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ABSTRACT 

A gill net test fishery was conducted in upper Clarence Strait in the Fall of 1988. The objective was to compare 
the catch per unit effort (CPUE) of coho and chum salmon between gill net sets made during three phases of 
ambient light. The results of analysis of variance tests showed that for this fishery no statistically significant 
differences between the CPUE for either species occurred among sets made during daylight, twilight, and hours 
of darkness. 

KEY WORDS: Coho salmon, chum salmon, gill net, catch per unit effort, ambient light. 



INTRODUCTION 

An experimental fishery using drift gill net gear was conducted in upper Clarence Strait in Southeast Alaska to 
determine whether ambient light affected catch rates of coho (Oncorhynchus ksutch) and chum salmon (0. keta). 
The fishery occurred along the west coast of Etolin Island at Marsh Island (Figure 1) during a four week period 
between August 24 and September 16, 1988. Catch per unit effort (CPUE) of coho and chum salmon taken in 
drift gill net sets made during daylight, twilight and dark hours were compared to determine if light-specific gill 
net closures could be used as an effective management tool to minimize catches of coho while still maintaining 
fisheries for other species. This tool would be especially useful during periods of low coho abundance. 

The majority of fall commercial drift gill net fishing in Southeast Alaska commercial fishing regulatory District 
6 (Clarence and Sumner Straits) occurs near Macnarnara Point, Point Colpoys, Kashevarof Passage, and Marsh 
Island (Figure 1). The bulk of the fshing takes place during daylight hours and the nets are set perpenhcular 
to shore so that they are often "crowding" the beach on the onshore end throughout the drift. Daylight fishing 
predominates because fisherman generally are unable to visually observe their nets in the dark, and at this time 
of year when longer periods of darkness occur. Darkness, tidal action, weather, and debris can combine to make 
night fishing extremely hazardous. When night fishing does occur, it often takes place offshore, up to 

approximately one mile from shore, which minimizes the possibility of entangling the net on rocks, in debris or, 
tidal whirlpools. In the Marsh Island area coho salmon are often found in good abundance offshore where night 
fisheries can operate. 

The test fishery was designed to emulate typical commercial fishing used by a gill net fisherman during the fall 
in District 6. 

METHODS 

Sampling Methods 

The test fishing was done from the F/V Fairhaven, a 35-ft commercial Southeast Alaskan gill net vessel, using 
a standard fall commercial 300 fathom gill net made of 6.25-in stretched mesh "center core" webbing, 60 meshes 
deep. We auempted t keep the duration of each set near 2.0 h. The entire net was used on each set and the 
sets averaged 1.9 h. with a range from 0.48 to 3.16 h. The duration of each set depended upon its proximity 
to shore, dnft speed and direction, debris, water and wind conditions. Fishing time was calculated using the 
standard formula employed in the Bristol Bay lest fisheries (Van Alen 1981): 

Fishing Time (Hrs) = (IN, - OUT,)+ 112 [(OUT, - OUT3 + (IN, - IN31 

Where: 

OUT, = the time at the beginning of the set 

OUT, = the time at which the net was fully set 



INs = the time at the beginning of net retrieval 

IN, = the time at which the net was fully onboard the vessel 

The catch of each species was divided by the fishing time to obtain the CPUE for each set. 

Offshore fishing initially was scheduled to comprise approximately 50% of the total test fishing time. This was 
done to ensure that the area normally fished at night would be sufficiently represented. However, high winds and 
rough seas occurred during much of the test fishing period and only 39.7% of the sets and 40.3% of the fishing 
time occurring in the offshore are.. The offshore area was much more exposed to SE winds than the onshore 
area. Also, the period from midnight to 0300 hours was not normally sampled in order to provide a rest period 
for the skipper and crew. 

Thirty-eight of the 63 sets made at Marsh Island were sets made onshore, while 25 of the sets were made in the 
offshore area. Three sets were made during the 1500-1700, period while eight sets were made in each of the 
0700-0900, 0900-1 100, and 1900-2100 periods (Figure 4). The number of onshore sets varied from two sets in 
the 0300-0400, 1100-1300, and 1700-1900 periods to six sets in the 1800-2100 time period (Figure 4). The 
number of offshore sets varied from zero sets in time periods 1500-1700 and 2300-0100, to four sets in the time 
period 0300-0500 (Figure 4). 

Data recorded for each set included date, set number, location, fishing times, catch by species, weather conditions 
and tidal stage. Additionally, all fish were examined for coded wire tags (CWT) and measured from mid-eye 
to fork-of-tail. The sex was determined for the majority of coho captured. These data were ancillary to the study 
and were not included in the results. 

Analysis Mefhodr 

The sets were grouped into 2-h periods according to the time when net retrieval within each set began. The 
periods were then arranged according to their occurrence during the three phases of ambient light (twilight, full 
daylight, and full darkness). The phases of light were determined as follows: (1) Twilight--the period between 
sunset and astronomical twilight, (2) Daylight--the period between sunrise and sunset, and (3) Darkness--the period 
between evening and morning astronomical twilight The times for sunrise, sunset and twilight were obtained 
from standard nautical tables (USNO 1987). 

To test for differences in CPUE between the three ambient light phases the Kruskall-Wallis Test, a non- 
parametric ANOVA based on ranlung, was used (Zar 1984). The CPUE values during each light phase were 
ranked in ascending order, the sums obtained and the H statistic calculated and tested for significance with tabled 
XL values at the 90% level of confidence (Appendix A). 

Tidal effects were not included in the analysis. Since both flood and ebb tides were fished randomly and were 
represented within each light phase, sets during all tidal stages within each light phase were combined. Weather 
and wave conditions were also not included in the analysis because of the difficulties in quantifying these affects. 



RESULTS 

A total of 412 coho and 598 chum salmon were caught in 63 sets during the test fishery (Table 1 and 2, 
Appendices A and B). In addition to the coho and chum, 112 pink salmon (0. gorbuschu), 16 sockeye salmon 
(0. nerka), and 10 chinook salmon (0. tshawytschu) were also caught during the course of the fishery. 

Coho Salmon 

The highest coho CPUE's in both fishing areas occurred during daylight hours near mid-day. Secondary peaks 
also occurred in the onshore area during the early morning twilight period and in the offshore area during the 
late evening twilight period (Figures 2 and 3). 

The mean overall coho CPUE for all time periods combined was 3.4 fish/h. The overall CPUE peaks occurred 
during early morning and early afternoon time periods (Figure 3). The mean onshore catch rate for 38 sets was 
4.1 fishlh with the peak (7.8 fish/h) occurring during the period 1100- 1300 (Figure 2).  The mean offshore coho 
catch rate for 25 sets was 2.6 fish/h with the peak (3.6 fish/h) occurring during the 1300-1500 period (Figure 2). 
A secondary offshore peak also occurred during the 1900-2100 period at 3.5 fish/h. The catch rates were not 
as high during periods of darkness as they were during full daylight hours. The periods from 1100 to 1500 hours 
produced the highest CPUE values for the onshore, offshore, and combined sets (Figure 2). The evening periods 
of darkness Erom 1900-0100 did not show significant peaks in CPUE for the onshore or offshore areas. Although 
the highest CPUE values for individual sets occurred in the onshore area during the late morning and early 
afternoon hours, the greatest variation in CPUE for individual sets also occurred during these same time periods 
with catch rates ranging from 0 fiW to 14.1 f i i  (Figure 2). 

Sets made onshore appeared to have consistently higher catch rates than those made offshore (Figure 2) .  During 
those periods when both areas were sampled. 26.7% of the sets made onshore were greater than or equal to 6 
fishh, while only 6.9% of the sets made offshore during these same periods were greater than or equal to 6 
fishh. However, the Kruskal-Wallis est for combined fishing areas detected no significant differences in coho 
CPUE values between the three phases of ambient light at the 90% level of significance where H = 3.20 (Y,,,, 
= 4.6). Coho CPUE values, ranks and resultant statistics are presented in Appendix C. Sets from both fishing 
areas were pooled because no sigruficant hffcrcnces between tight phases were detected. Had significant 
differences been detected, a 3 X 2 model of l~ght versus fishing area would have been applied to determine if 
fishing area was a significant factor influencing coho catches. 

Chwn Salmon 

The highest chum CPUE's in both fh ing  areas occurred during daylight hours near mid-morning and early to 
mid-afternoon. Secondary peaks also occurred in the onshore area during the early morning twilight period and 
in the offshore area during the late evening twilight period (Figures 5 and 6). 



The mean overall chum CPUE for all time periods combined was 4.86 fish/h. The overall CPUE peak (7.6 
fish,h) occurred during mid-afternoon in the 1500-1700 period (Figure 6). The mean onshore catch rate over 38 
sets was 5.55 fish/h, with the peak (7.8 fishlh) occurring during the 1100-1300 period (Figure 6). The mean 
offshore coho catch rate over 25 sets was 3.82 fish/h with the peak (6.5 fish/h) occurring during the 1300-1500 
period (Figure 6). A secondary offshore peak (5.8 fish/h) also occurred during the 0700-0900 period. Unlike 
the coho catches, the chum catches did not show a peak during the early morning twilight period. 

The chum CPUE's obtained in the onshore area were similar to coho catches in that they appeared to be 
consistently higher than those made in the offshore area (Figure 5). However, the Kruskal-Wallis test, when 
applied to chum CPUE values detected no significant differences at the 90% level between CPUE for the three 
different light levels where H = 2.55 (F,,,, = 4.6). Chum CPUE values, ranks and resultant statistics are 
presented in Appendix D. As with the coho analysis, no significant differences in chum catches between the three 
light phases were detected so the sets in both fishing areas were combined. 

DISCUSSION 

These results indicate that ambient light apparently does not appear to be a major influence upon coho gill net 
CPUE in the District 6 gill net areas. In the fall gill net fisheries targeting on chum salmon, the use of night 
fishing closures as a management option to reduce coho harvests during years of seriously reduced coho 
abundance, while targeting on churn salmon would not be effective. Furthermore, if night closures were 
implemented then total fishing time reductions might be necessary. Night closures would provide a defacto rest 
period for fishermen, and this could result in increased fshing effort during the open daylight periods. 

Although no statistically significant differences existed between CPUE's during the three phases of ambient light, 
catch rates for coho between individual time periods did demonsrrate distinct differences. The large variation in 
CPUE between individual sets combined with the small sample size for full darkness sets may have essentially 
masked any detectable differences in CPUE between the three ambient light phases. Different results than were 
seen in this study may have been obtained had the number of sets made during full darkness been greater. 
Increasing the number of night sets by inclwhng sets during lhe 0100-0300 period would have given us a more 
representative sample of catches during the full darkness pami. 

A more thorough project utilizing a gream number of sets in all three light phases is currently underway. It 
is hoped that by increasing the number of sets more mnclusive information about the actual effects of light 
conditions on catches of coho, chum and other salmon species can be obtained. 
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Table 1. Coho salmon catches, mean CPUE, hours fished, and number of sets by ambient light phase and 
fishing location for the 1988 Clarence Strait test fishery. 

Daylight Twilight Dark 

Catch 
Mean CPUE 
Sets 
Hours Fished 

Catch 
Mean CPUE 
Sets 
Hours Fished 

Catch 
Mean CPUE 
Sets 
Hours Fished 

.......................................... Onshore ........................................ 

.......................................... Onshore ........................................ 



Table 2. Chum salmon catches, mean CPUE, hours fished, and number of sets by ambient light phase 
and fishing location for the 1988 Clarence Strait test fshery. 

Daylight Twilight Dark 

Catch 
Mean CPUE 
Sets 
Hours Fished 

Catch 
Mean CPUE 
Sets 
Hours Fished 

Catch 
Mean CPUE 
Sets 
Hours Fished 

......................................... Onshore ........................................ 



Figure 1. Map of Sumner and uppe; Clarence Strait showing the 1988 Clarence 
Strait gill net test fishery location. 

- 



Figure 2. Distribution of coho salmon CPUE by time period for the onshore, 
offshore and combined fishing locations in the Clarence Strait 
gill net test fishery, 1988. 



Figure 3. Mean coho salmon CPUE by time period for 5the onsore, offshore 
and combined fishing locations in the Clarence Strait gill net 
tesL fishery, 1988. 



Figure 4. Number of gill net sets made in the onshore, offshore and combined 
fishing locations in the Clarence Strait gill net fishery, 1988. 

- 



Figure 5. Distribution of chum salmon CPUE by time period for the onshore, 
offshore and combined fishing locations in the Clarence Strait 
giLl net test fishery, 1988. 
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Appendix A.1. Coho salmon catches, catch rates, fihing hours ambient light pahse and data of sets by fishing 
location and time for the 1988 Clarence Strait gill net test fishery. 

-- - 

Start Net Start Net Fishing Catch Ambient 
Coho Net Full Net Full Time Per Light 

Date Catch Out Out In In Hour($ Hour Phase 

Twilight 
Twilight 
Twilight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Day light 
Daylight 
Daylight 
Daylight 
Day light 
Daylight 
Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Dark 
Dark 
Dark 
Dark 
Dark 



Appendix A. 1. @age 2 of 2.) 

Start Net Start Net Fishing Catch Ambient 
Coho Net Full Net Full Time Per Light 

Date Catch Out Out In In Hour(s) Hour Phase 

.--------------------- Offshore ............................................ 

Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Day light 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Dark 
Dark 
Dark 



Appendix A.2. Chum salmon catches, catch rates, fhing hours ambient light pahse and data of sets by fishing 
location and time for the 1988 Clarence Strait gill net test fishery. 

Start Net Start Net Fishing Catch Ambient 
Coho Net Full Net Full Time Per Light 

Date Catch Out Out In In Hour(s) Hour Phase 

............................... 
2.83 Twilight 
2.45 Twilight 
1.63 Twilight 
2.58 Daylight 
4.44 Daylight 
2.45 Daylight 
7.39 Daylight 
7.27 Daylight 

14.24 Daylight 
2.37 Daylight 
1.17 Daylight 

10.47 Daylight 
10.86 Daylight 
2.88 Daylight 
1.39 Daylight 

15.40 Daylight 
4.39 Daylight 
6.32 Daylight 
6.7 1 Daylight 
6.53 Daylight 
2.80 Daylight 

14.23 Daylight 
4.68 Daylight 

12.40 Daylight 
3.56 Daylight 
1.92 Twilight 
1.85 Twilight 
3.43 Twilight 
4.57 Twilight 

10.40 Twilight 
0.00 Twilight 
6.37 Twilight 
4.42 Twilight 
3.20 Dark 
5.48 Dark 
4.74 Dark 

1 1.65 Dark 
1.41 Dark 



Appendix A.2. @age 2 of 2.) 

Start Net Start Net Fishing Catch Ambient 
Coho Net Full Net Full Time Per Light 

Date Catch Out Out In In Hour@) Hour Phase 

........................................................... Offshore ............................................ 

Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Daylight 
Twilight 
Twilight 
Twilight 
Twilight 
Twilight 
Dark 
Dark 
Dark 



Appendix A.3. Coho CPUE values, ranks and resultant statistics from the Kruskal-Wallis test. 

Daylight Twilight Dark 
CPUE Rank CPUE Rank CPUE Rank 

H, = CPUE,,, = CPUE-, = CPUE, 

HA = CPUE,,, = CPUE*, = CPUE, 

SUM(R3 1177 
q 34 

MEDIAN 3.13 

Hc = WC = 3.20 Not significant @ a = .10 (X ,,,, = 4.6) 
Therefore, accept H, 

Where: f = number of ties in the i* group of ties 
m = number of groups of tied ranks = 2 
C = correction factor for tied ranks 
H, = corrected H statistic 



Appendix A.4. Chum values, ranks and resultant statistics from the Kruskal-Wallis test. 

Daylight Twilight Dark 
CPUE Rank CPUE Rank CPUE Rank 

H, = CPUE,,,, = CPUE-, = CPUE, 

HA = CPUEbw = CPUE-, = CPUE, 

SUM(RJ 1213.5 590.5 
n' 34 21 

MEDIAN 4.44 3.58 

H, = H/C = 2.55 Not significant @ a = .10 (X .,,, = 4.6) 
Therefore, accept H, 

Where: t, = number of ties in the i" group of ties 
-- m = number-of groups of tied ranks = 2 

C = correction factor for tied ranks 
Hc = corrected H statistic 



 

The Alaska Department of Fish and Game (ADF&G) administers all programs and activities free from 
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy, 
parenthood, or disability. The department administers all programs and activities in compliance with Title 
VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans 
with Disabilities Act (ADA) of 1990, the Age Discrimination Act of 1975, and Title IX of the Education 
Amendments of 1972.  
If you believe you have been discriminated against in any program, activity, or facility please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
ADF&G, Sport Fish Division, Research and Technical Services, 333 Raspberry Road, Anchorage AK 99518 
(907)267-2375. 


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES
	ABSTRACT
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	LITERATURE CITED
	TABLES
	FIGURES
	APPENDICES

