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In 1952, the United States, Japan, and Canada executed the 

International Convention for the High Seas Fisheries of the North Pacific 

Ocean (INPFC) for management · of fish populations. With the passage of 

the Fisheries Conservation and Management Act (FCMA) in 1976, the U.S. 

gave notice of its desire to terminate the INPFC because of inconsistency 

with the purposes and provisions of the FCMA. Notice was later withdrawn 

when renegotiation of the INPFC was effected. 

Because there was concern that the high seas salmon fishery in the 

North Pacific might be affecting the marine mammal populations,particularly 

the Dall porpoise, Phocoenoides dalli, through incidental take, the amended 

Convention includes provision for a Japan-U.S. cooperative research program 

on marine mammals incidentally taken by the fishery. The Annex associated 

with the Convention states that the joint research program "shall determine 

the effect of the Japanese salmon fishery on marine mammal populations and 

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

in the fishery." 

The first meeting of Japanese and U.S. scientists to discuss and 

develop a cooperative research program, emphasizing Dall porpoise, was 

held in Tokyo on April 25-26, 1978. The research plan developed identi

fied the following information as necessary for evaluation of the effect 

of the incidental take upon the Dall porpoise population: 

1) Accurate incidental take data; 

2) Indices of abundance; 

3) Biological data on migrations, distribution, 
and identity and discreteness of stocks and 
for determination of recruitment and natural 
mortality rates; 

4) Data on the acoustic characteristics of gillnets 
and Dall porpoise. 



This document describes the progress accomplished by the U.S. 

scientists to date on these studies of the Dall porpoise. 

Studies on Incidental Take 

Japanese Salmon Gillnet Fishery Motherships. 

Scientific teams composed of one marine mammal biologist and one 

salmon observer were assigned to four Japanese motherships to obtain 

information on incidental take to obtain biological specimens for 

estimating life history parameters and for determining identity and 

discreteness of stocks. Although the observers were originally scheduled 

to be aboard the motherships from June 9-25, the actual time onboard was 

shortened due to the time required for transit to the ships. 

U.S. scientists were aboard the: 

Jinyo Maru 

Meiyo Maru 

Nojima Maru 

Shinano Maru 

June 11-22, 

June 11-24, 

June 12-24, 

June 13-21. 

A total of 196 Da11 · porpoise were returned to the motherships by 

the catcher boats during these cruises. After U.S. scientists disembarked, 

specimens were collected from an additional 158 Dall porpoise by Japanese 

personnel. 

Incidental catch data collected by the Government of Japan (GOJ) 

have recently been received by the U.S. scientists. The data were not 

received in time for analysis prior to the meeting of the scientific 

subcommittee. The data include: 



1) incidental catch of Dall porpoise by salmon 
0 0 research vessels, by 2 x 5 area, May-

September 1978; 

2) incidental catch of Dall porpoise by salmon 
0 0 gillnet motherships, by 1 x 1 area, May-

July 1978; and 

3) incidental catch of Dall porpoise by land 
0 0 based salmon driftnet fishery, by 2 x 5 area, 

June-July 1978. 

Determination of the total incidental catch and evaluation of the 

suitability of these data for use in formulating indices of abundance 

are in progress. 

Biological Studies 

Abundance, Distribution, and Migration. 

Marine mammal sighting surveys were conducted by U.S. scientists 

aboard Japanese research vessels and U.S. flag vessels under the 

Platforms of Opportunity Program. Data collected for each sighting 

included time of sighting, location, wind direction and strength, visi

ability, species, number of marine mammals sighted,and the direction and 

distance from the vessel. 

1. Japanese Salmon Research Vessels. 

Two U.S. marine mammal biologists were placed aboard three 

Japanese salmon research vessels which were conducting oceanographic and 

fishery studies. The scientists boarded these vessels at Hakodate, Japan 

on June 5, July 5, and July 10, for cruises of 20 to 60 . days duration. 

The last cruise ended on 24 August. Cruise tracks covered the area from 

Hakodate, across the North Pacific Ocean, along the southern Bering Sea, 

and return. 



During these cruises a total of 5,687 marine mammals were sighted, 

representing sixteen species. There was a total of 1,266 Dall· porpoise 

sightings. Their distribution is shown in Figure 1. Dall porpoise 

sightings for each month have been plotted as well. Sighting transit 

tracks showing intervals of continuous sighting effort are presently being 

encoded for computer plotting and analysis 

2. Platforms of Opportunity Program (POP). 

Marine mammal sightings were conducted by scientists aboard 

U.S. flag vessels during ten Platform of Opportunity Program (POP) cruises. 

Table 1 lists the POP cruises and areas of operation·. - The majority o~ the 

cruises were in the Gulf of Alaska region. The first cruise began on 

22 May; the last cruise ended on 28 November. A total of 1,733 Dall 

porpoise were sighted during these cruises. Final computer encoding of 

these data is in progress. 

Dall porpoise sightings have been included in data collected since 

1958 on sighting surveys conducted predominately under the auspices of 

the North Pacific Pelagic Fur Seal Program. These sightings and data on 

sighting effort have been encoded for computer analysis. 

The distribution of Dall porpoise based on these sightings (1958-1978) 

is shown in Figure 2. The associated transit tracks indicating continuous 

sighting effort by the observers (1958-1977) is shown in Figure 3. Dall 

porpoise were sighted as far north as 66°2l'N and as far south as 32°20 1 S. 

Figures showing Dall porpoise sightings and sighting tracks by month over 

the 1958-1978 interval are currently being plotted. 



Surface water temperature data were collected at the time of the 

sighting during these cruises. The distribution of Dall porpoise as a 

function of water temperature is shown in Figure 4. As has been previously 

reported, the species is sighted in waters of 2-21°c. Sightings were 

0 
most frequent between 8-11 C. 

Life History Studies to Assess Impact of Incidental Take. 

Biological specimens, including 31 whole carcasses, were collected 

from 196 Dall porpoise returned to the motherships by Japanese catcher 

boats. After U.S. scientists disembarked, Japanese personnel collected 

biological specimens from an additional 158 Dall porpoise, taken outside 

the U.S. Fishery Conservation Zone. 

Biological samples collected aboard the motherships from each 

porpoise included jaw sections and teeth, reproductive tract, stomach, 

and fetus, if present (Table 2). Blood and various additional tissues 

were collected when possible. Sex, length, weight, date and location of 

capture were also recorded and complete photographic records were maintained. 

All specimen were frozen or preserved on the ship and airlifted to 

the National Marine Mammal Laboratory, Northwest and Alaska Fisheries 

Center, Seattle, Washington, for storage and life ,history studies. A 

freezer facility for specimen storage was constructed at the National 

Laboratory. A temporary facility for the dissection of whole carcasses 

was also constructed; a permanent facility is in the planning stages. A 

trailer-laboratory for food habit and reproductive studies was obtained 

and is in operation. 
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FIGURE 4 
SIGHTING6 OF DALL PORPOISE CPHOCOENOIDES DALLIIJ 
VS WATER TEMPERATURE (POP DATA 1958-1978, NORTH PACIFIC) 
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Table 2. Biological samples collected during Japanese research vessel and salmon mothershi~ operations in 1978 

Mothership samples 

Specimen description Research vessel Collected by Collected by 
(Preservation method) samples U.S. scientists Japanese personnel Total 

Whole carcasses (frozen) 3 (lM, 2F) 28 (13M, lSF) 0 31 (14M, 17F) 

Head (frozen) 0 128 (57M, 71F) 0 128 (57M, 71F) 

Jaw sections (formalin) 0 43 156 199 

Reproductive organs, (formalin) 0 161 (93M, 68F) 155 (61M, 94F) 316 (154M, l62F) 

Stomach (frozen) 0 165 0 164 

Stomach (formalin) 0 0 30 30 

Fetuses, whole carcasses, 0 37 (12M, 13F, 0 37 (12M, 13F, 
(frozen) 12 unknown) 12 unknown) 

Fetal reproductive organs, 0 7 (2M, SF) 0 7 (2M, SF) 
(formalin) 

Fetal heads (frozen) 0 3 0 3 

Fetuses, measurements only 0 0 20 20 

Blood samples 0 74 0 74 

His to-pathology samples 0 29 0 29 

M = male 

F = female 



Studies currently underway are designed to provide life history 

data necessary for determining the impact on Dall porpoise populations of 

incidental take by the salmon gillnet fishery. The studies include 

description of the population taken in gillnets, reproductive biology, 

age structure and food habits. 

Whole carcasses of Dall porpoise were held in the freezer facility 

(-20°c) at the National Laboratory until dissection. Dall porpoise 

scientists worked with scientists of the Tuna-Porpoise Project, Southwest 

Fisheries Center, La Jolla, California, to learn standardized dissection 

techniques for the porpoise. The carcasses were thawed for two days prior 

to dissection. Each individual was photographed from dorsal, ventral and 

lateral aspects for studies of body coloration patterns and external body 

characteristics. Standard morphological measurements were taken and 

individualistic body features noted. External and internal parasites were 

collected and preserved for identification and studies of stock discreteness. 

Notes concerning the reproductive state of the individual were taken. The 

following tissues were removed, weighed and preserved for future examination: 

liver, heart, lung, pseudopancreas, pancreas, kidney, spleen, adrenal, 

thymus, esophagus, stomach, intestine, colon, reproductive tract, blubber 

and muscle. 

Skeletal material for studies for determination of possible stock 

differences is being processed for permanent storage. It will be preserved 

as a permanent collection and will be available to taxonomists and other 

scientists for study. Negotiations are in progress for housing the 

skeletal collection at the Burke Museum, Seattle, Washington. 

o e 



Scientists on the Japanese motherships and research vessels collected 

128 Dall porpoise heads. Of these, fifteen have been sent to scientists 

at the Hubbs-Sea World Research Institute for morphological studies of 

the porpoise auditory system. Jaw sections have been removed from 76 heads 

for use in age determination studies. The remainder have not been examined 

and are stored in the National Laboratory freezer facility. 

Reproductive Biology 

A total of 195 female Dall porpoise were collected aboard the 

Japanese motherships and research vessels. The size distribution of the 

animals for which measurements are available is shown in Figure 5. The 

size range was 166 to 206 cm, with a mean size of 172.3 cm. The data for 

sexually mature females are presented in Figure 6. The smallest sexually 

mature female was 166 cm; the smallest with a fetus was 166 cm also. The 

female length-weight relationship is shown in Figure 7. 

All ovaries (n = 158) have been weighed and sectioned except those 

frozen as complete reproductive tracts with fetuses. Corpora lutea and 

albacantia have been counted and measured. Stages of corpora albacantia 

degeneration were recorded. 

Thirty-seven fetuses were collected. These are presently in 

storage. Study of the fetuses (sex, size, and body color patterns) will 

commence in the near future. 

A total of 158 male Dall porpoise were collected. Their size range 

was 100 to 210 cm, with a mean of 170.6 cm (Figure 8). The relationship 

between testes weight and body length is shown in Figure 9. Testes weight 

gain appears to occur when males are approximately 180 cm in length. 

On the basis of -testes weight increase, about 26% of the males were 



FIGURE 5 
FEMALE P. DALLII COLLECTED ONBDARO 
JAPANESE SALMON MOTHERSHIPS. 1978 
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FIGURE 6 
MATURE FEMALE P.OALLII COLLECTED ONBOARD 
JAPANESE SALMON MOTHERSHIPS, 1978 
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FIGURE 7 
FEMALE p. OALLII COLLECTED ONBOARO 
JAPANESE SALMON MOTHERSHIPS, 1978 
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FIGURE 8 
MALE P. DALLII COLLECTED ONBOARD 
JAPANESE SALMON MOTHERSHIPS, 1978 
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FIGURE 9 
MALE P.OALLII COLLECTED ONBOARO 
JAPANESE SALMON MOTHERSHIPS, 1978 
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mature. Tissues were collected for spermatogenesis studies, to be 

conducted spring 1979. Figure 10 shows the relationship between male 

weight and body length. 

The size distribution of all porpoises collected is shown in Figure 

11. The mean size was 171.0 cm (n = 352,SD = 18.35). 

Data on the reproductive biology of the Dall porpoise will be 

correlated with age-growth data to determine the reproductive patterns of 

the population and to assess the possible impact on the population of the 

incidental take. Computer programs are now available and data are being 

encoded for these analyses. 

Age Determination 

The small size of Dall porpoise teeth made the standard practice of 

thin sectioning (in order to determine the number of annual growth incre

ments on teeth) an impractical process. New techniques for aging the 

porpoise were examined. One technique currently being evaluated involves 

decalcification of the teeth (in Kristensen's decalcification solution 

for one week), sectioning on a rotary microtome at 5-7 microns (longit~dinal 

and cross-sectional samples), and staining, using Schmorl's picro-thionin 

method for lacunae and canaliculi of bone and cellular cementum, and 

for dentinal tubules and their lateral branches. Permanent slides are 

being prepared. Dentinal layer counts are presently being made by scientists 

at the National Marine Mammal Laboratory to confirm the usefulness of this 

technique for age determination. If the method proves reliable, it will 

serve as an important step in determining life history parameters of the 

Dall porpoise. 
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FIGURE 10 
MALE P.□RLLII COLLECTED ONBOARD 
JAPANESE SALMON MOTHERSHIPS, 1978 
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FIGURE 11 
ALL P. DALLI! COLLECTED ONBOARD 
JAPANESE SALMON HOTHERSHIPS, 1978 
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Teeth extracted from eleven females and one male have been examined. 

Dentinal counts, length and weight of each of these animals are given 

in Table 3. 

Table 3 Body weight, length,number of corpora 
dentinal counts of Dall porpoise 

Specimen 
number Sex Weight (kg) Length (cm) 

RCR 067 F 140 205 

RCR 070 F 158 193 

RCR 084 F 148 183 

JM 021 F 146 206 

BKL 057 F 68 147 

BKL 104 F 120 180 

BKL 111 F 77 157 

BKL 113 F 70 159 

BKL 120 F 103 180 

BKL 126 F 141 188 

.BKL 093 M 89 180 

* 
** 

number of corpora lutea and albacantia 
D = dentinal layers; C = cemental layers 

lutea and albacantia and 

Number 
of Tooth 

CL+CA* D 

4 7 

5 4-5 

6 8 

2 

0 5 

7 6 

0 9 

0 4-5 

7 12 

1 12 

5 

Layers** 
C 

6 

4 

8 

3 

6 

8 

5 

5 

*** BKL 093: tooth was sectioned using a permanent microtome blade. All 
other teeth were sectioned with disposable blades which resulted in 
scratching. 



Acoustical Studies for Reduction of Dall Porpoise Mortality. 

The objectives of the acoustic studies are to characterize the 

acoustic response of Dall porpoise and the acoustic environment of the 

salmon gillnets, and to develop gear or fishing techniques which could 

reduce or eliminate incidental take of Dall porpoise in the salmon gillnets. 

Contracts for such studies were executed with investigators of the Naval 

Ocean Systems Center (NOSC) and with Hubbs-Sea World Research Institute 

(HSWRI). 

The project conducted by NOSC scientists includes a review of the 

literature concerning the acoustic responses of Dall porpoise and related 

marine mammals, an analysis of recorded D~ll porpoise sounds, field 

recording of Dall porpoise sounds, observation of salmon auditory responses, 

and development of an acoustic system to reduce.incidental take of Dall 

porpoise in salmon gillnets. 

Preliminary assessment of the acoustic characteristics of Dall 

porpoise indicates this species produces sounds in the range of 0-12 KHz, 

and responds to auditory signals up to 105 KHz. These ranges appear to bewell 

above the auditory response range recorded for salmon. Therefore, it 

may be possible to emplace acoustic devices near or on the gillnets 

which would serve as warning devices for porpoise without affecting the 

salmon. 

Investigators at the Hubbs-Sea World Institute are describing the 

morphology of the auditory structures of Dall porpoise in order to predict 

the auditory response patterns of the species. This study is in the 

preliminary stages but is expected to provide a biacoustical model of 



the Dall porpoise-salmon-gillnet interaction. These investigators, along 

with those from NOSC, will research the design of acoustic -warning devices 

for reduction of Dall porpoise entanglement in salmon gillnets. At present, 

suitable acoustic devices for reducing porpoise mortality have not been 

developed for field testing. 

n?O 
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FIGURE 2 
Dall porpoise (Phocoenoides dallii) 
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