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ABSTRACT 

Creel surveys were conducted during the summers of 1986, 1987, and 1988 on 
the Agulukpak and Agulowak Rivers to estimate sport fishing effort, catch 
(fish kept plus fish released), and harvest (fish kept only). Rainbow trout 
Oncorhynchus mykiss, Arctic char Salvelinus alpinus, and Arctic grayling 
Thymallus arcticus are the primary species targeted in both fisheries with 
the Agulukpak River being managed as a catch and release fishery. Data 
collected during these surveys indicated that effort was slightly greater on 
the Agulowak River (3-year average = 4,570 angler-hours) than on the 
Agulukpak River (3-year average = 3,260 angler-hours). Catches of rainbow 
trout on the Agulukpak River ranged from 1,322 to 3,692 fish per year. 
Catches and harvests of rainbow trout from the Agulowak River over the same 
period averaged 2,345 and 161 fish, respectively. Age and size data were 
collected from 417 rainbow trout from the Agulukpak and 233 rainbow trout 
from the Agulowak River during the 3-year study using hook and line gear. 
Mean length of age 3 and 4 rainbow trout sampled from the Agulawak River were 
larger than those sampled from the Agulukpak River. Age frequency 
distributions for the Agulukpak River were normally distributed while the 
Agulowak River sample was skewed to younger age groups. 

KEY WORDS: Agulukpak River, Agulowak River, Wood River Lakes, Bristol Bay, 
rainbow trout, Oncorhynchus mykiss, Arctic char, Salvelinus 
alpinus, Arctic grayling, Thymallus arcticus, creel survey, 
effort, harvest, catch, age, size. 



INTRODUCTION 

The Wood River lake system, located within the Wood-Tikchik State Park, 
consists of a series of five lakes connected by short swift rivers 
(Figure 1). The waters of this system support recreational fisheries for 
rainbow trout Oncorhynchus mykiss, Arctic char Salvelinus alpinus, and Arctic 
grayling Thymallus arcticus. The sport fisheries targeting rainbow trout 
occur primarily in the Agulukpak and Agulowak Rivers. 

Information concerning the sport fisheries in the Agulukpak and Agulowak 
Rivers has been limited to creel survey data collected on the Agulukpak River 
during 1976 and 1977 and the Agulowak River during 1975, 1976, and 1977 
(Minard 1986). Results of these informal investigations suggested that sport 
fishing effort and catches and harvests of rainbow trout on both rivers were 
increasing. 

In response to these increases, the Alaska Department of Fish and Game 
(ADF&G), Division of Sport Fish, together with the Alaska Department of 
Natural Resources (ADNR), Division of Parks, initiated formal creel surveys 
on both the Agulowak and Agulukpak Rivers during 1986. These surveys were 
designed to estimate sport fishing effort, catch (fish landed), and harvest 
(fish retained), and to collect age and size composition data for rainbow 
trout stocks within the Agulukpak and Agulowak Rivers. The ADF&G was 
responsible for sample design, data analysis, and reporting of the creel 
survey and biological data and provided financial support to ADNR to help 
defray operational expenses associated with the creel survey. Volunteer 
staff working for the ADNR acted as field technicians and were responsible 
for the collection of creel survey and biological data. 

During the 3-year study period (1986-1988), the Agulukpak and Agulowak Rivers 
were open to sport fishing all year and anglers were allowed to harvest up to 
five grayling, ten Arctic char, and five salmon per day. The upper 2 miles 
of Agulukpak River is managed as a catch and release fishery for rainbow 
trout and is therefore closed to the harvest of rainbow trout. In the 
Agulowak and the lower Agulukpak Rivers, anglers were allowed two rainbow 
trout per day during the period from 8 June through 31 October, of which only 
one could be greater than 20 inches in length. During the balance of the 
year, anglers were allowed a daily bag limit of five rainbow trout per day of 
which only one could be greater than 20 inches in length (ADF&G 1986, 1987, 
1988). 

METHODS 

Creel Survey 

Creel surveys were conducted on the Agulukpak and Agulowak Rivers during the 
years 1986, 1987, and 1988. 
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Figure 1. Location of the Agulukpak and Agulowak Rivers, Wood River 
Lake system, Alaska. 



Agulukpak River: 

The study area on the Agulukpak River extended from Lake Nerka upstream to 
Lake Beverley (Figure 1). A direct expansion creel survey formed the basis 
of the sampling design. The fishing day was considered to be 24 hours long, 
from 0600 hours through 2100 hours. Within each day, the fishing day further 
stratified into five 3-hour periods: A (0600-0859), B (900-1159), C (1200- 
1459), D (1500-1759), and E (1800-2059). 

Most anglers enter and exit the fishery at the head of the Agulukpak River 
where it drains Lake Beverley. Technicians, stationed at this access site, 
attempted to interview every angler exiting the fishery and had completed 
fishing for the day. For each angler contacted, the creel survey technician 
recorded the number of hours fished, the number of fish in the angler's 
possession by species, the number of fish released by species, whether the 
angler was guided or not guided, the residency of the angler, and the type of 
gear used (spin, fly, or bait). All interviews were of individual anglers 
and not party or group interviews. Occasionally, anglers who had completed 
fishing exited the fishery without being interviewed. In those instances, 
the number of anglers not interviewed was tallied. 

The estimation of angler effort by a direct expansion creel survey can be 
considered as a problem in estimating a rate. Effort was estimated in units 
of angler-hours. The rate estimated is the mean effort in angler-hours per 
hour of sampling. The product of this rate and the total number of possible 
fishing hours (length of the angler-day) is the estimate of angler effort 
which was expressed as: 

A P 
Es -- C Hj(ej/hj) ill 

j-l 
where; 

A 
E - the estimate of effort in angler-hours, 

Hj = the number of hours possible fishing time, in period j, 

e. 
J = the mean number of angler-hours leaving a census site during 

period j, and 

hj = the mean number of hours censused during period j on all days 
sampled. 

The survey on the Agulukpak River is the simplest case of a direct expansion 
survey since sampling occurred continuously over the entire length of the 
angling day which was considered to be 24 hours long. 

The variance of effort was estimated as: 

A P2-- 
V(E) =j~lHjV(ejfij > [21 
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The variance of the rate, e.fi., was approximated by the variance for the 
quotient of two random variiblk (Jessen 1978): 

- - - - 2 2-2 2 -2 -- 
V(ej/hj > z (ejfij) (l/dj)(s/ej + Sh/hj - ZrS,Sh/ejhj) (1 - hj/Hj) [31 

where: 

r = correlation between e and h, 

dj = the number of days censused, 

2 
‘e = the sample variance for the mean number of angler-hours leaving a 

census site, and 
2 

sh = the sample variance for the mean number of hours censused on a 
sample day. 

In most of the fisheries surveyed, the time spent surveying on period j (hj) 
was relatively constant on each sampling occasion. In some instances, i.e. 
on days when no interviews were conducted, 
fishery and the hj 

hj varied considerably during the 
were considered random variables. This variation is 

represented by the variance of the sample unit length in Equation 13 (sh2). 
The coefficient of variation was used to determine if the h. were treated as 
random variables. If the coefficient of variation exceededJ20%, 
treated as random variables, 

the hj were 
otherwise the h. were treated as constant. 

J 

For h- constant, sh 2 
varial?ce 

equals zero and the variance of the estimate of the 
of the estimated angler effort simplifies to: 

V(~) = ~ d.(H./h.)2s~ (1 - hj/Hj) 
v-lJ J J [41 

When it was not possible to interview all anglers leaving the access site, 
the effort by the anglers who were not interviewed was estimated. In 
contrast to the previous situation, where the effort leaving the fishery 
during period j (ej) was considered to be 

A - 
e. 

J 
= Mj fj [51 

and the associated variance as: 

A2 
'ej = Mi (sgj/mj) (1 - "j/M-j) 161 



Effort for period j was estimated by: 

A 
Ej = Hj (cj/hj) t71 

The variance of I?. 
4. 

was estimated using equations 12 and 13 with the excep- 
tion that the va lance of the mean number of angler-hours of effort by 
completed-trip anglers censused during each sampling event now has two 
components, the within-day variance due to missEd anglers and the between-day 

A2 
variance. Letting se estimate the variance of e 

j 
: 

A2 2 D A2 
se = SB~ + hj/[dj(Hj - hj)l (2 Seij) 

i-l 

with the between-day variance (sBz) estimated as: 

2 
'Be - ‘j121/(dj - 11, 

[aI 

[91 

A A2 2 
the variance of E. was estimated by substituting se for se in equation 13 
(Sukhatme et al. 1984). 

By replacing s2 
A2 

with s the variance of the angler effort estimate simpli- 
fies to equati& 14 wh:n the hj are constant. 

The catch and harvest of a species, and their variances, were estimated with 
the same procedures used to estimate effort by simply substituting the 
corresponding quantities for catch or harvest in place of effort. 

Assumptions necessary for the direct expansion creel survey design are: 

1. no significant fishing effort occurs during the hours not included 
in the fishing day; 

2. all anglers participating in a particular fishery exit the fishery 
through the surveyed access site; and, 

3. all anglers who are not interviewed are counted and all non- 
interviewed anglers are completed-trip anglers. 

Agulowak River: 

The study area on the Agulowak River was from its head at Lake Nerka to the 
mouth at Aleknagik Lake (Figure 1). A roving creel survey (Neuhold and Lu 
1957) using a stratified, random sampling design was employed to count 
anglers and conduct angler interviews. Counts of anglers were used to 



estimate effort in units of angler-hours and interviews of anglers provided 
estimates of catch rates (fish per angler-hour) by species. The product of 
the estimated effort and the species specific catch and harvest rates was the 
estimate of catch and harvest for a given species. 

Effort levels, thought to reflect seasonal availability of rainbow trout, 
formed the basis for stratification of the study periods. The study period 
in 1986 (19 June through 23 August) was stratified into three temporal 
components: Component 1 (16 June to 12 July); Component 2 (13 July to 
11 August); and, Component 3 (12 August to 23 August). For the purpose of 
the creel survey, the fishing day in 1986 was defined as 15 hours in duration 
(0600-2100 hrs) with each day being divided into five time strata: Period A 
(0600-0859 hrs); Period B (0900-1159 hrs); Period C (1200-1459 hrs); Period D 
(1500-1759 hrs); and, Period E (1800-2100 hrs). 

Based on information collected during the 1986 surveys, the creel survey was 
restratified during 1987. In 1987, the study period (6 June through 
7 September) was stratified into three different temporal components: 
Component 1 (6 June to 23 June); Component 2 (24 June to 1 August); and, 
Component 3 (2 August to 7 September). From 6 June through 15 August, the 
fishing day was defined as 16 hours in duration (0800-2400) with each day 
being divided into four time strata: Period A (0800-1159 hrs); Period B 
(1200-1559 hrs); Period C (1600-1959 hrs); and, Period D (2000-2400 hrs). 
From 16 August on, the fishing day was shortened to 12 hours in duration and 
divided into three time periods with Periods A, B, and C remaining the same 
as above and Period D being eliminated. 

Based on information collected during the 1986 and 1987 surveys, the creel 
survey was again restratified during 1988. In 1988, two temporal components 
were defined as Component 1 (6 June to 31 July), and Component 2 (1 August to 
6 September). The stratification of the angling day was the same as was 
described for the 1987 survey. 

The sampling level in 1986 was 11 angler count and interview trips per week. 
Time strata to be sampled were randomly chosen subject to the constraint that 
a maximum of two sample units could be designated in any one day. This 
random selection process was done independently for each period. In 1987 and 
1988, the sampling level was increased to ten angler count/interview sessions 
and five angler counts per week with all time strata being sampled with equal 
intensity. 

A survey trip started at the upstream or downstream boundary of the survey 
area. A coin was tossed to determine if a count or interview session was to 
be conducted first. For a count, the technician drove a skiff through the 
fishery area at a near constant speed and counted all anglers actively 
fishing. The count was completed within 40 to 60 minutes of the start and 
was considered an instantaneous count (Neuhold and Lu 1957). 

All interviews were of individual anglers and were not party interviews. The 
technician attempted to keep the number of anglers interviewed proportional 
to the angler effort expended during the sampled time (Neuhold and Lu 1957, 
DiConstanzo 1956). Anglers were randomly selected throughout the fishing 

7 



area. For each angler contacted, the technician recorded the number of hours 
fished, the number of fish in the angler's possession by species, the number 
of fish released by the angler by species, whether the angler was guided or 
not guided, the residency of the angler, and the gear used (spin, fly, or 
bait). Most angler interviews were uncompleted-trip interviews. Completed- 
trip information was collected on an opportunistic basis as often as 
possible, and entered on the angler interview form as previously described. 

Effort was estimated for each temporal component of the fishery using a 
stratified random sampling approach by period. Within each temporal 
component, effort (EC) was estimated as follows: 

where: 

& P 
C = X Hi Xi; [lOI 

i-l 

Hi - the total number of hours of possible fishing time in 
period i, and 

- 
x. = 1 the mean angler count for period i over all periods. 

h 
The variance of EC was estimated as follows: 

V&) = : Hi2 (s*/mi) ; 
i-l 

where: 

S 
2 =[Z g (Yik-Yi)*l/(mi-l>; 

t=l i=l 

and: 

yik = a count of anglers made during day k and period i, 
- 
'i = the mean count of anglers for period i, and 

m- 1 = the number of counts of anglers conducted during period i. 

1111 

[I21 

The total number of angler-hours of effort for the season was estimated by 
summing the estimates of effort for each of the temporal components. Because 
these are independent estimates, the variance for the total number of angler- 
hours of effort is the sum of the individual variances for each temporal 
component estimate. 



Mean catch per unit effort (catch per angler-hour) was estimated for each 
temporal component as: 

CPUE, - ?cch / 2e,h; [I31 
h-1 h-l 

where: 

m. 
J 

= the number of anglers interviewed during component c, 

'ch - the catch by angler h interviewed during component c, and 

ech = the effort (number of hours) expended by angler h at the time of 
the interview. 

Omitting the finite population correction factor, the variance of mean CPUE- 
was approximated as (Jessen 1978): J 

-- 
V(CPUEj) = (Cc/Ec)2 [Sc2/cc2 + Se2/Ec2 - (2rcscse/CcEc)1; [141 

where: 

CC 
= the mean catch of a particular species by anglers in component c, 

EC 
- the mean effort by anglers in component c, 

sC 
2 = the two-stage variance estimate 

'e 
2 = the two-stage variance estimate 

r. 
J 

= the correlation coefficient for 

for of Cc, 

for EC, and 

cch and ek. 

The catch of species k during component c was estimated by: 

A 

'kc - $,(CPUE,). [I51 

The variance of the estimated catch of species k was estimated using the 
product of two independent random variables as described in Goodman (1960). 

Harvest rates and total harvest of species k was estimated for each temporal 
component by substituting appropriate harvests for catches in equations 13, 
14, and 15. 

Total catch and harvest of a species k for the season was estimated by 
summing the estimates of catch and harvest for each of the temporal 
components. Because these are independent estimates, the variances of the 
total catch and harvest estimates are the sums of the individual variances 
for each temporal component. 

9 



The assumptions necessary for these analyses are: 

1. incomplete-trip angler CPUE provide an unbiased estimate of 
completed-trip angler CPUE; 

2. interviewed anglers were representative of the total angler 
population and anglers were interviewed in proportion to their 
abundance on the day of the interview; 

3. no significant fishing effort occurred outside the selected fishing 
day during each year at the survey; 

4. catch and effort by individual anglers are normally distributed 
random variables; and, 

5. catch rate and duration of fishing trip are independent 
(DiConstanzo 1956). 

Age. Sex, Weight. and LenPth Samnlinq 

Rainbow trout were captured using hook and line and measured for fork length 
to the nearest millimeter, weighed to the nearest 10 grams, and sexed when 
possible. Scales were collected on the left side of the fish approximately 
two rows above the lateral line and on the diagonal row downward from the 
posterior insertion of the dorsal fin as described in Clutter and Whitesel 
(1956). Scales were mounted on adhesive-coated cards and impressions were 
made in cellulose acetate. Age determinations were made by examination of 
scales using a microfiche reader. Each fish was tagged at the base of the 
dorsal fin on the left side with a numbered Floy anchor tag. All biological 
data were recorded on Division of Sport Fish biological mark-sense forms. 

The age composition of the rainbow trout sport catch sample was calculated 
from all legible scales collected during each year. Letting ph equal the 
estimated proportion of age group h in the sample, the variance of ph was 
estimated using the normal approximation to the binomial (Schaeffer et al. 
1979): 

&h) - &+;h)/h’$), [I61 

where nT is the total number of legible scales collected from rainbow trout 
during the fishery. Mean length by age group and its variance were estimated 
using standard normal procedures. 

The age composition proportions of the sampled trout from each river was 
tested for differences using a contingency table analysis (MINITAB 1988). A 
student's t-test was used to test for differences between mean lengths-at-age 
of the sampled trout from each river (MINITAB 1988). 

RESULTS 

Creel Statistics 

Sport fishing effort during the survey periods on the Agulukpak River was 
estimated to be 1,826 angler-hours in 1986, 4,265 angler-hours in 1987, and 
3,685 angler-hours in 1988 (Table 1). Sport fishing effort on the Agulowak 
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Table 1. Estimated effort (angler-hours), by temporal component, 
for the sport fishery in the Agulukpak River, 1986-1988. 

Number Estimated Effort 
Component of 

Year (Dates) Interviews D1 d2 Ang-Hrs SE3 RP4 

1986 All (6/29-8/22) 331 53 33 1,826 208.8 22.4% 

1987 1 (6/17-7/11) 111 25 19 665 57.5 16.9% 
2 (7/12-8/22) 408 44 44 2,303 0.0 0.0% 
3 (8/23-g/16) 198 19 19 1,297 0.0 0.0% 

Season 717 88 82 4,265 58 2.6% 

1988 1 (6/14-7/08) 96 25 25 475 17.94 7.4% 
2 (7/09-8/02) 214 25 25 1,183 27.29 4.5% 
3 (8/3-8/27) 215 25 25 997 2.82 0.6% 
4 (8/28-g/16) 197 20 20 1,030 32.06 6.1% 

Season 722 95 95 3,685 45.86 2.4% 

1 Number of days possible. 
f Number of days surveyed. 

Standard error. 
4 Relative precision (a = 0.05). 
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River was estimated to be 3,732 angler-hours in 1986, 6,397 angler-hours in 
1987, and 3,582 angler-hours in 1988 (Table 2). 

Catches and harvests per hour, by species and temporal component, are listed 
for the Agulukpak River in Tables 3, 4, and 5. Catch rates for rainbow trout 
greater than 0.5 fish per angler hour occurred in all 3 years and exceeded 
one fish per hour in 1987 and 1988. These data also suggest that Arctic char 
and Arctic grayling play an important role in the sport fishery of the 
Agulukpak River. Harvest rates for all species were low. 

Catches and harvests per hour, by species and temporal component, are listed 
for the Agulowak River, by year, in Tables 6, 7, and 8. These data indicate 
that rainbow trout, Arctic char, and Arctic grayling are caught frequently in 
this fishery. Rainbow trout catch per hour exceeded one fish in 1988 while 
catch rates for Arctic char exceeded one fish per hour during each of the 
3 years of the study. Harvest rates appear moderate for all species. 

The rainbow trout catch in the Agulukpak River totaled 1,322 during the 1986 
season, with none harvested (Table 9). A total of 659 Arctic char were 
caught of which 59 (9%) were harvested. Additionally, 1,291 Arctic grayling 
were caught of which 15 (1%) were harvested. The 1987 rainbow trout catch 
rose to 3,692 fish, of which 2 were harvested (Table 10). Peak catches in 
1987 occurred in temporal components two and three. Arctic char catch and 
harvest peaked in temporal component two, and totaled 1,892 and 152 (8%), 
respectively. Arctic grayling also peaked in temporal component 2. A total 
of 2,649 Arctic grayling were caught, of which 26 (1%) were harvested. 

The catch and harvest of rainbow trout in 1988 from the Agulukpak River was 
2,884 and 0 fish, respectively (Table 11). Catches of Arctic char and 
grayling totaled 2,312, and 2,051 fish respectively. Harvests for all 
species were negligible. 

In 1986, the rainbow trout catch in the Agulowak River totaled 1,783, of 
which 84 (5%) were harvested (Table 12). Peak rainbow trout catch and 
harvest occurred during temporal component two. Arctic char peak catch and 
harvest occurred during temporal component one, and seasonal totals were 
5,151 and 1,217 (12%), respectively. In 1987, the rainbow trout catch and 
harvest increased to 2,584 and 328 (13%), respectively (Table 13). Catch 
peaked in temporal component three, and harvest peaked in temporal component 
two. Arctic char seasonal catch and harvest was 3,716 and 660 (18%), 
respectively, and both peaked in temporal component two. Of 616 Arctic 
grayling caught, only 15 (2%) were harvested. However, the percent of 
sockeye 0. nerka and coho 0. kisutch salmon harvested was 52% and 100% from 
catches of 60 and 15, respectively. 

Catches and harvests for the 1988 season are listed by species for the 
Agulowak River in Table 14. Of the 2,666 rainbow trout landed, 72, or 2.7% 
were harvested. Char catches totaled 4,176 fish of which 551 (13.2%) were 
harvested. Arctic grayling catch and harvest was estimated to be 1,308 and 
22 (1.7%) fish, respectively. 
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Table 2. Estimated effort (angler-hours), by temporal component, 
for the sport fishery in the Agulowak River, 1986-1988. 

Number Estimated Effort 
Component of 

Year (Dates) Interviews D1 d2 Ang-Hrs SE3 RP4 

1986 1 (6/16-7/12) 55 24 9 1,373 340.5 48.6% 
2 (7/13-8/11) 140 30 16 1,816 319.9 34.5% 
3 (8/12-8/23) 56 12 8 543 257.3 92.9% 

Season 251 66 33 3,732 533.3 28.0% 

1987 1 (6/06-6/23) 33 18 7 591 116.1 38.5% 
2 (6/24-8/01) 136 39 19 3,572 336.0 18.4% 
3 (8/02-g/07) 96 37 16 2,234 353.2 31.0% 

Season 265 94 42 6,397 501.1 15.4% 

1988 1 (6/06-7/31) 188 56 22 2,488 207.1 23.3% 
2 (8/01-g/06) 160 37 24 1,094 295.6 37.1% 

Season 348 93 46 3,582 360.9 19.7% 

1 _ Number of days possible. 
f Number of days surveyed. 

Standard error. 
4 Relative precision (a = 0.05). 
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Table 3. Estimated catch and harvest rates (fish 
per angler-hour), by species, for sport 
fishery (6/29-8/22) in the Agulukpak 
River, 1986. 

Catch Harvest 

Fish/Hr SE' Fish/Hr SE' 

Rainbow Trout 0.7243 0.0039 0.0000 0.0000 
Arctic Char 0.3609 0.0058 0.0321 0.0006 
Arctic Grayling 0.7074 0.0043 0.0080 0.0003 
Sockeye Salmon 0.0786 0.0010 0.0056 0.0001 
Coho Salmon 0.0024 0.0001 0.0000 0.0000 

1 Standard error. 
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Table 4. Estimated catch and harvest rates (fish per angler- 
hour), by species and temporal component, for the 
sport fishery in the Agulukpak River, 1987. 

Catch Harvest 
Temporal 

Component' Fish/Hr SE* Fish/Hr SE* 

Rainbow 
Trout 

Arctic 
Char 

Arctic 
Grayling 

Sockeye 
Salmon 

Northern 
Pike 

1 0.2512 
2 0.6931 
3 1.4869 

1 0.8405 
2 0.4773 
3 0.1804 

1 0.6724 
2 0.6905 
3 0.4717 

1 0.0040 
2 0.0973 
3 0.1927 

1 0.1009 
2 0.0000 
3 0.0039 

0.0347 0.0020 0.0012 
0.0410 0.0004 0.0004 
0.0809 0.0000 0.0000 

0.1250 0.0949 0.0171 
0.0472 0.6356 0.0050 
0.0203 0.0054 0.0032 

0.0107 0.0198 0.0086 
0.0520 0.0017 0.0011 
0.0554 0.0069 0.0035 

0.0033 
0.0139 
0.0330 

0.0033 
0.0027 
0.0000 

0.0457 
0.0000 
0.0024 

0.0040 
0.0104 
0.0000 

0.0020 
0.0000 
0.0000 

0.0010 
0.0000 
0.0000 

' Component 1: 6/17-7/11; Component 2: 7/12-8/28; and, 

2 
Component 3: 8/29-g/16. 
Standard error. 
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Table 5. Estimated catch and harvest rates (fish per angler- 
hour), by species and temporal component, for the 
sport fishery in the Agulukpak River, 1988. 

Catch Harvest 
Temporal 

Component' Fish/Hr SE2 Fish/Hr SE* 

Rainbow 
Trout 

Arctic 
Char 

Arctic 
Grayling 

Sockeye 
Salmon 

1 0.0000 0.0000 0.0000 0.0000 
2 0.1264 0.0272 0.0220 0.0055 
3 0.1975 0.0449 0.0062 0.0077 
4 0.4614 0.0689 0.0000 0.0000 

0.2941 0.0363 0.0000 0.0000 
0.7888 0.0550 0.0000 0.0000 
1.2998 0.0903 0.0000 0.0000 
0.5563 0.0593 0.0000 0.0000 

0.6453 0.0769 0.0439 0.0147 
0.0325 0.0078 0.0057 0.0028 
0.0724 0.0240 0.0021 0.0009 
1.8926 0.1352 0.0164 0.0076 

0.6409 0.1455 0.0154 0.0060 
0.7180 0.0577 0.0029 0.0030 
0.5501 0.0480 0.0052 0.0098 
0.3556 0.1053 0.0000 0.0000 

' Component 1: 6/14-7/8; Component 2: 7/g-8/2; 

2 
Component 3: 8/3-8/27; Component 4: 8/28-g/16. 
Standard error. 
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Table 6. Estimated catch and harvest rates (fish per angler- 
hour), by species and temporal component, for the 
sport fishery in the Agulowak River, 1986. 

Catch Harvest 
Temporal 

Component' Fish/Hr SE* Fish/Hr SE* 

Rainbow 
Trout 

Arctic 
Char 

Arctic 
Grayling 

Sockeye 
Salmon 

1 0.1647 0.0096 0.0000 0.0000 
2 0.7657 0.0201 0.0463 0.0017 
3 0.3076 0.0161 0.0000 0.0000 

1 2.7862 0.1238 0.5902 0.0201 
2 0.6321 0.0130 0.1953 0.0060 
3 0.3268 0.0145 0.0961 0.0054 

1 0.0549 0.0045 0.0000 0.0000 
2 0.3649 0.0132 0.0154 0.0023 
3 0.0577 0.0073 0.0000 0.0000 

1 0.0000 0.0000 0.0000 0.0000 
2 0.0154 0.0016 0.0103 0.0013 
3 0.4806 0.0236 0.1922 0.0188 

IL Component 1: 6/19-7/l*; Component 2: 7/13-8/11; and, 

2 
Component 3: 8/12-8/23. 
Standard error. 
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Table 7. Estimated catch and harvest rates (fish per angler- 
hour), by species and temporal component, for the 
sport fishery in the Agulowak River, 1987. 

Catch Harvest 
Temporal 

Component' Fish/Hr SE2 Fish/Hr SE2 

Rainbow 
Trout 

1 0.1260 0.1291 0.0315 0.0215 
2 0.2399 0.0738 0.0600 0.0238 
3 0.7379 0.2146 0.0427 0.0313 

Arctic 
Char 

1 1.2132 0.2926 0.2994 0.1047 
2 0.7026 0.1544 0.1200 0.0352 
3 0.2195 0.0549 0.0244 0.0118 

Arctic 
Grayling 

1 0.0000 0.0000 0.0000 0.0000 
2 0.1114 0.0607 0.0043 0.0026 
3 0.0976 0.0398 0.0000 0.0000 

Sockeye 
Salmon 

1 0.0000 0.0000 0.0000 0.0000 
2 0.0129 0.0157 0.0086 0.0155 
3 0.0061 0.0185 0.0000 0.0000 

Coho 
Salmon 

1 0.0000 0.0000 0.0000 0.0000 
2 0.0043 0.0026 0.0043 0.0026 
3 0.0000 0.0000 0.0000 0.0000 

' Component 1: 6/6-6/23; Component 2: 6/24-8/l; and, 

2 
Component 3: 8/2-g/7. 
Standard error. 
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Table 8. Estimated catch and harvest rates (fish per angler- 
hour), by species and temporal component, for the 
sport fishery in the Agulowak River, 1988. 

Catch Harvest 
Temporal 

Component' Fish/Hr SE2 Fish/Hr SE2 

Rainbow 1 0.5655 0.2087 0.0241 0.0118 
Trout 2 1.1507 0.1654 0.0114 0.0074 

Arctic 1 1.4981 0.3497 0.2166 0.0575 
Char 2 0.4102 0.2419 0.0114 0.0129 

Arctic 1 0.2677 0.1235 0.0090 0.0054 
Grayling 2 0.5867 0.1026 0.0000 0.0000 

Sockeye 1 0.0000 0.0000 0.0000 0.0000 
Salmon 2 0.0598 0.0239 0.0114 0.0057 

k Component 1: 6/6 to 7/31; Component 2: 8/l to 9/6. 
Standard error. 
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Table 9. Estimated catch and harvest, by species, for the sport 
fishery (6/29-8/22) in the Agulukpak River, 1986. 

Species 

Catch Harvest 
Percent 

Number SE1 RP2 Number SE' RP2 Harvested 

Rainbow Trout 1,322 151 22.4% 0 0 0.0% 

Arctic Char 659 76 22.6% 59 7 22.5% 9.0% 

Arctic Grayling 1,291 148 22.5% 15 2 22.6% 1.2% 

Sockeye Salmon 143 16 22.6% 10 1 19.6% 0.0% 

Coho Salmon 4 0 0.0% 0 0 0.0% 

1 
2 

Standard error. 
Relative precision (a - 0.05). 
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Table 10. Estimated catch and harvest, by species and temporal 
component, for the sport fishery in the Agulukpak River, 1987. 

Species 

Catch Harvest 
Temporal Percent 

Component Number SE' RP* Number SE' RP* Harvested 

Rainbow 1 167 25 29.2% 1 0 0.0% 0.6% 
Trout 2 1,596 0 0.0% 1 0 0.0% 0.1% 

3 1,929 0 0.0% 0 0 0.0% 

Total 3,692 25 1.3% 2 0 0.0% 0.1% 

Arctic 1 559 116 40.8% 63 9 26.6% 11.3% 
Char 2 1,099 0 0.0% 82 0 0.0% 7.5% 

3 234 0 0.0% 7 0 0.0% 3.0% 

Total 1,892 116 12.1% 152 9 11.0% 8.0% 

Arctic 1 447 66 28.8% 13 3 42.5% 2.9% 
Grayling 2 1,590 0 0.0% 4 0 0.0% 0.3% 

3 612 0 0.0% 9 0 0.0% 1.5% 

Total 2,649 66 4.9% 26 3 21.3% 1.0% 

Sockeye 1 3 1 65.3% 3 1 65.3% 0.0% 
Salmon 2 224 0 0.0% 24 0 0.0% 10.7% 

3 250 8 6.0% 0 0 0.0% 

Total 477 1 0.4% 27 1 7.3% 5.7% 

Northern 1 67 16 46.4% 1 0 0.0% 1.5% 
Pike 2 0 0 0 0 

3 5 0 0.0% 0 0 0.0% 

Total 72 16 43.2% 1 0 0.0% 1.4% 

' Component 1: 6/17-7/11; Component 2: 7/12-a/28; and, 
2 Component 3: a/29-9/16. 

Standard error. 
3 Relative precision (a = 0.05). 
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Table 11. Estimated catch and harvest, by species and temporal 
component, for the sport fishery in the Agulukpak River, 1988. 

Species 

Catch Harvest 
Temporal 

Component Number SE' RP* 
Percent 

Number SE' RP* Harvested 

Rainbow 1 140 6 8.7% 0 0 0.0% 
Trout 2 927 26 5.5% 0 0 0.0% 

3 1,262 3 0.5% 0 0 0.0% 
4 555 40 14.0% 0 0 0.0% 

Total 2,884 48 3.2% 0 0 0.0% 

Arctic 1 306 15 9.3% 21 2 16.2% 6.9% 
Char 2 47 13 52.5% 9 3 68.8% 19.1% 

3 71 2 4.8% 2 0 0.0% 2.8% 
4 1,888 111 11.5% 17 3 30.4% 0.9% 

Total 2,312 113 9.5% 49 4 17.9% 2.1% 

Arctic 1 304 20 12.8% 7 1 28.0% 2.3% 
Grayling 2 849 37 8.6% 3 0 0.0% 0.4% 

3 540 3 1.1% 9 5 15.2% 1.7% 
4 358 34 18.6% 0 0 0.0% 

Total 2,051 54 5.2% 19 5 55.5% 0.9% 

Sockeye 1 0 0 0 0 0.0% 
Salmon 2 141 13 17.8% 24 2 18.3% 17.0% 

3 199 7 7.0% 15 5 69.1% 7.5% 
4 503 31 12.1% 0 0 0.0% 

Total 843 34 8.0% 39 6 28.9% 4.6% 

' Component 1: 6/14-7/8; Component 2: 7/g-8/2; 
2 Component 3: 8/3-8/27; Component 4: 8/28-g/16. 

Standard error. 
3 Relative precision (a = 0.05). 
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Table 12. Estimated catch and harvest, by species and temporal 
component, for the sport fishery in the Agulowak River, 1986. 

Species 

Catch Harvest 
Temporal Percent 

Component Number SE' RP2 Number SE' RP2 Harvested 

Rainbow 1 226 58 49.9% 0 0 0.0% 
Trout 2 1,390 248 34.9% 84 15 35.3% 6.0% 

3 167 80 93.3% 0 0 0.0% 

Arctic 
Char 

Total 1,783 266 29.3% 84 15 35.3% 4.7% 

1 3,826 963 49.3% 810 203 49.1% 21.2% 
2 1,148 204 34.7% 355 63 35.0% 30.9% 
3 177 84 93.4% 52 25 93.6% 29.4% 

Total 5,151 988 37.6% 1,217 214 34.4% 23.6% 

Arctic 1 75 20 51.3% 0 0 0.0% 
Grayling 2 663 119 35.2% 28 6 44.8% 4.2% 

3 31 15 96.3% 0 0 0.0% 

Total 769 122 31.0% 28 6 44.8% 3.6% 

Sockeye 1 0 0 0 0 0.0% 
Salmon 2 28 6 40.2% 19 4 42.5% 67.9% 

3 261 124 93.2% 104 50 94.7% 39.8% 

Total 289 124 84.3% 123 50 80.3% 42.6% 

' Component 1: 6/19-7/12; Component 2: 7/13-8/11; and, 
2 Component 3: 8/12-8/23. 

Standard error. 
3 Relative precision (a = 0.05). 
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Table 13. Estimated catch and harvest, by species and temporal 
component, for the sport fishery in the Agulowak River, 1987. 

Species 

Catch Harvest 
Temporal Percent 

Component Number SE1 RP* Number SE' RP* Harvested 

Rainbow 1 75 76 199.3% 19 13 134.1% 25.3% 
Trout 2 857 274 62.8% 214 87 79.8% 25.0% 

3 1,652 541 64.1% 95 71 145.8% 5.8% 

Arctic 
Char 

Total 2,584 611 46.3% 328 113 67.5% 12.7% 

1 717 220 60.3% 177 70 77.4% 24.7% 
2 2,509 597 46.7% 429 131 60.0% 17.1% 
3 490 144 57.5% 54 27 99.3% 11.0% 

Total 3,716 653 34.4% 660 151 45.0% 17.8% 

Arctic 1 0 0 0 0 
Grayling 2 398 219 108.0% 15 9 123.2% 3.8% 

3 218 94 84.8% 0 0 0.0% 

Total 616 239 75.9% 15 9 123.2% 2.4% 

Sockeye 1 0 0 0 0 0.0% 
Salmon 2 46 56 237.8% 31 55 349.6% 67.4% 

3 14 41 570.6% 0 0 0.0% 

Coho 
Salmon 

Total 60 69 225.7% 31 55 349.6% 51.7% 

1 0 0 0 0 0.0% 
2 15 9 124.0% 15 9 124.0% 100.0% 
3 0 0 0 0 0.0% 

Total 15 9 124.0% 15 9 124.0% 100.0% 

1 Component 1: 6/6-6/23; Component 2: 6/24-8/l; and, 
2 Component 3: 8/2-g/7. 

Standard error. 
3 Relative precision (a = 0.05). 
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Table 14. Estimated catch and harvest, by species and temporal 
component, for the sport fishery in the Agulowak River, 1988. 

Species 

Catch Harvest 
Temporal Percent 

Component Number SE' RP* Number SE' RP* Harvested 

Rainbow 1 1,407 542 75.5% 60 30 97.6% 4.3% 
Trout 2 1,259 297 46.3% 12 8 135.6% 1.0% 

Total 2,666 618 45.4% 72 31 84.4% 2.7% 

Arctic 1 3,727 971 51.1% 539 156 56.6% 14.5% 
Char 2 449 273 119.3% 12 14 229.8% 2.7% 

Total 4,176 1,009 47.3% 551 156 55.6% 13.2% 

Arctic 1 666 315 92.7% 22 13 20.2% 3.3% 
Grayling 2 642 164 50.1% 0 0 0.0% 

Total 1,308 355 53.2% 22 13 20.2% 1.7% 

Sockeye 1 0 0 0 0 0.0% 
Salmon 2 65 28 85.6% 12 7 07.1% 18.5% 

Total 65 28 85.6% 12 7 07.1% 18.5% 

i Component 1: 6/6-7/31 and Component 2: 8/l-9/6. 
Standard error. 

3 Relative precision (a = 0.05). 
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Creel survey results for the Agulukpak and Agulowak Rivers for the three 
years (1986, 1987, and 1988) are summarized in Table 15. 

The demographics differ dramatically between the sport fisheries of the 
Agulukpak and Agulowak Rivers as shown in Figure 2. Most of the anglers 
interviewed fishing the Agulukpak River were guided (85.7%) while on the 
Agulowak River most were nonguided (63.7%) anglers. Residency also differed 
dramatically, with over 90% of the anglers fishing the Agulukpak River being 
nonresidents, and resident and nonresident anglers fishing Agulowak River 
being about evenly split. Gear preference differed between the two fisheries 
as well. Nearly 83% of the anglers interviewed used flies on the Agulukpak 
River. Flies were used by approximately one-third of the interviewed 
fishermen on the Agulowak River. Spin gear was the preference of most of the 
fishermen on the Agulowak River, but accounted for only 16% on the Agulukpak 
River. Bait was the least frequently used gear type being the preference of 
less than 1% of the anglers sampled on either river. 

Ane, Sex, Weight. and Length Statistics 

A total of 417 rainbow trout were sampled from the Agulukpak River during 
1986, 1987, and 1988. Of these, 154 were aged and 330 were marked with 
numbered Floy anchor tags (Table 16). A total of 233 rainbow trout were 
captured using hook and line from the Agulowak River during 1988, of which 40 
were tagged and 77 were aged (Table 16). Insufficient samples were collected 
in 1986 and 1987 to warrant detailed analysis. 

The mean length of rainbow trout caught in the Agulukpak River was 418 mm 
(n=173, SE=5.81) in 1986, 421 mm (n=184 mm, SE=6.23) in 1987, and 396 mm 
(n=60, SE=11.94) in 1988 (Table 17). Age 5 fish were most abundant in all 
3 years, accounting for 34% to 57% of fish aged. Age 4 and 6 fish were near 
equally represented, accounting for 11% to 20% of the fish aged. Size 
frequency distributions for the 3 years are presented in Figure 3. 

Four and 5 year old fish were the most common age group in the samples 
collected from the Agulowak River in 1988 (Table 18). Mean length was 
estimated to be 361 mm (n=233, SE-3.81) and mean weight was 511 g (n=48, 
SE=26.44). Size frequency distribution for samples collected in 1988 from 
the Agulowak River is presented in Figure 4. 

The age compositions and mean length-at-age of the sampled trout from each 
river was similar. There was no significant differences (a=0.05) in the 
numbers of fish by age group in any of the years between the rivers with the 
exception of the age 4 fish during 1988 (G2=12.55, df=4, p=O.O14). There was 
also no significant difference (a=0.05) in the mean length-at-age of the 
sampled trout from the two rivers (Figure 5) with the exception of the age 3 
(a=82 mm, t=12.46, df=18) and age 4 (A=97 n-m, t-2.93, df=300). 

DISCUSSION 

The sport fishery in the Agulowak River is considerably more consumptive than 
that of the Agulukpak River. Although a relatively small proportion of the 
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Table 15. Catch and harvest of rainbow trout, Arctic char, 
Arctic grayling, and sockeye salmon from the sport 
fisheries in the Agulukpak and Agulowak Rivers, 
1986-1988. 

Location 
Date 

Rainbow Trout Arctic Char Arctic Grayling Sockeye Salmon 

Effort 
(Ang-EIrs) Catch Harvest Catch Earvest Catch Harvest Catch Harvest 

Agulukuak River 

1986 bl29-0122 1,825 1,322 0 659 59 1,291 15 143 10 

1907 b/17-9/16 4,265 3,692 2 1,892 152 2,649 26 477 27 

1988 b/14-9/16 3,685 2,864 0 2,312 49 2,051 19 843 39 

Anulowak River 

1986 b/19-8/23 3,732 1,784 a4 5,151 1,217 769 28 289 123 

1987 b/b-9/7 6,397 2,584 328 3,717 660 616 15 60 31 

1980 b/b-9/6 3,582 2.666 72 4,176 551 1,308 22 65 12 
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Figure 2. Demographic information collected from anglers participating in the sport fisheries 
in the Agulukpak aud Agulowak Rivers, 1986-1988. 
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Table 16. Summary of biological sampling of rainbow 
trout from the Agulukpak and Agulowak Rivers, 
1986-1988. 

Number 

Location Year Sampled Tagged Aged 

Agulukpak 1986 173 94 7 
1987 184 178 111 
1988 60 58 36 

Total 417 330 154 

Agulowak 1988 233 40 77 
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Table 17. Mean lengths (millimeters) and weights (grams) 
of rainbow trout, by age group, sampled using 
hook and line gear from the Agulukpak River, 1986-1988. 

Age Group 

UNKNOWN 1 2 3 4 5 6 7 8 TOTAL 

Percent 14.3 28.6 57.1 100.0 

Mean Length 422 

SE' 5.72 

Sample Size 166 

206 327 330 418 

47.50 24.49 5.81 
2 4 173 

Mean Weight 836 200 475 808 
SE' 44.18 85.39 43.24 
Sample Size 71 1 4 76 

1987 

Percent 1.8 7.2 11.7 21.6 34.2 20.7 2.7 100.0 

Mean Length 453 183 237 343 404 430 444 462 421 

SE1 9.74 3.00 11.95 20.29 12.46 5.96 8.18 6.23 6.23 
Sample Size 73 2 8 13 24 38 23 3 184 

Mean Weight 

SE' 

Sample Size 

1126 602 655 923 1018 1190 991 
35.07 88.85 94.41 33.99 83.81 65.06 29.73 

35 5 7 19 11 3 80 

Percent 16.7 11.1 41.7 19.4 

Mean Length 435 208 303 412 417 
SE' 14.79 18.89 13.38 16.41 16.38 
Sample Size 24 6 4 15 7 

Mean Weight 

SE' 

Sample SLze 

708 181 292 653 707 
46.97 20.80 36.54 59.$8 67.22 

24 6 4 15 7 

8.3 2.8 

442 410 

33.46 

3 1 

800 630 
177.25 

3 1 

100.0 

396 

11.94 
60 

617 

34.85 
60 

1 Standard error. 
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Figure 3. Length frequency distributions for rainbow trout sampled from 
the sport fishery in the Agulukpak River, 1986-1988. 
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Table 18, Mean lengths (millimeters) and weights (grams) of rainbow trout, 
by age group, sampled using hook and line gear from the Agulowak 
River, 1988. 

Age Group 

UNKNOWN 3 4 5 6 7 TOTAL 

Percent 18.2 36.4 35.0 7.8 2.6 100.0 

Me n Length 
SE B 

365 290 350 372 392 431 361 
4.84 13.19 8.57 6.07 17.95 1.50 3.81 

Sample Size 156 14 28 27 6 2 233 

Me n Weight 
SE B 

511 511 
26.44 26.44 

Sample Size 48 0 0 0 0 0 48 

1 Standard error. 
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Figure 4. Length frequency distribution of rainbow trout sampled from the 
sport fishery in the Agulowak River, 1988. 
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Figure 5. Mean length and 95% confidence intervals for rainbow trout, 
by age group, sampled from the Agulukpak and Agulowak Rivers. 
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fishes caught in either river were retained, anglers fishing the Agulowak 
River had a greater tendency to keep fish for eating than did anglers fishing 
the Agulukpak River. 

Rainbow trout first recruit into the fishery (are large enough to be captured 
using sport fishing gear) in considerable numbers at age 3 (Figure 6), when 
they average approximately 300 mm in length. In the Agulukpak River, rainbow 
trout are fully recruited to the fishery at age 5. However, age 4 and age 5 
fish contributed equally to the samples of the catchable population from the 
Agulowak River suggesting either a weak 1983 brood year (age 5 fish) or, more 
likely, given the consumptive nature of the Agulowak fishery, is indicative 
of overharvest of the larger older age fish in the Agulowak River. 

35 



40 

a, 

53 

30 

23 

20 

13 

10 

5 

0 
1 2 3 4 5 6 7 6 

40 

1 2 3 4 5 6 7 6 

AGE GROUP 
Figure 6. Percent, by age group, of rainbow trout sampled from the 

Agulukpak and Agulowak Rivers, 1988. 

36 



LITERATURE CITED 

ADF&G. 1986. 1986 Alaska sport fishing regulations summary. Alaska 
Department of Fish and Game, Juneau, Alaska. 32 PP. 

-- 1987. 1987 Alaska sport fishing regulations summary. Alaska 
Department of Fish and Game, Juneau, Alaska. 32 PP. 

-- 1988. 1988 Alaska sport fishing regulations summary. Alaska 
Department of Fish and Game, Juneau, Alaska. 56 PP. 

Clutter, R. I. and L. E. Whitesel. 1956. Collection and interpretation of 
sockeye salmon scales. Bull. Int. Pac. Salmon Fish. Comm., No. 9. 
159 pp. 

DiConstanzo, C. J. 1956. Creel census techniques and harvest of fishes in 
Clear Lake, Iowa. Ph.D. dissertation, Iowa State College, Ames, Iowa. 
130 pp. 

Goodman, L. A. 1960. On the exact variance of products. J. Am. Stat. Ass. 
55:708-713. 

Jessen, R. J. 1978. Statistical survey techniques. John Wiley and Sons, 
New York, New York. 520 pp. 

Neuhold, J. M. and K. H. Lu. 1957. Creel census method. Utah State 
Department Fish Game Publ. 8, Salt Lake City, Utah. 36 PP. 

Schaeffer, R. L., W. Mendenhall, and L. Ott. 1979. Elementary survey 
sampling. Duxbury Press, North Scituate, Mass. 278 pp. 

37 





APPENDIX 

38 



Appendix Table 1. Angler ccnmt.s for the sport fishery in the Agulukpak River, 1986. 

________________________________________----------------------------------------------------------------------------------- 
Period 21 Period 2/ 

WdlWe ___---____-----_-___~--~~~~~~~~~~~~~~~~~~ WdlWe ______-----__-_-------------------------- 
Date 11 A B C D E 

________________-_______________________------------------- --__"are______'!_____A________B________C- 

6129 Wd 
6130 Wd 
7101 Wd 
7102 Wd 
7103 Wd 
7104 We 
7105 We 

7106 Wd 
7107 Wd 
7108 Wd 
7109 Wd 
7110 Wd 
7111 We 
7112 We 

7113 Wd 
7114 Wd 
7115 Wd 
7116 Wd 
7117 Wd 
7118 WI? 
7119 We 

7120 Wd 
7121 Wd 
7122 Wd 
7123 Wd 
7124 Wd 
7125 We 
7126 We 

0 

0 

0 
12 

0 

16 
0 0 

0 

3 
5 

0 0 

0 

0 

0 

6 

4 

0 

12 
2 

0 

3 

4 

0 

0 7127 Wd 
7128 Wd 

0 7129 Wd 
7130 Wd 
7131 Ud 
8101 W.?2 
8102 We 

8103 Wd 
8104 Wd 
8105 Wd 
8106 Wd 
8107 Wd 
SIOS We 
8109 We 

4 
0 

0 

SllO 
8111 
El12 
8113 
8114 
8115 
8116 

all7 
alla 
all9 
al20 
al21 
a/22 
al23 

Wd 
Wd 
Wd 
Wd 
Wd 
We 
WC? 

Wd 
Wd 
Wd 
Wd 
Wd 
We 
We 

5 
7 

0 a 

4 
0 

1 

0 

a 
0 

0 
4 

0 

7 
4 

5 

3 

3 

7 

10 

5 
0 

4 
4 0 

0 

0 

4 

6 

7 
7 

0 
4 

1 

11 Wd = Weekday; We = Weekend or holiday. 

21 Period A (0600-0859): B (0900-1159); C (1200-1459); D (1500-1759): 
E (1800-2100). 



Appendix Table 2. Angler counts for the sport fishery in the Agulowak River, 1986. 

________________________________________----------------------------------------------------------------------------------- 
Period 21 Period 21 

_----___------____-----~-~~~~----~~~~~~~~ WdlWe __---____-----__________________________- 
Date WdlWe 11 A B C D E Date II A B C D E 

____--______________--------------------------------------- ___-________--______--------------------------------------- 

07124 Wd 
07125 We 
07126 We 
07127 Wd 
07128 Wd 
07129 Wd 
07130 Wd 

07131 
oa/o1 
08lO2 
OS/03 
08104 
OS/O5 
OS/O6 

Wd 
We 
We 
Wd 
Wd 
Wd 
Wd 

08107 Wd 
OSlO8 We 
08109 We 
08110 Wd 
08111 Wd 
08112 Wd 
08113 Wd 

08114 Wd 
08115 WC 
08116 We 
08117 Wd 
08118 Wd 
08119 Wd 
08120 Wd 

08121 Wd 
08122 WC 
08123 WC 

06119 Wd 
06120 We 
06121 We 
06122 Wd 
06123 Wd 
06124 Wd 
06125 Wd 

06126 Wd 
06127 We 
06128 We 
06129 Wd 
06/30 Wd 
07101 Wd 
07102 Wd 

07103 Wd 
07104 We 
07105 We 
07106 Wd 
07107 Wd 
07108 Wd 
07109 Wd 

07110 Wd 
07111 We 
07112 We 
07113 Wd 
07114 Wd 
07/15 Wd 
07116 Wd 

07117 Wd 
07118 We 
07119 We 
07120 Wd 
07121 Wd 
07122 Wd 
07123 Wd 

0 

0 0 
1 0 

0 3 18 
2 16 
3 3 1 

8 

3 

0 

16 
2 5 
2 

0 

5 8 
0 3 

5 
6 

x 
7 

0 
4 

: 
3 

9 
5 

0 
5 
1 

6 
2 

Ir 
0 0 

2 
0 

6 
9 

15 
0 0 

6 0 
1 

0 0 

0 6 

0 

3 
6 

13 9 1 
20 14 

0 0 

____________________--------------------------- ____________________-------------------------------------------------- ------ 

I/ Wd I Weekday: We = Weekend or holiday. 

21 From 6119 - 7/12: Period A (0600-0859); B (0900-1159); C (1200-1459): D (1500-2059). 
From 7113 - 8/11: Period A (0600-0859): B (0900-1159)a C (1200-1459)s D (1500-1759); E (1800-2100). 
Fro,,, 8/13 - B/23: Period A (0600-1159)a B (1200-1459)j C (1500-1759)t D (1800-2100). 



Appendix Table 3. tiler counts for the sport fishery in the Agulowak River, 1987. 

________________________________________------------------------------------------------------------------- 
Period 21 Period 21 

__________________-_------------ --------------------____________ 
Date WdlWa 11 A B C D Date Wd/We 11 A B C D 

____________________------------------------------- --------------------------------------------------- 

06106 We 
06107 We 
06108 Wd 
06109 Wd 
06110 Wd 
06111 Wd 
06112 Wd 

06113 We 
06114 We 
06115 Wd 
06116 Wd 
06117 Wd 
06118 Wd 
06119 Wd 

06120 WC 
06121 We 
06122 Wd 
06123 Wd 
06124 Wd 
06125 Wd 
06126 Wd 

06127 WI? 
06128 US 
06129 Wd 
06130 Wd 
07101 Wd 
07102 Wd 
07103 Wd 

07104 US 
07105 WC 
07106 Wd 
07107 Wd 
07108 Wd 
07109 Wd 
07110 Wd 

07111 WC 
07112 We 
07113 Wd 
07114 Wd 
07115 Wd 
07116 Wd 
07117 Ud 

07118 We 
07119 We 
07120 Wd 
07121 Wd 
07122 Wd 
07123 Wd 
07124 Wd 

3 5 

2 
0 

1 
0 

1 3 
1 

3 
2 

2 

0 

5 

4 

0 
6 

5 
6 

3 
8 

6 8 
10 

12 
1 

5 

5 

0 

2 

1 

0 

5 
6 

5 
0 

4 

8 

1 

11 
0 

5 
5 

0 
6 

0 
9 

10 

6 

5 

6 07125 
07126 
07127 
07128 

3 07129 
07130 

6 07131 

08101 
3 08102 
0 08103 

08104 
1 08105 

08106 
08107 

We 
We 
Wd 
Wd 
Wd 

iii 

We 
Wa 
Wd 
Wd 
Wd 
Wd 
Ud 

Oslo8 We 
0 08109 We 

08110 Wd 
OS/l1 Wd 
08112 Wd 

13 08113 Ud 
08114 Wd 

15 08115 We 
4 08116 ue 

08117 Wd 
08ll8 Wd 
08119 Wd 
08120 Wd 
08121 Wd 

08122 
08123 
08124 
08125 
08126 
08127 
08128 

We 

2 
Wd 
Wd 
Wd 
Wd 

08129 We 
08130 We 
08131 Wd 
09101 Wd 
09102 Wd 
09103 Ud 
09104 Wd 

09105 We 
09106 We 
09107 Wd 

8 10 
6 16 

6 5 

6 

5 
4 
6 

3 

11 

8 
13 

18 

0 
0 

2 1 
0 

3 

7 

3 
4 
0 

0 

1 

4 

________________________________________------------------------------------------------------------------ 

11 Wd = Weekday: We = Weekend or holiday. 

2/ Period A (0800-1159): Period B (1200-1559): Period C (1600-1959); Period D (2000-2400). 
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