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N. Pacific Seabird Colonies
with “Long-term” Data
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North Pacific Currents
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Tertiary Consumer:

Rhinoceros Auklet
(Cerorhinca monocerata)

Ranges throughout
N. Pacific rim

Diving seabird attains depths of i\: —
60m (avg 15m) y )

Preys on mid-water schooling
fishes

Tim Zurowski

Fishes sampled from auklets
provisioning young in summer



100%

% Mass | T T
Rhinoceros G k.. d
s

100% Ili=l.-

B squid (Loligo)

Juvenile predatory fishes:

greenling (Hexagrammidae)

sablefish (Anoplopoma)
50%
salmon (Oncorhynchus)

100% _—_

¥ . - | 5l
F ) W 50% N
7 | | |||I
) | " i

0% rockfish (Sebastes)

Small coastal pelagic fishes:

. sardine (Sardinops)

herring (Clupea)

capelin (Mallotus)

50% saury (Cololabis)

o ™ <} (o2} AN
(o] [e2] [o2] [e2] o
(e} (¢} (e} (¢} o
— — - - N

sandlance (Ammodytes)
0%
100%

anchovy (Engraulis)

50%

0%

1978
1981
1984
1987



[ ] other

Cal |f0 rn Ia B squid (Loligo)

C u r r e n t Juvenile predatory fishes:

E sablefish (Anoplopoma)

Forage Fishes B8 saon ey

E rockfish (Sebastes)

Small pelagic fishes:

|:| saury (Cololabis)

. anchovy (Engraulis)

Offshore

0%
100%

Nearshore
50%

0%

1978
1981
1984
1987
1990
1993
1996
1999



Transition
one
Forage Fishes

0%

1978

1981

1987

1990

[ ] other

Juvenile predatory fishes:

|:| salmon (Oncorhynchus)

[[]] rockfish (Sebastes)

Small pelagic fishes:
|:| herring (Clupea)
|:| saury (Cololabis)

|:| sandlance (Ammodytes)

1999 I EMI

1993




—:.-
Offshore -
50% I
7 I
2 o
E 100%
.-
(@)
& lllll

Nearshore
50%

0%
00 O N & © o O o
I\OOOO(DOOOOCDCDCDCDCDO
o OO O O O O O O O o o O o
4 d d d «Hd d Hd Hd Hd G <+ N «

|:| other

Juvenile predatory fishes:

E greenling (Hexagrammidae)

E sablefish (Anoplopoma)

INE €] —
C u r r e n t Small pelagic fishes:
Forage Fishes B o )

|:| sandlance (Ammodytes)

[] herring (Clupea)




100%

—

(7))

@ i

c  50% B

o [ ]

S II l I I|I il

0% - | -

(0 0) (@) (Q\] < (o) Q0 o (Q\| <t O (e 0] o (V|
N~ (0 0] (00 (0] o0 (00 (@)) (@)) (@)) (@) (@)
(@)) (@)} (@)) (@)) (@)} (@)) (@)) (@)} (@) o (@)) (@) (@)
— — i — — i i — i i — (qQ\] (q\|

|:| other

Juvenile predatory fishes:

E greenling (Hexagrammidae)

Small pelagic fishes:

. sardine (Sardinops)

|:| saury (Cololabis)

£ | - - A [] sandlance (Ammodytes)

Tsushima
Current
Forage Fishes

. anchovy (Engraulis)




100%

% Mass
Rhinoceros
Auklet Diet

. I. —l-—-
50% | I
0% I I-III-.I I I:I other

100% — oS
. -II I IIIIIII
0%

ll

B squid (Loligo)

Juvenile predatory fishes:

100% greenling (Hexagrammidae)

sablefish (Anoplopoma)
50%
III II I salmon (Oncorhynchus)
0% I III rockfish (Sebastes)
100% _—_

Small coastal pelagic fishes:

L "‘:' - N o e T‘. y I--
| " 50% B I
| | I' IIII
0% n lll

— .-l-llll l—l::-l

-I
50% =il_ I I
I [ |

0%
100%

. sardine (Sardinops)

herring (Clupea)
capelin (Mallotus)
saury (Cololabis)

sandlance (Ammodytes)

anchovy (Engraulis)

50%

0%

1978
1981
1984
1987
1990
1993
1996
1999
2002



100%

AnChovy . Tsushima
- Current
(Engraulis) "
% mass £l Nifio
events
- California
o Current
50% -
0%

1978
1081
1984
1987
1990 |
1993 |
1996
1999
2002



Pacific Saury
(Cololabis)
% mass

100%

50% -

0% +———

100%

50% |

0% -

100%

50% -

0% -

100%

50%

0% T T

Tsushima
Current

Transition
Zone

California
Current



Sablefish
(Anoplopoma)
% mass

50%

40%
30% |
20% |
10% -

0% -

50%

40% -
30% |
20% |
10% -

0%

50%

40% -
30% -
20% -
10%

0% +—

Alaska
Current

California
Current



100%

% Mass
Rhinoceros
Auklet Diet

. I. —l-—-
50% | I
0% I I-III-.I I I:I other

100% — oS
. -II I IIIIIII
0%

ll

B squid (Loligo)

Juvenile predatory fishes:

100% greenling (Hexagrammidae)

sablefish (Anoplopoma)
50%
III II I salmon (Oncorhynchus)
0% I III rockfish (Sebastes)
100% _—_

Small coastal pelagic fishes:

L "‘:' - N o e T‘. y I--
| " 50% B I
| | I' IIII
0% n lll

— .-l-llll l—l::-l

-I
50% =il_ I I
I [ |

0%
100%

. sardine (Sardinops)

herring (Clupea)
capelin (Mallotus)
saury (Cololabis)

sandlance (Ammodytes)

anchovy (Engraulis)

50%

0%

1978
1981
1984
1987
1990
1993
1996
1999
2002



Some Regime-shift Models

Model 1 .................................................................................

Model 2 .................................................................................

Time
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Summary

o El Nino effects more apparent in lower latitudes

» Gradual, sweeping fluctuations in prey composition
apparent throughout time series (Model 1)

* Need longer time series, more sampling locations!



on forage fish communities in more detail

» Examine diet of rh'U'I~tip_,Ie_ marine bird
predators simultaneously--

i Network ef marine bird “bio-sampling”
. stations thmughout N. PaC|f|c basin A
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Chick Provisioning Amounts

 Bill load mass varies significantly between colonies

and years in the N. Pacific
however,

 Bill load mass changes in a synchronous manner:

- between colonies in the California Current over time
(more strongly between ANI & SEFI, but also with TRI)

- between colonies in the Alaska Current over time
(more strongly between MIDD & LAZ, but also with TRI)



