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INTRODUCTION 

Studies of the incidental take of marine mammals in the gillnets 

of the Japanese high seas salmon mothership fishery were initiated during 

the 1978 salmon fishing season under the auspices of the International 

Convention for the High Seas Fisheries of the North Pacific Ocean, as 

renegotiated in 1978 (INPFC). The stated objectives of the cooperative 

Japan-U.S. research program are to determine the effects of the incidental 

take by the salmon mothership fishery on marine mammal populations and to 

work to reduce or eliminate the incidental catch of marine mammals in the 

fishery. The program initially included collection of marine mammal sighting 

data aboard Japanese salmon research vessels and U.S. Platforms of Opportunity 

Program vessels for determination of distribution, movements and abundance 

of Dall 1 s porpoise; collection of biological samples and information from 

all incidentally taken Dall's porpoise (Phocoenoides dalli) returned to 

the Japanese salmon motherships by catcherboats; and cooperative studies 

of behavior and entanglement aboard a vessel chartered by the Fisheries 

Agency of Japan dedicated to Dall's porpoise research, related to developing 

means to reduce entanglements. 

In 1981, available data were reviewed by an Administrative Law 

Judge (ALJ) to determine whether a permit could be issued under the U.S. 

Marine Mammal Protection Act of 1972 to take incidentally Dall's porpoise 

in the Japanese salmon mothership fishery during operations inside the 

U.S. Fisheries Conservation Zone (FCZ). Research needs identified by the 

ALJ at this time included improved survey coverage over the entire range 

of Dall's porpoise; additional information on rates of gross annual 

reproduction, natural mortality, maximum net productivity and incidental 
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kill; ecology of Dall's porpoise; and development and implementation of 

gear modifications to reduce incidental take. These areas were incorporated 

into the research program as possible. This report summarizes progress to 

date by the cooperative research program, particularly studies by the 

United States. 

Taxonomy and General Description 

The Dall's porpoise, Phocoenoides dalli True 1885 (Order Cetacea, 

Family Phocoenidae), is a compact, thickly muscled, short-snouted porpoise 

common to the cold waters of the North Pacific. Mature individuals weigh 

up to 180 kilograms and may reach a length of 2 m or more. Dall's porpoise 

are fast swimmers, often leaving a "rooster tail" of spray when surfacing 

to breathe. They usually travel in small, scattered groups of five or 

less although large groups of 100 or more have been observed. 

Dall's porpoise are black with contrasting white ventral and lateral 

markings; the dorsal fin and tail flukes may be edged with white. Three 

color types exist (Figure 1). One, formerly considered a separate species, 

E_. truei, is common along the Pacific coast of Japan, has black upper 

parts and a white area extending laterally to the flippers and a white 

throat patch. Another, called dalli type, is more cosmopolitan, and also 

has black upper parts but the white area on the sides does not extend far 

beyond the dorsal fin. The third type, which is uncommon, is a solid 

black form which occurs along the Sanriku coast of Japan (Kasuya, 1976) 

and in the northwestern Pacific (unpublished data, National Marine Mammal 

Laboratory). All gray or white animals are observed rarely. 
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DISTRIBUTION 

The Dall's porpoise is widely distributed across the entire North 

Pacific Ocean (Figure 2). It occurs both inshore, in protected waters, as 

well as offshore. In the eastern North Pacific, Dall's porpoise have been 

sighted as far south as 28°N (Leatherwood and Fielding, 1974). In the 

western North Pacific, they occur as far south as 35°N (Kasuya, 1976). In 

the central North Pacific, observers have sighted Dall's porpoise south to 

at least 39°N, over 700 miles from land (unpublished data, National Marine 

Mammal laboratory). The southern limit of Dall's porpoise distribution 

coincides with the 17°C isotherm (Kasuya, 1976). The northern limit is 

generally Cape Navarin, U.S.S.R. (62°N), however there has been a sighting 

of a group at 66°N in the Bering Sea, and one individual at 69°N near Cape 

lisburne, Alaska (Brent Stewert, Hubbs Sea World Research Institute, pers. 

comm). 

Hall (1979), working in Prince William Sound, Alaska, observed 

that E_. da 11 i were "rarely seen in water less than 10 fathoms deep". 

Unpublished data collected during the Japan-U.S. cooperative research 

program corroborate Hall's findings -- Dall's porpoise are found over 

the continental shelf adjacent to the slope and over deep oceanic waters 

(2500+ meters). The only apparent distributional gaps in Alaskan waters 

are Upper Cook Inlet and the shallow eastern flats of the Bering Sea. 

As with other species of small cetaceans, J:.. dalli are rarely seen 

singly. They are most frequently sighted travelling in small schools of 

2 to 5 animals (Figure 3). While groups of up to 20 Dall's porpoise 

are not uncommon, 1 arger aggregations rarely occur. Such large groups 

are not reported to travel in a tightly structured school, but rather 
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move in a well spread-out fashion. The largest group of Phocoenoides 

on record was sighted spring 1980, from a U.S. fisheries research vessel. 

An estimated 3000 (~ 1000) animals were observed moving northward through 

Stephens Passage in southeastern Alaska. 

Migration and Seasonal Movements 

Throughout most of the eastern North Pacific, Dall's porpoise are 

present during all months of the year (Pike and MacAskie, 1969; Loeb, 

1972). Dall's porpoise exhibit seasonal onshore-offshore movements off 

southern California (Leatherwood and Fielding, 1974; Loeb, 1972). Hall 

(1979) found a decrease in abundance of Phocoenoides in Prince William 

Sound from fall to winter -- indicating a movement of a portion of that 

population out of the area. Sighting data collected in the winter of 1980 

in the Gulf of Alaska and Bering Sea indicate relatively fewer Phocoenoides 

when compared to other seasons (NMML unpublished data). This may, however, 

be the result of poor observing conditions in winter. 

In the western North Pacific, Ohsumi {1975) found that changes in 

incidental catch rates by latitude and month reflect a migration northward 

frcxn early spring until early autumn. Kasuya (1976) suggested that the 

truei-type of Phocoenoides dalli is a discrete population, occurring in 

the Pacific coastal waters of Japan. This population, along with another 

limited to the Sea of Japan and Okhotsk Sea, appear to migrate northward, 

the former in winter and the latter in summer (Kasuya, 1976). Kasuya 

(1976) stated that east of 170°E, the truei-type does not occur. Sightings 

collected by U.S. observers since 1979 show that the truei-type occurs as 

far east as 180° longitude and exhibit considerable distributional overlap 

with the dalli-type between Japan and the Aleutian Islands (Figure 4). 
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Mixed schools of truei- and dalli-types have been observed in the western 

North Pacific (Miyazaki et al., in prep). 

THE FISHERY 

There are presently three Japanese fisheries affecting Dall's porpoise: 

a coastal harpoon fishery, a land-based salmon gillnet fishery, and a high 

seas mothership salmon gillnet fishery. Only in the harpoon fishery are 

Dall's porpoise actively hunted. In the remaining two fisheries the porpoise 

are taken accidentally during fishing operations. 

The porpoise taken by the harpoon fishery are predominantly truei-

type (Kasuya, 1978). In a sample examined in March 1979, at Otsuchi, 

Japan, the main port for the fishery, 20 of 22 (91%) porpoise brought in 

were truei-type, the remainder, dalli-type. Kasuya (1978) noted that the 

catch is biased towards smaller size classes and suggested this is due to 

behavioral differences between age groups. The harpoon fishery catch was 

about 6,000 Dall's porpoise annually, taken predominantly from the population 

off the east coast of Japan (Kasuya, 1978). In 1982, the reported take by 

this fishery increased to nearly 13,000 Dall's porpoise (Fisheries Agency 

of Japan, 1983). Since this fishery harvests the separate coastal population, 

the take is not considered further. 

The high seas mothership fishery has operated in the western North 

Pacific Ocean and Bering Sea since 1952, under the International Convention 

for the High Seas Fisheries of the North Pacific Ocean (INPFC). At the 

peak of operation it included 16 motherships and 577 catcherboats. Since 

1978, the mothership fishery has consisted of four motherships, each 



6 

with six scout boats and 37 catcherboats, for a total of 172 boats in 

the fishery. 

The total annual fishing effort since 1978 by the mothership fishery 

has ranged from 2.7 million tans (136,000 km) to 3.1 million tans (157,000 

km) of gillnet (Table 1). The majority of the fishing effort (>60%) occurred 

inside the U.S. FCZ. 

The mothership fishery operates from 1-9 June south of the U.S. 

Fishery Conservation Zone (FCZ) between 170° and 175°E (Figure 5). On 

10 June the fleet enters the U.S. FCZ. After 25 June, the fleets may 

move north of 56°N in the central Bering Sea outside the U.S. FCZ. 

Fishing ends on or before 31 July, depending on when salmon quotas set 

by the U.S.S.R. or marine mammal quotas set by the U.S. are reached. 

The location of the fishing operation of each catcherboat is 

determined by the mothership Fleet Commander. Nets of each fleet are 

set in the same compass orientation (20° or 200° in the U.S. FCZ), 

usually at a slight angle to the prevailing swell direction. The 

catcherboats are positioned at least 8 km apart in any direction in 

parallel rows. 

Each boat sets a net of 330 tans (approximately 15 km) daily, 

consisting of 121 mm (40%) and 130 mm (60%) stretch mesh monofilament 

net. The net extends from the surface to 8 m depth. The net is usually 

set in three sections loosely connected at the time of set. One or more 

radio or radar beacons as well as light buoys and flags are attached to 

each section to aid in locating the net for retrieval. The nets are 

set at dusk and retrieved at dawn, drifting and fishing for about 11-12 
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hours. The total amount of net set daily by the fishery is approximately 

57,000 tans (2,800 km). 

Dall's porpoise and occasionally other marine mammals entangle in 

the gillnets and the majority drown or suffocate. The incidental take 

by the mothership fishery fonn 1978-1983 as reported by the Fisheries 

Agency of Japan is listed in Table 1. The reported take ranged from 

499 in 1978 to 3,189 in 1982. The majority of porpoises were taken 

inside the FCZ (71-88%). The take was primarily the dalli-type porpoise 

with less than 1% truei-type, and an occasional black variant. Harbor 

porpoise and northern fur seals were reported in low numbers. The salmon 

species caught were sockeye (0ncorhynchus nerka), pink (Q. gorbuscha), 

chum (Q. keta), coho (_Q_. kisutch), and chinook (_Q_. tshawytscha). 

The landbased salmon fishery operates south of the mothership salmon 

fishery (Figure 5). Differences in the operation of the landbased fishery 

include smaller vessel size (60-80 tons vs. 96 tons), separation of 6 km 

between gillnets, mesh size over 110 mm stretch mesh and vessels operating 

independently rather than as part of a fleet. Fishing effort by the landbased 

fishery has ranged from about 2,960,000 to 3,370,000 tans annually. 

The Japanese land-based fishery reported from 127 in 1979 to 1,641 

in 1982 porpoise taken annually (Table 1). The porpoise reported are Dall's 

porpoise without classification by type. Based on distributional data, 

the take probably includes both truei- and dalli-types, although the latter 

may predominate. 
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INCIDENTAL TAKE 

Methods 

Since 1978, the annual incidental take of marine mammals has been 

reported by the Japanese salmon mothership and landbased fisheries. U.S. 

biologists onboard the motherships verified the number and species of marine 

mammals returned by the catcherboats to the motherships. 

In 1980, U.S. biologists were permitted to board catcherboats in all 

the mothership fleets and observed a total of 18 gillnet operations. In 

addition, a vessel dedicated to marine mammal research operated with each 

of the mothership fleets for a total of ten gillnet operations, using 

similar gear and methods. Data from these two sources were used to make 

independent estimates of the incidental take of marine mammals by the 

salmon fisheries. 

A monitoring program was implemented in the mothership fishery in 

1981. The Fisheries Agency of Japan has employed one observer in each 

fleet to monitor all gillnet operations during the fishing season. U.S. 

biologists observed gillnet operations aboard two additional vessels when 

the fleets operated inside the U.S. FCZ. The percent coverage of observed 

gillnet operations is about 7% inside the U.S. FCZ and 2% outside the U.S. 

FCZ. The U.S. observers rotate between the mothership and catcherboats, 

remaining 3 days on the mothership and up to 6 days on a catcherboat. 

In 1983, increased emphasis was placed on obtaining observations of 

gillnet sets employing experimental gear designed to reduce marine mammal 

entanglements. Five types of gear were deployed. A total of 71 gillnet 

operations using experimental gear was observed by U.S. biologists in 1983. 
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Data collected aboard the catcherboats included species and numbers 

of marine mammals entangled, released alive, and lost during retrieval; 

environmental conditions; gear characteristics; location of animals in 

the nets; and incidental take of other species, including marine birds. 

Data were also collected and provided to Auke Bay Laboratory, Northwest 

and Alaska Fisheries Center, NMFS on the number of salmon that drop out 

of the net during retrieval and numbers of chinook salmon and steelhead 

trout entangled. 

Quotas for the incidental take of Dall's porpoise, northern fur 

seals (Callorhinus ursinus) and northern sea lions (Eumetopias jubatus) 

were established in 1981 by the NMFS. The quotas were 5,500 for Dall's 

porpoise, 450 for fur seals, and 25 for sea lions annually inside the U.S. 

FCZ. The data supplied by the Japanese mothership fleet and by the observers 

on the catcherboats are used during the fishing season to predict the date 

the fishery would reach these quotas and fishing would be terminated for 

that year. 

Annually the total incidental take is estimated for each mothership 

fleet based upon the number of entanglements observed by biologists 

aboard the catcherboats, number of gillnet operations observed, and the 

total number of fishing operations by that fleet. The estimates for each 

fleet were summed to obtain the total estimated incidental take: 

where T = total estimated incidental take of Dall's porpoise 

ti = number of entangled Dall's porpoise recorded by the ; th 

mothershi p fleet 
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n; = number of gillnet operations observed in the ; th 

mothership fleet 

S; = number of gillnet operations by the ; th fleet 

The estimates of total incidental take were not adjusted to account for 

possible reduction in the take rates with the experimental gear used on 

some vessels. There were two reasons for not modifying the estimates: 

(1) no data were available from observers on these operations, and (2) the 

number of vessels using a particular type of gear was small (1 to 3 vessels 

per fleet), therefore the effect on the total estimate would probably be 

small (less than 10%}. 

The incidental take by the landbased fishery was estimated using the 

mean observed take rate in the U.S. FCZ and the total fishery effort of 

the landbased fishery. Since fishing gear is similar and fishery effort 

predominately occurs near the mothership area, this method of estimating 

take by this fishery is probably a close approximation. 

Results 

Reported Incidental Take 

Reported incidental take of Dall's porpoise inside the U.S. FCZ by 

the salmon mothership fishery has ranged from a low of 353 in 1978 to a 

high of 2,395 in 1982 (Table 1). Including areas outside the U.S. FCZ, 

the reported incidental take has ranged from 499 in 1978 to 3,688 in 1982. 

During the period 1978 to 1980, the reported incidental take data are low 

due to a misunderstanding by Japan concerning reporting requirements. 

The incidental take reported by the landbased salmon fishery has 

varied from a low of 127 in 1979 to a high of 1,644 in 1982 (Table 1). 

The reported incidental take by this fishery has been substantially 
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lower than that by the mothership fishery. Sano (1978) reported that 

the incidental take of Dall's porpoise per operation by the landbased 

fishery is on the average about 60% of that by the mothership fleets. 

Japanese salmon research vessels also report incidental take of 

marine mammals. The lowest annual incidental take of Dall's porpoise was 

20 in 1979; the highest, 56 in 1980. This latter number reflects a higher 

rate of take by a vessel dedicated to marine mammal research that used 

canmercial nets and operated with the mothership fleets for ten gillnet 

operations. Although the gillnets used by the salmon research vessels 

differ in several ways from those of the salmon mothership fishery and the 

research vessels operate over a larger area, since 1981 when the mothership 

reporting improved, the incidental take rates for a standard gillnet set 

of 330 tans (15 km) are similar (Tables 1 and 2) to those of the mothership 

fishery rates reported inside the U.S. FCZ. 

The lowest reported total incidental take of Dall's porpoise by Japanese 

salmon research vessels and the landbased and mothership fisheries was 829 

in 1978. The highest take was 4,880 Dall's porpoise in 1982 (Table 1). 

Observer Data 

During 18 observed gillnet operations on catcherboats in 1980, 17 

Dall's porpoise were entangled, a take rate of 0.94 porpoise per operation. 

During the 1980 dedicated vessel research cruise, the take rate was 2.6 

porpoise per operation (26 in 10 operations). This was the highest take 

rate observed. The difference cannot be explained. 

Table 2 lists the observed incidental take rates for each marine 

mammal observer in each fleet from 1981 to 1983. U.S. observers rotate 

between catcherboat and mothership duty, therefore there are a total of 
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four individual observers per mothership fleet each year, three of whom 

are involved with marine mammal monitoring at any one time inside the U.S. 

FCZ. There was no difference between observers in any year but there was 

a significant difference between mothership fleets in 1981 (Table 2) and 

significantly higher take rates (AN0VA, p <0.05) in July than in June in 

1982. There were also significantly higher observed rates in 1982 than in 

1981 (AN0VA, p <0.05). In 1981, the observed rates were from 0.13 to 0.44 

porpoise per set. In 1982, the rates were 0.29 to 0.96; in 1983, 0.26 to 

0.72 porpoise per gillnet set. 

Estimated Incidental Take 

The estimated take in 1980 is highest, 5,288 (Table 3), however the 

estimate is based on a small number of observations (18) and therefore is 

less reliable than the subsequent estimates. Estimated incidental take 

for 1981 to 1983 ranged from 1,850 in 1981 to 4,187 in 1982 inside the U.S. 

FCZ (Table 3). There is a significant difference between the reported and 

estimated take in 1981 and 1982 (AN0VA, p<0.05). The estimated incidental 

take by the salmon mothership fishery for the entire fishing season inside 

and outside the U.S. FCZ ranged from 2,862 in 1981 to 5,903 Dall 1 s porpoise 

in 1983. 

In 1981, Japan implemented a project on the catcherboats testing 

gear that might reduce entanglements of marine mammals in the gillnets. 

In the first two years, there were only a few observations of the 

experimental gear (6 duty tours of up to 6 days). In addition, the 

number of catcherboats with gear was low (14%). Therefore, although 

Japan reported reduced take rates on the vessels with experimental gear, 
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no correction was made in the estimates of incidental take for reduction 

in take rates as a result of the gear. 

In 1983, U.S. biologists observed gillnet operations with the 

experimental gear. Although sample size was low in some cases, there was 

no clear reduction in take level with the experimental gear in the U.S. 

FCZ (Table 4). Comparisons were r:iade of catcherboats with experimental 

gear and those using standard gillnets during the same operations. There 

was no reduction in take rates with the experimental gear during these 

observations (Table 4). 

Estimates of the incidental take by the landbased salmon fishery 

were made for each year since 1981 (Table 1). The estimates ranged 

from 2,961 in 1981 to 6,099 in 1982. 

The total estimated incidental take by the landbased and mothership 

salmon fisheries was 5,828 Dall's porpoise in 1981 and 12,002 in 1982 

(Tables 1 and 3). 

Other species 

There have been low numbers of other species of porpoise and other 

types of Dall's porpoise taken incidentally during Japanese salmon fishery 

operations and observed by U.S. biologists on the vessels (Table 5). The 

most com~on are northern fur seals, truei-type of Dall's porpoise, and 

harbor porpoise. 

Distribution of Incidental Take 

The distribution of incidental take of Dall's porpoise was examined. 

The fishery area in the U.S. FCZ was partitioned into areas of 1° latitude 

by 1° longitude. The incidental take, number of operations observed, and 
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take rates were listed for each area for each year to determine whether 

there were patterns in the distribution of the take (Table 6). 

The area of greatest fishing effort each year was latitudes 49° to 

51°N, in the eastern area between longitudes 172° and 174°N. Distribution 

of effort varied between years, with fewer areas fished in 1981 (Table 6). 

There was poor correlation generally between years in areas of high 

or low incidental take rates. Low numbers of observed operations may be 

a factor in the poor correlation. 

Another difference between years was the maximu~ number of porpoise 

in a single net (Table 7). In 1981, there was only one observed set in 

which more than three animals entangled, and 77% of the observed sets had 

no entanglement. In 1982, there were as many as eight porpoise observed 

in a single set and only 61% of the sets had no entanglement. The frequency 

distribution of porpoise entangled per standard gillnet set was similar in 

1983, with 67% of the operations having no entanglement, however the maximum 

number entangled was lower in 1983 with 5 versus 8 in 1982 (Table 2). The 

differences between years may be related to changes in the distribution of 

the animals, or to differences in environmental conditions or behavior of 

the animals that increase the probability of entanglement. 

Location in the Gillnet 

Methods 

Marine mammal biologists on the catcherboats recorded, as possible, 

the location of entangled porpoise in the gillnets. In complex entanglements 

involving multiple layers of net, corkline, or lead line, it is difficult 

to determine the area where the animal first made contact with the net. 

The biologists described and illustrated the entanglement, and when possible, 
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indicated whether the initial entanglement occurred in the upper, middle, 

or lower third of the gillnet. 

Horizontal location of entanglements was calculated using the time 

the animal came alongside the vessel and the total time to retrieve 

that section of net. The gillnet is usually set in three 110-tan (5 km) 

sections, connected togther during the setting operation. Usually the 

sections separate during the set interval. Time of the beginning and 

end of retrieval of each section was recorded. Using the mean number 

of tans retrieved per minute, the location in the gillnet of the 

porpoise was calculated from the time of retrieval of the animal. 

Results 

Dall's porpoise tended to entangle in the upper third of the gill net 

(Table 8). Up to 82% entangled in this region in the standard gillnets. 

The area of fewest entanglements was in the bottom third (3 - 10%; Table 8). 

In 1983, observations were also made of entanglements in gillnets 

employing hollow tubing along the center (middle third) of the net. In 

these nets, eleven out of 20 entanglements (55%) also were in the upper 

third of the net and only one (5%) in the bottom third. 

These results are somewhat different from those obtained by Japan 

(Kumagai et al., 1982 and 1983). In the standard (ordinary) gillnets 

in 1981 and 1982, the percentages entangled in the upper and middle 

thirds were about equal (about 45% and up to 48%, respectively). In 

the gillnets with hollow tubing in the middle third, the percentage 

of porpoise entangled in the upper third was greater than in the middle 

third (50 - 56% compared to 35 - 38%). 
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Additional observations with greater attention to determining the 

area of initial contact with the net by the porpoise are needed. This 

is important for developing the most effective location for gear modifications 

to reduce entanglements. 

There was no difference between the three sections (110 tans each) of 

gill net in the number of Dall 1 s porpoise entangled. Within a section, the 

entanglement rates for the first and last 500 m were compared with those 

for the remaining 4 km (90 tans). Generally, there were higher entanglement 

rates for the areas near the ends of a net section than for the remaining 

central portion (Table 9). Analyses are continuing to determine whether 

the difference in entanglement rates is related to characteristics 

associated with the net, presence of marker buoys, porpoise or prey 

behavior, or other factors. 

BIOLOGICAL DATA 

Sampling methods 

In the area south of 49°N, each mothership fleet agreed to return up 

to 10 Dall 1 s porpoise annually to the mothership for sampling by U.S. 

biologists. In some years, more than 40 porpoise have been obtained. 

Within the remaining fishing areas, where possible, all animals are returned. 

The percentage of animals returned has varied between areas and years 

(Table 10). The remainder were lost during retrieval due to rough weather 

or animals breaking free of the net or were released alive from the gillnet 

(Table 10). 
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The majority of porpoise in our sample (more than 70%) has been taken 

in the U.S. FCZ. The area between 50°N and 52°N, east of 172°E has had 

the greatest fishing effort each year since 1978 and the greatest number 

of porpoise taken. 

Data collected on each porpoise include date and location of gillnet 

set, body length (to nearest cm), weight (to nearest kg), sex, fetus body 

length, weight and sex, presence of lactation, and photographs. Specimens 

collected included reproductive organs, mammary gland tissue, and teeth. 

From 1978 to 1980, stomachs were collected from all individuals. Since 

1980, stomachs were collected from a subsample of the porpoise. Heads 

of adult animals and samples of liver, kidney, muscle, and blood were 

collected in 1981 to 1983 for studies on stock identification. Additional 

specimen material has been collected for other studies, including for use 

by independent researchers. 

The total number of Dall's porpoise taken by the Japanese salmon 

mothership fishery from which specimens were collected since 1978 is 

5,045 (Table 1 and 10). The largest number was collected in 1982 (1,303). 

There are several factors related to sampling procedures which 

could have resulted in bias of unknown magnitude in the data and which 

make interpretation of the biological data more difficult. 

1. Not all porpoise taken are returned to the motherships for 

sampling. This results in an incomplete and possibly non-random sample. 

Therefore, it is not known whether the sample is representative of the 

population. 

2. Sampling is limited to the period of 1 June to 31 July each 

year. Therefore only that portion of the biological cycle that occurs 
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during this time frame is sampled. Little or no information is available 

on events occurring at other times of the year, such as lactation period. 

3. Sampling occurs in a limited portion of the population's range. 

If the population is segregated by age, sex, or other category, and the 

data suggest this may be the case, some segments of the population could 

be inaccurately represented. This could bias estimates of the biological 

parameters. 

Lack of data previous to the initiation of harvest of the population 

also hampers interpretation of the life history. These biases should be 

kept in mind when interpreting the biological data and results. 

Results 

Results from specimens collected in the period 1978 - 1980 have been 

described (NMML 1981; Newby 1982). The following section will mainly 

describe results from 1981 - 1982 and previous results as appropriate. 

Length-Frequency 

Figure 6 is the length-frequency histograms of sexually immature 

and mature male and female Dall's porpoise in the southern FCZ and 

north of 56°N for the period 1978 - 1981. Maturity in males was 

based upon testis weight greater than or equal to 40 gm. In females, 

maturity was based upon presence of at least one corpus albicans or 

luteum. The mean body length of immature males in the southern FCZ 

was 156.7 cm (SD= 20.2, n = 450) and of immature females 155.3 cm 

(SD= 20.5, n = 438). Mean length of mature males in the southern FCZ 

was 192.7 (SO= 9.9, n = 246) and of mature females, 183.3 cm (SD= 8.8, 

n = 697). In the area north of 56°N, the values were 159.8 (SD= 11.5, 
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n = 49), 157.8 cm (SD= 11.5, n = 39) for immature males and females 

respectively, and 200 cm (SD= 7.5, n = 13), and 182.9 cm (SD= 7.7, 

n = 33) for mature males and females respectively. 

Sex Ratio 

Females predominated in the sample each year, except in the northern 

area in 1978 and 1979 where there were more males than females (Table 11). 

The sample sizes v,,,ere small in these cases, however, and thus may have 

influenced the result. In general, the catch from the northern areas had 

a higher proportion of males, mostly immature, than the catch in the 

southern U.S. FCZ. The sex ratio in the samples differs in mature and 

immature animals (Table 11). For example, in the 1981 sample, the sex 

ratio of the immature animals was 0.86 males per female while in sexually 

mature animals it was 0.38 (Table 11). 

Female Reproduction 

Females with at least one corpus luteum or corpus albicans were 

classified as sexually mature. In the southern U.S. FCZ, over 95% of all 

mature fanales are in late pregnancy, or are lactating (Tables 11 and 21). 

Lower values in other areas may in part be associated with small sample 

sizes. The smallest sexually mature female taken since 1978 was 160 cm. 

Fifty percent of the females were mature at a body length of 170 cm. The 

mean body length of females with one corpus luteum and no corpus albicans, 

i.e., in their first pregnancy, was 176 cm (SD= 7.5, n = 39). Approximately 

15% of the sexually mature females are in their first pregnancy (Table 12). 
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Table 12 lists the frequency of total corpora in the ovaries 

collected in 1981 and 1982. The data suggest that the corpora remain 

discernible throughout the female's lifetime. 

The mean number of total corpora albicantia and lutea per sexually 

mature female by area by year and for all years pooled varied from 1.9 to 

5.0 (Table 13). There is a significant difference in the mean number of 

corpora in animals collected from the southern FCZ and those from north of 

56°N from 1979 - 1981 (AN0VA, p<0.05). The majority of the animals in the 

northern area had one or two corpora while in the southern FCZ greater 

number are more common (Table 14). This corresponds to Kasuya's (1978) 

results in his sample of animals collected from the Bering Sea and off 

the Sanriku coast of Japan in 1967. In his sample, only a few mature 

females had more than a single corpus. The maximum number of corpora in a 

mature female in his sample was eight. In 1982, there was a larger sample 

than in previous years and more females with larger number of corpora 

(Table 13). 

In the 1981 sample, the proportion of pregnant females decreased 

markedly with increasing number of ovarian corpora, while the proportion 

of lactating females correspondingly increased; 70% of the females with 

one corpus were pregnant, whereas only 25% of those with 7 or more corpora 

were pregnant (Table 15). A preliminary analysis indicates a slightly 

higher proportion of older females later in the 1981 season, but not 

enough to account for the difference in proportion of pregnant to 

lactating animals. The 1982 sample showed only a slight, and perhaps 

insignificant, decrease in the proportion of pregnant females with 

increasing number of corpora (Table 15). Two hypotheses need to be 
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tested: (1) whether older females migrated into the study area later 

in the season than did the younger females, or (2) whether older females 

gave birth earlier in the season. 

The largest Graafian follicles in the ovaries of late-pregnant 

females are small -- mostly less than 3 mm in diameter (Table 16). 

Lactating females likewise had small follicles during June, but by 

late July, a substantial proportion had enlarged follicles -- up to 

18 mm in diameter (Table 17). Some of the resting females also had 

moderately enlarged follicles in late July. 

Only six females had recently-ruptured follicles (Table 18). All 

were collected from 27 to 30 July 1982. Four of these females were 

lactating. The largest corpus in their ovaries was 5 to 11 mm in 

diameter, only slightly smaller than average for the other lactating 

feriales at that time. In the two females that were not lactating, the 

largest corpus was less than 5 mm, co~parable to the lower end of the 

range in resting females, so we presume that these two females had not 

given birth to a calf in the same summer. These data suggest that most 

mature fer.,ale dalli bear a calf every year. Based on the dates of onset 

of calving and of ovulation, it appears they ovulate about 40 days post 

partum while still lactating. 

Calving 

The numbers of fetuses and neonates collected per week in the U.S. 

FCZ for 1978 through 1982 are given in Table 19. The earliest nehtorn 

collected since 1978 was on 20 June; the latest fetus, on 28 July. The 

percentage of neonates per week increases near the end of the fishing 
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season suggesting that the peak of the calving season occurs at about that 

time annually. 

To date, no neonates have been obtained north of the U.S. FCZ, although 

pregnant and lactating females are present in the samples from this northern 

area (Table 1). Mizue and Yoshida (1965) stated that parturition may be 

somewhat later in the northern areas. Comparison of the mean fetal lengths 

north of 56°N and in the southern U.S. FCZ during 1980 and 1981, however, 

show similar lengths during the same sampling period: 94.2 cm (n = 25, 

range= 80 - 110 cm) and 94.9 cm (n = 69, range= 71 - 109 cm), respectively. 

This suggests that the lack of nev.t>orn animals in the north is not due to 

slower fetal developments. Additional sampling in the northern area may 

help resolve this question. 

Length at Birth 

Average length at birth was determined using linear regression of 

the proportion of neonates to fetuses for 3 cm body length groups (Figure 7). 

Total number of individuals was 124, collected in 1980 and 1981 from 

27 June to the end of the fishing season. The mean length at birth 

using this method is 97 cm. The mean length of newborns for 1980 (n = 41) 

was 100.8 cm and for 1981 (n = 22) was 101.9 cm. 

Previous estimates of the average length at birth are 100 cm (Mizue 

et al., 1966; Kasuya, 1978), and 94.85 cm (Newby, 1982). The shortest 

neonate in our sample was 90 cm each year. The largest fetus was 115 cm 

taken on 11 June 1979 in the southern FCZ. All fetuses have been at 

least 63 cm in body length. 
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Length of Gestation Period 

Because of the short annual sampling period and the limited size 

range of the fetuses, an estimate of the length of the gestation period 

has been difficult. Kasuya (1978) and Newby (1982) estimated the gestation 

period to be 11.4 months. Since calving begins in late June, the presence 

of small fetuses (1.4 to 14.4 cm) in the northwestern North Pacific Ocean 

in the period from late August to mid-September in 1982 (Kasuya and Jones, 

1983), suggests the gestation period could be shorter than 11.4 months. 

If ovulation occurs about 40 days postpartum, as our data suggest, and if 

this ovulation usually results in pregnancy, as seems reasonable from the 

data, the gestation period would be about 10.7 months. 

Lactation 

In the majority of the pregnant females in the 1981 sample, 

translucent yellowish fluid was present in the mammary gland tissues, 

or they were recorded as "lactating" (secreting milk). We believe 

this lactation was in response to impending parturition rather than 

continuation from a previous calf because (1) the proportion of animals 

with active mammary glands increases with increasing fetal length 

(Table 20), and (2) several females in their first pregnancy were 

lactating. 

The length of the lactation period cannot be determined due to the 

short annual sampling period. However, preliminary data collected in 

1982 suggests the possibility that it may be short. Examination of Dall's 

porpoise collected in 1982 showed the presence of larval cestode parasites, 

Phyllobothrium sp, in the blubber of the genital area in two newborn 

animals with body lengths of 93 cm and 104 cm, collected on 21 and 26 
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July, respectively. Since the parasite is believed to be transmitted 

in prey items, its presence could indicate initiation of some predation 

by these porpoise soon after their birth (W. A. Walker, Santa Barbara 

Natural History Museum, California, pers. comm). 

Male Reproduction 

Sexual maturity in males was detennined by examination and measurement 

of the seminiferous tubules of animals collected in 1981. Diameters in 

immature males were less than 82 microns; in mature animals, greater than 

116 microns. Corresponding testis weights were less than 32 g and greater 

than 34 g respectively. Puberal males are those which had both immature 

and mature tubules. Their testis weights were 15 to 210 g. 

In the 1981 sample, 50% of the males were sexually mature at a body 

length of 182 cm. The smallest mature male was 175 cm. 

In each year immature males comprised about 60 to 70% of the male 

specimens (Table 11). The percentage varies substantially in some areas 

between years, particularly in the northern areas. 

Ageing 

A total of 248 males and 440 females collected 1978 to 1980 were 

aged by counting stainable efrowth layers in the cementum, assuming one 

layer per year (Newby, 1982). The oldest animal had 22 growth layers. 

The majority of the animals had less than ten growth layers. (Figure 8 

from Newby, 1982). Samples collected from 1981 to 1983 are presently 

being examined and will be compared with the samples collected earlier. 
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Attainment of Sexual Maturity 

Two studies have examined age at sexual maturity. Kasuya (1978) 

estimates age and length of males at sexual maturity to be 4 - 5 years 

and 189 cm for porpoise in the northwestern North Pacific and Bering 

Sea. He estimated 50% of the females would be sexually mature at 4 - 5 

years, at a length of 177.9 cm. Newby (1982) estimated that 50% of the 

males attain sexual maturity at 5.6 years and at a body length of 182 cm, 

and females at 3.3 years and 170.5 cm, in the northwestern North Pacific 

Ocean. Although the age data for animals collected in 1981 is not 

available, the lengths at sexual maturity are similar to these values 

for both males and fer..ales. 

Gross Annual Reproductive Rate 

The Gross Annual Reproductive Rate (GARR) was calculated for each 

year. The GARR is the product of the annual birth rate, the proportion 

of females in the total sample, and the proportion of sexually mature 

females out of all females. The annual birth rate is equal to the number 

of young born annually to the average sexually mature female and is the 

proportion of sexually mature females that are pregnant and/or lactating. 

The value for GARR r~nged from 0.25 to 0.41 for animals collected in the 

U.S. FCZ (Table 21(A)). The GARR was also calculated for animals taken in 

the Bering Sea north of the U.S. FCZ (Table 21(8)). These values were lower, 

0.20 to 0.26. The sample size for each year in the Bering Sea is low and 

this may explain differences between the two areas. 

The values for the GARR are higher than values calculated for porpoise 

in the eastern tropical North Pacific Ocean where the values for GARR are 

0.06 to 0.20 for Stenella attenuata and 0.05 to 0.11 for S. longirostris 
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(Henderson et al., 1979). This high GARR in conjunction with evidence 

that the females are ovulating in late July and small fetus are present 

in August and September is indication of an annual reproductive cycle 

for most sexually mature females in the fishery area. However, the 

number of females showing recent ovulation or having small fetuses is 

low (6 and 4 respectively). Additional specimens, particularly fr001 

areas other than the U.S. FCZ would be valuable to confirm these 

observations. 

Stock Identification 

Two studies were initiated in 1983 on detennination of stocks of 

Dall's porpoise in the North Pacific Ocean and Bering Sea. In one project, 

the morphology of skulls of animals collected in the western and eastern 

North Pacific and Bering Sea is being compared to look for different 

stocks. The occurrence of two parasite species, and number of vertebrae 

are also being compared. Thoracic vertebral epiphyses were examined to 

detennine size/age at physical maturity to provide infonnation on growth 

rates in different areas. 

In the second study, gene frequencies are being compared using 

electrophoKet~c techniques. Both studies are to be completed in 1984. 
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ABUNDANCE 

Marine mammal census surveys have been conducted by U. S. observers 

annually since 1978 onboard research vessels of the Governments of Japan 

and the United States, chartered survey vessels, and catcherboats of 

the Japanese salmon mothership fishing fleet. The results of the 1978 

through 1982 surveys analyzed by strip transect methodology have been 

reported (Bouchet, 1981; Bouchet, 1982; Bouchet and Withrow, 1983) and 

summarized (Bouchet, 1983). Abundance estimates for Dall's porpoise 

range from 740,000 to 1,738,000 (Table 22). Perhaps the "best" estimate 

is that obtained using the pooled (1978-1982) data. Pooling eliminates 

the annual fluctions that could be caused by differences in the 

distribution of effort. Applying a 200 meter strip to the data yields an 

estimated 1.4 x 106. This estimate is not significantly different from 

that obtained by using a 400 meter strip (1.1 x 106 porpoise). Ignoring 

some of the theoretical problems that pooling the data creates, these 

estimates are still only reliable to approximately+/- 30% -- i.e. the 

actual population based on the 200 m strip could be any number between 

950,000 and 1,900,000 porpoise. Earlier attempts to narrow the confidence 

intervaJ by using line transect methodology (Bouchet, 1981) were discontinued 

due to the discovery of a theoretical problem associated with the variance 

in mean group size (c.f. Jones and Bouchet, 1981). We have developed a 

different method of calculating this variance, and we plan to again present 

abundance estimates based on line transect estimators during 1984. 

Investigation of how porpoise reactions to survey vessels might 

affect estimates (Souchet, 1981 pp. 19-21) was begun in 1982 in Prince 

William Sound, Alaska (Bouchet, Braham, and Tsunoda, 1983) and continued 
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in 1983. The preliminary results indicated that there must be some movement 

toward the survey vessels that would affect the estimates as expected 

(i.e. resulting in overcounting), but that the magnitude of the bias 

(approximately 12%) was much lower than had been hypothesized (i.e., 

approximately 60%). Qualitative analysis of the 1983 data show about the 

same results; the quantitative analysis of these data is still pending. 

In 1984, the behavior study will be conducted in offshore waters using the 

NOAA ship Surveyor. By using a large vessel and moving into offshore 

waters, we will be able to collect data directly applicable to field 

conditions in the fishery area. 

Studies to determine whether separate, genetically-distinct sub

populations of Dall's porpoise exist are currently being conducted. If 

the existence of subpopulations is confirmed, the population estimate 

will need to be refined by subarea. 
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Table 1.--Reported incidental take of Dall's porpoise and fishing effort by Japanese salmon mothership and landbased fisheries 
and salmon research vessels, 1978-1983. Data from annual reports to the International North Pacific Fisheries 
Commission by the Japan Fisheries Agency. 

Year 

1978 
1979 
1980 
1981 
1982 
1983 

Year 

1978 
1979 
1980 
1981 
1982 
1983 

0 ers 1 p lS M th h" f" h ery 

U.S. Fishery Conservation Zone Bering Sea 

Effort, Incidental Take Effort, Incidental Take Effort, 
tansl/ Dead Alive Lost tansl/ Dead Alive Lost tans l / - - -

l.68 333 - 20 0 .19 20 - 7 2.73 
2 .00 600 - - 0.34 15 - 24 2.80 
2. 14 806 - 32 0.55 66 - 25 3. 15 
2.02 690 158 288 0.39 60 30 54 2.90 
2.05 1,284 366 745 0.49 207 114 267 2.94 
2.05 1,201 452 746 0.47 152 101 198 2 .96 

Landbased Fishery 
% of 

Effort, Incidental mothers hip EstimatP.d Effort, 
tansl/ take take in FCZ take2/ tans 

3.37 303 86 44,622 
3.22 127 21 34,615 
3. 14 139 17 38,080 
3.23 696 61 2,966 40,739 
2.96 1 , 641 69 6,099 40,262 
NA 1,291 54 39 ,55 32/ 

1/ Tans x 106, where 1 tan equals 50 m 

2/ Estimate based upon incidental take rates observed by U.S. and Japanese 
observers inside the U.S. Fishery Conservation Zone 

'}_/ Preliminary result. 

All Areas 

Incidental Take 
Dead Alive Lost Total 

353 - 146 499 
622 - 61 683 
924 - 75 999 
792 200 362 1,354 

1,594 505 1,090 3,189 
1,429 574 983 2,986 

Research Vessels 

Incidental Take rate 
take per 330 tans 

27 .20 
20 • 19 
56 .49 
25 .20 
50 .41 
31 .26 



Table 2.--0bserved incidental take rates for Dall's porpoise in the Japanese mothership salmon fleets in the U.S. 
Fishery Conservation Zone in 1981-1983. 

1981 1982 1983 

Observer JINYO KIZAN MEIYO NOJ IMA JINYO KIZAN MEIYO NOJIMA JINYO KIZAN MEIYO NOJ IMA 

1 0 .41 0.33 0.22 0.17 0.95 0.81 0.95 0.41 0.72 0.43 0.41 0 .45 
2 0.40 0.41 0.28 0.21 0.96 0.83 0.90 0.62 0.26 0.36 0.57 0.63 
3 0.44 0.48 0. 13 0.29 0.67 0.76 0.54 0.29 0.47 0.33 0.50 0.65 
4 0.25 0.36 0 .13 0.29 0.38 0.49 0.79 0.50 0.54 0.38 0.44 0.51 

Mean 0.38 0.40 0 .19 0.24 0.74 0.72 0.80 0.46 0.49 0.37 0.47 0.56 

Fleetl/ 0. 19 0.20 0.17 0 .18 0.35 0.37 0.36 0.38 0.38 0.36 0.37 0.44 -

l/ Incidental take rates calculated from data reported by Japan Fisheries Agency to the International North Pacific 
Fisheries Commission 



Table 3.--Reported and estimated incidental take and {95% confidence limits) of Dall's porpoise by 
the Japanese mothership fishery based upon observed take rates and total fishing effort by area in 
1981 - 1983. Reported incidental take is from annual reports to the International North Pacific 
Fisheries Commission by the Japan Fisheries Agency. 

U.S. FCZ Bering Sea {North of FCZ} All Areas 

Year Reported Estimated 1/ n Reported Estimated n Reported Estimated 1/ n - -

1980 838 5,888 18 91 1 , 595 18 1,000 8,970 18 
1981 1 , 136 1,850 398 144 172 2/ 31 1 , 36 l 2,862 462 

{1 ,493-2 ,206) - (2,100-3,109) 
1982 2,395 4,187 

{3,494-4,881) 414 588 835 2/ 33 3,189 5,903 - (4,924-6,879) 475 
1983 2,399 2,906 451 575 2/ 35 2,986 3,573 478 

(2 ,442-3 ,389) 413 - (2,732-4,360) 

2_! Estimate based upon data of four observers per mothership fleet in 1981 - 1983 in U.S. FCZ; 
one observer monitoring 4 or 5 gillnet operations per fleet in 1980. 

2/ Estimate based upon data from one observer per fleet. 



Table 4: Co~parison of Incidental Take Rates of Dall's Porpoise 
by Scoutboats, Standard and Experimental Gear Boats 
of the Japanese Salmon Mothership Fishery, 1983 

U.S. FCZ Berin9 Sea 

Observeda/ 
Reported n Observed n Standard n Reported n - - - -

Standard 0.40 4,004 0.45 184 0.33 979 

Scout 0.35 926 0 0.29 127 

Experimental 
3 Mesh 0.38 429 0.58 26 0.63 46 0.30 105 

5 Mesh 0.38 429 0.53 17 0.39 31 0.30 105 

9 kHz 0.33 143 0.67 6 0.11 9 0.43 35 

145 kHz - AC/ 0.36 143 0.56 16 0.32b/ 21 0.31 35 

145 kHz - sc/ 0.37 143 0.17 6 0.75 12 0.20 35 

a/observed standard refers to standard gillnet sets observed by U.S. biologists 
- on the same dates as the experimental gear boats. 

bfrncludes 2 Phocoena phocoena 

cfi45 kHz-A: Acoustic generator producing "porpoi se-1 i ke pulses" (variable 
pulses). 

145 kHz-B: Acoustic generator producing simple pulses. 



Table 5: Incidental take of species other than Dall's porpoise and of 
other color types of Dall's porpoise during Japanese salmon 
fishing operations, 1978-1983. Data collected by U.S. 
biologists. 

Harbor porpoise 

Northern right whale dolphin 

Pacific white sided dolphin 

Common dolphin 

Northern sea lions 

Northern fur seal 

Unidentified pinniped 

Dall's porpoise: 

Black type 

Truei-type 

1978 1979 1980 1981 

1 

1 

4 

0 

1 

4 

13 

2 

2 

4 

3 

16 

1 

5 

2 

3 

12 

1 

3 

1982 1983 

0 

1 

1 

8 

1 

0 

3 

2 

3 

0 

0 



TABLE 6.-- Comparisons of number of entangled Dall's porpoise, gillnet sets observed, and 
take rate (number per gillnet set) by 1° areas in 1981 - 1983 in the U.S. Fishery 
Conservation Zone. 

E ast L ong1tu d e 
170° 171 ° 172 ° l73u 174° 

1981 1982 1983 1981 1982 1983 1981 1982 1983 1981 1982 1983 1981 1982 

55°N 
No. Dall's - - - - 2 - - - - - 1 2 - 3 
No. sets 0 0 0 0 1 0 0 0 0 0 3 3 0 4 
Take rate - - - - 2.0 - - - - - 0.33 0.67 - 0.75 

54°N 
~Dall's - - - - - - - - 5 - 2 2 - 0 
No. sets 0 0 0 0 0 0 0 0 9 0 3 9 0 1 
Take rate - - - - - - - - 0.55 - 0.67 0.22 - 0 

53°N 
~Oall 's - - - - 10 7 - 0 2 - 4 - - 2 
No. sets 0 0 0 0 3 17 0 1 3 0 3 0 0 1 
Take rate - - - - 3.3 0.41 - 0 0.67 - 1.3 - - 2.0 

52 °N 
~Dall's - - 8 - 0 9 1 - - 0 - 1 5 1 
No. sets 0 0 9 o· 2 12 2 0 0 1 0 3 8 1 
Take rate - - 0.89 - 0 o. 75 0.5 - - 0 - 0.33 0.63 1.0 

51 °N 
~Dall's 0 - 4 1 1 2 15 2 18 11 17 11 9 19 
No. sets 1 0 12 3 5 3 32 3 21 45 20 33 39 28 
Take rate 0 - 0.33 0.33 0.20 0.67 0.47 0.67 0.86 0.24 0.85 0.33 0.23 0.50 

Totals 
1983 1981 1982 1983 

5 - 6 7 
8 0 8 11 

0.63 - 0.75 0.64 

6 - 2 13 
9 0 4 27 

0.67 - 0.5 0.48 

0 - 16 9 
3 0 8 23 
0 - 2.0 0.39 

3 6 1 21 
3 11 3 27 

1.0 0.55 0.33 0.78 

38 36 39 73 
70 120 66 139 

0.54 0.3 0.59 0.53 



TABLE 6.-- Comparisons of number of entangled Dall's porpoise, gillnet sets observed, and 
take rate (number per gillnet set) by 1° areas in 1981 - 1983 in the U.S. Fishery 
Conservation Zone.-- continued. 

East Longitude 
170° 171 ° 172° 173° 

1981 1982 1983 1981 1982 1983 1981 1982 1983 1981 1982 1983 1981 

50°N 
No. 11all 's 0 8 3 5 10 5 13 24 1 28 33 15 7 
No. sets 1 7 6 12 11 9 36 30 11 57 46 31 62 
Take rate 0 1.1 0.50 0.42 0.91 0.56 0.36 0.80 0.08 0.49 0.72 0.48 0 .11 

49°N 
~Dall's - 1 - 0 3 - 7 15 11 13 26 4* 4 
No. sets 0 2 0 4 9 0 20 43 10 38 50 9 41 
Take rate - 0.5 - 0 0.33 - 0.35 0.35 1.10 0.34 0.52 0.44 0 .10 

48°N 
~Dall's - - - - - - - - - - 2 - -
No. sets 0 0 0 0 0 0 0 0 0 0 3 0 0 
Take rate - - - - - - - - - - 0.67 - -

*pl us 1 fur seal 

174° 
Totals 

1982 1983 1981 1982 1983 

35 27 53 110 51 
55 65 168 149 122 

0.64 0.42 0.32 0.64 0.42 

43 6 24 88 21 
58 25 103 162 44 

0.74 0.24 0.23 0.54 0.48 

4 - - 6 -
5 0 0 8 0 

0.8 - - 0.75 -



Table 7. -- The frequency and (percent) of Dall's porpoise entangled per 
standard gillnet set in 1981 - 1983. Data collected by marine 
mammal observers on salmon catcherboats in the western North 
Pacific. 

Number of Porpoise/Set 

Total 
Year 0 1 2 3 4 5 6 7 8 sets 

1981 322(77) 75(18) 14(3) 5(1) 0 1 0 0 0 417 

1982 271(61) 114(26) 32(7) 14(3) 7(2) 3(1) 1 0 1 443 

1983 230(67) 82(24) 22(6) 5(1) 4 (1) 1 0 0 0 344 



Table 8: Distribution of Dall's porpoise in Japanese salmon gillnets 
in the North Pacific Ocean, 1981-1983. Data collected by 
U.S. biologists on salmon catcherboats. Percentages in 
parentheses. 

Net Depth 

Year Ueper Middle Lower Third 

1981 70(64) 29(26) 11(10) 

1982 41(71) 13(22) 4(7) 

1983 -1.§_ ( 8 2) _i(15) _!_(3) 

TOTAL: 139(68) 47(23) 17(8) 

1983 (Hollow tube nets) 11(55) 8( 40) 1(5) 

Table 9: Take rates (number of porpoise per tan, or 50 m) by horizontal 
location of Dall's porpoise entanglements in the Japanese 
mothership salmon gillnets, 1981-1982. The Start and End 
categories are within 500 m of a net edge. "Remainder" 
equals 90 tans (4.0 km). Numbers in parentheses are number 
of porpoise observed entangled. 

Sections of Net 

1 2 3 

Start End Remainder Start End Remainder Start End Remainder 

1981 .6(6) • 7 (7) .13(12) .3(3) .9(9) .27(24) .1 ( 1 ) • 7 (7) .17(15) 

1982 .6(6) .8(8) .32(29) .6(6) .6(6) .34(31) .7(7) 1.3(13) .38(34) 

Mean Take 
Rate .6 .75 .23 .45 • 7 5 .31 .4 1.0 .27 



Table 10: Numbers and (percent) of Dall's porpoise incidentally taken 
by the Japanese mothership salmon fishery by area and category, 
1981 - 1983. Numbers and (percent of dead) porpoise dissected 
by area and year. 

Category 

Released Total Number 
Dead Alive Lost Take Dissected 

1981 

South of FCZ 42 (5 7) 12(16) 20( 27) 74 38( 90) 

U.S. FCZ 690(61) 158(14) 288(25) 1,136 633(92) 

Bering Sea* _i9_(42) _l_Q_(21) _2i(38) 144 -2.Z_(95) 

792 (58) 200(15) 362(27) 1,354 728(92) 

1982 

South of FCZ 103(50) 27(13) 78(38) 208 53(51) 

U.S. FCZ 1,284(54) 366(15) 745(31) 2,395 1,115(87) 

Bering Sea* 207(35) 114(19) 267(45) 588 153(74) 

1,594(50) 507(16) 1,090(34) 3,191 1,321(83) 

1983 

South of FCZ 76( 56) 21(15) 39(29) 136 43(54) 

U.S. FCZ 1,201(50) 452(.19) 746(31) 2,399 1,044(87) 

Bering Sea* 152(34) 101(22) 198(44) 451 138(91) 

1,429(48) 574(19) 983(33) 2,986 1,225(86) 

*Bering Sea refers to the area outside the U.S. FCZ, north of 56°N. 



TABLE 11.--Composition of biological sample of Dall's porpoise from Japanese mothership gillnet fishery, 1978-1983. 

Males Females Sex ratio Percentages 

n Imm. Mat. % Mat. Imm. Preg. Lact. P & L Rest. % Mat. % P /L M F IM MM IF MF 

1978 
South of 49°N 45 8 12 60 7 l 7 5 5 72 72 0.8: l 18 27 16 40 
Southern FCZ 219 67 25 27 62 34 22 6 3 51 96 0. 7: l 31 11 28 30 
Northern FCZ 53 22 2 8 25 2 0 0 2 14 50 0.8: l 42 4 47 8 
North of 56°N 27 14 2 14 8 2 l 0 0 27 l 00 1.5: 1 52 7 30 11 - - - - - - - -

Totals 344 111 41 27 102 39 30 11 10 89 0.8: 1 32 12 30 26 

1979 
South of 49°N 41 9 3 25 15 9 0 2 3 48 79 0.4: 1 22 7 37 3 
Southern FCZ 518 140 64 31 123 114 63 8 6 61 97 0. 7: l 27 12 24 37 
Northern F CZ 3 l l 50 l 0 0 0 0 2.0: l 33 33 33 0 
North of 56°N 17 9 l 10 4 2 0 0 l 43 67 1.4: l 53 6 24 18 - - - - - - - -

Totals 579 159 69 30 143 125 63 10 10 95 0.7: 1 28 12 25 35 

1980 
South of 49°N 66 15 8 35 24 17 2 0 0 44 100 0.5: l 23 12 36 29 
Southern FCZ 701 158 98 38 148 119 157 6 15 67 95 0.6: l 23 14 21 42 
Northern FCZ 47 17 2 2 19 9 0 0 0 32 100 0.5: l 36 4 40 19 
North of 56°N 67 25 5 5 22 9 2 2 2 41 87 0.8: l 37 8 33 22 - - - - - - - -

Totals 881 215 113 35 213 154 161 8 17 95 0.6: 1 24 13 24 39 

1981 
South of 49°N 31 6 1 1 65 7 7 2 0 0 56 100 0.9: 1 19 29 23 29 
Southern FCZ 619 144 85 36 175 81 112 16 6 54 97 0.6: 1 23 14 28 35 
Northern FCZ 0 0 0 - 0 0 0 0 0 - - - - - - -North of 56°N 54 16 7 28 13 11 2 0 3 55 81 0.9: 1 33 3 28 33 - - - - - - - -

Totals 704 166 103 37 195 99 116 16 
.. 

9 96 0.9: 1 24 15 28 33 



TABLE 11.--Composition of biological sample of Dall's porpoise from Japanese mothership gillnet fishery, 1978-1983 
(continued). 

.. 

Males Females Sex ratio Percentages 

n Imm. Mat. % Mat. Imm. Preg. Lact. p & L Rest. % Mat. % P /L M : F 

1982* Preliminary results: 

South of 49°N 1/ 51 8 3 27 7 7 l 0 1 56 89 -

Southern FCZ 1/ 1,053 163 190 54 34 42 82 2 6 72 95 -

Northern FCZ 1/ 46 15 9 38 11 4 2 2 1 45 89 -
North of 56°N 153 40 28 41 43 33 4 1 1 46 97 - - - - - - -

Totals l ,303 226 230 50 97 86 89 5 8 

* 1982 data are preliminary as reproductive specimens have not been analyzed. Sexual maturity in males 
is based upon a body length of 180 cm or greater. 

1/ Data from two mothership fleets only. 

Abbreviations: 
Imm = Immature 
Mat = Sexually mature 
% Mat =%of sexually mature animals of that sex 
Preg = Pregnant 
Lact = Lactating 
P & L = Pregnant and lactating 
Rest = Resting 
% P/L =%of sexually mature females that are pregnant, lactating, or pregnant and lactating 
IM = Immature males 
MM = Mature males 
IF = Immature females 
MF = Mature females 

IM MM IF MF 



Table 12: Frequency distribution of number of corpora in ovaries of 
female Phocoenoides dalli collected in 1981 (all) and 1982 
(data from two mothership fleets only). 

Frequency 

No. of corpora 1981 1982 Total 

1 40 38 78 

2 38 37 75 

3 46 38 84 

4 29 32 61 

5 21 31 52 

6 18 22 40 

7 15 10 25 

8 13 7 20 

9 5 9 14 

10 4 11 15 

11 4 6 10 

12 2 2 

13 4 2 6 

14 2 1 3 

16 1 1 

17 1 1 



TABLE 13.--Mean number of corpora albicantia and lutea in sexually mature females 
by area for each year, 1978-1982. Sample size is given in parentheses. 

All Years 
Area 1978 1979 1980 1981 1982 Pooled 

South of 49°N 5.0(18) 3.3( 14) 3.5( 19) 2.8( 9) 4.6( 9) 2.9( 69) 
Southern F CZ 4.2(65) 4.0(191) 4.8(297) 4.5(215) 4.3(189) 4.4(957) 
Northern FCZ 3.0( 4) - 2.6( 9) - 5.0( 9) 3.6( 22) 
North of 56°N 5.0( 3) 2.2( 3) 1.9( 15) 2.9( 16) 4.3( 38) 3.4( 76) 

TABLE 14.--Frequency of number of corpora in sexually mature Dall's porpoise 
in the southern U.S. Fishery Conservation Zone (FCZ) {49°-53°N) and north 
of the U.S. FCZ (north of 56°N) in 1980 {all), 1981 (all), and 1982 (data 
from two mothership fleets only). 

Southern FCZ North of 56°N 
No. of 
Corpora 1980 1981 1982 1980 1981 1982 

l 44 32 28 15 8 3 6 
2 48 31 32 17 3 7 4 
3 38 39 30 16 3 4 5 
4 34 26 26 14 1 6 
5 27 21 20 11 1 9 
6 27 18 17 9 4 
7 17 15 9 5 1 
8 21 13 7 4 
9 8 5 5 3 1 

10 12 3 6 3 3 
11 4 4 6 3 
12 5 2 0 
13 4 3 1 <1 1 
14 2 2 1 <1 
1 5-21 4 1 1 <1 

% 

24 
20 
17 
10 
14 
6 
1 

1 
4 

1 



No. of 
Corpora 

1 

2 

3 

4 

5 

6 

7-8 

9-10 

11-17 

Table 15: Reproductive status of female Phocoenoides dalli collected 
in 1981 and 1982 in relation to number of ovarian corpora. 
Data from 1982 are from specimens from two motherships only. 

1981 1982 

Pregnant Lactating Resting Pregnant Lactating Resting 
N (%) (%) (%) N (%) (%) (%) 

40 70 25 5 38 53 42 3 

38 66 29 5 37 35 62 0 

46 59 41 0 38 50 47 3 

29 62 38 0 32 50 44 3 

21 19 76 5 31 45 48 6 

18 39 61 0 22 27 64 5 

28 25 75 0 17 29 65 0 

9 22 78 0 20 40 45 10 

13 31 69 0 10 0 70 30 

Recently 
Ovulated 

(%) 

3 

3 

0 

3 

0 

5 

6 

5 

0 



Table 16: Size-frequency distribution of largest Graafian follicles in 
ovaries of pregnant Phocoenoides dalli in relation to length 
of fetus, 1981 (all) and 1982 (data from two mothership 
fleets only). 

Length of Follicle diameter {mm) 
fetus (cm) <0 .9 1.0-1.9 2.0-2.9 3.0-3.9 4.0-4.9 5.0-5.9 10.0-10.9 

66-70 3 

71-75 3 2 1 

76-80 9 4 

81-85 15 12 3 1 

86-90 36 15 2 2 1 

91-95 39 13 1 1 1 1 

96-100 28 13 1 1 

101-105 5 3 3 

106-110 2 



Table 17: Size-frequency distribution of largest Graafian follicles in 
ovaries of lactating Phocoenoides dalli in relation to date, 
1981 (all) and 1982 (data from two mothership fleets only). 

Follicle June Jul~ 
diameter (mm) 1-20 21-30 1-10 11-20 21-30 

17.0-17.9 1 

16.0-16.9 2 

15.0-15.9 2 

14.0-14.9 2 

13.0-13.9 2 

12.0-12.9 2 

11.0-11. 9 1 

10.0-10.9 2 

9.0-9.9 1 4 

8.0-8.9 6 

7.0-7.9 1 2 9 

6.0-6.9 1 2 12 

5.0-5.9 2 4 9 

4.0-4.9 3 5 11 

3.0-3.9 3 4 4 9 

2.0-2.9 2 4 7 5 7 

1.0-1.9 9 8 14 16 

<0.9 3 8 30 14 3 



Table 18: Condition of ovaries and r:iammary glands in female Phocoenoides 
dalli that have recently ovulated, 1982. 

Dia. (mm) 
of 1 argest Dia. (mm) 

No. of Largest corpus unruptured of ruptured Mammary 
Date corpora Stage Diameter (mri) follicle follicle glands 

27 July 2 3 4.4 3.8 8.5 Non-lact. 

27 July 4 3 5.2 10.2 7.5 Lactating 

27 July 8 3 8 .1 <0.9 9.3 Lactating 

27 July 1 3 3.5 2.7 8.0 Non-1 act. 

30 July 10 3 8.3 2.8 11.8 Lactating 

30 July 6 2 10 .1 4.3 10.5 Lactating 



Table 19: Numbers of Dall's porpoise fetus and neonates per week, 1978-1983 
collected aboard salmon motherships in the U.S. Fishery Conservation 
Zone. Numbers in parentheses are the percentage of neonates. 

Fetus Neonates 

1978 1979 1980 1981 1982 1983 1978 1979 1980 1981 1982 

June 10-16 13 12 16 21 16 24 0 0( 0) 0 0 0 

17-23 11 37 35 37 54 45 0 1( 3) 1( 3) 0 3 ( 5) 

24-30 10 36 49 20 25 8 0 1 ( 3) 3( 6) 2( 9) 1 ( 4) 

July 1-7 6 14 9 15 34 16 0 1 ( 7) 3 (25) 2( 6) 6 ( 15) 

8-14 2 9 11 2 18 12 3(60) 6( 40) 1( 8) 1( 5) 2(10) 

15-21 2 4 10 5 9 11 1(50) 3(43) 9( 4 7) 11(55) 25(74) 

22-31 5 1 1 1 21(81) 7 (88) 58(98) 

End of fishing: 
July 22 18 30 26 30 28 

1983 

0 

0 

1 ( 11) 

1 ( 6) 

8(40) 

15(58) 

32(97) 



Table 20: Secretory activity of mammary glands of pregnant Phocoenoides 
dalli in relation to length of fetus in 1981 (all) and 1982 
(data from two mothership fleets only). 

Mammary gland secretion 

Length of Translucent 
fetus ( cm) N None (%) Fluid (%) Lactating (%) 

68-80 22 41 45 14 

81-90 85 34 53 13 

91-100 101 24 64 12 

101-108 14 14 71 14 



Table 21(A): Gross Annual Reproductive Rate (GARR) of Dall's porpoise and 
Reproductive Condition of Females 1978 - 1982 in the U.S. 
Fishery Conservation Zone, northwestern North Pacific Ocean. 

I. Reproductive Condition of Females 

1978 
No. % 

1979 
No. % 

1980 
No. % 

1981 
No. % 

Sexually Immature 101 52.6 162 38.9 148 33.3 175 44.8 

1982 
No. % 

96 31.8 

Sexually Mature 91 47.4 225 51.8 297 66.7 215 55.1 206 68.2 

70 36.5 195 50.4 119 40.0 81 37.7 64 21. 2 Pregnant Only 

Lactating 

Preg. & Lact. 

Resting 

4 2.1 

13 6.8 

4 2.1 

7 1.8 157 52.9 112 52.0 122 40.4 

20 5.2 

3 0.8 

6 2.0 

15 5 .1 

16 7.4 

6 2.8 

4 1.3 

10 3.3 

Totals 192 387 445 390 302 

Total Sample: 349 609 701 619 490 

Percentage Female: 55.0 63.6 63.4 63.0 61.6 

II. Gross Annual Reproductive Rates (GARR) 

A. Annual Birth Rate 

B. Proportion Female 

C. Proportion of Females 
Sexually Mature 

Gross Annual Reproductive 
Rate (=AX BX C) 

1978 

0.96 

0.55 

0.47 

0.25 

1979 

0.99 

0.63 

o·. 58 

0.36 

1980 

0.95 

0.64 

0.67 

0.41 

1981 

0.97 

0.63 

0.55 

0 34 

1982 1/ 

0.95 

0.62 

0.68 

0.40 

Where Annual Birth rate equals proportion of sexually mature females that 
are pregnant and/or lactating. 

~/samples were examined from two mothership collections only. 



Table 2l(B): Gross Annual Reproductive Rate (GARR) of Dall's porpoise and 
Reproductive Condition of Females 1980 - 1982 north of the 
U.S. Fishery Conservation Zone, Bering Sea. 

I. Reproductive Condition of Females 

1980 1981 1982 
No. % No. % No. % 

Sexually Immature 22 59.5 13 44.8 42 51.9 

Sexually Mature 15 40.5 16 55.2 39 48.1 

Pregnant Only 9 60.0 11 68.8 33 84.6 

Lactating 2 13.3 2 12.5 4 10.3 

Pregnant & Lact. 2 13 .3 0 1 2.6 

Resting 2 13.3 3 18.8 1 2.6 

Totals 37 29 81 

Total Sample: 67 54 148 

Percentage Female: 55.2 53.7 54.7 

I I. Gross Annual Reproductive Rates (GARR) 

1980 1981 1982 

A. Annual Birth Rate 0.87 0.81 0.97 

B. Proportion Female 0.55 0.54 0.55 

C. Proportion of Females 0.41 0.55 0.48 
Sexually Mature 

Gross Annual Reproductive 0.20 0.24 0.26 
Rate (=AX BX C) 

Where Annual Birth rate equals proportion of sexually mature f ema 1 es that 
are pregnant and/or lactating. 



Table 22.--Summary of results of strip transect analysis of Dall's porpoise sighting surveys, 1978-1982. Data from 
Bouchet, 1983 (Tables 1-6 pp 12-17). Point estimates (followed by range in thousands) 

a. Estimates of abundance using 200 meter strip width: 

West-central North Pacific Bering Sea Gulf of Alaska Eastern North Pacific Total 

1978 319,843 (234.8-404.8) 52,849 ( 25.8- 79.9) 247,705 (162.6-332.8) 541,388* 1,161,785 

1979 427,204 (254.8-599.6) 140,859 ( 87.2-194.5) 218,504 ( 44.2-392.8) 560,196* 1,346,763 

1980 738,301 (534.6-922.0) 160,528 ( 79.8-241.2) 251,822 (199.0-304.6) 377,527 ( 0- 756.5) 1,518 

1981 496,895 (408.1-585.7) 124,986 ( 73.6-176.5) 222,409 0-739.5) 893,442 (310.4-1,476.5) 1,737, 

1982 377,783 (307.6-448.0) 173,191 (116.3-230.1) 210,406 (128.7-292.1) 498,400* 1,259,780 

Pooled 447,430 (400.7-494.8) 122,327 ( 97.8-146.8) 246,899 (202.2-291.6) 597,123 (255.4- 938.9) 1,414,079 

b. Estimates of abundance using 400 meter strip width: 

West-central North Pacific Berin Sea Gulf of Alaska Eastern North Pacific Total 

1978 224,288 (171.0-276.9) 54,042 (31.5- 76.6) 133,890 ( 91.2-176.6) 327,788* 740,009 

1979 257,560 (160.3-354.8) 106,873 (66.8-146.9) 233,402 ( 2.9-463.9) 445,916* 1,207,22 

1980 441,935 (325.8-558.1) 94,391 (52.7-136.1) 165,468 (134.2-196. 7) 761,536 {160.2-1,136.9) 1,463,357 

1981 327,109 (269.8-384.4) 87,275 (54.7-119.9) 176,074 ( 0-507.4) 633,919 (311.6- 956.3) 1,224, 

1982 228,091 (186.5-269. 7) 109,369 (77 .3-141.5) 122,934 ( 72.5-173.4) 299,578* 759,972 

Pooled 283,654 ( 255.1-312 :2) 86,091 (71.4-100.8) 152,280 (128.2-176.3) 592,667 (340.0- 8 54. 4) 1,114,6 

*=Extrapolated 



Figure 1.--Three color types of Dall's porpoise: top -- dalli-type; 
center black type; botto~ -- truei-type. 
(Photo by C. E. Bov,lby, NMFS) 
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Figure 2.--Distribution of Dall 1 s porpoise. Slanted l i nes and small dots are areas of dalli-type; 
heavily dotted area off Japan is area of truei - type. 
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Figure 3.--Frequency of sightings of Dall's porpoise 
(Phocoenoides dalli) vs. group size 
(1958-1979, North Pacific). 
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Figure 4.--Distribution of Dall 1 s porpoise. Data collected by National Marine Mammal Laboratory 
1978 - 1979. Key: + = dalli-type 

A = truei-type 
C!1 = unidentified 
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Figure 5.--Japanese high seas salmon fisheries areas and dates of season openings. ,. 
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Figure 6.--Size-frequency histograms of Dall's porpoise collected in the southern U.S. Fishery 
Conservation Zone (FCZ) and north of the U.S. FCZ (north of 56°N) by the Japanese 
salmon mothership fishery. 
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Figure 7.--Length of neonate Dall's porpoise as a percentage of total neonates and fishes collected 
by the Japanese salmon mothership fishery. 



~ 

~ 
0 
'-' 

I 
I-
C) 

z 
w 
_J 

220 
+ + 

+ 

210 + 

200 

+ 

+ + 
+ 

+ + 
+ + MALES 

+ __ .:.--------nn1=~04--

+ + 

190 

180 

+ $ + + + 
$ + + + FEMALES 

------ -------+--------- +·-- + -------------------------------
+ ! + + + + n = 187 
$ + * + + + + 

+ + 
170 + 

+ 
+ 
+ + 

160 

I 
+ $ + 

+ 
150 + 

+ 

140 + 
·+ I 

! t-
130 I + 

I . 

120 

1 1 0 

0 1 2 3 4 5 6 7 8 9 11 13 15 17 1 9 21 23 
AGE (GROWTH LAYERS) 

Figure 8.--Age versus length of Dall 1 s porpoise collected by Japanese salmon mothership fishery 
1978 - 1980 (from Newby, 1982). 
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