03 2.9361E+05 2.4200E+09 9.6420E+04 
22.0 27.0" 6.9770E+07 4.1080E-06 1970 3.2450E-06 1.0470£+01 2.5250E-04 10 6.4500E-09 2.6430E-03 1.8442E+05 3.4530h09 1.1520E+05 

I 27.0 32.0" 6.87 80[ +07 4.5590E-06 1588 1.2190E-05 9.4350E+00 1.0950E-04 10 1.3290E-09 I .03301 -03 7.1038E+04 5. 8HOE +08 4.7300E+04 
(J1 32.0 37.0" 6.7640[+07 3,3700E-06 667 2.5010E-06 1.2760E+OI 3.0260E-05 10 2.9380E-l0 3,8630E-04 2,6128E+04 2.1960E+08 2.9040h04 

0 37.0 42.0" 6.6650E+07 3.1820E-06 257 2.6860E-06 I. 3520E+OI 6.5770E-06 10 2.6600E-11 8.8900E-05 5,9257E+03 2.1700E+07 9.1290£+03 
1 42.0 47.0" 6.6030E+07 2.7580E-06 118 1.7000E-06 1.5600E+OI O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO O,OOOOE+OO O.OOOOE+OO 0,0000£+00 

47.0 52,0" 6.4980E+07 2.6340E-06 55 1,5940E-06 I. 6330E+0 1 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
52.0 57.0- 6.4300E+07 2.6340E-06 55 1.5940E-06 I. 6330E+Ol O.OOOOE+OO 9 O.OOOOE+OO o .OOOOE+OO O,OOOOE+OO O.OOOOE+OO 0.0000£+00 
57.0 62.0" 6.3570E+07 2.6340E-06 55 1.5940E-06 I. 6330E+Ol O.OOOOE+OO 9 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO 
62.0 67.0" 6. 2530E +07 2,6340E-06 55 I. 5940E-06 1.6330E+OI O.OOOOE+OO 9 O.OOOOE+OO O,OOOOhOO 0.0000£+00 O,OOOOE+OO 0.0000£+00 
67,0 72.0- 6.1470E+07 2.6340E-06 55 1. 5940E-06 1. 6330E+Ol O.OOOOE+OO 9 O.OOOOE+OO O,OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOhOO 

"72.0-77.0" 6.0450E+07 2,6340E-06 55 1.5940E-06 1.6330E+OI 0.0000£+00 9 O.OOOOE+OO O,OOOOE+OO O.OOOOE+OO o .OOOOE+OO 0,0000£+00 
77,0 82.0" 5.9230E+07 2.6340E-06 55 1. 5940E-06 I. 6330E+Ol o .OOOOE+OO 9 O.OOOOE+OO O,OOOOE+OO O.OOOOE+OO O,OOOOE+OO O.OOOOE+OO 
82.0 87.0" 5.7940E+07 2.6340E-06 55 1,5940E-06 I.6330E+OI o .OOOOE+OO 9 o .OOOOE+OO o .OOOOE+OO O.OOOOE+OO o .OOOOE+OO 0.0000(+00 
87.0 92.0" 5.6550E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OOOOE+OO 9 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O,OOOOE+OO o .OOOOE+OO 
92.0 97.0" 5.5210E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol 1.1930(-08 9 1.4240(-16 1.9490(-07 1,0758(+01 1.1650£+02 2,1160E+Ol 
97,0 -102.0" 5.4310(+07 2.6340(-06 55 1.5940(-06 1,6330E+Ol O.OOOOE+OO 9 o .OOOOE+OO 0,0000(+00 0.0000£+00 0,0000(+00 0.0000(+00 

"TOTAL" 1.2840(+09 1.5617E+06 -+ or -" 5.0720(+05 
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Appendix A.19. HYdroacoustlc estimate of fish Inhabiting Area 4. Kenai lake. Alaska In 1988 based on nansect 4 Integrator output. 

Depth stratuM NUlllber Standard NUmber Mean f I.h Elt lmated conf Idence 
stratum v~!~~e Mean of Devlat Ion A Integrator of Integrator ~~~) NUmber of LI .. IU 

(M) sigma Echoes Slg ... Constant Output sequences var lance fish var lance (95'4) 

2.0 7.0" 7.1660E+07 1. 2240E-05 239 3.1220E-05 3.5140E+00 6.7820E-04 11 1.7730E-07 2.3830E-03 1.7078E+05 1. 2040E+l 0 2.1510E+05 
7.0 12.0" 7.149QoE+07 8.5020E-06 682 9.5810E-06 5.0590E+00 3.0370E-04 11 2.783QoE-09 1. 5370E-03 1.0985E+05 3.8650E+08 3.8530E+04 

12.0 t7.0" 7 .0870E+07 6.1240E-06 1722 7.3240E-06 7.0240E+00 5.4010E-04 11 7.8900E-09 3.7940E-03 2.6885£+05 2.0150E+09 8.7980E+04 
.. t7.0 22.0" 6.9920E+07 4.8760E-06 2073 4.780.oE-06 8.8ll0E+00 2.6870E-04 10 2.8950E-09 2.3710E-03 1.6576E+05 1.1140E+09 6.5420E+04 

22.0 27.0" 6.9070E+07 4.1080E-06 1970 3.2450E-06 1.0470E+Ol 2.4510E-04 to 4.0390E-09 2.5660E-03 1.7726E+05 2. 1230E+09 9.0310E+04 

1 
27.0 32.0" 6.8010E+07 4.5590E-06 1588 1.2190E-05 9. 4350E+00 1.0130E-04 10 2.8100E-l0 9.5610E-04 6.5026E+04 1.3470£+08 2.2750E+04 
32.0 37.0" 6.6900E+07 3.3700E-06 667 2.5010E-06 1.2760E+01 2.5220E-05 10 9.6280E-11 3.2190E-04 2.1535E+04 7.0590E+07 1.6470E+04 

Ul 37.0 42.0" 6.5880E+07 3.1820E-06 257 2.6860E-06 1.3520E+01 O.OOOOE+OO 10 O. OOME +00 O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO ...... 
42.0 47.0" 6.5060E+07 2.7580E-06 118 1. 7000E-06 1.5600E+01 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
47.0 52.0" 6.4120E+07 2.6340E-06 55 1. 5940E-06 1.6330E+Ol O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

.. 52.0 57.0" 6.3270E+07 2.6340E-06 55 I. 5940E-06 1. 6330E+01 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
57.0 62.0" 6.2400E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 10 O.OOOOE+OO 0.0000£+00 O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO 
62.0 67.0" 6.1250E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO o .OOOOE+OO a .OOOOE+OO 
67.0 72.0" 6. 0070E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 10 O.OOooE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OO·OOE+OO 

.. 72.0 77 .0" 5.9440E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 O.OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO a .OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
77.0 82.0" 5.8840E+07 2.6340E-06 55 1.5940E-06 I. 6330E+01 o .OOOOE+OO 9 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
82.0 87. A" 5.8130E+07 2.6340E-06 55 1. 5940E-06 1. 6330E+01 O.OOOOE+OO 9 O. OOOOE+OO o .OOOOE+OO O.OOOOf+OO O.OOOOE+OO O.OOOOE+OO 

.. 87. a 92. 0" 5.7190E+07 2.6340E-06 55 1.5940f-06 1. 6330f+0 1 o .OOOOE+OO 9 O.OOOOE+OO a .OOOOE+OO O.OOOOE+OO O.OOOOf+OO O.OOOOE+OO 
92.0 97.0" 5.5900E+07 2.6340E-06 55 1.5940E-06 1.6330E+01 a .OOOOE+OO 9 a .OOOOE+OO a .OOOOE+OO O.OOOOE+OO o .OOOOE+OO a .OOOOE+OO 
97.0 -102.0" 5. 4760f +07 2.6340E-06 55 1.5940E-06 1. 6330E+01 1.1440E-08 9 1. 3080E-16 1.8680E-07 1.0229E+01 1.0530E+02 2.0110E+Ot 

"TOTAL" 1. 2740E+09 9.7907E+05 "+ or -" 2.6210E+05 
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APpendix A.20. 

Depth 
stratum 

1m) 

2.0 7.0· 
7.0 12.0" 

• 12.0 17.0· 
• 17.0 22. O· 

22.0 27.0· 
27.0 32.0· 

•• 32.0 37.0· 
.. 37.0 42.0· 
• 42.0 47. O· 
·47.0 52.0· 
• 52.0 57.0· 
• 57.0 62.0· 
·62.0 67.0· 

67.0 72.0" 
·72.0 77.0" 
·77.0 82.0· 

82.0 87.0· 
87.0 92.0· 
92.0 97.0· 

.. 97.0 -102.0" 

"TOTAL· 

Hydroacoustlc estimate 01 fish Inhabiting Area 5. Kenai Lake. Alaska In 1988 based on Transect 1 Integrator output. 

stratum Number standard Number Mean Fish Est lmated Coni Idence 
VOI~me Mean 01 Deviation A Integrator 01 Integrator Dens I t~ NUmber 01 liMitS 

1m ) Sigma Echoes Sigma constant output Sequences var lanc. Ino./m ) Fish Var lane. (95%) 

5 .~HOE+07 1. 22~OE-05 239 3.1220E-05 3.51~OE+00 1.6270E-03 11 5.0920E-07 5.7170E-03 3. I 150E+05 2.1310E+l0 2.8610E+05 
5.3870E+07 8.5020E-06 682 9.5810E-06 5.059OE+00 2. 5750E-0~ 11 1.3350E-08 1. 3030E-03 7 .0176E+0~ 1.0010£+09 6.2oooE+04 
5.304oE+07 6.124oE-06 1722 7.324oE-06 7.o24oE+00 3.9130E-0~ II 2.o97oE-08 2.749OE-03 1 .4580E+05 2.9290E+09 1.061OE+05 
5.241OE+07 4.876oE-06 2073 4.78ooE-06 8.822oE+00 3.406oE-04 11 1.102oE-08 3.004oE-03 1.5746E+05 2.367oE+09 9.5360E+04 
5.178oE+07 4.108oE-06 1970 3.245OE-06 l.o47oE+ol 1.482oE-04 11 4.512oE-09 1.552oE-03 8.037iE+04 I . 3290E +09 7.1440E+04 
5.119OE+07 ~. 5590E-06 1588 1.2190E-05 9.4350E+00 5.8520E-05 11 6.408oE-l0 5.5210E-04 2.8262E+04 1. 5310£+08 2. 4250E +04 
5.0330E+07 3.370oE-06 667 2.501OE-06 1.276oE+ol 1.0790E-06 11 3.930oE-13 1. 3770E-05 6.9305£+02 1.6260£+05 7. 9030E +02 
4. 9490E +07 3.182oE-06 257 2.6860E-06 1. 3520E +0 1 1.5210E-06 10 1.3930E-12 2.0560E-05 1.0172£+03 6.2610E+05 1. 5510E+03 
4.8860E+07 2.7580E-06 118 1.7000E-06 1.560oE+Ol 4.1190E-06 10 1. 6970E-11 6.4250E-05 3.1388E+03 9.884oE+06 6. 162oE+03 
4.818oE+07 2.634oE-06 55 1.594oE-06 1. 6330E+Ol o .0000E+00 10 o.OoooE+oo o.OooOE+oo 0.0000£+00 O.oOoOE+oo o.ooooE+oo 
4.746oE+07 2.6340E-06 55 1.594oE-06 1.6330E+Ol O.OOOoE+Oo 10 O.ooOOE+oO o.OOOOE+OO O.OooOE+oO O.OOOoE+OO 0.0000£+00 
4.685OE+07 2.6340E-06 55 1. 594oE-06 1. 633OE+01 o .00000E+00 10 O.OOOOE+oO O.OOOOE+OO 0.0000£+00 O.OOOOE+oO O.oOOOE+oO 
4.6240E+07 2.6340E-06 55 1. 594oE-06 1.633OE+01 O.oOooE+OO 10 O.OOOoE+oO O.OOOOE+Oo 0.0000£+00 O.OooOE+OO 0.0000£+00 
4.527oE+07 2.634oE-06 55 1. 594oE-06 1.'33OE+ol o.ooooE+oO 10 0.0000£+00 o.ooOoE+oo o.OoooE+Oo O.OoooE+oo o .0000E+00 
4.4280E+07 2.6340E-06 55 1.5940E-06 1.6330E+Ol O.OoOOE+OO 9 O.ooOOE+OO O.OoOOE+OO O.oOOoE+OO 0.0000£+00 O.OOOOE+oo 
4.3390E+07 2.6340E-06 55 1. 594oE-06 1.6330E+01 3.1560E-08 9 9.9620E-16 5. 154oE-07 2.2362E+01 5.0340E+02 4.3980E+ol 
4.1860E+07 2.6340E-06 55 1. 594oE-06 1. 6330E+Ol o .0000E+00 9 O.OOOoE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO o .OOOOE+OO 
3.9780E+07 2.6340E-06 55 1. 594oE-06 1. 6330E +01 5.7370E-08 9 2.106oE-15 9.3690E-07 3.7266E+Ol 8.9800£+02 5.873OE+01 
3.8610E+07 2.6340E-06 55 1. 594oE-06 1.633OE+Ol o .0000E+00 9 0.0000£+00 O.OOOOE+OO 0.0000£+00 0.0000£+00 O.OooOE+Oo 
3.7780E+07 2.634oE-06 55 1.594oE-06 1. 6330E+0 1 0.0000£+00 8 O.OOOoE+Oo o .0000E+00 O.OOOoE+OO o.oOOoE+OO O.OOOOE+oO 

9 .~520E+08 7.9848E+05 .+ or 3.3440E+05 
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Appendix A.~1. Hydroacoustlc estimate 01 fish Inhabiting Area 5. Kenai lake. Alaska In 1988 based on Tran.ect Integrator output. 

Depth Stratum Number Standard Number .\lean Fish fStloaated Conlldence 
SlralUll 1I~!~~e Mean 01 Oevlal Ion A Integrator 01 Integrator Dens I t~ NUIIIber 01 L 11I1t. 

1111 Sloma Eclloes Sigma constant output sequences liar lance lno./II ) Fish Variance 1951LI 

~.O 7.0" 5 .45~01+07 I. ~HOI-05 119 l.I~~01-05 l.51401+00 7.15801-03 9 l. ~OlOI -05 a.51501-0~ 1.371JI.06 I. 22701. ta ~.17101.06 
7.0 I~.O" 5.41501.07 8.5010E-06 612 9. '"OE -06 5 .0590E .00 a. ~500E -04 9 3.4800E-08 I. 1l80E -Ol 6.1635E.04 a.6190E.09 1.00301+05 

la. 0 17.0" 5. 3660E .07 6.IHOI-06 1711 7.31401-06 7 .0~40E.00 , .05,OE-04 9 3.90401-09 7.3790E-04 J.96001.04 5.5590E.08 4.6210ft04 
17.0 ~1.0" 5. 3110E .07 4.1760E-06 ~073 4. HOOE -06 I .n~OE.OO , .1760E-05 9 1.41IOE-10 4. 5660E -04 a.4131E.04 5.3910E.07 1.4400ft04 
a2. 0 27.0" 5. 2100E .07 4.IOIOE-06 1970 3. H50E-06 I. 0470E .01 3.1970E-05 9 3.1460E-10 3.3470E-04 1.76HE.04 I. 14601+0a 1.0910E.04 
27.0 3~ .0" 5.1100E'07 4. 5590E -06 1588 1.~190E-05 9.4350E.00 I. '010E-05 9 I.H30E"10 I. 4160E-04 7.37891.03 3.1610ft07 I.UIOE.04 
31.0" 37.0" 5. '610E .07 3. 3700E -06 667 2. '0 IOE-06 1.27601.0 , a.1610E-07 9 a.3l50E-U a.HIOE-06 I. 4HOf .O~ 1.0160E.04 1.91$01.01 
37.0 42.0" 1.01201.07 3.18201-06 257 2.61601-06 I. "101.0 I 7.41$01-07 9 1.95101-11 1.01001-05 5.1)551.02 I. 17201.0' '.48101.01 

"H.O-H.O" 4 .99101.07 2.75101 -06 III I. 70001-06 1.56001+0 I O.OOOOE.OO 9 0.00001.00 O.OOOOltOO 0.00001.00 0.00001.00 0.00001.00 
41.0 52.0" •. 9lI0E.07 2.6HOE-06 55 1.5940E-06 1.6330E.01 O.OOOOE.OO 9 O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOftOO 
51.0 57.0" •. 1640h07 2.6HOE-06 55 I. 5940E-06 I. 6330E.0 I O.OOOOE.OO 9 O.OOOOE.OO O.OOOOE.oo O.OooOE.OO O.OOOOE.OO O.OOOOE.OO 
57.0 62.0" 4.7570h07 2.6HOE-06 55 I. 5940E-06 1.6lloE.01 O.OOOOE.oO 9 O.OOOOE.OO O.OOOOE.oo O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
61.0 67.0" 4.6540h07 2.6HOE"06 55 I. 5940E-06 1.6ll0E.01 O.OOOOE.OO 9 O.OOOOE.OO O.OOOOE.OO O. OOOOhOO O.OOOOE.OO O.OOOOE.OO 
67.0 71.0" •. 5600E.07 1.6340E-06 55 1.5940E-06 I. 6330£+0 I O.OOOOE.OO 9 O.OOOOhOo O.OOOOE.OO 0.00001+00 0.00001+00 O.OOOOE.OO 
72.0 77 .0" •. H50E.07 2.6340E-06 55 I. 5940E-06 1.6ll0E.01 O.OOOOE.OO 9 O.OOOOE.OO 0.00001+00 O.OOOOhOO 0.00001+00 O.OOOOE.OO 
77.0 12.0- •. 3410E.07 2.6340E-06 55 1.5940E-06 1.6330E.01 O.OOOOE.OO 9 O.OOOOE.OO 0.0000£+00 0.00001+00 O.OOOOE.OO 0.00001+00 
u.O 17.0" •. 2510E .07 2.6HOE-06 55 1.5940E-06 I. 6ll0E.0 I O. OOOOE .00 I o .0000E.00 O.OOOOE.OO 0.00001+00 O.OOOOE.OO 0.00001+00 
17.0 n.O" •. t6101+07 2.6HOE-06 55 1.5940E-06 I. 6330E.0 I O.OOOOE.OO I o .OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
92.0 97.0" 4. oa90E .07 2.614OE-06 55 1.5940E-06 1.6330E.01 O.OOOOE.OO 7 O.OOOOE.OO 0.00001+00 O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
97.0 -loa.O" 3.0490E.07 2.6HOE-06 55 I . 5940E -06 I. 6330E.0 1 3.H40E-oa 7 I. a140E-15 5.6900E-07 I. 7350E.01 3. 0300ftO~ 3."~OE.01 

"TOTAL" 9. UloE.oa 1.5126E.06 ". or -" a.17401+06 
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APpend I x A. 22 . 

Depth 
stratuao (., 

2.0 7.0-
7.0 12.0-

12.0 17.0" 
17.0 22.0" 
22.0 27.0" 

• 27.0 32.0" 
• 32.0 37.0" 
• J7.0 42.0-
• u.o 47 .0· 
• 47.0 52.0" 
• 52.0 57.0" 

57.0 62.0" 
62.0 67.0-
67.0 72.0" 
72.0 77.0-
77.0 12.0" 
12.0 '7.0" 
87.0 92.0" 
92.0 97.0" 
97.0 -102.0" 

"IOIAl" 

Hydroacoustlc estimate 01 !Ish Inhabiting Area 5. Kenai lake,. Alaska In 1988 based on Transect 3 Integrator output. 

Stratull NUoIber standard NllIllber Mean f I sll I.t lmated coni I denee 
Volume Mean 01 Devlat Ion A Integrator 01 Integrator Dens It~ NUmber 01 lI.1 ts 

( .. 3, Sigma Echoes Sigma constant output sequences variance (00'/. , fish Var lance (95%' 

5.31601t07 1.2240(-05 239 3.12201-05 3.5140ltOO 2.39201-03 6 6.6920E-07 1.4070E-03 4.46971 t05 2.8800lt10 3.ll60l t05 
,. 0510E t07 '.50201-06 682 9.51101-06 5.05901tOO 3.1740[-04 6 1.71801 -0' 1.60601-03 1.11021 t04 1.18001t09 6.73)0It04 
4.84401 t07 6.12401-06 1722 7. )2401 -06 7.0240ltOO 1.1)901-05 6 I. )0901-10 1.29201 -04 6.2579ItO) I. 5190E t07 7. 61101 t03 
4.57'OE+07 4. a7601-06 2073 4.7800E-06 '.82201 tOO I. 85aOI-05 6 1.2150E-10 1.63901-04 7.'017lt03 I. 99001+07 '.7430lt03 
4. 3660E +07 4.loaOE-06 1970 3.24501-06 1.0470E+01 1.05aOE-05 6 5.06aOE-1I 1.loaOE-04 4. a3aOl +03 1.06001+07 6.3110lt03 
4.1330E+07 4.5590E-06 1518 1.21901-05 9.4350E+00 0.00001+00 6 O.OOOOE+OO O.OOOOE+OO 0.00001+00 O.OOOOE+OO O.OOOOltOO 
3. 9760E +07 3.3700E-06 667 2.50101-06 1.2760E+01 5.6750E-07 6 3.22001-13 7.2430E-06 2. a8001+02 1.30101 t04 5.64701 t02 
3.8630E+07 3.15201-06 257 2.61601-06 I. 35201+01 3.4440E-07 5 1.1'601-13 4. "501-06 I. 79a41 t02 3.24301 t04 3.53001 +02 
3.7490E+07 2.75801-06 III 1.7000E-06 1.5600ltOI o .00001tOO 5 0.00001+00 0.00001+00 0.00001 tOO 0.00001 +00 O.OOOOE+OO 
3. 6200E +07 2.6340E-06 " I. 5940E -06 1.6330ltOI O.OOOOltOO 5 O.OOOOE+OO O.OOOOE+OO 0.00001+00 0.00001+00 O.OOOOltOO 
3.4480E+07 2.6340E-06 " 1.5940E-06 I. 63301+01 7.71901-07 5 5.9580E-13 1.2610E-05 4.34621+02 1.90101+05 1.5470lt02 
3.3030E+07 2.6340E-06 " I. 59401-06 1.6330E+01 O.OOOOE+OO 4 O.OOOOE+OO O.OOOOE+OO 0.00001+00 0.00001+00 O.OOOOltOO 
J.1890E+07 2.6340E-06 " 1.5940E-06 1.63301+01 O.OooOE+OO 4 0.00001+00 O.OoOOEtOO 0.00001+00 O.OOOOEtOO 0.00001+00 
3. 0040E t07 2.6340E-06 " 1.59401-06 I. 6330E to I O.OOOOE+OO 4 O.OOOOE+OO O.OOOOE+OO 0.00001+00 0.00001+00 0.00001+00 
2.7420Et07 2.63401-06 " 1.5940E-06 I. 6330E +0 I O.OOOOE+OO 4 o .OOOOE+OO O.OOOOE+OO 0.00001+00 0.00001+00 0.00001+00 
2.0930E+07 2.63401-06 " 1.5940E-06 1.6330EtOI 0.00001+00 4 0.00001+00 O.OOOOltOO 0.00001+00 0.00001 tOO O.OOOOltOO 
1.0990Et06 2.63401-06 55 1.59401-06 1.6330ltOI 0.00001+00 2 o .00001tOO 0.00001+00 0.00001 tOO 0.00001+00 0.00001+00 
0.00001+00 2.6340E-06 " 1.59401-06 I. 63301+0 I 0.00001+00 0 1.0000ltOO o .OOOOE+OO 0.00001+00 0.00001+00 0.00001+00 
O.OOOOE+OO 2.63401-06 " 1.59401-06 1.63301+01 o .0000EtOO 0 I. 00001 +00 0.00001+00 0.00001+00 0.00001+00 0.00001+00 
O.OOOOE+OO 2.63401-06 5' 1.59401-06 I. 63301+01 0.00001+00 0 I.OOOOE+OO O.OOOOE+OO 0.00001+00 O.OOOOltOO 0.00001+00 

6. 1 JaO( +01 5,47'7(.05 ... Of _N 3.3960(+05 
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Depth 
suatull 

(II' 

.. 2.0 7.0" .. 7.0 12.0" 
• 12.0 17.0" 
• 17.0 22.0" 
.. 22.0 27.0· 
• 27.0 32.0" 
• 32.0 37.0" 

37.0 42.0" 
42.0 ~7.0" 

·41.0 52.0" 
52.0 57.0" 
57.0 62.0" 
62.0 67.0" 

• 67.0 72.0" 
.. 72.0 77 .0" 

77.0 n.o" 
n.o 87.0" 
87.0 92.0" 

• 92.0 97.0" 
·97.0 -102.0" 

"TOTAL .. 

on 

stratum NUlllber Standard NUoIber .\lean fish Est lmated conf Idence 
Volume .\lean of Devlat Ion A Integrator of Integrator Dens ft~ Number of Llllfts 

(113 , Sigma Echoes SigMa Constant Dutput sequences var lance (no./II , Fish var lance (95'" 

5.4520E.07 1. 2240E-05 239 3.1220E-05 3. 51~OE'OO 4.8230E-03 7 2. 93~OE-06 I.6950E-02 9.2415E+05 1. 3100E+11 7.0930E.05 
5. ~240E .07 '.5020E-06 682 9.5810E-06 5.0"OE'00 2.5020E-05 7 3.5090E-l0 1. 2660E-04 6.8653E.03 2.6520E.07 1. 0090E.0~ 
5.3510E.07 6.1240E-06 1722 7 . 32~OE -06 7. 0240E .00 9.9060E-05 6 4. aglOE-09 6.9580E-04 3.7231E+04 6.9200E+08 5. 1560E.0~ 
5.2280E'07 4.8760E-06 2073 4.7800E-06 8.8220E.00 1.3170E-0~ 6 7.4230E-09 I.1620E-03 6.0HOE+04 1.5810E+09 7.7930E.04 
5.0430E.07 4.I080E-06 1970 3.2450E-06 1. 0~70E.01 4.5810E-OS 6 6.8nOE-l0 4.7960E-U 2.4187E+04 1. 91 80E.08 2.7140E.04 
4.6970E.07 4.5590E-06 1588 1.2190E-05 9.4350E'00 6.7HOE-06 6 9.5260E-12 6.3620E-05 2.9880E+03 1. 9110E.06 2.7090E.03 
4.1290E.07 3.3700E-06 667 2.5010E-06 I.2760E.OI 2.8250E-06 6 7.1110E-12 3.6060E-05 1.4U9E.03 1. 9770E+06 2.7560E.03 
J.8010E.07 3. U20E-06 257 2.6860E-06 I. J520E.OI O.OOOOE.OO 5 O.OOOOhOO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
J.5210E.07 2.7580E-06 I" 1. 7000E-06 I.5600E+OI O.OOOOE.OO 5 O.OOOOE'OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
J.4110E.07 2.6340E-06 55 1.5940E-06 I.6330E.OI 4. 1520E-06 5 1. 7240E-11 6.7800E-05 2.3125E.03 5.3830E.06 4.5HOE.03 
2.5190E.07 2.6340E-06 55 1.5940E-06 1. 6330E.Ol O.OOOOE.OO 5 O.OOOOE'OO O.OOOOE.OO o .OOOOE.OO o .OOOOE.OO O.OOOOhOO 
1. 0920E.07 2.6340f-06 55 1.5940f-06 1.6330f.Ol O.OOOOE.OO 3 O.OODOE'OO O.OOOOE.OO o .OOOOE.OO o .0000f.00 O.OOOOE.OO 
5.3680E+06 2.6340E-06 55 1. 5940E-06 I. 63JOf.0 I 4.1240E-04 2 1.70l0f-07 6.7J50f-OJ 3.6156E.04 1.3160f.09 7. 1 lOOE.04 
I. 2260f .06 2.6340f-06 55 I.5940f-06 1. 6J30E.0 I O.OOOOE.OO 2 O.OOOOE'OO O.OOOOE+OO O.OOOOE.OO 0.0000£+00 O.OOOOE.OO 
O.OOOOE.OO 2.6340E-06 55 I.5940E-06 1.6330E.01 O. OO·OOE .00 0 1. OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO 
O.OOOOE'OO 2.6340E-06 55 I.5940E-06 1. 63JOE.0 I O.OOOOE.OO 0 1.0000hOO O.OOOOE.OO O.OOOOE+OO 0.0000£+00 O.OOOOE.OO 
O.OOOOE'OO 2.6340E-06 55 1.5940E-06 1.63JOE.OI O.OOOOE.OO 0 1.0000E.00 O.OO·OOE.OO O.OOOOE.OO O.OOOOE+OO O.OOOOE.OO 
O.OOOOE'OO 2.6340E-06 55 1.5940E-06 I.6330E.OI O.OOOOE.OO 0 1.0000E.00 O.OOOOE.OO O.OOOOf.OO o .0000hOO O.OOOOE.OO 
O.OOOOE+OO 2.6340f-06 55 1.5940E-06 1.6J30E.OI O.OOOOE.OO 0 1.0000E'00 O.OOOOf.OO O.OOOOf.OO O.OOOOhOO O.OOOOE.OO 
O.OOOOE.OO 2.6340E-06 55 1.5940E-06 1.6J30E.OI O.OOOOE.OO 0 1.0000E.00 O.OOOOE.OO O.OOOOE+OO O.OOOOE.OO O.OOOOhOO 

8. 0330E 008 1.0961Eo06 "0 or 7.1950£ 005 

Append I x A. 23. HYdroacoustlc estimate of fish Inhabiting Area 5. Kenai Lake. Alaska In 1988 based Transect 4 Integrator output. 
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Appendix A.24. 

Depth 
stratum 

1m' 

2.0 7.0" . 7.0 12 .0· 
12.0 17.0" 
17.0 22.0" 
22.0 27.0" 
27.0 32.0" 

• 32.0 37.0" 
"37.0-42.0" 
·42.0 47.0" 

47.0 52.0" 
52.0 57.0" 
57.0 62.0· 

·62.0 67.0" 
67.0 72.0· 
72.0 77.0" 
77.0 82.0" 
82.0 87.0" 
87.0 92.0" 
92.0 97.0" 
97.0 -102.0" 

"TOTAL .. 

Hydroacoustlc estimate 01 Iish Inhabiting Area 1. Skilak Lake. Alaska In 1988 based on Transect 1 Integrator output. 

stratum NUmber Standard Number Mean f I $h E stl .... ted Coni Idence 
volume Mean 01 Devlat Ion A Integrator 01 Integrator Dens I t~ NUmber 01 Llml ts 

1m3 , Sigma Echoes Sigma constant output Sequences Var lance lno./m , Fish variance (95'" 

2.0490E+08 1.0250E-05 477 9.8980E-06 4.1960E+00 9.9090E-03 36 1. 0760E"05 4.1580E-02 8.5193£+06 8. 0970E + 12 5.5770E+06 
1.8130E+08 9.2360E-06 2090 9.8690E-06 4.6570E+00 1.3140E-02 35 1.8050E-05 6.1180E-02 1.1089E+07 1.2930E+ 13 7.0470E+06 
1.4530E+08 7.4520E-06 1722 1.2570E-05 5.7720E'00 8.01l0E-03 30 1. 5940E-05 4.6240E-02 6.7210E+06 1.1290E+13 6.5870E+06 
1.3530E+08 6.2470E-06 4640 3.6560E-05 6.8860E+00 1.5380E-03 25 1.3450E-07 1. 0590E-02 1.4328E+06 1.3200E+1I 7.1200E+05 
1.3050E+08 6.0380E-06 3911 1.5470E-05 7.1240E+00 8.0440E-04 24 2.2610E-08 5.7300E-03 7.4777E+05 2.0470E+l0 2.8040E+05 
1.2660E+08 5.7680E-06 2511 1. 8910E-05 7.4570E+00 5.0650E-04 24 1.7230E-08 3.7770E-03 4.7813E+05 1.6340E+l0 2.5050E+05 
1.2210E+08 4.2690E-06 667 4.0890E-06 1.0080E+OI 1.3700E-04 23 9.4650E-IO 1. 3810E-03 \. 6858E+05 1.4720E+09 7.5190£+04 
I.U70E+08 6.3950E-06 646 6.1280E-06 6.7260E+00 5.0320E-05 21 2.0250E-l0 3.3840E-04 3.8805E+04 1.2260E+08 2.1700E+04 
9.7720E+07 6.7030E-06 421 5.5490E-06 6.4170E+00 2.3150E-05 19 6.6620E-1I 1. 4850E-04 1.4515£+04 2. 6540E +07 1.0100E+04 
8. 6390E +07 7.0910E-06 4400 6.5130E-06 6.0660E+00 4.1810E-05 17 1. 3640E-l0 2. 5970E -04 2.2434£+04 3.7560E+07 1. 2010£+04 
8.3890E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 3.3420E-05 15 1.9840E-IO 2.0270E-04 I .7001£ +04 5.1430E+07 1 . 4060E +04 
8. 2280E +07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.3000E-05 14 1. 5670E-10 1.3950E-04 I.U82E+04 3.9050E+07 I . 2250E +04 
7.8120E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.7150E-05 14 6.6360E-1I 1. 6470E-04 1.2668E+04 1.4940E+07 7.5750E+03 
7.1270E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 5.9600E-05 14 1. 7830E-10 3.6150E-04 2.5765E+04 3.3460£+07 1.1340E+04 
6.9280E+07 7.0910E-06 4400 6.5130£-06 6.0660E+00 8.4860E-07 12 2.5870E-13 5.U80E-06 3.5665E+02 4.5710E+04 4.1910E+02 
6.6850E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 4.2600E-07 12 3.6170E-14 2.5840E-06 1.7274£+02 5.9540E+03 1. 5120E+02 
6.4280E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 o .OOOOE+OO 12 O.OOOOE+OO O.OOOOE+OO O. OOOOE +0'0 O.OOOOE+OO 0.0000£+00 
6.2760E+07 7.09IOE-06 4400 6.5130E-06 6.0660E+00 O.OOOOE+OO 12 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
6.0760E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.7030E-07 12 7.3070E-14 1. 6400E-06 9. 9630E+0 1 9.9280E+03 1.9530E+02 
5.5490E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 o .OOOOE+OO 10 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

2.0400E+09 2.9300E+07 "+ or -" 1.1170E+07 
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Append I x A. 25 . 

Depth 
strah",. 

(III) 

2.0 7. O· 
· 7.0 12.0· 

12.0 17.0" 
17.0 22.0" 

.. 22.0 27.0" 
27.0 32.0" 

.. n.o 37. O· 
37.0 "2.0" 
"2.0 47.0· 
47.0 52.0" 
52.0 57.0· 

• 57.0 62.0" 
62.0 67.0" 

·61.0 72.0· 
• 72.0 77.0" 

77.0 82.0" 
82.0 87.0· 

• 87.0 92.0" 
92.0 97.0" 

·97.0 -102.0" 

"TOTAL" 

Hydroacoustlc estllllilte 01 Iish Inhabiting Area 1. Skilak Lake. Alaska In 1988 based on Transect 2 Integrator output. 

Stratum Number Standard NUmber Mean fISh Estllllilted COni Idence 
volume Mean 01 Devlat Ion A Integrator 01 Integrator Dens It~ NUmber 01 Llml Is 

(m3) Sigma Echoes Sigma constant output sequences var lance (no./III ) fish var lance (95~) 

1.8990Eo08 1.0250E-05 477 9.8980E-06 4.1960E+00 2.8380E-03 41 3.8960E-07 1.1910E-02 2.2615Eo06 2.5740E+11 9.9440E+05 
1.6540Eo08 9.2360E-06 2090 9.1690E·06 4.6570EoOO 8.0820E-03 33 1. 3510E-05 3.7640E-02 6.22"3Eo06 8.0360Eo12 5.5560Eo06 
1."570Eo08 7 .4520E-06 1722 1.2570E-05 5.7720EoOO 6.4510E-03 32 3. 97040E-06 3.7230E-02 5.4235Eo06 2.8580Eo12 3.3130Eo06 
1.2290Eo08 6.2470E-06 4640 3.6560E-05 6.8860£+00 4.9750E-03 27 3.2620E-06 3.4250E-02 4.2090Eo06 2.4660Eo12 3.0780£+06 
1. 0600£+08 6.0380E-06 3911 1. 5 .. 70£-05 7.12"0£+00 2 . 1160E-03 22 9.2660E-07 1.5080E-02 1.5977Eo06 5.32"0£+11 1. 4300£+06 
1. 0250£+08 5.7680E-06 2511 1.8910E-05 7.4570£000 1. 1500E·03 20 3.2"90E-07 8.5750E-03 8.793Uo05 1. 9330Eol1 8.6180Eo05 
9.8110Eo07 ".2690E-06 667 ".0890E-06 1. 0080EoOI 2.3260E-0" 20 7.8960E-09 2.3 .... 0E-03 2.299-4£005 7.7890Eo09 1.7300Eo05 
9.6560Eo07 6.3950E-06 6 .. 6 6.1280E-06 6.7260EoOO 1.0350E·0 .. 20 1.3910E-09 6.9600E·0 .. 6.7203EoO" 5.93"OEo08 4.77"OEoO" 
9.3590Eo07 6.7030E-06 .. 21 5.5"90E-06 6."170£+00 7 . 2950E·05 19 7."600E-l0 ".6810E·0" ".38 ... EoO .. 2.7220Eo08 3. 23 .. 0EoO .. 
8.9010Eo07 7.0910E-06 .... 00 6.5130E·06 6.0660EoOO 1.0180E·05 19 3.2200E-11 6. 1750E-05 5 ... 962Eo03 9.3930Eo06 6.0070£+03 
8.5"60Eo07 7 .0910E-06 .... 00 6.5130E-06 6.0660£+00 1.5780E-05 18 1. 7730E-11 9.5700E-05 8. 1791Eo03 ".7780Eo06 ".2840Eo03 
8.3350£+07 7 .0910E-06 .... 00 6.5130E-06 6.0660EoOO 1.16 .. 0E-05 16 1.6 .. 10E-11 7.0590E-05 5.8837£003 ".2020Eo06 ".0180Eo03 
8.1700Eo07 7.0910E-06 .... 00 6.5130E-06 6.0660EoOO 5.3620E-06 16 5.1310E-12 3.2530E-05 2.657"Eo03 1.2620Eo06 2.2010Eo03 
8.0050Eo01 7.09IOE-06 .... 00 6.5130E-06 6.0660EoOO 2.6760E-06 16 1."120E-12 1 . 6230E-05 1. 299 .. Eo03 3.3330Eo05 1.1320Eo03 
7.8530Eo07 7.0910E-06 .... 00 6.5130E-06 6.0660EoOO 1.60"OE-05 16 1. .. 620E-l0 9.7290E-05 7.6396Eo03 3.3190Eo07 1.1290EoO .. 
7.0810Eo07 7.0910E-06 .... 00 6.5130E-06 6.0660£+00 1.1590£·06 16 5.1190E-13 7.0300E-06 ".9776Eo02 9."500Eo04 6 .0250£002 
6.1600Eo07 7.0910£·06 .... 00 6.5130E-06 6.0660£+00 2.7570E-07 I .. 3. 5220E- ... 1.6720E-06 1.0301Eo02 ".9200Eo03 1.3750£002 
".5750Eo07 7 .0910E-06 .... 00 6.5130E-06 6.0660£+00 8.0420E-08 12 6."680E-15 ".8790£-07 2.2321EoOI ".9830£+02 ".3750EoOI 
1.0290Eo07 7.0910E-06 .... 00 6.5130E-06 6.0660EoOO 1.7850E-07 7 1.7920E-'" 1.0830E-06 1. 11 .. 5EoOI 6.9850£+01 1. 6380EoOI 
0.0000£+00 7.0910E-06 .... 00 6.5130E-06 6.0660EoOO 0.0000£+00 0 1.0000EoOO o .0000EoOO O.OOOOEoOO O.OOOOEoOO o .0000EoOO 

1 . 8070£+09 2.0968Eo07 ". or -" 7."250£+06 
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Appendix A.26. 

Depth 
stratuM 

(m) 

2.0 7.0-
7.0 12.0-

- 12.0 - '7.0-
17.0 22.0" 
22.0 27.0-
27.0 32.0-
32.0 37.0-
37.0 .2.0-

.. H.O 47.0" 
- 47.0 - 52.0-
.. 52.0 57.0-

57.0 62.0" 
- 62.0 - 67.0-

67.0 72.0-
72.0 77 .0-
77.0 82.0-
82.0 87. O· 

• 87.0 92.0· 
92.0 97.0-

• 97.0 -102.0· 

-TOTAL· 

Hydroacoustlc estimate 01 fish Inhabiting Area 1. Skilak lake. Alaska In '988 based on Transect 3 Integrator output. 

St ratum Number standard Number Mean Fish Est lmated ConI I dence 
Vo I:r,e Mean 01 Deviation A Integrator 01 Integrator Dens I t~ NUmber 01 LlMI IS 
(m) Sigma Echoes Sigma constant output Sequences var lance (no.lm ) fish var lance (9511) 

2.0370E+08 1.0250E-05 477 9.8980E-06 4.1960E+00 2. ,0.OE-03 29 5.8730E-07 8.8290E-03 1.7983E+06 4. 35.0E+ 11 1.2930E+06 
1.7030E+08 9.2360E-06 2090 9.8690E-06 4.6570E+00 1. 0720E-03 25 1. 6.00E-07 •. 9920E-03 8.4996E+05 1.0350E+l1 6.3060E+05 
1. 6060E+08 7.4520E-06 1722 1. 2570E-05 5.7720E+00 1.0390E-03 22 1.8450E-07 5.9940E-03 9.6260E+05 1. 6000E + 11 7.8410E+05 
1. 5410E+08 6.2.70E-06 4640 3.6560E-05 6.8860E+00 1.2670E-03 21 3.0.'0E-07 8.7250E-03 1.3 •• 1E+06 3.5550E+l1 1.1690E+06 
I.HOOE+08 6.0380E-06 3911 1. 5.70E-05 7.12.0E+00 5. 2960E -0. 21 7.5170E-08 3.7730E-03 5.5.76E+05 8.3000E+l0 5.H70E+05 
1 .• 280E+08 5.7680E-06 2511 1.8910E-05 7.4570E+00 1.7630E-0. 20 5.5180E-09 1. 3150E-03 1.8779E+05 6 .• '00E+09 1.5690E+05 
1..,.0E+08 •. 2690E-06 667 •. 0890E-06 1. 0080E+Ol 1. 2850E -0. 19 •. 6280E-09 1.2950E-03 1.8313E+05 9 .•• 50E+09 1. 9050E+05 
1 .• 050E+08 6.3950E-06 U6 6.1280E-06 6.7260E+00 8.9HOE-05 19 1.6630E-09 6.0160E-0. 8 .• 507E+0. 1 .• 9.0E+09 7.5770E+0. 
1 . 3970E+08 6.7030E-06 421 5.5490E-06 6.4170E+00 5.8180E-05 19 7.5860E-l0 3.7340E-04 5.2162E+0. 6.1.'0E+0' •. 8570E+0. 
1.3890E+08 7.0910E-06 HOO 6.5130E-06 6.0660E+00 2.0010E-05 19 3.8590E-ll 1. 21.0E-04 1.6857E+0. 2.7460E+07 1. 0270E +0. 
1.3410E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 3.1HOE-05 19 7.9820E-ll 1.9080E-0 • 2.5580E+0. 5.2920E+07 I.H60E+04 
1.2890E+08 7.0910E-06 HOO 6.5130E-06 6.0660E+00 3.9620E-05 18 7.6700E-ll 2 .• 030E-0. 3.0966E+0. 4.7050E+07 1. 3 •• 0E+0. 
1.1530E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 •. 8560E-05 18 1. 2.80E-l0 2.9.60E-0. 3.3963E+04 6.1270E+07 1. 53.0E+0. 
1.0700E+08 7.0910E-06 HOO 6.5130E-06 6.0660E+00 2.2690E-05 16 6.1.40E-ll 1.3770E-0. 1. .736E+04 2. 5950E 007 9.9840E+03 
9.93.0E+07 7.0910E-06 •• 00 6.5130E-06 6.0660EoOO 3.0210E-0. 15 8.7020E-08 1.8330E-03 1. 8207E+05 3.1610Eol0 3 .• 840Eo05 
a .• 660E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 6.0420E-06 '3 1.0710E-ll 3.6650E-05 3.1029Eo03 2.8260Eo06 3.2950E+03 
2.9200Eo07 7.0910E-06 HOO 6.5130E-06 6.0660E+00 3. 7050E -06 8 1. 3730E-ll 2.2.70E_05 6.5631Eo02 4.3080E+05 1. 2860E+03 
O.OOOOE+OO 7.0910E-06 4400 6.5130E-06 6.0660EoOO O.OOOOE+OO 0 1. OOOOE+OO O.OOOOEoOO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 7.0910E-06 4.00 6.5130E-06 6.0660E+00 o .OOOOE+OO 0 1.0000E+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 
O.OOOOE+OO 7.0910E-06 4400 6.5130E-06 6.0660E+00 O.OOOOE+OO 0 1. OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 

2.2370E+09 6.3253E+06 -+ or 2.1360E+06 
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Appendl x A. 27. 

lI.plll 
str.'II,. 

I .. , 

2.0 7. o· 
7.0 12.0· 

• 12.0 17.0· 
• 17.0 22.0· 
• 22.0 27. o· 

27.0· ]2.0· 
- ]2.0 - ]7.0· 
• ]7.0 42.0· 
- 42.0 - 47.0· 

47.0 52.0-
• 52.0 57.0· 
• 57.0 62.0· 
• 62.0 67.0· 

67.0 72.0· 
·72.0 77.0· 
• 77.0 n.o· 
• 12.0 17.0" 
• 17.0·92.0" 
• 92.0 97.0· 
• 97.0 -102.0" 

"TOTAL" 

Hydroacoustlc estimate 01 

SI ralum 

V7!~7" MIl"" 
5 lUll ... 

2. OJ80£ .08 1.0250£-05 
1.6550f'01 9. 2]60E -06 
I. 3590f .01 7.4520f-06 
9.6670£+07 6.2470E-06 
6.4010(+07 6.0]IOE-06 
].7570£+07 5.7680E-06 
].9240E.06 4.2690E-06 
o .0000f.00 6. ]950E-06 
O.OOOOE.OO 6.70]OE-06 
a .0000f.00 7.0910E-06 
0.0000£+00 7.0910E-06 
O.OOOOf.OO 7.0910E-06 
o .OOOOE.OO 7.0910E-06 
O. OOOOf .00 7.0910E-06 
O.OOOOE .00 7.0910f-06 
O.OOOOE.OO 7.0910E-06 
o .OOOOE .00 7.0910E-06 
a .OOOO( .00 7.0910f-06 
0.0000£+00 7.0910E-06 
0.0000£+00 7. 0910E-06 

7.0740f,08 

IIsh Inhabiting Alea I. Skilak lake. Alaska In 1988 based on TranHct 4 Integrator output. 

• _____ __ • • •• •.. w···· 

Nitmhr" SIAndard Nttft'lbr.r ~r.," 11.11 l'Ilmlllr.d CHII' 'dr-lIcf! 

If' Unvl.IIHfI • Ifllour.lfH u, Inl cur II'H j!~) Mlmht:' uf I 1 .. 11. 
[chuc' Slu .... Cons lint 00 lIIu I sequences VAl lance I I sll VAl lance 19"', 

477 9.8980f-06 4. 1960f .00 1.9100f-0] 22 6.0880f-07 1.1010f-0] 1.650U.06 4.5050£+ /I I.] 160£+06 
2090 9.8690f-06 4.6570(+00 4. 6]IOE -0] 19 5.0Sl0E-06 2. 1600E-02 ].5740f.06 ].0100£+12 3.4010£+06 
1722 1.2570E-05 5.7720E.00 1.0290E-02 " 1.7830E-05 5.9370E-02 1.0701E.06 1.1090£+13 6.5260(+06 
4640 ].6560E-05 6.8860E.00 6.4650E-0] 14 8. 1920E-06 4.4520E-02 4. ]OJ6E .06 ].7660£+12 J.8040E,06 
]911 I.5470E-05 7.1240E.00 1.0610E-0] 1 5.1540E-OI 7.6090E-0] 4.175U.05 1. 1140E.,0 2.0690E.05 
25 II 1. 8910E-05 7.4570E.00 1. 7390f-0] 6 4.7160E-07 1.2970E-02 4.174IE.05 ]. 8050E .,0 ].82]OE.05 

667 4.0190E-06 1.0010E.OI I.3170E-03 4 1. 4080E -06 1. ]270E-02 5.2092E.04 2.2060£+09 9.2050E.04 
646 6. I 280E -06 6.7260E.00 O.OOOOE.OO 0 I. OOOOE .00 O. OOOOE.OO O.OOOOE.OO O.OOOOE.OO 0.0000(+00 
421 5.5490E-06 6.4170E.00 O.OOOOE'OO a 1. OOOOf .00 O. OOOOE.OO 0.0000£+00 a .OOOOE .00 0.0000£+00 

HOO 6.5I]OE-06 6 .0660E .00 a .OOOOE.OO 0 1.0000£+00 a .OOOOE.OO o .OOOOE.OO o .OOOOE.OO o .OOOOE.OO 
4400 6.5IJOE-06 6.0660E.00 O.OOOOE.OO 0 1. OOOOE .00 O.OOOOE.OO O.OOOOE .00 0.0000£+00 O.OOOOE.OO 
HOO 6.5I]OE-06 6.0660E.00 O.OOOOE'OO 0 1. OOOOE .00 o .OOOOE.OO O.OOOOE.OO 0.0000£+00 O.OOOOE.OO 
HOD 6.51 ]OE-06 6.0660E.00 O.OOOOE.OO a 1.0000E.00 O.OOOOE.OO o .OOOOE'OO O.OOOOE.OO a .OOOOE.OO 
HOO 6.5I]OE-06 6.0660f.00 O.OOOOf.OO a 1. OOOOE .00 O.OOOOf.OO O.OOOOf.OO O.OOOOf.OO O.OOOOE.OO 
4400 6. SllOf -06 6.0660E.00 O.OOOOE'OO 0 I.OOOOE.OO a .OOOOE'OO O. OOOOE .00 O.OOOOE.OO O. OOOOE .00 
4400 6. SI ]OE-06 6.0660E.00 O.OOOOE'OO 0 I.OOOOE.OO O. OOOOE .00 O. OOOOE .00 O.OOOOE.OO O.OOOOE,OO 
HOD 6.SI]OE-06 6. 0660E .00 0.0000('00 0 1.00001.00 0.00001.00 0.00001'00 O. OOOO( lao 0.0000[+00 
4400 6. SI ]OE -06 6. 06601.00 O.OOOOE.OO 0 1.0000E.00 O.OOOOE'OO 0.0000£+00 O.OOOOE.OO 0.0000£+00 
4400 6.5 !l01-06 6. 0660f .00 O.OOOOE'OO 0 1.00001.00 O.OOOOE.OO O.OOOOE.OO O.OOOOE.OO O. 0000(+00 
4400 6.5IJOE-06 6.0660E.00 O.OOOOE'OO a 1. OOOOf .00 0.0000£+00 O.OOOOE,OO O. OOOOE,OO O.ooOOE.OO 

I. 1626£ .07 ", or I. ]990E ,06 
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Append I x A. 20. 

Depth 
StlltlJl1l 

'M) 

2.0 7.0" 
7.0 12.0" 

12.0 17.0-
17.0 22.0· 

• 22.0 27.0· 
27.0 32.0· 
n.o 37.0" 

- 37.0 - 42.0" 
• 42.0 H.O" 
• 47.0 52.0· 

52.0 57.0-
57.0 62.0-
62.0 67.0· 
67.0 72.0· 

• 72.0 77 .0-
• 77.0 12.0· 
• 12.0 17 .0· 
• 17.0 92.0-
• 92.0 97.0· 
• 97.0 ·102.0-

• TOTAL· 

ttydroacouSilc estimate 01 Ilsll Inhabiting Area 2. Skltak Lake. Aluk. In 1900 based on Transect 1 Integrator output. 

Stnt"'" Number standard NUllber Mean FI sh ESilmated conlldence 
YOI~me Mean 01 Deviation A Integrator 01 InteorUor Denslt~ Nulllber 01 LIMitS 

(,. ) sloN Echoes Sloma constant OUtput sequences Yar lance (no./M ) Fish Var lance , 95%) 

1.66101.01 I . Ol'Of -05 477 9 .IUOf -06 ... 1960f .00 1.01l0f-0) 26 9.1190f-07 1.2710f-02 2.1137f.06 ~. 6900f.1I I. 1420f+06 
I. 6S101 .00 9.23601-06 1090 9.16901 -06 4.6570EtOO 2.65001-0) 26 ~. 6140E-07 I. 23~01-02 2.039lf.06 2.7560E.1I t.0290E.06 
1.&l901.0a 7. ~5201 -06 1722 1.2570E-05 5.77201.00 I. 04701-03 25 2.6910E-07 1.0660E-02 1.7~67E.06 2.4640E.11 9.7300E.05 
I. 6250E .00 6.2470f-06 4640 3.65601 -05 6. U601 .00 1.10901-03 25 1.5700E-07 9.56301-03 1.55~'f+06 2. 1450Et II 9.07701.05 
1.61501.00 6.0lBOI-06 3911 1.54101-05 7.1240EtOO 3.II401-0~ 25 7.9210E-09 2.7170E-03 ~. 317H.05 I. 01001.10 2.0370f+05 
1.59901.00 5.76001-06 2511 1.19101-05 7.45701.00 I. InOI-O~ 25 5.60401-10 .... 301-04 1.~0901.05 .... 60EtOI 5.nOOf+04 
1.59001.0. 4. 26tOl -06 667 4 onol -06 I. ooaor.o I 4 U301 -05 25 6.9510£-11 . 3560f -04 6.9262(.04 I. "20£.01 2.6670£ .04 
I. auol .01 '.3"01-0' .46 '.IHOI-06 •. n601.0Q 4.10601-DO n 1.9HUI-10 3.nlol-04 a. !lOll .04 2.2.,01.01 2.9)601.04 
I.UOOI.OI 6.70101-06 421 a.54901-06 6.41701+00 3.67401-0S 25 4.22101-11 2 .3"Of -04 3.1239f.04 4.5630f.07 I. 3240f .04 
1.53401.00 7.0910E-06 HOO 6.51301-06 6.0660E.00 2.60901-05 24 2.0070E-1I 1.5830E-04 2 .4276E.0~ I. 7~aOE.07 a.I950E.0] 
\. 56701+00 7.0910E-06 4400 6.5I30E-06 6.0660E.00 2.5030E-05 24 .0900E-1\ I. 5 IOOE-O~ 2.]79~E.04 3. 7070E .07 I. 19101+0~ 
\. 56201+00 7.0910E-06 HOD 6.5I30E-06 6.0660E.00 3.1740E-05 24 5.1370E-1\ I. 9250E-04 3.0075E.04 ~.6300E.07 1.13~OE.0~ 

I. 55401+06 7.0910E-06 4400 6.5I10E-06 6.0660E.00 3.0050E-05 2~ 1.0270E-1\ 1.1710E-04 2.9071E.0~ 2.7060E.07 1.0200E.0~ 

I. 5 IOOE .01 7.0910E-06 4400 6.5I10E-06 6.0660E.00 9.0370E-06 24 7.1090E-1l 5.~820E-05 I. 3226E .01 6.0430E+06 ~. I IIOE .03 
1.~970E+OI 7.0910E-06 HOD 6.5I10E-06 6.0660E.00 ~. II70E-06 2~ 1.5910E-12 2.5400E-05 l .• 02\E.03 1. l210E+06 2.2530E.03 
1.4760EtOl 7.09101-06 4400 6.5/10E-06 6.0660E+00 2.1770E-06 24 2.7l90E·12 1.7450E-05 2.5761E.Ol 2.1910E+06 2.9060E.03 
1.4600EtOl 7.09101-06 4400 6.5110E-06 6.06601+00 2. 2570E -07 24 2.1420E·I~ 1.1690E-06 \. 9979E .02 1.6I00E.04 2.5400Et02 
1.4430E.0I 7.0910E-06 ~400 6.5Il0E-06 6.06601.00 I. \610E-07 22 5.95901-15 7 .0~40E-07 1.0166Et02 4.56901.03 I. 3250E .02 
I. 42001+0. 7.0910E-06 ~400 6.5/10E-06 6.0660EtOO I. IlIOE -01 22 6.6210E-1S 4.9370E-07 7.0095EtOI ~.9140E.03 I. 3740Et02 
1.1920E.OI 7.0910E-06 ~400 6.51301-06 6.06601+00 2.36601 -07 22 5 .5990E·I~ I. 4350E·06 1.99&IE.02 3. 99l0E .04 3.9170Et02 

l.0910E.09 a .3HOE .06 •• or 2. 1130f .06 
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Appendix A .19. 

Depth 
stratum 

(II) 

1.0 7.0" · 7.0 12.0-
11.0 17.0" 

.. 17.0 21.0' 

.. 21.0 17.0' 
• 17.0 31.0' 
• 31.0 37.0· 
• 37.0 41.0' 
• 42.0 47.0' 
• 47.0 52.0" 
• 51.0 57.0' 
• 57.0 62.0' 
• 62.0 67.0' 
• 67.0 72.0' 
• 72.0 77.0' 
• 77.0 81.0' 
.. 82.0 87.0' 
• 87.0 92. O· 
.. 92.0 97. O' 
.. 97.0 -102.0' 

"TOTAL' 

Hydroacoustlc estimate 01 Iish Inhabltlno Area 1. skilak lake. Alaska In 1988 based on Transect 1 Inteorator output. 

Stratum NUmber Standard NUmber Mean fish Est lmated conlldence 
Volume Mean 01 Devlat Ion A Integrator 0' Integrator Dens I t~ NUmber 0' L1.lts 

(113 ) Sigma Echoes Sloma constant output sequences var lance (no./. ) fish var lance (95%) 

I. 6730E+08 I. 0150E-05 477 9. n80E-06 4. 1960E+00 I. 4010E-04 35 1.0070E-08 5.8860E-04 9.8437E+04 4.9770E+09 1.3830f+05 
I. 67 30E +08 9.1360E-06 1090 9.8690E-06 4.6570E+00 7.0100E-04 35 6.1870E-08 3.2650E-03 5.4600E+05 3.8310E+l0 3.8360E+05 
I. 6710E+08 7.4510E-06 1711 1 .1570E -05 5.7710E+00 4.4010E-04 35 I. 0930E-08 2.5410E-03 4.2450E+05 1.0460E+l0 2.0050f+05 
I. 6610E+08 6.1470E-06 4640 3.6560E-05 6.8860f+00 1. 1500E-04 35 1.6440E-09 1.4810E·03 1.4599E.05 3.9070E+09 1.2250E+05 
1.6400E+08 6.0380E-06 3911 1.5470E-05 7.1240E.00 I. 0990E-04 35 1.0070E-09 7.8310E-04 1.2841E+05 1.4010E+09 7.3390E+04 
1. 6160E+08 5.7680E-06 2511 1. 8910E-05 7.4570E+00 8. 3700E -05 35 6.5390E-l0 6.1420E-04 1.0089E+05 9.9370E+08 6. 1780f+04 
1. 5940E+08 4.2690E-06 667 4.0890E-06 1. 0080E+Ol 1.9470E-05 34 1 .5540E-11 1.9620E-04 3. 1277E+04 4.1430E+07 1.1620f+04 
1.5750E+08 6.3950E-06 646 6. 1180E-06 6.7160E+00 5. 5250E -05 33 3.0950E-l0 3.7160E-04 5.8513E+04 3.5110E+08 3.6780E+04 
1.5580E+08 6. 7030E -06 421 5.5490E-06 6.4170E+00 5.0610E-05 33 2.5770E-l0 3.2480E-04 5.0609E+04 2.6180E+08 3.1710E+04 
1.5420E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 1.1170E-05 33 4.1950E-11 1.2140E-04 1.9809E+04 3.6800E+07 1.1890f+04 
1.5280E+08 7.0910E-06 4400 6.5130E-06 6.0660f+00 4.8060E-05 32 6.8040E-l0 2.9150E-04 4.4531E+04 5.8470E+08 4.7390E+04 
1.5110E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 3.5060E-05 32 9.5930E-11 2. 1270E-04 3.2126E+04 8.0740E+07 1.7610E+04 
1 . 4880E +08 7.0910E-06 4400 6.5130E-06 6.0660E+00 3.2560E-05 32 1.9010E-l0 1.9750E-04 2.9377E+04 1.5500E+08 2.4400E+04 
1.4400E+08 7.0910E·06 4400 6.5130E-06 6.0660E+00 1. 8840E-05 31 4.9610E-11 1.1430E-04 1.6457£+04 3.7920£+07 1.2070E+04 
1.4180E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 4.8960E·06 30 4.3960E-11 1.9700E-05 4.2098E+03 3.1540E+06 3.5360E+03 
1.4070E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 9.6970E-07 30 4.7170E-13 5.8810E-06 8.2755E+02 3.4440E+05 1.1500£+03 
1. 3950E+08 7. 0910E-06 4400 6.5130E-06 6.0660E+00 7.3100E-07 30 3.3250E-13 4.4340E-06 6.1838E+Ol 2.3800E+05 9.5630E+Ol 
1. 3760E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 1.3280E-07 30 I. 1100E-14 8.0530E-07 1.1082E+02 7.7380E+03 I. 7240E+02 
1.3590E+08 7.0910E-06 4400 6.5130E-06 6.0660£+00 2.9460E-07 30 8.3020E-14 1.7870E-06 2.4289E+02 5.6460E+04 4.6570E+02 
1. 3190E+08 7.0910E-06 4400 6.5130E-06 6.0660£+00 O. OOOOE+OO 28 O.OOOOE+OO O. OOOOE+OO 0.0000£+00 o .OOOOE+OO O.OOOOE+OO 

3.0440E+09 1.8330E+06 "+ or 4.8650£+05 
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Appendix A.30. 

Depth 
stratum 

(m) 

2.0 7.0· 
7.0 12.0" 

12.0 17.0" 
17.0 22.0" 
22.0 27.0" 
27.0 32.0" 
32.0 37.0· 
37.0 42.0" 

·42.0 47.0· 
47.0 52.0· 
52.0 57.0" 

• 57.0 62.0· 
62.0 67.0· 
67.0 72.0· 

"72.0 -77.0" 
• 77.0 82.0" 
• 82.0 87.0" 
• 87.0 92.0" 

92.0 97.0" 
• 97.0 -102.0" 

"TOTAL" 

Hydroacoustlc estll1late 01 fish Inhabiting Area 2. Skilak lake. Alaska In 1988 based on Transect 3 Integrator output. 

stratul1l Number standard Number Mean Fish Est Imated coo'idence 
Volume Mean 0' Devlat Ion A Integrator 0' Integrator DeI1SIt~ Number 0' LI.lts 

(.3) Sigma Echoes Sigma constant output sequences var lance (no./. ) Fish var lance (9511) 

1. 6670£+08 1.0250E"05 477 9.8980E-06 4.1960E+00 1.7570E-03 43 3. 1500E-07 7.3750E-03 1. 2296E+06 1. 5720£+11 7.7710E+05 
1.6250E+08 9.2360E-06 2090 9.8690E-06 4.6570E+00 1.5550E-03 42 3.5130E-07 7.2420E-03 1.177 lE+06 2.0200E+11 8.8100E+05 
1. 5170E+08 7.4520E-06 1722 1.2570E-05 5.7720E+00 7.2710E-04 41 4.2850E-08 4.1970E-03 6.3648E+05 3.3500E+l0 3.5880E+05 
1.4370E+08 6.2470E-06 4640 3.6560E-05 6.8860E+00 1.5820E-04 39 1. 4240E-09 1.0890E-03 1. 5645E+05 1.5740E+09 7.7770E+04 
1.3990E+08 6.0380E-06 3911 1.5470E-05 7.1240E+00 1.0850E-04 36 1.7000E-09 7.7300E-04 1.0812E+05 1.7080E+09 8.0990E+04 
1.3860E+08 5.7680E-06 2511 1.8910E-05 7.4570E+00 4.0600E-05 36 2. 1700E-l0 3.0270E-04 4. 1967E+04 2.3940E+08 3.0330E+04 
1. 3770E+08 4.2690E-06 667 4.0890E-06 1.0080E+Ol 1.0550E-05 36 1.8590E-l I 1.0630E-04 1.4640E+04 3.6070E+07 1.1770E+04 
1. 3660E+08 6.3950E-06 646 6.1280E-06 6.7260E+00 2.2220E-05 35 2.7250E-l0 1.4940E-04 2.0413E+04 2.3070E+08 2.9770E+04 
1. 3470E+08 6.7030E-06 421 5.5490E-06 6.4170E+00 1.4290E-05 35 2.7660E-11 9.1700E-05 1.2351 E+04 2.0910E+07 8.9630E+03 
1. 3200E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.3700E-05 34 4.7150E-11 1. 4380E-04 1.8978E+04 3.0300E+07 1. 0790£+04 
1.1880E+08 7.0910E-06 4400 6.5130E-06 6.0660E+00 1 . 9270E -05 34 2.4090E-11 1.1690E-04 1.3880E+04 I . 2540E +07 6.9410E+03 
9.9650E+07 7.0910E-06 HOO 6.5130E-06 6.0660E+00 3.6660E-05 30 1. 0500E-10 2.2240E-04 2.2159E+04 3.8460E+07 1.2160E+04 
9. 3610E +07 7.0910E-06 4400 6.5130E-06 6.0660E+00 3.6880E-05 25 2.5640E-10 2.2370E-04 2.0942E+04 8.2760E+07 1. 7830£+04 
9.2880E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 1. 3560E-05 25 1. 4060E-l1 8.2240E-05 7. 6380E +03 4.4740E+06 4.1460E+03 
9.2450E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 6.6640E-06 24 5.2200E-12 4.0420E-05 3.7369E+03 1.6440E+06 2.5130E+03 
9.1710E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.0560E-06 24 1.5950E-12 1. 2470E-05 1.1436E+03 4.9390E+05 1.3770E+03 
8.8620E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 5.0640E-07 23 1.2130E-13 3.0720E-06 2.7220E+02 3.5050E+04 3.6700£+02 
8.2590E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 1. 6050E-05 22 2.5410E-10 9.7380E-05 8.0424E+03 6.3790E+07 1. 5650E+04 
7.3100E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 1.0920E-06 21 4.1060E-13 6.6250E-06 4.8427£+02 8.0780E+04 5.5710E+02 
6.5380E+07 7.0910E-06 4400 6.5130E-06 6.0660£+00 1.8130E-06 19 9.7410E-13 1.1000E-05 7.1904E+02 1.5330E+05 7.6740E+02 

2.3430E+09 3.4951E+06 "+ or _N 1.2350E+06 

" 
" 
" 
" 
" 
" 
" 
" 

" 
" 

" 
" 

" 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-



I 
m 
W 
I 

l> 
n 
m 
0-
N 
o 
(l) 

\J1 
(l) 
(l) 

Appendix A .31. 

Depth 
Stratum 

(II) 

2.0 7.0" 
7.0 12.0" 

12.0 17.0" 
17.0 22.0" 

.. 22.0 27.0" 
27.0 32.0" 
32.0 37.0" 
37.0 42.0" 
42.0 47.0" 
47.0 52.0" 
52.0 57.0" 
57.0 62.0" 
62.0 67.0" 
67.0 72.0" 
72.0 77.0" 
77.0 82.0-
82.0 87 .0" 
87.0 92.0" 
92.0 97.0" 
97.0 -102.0" 

"TOTAL" 

Hydroacoustlc estimate of fish Inhabiting Area 2. Skilak Lake. Alaska In 1988 based on Transect 4 Integrator output. 

Stratum NUmber standard NUmber Mean Fish Est lmated Conf Idence 
volume Mean of Devlat Ion A Integrator of Integrator Dens f t~ Number of Lilli ts 

(.,3) Sigma ·Echoes Sigma Constant output Sequences var lance (no./II ) Fish var lance (95'4) 

1.6670E<08 1. 0250E-05 477 9.8980E-06 4.1960E<00 2.8960E-03 39 I.U90E-06 1. 2150E-02 2.0260E<06 5.7050E<11 1.4800E<06 
1.6470E<08 9.2360E-06 2090 9.8690E-06 4.6570E<00 1. 4330E-03 39 6.0360E-07 6.6730E-03 1.0992E<06 3.5590E<11 1.1690E<06 
I. 6270E <08 7.4520E-06 1722 I . 2570E -05 5.7720(+00 6.0210E-04 39 5.2210E-08 3.4750E-03 5.6548£+05 4.6590E<10 4.2300£+05 
I. 6060E<08 6.2HOE-06 4640 3.6560E-05 6. 8860E <00 4.749'OE-04 39 I.06BOE-08 3.2700E-03 5.2535E<05 1.5110E<IO 2.4090E<05 
1.5580E<08 6.0380E-06 39 11 I.5HOE-05 7.12401+00 3.6620E-04 38 4.1840E-09 2.6090E-03 4.0UIE<05 5.4300E<09 1.4440E<05 
1.5050E<08 5.7680E-06 2511 1.8910E-05 7.4570£+00 1.4450E-04 37 1.4640E-09 1.0780E-03 1.6219£+05 I. 9570E<09 8.6700£+04 
I . 3830E <08 4.2690E-06 667 4. 0890E -06 I. OOBOE <0 I 4.3270E-05 36 9.0400E-11 4. 3590E -04 6.0298E<04 1.8060E<08 2.6340E<04 
1.1920E<08 6.3950E-06 646 6.12BOE-06 6.7260E<00 2.9000E-05 29 7.1530E-ll I. 9510E-04 2.3255£+04 4.6750E<07 I. 3400£+04 
1.1510E<OB 6.7030E-06 421 5.5490E-06 6.4170E<00 1.1190E-05 29 2.6480E-ll 7.1810E-05 8.2632E<03 1.45501+07 7.4760E<03 
1.1040£+08 7.0910E-06 4400 6.5130E-06 6.0660E<00 7.6160E-06 27 2.9350E-11 4.6200E-05 5.0990E<03 1.3160E<07 7.1110E<03 
1.0660E<08 7.0910E-06 HOO 6.5130E-06 6.0660E<00 8.4340E-06 26 1.7HOE-1I 5.1160E-05 5.4560E<03 7.3080E<06 5.2980E<03 
1.0400£+08 7.0910E-06 HOO 6.5130E-06 6.0660E<00 I. 5400E-05 26 3.6770E-11 9.3450E-05 9.7166E<03 1.4650E<07 7.5010E<03 
9.7890£+07 7.0910E-06 4400 6.5130E-06 6.0660E<00 7.8900E-06 24 6.2920E-12 4.7860E-05 4.6852E<03 2.2230E<06 2.9220E<03 
9.3490E<07 7.0910E-06 4400 6.5130E-06 6.0660E<00 1.8080E-05 23 5.2940E-11 1. 0960E-04 1.025IE<04 1.7050£+07 8.0930E<03 
8.9390E<07 7.0910E-06 4400 6. 5130E -06 6.06601+00 1.0400E-06 22 3.9000E-13 6.3100E-06 5.6406E<02 I.U70E<05 6. 6380E <02 
8. 4130E <07 7.0910E-06 HOO 6. 5130E -06 6.06601+00 1.2750E-06 21 3.5230E-13 7.7340E-06 6.5064E<02 9.1830E<04 5.94001+02 
7.7890£+07 7.0910E-06 HOD 6. 5130E -06 6.0660E<00 3.2220E-07 20 3.6730E-14 I. 9550E-06 1. 5225E,02 8. 2040E ,03 1.7750E,02 
6.UOOE+07 7.0910E-06 HOO 6. 5130E -06 6.0660E<00 7.5040E-07 18 3.1100E-13 4.5520E-06 3.1137E+02 5.3560E+04 4.53601+02 
4.4170E+07 7.0910E-06 4400 6.5130E-06 6.06601+00 8.5890E-09 13 7.3780E-17 5.2100E-08 2.30151+00 5.2980E+00 4.51101+00 
3.8370E+07 7.0910E-06 HOO 6.5130E-06 6.06601+00 1.5870E-07 11 2.5180E-14 9.6250E-07 3.6935E+01 1.3640E+03 7.2400E+01 

2.2480E+09 4.91331+06 ". or 1.95601+06 
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Depth 
stratum 

(m) 

2.0 7.0" 
7.0 12.0" 

• 12.0 17.0· 
• 17.0 22.0· 
• 22.0 27.0" 
• 27.0 32.0" 
• 32.0 37.0" 
• 37.0 42.0" 
.. 42.0 47.0" 
• 47.0 52.0" 
• 52.0 57 .0" 
• 57.0 62.0" 
'. 62.0 67.0" 
• 67.0 H.O" 
• 72.0 77 .0· 
• 77.0 82.0" 
• 82.0 87.0" 
• 87.0 92.0" 
• 92.0 97.0· 
• 97.0 -102.0" 

·TOTAl" 

stratum NUmber standard NUmber Mean fish Est lonated confidence 
volume Mean 01 Devlat Ion A Integrator 01 Integrator Dens It~ Number 01 Lt.lts 

(m3 ) Sigma Echoes sloma constant output sequences Var lance (no./m ) fish var lance (95") 

1.0860E+08 1.0250E-05 477 9.8980E-06 4.1960E+00 2.7130E-03 30 4.93tOE-06 1.1390E-02 1. 2370E+06 1.0280E+12 1.9870E+06 
1.0790E+08 9.2360E-06 2090 9.8690E-06 4.6570E+00 2.7900E-04 30 3.9250E-08 1. 3000E-03 I.4016E+05 9.9140E+09 I.9520E+05 
I.0750E+08 7.4520E-06 1722 1. 2570E-05 5.7720E+00 2.7700E-05 29 3.3430E-IO I.5990E-04 1. 7UOE +04 1.2910E+08 2.2270E+04 
I.0660E+08 6.2470E-06 4640 3.6560E-05 6. 8860E +00 2.7980E-05 29 3.1300E-IO 1. 9270E-04 2.0549E+04 1.7190E+08 2.5700E+04 
I.0560E+08 6.0380E-06 3911 I.5470E-05 7.1240E+00 2.4910E-05 29 3.6490E-IO 1. 7740E-04 1. 8736E+04 2.0710E+08 2.8200E+04 
1. 0330E+08 5.7680E-06 2511 1.8910E-05 7.4570E+00 4.7890E-06 29 6.4610E-12 3.5710E-05 3.6898E+03 3.8940E+06 3.8680E+03 
1. 0 180E+08 4.2690E-06 667 4.0890E-06 1.0080E+Ol 3.3100E-06 27 3.6420E-12 3.3350E-05 3.3933E+03 3.8440E+06 3.8430E+03 
1.0l00E+08 6.3950E-06 646 6. 1280E-06 6.7260E+00 1.5880E-05 27 3.2870E-1I 1. 0680E-04 1.0789E+04 1.5340E+07 7.6750E+03 
9.9480E+07 6.7030E-06 421 5.5490E-06 6.4170E+00 1. 4610E-05 27 3.7470E-ll 9.3750E-05 9. 3258E +03 I.5410E+07 7. 6940E +03 
9.7870E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 1,5590[-05 27 3.5810E-1I 9.4600[-05 9. 2586E +03 I. 2640E +07 6.9680f+03 
9.6280f+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.0100E-05 27 7.4290E-1I 1.2200E-04 1.1742f+04 2. 5370E +07 9.8HOE+03 
9.4180E+07 7.0910f-06 4400 6.5130E-06 6.0660E+00 1. 9620E-05 26 3.0280E-1I 1.1900E-04 1.1210E+04 9.9070E+06 6.1690E+03 
9.IIIOE+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.6760E-05 25 4.7050E-1I 1.6230E-04 1.4788E+04 1.4410E+07 7.4410E+03 
8.8540E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 1.9480E-05 24 2.9190E-1I 1.1820E-04 1.0465E+04 8.4430h06 5.6950E+03 
8.5720E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 8.0590E-06 24 7.8220E-12 4.8890E-05 4.1905E+03 2. I 180h06 2.8530E+03 
8.0240E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 3.1740E-06 24 2.6690E-12 1.9260E-05 1. 5450E+03 6.3280E+05 1.5590E+03 
7.3760E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 2.5590E-07 22 2.1710E-14 1.5530E-06 I.I452E+02 4.3490h03 1. 2930E+02 
7.0460E+07 7.0910E-06 4400 6.51 30E-06 6.0660E+00 1.1450E-06 21 9.1840E-13 6.9440E-06 4.8929E+02 1. 6780h05 8.0290E+02 
6.8560E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 1.4030E-07 20 1.5840E-14 8.5100E-07 5.8343E+01 2.7400E+03 1.0260E+02 
6.5580E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 5.0570E-09 20 2.5570E-17 3.0680E-08 2.0118E+00 4.0480E.00 3.9430E.00 

1.8540E'09 1. 5247E.06 ". or 1.9970E+06 

APpendl x A. 32. HYdroacoustlc estimate of fish Inhabiting Area 3. Skilak lake. Alaska In 1988 based on Transect 1 Integrator output. 
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Append I x A. 33 . 

Depth 
StratlHR 

ell) 

2.0 7.0" 
7.0 12.0" 

12.0 17.0" 
17.0 22.0" 
22.0 27.0" 
27.0 32.0" 
32.0 37.0" 
37.0 42.0" 
42.0 41.0" 
47.0 S2.0" 
S2. 0 57.0" 
57.0 62.0" 
62.0 67.0" 
67.0 72.0" 
72.0 77 .0" 
77.0 52.0" 
82.0 87.0" 
87.0 92.0" 
92.0 97.0" 
97.0 -102.0" 

"TOTAl 

HYdroacoustlc est lmate 01 

Stratum 
VOllj'!'e Mean 

ell ) Sigma 

1.1210£+08 1.02S0E-OS 
1.ll00E+01 9.2360E-06 
1. 0780E +08 7.4S20E-06 
1.0S90E+08 6.2HOE-06 
I.OS60E+08 . 6 . 0380E -06 
1.0S00E+08 5.7680E-06 
1.0HOE+08 4.2690E-06 
I.OlSOE+08 6.39S0E-06 
1. 0260E+08 6.7030E-06 
1.0200E+08 7.0910E-06 
1.0120E+08 7.0910E-06 
1.0020E+08 7.0910E-06 
9.9220E+07 7.0910E-06 
9.8010E+07 7.0910E-06 
9.7090E+07 7.0910E-06 
9. S810E+07 7.0910E-06 
9.S170E+07 7.0910E-06 
9.4180E+07 7.0910E-06 
9.2460E+07 7.0910E-06 
8.2680E+07 7.0910E-06 

2.0160E+09 

II sh Inhabiting Area J. Skilak lake. Alaska In 1988 based on Transect 2 Integrator output. 

NUmber standard NUmber .\lean Fish Estimated conlldence 
01 Deviation A Integrator 01 Integrator Dens It~ NUlliber 01 limit. 

Echoes Sigma Constant output sequences var lance eno./m ) Fish var lance e9S%) 

477 9.8980E-06 4. 1960E+00 1.8170E-03 II I.OSOOE-06 7.62S0E-03 8. sson+os 2.3390E+11 9.4780£+OS 
2090 9.8690E-06 4.6570E+00 3.4630E-04 18 4.6810E-OI 1.6130E-03 1.7896E+05 1. 2S20E+IO 2. 1930E+05 
1722 1.2570E-05 5.7720E+00 1.0870E-04 17 2.7170E-09 6.2750E-04 6.7614E+04 1. 0600E+09 6.3830E+04 
4640 3.6S60E-OS 6.8860E+00 6.1630E-05 17 2.IUOE-09 4.2440E-04 4.4941E+04 1.1780E+09 6.7280E+04 
3911 I.S470E-05 7.1240E+00 6.8710E-OS 17 1.6900E-09 4.8950E-04 5.168n+04 9.6050£+08 6.0740£+04 
2511 1.8910E-05 7.4S70E+00 6.9370E-OS 17 1.0130E-09 5.1730E-04 5.4l0n+04 6.3l60E+08 4.9340E+04 

667 4.0890E-06 1. 0080E+OI 2.1660E-05 17 l.l680E-l0 2.1820E-04 2.2776E+04 1. 5190E+08 2.4160E+04 
646 6.1280E-06 6.7260E+00 3.4110E-05 17 4.6860E-11 2.2940E-04 2.37S1E+04 2.l520E+07 9. S060E+Ol 
421 5.5490E-06 6.4170E+00 6.4680E-OS 16 1. 3680E-l0 4.1500E-04 4.2580E+04 6.2240E+07 1. 5460E+04 

HOO 6.5130E-06 6.0660E+00 6.72S0E-OS 16 2.2330E-IO 4.0790E-04 4.1602E+04 8.5810E+07 1.8160E+04 
4400 6.5130E-06 6.0660E+00 2.7420E-OS 16 I.S410E-IO 1.6630E-04 1.6840E+04 5.8170£+07 1.49S0E+04 
HOO 6.5130E-06 6.0660E+00 2.8390E-OS 16 1.6860E-IO 1. 7220E-04 1.7265E+04 6.2400E+07 1.5480E+04 
4400 6.5130E-06 6.0660E+00 5.6790E-06 16 8.1620E-12 3.44S0E-OS 3.4181E+03 2.9590£+06 3.3710£+03 
4400 6.5130E-06 6.0660E+00 7.4940E-06 16 1. 3760E-11 4.5460E-OS 4.4557E+03 4.8680£+06 4.3240E+03 
4400 6.5130E-06 6.0660E+00 4.4730E-06 16 4.4650E-12 2.7130E-OS 2.6344E+03 1. 5500£+06 2.4400E+03 
4400 6.5130E-06 6.0660E+00 4.7300E-06 15 7.7510E-12 2.8690E-OS 2.1489£+03 2.6190E+06 3.1720E+03 
HOO 6.5130E-06 6.0660E+00 4.8930E-07 15 9.2330E-14 2.9680E-06 2.8247E+02 3.0790E+U 3.H90E+02 
4400 6.5130E-06 6.0660E+00 2.86S0E-07 15 8.2060E-14 1. 7380E-06 1.6366E+02 2.6790£+04 3.2080E+02 
4400 6.5130E-06 6.0660E+00 6.2210E-09 15 3.8710E-17 3.7740E-08 3.4892E+00 1.2180E+OI 6.8390E+00 
4400 6.5130E-06 6.0660E+00 1. 3910E-08 15 1.9350E-16 8.4370E-08 6.9760E+00 4.8670E+OI 1.3670E+OI 

1. 4312E +06 ... or 9.8130E+05 
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APpendix A.34. HYdroacoustic estimate 01 fish Inhabiting Area 3. Skilak lake. Alaska In 1988 based on Transect 3 Integrator output. 

Depth stratum Number standard NUmber Mean Fish Est I ilia ted conlldence 
stratum V~!~~ Mean 01 Deviation A Integrator 01 Integrator Densl t~ NUmber 01 lIMI ts 

(m' Sigma Echoes sigma constant output sequences var lance lno.,m , Fish Variance (9511' 

2.0 7.0" 1.1210E+08 1.0250E-05 477 9.8980E-06 4.1960£+00 2.4820E-03 16 3.0UOE-06 1.0420E-02 1.1679E<06 6.7000E+11 1.6040E+06 
7.0 12.0" 1. 1170£+08 9.2360£-06 2090 9.8690E-06 4.6570£<00 9.0120E-04 16 2. 9670E -07 4. 1970E-03 4.6865E<05 8.0350E+l0 5.5560E<05 

.. 12.0 17.0" 1. I 160E+08 7.4520£-06 1722 1.2570E-05 5.7720£<00 1.8690E-04 16 3.7340E-09 1.0790E-03 1.2037E+05 1. 5730E<09 7.7730£<04 
17.0 22.0" 1.1110E+08 6.2470E-06 4640 3.6560E-05 6.8860E<00 1.4640E-04 16 1. 0360E-09 1. 0080£-03 1.1194£+05 6.9860£<08 5.1800£+04 
22.0 27.0" 1.1060E+08 6.0380E-06 3911 1.5470£-05 7.1240E<00 4.1070E-05 16 1.4760E-l0 2.9260E-04 3.2366£+04 9.3450E+07 1. 8950E+04 
27.0 32.0" 1.1020E+08 5.7680E-06 2511 1.8910£-05 7.H70E+00 2.5510E-05 16 1. 5660E-l0 1.9020E-04 2.0969£+04 1.0770£+08 2.0340E<04 

I 32.0 37.0" 1. 0980E+08 4.2690E-06 667 4.0890E-06 1.0080E<01 4.2550E-05 16 4.2540E-l0 4.2870E-04 4.7050£<04 5.2330E<08 4.4840E<04 
0) 37.0 42.0" 1.0840E+08 6.3950E-06 646 6.1280E-06 6.7260E+00 7.6900E-05 16 3.5840£-10 5.1730£-04 5.6077£+04 1.9510E+08 2.7370E<04 
0) .. 42.0 47.0" 1.0790E+08 6.7030E-06 421 5.5490£-06 6.4170E<00 3.4840E-05 16 1. 3030E- 10 2.2360E-04 2.4136£+04 6.3450£+07 1.5610£+04 

I 47.0 52.0" 1.0710£+08 7.0910E-06 4400 6.5130£-06 6.0660E+00 4.94 10£ -05 16 3.67 10E" 10 2.9910E-04 3.2105£+04 1. 5520E .08 2.4420E+04 
.. 52.0 57.0" I . 0500E +08 7.0910E-06 4400 6.5130£-06 6.0660£ .00 1. 5070E -05 15 1. 8280E II 9.UIOE-05 9.60UE<03 7.4380E<06 5.3460E+03 
.. 57.0 62.0" I . 0290E +08 7.0910£-06 4400 6.5130£-06 6.0660£ +00 1.UOOE-05 15 1. 3520E" II 6.9130E-05 7.1096E+03 5.2730E+06 4.5010£+03 
.. 62.0 67.0" 1.0140E+08 7.0910£-06 4400 6.5130E-06 6.0660E+00 1.6430E-05 15 3.7740£-11 9.9660E-05 1.0103E+04 1. 4290E+07 7.4100E+03 
.. 67.0 72.0" 9.9170£+07 7.0910£-06 4400 6.5130£-06 6.0660£+00 6.3920£ -06 15 8. 5970E- I 2 3.8770E-05 3.8447E+03 3. 1140E+06 3.4580E+03 

72.0 77.0" 9.5940E+07 7.0910£-06 4400 6.5130E-06 6.0660£+00 1.9930E-06 14 9.2250E-13 1.2090E-05 1.1597E+03 3. 1270E +05 1.0960£+03 
77.0 82.0" 9.2560E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 O.OOOOE<OO 14 O.O'OOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 O.OOOOE+OO 
82.0 87.0" 8.7630E+07 7.0910E-06 4400 6.5130E-06 6.0660E+00 0.0000£+00 13 0.0000£+00 O.OOOOE+OO O.OOOOE+OO O.OOOOE+OO 0.0000£+00 
87.0 92.0" 8.3180E+07 7.0910£-06 4400 6.5130E-06 6.0660E+00 O.OOOOE+OO 13 O.OOOOE+OO O.OOOOE+OO O.OOOOE<OO O.OOOOE+OO O.OOOOE+OO 

.. 92.0 97.0" 8.1900E+07 7.0910E-06 4400 6.5130£-06 6.0660£+00 3.2560E-07 12 1.0600£-13 1.9750£-06 1.6174E+02 2.6170E+04 3. 1700E+02 
97.0 -102.0" 8.1110E+07 7.0910E-06 4400 6.5130E-06 6.0660£+00 1.6030E-08 12 2.5710£-16 9.7260E-08 7.888H+00 6.2240E+Ol 1. 5460E+0 1 

"TOTAL" 2.0310E+09 2. 1136E+06 "+ or .. 1.7020E+06 
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Appendix B.l. Representative echogram of Kenai Lake transect 1, Area 1 taken in September of 1988. 
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I\ppendix 13.3. Representative echogram of !\cnai La!:e transect 3, l\rea 5 taken in September of 198B. 
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Appendix B.4. 
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Representative echogram of Skilak Lake transect 2, Area 1 taken in September of 1988. 
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Appendix B.5. 
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Representative echogram of Skilak Lake transect 1, Area 2 taken in September of 1988. 
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Appendix B.6. Representative echogram of Skilak Lake transect 1, 
Area 3 taken in September of 1988. 
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The Alaska Department of Fish and Game operates all of its public programs and 
activities free from discrimination on the basis of race, religion, color, 
national origin, sex or handicap. Because the department receives federal 
funding, any person who believes he or she has been discriminated against should 
write to: D.E.C., U.S. Department of Interior, Washington, D.C. 20204. 






