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Abstract

This document reports the preliminary results of diel feeding studies and the status of gastric
evacudion gtudies on juvenile pink (Oncor hynchus gorbuscha), chum (O. keta), and coho (O.
kisutch) sdlmon conducted in marine waters of the northern region of southeastern Alaska from
May—September 2001. These process studies were conducted as part of the Southeast Coastal
Monitoring (SECM) Project of the Auke Bay Laboratory, National Marine Fisheries Service.
The objectives of the did feeding study were to monitor did feeding intensty and diel prey
compoasition monthly for each species;, samples were aso collected for an evacuation study, with
the objective of monitoring the passage of food through the gadtric tract of juvenile pink and
chum salmon in May and July. Monthly sampling was conducted on atransect in Icy Strait by
beach saining near shore in May and by surface trawling a a gation 6.4 km offshore in June—
September. For the did feeding study, we examined 220 pink, 226 chum and 137 coho salmon
at seven 3-hr intervas (D1-D7) between 04:00 and 22:00. Juvenile pink, chum and coho salmon
fed actively during al months, ssomachs of al species averaged 50-100% fullness index and
prey percent body weight (%BW) generdly averaged 1-4% in dl did periods, with only 2 empty
stomachs observed. With these consistently good feeding conditions over the five months, pink
and chum salmon lengths increased by afactor of five from about 40-200 mm fork length. Did
patterns in feeding were evident for pink and chum salmon in June and July and for coho sddmon
in July, with mean fullness index and %BW increasing from minimaiin the morning to maxima
lateintheday. In May, inthe near shore habitat, pink and chum salmon ate avaried diet,
comprised predominantly of smal and large calanoid copepods and harpacticoid copepods. In
June and July, when d| three sddmon species were present further offshore, juvenile pink and
chum salmon diets shifted to larvaceans and euphaugiids, while juvenile coho sdmon diets were
comprised of decapod larvae and fish.  In August and September, pink and chum salmon ate
larvaceans and hyperiid amphipods. The evacuation study datawill be used to caculate gasiric
evacuation rates from the decline in scomach contents between 0-32 hr and for different diets and
temperatures. Results from these studies will be used to derive biophysica input parameters for
bioenergetic moddls.



Introduction

In this document, we report preliminary results of diel feeding studies and the status of samples
collected for gadtric evacuation studies on juvenile pink (Oncorhynchus. gorbuscha), chum (O.
keta), and coho (O. kisutch) samonin Icy Strait in 2001. These process studies were conducted
during monthly monitoring for the Southeast Alaska Coastal Monitoring (SECM) Project of the
Auke Bay Laboratory (ABL), National Marine Fisheries Service (NMFS). The SECM project
was initiated in 1997 to study the habitat use and early marine ecology of juvenile Pacific sdmon
(O. 5pp.) in three habitats (inshore, drait, and coastal) dong a primary seaward migration

corridor used by juvenile sailmon. SECM results are reported monthly in NMFS cruise reports
and annually in North Pacific Anadromous Fish Commission documents (e.g., Sturdevant et al.
2001; Wertheimer et a. 2001; Ord et d., 2002). In May—September 2001, we conducted five 7-
d cruises aboard the NOAA ship John N. Cobb in insde, srait, and coastal marine waters of the
northern region of southeastern Alaska. Objectives of the process studies were to monitor diel
feeding intengity (fullness) and determine changesin did feeding periodicity and prey

composition for co-occurring juvenile pink, chum and coho sdlmon by season and size, and to
monitor the passage of food through the guts of juvenile pink and chum samon in May and July.
Information from the feeding periodicity and gastric evacuation sudies will be combined with

gze information to compute daily ration and to develop bioenergetic models of juvenile sdmon
growth.

METHODS
Fsh sampli

The Icy Strait migration corridor was selected for conducting shipboard experiments to
determine did feeding periodicity and gastric evacuation rates of juvenile pink, chum, and coho
sdmon. This corridor was selected because the mgority of wild and hatchery salmon produced
in the region trangt through it to enter the Gulf of Alaska (Ordg et. a. 2002) and because afive-
year time series of catch dataexigtsfor it. In May, sampling was accomplished with a beach
seinein near shore habitat at the ends of the Icy Strait transect because juvenile pink and chum
sdmon remain adong beaches during early spring (e.g., Cooney et a 1981; Landingham et d.
1987; Mortensen and Wertheimer 1988; Wertheimer and Celwycz 1996; Jaenicke and Ceewycz
1998) (Figure 1). In June, duly, August and September, sampling was accomplished by surface
trawling at Sation 1SC (6.4 km off the northern beach at latitude 58? 15.28', longitude
135726.65). Monthly sampling was conducted at seven did periods over two days. Multiple-
day sampling was necessary because the John N. Cobb is not a 24-hr endurance vessdl. We
defined did periods D1-D7 as 3-hr intervas beginning a 04:00, 07:00, 10:00, 13:00 16:00,
19:00, and 22:00, respectively. To initiate evacuation studies, sub-samples from these hauls were
also defined as TO.

Beach seining. On May 22—23, beach seining wasinitiated at 06:50 (D2). Beach seine sets were
made from a 5.5-m skiff with a 37-m beach seine set in around-haul pattern at selected cobble
beaches at the north (Homeshore) and south (Crist Point) ends of the Icy Strait transect (Figure

1). The beach seine tapered from 5 m depth at the center to 1.5 m depth at the ends of each



wing; mesh size was 20 mm gretched, with acenter pand of 10 mm mesh. Seine hauls were
repeated during each time period fished until sufficient samples were collected for did samples
and evacuation studies. Fish other than pink and chum salmon were not enumerated and were
released dive.

Trawling. After fish left the beaches in June, sampling in epipel agic waters was accomplished
with a Nordic 264 rope trawl fished at the surface, directly astern the of John N. Cobb. The 184-
m long trawl had a mouth opening approximately 20-m deep and 26-m wide. The trawl was
gpread by apair of 3-m, 544-kg Lite trawl doors and was held at the surface by clusters of
Polyform buoys. It was fished fully open with 150-m of main warp out at a speed of about 1.0-
1.5 m sec’* (2-3 knots), and covered about 1.9-km (1.0 nm). Trawl mesh sizes ranged from
162.6-cm to 8.9-cm from the throat to the bunt; a 0.8-cm mesh knotless liner about 6 m long was
sewn into the cod end and a 10.2-cm mesh pand was sawn aft of the headrope to minimize the
loss of fish. Trawling was conducted on June 29-30, July 30-31, August 28-30, and September
28-30 (Table1). At least four hauls were made daily; the 20-min fishing period actudly

required 45-min from deployment to retrieva. Trawlswere initiated at 04:00, 07:00, 10:00 and
13:00 on thefirst day and at 13:00, 16:00, 19:00, and 22:00 on the second day; the replicate
13:00 hauls were done to collect samples to confirm diet Smilarity at the same time on different
days. Trawl hauls were repeated, within the diel period, if catches were not sufficient, oncein
July and three times in September. Fish other than the three juvenile sdmon species were
retained for other purposes (Ors et d. 2002).

Oceanographic sampling;

To accompany did fish samples collected in the trawl, biophysica oceanographic samples were
collected usng NORPAC and bongo nets and athermosainograph. The NORPAC net had a 50-
cm frame with 243-? m mesh and was hauled verticdly; the bongo net syssem had a 60-cm

frame with 505 and 333-? m mesh and was hauled in double-oblique fashion (45° angle). During
the May did sampling, one 20-m NORPA C and one deep (200-m) bongo sample were collected
mid-day at ISC. During June-September, one 20-m NORPAC and one 20-m bongo sample were
collected for each diel period. In addition, one deep (200-m) double-oblique bongo haul with a
30-sec pause a depth was made daily at |SC to sample the integrated water column. Genera
Oceanics flow meters were placed indgde each of the bongo nets to determine the volume filtered
and a Bendix/Marine Advisors Mode T-1 Bathykymograph' time depth recorder was used to
vaidate the maximum deployment depth. Zooplankton samples were preserved in 5% formain-
seawater solution after removing any large jellyfish. Physica oceanographic data were collected

at 1SC with an onboard thermosalinograph (Sea- Bird SBE 21) and included surface (2-m)
temperature (°C) and sdinity (PSU) for each didl period data.

Shipboard processng and experiments:

May. After each haul, fish were sorted and pink and chum salmon fry were either anesthetized
with tricaine methanesulfonate (MS-222) and preserved in 10% formalin-seawater (diel study) or
immediately transferred to the vessel in buckets of fresh seawater (evacuation experiment). The

! Reference to trade names does not imply endorsement by the Auke Bay Laboratory, National Marine Fisheries
Service, NOAA Fisheries.



buckets of salmon fry for evacuation studies were placed in tanks full of seawater and aerated.
Seawater in the tanks was pumped from 2—m below the vessd and filtered through a63-? m
Seve to remove potentia zooplankton food. Fish sub-samples (n? 10) were removed at nine
intervas ranging from 1- 32 hours after TO, atime duration judged sufficient to completdly empty
the ssomachs; samples were preserved in 10% formalin-seawater.

June-September. After each haul, the fish caught were anesthetized, identified, and subsamples
(n?12) were preserved in 10% formalin-seawater (did study) or, for July pinks and chums,
transferred immediately from the net into 2.5 T live tanks (evacuation study). The live tanks
employed the same filtration system used in May; thermometers failed during tank temperature
monitoring, but 2-m surface temperatures during the experiment on July 30-31 were recorded as
11.5-13.2°C (Orsi et a. 2002). Evacuation study sub-samples were collected asin May.

L aboratory processing:

Fish. Preserved fish were measured (nearest mm FL) and weighed (nearest mg wet weight) and
the ssomachs were excised, weighed (nearest mg wet weight), and stored in 50% isopropy!
alcohol. During later microscopic analys's, indices of ssomach fullness and prey digestion were
recorded from visual assessment. Relative fullness was recorded as. empty, 5% (trace), 25%,
50%, 75%, 100% or 110% (distended). The State of digestion was recorded as. 1 = partidly
digested, 2 = mostly digested 3 = empty, and 5 = ruptured gut due to poor preservation. Stomach
content weight was determined as the difference between the weights of the full and the empty
stomach. Stomach contents were teased apart and prey organisms were identified and
enumerated on a gridded petri dish. Asmuch as possible, taxa were identified by species, sex,
life history stage, and Size groups to examine prey sdection. Large caanoid copepods were
identified asthose > 2.5 mm tota length (TL). Smdl cdanoids were identified asthose ? 2.5
mm TL, and included the common pelagic cyclopoid, Oithona spp. Taxa such as euphausid or
amphipod species were Smilarly defined by life history stage and/or length ranges. Prey weight
vaues were taken from data on file at the ABL. When very abundant, the numbers of gelatinous
larvaceans without hard parts to count were estimated by multiplying the number of uniformly-
Szed clumps teased gpart by the numbers estimated per clump. Prey biomass was caculated by
multiplying prey counts by the mean weight per taxon size class.

Plankton. Settled volumes (SVs, ml) of NORPAC samples were measured in the |aboratory after
24-hr in Imhof cones. These samples were replaced in storage bottles for later microscopic
andysis of species composition and abundance. Displacement volumes (DV's, ml) of bongo
samples were determined and taxonomic composition was visudly estimated as percent volume

of the top five categories. Displacement volumes and species composition of sub-samples
obtained with a Folsom splitter have been completed, but not andyzed, for the deep bongo
sample series; gpecies compaogition and DV of the shalow did bongo samples arein progress.
Settled volumes of did 20-m vertical zooplankton hauls (NORPAC) and DVs of monthly

shallow and deep bongos are included in this report.

Analysis. Datawere summarized by species and month for each didl or evacuation period, and
included size as mean FL and wet weight; somach mean fullnessindex (% fullness); prey
percent body weight (%6BW, stomach content wet weight divided by fish body weight without



stomach contents); mean tota numbers and weights of prey; mean percent numbers (%6N), mean
percent weights (%W), and percent frequency of occurrence (%FO) of mgor prey taxa. Rates of
gadiric evacuation will be calculated for May and July from the decline in fish Ssomach content
meass from TO through successive intervals of sarvation. Zooplankton species composition will

be summarized as mean numbers mi®; prey sdection will be determined by comparing taxa
consumed to taxa present in the 20-m water column. Evacuation rateswill be combined with
data on did feeding periodicity to caculate daily ration for juvenile pink and chum salmon;
biophysical datawill be used in bioenergetic models to assess prey consumption.

RESULTS and DISCUSSION

Throughout the season, samples were used from ten beach seine hauls, 34 trawl hauls, 34
NORPAC hauls and 33 bongo hauls. For diel feeding studies, somachs of 518 juvenile sdmon
were sampled over the five months (Table 1). Samon were not caught in every did period
sampled; in generd, each gpecies was caught in four to seven did periods each month. Two
notable exceptions were pink sdmon in June, when sufficient samples were caught in only two
periods, and coho salmon, which were caught in sufficient numbers only in June and July (Table
1). All did samples have been processed except the September pink slmon. For gastric
evacuation studies, 152 pink and 171 chum salmon were sampled from beach seine catchesin
May, while 104 pink and 159 chum salmon were sampled from trawl catchesin July. In May,
catches of chum salmon required two TO samples and catches of pink salmon required four TO
samples to cover evacuation periods; in July, three TO catches were required for both species
(Wertheimer et d., unpublished May cruise report CR-01-09; Sturdevant et a., unpublished July
cruise report CR-01-13). Catches of juvenile coho were not large enough to alow evacuation
Studies to be done on them.

Fink and chum salmon mean sSizes were very smilar to one another in each month, while coho
samon were larger than these speciesin June and July (Org et d. 2002). From May to
September, mean lengths of juvenile pink sadlmon increased steedily from 40-88—-118-56-196
mm FL (Table 2); smilarly, mean szes of juvenile chum salmon increased steadily from 45-94—
118-150-197 mm FL in these months (Table 3). Juvenile coho samon lengths averaged 160
and 188 mm FL in June and July (Table 4). From May to June, pink and chum sdlmon sze
increases represented 52-55% in length and 92-94% in weight. From June to September, their
monthly sizes increased 20-25% in length and 45-63% in weight. These Sze increases indicate
good growth conditions for both species (see dso Ors et a. 2002).

Monthly feeding intendty was high in al did periods for juvenile pink sdmon (Table 5; Figures

2 and 5), juvenile chum samon (Table 6; Figures 3 and 6) and juvenile coho sdmon (Table 6;
Figures4 and 7). For pink sadlmon (n = 155), monthly stomach fullnessindex averaged 66-100%
from May-Augusgt, in dl did periods except one (June D1); no empty stomachs were found, and
the June D1 sample is the only one in which mean %BW fell below 1% (Table 5). A did trend

in pink sdmon fullness was evident in June and July. Mean fullness index increased from 50-
66% at 07:00 to 100% at 19:00 or 22:00 in both months (Figure 2); mean %BW increased over
this period from 0.6% to 4.2% in June and from 1.4 to 4.8% in July (Figure 5; Table 5). Mean
stomach contert weight and tota number of prey consumed by juvenile pink sdmon were much
higher in June-August than in May, but fullness and %BW were generdly not higher. These



patterns indicate that appropriate types and sizes of prey were available both early and late in the
season and that monthly feeding conditions were consstently good for growing pink samon.

For juvenile chum salmon, average somach fullness was even greater during did periods of each
month than for pink salmon, with higher total numbers of prey consumed (Table 6; Figure 3). In
May, mean fullness index of chum salmon was congstently very high, a least 80% throughout
the day; however, digestion index was higher & mid-day compared to morning, while numbers
of prey and %BW values dipped at mid-day, suggesting adecline in feeding activity or changein
prey compostion (Table 6). For chum salmon in June and July, asfor pink salmon, we observed
adid trend for increasing fullness and %6BW from 04:00-22:00; in June, fullnessindex increased
from 61-97% and %BW increased from 1.5-3.7%, while in July, fullnessindex increased from
68-89% and %6BW increased from 1.6-3.3% over theday. We observed asimilar pattern of didl
increases (dthough lower magnitudes) for chum samon in September. Seasondly, mean
fullnessindex and %6BW of the May chum samon were the highest, even though numbers of

prey consumed were the lowest. Thisreflectsthe smdl sze of fish in May and the near shore
prey compaosition dominated (%N) by appropriately-szed smdl prey (harpacticoids and large
and smd| cdanoids), compared to adiet of larger prey for larger pink and chum salmon in the
epipelagic drait habitat later in the season (euphausiids, hyperiids and larvacea) (Figures 8 and
9). Smdll prey continued to gppear in the diets as smdler numerica percentages (Tables 11 and
12). No congstent change in prey composition by diel period was observed except in August,
when the contribution of hyperiid amphipods increased from a small portion to the predominant
taxon in diets of both pink and chum samon.

Coho salmon fullnessindex was higher in June than in July (Table 7; Figure 4), when diet was
numericaly dominated by fish and hyperiid amphipods compared to decapod larvae (Table 13;
Figure 10). Aswith the pinks and chums, we observed adid trend for increasing fullness from
04:00-22:00 in duly for the coho. Many of the coho somachsin July were burst open dueto
poor preservation, preventing us from caculating ssomach content weight and %BW.

Seasond and did patterns in sanding stock of mesozooplankton in surface waters were indicated
by the settled volumes (SVs) of the NORPAC did samples (Table 17; Figure 11). In June-
Augugt, SVswere highest late in the day, generdly declined to a minimum at mid-day, and
increased through the evening. Thisis condstent with greatest feeding intensity of juvenile pink
and chum samon late in the day in these months. Seasona SVswere clearly greatest in June,
with early (07:00) and late (19:00) pesks of 55 and 72 ml; SVswere lowest in September, being
only afew ml in volume. Phytoplankton was evident only in September, the spring bloom

having passed by the time we sampled in late May.

Seasond volumetric estimates of macrozooplankton were available from a small series of bongo
samples collected at 20-m and 200-m depths. The sums of the displacement volumes (DVs) of
the 505- L1m and 333- LIm pairsindicated grestest zooplankton standing stock in May and June
compared to July- September (Table 18); seasondly, peak abundance of macrozooplankton
therefore occurred in the same month as peak abundance of mesozooplankton. By depth, the
DVs of shdlow bongo samples were afactor of one-two orders of magnitude lower than DV's of
deep bongo samples (Table 18). While we have not processed the didl series of bongo samples
collected in the water column occupied by juvenile sdmon, the shallow-degp sample volumes we



present here were generaly collected in mid-day, a which time the diel series of NORPAC SVs
reached their minima and verticaly-migrating species are likely to have descended to deep

water. Large and smal copepods, chagtognaths, euphausids, crab zoeae, hyperiid amphipods,
and oikopleurans were consistently among the top—ranked macrozooplankton taxa, by volume, in
the bongo samples (Table 18).

The ranked zooplankton composition of bongo samples was compared to juvenile salmon prey
composition. Large and smal calanoid copepods dominated biomass of zooplankton samples
May-Jduly (Table 18); they were present in pink and chum salmon stomach contents May-July
but their percent numbers dominated the diets only in May. Conversdly, larvacea comprised a
amall percentage of zooplankton biomass, while dominating the diets of pink and chum salmon
(Figures 8-9). Coho predominantly ate decgpod larvae in June and July, the only months when
this taxon appeared in the zooplankton samples (Figure 10).

The 2-m surface temperatures at |SC rose from 7 °C in May to a peak near 14 °C in June-Augus,
then declined to 9°C in September. Temperatures showed little diel variation by month except in
June (Table 19; seedso Orsi et d. 2002). They were about 12.5 °C from 04:00-13:00, rising to
about 13.5 °C from 16:00-22:00. Seasondly, temperatures in June-August were Smilarly high,
then dropped 3-4°C in September (Figure 11). Sdinities were generaly above 24 PSU
throughout the diel periodsin June-August, then rosein September. A diel pattern was evident
only in September, when morning PSU were greeter than evening PSU (Table 19). In May, the
coldest month, pink and chum salmon relative Sze increases were greatest. Conggtently high
surface temperatures in June—August contrasted with the declining zooplankton volumes after

the June peak.

Results from the did feeding and gastric evacuation studies will be used to derive biophysica
input parameters for bioenergetic models. These results are important because salmon comprise
an important commercid fisheries resource in southeastern Alaska.  Large—scale hatchery
production of chum, pink, and coho salmon has prompted concern over the potentia for
increased competitive interactions between enhanced and wild stocks of sdmon in both near
shore, coastal, and oceanic habitats. Bioenergetic modeling could be useful for assessing the
demands of increased hatchery production on the carrying capacity of the marine ecosystem.
Our preliminary results will provide modd parameters specific to juvenile chum, pink and coho
sdmon, induding information on did feeding periodicity and gastric evacuation retes.
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Table 1.--Numbers of juvenile pink, chum and coho sdmon stomachs examined by did feeding
period in each of five months from Icy Strait, Southeast Alaska, 2001. The last section of

the table shows specific haul numbersfish were caught in (Ors et d., 2002). Feeding

periods were gpproximately three hours apart beginning at 04:00 (see text for details). Fish
collected in May were sampled by beach seine onshore; dl others were collected with a

Nordic surface trawl at ISC. Numbersin parentheses represent fish remaining to be

processed. NS indicates no sample.

Sampling day DI D2 D3 D4 D5 D6 D7 Mg:g"y
Pink salmon (Oncorhynchus gorbuscha)

May 22 NS 12 11 10 10 10 NS 53

June 29-30 1 9 NS 10 NS 1 NS 21

July 30-31 NS 10 10 13 10 NS 47

August 28, 30 NS NS NS 4 10 10 10 34

September 28-20 (6) 9 (@) (10 (10 (10) (10) (65)
Speciestota 220

Chum salmon (O. keta)

May 22 NS 10 10 10 10 10 NS 50

June 29-30 7 10 10 18 8 10 5 68

July 30-31 NS 10 10 13 10 10 0 53

August 28, 30 NS NS NS 10 4 10 3 27

September 28-20 NS NS 3 6 10 4 5 28
Speciestota 226

Coho salmon (O. kisutch)

June 29-30 10 10 3 15 10 10 10 68

July 30-31 10 10 10 20 7 9 3 69
Speciestota 137

Grand total 518

Haul numbers

May 22 NS 1 3 5-6 10-12 16-18 NS

June 29-30 5027 5028 5029 5030,5031 5032 5033 5034

July 30-31 5053 5054 5055 5056,5057 5058 5059 5060

August 28, 30 5077 5078 5079 5080,5084 5085 5086 5087

September 28-20 5102 5103 5104 5107,5114 5116 5109 5110

10
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Table 2.—Juvenile pink sdmon number of fish (n) and size (mean, range and standard error [SE] of lengths [FL, mm] and wet
weights [g]) by did period, May- September 2001.

Did May June July August September
period Sze n range ? se n range ?  se n range ? se n range ? se n range ? se
D1 Length  -- 1 108 1080 00 - 6 187-207 1940 30
Weight - 1 108 108 00 - 498974 706 6.3
D2 Length 12 3152 386 21 9 83110 937 22 10 115130 1209 15 -- 178211 1933 33
Weight 12 0109 04 01 9 60129 73 07 10 126184 155 06 -- 551-865 684 31
D3 Length 11 3248 378 19 - 10 109-124 1149 15 -- 10 168-217 1942 48
Weight 11 01-07 03 01 - 10 127178 143 05 -- 10 4381091 702 63
D4 Length 10 3447 423 15 10 718 808 12 13 99140 1178 30 125164 1480 91 10 182-211 1969 27
Weight 10 0207 05 00 10 3455 48 02 13 76215 149 10 124446 288 33 10 512957 709 44
D5 Length 10 3447 407 14 - 10 107129 1149 23 10 112-162 1401 54 10 178222 2006 4.0
Weight 10 0207 04 01 - 10 104-21.7 142 11 10 124446 288 33 10 4931008 773 51
D6 Length 10 3148 385 20 1 89 890 00 115138 1265 52 10 135175 1614 37 10 186212 2005 28
Weight 10 01-08 04 01 1 6021 60 00 147-286 204 31 10 253601 454 30 10 601956 777 41
D7 Length  --- 10 143195 1697 52 10 183215 1963 33
Weight - 10 271825 517 55 10 681-1255 834 55




Table 3.—Juvenile chum salmon number of fish (n) and Sze (mean, range and standard error [SE] of lengths[FL, mm| and wet
weights [g]) by did period, May- September 2001.

45

Did May June July August September
period Sze n range ? se n range ? se n range ?  se n range ?  se n range ? se
D1 Length - 7 80103 903 32 -

Weight - 7 4694 66 07 -

D2 Length 10 41-52 459 13 10 83100 910 16 10 9117 1055 25 -- ---
Weight 10 0410 07 01 10 4992 69 04 10 67139 108 09 -- -

D3 Length 10 4455 479 10 10 90115 983 28 10 108131 1205 22 -- 183-212 1970 84
Weight 10 0612 08 01 10 65130 86 07 10 119237 165 11 -- 3 5881037 810 130

w

D4 Length 10 3954 448 16 18 75109 911 24 13 92129 1125 33 10 128157 1420 31 6 171204 1868 56
Weight 10 0312 06 01 18 33121 69 06 13 61-207 129 12 10 224398 309 19 6 48186 673 66

D5 Length 10 3951 443 12 8 87114 998 31 10 107-138 1190 31 4 120162 1410 87 10 183217 2002 39
Weight 10 0408 05 00 8 52145 91 11 10 114266 167 15 4 183516 324 70 10 6041041 824 50

D6 Length 10 3745 415 07 10 81-110 958 31 10 112-152 1315 40 10 131-188 1585 59 4 181-206 1920 6.0
Weight 10 02-06 05 00 10 53121 85 07 10 135352 215 20 10 231-802 474 54 4 5906-1045 807 114

D7 Length  --- 5 897 924 15 -- 3 137185 1537 157 5 186233 2052 87
Weight - 5 6389 75 05 -- 3 256716 430 144 5 6551256 891 118
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Table 4—Juvenile coho sdmon number of fish (n) and size (mean, range and standard error [SE] of lengths [FL, mm] and wet
weights [g]) by did period, June-July 2001.

Did June July August September
period Sze n n range ? se n range ? se n range ? se n range ? se
D1 Length 10 120170 1503 47 10 177-233 1967 59

Weight 10 175503 374 32 10 66.0-1450 879 83
D2 Length 10 129171 1505 51 10 153207 1783 49
Weight 10 237569 400 42 10 4481116 691 65
D3 Length 3 121157 1433 113 10 157-229 2004 7.3
Weight 3 212448 3H9 74 10 4631445 1014 114
D4 Length 15 116191 1549 51 20 154211 1833 34
Weight 15 163795 426 42 20 3691222 744 46
D5 Length 10 141187 1615 51 7 162-226 1814 86
Weight 10 290682 471 42 7 4941278 742 102
D6 Length 10 146196 1819 46 160221 1932 70
Weight 10 329852 692 48 9 4471326 888 106
D7 Length 10 143180 1664 34 3 167-190 1767 6.9
Weight 10 331635 517 29 3 471-707 568 71




Table 5—Juvenile pink sdlmon digestion index, fullness index, mean number of

prey in ssomach, ssomach content weight (g), and prey percent body weight

(%BW). Standard errors are noted in parentheses. NP denotes sample
processing not completed. NS denotes no samples taken.
Diel Digestion Fullness Mean number  Stomach content
Period index index prey/stomach weight %BW
May D1 NS NS NS NS NS
D2 1 7 (37 594 (132 0009 (0002) 22 (0.3
D3 1 68 (7.6) 171 (5) 0005 (0001) 16 (02
D4 1 60 (6.7) 219 (35 0009 (000L) 19 (0.2
D5 1 80 (50 266 (30 0011 (0003) 25 (05)
D6 2 7 (37 437 (94 0010 (0002) 24 (02
D7 NS NS NS NS NS
June D1 2 50 (000 1570 (0.0 0062 (0000) 06 (0.0)
D2 1 91 (74 741 (41)) 0185 (0017) 26 (02
D3 NS NS NS NS NS
D4 2 85 (41 6185 (57.0) 0149 (0011) 32 (02
D5 NS NS NS NS NS
D6 1 100 (00 7160 (00 0241 (0000) 42 (0.0)
D7 NS NS NS NS NS
Jly D1 NS NS NS NS NS
D2 2 66 (63) 3506 (77.4) 0212 (0023) 14 (0.0)
D3 1 76 (59 2996 (662 0228 (0030) 16 (02
D4 1 83 (37) 2723 (208 0306 (0023) 22 (02
D5 1 0 (41 747 (2205 0335 (0033) 25 (02
D6 1 100 (00) 7868 (1202) 0887 (0092 48 (0.7)
D7 NS NS NS NS NS
Aug. D1 NS NS NS NS NS
D2 NS NS NS NS NS
D3 NS NS NS NS NS
D4 2 69 (63) 6323 (3727) 0424 (0085 15 (05)
D5 1 70 (33 8%26 (2529 0393 (0055 15 (0.3
D6 2 73 (25 5828 (67.)) 0562 (0071) 13 (02
D7 2 71 (72 2363 (765) 0476 (0106) 11 (0.3
Sept. D1 NP NP NP NP NP
D2 NP NP NP NP NP
D3 NP NP NP NP NP
D4 NP NP NP NP NP
D5 NP NP NP NP NP
D6 NP NP NP NP NP
D7 NP NP NP NP NP
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Table 6.—Juvenile chum salmon digestion index, fullnessindex, mean number of

prey in ssomach, ssomach content weight, (g) and prey percent body weight
(%BW). Standard errors are noted in parentheses. Only one empty stomach

was observed, in July D2. NP denotes sample not processed. NS denotes no

samples taken.
Diel Digestion Fullness Mean number Stomach content
Period index index prey/stomach weight %BW
May D1 NS NS NS NS NS
D2 1 9% (33 711  (11.3) 0030 (0004) 47 (05)
D3 2 83 (53 639 (128 0028 (0.003) 37 (04
D4 2 88 (5.6) 345 (58) 0014 (0002 23 (02
D5 2 80 (50 22 (398 0016 (0.002) 32 (04
D6 1 88 (42 498 (75 0017 (0002) 40 (0.3
D7
June D1 2 61 (74) 1656 (37.65) 0.092 (0.0265) 15 (05
D2 1 83 (398 5269 (5245) 0174 (00195) 26 (0.2
D3 1 76 (6.9 5788 (66.35) 0.192 (0.0175) 24 (02
D4 1 76 (51) 4042 (5145 0152 (00205 23 (02)
D5 2 8l (12.7) 2624 (116.45) 0.242 (0.0625) 27 (06
D6 2 83 (53) 10911 (19805 0293 (0035 37 (04)
D7 1 97 (58 6772 (80.25) 0261 (0.036) 37 (08
Juy D1 NS NS NS NS NS
D2 2 68 (84) 4378 (694) 0160 (0023) 16 (02
D3 1 80 (50 632.7 (170.6) 0312 (0.086) 18 (04
D4 1 75 (40) 3384 (874 0271 (0050) 22 (03
D5 1 84 (44 7865 (172.3) 0405 (0.048) 26 (03
D6 1 89 (46) 9290 (710) 0675 (0072 33 (03
D7 NS NS NS NS NS
Aug. D1 NS NS NS NS NS
D2 NS NS NS NS NS
D3 NS NS NS NS NS
D4 1 78 (25 M31 (1573 0491 (0.042) 17 (0.2
D5 2 59 (163) 5398 (1550) 0411 (0102) 17 (06)
D6 2 80 (50 4944 (118.1) 0661 (0.114) 16 (0.3
D7 2 53 (2L.7) 2900 (1716) 0353 (0073) 11 (05
Sept. D1 NS NS NS NS NS
D2 NS NS NS NS NS
D3 1 67 (83 7940 (156.6) 0507 (0.105) 06 (0.1)
D4 2 71 (42 12347 (1289 0940 (0.165) 15 (03
D5 2 78 (25 21001 (2005 1383 (0129 17 (02
D6 2 8l (63) 17008 (390.7) 1384 (0272 18 (0.3
D7 2 85 (6.1) 1614 (498 1529 (0462 16 (0.3

15



Table 7—Juvenile coho sdmon digestion index, fullness index, mean number of prey

in somach, stomach content weight (g), and prey percent body weight
(%BW). Standard errors are noted in parentheses. Only one empty stomach
was observed, in July D1. NP denotes sample not processed. NS denotes no
samplestaken. Stomach content weight of July D2-D5 fish could not be
measured due to poor preservation, but relative fullnessindex could be
estimated.

Diel Digestion Fullness Mean number Stomach content

Period index index prey/stomach weight %BW
Mav D1 NS NS NS NS NS

D2 NS NS NS NS NS

D3 NS NS NS NS NS

D4 NS NS NS NS NS

D5 NS NS NS NS NS

D6 NS NS NS NS NS

D7 NS NS NS NS NS
June D1 2 8 (6.7) 246 (7.0 0546 (0.105) 16 (03)

D2 1 (6.3 375 (50 0865 (0.130) 22 (03

D3 1 103 (33 820 (242 1485 (0.189) 45 (0.5

D4 2 8 (6.3) 505 (10.4) 0781 (0.154) 20 (04

D5 1 86 (5.9 498 (119 0923 (0.243) 20 (04

D6 1 100 (3.0 8389 (231 1431 (0183) 23 (0.3

D7 1 8 (7.2 1516 (38.0) 1220 (0.208) 25 (04
Juy D1 2 52 (10.2) 388 (9.6) 0373 (0.073) 04 (0.

D2 5 70 (33 1371  (20.8) — —

D3 5 70 (5.0 1991 (25.2) — —

D4 5 80 (4.3 1770 (226) — —

D5 5 7% (00 1040 (240 — —

D6 1 A (37 1466 (31.8) 1888 (0.219) 26 (0.6)

D7 1 2 (83 1683 (51.9) — 30 (0.6)
Aug. D1 NS NS NS NS NS

D2 NS NS NS NS NS

D3 NS NS NS NS NS

D4 NS NS NS NS NS

D5 NS NS NS NS NS

D6 NS NS NS NS NS

D7 NS NS NS NS NS
Sept. D1 NS NS NS NS NS

D2 NS NS NS NS NS

D3 NS NS NS NS NS

D4 NS NS NS NS NS

D5 NS NS NS NS NS

D6 NS NS NS NS NS

D7 NS NS NS NS NS

16
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Table 8-Mean percent frequency of occurrence of prey (%FO) by mgor taxon and numbers of fish examined during

seven did periods for juvenile pink sdlmon sampled monthly in Icy Strait, southeastern Alaska from May-
September 2001. Vauesinclude fish that did not consume the taxon.

s 2 B 4, 8 8
= =] (] = > ) > <

8 5 =& & 8§ & = g o 5 B s &

© o] o 3] 3 8 2 8 = 8 5 g & 8

o o] = 8 3 o 5 & & = 8 c 2 y

s £ & T & & § 5 § & £ £ § § £ § =&

a =z s 5 £ 8 O T § » &8 & & . &6 = &
May

D2 12 417 1000 583 0.0 16.7 0.0 0.0 83 0.0 83 0.0 0.0 0.0 0.0 16.7

D3 11 545 636 364 0.0 27.3 273 0.0 0.0 63.6 9.1 0.0 0.0 91 0.0 9.1

D4 10 80.0 500 400 20.0 90.0 0.0 10.0 0.0 50.0 100 0.0 0.0 00 500 100

D5 10 80.0 800 300 0.0 60.0 0.0 0.0 100 60.0 20.0 0.0 0.0 00 500 0.0

D6 10 80.0 1000 600 0.0 80.0 100 0.0 10.0 30.0 100 0.0 0.0 00 200 0.0
June

D1 1 1000 0.0 0.0 0.0 0.0 0.0 0.0 00 1000 1000 0.0 0.0 0.0 00 1000

D2 9 0.0 778 111 222 1000 0.0 889 111 556 100.0 0.0 889 111 222 1000

D4 10 300 900 100 20.0 90.0 0.0 70.0 300 1000 900 100 90.0 00 200 70.0

D6 1 0.0 1000 0.0 00 1000 00 1000 1000 1000 1000 0.0 1000 0.0 0.0 1000
July

D2 10 60.0 20.0 0.0 50.0 30.0 0.0 0.0 90.0 1000 20.0 0.0 10.0 0.0 0.0 100

D3 10 90.0 80.0 0.0 50.0 70.0 10.0 100 70.0 80.0 100 100 10.0 0.0 0.0 30.0

D4 13 769 1000 0.0 84.6 923 154 7.7 1000 30.8 1.7 0.0 0.0 00 231 154

D5 10 80.0 100.0 0.0 70.0 300 10.0 0.0 100.0 80.0 20.0 0.0 0.0 0.0 0.0 10.0

D6 4 250 250 0.0 750 1000 0.0 0.0 1000 75.0 250 0.0 0.0 0.0 0.0 0.0
August

D4 4 75.0 0.0 0.0 50.0 50.0 0.0 0.0 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.0

D5 10 80.0 20.0 00 400 60.0 0.0 00 1000 70.0 0.0 0.0 0.0 00 200 100

D6 10 60.0 40.0 0.0 60.0 0.0 0.0 00 1000 80.0 00 100 0.0 00 100 100

D7 10 40.0 0.0 0.0 60.0 90.0 10.0 0.0 80.0 0.0 00 100 0.0 0.0 0.0 100
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Table 9.—Mean percent frequency of occurrence of prey (%oFO) by mgor taxon and numbers of fish examined during

seven did periods for juvenile chum samon sampled monthly in Icy Strait, southeastern Alaska from May-
September 2001. Vauesinclude fish that did not consume the taxon.

n n
5 2 g g & g o

8 5 &8 & 8 = 2 8 . B2 5 8

S g B 2 2 8 2 =y o} o

£ s 3 L B % : L ¢ £ § 5 E §

© o

g 5 F § 8B &8 5 £ 8 5 52 25 & 5 B B
May

D2 10 900 1000 700 00 200 0.0 00 300 600 100 00 00 100 700 400

D3 10 1000 1000 500 200 700 0.0 0.0 00 800 00 00 00 400 500 500

D4 10 800 1000 700 100 1000 0.0 0.0 00 500 200 00 00 00 800 200

D5 10 900 1000 400 00 900 300 00 200 200 100 00 00 00 500 100

D6 10 1000 1000 600 00 1000 200 0.0 00 900 00 00 00 00 900 100
June

D1 7 286 143 143 00 714 143 143 143 87 571 00 571 00 571 143

D2 10 200 300 00 300 1000 300 100 100 90 700 00 900 00 100 200

D3 10 200 700 00 600 900 00 100 500 80 50 00 70 00 200 0.0

D4 18 333 56 00 111 944 333 56 278 1000 611 00 222 00 167 56

D5 8 250 00 00 125 85 750 125 250 625 00 00 00 00 125 250

D6 10 200 500 00 400 1000 200 100 400 1000 400 00 400 00 00 100

D7 5 00 400 00 200 1000 200 00 400 1000 400 00 200 00 0.0 0.0
July

D2 10 0.0 00 00 200 200 0.0 00 500 90 200 00 00 200 00 100

D3 10 80 600 00 500 600 0.0 00 1000 1000 100 00 100 100 0.0 0.0

D4 13 846 615 00 462 846 0.0 77 1000 769 00 00 00 00 0.0 0.0

D5 10 600 600 100 300 400 0.0 00 90 1000 200 00 200 00 00 200

D6 10 50 500 00 70 500 300 00 1000 900 200 00 100 00 00 100
August

D4 10 100 00 00 100 400 0.0 00 800 1000 00 00 00 00 0.0 0.0

D5 4 500 00 00 500 250 0.0 00 1000 1000 00 00 00 00 00 250

D6 10 700 00 00 200 200 300 00 1000 700 200 00 00 00 100 0.0

D7 3 333 00 00 3B3 3833 0.0 00 1000 0.0 00 00 00 00 00 333

D6 10 600 00 00 900 80 90 400 700 0.0 00 00 00 100 100 100
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Table 9. <cont.)

[%2) [%2] Q

5 3 T g & g8 o

ha 3 n n
g = 2§ 2 3 3 g s g s B g ¢
g z o o g Q 3 o ‘= S 8 2 8 = 2 L
5 2 8 § & & 3 i 6 7 8 8 5 5 8 2 3

D7 3 333 0.0 00 333 333 0.C 0.0 1000 0.0 0.C 0.0 0.0 0.0 00 333
September

D3 3 0.0 0.0 0.0 0.0 0.0 0.C 00 1000 1000 0.C 0.0 0.0 0.0 0.0 0.0
D4 6 0.0 0.0 0.0 0.0 16.7 0.C 00 1000 1000 0.C 0.0 0.0 0.0 0.0 0.0
D5 10 200 300 0.0 0.0 100 0.C 00 1000 1000 0C 100 0.0 00 100 0.0
D6 4 0.0 0.0 0.0 0.0 75.0 0.C 00 1000 100.0 0.C 0.0 0.0 0.0 0.0 0.0
D7 5 200 200 0.0 0.0 1000 0.C 0.0 1000 20.0 0.C 0.0 0.0 0.0 0.0 0.0




Table 10. -Mean percent frequency of occurrence of prey (%FO) by mgor taxon and numbers of fish examined
during seven did periods for juvenile coho sdmon sampled monthly in Icy Strait, southeastern Alaska from
May-September 2001. Vauesinclude fish that did not consume the taxon.

3 3 @ g
k2 S 5 8 S " S g

g § & & § & 32 8 g S E o 8

T s & 5 38 2 3 : 8 g = 5 § 3

) Fo) o o 3] o =) o3 = 3] g e] o %)

s+ ¢ P F 5 0§ s s 8 L g § R oS ;o I
a Z = 5 £ a @ T ) T s g 5 o 6 = 5

June

D1 10 300 200 00 80 400 90 00 500 100 00 00 00 00 00 00
D2 10 00 00 00 90 400 1000 100 90 00 00 00 00 00 100 00

o
o
o
o
o
o
o
o
o
o

D3 3 333 00 00 667 667 1000 1000 333 0.0 0.0
D4 15 133 6.7 00 1000 333 8.7 400 733 0.0 0.0 6.7 133 133 0.0
D5 10 200 0.0 00 800 400 900 700 800 00 100 00 100 00 300 0.0
D6 10 600 0.0 00 90 800 90 400 700 0.0 0.0 0.0 00 100 100 100
D7 10 400 500 00 1000 700 700 100 700 0.0 0.0 00 100 00 100 0.0
July
D1 10 0.0 00 00 900 100 200 00 600 0.0 0.0 0.0 00 100 00 0.0
D2 10 0.0 00 00 1000 300 200 00 800 0.0 0.0 0.0 00 00 00 100
D3 10 0.0 00 00 1000 100 100 00 600 0.0 0.0 0.0 00 00 00 0.0
D4 20 0.0 00 00 1000 100 350 00 600 0.0 0.0 0.0 00 00 00 0.0

O ¢
o

D5 7 0.0 00 143 1000 143 714 00 714 0.0 00 00 00 00 00 0.0
D6 9 0.0 00 00 1000 111 778 00 556 00 111 00 00 00 00 0.0
D7 3 383 383 00 1000 1000 667 0.0 100.0 0.0 00 00 00 00 00 0.0
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Table 11. -Mean percent number of prey (%N) by mgor taxon during seven did periods for juvenile pink sdmon sampled monthly in

Icy Strait, southeastern Alaska from May- September 2001. Vauesinclude fish that did not consume the taxon.

ﬁ g n % % 2]
o o ) > %) S c

g 5 5 3 ks 2 8 0 k! = o 8

= © IS = 9 2 8 k= 8 @ > o 5

. & 3 & F £ A

5 5 & g g T 2 ki £ 8 5 5 o 5 < 5
May

D2 28 778 181 0.0 0.6 0.0 0.0 0.2 (010 0.1 0.0 0.0 0.0 0.0 05

D3 251 448 6.1 0.0 21 6.0 0.0 0.0 11.z 18 0.0 0.0 18 0.0 11

D4 275 164 35 24 228 0.0 0.8 0.0 12.¢€ 04 0.0 0.0 0.0 12.8 05

D5 170 379 33 0.0 10.9 0.0 0.0 03 15.€ 17 0.0 0.0 0.0 132 0.0

D6 59 79.8 59 0.0 6.0 0.1 0.0 0.2 14 0.1 0.0 0.0 0.0 0.6 0.0
June

D1 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 87.2 115 0.0 0.0 0.0 0.0 0.6

D2 0.0 13 0.0 0.0 375 0.0 12 0.0 19.¢ 346 0.0 1.0 0.0 0.0 42

D4 04 417 0.0 0.1 111 0.0 0.2 01 30.2 131 0.0 16 0.0 0.0 14

D6 0.0 04 0.0 0.0 25 0.0 0.7 13 704 14 0.0 20 0.0 0.0 14
July

D2 12 0.7 0.0 28 48 0.0 0.0 5.7 84.7 0.0 0.0 0.0 0.0 0.0 0.0

D3 204 46 0.0 0.9 26 0.1 0.0 249 46.1 0.1 0.2 0.0 0.0 0.0 0.1

D4 265 13 0.0 10 24 0.1 0.0 65.2 31 02 0.0 0.0 0.0 0.1 01

D5 286 14 0.0 11 05 0.1 0.0 17.3 51.C 0.0 0.0 0.0 0.0 0.0 0.0

D6 0.3 0.0 0.0 32 13 0.0 0.0 721 23( 0.0 0.0 0.0 0.0 0.0 0.0
August

D4 0.8 0.0 0.0 05 84 0.0 0.0 310 59.2 0.0 0.0 0.0 0.0 0.0 0.0

D5 75 1.0 0.0 21 0.2 0.0 0.0 28.7 60.4 0.0 0.0 0.0 0.0 0.0 0.0

D6 21 01 0.0 04 0.0 0.0 0.0 62.3 34.C 0.0 0.1 0.0 0.0 0.0 0.0

D7 04 0.0 0.0 0.6 39.6 0.0 0.0 590.2 0.C 0.0 0.0 0.0 0.0 0.0 0.1
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Table 12. —-Mean percent number of prey (%oN) by mgor taxon during seven did periods for juvenile chum samon sampled monthly

in lcy Strait, southeastern Alaska from May- September 2001. Vaues include fish that did not consume the taxon.

ﬁ -8 %) % % (2]
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May

D2 184 479 209 0.0 04 0.0 0.C 0.8 72 01 0.0 00 0.2 20 21

D3 75 66.2 7.3 04 6.5 0.0 0.C 0.0 5.9 0.0 0.0 0.0 10 20 32

D4 174 351 4.6 03 134 0.0 0.C 0.0 6.0 29 0.0 00 0.0 189 13

D5 147 44.6 20 0.0 177 20 0.C 35 53 14 0.0 0.0 0.0 84 0.3

D6 156 45.6 71 0.0 55 05 0.C 0.0 127 0.0 0.0 00 0.0 105 24
June

D1 10 03 01 0.0 17.0 01 0.C 01 710 71 0.0 20 0.0 0.7 05

D2 0.0 01 0.0 01 572 0.2 0.C 0.0 415 04 0.0 05 0.0 0.0 0.0

D3 0.2 0.2 0.0 05 58.6 0.0 0.C 0.2 39.7 04 0.0 0.3 0.0 0.0 0.0

D4 01 37 0.0 01 36.2 04 0.C 01 58.7 04 0.0 01 0.0 01 0.0

D5 0.2 0.0 0.0 01 55.7 49 0.1 0.2 295 0.0 0.0 00 0.0 89 05

D6 0.0 01 0.0 0.2 245 0.0 0.7 05 738 0.0 0.0 0.0 0.0 0.0 0.0

D7 0.0 0.2 0.0 0.0 64.8 0.0 0.C 0.2 336 01 0.0 11 0.0 0.0 0.0
July

D2 0.0 0.0 0.0 01 0.7 0.0 0.C 34 85.6 01 0.0 00 01 0.0 01

D3 106 05 0.0 44 14 0.0 0.C 9.2 739 0.0 0.0 00 0.0 0.0 0.0

D4 345 14 0.0 0.9 90 0.0 0.C 26.1 282 0.0 0.0 0.0 0.0 0.0 0.0

D5 223 03 0.0 11 34 0.0 0.C 52 67.7 0.0 0.0 01 0.0 0.0 0.0

D6 0.6 0.2 0.0 14 0.7 01 0.C 53.2 438 0.0 0.0 0.0 0.0 0.0 0.0
August

D4 34 0.0 0.0 0.0 0.2 0.0 0.C 134 830 0.0 0.0 00 0.0 0.0 0.0

D5 19 0.0 0.0 03 0.0 0.0 0.C 46.2 51.6 0.0 0.0 0.0 0.0 0.0 0.0

D6 0.8 0.0 0.0 26 03 0.9 0.C 59.9 35.6 0.0 0.0 00 0.0 0.0 0.0

D7 13 0.0 0.0 0.2 0.2 0.0 0.C 9.3 0.0 0.0 0.0 0.0 0.0 0.0 01



Table 12. —(cont.)
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September

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

00
00
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

43

0.0
0.0
0.0
0.0
0.0

00
00
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.1

0.0
0.0
0.0
0.0
0.3

D3

43

0.0

D4

97.1

25
10

118

04
0.0

D5

D6

3.€

84.0

D7

23



Table 13. —-Mean percent number of prey (%N) by mgor taxon during seven did periods for juvenile coho sdlmon sampled monthly
in lcy Strait, southeastern Alaska from May- September 2001. Vauesinclude fish that did not consume the taxon.
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June
D1 4.2 6.1 0.0 217 57 448 0.C 110 0.6 0.0 0.0 0.0 0.0 0.0 0.0
D2 0.0 0.0 0.0 355 17 471 04 14.7 0.0 0.0 0.0 0.0 0.0 0.6 0.0
D3 03 0.0 0.0 423 42 2.7 5k 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D4 05 0.6 0.0 379 11 339 12¢ 10.7 0.0 0.0 0.0 0.6 0.9 1.0 0.0
D5 0.8 0.0 0.0 358 22 337 13¢ 84 0.0 0.2 0.0 0.2 0.0 49 0.0
D6 20 0.0 0.0 46.0 43 430 14 31 0.0 0.0 0.0 0.0 0.0 0.0 0.2
D7 18 24 0.0 721 16 16.7 24 26 0.0 0.0 0.0 01 0.0 0.3 0.0
July
D1 0.0 0.0 0.0 829 0.7 09 0.C 53 0.0 0.0 0.0 0.0 0.2 0.0 0.0
D2 0.0 0.0 0.0 93.7 05 28 (010 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.3
D3 0.0 0.0 0.0 98.6 0.0 04 0.C 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D4 0.0 0.0 0.0 204 0.2 6.5 0.C 29 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D5 0.0 0.0 0.1 629 0.3 289 (010 79 0.0 0.0 0.0 0.0 0.0 0.0 0.0
D6 0.0 0.0 0.0 69.8 0.1 285 (010 15 0.0 0.1 0.0 0.0 0.0 0.0 0.0
D7 0.3 0.6 0.0 732 3.7 94 0.C 12.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 14. -Mean percent weight of prey (%6W) by mgor taxon during seven die periods for juvenile pink sdmon
sampled monthly in Icy Strait, southeastern Alaska from May- September 2001. Vaues include fish that

did not consume the taxon.

s 8 4, 8 g8
o (] © > 0 > <

B S T § =& = 8 0 8 B 4 8

= T k] = 3 a 8 S 8 @ > o 5

g = 3 3 S 3 8 g £ 8 E 2 .

s ¢ T § § 5 5 § & § ¢ & 3 £ § ¢

5 s 5 &8 2 g5 2 8§ £ 838 &8 5 5 8 & B
May

D2 214 60.7 15.7 0.0 15 0.C 0.0 0.1 0.0 0.3 0.0 0.0 0.0 0.0 04

D3 328 294 2.2 0.0 81 217 0.0 0.C 20 0.9 0.0 0.0 30 0.0 0.0

D4 44.6 142 14 9.8 155 0.C 11 0.C 23 0.2 0.0 0.0 0.0 10.8 0.0

D5 451 20.7 1.z 0.0 151 0.C 0.0 0.z 33 1.0 0.0 0.0 0.0 133 0.0

D6 300 498 4.7 0.0 89 4.z 0.0 0.t 05 01 0.0 0.0 0.0 13 0.0
June

D1 14.0 0.0 0.C 0.0 0.0 0.C 0.0 0.C 447 41.2 0.0 0.0 0.0 0.0 0.0

D2 0.0 13 0.C 0.8 452 0.C 80 0.z 49 39.2 0.0 0.2 01 0.1 01

D4 40 38.9 0.C 0.9 244 0.C 16 0.€ 122 16.6 0.2 04 0.0 0.1 0.0

D6 0.0 0.2 0.C 0.0 819 0.C 21 4.¢ 9.1 16 0.0 0.3 0.0 0.0 0.0
July

D2 129 0.0 0.C 215 7.9 0.C 0.0 12.C 453 0.3 0.0 0.0 0.0 0.0 0.1

D3 389 21 0.C 48 84 1.7 0.2 24.€ 18.9 0.1 0.1 0.0 0.0 0.0 0.0

D4 305 0.1 0.C 32 7.2 0.7 0.0 57.€ 0.1 0.0 0.0 0.0 0.0 0.2 0.0

D5 431 04 0.C 28 22 04 0.0 27.2 238 0.0 0.0 0.0 0.0 0.0 0.0

D6 12 0.0 0.C 195 58 0.C 0.0 72.2 12 0.0 0.0 0.0 0.0 0.0 0.0
August

D4 71 0.0 0.C 128 165 0.C 0.0 44 193 0.0 0.0 0.0 0.0 0.0 0.0

D5 14.3 0.2 0.C 30 9.6 0.C 0.0 457 26.7 0.0 0.0 0.0 0.0 0.6 0.0

D6 38 0.1 0.C 30 0.0 0.C 0.0 84.€ 8.2 0.0 0.0 0.0 0.0 0.0 0.0

D7 05 0.0 0.C 19 425 0.€ 0.0 54.€ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table 15.-Mean percent weight of prey (%W) by mgor taxon during seven did periods for juvenile chum
salmon sampled monthly in Icy Strait, southeastern Alaska from May—September 2001. Vaues

include fish that did not consume the taxon.

n [7)]
o S 0 8 8 2
o o © S %) S <
3 5 &§ ©§ & 3 g, 8 B 4 38
5 8 8 5 B 39 s = 8§ 2 3 3 &
2 s - 8 g °c § 8 8 g 38 £ 8
s & T & f = s 83 & § S5 E S : 3§ 2
a 5 5 T o o T O z 5 8 5 5 & S &5
Mav
D2 523 183 150 0.0 0.6 0.0 0.0 34 12 03 00 00 14 6.0 14
D3 40.6 293 25 53 10.0 0.0 0.0 0.0 12 00 00 00 50 41 21
D4 49.2 119 20 0.8 8.8 0.0 0.0 0.0 0.6 11 00 00 00 25.2 05
D5 42.6 83 03 0.0 11.3 210 0.0 89 0.8 07 00 00 00 6.1 0.0
D6 45.2 179 30 0.0 6.8 8.8 0.0 0.0 29 00 00 00 oO00 135 18
June
D1 9.1 03 01 0.0 329 12.1 05 32 19.1 203 00 05 00 19 0.0
D2 0.2 00 00 14 75.7 95 0.0 0.0 116 10 00 01 00 05 0.0
D3 16 02 00 8.8 70.2 0.0 0.0 0.2 171 12 00 01 00 0.6 0.0
D4 21 41 00 12 63.7 10.3 0.0 0.7 15.0 20 00 00 o0 0.7 0.0
D5 0.3 00 00 0.0 34.8 515 0.0 04 12.6 00 00 00 oO00 0.2 0.1
D6 0.3 0.1 0.0 44 56.9 2.9 2.6 12 315 01 00 0.0 0.0 0.0 0.0
D7 0.0 0.0 0.0 1.0 89.0 0.6 0.0 0.1 9.0 01 00 0.1 0.0 0.0 0.0
July
D2 0.0 00 00 21 05 0.0 0.0 191 66.1 16 00 00 06 0.0 0.0
D3 19.8 02 00 230 30 0.0 0.0 212 324 03 00 00 01 0.0 0.0
D4 301 01 0O 47 150 0.0 0.0 273 138 00 00 00 00 0.0 0.0
D5 335 03 00 6.3 75 0.0 0.0 138 38.6 00 00 00 00 0.0 0.0
D6 2.7 01 0O 10.3 2.8 49 0.0 72.3 6.9 00 00 00 00 0.0 0.0
August
D4 7.0 00 00 01 130 0.0 0.0 334 46.6 00 00 00 00 0.0 0.0
D5 46 00 00 0.7 2.7 0.0 0.0 86.2 5.7 00 00 00 00 0.0 0.0
D6 12 00 00 44 29 91 0.0 711 10.3 03 00 00 00 0.6 0.0
D7 17 00 00 04 20 0.0 0.0 959 0.0 00 00 00 00 0.0 0.0
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BYI0

SJoaSU |

Sp LewWwes

rI900PR|D

syreubolseyd

geAle|ajoeured

ealdenle]

spiedAH

spodo.uises

usH

spusneydn3

geAre| podessq

sploonoedeH

Sploueed |fews

sploueedabre]

poued piq

September

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0

00 643 357

0.0
0.0
0.0
0.0
0.0

0.0
19

8.7
14.6

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
12
0.0
0.0

D3

0.0
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0.0

D4

0.0
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46.6

0.0

D5

63.5 0.0

219

0.0
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0.0
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Table 16.—Mean percent weight of prey (%W) by maor taxon during seven diel periods for juvenile coho
sdmon sampled monthly in Icy Strait, northern southeastern Alaska from May—September 2001.

Vdues incdude fish that did not consume the taxon.

(2] 0

S o 0 8 g »

o o i % ) " % < "
g & & 8 L -9 - %) — § © h=
= © ® = = D < © 8 @ > o) 5
o} © © Q Q 2 o) = = o o %)
s ¢ T £ § & 5 § E F S %3 § : § I
A s 5 £ a ] T 0 T s g 5 o 8 S 85

June
D1 0.9 01 00 272 04 678 00 35 0.0 00 ocC 00 00 00 00
D2 0.0 0.0 0.0 3H#4 0.3 62.7 0.1 24 0.0 00 0C 0.0 0.0 01 00
D3 0.1 00 00 437 28 510 12 12 0.0 00 o0cC 00 00 00 00
D4 0.2 00 00 373 05 548 21 40 0.0 00 oOcC 00 09 01 00
D5 03 00 00 398 08 536 26 25 0.0 00 ocC 00 00 04 00
D6 05 00 00 408 11 552 03 2.0 0.0 00 ocC 00 00 00 00
D7 1.2 0.0 0.0 68.0 0.9 270 11 1.7 0.0 00 0C 0.0 0.0 01 00
July

D1 0.0 0.0 0.0 84.9 05 33 0.0 1.2 0.0 00 0C 0.0 0.2 00 00
D2 0.0 00 00 930 0.1 57 00 11 0.0 00 ocC 00 00 00 00
D3 0.0 00 00 92 0.0 05 00 03 0.0 00 oOcC 00 00 00 00
D4 0.0 00 00 898 0.1 92 00 10 0.0 00 o0cC 00 00 00 00
D5 0.0 00 00 620 04 361 00 15 0.0 00 ocC 00 00 00 00
D6 0.0 00 00 647 01 348 00 04 0.0 00 ocC 00 00 00 00
D7 0.0 00 00 763 13 191 00 3.2 0.0 00 o0cC 00 00 00 00




Table 17.—Zooplankton settled volumes (ZSV, ml) from 20-m NORPAC hauls

sampled during each diel period May- September, 2001 at Icy Strait station
ISC in the northern region of southeastern Alaska. NS denotes no samples

taken. Phytoplankton volumes were measurable only in September.

SV
Sampling day D1 D2 D3 D4 D5 D6 D7
May 22 NS NS NS 18 NS NS NS
June 29-30 3¢ 55 40 30 44 72 60
38
July 30-31 8 6 4 5 9 9 16
5
August 28, 30 € 5 4 4 6 8 11
3
September 28-30 15 1 2 1 2 3 5
2 5
6

29



Table 18.---Zooplankton displacement volumes (ZDV, ml) and rank of visudly-
asessed  volumes of dominant taxa for shalow (20-m) and deep (200-m)
bongo hauls a station ISC in Icy Strait, northern region of southeastern Alaska
M ay- September 2001. Volumetric percent composition in parentheses.
LC=Large copepods, SC=Small copepods, CT=Chaetognaths,
EU=Euphausiids, CZ= Crab zoeae, HY =Hyperiids, OK=0ikopleurans,
JE=Xlies, SH=Shrimp-like crustaceans, PT = phytoplankton; NP denotes

samples not yet processed.
Mesh size
Day (Om) ZDV Rank1l  Rank2  Rank3  Rank4 Rank 5
Shallow bongos
May 20 333 24 LC@45 CT(18 SC(12 OK (10 SH (3
505 19 SC(30)) LC(@5 CT(13) OK (5 -
June 28 333 20 SC(32) LC(18 CT(8  OK(5 EU (2
505 1 CT(5) EU(0) LC(7) CZ(5) -
July 29 333 3 SC(40) CZ(25) LC(15 EU (3 CT (2
505 2 LC@47) CZ() HY(15) E (5 SC(3)
August 27 333 NP NP NP NP NP NP
505 NP NP NP NP NP NP
September 27 333 1 SC (95) -
505 NP LC(50)  HY (50)
Deep bongos
May 20 333 179 LC(40) SC(20)0 CT(12 HY(3
505 142 LC(83) OK(10) CT(6) PT (21)
June 28 333 2838 LC(@25 CT(%) EU@5  HY(10) SC (10)
505 228 LC(B5) CT(28) HY (4 EU(2) -
July 29 333 176 LC(@33) CT(0) HY(@15 EU(H SC(3)
505 113 LC@35 CT (25 HY(@0) EU(10 -
August 27 333 NP NP NP NP NP NP
505 NP NP NP NP NP NP
September 27 333 89 CT(50) LC(25 HY(@15 EU(H SC(3)
505 61 CT(50) LC(0 HY(@15 EU(H SC(3

30



Table 19.- Temperatures (°C) and sdlinities (PSU) at Icy Strait in the northern waters
of southeastern Alaska, May- September 2001. NS denotes no sample.

Date DI D2 D3 D4 D5 D6 D7
May 22 Temp. NS NS NS 70 NS NS NS
Sdinty NS NS NS 311 NS NS NS

June 29 Temp. 12.5 12.3 124 13.0 13.7 13.5 13.2
HAinty 237 24.1 24.3 24.7 24.6 24.5 24.3

Jduly 30 Temp. 12.3 125 12.6 12.7 12.8 12.7 12.7
Sinty 248 24.2 23.9 23.9 23.6 24.0 24.1

August 28 Temp. 12.6 12.5 12.6 12.5 12.8 12.6 125
HAinty 237 23.8 23.6 24.1 23.9 24.7 24.8

September 28 Temp. 9.2 9.2 9.3 9.3 9.4 9.2 9.2
HAinty 273 27.4 27.6 254 24.9 25.9 25.9
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Figure 1L—Locetion in Icy Strait, northern Southeast Alaska, where process studies were conducted on juvenile sdlmon from the NOAA
vessdl John N. Cobb in 2001. Stomach samplesfor did feeding Sudies were collected by beach seining at Homeshore and Crist

Point in May and by trawling a 1SC each month from June to September. Stomach samples for shipboard gastric evacuation
studies were collected at the same locationsin May and July.
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Figure 2—Juvenile pink sdmon monthly ssomeach fullnessindex, with standard error bars, by

diel period at sation ISC in Icy Strait, northern southeastern Alaska, May- September
2001.
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Figure 3—Juvenile chum salmon monthly stomach fullnessindex, with sandard error bars, by
diel period at gtation ISC in Icy Strait, northern southeastern Alaska, May- September
2001.
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Figure 4—Juvenile coho sdmon monthly stcomach fullness index, with standard error bars, by
diel period at station 1SC in Icy Strait, northern southeastern Alaska, May- September
2001.
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Figure 5—Juvenile pink sdmon monthly prey percent body weight (%BW) by did period at
gation ISC in Icy Strait, northern southeastern Alaska, May- September 2001.
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Figure 6.—Juvenile chum salmon monthly prey percent body weight (%oBW) by did period at
gation ISC in Icy Strait, northern southeastern Alaska, May- September 2001.
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Figure 7.—Juvenile coho sdmon monthly prey percent body weight (%BW) by didl period a
gation ISC in Icy Strait, northern southeastern Alaska, May- September 2001. Stomach
content weight of July D2-D5 fish could not be measured due to poor preservation.
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Figure 8 —Juvenile pink sdmon monthly percent number (%N) of prey by did period a station
ISC in Icy Strait, northern southeastern Alaska, May—September 2001.
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Figure 9.—Juvenile chum salmon monthly percent number (%N) of prey by did period a gation
ISC in Icy Strait, northern southeastern Alaska, May—September 2001.

40



June

0017m B/ &2 M1 M1 B=H =

80_ ] : : —

60

40: - = - - [ ] Other
— i [ Larvaces
§ 2071 [ Hyperiids
go_. . r . ——————— | [_]FAshlavae
S 100 July Il Euphausics
“Za 1L B 1 8 B 1 [ |[Obeaodiavae
e 804 \em | [ Harpacticoids

60 — [ ] [0 Small Caanoids

I Large Cdanoids

40 | [ Lag

20 |

0 T T T T T T 1

400 700 1000 13:00 16:00 19:00 22:00
Diel period

Figure 10.—Juvenile coho sdmon monthly percent number (%N) of prey by did period at
gation ISC in Icy Strait, northern southeastern Alaska, May—September 2001.
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Figure 11.—Monthly zooplankton settled volumes (ZSV, ml) from 20-m NORPAC hauls and 2-
m water temperature (°C) by did period at station ISC in Icy Strait, northern
southeastern Alaska, May- September 2001. ZSV were not sampled in May.
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