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At the 1981 annual meeting of the International North Pacific Fisheries 

Commission, the research undertaken in 1981 by U.S. scientists as part of the 

Japan-u.s. Cooperative Research Program on Marine Mammal Incidental Take was 

reviewed (Jones and Boucheu 1981). The report included discussion of research 

onboard Japanese salmon research vessels to collect data on marine mammal 

distribution, abundance, and incidental take, onboard salmon motherships to 

collect biological data and specimens, onboard salmon catcherboats to monitor 

incidental take in commercial gillnet operations, and onboard a vessel dedicated 

to Dall's porpoise research to study incidental take rates under different 

conditions. This report describes analyses of data on incidental take, marine 

mammal behavior and entanglement, and progress on biological studies. 

INCIDENTAL TAKE OF MARINE MAMMALS 

Dall's Porpoise. 

The total incidental take was estimated for each mothership fleet based 

on the number of observed entanglements, number of gillnet operations observed 

and the total number of sets by that mothership fleet inside the U.S. Fishery 

Conservation Zone (FCZ). The estimates for each fleet were summed to obtain 

the total incidental take for 1981 using: 
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T = total incidental take of Dall's porpoise 

t1 = number of entangled Dall's porpoise recorded by observers 

for the 1th ioothership fleet 

ni = number of gillnet sets observed in the ith fleet 

s. = number of sets by .the i th fleet inside the u.s. FCZ. 
.l. 

1981 annual meeting of the INPFC, a preliminary estimate of the 

incidental take of Dall's porpoise by the Japanese salmon mothership fishery 

was presented based on data on the incidental take and number of days of 

fishing operations colleGted by U.S. and Japanese observers onboard salmon 

catcherboats. The estimated incidental take inside the U.S. FCZ was 2,039 

porpoise (95% Confidence Limits: 1,628-2,450 porpoise), using a n estimate 

of 6,278 gillnet sets inside the U.S. FCZ. Based on fishing effort data (in 

tans) subsequently provided by the U.S. Salmon Observer Program and re-examination 

of the marine mammal observer data, the total number of gillnet sets in 1981 

inside the U.S. FCZ is now estimated to be between 6,139 and 6,235. The 

revised incidental take inside the U.S. FCZ (assuming 6,235 sets) is estimated 

to be 1,850 Dall's porpoise (95% confidence limits: 1,493-2,206). An estimate 

cannot be calculated using the lower number of sets (6,139) because corresponding 

data on the number of sets for each of the fleets is not currently available. 

Table 1 lists, by 1° by 1° area for each month, the number of Dall's 

porpoise observed entangled in the gillnets, number of observed sets, the 

incidental take rate based on the observer data, and an estimate of the total 

incidental take for each area in 1981. The estimated incidental take by 1° 

by 1° blocks varied from Oto 164 porpoise. The number varied between months 
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for the same blocks. The total incidental take for 1981 inside the U.S. FCZ 

based on the 1° by 1° .area data is estimated to be 1,644 porpoise. 

Fishing effort and incidental take rates for the 1981 fishing season 

were compared between geographic areas (Tables 2 and 3). The fishing area was 

divided into three regions: south of the u.s. FCZ, inside the u.s. FCZ, and 

north of the u.s. FCZ in the Bering Sea. The take rates were calculated 

using the reported incidental take and number of gillnet sets for each region. 

In the U.S. FCZ, take rates were also calculated using observer data. The 

take rates were lowest south of the U.S. FCZ (0.038-0.063 porpoise/set) and 

highest in the U.S. FCZ (0.227-0.362) (Table 3). 

Table 4 lists the number of observed sets and the percentage of total 

sets observed in 1981 in 1° by 1° areas by month inside the U.S. FCZ. Ship 

position recorded by the observer at the beginning of the retrieval operation 

was used to assign each set to an area. This may have resulted in incorrect 

areal assignment of sets located near boundaries between areas. Coverage 

was generally uniformly distributed relative to fishing effort (Table 4). 

The percent of sets monitored by area ranged from O (3 areas in June, 6 in 

July) to 11.8%. 

A comparison was made of the total incidental take in 1981 reported 

by catcherboats which u.s. observers boarded to monitor up to six gillnet operations 

during the season ("observed boats") and catcherboats which observers did not 

board during the season ("unobserved boats") (Table 5). In each fleet, the 

average number of porpoise taken per catcherboat was calculated. Boats in each of 

the two groups ("observed" or" unobserved") were then scored according to 

whether they were above or below the .average number of porpoise taken for 

the fleet (Table 5). In all four mothership fleets, more "observed" boats 

reported higher than the average number of porpoise taken while more "unobserved" 
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boats reported less than the average number. The same procecure was followed, 

using data for 1980 and 1979, maintaining the same boats in each group, 

although observers did not monitor gillnet operations in 1979 and monitored 

only eighteen operations during the 1980 season. Since the same vessels did 

not fish in all years, the number of boats varied among the years in each of 

the fleets. There is a significant difference (Table 5) between the "observed" 

and "unobserved" boats in the nistribution of take relative to the fleet 

average (Chi Square Test of Independence; p < 0.05). These results may 

provide insight into differences between estimated and reported incidental 

take. 

Northern Fur Seals 

Mothership Fishery. U.S. observers onboard the salmon catcherboats 

reported the incidental take of northern fur seals (Callorhinus ursinus) in 

the salmon gillnets. Four entanglements were observed (Table 6). Two animals 

were alive and released; two were dead and were juveniles. Three were entangled 

by the head near the corkline. The observed incidental take rate is 0.015 

fur seals per set (4 fur seals in 265 observed sets) inside the U.S. FCZ. The 

incidental take for the mothership fishery in 1981 inside the U.S. FCZ 

based on the observed rate and total number of gillnet operations (6,235 

sets) is estimated to be 94. This is substantially lower than the quota 

under the Marine Mammal Protection Act permit of 450 northern fur seals 

annually. 

The Jinyo Haru mothership fleet reported five additional northern fur 

seals entangled and released alive inside the U.S. FCZ (Table 6). The total 

reported incidental take is nine in the U.S. FCZ with a take rate of 0.001 

fur seals per gillnet operation (9 fur seals in 6,235 sets). 
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The majority of the northern fur seals were taken during the period 

July 10-24, by one mothership fleet, in the area between 173°04'E and 174°40'E 

(Table 6). However, the sample size is too small to draw any conclusions. 

As additional data are gathered in subsequent years during the commercial 

operations, we may be able to determine what factors are associated with fur 

seal entanglements. 

Salmon Research Vessels. U.S.•biologists onboard three Japanese salmon 

research vessels observed eight northern fur seals entangled during 71 gillnet 

operations. The locations of the entanglements are indicated on Figure 1, 

as well as those for the interval 1975-1980. 

In July, 1980 and again in 1981, the Oshoro Maru (Hokkaido University) 

conducted a series of gillnet operations in the Gulf of Alaska along 145°W, 

between 56°N and 48°N. Fur seals were taken incidentally in both years, as 

far south as 48°30-•N (Figure 1). 

The observed incidental take rate in 1981 for the three salmon research 

vessels in the western North Pacific is 0.065 fur seals per gillnet set (4 

fur seals in 62 sets)~ in the eastern North Pacific it is 0.44 seals per set 

(4 seals in 9 sets). In 1980, the observed take rate during two cruises on 

salmon research vessels in the western North Pacific was 0.22 fur seals per 

set (8 fur seals in 36 sets) and in the eastern North Pacific was 1.33 fur seals 

per set (8 fur seals in 6 sets). Although these are small sample sizes, 

the trend in both years was for lower rates in the western North Pacific. 

Thirty-four entanglements have been observed by U.S. biologists onboard 

Japanese salmon research vessels since 1978. The smallest mesh size .resulting 

in an entanglement was 82 mm, with the majority (23 out of 34) of entanglements 

occurring in nets of mesh size 179 mm and 204 mm (Table 7). Although the 

mesh sizes used vary among vessels, the major portion of the research nets are 
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usually of commercial mesh sizes (112-130 mm, stretch mesh); larger and smaller 

mesh sizes are present in panels of 3-5 'l!.ans each (150-250 m) in a net of 

about 130 tans (6.5 km) length. Therefore, the entanglement rate in the largest 

mesh sizes is disproportionate. 

The incidental take rates by mesh size are presented in Table 7. The 

rates for commercial mesh sizes (112-130 mm) range from 0.0003 to 0.003 fur 

seals per tan and were significantly different (p < 0.1) than the rates for 

the larger mesh sizes (179-204 mm), 0.02 and 0.06 fur seals per tan 

(Chi square Test of Independence) (Table 7). These results indicate that 

one should be cautious in applying entanglement rates based on the research 

operations to commercial operations, as has been done in the previous estimates 

of incidental take (Fukuhara 1974; Jones 1980, 1981). 

There is a higher survival rate in fur seals taken in smaller mesh 

sizes (Table 7). In the mesh sizes used by commercial fisheries (112-130 

mm), 78% (7 out of 9) of the entangled fur seals were alive. Similarly, in 

the salmon mothership operations in 1981, seven out of nine (78%) animals 

reported entangled were alive and released. In contrast, in the larger 

meshes (179-204 mm) in the research nets, only 39% (9 out of 23) fur seals 

were alive. 

BEHAVIOR AND ENTANGLEMENT 

Northern Fur Seals 

Observers on both catcherboats and research vessels frequently reported 

the presence of northern fur seals during retrieval of the gillnets. In 

approximately 45% of the retrieval operations, one or more fur seals .were observed 

at the gillnet, in play activity, swimming or removing salmon from the net. 

The largest number of northern fur seals reported during one retrieval was 

eleven. In contrast, fur seals were infrequently sighted during net deployment 
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operations, less than 4\ of the sets. The gillnet apparently concentrates 

or attracts the fur seals during the fishing interval. 

Entanglement of fur seals occurred in 91 of the sets for which data are 

available (22 out of 235 sets). Animals were seen on several occasions to 

entangle briefly in the gillnets as the net was lifted up from the surface 

of the water during retrieval, but were able to free themselves from the net. 

The low entanglement rate com.i:)ared to the sighting rate during retrieval and 

the observed agility of fur seals around the net suggest that entanglement 

is an uncommon event. 

On two occasions observers have noted live northern fur seals entangled 

in floating net debris. One fur seal was sighted fouled in a piece of 

monofilament gillnet on 13 July 1978 at 45°50 1N and 172°39'W. Two fur seals 

were observed entangled in a single piece of trawl net on 20 June 1981 

at 42°22'N and 180°. 

Dall's Porpoise 

Observers onboard the catcherboats recorded information on the location 

in the gillnets of entangled porpoises. Although vertical or horizontal 

location in the net was often difficult to determine the information is of 

interest and useful for planning further studies. 

The gillnets were set in two or (usually) three sections (110 tans each) 

joined together by a line one or more meter in length. The distribution of 

porpoise in the three net sections was compared (Table 8). A total of 

112 entanglements was recorded in all three sections. The number 

per section ranged from 30 to 44 porpoise (Table 8). There was no difference 

between the sections in the number of porpoise entangled, in any of the 

fleets (Table 8). 
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The horizontal distribution of the entangled porpoise was further examined 

with respect to proximity to radio buoys, flag buoys and ends of net sections. 

Six of 108 entanglements occurred near flag buoysi 32 (about 30%) occurred 

near radio buoys. The numbers of Dall's porpoise entangled within 500 m 

of the start and the end of each 110-tan net section, and in the remaining 90 

tans of the net section were recorded. The results are: 

Sections of net: 

1 2 3 
Start End Remainder Start End Remainder Start End Remainder 

6 7 12 3 9 24 1 7 15 

A total of 33 out of 84 entanglements for which data are available were 

within 500 m of the end of a section of net which encompasses 18\ (60 tans 

out of 330) of the net area. In the remainder of the net (270 tans or 82%), 

51 porpoise entangled. The entanglement per unit area is 0.56 near the ends 

and 0.18 in the remainder of the net. The number of entanglements near the 

ends of the net is significantly greater. 

The vertical distribution of entangled porpoise in the nets was also 

compared. The animals were scored as being near the corkline (upper 2 m of 

net), in the middle of the net, (approximately 2 m) or near the leadline 

(lower 2 m) (Table 9). Fewer animals entangled near the bottom of the net 

(11 out of 110 animals) than in the upper 2 m (70 out of 110 porpoise) 

(p < 0.05). It should be noted that it was difficult to determine the point 

of original contact by the animal with the net and that corkline involvement 

in the entanglement may have influenced an observers description of the 

exact site in the net of entanglement. Therefore, it is possible that at 

least some entanglements recorded as being near the corkline were the result 
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of the animal contacting the net and then involving the corkline secondarily. 

The infrequent involvement of the leadline in entanglements suggests that 

either the animals do not contact the net in this area, or that they do not 

dive and secondarily involve the leadlines in the entanglement. The high 

frequency of corkline involvement suggests several possiblities: the animals 

may contact the net while coming to the surface, they may spend more time 

near the surface than at 6 m depth. their response when in contact with the 

net may be to surface, or that the corkline becomes involved when the porpoise 

attempts to surface to breathe after entanglement. 

BIOLOGICAL STUDIES 

Food Habit Study 

In 1981, a master's Thesis was completed on the food habits of Dall's 

porpoise collected from the salmon gillnets (Crawford 1981). The following 

is a summary of the results. 

Squid were found to be the major (90%) volumetric constituent in the 

stomachs of the P. dalli (Figure 2). The majority of squids identified 

belonged to the family Gonatidae. Euphausiids occurred in roughly 1 in 25 

stomachs but did not appear in significant volumes. 

Myctophids comprised 94.1% by number, of all fishes consumed by~• dalli 

in the North Pacific fishing area (Figure 2). The other 5.9% were predominantly 

epi- and mesa-pelagic fishes. Both groups are noted for their diel, vertical 

migratory behavior. Little or no background information currently exists on 

the distribution and abundance of these fishes in the central North Pacific. 

Significant differences (p < 0.05) were not found in stomach content 

volumes and types of prey consumed between groups of Dall's porpoise based 

on sex, maturity, and reproductive status. This may be related to small 
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sample sizes available during the same time frame in 1978 and 1979. 

Fish prey species were plotted according to the geographic location at 

which the porpoise was taken. Most prey species occurred in roughly the same 

areas, in the same proportions in both years. Figures 3 to 5 show the 

results for the most common prey species. More species of prey, however, 

were found in the 1978 sample than in the subsample from 1979. The difference 

may be due to the larger sample size in the first year (185 stomachs examined . 
in 1978, 87 in 1979). The most extreme example of this is the Pacific sand 

lance, (Ammodytes hexapterus) which ranked fourth in abundance during 1978 

but was not present in the stomachs sampled in 1979. This species seems to 

be associated with animals taken near the Aleutian Islands. 

Selection of prey by Dall's porpoise seems to be directly related to 

accessibility of prey. Most of the fish and squid species consumed by P. 

dalli occur in dense aggregations. Many exhibit diel vertical migrations into 

the surface waters at night, scattering through the epi- and meso-pelagic 

zones during the day (Taylor 1967). Consequently there are high concentrations 

of available food closer to the surface during the evening hours when P. dalli 

feeds. 

Selectivity by Dall's porpoise for prey within the family Myctophidae 

is suggested by the apparent abnormally high percentage of Protomyctophum 

thompsoni in the diet. over 82% of the myctophids identified were!.• thompsoni 

which, based on previous studies in this area, appears to be a high 

proportion. In a series of trawl samples taken in the Bering Sea and North 

Pacific Ocean, myctophids made up over 72% of the fishes present. Only 2.9% 

of these were P. thompsoni, the majority (95%) belonged to the genus 

Stenobrachius (Pearcy et al. 1979). Predator selectivity of prey is related 
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to the conspicuousness of the prey and the predator's ability to sense the 

prey organism. Myctophids, equipped with luminescent organs, are an obvious 

visual target, which may explain their general predominance as prey. 

Another feature of myctophids, not found in most other myctophid fish 

prey, is the presence of a gas-filled swimbladder that may effectively scatter 

sound and provide an echolocation target for the porpoise. In myctophids, 

the swimbladder originates as a 1m~n walled, capacious, gas-filled bladder 

occupying from 2-6\ of the total volume of the fish. In many myctophid 

species the swimbladder atrophies or becomes fat-invested, occupying far less 

volume (0.01 to 0.3% total body volume) as the fish matures (Butler and Pearcy 

1972). Protomyctophum thompsoni is the only myctophid species in the diet 

of P. dalli that retains a thin-walled, capacious, gas-filled swimbladder 

throughout its size range. Specimens of this species have a swimbladder 

capacity ranging from 1.0 to s.s, of the total volume of the fish, regardless 

of size. In those specimens with reduced volumes, the swimbladder appeared 

collapsed, but the lumen was not occluded by an enlarged gas gland as in the 

reduced swimbladders of ouher species (Butler and Pearcy 1972). The conspicuous 

sonic target of swimbladder of!.• thompsoni may explain its dominance in the diet 

of Dall's porpoise in this region (Crawford 1981). 

Curation of Skeletal Collection 

Skeletal materials collected between 1978 and 1980 from whole carcasses 

frozen and shipped to the National Marine Mammal Laboratory (NMML) have been 

cleaned, curated and catalogued into the permanent research skeletal collection 

at NMML. Heads collected and frozen in 1978 and 1981 are now being cleaned and 

will be added to the permanent collection. Expected completion: June 1982. 
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Stock Identity Studies 

A preliminary study on stock identity is planned to begin in summer 1982. 

The study will examine skull morphometrics, parasites, and vertebral counts 

collected during the 1981 season, to determine which data will be most useful 

for more complete study and analysis. 

Life History Analyses 

Studies on reproductive ~ates, age determination and distribution of 

incidental take by area, age and reproductive condition are continuing. A 

report on s"tudies conducted on biological samples collected from 1978 to 1980 

is nearing completion. Improved methods for ageing the teeth are being examined. 

The mothership observer manual is being updated. Gillnet set and retrieval 

forms are being developed in computer format to expedite entry of the data 

into the computer data base. 

Other Studies 

A cooperative study with Dr. Robert Holmes, University of California, 

Santa Barbara, on diatom symbionts of Dall's porpoise and marine sea birds 

has been initiated. Samples of the diatoms were collected from Dall's porpoise 

in 1980 and 1981. Additional samples will be collected in 1982. 

TWo studies involving the Dall's porpoise heart have been proposed by 

university biologists. One is part of a comparative study of cetacean heart 

morphology and the relation to diving capability. The second proposed study 

will be a master's Thesis comparing heart structures of deep diving and shallow 

diving marine mammals. These studies are to begin in summer 1982. 
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TABLE 1.--Number of Dall's porpoise incidentally taken during monitored gillnet 
operations, incidental take rate and estimated take by 1° x 1° area in June and July 
in 1981. Data collected by Japanese and u.s. observers onboard Japanese salmon 
catcherboats. See Table 4 for fishing effort by area used in take estimations. 

52°N 
No. of porpoise (no.of sets) 
Take rate 
Esti.mated take 

51°N 
No. of porpoise (no.of sets) 
Take rate 
Estimated take 

50°N 
No. of porpoise (no.of sets) 
Take rate 
Estimated take 

49°N 
No. of porpoise (no.of sets) 
Take rate 
Estimated take 

52°N 
No. of porpoise (no.of sets) 
Take rate 
Estimated take 

51°N 
No. of porpoise (no.of sets) 
Take rate 
Es ti.mated take 

50°N 
No. of porpoise (no.of sets) 
Take rate 
Es ti.mated take 

49°N 
No. of porpoi.se (no.of sets) 
Take rate 
Est.i.mated take 

170° 

0(1) 

0(1) 

170° 

June 

171° 

• 0(1) 

4(10) 
0.4 
40 

0(2) 

July 

171° 

1(2) 
o.s 

30 

1(2) 
0.5 

9 

0(2) 

172° 

1(1) 
1.0 

56 

11 ( 22) 
o.s 
153 

6(22) 
0.21 

66 

1( 11) 
0.09 

14 

173° 

0(1) 

6(20) 
0.3 
85 

13(27) 
0.48 
164 

7(25) 
0.28 

78 

2(1) 
2.0 

26 

6(21) 
0.29 
116 

Totals 

3(3) 
1.0 

82 

23(63) 
0.37 
354 

5(29) 28(88) 
0.17 0.32 

73 343 

0(24) 
--:,f' 

8(62) 
0.13 

92 

Total Take (estimated): 871 

172° 

0(1) 

4(10) 
0.4 

53 

7(14) 
a.so 

89 

6(9) 
0.67 

94 

173° 

5(25) 
0.20 

64 

15(30) 
a.so 
139 

6( 13) 
0.46 

98 

3(7) 
0.43 

13 

3(18) 
0.17 

97 

2(33) 
0.06 

25 

4(15) 
0.27 

62 

Total take (estimated): 
Total (June and July) : 

Totals 

3(8) 
0.38 

13 

13(55) 
0.24 
244 

25(79) 
0.32 
262 

16(39) 
0.41 
254 

773 
1,644 
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TABLE 2.--Fishing effort and distribution of effort of the Japanese salmon mothership 
fishery in 1981. 

Fleet 

Jinyo Maru 
Kizan Maru 
Meiyo Maru 
Nojima Maru 

Number of fleet-days and (gillnet sets): 

Bering Sea 
South of U.S. FCZ Inside U.S. FCZ (outside U.S. FCZ) 

8 (344) 44 (1,892) 0 
8 (344) 35 (1,505) 10 (430) 
8 (344) 33 (1,419) 9 (387) 

10 (430) 33 (1,419) 7 (301) 

Total 

52 (2,236) 
53 (2,279) 
50 (2,150) 
50 (2,150) 

Totals: 34 (1,462) 145 (6,235) 26 (1,118) 205 (8,815) 
Tans fished: 

(estimated) 
482,460 2,057,550 368,940 2,908,950 

TABLE 3.--Incidental take rates of Dall's porpoise in the Japanese salmon mothership 
fishery, 1981 by area and (the ranks of the take rates). 

Fleet South of U.S. FCZ Inside U.S. FCZ 
Bering Sea 

(outside U.S. FCZ) 
Observers Reported 

Jinyo Maru 0.044 (2) o. 362( 11) 0.187(10) 
Kizan Maru 0.038 ( 1) 0.333(10) 0.197(11) 0.088 (5) 
Meiyo Maru 0.052 ( 3) 0.240( 9) 0.165( 8) 0.150 (6) 
Nojima Maru 0.063 (4) 0.227( 8) 0.178( 8) 0.163 (7) 

Sum of ranks: (10) (38) (38) (18) 

Kruskal-Wallis Rank Sum Testl 

12 
K 

) 2) T = o: (I: Ri - 3 (N+l) N (N+l) 
i=l ni 

T 
12 

( (1~)2 (38) 2 
+ (l~>

2
)- 3(12) = 

11 (12) + 
4 

T = 8.909 

p < 0.01 

. 
l From Conover 1971. 

Average 
(reported) 

0.165 
0.153 
0.144 
0.153 
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TABLE 4.--Number of observed sets, fishing effort in tans and percent of 
sets monitored in the u.s. Fishery Conservation Zone in 1981 by u.s. and 
Japanese observers onboard Japanese salmon catcherboats. One set is 330 tans. 

June 

170° 171° 172° 174°E 

52°N 
No. observed sets: 0 0 1 1 1 
Effort (tans) : 6,930 12,855 18,462 0 4,223 
, sets monitored: 0 0 1.8 0 7.8 

51°N 
. 

No. observed sets: 1 1 22 20 21 
Effort (tans): 8,905 27,690 100,769 93,472 131,712 
, sets monitored: 3.7 1.2 7.2 7.1 5.3 

50°N 
No. observed sets: 1 10 22 27 29 
Effort (tans): 14,178 33,302 80,754 112,665 140,754 
% sets monitored: 2.3 9.9 9.0 7.9 6.8 

49°N 
No. observed sets: 0 2 11 25 26 
Effort (tans): 986 18,134 51,728 91,939 111,369 

' sets monitored: 0 3.6 7.0 9.0 7.7 

July 

170° 171° 172° 173° 174°E 

52°N 
No. observed sets: 0 0 1 0 7 
Effort (tans): 3,619 15,473 15,495 4,285 9,878 
, sets monitored: 0 0 2.1 0 2.3 

51°N 
No. observed sets: 0 2 10 25 18 
Effort (tans): 4,943 20,095 43,468 106,407 188,687 
% sets monitored: 0 3.3 7.6 7.8 3.2 

50°N 
No. observed sets: 0 2 14 30 32 
Effort (tans): 3,953 5,610 58,999 91,582 136,940 
% sets monitored: 0 11.8 7.8 10.8 8.0 

49°N 
No. observed sets: 0 2 9 13 15 
Effort (tans): 660 10,548 46,160 70,388 76,051 
% sets monitored: 0 6.3 6.4 6.1 6.5 
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TABLE 5.--Comparison of incidental take reported on "observed" and "unobserved" boats, 
1979-1981. Number of boats that reported less (< x) or more(> x) than the average 
number of Dall's porpoise taken in each fleet. Plus sign indicates larger number of 
boats were above the average; minus sign, more boats were below the average number of 
porpoise. (See text for explanation of categories.) 

"Observed" boats 
1981 1980 1979 

Fleet < X > X . < X > X < X > X 

1 5 10+ 2 12+ 4 10+ 
2 4 8+ 1 11+ 5 3-
3 6 7+ 6 7+ 8 5-
4 4 9+ 6 7+ 7 4-

"Unobserved" boats 

1981 1980 1979 

Fleet < X > X < X > X < X > X 

1 18 5- 12 9- 13 3-
2 17 13- 12 18+ 11 10-
3 18 9- 20 7- 14 11-
4 17 6- 10 13+ 9 10+ 

Chi Square Test of Independence1 

< X > X 

"Observed" 3 9 12 
"Unobserved" 9 3 12 -

12 12 24 

x2 = 4.16 p < 0.05 
l 

1 From Tate and Clelland 1957. 
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TABLE 6.--Locations and condition of northern fur seals entangled in Japanese 
salmon gillnets during salmon mothership 1981 fishing season, 10 June 
to 25 July. 

Mothers hip Condition Mode of 
Date Fleet Latitude Longitude of animal Entanglement 

20 Jurie Jinyo Maru 51°2l'N 172°20'E Alive; released 

10 July Jinyo Maru 50°26'~ 174°30'E Alive; released* Head wrapped in 
corkline 

14 July Jinyo Maru 50°15'N 174°00'E Dead* Head wrapped in net, 
1 m below corkline 

16 July Jinyo Maru 51°50'N 174°40'E Alive; released 

20 July Jinyo Maru 49°15'N 173°30'E Alive; released 

21 July Jinyo Maru 50°04'N 173°04'E Alive; released* ? 

22 July Jinyo Maru 50°40'N 173°10'E Alive; released 

23 July Jinyo Maru 50°15'N 173°50'E Alive; released 

24 July K.izan Maru 49°37'N 174°03'E Dead* Wrapped in net and 
kelp, near corkline 

* u.s. observer onboard catcherboat recorded entanglement information. 
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TABLE 7.--Number of entangled northern fur seals observed alive or dead in 
Japanese salmon research gillnets, 1979-1981, by mesh size (stretch mesh), 
fishing effort and take rate. Data collected by U.S. biologists on salmon 
research vessels. 

Mesh size, mm 
82 112-115 121 130 157 179 204 Total 

1979: Alive ·1 0 -2 l 0 0 3 7 

Dead 0 0 l 0 0 l 4 6 

1980: Alive 0 2 0 2 0 l 4 9 

Dead 0 0 0 0 1 3 3 7 

1981: Alive 0 0 0 0 0 0 l l 

Dead 0 0 l 0 0 l 2 4 

34 
Total: Alive 1 2 2 3 0 l 8 17 

Dead 0 0 2 0 l 5 9 17 

Number of 
tansa used 569 7,714 3,701 1,140 569 268 268 

Take rate seal 
per tana 0.002 0.0003 0.001 0.003 0.002 0.02 0.06 

a One tan equals about 50 m length. 

Chi Square Test of Independenceb 

x2 = NC lac-ADI-Nl'.2)2 Animal condition 
1 (A+B) (C+D) (A+c) (B+D) Mesh 

size(mm) Dead Alive Total 
2 82-130 2 B 10 

Xl = 3.54 157-204 15 9 24 

0.05< p<.10 Total 17 17 34 

b From Tate and Clelland 1957. 
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TABLE 8.--Number of Dall's porpoise in each of three gillnet sections, 110 tans 
length each. Section 1 is the first section retrieved. 

Fleet 

Jinyo Maru 
Kizan Maru 
Meiyo Maru 
Nojima Maru 

Total Data 

= 5.96 

Pooled Data 

x2 
2 

= 2.27 

1 

14 
6 

10 
8 

38 

Heterogeneity Test 

x2 - x2 
11 2 

= 3.69 

2 3 

20 10 
9 9 
5 7 

10 4 

44 30 

Chi Square Goodness of Fit Test1 

p » o.os 

p » o.os 

p » 0.05 

Total 

44 
24 
22 
22 

112 

Accept the H0 that there is no significant difference between net 
sections in the incidental take. 

1 From Sokal and Rohlf 1969. 

Average 

14.67 
8.0 
7.33 
7.33 
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TABLE 9.--vertical distribution of entangled Dall's porpoise in salmon gillnets. 
Numbers of porpoise entangled per area. 

Location in net 
Fleet Upper 2m Middle Lower 2m Total x2 

(2 m) 2 

Jinyo Maru 30 8 5 43 23.88* 
Kizan Maru 10 10 2 22 4.46 
Meiyo Maru 19 4 0 23 23.31* 
Nojima Maru 11 7 4 22 2.47 

*Significant difference (p < o. 05) • 

Chi Square Goodness of Fit Testl 

Total Data 

x2 = 54.11 p « 0.05 
11 

Pooled Data 

x2 
2 

= 48.07 p « 0.05 

Heterogeneity Test 

X 2 - X 2 = 6.04 
11 2 

p >> o.os 

Therefore, reject the H0 that there are no differences between net locations in 
the take of Dall's porpoise. 

1 From Sokal and Rohlf 1969. 
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Figure 1.--Localions anrl number of entanglements by year of 
r.~rthern fur seals (Callorhinus ursinus} incidentally taken by 
Japanese salmon research vessels, 1975-1977 (May-July) and 
1979-1981 in 2° by 5° INPFC slatislical areas. 
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