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Population estimates of marine mammals in the Bering Sea (BS). Estimates may
also include counts from Bristol Bay (BB), Cook Inlet (CI), Gulf of Alaska (GOA), rangewide
Alaska south of the Bering Sea (AK), or North Pacific (NP) surveys as noted. Estimates were
obtained from 1994 stock assessment summaries by the National Marine Mammal

Laboratory. -
Species population region
'Steller sealion 49,130 AK
’northern fur seal 984,000 NP and BS
harbor seal 25,183 GOA and BS .
spotted seal 3,548 BS, AK coast
bearded seal NA BS '
ringed seal NA BS
ribbon seal NA BS
walrus 201,039 rangewide
sea otter NA AK
minke whale
beaked whale NA BS
beluga whale 1,000 BB

- killer whale NA BS
harbor porpoise 4,946 BB, CI
Dall's porpoise 1,800 - BS
gray whale 20,869 E.NP
*humpback whale 1,407 E.NP
’northern right whale NA NP
’bowhead whale 8,000 W. Arctic
3fin whale NA- BS
3sperm whale NA BS,ENP

status

declining
stable
declining
unknown
unknown
unknown -
unknown

stablé ‘

healthy

unknown
unknown
unknown
unknown
unknown
increasing
unknown
declining

increasing

unknown
unknown

'threatened under the Endahgered Species Act.
*depleted under the Marine Mammal Protection Act
3¢ndangered under the Endangered Species act
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-Censuses of California sea lions by sex and age at Los Islotes.

Adult Subadult Miscel-
Date males males Females Juveniles Pups laneous Total
1978
25 Jun 8 25 107 18 26 2 186
23 Jul 6 8 75 9 19 117
31 Jul 6 12 122 16 13 3 172
18 Aug 14 17 101 3 23 : 160
5 Sep 8 28 78 17 18 149
24 Sep 4 28 74 11 19 2 138
15 Oct 9 24 33 8 13 109
26 Oct 6 30 58 13 21 130
1 Nov 7 38 80 10 29 164
19 Nov 9 31 51 11 37 5 144
11 Dec 4 76 82 16 17 195
1179
13 Jan 6 38 46 8 28 126
18 Feb 12 43 78 10 21 164
11 Mar 6 48 31 5 20 110
3 Apr ‘ 7 26 56 9 22 14 134
13 May 11 25 39 27 43 145
30 May 7 16 -39 11 1 94
3 Jun 15 12 17 10 2 56
17 Jun 12 10 85 15 20 142
29 Jun 9 12 67 3 30 123
3 Jul 8 8 74 32 35 157
10 Jul 8 4 : 71 27 39 8 157
4 Aug 12 8 114 33 31 198
11 Aug 13 33 109 17 37 209
8 Sep 19 25 119 ; 15 27 205
30 Sep 11 32 41 16 21 9 130
28 Oct 5 39 25 8 ' 35 4 116
16 Dec 14 100 39 18 30 201
1980
22 Jan 12 79 36 19 11 157
30 May 14 17 35 16 82
23 Aug 6 35 54 26 38 159
20 Sep 9 57 71 12 13 162
18 Oct S 76 50 13 30 174
1 Nov 8 38 21 22 19 22 130
1 Dec 12 62 15 6 25 8 128
1981 . ‘
18 Jan 13 88 19 13 20 35 188
5 Feb 17 52 22 29 16 40 176
22 Feb 4 22 11 3 9 4 53
13 Mar 8 47 15 18 10 ' 98
28 Mar 14 64 53 8 14 7 160
S Apr 15 51 66 11 13 25 181
15 Apr 9 22 30 i1 25 7 104
14 May 11 14 58 4 5 92
7 Jul 10 13 63 18 29 133
6 Sep 10 33 38 , 26 22 129
11 Oct 9 38 58 - 30 40 175
14 Nov 5 45 29 2 4 18 103
19 Dec 6 75 62 11 15 5 174
ﬂumues
etal, 483
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+ -=Censuses of sea lion colonies in the Gulf of California and Pacific Coast of Baja Californiq
Sur, :
Adult  Subadult Miscel-
Locality Date males males Females  Juveniles Pups laneous Total
Farallon de
Topolobampo 21 Apr 1979 116 34 348 72 223 30 843
Farallon de
Topolobampo 21 Jun 1981 7 4 138 36 73 80 358
Farallon de .
Topolobampo 20 Oct 1981 6 42 138 102 135 11 434
Farallon de
Topolobampo 29 Dec 1981 21 118 247 110 128 81 705
Farallon de
Topolobampo 16 Mar 1982 26 143 318 120 99 141 847
Farallon de
Topolobampo 26 Apr 1982 28 89 275 78 53 37 580
Farallon de
Topolobampo 29 Jun 1982 26 22 322 73 248 11 702
Punta Lobos! - 13 Jul 1979 3 3 35 14 55
Los Frailes 2 Jul 1980 2 13 8 9 32
Margarita! 14 Jul 1979 69 196 2,676 114 1,202 4,257
Punta Lobos 18 Jan 1982 6 7 10 S 1 1 30
San Lucas 19 Jan 1982 1 16 53 14 36
Los Frailes 20 Jan 1982 1 16 12 11 3 43
Sto. Domingo 20 Jan 1982 28 156 47 50 10 291
Los Islotes 26 Jan 1982 19 179 64 17 25 17 321
Isla Ana 15 Feb 1982 14 55 20 15 19 123
Isla Margarita 13 Mar 1982 46 976 294 211 241 320 2,288
San Esteban 2-3 Jul 1979 275 153 1,848 414 877 3,567
El Rasito - 4 Jul 1979 S 1 123 39 37 203
Los Machos 4 Jul 1979 61 65 709 58 431 1,324
Los Cantiles 5 Jul 1979 71 67 1,051 163 399 1,751
Roca Vela 5 Jul 1979 1 2 51 23 77
* Isla Granito 5 Jul 1979 47 34 514 233 358 v 1,186
San Esteban 16 Feb 1980 15 154 948 - 464 628 31 2,240
El Rasito 28 Feb 1980 3 5 36 20 10 23 97
Los Machos 1 Mar 1980 3 31 221 72 165 36 528
Los Cantiles 1 Mar 1980 25 148 463 109 229 21 995
Roca Vela 1 Mar 1980 2 32 13 2 1 50
Isla Granito 1 Mar 1980 2 93 202 42 140 479

! Censuses from Le Boeuf et al. (1979).
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Censuses of California sea lions (Zalophus californianus) at San Nicolas Island,.Ca‘\_

Sﬁwﬂb’ ANS 1980-1982.
e Subadult males/
AHEM ) /73({ Date Males females/juveniles Live pups Total
1980
3 Feb 186 4649 0 4835
9 Mar 195 5822 0 6017 .3
19 Apr 149 6260 4 6413
17 May 140 4096 34 4271
8 Jun 360 5205 1276 6841
6 Jul 284 7927 6096 14,307
12 Dec 232 3545 - 3777 ..
27 Dec 60 3615 - 3675
1981
10 Jan 62 3576 - 3638
23 Jan 75 3404 - 3479
6 Feb 74 3721 - 3795
19 Feb 148 4650 - 4798
21 Mar 119 5029 — 5148
3 Apr 201 6460 2 6663 .
*18 Apr 248 7703 0 7951
25 Apr 216 9244 5 9465
8 May 187 5572 0 5759
*16 May 153 5224 0 S31
22 May 157 5015 121 5293
12 Jun 925 10,204 3336 14,465
5 Jul 637 8668 6704 16,006
11 Jul 1437 8290 6626 16,353
24 Jul 458 7541 6676 14,654
7 Aug 33 4275 6370 10,678
- 22 Aug 19 5246 4851 10,116
Subadult Females/
males juveniles
1982 .
2 Jan 25 100 ‘ 3990 — 4115
9 Jan 29 182 3573 - 3784
15 Jan 43 209 6728 —_ 6980
22 Jan 43 285 5033 —_ 5361
29 Jan 62 196 4839 — 5097
6 Feb 69 276 3315 - 3660
12 Feb 122 342 5473 — 5937
19 Feb 131 280 5655 - 6066
26 Feb 105 577 6696 - 7378
9 Mar 70 431 6365 - 6966
13 Mar 43 407 6757 — 7207
10 Apr 35 245 6610 — 6890
11 May 43 231 . 4124 —_ 4424
18 May 42 205 3839 - 4109
29 May 90 194 5793 274 6381
12 June 261 10,845 3396 14,502 |
4 July 519 12,035 7738 20,292 -
1 Oct 0 43 3296 3790 7129
* Aerial survey; all others are ground counts.
%%
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The regional variation of the pupping season of the ice-breeding and the land-breeding harbour seals in the North Pacific
(Information cited by Bigg, 1969 (no author)) :

THE LAND-BREEDING HARBOUR SEAL

Western coast of North America

9. Early March to early April: in Nome
10. Apnl to May: in the north of the Pribilof Islands
11. Early May to?; 20 May to ?: in the Pribilof Islands
12. 5 May to 25 June: in Tugidak Island
13. Late May to late June: in the Copper, Stikine and Skeena Rivers
14. 24 June to 6 September: in the southeast of Vancouver Island
15. Mid August to early September: in McNeil Island
16. Late June to early August: in the Nisqually Flata
17. 12 May to?: in Willapa Bay.
18. Late April to early June: in Tillamouk Bay .
19. 24 March to 7 May: in Humbolt Bay
20. Late March to late May: in Afio Nuevo Island
21. Mid April to early May: in the Mugu Lagoon
8 March: in San Martin Island -
~s. Mid March: in the Bahia San Quintin

Alewiian Islands, Kurile Islands and Hokkaido

24. Late April to early May: in the Commander Islands

25. Early ‘April: in the Commander Islands (Marakov, 1968)

26. Mid May: in the Kurile Islands (Belkin, 1964)

27. Late March to mid Apsl: in the southern’ Kurile Islands .

28. Mid May to late May: in the southeast of Hokkaido (Naito and Nishiwaki, 1975)

S0l
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The suckling period of the harbour seal in the North Pacific

THE LAND-BREEDING RICHARDSI SEAL

N B LN -

3 to 4 weeks:
4 to 6 weeks:

6 weeks:
6 weeks:

5 to 6 weeks:

3 months:

4 to 6 weeks:

in Alaska (Bishop; cited from Bigg, 1969a)

in Washington State (Scheffer and Slipp, 1944)

in the Skeena River (Fisher, 1952) - »

in California (Finch: cited from Bigg, 1969a)

in southern Vancouver Island (Bigg, 1969a)

in the southern Kurile Islands (Belkin, Kosygin and Panin, 1969)

on the southeast coast of Hokkaido (Naito and Nishiw_ak@._ 1975) . '
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Aerial counts of harbor seals in the Columbia River at
haulout locatioms, April 8,

1980 to September 12, 1982

(pups in parentheses and included in the total).

JéFFKfiS/

Souch Baker Desdemona Taylor Crays Miller Green N. Hood;r_ Wallace
Dace Jetty Bay Sands Sands Bav Sands Islaad Island Island TOTAL
1980
Apr 8 -0 0 603 260 0 108 0 0 0 971
Apr 18 0 0 670 144 0 ] 0 0 0 814
Apr 25 0 0 884 210 0 88 0 0 0 1182
May 22 ) 0 372(3) 0 0 0 ] 0 372(3)
May 28 0 0 216(2) 0 ] 0 0 0 216¢2)
May 30 ] 1 222(4) 4 3 6(3) 0 0 236(7)
Jna 4 0 NS* 186(5) NS NS NS NS NS NS 186(5)
Juz 5 0 NS 191(4) 0 NS NS NS NS NS 191€4)
Jun 6 0 NS 103(1) NS WS NS NS NS NS 103()
Jun 19 8 s 168 Ns NS s NS Ns xS 168
Jul 17 NS NS 469(2) 6(1) 0 0 38(2) NS NS S14(5S)
Jul 18 NS NS 365 (1) o 0 % NS NS 420(1)
Aug 13 ] 7 153(1) 0 o 0 35 0 s 195(1)
Aug 14 3 NS 370 G ] 0 2 0 NS 405
Sep 12 NS NS 400 ** 7 4 0 26 us NS§ 437
Sep 13 4 NS 415 4 [} 0 21 NS NS 444
Oce 24 0 [/} 46 NS NS NS NS NS NS 46
Oct 25 ] 19 223 59 NS NS NS NS NS 301
Dec 16 0 0 301 174 0 46 [ 0 NS 521
1981
Jan 13 0 R 134 150 0 11 ] 72 87 566
Jan 14 0 Ns 178 218 ] 100 0 46 195 739
Mar 11 1 0 264 548 [ 82 0 3 () 898
Apr 7 [} NS 40 50 0 10 0 0 n 100
Apr 24 NS 0 538(1) 0 o k3 0 [\ 596(1)
Apr 29 0 NS 742 155 NS NS T NS NS NS 897
May 13 Ns NS 568(3) 0 0 0 H NS NS 568(3)
May 22 NS NS 389(4) 0 0 16¢5) 0 0 NS 405(9)
May 26 0 NS 565(5) [ EH NS NS NS NS 565(5)
May 27 0 NS 436(3) NS NS us n$ NS NS 436(3)
May 28 NS NS 466(2) NS " NS NS NS NS NS 464(2)
Jun 9 0 NS 273¢7) NS NS NS NS NS NS 273(7)
Jun 10 0 NS 228(4) ] NS NS NS NS NS 228(4)
Jut 6 NS NS 233 0 10 0 (1) NS NS 277(1)
Jul 22 NS [ 493 NS NS NS NS NS NS 494
Jul 23 0 NS 525 NS NS NS NS NS NS 525
Aug 0 0 378 NS NS NS NS NS NS 3718
Sep 3 0 ) 300 NS NS NS NS NS NS 300
Sep 4 0 NS 50 NS NS NS NS NS NS 50
Sep 17 ] NS 563 2 12 o 18 NS NS 595
Oct 1S NS- 25 177 NS NS NS NS NS NS 202
Oct 22 0 s 4 33 0 6 ] 0 NS a7
1982
Jan 5 ms Ns  400™" 1ss** o 250" 0 25" 2 832
Jan 6 0 NS 566 444 1 a8l (] 30 Ns 1422
Apr 1 WS 20" 150" 93 o 1w 0 18 105 523
Apr 16 NS §s 600" o 80"* 0 Ns Ns 680
Apr 48 NS Ns 150 0 0 ) 0 NS Ns 150
May 29 NS 0 97(6) NS NS us S NS NS 97(6)
May 30 o NS 2 0 4Q1) [} 0 0 NS 6(1)
May 31 NS NS 164 (4) [ NS NS NS NS NS 164(4)
Jun 12 o 0 5(2) 1 0 1 0 NS Hs 7(2)
Jun 13 NS NS 15(2) NS u NS s NS NS 15¢2)
Jun 14 NS 0 140(3) 1 8(1) 1 ] NS NS 150(4)
Jur 27 NS NS 305 NS NS NS NS NS NS 305
Jul 28 o NS 95 NS NS NS NS NS NS 95
Sep 21 NS 11 s 4 NS NS NS NS NS 363

*NS

aa

= not surveyed

boeee .
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é?( B Censuses of harbor seals (Phoca vitulina richardsi) at San Nicolas Island, California, 1980-
fiser.
ﬁfrv Pups Total Date Pups Total
:;;9’85'/* 1982
.. 3 Feb 62 2 Jan 81
g Mar 45 15 Jan 46
91 Apr 26 207 22 Jan 80
8 Jun 312 12 Feb 76
6 Jul 283 19 Feb 41
12 Dec 17 26 Feb 44
27 Dec 29 9 Mar 9 82
13 Mar 38 346
1981 3 Apr 84 304
10 Jan 7 21 Apr 48 229
23 Jan 211 11 May 39 605
6 Feb 39 18 May 26 609
19 Feb 122 29 May 7 566
21 Mar 47 184 2 June 13 694
3 Apr 63 227 12 June 7 661
~«18 Apr 20 242 4 July 4 399
25 Apr 65 296
8 May 38 371
*16 May 59 566
23 May 40 530
12 Jun 13 452
€29 Jun 31 444
5 Jul 25 350
1Jul 62 333
24 Jul 28 177
7 Aug 3 121
22 Aug 3 192
10 Oct 194

* Aerial survey; all others are ground counts.
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-Counts of harbor seals on 32 haulout areas
&Llsted from north to south) along the Oregon coast, based
on aerial censuses during the summer months between 1975
and 1983. Hyphens designate no count was taken. Each area
is de51gnated as an offshore (0), shoreline (S), or
estuarine (E) haul-out habitat. Twelve haul-out sites were
counted on most flights and are designated with a asterik.

Haul-out site

Month and vear of count

Location Habitat July July June June July July July August June
1975 1976 1977 1978 1979 1980 1981 1982 1983
Columbia River® E - 145 152 307 4 356 194 65 153
Tillamook Head S - 8 25 49 110 0 - 115 112
Ecola Point S - - 4 (o] 0 - - 0 -
Cape Falcon S - 60 102 0 0 0 31 55 15
Tillamook Bay* E 312 85 247 367 385 279 203 545 527
Netarts Bayw E 24 - 23 44 54 16 43 207 167
Cape Lookout S 23 - - 0 20 15 10 11 0
Cascade Head S - - 31 27 18 28 3 0 0
Siletz Bay E - - 43 0 0 0 0 0 0
~oiler Bay S - - - - - - - - 8
hale Cove S - - -— - - - 0 - 19
Cape Foulweather* O S0 25 18 0 38 64 49 11 30
Yaquina Head S - - 11 13 55 4 0 54 50
Yagquina Bay E 0 - 0 0 - 19 0 0 0
Seal Rock s - 0 0 0 - —— 0 6 0
Alsea Bay+ E 71 0 1 0 ] 119 148 251 193
Strawberry Hill* S 10 0 46 33 75 52 70 75 86
Siuslaw River* E 0 o] 10 4 0 20 0 121 60
Siltcoos outlet S 53 - 25 - - - - 0 -
Umpqua River=* E 454 443 596 464 382 549 210 280 774
Coos Bay* E 113 35 - 85 95 35 117 222 233
Cape Arago* S 670 125 425 530 483 440 104 985 683
Coquille Point* 0 91 106 61 81 79 62 55 75 120
Blacklock Point s - - - - 8 - - 9 -
Gull Rock” 0 0 55 - 83 88 - 78 80 75
Blanco Reef (o) 0 0 - 49 37 148 23 24 0
Orford Reef o] 60 0 0 0 15 - 19 75 0
The Heads o} - - 0 0 14 24 - - a5
Island Rock 0 0 - 6 0 - - - 11 -
Hubbard Md. Reef* O - 90 126 182 0 98 100 20 166
Rogue Reef* o] 133 236 201 211 6 189 0 184 - 212
Hunter's Island* 0 180 151 148 49 106 - 84 30 15
Totals for 14 haul-out ) .
sites designated with *: 2,108 1,441 2,054 2,357 1,707 2,279 1,382 3,071 3,419

Percent of total count: (93.9) (92.1) (89.3)
/

(91.4) (82.4) (90.5)

(89.4) (87.5) (89.8)

Do
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-Counts of harbor seals on 32 haulout areas
(+isted from north to south) along the Oregon coast, based
on aerial censuses during the summer months between 1975
and 1983. Hyphens designate no count was taken. Each area
is designated as an offshore (0), shoreline (S), or
estuarine (E) haul-out habitat. Twelve haul-out sites were
counted on most flights and are designated with a asterik.

Haul-out site Month and vear of count
Location Habitat July July June June July July July August June
1975 1976 1977 1978 1979 1980 1981 1982 1983
Columbia River* E - 145 152 307 4 356 194 65 153
Tillamook Head S — 8 25 49 110 0 L 115 112
Ecola Point S - - 4 0 0 ~— - o] -
Cape Falcon S - 60 102 0 0 0 31 55 15
Tillamook Bay+ E 312 85 247 367 385 279 203 545 527
Netarts Bay* E 24 - 23 44 54 16 48 207 167
Cape Lookout S 23 - - (+] 20 15 10 11 0
Cascade Head S - - 31 27 18 28 3 0 0
Siletz Bay E - - 43 o] (0] o] 0 o] (o]
“oiler Bay s - - - - - - - - 8
hale Cove S - - - - - - 0 - 19
Cape Foulweather* O 50 25 18 0 38 64 49 11 30
Yaquina Head S - - 11 13 55 4 0 54 50
Yaquina Bay E 0 - o] o - 19 0 0 0
Seal Rock s - 0 0 0 - - 0 6 (o]
Alsea Bay* E 71 0 1 0 0 119 148 251 193
Strawberry Hill+ S 10 4] 46 33 75 52 70 15 86
Siuslaw River=* E 0 0 10 4 0 20 1] 121 60
Siltcoos outlet S 53 - 25 —-— - - - o] -
Umpqua River# E 454 443 596 464 382 549 210 280 774
Coos Bay» E 113 35 - 85 95 35 117 222 233
Cape Arxragor s 670 125 425 530 483 440 104 985 683
Coquille Point* o} 91 106 61l 8l 79 62 55 75 120
Blacklock Point (] - - - 8 - - 9 -
Gull Rock" (o) Q 55 - 83 88 - 78 80 75
Blanco Reef 0 Q 0 - 49 37 148 23 24 1]
Orford Reef Lo} 60 0 0 0 15 — 19 75 0
The Heads o - - 0 0 14 24 - - 35
Island Rock (o] o - 6 0 - - - 11 -
Hubbard Md. Reef* O - 90 126 182 0 98 100 20 166
Rogue Reef# 0 133 236 201 211 6 189 0 184 - 212
Hunter's Island* O i80 151 148 49 106 -- 84 30 15

Totals for 14 haul-out

sites designated with *: 2,108 1,441 2,054 2,357 1,707 2,279 1,382 3,071 3,419
Percent of total count: (93.9) (92.1) (89.3) (91.4) (82.4) (90.5) (89.4) (87.5) (89.8)

Ao
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Census results for harbor seal haul-out areas in southern and central Puget Sound
in 1984,
Site Obs. dates Land Obs. Air Peak counts High count Max. pups
Start end vis. hr surv, n mean sd # date # date
Eld Inlet 4 /9 9 /28 46 46 8 18 28 12 53 9 /9 7 81/3

Budd Inlet 1/2 11/6 57 81 5 36 .27 14 50 9/15 8 9 /12

Henderson 1 /22 12/30 55 130 8 29 120 55 228 9 /16 52 8 /7

McMicken Is. 3 /6 9 /9 5 11 6 10 18 18 50 5/12 O 8/7
Gertrude Is. 4 /27 11/21 73 359 9 59 324 116 . 483 9 /24 771 10/5
Nisqually 4 /27 9 /9 0 0 5 2 11 8 28 8 /7 3 81/7
Oakland Bay 4 /27 9 /9 0 0 6 6 5 6 16 8 /7 1 8 /7
Totten Inlet 6 /9 9 /9 0 0 4 4 2 3 6 9 /9 0 8/7
Wyckoff Shoals 4 /27 9 /9 0 0 5 5 43 27 82 6 /9 1 8 /7
Eagle Is. 4 /27 9 /246 O 0 6 6 16 7 25 7 /11 2 9/9
Cutts Is. 6 /9 9 /9 0 0 3 1 28 0 28 9 /9 0 9/9
Poulsbo 8 /24 8 /24 O 0 1 0o O 0 11 8 /26 2 8 /24
Other Carr In. 6 /9 9 /9 0 0 3 1 10 0 10 6 /9 0 9/9
Other Case In. 7 /11 8 /7 0 0 2 1 6 0 6 7 /11 2 8/7

Land vis.--Number of visits by land to count seals

Obs. hr.--Hours spent counting seals

Air Surv.--Number of aerial surveys flown over site to count seals

Peak counts—-Number of counts, mean of the high counts, and standard deviation for counts
made when peak numbers of seals were expected :
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Pupping seasons of harbor seals at different study sites in 1984
measured by several techniques. :

Dates nursing Dates birth . Date
Sites ‘ pups seen remains found high count of
first last first last pups w/ mothers

Southern Puget Sound

Gertrude Island 3 Aug. 27 Oct. 30 July 21 Sept. 12 Sept.
Henderson Inlet 4 July 2 Sept. 5 July 11 Aug. 7 Aug.
Eld Inlet 16 July 26 Aug, 8 July 31 July 3 Aug.
Budd Inlet - 11 July 15 Sept. ND 5 Aug.
Hood Canal
Skokomish 4 Aug. 7 Nov.* 7 Aug. 2 Oct. 19 Sept.
«amma Hamma 8 Aug. 19 Sept. ND 13 Sept.
| Duckabush 27 July 27 Sept. 27 July 30 Aug. 30 Aug.
Dosewallips 27 July 27 Sept. 18 July 6 Sept. 13 Sept.

North of Puget Sound

Smith Island 2 June 29 Aug. 2 June 12 Aug. | 16 July

Protection Is. 11 July 13 Sept., 17 July 13 Aug 8 Aug.

* Last day observations made, so pups with females may have been present
later. ‘

ND Not determined
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'7//3'5Li ?(f .. Conteos de foca de bahia (Phoca 'vitulina richardsi) dentro del Estero de Punta Banda
(B.C.)- Se incluye: la fecha (afio-mes-dia) y la estacién climética (P, V, O, I); 1a hora del conteo
, (sin correcci6n); el nivel del mar (en metros); y el nimero total de individuos (# indiv.) (el
ZO A /5/4 LTPIS nimero de crias se indica a la derecha y la suma de ambos es el total para esa visita).

L & / H%’Z A Bay seal (Phoca vitulina richardsi) counts at Punta Banda Estuary (B.C.), including the
J date (year-month-day) and season (P = spring, V = summer, O = autumn, I = winter); time
(without correction); sea level (in meters) and the total number of individuals (# indiv.) (the

number of pups is indicated on the right and the sum of both is the total for this visit).

Fecha Hora Nivel # Indiv.
88-11-13 (O) 14:30 0.775 26
88-11-20 (0) 14:28 0.153 18
88-11-27 (O) 15:15 0.576 24
88-12-18 (0) 13:43 0.226 20
89-01-08 (1) 14:00 ' 0.088 25
89-01-15 (I) 14:27 0.567 53
89-01-22 (I) 13:00 0.583 28
89-02-05 (I) 13:38 -0.195 35
89-02-12 (I) 14:40 0.714 ' 18
89-02-26 (I) - 12225 0.784 48
89-03-12 (1) 11:15 0.586 109
89-04-09 (P) 12:46 0.848 65
89-04-25 (P) 8:28 0.049 96
89-09-23 (O) 12:20 0.872 30
89-11-11 (O) 15:20 0021 45
89-11-25 (O) 14:00 0.012 38
89-12-09 (O) 15:40 0.311 48
90-01-20 (I) 13:10 0.235 70
90-02-03 (1) 15:00 0.555 32
90-02-09 (1) 14:40 0278 82
90-02-17 (T) 13:35 0.485 51
90-02-17 (1) 14:35 0.546 35
90-02-24 (1) 13:40 0.131 69+27
90-03-04 (I) 11:00 -0.003 98+53
90-03-10 (1) 13:28 0.018 35+5
90-03-17 (P) 13:47 0.637 3349
90-03-21 (P) . 10:30 0.128 31
90-03-23 (P) 14:55 0.095 56+15
90-03-30 (P) 12:48 0.842 78+10
90-04-07 (P) 13:35 0.009 58+7
90-04-14 (P) , 9:00 0.284 58
90-04-14 (P) ‘ 9:20 0.314 64+10
90-04-21 (P) 15:00 _ 0.159 44+4
90-05-05 (P) 12:35 0.244 110
- 90-05-12 (P) 16:40 0.641 85
90-06-03 (V) 13:00 0.476 25
90-06-10 (V) 16:00 0.689 23
90-07-15 (V) 16:40 1.504 2
90-07-22 (V) 14:40 0.628 16
90-08-26 (V) 9:00 0.857 Y73
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. mammals found on systematic beach walks
and their proportion of the tota]

Bob;(zx/ AVD
Jnmesom ) 199

No. of
individuals

%
of total

I California sea lion (Zalophus

californianus) 116
Se: cep (Enhydra lutris)* | 33
Harbor seal (Phoca vitulina) 26
Northern elephant seal (Mirounga

angustirostris) 11
Common dolphin (Delphinus delphis) 2
Pacific white-sided dolphin | :

(Lagenorhynchus obliquidens) 1

Rough-toothed dolphin (Steno
bredanensis) 1
Unidentified cetacean 1
Unidentified pinniped 3
Total 194

59.8
17.0
13.4

5.7
1.0

0.5

0.5
0.5
1.5

100.0

*Twenty-three additional sea otter carcasses were removed from the study site between

survey periods.
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Jameson, (97

. Number and annual rate of occurrence (no.-km™'-year™') of California sea lion, sea otter, and harbor seal carcasses
found during surveys as a function of month, year, sex, and age (includes 23 sea otters removed from beaches between surveys)

(A) Month
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total
California sea lion 7 17 7 12 6 6 11 14 10 14 7 116
. Sea otter 4 10 7 8 1 1 8 6 4 5 1 56
Harbor seal 3 3 3 10 1 2 0 0 2 1 0 26
(B) Year
Avg. no.-
1980 1981 1982 1983 1984 1985 1986 km™':year™!
California sea lion 14 (0.97) 13 (0.90) 12 (0.83) 57 (3.9) 9(0.62) 7(0.48) 4(0.28) 1.14
Sea otter 14 (0.97) 12(0.83). 8 (0.53) 8(0.55) 6(0.41) 2(0.14) 6 (0.4D) 0.55
Harbor seal 4 (0.28) 6 (0.41) 5(0.28) 4 (0.28) 6(0.41) 0(0.00 1 (0.07) 0.26
(C) Sex
Male Female Notdetermined
California sea lion 38 - 27 51
Sea otter 22 27 7
Harbor seal 6 8 12
(D) Age
Young
of the year  Juvenile  Subadult  Adult
California sea lion 0 17 22 22
Sea otter ' 13 13 3 27
Harbor seal 15 2 — )
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l4BLE ‘?7 Primary and contributing causes of death of harbor seal pups

C}ﬁJ%MﬁOkZAIS recovered between 22 Oct, 1983 and 29 Jan. 1985 by region. Three

. pups found dead in central Puget Sound are included with the

ijAJ,/?g' southern Puget Sound figures. Includes one pPremature pup

, reported to us before the pupping season from Eld Inlet, and two
pups from the 1983 pupping season. One pup from Grays Harbor was
not included. P-Primary, C-Contributing. SPS+CPS-Central and
southern Puget Sound, HC-Hood Canal, NPS-North of Puget Sound.

Cause of death SPS+CPS HC NPS All sites
P C P C P C P C
Premature 2 1 1 0 19 0 22 1
Stillborn 3 1 3 0 4 4 10 5
(not premature)
Emaciation
pPre-weaning 3 0 2 0 9 1 14 1
post-weaning 3 0 0 0 0 0 3 0
Coyote kill 7 0 0 0 0 0 7 0
Incidental 5 0 0 0 0 0 5 0
catch-fisheries
Shot 1 0 0 0 1 0 2 0
Blow to head 3 0 1 0 2 0 6 0
Drowning * 2 5 0 0 0 1 2 6
Septicemia 2 3 0 0 2 3 4 6
Other suspected 0 4 0 0 1 3 1 7
disease agents
Myocardial 0 0 0 -0 1 0 1 0
necrosis
Pneumonia 0 1 0 0 0 0 0 1
Died or euthen. 2 0 0 0 1 0 3 0
in captivity
Not determined 11 - 9 - 10 - 30 -
Or unsuitable
Total examined 44 16 . 50 110

" Does not include animals that drowned as a result of other injuries
included in another category (i.e. emaciation or incidental catch).
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etral, 1985

Cause of death of adult and subaduit harbor seals recovered
between 5 October 1983 and 29 January 1985 by region: southern
Puget Sound (SPS), Hood Canal (HC), and north of Puget Sound

(NPS).

Cause of death SPS ~ HC NPS All sites
Blow to head 2 4 - 6
Shot 1 1 - 2
Other trauma 1 - - 1
Incidental 1 - - 1
catch~fisheries

Drowning* 2 - » - 2
Suspected - - 1 : 1

infectious agent

Not determined 11 3 2 16
or unsuitable

Total 18 8 3 29

* Does not include animals that drowned as a result of other
injuries included in another category (i.e. trauma).
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e Samples collected for histopathology, microbiology, and future
(14LﬂWﬂﬂOK331L5 contaminant analysis from harbor seals by region and age/sex
e;f—aj))?gjf’ class, 5 October 1983 to 29 January 1985. Table does not

include the one harbor seal pup from Grays Harbor.
# Animals Sampled
Region & # Chlor. Heavy Hist. Bact. Vir. Lepto. Prot. Repro.
Age class Exam. Hydro. Metal Pup Tract.
Southern Puget Sound (n=62)
M 2 2 2 0 0 0 - 0 -
Adult F 4 4 4 4 0 0 - 3 3
U 2 0 0 0 0 0 - 0 -

Subadult 10 6 5 3 2 1 - 2 -
Pup 43 42 38 27 23 23 8 19 -
Fetus 1 1 1 1 1 0 o o _-
SPS total 62 55 50 35 24 246 8 2% 3
Hood Canal (n=26)

M 0 .
Adult F 5 5° 5 4 2 2 - 1 1

8] 2 0 0 0 0 0 - 0 -
Subadult 1 1 1 1 1 1 - 1 -
Pup 16 7 5 3 3 4 1 2 -
Fetus 2 2 2 1 1 1 0o 1 _-
HC total 26 15 13 9 7 8 1 5 1
North of Puget Sound (n=53)

M 1 1 1 1 1 0 - 0 -
Adult F 0 '

U 0
Subadult 2 1 0 0 0 0 - 0 -
Pup 50 39 35 29 17 16 9 16 -
Fetus 0 _ - . _ . __ . _
NPS total 5 4 3% 30 18 16 9 16 0
Total 141 112 100 74 49 48 18 45 &

Codes: # Exam.= # animals examined, Chlor. Hydro= Chlorinated Hydrocarbons,
Hist.= Histopathology, Bact.= Bacteriology, Vir.= Virology,
Lepto. Pup= Leptospirosis of pups, Prot.= Protein analysis,
Repro. Tract.= Reproductive tracts of adult females.
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e+al, 1935

Results of microbiological examination of harbor seals by
region. Table lists number of animals from which specific
bacteria or viruses were identified. Al1l virology and
Leptospira samples and all but three general bacteriology
samples were from pups. See Appendix Table B-1 for listings by
specimen. Tissues sampled with culturette for general
bacteriology consisted of brain, with liver and lung also
occasionally sampled. A random sample of 24 virology samples
was examined by electron microscopy for influenza or other
viruses (reovirus).

Description S. Puget Hood North of All

Sound Canal Puget Sound

General Bacteriology

Number sampled 22 7 21 50
E. coli 2 0 11 13
Corynebacterium sp. 1 0 0 1
Pasteurella sp. 1 0 0 1
b-streptococcus sp. 2 0 2 4
a-streptococcus sp. 1 0] 0 1
Acinetobacter sp. 2 0 0 2
Proteus sp. 2 3 10 15
Pseudomonas sp. 1 0 0 1
Enterobacter sp.. 1 0 0 1
Virology

Number sampled 24 5 20 49
San Miguel Sea Lion Virus 0 0 : 0 0
Influenza-like virus 1 0 3 4
Reo-like virus 0 _ 0 1 1
Leptospira

Number sampled 10 3 10 23
Leptospira found 0 0 0 0

23]




TasLs 0]

(L pmBoKINTS
et al, 1983

Total birth rates of harbor

seals at different sites in 1684,

Total pups born was calculated as the sum of the high pup count,
dead pups found before the high pup count, and the number of
births that occurred after the high pup count. Total birth rate
was calculated as the total pups born taken as a percent of the
non-pup high count.
High pup count Dead pups Births Total Non-pup Birth
Site before count after pups high rate
date # count  born count
Southern Puget Sound
Gertrude 12 Sept. 72 9 2 83 384 227
Henderson 7 Aug. 52 8 0 60 197 30%
Eld Inlet - 0% 2 11 13 35 37%
Budd Inlet 35 Aug. 6 2 0 8 38 217
Combined SPS region 164 654 257
Hood Canal
Skokomish 22 Aug.  25%% 2 46 63 315 207%
Duckabush 30 Aug. 33 4 0 37 268 147
Dosewallips 13 Sept. 27 2 0 29 312 9.3%
Combined HC region 129 895 147
North of Puget Sound
Smith Is. 16 July 75 25 5 105 414 26%
Protection 8 Aug. 50 10 3 63 333 197
Combined NPS region 168 747 227
All’locations 461 2296 207%

*

birth rate.

Total birthsites exceeds hi

gh count of 7; birthsites used to calculate

** High pup count of 29 not used due to the prolonged pupping time;
combination of pup count and birthsites used to determine pups born.
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. Results of serologic testing for SN antibodies to SMSV-6 and SMSV-7 in populations of marine mammals

- Location and year of Serologic results
sample collection No. positive/no. sampled % positive
SMSV-6 SMSV-7 SMSV-6  SMSV-7

Otariid pinnipeds | _
~alifornia sea lion San Miguel Island, California (1977)? 3/43 0/43 ,

0
Fort Cronkhite, California (1983) 1/10 0/10 10 0
San Miguel Island, California (1984)° 0/29 0/29 0 0
Total 4/82 0/82 4.9 0.
steller sea lion Eastern Bering Sea (1976) 1/5 0/5 20 0
Fort Cronkhite, California {1983) 0/1 0/1 0 0
Near Kodiak Island, Alaska (1985) 5/74 2/74 6.7 2.7
Near Kodiak Island, Alaska (1985)® 0/29 1/29 0 3.4
Rogue Reef, Oregon (1985)° 9/37 1/37 24.3 2.7
Total 15/146 4/146 10.3 2.7
Northern fur seal San Miguel Island, California (1976)* 0/13 0/13 0 0
St. Paul Island, Alaska (1978) 0/40 0/40 0 0
Fort Cronkhite, California (1983) 0/2 0/2 0 0
San Miguel Island, California {1984) 0/1 0/1 0 0
San Miguel Island, California (1984)° 0/13 0/13 0 0
Total 0/69 0/69 0 0
Pacific walrus Western Bering Sea (1984) 0/68 0/68 0 0
Phocid pinnipeds
Northern elephant seal Fort Cronkhite, California (1983) 0/10 0/10 0 0
San Miguel Island, California {1985) 0/56 0/56 0 0
‘ Total 0/66 0/66 0 0
.awaiian monk seal Hawaiian Leeward Islands (1985) 0/4 S~ 0/4 0 0
Hawaiian Leeward Islands (1985)* 0/1 0/1 0 0
Total 0/5 0/5 0 0
Ringed seal Barrow, Alaska (1975) 0/1 0/1 0 0
Spotted seal Eastern Bering Sea- (1976) 0/10 0/10 0 0
Ribbon seal Eastern Bering Sea (1976) 0/4 0/4 0 0
Pacific harbor seal Eastern Bering Sea (1976) 0/2 0/2 0 0
Grays Harbor, Washington (1979) 0/30 0/30 0 0
Fort Cronkhite, California (1983) 0/17 0/17 0 0
Total 0/49 0/49 0 0
3earded seal Eastern Bering Sea (1976) 0/1 01 0 0
: Cetaceans
¢ Killer whale Victoria, British Columbia (1985) 0/3 0/3 0
~ Atlantic bottlenosed dolphin San Diego, California (1979) 0/16 0/16 0
: Pacific bottlenosed dolphin  San Diego, California (1979) 0/3 0/3 0 0
* Pups
: ' Fetuses
—_—
Brerovor
i a
¢4l )1 73%
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Perever,

Tasls 1jo /990
e Estimates of age specific mortality rates of harbor seals from southern Alaska,
Age Female mortality rate Male mortality rate
0 0.550 0.600
1 0.240 ‘ 0.270
2 0.150 0.180
3 0.110 0.130
4 0.109 0.106
5 0.100 0.102
6 0.092 0.096
7 0.090 0.093
8 0.088 0.088
9 0.090 0.088
10 0.085 0.088
11 0.085 0.087
12 0.092 0.095
13 0.083 | 0.093
14 0.091 0.090
15 0.089 _ 0.099
16 0.098 0.094
17 0.108 0.100
18 0.106 0.105
19 0.110 0.150
20 0.125 0.170
21 0.135 0.200
22 0.150 0.250
23 0.175 0.320
24 0.210 0.400
25 0.245 0.550
26 0.290 0.667
27 0.330 ~ 1.000
28 0.340
29 0.450
30 0.670
31 1.000
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Tuis |14 . Megercic

e+ al, 1995
—
Steller sea lion, Eumetopias jubatus, mean pup masses (kg) by date, sex, and rookery, collected during 1987-94. n indicates
number of pups weighed, and SD indicates standard deviation of the mean value. T-value represents the Student’s ¢ calculated for
the comparison of male and female masses for the site and year combination. All ¢-tests were significant at P<0.01.
Female mass Male mass
Site Weighing date n Mean (kg) SD n Mean (kg) SD t-value
Oregon
Rogue Reef 30 Jun 1987 56 20.70 3.39 44 24.90 3.33 6.20
29 Jun 1888 46 20.00 3.38 54 23.40 3.66 4.79
7 dul 1990 20 21.38 2.90 25 23.88 3.85 2.41
SE Alaska (Forrester Island Complex)
North Rock 28 Jun 1990 56 24.10 3.03 49 26.40 4.69 3.02
Cape Horn Rock
and Lowrie 29 Jun 1990 64 25.70 3.31 70 29.60 4.89 5.36
Gulf of Alaska
Sugarloaf 1Jul 1992 23 23.30 3.57 27 27.30 3.88 5.84
Marmot 30 Jun 1987 89 25.40 3.68 60 29.20 4.20 2.81
30 Jun 1988 29 26.40 4.05 21 29.70 4.16 3.54
8dJul 1993 19 29.70 5.51 32 35.60 5.89 3.77
Chirikof 26 Jun 1990 27 22.20 3.18 34 28.00 4.60 5.50
Atkins 30 Jun 1991 24 28.40 3.70 26 31.60 4.60 2.70
Aleutian Islands
Ugamak : 2 Jul 1990 28 27.40 3.70 22 32.50 6.70 3.42
: 3Jul 1991 25 30.30 3.60 25 36.40 4.30 5.44
3 Jul 1993 15 28.10 4.05 35 33.90 5.57 3.63
Akutan 7 Jul 1992 20 31.80 4.72 30 37.80 5.75 3.87
Bogoslof 5Jul 1990 23 28.70 3.90 27 36.00 5.60 5.26
Seguam 27 Jun 1994 27 26.98 5.00 23 35.51 4.96 6.01
Ulak 3 Jul 1994 25 30.44 4.28 25 38.50 5.53 5.79
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TreLe il
Summary of PCB and DDE residues (ppm wet wt) in blubber of
C)%Jﬂngbkjigfg harbor seals separated by location, sex, and age class. Samples
p411/ ﬂ734 analyzed at the Evergreen State College. Geometric means and
- } standard deviation intervals given. Two samples with
: incomplete results (one in Table 4, and one in Table 7) are
not included in these summaries. '

Description n PCB DDE PCB/DDE Ratio
geom, s.d. geom, s.d. geom., s.d.
mean int. mean int. mean int

Southern Puget Sound

Male Pup 3 31 15-64 2.6 0.93-7.4 12 8.4-16
' Subadult 4 72 38-130 6.7 3.9-11 11 9.7-12
Adult 3 240 - 210-280 17 15-20 14 12-16
Female Pup 4 97 58-160 12 7.2-21 7.9 6.2-10
Subadult 5 310 170-570 30 21-41 10 7.8-14
Adult 1 21 - - 1.3 - = 16 - -
All SPS samples 20 110 39-310 10 3.5-29 11 8.2-15
Hood Canal
Male Pup 6 12 7.4-21 1.8 1.0-3.1 6.8 5.8-7.9
Subadult 0 - - - - - - - -
Adult 2 93 82-100 13 12-14 7.3  7.1-7.4
Female Pup 1 8.3 - - 1.0 - - 8.3 -
Subadult 0 - - - - - - - -
Adult 0 - - - - - - - - -
All HC samples 9 18 6.7-51 2.6 0.95-7 7.0 6.2-8.0
Northern Puget Sound :
Male Pup 1 9.8 - - 2.6 - - 3.8 -
Subadult 0 - - - - - - - -
Adult 2 27 24-30 9.5 8.4-11 2.8 2.3-3.5
Female Pup 6 8.3 4.,5-15 2.3 1.1-4.8 3.7  2.4-5,7
Subadult 0 - - - - - - - -
Adult Y - - - - - - - - -
All NPS samples 9 11 5.4-22 3.2 1,3-7.5 3.5 2.4-5.3
Outer Coast
Male Pup 5 6.2 3.1-13 2.9 1.5-5.8 2.1 1.,5-2.9
Subadult 11 16 9.4-28 9.3 5.6-15 1.7  1.4-2.1
Adult -6 24 15-39 12 9.5-16 2,0 1.4-29
Female Pup 1 1.9 - - 0.80 - - 2.4 -
Subadult 3 13 7.9-22 5.7 1.9-17 2.3 1.,2-4.4
Adult 7 17 6.5-43 6.3 2.6-15 2.7 2.0-3.5
All OC samples 33 14 6.1-32 6.7 2,9-16 2.1 1.5-2.9




C AL BEKTDT S
¢ral, 1784

(0291-6S%) | |
L°T98 Z T  I8qqniq VM ‘punog 1388nd
M j9m wmdd |
(@8uex) uesw mwos3 N (s1£) aNsSsT], UoT3IBO0]
LAda+dod 28y

*sanpisax J(q woxy god o3eiedss jou pIp

‘goyany °*(ey/61) Seuy £q paijaodax ‘punog 398ng uaayanog

woxy /61 UT POIDOTTOO STBSS J0QIBY JO I9qQQnIq
oyl uT (3Im 39m wdd) suorieajuaduod god snid Iad

TasLs I8

241



(9°T-L1°) (gg*-%0°)
8 1°1 91° val I9ATT
38 (9e1-8°€1) (%°91-88")
Miu, 8° LY E*S €T 10qqnTq z0qrey skeis
< | | :
JD (z°z-82°) (g%°-%0*)
69° 1T 8 I9ATT
(8£-8°C1) - (§91-1'2) .
VA 9'9 L I3qqniq ~ punog 193ng UISYIION
(9°6-0) (66°-0)
G2 81°0 11 I9ATT
(7LE-1"%) ("0€-75°)
€1 L6 01 Isqqniq punog 393nd uIaYInog
M oM wdd I 3am wdd
Amwcmuvcmms yirie (98uex)uesuw yatae N 9NsSSsT], UOT3EBI07]

dod

LAd Te3oL

Tasis 119

Amhmﬁv Ipuay

mn vmuuommu 93e35 u0ojl8BUTYSeM WOIJ STESS I0qIeYy JO
I2qqnTq 9yl ut (3Im oM udd) suoriexjusduod {Jq Pue gdd

250




ThEL Chumboirdrs
PFR concentrations (gpa) reportec in blubber of pinnipeds. See Table Explanation for description, 6‘{" A'/j jﬁ 54

L0C  SPEC. LOCATION YR AGE SEX ¥ N HEAN LOK HIGH  REFERENCE

‘Yoca vitulina

'

. Southern Puget Sound 72 M M ¥ ‘ ? 145,00 16.20 374,00 Arndt 1973 _

1 Northern Puget Sound 72 B N W 7 44,00 12.80 71.70 Aradt 1973

1 Grays Harbor WA T R B 47,80 13.80 136,06 Arndt 1973

1 California coast 750K B L4 43,10 4,30 120,69 Ricebrough 1978

1 San Francisco Bay ‘ %N B L4 46,00 16,00 120,00  Risebrough 1978

1 San Francisco Bay % &8 F L2 193,00 140,00 230,00  Risebrough 1978

1 "San Francisco Bay 7 OA K L1 §00.00 Risebrough 1978

1 Willipa Bay, W 761 g F D ! 44,00 Risgbruugh 1578

1 So.fuget Sound, ¥4 75 T B D 10 13400 25.00 770,00 Risebrough {978

3 Gulf of Haine WU B ¥ 92.50 27.96 240,70 Gaskin et al 1973

3 New Brunswick MUK W3 52,30 43.00 63,00 Baskin et al {973

3 New Brunswick e F ¥ .10 Gaskin et ai 1973

3 New Brunswick . Wy F k1 7.10 Baskin et al 1973

4 Geraan NSeacoast 75 T U ¥ 3 152,00 7.30 564,00  Drescher et al 1377

4 Sheihnd. Scotland N B ¥ 4 4,00 2,00 5,00 Kolden 1972

4 Scotland 8o B w17 12.00 5.00 20,00  Holden 1972

4 Clyde, W, Scatland ¥ B Wi 75,00 $8.00 99.00  Holden 1972

4 Scroby, E England ¥ F W 3 31,00 93.00 185.00  Holden 1972

4 MWash, E England NoB N 12 1500 7,00 24,00  Holden 1972

4 ¥, Scotland AU ¥ @ 45.80 Holden 1978

4 CEwedish west coast vy oK 3 12,90 570 18.00  Jensen and Glsson 1976

« Morth Sea, Eof Scot 79 0§ B L 3 446,00 120.00 #61.00  Kerkhoff et al 1981

8  Dutch Wadden Sea RN W7 189,09 22.00 576,00 Duinker et al 1979

6§ Baltic proper U U N 1 31,990 Jensen and Olsson 1978

8  Sweden . Baltic 2 U U oW Z® 15,00 8.30 21,00 Janser et al 196§

Contaminant concentrations in varicus tissues of pinnipeds,

§  Waddan Sea, Dutch N U W8 1009.00 47,00 250,90  Koenan et al 1972 N :::"““"‘ of heatings and footnotes.
B WCostof Swden 75 U U Lo 23000 . Dlsson 1978 Did il S s

8 ¥ Coast of Sweden T r L% 60,00 28,00 116,00  Otsson et al 1975 § o Yorch Aclantic, east coast (south of Arctic)

8 Baltic, Sweden 7 T B L 3 707,00°  430.00 750,08 Olsson et al 1975 B i;i::‘f%i::;;m

8 Wadden Sea,Ber ¥ Dan 73 3 U K B 113.80 23.00 340,00 Reijnders 1980 2 - yur sueple collectd.. 1€ samplen vere collectad over meveral years,

8 ¥Wadden Sea,Ber ¥ Dan 73 A U K b 76.40 40.50 123,00 Reijndars 1980 AGE = wpe clans of samplc:

§ Wadden Sea, Keth 75 S U W b 13400 5.00 680,00  Reiinders 1980 5 e

8 Wadcen Sea, Neth /AU W B T0LO0 100 447,00 Reiinders 1980 Ex?::‘x‘:t:mddl groves (a8, wothers and yupe)

B Widden Sea, Shutch 81 U U L T 119,00  2516.00  Reijnders (982b PO Rt

Zalophus californianus W'Eéﬁf“ . L%ﬁ&;l:m”mm‘

! Qregen coast AT A 4. 10 Euhler ot al 1975 B - mixed sexes b dry welule

1 Oregon caest ERAN T B 4.0 Byhler et al {975 ¥ = nusber in sample

! Gaiguel 1s, C& 7 S F W 8% 1128  25.60  145.00  Deleng et &l 973 @,,‘:?ii,"im"‘f"ﬁrsﬁ,‘:‘“;*:?,‘.'3‘12;';,,"'

1 SanMigquel Is.CA mAF B4 17,12 12,00 25.00  Delong et al 1573 REFIRENCE — aource of inforuation, ses Relerences section for full

Dotanigwel Is, 0 728 F K6 W20 300 40 Bilmartinetal 19 e ittt et s

I San Migual 15, €A 724 F W10 13,20 73 39.50  Bilaartin et al 974 N 'E%EECT‘ESL?ZJ“&‘1;2‘::#:,1‘1::‘1?:‘h'.':,:.“.::“:tl’::::? by the
See Table E:(pl;.:.-a;.zons for footnate descriptions, ) Cascadia Research, Wiser ::E::E:%v;r:;zzzﬁf":ﬁdﬂ T tevelytes reporred, sy Lnclude

combinations of some or all of the folloving: p,p'DDE, o,p'DDE,
$.p'DOD, o,p’'DDD, p,p'DOT, snd o,p"DOT.
§ = geometric mean
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Total DOT concentrations {ppa) in blubber of pinnipeds. See Table Explanation for description,

LOC  SPEC. LOCATION

LOW

YRASE SEX W N HEAN . HIGH  REFERENCE
Phoca vitulina
1 Southern Puqet>50und % & ¥ 9 9.49 0,27 29.60  Arndt 1973
I Morthern Puget Sound 72 X X W 7 6,43 2,07 16.50  Arndt 1973
1 Brays Harbor WA 2K K 0 13 5.34 0.88 18,40 Arndt 1973
1 California coast BTN B L 4 26.30 13.00 37.20  Risebrough 1978
1 San Francisco Bay 7 X B L 4 14,80 9.50 21.00  Risebrough 1978
1 San Francisco Bay A F L 2 33.70 46.90 44,40 Risebrough 1978
1 San Francisco Bay A N Lt 183,00 Risebrough 1978
I Willapa Bay, ¥A A F D g 38,009 Risebrough 1978
1 So.Puget Sound, A 75 T B D 190 22,709 6.30 51,00 Risebrough 1978
I So.Puget Sound, W& 75 T B D 10 22.70¢ 4,30 51,00 Risebrough 1978
1 Central Calif waters 70 U M N 18.00 Shaw 1971
1 Central Calif waters 70 U F W § 158,00 Shaw 1971
3 6ulf of Maine /2 B N ) 65,40 25.30 139,10 Baskin et al 1973
3 New Brunswick ny ¥ 3 38.40 29.10 32,10 Gaskin et al 1973
3 New Brunswick nL rF ¥ 8.84 Baskin et al 1973
4 German NSeacoast 75 7 U W S 8.75 2,20 21,20 Drescher et al 1977
4 Shetland, Scotland ¥ B N 4 2,60 1.60 3,30 Holden 1972
4 Mull, ¥ Scotland LY B B Y S.40 1.80 8.80  Holden 1972
4 Clyde, W Scotland B W ) 3@ 2520 19.00 J1.00  Holden 1972
4  MWash, £ England N BN 12 6,50 3.50 9.70  Holden 1972
4 Scroby, E England BN 3 23,90 15,60 23,00 Holden 1972
4 4. Scotland AU ¥ 8 22,30 Holden 1978
4 Swedish west coast b v N 3 22,00 6.90 49.00  Jensen and Olsson 1974
4 MorthSea, Eof Scot 78 § B L 3 24,70 12.00 A7.00  Kerkhoff et al 1981 -
8 Dutch Wadden Sea By 8 K 7 10.90 1.70 25.40  Duinker et al 1979
8 Baltic proper U U N 1 210,00 Jensen and Olsson 1976
8  Sweeden, Baltic 8 0 U N 22 4600 58.00 74,00 Jensen et a) 1949
8 Wadden Sea,Netherlan &4 U U W 3 16,40 9.40 27,40 Koeman and Senderen 1964
8 MWadden Sea, Dutch 714 U % 5 9,50 6.50 17.30  Koesan et al 1972
8 ¥ Coast of Sneéden BU UL Y 84,00 Olsson 1978
B West coast,Sweden 2 S A T 46,00 12,00 82.00  Qlsson et a! 1975
8 Baltic, Sweden T B L3 1063.00° 34000  1900.00  Olsson et al 1978
8 MWadden Sea,Ber ¥ Dan 75 5 U N 8 16,90 4.00 47.10  Reijnders 1980
8 Wadden Sea,Ber ¥ Dan 75 A U W & 8.50 3.70 13,20 Reijnders 1980
8 MWadden Sea, Neth 58 U W % 29.80 3.30 127,00 Reijnders 1980
8  Madden Sea, Neth AU N 8 47.30 &.60 178,00 Reijnders 1980
Zalophus californianus
1 Oregon coast MA VW & 253009 Buhler et al 1975
I Oregon coast AN N3 342,000 Bubler et al 1975
1 SanMiquel Is, LA 05 F W 6 82440 626,00 1039.00  Delong et al 1973
1 SanMiguel Is,CA 4 F ¥ 4 103.20 31.00 203.00  Delong et al 1973
1 San Miguel Is, [ 725 F W 8% 451,00  365.00 974,00 Gilmartin et al 1978
1 San Miguel Is, [A A F ¥ 10 87.40 18.50 351,00 Gilaartin et al 1974
I California coast 00 U W 25 911,00 41.00 2678.00  LeBoeuf and Bonnell 1971

See Table Explanations for footnote descriptions,

252

Cascadia Research, 10/15/83

(MBI TDTS
ttal, 1784

Contaninant concentrations in various tissues of pinnipeds.
Explanations of headings and footnotes.

10C = location codes
1 = North Pacific, east comst {south ol Arctic)
2 = North Pacific, vest coast {south of Arctic)
3 = North Atlantie, veat coast (south of Aretic)
4 = North Atlsntic, east cosst (south of Arctic)
S = Aretic
6 = Antarctic
8 = Protected European

SPEC, LOCATION « specific location

TR = yesr sample collectedv,. Lf samples vere collected over several years,
the aidpoint vas reported

AGE = sge clsas of sample:
A « adults
S = subadults
¥ = pup
T = all age classes mixed
H = wixed age classes, select groups {e.g.,
L = lactating female
P = prognant female
F e fetus
U = unknrowvn

wothers end pupa)

W e weight basis of the pollutant
concentration?

L = 1ipid veight

D « dry weight

V e vet weight

SEX » sex of sample:
F = female
H = sale
B = mixed sexes
U = unknovn

N o nusber in wample

MEAN, LOW, and HICH -~ Concentrations as reported or calculated for each
dats aset, sll veluss 1isted with 2 decimal places regardiess of nuaber of
significant figures reported, O = below level of detection or <.01 ppm.

REFERENCE -~ source of information, see References section for full
citation

Footnotes

e = some samples of a different species may be mixed in

b = sample consists of animals that vere showing some type of
dysfunction

c- rzltductuluu for these snimals identified as unusuelly high by ti
suthor, possibly due to the conditfon of the animel (or other
unknown factors)

4 = residue Jevels reported a3 p,p'DDE only, not total DUT

« = Total DDT = sum of 411 DOT wnd metabolites reported, may ll‘ltlude
cosbinations af some ot sll of the following: p,p’DOE, o,p DDE,
#.p'DOD, ©,p'DDD, p,p'DOT, snd o,p"DOT.

§ = geometric mean
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Samples collected from marine mammals for hlstopathology and

future contaminant analysis, from 5 October 1983 to 29 January
1985.

# samples collected
Species # animals Chlor hydro. Heavy metals Histo
examined Bl Mu Li Br Li Ki Sp path

Harbor seal 142 112 91 95 55 94 97 87 74

Phoca vitulina
California sea lion 2 2 1 2 - 2 2 - 2
Zalophus californianus '
Northern sea lion 2 2 - 1 - 1 1 1 1
Eumatopias jubatus -
Northern fur seal 1 1 1 1 - 1 1 1 1
Callorhinus ursinus '
Killer whale ;7 101 1 - 1 1 1 1
Orcinus orca
Minke whale 1 1 1 1 - 1 1 - -
Balaenoptera

acutorostrata
Gray whale 3 3 1 41. 1 1 1 - -

Eschrichtius robustus -

River otter | 23 23 2223 - 23 23 20 -
Lutra canadensis

Codes: Bl=blubber, Mu=muscle, Li=liver, Br=brain, Ki=kidney, Sp=spleen.

CAAmBKTATS
etal, (135
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TasLe (RS Bree,

1987
. Total number of Steller Sea Lions reported killed in British Columbia on rookeries and non-rookeries during 1912 to 1968. Number of pups included in
" parentheses. . ’
Rookery
Triangle Sartine Beresford Virgin Pearl Cape St. N. Danger Non-

Year Island Island Island Rocks Rocks James Rocks rookeries Total

1912 2000 2000

1913 500 (+) 22 (15) 105 (81) 627  (96)

1914 750 750°

1915 2290+(800+) - 1556+ - ‘ 242 4088+(800+)™

1922 220 (0) 220 (0)

1923 1760 (649) 125 (5) 1885 (654)

1924 2236 (903) 470(312) 2706 (1215)

1925 2587(1067) 240(102) 2827 (1169)

1926 1442 (565) 514(146) . 1956 (711)

1927 1493 (635) 170 (40) 1663 (675)

1928 1007 (375) 32 (2 103 1142 (377)

1929 1217 (522) 126 (7) ' 16 1359 (529)

1930 1008 (568) 60 (24) _ » B 1068 (592)
1931 1286 (523) 71 (12) 1357 (535)
1932 e 1128 oeee 1128

1933 813 (212) 110 (1) 923 (213)
1934 : 614 (125) 172 (0) 786 (125)
1935 602 (110) 21 (0) 623 (110)
1936 3529 (1043) 167 (73) I ) 60 - 3867 (1118)
1937 2061 (428) 157 (62) 24 (0) 343 2585 (490)
1938 867(513) 1207 (535) 25 4) 29 (2) 122 1002 3252 (1054)
1939 821 (815) 139 (34) 13 (0) 272 1245 (449)
1940 75 (0) 59 134 (0)
1941 1 i

1942 ' | 208 208

1943 45 45

1944 ' 97 97

1945 293 293

1946 ' . 304 304

1947 . 12 263 275

1948 ‘ 113 113

1949 26 26 35 50 227 364

1950 - 1878(220) ----m 232 2110 (220)
1951 231 231

1952 ‘ 50 (0) 202 252 (0)
1953 95 (0) : o 216 311 0)
1954 33 () 35 (0) 6 106 180  (6)
1955 176 176

1956 165(117) 134 299 (117)
1957 : 521 521

1958 25 6 6 377(158) 689 1103 (158)
1959 1107(471) 64 (0) 1077 (401) 352(145) 111 (33) 677 3388 (1050)
1960 I ) 14 (0) 59 (0) 1438 (0) 121 (62) 310 2053 (62)
1961 35 (0) 8 (5 35 0) 543 (0) 165 g16  (5)
1962 23 (0) 49 (0) 480 (0) 193 (80) 638 1383 (80)
1963 H7 (0 24 117 (0) 150 (0) 66 (1) 563 1037 (1)
1964 139 (0) 157 (0) 324 (50) 254 (23) 103 977  (73)
1965 e 309(246) ---rer 169(110) - 478 (356)
1966 43 (0) 25 (0) 64 ) 44 (0) 51 227 0)
1967 15 55 ©70

1968 15 15

:Up to 75% may have been pups.
1063+ were killed on the Virgin Rocks, and hundreds were killed on Pear! Rocks.
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~ Estimates of incidental mortality for California sea lions in gillnet
ﬁsherxes and estimates of fishing effort for each fishery (Julian 1993, 1994,
pers. comm. Jan. 1995, Brown and Jeffries 1993).

priow
H’L{) 1995h Estimate Est. Mortality rate
Kill/ | Kilv
Year Region Fishery 1 Kill S.E. drift day S.E.
1994‘_ CATOTAL | Setnet | 109' | N.AZ 0.003 | N.A.
California Drift 4! N.A. 0.070- ] N.A.
1993 | Southem CA3 Set nef 354 533 0.114 | 0.017
Ventura, CA* 937 | 90.2 0.443 | 0.043
Channel Is., 614 | 216.1 2.000 | 0.704
Central CA® 80 | 235 0.295 | 0.087
CATOTAL | 1984 | 241.3 0.342 | 0.041
California Drift 89 | 343 0.002 | 0.006
1992 | Southern CA. | Setnet | 1164 | 131.0 0.397 | 0.448
Ventura, CA | 1242 1 265.2 0.677 } 0.145
Channel Is., 1164 | 131.0 0.397 | 0.045
Central CA 51 16.1 0.233 | 0.073
CA TOTAL 3255 | 8489 0.595 | 0.155 |
California Drift 68 | 23.0 0.002 | 0.005
ColumbiaR. | Drift 28 0.004

'"Through the third quarter

*Not Available

3South of 33° 50'N (excluding Channel Islands)

“North of 33° SON to 34° 30'N (excluding Channel Islands)
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