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Study GoalsStudy GoalsStudy GoalsStudy Goals
Gain understanding of Gain understanding of 
fi h bl ifi h bl ifish assemblages in fish assemblages in 
areas that may be areas that may be 
affected by portaffected by portaffected by port affected by port 
developmentdevelopment
Existing conditions for Existing conditions for 
project design and project design and 
permittingpermitting
Baseline for longBaseline for long termtermBaseline for longBaseline for long--term term 
monitoringmonitoring



Previous WorkPrevious WorkPrevious WorkPrevious Work
Blackburn et al. (1980) 1978 OCSEAP work in IIEBlackburn et al. (1980) 1978 OCSEAP work in IIE

Beach seine Beach seine (9 sta; Apr (9 sta; Apr –– Oct)Oct)
Tow net (surface)Tow net (surface) (9 sta; May (9 sta; May –– Oct)Oct)
Gill net (1” Gill net (1” –– 2.5”) 2.5”) (9 sta; May (9 sta; May –– Sept)Sept)
Trammel net (bottom) Trammel net (bottom) (9 sta; May (9 sta; May –– Sept)Sept)
Try net trawl Try net trawl (only fished outside IIE)(only fished outside IIE)
Stomach analysesStomach analyses (22 species)(22 species)yy ( p )( p )

ADF&G herring surveys 1978 ADF&G herring surveys 1978 –– Present (T. Otis)Present (T. Otis)
A ilA il JJApril April –– JuneJune
Aerial surveysAerial surveys
Ship surveysShip surveys



 Gill Net Trammel Net Tow Net 
% f % f % f

Previous Work Previous Work (Blackburn et al. (1980)(Blackburn et al. (1980)

 
Species Rank

% of 
Total Rank

% of 
Total Rank

% of 
Total 

       
Pacific Sand 
Lance 

    1 41.3 

Pacific Herring 1 43.5 1 25.3 2 28.6 
Capelin     4 5.2 
Pink Salmon     5 4.7 
Chum Salmon 2 17.4   7 3.5 
Chinook Salmon 6 2 9 8 3 3Chinook Salmon 6 2.9  8 3.3
Sockeye Salmon 7 2.9   6 4.5 
Dolly Varden Char 3 15.9     
Bering Cisco 4 5.8     
Whitespotted 
G li

10 1.5 2 25.3 3 6.3 
Greenling 
Masked Greenling   5 5.4   
Starry Flounder 9 2.9     
Rock Sole   8 3.4   
Yellowfin Sole 4 9.6
Pacific Staghorn 
Sculpin 

8 2.9 6 5.4   

Sturgeon Poacher   3 11.3   
Spiny Dogfish 5 2.9     
Saffron Cod 7 3 7Saffron Cod 7 3.7
 

Note: 1978 data include Kachemak and Kamishak baysNote: 1978 data include Kachemak and Kamishak bays



 EBD Sampling* Blackburn et al. 
2005 2005 –– 1978 Beach Seine Comparison1978 Beach Seine Comparison

 
Species Rank 

% of 
Total Rank 

% of 
Total 

Pacific Herring 1 51.9 5 7.2 
Pink Salmon 2 22 1 4 8 3Pink Salmon 2 22.1 4 8.3
Chum Salmon 3 11.5 2 13.6 
Dolly Varden 4 3.5 3 11.8 
Pac. Staghorn     5 2.1 8 2.0g
Sculpin 
Sockeye Salm. 6 2.1 -- 0 
Starry Flounder 7 1.7 10 1.3 
Pac Sand 8 1 6 1 38 5Pac. Sand 
Lance 

8 1.6 1 38.5

Variegated  
Snailfish 

9 1.1 -- 0 

Longfin Smelt 10 1.0 6 4.7 
Whitespotted   
Greenling 

14 0.12 7 4.2 

Great Sculpin 23 0 03 9 1 7Great Sculpin 23 0.03 9 1.7
* based on 2005 sampling, May – August  

Note: 1978 data include Kachemak and Kamishak baysNote: 1978 data include Kachemak and Kamishak bays



ADF&G herring spawn distribution 1978 ADF&G herring spawn distribution 1978 –– 19891989



Study ObjectivesStudy ObjectivesStudy ObjectivesStudy Objectives
Describe NS pelagic fish Describe NS pelagic fish 
assemblagesassemblages
Describe demersal fish Describe demersal fish 
and invertebrateand invertebrateand invertebrate and invertebrate 
assemblagesassemblages
Clarify seasonal patternsClarify seasonal patterns
Examine feeding Examine feeding 
relationshipsrelationships
S l f BG h iS l f BG h iSample for BG chemistrySample for BG chemistry



20042004--2007 Field Work2007 Field Work
Fish/Invert use ofFish/Invert use ofFish/Invert use of Fish/Invert use of 
nearshore watersnearshore waters

Beach seiningBeach seiningBeach seiningBeach seining
Otter trawlOtter trawl

Sampled: Sampled: pp
(Aug 04; May(Aug 04; May--Aug 05; Aug 05; 
Apr, May, Sept 06; Apr, May, Sept 06; 
S tS t O t 07)O t 07)SeptSept--Oct 07)Oct 07)

Tissue samplesTissue samples



Beach Seine and Beach Seine and 
Otter Trawl SitesOtter Trawl SitesOtter Trawl SitesOtter Trawl Sites



Littoral Use by Fish Littoral Use by Fish yy
(Beach Seine)(Beach Seine)

Salmonids Salmonids 

MigrationMigration

FeedingFeeding

OsmoregulationOsmoregulation

RefugeRefuge

Forage fishForage fish

HerringHerring

LF smeltLF smelt

Sand lanceSand lance

Flat fish (sf)Flat fish (sf)Flat fish (sf)Flat fish (sf)

Cottids (Pss)Cottids (Pss)



Total Fish Catch per BS SetTotal Fish Catch per BS Set
(2004 to 2007 all sampling)(2004 to 2007 all sampling)(2004 to 2007 all sampling)(2004 to 2007 all sampling)
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Juvenile Salmon CPUE Juvenile Salmon CPUE 
(2004(2004--2007 all sampling)2007 all sampling)(2004(2004 2007 all sampling)2007 all sampling)

70

80 Total Juvenile Salmonids Juvenile Chum

Juvenile Sockeye Juvenile Pink

50

60

70

se
t)

30

40

50

U
E 

(fi
sh

/s

10

20

30

C
PU

0

10

April May June July Aug Sept OctApril May June July Aug Sept Oct
n=11 n=41 n=20n=14n=22 n=18 n=12

Date



Juvenile Pink Salmon L/FJuvenile Pink Salmon L/F
April 2006
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Juvenile Chum Salmon L/FJuvenile Chum Salmon L/F
May 2005y
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Juvenile Sockeye Salmon L/FJuvenile Sockeye Salmon L/F
May 2005
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Dolly Varden L/FDolly Varden L/F
May 2005
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Juvenile Herring CPUEJuvenile Herring CPUE
(2004(2004 2007 all samples)2007 all samples)(2004 (2004 –– 2007 all samples)2007 all samples)
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Juvenile Herring L/FJuvenile Herring L/Fgg
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Pac. Staghorn Sculpin L/FPac. Staghorn Sculpin L/F
May 2005 July 2005
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Littoral Use by InvertebratesLittoral Use by Invertebratesyy
(Beach Seine)(Beach Seine)

Mysids Mysids yy

CrangonCrangon

GammaridsGammaridsGammaridsGammarids

“Jellyfish”“Jellyfish”

PolyorchisPolyorchisPolyorchisPolyorchis

PleurobranchiaPleurobranchia



Subtidal Fish Subtidal Fish (Trawl)(Trawl)
Flat fish Flat fish 

YY--finfin

Sand soleSand sole

Starry flounderStarry flounder

Ak. plaiceAk. plaice

HalibutHalibut

GadidsGadids

Pacific codPacific cod

Saffron codSaffron cod

OtherOther

Snake pricklebackSnake pricklebackSnake pricklebackSnake prickleback

Poachers (2 spp.)Poachers (2 spp.)

Sculpin (5 spp.)Sculpin (5 spp.)

Whitespotted greenlingWhitespotted greenlingWhitespotted greenlingWhitespotted greenling

Snail fishSnail fish



Seasonal CPUE for Demersal Seasonal CPUE for Demersal 
Fish SpeciesFish SpeciesFish SpeciesFish Species
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Yellowfin Sole L/FYellowfin Sole L/F
May 2005
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Juvenile Halibut L/FJuvenile Halibut L/F
May 2005
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Juvenile Pollock L/FJuvenile Pollock L/F
M 200May 2005
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Subtidal Inverts Subtidal Inverts (Trawl)(Trawl)
CrustaceansCrustaceans

Crangon (abund. on mud flats)Crangon (abund. on mud flats)

PandalidsPandalids

HermitsHermits

SpongesSponges

H d idH d idHydroidsHydroids

BryozoansBryozoans



Seasonal CPUE for Demersal Seasonal CPUE for Demersal 
InvertebratesInvertebratesInvertebratesInvertebrates
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Dominant Invertebrates in Dominant Invertebrates in 
T l C hT l C hTrawl CatchesTrawl Catches

Rank            Rank
Taxon Month: April May  June  August September 
Crangon spp.  1 2 3 2 1 
Pandalus spp 2 1 2 1 2Pandalus spp.  2 1 2 1 2
Neomysis sp.  3 4 * * 4 
Heptacarpus spp.  4 3 1 3 3 
 



Tanner CrabsTanner CrabsTanner CrabsTanner Crabs
((Chionoecetes bairdiChionoecetes bairdi))

Commercially important 
species
Present in trawls in Sept 
’06, Sept ’07, and Oct ’07
Possible overwinter 
refuge for juveniles



Dietary Composition ofDietary Composition of
Juvenile ChumJuvenile Chum

Ch S l %IRI f d i tChum Salmon: % IRI of dominant prey 
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Dietary Composition ofDietary Composition of
Surf SmeltSurf SmeltSurf SmeltSurf Smelt

Surf smelt: % IRI of dominant prey items
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Dietary Composition ofDietary Composition of
Staghorn SculpinStaghorn SculpinStaghorn Sculpin Staghorn Sculpin 

Sculpin % IRI of dominant prey items

16.40
4.66

Amphipods

n=4n=4

32.48

p p

Shrimps

Sediment

Teleost

46.45



Dietary Composition ofDietary Composition of
Yellowfin SoleYellowfin SoleYellowfin SoleYellowfin Sole

Yellowfin Sole % IRI of dominant prey items

34.1

 Barnacle

Copepod

n=3n=3

41.1
Copepod

Amphipod

Polychaete

0.5

0.02 Sediment

Unidentif ied Animal
Tissue
Mollusk

8.2

16.1



Nearshore Fish SummaryNearshore Fish Summary
Diverse habitatsDiverse habitatsDiverse habitatsDiverse habitats
Moderate stress environment Moderate stress environment 
Highly seasonal useHighly seasonal useHighly seasonal use Highly seasonal use 
Variable fish densitiesVariable fish densities
Probable importance to Probable importance to 
adjacent Kamishak adjacent Kamishak 
ecosystemecosystem

Herring spawning?Herring spawning?Herring spawning?Herring spawning?
Nursery for salmon, FF, Nursery for salmon, FF, 
flatfish, and crabflatfish, and crab



Questions?Questions?Questions?Questions?

jon@pentecenv.comjon@pentecenv.com


