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EXECUTIVE SUMMARY

During the period 19-28 July 1997, a group of biologists from the U.S. Fish and Wildlife
Service, National Marine Fisheries Service, U.S. Geological Survey, and the University of
Alaska conducted investigations of the distribution of seabirds and marine mammals at sea,
assessed prey with acoustic surveys and test fishing, and recorded oceanographic characteristics
of the nearshore marine waters near the Pribilof 1slands, Alaska. The studiesin 1997 were part
of aprogram begun in 1995, called “ Seabird, Marine Mammal, and Oceanography Coordinated
Investigations’ (SMMOCI), whose purpose is to evaluate nearshore marine resources near sites
where marine birds and mammals are being monitored on shore.

We observed animals on over 1,100 km of transects. The most frequently observed birds were
murres, northern fulmars, and shearwaters. The highest densities of birds occurred in areas
northwest of St. Paul Island and, northeast and southwest of St. George Island. We also saw four
species of cetaceans during transects. The highest densities of northern fur seal were west and
southwest of St. George Island.

Hydroacoustic surveys were run simultaneously with bird and marine mammal surveyson al 16
transects. The highest water column biomass occurred on a transect between St. Paul and St.
Georgeislands. The lowest biomass was on a transect southwest of St. George Island. The
estimated relative density of prey was highest between about 115 m and 155 m, and lowest
between about 90 m and 110 m (below the hull-mounted transducer). The existence of a strong
sound-scattering layer near the Pribilof |slands was evident from our hydroacoustic data. During
our surveys the depth of the layer varied, as did the depth of the water in which it was found.

We conducted neuston tows, mid-water trawls, long-line sets and bottom trawls to assess the
availability and distribution of prey species, aswell asto ground truth the hydroacoustics data.
A variety of invertebrate and fish species were captured during this sampling effort. Y oung
walleye pollock and jellyfish made up the bulk of the catch in the mid-water trawls.

We made 45 CTD casts and continuously recorded sea surface temperature and salinity. Water
column temperatures varied more in some areas than others, indicating the existence of
thermoclines at some locations. Water column temperatures ranged from 2.09°C to 10.21°C and
salinity ranged from 30.77%o to 33.76%0. Several fronts were evident where surface temperature
or salinity (or both) changed rapidly in arelatively short distance. Surface water temperatures
ranged from 5.95°C to 10.99°C and salinity ranged from 31.29%o to 32.78%o.

The results from our surveys, as well as those of other researchers show that the nearshore
waters of the Pribilof Islands are complex, oceanographically and biologically. The fact that the
Pribilof 1slands are home to one of the largest seabird colonies in the northern hemisphere, as
well as alarge population of northern fur seals, attests to the high productivity of the
archipelago’ s nearshore waters. Future plans for the SMMOCI project include returning to the
Pribilof 1slands to assess changes that may occur in the nearshore environment and biota.
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INTRODUCTION

During the period 19-28 July 1997, a group of biologists from the U.S. Fish and Wildlife
Service, National Marine Fisheries Service, U.S. Geological Survey, and the University of
Alaska conducted investigations of the distribution of seabirds and marine mammals at sea,
assessed prey with acoustic surveys and test fishing, and recorded oceanographic characteristics
of the nearshore marine waters near the Pribilof Islands, Alaska (Fig. 1). The studiesin 1997
were part of a program begun in 1995, called “ Seabird, Marine Mammal, and Oceanography
Coordinated Investigations” (SMMOCI), whose purpose is to evaluate nearshore marine
resources near sites where marine birds and mammals are being monitored on shore (Byrd et al.
1997).

Per sonnel
The following personnel besides the crew of the M/V Ti_|&x participated in the cruise:

U. S. Fish and Wildlife Service: Dan Boone, Vernon Byrd, Don Dragoo, Brenda Eliason,
Glenn Elison, Doug Palmer, John Tobin, Art Wemmerus, Jeff Williams

National Marine Fisheries Service: Mike Strick

U.S. Geological Survey: John Piatt, Martin Robards, Tom Van Pelt

Univ. Of Alaska: Bob Foy

Volunteers: Mark Tasker, Brad Congdon
Cruise Schedule
Personnel boarded the M/V Ti_lax at St. Paul Island on 18 July 1997. Fishing began that
evening, and continued through 24 July. Transects were surveyed during the day and fishing
was done at night. Individual transects also were surveyed opportunistically in the area on 25,
27, and 28 July whilethe ship was in transit to other locations. Specific activities were as

follows:

19 July SMMOCI party aboard M/V Ti_lax

Fish al night
20 July Transects south of St. George Island all day, fish all night
21 duly Transects south of St. George Island all day, some fishing.
22 duly Transects south of St. George Island all day, fish all night
23 uly Transects south of St. George Island all day, fish all night, collect birds
24 July Conduct transect between St. George Island and St. Paul Island on way to
Walrus Island

Survey seabirds and sea lions on Walrus Island
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Fish al afternoon and evening

25 Jduly Most of scientific crew off at St. Paul 1sland
Conduct transect north of St. Paul Island on way to St. Matthew Island
27 July Conduct transect north of St. Paul Island as vessel arrived from St. Matthew
Island
28 duly Conduct transect south of St. Paul Island as vessel departed for Dutch Harbor
METHODS

Bird Observations

We followed methods described in Gould and Forsell (1989) for transects at sea. On parallel
transects up to 100 km long (Fig. 2, Table 1), all birds on the water and all marine mammals
were recorded to a distance of 150 m on each side of the ship by two observers located on the
flying bridge. Every three minutes, flying birds seen on a 360 degree scan were recorded. Birds
known to be following the ship were not counted. Information was relayed by radio to an
operator who entered the data into a program called “dLog” (developed by Glenn Ford,
Ecological Consulting Inc., Portland, OR). The computer was hooked to the ship’s Global
Positioning System (GPS) so that every observation was recorded with its exact location and
time.

Hydroacoustic Surveys

Acoustics data were collected along the same transects used for bird and marine mammal
observations. Transect spacing was about 20 km (Fig. 2). Surveys were conducted with the
BioSonics 102 system installed on the Ti_Iax which has hull mounted (4 m deep) 38 and 120
kHz transducers that can be operated in the multiplexing mode or separately. We used the 120
kHz transducer for transects, all of which occurred during daylight hours. Settings for the 102
unit were: receiver gain -6 dB, TVG=20Log(R), band width 5 kHz, pulse width 0.5 ms, blanking
distance 1.0 m, trigger interval 0.5 sec, and transmit power -3dB. Data were echo integrated
using BioSonics ESP (version 3.2) software to a maximum depth of 300 meters. Twenty depth
strata were defined for analysis, beginning at 2 m below the transducer to a depth of 202 m, in 10
m increments. The hydroacoustic survey did not sample the upper 5 m of the water column.
Data were summarized as: 1) estimated water column biomass per unit surface area by transect,
and 2) estimated relative density of prey by depth stratum.

Trawls

Mid-water trawls were conducted to describe prey recorded with the hydroacoustics equipment.
We used a6 m modified herring trawl towed for 10 or 15 minutes at 2-3 kts. A net minder was
attached to the foot rope of the trawl to determine fishing depth. Samples collected were
identified, counted, and a subsample was measured for length.



To evaluate surface prey, we towed a neuston net for 15 min at 2-3 ktsin areas where birds were
seen feeding on the surface. Prey were preserved for later identification.

Bottom trawls were conducted at subjectively selected locations using a 3.05 m plumb staff
beam trawl with a4 mm stretched mesh at the cod end. This device was towed for 10 min in the
direction of the water current at approximately 1.5 kts. Prior to each bottom trawl, atowed
video camera was deployed to evaluate the substrate. Samples were identified, counted,
measured, and some were preserved for later use.

Long-line Sets

One skate of 100 hooks baited with herring was deployed for about 2 hours each day at
subjectively selected sites. Fish caught were identified, measured, and their sex was determined.
Stomachs were removed from Pacific cod and Pacific halibut for later prey analysis.

Oceanographic Data

A continuous record was maintained during hydroacoustic surveys with the ship's Seabird Seacat
SBE 21 thermosalinograph recording surface (3 m depth) water temperature and salinity, along
with GPS position, every 60 seconds. A portable conductivity, temperature and depth (CTD)
recorder (Seabird Seacat SBE-19 Profiler) was deployed at the beginning and end of each
transect, at the end of some fishing events (tow or long-line set), and at 20 km intervals along
one selected transect (Transect 4). In this way, temperature and salinity profiles were obtained
for the water column (to a maximum depth of about 145 meters, as dictated by the amount of
cable available on the winch).

RESULTS
Bird and Marine Mammal Observations

We observed animals on over 1,100 km of transects (Fig. 2). Weather conditions were mostly
excellent for transects south of St. George Island and between St. Paul 1sland and St. George
Island, but rough seas hampered some of the surveysto the north of St. Paul Island (e. g.,
Transects 14 and 18, Appendix A). The most frequently observed birds were murres, northern
fulmars, and shearwaters. The highest densities of birds occurred in areas to the northwest of St.
Paul 1sland and, northeast and southwest of St. George Island (Fig. 3). The following annotated
list summarizes our observations.

Procellariids.--A single laysan albatross was seen on Transect 1 during this survey (Table
2, Appendix B). Northern fulmars were the most numerous birds seen on our transects with
3,200 individuals observed (Table 2). The highest density of northern fulmars was southwest of
St. George Island along Transect 5 (Fig. 4). Shearwaters were nearly as numerous as fulmars but
were found in the highest density on Transect 14, northeast of St. Paul Island (Fig. 5). We
observed 1,966 storm-petrels during the surveys (mostly fork-tailed). Nearly all storm-petrels
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were observed south of St. George Island near the shelf-break, the point at which the slope of the
sea floor increases abruptly (Fig. 6). The high numbers of storm-petrels we observed is
especially interesting since these seabirds do not breed in the Pribilof 1slands.

Cormorants.--One red-faced cormorant was observed on Transect 15 (Table 2, Appendix
B).

Shorebirds.--Phalarope densities were the highest near the southeastern coast of St. Paul
Island, at the northern end of Transect 16 (Fig. 7, Appendix B). Most of the identified
phalaropes were red phalaropes (Table 2). Ruddy turnstones and rock sandpipers also were
observed during our survey (Table 2, Appendix B).

Jaegers, Gulls (other than kittiwakes), Terns.--All three species of jaegers were observed,
in low numbers, during the survey (Table 2, Appendix B). We also saw one each of Sabine’s
gull and arctic tern.

Kittiwakes.--The highest densities of black-legged kittiwakes occurred northeast of St.
Paul 1sland and southwest of St. George Island near the shelf break (Fig. 8, Table 2, Appendix
B). Red-legged kittiwakes were more numerous than black-legged kittiwakes on our survey
(Table 2). Most of the red-legged kittiwakes we saw were south of St. George Island, with the
highest concentration over the shelf-break on Transect E (Fig. 9, Appendix B).

Murres.--Since nearly half of the murres seen during our transects were not identified to
species (Table 2, Appendix B), we have included a map illustrating the densities of all murres
(Fig. 10). Most of the murres encountered occurred near St. George Island or south of there.
This pattern held true for both common (Fig. 11) and thick-billed (Fig. 12) murres, with the
exception of one area of fairly high common murre density between the two islands (Fig. 11).

Murrelets and Auklets.--We saw [ow numbers of ancient murrelets on the transects
(Table 2, Appendix B). Figure 13 illustrates the densities of all auklets we observed during our
survey. The highest auklet concentrations occurred just east and southwest of St. George Island.
L east auklets were the most numerous small alcids we counted followed by parakeet, crested
and Cassin's auklets (Table 2, Appendix B).

Puffins.--The densities of puffins (species combined) were highest north of St. Paul
Island with one small area southwest of St. George Island (Fig. 14). Horned puffins
outnumbered tufted puffins on our transects (Table 2, Appendix B).

Cetaceans.--We saw 16 fin whales on Transect 5 (Table 3, Appendix C). One minke
whale and 3 killer whales also were observed during the survey. We counted 89 Dall’s
porpoises, mostly on Transects 1 and 6 (Table 3, Appendix C).

Pinnipeds.--One hundred seventy-two northern fur seals occurred on the survey (Table 3,
Appendix C). The highest seal densities were west and southwest of St. George Island (Fig. 15).
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Prey

Acoustics Surveys.--Hydroacoustic surveys were run simultaneously with bird and
marine mammal surveys on all 16 transects (Table 4). The highest water column biomass
occurred on Transect 19. The lowest biomass was on Transect E (Table 4, Fig. 16).

The estimated relative density of prey was highest in strata 12 and 15 (112-122 m and 142-152 m
below the hull-mounted transducer, respectively). Relative prey density was lowest in strata 10
and 11 (92-102 m and 102-112 m below the hull-mounted transducer, respectively) (Table 5,

Fig. 17).

Neuston Tows.--We made 2 neuston tows in areas where we observed birds feeding on
the surface (Figure 18, Appendix D). Fish, invertebrates, and eggs were found (Table 6).

Mid-water Trawls.--We made 10 mid-water trawls, but the doors crossed during tow
number 3 so it was not used (Figure 18, Appendix D). Age-0 pollock and jellyfish dominated
the catch (Table 7). Tow number 7, in the vicinity of Transect 5, had the highest number of
walleye pollock. We also caught 4 other species of fishes, squid and salps. We usually
restricted mid-water tows to areas where we observed fairly strong signs of biomass on the
hydroacoustics display (Fig. 19). The depth of this sound-scattering layer varied between
transects and with bottom depth. However, the species composition was similar regardless of the
location or depth at which it occurred.

Long-line Surveys.--We set the long-line gear 5 times (Fig. 18, Appendix D). Yellow
Irish lords were the most frequently caught species (Table 8). No fish were caught on long-line
number 5 near Walrus Island (east of St. Paul I1sland).

Bottom Trawls.--We caught awide variety of fish and invertebrate species on the 10
bottom trawls we did in 1997 (Fig. 18, Table 9, Appendix D). Two species of sculpins, yellow
Irish lord and slim sculpin, were the most numerous fishes caught. Other fish species were
represented by a single specimen (Table 9).

Oceanogr aphy

CTD Casts.--We made 45 CTD casts including those on transects and those at fishing
stations (Figure 20, Appendix E). Most CTD casts showed a pattern of decreasing temperatures
with increasing depth. This was more pronounced in some casts than others (e.g., Station 12,
Appendix F). Some castsindicated afairly distinct thermocline (e.g., Station 10). The water
column appeared to be more isothermic in other areas (e.g., Station 4). Water column
temperatures ranged from 2.09°C to 10.21°C.

Salinity did not vary as much as temperature on most of our CTD casts (Appendix F). Small
variations in salinity were common whereas relatively larger changes occurred in only afew
casts (e.g., Station 29). Water column salinity ranged from 30.77%o to 33.76%o.
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Thermosalinograph.--On al but 1 transect we were able to record continuous (every 60
seconds) readings of the temperature and salinity of surface water (Appendix G). Both the
temperature and salinity of the surface water near the Pribilof Islands varied (Appendix H).
Surface water temperatures ranged from 5.95°C to 10.99°C. Salinity of surface waters ranged
from 31.29%o to 32.78%0. Several fronts were evident where temperature or salinity (or both)
changed rapidly in arelatively short distance (e.g., Transects 4 and 19).

DISCUSSION

None of the birds or marine mammals sampled during this study displayed a uniform
distribution. We found that all species or groups for which we produced maps exhibited a patchy
distribution with afew to several higher density areas. This patchiness may be due, in part, to
the occurrence of frontal systems that have been identified near the Pribilof Islands (e.g., Kinder
et al. 1983, Coyle and Cooney 1993). Such fronts have been shown to affect the foraging
distribution and success of seabirds feeding near the islands (Kinder et al. 1993, Schneider et al.
1990). High concentrations of murres, as well as the highest density of auklets we recorded,
were found in the area of afront identified by Schneider et al. (1990) northeast of St. George
Island (Figs. 10 and 13). Kinder et al. (1983) also found high concentrations of murres
associated with fronts. Thermosalinograph data from transectsin that area (transects 4 and 19,
Appendix H) indicate that the frontal system was present during our July 1997 cruise.

As stated earlier, the highest water column prey biomass occurred on Transect 19 and the lowest
was on Transect E (Table 4, Fig. 16). Transect 19 had fairly low bird density (except at the
south end near St. George Island where densities of divers such as murres and auklets were
high), whereas Transect E exhibited relatively high bird concentrations (Fig. 3), particularly
storm-petrels and red-legged kittiwakes (Figs. 6 and 9). Storm-petrels and kittiwakes are
surface-feeders and the hull-mounted hydroacoustic transducer does not sample the upper
portion of the water column to which these species are restricted. Therefore, it isnot surprising
that hydroacoustic surveys are an imprecise predictor of the distribution of surface-feeding
seabirds. The estimated relative density of prey was highest between about 115 m and 155 m
depth (Table 5, Fig. 17). The prey at these depthsiswell within the diving range of murres (Piatt
and Nettleship 1985).

The existence of a strong sound-scattering layer in the waters near the Pribilof Islands was
evident from our hydroacoustic data (Figure 19). Coyle and Cooney (1993) also noted this layer
of relatively concentrated biomass. During our surveys the depth of the layer varied, as did the
depth of the water in which it was found. Regardless of the area, depth of the layer or the depth
of the water, the species composition of organisms brought up in our mid-water tows was similar
each time we fished on the sound scattering layer (Table 7). Jellyfish and young walleye pollock
made up the bulk of every mid-water catch. Coyle and Cooney (1993) reported that, although
walleye pollock were common in their samples, jellyfish dominated their catches in the Pribil of
Islands.



The results from our surveys, as well as those of other researchers (e.g., Coyle and Cooney),
show that the nearshore waters of the Pribilof Islands are complex, oceanographically and
biologicaly. The fact that the Pribilof Islands are home to one of the largest seabird coloniesin
the northern hemisphere, as well as alarge population of northern fur seals, attests to the high
productivity of the archipelago’s nearshore waters. Future plans for the SMMOCI project
include returning to the Pribilof I1slands to assess changes that may occur in the nearshore
environment and biota.
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Table 1. Locations and times of surveys of transects used for bird and marine mammal
observations and hydroacoustics surveys near the Pribilof Islands, Alaska, in

July 1997.

Start Start Stop Stop Start Stop
Transect Date Latitude(N) Longitude (W) Latitude (N) Longitude(W) Time® Time
1 7/21  55° 36.629 169° 10.241 56° 25.087 168° 35.913 1718 2112
A 7/21 55° 39.778 169° 27.254 55°36.629° 169° 10.241 1544 1645
2 7/21  56° 28.063 168° 52.623' 55°39.778  169° 27.254 0810 1230
3 7/20 56° 31.387 169° 09.938' 55°42.926° 169° 43.656’ 0729 1253
C 7/20  55° 42.926' 169° 43.656’ 55°46.250° 170° 00.972 1323 1425
4 7120  55° 46.250’ 170° 00.972 56° 34.886° 169° 26.645 1443 2040
5 7123 56° 34.220° 169° 44.610° 55°49.399° 170° 17.376 0731 1431
E 7123 55° 49.399 170° 17.376' 55°52.723  170° 34.387 1451 1550
6 7123  55° 52.723 170° 34.387 56°41.009° 170° 00.972 1610 2140
7 7122 55° 56.047 170° 51.704 56° 44.333  170° 18.288 1637 2309
8 7122 56° 47.657 170° 35.299' 55°50.371 171° 08.412 0834 1344
14 7127  57° 48.697 170° 48.079 57°13.273  170° 24.111 1710 2106
15 7/19  57° 08.249 170° 20.487 56°41.059° 170° 01.402 1820 2145
16 7128 57° 11.122 170° 06.245' 56° 38.232° 169° 44.270° 1949 2240
18 7125 57° 12.137 169° 51.430° 57°54.170  170° 20.947 1121 1608
19 7124 56° 35.069 169° 26.625’ 57°11.876  169° 51.245 0757 1142

®All times are Alaska Daylight.
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Table 2. Species composition and numbers of seabirds observed on 16 transects near

the Pribilof Islands, Alaska during July 1997.

Species Scientific Name No. % Total Density®
All bird species total 17,754 100.0 51
Laysan Albatross Diomedea immutabilis 1 <0.1 <1
Northern Fulmar Fulmarus glacialis 3,200 18.0 9
All Shearwaters Puffinus spp. 2,920 16.5 8
Sooty Shearwater Puffinus griseus 54 0.3 <1
Short-tailed Shearwater Puffinus tenuirostris 138 0.8 <1
All Storm-petrels Oceanodroma spp. 1,966 11.1 6
Fork-tailed Storm-petrel ~ Oceanodroma furcata 1,953 11.0 6
Leach’s Storm-petrel Oceanodroma leucorhoa 10 <0.1 <1
Red-faced Cormorant Phalocrocorax urile 1 <0.1 <1
All Phalaropes Phalaropus spp. 1,156 6.5 3
Red-necked Phalarope Phalaropus |obatus 66 0.4 <1
Red Phalarope Phalaropus fulicaria 958 54 3
Ruddy Turnstone Arenaria interpres 6 <0.1 <1
Rock Sandpiper Caladris ptilocnemis 1 <0.1 <1
Pomarine Jaeger Sercorarius pomarinus 2 <0.1 <1
Parasitic Jaeger Sercorarius parasiticus 4 <0.1 <1
Long-tailed Jaeger Sercorarius longicaudus 4 <0.1 <1
All Kittiwakes Rissa spp. 570 3.2 2
Black-legged Kittiwake  Rissatridactyla 211 1.2<1 <1
Red-legged Kittiwake Rissa brevirostris 329 19 1
Sabine’s Gull Xema sabini 1 <0.1 <1
Arctic Tern Serna paradisaea 1 <0.1 <1
Unidentified Alcid Alcidae 45 0.3 <1
All Murres Uria spp. 5,687 32.0 16
Common Murre Uria aalge 1,604 9.0 5
Thick-billed Murre Urialomvia 1,440 8.1 4
Ancient Murrel et Snthliboramphus antiquus 26 0.2 <1
Cassin’'s Auklet Ptychoramphus aleuticus 4 <0.1 <1
Parakeet Auklet Cyclorrhynchus psittacula 386 2.2 1
Crested Auklet Aethia cristatella 151 0.9 <1
Least Auklet Aethia pusilla 868 49 3
Horned Puffin Fratercula corniculata 452 2.6 1
Tufted Puffin Fratercula cirrhata 288 1.6 <1
3 ndividual gkm?.
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Table 3. Species composition and numbers of marine mammals observed on 16 transects
near the Pribilof 1slands, Alaska during July 1997.

Species Scientific Name No. Observed Density®
Fin Whale Balaenoptera physalus 16 <1
Minke Whale Balaenoptera acutorostrata 1 <1
Killer Whale Orcinusorca 3 <1
Dall’ s Porpoise Phocoenides dalli 89 <1
Northern Fur Seal Callorhinus ursinus 172 <1

3 ndividual 'k,
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Table 4. Estimated water column biomass per unit surface area by transect at the Pribil of

Islands in 1997.
Transect Water Column Biomass (kg/m?) Date (Time)
1 (234) 0.3837 (0.9136)" 21 July (17:18-21:12)
A (62) 0.5759 (0.3534) 21 July (15:44-16:45)
2 (260) 0.3207 (0.3809) 21 July (08:10-12:30)
3(323) 0.9232 (0.9232) 20 July (07:29-12:53)
C (64) 0.1095 (0.0631) 20 July (13:23-14:25)
4 (301) 0.1990 (0.3944) 20 July (14:43-20:40)
5 (296) 0.5771 (0.6381) 23 July (07:31-14:31)
E (60) 0.0217 (0.0224) 23 July (14:51-15:50)
6 (308) 1.4455 (19.3639) 23 July (16:10-17:59)
7 (303) 3.9949 (30.1239) 22 July (16:37-23:00)
8 (310) 0.5155 (0.4418) 22 July (08:34-13:44)
15 (194) 2.1375 (0.6950) 19 July (18:20-21:45)
16 (177) 1.1208 (0.3080) 28 July (19:49-22:40)
19 (225) 5.3013 (21.2819) 24 July (07:57-11:42)
14 (230) 1.7022 (0.4469) 27 July (17:10-21:06)
18 (281) 1.3221 (0.2900) 25 July (11:21-16:08)

®Sample size in parentheses.

PStandard deviation in parentheses.
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Table 5. Estimated relative density of prey by depth stratum at the Pribilof Islandsin 1997.

Stratum Relative Density® Number of Transectsin Which
Stratum Occurred

1(2to 12 m)° 0.0070 (0.0093)° 16

2 (12t0 22 m) 0.0072 (0.0087) 16
3(22t032m) 0.0131 (0.243) 16
4(32t0 42 m) 0.0220 (0.0598) 16
5 (42 to 52 m) 0.0146 (0.0306) 16
6 (52 to 62 m) 0.0085 (0.0097) 16
7 (62t0 72 m) 0.0079 (0.0096) 16
8 (72to 82 m) 0.0095 (0.140) 16
9 (82 to 92 m) 0.0085 (0.0160) 13
10 (92 to 102 m) 0.0021 (0.0020) 11
11 (102 to 112 m) 0.0027 (0.0023) 11
12 (112 to 122 m) 0.0390 (0.1185) 11
13 (122 to 132 m) 0.0158 (0.0451) 11
14 (132 to 142 m) 0.0119 (0.0324) 11
15 (142 to 152 m) 0.0359 (0.1085) 11
16 (152 to 162 m) 0.0133 (0.0373) 11
17 (162 to 172 m) 0.0180 (0.0362) 11
18 (172 to 182 m) 0.0174 (0.0346) 11
19 (182 to 192 m) 0.0193 (0.0388) 11
20 (192 to 202 m) 0.0158 (0.0320) 11

®Estimated water column relative prey density for the current stratum averaged over all transects.

PDepth range of stratum.

“Standard deviation in Parentheses.
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Table 6. Species captured with neuston net during Pribilof SMMOCI
sampling in 1997.

Tow Number
Species

Jellyfish

Polycheate Worm

o

Copepods X2
Amphipods
Euphausiids
Decapods
Sea Salps

Greenling (Hexagrammidae)

O W N P B O O Fr R |
X o o o X X

Unidentified eggs
#Present but not enumerated.
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Table 7. Species captured with mid-water trawl during Pribilof SMMOCI sampling in 1997.

Tow Number
All

Species 1 2 4 5 6 7 8 9 10 Tows
Jellyfish X2 X X X X X X X X
Squid X
Sea Salps X X X
Pacific cod 4 4 8
(Gadus macrocephal us)
Walleye pollock 1,700 1,350 500 3,000 1,500 10,500 9% 1945 1,200 21,791
(Theragra chalcogramma)
Prowfish 1 3 4
(Zaprora silenus)
Fourhorn Poacher 2 2
(Hypsagonus quadricornis)
Pacific halibut 1 1

(Hippoglossus stenolepis)

#Present but not enumerated.



Table 8. Species captured with long-line gear during Pribilof SMMOCI sampling in 1997.

Set Number
Species 1 3 4 5  All sets
Pacific cod 3 17 0 0 0 20
(Gadus macrocephalus)
Yellow Irishlord 26 13 8 1 0 48
(Hemilepidotus jordani)
Pacific halibut 5 4 1 1 0 11

(Hippoglossus stenolepis)

*No fish captured.
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Table 9. Species captured with bottom trawl during Pribilof SMMOCI sampling in 1997.

Tow Number All

Species 1 3 £ 5 6 9 10 Tows
Jellyfish X° X
Oysters X
Amphipods X X
Shrimp X X
Crab (hermit) X
Crab (decorator) X X
Urchins X
Sea cucumbers X
Pacific cod 2 2
(Gadus macrocephal us)
Walleye pollock 1 1
(Theragra chalcogramma)
Searcher 4 1 10
(Bathymaster signatus)
Northern ronquil 2 2
(Ronquilus jordani)
Nutcracker prickleback 3
(Bryozoichthys lysimus)
Masked greenling 3 3
(Hexagrammos octogrammus)
Red Irish lord 3 3
(Hemilepidotus hemil epidotus)
Yellow Irishlord 1 234 7 250
(Hemilepidotus jordani)
Northern sculpin 15 1 20

(Icelinus borealis)
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Table 9. Species captured with bottom trawl during Pribilof SMMOCI sampling in 1997 (cont.).

Tow Number All

Species 1 2 3 £ 5 6 9 10 Tows
Pacific staghorn sculpin 11 43 8 3 8 73
(Leptocottus armatus)
Eyeshade sculpin 2 8 10
(Nautichthys pribilovius)
Slim sculpin 251 251
(Radulinus asprellus)
Roughspine sculpin 1 1
(Triglops macellus)
Ribbed sculpin 1 14 15
(T. pingeli)
Smooth aligatorfish 1 1
(Anoplagonus inermis)
Aleutian alligatorfish 2 2
(Aspidophoroides bartoni)
Fourhorn poacher 4 4
(Hypsagonus quadricornis)
Lumpsuckers/snailfish 4 2 3 9
(Cyclopteridae)
Arrowtooth flounder 2 5 7
(Atherestes stomias)
Flathead sole 1 1
(Hippogl ossoides elassodon)
Pacific halibut 38 2 40
(Hippoglossus stenolepis)
Rock sole 2 14 1 8 25
(Pleuronectes bilineata)
Triglops xenostethus 6 6

#Traw! probably was not on bottom during majority of tow.
®Trawl twisted during tow.
“Present but not enumerated.
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Figure 1. Map of the Pribilof I1slands, Alaska, showing the study area.
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Figure 2. Map of Pribilof Island, Alaska transects surveyed in 1997.
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Figure 3. Densities of al birds on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 4. Densities of northern fulmars on transects surveyed at the Pribilof 1slands, Alaska

in 1997.
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Figure 5. Densities of shearwaters on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 6. Densities of storm-petrels on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 7. Densities of phalaropes on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 8. Densities of black-legged kittiwakes on transects surveyed at the Pribilof 1slands,
Alaskain 1997.
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Figure 9. Densities of red-legged kittiwakes on transects surveyed at the Pribilof Islands,
Alaskain 1997.
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Figure 10. Densities of murres on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 11. Densities of common murres on transects surveyed at the Pribilof Islands, Alaska
in 1997.
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Figure 12. Densities of thick-billed murres on transects surveyed at the Pribilof Islands, Alaska
in 1997.
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Figure 13. Densities of auklets on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 14. Densities of puffins on transects surveyed at the Pribilof Islands, Alaskain 1997.
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Figure 15. Densities of northern fur seals on transects surveyed at the Pribilof 1slands, Alaska
in 1997.
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Figure 18. Locations of fishing efforts at the Pribilof Islands, Alaskain 1997.
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Figure 20. Locations of CTD stations sampled at the Pribilof Islands, Alaskain 1997.
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Appendix A. Transect log for SMMOCI cruise near the Pribilof Islands, Alaskain 1997.

Date Area Transect No. HydroAc File dLog File Time Start| Time Stop Notes

7/16/97 | St. George 13 + 20 miles| SG771613.dat SG771613.srv 20:58 Too rough for bird obs.
7/19/97 | St. George 14 + 20 miles| SG771914.dat SG771914.srv 8:25 14:06 ThermoSal. not working
7/19/97 | St. George 15 SG771915.dat SG771915.srv 18:20 21:45 Transect 15 North to South
7/20/97 | St. George. MWTR 01 | SGMWTRO1.dat FISHPRIB 4:45 5:08 North of St. George
7/20/97 | St. George 3 SG772003.dat SG772003.srv 7:29 12:53  South of St. George
7/20/97 | St. George C SG7720C.dat SG7720C.srv 13:23 14:25 Dogleg between transects 3 and 4
7/20/97 | St. George 4a SG77204A .dat SG772004.srv 14:43 15:47  First 10 miles of transect 4 (South to North)
7/20/97 | St. George 4b SG77204B.dat SG772004.srv 16:04 17:03  Second 10 miles of transect 4 (South to North)
7/20/97 | St. George 4c SG77204C.dat SG772004.srv 17:16 18:17 Third 10 miles of transect 4 (South to North)
7/20/97 | St. George 4d SG77204D .dat SG772004.srv 18:31 19:29  Fourth 10 miles of transect 4 (South to North)
7/20/97 | St. George 4e SG77204E.dat SG772004.srv 19:44 20:40 Last 10 miles of transect 4 (South to North)
7/20/97 | St. George. MWTR 02 | SGMWTRO02.dat FISHPRIB 21:08 21:29 Last leg of transect 4
7/21/97 | St. George 2 SG772102.dat SG772102.srv 8:10 12:30 Transect 2 (North to South) --40 miles long
7/21/97 | St. George A SG7721A .dat SG7721A .srv 15:44 16:45 Dogleg between transects 1 and 2
7/21/97 | St. George 1 SG772101.dat SG772101.srv 17:18 21:12  Transect 1 (South to North)
7/22/97 | St. George 8 SG772208.dat SG772208.srv 8:34 13:44 Transect 8 (N. to S.)--Problem w/ chart recorder in middle of tx.
7122197 | St. George. MWTR 04 | SGMWTRO04.dat FISHPRIB 14:10 14:47
7122/97 | St. George. MWTR 05 | SGMWTRO5.dat FISHPRIB 15:36 16:07
7122197 | St. George 7a SG77227A .dat SG772207.srv 16:37 17:17
7122197 | St. George. MWTR 06 | SGMWTRO06.dat FISHPRIB 17:49 18:18 Total tow time:29 min.--tow time @ 60m depth:15 min.
7/22/97 | St. George 7b SG77227B.dat SG77227.srv 18:45 23:09 Note filename changein dLOG for 7a (SG772207) and 7b (SG77227)
7/23/97 | St. George 5a SG77235A .dat SG772305.srv 7:31 10:11  Stopped to do midwater trawl.
7/23/97 | St. George. MWTR 07 SGMWTRO7.dat FISHPRIB 10:28 11:00
7/23/97 | St. George 5b SG77235B.dat SG772305.srv 11:46 12:43  Stopped to do neuston trawl.
7/23/97 | St. George 5¢c SG77235C.dat SG772305.srv 13:12 14:31 Last leg of transect 5.
7/23/97 | St. George E SG7723E.dat SG7723E.srv 14:51 15:50 Transect connecting south end of Transects 5 and 6.
7/23/97 | St. George 6a SG77236A .dat SG772306.srv 16:10 17:59  South to north--Stopped for neuston tow.
7/23/97 | St. George 6b SG77236B.dat SG772306.srv 18:22 21:40 Last leg of transect 6.
7/23/97 | St. George. MWTR 08 | SGMWTRO08.dat FISHPRIB 22:53 23:11 15 min. tow at 15 m (total tow time = 18 min.).
7/24/97 | St. George 19 SG772419.dat SG772419.srv 7:57 11:42  South to north
7/24/97 | St. George. MWTR 09 | SGMWTRO09.dat FISHPRIB 19:11 19:30 15 min. tow at 15 m.
7/24/97 | St. George. MWTR 10 | SGMWTR10.dat FISHPRIB 20:05 20:25 15 Min. tow at 16 m.
7/25/97 | St. George 18 SG772518.dat SG772518.srv 11:21 16:08 Transect 18
7/25/97 | St. George none none FURSEAL1.srv 16:10 Fur seal sightings.

to St. Matt.
7/25/97 | St. George 18 (cont.) SM 7725.dat FURSEAL1.srv 17:13

to St. Matt.
7/27/97 | St. George 14 (cont.) SG7727.dat FURSEAL1.srv 15:10 17:10 Start 20 miles north on furseal transect.
7127/97 St. Paul 14 SG772714.dat SG772714.srv 17:10 21:06
7/28/97 | St. Paul 16 SG772812.dat SG772816.srv 19:49 22:40 Transect 16 (inadvertantly marked "12").




Appendix B. Numbers of seabirds observed on 16 transects near the Pribilof 1slands, Alaska during July 1997.

Species/ Transect Number 1 A 2 3 C 4 5 E 6 7 8 15 16 19 14 18

Laysan Albatross 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Northern Fulmar 244 59 168 198 39 329 680 75 295 185 254 143 41 337 88 65
Sooty Shearwater 0 0 1 1 0 0 2 0 0 0 4 0 3 0 43 0
Short-tailed Shearwater 11 3 1 4 0 1 15 1 5 2 20 0 3 3 56 13
Unidentified Shearwater 16 1 8 1 5 4 10 0 6 4 6 0 37 1| 2627 2
Fork-tailed Storm-petrel 426 11 217 160 5[ 227 139 135 | 359 160 53 54 0 2 2 3
Leach’s Storm-petrel 0 0 5 3 0 1 0 1 0 0 0 0 0 0 0 0
Unidentified Storm-petrel 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Red-faced Cormorant 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Red-necked Phalarope 0 0 8 0 0 2 0 0 5 0 10 40 0 1 0 0
Red Phalarope 13 0 3 5 0 30| 154 0 187 8 13 40 | 334 46 | 101 24
Unidentified Phalarope 0 0 0 1 0 0 46 0 2 1 2 67 13 0 13 0
Ruddy Turnstone 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Rock Sandpiper 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Pomarine Jaeger 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Parasitic Jaeger 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2
Long-tailed Jaeger 0 0 1 1 0 0 1 0 0 2 0 0 0 0 0 0




Appendix B. Numbers of seabirds observed on 16 transects near the Pribilof 1slands, Alaska during July 1997 (continued).

Species Transect Number 1 A 2 3 C 4 5 E 6 7 8 15 16 19 14 18

Black-legged Kittiwake 12 3 28 17 5 17 17 0 16 4 16 23 4 15 23 11
Red-legged kittiwake 10 2 25 50 21 133 7 13 29 8 35 0 0 12 0 3
Unidentified Kittiwake 2 0 3 12 1 5 1 0 0 3 0 3 0 0 0 0
Sabine' s Gull 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Arctic Tern 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Common Murre 25 0 75| 132 1 73 71 1 32 67 65| 362 285 | 218 69 [ 128
Thick-billed murre 116 38| 191 135 5|1 263 | 213 17 87 37 47 62 58 [ 106 9 56
Unidentified Murre 75 12| 303 | 385 4 209 | 649 5| 172 37 37 64 | 187 | 439 25 41
Ancient Murrelet 3 0 0 0 0 3 14 0 4 0 0 0 0 0 2 0
Cassin’s Auklet 1 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0
Parakeet Auklet 0 0 1 0 0 14 23 0 35 0 1 18 39 143 41 71
Crested Auklet 2 0 0 0 0 6 28 0 1 3 1 8 9 93 0 0
Least Auklet 5 1 2 0 0 9 26 0 2 1 4 139 10| 615 41 13
Horned Puffin 0 1 0 12 0 10| 132 1 9 4 1 58 39| 146 10 29
Tufted Puffin 12 3 14 10 6 34 57 0 26 16 0 24 17 29 15 25
Unidentified Alcid 1 0 0 3 0 0 1 0 0 0 0 14 1 21 3 0




Appendix C. Numbers of marine mammals observed on 16 transects near the Pribilof 1slands, Alaska during July 1997

Species Transect Number 1 A 3 C 4 5 E 6 7 15 16 19 14 18

Fin Whale 0 0 0 0 0 0| 16 0 0 0 0 0 0 0 0 0
Minke Whale 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Killer Whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0
Dall’ s Porpoise 35 0 0| 19 0 0 6 0| 22 5 0 0 0 2 0 0
Northern Fur Seal 10 0 0O 19 0 0| 21 of 31| 11 0 Of 48| 22| 10 0




Appendix D. Fishing log for SMMOCI cruise near the Pribilof Islands, Alaskain 1997.

Dee Locdion | Ger Typet St No. Tineln TimeQut Laitude(N)| LongtudeW)  Gear Depth Corpasition & Comrats
720097 3. Garee| LA oL | 24 | /il | 5638165 | 16920918 2m
i | 252 | 5637743 | 16930130 AHdilbut/Irish Lords'Cad
72097 2. Gage| BOIR oL | 122 | /il | 5638016 | 18033730 64m Alauiandliggafish, Irishlards 1 Rdlodk
Him M| 129 | 5637962 | 16934530 63m
720097 . Gaorgel|  BOGR 0L | 145 | 146 | 5637939 | 1033974 63m
72086 . Gogel MWIR oL | 442 | /N | 5637598 | 16933706 | 7.6mto95m |Modlylavd YOY Rdlodk (~800) + Hlyfish
i | 508 | 563750 | 1003656 SAVIWTROL ckt**
720097 . Gaoge| MWITR @ | 2200 | /M | 5638 | 102784 5m ~1000YOY Rdlok + Hiyfish  SAVWTRR.cet
i | 2130 | %632% | 100264 (CTDislegt of Transxt 4)
72097 . Garge| LA ®@ | a3 | /M| 563157 | 1692829 0m Sat
i | 246 | 563098 | 1692828 0m Bdst - Nat loggedind OG. 17 God, 4 Hdlibut, 19(?) Spin
72097 . Gaoge| BOIR @ | 150 | /M| 563034 | 18092743 8aOm S traM - Bagnfishing
i | 154 | 563026 | 1892753 8lm Bdtran - Hingup e
72097 . Gaorge|  BOGR ® | 15| 1277 | 55305 | 102738 8m Batomgeb- Sdl, mud, sad
72097 . Gaogel| MWIR 03 | 13@ | /M | 5549697 | 16920118 |106m+150m |Fshaddgna 3dff. levds Doarsaossed - NOCATCH
Him M| 1332 | 565077 | 1691931 +180m |SAVWIRB.d
712097 . Gaorgel| MWTR o4 | 1410 | /Ml | 555897 | 17107.60 60-6m |~2Z50-0+ Rdlodk, 1 Froafish, 100 Suid, Hiyfish SHps
i M| 1447 | 55851 | 1710670 SAVWTRA.c
7122097 . Gaagel| MWITR 6 | 1536 | /i | 5556687 | 1056777 B-Hm  |~ZB0-0+ Rdlok, 50+ P. ood, 4 Froafish, Suid, Hlyfish SHps
i M| 1607 | 556638 | 17053157 SAVIWTREG.cH
7297 | . Gaagel| MWIR 06 | 1745 | /Ml | 560004 | 1704900 60m ~1500-'0+ Rdlodk, 312 Hps Hiyfish
Him M| 1814 | 56009 | 1704367 SAVIWTRXG.cet
72397 S.Gaoge| BOTR B | 133 | /M | 5636434 | 1047.1% 40-9m
N M| 148 | 5636276 | 16946.260
72397 . Gaoge|  BOGR B | 28| 210 | 5536HA | 104660 5m BOTR3
72397 . Garge| LALI B | 252 | /M| 563206 | 1604446 7m Sat
N | 0672 | 563156 | 1694458 8lm Bd
72397 S. Gaoge| BOTR o4 | 345 | /N1 | 563L72 | 104516 8lm Sat-NoBOGRmnBOTR4
i M| 401 | 5631241 | 16944975 &8m Bd-- Nealy enpty- 1 Sadpin, L ATF (arontocthed floundar?)
72397 S.Gagel BOIR 6 | 414 il 563112 | 1689449 8m Qat
Him i 424 563L60 | 1694533 &m Bd




Appendix D. Fishing log for SMMOCI cruise near the Pribilof Islands, Alaskain 1997 (continued).

Dae | Location | Gear Type® | S No. | Timeln| TimeQut| Latitude (N)| Longtudg\W)|  Gear Deth Compostion & Conmrents
72397 S.Gaorge|  BOGR 4 | 443 | 4% | 56316l | 1604529 &m BOTRS

72397 | . Gaoge| MWITR o7 | 1028 | /N | 5610191 | 170285 PdOmM ~10,500- 'O+ Rdlodk, 1 Syuid, 50 Hlyfish NOSdps
M M 1100 | 56126083 | 17002482 SAVIWTROY.cet

72397 S.Gaorge| NEUS oL | 1249 | /i | 560120 | 1700866 Qrface  |Wart through 3flocks of 150 FTSPeech

M M 1302 | 5601466 | 17007.64 Litleinng: 3fish, pdydae jdlies aeb zoea
72397 | . Gaoge| NAUS @ | 1806 | /N | 56088 | 1702401 Sufare | Through FTSPfesdngflocks (20, 3, 2).

M M 1819 | 5608978 | 17023449

72397| . Gaorge| MWTR 08 | 253 | /i | 563883 | 1694763 2m ~50-0+ Rdlack + Hlyfish

M M) 2310 | 563936 | 1694664

72497 | . Gaoge| BOTR 06 | GO7 | /i | 563769 | 1694448 62m

M i) 017 | 563770 | 169449 62m BAD TONV-Codedpradens

72497 | S. Gaorge|  BOTR o7 | Q36 | /M| 563774 | 1604442 64m

M M 046 | 5637.78 | 169449 64m BAD TONV-Codedpradens

72497 | . Gaoge| BOTR B | 228 | /N | 563862 | 1692389 70m

M M 240 | 563836 | 1692345 70m BAD TON-Net pradlers

72497 . Garge| LA o4 | 323 | /| 563782 | 1692151 76m Sat

M M 06722 | 563736 | 1692140 5%m Bd

72497 | . Gaorge| BOTR 0 | 35| /| 563672 | 109204 2m Sat

i M 40 | 563637 | 16002142 5%m Bd

72497 | . Gaorge|  BOGR b | 4% | 457 | 563673 | 10204 5m BOTRO

72497 | Welrus. LaLI 06 | 155 | /N | 571210 | 1695938 0m Sat

M M 1800 | 571166 | 1695945 48m Bd

724197 | Wersl. | BOTR 10 | 1722 | M| 571132 | 1895951 Bm Sat

M M 1733 | 571110 | 16959.87 48m Bd

7124/97) Werusl. | BOGR 06 | 1I75%| 1758 | 571119 | 1699076 Bm BOTRIO

712497 Welrusl. | MWTR 0 | 1915 | /i | 5710154 | 17003406 m Sat ~1500'0+ Rdlod, 1lavd Hounde, Jlyfish
M M 1930 | 5710760 | 17008106 Bm Bd

72497 Pl | MWIR 10 | 2010 | /i | 5700539 | 17007.371 2lm Sat  ~1200'0+ Rdlodk + Hlyfish

M M 2026 | 5710303 | 17006874 16m Bd

*LOLI = Longline, MWRT = Mid-water Trawl (Modified herring), BOGR = Bottom Grab, BOTR = Bottom Trawl, NEUS = Neuston Tow.
**Hydroacoustic filename = *.dat; dLOG filename = FISHPRIB




Appendix E. CTD log for SMMOCI cruise near the Pribilof Islands, Alaskain 1997.

D ate Station No., Time | Latitude(N) Longitude(W) | Bottom Depth  Download Filename Comments
7119/97 1 18:30 57 08.24 170 20.48 18 m SGCTDO0O0.hex Start of transect 15.
7119/97 2 21:50 56 41.01 170 01.49 92 m SGCTDO1.hex End of Transect 15.
7/120/97 3 0:45 56 37.721 169 30.149 32 m SGCTDO02.hex Longline set #1.

7120/97 4 2:01 56 37.99 169 34.17 62 m SGCTDO03.hex Bottow trawl #1.

7120/97 5 5:28 56 37.60 169 36.39 57 m SGCTDO04.hex M id-w ater traw | #1
7120/97 6 7:22 56 31.38 169 09.97 92 m SGCTDO5.hex North end of transect #3.
7120/97 7 12:59 55 42.89 169 43.66 2420 m SGCTDO06.hex South end of transect #3.
7120/97 8 14:26 55 46.21 170 01.07 ~1200 m SGCTDO7.hex South end of transect #4.
7/20/97 9 15:47 55 55.83 169 54.26 700 m SGCTDO08.hex 10 miles into transect #4.
7120/97 10 17:03 56 05.08 169 47.75 125 m SGCTDO09.hex 20 miles into transect #4.
7120/97 11 18:17 56 14.44 169 41.21 296 m SGCTD10.hex 30 milesinto transect #4.
7/20/97 12 19:34 56 23.74 169 34.58 116 m SGCTD11.hex 40 miles into transect #4.
7120/97 13 20:43 56 33.09 169 27.86 63 m SGCTD12.hex North end of transect #4. Also M id-w ater traw| #1.
7121197 14 0:00 56 30.86 169 28.26 65 m SGCTDAO00.hex |Longline #2. dLOG did not take record.
7121197 15 2:28 56 30.41 169 27.34 82 m SGCTDAOl.hex |Bottom trawl #2.

7121197 16 3:38 56 30.98 169 28.28 SGCTDAO2.hex |End of longline set.
7121197 17 7:57 56 28.025 168 52.564 108 m SGCTDAO03.hex |North end of transect #2.
7121/97 18 12:34 55 49.09 169 20.615 ~1000 m SGCTDAO4.hex |South end of transect #2.
7121197 19 16:48 55 46.59 169 02.91 ~1000 m SGCTDAO5.hex |South end of transect #1.
7121197 20 21:15 56 25.17 168 35.81 120 m SGCTDAO06.hex North end of transect #1.
7122197 21 8:25 56 47.58 170 35.33 106 m SGCTDBO0O0.hex North end of transect #8.
7122197 22 13:45 55 59.31 171 08.00 >1000 m SGCTDBO1.hex |South end of transect #8.
7122197 23 16:17 55 56.62 170 53.14 >1000 m SGCTDBO02.hex South end of transect #7. Also M id-w ater traw| #5.
7122197 24 18:24 56 01.06 170 48.66 >1000 m SGCTDBO03.hex |[Mid-water trawl| #6.
7122197 25 23:10 56 44.45 170 18.27 101 m SGCTDBO04.hex |[North end of transect #7.
7123197 26 4:32 56 31.61 169 45.35 82 m SGCTDBO06.hex |Bottom trawl #5.

7123/97 27 5:08 56 31.58 169 44.63 82 m SGCTDBO7.hex Longline set #3.

7123197 28 7:22 56 34.25 169 44.74 53 m SGCTDBO08.hex North end of transect #5.
7123197 29 11:16 56 12.60 170 02.48 117 m SGCTDBO09.hex |[Mid-water trawl #7.
7123197 30 14:33 55 49.29 170 17.49 >1000 m SGCTDB10.hex |South end of transect #5.
7123197 31 16:10 5552.71 170 34.65 >1000 m SGCTDB11.hex |[South end of transect #6.
7123197 32 21:42 56 41.12 170 00.91 90 m SGCTDB12.hex North end of transect #6.
7123197 33 23:19 56 39.57 169 46.12 72 m SGCTDB13.hex |[Mid-water trawl #8.
7124197 34 3:24 56 37.10 169 21.43 56 m SGCTDB14.hex |Longline set #4.

7124197 35 4:47 56 36.80 169 21.42 52 m SGCTDB15.hex |Bottom trawl #9.

7124197 36 7:51 56 35.060 169 26.254 37 m SGCTDB16.hex |South end of transect #19.
7124197 37 11:46 57 11.94 169 51.281 48 m SGCTDB17.hex |[North end of transect #19.
7124197 38 16:06 57 11.52 169 59.50 48 m SGCTDB18.hex |Longline set #5.

7124197 39 17:46 57 11.20 169 59.66 42 m SGCTDB19.hex |Bottom trawl #10.
7124197 40 19:40 57 10.916 170 03.256 32 m SGCTDB20.hex |[Mid-water trawl #9.
7124197 41 20:29 57 10.30 170 06.87 16 m SGCTDB21.hex |Mid-water trawl #10.
7123197 42 1:58 56 35.28 169 46.26 40 m SGCTDBO05.hex |Bottom trawl #3.

7125197 43 16:08 57 54.38 170 20.96 74 m SGCTDCO00.hex N orth end of transect #18.
7128197 44 19:40 57 07.38 170 03.73 22 m SGCTDCO01.hex North end of transect #16.
7128197 45 22:44 56 39.29 169 45.00 72 m SGCTDCO02.hex |South end of transect #16.




Appendix F. Graphs of CTD casts from the SMMOCI cruise near the Pribilof Islands,
Alaskain 1997. Vertical scale varies.
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: South end of Transect 2 721,97

Statlon 18

: Horth end of Transect 2 7.21.97 SHHOC197-3  St. George

Station 17

St. George

SHHOC197-3

E £
wul -
........ =1
S
S IS
M 12
- —+
; ¥

28.0000

L
Pl T A e T |
(%) yydag

150.0000_ 1 1 1 | 4

31.0000

c)

Loy
Salinity ()

e

PP T O GO O N [ O |

I
28,0000

T

mea by b g

(w) yydag

110.000

52

St. George Statlon 20 : Morth end of Transect 1 7.21,97
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Statlon 22 : South end of Transect 8
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SHHOCI97-3  St. George Statlon 390 : South end of Transect 5 723,97

SHHOCI97-3  St. George Statlon 29 : Hid-water Trawl w7 7.23,97
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SHAOCI9?-3  St. George Statlon 41 : Hid-water Trawl R18  7,24.97
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: ; ™

SHHOCI97-3  St. George Statlon 42 : Bottom Trawl 83  7.23,97
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SHHOCIS?-3  St. George Statlon 43 : Morth end of Transect 18 /25,97 SHHOCI9?-3  St. George Statlion 44 : North end of Transect 16  7,28,97
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SHMOCI9?-3 St. George Station 45 : South end of Transect 16 72,2897
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Appendix G. Thermosalinograph log for SMMOCI cruise near the Pribilof 1slands, Alaskain 1997.

DATE | TIME FCBTIONON DATE | TIME FOBTIONGH HLENAVE Trarsadsirducd
N ON | Laitwce(N | Logtuce(W | GF | OF | Laitioe(N) | Lagtuoe(W) * e infile

71697 | B | 57@5 103L3B | 7179 57613 [#3disDniles

71997 85 | B 171000 || 71997 | 140G | 571340 10230 | NtWiking |[#4dusDmles

71997 | 1820 | 5/B2A 102048 | 71997 | 26 | FH4kb 1001490 57195 |#5

7097 79 | H3AB 1Ry | 7097 | 253 | DHLD 104366 B B

72097 1328 | HLD 10B% | 7097 SHAC [HKChdbL

72097 80 | HAB®B 1847 | 72097 212 | HBEHD 183H67 SG72A®@  |#2 A 1(agdgtordriee

M aqosarg, redat rasas @1540

1297 80 | HB4I10 10HXO || 72097 | B2 | 4R 101821 S&7AB  |#8,7

72397 70 | DAY 1M 77 S573b |[BE6

12497 S&7249  |[#9

7397 93D | 50/ | 101968 | 7097 | 20 SH7A8  [#8dwsDnilesadtoS. MHteN

72197 1510 | BEBE®D 171006 || 72197 206 | 571316 102419 5274 | Dmiles rothedfusel dus#4

72897 1824 | 507461 | 1019107 | 72897 | 240 | P4 1408 572812 [H#Hbmthtosuth(wadhfileand)




Appendix H. Graphs of thermosalinograph data from the SMMOCI cruise near the Pribilof
Islands, Alaskain 1997. Vertical scale varies.
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SHMOCI9?7-3 St. George Transect 2 7,21.97

SHMOCI97-3 St. George Tramsect 1 7.21.97
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St. George Transect 4 7.20.97
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SHHOCI97-3 St. George Transect C 720,97
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SHHOCI97-3 St. George Transect E 7,23.97

SHMOCI9?-3 St. George Transect 5 7,23,97
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SHHOCI97-3 St. George Transect 7 7.22/97

SHHOCIS?-3 St. George Transect 6 7.23.97
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SHHOCI97-3 St. George Tramsect 16 72897

SMHOC197-3 St. George Tramsect 15 7,19.97
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SHHOCIS?7-3 St. George Tramsect 19 724,97
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