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Executive Summary

We conducted surveys of seabirds. fish, marine mammals and oceanographic conditions
in the central Aleutian Islands. Alaska from the Aft' Tiglaz durin g 16-21 Jab 2009 as pan of the
Seabird. Fish. Marine Mammal and Oceanography Coordinated Investigations SMMOC1)
project. the primary objective was to characterize the marine environment in the vicinity of
Kasatochi. Koniuji and flak islands. which together form one of nine seabird colonies monitored
annually by the Alaska Maritime National Wildlife Refuge. We also assessed the short-term
impacts of the August 2008 eruption of Kasatochi Volcano on the nearshorc environment around
the island. The study area in 2009 was similar to that in 1996 and 2003. except that we added
transects that extended through Atka Fenimore and . tagalak passes in 2003 and 2009.

In addition to surveying seabirds and marine mammals on transects. we characterized
local oceanography by measuring water temperature and salinity continuously at the sea surface
and by taking profiles of the water column.

We measured the relative abundance of zooplankton and fish biomass using a dual-
frequency echosounder and sampled with a mid-water trawl net to help determine which species
were associated with observed acoustic sign. We set longlines to catch large demersal fish
species. used bottom trawls to describe the bottom fauna and sampled plankton at several sites.

In 2009 we counted a total of 19.400 birds on 26 transects covering 425 linear km of
suneys. resulting in an average density of approximately 124 birdsilcm 2 over an area of 15? km-:
similar to the density found during the 1996 and 2003 surveys.

The northern fulmar was the most numerous bird species seen during our survey.
followed by crested. least and whiskered anklets. and tufted puffins. the greater numbers of
whiskered and least anklets counted in 2003 and 2019 compared to 1996 were likely the result of
our surveying through the passes tan area not covered in 1996) and the high concentrations of
these two species in and near the passes.

As was the case in 1996 and 2003, we found that the highest acoustic biomass occurred
in the deeper waters nonh of Kasatochi Island as well as in the passes. We captured no fish
during longline operations near Kasatochi Island in 2009, likely due to the deposition of volcanic
material from the 2008 eruption onto the seabed around the island. thereby reducing or
eliminating suitable habitat for large demersal fishes or their prey near Kasatochi Island.

The (' ri) profiles along transects 9, 12 and 26 in 2009 were similar to those from 2003.
and profiles from all years indicated a ecncrally more stratified water column in the north and
more mixed waters to the south. the patterns of sea surface temperature and salinity also were
similar in all three sample years: wanner. less saline conditions to the north and colder, more
saline waters near the passes to the south. indicating upwelling of north Pacific water through the
passes.
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Introduction

We conducted surveys of seabirds. fish, marine mammals and oceanographic conditions
in the central Aleutian Islamic. Alaska (F igures I and 2) from the Aftll Thilai during 16-21 July
2009 as part of the Seabird. Fish. Marine Mammal and Oceanography Coordinated
Investigations (SMMOCI) project. 1Iw objective was to characterize the marine environment in
the y icinity of Kasatochi. Koniuji and Utak islands, which together form one of nine seabird
colonies monitored annually by the Alaska Maritime National Wildlife Refuge (Dragon et al.
2010). Kasatochi Island erupted on 7 August 2008 and buried the island under several meters of
ash. In addition to sur y ey ing seabirds and marine mammals on transects. we characterized local
oceanography by measuring water temperature and salinity continuously at the sea surface and
by taking profiles of the water column at numerous stations on a series of CTD (conductivity.
temperature and depth) transacts. The relative biomass of zooplankton and fish was measured
with a dual-frequency echosounder, and a mid-water trawl was used to identify species
associated with the acoustic signal. We set longlines to catch large demersal fish species. used
bottom trawls to describe the bottom fauna and sampled plankton at several sites. This report
summarizes the data collected from the 2009 SMMOCI cruise to the central Aleutian Islands.

Personnel:	 Bird Crew: Lisa ('limo (Vol.. Homer). Catherine Berg (FWS, Anchorage). Gary
Drew (USGS. Anchorage). Naomi Bargmann (USGS. Anchorage). Jeff Williams
(FWS. Homer). David Wigglestvonh (FA'S. Anchorage). Nathan Zabel (F WS.
Homer)
Fish Crew: Bill Bechtel (Vol.. Homer). Aaron Baldwin (Vol.. Juneau). Joe
Eilipowiez (Vol., Delaware)
MTh:encaustics/ ElectrotocA,Birds: Don Drava (FWS, Homer)
'DO& Crew: Dan Erickson. John Faris. Dan McNulty, Joe Masui, Andy Velsko.
Reuben Gueisehow

Methods

I tied and Marine Mammal Moan ations

We counted birds and marine mammals using strip transect methods described by Gould
and Forst!! (1989). and employed on previous SMMOCI cruises. Two observers. stationed un
the flying bridge of the WV Tiglai (one on each side of the ship). continuously recorded all
birds observed on the water within 150 meters on either side of, and 300 meters in front or. the
vessel, while the vessel tray Bled at 9-10 knots. Flying birds were counted on 180° "scans" 150 m
forward of and 150 in to each side of the vessel's bov. every 30 seconds. We radioed
observations to data recorders who logged data into computers using dLog2 (R. 0. Ford
Consulting. Portland. OR), which assigned all records GPS positions in real time.

We conducted surveys on 26 transects, which included circumnavigations of Kasatochi,
Koniuji and t :lak islands at approximately 1.9 km (I nm) offshore. and surveys through Atka.
Fenimore and Tagalak passes (Table I. Figure 3). Data were used to map bird and marine
mammal distributions and estimate correspondin g densities.
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Ilydroacoustie Surveys

Acoustic data from a dual frequency (38 and 120 k112) Simrad r.K500 cchosounder were used to
assess potential pelagic prey abundance along the same transects and concurrently with marine
bird and mammal obsen• tions (Figure 3). The threshold for data collection was set at -80 d13.
We echo-integrated acoustic data to a maximum depth of 250 m. excluding the surface bubble
layer (top 10 m). bad data regions and the bottom. Data were exported into I minute by 50, 100
and 250 m depth bins. Only data from the 120 kHz transducer were integrated and summarized
for this report because this frequency tends to highlight the size range of typical seabird prey.
species: 38 kHz data were archived but are not reported here.

Fishing

In general. approximately one-third of the preliminary target areas. primarily in the
eastern portion of the study area. were not sampled during the SMNIOCI fishing etTon in 2009
due to stormy weather. Several of the specimens captured during this study represent range
extensions that will he subsequently reported in the formal literature.

Trawls and Tows.— We conducted several types of trawls to relate midwater and shallow
nearshore community composition with the hydroacounic record of biomass. Midwater tows
used a 9-tn modified herring trawl (with a PVC collecting bucket containing 1-mm mesh), towed
thr about 10 to 20 minutes at 2-3 kts over ground. A depth sounder attached to the headrope of
the midwater trawl pros Wed real-lime feedback on fishing depth. A temperature-depth recorder
('I'DR) attached to the headropc provided water temperature at the fished depth. Midwater trawl
collections were identified to the lowest practical taxonomic level. invertebrates and Pubes
counted. and total length of fishes (nearest mm) measured.

Bottom trawling involved a 3.05-in plumb staff beam trawl, with a cod end of -I-nun
stretched mesh, towed for five to 10 minutes at approximately 1.5 kis in the direction of the
water current. A [DK attached to the trawl headthpe recorded temperature and depth. Catch was
identified to the lowest practical taxonomic level, enumerated. and fishes measured for total
length (nearest min).

Lougline Sets.- For each longline set, we deployed a single skate with a target of about
100 hooks (size 15/0). baited with salted herring and soaked for about two hours. Catch was
identified to species, sampled for total length (nearest mm). sex and weight (nearest 0.1 kg). and
stomachs removed and frozen for diet analysis.

Plankton Hauls While the vessel was drilling following some trawl tows, we sampled
plankton in the water column by vertical hauls of a 0.5-m plankton net (0.5 in mouth and 505 pm
mesh ) from the shallower °reinter near-bottom or 100 in. Catch was preserved in 10% thrmalin
until subsequent identification. The hauls probably underestimated the relative abundance of
Sonic zooplankton species, particularly larger animals (e.g.. shrimps and krill) that swim strongly
enough to avoid the net (11. Holladay, University of Alaska Fairbanks. pets. column.).
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Oceanographic Data

Irawr Column Temperature and Sahruty Profile.-- We deployed a portable CTD (Sea-
Bird Seacat SRE-I 9 Profiler) at the start and end of all transects, approximately every 3.7 kin (2
Inn) along transect lines 09. 12 and 26 (Figure 3), and at the end of each fishing event (trawl. tow
or longline set) to obtain temperature and salinity profiles from the surface to the shallower of
either near-bottom or approximately 100 m. We analyzed data using VG gridding with Ocean
Data V iew 1 (Schlitzer 2004).

Sea Surface Temperature and Salinity.— Sea surface temperature and salinity were
continuously recorded while underway using a Sea-Bird Seacat SBL2 I thermosalinograph. We
used VG gridding in Ocean Data View' (Sehlitzer 2004) to generate temperature and salinity
contour maps as a way of illustrating the occurrence of surface structures such as fronts.

Results

Bird and Marine Mammal Observations

In 2009 we counted a total of 19.400 birds on 26 transects covering 425 linear km of
surveys (Table 2), resulting in an average density of approximately 124 birds ikm* over an area of
157 km".

Procellariit&—Almost all of the Laysan and black-footed albatrosses were encountered
over the relatively deep water north of the 50 fathom (91.4 m) depth contour (Figure 4). Most
mottled petrels occurred hem cen Kasatochi and Koniuji islands (Figure 5). Northern fulmars
were widely distributed throughout the survey area, with highest concentrations near Fenimore
Pass and Ulak Island (Figure 5). All but one of the shearwaters identified to species were short-
tailed shearwatcrs (Table 2). Shearwaters were widely distributed. but most occurred over
relatively deep waters (Figure 6). The majority of stonn .petrcls were observed over water deeper
than 50 fathoms (91.4 m), primarily between Kasatochi and Koniuji islands (Figure 7).

Cormorants.—Cormorants were seen inshore and in the passes (Figure 8).

Shorebirds—Vic saw one least sandpiper (Table 2). Phalaropes (almost entirely red
phalaropes) were widely distributed, especially in the passes and the eastern part of the survey
area (Figure 9).

Gulls and kiiiinakes.—Glaucous4%inged gulls and black-legged kittiwakes were seen
over both deep and relatively shallow waters throughout the survey area (Figure 10).

Mums and Guillemots.—We found murres to be patchily distributed, with
concentrations near Koniuji and Ulak islands as well as in the passes (Figure I I). Most of the
murres identified to species were thick-billed murres (Table 2). We observed pigeon guillemots
almost entirely in the passes (Figure 12).



Minders and AuMets.—Most ancient murrelcts occurred in the western portion of the
study area. especially north of Illak Island (Figure 12). Crested auklets were the most numerous
auklets observed (Table 2) and. along with least auklets. were Ibund throughout the study area.
with concentrations near Kasatochi and Koniuji islands and in the passes. We found the highest
concentrations of Cassin's and whiskered auklets in or near the passes, with other auk let species
more widely distributed (Figures. 13-15).

Pitffinc.— Tufted puffins. which substantially outnumbered homed puffins (Table 2),
occurred over most of the study area with higher concentrations associated with islands and
passes (Figure 16). homed puffins had a patchy distribution throughout the survey area (Figure
16).

Marine Manunals.—Wc saw many groups of Ball's porpoise on transom. almost all over
relatively deep water (Fable 2, Figure 17).

Prey

Acoustic .S'urvey.s.—In oeneral. acoustic biomass was greatest near the islands. in passes
and in deeper waters in the northern portion of our study area (Figures 18-20).

Mal-water Trawls.— We conducted three mid-water trawls in 2009 (Fable 3. Figure 211.
Krill (euphausiids) was the most numerous invertebrate, followed b y jellyfish (Table 4). The
most numerically abundant fishes captured were juveniles, typically larval stages (Tables 4 and
5).

Bottom Trawls.— The ten bottom trawls conducted in 2009 (including one repeat tow.
BT110b) yielded a wide variety of invertebrate and fish species (Table Figure 21). Yellow-
legged Pandalid shrimp was the most abundant species (n-1.723). with large catches in tows
11102 and BTO9b (Table 6). Other invertebrates for which one hundred or more individuals were
caught included Atlantic daisy brittle star. northern erangon. circumpolar shrimp, slenderbeak
coastal shrimp and Aleutian urchin (Table 6). Several of the invertebrates captured were colonial
organisms to g , hydroids and bryornans) and arc only documented here as being "present - rather
than our attempting to quantify abundances.

Among bottom trawl tows. fewer than 10 specimens were caught for 75% of the fish
species captured. Northern rock sole, the most abundant fish species caught (n-168), occurred in
over hallorthe tows but was most abundant in tow 13103 (Table 6). Length data were collected
from 23 fish species. although many of these species were represented by only a single specimen
(Table M. For MOM species caught. including the three most abundant species. northern rock
sole. Ihurhom sculpin and northern sculpin, specimen si7e was generally Ion mm or less in total
length (Figure 22).

tangline Sen.— Two longline sets were made in 2009 (Table 3. Figure 211. The first set.
involving 79 hooks fished near Ulak Island. caught 7 Pacific cod. 12 Pacific halibut. and 18
Yellow Irish lord (Table 7) Thc second longline set. 100 hooks placed near Kasatochi Island.
generated no catch. Specimens caught on lonxlines ranged from 353 mm to Low mm in total
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length. with relative sizes generally being Pacific halibut > Pacific cod > yellow Irish lord (Table
8. Figure 23). The majority of the specimens were male fish.

Shrimp comprised the bulk (percent frequency of occurrence and count) of the diet of
Pacific cod caught on longlines (Table 9). Atka mackerel and other fishes constituted the
majority of cod diet by weight. Fish remains comprised the majority of the diet of the Pacific
halibut captured on longlines (Table 10). Yellow Irish lord exhibited a varied diet dominated by
brittle stars (Table 11).

Plankton Rms.—We conducted three vertical plankton tows in 2009 (Table 3. Figure
21). Copepods. mostly Eucalanus bungii and Nencalanug pi:anthrax, were the most abundant
catch among tows (Table 12).

Occa nogra phy

Iliac Column Projilo—Profiles from a Iota) of 47 casts (Table 13, Figure 24) generally
indicated a stratified water column in the north with mixed water nearer the passes. Intrusions of
cooler. more saline water from below occurred in places and probably were associated with local
hathymetry and currents (Figures 25 and 26).

Sea Surface Temperature and Salinity.— Surface waters over the deeper. ofTshore areas to the
north tended to be relatively warm and less saline whereas cooler. more saline conditions
predominated in the shallower portions and passes of the southern part of the study area (Figure
27).

Discussion

the study area for our 2009 central Aleutian Island SMMOCI cruise was similar to that
in 1996 and 2003 (Drew et al. 2003. Dragon 2007). including the transects that were added in
2003 extending through Atka. Fenimore and Taealak passes. Overall seabird density in the
central Aleutian Islands in 2009 was similar to that found in 1996 and 2003 (Table 14).

The northern fulmar was the most numerous bird species seen during our survey.
followed by tested. least and whiskered auk lets. and tufted puffins. The greater numbers of
whiskered and least anklets counted in 2003 and 2009 compared to 1996 were likely the result of
our surveying through the passes (an area not covered in 1996) and the high concentrations of
these two species in and near the passes.

As was the caw in 1996 and 2003 (Drew et al. 2003. Dragoo 2007). we found that the
highest acoustic biomass occurred in the deeper waters north of Kasatochi Island as well as in the
passes. We captured no fish during longl ine operations near Kasatochi Island in 2009, likely due
to the deposition of volcanic material front the 200S eruption onto the seabed around the island.
thereby reducing or eliminating suitable habitat for large demeNal fishes or their prey near
Kasatochi Island.

The cm profiles along transects 9. 12 and 26 in 2009 were similar to those from 2003.
and profiles from all y can indicated a generally more stratified water column in the north and
more mixed waters to the south (Drew et al. 2003. Dragon 2007). the patterns of sea surface
temperature and salinity also were similar in all three sample year:: warmer. less saline
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conditions to the north and colder. more saline waters near the passes to the south. indicating
upwelling of north Pacific water through the passes.
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Table 1. Locations. dates and times of surveys used for bird and marine mammal observations,
and hydmacousties surreys in ihe central Aleutian Islands. Alaska in 2009.

Transect

Stan
Latitude

("IN1

Stan
Longitude

("W)

Stop
Latitude

('N)

Stop
Longitude

(°W) Date
Start
Time

Stop
Time'

52.0412° 175.9412° 52.1712° 1760010° 7: 16 16:14 17:08

2 52.1718° 176.0013° 52.1712° 175.8342° 7:16 17: 1 3 18:02

3 521755° 175.8288° 52.0127° 175.8367° 7118 10:05 11:09

4 52.0142" 175.8365" 51.9852' 175.7525° 7118 11:22 11:45

5 51.9878° 175.6695° 51.9865° 175.7460° 7119 13:40 13:59

6 52.1967° 175.6546° 51.9862° 175.6631° 7, 18 14:12 15:35

7 521935' 175.6605° 52.2267° 175.5002° 7d18 8:23 19:03

8 522783: 175.49970 52.1972° 175.5057° 7;18 19:16 19:30

9 52.1497" 175.5058' 52.0088° 175.5027" 7:19 09:11 10:40

10 52.009K' 175.50W 51.9957' 175.3817° 7/19 10:52 1123

11" 52.0437° 175.339? 52.0267° 175.3628° 7120 16:13 1628

12 52.2488° 175.3395° 52.0458° 175.3375° 7120 13:30 16:01

13 52.2585° 175.2045° 52.2498° 175.3307° 7120 12:43 13:15

14 52.0788° 175.1665" 52.281? 175.1667" 7/20 I I :00 12:IA

15 52.1187" 174.9980" 52.0808' 175.1562" 7.'20 10:08 10:48

16 52.3168° 174.9933" 52.1208' 175.0003° 7'20 08:41 09:56

17 52.0203" 175.9123° 52.0208° 175.9122" 7/16 1325 14:20

18 51.98900 175.7517° 52.1797" 175.7512° 7/18 11.57 13:21

19' 51.9755' 175.5815° 52.1992° 175.5817* 7,18 16:14 17:41

51.9867' 175.7453° 51.9762° 175.5840° 7119 14:04 15:50

20 52.1447" 175.5025° 52.1445° 175.5058° 7;19 07:48 0858

21 52.0018° 175.4182° 52.2498' I 75A 163° 7119 16:43 18:08

22 52.26W 175.2495° 52.0728° 175.2503° 7.2I 12:42 14:03

23 52.2135- 175.1005' 51.11380 175.1010° 7:21 10:32 11:30

24 52.174r 175.8277= 52.1847' 175.7508° 7116 18:21 18:40

25 52.0037' 175.3720' 51.9865' 175.6645° 719 12:14 13:33

26 52.0590: 175.9077' 52.1723° 175.9162° 7"18 08:13 09.26

'All 111710 arc Aleutian 1)3,, light (Universal Coordinated Time minus 9 hours)
"Transect not finished due In rough seas.
'Straight line portion of transect 19,
'Portion of transact 19 that traversed Fenimore and Tagalak passes.
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Table 2. Species composition and nunThers of seabirds and marine mammals observed on 26
transacts in the central Aleutian Islands. Alaska in 2009.

Species Scientific Name No. Observed Density' % Total

All Bird Species Total 19.400 123.57 100.00

Common eider &mu:feria mollissima 2 0.01 0.01

Lajdsan albatross Phirabastria immutishilis 49 0.31 0.25

Black-footed albatross Phoebastria nigripes 8 0.05 0.04

Northern fulmar Fulman& glacialis 5073 32.31 26.15

Mottled petrel lherralroma inexpectala 5 0.03 0.03

Sooty shear" wet Pyffinus *mete 1 0.01 0.01

Short-tailed shearwater Puffins& tenuirostris 354 2.25 1.82

Unidentified sheanvater Puffins& sp. 352 2.24 1.81

Fork-tailed storm-petrel Oceanodroma furciaa 91 0.58 0.47

Leach's storm-petrel Oceantschrama leuerahno 8 0.05 0.04

Unidentified stonn-petrel Ocrantranima sp. 4 0.03 0.02

Red-faced cormorant Phaluvrinrarar sulk 25 0.16 0.13

Pelagic cormorant Phalacrucorta pylagicus 1 0.01 0.01

Unidentified cormorant Phalacrucona sp. 8 0.05 0.04

Least sandpiper Coheir& minunlla I 0.01 0.01

Red-necked phalarope Phalaropus Juliana 27 0.17 0.14

Red phalarope Phalarupuy Wan& 1095 6.97 5.64

Unidentified phalarope Phillartraus sp. 4 0.03 0.02

Glaucous-winged gull Low glaucescens 353 2.25 1.82

Black-legged kittiwake RiSul truinetyla 63 0.40 0.32

Pima:trine Jaeger Stercorarius pumarinus 1 0.01 0.01

Long-tailed Jaeger Sfereuraraw bragicaudia 1 0.01 0.01

Common murre Urfa aalgc 30 0.19 0.15

Thick-billed murre Urfa lomria 226 1.44 1.16

Unidentified murre Una sp. 172 1.10 0.89

Pigeon guillemot Cynthia columba 26 0.17 0.13

Ancient murrelet Synraliboramphas antiquity 115 0.73 0.59

Cassin's auklet Ptychoramphits afewitus 212 1.35 1.09

Parakeet auklet Actlira psittaeula 350 2.23 1.80

Least anklet .4ethia pusilla 1916 12.20 9.88

Whiskered auklet Aethso migrant-a 2322 14.79 11.97

Crested auklet Aethia cristatella 3509 22.35 18.09

Unidentified auklet ..fethia sp. 921 5.87 4.75

Unid. small dark alcid .4kidae sp. 24 0.15 0.12

9



Table 2. Species composition and numbers of seabirds and marine mammals observed on 26
transacts in the central Aleutian Islands. Alaska in 2009 (continued).

Species Scientific Name No Ohsented Densit y' % Iota!
Horned puffin Frairreuhr corniculata 82 0.52 0.42
Tufted puffin Fratercula can-bola 1894 12.06 276
Dalf s porpoise Phocoenoides clalli 75 0.48 0.39
'Individualsimr. A total of approximately 157 km' ts as surveyed.

10



nnn
0

t;	 zE
6'	 'a>	 4-

n.

43
4

i

"t

ISSV

qt.	a 	 O	 0 	 el	 g?	 01

lb 2 it". ' 2 a 2 c. Z 2 *
y-:	 v-:	 4	 4	 Y.	 o	 se:

‘q	 1....	 V• n

5 2 I ' e ' fw R	 -.	 c'qvi	 T.	 -:	 in

V

C
a cAR, / o	 S

- 7

to;
cipS J'

M14
e
h

ti
M11

M11 C 4. 4

Y
„

It
V".	 —

t
0 M14

0 ••-n
M14

t-- M14
M1

3 'A 0
I

4f.
I	 so	 1	 r.h

—	 r. 8

41-
e

0 0
0
00

0
00

0

M14

0
f	 M1	 M1	 M.

cti
7

4 a0; 7 0.,
`,4":
VN	 V1

n : cc

C
er
se 7in

0	 IA0
10 	 el	 0en

0
F

C0

N
0en 0	 0r,	 00

0
0

0
c.

0y-. 0
..r.

ao ao	 it,	 %	 fly
1
-

0

0
t4

ow,

Z

00

0(.4

00 0
Tr	 er 
ei	 •

M14

I r-.

ti

I
00
'4

ni

PM
0

ni

en
0

ni

el
Cs.
ni

00	
Tr.	 g tin	 I

ni	 ni	 ni	 ni
g 4
0 2

*E

1.1

3 "8N c

5

n

ip;

r-o—
?!
v-i

0
..-.
Men
in

VI

04,
1,N
0,
to".n

in	 in

0
in	 R-en	 .-0%	 00
at	 at
tei	 tei

*2.oCO0
in

it

fie
- 	..r,
0	 .0,CA	 at
isO	 in

in	 on	 in

0r
V te 

ONo
7	 Y.	 at
••-.	 GO	 ir.
iri	 ief	 if;

in

inent-.
es
in

in	 in	 in	 In

i•-•	 i•-•	 :n	 F-.	 F-.It o in en oN	 ND	 se.	 Cl
on en — — —
in	Gn	in	ir:	 in

> 0,
I

b̂ 	 E
c

3
F F F IM1	 M1 r- F F F r- F 1.- F	 1.-	 F	 r--	 F

TA) 7,gU
2 en

e0
In 0in	 00

0 r-
0
00

0
v.
VI

0
00

0ea 0 0r- 000s
0.0	 Ca	 en	 celCa>

'128u

n C1V.
0

un
0
ci

lc
inin

M
NNin	 an 01 in

n

in N in It 4-4	 Nin	 It	 in	 on	 on 2
E.....

c
ti	 0

1-3-,	 4-

I.;
to
SC

ea° o cp. o
E

eta
-L;

E 4I
E 8

.5
....	 S	 'Pt1_	 ..
.r.

..z.

1"--

7
-

inR
ni-

inel
6Cl Yi

—

00	 IN
9 96
IN	 r1

C‘
7.-
N

ir
"niIN

4.1

7ryIN

”.
-•
0"

0""0
ig 8
Ei 6n 	 ('1

.0	 op	 or,
t-	 ti• 	 e
8 8 8 8 8

17.	 = --	 c
u

Er v
0

o 
ir--.-

40
it"

0

1^
I--

r-
et	 Xi
r-	 r-

as
r-

&*
r-

tt,
r-

O.,
i---'

0,
i---'-

0,
-,r-

0.,
--,n

0 0 0 0 0
r--	 M1	 F	 M1	 M1

z,•
E e 2

:a 	 c
re; _ IN Jr e

E
.a •

.
PeePePP.	 P2
=	 i = = t > er. › _ a

eq
=.

p =	 en	 00	 C.	 040 0 0g	 t- 1-
2 > m c to

II W.

2



n••.+•

7.1

7ts

n

T.

2

—	 n r1 rn in a. nn 17,	 •-• e, ••n• C'. .n IN. C.0 r, n 	 n 	 nn .•n ... 	.:-.•
n T.	 "	 r. n n "C WM7	 _	 v.,	 -

r	 %	 0-	 '	 —	 I — e•• r 1	 oc — —	 I —	 •
'2	 cc	 el 42

e"f
..";

- 	-	 :	 I	 I	 :	 I	 - -r

a
-..	 2

	

.	 t	 04

	

u	 -C	 2.

	

i'	 ;....	 '.6	 ,	 c	 .4
..,	 ,6	 'A	 t. ..; 7, c;	 -

%
cc

el

cal

T.
ef—

E
E g

	1.	 ,. m	 e t! 76 • E	 T.. - e, • = 1 4=	 i7	 g 76

	

,..- 	 4'	 :17' E -	 et,-	 =`•!--	 6	 •	 t• E,-g•
1.0
A	 r:

Ee.
C

..‘.

39	 ''' 	- a 1/4	 '-'-z.	 % -..	 6̀ 1 5: § -3- E r; C• -	 E 1	 7', 7;e-	 ::-. :2	 a 6.	 .17	 -T.	 - 'A - 3	 .7 -=	 71' 7 >	 .4: .= = 	 7 7 6
.-	 = Z" I. 	 4-6-	 z67 .6	 -4%.12.6	 is,...r---, = .-.
./..7'	 Z. ':.--	v.	 a	 a	 ..t= 	E	 7 -6 ..1	 7	 ...:	 a	 E	 4  	 •-••	 51

7
u

7 .4

-E.	 .a..I-. .=	 Im..--	 2	
7

C.	 =	 '2,--	C 4	 -Z.	 ::.	 % .0 	 7._.	 ..E

	

1-	a	 b. E =.	 --- -0	a	 Zs.	 I'm 1	 k	 ta -7 - 7	 I" 'ZI	 -,	 LE	 .-- .	 7	 -a u -•e , ..	 a .	 ss,	 .	 - a =	 4 ,E: -	 n	 'I. Et dr,	 E4c.737..•.?:..,	 ':,..... a- e r -r. (.4;	 --. ...,	 .- .... -- < i-	 -;
E == =

•••=

5

	

!f\	 II	 .-==	 -a

	

,7..= mo	 y 0.
7	 ._ 77;	 S. 7 E	 t E.	 L	 .= Tm = E7	 -... ;•••	 - --,	 7	 = < -0	 7 0	 c	 c	 ...	 V =	 Co:• •	 ^ _	 I.• 'A	 6.	 %	 In V	 n

— 	- 	 ,..	 :,.- 1.,	 <	 .c. -,	 5	 ta a• 2; e,	 a—	 _ _ 	 _ % _ ...0	 .,	 _	 ,	 a.	 n m ,.... ..-• c
ad	 -. . 'I	 '	 m....-.....m	 =	 E r	 u	 :::	 :. 	 -4 	 :=	 7 -.	 E	 .- •-• .-	 <4	 -	 .-;	 ...	 c 	 4.	 4.	 ,.7,	 C	 '''. = 7 C .t 	 + - - - r5 , 7::	 7 7 7	 7	 7,

I

	

mE 	 a.

I

r,

7 .7
.c7..,..E,.,<7L=A.ar	 es-.c	 _-.	 ng .==.7 -- am .	 5 	 ,, ,..	 =	 =	 c.. = E	 ,, 7 a, •	 ,	 2 ..r._ 	 , ,E	 ..„.. el ...	 7- U	 2 •••

1: L/ Li: I— 	—1	 c < r ::: 	 'A Z :.I.3 4c 4_4	 c... ...... < e- u-	 =I

u u

i
<7.

_	 ..=
u—,



Table 5. total lengths (mm) of fish species captured with (A) mid-water trawls and (13)
bottom trawls during SMMOCI sampling in the central Aleutian Islands. Alaska
in 2009.

Mean
Standard

Deviation Range
Sample

size
A. Midwatcr Trawl

Pacific cod 1.080.0 NA' NA 1
Gadidae juvenile 17.3 1.5 16-19 3
Atka mackerel 232.0 NA NA I

B. Bottom Trawl
Alaska skate 270.0 NA NA 1
Darkhlotched rockfish 85.6 21.4 74-138 8

Sebasres unid. juvenile 69.6 11.6 53-84 14
Kelp greenling 82.5 0.7 82-83 2
Scalybreasted sculpin 49.9 10.4 34-76 19
Scissortail sculpin 119.0 60.8 76-162 2
Spectacled sculpin 33.0 12.7 2442 2
Ribbed sculpin 105.5 41.9 56-150 6
Butterfly sculpin 85.0 NA NA 1
Yellow Irish lord 169.3 87.2 118-270 3
Northern sculpin 66.5 11.4 50-102 20
Fourhom sculpin 44.3 8.1 32-64 39
Eyeshade sculpin 83.0 NA NA 1
Darkfin sculpin 43.5 0.7 43.44 I
Alligator lish 116.0 NA NA I
Sturgeon poacher 25.0 NA NA I
Pacific spiny lumpsucker 26.0 NA NA I
Marbled snailtish 70.0 NA NA I
Lobefin snailtish 55.0 2.6 53-58
Searcher 123.0 NA NA I
Arrowtooth flounder 110.0 NA NA I
Northern rock sole 78.4 78.3 18422 167

Not applicable.
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Table 7. Species composition and numbers of fishes captured with longline gear during
SMMOCI sampling in the central Aleutian Islands. Alaska in 2009.

11,01 (79f LL02 (100)°
Common name Scientific name Ulak I. Kasatochi I.

Pacific cod Gadus macrocepholus 7 0

Yellow Irish lord I fenillepidotus jordoni IS 0

Pacific halibut ifippoglossus stenolepts 12 0
Total 37 0

'Number of hooks set in parentheses.

Table 8. Lengths and weights of species captured with longlinc gear during SMNIOCI sampling
in the central Aleutian Islands, Alaska in 2009.

Total length (nun) Weight (kg)

Common name Sex Mean Sit Range n' Mean SD Range n

Pacific cod Male 666.1 45.1 612-737 7 3.0 0.8 2.1-4.5 7

rcmale NA` NA NA 0 NA NA NA 0

All 666.1 45.1 612-737 7 3.0 0.8 2.1-4.5 7

Pacific halibut Male 846.4 72.2 723-937 10 5.7 1.6 3.3-8.5 10

Female 892.5 781-1004 2 6.9 3.7 4.2-9.5 2

All 854.1 82.7 723-1004 12 5.9 1.9 3.3-9.5 12

Yellow Irish lord Male 481.8 27.1 420-522 18 1.3 0.3 0.8-1.9 17

Female 353.0 NA NA I 0.5 NA NA I

All 474.7 40.2 353-522 IS 1.2 0.3 0.5-1.9 18

ND - Standard deviation. n - Sample size.
"Not applicable



Table 9. Prey composition of stomach samples taken from Pacific cod caught during longlinc
sets in the central Aleutian Islands. Alaska in 2009 (n = 6 non-empty stomachs).

Pro' Name %FO' °/d" %wr
Gastropoda (snail) 33.3 9.4 1.9
Octopoda (octopus) 33.3 6.3 4.7
Isopoda i isopod) 16.7 3.1 0.6
Gammaridca tamphipod) 16.7 12.5 0.8
Nauntia (shrimp) 16.7 3.1 0.1
Caridea (shrimp) 833 50.0 14.5
l'urple hermit (Flacsochtrus calumanus) 16.7 3.1 13.8
Teleostei (fish) 16.7 3.1 11.1
Non-gadoid lish remains 16.7 6.3 2.1
Atka mackerel (Pleurogrammas monapengna) 16.7 3.1 50.6

1/41/01:0 - Percent frequency of mcurrence, %C Percent of count, %WT - Percent total weight.

I able 10. Prey composition of stomach samples taken from Pacific halibut caught during long-
line sets in the central Aleutian Islands. Alaska in 2009 (n 7 non-empty stomachs).

Prey Name %Ws %c %wr
Gastropoda ( snail) 14.3 12.5 4.3
Reptantia (crib) 14.3 12.5 2.6
Teleostci (fish) 42.9 37.5 30.0
Non-gadoid fish remains 28.6 25.0 14.8
Gadus maerocephalus (Pacific cod) 14.3 12.5 48.2

9s.ifO - Percent frequency of occurrence. %C' - Percent of count. %WT - Percent total weight.

Table 11. Prey composition of stomach samples taken from yellow Irish lord caught during long-
line sets in the central Aleutian Islands, Alaska in 2009 (n = 8 non-empty stomachs).

Prey Name %F0' %C %VeTs
Polychacta ( polychaete) 37.5 1.5 0.3
Polynoititic (polychaete) 12.5 0.5 0.0
Mollusca 25.0 2.0 3.2
( iastropoda (snail) 25.0 3.6 6.1
13uccinidae (snail) 12.5 0.5 2.0
Pandalus sp. 12.5 0.5 0.6
Paguridae (hermit crab) 25.0 1.0 0.2
Rhinalithodes wosnessenskii (Rhinoceros crab) 25.0 1.5 13.4
°repent() gracihs (Graceful decorator crab) 12.5 0.5 2.3
Ophiuridae (brittle star) 87.5 87.8 71.1
Non-gadoid fish remains 12.5 0.5 0.7

'%1:0 - Percent frequency of occurrence.	 - Percent of count. %WT = Percent total weight.
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Table 12. Counts of individuals captured with plankton tows during SMMOCI sampling in the
central Aleutian Islands in 2009.

Type Scientific Name

Tow Number Species

TotalVT01 \ TO.. VT03

Annclida: Polychaeta Sy/lidae family 1

Chaetognatha Eukruhnia harnata 9 12 34 55

Chactogiatha Swim, elegans 1

Cnidaria: I lydrozoa Sarsia sp.

MoHosea: Gastropods Limucina helitina 2 6

Crustacea; Amphipoda Hyperia medusarurn 1 I 21 23

Crustacea' Anomura Anomuran nun 3

Ctustacea: Brae hyura Brachyuran rota 6 6

Crustacea: Brach> ura Cheiragonidae megalopac mud. 1

Crustacea: Caridca Carl dean men

Crustacea: Catidea Pasiphaea pacMca 3

Crustacca: Carideo Pandalidac post lam

Crustacea: Carideo Shrimp zeta ••

Crustacea: Cirripedia Barnacle c>prid larvae 4 4

Crustacca: Copepod Acania longiremis 16 •• 16

Crustacea: Copepod Acarlia 4% 496

Crustacca: Copepod Euratanus (magi! 43 435 1411 1889

Clustacea: Copepod Neocalanto plamchrus 168 187 722 1077

Crustacca: Copepod Nenealame sp. 15 -- 15

Crustacea: Euphausiacca Euphausiid unit (juv.) 21 19 220 260

Crustacca: Euphausiacca Th •sanoessa lungipes 2 3

Chordata: I .arvacca Oikopleury sp. 54 121 175

Chordata: Teleost Fish egg 2 2

Trawl Total 245 766 3028 4039

23



Table 13. Locations, times and dates of cm casts made in the central Aleutian Island..
Alaska in 2009.

Can Latitude (N) Longitude (W) Date Time Depth" (m) Notes'

00 52.0761° 175.8946° 16 July 11:52 90(94) 13101

01 52.1733° 176.0(8)0° 16 July 17:09 100 (1400) TX 01. north end

02 52.1707° 175.13318° 16 July 18:03 100 (1195) TX 02, east end

03 co 1862' 175.748e 16 July 18:42 100 1700) TX 24. cast end

04 52.0536° 175.9335' 16 July 20:50 70 (78) 6102

06 520483' 175.9783° 17 July 16:09 16 (--°) BTO3

07 52.0588' 175.9081' 18 July 07:50 100(101) 'TX 26. Sta. 1 i south end)

08 52.1052° 175.9137° 18 July 0832 80 (88) 'I'X 26. Sta. 2

09 52 1377° 175.9147° IR July 08:58 80(84) TX 26. Sta. 3

10 52.1752° 175.8313' 18 July 09:52 100 (800) TX 03, north end

II 52.0127° 175.8373° 18 July 11:08 100 (105) TX 03. south end

12 51.9848° 175.7529° 18 July 11:44 90 (931 TX 18, south end

13 52.18106 175.7518° 18 July 13:27 100 (800) TX 18. nonh end

14 52.1963° 175.6568' 18 July 14:00 100(>1000) TX 06. mirth end

16 51.9846° 175.6638° 18 July 15:34 50 (54) TX 06. south end

1 7 51 9747° 175.5822° I8 July 16:02 35 (40) TX 19, south end

IS 52.2016' 175.5822' 18 July 17:40 /00(1020) I X 19. nonh end

19 52.22W 175.4990° IS July 19:02 100(>1000) TX 08. with end

21 52.1483' 175.4952° 18 July 20:26 20 (25) 13104

22 52.1408° 175.4850° 18 July 21:19 20 (26) BT05. VT01

23 52.1129" 175.4953° 18 July 22:45 40 (50) B 106. VE02

24 52.1488° 175.5432° 19 July 01:29 50(57) BTO7

25 52.16W 175.8728° 19 July 05:00 100 (>250) 1G1W01

26 52 1490° 1753010° 19 July 08:58 15 (19) TX 09. Sta. I (north end)

27 52.1077° 175.5057° 19 July 09:26 50 (58) TX 09. Sta 2

28 52.0737° 175,5053° 19 July 09:50 60 (62) TX 09. Sta. 3

29 52.0397' 175.5008° 19 July 10:17 68 (79) IX 09. Sta. 4

30 520075° 175.502U° 19 July 10:39 60(61) TX 09. Sm. 5 (south end)

32 51.9950° 175.3800° 19 July 11:23 36 (40) TX 10. east end

33 52.0017' 175.4207° 19 July 16:32 40 (45) TX 21. south end

34 52.2510° 175.4163° 19 .11111 n 18:08 100(>1000) TX 21. nonh end

35 52.1932° 175.4393° 19 July 20:54 50(300) MWO2

36 52.1623' 175.5417° 19 July 22:09 30(36) LLU2

37 52.1612' 1753667° 20 July 00:39 100 (263) 111W03. VI03

38 52.1969° 175.1577° 20 July 02:31 100(171) BTO8

19 52.197R° 175.1217° 20 July 03:44 100(128) 13T04)
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Table 13. Locations. times and dates of CTD casts made in the central Aleutian Islands,
Alaska in 2009 (continued).

Cast Latitude (N) Longitude (W) Date Time' Depth' (m) Not&

40 52.3153° 174.9940° 20 July 08:27 100 (>1000) TX 16. north cnd

41 52.1197° 175.0007° 20 July 09:55 76 (82) TX 16, south end

42 52.0804° 175.1583° 20 July 10:47 80 (83) TX 15. west end

43 52.2823" 175.1673° 20 July 12:17 /00 (953) TX 14, north end

44 522495° 175.3330° 20 July 13:15 100 (1600) TX 12, Sta. I (north end)

45 52.2129° 175.3412° 20 July 13:42 100 (1262) TX 12. Sta. 2

46 52.1793° 175.3375° 20 Jul. 14:07 100 (660) TX 12. Sta. 3

47 52.1445° 175.3382° 20 July 14:34 100 (168) TX 12, Sta. 4

48 52.1122° 175.3370° 20 July 15:00 100 (120) TX 12. Sta. 5

49 52.0788° 175.3368° 20 July 15:32 90 (103) TX 12, Sta. 6

50 52 0450° 175.3380° 20 July 15:59 60 (70) TX 12, Sta. 7 (south end/
'All times arc Aleutian Daylight (Universal Coordinated Time minus 9 hours).
I'Depth or cast. Values in parentheses are bottom depth at cast location.
'TX Transect. MW Mid-water trawl, BT = Bottom trawl. VT = Vertical Plankton Tow.

LL = Longline Set.
"No data.

25



Table 14. Estimates of at-sea densities of seabirds near colonies at several Alaskan sites. Data
are from cruises similar to the 2009 cruise discussed here and were gathered using
similar procedures.

Colony Area	 birdskm:	 Reference

Cape Thompson / Chukchi Sea

Nation Sound /Northeastern Bering Sea

Pribilof Islands !Southeast Bering Sea (1997)

Pribilof Islands !Southeast Bering Sea (2005)

Buldir bland Western Aleutians

Kasatochi Island !Central Aleutians (19%)

Kasatochi Island 7Central Aleutians (2003)

Kasatochi Island / Central Aleutians (2009)

Aiktak Island Unimak Pass. Eastern Aleutians

Sernidi Islands ! Northern Gulf of Alaska (2001)

Semidi Islands !Northern Gulf of Alaska (2004)

Barren Islands Lower Cook Inlet (1992)

Barren Islands: Lower Cook Inlet (1996)

Glacier Ray: Southeast Alaska

St. lavariat Sitka Sound, Southeast Alaska

	

54	 Pian ct al. 1990

	

13	 Dragon 20068

	

51	 Dragoo and Byrd 11498

	65' 	 Dragon 2009

	

145	 Dragoo and Byrd 1999

	

110	 Drew et al. 2003

	118 	 Dragoo 2007

	

124	 This Study

	

38	 Byrd et al. 1997

	

93'	 I Napo 2006a

Dragon 2006a

	

174	 Piatt 1994

	

126	 Than 2003

	

21	 Rohards et al. 2003

	

18	 Piatt and Draguo 2005

'Does not include the circumnavigation of Si. George Island. Bird densit y including St. George Island
circumnavigation was 99 bircfrikm'.

'Does nor include a flock of approximately 50,000 shearwaters observed on trisect. Bird density
including this large flock of shcarwaters was 476 birdsotnr
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Gulf of Alaska

Aleutian Islands

Figure I. Map of Alaska showing the location of the central Aleutian Islands study area (red dot).

Figure 2. Map of central Aleutian Islands study area. Dotted line represents the 50 fathom
(91.4 m) depth contour.
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Figure 3. Map of transacts surveyed near Lk& Kasatochi and Koniuji islands. Alaska in 2009.
Transects shown were derived from UPS positions recorded during surveys.
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Fig Ire 4. Distribution of Laysan (LA A IT and black-footed (131 . AI.) albatrosses on transects
surveyed in the central Aleutian Islands. Alaska in 2009. Includes birds on water
and flying.
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Figure 5. Dis ribution of mottled petrels (MOPE) and nonhern fulmars (NOFU) on transacts
surveyed in the central Aleutian Islands. Alaska in 2009. Includes birds on water
and flying.

Figure 6. Distribution of sooty (SOSH). short•tailed (STSID and unidentified (UNSII)
shearwaters un transacts surveyed in the central Aleutian Islands, Alaska in 2009.
Includes birds on water and flying.
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Figure 7. Distribution of fork-tailed WISP) and Leach's (I.HSP) storm-petrels on transects
surveyed in the central Aleutian Islands. Alaska in 2009. Includes birds on water
and flying.

"igu e 8. Di. trihution red-faced (RECD). pelagic (PLC)) and unidentified (UNCO)
cormorants on transects surveyed in the central Aleutian Islands. Alaska in 2009.
Includes birds on water and fly Mg.
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Figure 9. Distribution of red-necked (RNPID and red (REPII) phalaropes on transects surveyed
in the central Aleutian Islands. Alaska in 2009. Includes birds on water and flying.

Figure Ilk Distribution of glaucous-winged gulls (GWG12) and black-legged kittiwakes (BI.KI)
on transects sun eyed in the central Aleutian Islands. Alaska in 2009. Includes birds
on water and flying.
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Figure) I. Distribution or common (COMA). thick billed 0 . 13N11..1) and unidentified (UNNI1J,1
inurres on transects surveyed in the central Aleutian Islands. Alaska in 2009. Includes
birds on scaler and flying.

Fig ire 2. Dis libation of pigeon guillemots (MIT) and ancient murreicts (ANTAL') on crania:cis
surveyed in the central Aleutian Islands. Alaska in 2009. Includes birds on water and

flying.
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Figure 13. D istribution of Cassin's (CAA()) and parakeet (PAAtr) auklets on transects surveyed
in the central Aleutian Islands, Alaska in 2009. Includes birds on water and II> ing.

Figure 14. Distribution of least (LEAH and whiskered (WIIAL) auklets on transects surveyed
in the central Aleutian Islands. Alaska in 2009. Includes birds on water and flying.
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Figure IS. Distribution of crested (CRAU) and unidentified (l.NAIJ) auklets on transects
surveyed in the central Aleutian Islands, Alaska in 2009. Includes birds on water
and (lying.

Figure 16. listribution of horned (110P1.1) and tufted (TIRO) puffins on transacts surveyed in
the central Aleutian Islands. Alaska in 2009. Includes birds on water and lb
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Figure 17. Distribution of Dall's porpoise (DA PO) on transacts surveyed in the central Aleutian
Islands, Alaska in 2009.

Figure I R. Distriht Lion of prey in the water column (10.50 m) based on acoustic surveys in the
central Aleutian Islands, Alaska in 2009 (NASC = Nautical Area Scattering
Coefficient — in-/nautical mile).
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Figure 19. Distribu ion of prey in the water column (10 . 100 m) based on acoustic surveys in the
central Aleutian Islands, Alaska in 2009 (NASC = Nautical Area Scattering
Coefficient - in- 'nautical mile).

Figure 20. Distribution of prey in the water column (10-250 m) based on acoustic surveys in the
central Aleutian Islands. Alaska  in 2009 (NASC Nautical Area Scattering
Coefficient - niMatitical mile).
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Figure 21. Locations of fishing efforts in the central Aleutian Islands. Alaska in 2009. VERT =
vertical plankton tow. L01.1 — longline, BOTR = bottom trawl, MWTR mid-water trawl.

Figure 22. Size distribution of the three most abundant lath N pecics caught with bottom trawl
during SMMOCI sampling in the central Aleutian Islands. Alaska in 2009.
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Figure 2S CTD temperature (left) and salinity (right) profiles obtained from central Aleutian
Islands. Alaska transect 9 (top). transect 12 (middle) and transect 26 (bottom) in 2009.
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40



314

33.2
57 7•NI

6a 1

52W 328

51 9I4
1376

171118	 175.8W tiny

Sea Surface Temperature1°C], 2009

Sea Surface SalinftylPSLIJ, 2009
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Islands, Alaska in 2009.
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