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ABSTRAcr

Northern fur seal (callorhinus ursinus) research in 1986 was conducted

on the Pribilof Islands, Alaska, and on San Miguel Island and nearby castle

Rock in southern california.

FstiInates made of the rn.nnber of pups born on st. Paul Island in 1986

(167,656 ± 16,272) were not significantly different from the estiInated total

rn.nnber born in 1985 (182,258 ± 18,887).

'!he estiInated fractions of sheared animals detennined from photographs

and actual field counts (shearing-sampling method) taken during 1986 are not

significantly different from each other.

Pelagic studies during 1986 were restricted to an analysis of feeding

data collected near the Pribilof Islarrls during 1985. studies showed that

key predatory fish and fur seals consumed walleye pollock ('Iheragra

chalcoqramma) as a major dietary component. It was estiInated that fur seals

consumed as much pollock (132.5 x 103t) as walleye pollock did preying on

pollock (134 x 103t).

currently the population of the San Miguel Island fur seal colony

appears to be slowly increasin;J and has now reached rn.nnbers obseJ:Ved in the

late 1970's. '!he decline was associated with the 1983 El Nino event which

brought about a 60% decline in pup production and a 48% decrease in numbers

of adult females. In 1986 670 pups were born and a maximum female count was

422 or 65% and 67% of the 1982 values, respectively. on castle Rock, a

count of 576 pups represented an increase in pup production of 78.3% more

pups than the 1985 count of 323 pups.
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Prelilni..naIy indications are that fine growth lines are present in

dentine of female northern fur seal teeth which may be related to feeding­

nursing-fasting activities by the female during the breeding season.

Microprocessor tilne-depth recorders (MI'DR) am radio transmitters

attached to six subadult male northern fur seals irxlicate that entanglement

of these animals in small pieces of trawl netting evidently increases the

amount of time that they spend foraging at sea in addition to influencing

the duration am depth of dives.

selected rookery sections am nearby areas were cleaned of small debris

of trawl am gillnet fragments, packing barrls, etc., in which northern fur

seals could potentially became ent.a.l'gled. '!hese same areas were again

cleaned about 2 months later. Obse:Ivations suggest that pups became

entangled in debris in the water rather than becoming entangled in debris on

shore.

The magnitude of female entanglement (0.05%) was nRlch less than

generally abseJ:Ved for subadult males (0.42%); however, most entangled

females were relatiVely young animals based on vibrissae color.

Entangled subadult males were captured am tagged during systematic

:roun:hIps at hauling grounds am captured am tagged opportunistically during

beach-walk smveys. For each entangled subadult male tagged, two

nonentangled males were tagged as "controls" to study the effects of small

net fragments on subadult male sw:vival. In addition, two controls were

tagged for each entangled subadult male which had been tagged in 1985. Of

85 entangled subadult males that were tagged in 1985, 12 (14.1%) were seen

in 1986 compared to 37 of 176 controls (21%).
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~-nirre ~f_the ~9_en~led_f\1r seqJ.s_ obserYe:;LClurirq the_late

season sw:veys were captured and tagged (1 juvenile male, 14 pups, and

24 females). 'Ihe 14 tagged pups were primarily entangled in trawl net

webbing (64%) and trawl line (20%). Trawl net webbing was also the most

connnon entangling debris (43%) on' females.
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mrnoWCITON

by

Hiroshi Kaj imura

'!he National Marine Mammal laborato:ry (NMML) is responsible for

collecting biological and nanagement data on the northern fur seal

(ca1lorhinus ursinus). This responsibility is IllaOOated un:ler the Fur Seal

Act and the Marine Mammal Protection Act, in absence of the Fur Seal

Convention which. expired in 1984.

This report surranarizes the researd1 carried out by scientists from NMML

at three northenl fur seal breeding sites during 1986-two of the sites are

major fur seal breeding colonies am are part of the Pribilof Islands in the

eastenl Bering Sea, and the third site is also a breeding colony on San

Miguel Island, california. Pribilof Island fur seals are found on st. Paul

(Fig. 1) and nearby Sea Lion Rock (Fig. 1-Sivutch.), and on st. George

Islam (Fig. 2). '!he Pribilof Islam breeding population consists of about

800,000 northenl fur seals. studies were not conducted during 1986 on seals

founi on Sea Lion Rock nor on Bogoslof Island. '!he latter is also located

in the eastern Bering Sea am contains a small breeding colony of about 100

aniJnals. '!he San Miguel Islam am nearby castle Rock (Fig. 3) breeding

population fluctuates between 2,000 am 4,000 northern fur seals.

A total of 1,299 juvenile male fur seals (primarily 2- and 3-year-olds)

were taken for local use as food on st. Paul Island in 1986. Similarly, on

st. George Island, 124 juvenile male fur seals were harvested for local use

as food. A moratorium on the commercial harvesting of seals on st. George

Island was imposed beginning in 1973 and on st. Paul Island in 1985. Fur

seals are not harvested on Sea Lion Rock, Bogoslof Island, castle Rock,
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Figure l.--Location of northern fur seal rookeries (present and extlnct) ,
hauling grounds, and harvestlng areas, St. Paul Island, Alaska.
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OJ:' San r{;i.guel Island. Some juvenile males from these rookeries, however,

may be subjected to a slight hcuvest mortality because they occasionally

haul out at some distance from their rookeries of birth.

Terms having special meanings in northern fur seal researc:h are defined

in the glossary (Appendix A), am Russian names given to same of the

rookeries of the Pribilof Islarx:ls following their discovery by Russian fur

hunters in 1786 are translated in Table 1.

Tabular data for this report are presented as appendices. Appendix B

includes the data presented concerning general studies, Appendix C includes

entanglement related data, and Appendix 0 is a list of personnel involved in

fur seal research in 1986.

'!his researc:h was corrlucted under the authority of Marine Mammal Pennit

No. 561.
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Table 1.-English translations of Russian names for Pribilof Island
rookeries and hauling grounds.

Island and English Comments and derivation
Russian name translation of name

st. Paul Island

Vostochni From "Novoctoshni" meaning "place of
recent growth"; applied to Northeast
Point which was apparently at one
time an island that has since been
connected to st. Paul Island by
drifting sam.

Morjovi Wal:ros Historically, wal:roses hauled out
here in surmner.

Polovina Halfway Halfway to Northeast Point from the
village.

Kitovi Of "kit" or When whaling fleets were active in the
Bering Sea between 1849 and 1856, a
large right whale killed by some
ship's crew drifted ashore here.

Gorbatch Humpback Apparently refers to the "hump like"
nature of the scoria slope above the
roo~.

Tolstoi '!hick In this case, thick headland on which
the roo~ is located.

Zapadni west westel:n part of the island.

Illkanin So named after a Russian pioneer
sailor who was said to have harvested
over 5, 000 sea otters from st. Paul
Island in 1787.

Zoltoi (hauling Golden So named to express the metallic
ground) sh:inunering of the sands.

st. George Island

staraya Artil Old settlement or village. There was
once a settlement or village adjacent
to the roo~.

Sea Lion Rock

sivutch Sea lion 'Ihese animals haul out but do not
breed here.
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roroIATION ASSESSMENT, PRIBIIDF ISIANDS, AlASKA

by

Hiroshi. Kajimura, Anne E. York, ani Charles W. Fowler

The National Marine Mammal. laboratory (NMML) continues to monitor the

status of the fur seal herd on the Pribilof Islands through. the collection of

specific kinds of info:nnation on population size, age and sex composition, and

natural mortality in accordance with provisions originally established under

tenns of the Interim COnvention on COnsezvation of North Pacific Fur Seals.

Population Parameters

Herd characteristics monitored by NMML personnel on the Pribilof Islands

in 1986 included 1) age am sex cOllp::1Sition of seals harvested for food on st.

Paul Island, 2) rn.nnber am sex of seals harvested for food on st. George

Islarrl, 3) rn.nnber of live pups am adult males, am 4) rn.nnber of dead pups and

older seals.

Age and Sex Composition of Seals Hal:vested

Males Island residents made drives for the subsistence harvest from

various hauling grourrls on st. Paul Islam during July am August. Smaller

male seals (2-4 years old) were selected, although. there were no restrictions

on size. The age composition of the males taken was detennined from a sample

of 656 seals fram which maxillary canine teeth were collected during the

subsistence harvest (Appendix Tables B-1 arrl B-2). The sizes of the year

classes of male seals harvested since 1971 are listed in Table 2. The age

composition of males harvested on st. Paul Islarrl since 1976 is shown in

Table 3.
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on st. George Island, 124 subadult male seals of approximate ages 2-3

years were taken for food from the east hauling ground of North rookery.

Females-In 1986, 15 young females through 6 years of age were

inadvertently taken during the 27 September subsistence h.al:vest of males on

st. Paul Island because of their silnilarities in size and in vibrissae color

to 3 to 4-year-old males. However, one female seal killed aa:::idently was

older than 10 years of age. '!be maxillary canine teeth and reproductive

organs of same of those taken were collected for age and reproductive

studies.

Livi.nq Adult Male Seals Counted

In 1986, 4,603 harem (class 3, see Apperxlix A for definition) and 1,865

idle (class 1, 2, 4, and 5) adult male fur seals (bulls) were counted on st.

Paul Island from 11 to 21 July (Apperxlix Tables B-3, B-4, and B-5). on st.

George Island, 1,394 harem and 1,342 idle bulls were COLmted from 13 to 14

July (Apperxlix Tables B-4 and B-5). Figure 4 illustrates the relative

location of the different classes of adult males on a typical fur seal

rookery-hauling ground cx:mplex on the Pribilof Islands. Class 2 in Figure 4

corresponds to classes 1 and 2 of Apperxlix A; class 5 corresponds to classes

4 and 5 of Apperxlix A.

Dead Seals Older '!han Pups Counted

'!he rookeries and adjacent beaches of st. Paul Island were sw:veyed for

dead seals older than pups from 15 to 18 August. '!he count of dead seals

totaled 91 animals (67 females and 24 males). Table 3 lists the m.nnber of

these seals counted on the Pribilof Islands since 1965.
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Table 2. -Numbers of male northern fur seals harvested by age group,
st. Paul Islam, Alaska, 1971-84 year classes. a -

Number of seals

Year Age group Total
class 2 3 4 5 harvested

1971 577 14,652 10,768 722 26,719
1972 1,025 15,186 8,050 707 24,968
1973 1,642 13,397 9,421 598 25,058
1974 893 16,476 8,955 470 26,794
1975 1,783 13,752 7,918 725 24,178
1976 1,479 15,245 8,183 651 25,558
1977 2,051 13,157 6,714 511 22,433
1978 2,180 14,224 7,016 414 23,834
1979 2,284 15,123 6,644 304 24,355
1980 2,065 15,587 4,601 4 22,257
1981 3,047 13,976 496 5 17,524
1982b 3,133 2,645 81 5,859
1983b 234 542 776
1984b 521 521

Total 22,914 163,962 78,847 5,111 270,834

Mean 1,637 12,612 6,570 465 19,345c

aIncludes only 2- to 5-year-olds taken duri.rg the harJest of male seals.
In 1984, an upper limit of 22,000 fur seals was imposed on the harJest,
am following 1985, the harJest was limited to a subsistence take for
food.

brnee:mplete returns.

c1982, 1983, am 1984 year classes not included.
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Table 3. -Age classification of the mnnbers of male northern fur seals
harvested, st. Paul Island, Alaska, 1976-86.

NlmIber of seals

Year of Age group Total
harvest 1 2 3 4 5 6 harvested

1976 0 893 13,397 8,050 722 19 23,081
1977 0 1,783 16,476 9,421 707 9 28,396
1978 0 1,479 13,752 8,955 598 45 24,829
1979 0 2,051 15,245 7,918 470 18 25,702
1980 0 2,180 13,157 8,183 725 33 24,278
1981 0 2,284 14,224 6,714 651 19 23,892
1982 0 2,065 15,123 7,016 511 15 24,730
1983 16 3,047 15,587 6,644 414 20 25,728
1984a 0 3,133 13,976 4,601 304 20 22,034
1985b 0 234 2,645 496 4 0 3,379
1986b 3 521 542 81 5 0 1,149

aAn upper lilnit of 22,000 male fur seals was imposed in the harvest.

brh.e h.al::vest was lilnited to a subsistence take for food. Numbers shown
are based on tooth samples collected duri.n;J the subsistence harvest.



11

CLASSES OF BULLS

1. TERRITORIAL WITHOUT FEMALES

2 TERRITORIAL WITH FEMALES 1::::::::::::::::).
3. HAULING GROUND lIIIIIIIIIIJ

Bering Sea

Figure 4.- General composition of a typical fur seal rookery.
Class 2 as depicted here corresponds to classes 1 and 2
of Appendix A and class 5 corresponds to classes 4 and 5
of Appendix A.
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Table 4. -Number of dead northern fur seals counted that were older than
pups, Pribilof Islarrls, Alaska, 1965-85. A dash indicates no
data.

st. Paul Islam st. Georne Islam Total
Year Males Females Males Females Males Females

1965 158 158
1966 181 172 41 55 222 227
1967 108 157 41 28 149 185
1968 98 141 33 22 131 163
1969 94 141 22 29 116 170
1970 52 124 4 53 56 177
1971 39 91 5 37 44 128
1972 46 111 22 30 68 141
1973 61 65 7 30 68 95
1974 33 30 4 15 37 45
1975 92 99 92 99
1976 46 64 46 64
1977 60 69 60 69
1978 57 87 57 87
1979 56 66 * * 56 66- -
1980 102 117 14 65 116 182
1981 44 83 12 61 56 144
1982 47 117 47 117
1983 57 66 57 66
1984 66 72 66 72
-1985----- ---5--- - -- 34--- 1r-- ~-- - 35 ----~ -22---- 69
1986 24 67 24 67

*A total of 70 dead fur seals of both sexes that were older than pups
were COlUlted on the rookeries of st. George Islam.
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Dead Pups COUnted

In 1986, 7,771 dead fur seal pups were counted on all rookeries of st.

Paul Island from 15 to 21 August (Appendix Table B-6). Counts of dead pups

were not made on st. George Island during 1986. '!he mnnbers of dead pups

counted on both islands by rookel:y since 1976 are given in Appendix Table

B-7.

Number of pups born in 1986 at st. Paul Island

The estimated total number of pups alive at the time of shearing and

its standard error were calculated using subsamples of rookeries since 1980.

'!he ratio of live pups to bulls on the sample rookeries was cx:nnputed from

the mean estimate from both sampling periods (Table 5) and the mid~uly

count of harem males (Apperxlix Table B-4). The estimate of the ratio of

number of pups born was conp.rt:ed by multiplying the estimated ratio by total

numbers of breeding males on all rookeries and adding the count of dead pups

as follows:

Number of Number of Ratio
Rookery pups breeding males pupslbulls r r*

vostochni. 24,895 736 34.43 35.30 33.84
Polovina

Cliffs 14,115 391 37.74 34.14 37.33
Polovina 2,437 58 41.17 34.72 35.57
Tolstci 18,797 581 33.08 35.85 32.20

Total 60,244 1,766 34.11

where r is the ratio of pups to bulls on all but the particular sample

rookery and r* = 4r-3r where r* is the ratio of pups to breeding males

on all the sanple rookeries (Kozloff 1982). The jackknife estimate of

the ratio of pups to bulls is
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Table 5. -Estimated mnnber of northern fur seal pups in 1986 at tilnes of
shearing am sampling on four rookeries of st. Paul Island, Alaska;
pups were sheared 9-12 August; sampling periods 1 and 2 were 15-16 and
19-20 August, respectively.

Rookely

Polovina
Polovina. Cliffs Tolstoi vostochni Total

No. pups sheared 367 1,713 2,427 2,858 7,365

No. 25-pup samples
Period 1 68 422 315 518
Period 2 40 340 265 477

No. sheared pups counted
Period 1 259 1,223 977 1,446
Period 2 155 988 852 1,359

Estimated No. pups alive*
Period 1 2,409 14,777 19,563 25,596 62,345
Period 2 2,368 14,737 18,872 25,078 61,055

Mean, both periods 2,388 14,757 19,218 25,337 61,700

Number of dead pups COlU'lted 67 591 1,062 891 2,611

Total mnnber bom 2,455 15,348 20,280 26,228 64,311

*Estimated from n = m::/r (m is the mnnber of pups sheared, c is the total number
of pups COlmted, an:i r is the number of sheared pups COlU'lted) •
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Thus, an approximate 95% confidence interval for the ratio of live pups

to harem males is 34.7 ± (1.105) (3.182) or 34.735 ± 3.5161. The total

number of breeding males counted on all rookeries of St. Paul Island was

4,603 (Appendix Table B-4). Therefore, the estimated number of pups alive

at shearing was 159,885 ± 16,272. The total number of dead pups counted on

all rookeries of St. Paul was 7,771 and the estimated number of pups born

(with approximate 95% confidence interval) was 167,656 ± 16,184. The

mortality rate of pups on the rookeries was approximately 4.64%.

The estimated number of pups born on St. Paul during 1986 was not

significantly different from the estimated number born during 1985

(182,258 ± 18,807). Figure 5 shows the total number of pups with

approximate 95% confidence intervals for those years during 1970-86 in which

the shearing-sampling procedure was carried out on at least two sample

rookeries and bull counts were conducted on all rookeries. The number of

pups born on St. Paul Island decreased sharply during 1975-81 (approximately

7.8% per year); the number of pups born on St. Paul Island has not decreased

significantly (P < 0.05) since 1981.

Mark Recoveries

During the 1986 field season on St. Paul and San Miguel Islands, 36

seals marked by the Soviet Union were resighted (Appendix Table B-8).
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Figure 5.-Number of pups boDl on st. Paul Islam, Alaska, 1970, 1975-76,
am 1978-86 (approximate 95% confidence intervals).
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S'IUDIFS ON THE BIAS OF THE SHEARING-SAMPLING MEIHOD

by

Anne E. York

since 1961, the number of fur seal pups on the Pribilof Islands has

been estimated using the shearing-sampling method, a type of mark-resighting

procedure. OJring the first or second week of August, a crew PaSses through

the rookeries and marks large rnnnbers of pups by shearing a small portion of

hair fram the top of the head. '!he shearing exposes the pale underfur and

produces an easily identifiable mark. Major concerns during "shearing­

sampling" are the safety of the crew, the accuracy of the estimate, and the

m.i.nimi.zation of distul:bance to the rookeries. Because it is extremely

dangerous to do this work when the breeding males are actively defending

their territories, the shearing-sampling is done as the breeding structure

breaks up, but before the pups begin spending large amounts of time in the

water.

Because of the pups' tendency to cluster in large groups, it is

necessary to distribute the marking effort throughout a rookery so that

each pup has an approximately equal chance of being marked. The number of

pups to be sheared within a particular rookery section (in the mid-1960's,

the rookeries were subdivided into numbered sections) is proportional to the

number of territorial adult males with females counted there in mid~uly

(Chapman and Johnson 1968). '!he marks are then distributed randomly

throughout each rookery subsection. The total number of pups to be sheared

on st. Paul Island is approximately 10% of the number of pups estimated

during the previous estimation Period.
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At least 3 days after the marking, the rookeries are sampled to

detennine the ratio of marked to urnnarked anilnals. Two or three samplers

begin at one end of a rookery and proceed, more or less abreast, to the

opposite end. The person nearest to the water stays ahead of the others

(approximately 5 m) so that pups near the shoreline are not driven into the

water before a count can be obtained. samplers begin their count by

sighting on a fixed object and count different groups of pups• Twenty-five

pups are counted within the vicinity of the object, along a line away from

the object, or as the pups file past the abject. '!he rn.nnber of sheared pups

within each group of 25 is noted in a waterproof notebook. '!he procedure of

beginning the counts in the vicinity of a fixed object is intended to

eliminate the ten:iency of the hmnan eye to be attracted to a marked pup.

The samplers do not discuss their results tUltil the completion of the

sm:vey. Each rookery is sampled on two separate occasions (at 3- to 4-day

intervals) to estimate the ratio of marked to urnnarked animals. '!his is

done to determine if estimates fran the two sampling periods are consistent

and to allow the calculation of estimates of the variance of the population

estimate for each rookery.

Potential sources of bias of the shearing-sampling method are

violations of the assumptions required for the mark-recapture estimate to be

unbiased. Most importantly, during the marking phase each pup must have an

equal chance of being marked and during the resighting phase, the marked

pups must have the same probability of being obseJ:Ved as the urnnarked pups.

'!he only direct method of assessing the bias of estimates based on shearing­

sampling has been to count the total mnnber of living pups. SUch COtUlts,

however, can be satisfactorily made on only 3 or 4 of the 21 rookeries on
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the PribUof Islarrls. Total pup cotmts require 6 to 10 i.ndividuals: two

are primary counters, two keep the pups I'l\OVing between the counters, and the

rest prevent counted pups fram mixing with the uncounted animals. Pups are

then driven past the counters ani tallies made of the total. In the past,

separate tallies were not made of the sheared ani nonsheared animals; in

the future, if counting is done on a rookery, it is recommended that such

data be collected as an additional check on the shearing-sampling estimate.

When the shearing-sampling nethod was first develOPed, studies were

done to detennine if the nethod terxled to be biased. For several years,

both total pup counts ani shearing-sampling estimates were made on some

small rookeries. Although these early data terxled to support the idea that

the two methods produced silnilar estimates of the total pup population

(C1apman ani Johnson 1968), it is ilnportant to monitor the accuracy of an

estimation procedure fram time to time. various carrp:>nents of the process

might have changed since the method was first develOPed. For example,

persons doing the sampling have varied fram year to year ani, if a bias were

introduced gradually over time, it YJOUld seriously affect any estimate of

the rate of decrease of the mnnber of pups born.

'!he purposes of the present report are to: 1) reanalyze data where

total pup counts and shearing-sampling estimates were made during the same

season, am 2) study the accuracy am reliability of the shearing-sampling

estimate based on photographs of groups of sheared ani nonsheared pups.

Rlotographs of groups of sheared and nonsheared pups are available fram

North. rookery on st. George Island for 1976 and 1977; fram Polovina Cliffs,

Kitovi, and Reef rookeries on st. Paul Island for 1985; and from Tolstoi,

Polovina Cliffs, and Polovina rookeries for 1986. since the quality and
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suitability of the photographs vary substantially, I used the photographs

taken during 1986 on st. Paul Island in this first analysis because they

were the best photographs taken under the most controlled conditions.

Methods

DJring the 1986 field season, color transparencies of groups of fur

seal pups were taken durin:J the secon::l samplin:J period of the census on

Tolstoi, Polovina, and Polovina Cliffs rookeries. 'Ihree persons counted

sheared and nonsheared animals and one person photographed pups. 'lhe

photographer altemated aIOOng the samplers, attempting to photograph

approxilnately an equal number of photos from behin::l each camter and

attempting to take the photograph in the direction of the line of sight of

the sampler.

Two persons camted pups fran projected transparencies. '!hey made

separate camts of sheared an::l nonsheared pups for each slide and counted

an anilnal only if (as best they could detennine) the top of the head was

visible. To assess the consistency of the cotmters, each counter replicated

counts for one roll of film.

'!he fraction of sheared anilnals in the photographs and its standard

error were computed for each rookery (Table 6). Because the quality of

photographs varied substantially, the overall fraction of sheared animals

from the photographs was estimated using a general linear model (NeIder and

Wedderburn. 1982) with weights proportional to the standard error of the

proportions. Standard errors were cx::nnputed using the obsel:vations of the

two counters as indeperxient replicates. 'lhese were compared to fractions

obtained from field counts (Table 6).
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Rookeries for which both total pup counts and shearing-sampling

esti.Inates exist were assembled from the annual reports of fur seal

investigations (Table 7). I fourrl 12 cases for which both shearing-sampling

and counts were available. '!he stan:lard error of the shearing-sampling

estilnate was camputed as described in the introduction of this paper.

C1apman and Johnson (1968) ccmrpared the counts and shearing-sampling

estilnates using a sign test. six of 12 COl.Ults were less than the shearing­

sampling estimate and 6 were greater; on that basis one would not reject a

hypothesis that the COlmts were the same. I also tested the hypothesis

that each count is the same as the shearing-sampling estimate by comparing

the "studentized" difference of the two estiJnates (that is, the difference

of the estimates divided by the stan:lard error of the shearing-sampling

estimate) to a Student's t distri.l:Jution with 1 degree of freedom. York and

Kozloff (1987) fourrl that this was a satisfactory method of computing

confidence inteI:vals for the shearing-sampling estimate; this procedure

rejects the hypothesis of equality of the counts and the shearing-sampling

estilnates if the counts lie outside a specified confidence interval of the

shearing-sampling estimates. In addition, I ccmrpared the distribution of

the difference of the camts arx:l the shearing-sampling estimates

(staroardized by the stan:lard error of the shearing-sampling estimates) to a

Student's t distribution with 1 degree of freedom using a Kolmogorov-Smimov

statistic.
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Table 6. Comparison of fraction of sheared pups from photographs and field
observations. Sample sizes are numbers of photographs and numbers
of 25 pup samples available for each rookery.

D3.te N

2l0t0graphs

Fraction of Approx
sheared pups 95% CI N

Field data

Fraction of
sheared pups

8/19/86 Polovina
8/19/86 Polo. Cl.
8/20/86 Tolstoi

17 0.158
47 0.123
52 0.120

0.128-0.194
0.110-0.136
0.107-0.132

40
316
265

0.155
0.116
0.129

Table 7. SUI1ImaJ:y of counts and duplicate shearin3"-samplin3" estiJnates
available of rnnnbers of fur seal pups born on st. Paul
Island, Alaska, 1963-68.

Shearin3" samplin3"
estiJnate count-mean

Year Rookery count Mean SD SD

1963 Little Polovina 7,230 6,519 12 59.25

1964 Morjovi 17,530 17,750 320 0.69
Little Polovina 7,180 8,385 255 4.73
Zapadni Reef 5,700 6,515 193 4.22

1965 Little Polovina 7,314 6,118 237 5.04
Morjovi 18,384 15,435 204 14.45
Zapadni Reef 5,383 5,422 58 0.67

1966 Little Polovina 7,071 8,698 673 2.42
Morjovi 17,388 19,165 817 2.18
Zapadni Reef 5,729 4,942 9 87.44

1968 Morjovi 16,781 15,937 646 1.31
Zapadni Reef 5,916 4,554 189 7.21
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Results

The estiInated fractions of sheared pups obtained from photographs and

from field COlmts were not significantly different from each other on any

rookery (Table 6). For one rookeJ:y, the fraction of sheared pups was higher

than the field COlmts, for another SOIreWhat lower, am for the last, the

fractions were essentially the same.

The reanalysis of the duplicate total COlmt am shearing-sampling data in

Table 7, using the Kolmogorov-smimov statistic rejects the hypothesis

(d = 0.368, d.f. = 12, P < 0.05) that the standardized differences between the

counts am shearing-sampling estiInates follow a Student1st distribution with

1 degree of freedom. On the other harxi, if we test the hypothesis that the

comrt:s ani the means are equal us~ a t-test, we reject the hypothesis in 3

out of 12 cases at the 0.05 level ani in 4 out of 12 cases at the 0.10 level;

the probability of rejection rates higher or as high as these is 0.0022 and

0.0043. In every case of rejection of the hypothesis of equality, the count

is higher than the shearing-sampling estiInate.

Discussion

The fractions of sheared aniInals from photographs am field data

(shearing-sampling method) taken during 1986 are not significantly different

from each other. since counting sheared am nonsheared aniInals in photographs

could be biased in similar directions, it is not valid to conclude that either

method produces an unbiased estiInate of the number of fur seal pups. We can

only conclude from the study of photographs, that in 1986, the samplers saw

the same fraction of sheared pups as the photographers-that is, that the two

methods were consistent.
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'!he reanalysis of the duplicate total pup counts and shearing-sampling

estilnates is confusing. on one hand, the sign test indicates that there is an

equal probability that the count will be greater or less than the shearing­

sampling estilnate; but, on the other hand, analyses which take into account

the sta.mard error of the shearing-sampling estimate Wicate that the

estilnates are significantly different lOOre often than we would expect urxier

the null hypothesis of no difference. Furthenoc>re, in each case of rejection

of the hypothesis of equality of the counts ani shearing-sampling estilnates,

the count is significantly greater.

It is inlportant to know if the shearing-sampling method is biased or not

and if so, in what direction. Unfortunately, it may not be possible to answer

the question, because every method proposed to study the bias potentially has

its own bias problems. counts could be positively biased if double counting

were a problem, or negatively biased if large mnnbers of aniInals were somehow

unavailable for counting. Most previous discussion on the bias of the

shearing-sampling method has Wicated that if there is bias, it is probably

negative. Rappel et ale (1981) confinned that sheared pups were significantly

lighter than nonsheared pups. '!hus, the selection of pups for shearing is

biased toward lighter aniInals. If the larger, nonsheared pups are lOOre

likely to spend time in the water than the lighter, sheared pups, then the

fraction of sheared anilnals counted during the sighting surveys would be

positively biased ani therefore the estilnate of the population size (the

rn.nnber of aniInals that was sheared divided by the fraction of sheared anilnals

in the sightings) would be negatively biased. Another potential source of

bias in the shearing-sampling estilnation procedure is the high visibility of
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the sheared animals. BeCause the observer's eye is attracted to a marked

animal, it is very difficult to count in a random manner. circumstantial

evidence that same counters are probably biased towards counting marked

animals is the lack of zero counts of sheared animals aIOOng groups of 25

animals. If the sheared animals are randomly distributed on the rookery, and

samples of sheared and nonsheared aniInals are taken at random, and if 10% of

all pups were sheared, we would expect, on the average, that about 7% of the

samples of 25 animals would contain no sheared animals. Same observers have

only 1 or 2% zero samples out of ItDre than 500-600 samples. Another

complicating factor might be that the sheared animals are not randomly

distri.buted on the rookery. If there is a tendency of the animals to clump,

this should not bias the estiJnate but it would bias the estiJnate of the

variance of the estiJnate.

'!here are also factors which would lead to a positive bias in the

shearing-sampling estiJnate. counters who are aware of the potential bias of

lack of zero counts might inadvertently overcompensate, which may result in a

positive bias because their counts have relatively fewer sheared animals. If

the shearing crew is not honest am reliable and fewer aniInals are sheared

than were prescribed, the resulting estiJnate is positively biased.

An ilnportant iInplication of potential bias in the shearing-sampling

estimate is its effect on the estimate of the rate of increase or decrease of

the population. If the bias is constant over time, the estimate of the rate

of change in the population is not greatly affected; however, the variance of

the rate of change is underestimated if we are unaware of the bias. If there

is a trerrl in the bias, then a rate of change of the population could be
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underestilnated or overestilnated, deperxling on the rate of change in the bias;

in both cases, the variance of the rate of change is underestilnated. At

present, there is no evidence that this has ever happened; we must be aware of

the problems that biased methods cause and realize the importance of

monitoring our population assessment methods to avoid both bias and any change

in bias.

'!be method of using photographs to study the bias of the shearing­

sampling methods shares same of the problems of the shearing-sampling method

as employed in the field. If the method of choosing anilnals for shearing is

biased, then the photographs cannot overcane that. If the counter I s eyes are

attracted differentially to the sheared anilnals, then the photographer's eye

might also be especially if the ~pher is conscientiously taking

pictures along the line of sight of the counter. other more difficult

problems with cotmting sheared anilnals fram photographs are the additional

potential biases introduced with the photograph: molt can be mistaken for a

shear mark; lighting can make an anilnal appear to have a shear mark; and, in

general, since it is usually easier deciding that an anilnal is sheared rather

than not sheared, relatiVely more sheared anilnals may have been uncounted.

All of these factors positiVely bias the estilnate of the rn.nnber of marked

anilnals in the population and therefore negatiVely bias the estilnate of the

total rn.nnber of pups.

In spite of these problems, the preliJni.nary results of this study

indicate that the fractions of sheared anilnals obtained fram photographs and

fram the field studies are not significantly different fram each other.

However, the inconsistency between the counts and shearing-sampling estimates

is disturbing and further studies could be done. First, if total counts are
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ever made on any rookery, - it is strongly recammended that separate tallies of

sheared and nonsheared animals be collected. 'Ibis would give an additional

check on the shearing-sampling estimate. '!he preliminary photographic work

appears satisfacto~, but it could be inproved if, in addition to the design

carried out in 1986, a technique were also developed to rarrlomly select and

photograph groups of pups. In the future, we may want to conduct

investigations concerning the heterogeneity of behavior of sheared and non­

sheared pups. SUch studies might inlicate which animals tend to be sheared

and which resighted and if there are major differences in rates of resighting

non-sheared vs. sheared animals. '!his is perhaps our best hope for

urrlerstaming the processes that govern the selection of animals for shearing

and resighting.
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NORI'HERN FUR SEAL PREI:)M'ION S'IUDIES NEAR 'mE PRIBIIDF ISI.ANL6, AIASKA

by

'Ihc::mas R. IDughlin

Pelagic studies during 1986 were restricted to an analysis of dieta1:y

data collected near the Pribilof Islams duril'q 1985. '!his analysis

compares present feeding data to data collected in the past.

C01TqJarison of past studies on fur seal feeding habits showed that the

percentage of fish (60-66%) am squid (33-39%) in the fur seal diet has

remained relatively constant Crable 8). Walleye pollock ('Iheraqra

chalcoqranuna) was the predominant food item in IOOSt years, except 1963-64

when pollock abundance may have been low. '!he tiIne female fur seals spend

at sea on feeding trips has declined fram the early 1960's to 1985, although

the diet has not changed appreciably (Table 9).

Cooperative studies by the National Marine Matmnal I.aborato~ am

Resource Ecology am Fisheries Management Division near the Pribilof

Islams during 1984 am 1985 showed that fish that prey on walleye pollock

and fur seals consmned walleye pollock as a major dieta1:y CXJIl1POnent

(Apperrlix Table B-9). D.Jring the 1985 studies, walleye pollock 38-48 em

long were alJunjant in the sample area, but fur seals consmned IOOStly

12.5-18.6 em pollock (age 1) in tenns of numbers (Fig. 6). Fur seals

consumed walleye pollock in the size range of 4-40 em during previous study

years. Examination of fur seal scats am colons in 1985 yielded diet

information similar to information gathered from fur seal stomachs.
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rable 8.-'Diet composition data of northern fur seals in the eastern Bering Sea from July to October
based on frequency of occurrence data normalized to sum to 100%.

Percent frequency of occurrence (normalized)

Eastern Bering Sea
(area unspecified)

Study area near Pribilof Islands
(55 -59 'N x 170 - 175 'W)

Prey species

FISH:

1960-62c
c

1963-64c
D

1973-74c
E

1985
F

Walleye pollock (Theragra chalcogramma) 46.47
Pacific cod (Gadus mac~ocephalus) 0.52
Gadidae (Unidentified)
Pacific lamprey (Lampetra tridentata) 2.11
Pacific herring (Clupea harengus pallasi)
Salmonidae 3.70
Osmeridae (Unidentified)
Capelin (Mallotus villosus)
Eulachon (Thaleichthys pacificus)
Bathylagidae 12.14
Myctophidae
Sablefish (Anoplopoma fimbria)
Atka mackerel (Pleurogrammus monopterygius)
Lumpsuckers (Cyclopteridae)
Pacific sandfish (Trichodon trichodon)
Pacific sand lance (Ammodytes hexapterus)
Wolfish (Anarhichadidae) 0.53
Pleuronectidae (Unidentified)
Pacific halibut (Hippoglossus stenolepis)
Greenland turbot ~Reinhardtius hippoglossoides)
Unidentified fish

Subtotal (fish)

CEPHALOPODS:

Octopus
Squid (Gonatidae)f

Subtotal (cephalopods)

Total

Number of stomachs with food

65.47

0.70
33.83

34.53

100.00

100

25.53
0.81

0.71

31.91

1. 71

1.42

60.28

39.72

39.72

100.00

114

42.92

2.43
0.81
4.05
0.81

1.62

0.81

7.29

61.54

38.46

38.46

100.00

97

13.01
0.12
5.97

7.43
2.48

4.95

4.95

1.93
1.10
0.28
3.03
1.10
1.93

8.53
4.68

61.34

38.66

38.66

100.00

217

22.00
2.70

19.85
0.12

0.36
1.09
1.69

1.33
0.12
0.24
1.33
0.24

0.24

9.17
7.36

65.01

34.99

34.99

100.00

486

26.99

8.10

4.88

25.59

68.25

31.75

31.75

100.00

43

aStudy by Alexander; data given in Lucas (1899). Collections presumably near Pribilof Islands.

bCollections made primarily near Unimak Pass and in transit to the Pribilof Islands from 17 June to 20
July (Wilke, and Kenyon 1957). The actual frequency of stomachs with fish was not given, and the
percentage of total fish may be underestimated relative to squid.

cBased on reanalysis of the original data for the specified area.

dGadidae (Unidentified) includes mainly specimens of walleye pollock or Pacific cod which could not be
identified to species.

eUnidentified fish may also include some specimens of the other given prey species where the remains could
not be identified to taxa, in addition to species not listed in the table.

fonly squids of the family Gonatidae have been identified to date in stomach contents of northern fur
seals taken in the Bering Sea. Due to difficulties in identification to taxa in past years, all squid
species have been pooled.
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Table 9.-Mean duration (dur.) in days of the first feeding trip, all feeding trips
beginning in July, ani all feeding trips abseJ:ved during July and August
for northern fur seals fram st. Paul Island, Alaska, 1951 to 1985.

Rookery Year

First trip July trips All trips

Kitovi 1951 5.9 1.5 12 7.2 1.9 30 7.2 1.9 30 1

Kitovi 1962 7.8 2.3 33 8.4 2.8 58 9.7 2.8 146 2

Kitovi 1963 6.6 1.8 26 7.4 1.9 49 8.0 2.1 85 2

Kitovi 1976 5.0 2.2 11 7.0 2.4 25 8.5 2.4 106 3

Kitovi 1977 5.7 2.1 26 6.8 2.3 77 7.1 2.1 314 3

Zapadni 1984 3.5 1.4 32 5.7 2.5 151 5.9 2.5 171 4

Kitovi 1985 3.5 1.4 20 4.5 1.6 59 5

AUOVA p>O.99 p>0.99 p>0.99

a:r:ncludes only feedin;J trips that began in July.

bn = number of trips.

~ferences: 1) Bartholanew and Heel (1953); 2) Peterson (1968; used only values for
females when the first at-sea trip was provided); 3) Gentry and Holt (1986), and
NMML files (for July data) ; 4) present study; ani 5) Goebel (1988).
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-------Figure 6a.-- ----
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Figure 6. -Fork length frequencies (em) for walleye pollock from
fur seal stomach contents (6a) and bottom and midwater
trawls (6b) (note: the y axes on each figure are scaled
differently) .
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Fish that prey on pollock consmned all sizes of pollock, but small (age

0) pollock were the dominant size group eaten in tenns of rnnnbers. Thus, in

1985 when age-1 pollock were aburrlant, predatory fish am northern fur seals

utilized this CCIIIll¥:ll1 food resource. '!hese results indicate that the pollock

food web of Kajilm.lra am Fowler (1984) should also show a major flow of

pollock juveniles (2-20 em) goi.n;J to the northern fur seal (Fig. 7). There

was a noticeable lack of 2- to 3-yea.r-old (22-35 em) pollock caught during

trawl sw:veys in 1985; it wcul.d, therefore, be infonnative to study the

chan;Je in diet of predatory fish am fur seals in years of abl.1rDant 2- and

3-year-old pollock.

It also appears that the fishery rem:Ml1 of large walleye pollock did

not l:"el'l¥JVe food resources utilized by fur seals in 1985. Since large

pollock consume 1-year-old or medium pollock, which were the major food

source of fur seals sanpled in 1985, the walleye pollock fishery in the fur

seal feeding areas of the eastern. Beri.n;J sea may even have a beneficial

effect on the abun:iance of appropriately sized prey for fur seals (as

suggested by swartzman am Haar 1983». It may, however, be detrimental to

other marine manunal species (Frost am II:Mry 1986).

Fur seals consmned abo.It as llIlch pollock (132.5 x 103t) as walleye

pollock did eatm;r pollock (134 x 103t) (IDughlin am Livingston 1986) .

Commercial pollock fisheries operati.n;J in the sample areas removed about

104 x 103t of lOOStly large pollock durin} the period 1 July to 31 october.

Predatory fish consuming all size groups of pollock accounted for 296 x 103t

of pollock.
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studies of radio-tagged female fur seals (fram Zapadni Reef am

Northeast Point rookeries) during 1984 am 1985 (Loughlin et al. 1987)

showed that feeding locations were predominantly northwest am southwest of

st. Paul Islam. SCIre had feeding trips resulting in rourrl-trip distances

of aver 400 kIn. Further research on the f~ range of fur seals in the

eastern Bering sea am the canpetition for food resources with predatory

fish throughout this range is i111portant. It would provide more details

about the dynamics of food d1ai.n interactions in years with differing

availability of pollock age groops-the major resource for fish, mammals,

seabirds, am man in this area of the eastern Bering sea.

('!his report is a SUl1U1IaZY of papers written by numerous authors in

Loughlin am Livingston (1986».
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FOIUI.ATION AND BEHAVIORAL SlUDIES, SAN MIGUEL ISIANO, CALIFORNIA

(ADAMS CDVE AND CASTIE ROCK)

by

George A. Antonelis, Jr., Robert L. DeI.o~, am Patrick J. Gearin

Adams COVe

'!he 1986 field season on san Miguel Islam, california, extended from

8 June through 31 July. '!here were 23 adult males, 19 subadult males

(bachelors), 9 adult females, am 3 live pups on the rookery when studies

began on 8 Jtme. Research activities included population lOOnitor~ and a

tagg~ program at Adams COVe am castle Rock.

A total of 670 pups were bonl at the Adams COVe colony in 1986.

Maxi.mum counts of 55 large adult1 , 11 small adult2 am 95 bachelor males

were recorded on 15 July, 29 Jlme, am 21 July, respectively. '!he greatest

number of adult females (422) ashore occurred on 12 July. Population

information for the Adams COVe colony of northenl fur seals is smmnarized in

Table 10 for 1981-1986.

Although pup production at Adams Cove has not yet reached the number

recorded in 1982 (1,029), it appears as if the colony is recover~ from the

1983 EI Nmo event, which was associated with a 60% decline in pup

production am 48% decrease in numbers of adult females. since 1983, the

1Iarge adult males-refers to males of siJni.lar size to those with harems on
the Pribilof Islan:1s (max.imum size) •

2Small adult males-refers to males that appear physically mature (having
all secorrlary sex characteristics) but are smaller than other adult males.



Table 10. -summary of observations on the northeD1 fur seal colony in Adams C£Jve, San Miguel Islarrl, california,
1981-86.

ObseI:vations 1981 1982 1983 1984 1985 1986

season span
Begi.nn.inJ date 9 June 9JWle 10 JWle 11 June 11 Jl.IDe 8Jl.IDe
Errli.nl date 13 sept. 6 Dec. 20 A1.¥J. 4 Aug. 28 Aug. 31 July

First male 9 JWlea 9 J~ 10 Junec 13 JWled 11 JWlee 8 Junef

First female 9 Jl.IDea 9J~ 10 JWleC 13 Juned 11 Junee 8 Junef

First birth 9 JWlea 9 J~ 10 Jl.IDec 13 Juned 11 Junee 8 Junef

Mean birth date 16 June 25 Juneg 2 July 25 Juneg 1 July 2 July
Median birth date 28 June 28 June 1 July 26 June 30 June 3 July
'Ibtal births 941 1,029 408 478 458 670
'Ibtal PJP deaths 289 51 89 44 17 82
'Ibtal females (maximum 717 628 377 333 315 422

counted & dateh-) 1 July 8 July 15 July 6 July. 1 July. 12 July.
'Ibtal large adult males 10 30, 31. 26~ 28~ 55~
'Ibtal small adult males 11, 22~ 30~ 18~ 13~ 11~ w
'Ibtal subadult males 95J 88l. 37l. 49l. 54l. 95l. 0\

aseven adult males, 86 females, arrl 24 PJPS present 9 June.
bseven adult males, 28 subadult males, 20 females, arrl 5 pups present 9 June.
cFive large adult males, 1 small adult male, 11 subadult males, 4 females, ani 1 PJP present 10 JWle.
dEleven large adult males, 8 small adult males, 15 subadult males, 101 females, arrl 55 pups present 13 Jtll1e.
esixteen large adult males, 6 subadult males, 16 females, arrl 7 PJPS present 11 June.
Lrwenty-three large males, 19 subadult males, 9 females, am 3 live pups present 8 June.
gEstima.ted fram previous breeding season infonnation.
hA feM 2-, 3-, arrl 4-year-old males may have been included because they are about the same size as adult
,females.
~Maximum single COtll1t.
JNone of these males were territorial.
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size of the colony is slowly increasing and has reached values obsenred in

the late 1970s. Presently, pup production is 65% and the :maxi1num female

count is 67% of the 1982 counts.

Tagging Program and Records

]).]ring the 1986 field season, increased emphasis was placed on

resightings of fur seals that were tagged as pups in Adams Cove. SUl:veys

for tags occurred about once ever:! 3 days. Bachelor male haul-out areas and

groups of females within the territories of reproductively active males were

approached to within about 10-20 m and the tags read with either binoculars

or a spotting scope. Usually only a quarter to a third of the rookery was

surveyed per day for tag reading. A total of 114 individual fur seal tags

were read during the 1986 field season. Of this total, 42 (37%) were males

and 72 (63%) were females.

All resightings of fur seals that were tagged as pups on San Miguel

Island are shown in Appendix Table B-10. The most conspicuous aspect of

these data was the absence of 3-year-old anilnals that were born during the

El Nino event of 1983. We believe this is a reflection of increased

mortality to the 1983 cohort, and demonstrates the effect this dramatic

environmental phenomenon had on a small population of northern fur seals

located at the southernmost extension of the species breeding range.

Three fur seals were absenred on San Miguel Island that were not tagged

there. One was a 19-year-old nonparturient female from st. George Island

(Monel~-409, right). '!he other two were parturient females, a 7-year-old

from the Rurile Islands (Monel-26951, left) and a 9-year-old from Robben

Island (Monel-KT-1290, right). Other records of females and males that were

tagged at tmknown ages are shown in Appendix Tables B-11 tlu:u B-14.
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on 25 September, 100 fur seal pups at Adams Cove were double-tagged

with pink Rotc-tags (hard plastic). All tagged pups were checkmarked by

removing the cartilaginous extension of the fourth digit on the right hind

flipper (Appendix Table B-15).

Mortality on Iand

Mortality of fur seal pups born at Adams Cl:Ne increased from 3. 7% (17)

in 1985 to 13.9% (82) in 1986. Twenty-nine of the 82 dead pups (35%) died

during a six-day period 4 to 9 July as a result of heat prostration caused

by high air and sand temperature, solar radiation, and low wind speed. 'Ihe

cause of pup mortality for the remaining 65% was undetennined.

castle Rock

A SUl1U1larY of census information for castle Rock from 1981 to 1986 is

presented in Table 11. In 1986, a count of 576 pups (555 live and 21 dead)

was obtained on 27 July; this count represents an increase in pup production

of 78.3% or 253 more pups than the 1985 count of 323.

on 3 July, 48 breeding males were counted on castle Rock from aerial

photographs, representing an increase of 12 breeding males from the 1985

count. Furthe.noore, the presence of 53 large adult males exceeded all

previously recorded counts.

'IWO tagged fur seals were abseJ:ved on castle Rock during the pup count

on 27 July. one animal was a 10-year-old parturient female (SMI-129, left)

and the other was a 6-year-old male (C-23 pink, left/right). Additionally,

two males, which were tagged as pups at castle Rock, were observed on shore

at Adam's Cl:Ne (SMI-2129 6-year-old subadult male and SMI-1344 7-year-old

small bull). one of these males (SMI-1344) was observed maintaining a

territory of up to three females for at least 7 days in Arroyo Number 2.



Table 11.-Smnrnary of censuses of northern fur seals, castle Rock, Califonria, 1981-86.

Numbers observed, methods, am date of observation

FUr seals 1981 1982 1983 1984 1985 1986

Femalesa 597(+) 680(+) 245(+) 411(+) 323(+) 576(+)
27 July 31 July 3 Aug. 8 Aug. 4 Aug. 27 July

Pup:; (total observed) b,c 597 680 227 411 323 576
27 July 31 July 3 Aug. 8 Aug. 4 Aug. 27 July

Pups (dead observed) C 29 34 18 32 11 21
27 July 31 July 3 Aug. 8 Aug. 4 Aug. 27 July

Reproductive large 28 27 20 33 36 42 w
adult males (with females)d 2 July 2 July 1 July 1 July 1 July 3 July \0

I
'Ibtal lqrge adult 29 38 40 43 43 50 I

malesd 2 July 2 July 1 July 1 July 1 July 3 Jul~

'Ibtal small adult 12 7 13 3 1 4 !
malesd 2 July 2 July 1 July 1 July 1 July 3 July

I
I

~ estiroa.te from pup count.

brneludes dead pup count.

cLarrl-based counts.

deounts were obtained through aerial photographs.
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on 23 September, 100 fur seal pups were double-tagged with pink Rotc­

tags (hard. plastic). All tagged pups were checkmarked by removing the

cartilaginous extension of the fourth digit on the right hind. flipPer

(Appenlix Table B-16) •
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NURSING-SUCKLING LINES m NORmERN FUR SEAL TEEm!

by

Hiroshi Kaj i.nuJra

'!he pmpose of this study was to detenni.ne if the fine growth lines

present within annual layers in dentine of adult female northern fur seal

teeth are related to f~ trips made by the female during lactation.

'!he fine lines are supposedly laid down during lactation pericx:1s when the

female alternately nurses its pup (fasti..rg) ani goes to sea for an extended

period of time to feed (growth). SCheffer ani Peterson (1967) first

discovered about 11 fine growth lines in the dentine of a northern fur seal

pup tooth, each line representi..rg one period of suckling followed by a fast.

In the adult female, the fast corresporrls to the period when the female is

ashore on the rookery nursing its pup. For the northern fur seal pup, the

corresporxling fast occurs during the period the female is at sea feeding for

2 to 8 days, after which she retunls to nurse her pup. '!his cycle continues

until the pup is weaned. Each nursi..rg-suckli..rg-fasting period corresponds

to the fine dentine growth lines in both the female ani the pup. Fine

growth lines in dentine of adult female Antarctic fur seal (Arctocephalus

gazella) teeth have also been identified as the nursing-fasting period

showing that the growth layers deposited in teeth of mothers am pups were

related (Bengtson 1988).
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Methods

'IWo methods were used to examine the fine structures in the teeth of

female northen1 fur seals. canine teeth were cut mid-sagittally

(longitudinal half sections), while others were longitudinally thin

sectioned. '!he mid-sagittal half sections were acid-etched and examined

under the scanning electron microscope (SEM). '!he SEM produces a three­

dimensional view of the etched tooth surface, which. allows for greater

inteq>retation of the fine growth lines. '!he acid etching rem:wes

superficial calcium that produces the alternati..rg ridges and grooves. In

the second method, a thin tooth section was examined by polarized light

microscopy (PIM). Polarized light microscopy enhances resolution of the

microstructure in layered hard tissues that cannot othawise be detected

usi..rg conventional microscopes. In addition, PIM also gives color contrast

to the microstructure for enhancing the layered hard tissues.

Result-Discussion

Preliminary irxiications are that fine growth lines are present in the

dentine of female northen1 fur seal teeth, and these lines may be related to

feeding-nursing-fasting activities by the female during the breeding season.

'Ihe teeth of older northen1 fur seal females with unknown reproductive

condition and young multiparous females ages 5- to 8-years-old with known

reproductive condition were selected for this preliminary study. FUr seals

with known reproductive condition were selected based only on uterine horn

condition from pelagic samples collected during 1972-74. A multiparous

anilnal, by definition, has given birth to two or more pups. 'Ihese younger

seals were selected because the annual tooth growth surface area is greater

in younger animals since the annual increment in growth diminishes with
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increase in age. However, one uncertainty is whether the female nursed its

pup to weaning or aborted its nursing cycle anytime before weaning. A

nursing cycle is defined as a Period when the nursing pup and lactating

female remain together on land (1 to 3 days) and when the pup is left alone

while the female goes to sea to feed for about 2 to 8 days. Pups generally

nurse from birth (some as early as late June) to early November.

Pup suckling lines, as first reported by Scheffer and Peterson (1967),

are generally visible in sagittal sections of teeth examined using both the

SEM and PIM methods. '!he pup suckling lines are only partially visible

depending on the resolution and contrasted patterns of light under polarized

light. However, these pup suckling lines are clearly visible when examined

under the SEM (Fig. 8).

The examination of sagittal sections of teeth from older females of

unknown reproductive condition and young multiparous females of known

reproductive condition indicate that fine growth lines are present.

However, the fine growth lines are not readily visible throughout the

sagittal section of the tooth, making intel:pretation difficult. '!he tooth

of one older female seal (age 10+) of unknown reproductive condition clearly

showed 13 fine growth lines in its annual growth layer (Fig. 9). '!hese

fine growth lines apPeared to have been laid down during its first pregnancy

or in its sixth year. The 13 fine growth lines are indicative of 13 nursing

bouts with its pup until weaning. Among the teeth that were processed for

this study, this is the only mid-sagittal section that shows "suckling"

lines clearly in both the upper and lower corresponding sections of the

adult female teeth (Fig. 10).
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Figure 8.--Photograph fran a scanning electron microscope shCMing northern
fur seal pup nursing lines.
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Figure 9.--Scanning electron microscope photograph showing fine growth lines
in maxillary teeth of adult female northern fur seals.
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'!he basic difficulty associated with mid-sagittal or longitudinal thin

sectioning of fur seal teeth is that the teeth are not symnetrical, thereby

making a desired cut difficult. A near-perfect cut is necesscuy to clearly

define the fine nursing lines within the armual grcMt:h layer. '!he desired

mid-sagittal cut of any fur seal canine teeth should have the armuli

perpendicular to the cut surface at the tooth midpoint (at the pulp canal)

throughout the tooth section. '!his mid-sagittal cut is difficult for two

reasons. First, the canine tooth becomes smaller towards the root of the

tooth. Secorrl, it tapers tcMard the root; that is, continuing throughout

the life of the seal, usually beginning at about age 5-6 years, each armual

dentine deposition growth area beoarres progressiVely smaller. In addition

to the "perfect cut," the acid etching procedure is also critical because

excessive etching may erode or dissolve the fine growth lines.

studies needed include the study of teeth of seals with known

reproductive histol:Y and of seals that have successfully completed nursing

their p.1pS through weaning. Preferably this should be done using young

lactating females younger than age 10 years. '!his is necesscuy to verify

that the fine lines present in the dentine are Weed related to the nursing

cycle of the lactating female.
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Figure lO.--The general area of tooth section shown in figure 9.
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THE INFWENCE OF ENTANGLEMENT IN MARmE DEBRIS ON THE DIVING

BEHAVIOR OF SUBAI:ULT MAlE NORTHERN FUR SEAlS

by

John L. Bengtson, Brent S. stewart, Lisa M. Fenn, and Robert L. DeLong

Entanglement of northern fur seals in marine debris, especially trawl

net fragments, is thought to have contributed to the decline of the Pribilof

Island fur seal population (Fowler 1985, 1987). FUr seals that become

entangled in large net fragments at sea may die relatively quickly by

stanTation if their ability to forage is inpeded or by drowning if they are

hindered from returning to the surface to breathe. '!he fate of the 0.4% to

0.5% of the juvenile male fur seals that are entangled in relatively small

pieces of debris «1 kg) is not fully urrlerstood, but recent data irrlicate

that mortality of such males is greater than unentangled males (Griben

1979; Scorclino 1985). It seems unlikely that fur seals die soon after they

became entangled in small fragments of debris. Instead, the mechanism of

mortality may be related to increased energy expenliture and reduced

foraging efficiency, which will result in poor physical corrlition.

Methods

On 19 July 1986, 6 subadult male northern fur seals (approxilnate1y 3 to

4 years old) were captured, instnImented, and released at the Reef rookery

haul-out area on st. Paul Island. A 300-g Mark I microprocessor tiIne-depth

recorder (MI'DR) (Wildlife computers, Wcx:xlinville, WA) 1 and a 50-g radio

1Reference to trade names does not imply errlorsernent by the National
Marine Fisheries SeI:Vice, NOAA.
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transmitter (Advanced Telemetl:y Systems, Bethel, MN) were glued to the

dorsal pelage of each seal using quick-setting epoxy (Devcon EK-40). The

MI'DRs were programmed. to recoro dePth (hydrostatic pressure) once every 15

seconds. 'Ihree of the six fur seals included in this study were selected

because they were already entangled in small fragments «1 kg) of trawl

netting.

Rookeries and hauling grounds on st. Paul Island were surveyed by radio

at least once each day between 20 July and 16 october to detennine if radio­

tagged seals were present. Radio surveys were also conducted at hauling

grounds and rookeries on st. George Island between 8 August and 3 September.

As each radio-tagged seal retluned to land fram its first foraging trip to

sea, the seal was recaptured and the rec:o:rder and transmitter recovered by

cutting them away from the UOOerfur. '!he net fragments present on entangled

seals that were recovered was removed and the weight, mesh size, and twine

diameter of the debris were determined.

Results

All seals departed st. Paul Island within 5 days of MI'DR deployment.

Five of the six seals were recaptured when they returned to land: three of

these were recaptured within 0.5 kIn of their initial capture site, one was

recaptured 17 kIn from its initial capture site at Northeast Point, st. Paul

Island, and another was recaptured at East Reef on st. George Island. The

body weights of recaptured intividuals upon their retunl to land are given

in Appendix Table C-1.

Entangled subadult males were at sea approximately twice as long as

those subadult males not entangled in debris (Appendix Table C-2) (general

linear model with poisson errors, P > 0.05). While at sea, all males made
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about 10 to 18 t:i1nes more dives per hour at night (2330 to 0700 hours) than

they did during the day (0700 to 2330 hours) (AppeIXlix Table C-3, Fig. 11).

'!here was no difference in the m.nnber of dives made by entangled am

tmentangled subadult males durin:3" the day or at night (2 way ANOVA,

P> 0.05).

All males made significantly deeper dives during the day than at night

(2 way ANOVA, P > 0.05), (Appenji.x Table C-4, Fig. 12). Entangled males

made shallower dives both durin:3" night am day than unentangled males

(Fig. 13) (2 way ANOVA, P > 0.05). Most dives were between 1 and 2 minutes

duration (Fig. 14). Dive duration increased with depth of dive for all

males. Unentargled males made slightly shorter dives at given depths than

entan;led males (Fig. 15) (2 way ANOVA, P > 0.05).

Discussion

Entanglement of subadult males in small pieces of trawl net evidently

increases the aIOOUIlt of time that they spend foraging at sea in addition to

influencin:3" the depths ani durations of dives. In canparison to unentangled

subadult males, the apparent limitations on diving depth of entangled males

may reduce their foraging efficiency. :E:xtenjed time at sea could increase

the energy experx:liture of entangled males. 'Ihese influences may account

for a higher mortality of seals entangled in debris.

'!he mechanisms leading to mortality differ for fur seals entangled in

large am small fragments. Large fragments may have immediate effects on

fur seals by increasing energy experx:liture for swilnming (Feldkamp 1985), by

adversely influencing overall behavior (Yoshida et ale 1985), and by

decreasing foraging efficiency leading to stal:vation ani death (or pertlaps

drowning) in a relatively brief period of time (Le., within several weeks
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or less). Slnall fragrrents may not have a significant innnediate effect on

sw:ilmning energetics or feeding efficiency, but if the anilnals are not freed

from entangling materials, their health could be seriously impaired. OUr

data suggest that even relatively small net fragments «1 kg) will influence

foraging and diving behavior.

In general, same aspects of the dive patten'lS of subadult males were

similar to those reported for parturient females (Gentry et ale 1986) in

that IOOSt dives were made at night, am dives made during the day were

deeper than those made at night. '!he average depths of dives made by

subadult males in 1986 were nnlch shallower than those reported for

parturient females (Gentry at ale 1986) in earlier years. '!he frequency

distribution of mean max.inn.nn dive depths for subadult males was mriJnodal

compared to a biJoodal frequency distribution for females.
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OBSERVATIONS OF BEACH DEBRIS AND NET ENTANGLEMENT ON

ST. PAUL ISIAND, AlASKA

by

Brent S. Stewart, Norihisa Baba, Patrick J. Gearin, and Jason Baker

Selected rookery sections of Polovina, Vostochni, and Kitovi rookery

and nearby areas were cleaned of small debris between 19 and 21 August, of

trawl and gill-net fragments, packing bands, rubber bands, etc., in which

northern. fur seals could potentially became entangled (Appendix Table C-5).

large fragments and entire nets were marked with flourescent spray paint

for later identification, am net samples were collected to determine mesh

and twine size. The average mesh size of lcu:ge am small trawl net

fragments (am nets or net panels) was 14.26 em (median 13 em, standard

deviation 6.5 em; Appendix Table C-6, Fig. 16). Approximately 68% (64) of

all net fragments weighed less than 2 kg (Appendix Table C-7). The average

mesh size of the smaller fragments was 13 ern (SO = 6.5 em). Of 251 packing

ban:ls found, 17 (6.8%) were closed (Appendix Table C-S); the average

circumference of closed bands was 99 em (SO = 54 em). These same areas were

again cleaned of debris between 14 october am 17 october and we found. very

little debris washed ashore during the 2-rnonth Period between 19 August and

14 october (Appendix Table C-9) .

Each rookery on st. Paul Islam was smveyed on a regular basis

between 6 September and 7 october to investigate the nagnitude of

entanglement of fur seals, esPeCially pups (Appendix Table C-10). Groups of

females and pups were obsEuved visually using binoculars from catwalks or

concealed locations during these smveys. Females and pups whose entire

bodies were clearly visible were tallied as sampled individuals. Visual
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surveys of females were not made after 7 october because subadult males

begin hauling out with females on rookeries and are generally

indistinguishable from young females. Approximately 0.05% of females and

about 0.05% of pups sw:veyed were observed to be entaD:1led (Appeniix

Table C-IO). Prior to 24 August no pups, live or dead, were obsel::ved

entangled at any rookery. On 25 August, one pup was obsel::ved entangled in a

mass of clear plastic debris (perhaps a knotted plastic bag) at Zapadni

Reef. 'Ih.is pup was not seen during subsequent surveys. '!he entangled pups

obserJ'ed later in the season were primarily older pups (Le., "silver­

coats") that had beglm entering am playing in the water within a few

hundred meters of shore (see Gearin et ale in this report for additional

details on entangled pups). It appears that pups became entangled in debris

in nearshore waters rather than becc:Jntinl entangled in debris on shore. '!he

proportion of pups that are entangled in debris is clearly dynamic with

respect to time of season am pup maturity and it may be greater than the

obserJ'ed 0.05% by mid-November when IOOSt pups are weaned and spending more

time in nearshore waters before departing the rookeries.

All entangled pups were observed at areas with significant amounts of

beach wrack rather than at cleared beaches, but the obsavation may be

misleading. '!he beaches that were cleaned were chosen because they were

already comparatiVely free of debris am therefore could be most efficiently

cleaned of all debris. '!he aIOOUl'lt of debris on particular beaches may be

indicative of the amount of debris that is generally just offshore and

likely to wash ashore due to currents am circulation patterns in particular

areas that result in greater rates of deposition. our obsel::vations suggest
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that pups became entangled in debris while they are in the water, rather

than while they are ashore. '!he relatively ferN entangled pups obsel:ved at

cleaned beaches is therefore I'IDre likely related to the amount of nearshore,

floating debris rather than to our rem:wa.l. of debris from these beaches.

'!he magnitude of ent.arglement that we observed aIOOl'q females (0.05%)

was much less than that which has been generally observed for young males

(about 0.40%). However, all of the females that were observed entangled

during the sw:veys were relatively immature animals (six black vibrissae and

three mixed vibrissae) approximately the same ages as subadult males sampled

in past commercial harvests and current rourrlup sw:veys from which the

higher entanglement rate is derived. '!he sampling effort, therefore, in

current and past sw:veys is not cc:mparable for males and females because

SlllVeys of females sampled significantly I'IDre age groups (perhaps as many as

10 age groups) than for males (2 to 3 age groups). It may not be sm:prising

then that entanglement rates previously :reported for females were much lower

than those reported for 2- to 4-year-old subadult males. our:recent

observations suggest that ent:.an;lement amorq immature females may be similar

to that generally obseJ:ved among adult females (see Gearin et ale in this

report for additional dj SOJSSion) • Further work on entarglement among

immature females should ccncentrate on equalizing sampling methods

including, perhaps, studies of tagged juvenile females.
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NORIHERN FUR SEAlS TAGGED AND OBSERVED IXJRING ENTANGliMENT S'IUDIFS

ST. PAUL ISIANO, AIASI<A

by

Brent S. Stewart, John~, am Norihisa Baba.

Field studies were con:iucted at st. Paul Islarx:l, Alaska, fran 13 July

through 16 october 1986 to doa1JllPnt the magnitude am nature of entanglement

of subadult male northern fur seals in marine debris. Entangled seals were

captured arx:l tagged prilnarily duriIg systematic roun:lups at hauling grounds

arx:l captured arx:l tagged opportunistically during beach-walk smveys of

rookeries arx:l hauliIg grounds. For each entangled male that was tagged, two

\.U'leI1tangled males were tagged as controls to study the effects of small net

fragments on male smvival. In addition, two cxmtrols were tagged for each

entangled male that was seen which had been tagged in 1985.

Between 16 July arx:l 16 october, 128 entangled males am 279 control

males were tagged (~TablesC-11, C-12 , ani C-13). Of those, 70

entangled arx:l 165 control males were tagged duriIg rourxiup smveys (Appendix

Tables C-12 arx:l C-14). Of 22,572 hal:vestable size males (Le., 2 to 4 years

old) observed duriIg rourxiup smveys, 0.42% (95) were entangled ani another

0.14% (32) had scars arourx:l their necks fran prior entanglement (Appendix

Tables C-12 am C-15). No seals that were tagged as controls in 1986 had

became entangled; however, one male that was entangled when tagged in 1986

was later resighted duriIg the rourxiup smveys without the debris. Of 37

control males that were tagged in 1985 am resighted in 1986, none were

entangled when resighted.
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Eighty-four (65.6%) of the 128 ent.al'qled males were entargled in trawl

net fragments, mostly gray am green (Appendix Table C-16). Of the trawl

net fragments on 81 of those males, about 58% (48) were estilnated to weigh

less than 150 g, about 31% (26) between 150 g am 500 g, am about 11% (9)

were estimated to weigh lOOre than 500 g.

Trawl net samples were collected from 49 of the 125 entargled males

that were tagged (Appendix Table C-16). '!he average mesh size of these

small fragments was 20.5 an (starx3ard deviation = 3.5 em). '!he stretched

mesh of 14 (28.6%) of these fragments measured less than 20 em, whereas it

was greater than 20 em for 35 (71.4%) sample fragments.

'lWenty males (15.6%) were ~led in rope or twine fragments, 18

(14.1%) in pa~ bards, am 4 (3.1%) were entargled in other miscellaneous

debris (Appendix Table C-16). 'l\¥o (1.6%) males had small IOOnofilament

fragments aroun:i their necks am presumably had became entargled in actively

fished gill nets am had either been cut out or, pertlaps, broken out of the

net.

Previously tagged northen1 fur seals were also abseJ::ved at rookeries

am hauling grounjs during entarglement studies (Appendix Table C-17). Of

176 tmentargled fur seals (controls) tagged in 1985, 37 (21%) were obseJ:ved

in 1986, am none were entangled or had scars or marks around their necks

from recent entarglement (Appendix Table C-18). 'Ihirty-one of those fur

seals were observed during rourxiup smveys. Of 85 entargled males that were

tagged in 1985, 12 (14.1%) were seen in 1986 (Appendix Table C-18 am C-19) .

Differences in resights of entargled am unentargled fur seals are not

significantly different (P = 0.819 Chi-square). Eight of those fur seals

were observed during rourxiup smveys, one of which had lost its debris.
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rATE-SEASON SURVEYS FOR ENTANGIED NORIHERN FUR SEAL FEWUES AND fUPS

ST. PAUL ISIANO, AIASKA

by

Patrick J. Gearin, Brent S. stewart, ani Robert L. DeI.Dng

sixty-six surveys were conducted late in the season between 21

September ani 21 october 1986 to locate entangled northen1 fur seal females

ani pups at all rookery ani bachelor haul-out areas. D.1ring these surveys a

total of 69 entangled fur seals were observed, ani of these 39 were captured

ani tagged (Apperx:lix Table C-20). Tagged fur seals included 1 juvenile

male, 14 pups, ani 24 females. '!he entangled juvenile male (probably a

yearling) which was tagged on 10 october is included in this total.

Pup Entargleme.nt

A total of 25 northen1 fur seal pups were observed entangled during

the surveys. Pups were observed entargled in a variety of debris including

trawl net webbing (64%) ani trawl line (20%) (Apperx:lix Table C-21). Mesh

sizes of trawl net on pups um;ed from 15 to 22 en, with a median mesh size

of 18 em (Apperx:lix Table C-20). one pup had a plastic hot dog wrapper from

a 1-poun::i package arcun:l its neck. '!his debris was in a closed loop 18 em

when stretched tight ani since it was of lightweight norrlurable material

most likely would have fallen off within several days. Another pup had a

collar of hard, durable, red plastic material arcun:l its neck. None of the

pups were observed entangled in monofilament debris.

Debris was rezooved from four entangled pups during the surveys. One

pup was first observed on 21 september entrapped in a large bundle of blue

trawl net which. weighed 2.5 kg ani stretched over 4 m. 'Ihe net was finnly
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snagged between the boulders of Zapadni Reef rookery. We freed the pup from

the net, and then tagged and released it. 'Ibis tagged pup was recovered

dead on 15 october approximately 500 m west of its tagging location at

Little zapadni rookery. Two other pups entrapped in net webbing which had

became snagged between boulders were also freed fran the debris, tagged, and

released. one PJP was fc:mxi dead on Little Zapadni rookery; it had a 520 g

mass of grey trawl net wourxi extremely tight arourn its neck. Wounds

attribIted to erItan:1lement were noted on only 1 of 25 pups observed. one

PJP had a 360 0 deep open wound ~tly fran st.rai.ninl against the

snagged net. '!he general appearance of other pups that were entrapped in

debris seemed to be healthy and of normal size. '!he sex ratio of the 16

ent:an:J1ed pups that were sexed was equal-8 females and 8 males.

El'1tan;Jled Females

A total of 44 female northern fur seals were observed entangled during

suzveys conducted in september and october (Appenjix Table C-22). '!he

majority (24 or 55%) were females with black vibrissae approximately 1-4

years of age. Twelve females (27%) had mixed colored (black and white)

vibrissae, ages approximately 4-6 years. '!he remain:ier (8 or 18%) were

females with white vibrissae, age 6 years or older (Appenjix Table C-22).

Females were observed erItan:1led in a variety of debris, but most canm:>nly

(43%) in trawl web (Appenjix Table C-21) •

'nlere was an apparent difference in the types of debris, mesh size,

am severity of open woun::ls abserved on females of different age groups.

Fifty percent of females with black am mixed vibrissae were entangled in

trawl web, whereas only 12.5% of females with white vibrissae were

entangled. '!he percent occurrence of mnofilament gillnet on females with



65

black, mixed, and white vibrissae was 16.7, 8.3, and 0, respectively. '!his

may irxticate that older females are less susceptible to monofilament

entanglement (Appenj.ix Table C-21). Five females (11.3%) were entangled in

monofilament gillnet. Open wourx:ts were abseJ:ved on 28 (64%) of the 44

entangled females.
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APPENDIX A

'!he following tenns used in fur seal research and management on the
Pribilof Islarns, Bogoslof Island, san Miguel Islarxi, arxi castle Rock have
special rneanin:Js or are not :readily fourxl in st.anjard dictionaries:

Bachelor

Check mark

YCll1n:J male seals of age 2-5 years.

A notch, slit, hole, or other mark made on a seal
flipper when a tag is applied to ensure recognition of
an anilnal if the anilnal should lose its tag.

Classifications of adult male fur seals

Class 1
(shoreline)

Class 2
(territorial
without females)

Class 3
(territorial
with females)

Class 4
(back fringe)

Fu.ll~males apparently attached to "territories"
spaced alon:J the water's edge at intervals of 10-15 m.
Most of these anilnals are wet or partly wet, and some
acquire harems of one to four females between 10 and 20
July. '!hey 'WCUld then be called harem males (Class 3).
Class 1 males should not be confused with Class 2
anilnals, which have definite territories, whereas the
shoreline males appear to be attached to such sites but
may not be in all cases.

Fu.ll~males that have no females, but are actively
deferxli.ng territories. Most of these anilnals are
located on the inland fringe of a rookery, some are
between Class 1 (shoreline) arxi Class 3 (territorial
with females) males, and a few are completely surrounded
by Class 3 males and their harems.

Fu.ll~males actively defending territories and
females. Most Class 3 males arxi their harems combine to
fonn a ccmpact mass of animals. Isolated i.n:lividuals,
usually with small harems, may be observed at each end
of a rookeJ:y, on sarxly beaches, and in corridors leading
to inland haulin;J grounds. Some territorial males have
as few as one or two females. Should these females be
absent during the ca.mts, their pups are used as a basis
for plttin;J the adult male into Class 3 rather than
Class 2.

Full- arxi partly-grown males on the inlarn. fringe of a
rookery. A few animals too young and too small to
include in the count may be fourxi here. '!hough same
Class 4 males may appear to be holding territories, most
will flee when approached or when prcxlded with a pole.



Class 5
(hauling
ground)

Drive

Hauling ground

Haulout

Known-age

Marked

Mark recoveries

Roundup
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'!he hauling grounds contain males from May to late July
am a mixture of males am females from then on. '!he
comrt:s include males that obviously are adults and all
others that have a mane am the body confonnation of an
adult. Males included in this count are approxilnately 7
years of age am older.

Prior to 1966, Class 3 males were called harem
bulls, am Classes 1, 2, 4, am 5 were collectively
called idle bulls. Fran 1966 through 1974, the adult
male seals were classified into five groups (Classes 1,
2, 3, 4, am 5). Begi.rm.inq in 1975, Classes 1 and 2
were c:anbined am designated as Class 2, Class 3
remained the same, am Classes 4 am 5 were combined and
designated as Class 5.

'!he act of surrcJl11'Xii.. am l1¥JVing groups of seals from
one location to another.

An area, usually near a rookeJ:y, on which nonbreeding
seals COl'¥3Legate. see RoakeLy.

'!he act of seals l1¥JVin] fran the sea to a rookery or
haulin; grourx:l on shore.

'!he act of an adult male seal (primarily classes 1, 2,
or 3) seizin] an adult female frau another male's
ter.ritozy.

Refers to a seal. whose age is known because the animal
bears an inscribed tag or other type of mark.

Describes a seal that has been marked by remJVing the
cartilaginous tip of a digit from a hind flipper, by
attadli..rg an inscribed netal or plastic tag to one or
toore of its flippers, by hair-cli~in3', or by
bleacl1in:J•

RecoveLy of a seal that has been marked by one of
several nethcxls. see Marked.

An area on which breeding seals COIgLegate. See Hauling
grourxi.

Biologists surrourxi am heLd juvenile male fur seals
that are close to the location they haul out, usually on
the hauling grourxi itself.
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----'Vibrissae.-----'l'o-detennins-the-relative-aqe-stnlGture-Gf-females-in-a-
(facial population, the oolor of their facial whiskers are used.
whiskers) Facial vibrissae are black at birth am remain black

through age 3 years; became mixed (black am white) at
ages 4 am 5 years; am by age 7, the vibrissae usually
are entirely white.
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Table B-1.--Daily age classification of male northern fur seals taken in the subsistence harvest, St. Paul
Island, Alaska, 14 July to 27 September 1986.

Percent in each age Estimated no. harvested
Males Tooth group of sample bv age group

Date Rookery • harvested 2 4sample 2 3 4 5 3 5

July 14 REEF 50 0 0.0 0.0 0.0 0.0 0.0 0 0 0 0 0
15 ZAP 19 17 0.0 10.5 84.2 5.3 0.0 0 2 16 1 0
16 L. ZAP 51 51 0.0 12.0 72.0 16.0 0.0 0 6 37 8 0
17 POL 51 50 0.0 22.0 68.0 10.0 0.0 0 11 35 5 0
18 NEP 64 41 0.0 32.0 68.0 0.0 0.0 0 20 44 0 0
21 REEF 49 39 0.0 31.0 56.0 13.0 0.0 0 16 27 6 0
22 LUI( 96 0 0.0 0.0 0.0 0.0 0.0 0 0 0 0 0
23 L. ZAP 31 21 0.0 14.0 67.0 19.0 0.0 0 4 21 6 0
24 POL 54 41 0.0 27.0 63.0 10.0 0.0 0 15 34 5 0
25 NEP 102 66 0.0 52.0 42.0 6.0 0.0 0 53 43 6 0 -..J

28 REEF 60 11 0.0 45.0 45.0 10.0 0.0 0 27 27 6 0
00

29 LUI( 59 28 0.0 68.0 25.0 7.0 0.0 0 40 15 4 0
30 L. ZAP 27 25 0.0 24.0 68.0 8.0 0.0 0 7 18 2 0
31 POL 33 26 0.0 42.0 54.0 0.0 4.0 0 14 18 0 1

Aug. 1 NEP 56 11 0.0 36.0 64.0 0.0 0.0 0 20 36 0 0
5 REEF 83 56 0.0 64.0 36.0 0.0 0.0 0 53 30 0 0
6 ZAP 82 17 0.0 76.0 24.0 0.0 0.0 0 62 20 0 0
7 L. POL 80 23 0.0 61.0 31.0 4.0 4.0 0 49 25 3 3
8 NEP 181 82 0.0 36.0 48.0 16.0 0.0 0 65 86 29 1

Sept.27 L. ZAP 71 51 6.0 80.0 14.0 0.0 0.0 4 57 10 0 0

* REE F

ZAP
L. ZAP
POL
NEP
LUI(
L. PO L

= Reef and Gorbatch
= Zapadni
= Little Zapadni

Polovina
Northeast Point
Lukanin
Little Polovina



Table B-2.--Cumulative age classification of male northern fur seals taken in the subsistence harvest, St.

Paul Island, Alaska, 14 July to 27 September 1986.

Estimated no. harvested Percent harvested

by age group Total harvest by age group
Date Rookery * 4 5 to date 2 3 4 52 3

July 14 RWWF 0 0 0 0 0 50 0 0 0 0 0
15 ZAP 0 2 16 1 0 69 0 3 23 1 0
16 L. ZAP 0 8 53 9 0 120 0 7 44 8 0
17 POL 0 19 88 14 0 171 0 11 51 8 0
18 NEP 0 39 132 14 0 235 0 17 56 6 0
21 REEF 0 55 159 20 0 284 0 20 56 8 0
22 LUI( 0 55 159 20 0 380 0 14 42 5 0
23 L. Zap 0 59 180 26 0 411 0 14 44 6 0
24 POL 0 74 214 31 0 465 0 16 46 7 0
25 NEP 0 127 257 37 0 567 0 22 45 7 0 -...J

28 REEF 0 154 284 43 0 627 0 25 45 7 0
\D

29 LUI( 0 194 299 47 0 686 0 28 44 7 0
30 L. ZAP 0 201 317 49 0 713 0 28 44 7 0
31 POL 0 215 235 49 1 746 0 29 45 7 0

Aug. 1 NEP 0 235 371 49 1 802 0 29 46 6 0

5 REEF 0 288 401 49 1 885 0 33 45 6 0

6 ZAP 0 350 421 49 1 967 0 36 44 5 0

7 L. POL 0 399 446 52 4 1,047 0 38 43 5 0

8 NEP 0 464 532 81 5 1,228 0 38 43 7 0
Sept.27 L. ZAP 4 521 542 81 5 1,229 0 42 44 7 0

* REEF
ZAP
L. ZAP
POL
NEP
lUK
L. POL

= Reef and Gorbatch
Zapadni
Little Zapadni
Polovina
Northeast Point
lukanin
little Polovina
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Table B-3.--Number of adult male northern fur seals counted, by class a and rookery section,
St. Paul IsLand, Alaska, 11 . 21 JuLy 1986. A dash indicates no numbered
sections.

Rookery and Section
class of male 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

Lukanin
2 12 15 27
3 42 43 87
5 18 5 23

Kitovi b

2 6(7) 0 1 7 3 24
3 35(18) 17 57 79 51 257
5 0(1) 0 0 2 44 47

Blli
2 10 18 29 13 2 8 7 13 15 4 2 121
3 62 95 74 47 48 53 26 49 42 33 8 537
5 0 0 3 0 75 0 10 20 0 10 3 121

Gorbatch

2 11 6 14 11 7 4 56
3 98 67 53 13 32 54 317
5 64 0 0 104 6 1 175

Ardiguen
2 3 3
3 66 66
5 6 6

Morjovi C

2 5(2) 14 5 4 16 14 60
3 37(32) 37 59 36 68 46 315
5 42(3) 0 32 0 0 39 116

Vostochni
2 7 2 7 5 1 17 11 4 2 1 9 3 9 9 87
3 39 20 47 31 28 82 60 75 47 20 68 39 120 60 736
5 0 0 0 22 68 0 2 0 20 1 0 34 13 17 177

Little Polovina

2 0 2 2
3 9 19 28
5 1 51 52

Polovina
2 5 2 7
3 41 17 58
5 66 36 102
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Table B-3--Continued.

Rookery and Section
class of male 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

Polovina Cliffs
2 3 6 3 9 5 16 18 60
3 32 31 26 60 58 14 110 391
5 6 6 1 6 5 10 6 40

Tolstoi
2 2 5 3 3 11 1 11 5 60
3 51 58 62 53 81 90 104 16 581
5 0 0 0 0 3 0 3 136 142

Zacadni Reef
2 15 1 16
3 142 40 182
5 25 24 49

Little Zacadni
2 1 2 12 1 5 1 34
3 16 50 94 100 54 93 407
5 5 2 4 0 0 58 69

zapadni d

2 9(0) 11 13 12 1 15 12 8 87
3 65(0) 93 113 85 102 83 83 11 641
5 34(28) 4 0 25 0 0 0 13 104

aSee glossary for a description of the classes of adult male seals.

bNumbers in parentheses are the adult males counted in Kitovi Amphitheater.

cNumbers in parentheses are the adult males counted on the second point south of Sea Lion
Neck.

dNumbers in parentheses are the adult males counted on Zapadni Point Reef.
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Table B-4.-Nuntler of adult male oorthem fur seals camted, by rookery,
Pribilof Islams, Alaska, July 1986.

Islarxi arxi tate Class of adult male* Total
rookery (July) 2 3 5

st Paul Islam
I.11kanin 11 21 81 23 131
Kitovi 18 24 257 41 328
Reef 17 121 537 121 779
Gozbatch 16 56 317 175 548
Ardiguin 21 3 66 6 75
Morjovi 19 60 315 116 491
Vostochni 19/20 87 736 177 1,000
Little Polovina 21 2 28 52 82
Polovina. 18 7 58 102 167
Polovina. Cliffs 18 60 391 40 491
Tolstoi 19 58 581 142 781
zapadni Reef 19 16 182 49 247
Little zapadni 21 34 407 69 510
zapadni 20 87 ID 104 832

Islam total 642 4,603 1,223 6,468

st. George Islam
Zapadni 14 36 140 257 433
5aIth 13 36 200 104 340
North 14 127 599 320 1,046
East Reef 13 47 92 53 192
East Cliffs 13 15 282 127 484
staraya Artil 13 47 81 113 241

Islam total 368 1,394 974 2,136

*see glossary for a description of the classes of adult male seals.
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Table-~5.-Number-of-harem-am-iQle-male-no~em-fur-sea1s-eeunted-in
mid~uly, Pribilof Islam, Alaska, 1977-86. A dash indicates no
data.

st. Paul Islam st. Georne Islam Total
Year Harem Idle Harem Idle Harem Idle

1977 6,457 3,845 1,610 899 8,067 4,744
1988 6,496 3,908 1,590 1,220 8,086 5,128
1979 6,242 4,457 1,716 1,942 7,958 6,399
1980 5,490 4,248 1,563 1,795 7,053 6,043
1981 5,120 4,003 1,472 1,646 6,592 5,649
1982 5,767 4,009 1,410 1,319 7,177 5,328
1983 4,827 4,242
1984 4,803 3,977 1,473 1,452 6,276 5,429
1985 4,372 3,363 1,286 1,601 5,658 4,964
1986 4,603 1,865 1,394 1,342 5,997 3,207



TABlE B-6.-Nlnnber of dead northern fur seal pups counted, by rookel:y section, Pribilof Islan:ls,
Alaska, August 1986.

Islam am section
Rookery

IBte 1 2 3 4 5 6 7 8 9 10 11 12 13 14 total

st. Paul Islam August
Polovina Cliffs 15 43 50 59 88 91 120 140 591
Little Polovina 15 4 15 19
Polovina 15 55 12 67
Tolstoi 15 72 89 112 93 138 187 177 194 1,062
vostoclmi 16 32 14 68 48 27 118 100 109 54 8 32 56 159 66 891
M:>rjovi 16 62a 55 98 68 106 52 441
Gorbatdl 17 183 96 134 2 65 98 578
Anliguenb 17 79 79
Reef 17 75 132 84 69 84 65 47 72 100 42 8 778 00

IJJkanin 21 99 115 214 ..".

Kitovi 21 SSC 154 117 73 27 429
Zapadni 18 74 169 207 285 213 217 235 17 1,417
Little Zapadni 18 11 106 170 183 164 181 815
zapadni Reef 18 257 133 390

7,771
st. George Islam: No counts of dead PJPS made duri.n:J 1986.

aDoes not include dead pups counted on secord point south of sea Lion Neck.

~o numbered sections.

CIncludes 16 dead pups counted in Kitovi AnPlltheater.



Table A-7.--Number of dead northern fur seal pups counted, by rookery, Pribilof Islands, Alaska, 1977-86. a
A dash indicates no data.

Island and Year
rookery 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

St. Paul Island
Morjovi 870 606 269 508 346 348 274 336 247 441
Vostochni 2,021 1,041 573 932 889 837 747 973 604 891
Little Polovina 103 90 28 77 41 49 46 14 29 19
Polovina Cl iffs 733 761 433 627 463 570 438 397 367 591
Polovina 160 151 85 127 89 97 79 75 56 67
Ardiguen 112 15 31 76 38 49 33 46 6 75
Gorbatch 860 475 260 699 379 399 414 522 371 578
Reef 1,233 593 651 790 623 654 649 411 624 778
Kitovi 331 203 171 256 187 269 223 142 211 429
Lukanin 250 197 132 206 102 139 171 104 149 214
Tolstoi 3,291 1,488 1,645 1,488 1,547 1,332 1,178 1,407 919 1,062
Li tt le Zapadni 1,133 674 637 645 377 779 562 580 485 815
Zapadni Reef 427 129 161 243 266 276 258 301 197 390
Zapadni 2,559 1,650 1,368 1,185 1,451 1,503 925 807 1,001 1,417

00
Counted total 14,083 8,073 6,444 7,859 6,798 7,301 5,997 6,115 5,266 7,767 U1
Estimated
oversight 5Xb

~ ~ ~ ~ 340 365 300 306 263 388

Total 14,787 8,477 6,766 8,252 7,138 7,666 6,297 6,421 5,529 8,155

St. George Island
North 408 1,068 774 949 810 649 367 317
Zapadni 92 179 277 350 186 190 124 134
South 98 225 186 197 177 110 111 128
East Reef 60 164 104 121 74 56 25 22
East Cl iffs 140 292 285 284 402 340 128 106
Staraya Artil 410 590 565 484 376 315 148 99

Counted total 1,208 2,518 2,191 2,385 2,025 1,660 903 806
Estimated
oversight 5%b ~ -.ill. -1.1Q ---.ill. -..1Q! -M. ----li ~ .--
Total 1,268 2,644 2,301 2,504 2,126 1,743 948 846



Table B-7.-·Continued.

Island and Year
rook.ery

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

Proibilof Islands
counted total 15,291 10,591 8,635 10,244 8,823 8,961 6,900 6,115 6,072
Estimated

5Xboversight 764 530 -...!R. 512 -!.il ~ ...J.li -.1M. ~
Total 16,055 11,121 9,067 10,756 9,264 9,409 7,245 6,421 6,421

aThe dead pups are counted after 15 August each year; most .ortality has occurred by that date.

bAS established by survey conducted in 1960: C. E. Abe9glen, A. Y. Roppel, and F. Wilke. 1960. Alaska
fur seal investigations, Pribilof Islands, Alaska. Unpubl. manuscr., 165 p. Natl. Mar. Mmmal Lab., Northwest
and Alask.a Fish. Cent., Natl. Mar. Fish. Serv., NOAA, 7600 Sand Point Way N. E., Seattle, WA 98115.

co
en
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Table-~8.~Sighti.n:Js of northem.- -fur-seals -with -soviet-tags,-- SC.-Paul­
Islam, Alaska, am san Miguel Islam, california, 1986.

Roakmy of Tag Islam of
rate sightinJ lll.UliJer tagging

st. Paul Island

July 18 vostochni MD 671 Medny
19 Zapadni Reef XM 9453 Medny
22 Zolotoi Sarxls Me 1488 Medny
25 Zapadni 'It: 1064 Medny
27 Zapadni Reef Me 2631 Medny
27 Zapadni Reef YM 3957 Medny
29 Tolstoi bA 462 Bering
29 Tolstoi II¥:: 2832 Medny
29 Tolstoi DC 2999 Medny

Aug. 1 Reef YM 562 Medny
1 Zapadni be 17 Bering
3 Polovina be 2667 Bering
3 Polovina 'lM 9771 Medny
4 Morjovi MD 1312 Medny
4 Polovina 'lM 8165 Medny
4 I1lkanin 'IM 9240 Medny
5 Reef 'lM 9880 Medny
6 Gomatch 'IM 9171 Medny

17 Zapadni Me 3214 Medny
19 Polovina bD 1830 Bering
20 vostochni YM 4849 Medny
20 vostochni MD 1462 Medny
22 Reef ba 223 Bering

sept. 23 Tolstoi MD 3316 Medny
25 Zapadni Reef XM 9453 Medny
28 Tolstoi EM 288 Medny
29 Ardiguen XM 402 Medny

oct. 1 Polovina M? 1700 Medny
10 Tolstoi BD 2120 Bering
12 Tolstoi bd 2120 Bering
15 Zapadni Reef HM 7915 Medny
15 Little Zapadni 'lM 9259 Medny
15 Kitovi ME 2613 Medny
15 Kitovi BD 1130 Bering

San Miguel Island

July 7 Adams Cove 26951 Kurile
11 Adams Cove RT 1290 Robben
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Table B-9.--Gastrointesti.nal contents of nort:hel::n fUr seals collected, st.
Paul Islam, Alaska, 6-16 August 1985.

Prey ~ % oocurrence seal specimen mnnber

Fish total 1,936

Bathy1agidae
I.eurog1ossus stilbius 279

Gadidae
Gadus maaocephalus (t)b 3

'Iheraqra chalcograrrrna 1,499

~. chalcogramna (t) b 2

mrl.dentified Gadidae 18

mrl.dentified fishes 135

cephalopod total 253

Gonatidae
Gonatus berryi 1

~. pyres 1

~. tinro 1

~. tinro (t) b 3

g. madokai or 104

g. midderxlorffi

100.0

9.3

7.0

67.4

4.7

20.9

48.8

46.5

2.3

2.3

2.3

2.3

34.9

1-43

3, 13, 14, 15

12, 28, 31

1, 4, 5, 6, 8-12, 17,
21, 22, 25, 27-41, 43

10, 42

5, 6, 10, 13, 28, 32,
33, 35, 40

2, 7, 10, 15, 16, 18-24,
26-28, 30, 35, 36, 38,
41,43

1, 2, 4, 13-17, 20,
22-24, 27, 28, 30-33,
37, 38

14

2

14

13

1, 13, 15, 17, 20, 22,
24, 27, 28, 30, 35, 36,
38

Gonatus sp.

Gonatopsis borealis
or

Berryteuthis magister

mridentified Gonatidae

aNumber of in::livicluals.

brentative identification.

1

139

3

2.3

20.9

7.0

14

1, 2, 4, 13-17, 23

1, 2, 16
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Table B-10.-Northem. fur seals tagged as pups in Adams-COve,- San Miguel-Island,
california arxl the date first abset:ved at Adams COVe in 1986.

Tag number/color'!

left Right Year rate of
flipper fliwer sex tagged first sighting

SMI-328~ N1'R ~ 1976 24 June
SMI-334-Monel N1'R ~ 1976 14 July
SMI-908~ 0008-red ~ 1977 4 July
SMI-937-Monel NIR F 1977 18 July
SMI-946-Monel NIR M 1977 7 July
SMI-1183-Monel NIR ~ 1978 6 July
SMI-1211-Monel 466-white M 1978 21 June
NTL SMI-1331-Monel M 1979 27 July
NTL SMI-1577-Monel M 1979 21 July
SMI-1977-Monel 469-pink ~ 1980 21 July
SMI-2008-Monel NIR F 1980 14 July
SMI-2073-Monel NIR F 1980 25 July
SMI-2096-Monel 457-pink M 1980 25 June
NTL SMI-2129~ M 1980 24 June
SMI-2130-Monel NIR ~ 1980 11 July
SMI-2144-Monel 427-pink F 1980 18 July
NTL 427-pink F 1980 20 July
NTL 434-pink F 1980 29 July
NTL 435-pink F 1980 20 July
441-pink NIR M 1980 8 July
NTL 457-pink F 1980 7 July
NTL 461-pink ~ 1980 18 July
NTL 486-pink F 1980 21 July
NTL 487-pink ~ 1980 25 July
NTL 488-pink F 1980 21 July
491-pink NrR M 1980 20 June
NTL 495-pink ~ 1980 12 July
NTL 498-pink F 1980 12 July
651-pink NrR M 1980 4 July
NSL SMI-2273-Monel F 1980 29 June
SMI-2296-Monel SMI-2297 ~ 1980 6 July
SMI-2330-Monel SMI-2331 ~ 1980 4 July
NTL SMI-2341-Monel M 1980 6 July
NTL SMI-2343-Monel M 1980 19 July
NTL SMI-2367-Monel M 1980 26 July
SMI-2376-Monel SMI-2377-Monel F 1980 11 July
SMI-2402-Monel SMI=2403-Monel M 1980 14 July
NTL SMI-2413-Monel M 1980 21 July
NSL SMI-2417-Monel F 1980 25 June
NrC SMI-2419-Monel M 1980 10 July
A-2 A-2-pink M 1980 22 June
A-8-pink N1'R ~ 1980 21 July
A-9-pink A-9-pink M 1980 10 July



Table B-10.--continued.
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Tag number/coloz:a

Left Right Year Date of
flipper fli~ sex tagged first sighting

A-19-pink A-19-pink F 1980 4 July
A-20-pink A-2O-pink F 1980 12 July
A-22 A-22-pink M 1980 9 July
A-26-pink NIR M 1980 8 July
A-44-pink A-44-pink pb 1980 4 July
A-52-pink A-52-pink pb 1980 11 July
A-58-pink A-58-pink M 1981 16 July
A-60-pink A-6O-pink F 1981 7 July
A-67-pink A-67-pink M 1981 25 June
A-82-pink A-82-pink M 1981 12 June
A-83-pink NIR F 1981 14 July
A-90-pink A-90-pink M 1981 9 July
A-91-pink NIR M 1981 1 July
NrL A-95-pink M 1981 15 June
A-99-pink NIR M 1981 21 July
A-14-green A-14-green M 1981 21 July
A-16-green A-16-green M 1981 26 July
A-24-green A-24-green pb 1981 2 July
A-38-green A-38-green F 1981 21 July
A-55-green A-55-green pb 1981 4 July
A-76-green A-76-green pb 1981 4 July
NrL A-97-green pb 1981 11 July
SMI-2673 SMI-2672~ pb 1982 16 July
SMI-2677-Monel NSR F 1982 29 June
SMI-2819-Monel N1R pb 1982 14 July
SMI-2845-Monel. SMI-2844-Monel. M 1982 21 July
SMI-2847-Monel SMI-2846-Monel. M 1982 22 July
A-158-pink A-158-pink M 1982 21 July
A-125-green A-125-green M 1982 12 June
NrL A-126-green M 1982 15 July
A-303-pink A-303-pink M 1984 25 July
A-308-pink A-308-pink M 1984 14 July
A-320-pink A-320-pink M 1984 11 July
A-348-pink A-348-pink M 1984 21 July
A-365-pink A-365-pink F 1984 25 July
A-387-pink A-387-pink M 1984 12 July

CiNSR or NSL = Right (R) or Left (L) flipper not visible; presence or absence
of tag not confinned.
N1'R or NrL = Right (R) or Left (L) fli~ was abseJ:ved am no tag was
present.

~ to be parturient.
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Table-a-..U. :Adul.t-female-oorthern-fur-seals-double-tagged-with
consecutively rnnnbered IOOlle1 cattle ear tags in Adams
Cove, San Miguel Islarxl, california, on 9 october 1975,
and the dates first resighted, 1981-86. A dash indicates
no obsel:vation. a

~te first resighted

Tag number 1981 1982 1983 1984 1985 1986

SMI-201/202 17 July 26 oct
203/204
205/206
207/208
209/210
211/212
213/214
215/216
217/218
219/220
221/222
223/224 22 oct.
225 b
226/227 17 July 24 June 6 July
228/229 13 Aug. 14 July
230/231 26 June
232/233
234/235
236/237
238/239 25 July
240/241
242/243
244/245
246/247
248/249
250/251
252/253
254/255 1 July
256/257
258/259
260/261 13 July
262/263
264/265
266/267 6 July
268/269
270/271
272/273
274/275
276/277
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Table &-11. --cont:irnJed.

Dita first resighted

Tag number

SMI-279/280
281/282
283/284
285/286
287/288
289/290
291/292
293/294
295/296
297/298
299/300
301/302

1981 1982 1983 1984 1985 1986

5 July

aFifty adult females TNere tagged.

brag lost.



Table B-12.-Northem fur seal females double-tagged with white plastic Rota tags in Adams COVe,
san Miguel Islam, california, on 18 November 1979, ani dates first resighted, 1981-86.
A dash i..rrl.icates no obsel:vations.

Taqn~ IBte resight:.ejb
Right left Vibrissae
flipper flipper oolor: 1981 1982 1983 :L984 1985 1986

401 402 white 6 July*
404 403 mixed 5 July* 19 Nov
405 406 white 5 July 3 Nov*
407 408 white (tag lost, -

right side)
22 JunJ*410 409 white 18 June 17 sept 25 June

411 412 white 18 oct*
413 414 mixed 15 July 1 sept 18 July*
416 415 white 11 July 17 June* 1.0
417 419 white 23 July* 29 sept 25 June* LV

420 421 tr.1hi.te 9 July 4 Nov* 23 June
;6 JunJ.422 423 tr.1hi.te 15 July 2 sept 15 July 14 July

424 425 white 19 July 3 sept
;8 Junel426 427 white 6 July* 11 July* 19 June 14 July 5 July*

428 430 tr.1hi.te 6 July* 29 June* 25 June 19 Junelx
431 432 white 12 Aug 10 sept* I
433 434 white 13 Aug* 17 July 23 Junelk

435 437 white 18 June 25 June* 24 Junel438 439 tr.1hi.te 20 June 2 sept
440 441 tr.1hi.te 15 July 2 oct 19 July*
442 443 mixed 23 July 22 Aug*
445 444 mixed 22 Aug
447 446 tr.1hi.te 29 June** 9 Sept*
448 449 white 16 AJ4l -
450 451 white 24 Jtme 23 June* 13 July 23 June 29 June*



Table B-U.~inued.

Tagn~ rate resight:ec)b

Right Left Vibrissae
flipper flipper colorC 1981 1982 1983 1984 1985 1986

452 45 white
454 455 white
456 457 white 25 July*
458 459 white 23 septe 23 July
460 461 white

arags destroyed: 418, 429, ani 436.

bsynool * in:iicates the female was krx:Jwn parturient that year ani ** in:iicates the PJP was stillborn or
died shortly after birth.

'Mixed = CClIi>inatian of black ani white.

doied due to cliff collapse; right-side tag lost.

~ighted on castle Rock.
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Table-B-1~.-5ubadult-male-northem-fur-seals-double-tagged-at-Mams-COve,san

Miguel Islam, califonria (24 May 1980), am date first obsel:ved
in 1986. A dash in:licates no data.

Tag numbers

Plastic (pink) Roto tags
tags awlied to left
fo:refli~*

420
421
423
424
425
426
427
428
492

MJnel steel tags
awlied to right
fo:refliwer*

SMI 651
SMI 653
SMI 655
SKI 657
SMI 658
SMI 659
SKI 661
SKI 664
SKI 665

Estimated fur seal
~ight lNhen tagged

(Kg)

45-60
45-60
25-35
25-35
25-35
25-35
25-35
25-35
25-35

1986

20 June

*Tags destroyed: Plastic pink No. 422; M:mel. steel Nos. SMI 652, 654, 656,
660, 662, am 663.
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Table 8-14.- Northern fur seal females double-tagg'ed with plastic yellow
Riese tags on 29 June 1985 in Adams COve, san Miguel Island,
california, and the dates first resighted in 1986. A dash
irrlicates no abseJ:vation.

Tag number

Right flipper Left flipper 1986

F-049 F-049 24~
F-oSO F-oSO 18 JulyCl
F-oS1 F-oS1 26J~
F-oS2 F-oS2 20 JUnea
F-oS3 F-oS3
F-OS4 F-054 27 Junea
F-oSS F-oSS
F-OS6 F-oS6
F-oS7 F-oS7 07 JulyCl
F-oS8 F-osa
F-oS9 F-oS9 26 JuneC'
F-060 F-060 26 June
F-061 F-061 07 JulyCl
F-062 F-062 10 July
F-063 F-063 27 June
F-064 F-064 23 Junea
F-06S F-06S
li:lst tag F-066 13 July
F-067 F-067 07 JulY.
li:lst tag F-068 07 JulYD
F-069 F-069 23 June
F-070 F-070

arhe female was known parturient.

brhe pup was stillborn or died shortly after birth.
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----'l'able-B--:L5.--one-hunired-nort.hern-fur-seal-pups-double-tagged-with-pink
Rotc tags at Adams COVe, san Miguel Island, california, on
25 september 1986. All aniInals were checkma.rked by removal of
the cartilaginous extension of the fourth digit on the right
him flipper.

Tag number sex weight (kg)

A401 F 12.00
402 M 11.50
403 M 13.00
404 M 14.50
405 M 13.00
406 M 18.50
407 M 15.50
408 F 14.00
409 M 12.75
410 F 11.00
411 F 14.25
412 F 13.50
413 M 13.50
414 M 15.25
415 M 17.00
416 F 13.50
417 F 5.00
418 F 12.50
419 M 12.00
420 F 11.50
421 M 11.25
422 M 14.00
423 M 14.25
424 M 15.00
425a F 15.00
426 F 11.00
427 M 20.00
428 M 12.50
429 M 9.50
430 M 15.50
431 F 11.00
432 F 15.50
433 M 15.00
434 M 15.00
435 F 13.00
436 M 12.00
437 M 12.00
438 M 14.50
439 F 17.00
440 M 16.00



Table B-15.--conti.nu.ed.
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Tag mnnber sex weight (kg)

A441 M 14.25
442 F 13.00
443 M 13.00
444 F 11.10
445 F 13.50
446 M 14.50
447 F 11.50
448 M 15.50
449 M 14.50
450 F 12.25
451 F 13.50
452 F 12.00
453 F 10.00
454 M 13.50
455 F 12.00
456 F 11.50
457 M 11.50
458 F 14.00
459 F 11.25
460 F 7.50
461 F 12.00
462 F 9.00
463 M 11.50
464 F 7.50
465 F 11.25
466 F 9.50
467 F 15.00
468 F 12.75
469 M 13.50
470 M 13.25
471 M 12.00
472 F 13.00
473 F 13.75
474 F 12.00
475 M 12.15
476 F 9.50
477 M 11.25
478 M 15.00
479 F 12.00
480 F 11.00
481 F 11.50
482 F 12.50
483 M 17.50
484 F 10.50
485 F 11.50
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Table-B-l;5. --e.orreinued.

Tag rnnnber Sex weight (kg)

A486 M 16.00
48Th M 11.50 Eroded vesicles
488 F 12.00
489 M 11.00
490 M 15.00
491b F 12.75 Eroded vesicles
492 F 11.00
493 F 13.75
494 F 13.25
495b M 14.50 Eroded vesicles
496 M 13.75
497 M 14.00
498 M 11.00
499 M 16.50
500 F 11.25

aFemale portion of tag tu:rned inside alt.
~ed vesicles on fli~.
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Table B-16.--one hl.lmred northern fur seal pups double-tagged with pink
Rotc tags at castle Rock, san Miguel Island, california, on
23 september 1986. All an.:iJnals were checkmarked by removal of
the cartilaginous extension of the fourth digit on the right
hi.rrl flipper (tag rnnnber 260 destroyed) •

Tag number sex weight (kg) Remarks*

C221 M 9.00 S, B
222 F 10.00 S, B
223 M 5.50 S, B
224 F 7.00 S, B
225 F 9.00 S, B
226 M 14.50 5, B
227 F 8.00 5, B
228 F 9.25 S, B, V, EV, VS
229 M 13.50 5, B
230 M 11.75 5, B
231 M 10.50 5, B
232 F 10.50 5, B
233 F 13.00 5, B
234 M 11.50 5, B
235 F 9.00 5, B
236 M 12.00 5, B
237 F 8.25 5, B
238 F 11.75 S, B
239 F 11.50 S, B
240 F 10.50 S, B
241 M 11.50 S, B
242 M 12.50 S, B
243 F 10.00 5, B
244 M 13.00 5, B
245 F 14.00 5, B
246 M 9.00 S, B
247 M 11.00 5, B, EV
248 M 12.75 S, B
249 M 13.00 5, B
250 F 8.00 5, B
251 F 9.50 S, B
252 M 13.50
253 M 11.00
254 F 10.00
255 F 10.50
256 F 7.75
257 M 12.25
258 M 12.50
259 F 10.50



----Table-B-16.-COntinued.
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Tag number sex weight (kg) Remarks*

C261 M 11.50
262 F 9.50
263 M 11.00
264 M 15.00
265 F 10.50
266 F 4.00
267 F 5.00
268 M 12.00
269 M 12.25
270 F 9.00
271 F 10.00
272 M 12.00
273 M 13.00
274 M 8.00
275 M 12.00
276 M 13.00
277 F 10.50
278 M 10.75
279 M 15.00
280 F 13.00
281 F 11.25
282 F 10.00
283 M 11.50
284 F 9.50
285 F 7.75
286 F 11.00
287 M 14.00
288 F 10.25
289 M 9.50
290 F 9.75
291 F 11.50
292 F 9.50
293 F 10.00
294 F 8.75
295 F 12.00
296 M 12.00
297 F 11.00
298 M 12.25
299 F 10.50
300 M 11.50
301 M 6.00
302 F 8.00
303 M 12.50
304 M 12.50
305 F 9.50
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Table B-16.--continued.

Tag rnnnber sex Weight (kg) Remarks*

C306 M 11.75
307 M 11.25
308 F 11.75
309 M 13.00
310 M 13.00
311 F 11.25
312 M 10.50
313 F 11.00
314 M 17.25
315 M 14.50
316 F 11.75
317 M 16.25
318 F 12.75
319 M 9.50
320 M 13.50
321 F 9.50

*a = Blood semple collected.
S = Rectal swabs collected for virology.
V = vesicles present on fliwers.
VS = Vesicles sanpled for virology.
'EN = Eroded vesicles present on flippers.
HV = Healed vesicles present on flippers.
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-----''l'able-e-1--.-Body-weigh-e-of-subadult.-male-northem-fur-seals-upon- retunrlng­
from feeding trip to sea. weight of the marine debris is given
for two irxtividuals; the debris was rem:JVed at the end of this
study. Male No. 0119 acquired the piece of poly line during
the feeding trip described. A dash irxticates no data.

seal tag
number

Individual
nuJI'i:)er

weight of
debris

(g)

Body
weight

(kg)

0119 4

0326 5

0328 1

0329 2

0330 3

acrawl webbing

bpoly line

N/A

N/A

N/A

44

42

43

44



106

Table C-2.--ceatparison of duration of feecli.n; trips to sea for subadult male
northenl fur seals at st. Paul Islam, Alaska, July-August,
1986. Entangled inli.viduals spent significantly 1'OC)re time at sea
(p > 0.95) than lD1elltar¥Jled inli.viduals (general linear model
with Poisson errors) •

Days at Mean days
Specimen number sea at sea

Unentan;Jled 0328 20
Males 0329 18 17.3

0330 14

Entangled 0326 34 37.0
Males 0119 40
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----'I'able-G-3.~-number-ef-clives-·made-by-subadult-nale-northern--fur-seals----­
st. Paul Island, Alaska, July-August, 1986. '!he rnnnber of dives
(~4m) nade at night was significantly higher than the number
nade duri.n::J the day (p > 0.95). '!here was no significant
difference between the number of dives nade by entangled and.
unent:an;Jled irxiividuals (p > 0.95). 'lhese cx:nnparisons were
tested usi.n::J a two way analysis of variance.

Er1tan;Jled males
(n=2)

Unent:an]led males
(n=3)

Per period Per hour Per period Per hour

Day 32.5
(16.5 hours) (n=509)

Night 148.6
(7.5 hours) (n=2486)

Combined 181.1
(24 hours) (n=2995)

2.0

19.8

21.8

21.0
(11=451)

171.0
(n=3613)

191.9
(11=4064)

1.3

22.8

24.1
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Table C-4.--Mean maxinn.nn depth of dives (m) for subadult male northern fur
seals st. Paul Islam, Alaska, July-August 1986. '!he mean
maximum depth of dives (>4m) at night was deeper than dives
duri.rg the day. UI1entan;Jled imividuals dove significantly
deeper than entan;Jled imividuals. A two-way analysis of
variance deloonstrated significant differences between the depths
of dive at different times of day am for entangled am
unent.arqled seals (p > 0.95).

Tirre
of
day

Night

Combined

Ent:argled ~led All
males males males
(n=2) (n=3) (n=5)

26.5 32.8 29.7
(n=509) (n=451) (n=960)

9.4 13.8 11.6
(n=2,486) (n=3,613) (n=6,099)

18.8 23.3 20.6
(n=2,995) (n=4,064) (n=7,059)
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Date IDeation of beach cleanup site

19 Aug. Polovina rookel:y sections 1 am 2 am adjacent beach to
south of section 1.

20 Aug. Vostodmi.:rookery sections 13 am 14, oobble beach between
sections 12 am 13, am awroxilnately 300 m of sam beach
south of section 14.

21 Aug. Kitovi rookery sections 1 am 2 am adjacent oobble beach
south of section 1.
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Table C-6. -stretched mesh (an) of trawl debris fourxl at beach cleanup
sites, st. Paul Islam, Alaska, 1986.

Frequency distribution for mesh

Mesh Clmlllative ClImulative
size frequency Percent percent

5.0 1 1 0.57 0.57
5.5 1 2 0.57 1.14
6.0 2 4 1.14 2.29
6.5 1 5 0.57 2.86
7.0 5 10 2.86 5.71
7.5 11 21 6.29 12.00
8.0 10 31 5.71 17.71
8.5 5 36 2.86 20.57
9.0 4 40 2.29 22.86
9.5 1 41 0.57 23.43

10.0 10 51 5.71 29.14
10.5 4 55 2.29 31.43
ll.O 8 63 4.57 36.00
11.5 8 71 4.57 40.57
12.0 5 76 2.86 43.43
12.5 7 83 4.00 47.43
13.0 8 91 4.57 52.00
13.5 4 95 2.29 54.29
14.0 15 110 8.57 62.86
14.5 7 117 4.00 66.86
15.0 4 121 2.29 69.14
15.5 3 124 1.71 70.86
16.0 3 127 1.71 72.57
16.5 3 130 1.71 74.29
17.0 5 135 2.86 77.14
17.5 5 140 2.86 80.00
19.0 1 141 0.57 80.57
19.5 1 142 0.57 81.14
20.0 2 144 1.14 82.29
21.0 2 146 1.14 83.43
21.5 4 150 2.29 85.71
22.0 4 154 2.29 88.00
22.5 3 157 1.71 89.71
23.0 7 164 4.00 93.71
23.5 2 166 1.14 94.86
24.0 1 167 0.57 95.43
24.5 1 168 0.57 96.00
27.0 1 169 0.57 96.57
27.5 1 170 0.57 97.14
37.0 1 171 0.57 97.71
38.5 2 173 1.14 98.86
39.0 2 175 1.14 100.00
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Table-e-1-;---Trawl-debri..s-Clbsaved-an-rookeries-anj-haul"il'lg-grounds,
st. Paul Islam, Alaska, 19-21 August 1986. A dash
i.rxlicates no data.

Mesh size '!Wine diam. weight
Rookery Net color (an) (nan) (kg)

Polovina Green 7.5 6 0.03
7.5 5 0.45
7.5 5 0.91
7.5 6 2.70
8.0 8 0.05
8.0 6 0.91
8.0 8 1.40
8.5 7 3.20

10.0 7 0.45
10.0 3 5.00
10.5 5 11.40
11.0 5 1.80
11.5 6 1.80
11.5 2 2.70
12.5 5 0.05
12.5 3 0.68
13.0 5 0.23
13.5 3 14.50
14.0 2 0.20
14.5 3 0.05
20.0 3
27.0 3 1.60
38.5 4 2.30
39.0 4 0.05
39.0 4 0.05

gray 6.0 6 0.68
6.5 5 6.40
7.0 6 22.70
7.0 6 1.80
7.0 5 1.80
7.5 5 0.05
7.5 7 0.22
7.5 5 1.80
7.5 5 4.10
7.5 4 5.00
7.5 5 7.30
8.0 5 0.45
8.5 7 2.70
9.0 6 0.91
9.0 5 0.91
9.0 7 7.30

11.5 7 2.70
12.0 7 7.30
13.0 6 0.45
13.0 5 4.10



Table C-7. --continued.
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Mesh size '!Wine diam. Weight
RDokmy Net oolor (an) (nm) (kg)

Polovina 13.5 4 0.05
14.0 3 0.05
15.0 2 0.10
16.5 3 0.91
27.5 5 6.80

blue 8.5 4 0.02
8.5 6 0.22
8.5 6 4.10

11.0 5
13.5 5 14.50
14.5 3 0.90

orange 10.0 1 4.50
12.5 4 5.90
13.0 5 0.91

white 14.0 5 0.45
black 10.0 8 0.22
green 8.0 4
green 10.0 2

11.5 3
12.0 5
13.0 6
14.5 5
15.5 5
15.5 3
17.5 3
17.5 4
21.0 5

blue 5.0 13
10.5 2
13.5 6
14.0 3
17.5 4
23.0 4

gray 6.0 2
7.0 6
7.0 6
7.5 3

10.0 4
10.5 4
11.0 2
11.0 3
12.5 5
12.5 5
14.0 4
14.0 5
14.5 3
14.5 5
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Mesh size Twine diam. weight
Rookery Net color (an) (Il1'I1) (kg)

Polovina 17.5 3
20.0 4
22.0 8
23.0 3

black 5.5 3
vostochni. green 8.0 6

10.0 7 1.80
10.0 8 0.90
11.0 2
11.0 3
11.5 3 3.20
12.0 3 0.90
13.0 7 1.00
14.0 6 1.40
14.0 3 2.30
14.0 3
14.0 5
14.5 5
15.0 5 1.40
16.5 4
17.0 4 0.45
19.5 4 0.70
21.0 3
21.5 5
21.5 2
22.0 2
22.5 2
23.0 7
23.0 3
23.5 2

blue 14.0 2
14.0 4
16.0 5 0.05
17.0 2 1.40
17.0 3
17.5 4
17.0 5
21.5 3
21.5 3
22.5 1 2.20
23.0 4 0.90
23.0 4
24.5 6

gray 8.0 3 0.90
8.0 7 0.90
8.0 6 1.10



Table C-7.--COntinued.
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Mesh size Twine diam. weight
Rookery Net color (an) (mm) (kg)

Vostodmi. 8.0 6 6.40
9.0 5

10.0 4 0.40
10.5 6 9.50
11.0 4
11.5 2
11.5 2 0.40
12.0 2
12.0 4
13.0 6 1.80
14.0 4
14.0 4
14.5 3
15.0 3
15.5 3 0.05
16.0 3
16.0 3
19.0 3
22.0 3
23.0 3 1.80
24.0 4
37.0 4

white 12.5 3
Kitovi green 10.0 7 0.05

11.0 2
11.5 2 0.22
12.5 3 0.90
15.0 3
17.0 3 1.40
22.0 5 4.50
22.5 2 0.45
38.5 3

gray 9.5 2 0.05
13.0 7 0.05
14.0 7 2.30
16.5 3
23.5 3 0.90



Table C-8.--Packing bands and other miscellaneous synthetic debris observed
at beach cleanup sites, st. Paul Island, Alaska, 1986. A dash
indicates no data.

Packing band
Open Closed Circumference

Date Rookery Color (No. ) (No. ) (cm) Other debris

19 Aug. Polovina Green 4 0 Two red plastic rings.
Yellow 20 0 10 em inside diam.
Clear One blue plastic
White 17 2 88, 136 ring. 10 cm inside
Blue 25 2 146, 178 diam.
Black 23 3 92, 140, 152

20 Aug. Vostoehni
Green 3 0 One red plastic ring. ......
Yellow 36 1 130 10 em inside diam. ......

U1

Clear 1 1 50 One yellow plastic
White 19 1 18 ring. 10 em inside
Red 2 0 diam. One green
Blue 43 0 monofilament;
Black 29 5 19, 46,46, gillnet monofilament

47, 90 diam. = < lmm; mesh
size (stretched) = 12em

21 Aug. Kitovi
Green 1 0
Yellow 12 1 168
Clear 1 0
White 1 0
Blue 8 0
Black 6 1 148



116

Table C-9.-Debris observed at beach cleanup sites, st. Paul Island,
Alaska, 4-17 october 1986.

weight Mesh Twine diant.
Debris (kg) (en) (nun)

Kitovi Gray trawl 0.211 11.0 3
Green trawl 0.106 19.5 4
ffiue trawl 0.056 13.0 3
2 open yellCM bams

Vostochni Gray trawl 3.016 12.5 4
Green trawl 0.942 14.0 4
1 closed yellCM bal'rl; circumference = 164 en

Polovina Gray trawl 2.100 8.5 5

1 closed black bal'rl; circumference = 160 en
1 closed blue ban:l; circumference = 102 en
1 closed yellCM bal'rl; circumference = 128 en
2 open yellCM bams
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Table C-10.-visual sw:veys for entangled northern fur seal females
and pups, st. Paul Island, Alaska, 1986. (S=sampled,
EN=entangled, SC=scarred)

Females Pups

r:ate s EN SC S EN

Reef 6 sept. 327 a a 741 a
11 sept. 349 a a 294 a
17 sept. 296 a a 311 a
29 sept. 1,600 2a 1 1,450 a

5 oct. 685 1b a 1,310 a
Total 3,257 3 1 4,106 a

Gortlatch 6 sept. 169 a a 246 a
11 sept. 285 a a 315 a
17 sept. 224 a a 285 a
30 sept. 850 2b a 600 a

Total 1,528 2 0 1,446 a

Tolstoi 6 sept. 215 0 a 326 0
11 sept. 286 0 0 286 a
17 sept. 210 a a 265 a

Total 711 a a 896 a

Zapadni Reef 10 sept. 245 a a 215 a
17 sept. 186 a a 276 a
22 sept. a 436 1
25 sept. a 216 a
26 sept. a 235 a
28 sept. 355 a a 436 1

1 oct. a 316 1
Total 786 1,941 2

Little Zapadni 10 sept. 421 a a 488 a
17 sept. 231 a a 213 a
28 sept. 316 a a 265 a

2 oct. 2,106 1b 1 2,658 1
Total 3,074 1 1 3,624 1

Zapadni 10 sept. 425 a a 396 a
17 sept. 310 0 a 357 a
28 sept. 297 a a 318 a

Total 1,032 a a 1,071 a

vostodmi. 5 sept. 189 0 a 156 a
(beach area 13 sept. 146 a a 110 a
cleaned of 18 sept. 168 0 a 134 a
debris) 28 sept. 153 0 a 149 a

7 oct. 113 0 a 168 a
Total 769 a a 717 a
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Table C-10. --conti..mted.

Females Pups

Rookery Date 5 EN SC 5 EN

vostochni
(beach area not 5 sept. 95 0 0 91 1
cleaned of debris) 13 sept. 18 0 0 52 0

63 0 0 106 0
103 0 0 128 0

18 sept. 128 0 0 113 0
111 0 0 83 0

28 sept. 428 0 0 394 0
118 0 0 123 0

7 oct. 486 0 1 413 0
Total 1,550 0 1 1,961 2

Morjovi 7 Sept. 321 1c 0 368 3
18 sept. 239 0 0 291 1
26 sept. 216 0 0 325 1

7 oct. 264 0 0 311 0
Total 1,040 1 0 1,295 5

Polovina Cliffs 9 sept. 543 0 0 610 0
18 sept. 508 0 0 455 0
21 sept. 0 327 0
27 sept. 0 306 0
30 sept. 434 1b 0 571 0

Total 1,485 1 0 2,269 0

Polovina 8 Sept. 116 0 0 125 0
18 Sept. 155 0 0 116 0
21 sept. 0 148 1
26 sept. 0 344 0
27 sept. 0 316 0

1 oct. 265 1c 0 289 1
Total 536 1 0 1,338 2

I.1lkanin 9 sept. 96 0 0 105 0
15 sept. 115 0 0 109 0
21 Sept. 0 166 0
28 Sept. 145 0 0 124 0

3 oct. 0 687 0
Total 356 0 0 1,191 0

Kitovi 9 sept. 215 0 0 241 0
(beach area not 15 Sept. 228 0 0 230 0
cleaned of debris) 28 Sept. 416 0 0 453 0

Total 859 0 0 924 0
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Table-e-1:(};--O:mt:i:nued.

Females Pups

Rookery Date S EN SC S EN

Kitovi 9 sept. 185 0 0 162 0
(beach area cleaned 15 sept. 194 0 0 196 0
of debris) 28 sept. 110 0 0 101 0

3 oct. 121 0
Total 489 0 0 580 0

Little Polovina 8 sept. 8 0 0 30 0
14 oct. 57 0

Total 8 0 0 87 0

Tolstoi 21 sept. 0 412 0
30 sept. 0 830 0

Total 0 1,242 0

Gran:! Total 17,472 9 3 24,230 12

eione black vibrissae female am one mixed. vibrissae female.

~lack vibrissae female.

'Mixed. vibrissae female.
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Table C-11.-summary of male nortllem fur seals tagged (entan:]led
arxl control), st. Paul Islarxl, Alaska, 16 July through.
16~ 1986.

Number of seals tagged
Rookel:y Ent:.an:Jled Control Net marked Total

zapadni 26 51 0 77

Little Zapadni 4 14 0 18

zapadni Reef 4 4 0 8

Tolstoi 14 34 0 48

Zolotoi Sa1'Xls 4 10 0 14

Gorbatch 9 18 0 27

Reef 13 37 0 50

Kitovi 5 11 0 16

I.ukani.n 5 8 0 13

Polovina 15 31 0 46

Polovina Cliffs 1 1 0 2

Morjovi 9 20 0 29

vostoc:hni. 15 35 1 51

English Bay 4 5 0 9

Total 128 279 1 408



Table C-12.--Roundup surveys and tagging of northern fur seals at St. Paul Island, Alaska, 1986. A dash indicates
no data.

Males tagged in 1985
Harvest Entangled males Net Controls and resighted in 1986
size marked

Date Rookery Effort males Observed Tagged Resighted seals Tagged Resighted Controls Entangled Not entangled
19 July Reef off 2 3
20 July Vostochni off 1
21 July Gorbatch off 2
16 July lapadni Reef on 67 0 0 0 0 0 0 0 0 0
22 July Polovina on 366 2 2 0 0 4 0 2 0 0
22 July Polovina on 55 1 1 0 0 2 0 0 0 0
22 July Polovina on 183 1 1 0 0 2 0 0 0 0
22 July Kitovi on 276 1 1 0 0 3 0 2 0 0
22 July lolotoi Sands on 310 4 2 0 0 6 0 1 0 0
23 July Tolstoi on 310 1 1 0 0 2 0 0 0 0
23 July Tolstoi on 707 3 3 0 1 6 0 1 0 0
23 July Gorbatch on 611 5 4 0 0 12 0 0 1 0 ~

25 July lapadni 1,979 7 6 0 1 14 9 3 1 1
N

on ~

26 July Reef on 193 0 0 0 0 0 0 0 0 0
26 July Reef on 350 1 0 0 1 2 0 0 0 0

26 July Reef on 177 0 0 0 0 0 2 0 0 0
26 July Reef on 722 2 1 1 3 2 2 2 0 0
27 July Little lapadni on 680 4 2 1 3 6 3 1 1 1
27 July lapadni Reef on 280 1 0 0 0 2 2 1 1 0
27 July lapadni Reef on 167 0 0 0 0 0 2 0 0 0
29 July Tolstoi on 339 0 0 0 1 0 0 1 0 0
29 July Tolstoi on 985 5 2 2 1 4 6 3 0 2
29 July lolotoi Sands on 350 0 0 0 4 0 0 0 0 0
30 July Vostochni on 505 0 0 0 0 0 0 1 0 0
30 July Morjovi on 89 1 1 0 0 2 0 0 0 0
30 July Morjovi on 391 2 2 0 1 4 0 1 0 0
30 July Morjovi on 206 0 0 0 1 0 0 0 0 0
31 July Vostochni on 120 2 2 0 0 8 0 0 0 0
31 July Vostochni on 190 1 1 0 1 2 0 0 0 0
31 July Vostochni on 79 0 0 0 1 0 0 0 0 0
31 July Vostochni on 110 1 1 0 0 2 0 0 0 0

31 July Vostochni on 350 1 0 0 0 2 0 2 0 0
31 July Lukanin on 77 2 2 0 1 4 0 0 0 0

31 July Kitovi on 429 2 2 0 0 4 0 1 0 0



Table B-12.--Continued.

Males tagged in 1985
Harvest Entangled males Net Controls and resighted in 1986
size marked

Date Rookery Effort males Observed Tagged Resighted seals Tagged Resighted Controls Entangled Not entangled
1 Aug. Gorbatch on 535 3 2 1 0 6 1 0 0 0
1 Aug. Reef on 251 1 0 0 0 2 0 1 0 0
1 Aug. Reef on 20 0 0 0 0 0 1 0 0 0
1 Aug. Reef on 377 2 2 0 0 2 0 0 0 0
1 Aug. Zapadni on 1,836 6 6 0 1 12 3 0 0 0
2 Aug. little Zapadni on 140 0 0 0 2 0 0 0 0 0
2 Aug. Zapadni Reef on 36 1 1 0 0 2 0 1 0 0
3 Aug. Polovina on 368 4 3 1 0 6 1 0 0 0
3 Aug. Polovina on 429 1 1 0 2 2 0 0 0 0
3 Aug. little Polo on 96 0 0 0 0 0 0 0 0 0
3 Aug. Tolstoi on 244 4 3 1 0 6 0 0 0 0
3 Aug. Tolstoi on 894 4 3 1 2 6 4 2 0 0
4 Aug. Vostochni on 521 0 0 0 1 0 1 1 0 1 ~

4 Aug. Vostochni 115 0 0 0 0 0 0 0 0 0 tvon tv
4 Aug. Vostochni on 313 0 0 0 0 0 2 0 0 0
4 Aug. Morjovi on 128 2 0 1 0 2 0 0 1 0
4 Aug. Lukanin on 633 3 2 1 1 4 0 1 0 0
4 Aug. Kitovi on 298 0 0 0 0 0 2 0 0 0
5 Aug. Vostochni on 180 0 0 0 0 0 0 0 0 0
5 Aug. Vostochni on 305 1 0 1 0 0 2 1 0 0
5 Aug. Vostochni on 112 1 1 0 0 2 1 0 0 0
5 Aug. Vostochni on 67 0 0 0 0 0 1 0 0 0
5 Aug. Reef on 281 0 0 0 0 0 1 0 0 0
5 Aug. Reef on 152 0 0 0 0 0 1 0 0 0
5 Aug. Reef on 375 5 4 1 2 8 1 0 0 0
5 Aug. Zolotoi Sands on 163 0 0 0 0 0 3 0 0 0
6 Aug. Gorbatch on 350 0 0 0 0 0 1 0 0 0
7 Aug. Tolstoi on 194 0 0 0 0 0 0 1 0 0
7 Aug. Tolstoi on 632 3 1 0 0 2 4 1 0 0
8 Aug. Zapadni on 874 4 4 0 1 8 3 5 0 0

17 Aug. Reef off 0 1
17 Aug. Zapadni off 0 5
18 Aug. Vostochni off 0 6



Table C-12.--Continued.

Males tagged in 1985
Harvest Entangled males Net Controls and resighted in 1986
size marked

Date Rookery Effort males Observed Tagged Resighted seals Tagged Resighted Controls Entangled Not entangled
18 Aug. Morjovi off 0 3
19 Aug. Polovina off 0 6
22 Aug. Vostochni off 0 3
24 Aug. Vostochni off 19 0
24 Aug. Ki tovi off 2 0
24 Aug. Reef off 6 0
24 Aug. Zapadni off 10 1
25 Aug. Morjovi off 8 0
25 Aug. Polovina off 12 0
25 Aug. Zolotoi Sands off 4 2
24 Sept. Reef off 2 2
25 Sept. Polovina off 2 0
21 Sept. Polovina off 0 1 ......
25 Sept. Zapadni Reef off 0 1 N

27 Sept. Zapadni Reef off 0 2 w

28 Sept. Reef off 2 1
29 Sept. Gorbatch off 0 1

2 Oct. Little Zapadni off 6 1
3 Oct. Zapadni off 0 4
3 Oct. English Bay off 0 3
6 Oct. Tolstoi off 8 1
7 Oct. Kitovi off 0 2
7 Oct. Lukanin off 0 1
8 Oct. Morjovi off 4 2

10 Oct. Vostochni off 1 0
11 Oct. Zapadni off 7 0
12 Oct. Reef off 4 0
12 Oct. English Bay off 5 1
14 Oct. Polo Cliffs off 1 1
15 Oct. Little Zapadni off 2 1
15 Oct. Kitovi off 2 0
16 Oct. Polovina off 0 1
16 Oct. Reef off 0 4



Table C-13.-Northem fur seals tagged with Allflex tags for entarglement studies, st. Paul Islam,
Alaska, 1986. Nunt>ers up to 1,000 are oran::Jei those over 5,000 are white. Tag numbers
0658/59, 0660, 0714/0715, 0790/0791 = females, others = males. A dash inlicates no data.

Tag~ Description of net fragment

C = control Tight Degree Mesh '!Wine
d = debris or of size size

left Right I:Bte Rookezy n = net mark Type Massb Color loosec wami (an) (nun)

0326 0326 19 July Reef d trawl s gray t 180· 23.0
0327 0327 19 July Reef d trawl m gray t 180·
0328 0328 19 July Reef c
0329 0329 19 July Reef c
0330 0330 19 July Reef c
0331 0331 20 July vostodmi n 360·
0332 0332 20 July Vostoclmi. d trawl s green vt 0

I--'
0333 0333 21 July Gorbat:d1 d paclci.nl bani blue tnb 0 ""0334 0334 21 July Gorbatd1 d skin rm;, s t 0 ,j::.

0335 0335 22 July lUlovina d paclci.nl bani s yellow t 220·
0336 0336 22 July lUlovina c
0337 0337 22 July lUlovina c
0338 0338 22 July lUlovina c
0339 0339 22 July lUlovina c
0340 0340 22 July lUlovina d trawl m green t 0 22.0 4.0
0341 0341 22 July lUlovina d trawl m gray t 0 21.5 3.0
0342 0342 22 July lUlovina c
0343 0343 22 July lUlovina c
0344 0344 22 July lUlovina d twine s gray vt 360· 6.0
0345 0345 22 July lUlovina c
0346 0346 22 July lUlovina c
0347 0347 22 July Kitovi d rope s white vt 180· 13.0
0348 0348 22 July Kitovi c
0349 0349 22 July Kitovi c
0350 0350 22 July Kitovi c
0351 0351 22 July Zolotoi Sarrls d trawl 1 gray t 0 22.0 4.0
0352 0352 22 July Zolotoi Sands d trawl s gray vt 220· 23.0
0353 0353 22 July Zolotoi Sands c



Table C-13. --continued.

Tag ntD.l'lbeJ:.4 Description of net fragrent

c = control Tight Degree Mesh Twine
d = debris or of size size

Left Right late Rookery n = net mark Type Massb Color loosec ~ (an) (nun)

0354 0354 22 July Zolotoi san:1s c
0355 0355 22 July Zolotoi sarns c
0356 0356 22 July Zolotoi san:1s c
0357 0357 22 July Zolotoi san:1s c
0358 0358 22 July Zolotoi san:1s c
0359 0359 23 July 'Iblstoi d trawl 1 green t 0 18.0 4.0
0360 0360 23 July 'Iblstoi c
0361 0361 23 July 'Iblstoi c
0363 0363 23 July 'Iblstoi c ~

0365 0365 23 July 'Iblstoi c N
U1

0366 0366 23 July 'Iblstoi c
0367 0367 23 July 'Iblstoi c
0369 0369 23 July 'Iblstoi c
0370 0370 23 July 'Iblstoi c
0371 0371 23 July 'Iblstoi c
0372 0372 23 July Gomatdl d trawl s white tnb 0 21.0 4.0
0373 0373 23 July Gomatdl d trawl s green vt 360 0

0374 0374 23 July Gomatdl d packin;J bard s green vt 360 0

0375 0375 23 July Gomatdl c
0376 0376 23 July Gomatdl c
0377 0377 23 July Gomat.ch c
0378 0378 23 July Gomatdl c
0379 0379 23 July Gorbatdl c
0380 0380 23 July Gorbatdl c
0381 0381 23 July Gorbatdl d pacJc:iDJ bard s yellow tnb 0
0382 0382 23 July Gorbat.ch c
0383 0383 23 July Gomatdl c
0384 0384 23 July Gorbat.ch c
0385 0385 23 July Gorbatch c



Table C-13. --COntinued.

Taqn~ Description of net fraCJ!OO11t

c = control Tight Degree Mesh '!Wine
d = debris or of size size

Left Right IBte Rookery n = net mark Type Massb Color loosec woorn (em.) (nun)

0386 0386 23 July Gomatch c
0387 0387 23 July Gomatch c
0388 0388 25 July Zapadni d trawl s blue vt 360 0 21.0
0389 0389 25 July Zapadni d trawl s gray vt 360 0

0390 0390 25 July Zapadni d trawl s gray vt 360 0 21.5 3.0
0391 0391 25 July Zapadni d cottonli.ne s t:nb 180 0 3.0
0392 0392 25 July Zapadni d trawl 1 green t:nb 0 21.5 7.0
0393 0393 25 July Zapadni c
0394 0394 25 July zapadni d sheetplastic s clear 1 0

f-'0395 0395 25 July Zapadni c IV

0396 0396 25 July Zapadni 0'1c
0397 0397 25 July Zapadni c
0398 0398 25 July Zapadni c
0399 0399 25 July Zapadni c
0400 0400 25 July Zapadni c
0401 0401 25 July Zapadni c
0402 0402 25 July Zapadni c
0403 0403 25 July Zapadni c
0404 0404 25 July Zapadni c
0405 0405 25 July Zapadni c
0406 0406 25 July Zapadni c
0407 0407 25 July Zapadni c
0408 0408 26 July Reef c
0409 0409 26 July Reef c
0410 0410 26 July Reef d trawl m orarge t 180 0 18.0 5.0
0411 0411 26 July Reef c
0412 0412 26 July Reef c
0413 0413 27 July Little Zapadni d trawl 1 green s 0 3.0
0414 0414 27 July Little Zapadni d trawl m green t 0 21.5 2.0



Table C-13. --COntinued.

Tagn~ Description of net fragm:mt.

c = control Tight Degree Mesh '!Wine
d = debris or of size size

left Right IBte Rookel.y n = net mark Type ~ Color loosec woum (em) (nm)

0415 0415 27 July Little Zapadni c
0416 0416 27 July Little Zapadni c
0417 0417 27 July Little Zapadni c
0418 0418 27 July Little zapadni c
0419 0419 27 July Little zapadni c
0420 0420 27 July Little Zapadni c
0421 0421 27 July zapadni :Reef c
0422 0422 27 July Zapadni :Reef c
0423 0423 29 July 'lblstoi d Z'q)e 1 tan tnb 0 13.0 ......
0424 0424 23 July 'lblstoi d trawl m green t 1800 tv

0425 0425 29 July 'lblstoi d trawl gray tnb 0 21.0 3.0
-...)

m
0426 0426 23 July 'lblstoi d trawl s gray vt 360 0

0427 0427 29 July 'lblstoi c
0428 0428 29 July 'lblstoi c
0429 0429 29 July 'lblstoi c
0430 0430 29 July 'lblstoi c
0431 0431 30 July loDrjovi d trawl 1 gray tnb 0 22.0 3.0
0432 0432 30 July loDrjovi c
0433 0433 30 July Morjovi c
0434 0434 30 July loDrjovi d trawl s green tnb 0 21.0 4.0
0435 0435 30 July Morjovi d poly-line s t 0
0436 0436 30 July loDrjovi c
0437 0437 30 July Morjovi c
0438 0438 30 July Morjovi c
0439 0439 30 July Morjovi c
0440 0440 31 July Vostoclmi d trawl s white t 0 4.0
0441 0441 31 July Vostoclmi d packing barrl s white vt 0
0442 0442 31 July vostoclmi. c
0443 0443 31 July Vostoclmi c



Table C-13.--COntinued.

Tag m.Bnbe~ Description of net fragroont

C = cxmtrol Tight Degree Mesh '!Wine
d = debris or of size size

Left Right rate Rookel:y n = net mark 'IYPe ~ Color loosec woorrl (em) (nun)

0444 0444 31 July Vostoclmi c
0445 0445 31 July vost:odmi. c
0446 0446 31 July vost:odmi. c
0447 0447 31 July vost:odmi. c
0448 0448 31 July vost:odmi. c
0449 0449 31 July vost:odmi. c
0450 0450 31 July vost:odmi. d \Veli:>irg m brown vt 180 0 8.0
0452 0451 24 Aug. :Reef c t-'

0454 0455 24 Aug. :Reef c IV
co

0456 0457 24 Aug. :Reef c
0458 0459 24 Aug. :Reef c
0460 0461 24 Aug. zapadni c
0462 0463 24 Aug. zapadni c
0464 0465 24 Aug. Zapadni c
0466 0467 24 Aug. Zapadni c
0468 0469 24 Aug. zapadni c
0470 0471 24 Aug. zapadni c
0472 0473 24 Aug. Zapadni c
0474 0475 24 Aug. Zapadni c
0476 0477 24 Aug. Zapadni d trawl s green t 0
0478 0479 24 Aug. Zapadni c
0480 0481 24 Aug. Zapadni c
0482 0483 25 Aug. Morjovi c
0484 0485 25 Aug. Morjovi c
0486 0487 25 Aug. Morjovi c
0488 0489 25 Aug. Morjovi c
0490 0491 24 Aug. Morjovi c
0492 0493 25 Aug. Morjovi c
0494 0495 25 Aug. Morjovi c



Table C-13. --COntinued.

Tagn~ Description of net fraQD§lt

c = control Tight Degree Mesh ~J
d = debris or of size size

Left Right I:Bte n = net mark Type ~ Color loosec lrlOUl'rl (em) (nun)

0496 0497 25 Aug. IoDrjovi c
0498 0499 25 Aug. IUlovina c
0501 0501 31 Aug. vostochni c
0502 0502 31 Aug. Vost:ochni. c
0503 0503 31 Aug. vostochni d packin} bam s black vt 360·
0504 0504 31 Aug. vostochni c
0505 0505 31 July vostochni c f--'

0506 0506 31 July vostochni c N
U)

0507 0507 31 July vostochni c
0508 0508 31 July lJJkanin d trawl s oran;Je t 0 17.0 6.0
0509 0509 31 July lJJkanin c
0510 0510 31 July lJJkanin d trawl 1 green t 0 17.0 4.0
0511 0511 31 July lJJkanin c
0512 0512 31 July lJJkanin c
0513 0513 31 July lJJkanin c
0514 0514 31 July Kitovi d packin} bam s yellOVl tnb 0
0515 0515 31 July Kitovi c
0516 0516 31 July Kitovi c
0517 0517 31 July Kitovi c
0518 0518 31 July Kitovi c
0519 0519 31 July Kitovi d trawl s gray tnb 0 3.0
0520 0520 1 Aug. GortJatch d line s white t 360· 3.0
0521 0521 1 Aug. GortJatch d line s gray tnb 0 6.0
0522 0522 1 Aug. GortJatch c
0523 0523 1 Aug. GortJatch c
0524 0524 1 Aug. GortJatch c
0525 0525 1 Aug. GortJatch c
0576 0577 5 Aug. Reef c
0578 0579 5 Aug. Reef c



Table C-13. -COntinued.

Tagn~ Description of net fragnent

c = control Tight Degree Mesh '!Wine
d = debris or of size size

left Right IBte Rooke1y n = net mark Type MasJ> Color loosec wann (an) (nan)

0580 0581 5 Aug. Reef c
0582 0583 5 Aug. Reef c
0584 0585 5 Aug. Reef c
0586 0587 5 Au:]'. Reef c
0588 0589 5 Aug. Reef c
0590 0591 5 Aug. 'Iblstoi d packinJ bard gray
0592 0593 7 Au:]'. 'Iblstoi c
0594 0595 7 Au:]'. 'Iblstoi c ~

0596 0597 8 Aug. Zapadni d trawl m green tnb 0 23.0 4.0 w
0

0598 0599 8 Au:]'. Zapadni d trawl s blue t 0 4.0
0600 0601 8 Au:]'. zapadni d trawl m gray t 0 21.5 3.0
0602 0603 8 Aug. Zapadni c
0604 0605 8 Aug. Zapadni c
0606 0607 8 Aug. Zapadni d twine s blue 1 0
0608 0609 8 Au:]'. Zapadni c
0610 0611 8 Aug. Zapadni c
0612 0613 8 Aug. Zapadni c
0614 0615 8 Aug. Zapadni c
0616 0617 8 Aug. Zapadni c
0618 0619 8 Aug. Zapadni c
0620 0621 17 Aug. Reef d trawl s black vt 360·
0622 0623 23 Aug. 'Iblstoi d trawl green
0624 0625 17 Aug. Zapadni d trawl m gray t 0 23.0 4.0
0652 0653 17 Aug. Zapadni d packi.n:J bard s white t 200·
0654 0655 17 Aug. Zapadni d nonofilanmt s green t 360· 9.0 0.5
0656 0657 17 Aug. Zapadni d trawl s green t 360· 22.5 3.0
0658 0659 17 Aug. Zapadni d twine s white t 30·
0660 0661 17 Aug. zapadni d plastic ri.rg s black tnb 20·
0662 0663 17 Aug. Zapadni d twine s white t 360· 0.3



Table C-13. --COntinued.

Tag m.nrbera Description of net fragrrent

c = control Tight Degree Mesh '!Wine
D = debris or of size size

left Right rate Rookery n = net mark Type Massb Color loosec wam:i (em) (mm.)

0664 0665 18 Aug. vostoc:hni d pack:in:J bani s white tnb 0
0666 0667 18 Aug. vostoc:hni d trawl m blue tnb 0 17.5 6.0
0668 0669 18 Aug. vostoc:hni d trawl m green t 0 22.0 3.0
0670 0671 18 Aug. vostoc:hni d trawl s white tnb 0
0672 0673 18 Aug. vostoc:hni d trawl s gray t 0 21.0 5.0
0674 0675 18 Aug. vostoc:hni d trawl s gray t 0 23.0 3.0
0676 0677 18 Aug. Morjovi d fiber bam s black 1 30 0

0678 0679 18 Aug. Morjovi d trawl m gray t 0 21.0 3.0
0680 0681 18 Aug. Morjovi d trawl s green t 0 4.0
0682 0683 19 Aug. Polovina d trawl s white t 180 0 I-'

w
0684 0685 19 Aug. Polovina d trawl s green t 360 0 I-'

0686 0687 19 Aug. Polovina d trawl m gray t 0
0688 0689 19 Aug. Polovina d nJli:)er bam s tan 1 0
0690 0691 19 Aug. Polovina d rqle s tan vt 360 0

0692 0693 19 Aug. Polovina d trawl 1 o~e vt 0 12.5 5.0
0694 0695 22 Aug. Vostochni. d trawl s green tnb 0 20.5 6.0
0696 0697 22 Aug. vostoc:hni d trawl s blue tnb 0
0698 0699 22 Aug. vostodmi d trawl s green tnb 0 29.0 3.0
0702 0703 24 Aug. Reef c
0704 0705 24 Aug. Vostochni. c
0706 0707 24 Aug. Vostoclmi. c
0708 0709 24 Aug. Vostodmi c
0710 0711 24 Aug. vostoclmi. c
0712 0713 24 Aug. vostoc:hni c
0714 0715 24 Aug. vostoc:hni c
0716 0716 24 Aug. vostoc1mi. c
0718 0719 24 Aug. vostoc1mi. c
0720 0721 24 Aug. vostochni c



Table C-13. --continued.

Tagn~ Description of net fragment

c = control Tight Degree Mesh '!Wine
d = debris or of size size

Left Right late Rookezy n = net mark Type Massb Color loosec woorxl (an) (nan)

0722 0723 24 Aug. vostodmi. c
0724 0725 24 Aug. vostodmi. c
0726 0727 24 Aug. Vost.oc:hni c
0728 0729 24 Aug. vostodmi. c
0730 0731 24 Aug. vostodmi. c
0732 0733 24 Aug. Vostoc1mi c
0734 0735 24 Aug. vostodmi. c
0736 0737 24 Aug. vostodmi. c
0738 0739 24 Aug. vostodmi. c
0740 0741 24 Aug. vostodmi. c ......

w0742 0743 24 Aug. vostodmi. c N

0744 0745 24 Aug. Kitovi c
0746 0747 24 Aug. Kitovi c
0748 0749 24 Aug. Reef c
0750 0751 25 Aug. Polovina c
0752 0753 25 Aug. Polovina c
0754 0755 25 Aug. Polovina c
0756 0757 25 Aug. Polovina c
0758 0759 25 Aug. Polovina c
0760 0761 25 Aug. Polovina c
0762 0763 25 Aug. Polovina c
0764 0765 24 Aug. Polovina c
0766 0767 25 Aug. Polovina c
0768 0769 25 Aug. Polovina c
0770 0771 25 Aug. Polovina c
0772 0773 25 Aug. Zolotoi Sarrls d trawl s white tnb 0
0774 0775 25 Aug. Zolotoi Sarris c
0776 0777 25 Aug. Zolotoi Sarris c
0778 0779 25 Aug. Zolotoi Sarrls d trawl m green t 0 10.5 3.0



Table C-13. -COntinued.

Tagn~ Description of net fragnvrot

c = control Tight Degree Mesh '!Wine
d = debris or of size size

!eft Right D.:ite Rookery n = net mark Type K:lssb Color lex>sec "WOUl'rl (an) (nun)

0780 0781 25 Aug. Zolotoi san:is c
0782 0783 25 July ZOlotoi san:is c
0789 0788 21 sept. R:>lovina d trawl s green t 180·
0790 0791 21 sept. :EUlovina d trawl
0792 0793 24 sept. Reef d trawl s gray 1 30·
0794 0795 24 sept. Reef d Iq:e s tan tnb 330·
0796 0797 24 sept. Reef c
0798 0799 24 sept. Reef c
0800 0801 25 sept. zapadni Reef d twine s red 1 0
0802 0803 24 Aug. :EUlovina c ......
0804 0805 24 sept. :EUlovina c w

w
0806 0807 27 sept. zapadni Reef d trawl s green tnb 0 19.5 3.0
0808 0809 28 sept. zapadni Reef d trawl s gray tnb 0 21.0 3.0
0810 0811 28 sept. Reef d trawl m green t 0 20.0 2.0
0812 0813 28 sept. Reef c
0814 0815 28 sept. Reef c
0816 0817 29 sept. Gorbatch d s yellOW't 0
0818 0819 2 oct. Little Zapadni c
0820 0821 2 oct. Little Zapadni c
0822 0823 2 oct. Little Zapadni c
0824 0825 2 oct. Little Zapadni c
0852 0853 2 oct. Little Zapadni c
0854 0855 2 oct. Little Zapadni c
0856 0857 2 oct. Little Zapadni d IOOnofilaIre11t s clear t 50· 11.5 0.5
0858 0859 3 oct. Zapadni d packi.rg bam s black tnb 15·
0860 0861 3 oct. Zapadni d trawl s yellOW' t 0 1.0
0862 0863 3 oct. Zapadni d line s white 1 360·
0864 0865 3 oct. Zapadni d trawl s gray 1 0 11.5 4.0
0868 0867 5 oct. English Bay d trawl s green t 0 23.0 3.0



Table C-13. -COntinued.

Tagn~ Description of net fragment

c = cxmtrol Tight Degree Mesh '!Wine
d = debris or of size size

left Right IBte Rookery n = net mark Type MasJ> COlor loosec Vo1a.11'Xl (an) (nm)

0870 0871 5 oct. EnJlish Bay d trawl m gray t 0 21.5 3.0
0872 0873 5 oct. EnJlish Bay d 1.V cable s black 1 0
0874 0875 7 oct. Kit.ovi d trawl s green t 360 0

0902 0903 6 oct. Tolstoi c
0904 0905 6 oct. Tolstoi c
0906 0907 6 oct. Tolstoi c
0908 0909 6 oct. Tolstoi c
0910 0911 6 oct. Tolstoi c
0912 0913 6 oct. Tolstoi c
0914 0915 6 oct. Tolstoi d trawl green t 0 ......
0916 0917 6 oct. Tolstoi wc ..,.
0918 0919 6 oct. Tolstoi c
0920 0921 7 oct. Kit.ovi d twine s gray t 260 0

0922 0923 7 oct. I.ukanin d trawl s green t 0 25.0 3.0
0925 0924 8 oct. M:>zjovi d twine s tan 1 1800

0952 0953 8 oct. M:>zjovi d trawl m gray t 0 19.0 8.0
0954 0955 8 oct. M:>zjovi c
0956 0957 8 oct. M:>zjovi c
0958 0959 8 oct. M:>zjovi c
0960 0961 8 oct. M:>zjovi c
0964 0965 11 oct. Zapadni c
0966 0967 11 oct. zapadni c
0968 0969 11 oct. zapadni c
0970 0971 11 oct. Zapadni c
0972 0973 11 oct. Zapadni c
0974 0975 11 oct. Zapadni c
0976 0977 12 oct. Reef c
0978 0979 12 oct. Reef c
0980 0981 12 oct. Reef c



Table C-13.-COntinued.

Tagn~ Description of net fragment

c = control Tight Degree Mesh '!Wine
d = debris or of size size

Left Right n:tte Rookel:y n = net mark Type MassP Color loosec WOUld (em) (nm)

0982 0983 12 oct. Reef c
0984 0985 12 oct. En.Jlish Bay c
0986 0987 12 oct. En.Jlish Bay c
0988 0989 12 oct. En.Jlish Bay c
0990 0991 12 oct. En.Jlish Bay d trawl m blue t 0 19.5 3.0
0992 0993 12 oct. En.Jlish Bay c
0994 0995 12 oct. En.Jlish Bay c
0996 0997 14 oct. Fblovina Cliff d trawl m green t 0 21.5 3.5
0998 0999 14 oct. Fblovina Cliff c
5110 5110 15 oct. Little Zapadni d trawl 1 blue t 0 20.5 3.0 ......

w
5111 5111 15 oct. Little Zapadni c U1

5112 5112 15 oct. Little zapadni c
5113 5113 15 oct. Kitovi c
5114 5114 15 oct. Kitovi c
5115 5115 16 oct. IUlovina c
5116 5116 16 oct. Reef c
5117 5117 16 oct. Reef c
5118 5118 16 oct. Reef c
5119 5119 16 oct. Reef c
5126 5126 1 Aug. Gorbatdl c
5127 5127 1 Aug. Gorbatch c
5128 5128 1 Aug. Reef c
5129 5129 1 Aug. Reef c
5130 5130 1 Aug. Reef d trawl m green tnb 0 17.0 4.0
5131 5131 1 Aug. Reef c
5132 5132 1 Aug. Reef c
5133 5133 1 Aug. Reef d trawl s blue tnb 0
5134 5134 1 Aug. zapadni d trawl m green vt 0 19.5 3.0
5135 5135 1 Aug. Zapadni d trawl s green t 0 4.0



Table C-13. -COntinued.

Tagm~ Description of net fragIl§1t

c = control Tight Degree Mesh rrwine
d = debris or of size size

Left Right IBte RookeJ:y n = net mark Type ~ COlor loosec wand (em) (nun)

5136 5136 1 Aug. Zapadni d trawl s gray vt 360 0

5137 5137 1 Aug. Zapadni d poly-line s white vt 360 0 8.5
5138 5138 1 Aug. Zapadni c
5139 5139 1 Aug. Zapadni c
5140 5140 1 Aug. Zapadni c
5141 5141 1 Aug. zapadni. c
5142 5142 1 Aug. Zapadni c
5143 5143 1 Aug. Zapadni c
5144 5144 1 Aug. Zapadni c
5145 5145 1 Aug. zapadni. c ~

w
5146 5146 1 Aug. zapadni d trawl s gray tnb 0 Cl\

5147 5147 1 Aug. Zapadni c
5148 5148 1 Aug. zapadni. c
5149 5149 1 Aug. zapadni c
5150 5150 1 Aug. Zapadni c
5151 5151 1 Aug. zapadni d packin3' bard s blue t 0
5152 5152 2 Aug. zapadni Reef d trawl s green tnb 0 23.0 3.0
5153 5153 2 Aug. zapadni Reef c
5154 5154 2 Aug. Zapadni Reef c
5155 5155 3 Aug. Polovina d trawl s gray t 0 21.0 7.0
5156 5156 3 Aug. Polovina d trawl s gray vt 1800 4.0
5157 5157 3 Aug. Fblovina d rope s gray t 0
5158 5158 3 Aug. Fblovina c
5159 5159 3 Aug. Fblovina c
5160 5160 3 Aug. Fblovina c
5161 5161 3 Aug. Fblovina c
5162 5162 3 Aug. Fblovina c
5163 5163 3 Aug. Fblovina c
5164 5164 3 Aug. Fblovina d trawl/net s green t 0 5.0



Table C-13. -COntinued.

Taqn~ Description of net fraQll¥IDt

c = control Tight Degree Mesh '!Wine
d = debris or of size size

Left Right Date Rookery n = net mark Type Massb Color loosec ~ (an) (nm)

5165 5165 3 Aug. Iblovina c
5166 5166 3 Aug. Iblovina c
5167 5167 3 Aug. 'Iblstoi d trawl s gray t 0 7.0
5168 5168 3 Aug. 'Iblstoi c
5169 5169 3 Aug. 'Iblstoi c
5170 5170 3 Aug. 'Iblstoi d trawl m green t 0 21 3
5171 5171 3 Aug. 'Iblstoi c
5172 5172 3 Au:J. 'Iblstoi c
5173 5173 3 Au:J. 'Iblstoi d line s gray 0
5174 5174 3 Au:J. 'Iblstoi c t-'

w
5175 5175 3 Aug. Tolstoi c .......]

5176 5176 3 Aug. Tolstoi d line s white t 1000 3.0
5177 5177 3 Aug. 'Iblstoi d trawl m green vt 330 0 11.0 3.0
5178 5178 3 Aug. Toistoi c
5179 5179 3 Aug. Tolstoi c
5180 5180 3 Aug. Tolstoi c
5181 5181 3 Aug. Toistoi c
5182 5182 3 Aug. Toistoi d trawl m gray t 0 22.0 3.0
5183 5183 3 Aug. 'Iblstoi c
5184 5184 3 Aug. Toistoi c
5185 5185 4 Aug. Vostochni c
5186 5186 4 Aug. vostochni c
5187 5187 4 Aug. lJJkani.n d packirq bani s white tnb 0
5188 5188 4 Aug. lJJkani.n d line s green tnb 360 0 5.0
5189 5189 4 Aug. lJJkani.n c
5190 5190 4 Aug. Illkanin c
5191 5191 4 Aug. Illkanin c
5192 5192 4 Aug. I.llkanin c
5193 5193 5 Aug. Vostoc:hni d tie wrap s clear t 30°



Table C-13.-COntinued.

Tagn~ ~iption of net fragn§1t

left Right Il:lte

c = control
d = debris

RookeJy n = net mark Type

Tight Degree Mesh '!Wine
or of size size

Massb Color loosec WOUld (em) (non)

5194
5195
5196
5197
5198
5199
5200
5552

5194 5 Aug. vost:ochni. C

5195 5 Aug. vost:ochni. C

5196 5 Aug. Reef d trawl s gray t 0 22.5 3.0
5197 5 Aug. Reef d trawl s gray t 0 26.5 4.0
5198 5 Aug. Reef d trawl m gray t 0 21.5 3.0
5199 5 Aug. Reef d ~bard s blue t 0
5200 5 Aug. Reef C

5553 10 oct. vost:ochni. d packinJ bard s white t 330 0

ClIrhe followin:J Al1flex tag rnmtlers were Id used. <>rarge: 0362, 0364, 0368, 0453, 0500, 0526-0575,
0626-0651, 0700, 0701, 0717, 0784-0787, 0826-0851, 0866, 0876-0901, 0926-0951, 0962, 0963. White:
5120-5125.

~ of debris; s = small; m = medium; 1 = large.

Orightness of debris arourrl neck; t=tight; vt=vex:y tight; ~ight hIt Id b~; l=loose.

.....
LV
00



139

'I'able-~I-4-.-S\lrm'niny-Qf-001!them-fur-seal-males-~ed-duri:ncJ--roundup

smveys st.Paul Islam, Alaska, 1986.

Tagged

IDeation survey date E:nt:.arqled COntrol

Reef 26 July 1 4
1 August 2 4
5 August 4 8

Total 7 16

Kitovi 22 July 1 3
31 July 3 3

4 August 0 0
Total 4 6

I1lkani.n 31 July 2 4
4 August 2 4

Total

Polovina 22 July 4 8
4 August 4 8

Total 8 16

Little Polovina
3 August 0 0

Morjovi 30 July 3 5
4 August 0 2

Total 3 7

vostochni 30 July 0 2
31 July 3 14

4 August 0 0
5 August 1 2

Total 4 18

Zapadni 25 July 6 14
1 August 6 12
8 August 4 8

Total 16 34

Little Zapadni
27 July 2 6

2 August 0 0
Total 2 6
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Table C-14. -continued.

Tagged

Location SUZVey date Ent:an:Jled Control

zapadni Reef
16 July 0 0
27 July 0 2

2 August 1 2
Total 1 4

Tolstoi 23 July 4 8
29 July 2 4

3 August 6 12
7 August 1 2

Total 13 26

Zolotoi sarx1s
22 July 2 6
29 July 0 0

5 August 0 0
Total 2 6

Go:riJatch 23 July 4 12
1 August 2 6
6 August 0 0

Total 6 18

Grcm:l Total 70 165
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Table~--=Bm::ent-of-harvestable-siz;e-male-nortbenl-furseals
that were observed entan;}led or scarred from previous
entanglement durirg rourxiup sw:veys, st. Paul Island,
Alaska, 1986.

Nl.mter of males

Rookery sampled Entangled (%) With scars (%)

Reef 2,898 11 (0.38) 6 (0.21)
Kitovi 1,003 3 (0.30) 0 (0.00)
I1Jkanin 710 5 (0.70) 2 (0.28)
Polovina 1,401 9 (0.64) 2 (0.14)
Little Polovina 96 0 (0.00) 0 (0.00)
Morjovi 814 5 (0.61) 2 (0.25)
Vostochni 2,967 7 (0.24) 3 (0.10)
Zapadni 4,689 17 (0.36) 3 (0.06)
Little Zapadni 820 4 (0.49) 5 (0.61)
zapadni Reef 550 2 (0.36) 0 (0.00)
Tolstoi 4,305 20 (0.46) 5 (0.12)
Zolotoi sarns 823 4 (0.49) 4 (0.49)
Gol:batch 1;496 8 (0.53) 0 (0.00)

Total 22,572 95 (0.42) 32 (0.14)
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Table C-16-summary of material observed ent:.an;Jled on male northern
fur seals, st. Paul Islani, Alaska, 1986. A dash
irxlicates no data.

Type of material Number of males
entarxJled (% of total)

Average stretch mesh
(st.aroaJ:d deviation)

Gray trawl net 34 (26.6) 22.0 em (3.0 em)

Green trawl net 33 (25.8) 20.0 em (4.0 em)

Blue trawl net 7 (5.5) 19.5 em (1.5 em)

White trawl net 5 (3.9)

Oran:Je trawl net 3 (2.3) 16.0 em (3.0 em)

Black trawl net 1 (0.8)

Yellow trawl net 1 (0.8)

Rope or twine 20 (15.6)

Pac:k:in; barns 18 (14.1)

Monofilament gillnet 2 (1.6) 10.0 em (2.0 em)

other 4a (3.1)

a1 ri.n;J of pup skin, 1 piece of clear sheet plastic, 1 piece of brown
webbing, 1 piece of black TV cable.
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- Table C-17.-Sighcings of tagged northern fur seals-,--St-;- PauJ: Island-,
Alaska, 1986. A dash inticates no data.

Left Right Debris
tag Tag tag resight
no. color no. tate location status Sex

blue 549 23 sept. Reef
none orange 0060 1 Aug. Zapadni Reef n m

green 865 12 oct. Erglish Bay
182 yellow not seen 5 Aug. Zapadni Reef
302 pink not seen 23 sept. Tolstoi f
405 pink not seen 15 oct. Kitovi f
441 blue 441 22 July Zolotoi sarrls m
448 orange present 15 oct. Kitovi m
481 blue 481 1 Aug. Reef m
481 blue 26 July Reef m
532 blue 532 23 July Gorbatch m
534 blue 26 July Reef m
534 blue 22 July Zolotoi sarrls m
555 blue 31 July Vostochni m
559 blue 1 Aug. Gorbatch m
564 blue 22 July Zolotoi Sands m
573 blue none 25 July Zapadni m
579 blue 1 Aug. Zapadni m
589 blue 589 15 oct. zapadni Reef f
591 blue not seen 29 Aug. Zapadni Reef f
592 blue 592 26 Aug. Zapadni Reef f
592 blue 592 27 Aug. Zapadni Reef f
592 blue 592 28 Aug. zapadni Reef f
592 blue not seen 17 Aug. Zapadni Reef f
593 blue not seen 7 Aug. Zapadni Reef
593 blue 593 24 sept. Zapadni Reef f
595 blue not seen 12 Aug. Zapadni Reef f
595 blue 595 22 sept. Zapadni Reef m
599 blue not seen 9 Aug. Zapadni Reef
599 blue not seen 11 Aug. Zapadni Reef
742 orange 742 25 sept. Zapadni Reef m
788 orange 748 23 sept. Polovina Cliffs m
812 pink 811 29 July Tolstoi m
813 pink 814 23 sept. Tolstoi Cliffs
826 green 826 5 Aug. Zapadni Reef f
826 green 18 July Zapadni Reef f
826 green 826 28 sept. Zapadni Reef f
827 green 827 20 Aug. Vostochni
830 green not seen 17 Aug. Zapadni Reef f
831 pink 832 4 Aug. Illkanin m
831 green not seen 26 Aug. Zapadni Reef f
831 pink 832 3 Aug. Polovina m
832 green 19 July Zapadni Reef
832 green 832 25 sept. Zapadni Reef f
834 green not seen 7 Aug. Zapadni Reef
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Table C-17.--COntinued.

Left Right Debris
tag Tag tag resight
no. color no. D:1te Location status Sex

835 green 25 JUly Zapadni Reef f
835 green not seen 17 Aug. Zapadni Reef f
835 green not seen 25 Aug. zapadni Reef f
835 green 21 July Zapadni Reef
835 green 835 25 sept. Zapadni Reef f
836 green 18 July Zapadni Reef f
836 green 836 21 sept. Zapadni Reef f
837 green 837 22 sept. Zapadni Reef f
837 green not seen 27 Aug. Zapadni Reef f
838 green not seen 19 Aug. Zapadni Reef f
839 green 25 July Zapadni Reef
840 green not seen 17 Aug. Zapadni Reef f
840 green 18 July zapadni Reef f
840 green 840 29 sept. Zapadni Reef f
843 green not seen 11 Aug. Zapadni Reef
845 blue none 27 July Zapadni Reef m
846 green not seen 11 Aug. Zapadni Reef
846 green not seen 11 Aug. zapadni Reef f
846 green 846 5 oct. Zapadni Reef f
854 green not seen 21 Aug. Zapadni Reef f
854 green not seen 23 Aug. Zapadni Reef f
854 green not seen 12 Aug. Zapadni Reef f
854 green 854 29 sept. Zapadni Reef f
855 green not seen 12 Aug. Zapadni Reef f
855 green present 22 sept. Zapadni Reef f
861 green not seen 23 Aug. Zapadni Reef f
861 green 861 25 Aug. Zapadni Reef f
861 green not seen 26 Aug. Zapadni Reef f
861 green not seen 21 Aug. Zapadni Reef f
861 green not seen 19 Aug. Zapadni Reef f
861 green 861 24 sept. Zapadni Reef f
862 green 25 July Zapadni Reef
865 green 865 15 oct. Zapadni Reef f
875 green not seen 21 sept. Polvina
896 green 896 22 sept. Zapadni Reef f

0001 0rar¥3'e 0001 5 oct. En1lish Bay d m
0001 0rar¥3'e 0001 29 July Tolstoi d m
0007 0rar¥3'e 0007 21 sept. Polovina n m
0019 0rar¥3'e 0019 25 July Zapadni d m
0025 °ranJe not seen 12 Aug. Zapadni Reef n m
0027 0rar¥3'e 0027 23 sept. Tolstoi Cliffs n m
0031 orange 0031 24 sept. Reef n m
0042 orange 0042 4 Aug. Vost:odmi. n m
0043 °ranJe 0043 27 July Zapadni Reef n m
0043 orange not seen 5 Aug. Zapadni Reef n m
0046 orange 0046 8 Aug. Zapadni n m
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Table C-17.--COntinued.

Left Right Debris
tag Tag tag resight
no. color no. rate IJ::lcation status Sex

0047 orarge 0047 23 July Gorbatch d m
0058 orarge 0058 29 July Tolstoi d m
0058 oran;Je 0058 25 July Zapadni d m
0058 oran;Je 0058 27 July Little Zapadni d m
0065 oran;Je 0065 27 July Zapadni Reef d m
0070 orange 0070 27 July Little Zapadni n m
0075 oran;Je 18 July Vostodmi d m
0094 orarge 0094 31 July Kitovi n m
0094 oran;Je 0094 22 July Kitovi n m
0096 orange 0096 6 oct. Tolstoi d
0096 orange 0096 3 oct. Zapadni d m
0098 orange 0098 29 July Tolstoi n m
0098 orange 0098 7 Aug. Tolstoi n m
0099 oran;Je 0099 27 July Little Zapadni d m
0106 oran;Je 0106 22 July Polovina n m
0116 orarge 0116 26 July Reef n m
0119 oran;Je 0119 19 July Reef d m
0121 oran;Je 0121 8 Aug. Zapadni n m
0123 oran;Je 0123 22 July Polovina n m
0124 orange 0124 8 Aug. Zapadni n m
0142 orange 0142 17 Aug. Zapadni n m
0157 oran;Je 25 Aug. Zapadni Reef n m
0160 orange 0160 25 July Zapadni n m
0163 orange 0163 22 July Kitovi n m
0168 oran;Je 11 July Polovina n m
0169 oran;Je none 29 July Tolstoi n m
0176 orange 0176 19 Aug. Polovina n m
0184 orange 0184 31 July Vostochni n m
0187 oran;Je 0187 4 Aug. Vostodmi n m
0191 orange 0191 29 July Tolstoi n m
0195 orange 0195 4 Aug. Vostochni n m
0202 orange 0202 4 Aug. Morjovi d m
0207 orange 0207 16 Aug. Vostodmi d m
0211 orange 0211 22 July Zolotoi saros d m
0212 orange 0212 30 July Vostodmi n m
0212 orarge 0212 4 Aug. Vostodmi n m
0213 orange 0213 6 oct. Tolstoi d m
0213 orange 0213 31 July Vostochn.i n m
0219 orange 0219 7 Aug. Tolstoi n m
0219 orange not seen 19 Aug. Zapadni Reef n m
0227 orange 0227 4 Aug. I.ukanin n m
0231 orange 0231 26 July Reef n m
0231 orange 0231 1 Aug. Reef n m
0232 orange 0232 17 Aug. Zapadni n m
0234 orange 0234 8 Aug. Zapadni n m
0236 orange 0236 23 July Tolstoi d m
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Table C-17.--COntinuecl.

left Right Debris
tag Tag tag resight
no. color no. Date IDeation status Sex

0239 oran;}e 0239 29 July Tolstoi d m
0239 oran:Je 0239 7 Aug. Tolstoi n m
0245 oran;}e 0245 25 July Zapadni n m
0326 oran;}e 0326 28 Aug. sea. Lion Rock d m
0326 oran;}e 0326 29 Aug. :Reef d m
0330 oran;}e 0330 16 Aug. :Reef n
0330 oran;}e 0330 23 sept. :Reef
0330 oran;}e 0330 17 Aug. :Reef
0333 oran;}e 0333 22 Aug. :Reef d
0337 oran;Je 0337 27 July Zapadni :Reef m
0342 orarge 0342 1 Aug. :Reef m
0343 oran:Je 0343 1 Aug. :Reef m
0345 orarge 0345 26 July :Reef m
0346 orarge 0346 26 July :Reef m
0348 oran;}e 0348 1 Aug. GortBtch m
0352 orarge 0352 23 July GortBtch
0353 oran;re 0353 17 Aug. :Reef
0357 oran;}e 0357 25 July Zapadni m
0360 oran;re 0360 25 July zapadni m
0360 oran;re none 29 July Tolstoi m
0360 orarge 0360 27 July Little Zapadni m
0361 orarge 0361 25 July Zapadni m
0362 oran;re 0362 29 July Tolstoi m
0364 orarge 0364 29 July Tolstoi m
0367 orarge 0367 25 July Zapadni m
0368 orarge 0368 25 July Zapadni
0368 orarge 17 Aug. Zapadni
0368 oran;re none 27 July Little Zapadni m
0369 oran;re 0369 29 July Tolstoi m
0370 oran;re 0370 25 July Zapadni m
0372 orarge 0372 23 July GortBtch m
0374 oran:Je none 26 July Reef m
0375 oran;re none 25 July Zapadni m
0375 orarge none 27 July Little zapadni m
0376 orarge 0376 25 July Zapadni m
0376 oran;re none 27 July Zapadni Reef m
0376 oran;re 0376 17 Aug. GortBtch
0377 orange 0377 25 July Zapadni m
0377 oran;re 0377 29 July Tolstoi m
0382 oran:Je 0382 22 Aug. :Reef
0389 orange 0389 22 Aug. Vostochni d
0390 orarge none 29 July Tolstoi m
0395 oran;re 0395 27 July Zapadni :Reef m
0397 orarge 0397 1 Aug. Zapadni m
0400 oran;re 0400 1 Aug. Zapadni m
0401 orange 0401 17 Aug. Zapadni
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----Table e-l-7.~ntinued.

Left Right Debris
tag Tag tag resight
no. color no. ~te Location status Sex

0403 oran:Je 0403 27 July Little Zapadni m
0404 oran;e 0404 1 Aug. zapadni Reef
0405 oran:Je 0405 17 Aug. Reef
0405 oran;e 0405 27 July Zapadni Reef m
0406 oran;e 0406 29 July Tolstoi m
0406 orarge 0406 7 Aug. Tolstoi m
0411 orarge 0411 16 oct. Reef
0412 oran;e 0412 22 Aug. Reef
0414 oran;e 0414 4 Aug. I1lk:anin m
0416 orarge 0416 17 Aug. zapadni
0419 orange 0419 29 July Tolstoi m
0435 orange 0435 17 Aug. Reef
0440 oran;e 0440 4 Aug. vostodmi m
0442 orange 0442 5 Aug. Morjovi m
0443 oran:Je not seen 14 oct. Polovina Cliff
0445 oran:Je 0445 4 Aug. Vostodmi m
0446 oran:Je 0446 3 Aug. Polovina m
0448 oran:Je 0448 15 oct. Kitcwi
0449 oran;e 0449 5 Aug. vostodmi m
0450 oran:Je 0450 5 Aug. vostodmi m
0458 orange 0459 12 oct. Reef
0482 oran:Je 0483 4 Aug. vostodmi m
0487 orange 0487 6 oct. Tolstoi
0503 orarge 0503 4 Aug. Vostodmi m
0504 oran:Je 0504 16 oct. Reef
0506 oran:Je 0506 5 Aug. Vostodmi m
0507 orange 0507 5 Aug. Vostodmi m
0508 oran:Je 0508 1 Aug. Zapadni m
0509 oran:Je 0509 4 Aug. I1lk:anin m
0514 orange 0514 4 Aug. I1lk:anin m
0514 oran:Je 0514 3 Aug. Polovina m
0515 oran:Je 0515 28 sept. Kitcwi
0516 oran:Je 0516 4 Aug. Kitovi m
0517 orarge 0517 4 Aug. Kitcwi m
0520 orange present 29 sept. GOl:hatch d
0590 oran:Je 0591 17 Aug. Zapadni
0592 oran:Je 0593 6 Aug. Tolstoi
0596 orange 0597 17 Aug. Zapadni Reef d
0604 orange 0605 17 Aug. Zapadni
0608 orarge 0609 17 Aug. Zapadni
0620 orange 0621 24 sept. Reef
0666 orarge 0667 24 Aug. vostodmi d
0682 oran:Je 0683 22 Aug. vost:ochni. d
0690 orarge 0691 25 Aug. Polovina d
0698 oran:Je 0699 24 Aug. Vost:ochni. d
0718 oran:Je 0719 22 sept. I1lk:anin
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Table C-17.--COntinued.

Left Right Debris
tag Tag tag resight
no. color no. Date Location status sex

0736 oran;e 0737 28 sept. Reef
0738 oran;e 0739 28 sept. Reef
0742 oran;e 0743 27 sept. Zapadni Reef
0742 oran;e present 25 sept. Zapadni Reef
0789 oran;e 0788 23 sept. Polovina Cliff d
0794 oran;}e 0795 28 sept. Reef d
0800 oran;e 0801 29 sept. Gort>atch d
0808 oran;e 0809 29 sept. Gort>atch d
0914 oran;}e 0915 12 oct. Tolstoi sarx1s
0960 oran;e 0961 17 oct. vostoc:hni
0990 oran:Je 0991 15 oct. Zapadni Reef d
0996 orarqe 0997 16 oct. Polovina m
1592 yellow 4 Aug. vostoc:hni m
2041 green 2041 5 Aug. Reef m
2041 blue 1 Aug. Reef m
2054 blue 22 July Polovina m
2061 blue 2061 31 July vostoc:hni m
2061 green 2061 4 Aug. vostoc:hni m
2712 yellow 2712 29 Aug. Zapadni Reef f
2712 yellow 2712 8 oct. Zapadni Reef f
2806 white 2806 23 July Kitovi f
2813 white 2813 23 July Kitovi f
2813 yellow 2813 15 oct. Kitovi f
not seen yellOW' 2818 30 sept. Tolstoi f
5002 white 5002 24 sept. Zapadni Reef f
5004 white 25 July Zapadni Reef
5004 white 5004 26 Aug. Zapadni Reef f
5004 white 5004 21 sept. Zapadni Reef f
5006 white 29 July Zapadni Reef f
5010 white not seen 7 Aug. Zapadni Reef
5010 white 18 July Zapadni Reef f
5010 white 5010 2 oct. Zapadni Reef
5019 white 5019 22 sept. Zapadni Reef f
5019 white 5019 7 Aug. Zapadni Reef f
5019 white 5019 17 Aug. Zapadni Reef f
5019 white 5019 26 Aug. Zapadni Reef f
5019 white 5019 27 Aug. Zapadni Reef f
5019 white 5019 28 July Zapadni Reef f
5020 white 5020 2 oct. Zapadni Reef f
5021 white 5021 19 July Zapadni Reef
5021 white 5021 28 Aug. Zapadni Reef f
5021 white 5021 29 sept. Zapadni Reef f
5021 white 5021 28 sept. Zapadni Reef f
5021 white 5021 17 Aug. Zapadni Reef f
5025 white 5025 28 July Zapadni Reef f
5034 white 5034 7 Aug. Zapadni Reef f
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Table C-17.--continued.

Left Right Debris
tag Tag tag resight
no. color no. Date Location status sex

5035 white 5035 27 Aug. zapadni Reef f
5036 white 5036 19 July zapadni Reef
5039 white 5039 1 Aug. Zapadni Reef
5040 white not seen 23 Aug. Zapadni Reef f
5040 white not seen 27 Aug. Zapadni Reef f
5040 white not seen 7 Aug. Zapadni Reef
5046 white 5046 8 oct. Zapadni Reef
5047 white not seen 21 Aug. Zapadni Reef f
5050 white not seen 10 Aug. Zapadni Reef
5050 white 25 July Zapadni Reef
5050 white 5050 26 Aug. Zapadni Reef f
5077 white 5077 6 Aug. Zapadni Reef
5078 white 5078 28 July Zapadni Reef f
5080 white 22 July Zapadni Reef
5104 white 5104 29 Aug. Reef
5109 white 5109 29 Aug. Reef
5128 white 5128 5 Aug. Reef m
5132 white 5132 5 Aug. Reef m
5133 white 5133 29 Aug. Reef
5148 white 5148 21 sept. zapadni Reef
5149 white 5149 29 Aug. Reef
5154 white 5154 2 oct. Little Zapadni
5154 white not seen 12 Aug. Zapadni Reef m
5159 white 5159 5 Aug. Zolotoi 5arrls m
5161 white 5161 4 Aug. Wkanin m
5161 white 5161 17 Aug. Go:d::atch
5161 white 5161 5 Aug. Zolotoi 5arrls m
5164 white 5164 5 Aug. Reef m
5165 white 5165 4 Aug. I1.1kanin m
5171 white 5171 5 Aug. Zolotoi 5arrls m
5171 white 5171 6 Aug. GO:d::atch m
5172 white 5172 7 Aug. Tolstoi m
5174 white 5174 5 Aug. Reef m
5176 white 5176 7 Aug. Tolstoi m
5178 white 5178 5 oct. Tolstoi 5arrls
5179 white 5179 23 oct. Polovina Cliff
5179 white 5179 7 Aug. Tolstoi m
5181 white 5181 21 sept. Polovina Cliff
5182 white 5182 7 Aug. Tolstoi m
5184 white 5184 7 Aug. Tolstoi m
5201 white 5201 24 July Kitovi f
5202 white 5202 18 July Kitovi f
5202 white 5202 7 oct. Kitovi f
5203 white 5203 3 oct. Kitovi f
5204 white 5204 19 July Kitovi f
5204 white 5204 15 oct. Little Zapadni
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Table C-17.--COntinued.

Left Right Debris
tag Tag tag resight
no. color no. D3.te Location status Sex

5208 white 5208 11 JUly Kitovi f
5208 white 5208 22 sept. Kitovi f
5218 white 15 July Kitovi f
5223 white 5223 7 oct. Kitovi f
5232 white 5232 19 July Kitovi f
5235 white 5235 19 JUly Kitovi f
5809 yellCM 5809 23 JUly Tolstoi m
5840 yellCM 5840 31 July Vostochni m

white 405 19 July Kitovi f
white 5020 22 July zapadni Reef
pink 788 17 July Reef m

MC1488 lIDI'le1 none 22 JUly Zolotoi sarxls m
MC2631 IOOnel none 27 July zapadni Reef m
MC3214 lOOl'le1 MC3214 17 Aug. Zapadni
MD1312 monel none 4 Aug. Morjovi m
MD1462 IOOne1 MD1462 20 Aug. Vostochni
MD671 nonel 18 JUly Vostochni m
TC1064 IOOnel none 25 July Zapadni m
'IM8165 lOOl'le1 'Dm165 4 Aug. Polovina m
'IM9171 nonel 'IM9171 6 Aug. Gortatch m
'IM9240 IOOnel none 4 Aug. Illkani.n m
XM9453 m:mel 19 JUly Zapadni Reef f
YM4849 IOOnel YM4849 20 Aug. Vostochni
YM562 monel 1 Aug. Reef m
bA223 monel bA223 22 Aug. Reef
bA462 monel none 29 July Tolstoi m
be17 monel none 1 Aug. Zapadni m
bC2667 IOOne1 none 3 Aug. Polovina m
bD1830 monel bD1830 19 Aug. Polovina
bd2120 monel present 12 oct. Tolstoi sarxls m
m::2832 ItDne1 none 29 July Tolstoi m
m::2999 IOOnel 29 JUly Tolstoi m
not seen white 5010 29 Aug. Zapadni Reef f
not seen white 5223 7 oct. Kitovi f
not seen white 5015 9 Aug. Zapadni Reef
not seen green 879 26 Aug. Zapadni Reef f
not seen white 5077 26 Aug. Zapadni Reef f
not seen pink 405 15 oct. Kitovi f
none orarge 0157 27 sept. Zapadni Reef n m
none ItDne1 021564 6 oct. Tolstoi f
none blue present 23 July Tolstoi m
none yellCM 2442 3 Aug. Polovina m
none IOOnel 'IM9771 3 Aug. Polovina m
none orange 0060 2 Aug. Zapadni Reef n m
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'rable-e--1-1-.---continued.

Left Right Debris
tag Tag tag resight
1'10. color 1'10. I:':Bte Location status Sex

tag white 5148 21 sept. zapa.dni Reef
tag m:mel 'lM9880 5 Aug. Reef m
ym3957 lOOl'le1 27 July Zapadni Reef m
S-1074 m::mel. none 30 sept. Tolstoi f
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Table C-18.-summary of 1986 resight:in3s of male northern
fur seals that were tagged with orange Allflex
tags in 1985, st. Paul Islan:i, Alaska. a

1985-tagged controls 1985-tagged entangled seals
resighted in 1986 resighted in 1986

No debris With debris Total No debris With debris Total

on effortb 31
Off effortC 6

o
o

31
6

1
o

7
4

8
4

Tag numbers:
No debris With debris No debris With debris

0007,0025
0027,0031
0042,0043
0046,0060
0070,0094
0098,0106
0116,0121
0123,0124
0157,0160
0163,0168
0169,0176
0184,0187
0191,0211
0212,0213
0219,0227
0231,0232
0234,0236
0239,0245
0142

0195 0001,0019
0047,0058
0065,0075
0096,0099
0119,0202
0207

aIn 1985, 85 ent.an;led an:i 176 control subadnlt males were tagged.

bsystematic surveys (l:"OUl'Xiups) corxlucted specifically for observing
tagg'ed seals.

CSmveys comucted opportunistically during beach-walk surveys of
rookeries am harxting grollOOs.
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----------''I'able-G-19-.-~i.st_ies-of-entan:Jled-subadult---male-northem,.,c----------­

fur seals tagged with oran:Je Allflex tags in 1985 and
resighted in 1986, st. Paul Islam, Alaska.

When tagged in 1985 When resighted in 1986

Tag No. Debris Debrisa Tigh,t- Wol1rxi Debris Debris Tight- Wourrl
type size neSsb degreec type size ness degree

0001 White
baIXi

s t No debris

0019 poly- s
line/gill
net

t same same vt

0047

0058

0065

0075

0096

0099

0119

0195

white
line

green
trawl

white
baIXi

blue
trawl

green
baIXi

gray
line

green
trawl

oran:Je
line

s

s

s

m

s

s

m

s

t 360 0

tnb 0

t 0

I 0

t 180 0

t 0

o

same

No debris

same

Debris present

Debris present

same

Debris present

No debris present

0202 green
trawl

m tnb o same same vt

0207 gray
trawl

s tnb o Debris present

Cis = <150 grans of debris; m = 150-500 grans of debris

bt = debris attached tightly; tnb = debris tight but not binting.
vt = debris attached very tightly.

COPen wound alonJ point of entanJlement expressed as degree of a
circle.
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Table C-20.--Entangled northern fur seal females and pups tagged with white
Allflex a tags, St. Paul Island, Alaska, 21 September-18 October 1986.
A dash indicates no data.

Debris
Stretched

Tag Number Vibrissae mesh Di am.
Date Location Left Right col orb Sex Type Color (em) (mm)

15 Sept. Morjovi 0787 0786 Pup F Trawl White 19.0 3.0
21 Sept. Polovina 5501 5502 Black F Trawl Blue
25 Sept. Zapadni Reef 5504 5503 Pup F Trawl Blue 15.0 5.0
28 Sept. Reef 5505 5506 White F Twine Yellow
28 Sept. Reef 5507 5508 Black F Monofilament 0.5
28 Sept. Ree 5509 5510 Mixed F Line Red
28 Sept. Reef 5511 5512 Black F Line Green/Yellow
29 Sept. Gorbatch 5513 5514 White F Band Yellow
29 Sept. Gorbatch 5515 5516 Black F Monof i lament 5.5 0.5

2 Oct. Little Zapadni 5517 5518 White F Trawl Orange
2 Oct. Little Zapadni 5519 5520 Pup F Band Yellow
2 Oct. Little Zapadni 5521 5522 Mixed F Trawl Grey 27.0 2.5
3 Oct. Zapadni 5523 5524 Pup M Trawl Orange 18.0 4.0
3 Oct. Zapadni 5525 5526 Pup F Trawl Green 21 .0 3.0
3 Oct. Zapadni 5527 5528 Black F Twine White
4 Oct. Zapadni Reef 5529 5530 Pup M Trawl Grey
5 Oct. Zapadni Reef 5531 5532 Black F Trawl White 18.0 3.5
5 Oct. Zapadni Reef 5533 5534 Pup F Li ne White
5 Oct Zapadni Reef 5535 5536 Pup F Trawl Grey
5 Oct. English BlIY 5537 5538 Black F Trawl Green 23.0 3.0
6 Oct. Tolstoi 5539 5540 Pup M Cloth White
6 Oct. Tolstoi 5541 5542 Pup F Trawl Green 16.0 3.0
6 Oct. Tolstoi 5543 5544 Blllck F Trawl Green 3.5
7 Oct. Kitovi 5545 5546 Mixed F Trawl Grey 22.0 3.0
7 Oct. Kitovi 5547 5548 Pup M Trllwl Blue 16.0 5.0
8 Oct. Morjovi 5549 5550 Black F Unknown

10 Oct. Vostochni 5551 5552 Mixed F Monof i lament 11 . 0 0.5
10 Oc t. Vostochni 5553 5554 Blllck M Line White
10 Oct. Polovina Cliffs 5555 5556 Black F Trawl Blue 20.4 4.0
14 Oct. Polovina Cliffs 5557 5558 Mixed F Trawl Grey 22.0 2.5
14 Oct. Polovina Cl Hfs 5559 5560 Black F Li ne Grey
14 Oct. Polovin 5561 5562 Mixed F Line Green 3.5
14 Oct. Polovina 5563 5564 Pup M Trawl Orange 17.0 3.5
14 Oct. Polovina 5565 5566 Black F Band Ye l low
14 Oct. Polovina 5567 5568 Pup M Trawl Green 22.0 3.0
15 Oct. Little Zapadni 5569 5570 Black F Trawl Green 21 .0 3.0
15 Oct. Little Zapadni 5571 5572 Black F Trawl Grey 3.0
15 Oct. Zapadni Reef 5573 5574 White F Band Ye l low
18 Oct. Ardiguen 5575 5576 Pup 14 Trawl White 16.0 3.0

a pup Nos. 0787-0786 was tagged prior to beginning of survey wit h orange Allflex
tag.

bPup vibrissae color is black.



Table C-21.--Entangling debris on northern fur seal pups and females based on vibrissae color,
St. Paul Island, Alaska, September-October 1986.

Female vibrissae color

Debris type Black Percent Mixed Percent White Percent Total Percent Pup Percent

Trawl web 12 50.0 6 50.0 12.5 19 43.2 16 64.0

Trawl line 2 8.3 2 16.7 12.5 5 11.3 5 20.0

Twine 4.2 2 16.7 12.5 4 9.1 0 0.0

Monofilament 4 16.7 8.3 0 0.0 5 11. 3 0 0.0

Packing bands 2 8.3 0 0.0 2 25.0 4 9.1 4.0 ......
U1
lJ1

Plastic 0 0.0 0 0.0 0 0.0 0 0.0 2 8.0

Cloth 0 0.0 0 0.0 0 0.0 0 0.0 4.0

Unknown 3 12.5 8.3 3 37.5 7 16.0 0 0.0

24 12 8 44 25



Table C-22.--entangled northern fur seal females observed and tagged, St. Paul Island, Alaska, September -
October 1986.*

Tag number Vibrissae Debris type Debris
Rookery left Right color and color mass ~ound

lukanin white Not evident 360· deep
Polovina Cliffs white Not evident 180· deep
Polovina Cliffs white Gray trawl Mediull 360· deep
Reef 5505-5506 white Yellow twine Small 360· deep
Gorbatch 5513-5514 white Yellow band Small 180· depp
little Zapadni 5517-5518 white Orange line Saall 360· deep
Zapadni Reef white Not evident 360· deep
Zapadni Reef 5573·5574 white Yellow band Sliall 360· deep
Tolstoi .ixed Green trawl Mediull 180· deep
Tolstoi Ilixed Olive trawl Medium 360· deep
Reef 5509-5510 mixed Red twine SAlall 300· open ~

Reef 5511·5512 mixed Green/yellow twine Small 220· lJ1open 0'\
Reef lIixed Gray trawl none
Polovina Cliffs 5561-5562 mixed Green line Small none
little Zapadni 5521-5522 lIixed Gray trawl Mediua none
Kitovi 5545·5546 mixed Gray trawl Small 360· open
Vostochni 5551-5552 mixed Monofilament Small 300· open
Polovina Cliffs 5557-5558 mixed Gray trawl large none
Zapadni Reef mixed Not evident 360' deep
Gorbatch Ilixed Yellow line Sliall 360· open
Polovina 5501·5502 black Blue line Small 360· deep
Zapadni Reef black Gray trawl Medium none
Tolstoi black Blue trawl Medium 10'
Polovina Cliffs black Gray trawl Medium none
Polovina black Gray trawl Medium none
Zapadni Reef black Monofilament Small 100'
Tolstoi black Monofilament Small none
Tolstoi black Yellow band Sma II none
Reef 5507-5508 black Monof i lament Small 10·
Gorbatch 5515-5516 black Monofilament Small 10·



Table C-22.--Continued.

Rookery

Tolstoi
lapadni
lapadni Reef
English Bay
Tolstoi
Pt. South
Morjovi
Vostochni
Polovina Cliffs
Polovina
lapadni Reef
little lapadni
little lapadni
Ardiguen

Tag nUlllber
left Right

5527-5528
5531-5532
5537- 5538
5542-5544

5549-5550
5555-5556
5559-5560
5565-5566

5569-5570
5571-5572

Vibrissae Debris type Debris
color and color mass Wound

black Not evident Small 180'
black White twine Small none
black White trawl Medium none
black Green trawl SlIIall O'
black Green trawl Sliall none
black Green trawl Sma II none
bLack Not evident Small 350'
black Blue trawl large none
black Grey line Small 360'
black Yellow band Small none
black Not evident SlIlall 360'
black Green trawl Mediull none .....

01
black Gray trawl Mediull 180' -....J

black Blue trawl SAlall 360'

* Tagged with white Allflex tags.
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APPENDIX D

scientific staff engaged in northern fur seal research in 1986.

National Marine Manunal laboratory (NMML)
Howard W. Braham, Director

Robert V. Miller, Deputy Director
Cllarles W. Fowler, Manager, Fur seal Program

Nane

Pennanent

Jolm L. Bengtson
laurie L. Briggs
Hiroshi Kaj i.mura
Patrick Kozloff
Roger L. Gentry
Michael E. Goebel
Robert L. DeIon;J
George A. Antonelis, Jr.
'nlamas R. Ioughlin
Michael A. Perez
Anne E. York

Jason Baker
werrly E. Roberts
Richard L. Merrick
Steve 0Slnek
Sharon Melin
Alton Roppel
Pat Gearin

Affiliation

NMML
NMML
NMML
NMML (resigned)
NltIt!L
NMML
NftftL
NMML
NMML
NMML
NMML

Assigrnne.nt

Population Assessment
Population Assessment
Population Assessment
Population Assessment
Behavior an:! Biology
Behavior an:! Biology
E:ntan::Jlement & Feeding Behavior
Foragirg Behavior & Food Habits
Pelagic Studies and Biology
Pelagic Studies and Biology
Population Dynamics

Tooth Studies
Behavior an:! Biology
Pelagic Studies and Biology
Population Assessment
Popllation Assessment
Population Assessment
Behavior an:! Entanglement

Brent stewart

Gene Berry
roug Skilling
Robin Brown

Steve Jeffries

IeighCox

Hubbs Marine Research
Inst., san Diego, CA

Oregon state University
oregon state University
oregon state Dept. of

Game
Wash.in;Jton state Dept.

of Game
Natl. Park 5e1:Vice,

C11annel IslarDs
National Park

E:ntan::Jlement studies

Pup Tagging Project
Pup Tagging Project
Pup Tagging Project

Pup Tagging Project

Pup Tagging Project
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APPENDIX 0 (Continued)

Name Affiliation Assignment

Tam Cox Natl. Park service, Pup Taggin3' Project
Channel Islarx:is
National Park

Reger Hill Wildlife eatplters Ent.an}lement studies

SUe Hill Wildlife eatplters Entan;Jlement studies

Terl:y Spraker Colorado state university Mortality Studies

Darlene Deghetto Colorado state University Mortality Studies

Norihisa. Baba Far seas Fish. Res. Ent.an}lement studies
Iab, Japan

Kazuhiro Mizue university of Nagasaki, Heavy Metals study
Japan

aFinanced wholly or in part by the National Marine Mammal laboratory or
other agency.








