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of various physical, chemical, and biological parameters during the marsh
development program. The National Marine Fisheries Service research findings

describe changes in sediments, macroinvertebrates, various water quality

parameters, zooplankton, nekton, and nekton food utilization.

Twenty species of finfish totaling 13,755 organisms were captured with

beach seines and fyke nets during the day and night at 13 different sites dur-

ing the study. Four species dominated the catch during fifteen bimonthly sur-

veys and accounted for 93 percent of the total catch i.e. juvenile chinook

salmon, peamouth chub, starry flounder, and threespine stickleback. A change

occurred in fish dancene during the postoperational phase, but this change

was attributed to behavioral reactions by anadromous and nonanadromous fish to
a 100-year record low-flow condition experienced in the Columbia River during
the winter, spring, and summer of 1977. Statistical analysis of age, weight,

length, and abundance of nekton captured failed to reveal any significant
changes as a result of disposal or as a benefit of habitat development at
iller Sands.

Over 54,000 prey organisms representing 36 taxa were consumed by nekton
sampled during food utilization studies at Miller Sands. Four main species of
prey items made up 95 percent of the total numbers of items consumed by all
fish at all sampling stations. These were Daphnia, Eurytemora, Corophium, and

chironomid larvae and pupae. The sizes of fish did not significantly affect the,
food habits of most fish. While the large fish were able to consume greater
quantities of food, the species composition was similar for all Sizes. There
were few differences between day and night samples, between cove and intertidal

areas, and among stations within the cove area. With few exceptions, nekton

species contained food during the entire study and were feeding in the Miller
Sands area.

Results of sediment analysis indicated .hat sediment size and types were

fairly uniform throughout the areo. Fine sand and silty sand comprised the
main sediment types at all stations. Organic matter was between 3 and 8 per-
cent and there was no significant seasonal change. The average number of

benthic organisms per square metre was highest the first year, and declined
monotonically to the end of the study. A clam, an amphipod, a flatworm, and an

important mysid (Neomysis) were not found in 1976-1977. Oligochaetes,

Corophium, and chironomids constituted from 92-94 percent of the total

organisms captured at Miller Sands. Over 209,000 benthic organisms represent-

ing 22 taxa were captured during the study.

Zooplankton were dominated by two Cladocerans, Daphnia and Bosmina, and

one copepod, Cyclops. These three organisms represented 96 percent of the

zooplankton collected and were present at all sampling stations during the
first year of the study. However, sampling of zooplankton was excluded from

the postoperational surveys.

Water flow cone itions in the Columbia River were high in 1975, average in

1976, and were exceedingly low during the winter of 1976 and the spring-summer

of 1977. Water quality parameters that were manifested as a result of these

changes in flow probably overpowered subtle changes that could have developed

as a result of the habitat improvement project at Miller Sands. Water quality

parameters monitored were water temperature, pH, salinity, dissolved oxygen,

turbidity, ammonia, total alkalinity, and nitrogen gas.
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, ,and the National Marine Fisheries Service (NMFS),

Oregon. The research was sponsored by the Office, Chi- t

.eers, U. S. Army, under the Dredged Material Researc

yLam (DMRP). The study, which was part of the Habitat Deveiopment

_search Program was conducted in the lower Columbia River at Miller

ands during the period May 1975 through July 197'
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lahe, Station Chief, Prescott Field Station; and to the following mers
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nd analysis of water chemistry, and collection of benthic organisms,

-rice Laird and Edward Koller for collection -f nekton; Suzi f Val er

riVEr Ome t. . iecll U -ldbK d WlIgn .d r a tw NMF: i;i d - i( ,

Baseline Biological Inventory and Assessment of the Aquatic Enviruns of



the Millet Sands Habitat Development Site; 4B05J, Aquatic Biology Investi-

gations at Miller Sands Habitat Development Site, Columbia River, Oregon,

and 4B05L, Post Operaticnal Aquatic Biology at Miller Sands Habitat Develop-

ment Siti. The contracts were managed by Dr. Dave Parsons, Dr. John Bryne

and Mr. Ellis J. Clairain, under the general supervision of Dr. John

Harrison, Chief, Environmental Laboratbry. Mr. John D. Lunz prepared the

Sr -ae of Work for the project in March 1976.
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"cS during the conduct of this study, and Mr. F. R. Brown was Tech-
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TTATTr HABTTA'T

The objective of these studies is to ivie i mat n a

-e environmental impact of dredging and dredgea material aisposai ar

o develop economically feasible dredging and disposal alternative-

hich are environmentally compatible .

The U.S. Army Corps of Engineers (CE) Environmentut.

gyratory (EL) of the Waterways Experiment Station (WES) at Vicksburx,

lississippi has the overall responsibility for the Habitat Development

*,.-Jrrch Project (HDRP) at Miller Sands.

Principal investigators at the Miller Sands project wore



Fisheries Service (NMFS) contracted with the WES to provide a

baseline biological inventory of the aquatic biota at Miller Sands. The

baseline inventory encompasses two phases of the study, (1) preoperat-

ional phase: March, May and early July of 1975. (2) Operational phase:

August 1975 through May 1976 during which time the recently deposited

material was graded to provide for marsh development within the inter-

tidal zone at the upper end of the lagoon. During the spring of 197.

National Marine Fisheries again contracted with WES to perform the

research for the postoperational phase cf the Miller Sands Habitat and

Marsh Development Project, (July 1976-July 1977).

Site Description

5. Miller Sands is a horseshoe shaped island located approximately

39 kilometers (24 miles) from the mouth of the Columbia River (Fi.gure B1).

Refuc

A. t _. j tcLtZ A. 1 Al~ Wcz :_jL~IlALiit A.u

Sediments dredged from the navigation channel of the aiunwia ivei .

101 hectare (250 acre) cove was created during the 1950's by placing;

dredged material partially parallel and almost connecting with the main

island at the upriver end. This sand spit has remained unstable and

unvegetated. The results of these events formed the horseshoe shapea

island-lagoon-sand spit complex that we find today (Figure B2).

7. The variable freshwater discharge rf the rolumbia Rivcr iasin
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. .y of Miller Sands

Freshwater dischargt intL the estuary i characterized by

eah Liuws generally occurring during late spring (May-June), then

decreasing to a low flow from August to October. Variable winter fjods

(December-January) may cause periods of high river flows which Pxceed

,he sp-ing maximum.

). Mean annual discharge for the fifteen year period l9617F

,as /,603 cubic meters per second (cus). During the 29 month study

eriod at Miller Sands flows ranged from a monthly average high of

8,856 cus in May 1976 to a low of 2,432 cms in January 1477

were 137% and 34% of their I'ne i'n '; wjr mr'

t L i ii _1it L i uLL 1c1.1 . il &L LULL 1 A) / , ciintl_ Y

L was mainsured at the bottom of the ship channel at river kilo-

nelte 42 (river mile 26). Minimum intrusion occurs with low tides and

nigh river flow and may be less than 8 kilometers (5 miles), (Neal, 1965).
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Figure B2. Photograph of Miller Sands showing the Cove,
Island Complex and Development Site Adjacent
to the Navigation Channel of the Columbia River.
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12. The Columbia Riv-r estuary, because of its volume of fresh-

water discharge and large tidal variation, is extremely well-flushed.

Neal (195) calculated flushing time to be between 5 and 10 days. The

cove at Miller Sands is also well flushed due to the channel at the

upstream end of the island and the open end of the horseshoe downstream

(Figure 2).

13. Water gaality in the lower Columbia River and at Miller Sands

good compared with other large river systems in the United States.

:Ass..lved chemicals generally have values less than the concentration

standards sat by Oregon's Department of Environmental Quality. Water

' ility problems do exist and are mainly associated with water temper-

res during the late sumner and fall, turbidity and dissolved atmos-

ri' gases (nitrogen) during periods of high freshwater flow.

Sne ('rf the maior Trolems in the Columbia River Estuary is the

d ; iv" a idtic habitat through dredge disposal

u1_i r l >r nmm rezc lan,, fills.

I IPwo ti classes ;f sediments, c-ganic and inorganic, form

UK ratv an q.uat c ecosystem. Inorganic sediments, sand, silt,

1 ';ay, are the major components of the sediments in the Columbia

River, and are introduced into the estuary from the ocean, from river

runnrf nr from local tribu~tarieQ. nr Anir- material which r-nncist. of

dead plant and aniual matter, chemical and industrial waste form a

small fraction of estuarine sediments.

13. Substrate material collected and analyzed by the U. S. Geologi-

cal Survey (Hubbell and Glenn, 1972) show an "average" sediment sample



from the estuary contains 15% gravel, 84% sand, 13% silt and 2% clay.

This is a generalization and sediment texture varies widely through-

iut the estuary.

. Water velocity and particle size are the important factors

a determine if and hew a sediment particle will be transported

deposited. Sand generally moves along the bottom with the flow

" current while the fine material (silt and clay) remains suspended

=a---r flrw i> rlii-ecl -v(r Thallow flat- or -,toppei by tidal

. .,urian.:I- ar iivei It>y .f plant ani

ii ILuilwenCe, prlimaxily freshwater, lol h( ctre (250

& dt Miliur Sands is a protected, potentially productive

KudtlIc tanimal habitat. Miller Sands and the shallow lagoon were formed

!ram sand, dredged from the nearby navigation channel of the Columbia

River. Theoretically, with reduced flows and the establishment of =.arsh-

lar4 vegetation in the lagoon, fine sediments (silt, clay) should settle

out, changing the character of the substrate and increasing fertility.

20. Located at the upstream end of the Columbia River estuary,-

Miller Sands is rarely subjected to salinity intrusion, therefore the

1;



Slanktoic and benthi 'rtEtrat s founi in this area are limnetic

( H a t ! t . ,( M a s i t a n n , 1 9 7 4 ) . T h e s e i n v e r t e b r a t e

V qant Im urce for the fr.-shwate and

mibi1 P. tr estuary.

- : - ire the mast econom-

v .r 'h is inadromous

U auiiyt, during the

L a c.lauiw) oz second (spring chinook) year of

Numbers of fall chinook remain and feed in the lower Columbia River

*ntrii. the spring following their initial migration (Durkin and McConnell,

973) (McConnell and Blaha, 1974).

Migration routes for all adult and juvenile anadromous fish are

c .,se proximity to Miller Sands. These species include Chinook, Coho,

ockeye and Chum salmon, Steelhead trout, Bulachon, American Shad, and

he largest of the freshwater fishes found in the Columbia River, the

4hite Sturgeon.

'tudy Site Development

. Miller Sands was originally constructed in 1932 from material

dre(iged from the navigation channel of the Columbia River. In the early

-- ::....J d LCU pardiif to ana almost nnectir

with the main island at the upstream end. This created a protected

intertidal lagoon betwee, i-he main island and the sand spit (Figure B3).

Development of the marsh habitat at the upper end of th( cove consisted

14



A ljy 1975

B. April 1976

F iure M.3. Photographs of Miller Sands During Various Phase_
of the Habitat Improvement Project.

C. July 1977



it grading material trom tne sandspit into a smooth sloping surtac-

which covers approximately 4 hectares. This site was divided into 276

plots (10 by 14m) and during the spring and summer of 1976 these plots

were planted in a factional design to test various species of marsh

plants and fertilizer treatments; at three elevations within the inter-

i ral Zones.

24. Studies of the aquatic biota associated with Miller Sands were

t it j , r -"l ' C) - ,- M '-A , May and July, wert-

. ".L - sequent marsh development on the aquatic ecosystem at

Miller Sands site were initiated. The emphases of the six post-

perational surveys (July 1976 to July 1977) was to document changes

,ccuring in the macrobenthic and nektonic faunal communities associated

.. ith the cove. Biological data collected during this phase of the study,

included nekton at twelve stations and macrobenthic organisms at twenty-

six locations throughout the cove at the Miller Sands site. Substrate

material and water-quality parameters were monitored to determine if

changes in the physical and chemical characteristics of the cove were

occurring.



11: E'hiUD6 AND MA'LRiAL:

rr'-Di 'ero'sa T nventoM

-.6. Samples were collected at seven stations in or near t e Miller

. L':.L vCi :>u Aiui stations, laid out in a grid pattern, were

LdUlished in the cove at Miller Sands prior to the start of post -

erational surveys. Cove stations along with Station 12 (previous l y

-scribed) are designated by numbers 1 through 12 (Figure B5).

29. Fifteen sampling stations were established along five transects

irn or near the intertidal, marsh experimental site. Sampling stations

were located on each transect at the .3, 1.2, and 1.8 metre (1, 4 and

6 foot) contour elevations. Stations in the intertidal area are desig-

nated by transect (A t.,rough E) and site (1, 2 and 3). For example,

is the third transect from the main island and is on the 12 metrf,

(4 foot) t Levation.

MEN
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Nekton and Water Quality Statior'k Withi the
Cove at the Miller Sands Habitat a;.d Marsh
Development Site.



3?. Stations were marked by bouys or fence posts to aid in relocat-

ing sites throughout the study period. Contour elevations and station

locations were verified by the Portland District, Corps of Engineers.

31. Throughout the post-operations study (July 1976-July 1977) the

Pacific Northwest was experiencing a 100 year record draught. Due to

this situation extreme low-flow conditions prevailed at Miller Sands

making it necessary to adjust certain sampling schedules. These adjust-



12

; 1975. Samples were taken only at kigh tide thereafter

nau::e shallow water in the cove prevented proper ,Ear tunctonr. Tows

4ere made between stations 5 and 6 and between stat 1onrl s 11 ird i1 in

he cove; the other two sites were located outside tne cove at statit.

2 and Snag Island. Samples were preserved in 10 percent buffered forma-

in solution and returned to the laboratory for identification and

numeration.

13. Samples were treated with a vital stain (Rose Bengal) and

i.lowed to set for at least 24 hours. After an initial examination,

amples containing large numbers of organisms or detritus were subsamlned

lr--ambr d ? nkton splitter. Organisms from at least two

S1-nmparison was made to assure uniformity

, - ;"m~~ndr rm .mra 1 M f iltering through

_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . .: U i~ ~ t ,, ~ . t.. .

Whipple )53) ind -Ount)ed witl !n-isl - >t ,i t 3Lr ) [m Ii '-.'t inl4 mi' r'-

scope. Developmental -tages')t fth riderr N)epoda wt-r" Irouped anri

recorded as copepodits. Rotifiers, present during ail sampling periods,



.ality parameters were monitored at all stations during

of the Baseline Inventory (Table Bl). These samples

o o at mid-depth during daylight hours (0700-1900).

7. Water depth was determined with a Ross Sportsman sounder or i

,aU line. Temperature, conductivity, and salinity were measured with

3 Beckman Model RS5-3 salinometer. In-situ turbidities were measure-

jy the nephelemetric method and recorded in Formazin Turbidity Units

(FTU). An H.F. Instrument Model DRT100 meter was used during the f rst

three surveys; thereafter, a flow-through Hach "Surface Scatter

rhi d imeter was used. A Leeds and Northrup Model 7404 meter wa ;eI

pH. The modified Winkler System (EPA 1974) was used car >n-

hr= i n 'f a UST (Molel S7) aiszolvod oxyqer meter whicn in

saturations were 'oil cotfed in B'- i hillf Alnd r turned tC) t;(

Prescott Facility tlr analy':is with a Van .lyke Blood Gas Apparatus

(Van Slyke-Neil 1 4) .



r* ~ ~,Kith an

on meter and ammonia electrode Model 95-10.

is remained consistent during

ue u iitllxcx tt if dissolved nitrogen, water

iaL parameCeis were monitored and analyzed on site. Table B2 lists

e parameter, standard units and symbols uszd in reporting water quality

Miller Sands.

L. During the six post operational surveys at Miller Sanc: samples

,were to be collected four times at thirteen stations. Each station was

to be monitored on flood and ebb tides, between 0700-1900 (day) and at

ight between 1900 and 0700 hours. After the first two surveys (July and

_eptember 1976) it was determined, this schedule could not be adhered to

,r cuse of time constraints and bathmetric limita ions within the cove

*ing from the prevailing low-flow conditior.s in the river.

2. After a review of available data it was decided that, due te

s l a n d a n d s a ni d s p t t -r v d A r -t r'n1 e t , i r f lo w iri w i t t r w h i , t a t i o n

12 provided a referrn:e with mnbiuint river conditions (F ;ur f4 . Water



"3. A beach seine was fished at five sampling sites during each of

Lnfk baseline surveys. Sites 2 and 3 on the main island and 10 and 11 on

the sandpit were within the cove (Figure B5). Station 12 was located

in the channel side of the island to provide a reference to the fish

present in the area and also timing of anodromous fish migrations. The

beach seine was constructed of 12. 7m stretched mesh, nylon web and mea-

lured 76.2m long by 3.7m deep. Sampling procedure was to anchor the bunt

.nd of the net on the beach then pay the net over the bow of a Sm outboard-

,ered boat while backing away from the beach at a 45-60 degree angle.

4hen fully extended the net would be returned to the beach in a 135-120

, 44ht, age of dominant .-r , wi Oid habits

present in the Miller Sands cove. Fyke (hoU nets wit!I winlqs)

sets allu Lae previously described beach seine were used to collect nekton

it 12 sampling sites throughout the cove.

4S. Fyke nets used were winged D-shapei hoop nets with 12. /mm

stretcn mesh to the first fyke, remainder of'the net was constructed of

'A



.64mm stretch mesh. Wings, on both sides, were 3m long by .9m deep and

and were 12.7mm stretch mesh. Five fyke net stations (A,B,CD,E) were

located on the .3 metre contour elevation at the five transects estab-

lished in or near the experimental intertidal marsh habitat site. A

fyke net was also fished at Station 6 near the center of the cove. Nets

were fished twice (day anyi night) during each survey. Fyke nets were,

qet at low wa*er with the a:is parallel to the high-low elevation gradient

I ti 'tufE 'jn-I1 21 rfcted tcUward the ur pt r elevation aJngs were

t I ij ur I ng to. iirt ing Traps were

_ .- e1':1 ,_ I1. -dtt V WI _ :,- i):Ufit wlt Inr tIe '')Ve; Stdtlon z;

Tr ai>_ ' A kAil I t' 2 t tirl

w .. l ..aCLc ui Liue S Ad z2 i 1;wni' r m O - ia mar h A . 'a at 1 n 1 2

1 2J i tr o-i ? WdS 11- )int rnue' . sdCf 'eine Stdtl)IIS were

6ampia during two time Period 720- 1100 nous an f '300-17(H nours between

mid-flood and mid-ebb tides.

47. All organisms captured were dentifieu to species, counted, and

rough sorted into the following length categories. Fish chose total length

was between 0-100= were separated into 25mm groups; those between 101-

i0m in 50mm groups; all fish over 300m were placed into 100= groups.

Ten fish of each species and sire group were sacrificed at each station

during all surveys. Speciment.. were preserved in 10 percent buffered

>rnal in ret ri to the National Marine Fisherieq Service, Hawuond
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Facility, where they were measured (total length in mm) and weighed (gms).

Scale samples were taken for aqe determination and stomachs removed for

a food utilization study.

48. Seven benthos stations were ampled (Table B1) during the nine

baseline c -survey. (March 19)7'-May 1976) . A O .lm sample was collected

by :rnbinring two ircbL from .5m Eckman dredge. Six paired replicate

samplt- wer ei; i t d it oah at ion luring each of the nine surveys.

we-ed f s <r wa-n 1 through (a number 3( seive (. 586mm) which is

mp nacrobenthic organisms.

wa, (r srved it 10 per mnt bt:

* i t~s Sain. Samples we

I' I Ar, numei at ion, z.

4. After an evaluation of benthic data collect,'

Line inventory it was decided that a reduction in saw'

).132 to 0.05a2) and in number of replicates (from six

rot statistically reduce the ,-ality of the data. Sampling station,

;nag Island and at river Station 12 were discontinued pri r - " r t-

operational 2hase of the study.

50. Twenty-six benthos stations were sampled during the post-opera-

} ionsl rha" (duly 1976-July 1977) at Miller Sands. The eleven stations

located within the cove were established on a grid pattern which provided

complete coverage of the covers substrate. Five of these stations (2, 3,

6, 10 and 11) were established during the baseline inventory. Fifteen

additional stations were located along the five transects established
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n >r p it r he marsh experimental site. The three rites on each transect

r sp to the .3, 1.2 and 1.8 metre contour elevations.

'1. Staples within the cove were collected with the 0.05m2 Eckman 4
dur in r ig water. Fm es fi r)m tho fi fteeri sites located in

i ntt i a marsi di v_ m:eit area were collected by hand during

ebb< fd hc m I w takeri from an area defined by

t .-a wLLL v-ILeted synoptically with nentiios

janpunj. a IoAJ advice which measured 3.8em inside diameter was ised

o collect sediment samples to a depth equaling the penetration of the

ethic sampling device. Sediment samples taken from the Eckman dredge

4ere measured for depth thus providing a gauge on which to establish

uniform penetration of the dredge into the substrate during each replicate

irab.

'4. Samples from the intertidal marsh area were taken from the

sampling frame prior to removal of the benthic samples. Each sediment

sample was placed in a plastic sack, marked by station and grab (repli-

cate) number and sent to a testing laboratory for analysis. Particle

size was determined by standard seive and pipette procedures. The course

fraction >.063 (silt and clay) was broken down only if that fraction cas

2 7



20 percent cr mci tht l um} Pl (Tl V- , t ) in > y ti rt al ICeft

fines is reported) .

55. The (rqanl( ort nt (vO1it V -;4 :'>n) in sedimernt

sa np P was hieterminir, ; ,ta'rJarlI r' j ur- i 3 " i ri a1 t-ntiar1

Mthods (EFA 1 74) and repluteY , as vOlatle O I1;.

. A* t tr . -1, vy was completed, preserved nekton samples were

hra'ut t > t :E NMF Hammoi fac ! 1 ri y where they were measured (total

length in mm) and weighed (total weight in gn). A subsample from each

ecies at each station was designated for stomach analysis. The guts

-t at the throat and junction of the pyloric caecae (if present),

moved, and placed in the appropriate vial according to the following

?ength categories:

- 25mm 151 - 2utmm 5k)1 -

a - 50® 201 - 250mm
i - 75am 251 - 300mm
6 - 100m 301 - 400mi

01 - 150 m 401 - 500mm

The vials were labelled, filled with 5 percent buffered formalin

solution, and stored until analysis. The study design specified examining 10

tomachs containing food for each length category of each species at each

it in This, of course, was not possible; however, all stomachs con-

t_ 3rlr tn (1n ti I .'' f F irt nllm ha r' i"; +'rn~tEfv 't ;" hv}i

were recorded.

Do. :tomacn anaivs is t allowed Forgeson' technique (Borgeso: 1%06W,

Each month vials were labelled for each station acc ' to total length

into which each fish species was grouped. Stomachs thought to contain

food were put into each vial and covered with 10 percent formalin. Known

empty stomachs were recorded. Later analysis showed s 'ie of the guts in
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que is that it does not allow computation of frequency

* :rance.

Each vial wa; later emptied into a watch ygass and organisms

Le identified to the lowest feasible taxonomic category and enumerated.

te volume of each category was determ -- 'iv water displacement. For

some of the small items, such as cladocerans and copepods, it was necessary

to group specimens from several stations to have enough mass to recora

a volume. Accuracy of laboratory equipment had a lower limit of 0.05ml.

plumes less than this were recorded as trac..

0. Identifications of organisms were based apon the following

urces: Banner (1948), Bradley (1908), Brodskii (1950), Chu (1949),

iques (1947), Mizuno (1975), Needham and Needham (1962), Pennak (1951.

J nA Carlton (1975), Smirnov (1971), Usinger (1956), and Ward and



,ART 3: RESULTS AND IISCUSSION

looplankton

>1. A list of zooplankton taxa, and genera of other aquati

ganisms found in plankton nets during surveys at Miller Sands, 1a? -

)76 is shown (Table B4). Taxonomic categories identified included

genera of Cladocera, 4 Copepods (and the juvenile form Copepodites),

taxa representing insects and larval fish forms. Ostrocoda, Anostraca,

mphipoda were also represented. Althoi-vh not included in tit

inkton 1_i -t , two (Itn,,ra ,-f rhe -lan o if r , D e? .- .

increase WlL. iLL.l:Y:di wa te L temlo rt

1eLdr ,o u September 1975. By NovemL 4r, the number

,L zoup.Lankton per cubic metre had sharply declined (66/m3); thereafter

clining through March 1976.



and the copepod Cyclops. These

iee L4L yaki1lm i Sy nt 96% of the total zooplankton collected and

re present at all sampling sites during the entire survey.

Daphnia the overall most dominant taxa increased to peak

abundance in September (5,164/M3 ), then declined sharpley (see Table 55).

)arhnia was dominant during August and September.

5- The population densities of the copepod Cyclops follow a normal

:urve, increasing gradually from March 1975 to September, then declining

to a low in March 1976. Cyclops was dominant during the January survey,

' - Boarnina increased in abundance during May and reached a peak

,ring August and September, the period of highest

creasing again in November as temperatures declined.

LrI f; ar-tr irk 14a,; i-)i'U ttlal iu-V r y 19 Uit2 .3dLl: e

This reduction . ztw plankton was also rep s rted by !w ak . I U--7 Ck

Columbia River kilometre 116.21

69. Zooplankton were excluded from Qost-operational surveys because

it was felt a qualitative analysis, tased on bimonthly sampling, was

not feasible.

;1



.ratr:L kuali :

water tnow ;UI1ai LIQ1S in the Columbia River were high in 1975,

Average in 1976, and were exceedingly low during the winter of 1976 and

the spring-summer of 1977. Water quality parameters that were manifested

as a result of these changes in flow probably overpowered subtile changes

that could have developed as a result of the habitat improvement project

it Miller Sands. However, all water quality parameters were analyzed in

nation to differences between stations, between years, between ebb and

good tides, and between day and night. Tn addi t ion, an analysis was made

~1

da~iuaiY, ic.LidLy L.t-: WC:LU_ iit1c.4LLL1

pH ranged from a low of 6.6 to a high of J.u dur ln y

Luuay. iue low occurred at Station 12 during the fall (September) ut

1975. The high occurred at Station 11 during July 1976. Normally, high

alkaline waters originate east of the Cascade Mountains and increase the

pH of the waters of the Columbia River during spring run-off which peaks

in June at Bonneville Dam (CRK 224, RM 140). The rain west of the Cascades

normally causes hiqh water in the tributaries during the winter and this
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run-off tehds to iower pH ir thu )lumbia Riv'r . ?ange of pH -eldIom

varied 1.0 un t between stations, htrweer h iqh and low t ides, and

between day and night.

Si. Salinity measured at the Miller Sands water quality stations

did not exceed 0.5 0/00 except during July (Station 12) of 1977 where

it reached 1.22 0/00 on a day/ebb tide. The increase in salinity could

have been the result of the removal of 9 million cubic yards of material

from the Columbia River Bar during the spring and surier of 1977. The

removal of this material lowered the channel depth from 48 feet to

53 feet, with the exception of the one measurement above 1.0 0/00, rarely

lid salinity exceed 0.5 0/00 which normally would be conceded to fal'

within the accuracy of conventional measurement instrumentation

74. Dissolved oxygen levels were compared throughout the study

tat ons 2, 3, 10, 11 and 12. High (13.0 ppm) levels occurred during ;

Mard i) 1 1g7 197F;, and 1977. Tcw values nrvrurred diri- Tul, Ali,

ju , t E'li T r 3r 1 }r.n "; y

1 arld ri pt! !I i 1 1_ t r -Ir ' I iu 1 r ri ' . $

at Stat ion E, where the Ai ff fr n v- betwef'n t ti-t tA jm) and

the day ebb (11.(> ppm) was 2.'a ppm. The rangtp between ;tat oris, tides

and day/night rarely exceeded 1.t ppm arid were always at acceptable

range:; for aquatic organisms.

75. Water turbidity reached a maximum of 28 FTU's at Station

12 during May 1975. In general turbidity was higher at comparable stations



(2, 3, 10, 11, 12) in 1915 decreased from 191'> levels during 1916, and v#rt

at all time lows in 19'7. Turbidity at stations 2, 3, 10, 11 and 12

rarely exceeded 10 FTU's during the 1977 sampling periods. However, 1977

was a record low flow year and turbidity in the lower Columbia Riv-

in general was exceedingly low. There was no significant lifferenu-

between stations, tides, or day/night relationships.

Dissolved nitrogen gas (N 2 ) saturation reached a high 121.,

-r tati onl' during May of 1976. Station 12 was the outside

usually was higher than the cove stat, > n

-aks in May, tne olumbia River peaks2 in J-ne) .

MUInUhjl daz auId to the water quality parameters in July )

>. in general the range did not exceed .15 ppa and then oni f r r

nations; i.e., Stations C, D, and 1. Maximum levels occurri. it -tat ior 1,

luring September 1976 during a day/flood. Maximum levels occurred at

stations C and E during May 1977 at all tidal cycles, day and night. The

highest level (0.20) occurred on the night ebb at Station E. In general

higher levels occurred at the cove stations, 10 and 11, during the night

than during the day during May 1977, but these differences overall were

not statistically significant.



6. Total alkalinity was the second added pazameter in July of

S76. Highest values occurred during May at the cove stations, and at

he marsh habitat sites that were sampled during May 1977; i.e., Stations

and E. The range of alkalinity generally increased with time from

'.ly 1976 to July 1977 (see Figure B7). No visible trends were apparent

the station comparisons, nor with tidal cycle or day night comparisons.

'. The intertidal or marsh habitat sites were compared to the

es 2, 3, 10 and 11, and to the outside river site (Station

vs to be conducted on ammonia lev ,

appeared to be differences between day and night levels at statio._

10, 11, C and D, but these differences did not manifest themselves

in the July 1977 sampling period nor at any time prior to the May v

period. Data for water nruality parameters can be found in Appeodix

Tables B2 and B ,



A Lutdi o i , f ti. zepresez.tin twenty species were captured

.uinc the fifteen bimonthly surveys at iller Sands (March 1975-July 1977).

A list of these fish in descending order of abundance is presented in

'able B6. Four species accounted for 93% of the total catch: ju'eniLe

-hinook salmon, Oncoyncheu tahawytacha peamouth, M locheilus casainu ;

tarry flounder juveniles, Plati,-*h st 7 7ats- and threespine sticklt -

ckGasteroateus aculeatu.

Total catch data by station and survey are presented in Appendix

le 34 and Appendix Table B5. Juvenile chinook salmon, threespine

.e i 1 A-v wor' ,-ptured at all beach seino

'th chub occurred at

1, a t r T f 'r N .:. tar r

> t 1'dr IJ iu is presented iiifL, rd , ad~ L .jU2sert. r0 .ea~ch

eine, during daylight hours only. In July 1976 the fishing f >r was

'xpanded to include fishing with fyke nets and at night. Thus, Tables

F8 through Dll are summaries of the monthly catch of the dominant species

at all stations, with beach seines at night (Table B8), daytime (Table B9)
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Threespine Stickleback
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Figure B8. Monthly Catches of Nekton (expressed as f- ) of

Important Species Captured by Beach Seine at Miller

Sands, March 197- - May 1976
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Figure B9. Monthly catch
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and Fyke Nets

of Important Species of Nekton

fN ) Captured with a Beach Seine

at all Stations July 1976 - Jnly 1977
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and f 7 n fntS at nigt Vab1 1i x i :ir InI1 the day (Tab1e BRi).

Th fa i udh to t 1 -ap cured and catch per unit of effort.

A sumnary of CPUE fuding or t e entire study period is given in Table

Bi .

Juvenile cninook salmon were the most important economic

species and represen 42 percent of the total catch. Chinook juveniles

were the numerically dominant species captured at Miller Sands in March

and May 1975, 1976 and 1977, also during August, September (1975) and

in July 1977 (Figures B8 and B9).

-7. During the baseline inventory 2446 juvenile chinook were taken

at Station 12, the river index site (See Table B7). This accounts for

68% of all chinook captured during the baseline stud-

B. The peak catch of juvenile chinook occurred in May 1976. The

espective catch per unit effort (CPUE) 536.4 (Table B12). The early peak

iurinq March 1977 ma be assori ated with the low flow - ndit tons which

r<,v' led in the oliu,. giver Auring 1976-1i)7?.

l- I/ ud i 0rc ~aE" I , T.t Ii 71 < Tilt lt] I 1 i

t11-s study per i)d. The ; at wh 1 earn nh war 126 (TabLL Bs) as

ompared t 664 fish taker; during the day (Tao ,R9) Thf overall peak

catch of UE louith occurred in July 1976 when 1442 individuals were cap-

tured at Station ) during the night survey (Table B8).

90. Peanouth were also the most conmon fish captured by fyke nets

at the march development sites of 702 fish captured 434 were peamouth;

121 during the night (Table B10), and 310 during the day (Table Bll).
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S. JuveniIe t ar ry f loundor wier' aj t urd iur inq eac. <urvey and

are the third most O.Tmm)r ;pE:e 1ti rrent at Mi ler Sands. Peak occur-

rence during the three years was during July 197, and the peak CPUE

(71 fish) occurred the same mount. .

Thrrespine sticklebdak were also present at Miller .:ands during

all surveys and were captured at all sites. This species ranged from

a low CPUE of 0.4 in August 1975 to a peak of 34 fish in September 1976

(Table B12).

* 3-Althou-jn these four species represent 93% of the total catch

it Miller Sands, additional economically important sport or commercial

species were captured. These were coho, chum, and sockeye salmon,

>noorhynchus app; steelhead and cutthroat trout, Salmo app; longfin

smelt, Spirinchus ep; the eulachon, Tha7oip'-h+hys pacft'ma; and th

American shad, AZoea sapidi88im;.

14. During the baseline inventory scale samples were collect-d for

age determination of the important species. Ten fish of each major

11f "1t , N«r ' 1a 1, 'TI) <3 ltr " -In -I' rT7 rjn'tr rTY'i ^"e f),ripq }! ; :

t i t i Srlrrs i I t t i m it 't r ) t r,'t ,'Ii t rr I I

It I I I za t r ci J u '" i 1 , } 1. Yr; c= 'V w t +}« t , 1 WV a~} t' t})1 1

were sampied a each cite dur )iv t) :rvey.

0 - 25mm 151 - 200mm

26 - 50mm 201 - 250(mm

51 - 75mm 251 - 300mm

76 - 100mm 301 - 400mm

101 - 150mm 401 - '00mm

J5. The age, number, mean weight and length of the five dominant

species taken during the post-operational surveys is presented in

Appendix Table B7.
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'A\e for juvenile r1hiioOiC, pedamoutii dii laryescdie sucker wda

i-terminua from scale annuli. The age of threespin stickleback and

starry flounder was determined by the length freque cy method. (Jones

and Hynes, 1950; Haertel and Osterberg, 1966; Scott an: Crossman, 1975).

)l. Fish in the first year (0-1 year old) were called age class 1.

Fish older than age class 4 (3-4 years old) were combined under the

heading age class 4.

' During the baseline studies the age class, mean weight and

was determined for three species; chinook, starry flounder an

. m M<>th chub. Age determination was made for the above dominant cl

-] 1csr fir thr---rino ir'k1bahr vnA l arrao--- n- kor lurinq t

"4i'Ir ' f" Ci ielC~L 11dye ut Lllt. e ui+1ur Liiiuk~u cl-j l~

u inj the spriny ut lii7 is probably due to the low flow conditions.

7 . .r (1978) states that significant numbers of chinook held over

throughout the Columbia River in 1977. Mean weight and length by age

class for these dominant species is presented in Appendix Table B6 and

Appendix Table B7.

I,



z ean Wegynt. ania iengttl tul the i.i / Juvenile Aiinuk Sampled

curing th.e Miller Sands surveys was 10.3 grams and 88.7 m.. Eighty-nine

percent of juvenile chinook captured were age class 1, fall chinook.

Juvenile starry flounder (euryhaline species) is found through-

-ut the lower Columbia River. Both age classes 1 and 2 were present during

each survey. Older fish of this species are not usually taken in fresh

water. The increase in those fish, age class 3, from July 1976 through

July 1977 would indicate a change in conditions possibly due to low flow.

Mean weight and length for the 1045 juvenile starry flounder was 10.5

d 76.4 mm. As with chinook age class 1, starry flounder age class

w;r' -P major class present at Miller Sands.

five age categories of peamouth chub were present at the

J4. Student's t-test:, were per termed to determine if there was a

lxt erence between the night and day beach seine catches at Miller Sands

4uring the post-operational surveys. At the 95 percent confidence inter-

val there was no statistical reason to conclude the catches were different.

The Wilcoxon-Mann-Whitney rank sum test was also performed with the same

results.

105. Although statistically there appears to be no overall differ-

ence, there are monthly variations (Figure B10).
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1 ). A comparison -, the nekton iptured by beach ;we duringq the

day') at tat .ir>s 2, 1, '4 ,:-own in Tabi-- B14. PheI t ta-

t''rns were lam'led Aurtnmq -i a t :urveys, March I 7n to July

1977.

1 Total catch > :ighest uriny 1j/, this retlects a catch of

388 ch inook at Station 11 during May and also 368 starry flounder at

station 3 during July of this year. Both of these catches are above

normal.

-- The numLter of fish captured during the three months of 1977

decreased from the highest level in March to the lowest value during any

>f the July surveys. The high catches at Station 2 and Station 3 during

March 1977 reflect a larger than normal catch of juvenile chinook during

this month

09. Changes between sites and stations during these three inontl,

ally reflect a higher than normal occurrence of a given species. \n

Lion is the decreasing total catch -in 1977 which again probably i nd , -

-anc'4s due to the 1()() year round drought durinrT 19)6 ?rnd 1 77.

r:1 "a r *, it . ' 10r i 11 UTl'

2tdttO d) re c (3 i, r ,r) hit no rA+r l t :;

dissimilar ity anal-ni wi ~ rn A 'nat. Lx

was generated betwe-- ni 1 in 1 n1 rmlu d la

D - --

7k 1(x.. xk

4 h



1; i Lit r it L )~L bt trZal itermeu values of the ith species in the

;tn cation. The value of dassimilarity is constrained between 0 and 1

.:ere 0 represents complete similarity and 1 complete dissimilarity

between stations. Stations were then clustered into similar groups using

;roup-average sorting which joins the stations based on the smallest

ean dissimilarity value between individual stations or groups of sta-

,-ions already joined.

L12. Following are dendrograms of the Bray-Curtis treatment of com-

>ined data during the baseline inventory, post-operational cove stations

lndi int rtidlal marsh ha-' }3t sit

.22

3

Prie rerldro qr h d im WI -. Ir 2. i ' _ . it E 1 ., indlx >l"r, ir F1

most disimliar , while ,tat 1 )r wi 1 r thj f<. its 1imI lar . tat oI15

10 and 11 are located on the Sand Spit.

4,;
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11 . The mar-: r- ferenct ste- A avd F are mc-t -;iA . _. tat ion f,

the downstream inttertidal s ite, is the most di-;sirmilar the marsh ts.

This may be due to the large number of ;eamouthi :at tur*-_ it tnl s site

during September 1 +7+,. station F, t he cove fyke t- t 0 n , the mos t

dissimilar.

4,



-ntnos

i17. A computer was used to examine some aspects of the 1975-1976

S.A dissimilarity matrix was generated between all possible pairs of

Atinns using the Bray-Curtis Dissimilarity Index.

le. The value of dissimilarity is constrained between 0 and 1, where

r. r ; t n . t similar ity r c:mr 1- te e mil h<r twffn thi- two ta-

V.1. Ali raw uata was analyzed by computer t obtain the required

,adles and figures. The BraypCurtis dissimilarity analysis comparin;

stations, taxa, and time were not conducted as in the 1975-1976 study.

The data were analyzed for monthly numerical abundance and comparisons

made in abundance of taxa at subtidal and intertidal sites. All ra.

data has been compiled and can be found as a computer print-out in

Appendix Table Bl9.

122. It was determined due to the relatively large sizve size some

nematodes, although extremely numerous, were passing through the mesh and

50)



ana were 51iruial in om valu .3)

stations 5 and 6 were similar in composition (.1W) . This yruupini

relationship is illustrated by the dendogram in Figure Bll.

nematodes, Neowmysis, Chironomidae and Oligochaete were most abundant at

tations 2, 3 and 4 and least abundant at station 1 and 7. Corophiwr,

orbicula, Gastropods, Polychaetes and aquatic insects appeared to be

. qually abundant at all stations. Anisoganmarus, Platyhelmenthes, A

re rare at all stations. Fish eggs were found only at station 7 ir

anuary and March 1975. These eggs were probably deposited by Eulacho,.

haleichthys paificus, which is known to Drawn durin t-he winter in *

'ream of the Columbia River

4. Stations were analyzed to determine seasonal trends in ti.

rr mun i t v. T - wa lt -r mined that the species composition and

(i . if rt it ' r:r tt} 1

a(l E t mons wt ri or i i oi >1', t , n 0

seasonal d 'n I demonstrat ed t hat ti nr i nof- r to var i it ion between

stations than their, is from sirun-r to w1rint-r. Thi: anc, y-is is important

in demonstrating that -ach stat rir, has a character ,tic Community that



"arch 1975 - May 107,

.3

INov.

Tan. 76

March

Summ

July

ept.

1.0

-. ur .sI Dendoyram's based on group-average sorting of Bray-Curtis
dissimilarity values between all possible pairs of samples.

' = Complete similarity 1.0 -ompletP dissimilarity.



urn' what. ;t ablI ti.rn i' hout the yea r incd -3 i t ers from ot'le: areas in

r;. T wet weights ot the s.x grabs at each stati >n were averaged

and -onverted to biomass in grams per square metre. This information shows

mnr.t 'I vari.ations. in biomass and is a means of determining the highest

crop stations throughout the year. Station 3 clearly showed the

Ueatet annual biomass of 371 grams (Table B15). Stations 2, 4, 5 and

S were very similar; their annual biomass ranged between 151 - 165 grams.

station 1, located in the river, was the least dense having a total of

(8. These findings were similar to the findings when stations were

analysed for species composition. Table B15 also indicates each station

maximum biomass generally occurred in the spring.

126. The mean annual abundence per square metre of each taxon was

Srranged in descending order in Table B16. Olivochaetes were the most

numerous groups averaging 3030/m2. Corophiwn and Chironomids were the

only species that exhibited marked seasonal extremes. In March 1976 the

"'rophiun population was most numerous; 21,009 were captured and in August

the population was least abundant, 1,159 were captured. Chironomids were

numerically stable until Nay when a marked 'ncrease was recorded. Of

29,184 total organisms captured the study 190,384 or 91% were Oligo-

chaetes and C'orophiun.

127. The mean annual abundance of each taxon is arranged in descend-

ing order in Table B17. The amphipod Corophium was the most numerous

group at Miller Sands, averaging 942.4/m2 throughout the year. Second

in abundance were the Oligochaete worms averaging 731.6/m2. Chironomidae

insect larvae were third in abundance, averaging 251.5/m2. The small
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clams w' 'te i Wer 2 1H/m' . Tht rt-maininq seven tIxi W-r r'lIt iVty

;parse, u ndt r 1 'm .

12 ?- .a ttota i )f dI1:j 1 ii a d l ,11' ,1l1yueha2t(. Wert'

captured in the 468 yrabs at 27 stations throughout the study. T,--se

two groups combined represented approximately 80% of the total organisms

present at the Miller Sands, Oregon study sites.

129. Stations were not compared individually as was done in 1975-

19/6. They were grouped and discussed by similar elevations, stations

designated A, B, C, D, E, were stations located at the 0.3m contour.

nations designated A , B , C , D , E , were located at the 1.2m
2 2 2 2 2

-ont*. Stations designated A , B , C , D , E , were located at
3 3 3 3 3

she 1.8m contour. Wove stations were under water continually and are:

number 1-1

130. The average catch per grab (0.5/m ) x mv. + r ruv

;m -t + of the four Alevatir- is Ii ti i in TAile ml". Th'

.. 1a rlfw .. + ! <> n s a ta a a m,}r a i <> :T*tdt_1(. )I Wt'r- thk., 1')t , .'rt >Cltt~tI 1li~ Wri thlE lfl(:-,t f rOIiuttivt

i r rr~~ <Jdl i -Ill AT td i .' l I rl; TfilX I liii' t

AA .f> per (4rab at htE aovE Ktat i10n . Th/ey became riroressively less

dense as station elevations increased, :eaching a minimum density of

zero per grab at the 1.8v contour. Oliochaetes were the second densest

organism, also reaching their maximum of 395.3 at the cove sites and the

minimum at the 1.8m stations. Chironomid were third in density but



attained their maximum at either the 0.3 sites apparently doing better

intertidal1y than either I'nrmhiwn or Oliaochaetes. The remaining insect

larvae and Gastropods attained their maximum density at the 1.2m contour

site.

132. Seasonal variations of the six most abundant species can be

seen in Figure N13. In general, little numerical fl tuation wa -bser -i

in t h! bent-hic comTUrlnIty M + )an ;Imrs appeared t hl somewhatt umer -

ical ly stable throuqhoat the >n year itudy, ' r' !hr- and Chironamids

wer- the o>nly two grou st~ -4 Wr q a'

rt'3t'ta * .' _m~ cda ur'L kgf+ xi 'trT, I :i

+ -Iy we - -r i f It1 f ive _:1t numer a a

i ax-) j ext Udj t !t :,-i-a cu a ,d f'uz four elevator; (Table

HI1)) koe ;u ts ,f :Mi r a.-;u! mrn a were ;lri l1r ',pec es dP .U-

tion. The nignest biomass was tound in the subt.dai cove station. An

average of 5,8120 g/U2 dry weight was taken at the cove stations. Second

in biomass were the substations at the 0.3m intertidal level. The least

biomass, .44020 g/m2 found at the l.8 elevation sites. Cove stations

had 13 times this biomass. Corophiwn and Oligochaetes represented 90

percent of the total biomass at the cove stations. At the 0.3m elevation

chironomids contributed the major (53.9%) portion of the biomass. Table

B19 is -lso useful in estimating standing crop biomass. Corbicula and

Gastropod dry weights are misleading, disregarding them, Oligochaetes

contributed the highest average biomass of .3103 g/m in the Miller Sands
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region, although r'ojinrt ware more numerous. Uligochaetes appeared

to be the only organism capable of coping with the frequent tidal expos-

ures at the 1.2 and 1.8m stations they comprised 79.3 and 85.4% of the

total biomass sampled at those two elevations.

134. A phylocenetic listing of benthic invertebrate species found

at Miller Sands during the study can be found in Appendix Table Bli.
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Substrate

135. There is considerable evidence (Lindroth 1935, Jones 1950,

Buchanan 1958, Longhurst 1958, Sanders 1958) that the physical properties

of the substrate are important for the structure and distribution of

benthic communities. The mean annual sediment sizes and percentage

ckrmosition of volatile solids in sediments collected at the Miller Sands

disposal site are shown in Table B20. Gravel is defined as that portion

of the ;ample, tb particles of whirh measure greater than 2.38 in

diameter ;ard ;arti 1t 44 to 2 17 Ym- and silt and clay i,

om r part " i ar TmEow i':Y:J 44 I

i. y5 percent of the mean annual percentawi t m t td ut at

elevation 1 of transact E. The occurrence of lt rind clay at e Ieva-

rion 3 for all transects was consistently less than at the other eleva-

tions and the cove stations. Particles finer than 44 microns were

further divided into three subclasses: 25-44, 10-25, and 5-10 mi nn

and are presented near the bottom of Table B20. There does not appear

to be a significant difference in the distribution of the three sub-

classes of particles finer than 44 microns among the various sampling



dti1JL1b. 1L 5l1Vi1J L)C iw..LeU LI~dL Lit: liIU.LViAldl jYeLct.IILdye: COUFXStlUI.

f these subclasses will not always equal the total value shown for the

percentage composition of particles finer than 44 microns because the

testing laboratory did not grade the sample further when it constituted

.ss than about 2 percent of the sample. Values less than 2 percent are

-cluded in the table representing total values of particles finer than

, microns but are treated as ze-roes in the presentation of the three

ibclasses, thus reducing the averages when their total is divided by

e nber of samples collected (18) at each sampling station.

37. The highest mean annual percentag of vola*i 1 Po lis in r

r 11+" I. _ _ ! i_ i a ti various

.s aLuaIis during the course of the sampling period are shown in

jure 915. The changes were negligible, less than 2 percent, at each

evation.
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Food Utiiizatlor.

14u. The results described in this section are based upon data

located in Appendix Table B12 which is ;he complete data matrix for the

food utilization study. Detailed descriptions have been prepared for the

main nekton species encountered at the Miller Sands study area. Table

B21 is a species list of all items consumed by all species of fish at

Miller Sands.

Peamouth rhub

T0t 'L . t isa examined

total empty stomachs

1976
ul Sep Nov

S 365 34

ul Sep Nov

0 0 0

0 0 0

1977
Mar May Jul

4

14

68 127

?6~

1977 _

Mar May J a1

0 28 5

0 10 3

INEE



ve SLdtI4i

4.. k'tv coax salmon were collected during this study. Coho were

aj4tu.red &rig the day once; therefore, day to night comparisons cannot

e mode. C. *aZe wsis was the most important food item contused and

, de v 13 %D 100 percent of the total numbers in May for fish of all

as amd 100 percent for fish 101 to 200 am in July 1977. C. qalme ria

6de u w to 100 percent of the volume during this time. Fish 51 to

w n -med cdironomid pupae in May.

- Prt- i da ! 7tat ii.ns :

-3 .,rlr' iiP r- ivy A"~ - ~ - t -' rv3

I.. I

4

n rcent of the volume. Also consumed were

reificue larvae in

The night sampling resulted in chironomid pupao accounting

tor 77 to 100 percent numerically and 26 to 100 percent volumetrically.

Also consumed were (. samonis in March and D. 7ongqspina in May.



Intertidal stations:

No chum salmon were sampled at the intertidal stations.

Chinook Salmon

1976 1977
Jul Sep Nov Mar May Jul

rotal fish examined 25 37 18 225 213 14'

Total empty stomachs 7 5 0 21 52 30

vW stat ions:

a 3 sizes aLured dur iri tne L :onsimed large onum-

I . .. i i ronoml i upae. A la :e was

w . t, ' r? were ea en, n y chiroornmid T ipae weze

. vi ,e versa. Chinook 26 to 1K, mm consumed few C. sa rnonis

v chironomid pupae while those fish over 151 mmn consumer many

and few chiron<mid pupae.

4b. 'aphnia Zongspir.a composed 91 to 95 percent numerically in

u..y 1976 at Stations 3 and 11, and 96 percent in September at Station 3.

Diptera adults made up greater than 90 percent of both number and volume

at Station 11 in November. Hymenoptera (ants) were eaten by fish larger

than 101 m® at Station 5 in March as were diptera adults. Mysids, N.

mercedig, were infrequently consumed July through November 1976.

147. The night feeding pattern was similar with C. salmonis account-

ing for much of the stomach contents March through July 1977, especially

March. Chironomid pupae were important food items November 1976 through

July 1977, especially in May. N. mercedis were important to the chinook

diet for fish over 101 rr.. While they occurred during the entire study,

two peaks were noted in September and May when they occasionally accounted

67



for 100 -rcent of the Omach corit(rit .

X48. The cladoceran, . fL 9g&spinra, was important in July 1976 and

1977 for fish over 51 mm. When . rigiopina were consumed they

:ounted for more than b8 percent of the volume. Hymenoptera were con-

sumed by fish over 101 mm at Station 11 in September, and in November

1976 accounted for over 77 percent of the number and weight of the

-tomsch contents.

Intert daJ stations:

49. chironomid pupae accounted for over 77 percent of the total

number and volume in July 1977. C. salmonie and Ephemeroptera were tie

-wo main diet components for March supplA-"vnted by occasional mysids,

S'T -odis, and an Ori-nara nymph

t rrY ' F founder

1976
Jul Sep 4ov

197 _

Mar May Jul

I 50. Cnironomid I.r4 mate Ip )V l ei pi :EuI ' >t ttil- lItt nunser

ically for m, t f ish under '.( mm in (ay s vnples fr,.~n July 1 06 and 1977.

important. C. salmonirs was also important at Stations 9 and 10 arid,

for starry flounder over 101 mm, at Stations 3 and 10. Juvenile clams,

C. fluinea, were eaten by flounder over 100 mm at Stations 3 and 10.

Oligochaetes made up 50 to 86 percent of the numbers at Station 3 in

July 1976 but did not contribute significantly to the total volume.
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151. Chironomid larvae made up 30 to 100 percent of the number and

volume of the stomachs of most flounder under 100 mm collected at night

during July 1976 and 1977. C. salmonis were important in September and

November at Stttions 9 and 3, respectively, and at Station 1 in July

1976. Chironomid pupa4 comprised over 40 percent of the number and vol-

ume at Stati )n 9 in July 19;7. Starry flounder over 100 - consumed

salmonia, chironomid pupae, and unidentified fish in March at Sta-

tion 3 and chironomid larvae in Novembet.

Intertidal stat ion s:

starry f founder between 51 and 75 mm consumed E t k Ct.

*3dri 7 n4rr rnt oln jrcr~rh, etc 1 thrl'ih oarh rnntri buti ne i lv

> 4 , 4

2 All th roespine sticskle~acks sampled were /, mm or less. } iok--

tonic organisms were dominant in the diet of day samples although ('.

salmonia was the sole diet in March at Station 11 and chironomid pupae

made up over 50 percent of the diet in July 1977 at Station 5. The

copepod, E. hirundoides, accounted for more than 77 percent of the number

and 29 percent of the volume in May at Stations 2 and 3 while Diaptomus
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.. was important inl Jly ', at Ctatum 1(. accounced

for over 6() crcent of t 1n, tr an is ; Et rnt of hc volume in Juli.

1 > at Stations 3, . and 1 ); in Sept em: t r at Statir 3 ; in March at

Station 5; in May at tatio 11; and in Jul 1<77 at St at ions 9 and 10.

1 >3. Nocturnal samples showed a Simma pattern alti"U h . mOtnts

was more prevalent, especiall:/ in Mar -h whnri it acc-unted for 10 to 100

percent numerically, and 35 to luu 1-ercent volumetrically. hirupnactd' s

was especially important in September and November at Stations 2, 3 and

L1 and in July 1976 at Station 9. D. tongiepina contributed to the

July 1976 night diet in amounts exceeding 90 percent numerically and

solumetrically at Stations 2, 5,9 and 10. Ostracods accounted for 27

o 50 percent of the diet of some fish in March at Stations 2 and .

[ntertidal stations

,4. Oligochaetes accounted for all the diet in November and

sail4Onie in March. D. longiopina made up over 75 percent of tie

number in July 1976 although it was not significant volmetricall,.

hi ronomid pupae arrountP1 f-r 97 and 99 nPr-pnt -f the number and )1-

n Tul v 1 47

1 7 1977
'i Sep F Mar May Jul

Total f ist. oxamin(d 3 ; 4

T o t a l s t o m a c h s e m p t y 1 0 U 1 1 4 1 2 1

All largescale sucker stomachs wore empty during this study.

(i



Pr i ck l :c u1)i n

976
.l Sep Nov

1977

Mar May Jul

Total t i -: (-xam inri d 4 -

Total st omach1 1't y

Love stations:

L55. The stomachs sampled contained starry flounder juvenile- at

.station 3 in July 1976. At Stat'on 6 (a nit ;amplo) Al. m.emeic and

uni dentified fish completed tJ- -. i t r. ' i

i t. iii 2t -4-jtill ;r 1n r L t?: , 4t 'rll-

,' iI t l t '7t _ , 4~i 44 44 ;li> + r ! -~ ' l" ! I~

:i ~ '-'-I

1976

Jul Sep Nov
197/

Mar May Jul

c gve stations:

* .. Baasionia Lwni.a.auaait LI'M day LL.UIC U.LCL i1 i-arLcn and May making

up 33 to 100 percent of the total diet except at Stations 3 and 6 which

had no staghorn sculpin in March. Chironumid larvae were important at

Stations 3 and 6 in July, accounting for 80 to 100 percent numerically

and less volumetrically. N. mercedis accounted for 29 to 67 percent of

"'I



the diet - in Nov-mber -rid May at .'tt 1 : ar 1 l , 2 1t : 1 . .

1',. 'ri 11 1 t imi :alm 1t e I t t' ,A It trr mult . it

the di( t November thiroiughi July 1977 6uppiemented by N. rrtTrcU . A juven-

il- 'hir-ok iIfaluI was c:Onsume'i ';y a staghorn sculpin larger than 101 nun

n July 1"77 at Station 1(,.

Intertidal stations:

salmvnis in March and chironomid larvae in July 1977 were the

domin .t tcoxd items consumed by Pacific Staghorn sculpin 26-50 mm total

length.

x.59. Table b22 (based upon Appendix Table b13) lists the food items

-onsumed by all fish captured at Miller Sands in decreasing order of

abundance based upon total numbers. Pour species make up 96 percent >

the total number of food items consumed: Daphnia longiapina, ERWytem,

'i undoidae, Corophiui eatmonia, and chironomid larvae and pupae.

f-he first two are planktonic and the third benthir, while thf ,ar

benthic to dri . 'r < 2 sm .

Chironomid supcd Mai ch 1977, MPay 1977

( roph-iWftum salmonie March 1977

)aphnia Zong7spina July 1976, July 1977



4 
, { :N, v f-rnbtr L Ma-t,

7, ~ ~ )r ? fr.i .)tf'rrultir .j jf March1 1 77

onsumI> t r n of . mr!r : *;>aks i r Novembei when the oth.,

hmOi; nr' t(mUt ;t s E ra it -7af -i r n i I upae

1i o - r - i ri tY a iJai-> an aiiriost paraLilei course Crom November to

Me, : -" ,vv pex .saax hc2ns consumption occurs in March and cnironomid

pupat l1k May. D. tongspina consumption peaks twice, July 1976 and July

1977. Small peaks wer- noted for N. meredis in September and March.

Peak consumption of chironomid larvae occurred in July 1976 and March

1977.

62. Table B23 lists the mean annual percent number of food in the

,ekton stomachs of important species and in the benthic environment.

since many of the fish consumed planktonic organisms, this table shows

>nly the relationship to the benthos and not to the Miller Sands environ-

w(nt as a unit.

)3. Peamouth chub and largescale sucker did not contain full stom-

Tb(h (hi nrwk -,ilmron n riir- i nrf} l ;n l norri--nt .+: far I

'0 1) i I.rT f ' (.j

hironromid larvrj.- arld j;tj , knld tf r.f I 1; *l it cIIje, Ir -' r ,
1

their percentage o;cur rer ce.

164. Starry f lour I:r and threespine Vt]r:kleback related to the

benthos in a similar way, consuming most itens in greater proportion to

that in which they occur in the benthos. These means are not weighted



av rages but merely Lridicator mean. Staghorn sculpiri and prickly scul-

Piil also 'dis 1ai'- d a iLmI;Al - iti onsrir Lj , t Ih(- hr-ithtji , on isiuming Most

items in a greater pruportion thurn that irl Wni')h they Occur in t,e

benthos . Pr iCk I y -culpi drId r.(t it i1i zA t It unjit ijkOds 5 _ '4I i

.rt~ r ) ", Ci s mnuch :i i~d tt- tda r rur ul i,.

iJiIt in :t s tiOriadl t 'E' i g' r'r! L ') )<:AL (2d fC r f m

from MI let inds ( E lqur-i bI>.-) Jr i * :ia t rinl .;ates the patt er

OuL~tS n dAT 5 ; c'ale keii er jid nor Kn.., d a O nd Inul,

- .. - irfn1l es; ;;atsona l t ren_:; were not noted. The fh low-

011 weL made:

Chinook saruon teU neavi.Ly on v.sa munrs and ciorromi 1

)upae March through July 1977, corresponding to the

iwmdal peak of the two species. Heavy predation o

Zongiapina in July fits the master pattern.

tarry flounder consumed chironcaid larvae. in July, Septem-

)er, and November 1976 and July 1977, following the general

lot of the master chart. During March, C. aalbnnis avid

hironomid pupae were both consumed. As with the chirook,

tar r 1oundor fd on In 7$n(7 in Tily, in a'r<.

anee witbh t h : t s-t,"

.rhreoin j ;'t j klsy t )r nsu rr . tl r'oni j2.'; July through

November 1976 which c()rresponds to the master chart.

n .:p!i ri peak consumpt ion was in July 1976 and 1177,

74
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7 lince with the charted peak. i. . lmurtni s and

Id (1p Ipa' wprp con;11ur1p'-7 mo-f oftr Mair-l t h rouh

ak s.

. IrE Mikj' J elator species consumed a variety of food items (see

itppunuix Table B13) yet several prey species were domiinant. Peamoutli

-hub and large-scale sucker stomachs did not contain identifiable food.

:hum and coho were collected in small numbers and the data suggests they

are primarily benthic and epibenthic feeders, occasionally consuming zoo-

"lankton.

')67. Chinook salmon consumed the greatest variety of items t

E r .muarily fed on benthic and epibenthic chironomid pupae. In July plank--

t 1 tic D. Zongriopina were consumed and N. mor- is were Paten occasionally

t r . .rrhout the study..

1fR. Starry flounder, staghorn sculpin, and prickly sculpin all fed

On u. adooier, chromid larvae and pupae, N. mrhed/-, and small fish.

In addition, sarry flounder Alsod consumed ligo:hetes and '. urioafl .



169. Threespine stickleback was predominantly a planktonic feeder

on L. tongiupina and F. hirundoides and also consumed '. alnmonis and

chironomid pupae.

170. The sizes of the fish did not significantly affect the food

habits of most fish. Chinook salmon greater than 100 ma consumed m)re

mysids and insects than did fish under 100 mm. Staghorn sculpin over i>

mm also consumed slightly more mys idi than did the smaller scu , i.

While the large fish were abln to c-onurme greater gquantities of food, the

SYr1 X ? t I d~' a I V dIi)(-I 11

iI[!+ r i{ . .e+ 1 .1 . JlI1 Ji ..J Liia.Iii 1Aui l1k t.It .Il

tton of peamouth chub and la

h +. itt: cies captured at Miller Sands contained tuo

luring the entire study and are feeding in the area. The four dominant

)rey items have been recognised as being important to salmon and other

species of fish in the lover Columbia River estuary (Craddock et al. 1', /F,

vuriniI et al. 1977n, Durkin rt a1. 1777 ; .



PART IV. :UMMARY ANL 'UNKLUS I'N

BENTHOS

174. rhF 1-176-1977 data showed conclusively the greatest density of

)rqanisms tax iste.I at the subtidal and 0.3m elevation sites. Results of

sediment ada1i, l s - howed that sediment si ze and typeS were similar for

nTfert i al d i't T l jn 3 w'rm 37t t'.w4 tro 2. 37mm,

t)mpr itsd ab ut j-- Hj ! mil i ^ n i m1' l ;'di. " dJ tf'r

wads :. wt'*r f 1 C a' 1 $ I r " r 4 1w _ I1(!' _ ai e

._ at x+ Jr dr-I l t - = .;lCc r it 'W A, IiI ~ , U

AA r t a Ni t ie

. i 1K: .iiUL t. e.1 1a, iIaz, LCet~ hU2a A. ! I dWiU dut- t~&t. w. Llelj 4 i"

4ere dissimilar. There are some important comparisons that can be +

ionwd. Tables 315 and 818 show the average number of organisms per : aur

!ietre is much higher the first year than the second. Oligochaetes were

030/2 the first year and 942/x2 the second year. There are also nore

variety of organisms found the first year. The clam, Adonata, the amphi-

pod, Xohautovius, the flatworm, Platyhelmenthes, and the mysid, NSO%3ii,

sere not found in 1976-1977. Gastropods were grouped together under one

heading but two types are present. Appi.-xmately 87% belong to the family

Amnicolidav and the remaining 13% were the genus PZparne'Prea. In both



studies uligochaetes, u'ropn%1um, and Chironomids constituted aproxI-

matelv 12-94% of the tntal nrriani smc -;jrt-ue'-3 a* M 1or -,n

EKTON

4 ~ f. .4., v~t ~

41.. t I! y

_ l 1.buted throughout the Cove.

pecies captured at the

Liexi i sa y aL a c. rCWiAiuith was the major

ecies captured at all fyke net sites and at beach ie ne

.ationr number 5 (the marsh habitat site).

The largescale sucker was the dominant species by total

weight (76,489 grams). The carp was the largest individual

species captured with an average weight per individual of

1445.7 gram,.

. Main aqe class. of til f iv( dorni njte 3)eci'; aged are as fol-

Peamouth Chub
Chinook Salmon
Star'-y Flounder
Threespine Stickleback
1arrescal" !'ucker

age class
age class
age class
age class
ag-i -1ass

1
1
1
4
4

V

v~r il



M ,a

t-ytim and nignt time catches although there were bi-

monthly variations.

S. A comparison of four beach seine stations (2, 3, 10, 11)

fished during daylight hours in March, May and Jure during

the three years of the study indicated that a change occurred

during the post-operational phase; i.e., the general trend

in 1975 and 1976 was for the CPUE to be low in March and

,hen increase during May and July. In .1977 the catch was

highest in March and decreased to the lowest value

.r3 ir n ,1,

,D UTILIZATION

U,.

U.'V 1Ut c.1 I uu .&iii/l L LU LCD I 1 1. fl u ~ _ Li- 3GIL L v( a u~YLL

Our OUL Laj 6jtecie uJ pLey itemIn LkdUce up )> pup _UiiL u Lhu

total number of items consumed by all fish at all staticns.

These are Daphnia longiopina, R",ytvrn'a hirundoidas,

%orophium salmonis, and chironomid larvae and pupae.

t

A
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2. Distinct seasonal trends irn feeding were observed that

were applicable to most species examined. The peaks were:

a. July 1976 - D. longiapina and chironomid larvae
b. September 1976 - D. tongiepina and N. meroedia
c. November 1976 - E. hirundoides
d. March 1977 - C. ealnmnia and chironomid pupae
e. May 1977 - Chironomid pupae and E. hirundoides
f. July 1977 - D. iongiapina and chironomid larvae

3. Size of the predator did not have a great effect on species

composition of the prey. N. meroedia were consumed often

fishes' mobility makes -his type of determination

7. (. alotunis and chironomid larvae were frequently fo-

together within the stomaches. Some association may V

occurring that would merit further study

8. Peamouth chub and largeacale sucker did

feidirag in the vicinity of Miller Sand

9. Juvenile chinook salmon made heavy use oftrtee Miller Sandsi

area fox feeding March through July 1977.

1i8. The data base for this report was three years. Limiting fac-

tors fox growth ard survival of salmon and other species of fish are

inLreasing in the Columbia River. As much information as possible on

81
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the migration, growth, survival, and teeding behavior of indigenous fish

species will be invaluable to decision-making processes now and in the

future. Additional data would serve as a basis for comparing and

strengthening conclusions derived from this study.

82
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Table b1I - UE_ 1qrig ed samp i - ItesI t Mi i er nd-s wh i.i( wt1 t fonitored

for benthos, nekton, zooplankton, and water quality during I - Baseline

Invenit<:ry, March 1975 - May 1)76, and II - Post-uperattonal study, July

197f> - July 1977.

Water Quality

I II

Zoop lankton

I

- x

x x
x x

-

x

x

x
x

x

x !f
x

x

x

x

x

x

Elevations Monitored at Marsh LDev
July 1976 - July 197

Benthrs

1-2-3
1-2-3
1-2-3
1-2-3

Nektor,
fyke)

1
1
1

-.. . ..- . . . . .11C- - - -- - InJltC L 7i /O

purvey.

Ben thos

I I

Nek ton

1 II

x x
x x

1

2

3
4
5
6
7
8
9

10
11
12
SI

x

x

x

x

x
x
x

x

x
x

x

x

x

x

x
x
x
x

x
:c

x

x

x

x

x

x-

Transects

A
B 1

1
1,

1/
1/

0

I I'mit
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TPablu' 132. Vdz L bl' , _ :'i, a c~ i I 1.(iu a d ;>Vf[ldxji_, , iht,.; -tU()d_4s,,.L,tju in

monitoring and reporting water quality at the Miller Sands site,
Columbia River , Oregon.

VARIABT.L UNIT SYMBOL.; METH' 1

Temperature Degrees

pH pH Units

Salinity Parts/thousnad

Yonductivity Micro M ho/CM at 25 C

dissolved Cxygen Milligrams/litre

Alklirity Milligrams/litre CaCO 3

Armonia (NH-N/1) Milligrams/Nitrogen/litre

rurbidity 1/ Formazin Turbidity

itrogen Saturation Millilitres Nitrogen/
itre

v i * : n at recent 1naturat i ",n

(*C)

( 100)

(mho/cm)

(mg/1)

(g/1,CaCO 3 )

(Big N/l)

(FTU)

(ml N 2 / 1 )

'n/ n

Meter

Meter

Meter

Meter

Meter

Chemical

Meter

Nephelometr ic

Van Slyke

Va[n qyke

1/ Formazin turbidity units
interchangeable

(FTU) and Nephelometric turbidity units are
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Table B3. List i zooplankton taxi and other genera of
aquatic organisms found in nets during zooplankton
surveys at Miller sands, 1975 - 1976.

Bosmina
Daphnia
Chydorus
Ceriodaphnia
Monosphilus
Leydigia
S imocephalus
Alona

Macrothrix
Sida
L.eptodora
Euryceru s

pepoda
Cyclops

Eurytemora
Bryacamptus
Copepodite s
Diaptomus

otherr
P lecoptera
Dipter i
Odont a
Thaler :hthy , ;im* 1 * i arva,
Ostracoda
Eubranc h i p )
';;-ma ru,,

89

I
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Table 54. S.iary of total catch per cubic metre of zooplankton and
other related organisms by station and sampling period at Miller
Sands, 1975 - 1976.

Station Numbers 1/

Snag
Date 5 11 12 Island Total

March 1975 6.() 2.0 .4 7.1 21.5

May 53.6 23.2 11.9 60.4 209.2

July 179.2 72. 13'.. 99.9 490.6

August 484. 7 949' -119. / 176.'> 2309.5

September 166 j. 1 1 , . 1 . s39. 2 j83.7

November 21 17 16 - .

January 17+ .. 1 4 .3 3

Maxch 4. 3.3 5.b 1.8 21.4

May 39.2 16.6 13.9 20.6 90.3

Totals 2466.9 3208.1 1975.5 1623.0 9223.5

nationsns 5 and 11 were in the cove, Station 12 was on the river side,

)



Table 85. Numbers of dominant
March 1975 to May 1976.

Cladocera

Bosmina
Daphnia
Alona

Copepods

Cyclops
Erytemora

smelt Larva

Totals

March

2.5

1.4
1.0
.1

14.0

10.4
3.6

3.1

19.6

110 .3

77.2
26.4
13.7

30.5

30.5

5.5

153.3

zooplankton in cubic metres captured at all stations at Miller Sands,

July

427.4

348.7
75.3
3.4

37.6

37.6

465.0

August

1977.4

28.8
1943.4

5.2

277.7

173.1
104.6

2255.1

September

5402.8

36.8
5164.2

1.8

763.8

585.1
178.7

November

47.1

40.6
5.7

.8

18.5

15.6
2.9

J anuar;

8.5

4.0
4.2

.3

19.4

14.1
5.3

.2

28.1

March

8.4

7.9
.5

9.9

7.0
2.9

.3

18.6

54.6

41.4
12.6

.6

29.7

26.1
.3.6

.3

84.9

Totals

7846.0

586.0
7233.3

25.9

1201.1

899.5
301.6

9.4

9056.5
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ar , "u II I I Lt'c ( t dlytiiIiCJ 1977 Id.d C

area, March 1.975 to July 1977.

anomc Nale

-h inook Salmon
Peamouth
Starry Flounder
Threespine Stickleback
Largescale Sucker
Staghorn Sculpin
American Shad
Prickly Sculpin
Longf in Smelt
Coho Salmon
Chin Salmon
Eulachon
3quawfish
carp
Steelhead Trout
Surf Smelt
Cutthroat
Sockeye Salmon
Mountain Whitefish
Pacific Lamprey
S-ulpin

Oncorhynchus teh-vy techa
My lochei lus caurinus
Platichthye atellatus
Gaaterosteua aculeatus
Catoitomua macrocheilus
Leptocottus armatus
A lona sapidissima
Cottus aiper
Spirinchus thaleichthys
Oworhynchus kieutch
Oncorhynchus keta
Thaleichthys pacificue
Ptychocheilus oregonensis
Cyprinua carpio
Salsa gairdneri
Hypomeaue pretioeuw
Salmo clarki
Oncorhynchus nerka
Prosopium williamoni
Entosphenue tridentatue

'j32

5789
3361
2502
1164

263
218
216
125
120
77
51
50
32
30

7
4
2
2

1

2



kble B7. Monthly Catch and Catch Per Unit of Effort for the Four Malor Fish .pecIes Collected Durinq Baseline

Survey March 1975 - May 1976.

Chinook

Station

March 75
May

July
August
September
November
January 76
March
may
Total
CPUE

Starry Flounder

12 2 3 10 11 Total CPUE

6
162
90

1
31
1

3
2152
2446
271.8

8
108

1
31

2
2

19
47

218
24.2

87
37
3

16

2
14

6
170
18.9

5
49

9

2

1
74
89

229
?5.4

5

59
34

5

3
27

388
521

57.9

29

465
171
40
51

3
6

137
2682
3584
79.6

15.8
93.0
34.2
8.0

10.2
0.6
1.2

27.4
536.4
79.6

12 2 3 10 11 Tota.l CPUL

7

4
2
5
1
5

5
29

3.2

2
10

2

1

15
1.7

1
16

168
16
15
1
2

19
2

240
26.7

7
15
58

2
10

2
I

10
105
11.7

2
6

98
2
6

4
1
2

121.
13.4

17
39

338
24
36
4

13
20
19

510
11.3

3.4

7..
0. h
2.6
4.0
3.8

t1.J

Threespine Stickleback

12 2 3 10 11 Total CPUE 12 2 3 10 11 Total CPUE

March 75
May
July
August

eptember
November
January 76
March

May
Total
CPUE

]

I

1 1
- 43

13 -

16 -
2 2
1 1
1 1
4 7

38 55
4.2 6.1

5
1
2

7

15
1.7

2

1
2

8
3

5
21

2.3

3
4
4

3
1

15
1.7

7

53
20
2
16
12
8

10
16

144
-.)

1.4
10.6
4.0
0.4
3.2
2.4
1.6
2.0
3.2
3.2

4
27 -

- 7

- 2

28 6

- - 1

- 54 -

4 109 16
4 12.1 :.R

station

e 88.
ith 84

Chin

S tat

July

Sept
Nove
Marc
May
July
Total

PUE

thre,
Pea ith

)tat

July!

Sept(
Noven
Mar t
May
July
Total
CPUE

2
2
3
2

1
1

10
1.1

3

3
.3

27
13

4
39

2

2
55

142
3.2

5.4
2.5
.8

7.8
.2

.2

6..'
3.2

*



le 88. Monthly Catch and Catch Per Unit of Effort of the Four Dominant Fish Species Col)ectcd at Night,-th Beach Seines July 1976 - July 1977.

Starry Flounder

I j 11 Total 'PUE

1
12

4
44
66
27

154
26.7

3

18
22
77

120
20.0

7

1
44
51
59

162
27.0

1
3

145
22

65
236

39.3

13
4

44
8
56

202
33.7

78
42

12
337
178
288
935

25.9

13.u
7.0
2.0

56.2
29.7
48.0
25.9

11

4
5

1
21

3.5

'9

107
8

37

49
279

46.5

1
5

16
3

25
4.2

39 1 'tal CPUF

67

7

1
3

13
4

95
15.8

81

10
2

93
15.5

111
107
102

3
8

47

378
63.0

348
114
215
24
84

106
891

24.8

35.8
4.0
14.0
17.7
24.

Threespine St ickleback

2 3 5 9 10 11 Total CPUE

8 3 7
- 1 6

5 38 3
10 12 11

3 4 6
1 3 11

27 61 44
4.5 10.2 7.3

Chinook

Ftat onr 2

Yuly 76

eptember
ovembor
arch 77

May
July
Total
CPUE

F

42
9
4
61

10.2

Station

July 76
September
November
March 77
May
July
Total
'PUE

Peamout

2 3

41
1

15

11
68

11.3

6

1
4

6
I.n

2
22
9
1
1
1

36
6;0O

67
30
56
53
14
24
247
6.

2 1442
220 122
2 2

11.2
5.0
9.3
8.8
2.3
4.5
6.9

5
35
2
1

43
7.2

73

86
2

1

162
27.0

1
3

31
259

43.2

6
12
2

-

20
3.3

5
3

1574
262.3

3
26

9

30
68

11.3

1531
501
19
2
9

64
2126
59.1

2!5.
83.

3.

1.
10.
59.

.: ,v ci" L
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kble B9. Monthly Catch and Catch Per Unit of Effort of the Four Dominant Fish Specie. Collected During the Day

with Beach Seines July 1976 - July 1977.

Starry Flounder

2 3 5 9 10 11 Total CPUE

- - - 1 2 0.3 26 368

1.3
1.7

138.5
52.3
15.2
34.9

14 43
2 9
3 5
- 22

2 41
47 488
7.8 81.3

2 3 5 9 10 11 Total CPUE

1 28 26 60
1 - 6 232
- 1 9 18
1 - 1 14

- 1 5 4

44 11 22 72
47 41 69 400

7.8 6.8 11.5 66.7

509
296

39
24

r 32
193

1093
30.4

84.8
49.3
6.5

4

5.3
32.2
30.4

Chinook

Station

Threespine Stickleback

2 3 5 9 10 11 Total CPUE 2 3 5 9 10 11 Total CPUE

1
2

156
352

3
1

1 1 3
- - 18

24 1 -
1 9 6

29 519 31
4.8 86.5 5.2

6

5
11

1.8

5

2

6
13

2.2

1
26
1
2
3
1

34
5.7

172 28.6 30
381 63.5 92
6
22
28
28

637
17.7

1.0
3.7
4.7
4.7

17.7

2
42

260 16
8 12

- 2 -

7 38 127
- 1 2

129 75 397
21.5 12.5 66.2

3
10
41

6.8

6
1

7
1.2

5
10

15
2.5

313 52.2
170 38.2
1 0.2
2 0.3

165 27.5
13 2.2

664 18.4
18.4

July 76
September
November
March 77
May
July
Total
CPUE

1
2

362
70

4
439

73.2

1
3

160
39
12

215
35.8

2
116
102

43
263

43.8

1
3

164
42
17
227

37.8

1
5

37

6

49
8.2

3
2

24
24

9
63

10.5

8
10

831
314
91

1256

34.9

Station

July 76
September
November
March 77
May
July
Total
CPUE

Peamouth

U

U

S,

SE
N<
MA
Mai
Jt

TIC
CI

abi



.able B10. Monthly Catch and Catch Per Unit of Effort of the Four Dominant Fish Species Collected at Night
with Fyke Nets July 1976 - July 1977.

Chinook Starry Flounder

A B C D E 6 Total CPUE A B C D E 6 Total CPT

July 76 -
September -
November -
March 77 -
May
July
Total -
CPUE -

Threespine Stickleback

A B C D E 6 Total CPUE A B C D E 6 Total CPUL

July 76
September
November
March 77
May
July
Total

CPUE

5 -

2 1
4 2
11 3

1.8 0.5

Station

.8

.3

.5
4

,3

,2

.4

0

1

1

3
5

0.8

2

2
0.3

LI

3

3
7

0.2

0.2

0.5

0.5
0.2

2

1

3
0.5

Station

2

1

1
4

0.1

0.

0.

0.

0.
1
1

0.2

2

2
3
5
2
4

Peamouth

4

1
1

6
1.0

8
2

3
17
30

5.0

10
2

3
4

19
3.2

27
4

1
10

27
69

1.9

4.5
0.7

0.2

1.7
4.5
1.9

2

1

1
2

6
1.0

1

2

3
5

11
1.8

4
10

1
11
26

4.3

6
22
6
1

11
46

7.7

3
21

2
4

30
5.0

1

1
2

0.3

17
53
9
1
7
34

121
3.4

2.
8.
1.
0.

1.
5.

3.



Table Bll. Monthly Catch and Catch Per Unit of Effort of the Four Dominant Fish Species Collected During
the Day with Fyke Nets July 1976 - July 1977.

Chinook Starry Flounder

A B C D E 6 Total CPUE

1

1
0.2

3
3

0.5

1

2

3

0.5

2

5
7

0.2

0.3

0.8
0.2

Threespine Stickleback

A B C D E 6 Total

2

2

0.3

2

1
3

0.1

Peamouth

1

A B C D E 6 Total CPUE

1 1

1 2
5 8
7 11

1.2 1.8

2

1
1
4

0.7

3

16
1

32
52

8.7

2

2

2

12
18

3.0

1
1

0.2

9

2
16
7

59
93

2.6

1.5

0.3
2.7
1.2
9.8
2.6

A B C D E 6 Total

6

36
1

2

10
55

9.2

6

12

10
9
37

6.2

1
33
1

2

6
43

7.2

9
113

3

1
10

136
22.7

4

12
1

3
15
35
5.8

1
2

1

4
0.7

27

208
6

19
50

310
8.6

Station

July 76
September
November
March 77
May
July
Total

CPUE

Station

July 76
September
November
March 77
May
July
Total
CPUE

- -
- -
- -
- -
- -
- -
- -
- -



Table B12. Catch per Unit of effort of the Four Dominant Fish Species Captured by Beach Seine
During Day and Night at Miller Sands, March, 1975 to July 1977.

Chinook
Starry

Flounder Peamouth Stickleback

Day Night Total Day Night Total Day Night Total Day Night Total

March 1975
May
July

August
September
November
January 1976
March

May
July
September
November
March 1977
May
July

15
93
34
8
10
1
1

27
536

1
2

139
52

15

- 15 3

- 93 8
- 34 67

- 8 5

- 10 7

1
1

1
3

27 4
- 536

13
7

2

56
29
48

6

4
2

97
41
32

4

85

49
7

5
32

- 3

- 8

-- 67

-- 5

- 7

- 1

- 3

- 4

58
19

35

4
14
17

4
71*
34

21

4
10
17

3

5
3

5
3

1
11
4

1 - 1 1 -
8 - 8 3 -
- - - 2 -

- - - 2 -

- - - 2 -

6 - 6 3 -

52 255 157* 29 11
8 83 56* 64 5

- 3 2 1 9

28
- - 4 9 6

2 6 5 2 4
2 11 6 5 5 4

1/ Total CPUE was obtained by adding the numbers of fish captured at
night and dividing by the number of times the nets were fished at

* Peak CPUE

all stations during day and
all stations day and night.

1
11
4

3
2

2
2
3

20
34
5

S

'4
M4

A
S

J

J
S
N

Ma
Ju

-
-
-

Emn



able B13. Age Class by Month of the Three Dominant Nekton Species Captured at Miller Sands During all
Surveys March 1975 - July 1977.

Age 1
Number LengthPeamouth

Age 2
Number Length

Age 3
Number Length

Age 4
Number Length

Age>4
Number Len3 t',

March 75
May
July
August
September
November
January 76
March
May
July
September

November
March 77

May
July

Starry Flounder
Age 1

Number Length
Age 2

Number Length
Age 3

Number Length
Age 4

Number Length
Age>4

Number Length

March 75
May
July
August

September
November
January 76
March
May
July
September
November
March 77
May
July

10

1
8
2

8
49

333

19

8

91.8

95.0
51.1
53.5

70.0
48.6
60.0
59.9

54.7

12
2
8

109
67

4
4

40
90

103.0
113.0
112.0

105.4
128.1
127.0
65.5
81.9

106.4

5

12
35

2

6
14

6
21

2
4

194.0

179.6
185.0
190.0

136.8
164.7

160.8
168.1

106.0
108.0

1

1

16
34

10

51
14

21} .0

194.0

230.6
229.7
235.6

203.8
219.8

C
C

14
25
38
18
17

1
1
1
2

250
72
95
25
52

212

69.6
71.0
54.7
57.2

85.7
82.0

104.0
100.0
34.5
48.1
53.9

61.2
67.4
90.6
51.9

3
2
5

13

7

8
17

5

25
15
39
36

116.0
139.0
104.0

146.7

143.4
152.0
105.0
13.1

150.7
154.8
141.3
135.5

3

3
9
4
4

13
4

171.3

161.7
165.6
173.7
181.5
184.7
180.5

2
5

204.5
202.0



- ______E -

Tablj B]3. (C )tinued ib]

Age 1 Age
Number Length Number Length

Age 3 Age 'a
Number Length Number Length

Age.--%
Number Lenw

March -
May
July
August
September
November
January 76
March
May
July
September
November
March 77
May

o July

mu.. -

Chinook

0

0

6

8

29
50
40

5

3
5

41
44
29
50
21

273
271
189

52.1
78.9
73.
54.2

104.3
51.8
63.1
78.6

106.4
123.7
130.2
48.2
98.2

102.7

1

9

14
24

1
2

1
22
18
33

187.0

221.1

107.0
132.5

165.0
142.0

189.0
162.9
136.6
120.6



U

U

1976

Total March May July

212

334

154

222

20

44

76

35

125

10

111

405

175 651

62

533

31

67

1977

Total March May July

207

587

218

507

693 1519

370

174

33

54

631

103

105

87

54

Total

8

65

34

87
875

481

344

154

195

349 194 1174

Station

2

3

10

11

2

6

15

10

192

115

70

72

11

213

69

140

ible B14. Site Comparison for Beach Seine Stations of Total Nekton Sampled Durinq Each of the Fifteen
Sampling Periods.

40 449 433 c22

1975

March May July

I

i



TABLE B15

Average* Morthly Biomass (g/m2 Wet Weight) at
Seven Sampling Sites on Miller Sands, 1975-1976.

Station

12 2 5 2 10 11 SI

Month

March 2.9280 19.6020 5.8680 45.3860 33.9780 8.1920 14.9600
1975

May 3.3840 45.9640 68.1300 27.0720 17.7820 11.1800 12.1560
1975

July 1.0680 15.3700 16.7000 6.8888 18.5440 4.9900 1.3540
1975

August 1.1320 4.2980 50.1600 4.2020 3.3220 2.4640 .3540
1975

September 30.2960 13.9120 15.4300 12.1960 3.6140 5.5300 3.0560
1975

November 19.4700 22.5420 13.2440 9.3940 10.1160 1.8440 22.1000
1975

January 6.5120 8.8888 77.6940 15.2120 12.1000 61.2740 .8720
1976

March 2.2520 20.5040 52.4060 29.9140 14.5060 50.8900 1.8940
1976

May 1.5640 .5100 71.9580 15.4740 48.3460 9.1000 39.3720
1976

Total
Yearly
Biomass
g/m2 68.6060 151.5908 371.5900 165.7388 162.3080 155.4640 96.1180

*Average of Six Grabs
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TABLE B16

Macroinvertebrate Taxa in Order of Mean Annual Abundance
From Seven Stations at Miller Sands, Oregon, 1975-1976

Taxa No/m2  Wet Wt./m2

Oligochaeta 3030.50 2.75("
Corophium 2005.50 2.2142
Nematoda 181.95 .0230
Chironomidae 153.70 .4563
Corbicula 87.10 2.6085
Fish eggs 45.70 .0139
Polychaeta 10.60 .0444
Gastropoda 10.00 .6430
Neomysis 5.05 .0064
Anisogaiarus 1.95 .0061
Insect Larvae .95 .0221
Platyhelmenthes .15 .0006
Eohaustorius .15 .0005
Lamprey .05 .0410
Adonata .03 -
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Table B17

Macroinvertebrate Taxa in Order of Mean Annual Abundance
from 27 Stations at Miller Sands, Oregon

July 1976 - July 1977

Corophiun

Oligochaete

Chironomidae

Corbic La

Insect Larva

Gastropoda

Polychaete

Cladocera

Ostracod

Neomysis

Anisogammarus

Avg. No. M2

942.4

731.6

251.5

128.0

15.2

14.2

10.9

4.7

Avg. Wt. M2

.1838

. 310 3

.1038

5.6596

.0124

.3932

.0039

.0000

.0000

.0015

.0005

3.6

1.5

1.2
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Table B18

Mean Annual Macroinvertebrates per .05m2 Grab at 15 Intertidal
and 11 Subtidal (Cove) Stations at Miller Sands, Oregon.

July 1976 - July 1977

INTERTIDAL

Elevation 0.3m

x SE 1/

Elevation 1.2m

x 1 SE 1/

Elevation 1.8m

x SE 1/

Corophium
Avg. No.
Avg. Wt.

Oligochaete
Avg. No.
Avg. Wt.

Chironomidae

Avg. No.
Avg. Wt

Corbicula
Avg. No.
Avg. Wt.

Insect Larvae
Avg. No.
Avg. Wt.

Gastropoda
Avg. No.
Avg. Wt.

125.6 22.2625
.0242 .0042

169.1 37.2241
.0479 .0100

192.2 38.7703
.0971 .0180

33.9 6.9340
3.3867 1.3929

4.9 .i532
.0011 .0000

.7 .1532
.0071 .0039

16.8 3.2672
.0074 .0042

60.6 + 1.6624
.0944 .0159

9.4 .8739

.0025 .0003

10.3 1.9057

.4451 .1215

11.6 .8717
.0149 .0030

12.8 3.0750
.0150 .0048

4.0 1 2.1974
.0010 .0009

41.6 4 3311
.0188 .0036

1.2 .1532

.0001 .0000

2.6 .4062
.0069 + .0026

3.4 .1425
.0022 .0009

1.0 .3304
.0010 .0048

601.6 72.1872
.1154 .0128

395.3 44.2475
.1467 .0188

86.1 6.9146

.0281 .0045

69.4 9.3421
2.2683 .6237

1.6 .3499
.0004 .0000

3.4 .0441
.2682 .0616

1/ Mean of 90 Samples

2/ Mean of 198 Samples

SUBTIDAL

Cove

X SE 2/



Table B19

Average Biomass and Percent Total of Important Macroir 'ertebrates Per Square Metre by Elevation.
Mollusca (Corbi-uZz) have been excluded due to the large weight discrepancy introduced by the shell.

0. 3m

Elevation

Corophium

Oligochaete

Chironomidae

Insect Larvae

.4840
(13.4 %)

.9580

(2u.6 %)

1.942

(53.9 %)

.2200
(6.1 %)

Total Average
Annual Dry Weight
by Elevation y/m2

3.604

1.2m

Elevation

.1480
(6.2 %)

1.8880
(79.3 %)

.0500

(1.9 %)

.2980
(12.6 %)

2.3840

1 .8m

Elevation Cove

.0200
(4.5 %)

.3760
(85.4 %)

.0002
(.0 %)

.0440
(10.1 %)

2.3080
(39.7 %)

2.9340
(50.5 %)

.5620
(9.7 %)

.0080
(.1 %)

5.8120.4402



Table B20. Mean Annual Sediment Size and Percent Volatile Solids in
Sediments Associated with Macroinvertebrates at Miller Sands.

ELEVATION 1
MEAN S.E.

SEDIMENT PARTICLE SIZE >4.75 mm
TRANSECT

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

ELEVATION 2
MEAN S.E.

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

ELEVATION 3
MEAN S.E.

0.00
0.08
0.00
0.00
0.00

0.00
0.04
0.00
0.00
0.00

COVE
MEAN S.E.

0.00 0.00

SEDIMENT PARTICLE SIZE 2.38 -
TRANSECT

0.14
1.26
0.00
0.07
0.00

4.74 mm

0.09
0.29
0.00
0.02
0.00

0.00
0.33
0.21
0.02
0.01

0.00
0.09
0.08
0.01
0.01

0.04 0.01

SEDIMENT PARTICLE SIZE
TRANSECT

A
B
C
D
E

COVE MEAN

SEDIMENT PARTICLE SIZE
TRANSECT

A
B
C
D
E

COVE MEAN

1.19 - 2.37 mm

0.20
1.35
0.17
0.60
0.18

0.04
0.26
0.06
0.05
0.06

0.13
0.69
0.74
0.30
0.48

0.03
0.14
0.05
0.06
0.21

0.70
1.41
0.93
0.83
0.17

0.05
0.11
0.11
0.07
0.07

0.30 0.06

0.42 - 1.18 mm

14.17
6.40
1.41

13.11
1.17

0.37
1.22
0.41
0.7 ;
0.33

10.83
14.44
13.39
13.80
1.65

0.36
1.06
0.39
0.59
0.29

16.35
22.27
15.92
16.42
5.70

0.47
1.14
0.97
1.12
0.53

5.07 0.57

SEDIMENT PARTICLE SIZE 0.149
TRANSECT

A
B
C
0
E

COVE MEAN

75.79
59.85
49.42
81.90
53.80

- 0.41 mm

0.70 83.76
2.20 77.63
3.44 81.24
0.67 83.88
1.66 63.70

0.77
1.07
0.53
0.80
1.87

50.76 1.99
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A
B
C
D
E

COVE MEAN

A
B
C
0
E

COVE MEAN

0.08
0.52
0.24
0.14
0.18

0.02
0.12
0.06
0.04
0.14

80.93
73.64
78.70
80.13
87.82

0.65
0.94
0.94
1.08
2.33



Table B20. Continued

ELEVATION 1
MEAN S.E.

ELEVATION 2
MEAN., S.E.

ELEVATION 3 COVE
MEAN S.E. MEAN S.E.

SEDIMENT PARTICLE SIZE 0.074 - 0.148 mm
TRANSECT -

A
B
C
D
E

COVE MEAN

2.70
18.88
31.57
3.17

24.75

SEDIMENT PARTICLE SIZE 0.044
TRANSECT

A
B
C
D
E

COVE MEAN

SEDIMENT PARTICLE SIZE
TRANSECT

A
B
C
D
E

COVE MEAN

2.23
4.53
8.27
0.38
8.13

0.24
1.80
2.40
0.20
0.74

2.02
4.51
2.94
1.64

25.39

0.23
0.29
0.12
0.16
0.83

1.31
1.94

3.13
1.93
4.44

0.11
0.19
0.12
0.21
1.32

30.25 1.67

- 0.073 mm

0.17
0.44
0.88
0.05
0.55

0.92
1.02
0.78
0.12
3.73

0.22
0.08
0.30
0.02
0.68

0.13
0.33
0.48
0.21
0.83

0.01
0.04
0.04
0.05
0.64

7.56 0.53

<0.044 mm

4.73
7.69
9.14
0.75

11.95

0.40
0.66
1.21
0.09
0.59

2.30
1.34
0.60
0.20
5.01

0.45
0.18
0.05
0.02
1.02

0.11
0.27
0.56
0.25
0.82

0.01
0.04
0.04
0.05
0.50

6.06 0.47

TOTAL 100.0 PERCENT

NEXT 3 BLOCCKS ARE A FURTHER BREAKDOWN OF THE PERCENTS OF THE LAST PRECEDING BLOCK

SEDIMENT PARTICLE SIZE
TRANSECT

A
B
C
D
E

COVE MEAN

SEDIMENT PARTICLE SIZE
TRANSECT

A
B
C
0
E

COVE MEAN

25 - 44 microns

2.17
3.32
4.72
0.12
4.83

0.26
0.44
0.66
0.06
0.59

1.15
0.55
0.00
0.00
2.15

0.20
0.14
0.00
0.00
0.41

0.00
0.00
0.01
0.02
0.10

0.00
0.00
0.01
0.01
0.09

2.85 0.24

10 - 25 microns

1.54
2.50
2.74
0.09
4.06

0.13
0.31
0.36
0.03
0.24

0.78
0.32
0.00
0.00
1.39

0.17
0.07
0.00
0.00
0.26

0.00
0.00
0.02
0.02
0.16

0.00
0.00
0.01
0.01
0.16

1.72 0.15
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Table B20. Concluded

ELEVATION 1
MEAN S.E.

SEDIMENT PARTICLE SIZE 5 - 10 microns
TRANSECT

A 1.00 0.15
B 1.93 0.42
C 1.67 0.28
D 0.08 0.03
E 3.05 0.57

COVE MEAN

VOLATILE SOLIDS
TRANSECT

A
B
C
D
E

COVE MEAN

1.37
3.31
2.13
0.89
2.57

0.11
0.52
0.17
0.05
0.12

ELEVATION 2 ELEVATION 3 COVE
MEAN S.E. MEAN S.E. MEAN S.E.

0.36
0.17
0.02
0.01
1.46

1.04
1.22
0.85
0.81
2.07

0.08
0.03
0.01
0.01
0.57

0.08
0.08
0.04
0.04
0.20

0.00
0.01
0.05
0.07
0.27

0.85
0.90
1.12
0.92
1.50

0.00
0.00
0.03
0.04
0.26

0.03
0.04
0.12
0.02
0.19

1.24 0.17

2.27 0.07
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TABLE B21

Species List of Items Consumed at Miller Sands
July 1976 Through July 1977

Nematodes

Oligochaetes

Cladocerans

Daphnia longispina
Bosmina longisrostris
Eurycercus sP-
Digested cladocerans

Copepods

Eurytemora hirundcides
Diaptomus sP-
Digested copepods

Mysids

Neomysis mercedis
Digested mysids

Amphipods

Corophium salmon s
Anisogammarus confervicolus

Pelecypods
Corbicula fluminea

Gastropods
Pleurocera sP.
Unid. gastropods

Ostracods
Unid. ostracods

Insects
Chironomid larvae
Chironomid pupae
Diptera
Digested diptera
Coleoptera
Odonata nymph (dragonfly)
Odonata (damselfly)

Hemiptera
Hemiptera--Corixidae

Hymenoptera
Hymenoptera--Formicidae
Ephemeroptera
Unid. insects

Teleosts
Thaleichthys pacificus larvae
Platichthys stellatue juvenile
Oncorhynchus tshawytscha juv.
Gasterosteus aculeatus eggs.
Unid. fish eggs
Unid. fish scales
Unid. fish bones
Unid. fish

Other
Arachnids
Gnorimosphae: oma oregonensis
Gravel and sand
Sticks
Synthethic fiber
Vegetation seeds

Unid. vegetation
Digested material
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Table 322

FOOD CiJjUMELD JY NE TOi AT ITLLER 3AND. IN ORi)GP of
DECP:A.;Ia; :O'AL NU'13!R JULY 1)76 THPU JULY 1977.

Food Item

Daphnia longispina -
Eurytemore hirundoides
Corophium salmonis
Chironomid pupae
Chironomid larvae
Heomysis mercedis
Diptera
Diaptomus sp.
Unid. insects
Thaleichthys paci ficus larvae
Oligochaetes
Anisogammarus confervicolus
Ostracods
Gasterosteus aculeatus eggs
Eurycercus sp.
Hymenoptera
Vegetation seeds
Coleoptera
Hemiptera
Sticks
Unid. fish
Arachnid
Ephemeroptera
Hemiptera--Corixidae
Odonata nymph
nematode
Corbicula fluminea
Pleurocera sp.
Unid. gastropods
Platichthys stellatus juveniles
Unid. fish scales
Bosmina longirostris
Odonata
Tipulidae
Unid. fish bones
Gnorimosphaeroma oregonensis

TOTAL

Total Number Percent

22,218 41
18,555 34
4,185 8
3,902 7
3,282 6

674 1
501 1
466 1
106
98.
$3
46
37
34
30
26
26
11

8 Combined
,3 Total
7 1 Percent
6
6
5
4
i4

3
2
2
2
2

1 /
1'
1 '

54, 31 2 100 %

1/ Fever than 5% cladocerans ether than D. longisoina
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TASLE B 23
MEAD ANNUAL PERCE.JT :U'zER1- OF FOOD I:i :JEKT'Ei 3TOMACH,, OF I APOPTAJT

3 P:CIEC A:Jj) I:J TH:: 3:::TJi'C E V N Ji~T

.iekton p'ecfes
Peamouth Chinook Starry 3-spine Largescale Itaghorn 00

Food category Chub Salmon Flounder Stickleback Sucker Sculoin
as

3
Nematode

Stomach -- 33 -- -- -- 2.5 3t
Benthos -- -- -- -- -- --

Oligochaetes B
Stomach -- 12.5 50 51 -- --
Benthos 38 33 3' 38 38 3i Spolychaete B
Stomach -- -- -- --
Benthos .5 .) .5 . .5 .5

leanthes sp.
Stomach -- -- -- -- -- --
Benthos 2.5 .5 .5 .5 .5 .5

;aphnia longispina- B
Stomach -- 50 50 50 -- --

Benthos 0.6 0.6 o.> o.6 0.6 0.6
Lurycercus sp.

Stomach -- -- - 22 -- --

Benthos -- -- -- -- -- --

urytemora hirundoides StBe
Stomach -- -- -- 53 -- 46

Benthos -- -- -- -- -- ---

eomysis mercedis Be
Stomach -- L9.5 16.5 -- -- 50

.re
Benthos 'J.1 0.1 0.1 0.1 0.1 0.1

orp hium salmonis ie
Stomach -- 50 50 50 -- 50
Benthos 43 43 43 43 43 43

."niso ammarus confervicolus
Stomach -- 20 4 13 -- 14.5 The
Benthos .05 .05 .05 .05 .05 .05

orbi cula fluminea
Stomach -- -- 50 -- -- --

Benthos 5 5 5 5 5 5 n
m

/number is the mid-ra~nge estimated number; for ex~rnole, if the range is 25-50 percent, the 9

.1mid-range value is 37.5 percent.

?' 95% D. longispina--time did not permit one-by-one identification

E -



TAB E B23(continued)
MEAN ANNUAL PERCE.1T NUMBER' OF FOOD IN NEKTON 3TO'TAC'S 0r IMPORTANT

JPECIES AND IN T'{E BENTHIC ENVIROdMENT.

Jekton Species
Peamouth

ood Category Thub
Chinook Starryi
Salmon Nlounder

3-spine
.'tickleback

Largescale Staphorn
Sucker Sculpin

astropoda
:stomach
Benthos

stracod
Stomach
Benthos

nironomids
Stomach
Benthos
iptera
Stomach
Benthos
llembula
Stomach
Benthos

oleoptera
Stomach
Benthos
sonata adult
Stomach
Benthos

sonata nymph
Stomach
Bentthos
Lmenoptera
Stomach
Benthos

,miptera
Stomach
Benthos

ahemeroptera
Stomach
Benthos

larvae & pupae)

number is the mid-range estimated number; for example, if the ranCe is "5-50 ,ercent, the
mid-range value is 37.5 percent.

* 95% D. longispina--time did not permit one-by-one identification
/ n

r' 9

. )

.3

.9 .9

26.5
.3

48.5
23

1.5
.9

23

.67

.02

.3

50
23

48
.67

.02

.9

.3

23

ab

.3

50
23

.67

.2

.3

)

.0'

50
23

.67

.02

'.5

.07

.02

1.J 50

or.

B

nc

B
la

S
B

S
B

its
S
B
~tc
at
Be

Isla
St

,r ac
at

38.5

2.5

2.5

33.5



j

I

U

/ number is the mid-range estimated number; for example, if the range is 25-50 percent, the
mid-range value is 37.5 percent.

95% D. .ongi n--time did not permit one-by-one identification

TABLE X23(concluded)

MEAii ANNUAL PERCENT aUMBER- OF FnOD IN NE:TO' 2TOMACdi D) IMPOR 'ANT

.+ekton speciess
Peamouth Chinook starry 3-3pine Largescale Staghorn

ood Cate ory Chuh salmon Flounder Stickleback Jucker Sculpin

'ipulidae larvae
Stomach -- 0.5 -- -- -- --

Benthos -- -- -- -- --
abani dae

stomach -- -- -- -- --
Benthos .4 .4 .4 .4 .4 .4

orixidae
Stomach -- 2.5 -- -- --

Benthos .01 .01 .0 .01 .31 .01
icorhynchus tsawytscha
Stomach -- -- -- -- -- 50

Benthos -- -- -- -- -- --
latichthys stellatus
Stomach -- -- -- -- -- --
Benthos -- -- -- -- -- --

nidentified fish
Stomach -- 0.5 -- ---- --

Benthos - - -- -- -- --

:sh bones
Stomach -- 25 -- -- -- --

Benthos -- - - -- -- --

ickleback eggs
Stomach -- -- -- 9.5 -- --

3enthos -- -- -- -- -- --
Jlachon larvae
Stomach -- 16 -- -- -- --

denthos -- -- -- -- -- --
rachnid

Stomach -- 2.5 -- -- -- --

I __________________
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Appendix Table B1

Zooplankton Per Cubic Metre Collected at
Miller Sands and Snag Island

March 1975

Cove River Snag Island
5 11 12 SI

Temperature (*C) 6.3 6.7 6.0 6.7
Cubic Metre 31.9 42.9 20.8 6.9

Cladocera
Bosmina .3 .1 .4 .6
Daphnia .3 .1 .3 .3
Chydorus - - .3 -
Ceriodaphnia - - .2 -
Monosphilus .1 - .1 -
Leydigia - - .1 -
Simocephalus - . 1 - -
Alona - .1 - -

Copepoda
Cyclops 2.5 .8 3.2 3.9
Eurytemora 1.4 .4 .9 .9
Bryocamptus .2 - .1 .1

Others
Plecoptera .2 - .1 -
Diptera .2 - - -
Odonta .1 - - -
Smelt Larva .7 .4 .7 1.3

Total/m 3  6.0 2.0 6.4 7.1

May 1975

Temperature (*C) 13.0 12.6 12.2 12.0
Cubic Metre 14.2 48.9 55.8 23.2

Cladocera
Bosmina 31.4 2.1 25.9 17.8
Daphnia 2.7 .9 13.0 9.8
Alona 8.1 2.3 1.4 1.9
Chydorus .2 .5 .2 .2
Ceriodaphnia 1.1 - .6 -
Macrothrix .1 - - -

Copepoda

Copepodites 3.9 9.1 13.2 12.6
Cyclops 2.5 4.7 11.1 12.2
Diaptomus 2.4 2.4 5.1 3.2
Bryocamptus - .3 .3 .3



May 1975 (Cont.)

Cove River Snag Island
5 11 12 SI

Others
Ostracoda .1 - - -
Diptera - .1 - -
Smelt Larva 1.1 .9 1.1 2.4

Total/m3  53.6 23.3 71.9 a0.4

July 1975

Temperature (*C) 17.1 14.8 15.0 15.0

Cubic Metre 58.9 73.5 60.8 27.6

Cladocera
Bosmina 143.8 44.2 96.1 64.6

Daphnia 19.2 17.4 15.4 23.3

Alona 1.6 .7 .4 .7

Ceriodaphnia .6 .4 .2 .3

Sida .4 .1 .1 .1

Leptodora - - .2 .4

Eurycercus - .2 - -
Chydorus .3 - - -

Copepoda
Cyclops 10.7 4.6 16.8 5.5

Diaptomus 1.9 2.2 2.6 2.4

Copepodites - 2.3 6.6 2.5
Bryocamptus .7 .4 .5 .1

Others
Ostracoda - - .1 -

Total/m 3  179.2 72.5 139.0 99.9

August 1975

Temperature (*C) 19.6 20.0 19.8 19.5

Cubic Metre 26.8 27.5 71.5 30.4

Cladocera
Bosmina 4.3 9.5 6.1 8.9

Daphnia 426.1 852.5 180.6 484.2

Sida 1.9 3.1 5.8 4.2
Leptodora .9 1.4 1.8 1.0
Alona 3.1 1.2 .9 -
Ceriodaphnia 5.6 9.2 1.9 3.1

Simocephalus .6 - - .5

Chydorus - .5 - -
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August 1975 (Ccnt.)

Cove River Snag Island
5 11 12 SI

Copepoda
Cyclops 22. 1 45.6 64.8 40.3
Eurytemora 18.9 25.3 35.6 24.8
Bryocamptus .9 .3 .9 .3

Others
Eubranchipus - - 1. 3 . 2

Total/m 3  484.7 948.6 299.7 576.5

September 1975

Temperature (*C) 18.0 19.2 18.4 18.9
Cubic Metre 59.3 41.3 52.3 21.7

Cladocera

Bosmina 6.1 10.0 11.8 8.9
Dahpnia 1464.1 1933.2 1079.7 687.2
Ceriodaphnia - - 2.8 -
Sida 2.0 - 6.7 2.9
Chydorus - - .4 -
Alona 1.4 - .4 -

Copepoda
Cyclops 139.3 131.1 210.0 104.7
Eurytemora 56.6 41.2 54.4 26.5
Bryocamptus - - 2.7 -

Total/m3  1669.5 2115.5 1368.5 830.2

November 1975

Temperature (*C) 8.5 6.6 8.2 7.6
Cubic Metre 94.3 72.4 50.3 37.3

Cladocera

Bosmina 15.5 8.8 5.o 10.7

Daphnia 1.1 1.1 2.4 1.1
Alona - .1 .5 .2
S ida - - -- .2

Copdpoda
Cyclops 4.1 6.4 1.6 3.5

Eurytemora 1.0 .8 .3 .8

Others
Odonta - - .2 -

Total/m 3 21.7 17.2 10.6 16.5
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January 1976

Cove River Snag Island
5 11 12 SI

Temperature ( C) 5.1 5.1 5.2 5.8
Cubic Metre 54.8 59.1 55.5 82.5

Cladocera
Bosmina 1.2 .9 1.4 .5
Daphnia 1.9 .8 1.3 .2

Ceriodaphnia .5 .1 .3 .1
Alona .1 .1 .1 -
Chydorus - T .1 T

Copepoda
Copepodid .3 .3 .4 .1
Cyclops 2.9 4.7 5.5 1.0
Eurytemora 1.3 1.8 .5 1.7

Dioptemus .2 .3 .1 .4

Others
Ganmnarus - - - T

Plecoptera - - - T

Smelt Larva .1 .1 - T

Total/m3  8.5 9.1 9.7 4.0

March 1976

Temperature (*C) 6.7 7.0 6.8 7.2

Cubic Metre 63.6 67.1 63.4 66.7

Cladocera
Bosmia .7 1.0 3.5 2.7

Daphnia .1 .1 .1 .2

Ceriodaphnia .1 .1 - .1

Chydorus .1 .1 .1 .2
Alona - T T T

Sida - - T -
Copepoda

Copepodid .1 .1 .1 .1
Cyclops 2.3 1.5 .14 3.1
Eurytemora .9 .3 .5 1.2
Dioptemus .1 .1 T .1

Others
Smelt Larva .1 T .1 .1

Total/m 3 4.5 3.3 5.8 7.8
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May 1976

Cove River Snag Island
5 11 12 SI

Temperature (*C) 12.6 13.0 13.2 13.2
Cubic Metre 62.6 59.4 59.5 60.6

Cladocera
Bosmina 16.4 10.9 5.7 8.4
Daphnia 4.7 1.9 2.1 3.9
Chydorus .5 .7 .4 .6
Alona .2 .2 .1 .1
Ceriodaphnia .9 .5 .1 .3
Leptodora T

Copepoda
Copepodid .1 .1 .1 -
Cyclops 14.9 2.1 4.2 4.9
Eurytemora 1.1 .2 .9 1.4
Diaptomus .4 T .3 .7

Others
Smelt Larva T - T .3

Total/m 3
39.2 16.6 13.9 20.6
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Appendix B2

Water Quality at Miller Sands and Snag Island March 1975 - May 1977

Mar
75

May
75

July
75

Aug
75

Sept
75

Nov
75

Jan
76

Station 2

Temperature (*C)
Day Flood 6.1 11.6 17.2 19.2 16.2 7.3 5.6 6.5 12.3

pH
Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flood 12.8 10.8 8.3 8.3 10.9 12.4 12.2 10.3

Turbidity (FTU)
Day Flood

Station 3
Temperature (*C)

Day Flood

15.0 25.0 14.0

6.0 12.8 15.2

10.3 13.0

19.6 18.7

pH
Day Flood 8.1 8.4 7.0 7.3

4.6

8.8

7.7

4.0 1E.0 16.0

5.5

7.5

6.3 12.6

7.5 7.2

Salinity (0/00)
Day Flood .40 .30 .04 .08 .07 .09 .11 .08

Dissolved Oxygen (mgl)
Day Flood 12.7 11.1 11.7 9.1 8.8 11.1 12.5 12.6 11.1

Mar
76

8.1

May
76

8.2

.40.40

8.6

.30

6.7

.02

6.7

.10.14

7.1

.12

7.4

.13

6.8

.18

U

U

.45



- K -

Mar
75

Station 3 (cont.)
Turbidity (FTU)

Day Flood

May
75

July
75

15.0 23.0 22.0

Aug
75

8.2

Sept
75

7.4

Nov
75

3.3

Jan
76

Mar
76

May
76

3.2 12.0 10.5

Nitrogent Saturation (C)
Day Flood 119.8 100.6

Station 5
Temperature (*C)

Day Flood 6.2 12.9 17.0 19.6 17.2

pH
Day Flood 8.1

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flood

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)
Day Flood

Station 10
Temperature (*C)

Day Flood

.40

8.3

.30

8.2

.30

12.6 10.7 12.7

15.0 23.0 12.0

7.2

.06

9.1

9.7

110.9

7.2

.12

8.6

5.3

8.3

7.1

.07

5.1

7.0

.08

6.7 12.4

7.3

.05

6.8

.10

10.7 12.2 12.4 10.9

2.8

98.3

6.4 13.7 14.6 19.7 18.3 7.5

2.6 14.0 13.0

113.3

5.6 7.9 12.9

106.6

-



Mar
75

Station 10 (cont.)
ph

Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen
Day Flood

Turbidity (FTU)
Day Flood

Station 11

Temperature (*C)
Day Flood

8.0

.30

May
75

8.3

.30

July
75

7.9

.30

(mgl)
12.5 11.1 10.3

15.0 23.0 22.0

6.7 14.6 14.6

Aug
75

7.6

.04

9.0

Sept
75

7.4

.12

8.7

8.0 11.0

20.4 19.2

Nov
75

6.8

.07

Jan
76

6.9

.10

Mar
76

7.4

.17

May
76

7.3

.12

11.1 11.8 12.4 11.3

2.7

6.3

3.2 11.0 10.0

5.1 7.0 15.0

pH
Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flood

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)
Day Flood

12.5 10.8 10.8

15.0 18.0 18.0

9.4

7.0

9.0

5.3

11.4 12.3 13.0 11.5

12.0 3.3 10.0 9.0

117.7

n

8.1 8.0

.30.35

8.0

.30

7.4

.05

6.8

.07

6.8

.13

7.2

.14

7.4

.12

7.4

.12

mmmn



Mar
75

Station 12

Temperature (*C)
Day Flood

May
75

July
75

6.0 12.2 14.7

Aug
75

Sept
75

19.8 18.4

Nov

75

7.8

Jan

76

5.6

Mar

76

May
76

6.8 12.8

pH

Day Flood

Salinity (0/00)
Day Flood

Dissolved Oxygen (mgl)
Day Flodo

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)

Day Flood

Station Snag Island

Temperature (*C)
Day Flood

12.3 11.3 11.2

15.0 28.0 19.0

9.2

5.8

8.9

5.5

11.0 12.4 12.8

7.0

112.3 115.0 100.6 101.0 97.8 102.3

6.6 12.5 14.8 19.5 18.4

pH

Day Flood 7.8 8.3 - 8.1 7.4 7.2

7.7

6.8

4.0 14.0 8.0

108.9 121.0

5.8

7.0

7.2 11.2

7.4 7.8

Salinity (0/00)
Day Flood .35 .20 .30 .10 .05

7.9

.40

8.2

.40

8.2

.40

7.6

.07

6.6

.10

7.2

.07

7.1

.12

7.5

.14

7.5

.10

.12 .11 .18 .03



Appendix B2 (Concluded)

Mar May
75 75

Station Snag Island
Dissolved Oxygen (mgl)

Day Flood

Turbidity (FTU)
Day Flood

Nitrogen Saturation (%)
Day Flood

12.9 11.5 10.9

20.0 14.0 20.0

9.9

7.6

8.5

4.9

10.9 12.6 12.8 12.4

5.0

114.7 109.5 101.2

3.2 13.0 8.0

104.7 112.4 118.2

July
75

Aug
75

Sept
75

Nov
75

Jan
76

Mar
76

May
76

q

I
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Appendix Table B3

Table 31. Water Quality at Miller Gands (Appendix)

Date

July Sept
76 76

Nov March May
76 77 77

Station 1
Temperature (*C)

Day Flood

Day Ebb
Night Flood
Night Ebb

21.5 18.0 11.4
11.3

21.9 17.9 11.8
11.6

pH

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00)
Day Flood

Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)

Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity
Day Flood
Day Ebb
Night Flood
Night Ebb

(mg l)

7.8

6.9

.09

.05

9.8

9.6

7.2

7.9

7.7

.10

.10

7.3

7.1
7.5
7.5

.08

.14

.08

.04

8.9 10.3
10.6

9.0 10.2
10.1

6.5

9.3 10.0

<.09

2.5
3.0
2.1
2.0

.14 <.09
<.09

<.09 <.09
<.09

(mg/i, CaCo 3 )
49.0 54.0 55.0

54.0
50.0 53.0 54.0

55.0

8.5
8.6
7.9
6.7

7.9

8.0
7.4
7.8

.10

.11

.12

.11

13.1
13.0
12.3
13.2

4.6
5.2
4.6
4.0

<.09
<.09
.10

<.09

60.0
60.0
61.0
60.0

128

July
77

12.7
12.9
12.6
12.5

8.5
8.5
8.9
8.6

.10

.10

.14

.11

11.8
11.5
10.6
10.3

5.2
6.0
6.3
6.2

<.09
<.09
.10
.10

67.0
66.0
64.0
65.0

17.1
17.1
18.3
18.1

7.2

7.4
8.0
7.4

.42

.42

.18

.48

8.0
8.0
8.6
8.1

4.3
4.6
5.8
6.4

.10
<.09

.15

.14

51.0
51.0
51.0
51.0



July Sept
76 76

Nov March
76 77

Station 1 (cont.)
Nitrogen Saturation (%)

Day Flood
Day Ebb
Night Flood
Night Ebb

Station 2

Temperature ( C)
Day Flood
Day Ebb
Night Flood

Night Ebb

20.9 18.1 11.7
11.6
11.9

21.7 17.7 11.9

pH

Day Flood
Day Ebb
Night Flood

Night Ebb

8.0

8.1

7.8 7.6
8.5
7.5
7.5

Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen

Day Flood
Day Ebb
Night Flood

Night Ebb

Turbidity (PFrU)

Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/l)
Day Flood
Day Ebb
Night Flood
Night Ebb

.09

.10

.08

.18

.16

.16

.16

.04

(mg1)
10.1

9.8

4.8

9.3 10.1
10.2
10.0

8.9 9.8

5.0

7.0 10.5

3.0
3.2
3.1
2.6

<.09 <.09 <.09
<.09
<.09

<.09 <.09 <.09

13.2
13.2
12.1
13.3

4.6

4.6
5.8
4.3

<.09

<.09
<.09
<.09

129

May
77

July
77

97.8

99.3
100.5

100.1

8.5
8.8
8.4
7.3

7.7
8.0
7.4
7.6

12.9
13.0
12.6
12.7

8.5
8.5
8.8
8.4

18.0
18.2
18. 3
18.0

7.6
7.7
8.1
7.9

.08

.12

.10

.12

.10

.10

.18

.12

.22

.18

.20

.16

11.5
11.7
10.8
10.9

8.0
6.0
5.8
4.8

.11

.10

.15

.13

8.6

9.0
8.8
8.3

4.1
4.5
5.2

6.2

.14

.11

.14

.12



July Sept
76 76

Station 2 (cont.)
Total Alkalinity (mg/1, CaCo 3 )

Day Flood 49.0
Day Ebb
Night Flood
Night Ebb 50.0

Nitrogen Saturation
Day Flood
Day Ebb
Night Flood
Night Ebb

Station 3
Temperature (0C)

Day Flood

Day Ebb
Night Flood
Night Ebb

Nov March May
76 77 77

54.0 55.0
54.0
56.0

54.0 54.0

60.0
61.0
60.0
60.0

(V)

98.2

104.9 100.5

21.7 18.2 11.7

11.6
11.7

19.2 17.9 11.7

pH
Day Flood

Day Ebb

Night Flood
Night Ebb

Salinity (0/00)
Day Flood

Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood
Night Ebb

(mgl)

7.8

7.6

.10

.10

9.5

9.2

7.7

8.0

7.7

7.6

.08

.04

8.9

8.8

3.5

8.0

7.5
7.6
7.4

7.5

.12

.14

.08

.10

10.1
10.1
9.8

3.8
3.9
2.0
3.4

6.8
7.2

7.5
6.8

8.2

7.8
7.0
7.3

.10

.08

.11

.12

13.0
13.2
12.2
13.4

5.2
4.0
6.2
4.0

130

66.0
68.0
66.0
65.0

July
77

53.0
52.0
51.0
52.0

99.4
100.9

12.7
12.8
12.7
12.6

8.3

8.6
8.0
8.5

18.0
18.6
18.4
18.0

7.9
8.0
8.5
7.9

.10

.12

.10

.10

11.5
12.0
10.3
10.7

3.8
5.8
4.8

.12

.10

.22

.22

8.6
8.8
8.5
8.3

4.4
4.6
5.0
7.0



July Sept
76 76

Nov March

76 77

Station 3 (cont.)
Ammonia (mg N/i)

Day Flood
Day Ebb
Night Flood
Night Ebb

<.09 ..09

'.09 <.09

Total Alkalinity (mg/1, CaCo 3 )
Day Flood 48.0
Day Ebb
Night Flood
Night Ebb 49.0

Nitrogen Saturation (%)

Day Flood
Day Ebb
Night Flood
Night Ebb 1

Station 6
Temperature (*C)

Day Flood
Day Ebb
Night Flood
Night Ebb

54.0

54.0

98.5

02.5 99.3

18.0
22.0

19.1 17.7

pH

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00)
Day Flood

Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

8.0

7.4

.09

.12

7.9

7.0

.08

.06

(mgl)

9.9

9.3

9.0

8.8

.09 <.09
<.09 <.09
.J9 <.09

<.09 <.09

55.0 60.0
54.0 61.0
55.0 60.0
55.0 60.0

101.5

11.4

11.2
11.7
11.8

7.3
7.2

7.9
7.3

.12

.12

.12

.12

10.2
10.4
9.8
10.1

6.8

7.0
7.4
7.4

8.0
8.0

7.2
7.4

.04

.09

.11

.12

12.5
13.3
12.3
13.4

131

May
77

July
77

.10
<.09
<.09

.13

67.0
69.0
64.0

69.0

.09

<.09

.13

.10

52.0
52.0
51.0
51.0

99.8

12.6
12.9
12.8
12.6

8.6
8.4
8.8

8.5

18.1
18.4
18.2
18.0

7.9
7.9
8.2
8.0

.12

.12

.20

.21

8.8
9.0
8.7
8.0

.13

.09

.10

.08

11.8
11.9
12.5
11.9



July Sept

76 76
Nov March May
76 77 77

Station 6 (cont.)
Turbidity (FTU)

Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity

Day Flood
Day Ebb
Night Flood
Night Ebb

6.8

6.0

5.5

8.5

3.0
3.0
1.8
3.0

<.09 <.09
<.09 <.09

<.09
<.09 <.09 <.09

(mg/1, CaCo3)

48.0
55.0 55.0

55.0
54.0

49.0 54.0

Nitrogen Saturation
Day Flood

Day Ebb
Night Flood
Night Ebb

Station 9
Temperature (*C)

Day Flood
Day Ebb
Night Flood
Night Ebb

pH
Day flood
Day Ebb
Night Flood
Night Ebb

(%)
99.6

98.5

104.3 99.3

21.7 18.0

19.1

8.0

7.5

17.6

7.7

6.7

132

July
77

4.8
4.8
3.8
4.2

<.09
<.09
<.09

60.0
60.0
61.0

5.5
4.2
3.8
3.8

<.09
<.09
.13
.10

67.0
68.0
68.0

3.4

4.5
3.0
6.0

<.09
09

.17
<.09

52.0
51.0
51.0

100.4

101.1



July Sept
76 76

Nov March May
76 77 77

Station 9 (cont.)

Salinity (0/00)
Day Flood
Day Ebb
Night Flood

Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)

Day Flood

Day Ebb
Night Flood

Night Ebb

Ammonia (mg N/l)

Day Flood
Day Ebb
Night Flood

Night Ebb

Total Alkalinity

Day Flood

Day Ebb
Night Flood
Night Ebb

.10

.12

.08

(mgl)
10.2

8.8

6.5

7.0

8.9

8.9

6.5

6.5

<.09 <.09

<.09

(mg/l,CaCo3 )
49.0 55.0

48.0 57.0

Nitrogen Saturation (%)

Day Flood

Day Ebb
Night Flood

Night Ebb 99.5

Station 10
Terverature (OC)

Day Flood
Day Ebb
Night Flood
Night Ebb

20.3 18.2 11.6
11.6
11.7

19.0 18.0 11.7

133

July
77

7.1
7.6
7.3
7.2

13.0
12.9
12.5
12.6

8.3
18.5
18.3
17.9



July Sept
76 76

Nov March May
76 77 77

Station 10 (cont.)
pH

Day Flood
Day Ebb
Night Flood

Night tbb

Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen

Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood

Night Ebb

Ammonia (mg N/1)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity

Day Flood
Day Ebb
Night Flood
Night Ebb

(mgl)

Nitrogen Saturation (%

Day Flood

Day Ebb
Night Flood
Night Ebb

b.1

7.5

.10

.12

10.0

9.0

4.3

8.0

7.7

7.2

.08

.06

7.8
7.7

8.1
7.9

.11

.12

.11

.10

9.2 10.0
10.2
9.8

9.2 9.9

3.5

4.5

2.4
2.6
1.9
2.0

.09 <.09 <.09
<.09
<.09

<.09 <.09 <.09

(mg/1, CaCo3 )
49.0 54.0 55.0

55.0
55.0

50.0 54.0 55.0

98.5

101.6 101.0

8.0
7.9
7.5
7.4

.10

.12

.10

.09

12.8
12.8
12.4
13.1

4.4

4.4
4.2
4.8

<.09
<.09
<.09
<.09

60.0
60.0'
61.0
61.0

100.4

100.5

134

Sept

77

8.7
8.5
8.7
8.5

7.8
7.6
8.0
7.9

.09

.17

.12

.09

.19

.11

.22

.24

11.7
12.0
12.9
10.5

5.2
4.8
6.0
5.4

.10
<.09
.12
.13

68.0
68.0
65.0
67.0

8.6
9.1
8.3
8.2

4.3
4.6

7.4

4.0

.10
<.09
.15
.11

52.0
52.0
51.0
51.0

100.3



July Sept
76 76

Nov March May
76 77 77

Station 11
Temperature (*C)

Day Flood

Day Ebb
Night Flood
Night Ebb

20.5 18.2 11.5
11.6
11.5

20.9 17.2 11.5

pH

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (6/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)
Day Flood
Day Ebb
Night Flood

Night Ebb

Total Alkalinity
Day Flood
Day Ebb
Night Flood
Night Ebb

(mgl)

8.1

9.0

.10

.10

9.9

9.9

4.2

5.5

7.9

7.4

.08

.06

7.8
77

8.1
7.9

.11

.12

.08

.09

9.2 10.1
10.2
9.9

8.4 10.0

3.0

6.0

2.1
2.0
1.5
1.7

<.09 <.09 <.09
<.09
<.09

(.09 <.09 <.09

(mg/1, CaCo 3 )
48.0 53.0 54.0

53.0
54.0

47.0 56.0 54.0

6.9
7.5
7.4
7.3

7.9
7.8
7.2
7.4

.10

.12

.11

.12

12.6
13.2
11.7
13.1

4.6
5.0
3.4
4.0

.11
<.09
<.09
<.09

58.0
60.0
60.0
60.0
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12.9
12.9
12.8
12.6

8.5
8.6
8.5
8.5

.12

.08

.10

.17

11.6
11.9
10.8
10.8

4.0
4.8
4.5
5.0

<.09
<.09
.15
.13

67.0
68.0
70.0
67.0

18.3
18.7
18.2
18.0

8.0
8.0
8.7
8.0

.18

.12

.84

.24

8.6
8.9
8.2
8.4

3.8
3.0
3.8
4.2

'.09
<.09

.15

.10

51.0
51.0
52.0
51.0



July Sept
76 76

Station 11 (cont.)
Nitrogen Saturation (%)

Day Flood
Day Ebb
Night Flood
Night Ebb 105.0 99.5

Nov March May
76 77 77

98.0 100.0

100.7

Station 12
Temperature ( C)

Day Flood
Day Ebb
Night Flood
Night Ebb

19.7 18.2 11.4

11.3
11.5

18.8 18.2 11.5

6.9 12.9
12.7

6.8 12.8
6.8 12.2

pH
Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)

Day Flood
Day Ebb
Night Flood
Night Ebb

7.8

7.7

.10

.12

8.1

8.1

.10

.05

7.8
7.9

7.7

7.7

.11

.12

.14

.14

7.4

7.9

7.5

.10

.10

.12

8.5
8.6
8.9
8.7

.12

.10

.12

.11

(mgl)

10.0

9.5

6.0

8.0

<.09

<.09

9.2 10.5
10.6
10.4

9.4 10.5

4.7

5.5

3.0
4.2
1.8
2.0

.11 <.09
<.09
<.09

.12 <.09

12.8 11.6
12.0

12.3 10.5
13.3 10.6

4.3

4.2
4.2

3.0
6.0
3.5
3.5

<.09 <.09
<.09

.10 <.09
<.09 .11
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77

99.2

18.4
18.6
18.7
18.3

7.8
8.0
7.8
7.6

.92

1.22
.28
.58

8.5
8.6
8.5
8.4

2.7
1.8
2.6
3.4

<.09
<.09
<.09
<.09



July Sept
76 76

Nov March May
76 77 77

Station 12 (cont.)
Total Alkalinity (mg/1, CaCo 3 )

Day Flood 50.5
Day Ebb
Night Flood
Night Ebb 50.0

50.0 55.0
55.0
55.0

54.0 55.0

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood
Night Ebb 104.5 102.1

Station A
Temperature (*C)

Day Flood 17.0
Day Ebb 21.9
Night Flood
Night Ebb 22.3 17.6

62.0 68.0
68.0

61.0 66.0
59.0 66.0

98.0 101.7

101.9

pH
Day Flood

Day Ebb
Night Flood
Night Ebb

Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
NIght Flood
Night Ebb

7.9

6.7

.12

.10

7.9

7.6

.07

.08

(mgl)

9.8

10.0

8.6

8.5

10.0
7.0

9.5 10.5
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77

51.0
51.0
51.0
51.0

99.8



July Sept
76 76

Nov March May
76 77 77

Station A (cont.)
Anmnonia (mg N/1)

Day Flood
Day Ebb
Night Flood
Nigh Ebb

Total Alkalinity

Day Flood
Day Ebb
Night Flood
Night Ebb

Nitrogen Saturation
Day Flood
Day Ebb
Night Flood
Night Ebb

Station B
Temperature ( C)

Day Flood
Day Ebb
Night Flood
Night Ebb

<.09
<.09

<.09 <.09

(mg/1, CaCo 3 )

49.0
54.0

51.0 54.0

(%)

110.3 97.9

22. 3
17.0

22.1 17.5

pH

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (('00)
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Might Ebb

July
77

7.9

7.8

.10

.10

7.7

7.7

.07

.10

(mgl)

10.2

9.7

8.9

8.5
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July Sept
76 76

Station B (cont.)
Turbidity (FTU)

Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/1)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity
Day Flood
Day Ebb
Night Flood
Night Ebb

Nov March May
76 77 77

9.5
7.5

10.0 10.0

<.09

<.09

<.09 <.09

(mg/l, CaCo 3 )
54. 

50.0

48.0 56.0

Nitrogen Saturation

Day Flood
Day Ebb

Night Flood
Night Ebb

Station C
Temperature ( C)

Day Flood
Day Ebb
Night Flood
Night Ebb

pH

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00)
Day Flood
Day Ebb
Night Flood
Night Ebb

(%)

107.8 98.1

18.0 11.9
22.1 11.9

11.9
21.9 17.7 12.0

7.8 7.6
8.0

8.4

.11

.05

7.3

.04

.02

7.1
7.7
7.9

.13

.12

.02

.14
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9.1
8.5
8.4
7.7

7.8

8.2
7.3
7.7

.10

.13

.11

.11

12.6
12.P
12.6
12.4

8.8
8.7
8.9
8.2

.10

.10

.14

.11

17.8
18.0
18.0
18.0

7.8
7.8
7.9
7.6

.25

.21

.21

.20



July Sept

76 76

Station C (cont.)

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood

Night Ebb

Ammonia (mg N/i)

Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity

Day Flood
Day Ebb
Night Flood
Night Ebb

Nitrogen Saturation(%)

Day Flood
Day Ebb
Night Flood
Night Ebb

Station D
Temperature ( C)

Day Flood
Day Ebb
Night Flood
Night Ebb

pH
Day Flood

Day Ebb
Night Flood
Night Ebb

Nov March May
77 76 77

(mgl)

9.8

9.6

7.0

11.0

8.5 10.0
10.0
10.0

8.7 10.0

9.0

9.5

3.0
3.4
2.8
2.8

<.09 <.09
<.09 <.09

<.09
<.09 <.09 <.09

(mg/1, CaCo 3)
54.0 54.0

49.0 54.0
55.0

51.0 54.0 55.0

97.7

106.1 98.1

13.2

13.2
12.4
13.0

5.8
4.8
4.8
4.3

<.09
<.09
<.09
<.09

60.0
60.0
61.0
61.0

101.7
100.8

18.0
22.2

20.9 17.6

8.7
7.8

8.3 7.8

140

11.7

11.6
10.4
10.2

5.8
5.9
4.2
4.5

.15

.11

.12

.18

68.0
68.0
68.0
68.0

July
77

8.4

8.6
8.2
8. 1

4.0
4.2

I.'.

8.2

<.09
<.09
.16
.14

50.0
51.0
53.0
52.0

99.1



July Sept

76 76

Nov March May
76 77 77

(mgl)

Station D (cont.)
Salinity (0/00)

Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen

Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/l)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity

Day Flood
Day Ebb
Night Flood

Night Ebb

Nitrogen Saturation (%
Day Flood
Day Ebb
Night Flood
Night Ebb

Station E
Temperature ( C)

Day Flood
Day Ebb
Night Flood
Night Ebb

.16

.11

8.9

9.6

7.0

9.0

.07

.07

8.6

8.7

8.0

9.5

<.09
<.09

<.09 <.09

(mg/l, CaCo 3 )

55.0
48.0

48.0 55.0

103.4 97.9

17.9 11.9
21.7 11.8

11.9
22.1 17.8 12.0
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8.4
8.6
8.0
8.0

12.2
13.0
12.2
12.0

16.8
17.1
18.3
18.2



Appendix B3 (Concluded)

July Sept
76 76

Nov March May
76 77 77

Station E (cont.)
pH

Day Flood
Day Ebb
Night Flood
Night Ebb

Salinity (0/00
Day Flood
Day Ebb
Night Flood
Night Ebb

Dissolved Oxygen
Day Flood
Day Ebb
Night Flood
Night Ebb

Turbidity (FTU)
Day Flood
Day Ebb
Night Flood
Night Ebb

Ammonia (mg N/l)
Day Flood
Day Ebb
Night Flood
Night Ebb

Total Alkalinity

Day Flood

Day Ebb
Night Flood
Night Ebb

(mgl)

Nitrogen Saturation (%)
Day Flood
Day Ebb
Night Flood
Night Ebb 1

8.0

8.0

.05

.11

9.9

9.6

6.5

8.0

7.7

7.3

.06

.04

7.6
7.5

7.3
8.2

.14

.14

.08

.13

8.4 10.0
10.0
10.1

8.7 10.0

10.0

9.5

3.5
3.3
2.6
4.0

<.09 <.09
<.09 <.09

<.09
<.09 <.09 <.09

(mg/1, CaCo 3 )
54.0 55.0

49.0 54.0
59.0

50.0 54.0 55.0

98.3

05.4 98.8

7.9
8.2
7.5
7.7

.11

.13

.11

.12

13.2
13.1
12.4
12.7

5.4
5.2

5.0
3.7

<.09
<.09
<.09
<.09

60.0
61.0
61.0
61.0

101.7

101.2
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8.2
8.7
8.7
8.0

.10

.16

.14

.12

11.5
11.6
10.3
8.7

5.5
9.0
6.0
6.0

.14
<.09
.15
.20

67.0
67.0
68.0

7.4
7.5
7.8
7.6

.45

.36

.20

.20

7.5
8.1
8.4
8.0

4.4
5.1
7.0
7.0

<.09
<.09
.16
.12

54.0
53.0
52.0
52.0

98.8



APPENDIX B-: NEKTON CAPTURED AT EAC H STATION
AND SAMPLING PERIOD,

!ARCH 1975-MAY 197r
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Appendix Table B4

Nekton Captured at Each Station and Sampling Period--March 1975-May 1976.

March 1975 Station
12 2 3 10 11

Species
Chinook Salmon

>ncorhynchus tehawytscha 6 8 5 5 5

Coho Salmon
Oncorhynchus kisutch - - - - -

Chum Salmon

Oncorhynchus keta - - - - -

Eulachon
Thaleichthys pacificus - - - 1 -

Longfin Smelt

Spirinchus thaleichthys - - - - -

Threespine Stickleback

Gasterosteus aculeatus 1 1 - 2 3

American Shad

Alosa sapidissima - - - - -

Starry Flounder

Platichthys steltotu.: 7 - 1 7 2

Peamouth
Mylocheilus caurinus - - - - -

Sucker
Catosto-rus macrocheiZus - - - - -

Carp
Cyprinus carpio - - - - -

Sculpin
Cottus sp - - - - -

Whitefish
Prosopium williamsoni - - - - -

Steelhead
Salmo gairdneri - - - - -

Lamprey
Entosphanus tridentatus - - - - - -

Scokeye
Oncorhynchus nerka - - - - -
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May 1975
12

Species
Chinook Salmon

Oncorhync-hus

Coho Salmon
Oncorhynchus

Chum Salmon

Oncorhynchus

Eulachon

Thaleichthus

162

2

108

kX'utc!h

keta 3

Station

3

5

10 11

2

pacif iCus

Longfin Smelt

Spirinchus thaleichthys

Threespine Stickleback

Gasterosteus aCuleatu3

American Shad

Aiosa sapidissima

Starry Flounder
Platichthys .-te7Zotu

Peamouth
My lochei ius caurinus

Sucker

Catostomus macrochei Zus

Carp
Cyprinus carp o

Sculpin

Cottus sp

Whitefish
Prosopium wi ll iamsoni

Steelhead
Salmo gairdneri

Lamprey
Entosphenus tridentatus

- 43

9

1

4

2 16 15

- 27

1

1

Sockeye
Oncorhyrnhus nerka
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87 49 59

3 - -

2

4

1
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July 1975 Station
12 2 3 10 11

Species
Chinook Salmon

'n-orhnchu t, -hzY. t:,cha 90 1 37 9 34

Coho Salmon

'f -chyn-hu kisutch - - - - -

Chum Salmon
(Yn(e hnc ut i - - - - -

Eulachon

Thaleichthys pacificus - - - - -

Longfin Smelt

Spirinchus thaleichthys - - - - -

Threespine Stickleback

(asterosteus aeuleatus 13 - 1 2 4

American Shad

Alosa sapidissima - - - - -

Starry Flounder

Platichthys stellotus 4 10 168 58 98

Peamouth
nylochei [us caurinus 4 - 7 - 2

Sucker

Catostomus macrocheilus - - - - -

Carp
Cyprinus carpio - - - - 1

Sculpin

Cottus sp - - - - 1

Whitefish
Prosopium williamsoni - - - - -

Steelhead

Va[mo gairdneri - - - - -

Lamprey

Entosphenus tridentatus - - - - -

Sockeye

Oncorhynchus nerka - - - - -
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12 2 3 1 11
Species
Chinook Salmon

Oncorhynchus tshawytscha 1 31 3 - 5

Coho Salmon
Oncorhynchus kisutch - - - - -

Chum Salmon
Oncorhynchus keta - - - - -

Eulachon

Thaleichthys [)aci ficus - - - - -

Longfin Smelt

Spirinchus thaleichthys - - - - -

Threespine Stickleback

Gasterosteus aculeatus - - 2 - -

American Shad

Alosa sapidissima - - - - 1

Starry Flounder

Platichthys stellotus 2 2 16 2 2

Peamouth

Aylocheilus eaurinu3 - - 2 - 2

Sucker

Catostomu) macrocheilus - 1 3 1 -

Carp

Cyprins carpio - - - - -

Sculpin

Cottus sp - - - - -

Whitf ish
Prosopium williamsoni - - - - -

Steelhead

Salmo gairdneri - - - - -

Lamprey

Entosphenus tridentatus - - - - -

Sockeye
Oncorhynchus nerka - - - - -
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Auqust 1975 Station



September 1975

12

31

Species
Chinook Salmon
Oncorhynchus tshawytscha

Coho Salmon
rncorhynchus kisutch

Chum Salmon

Oncorhyrichus keta

Eulachon

Thaleichthys pacficus

Longfin Smelt
SpirinchuZ thaeichthys

Threespine Stickleback

Gasterosteus aculeatus

American Shad

Aosa' sapidissima

Starry Flounder

Platichth1 s steiZotus

Peamouth

Aflocheilus caurinus

Sucker

Catostomus macrocheiZus

Carp

Cyprinus iarpio

Sculpin

Cottus sp

Whitefish

Prosopium wi Z 2iamsoni

Steelhead

Sailmo jairdneri

Lamprey

Entosphenus tridentatus

Sockeye

Oncorhynchus nerka

2
Station

3

2 16

16

1

5

- 28

4 -

3

15 10

6 3

1

1

148

10 11

2 -

6

2



November 1975 Station
12 2 3 10 11

Species
Chinook Salmon

Oncorhynchus tshawytscha 1 2 - - -

Coho Salmon
Oncorhynchus kisutch - - - - -

Chum Salmon
Oncorhynchus keta - - - - -

Eulachon

Thateichthys pacificus - - - - -

Longfin Smelt

Spirinchus thaleichthys - - - 2 -

Threespine Stickleback

Gasterosteus aculeatus 2 2 - 8 -

American Shad

Aiosa sapidissima - - - - -

Starry Flounder

Ptatichthys stelLotus 1 - 1 2 -

Peamouth
My iochei lus caurinus - - - - 2

Sucker
Catostomus macrocheilus - - - - -

Carp
Cyprinus carpio - - - - -

Sculpin
Cottus Sp - - - - -

Whitefish
Prosopium wit liamsoni - - - - -

Steelhead
Salmo gairdneri - - - - -

Lamprey
Entosphenus tridentatus - - - - -

Sockeye
Oncorhynchus nerka - - - - -
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12 2 3 10 11
Species
Chinook Salmon
Oncorhynchus tshawytscha - - 2 1 3

Coho Salmon

Oncorhynchus kisutch - - - - -

Chum Salmon
Oncorhynchus keta - - - - -

Eulachon
Thaleichthys pacificus - 1 - - -

Longfin Smelt

Spirinchus thaleichthys - - - - -

Threespine Stickleback
Gasterosteus aculeatus 1 1 - 3 3

American Shad

Alosa sapidissima 5 - - - -

Starry Flounder

Platichthys stellotus - 1 2 1 4

Peamouth
Mylocheilus caurinus - - - - -

Sucker
Catostomus macrocheilus - 6. 1 - -

Carp

Cyprinus carpio - - - - -

Sculpin

Cottus sp - - - - -

Whitefish
Prosopium wil iamsoni - - - - -

Steelhead
Satmo gaiv dneri 5 - - - -

Lamprey
Entosphenus tridentatus - - - - -

Sockeye
Oncorhynchus nerka - - - - -
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January 1976 Station



March 1976 Station
12 2 3 10 11

Species
Chinook Salmon

Oncorhynchus tshawytscha 3 19 14 74 27

Coho Salmon
Oncorhynchus kisutch - - - - -

Chum Salmon
Oncorhynchus keta - - - 1 -

Eulachon
Thaleichthys pacificus - - 1 - -

Longfin Smelt

Spirinenus thaleichthys - - - - -

Threespine Stickleback
Gasterosteus aculeatus 1 1 7 - 1

American Shad
Alosa sapidissima - - - - -

Starry Flounder

Platichthys stellotus - - 19 - 1

Peamouth
Mylocheilus caurinus - - 1 - 1

Sucker

Catostomus macrocheilus - - 2 - -

Carp
Cyprinus carpio - - - - -

Sculpin
Cottus sp - - - - -

Whitefish

Prosopium williamsoni - - - 1 -

Steelhead
Salmo gairdneri - - - - -

Lamprey
Entosphenus tridentatus - - - - -

Sockeye
Oncorhynchus nerka - - - - - -
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Appendix Table B4 (concluded)

May 1976

Species
Chinook Salmon

Oncorhynchus tshawy tacha

Coho Salmon
Oncorhynchus kisutch

Chum Salmon
Oncorhynchus keta

Eulachon
Thaleichthys pacificus

Longf in Smelt
Spirinchus thaleichthys

Threespine Stickleback

Gasterosteus aculeatus

American Shad

Alosa sapidissima

Starry Flounder

Platichthys stellotus

Peamouth
My lochei lus caurinus

Sucker

Catostomus macrochei lus

Carp
Cyprinus carpio

Sculpin
Cottus sp

Whitefish
Prosopium williamsoni

Steelhead
Salmo gairdneri

Lamprey
Entosphenus tridentatus

Sockeye
Oncorhynchus nerka

12

2152

2

47

4 7

51 14

5 -

- 54

5

1

2

152

Station
3 10 11

6 89 388

1

5

2 7 12

2 10 2

1

1



APPENDIX B5: NEKTON CAPTURED AND MEAN WEIGHT

(IN GRAMS) PER INDIVIDUAL AT EACH STATION

AND SAMPLING TIME, MILLER SANDS

1976 - 1977
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Appendix Table B5

Nekton Captured and Mean Weight (in Grams) Per Individual at Each Station and Sampling Time
Miller Sands 1976 - 1977

Species: Peamouth Chub Myocheilus caurinus

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

17 .91
2 .74

1 .75

17 .91
(.173)

3 .74
(.125)

Sept 76
No Wt

6 1.03

t

3 .93
1 1.15

2 1.22

9 1.31
(.130)

3 1.20
(.051)

Nov 76
No Wt

March 77
No Wt

May 77
No Tt

July 77
No Wt



Species: Peamouth Chub Mylocheilus caurinus

Size Class 26-50 mm
July 76

No WtFyke Net

5
2

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

.79

.54

Sept 76
No Wt

8 .92

- - 1 .80

- - - I-- - - f-

2 .79

3 .66

53

5

2
8

.78

.87

.75

.81

Nov 76

No Wt

March 77

No Wt

May 77
No Wt

July 77
No Wt

- - - - - - 1 .90

- - 1 1.25

- - 1

- - 2

.95 - - - - - - - - - -

Total Day
SD

Total Night
SD

5 .79

(.193)

8 .70

(.148)

64 .80
(.202)

13 .83
(.247)

- - - - 1 .60

- 1.25 - 3 1.00

7
(cont.)

Sta 6.-
Sta 6 -

Day
Night

.60
1.05

1



Species Peamouth Chub Mylocheilus caurinus

Size Class 51-75 mn

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

8 1.61

6 1.85
1 3.86

14 1.71
(.403)

Sept 76
No Wt

89
13

31
213

5
96

12
57

6
11

5
12

148

2.03
2.68

1.93
2.34

1.86
2.41

2.12
2.35

2.21
2.28

2.59

2.02
(.333)

Nov 76
No Wt

2 1.50

1 2.40

2 1.70

1 2.00

1 3.86 402 2.37 6 1.80
(.374) (.572)

March 77
No Wt

1 3.00

1 3.00
1 3.00

1 3.00

2 3.00

July 77
No Wt

May 77
No Wt

1 4.40

1 3.90
1 2.20

2 4.15
(.353)

1 2.20

(cont.)



Species: Peamouth Chub Myloche i lus caurfus

Size Class 51-75 mm

Fyke Net

Sta A - Day

Sta A - Night

Sta B -,Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

Sept 76
No Wt

11 1.47

8 1.94

11. 2.07
4 2.04

45 1.79
16 1.78

2 2.23
11 1.66

77 1.81
(.508)

31 1.79
(.698)

Nov 76
No Wt

1 1.80

1 -

3 1.40
6 4.80

1 1.50

5 1.43
(.096)

7 4.37
(.096)

March 77
No Wt

May 77
No Wt

1 3.80

1 3.50

1 3.80

1 3.50

7
(cont.)

July 77
No Wt

2.04

2.04
(.386)



Species: Peamouth Chub Mylochei lus caurinus

Size Class 76-100 mn

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - !light

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day

SD
Total Night
SD

July 76
No Wt

2 7.25

126 8.96
9 9.22

2 9.00

1 10.00

130 8.93
(2.302)

10 9.30

Sept 76
No Wt

1 4.55
6 5.66

1 4.20

2 7.00

4 4.35

1 4.55

13 5.35
(1.337) (1.231)

Nov 76
No Wt

March 77

No Wt
May 77

No Wt

6

125
1

1

132

6.25

5.56
2.20

9.00

5.62

July 77
No Wt

4 8.00

3 9.67

(1.546)
- - - 1 2.20 7 8.72

(1.380)

(cont .)



U

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

1 7.00

3 6.33

5 3.70
3 5.67

6 4.25

(1.541)
6 6.00

(2.097)

Sept 76
No Wt

1 3.88

7 4.57
2 4.80

3 6.00

11 4.90
(1.025)

2 4.80

( .570)

Nov 76
No Wt

1 5.40

1 5.40

March 77
No Wt

May 77
No Wt

1 5.20

1 5.20

July 77
No Wt

3 7.00

3 6.33

1 7.00

1 7.00
2 6.00

2 4.80
1 9.00

9 6.29
(1.703)

4 7.00
(2.828)

Size Class 76-100 mm

H -

(cont.)

U-

Species: Peamouth Chub Mylocheilus caurinus

1



Species: Peamouth Chub My lochei lus caurinus

Size Class 101-125 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD

Total Night

July 76
No Wt

3 6.67
2 8.00

2 16.50

130 13.29
1431 13.46

8 11.06
66 11.39

1 18.00

1

143

20.00

13.07
(3.52)

1501 13.37
SD (3.27)

Sept 76
No Wt

3 16.67

1 18.50

1 16.50

3 16.83

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

July 77
No Wt

- - - - - - 19 11.11

- - - - - - 2 14.50

- - - - - - 1 11.00

- - - - 1 10.00 - -

- - 1 9.50

1 61.00

9 21.83
(2.18)

- - - - - - 23 13.67

9.50 - - 1 10.00 2 14.50
(2.12)

- - - - - - 43 12.48

(2.65)

( cont .)



Species: Peamouth Chub My loche ilus caurinus

Size Class 101-125 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

1 10.00

1 15.00
1 9.00

2 12.50
(3.54)

1 9.00

Sept 76

No Wt

3 10.17

1 13.00

1 14.00

5 16.40

1 15.00

1 16.00

9 14.28
(1.87)

3 14.00
(1.00)

Nov 76

No Wt
March 77
No Wt

May 77
No Wt

1 8.00

1 8.00

July 77
No Wt

5 10.40
2 12.00

2 8.00
2 13.50

4 9.38
4 11.75

4 8.75
1 12.00

1 15.00

15 9.37
(1.76

- - - - - - 10 12.50

(2.53)

- -

(cont.)

mm

I



Species: Peamouth Chub Mylocheilus caurinus

Size Class 126-150 nun

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night

July 76
No Wt

Sept 76

No

- - 1

- - 5

- - 1

2 1 0 2

2 17.00 4

4 19.50

2 15.00

1

1

- - 4

- - 6

- - 6

8 17.75 19

wt

23.00
22.50

28.00
24.50

17.75

25.00

26.50

20.17

25.50
(3.536)

Nov 77

No Wt
March 76

No Wt
May 77

No Wt
July 77

No- Wt

1 20.00

- - 1 20.00

- - 2 27.50

1 15.50

21.37 2 17.75
(3.309) (3.180)

- - - - 2

- - 1 -n-~.

- - 2 27.50 2
SD (4.621)

20.75

?0.

(cont.)

- -
- -

- -
- -

- - - - - - - -
- - - - - - - -

(13.435) (1.768)



Species: Peamouth Chub Mylocheilus caurinus

Size Class 126-150 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

Sept 76
No Wt

7 19.93

3 18.67

5 19.10

4 16.88

1 22.00

1 21.50

21 19.14

Nov 76
No Wt,

1 10.00

March 77

No Wt
May 77

No Wt.

2 30.00

1 10.00

24.00
(7.210)(3.738)

--- -1 10.00

July 77
No Wt

2 16.00

2 16.00

(1.414)

(cont.)



Species: Peamouth Chub Mylocheilus caurinus

Size Class 151-175 i

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night

SD

July 76
No Wt

2 38.50

1 38.00

1 50.00

2 42.50

4 40.50
(2.309)

2 44.00
(8.485)

Sept 76
No Wt

1 48.00

1 53.50
1 33.50

2 38.50

3 51.33

1 -

2 53.50

7 44.64
(8.148)

Nov 76

No Wt
March 77

No Wt
May 77

No Wt

2 42.OC

2 42.00

July 77
No Wt

1 29.00

1 38.00

- - - - - 2 33.50

(6.364)

n

(cont.)



Species: Peamouth Chub My loche i lus caur-nus

Eize Class 151-175 mm

Fyke Net

Sta A - Day

Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night'

Sta E - Day

Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

1 42.00
1 42.00

1 36.00

2 39.00
(4.24)

1 42.00

Sept 76
No Wt

1 45.00

6 43.33

2 43.50

2 47.25

11 44.23
(3.281)

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

1 52.00
1 59.00

1 49.00

1 52.00

July 77
No Wt

1 45.00

2 41.50

1 30.00
1 51.00

3 39.00
1 47.00

1 44.00

5 38.40
(5.771)

- - - - - - 2 54.00 5 45.00

(7.071) (4.416)

7==

(cont.)



Species: Peamouth Chub Mylocheilus caurinus (cont.)

Size Class 176-200 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night

July 76
No Wt

2 55.00

Sept 76
No Wt

1 61.00
2 /400

2 52.00

- - 9 57.50

1 55.00 14

1 48.00 -

1 78.00 1

- - 1

5 58.20 28

Nov 76
No Wt

March 77
No Wt

- - - - 12

- - - - 1

1 58.00 - - 1
69.00

- - 1 69.00
51.12

43.00

61.00

56.15

1 63.00

- - 13

2 61.00 - - 2 76.50
SD (11.670)

May 77
No wt

65.33
84.00

July 77
No Wt

2 94.00

1 54.00

65.61
( 8.949)

3 74.00
( 7.350) (3,536) (10.607) (17.776)

- -
- -

- - -



Species: Peamouth Chub Mylocheilus Caurinus (cont.)

Size Class 176-200 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day
SD
Total Night
SD

July 76

No Wt

3 49.67

1 58.00

4 51.75

(6.850)

Sept 76

No Wt

5 4 .38

L.

3 60.67
1 48.00

1 61.00
1 71.00

1 73.00

10 56.29
( 8.157)

2 60.00
(12.042)

Nov 76
No Wt

March 77

No Wt
May 77

No Wt

2

1

6
2

1

1

1

11

3

57.00
70.00

67.00
63.50

60.00

68.00

50.00

63.09
(9.864)
65.67
(5.859)

July 77

No Wt

1 85.00

1 82.00

1 53.00

2 84.00

3 84.33
( 4.040)

2 67.50
(20.506)

7



Species: Peamouth Chub Mylocheilus caurinus

Size Class :01-250 mm
July 76

Beach Seine No Wt

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

1 88.00

Sept 76
No Wt

3 95.33

- - 3 77.25

- - 1 104.00

Nov 76

No Wt
March 77
No Wt

1 88.00
1 96.00

2 109.00
7 75.73 - - - - - - 1 107.00

Sta 9 - Day

p Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night

- - - - 10 120.55

- - 2 102.50

- - - - 1 89.00

1 93.70

3 103.70
(10.504)

1 88.00

2 117.50

3 77.25
( 3.180

15 99.67

5 119.40

7 111.71

- - - - 1 138.00

1 88.00 10 109.10
(19.440)

- - 2 95.50

11 119.41
(20.038)

3 110.78
(17.483) (22.088)

May 77

No Wt

10 109.10
2 95.50

July 77
No Wt

1 108.00
1 102.00

(cont.)

- - - - - - - -
- - - - - - - -

( 4.950) (21.879)



Fyke Net

Sta A - Day

Sta A - Night

Sta B - Day

Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day

Sta D - Night

Sta E - Day

Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day
SD
Total Night

SD

July 76

No Wt

1 67.00

4
1

3

89.95
88.00

85.67

8 85.38
(12.188)

1 88.00

Sept 76

No Wt

Nov 76

No Wt

March 77

No Wt

May 77

No Wt
July 77

No Wt

- - - - - - - - - -

- - - - - - 1 73.00 2 104.50

- - 1 81.00 - - - - - -

- - - - - - - - 1 123.00

2 64.00 - - - - - - 4 101.00

- - - - - - - - 1 92.00

4 82.25
1 116.00

4 81.33
( 9.390)

3 38.67
(30.551)

- - - 1 100.00

- - - - 2

1 81.00

86.50

11 80.07
1 104.00

1

15

82.00

96.87

(19.092) (16.039)
- - - - 6 98.33

(12.094)

I- - I

Size Class 201-250 mm

Species: Peamouth Chub Mylocheilus caurinus (cont.)

- -
- -

r



Species: Pea mouth Chub My lochei lus caurinus

Size Class 251-300 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day

SD
Total Night

SD

July 76
No Wt

2 235.50

2 235.50
(20. 510)

Sept 76

No Wt

1 169.00

1 168.00

2 136.50

- - 4 152.50

(31.670)

Nov 76
No Wt

2 241.5

2 241.5
(43.134)

March 77

No Wt
May 77

No Wt

1 199.00

1 199.00

July 77
No Wt

2 212.00

- - - - 2 212.00

(59.397)

n

(cont.)



Species: Peamouth Chub Mylocheilus caurinus (conc.)

Size Class 301-350 am

July 76 Sept 76 Nov 76 March 77 May 77 July 77

Beach Seine No Wt No Wt No Wt No Wt No Wt No Wt

Sta 2 - Day - - - - - - - - - - - -

Sta 2 - Night - - 1 329.00 - - - - - - - -

Sta 3 - Day - - - - - - - - 1 405.00 - -

Sta 3 - Night - - - - - - - - - - - -

Sta 5 - Day - - - - - - - - - - - -

Sta 5 - Night - - - - - - - - - - - -

Sta 9 - Day - - - - - - - - - - - -

Sta 9 - Night - - - - - - - - 1 290.00 - -

Sta 10 - Day - - - - - - - - - - - -

Sta 10 - Night - - - - - - - - - - - -

Sta 11 - Day - - - - - - - - - - - -

Sta 11 - Night - - - - - - - - - - - -

Total Day - - 1 329.00 - - - - 1 405.00 -
SD
Total Night - - - - - - - - 1 290.00 - -

SD



Species: Chinook Salmon Oncorhynchus tshaWytscha

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day

SD
Total Night
SD

July 76
No wt

Sept 76
No Wt

Nov 76
No Wt

March 77
No Wt

350 .91
31

156
32

112
12

160
36

2
134

12
21

792

.10

1.04
1.03

.83

.94

1.14
.96

1.10
.94

.88

.71

.97
(.107)

266 .84
(.269)

May 77
No Wt

July 77
No wt



Species: Chinook Salmon Oncorhynchus tshawytacha (cont.)

Size Class 26-50 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD

Total Night

July 76
No Wt

Sept 76
No Wt

Nov 76
No Wt

March 77

No Wt

1 .85

1 .92

2 .77

1 .85

May 77

No Wt
July 77

No Wt

i.

- - - - - - 3 .82

(.106)



Species: Chinook Salmon Oncorhynohus tshawytscha (cont.)

Size Class 51-75 mm
Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

July 76
No Wt

Sept 76

No Wt

Nov 76
No Wt

- - - - - - 7

- - - - - - 6

- - - - - - 4

- - - - - - 7

- - - - - - 4

- - - - - - 4

- - - - - - 4

- - - - - - 6

- - - - - - 1

- - - - - - 10

- - - - - - 12

- - - - - - 13

March 77

No Wt
May 77

No Wt

2

1
1.73
1.73

1.68
1.49

1.65
1.55

1.93
1.63

1.60
2.02

2.03
1.68

5.00
4.00

1 6.00

1
3

2

2.00
3.43

5.50

July 77

No Wt

1 2.20

2 2.85

4 3.85

- - 2 3.25

Total Day
SD
Total Night
SD

- - 32 1.85

(.217)
46 1.71

5 4.60
(1.475)

5 4.06

4 3.85
(.590)

5 2.88
(.213) (1.113) (.429)

Eu

-N

- -
- -



Species: Chinook Salmon Oncorhynchus t.hawytscha (cont.)

Size Class 51-75 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day

Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day
SD
Total Night

-n

July 76
No Wt

Sept 76
No Wt

Nov 76
No Wt

March 77
No Wt

1 1.50

1 1.50

May 77
No Wt

July 77
No Wt

1 4.30

1 2.10

1 4.30

- - - - - - - - - - 1 2.10



Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 76-100 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

6 11.50

6 11.50

Sept 76
No Wt

1 7.00

1 7.00

Nov 76

No Wt
March 77
No Wt

- 56

- 7

- 29

- 43

- 93

- 13

- 30

- 23

- 28

- 10

- 10

- 24

- 246

May 77
No Wt

8.57
8.64

8.55
7.48

7.58
7.12

9.39
9.73

8.76
8.75

8.95
10.00

8.33
(1.417)

- - - - 97 8.27

(2.311)

July 77
No Wt

1

6

4

22
38

5
5

I

8.00

8.92
5.70

6.71
9.12

9.08
8.62

10.00

4J

33 7.47
(1.000)

49 8.78
(1.008)

4



Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 76-100 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
?ta B - Night

Sta C - Day
Sta C - Night

StaD -Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

'"vtal Day

Total Night
SD

July 76

No Wt

1 5.00

1 5.00

Sept 76
No Wt

Nov 76
No Wt

March 77

Nt, Wt
May 77

No Wt

July 77
No Wt

4.25

5.15
9.00

4.70
(.636)

- - - - - - - - 1 9.00

U

U



2=

Species: Chinook Salmon Oncorhynchuc tahawytacha (cont.)

Size Class 101-125 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD
Total Night

July 76
No Wt

1 16.50
1 11.10

1
70

2

12.00
15.62

14.25
(3.382)

71 15.38

Sept 76
No Wt

1 9.00
2 17.00

1 13.00
2 16.50

3 15.33

4 13.23

1 11.50

1 18.70
10 15.50

3 13.57
(4.875)

22 15.11

Nov 76
No Wt

2 12.50

1 11.00

March 77
No Wt

1 12.00

1 14.70

- - 1 15.00

1 12.00
1 14.00

1 19.50

3 12.33
( .455)

3 14.83

1 17.00

2 14.50
(3.536)

2 14.70
(1.372) (4.328) ( .354)

May 77
No Wt

12
1

10
15

8
6

10
27

9

10

11
7

60

10.63
12.00

13.50
13.05

10.75
9.83

12.40
12.96

11.56
9.80

12.50
11.00

11.90
(1.050)

July 77
No Wt

4
2

5
20

17
39

12
54

6
61

8
50

14.63
11.50

11.20
12.00

12.69
13.31

14.08
13.65

10.92
13.33

13.69
16.74

52 12.97
(1.148)

66 11.99 226 14.02
(1.470) (1.553)SD (2.410)



Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 101-125 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day

Sta D - Night

Sta E - Day

Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

Sept 76
No Wt

Nov 76

No Wt

March 77

No Wt
May 77

No Wt

July 77
No Wt

1 11.00

1 11.00

I

-- I -- . --- , - -



Species: Chinook Salmon Oncorhynchus tahawytscha (cont.)

Size Class 126-150 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night
SD

July 76 Sept 76
1o Wt No Wt No

- - 4 20.06 -

- - 2 25.25 -

- - 9 20.06 3

- - - - 1

- - 1

- - 3

22.50
20.33

3

1

- - - - 2

- - 2 2

1 23.50 3 20.00 2

- - 5 24.33 6

1 23.50

ov 76

Wt

23.00

15.00

20.33
24.00

21.50

21.00
25.00

19.64
(2.300)

March 77
No Wt

1

May 77
No Wt

26.00

1 26.00

1

1

22.0

22.C

5 23.80

- 1

0 -
- 2

- 3

00 3

19 20.42 8 23.28 2 26.00
( .7611 (1.468)

22.00

19.00

25.33

July 77
No Wt

1 20.00
1 19.00

2

1
5

25.33
(3.510)

20.00

23.10
23.10

2 18.00
(2.830)

8 22.38 8 21.81
(2.110) (1.840)

N

(1.6601



Species: Chinook Salmon Oncorhynchu8 tehapytacha (cont.)

Size Class 151-175 mm

Beach Seine
July 76

No Wt
Sept 76

No Wt
Nov 76

No Wt

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day
.ta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night
SD

- - - - - - 2 37.30

- - - - - - 2 50.00

- - - - - - 1 54.00

- - - - - - 1 39.00

- - - - - - 1 49.00

- - - - 1 30.00

- - - - 1 30.00

1 48.00

6 45.63
(6.520)

2 34.50

March 77
No Wt

May 77
No Wt

~

July 77
No Wt

2 34.50
(.710)

mommej
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Species: Chinook Salmon Oncorhynchus tahawytscha (cont.)

Size Class 176-200 nun

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day

Sta. 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

Sept 76
No Wt

Nov 76

No Wt

1 65.50

1 65.50

March 77

No Wt

1 58.00

46.00

55.60

58.00

- - - - - - 6 53.93

(3.892)

May 77
No Wt No Wt

Zn
-4



Species: Chinook Salmon Oncorhynchus tshawytscha (cont.)

Size Class 201-250 mm

Beach Seine
July 76

No Wt
Sept 76

No Wt
Nov 76

No Wt

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night
SD

- - - - - - 3 97.G6

- - - - - - 2 115.50

1 100.00

- - - - - - 4 90.50 - - - -

- - - - - - 3 97.66 - - - -

( 2.517)
- - - - - - 7 109.28 - - - -

(24.109)

March 77
No Wt

May 77
No Wt

July 77
No Wt



Species: Starry Flounder Platichthys stellatus

Size Class 0-25 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 0 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD

Total Night

SD

July 76
No Wt

4 .173
3 .184

4 .173
(.046)

3 .184
(.048)

Sept 76

No Wt
Nov 76

No Wt

March 77

No Wt

May 77

No Wt
July 77

No Wt

21

r



- _________________________H -

Species: Starry Flounder Platichthys stellatus (cont.)

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

11 .95
6 1.26

366 .93
71 1.08

10
32

16

73

50
100

453

1.66
1.16

.97

.39

.97

.83

.95
(.127)

Sept 76
No Wt

11 1.27

Nov 76

No Wt

2 1.55

March 77
No Wt

May 77
No Wt

July 77
No Wt

- - - - 3

- - - - 28

- - - - 15

1.80

1.41
1.51

1 1.25 - - - - - - 8 1.33

- - - - - - - - 1 2.00

1 1.50

213
53

226

- - - - - - 13 1.15

6 1.91
1.43

1.34
(.139)

282 .88 53 1.43
(.309) (.210)

6

- - 64 1.34

- - 25 1.20

- - 117 121.91
(.580)

2 1.55
(.070)

(.144)

- - 40 1.29

(.156)

i

n

- -
- -

- -
- -



Species: Starry Flounder Platichtys stellatus

Size Class 26-50 mm

Pyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night
SD

4)

6)

July 76

No Wt

2 .54

2 .54
(.010)

Sept 76

No Wt

Nov 76
No Wt

March 77

No Wt

May 77

No Wt
July 77

No Wt

1 1.00

1 1.80

2 2.40
(.566)

(cont.)

---- Vww WW-Wmpmp w v-f- -W-.



Species: tarr FlonderPTiatih/hy .st,4 Ktws (cant.)

Size Class 51-75 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

15 3.18
5 3.11

2 3.94
6 3.25

1 5.00

16 3.62
32 2.86

8 3.73
6 3.68

5 2.41
8 3.13

47 3.41
(.494)

Sept 76
No Wt

14 2.96

29 2.16

- - -1

- - 1

4 3.23 9

8
53

55

3.32

2.49
(.425)

Nov 76
No Wt

1 1.80
1 3.40

9 2.53
50 3.18

3.30

3.08

3.04
2.85

2.88
(.289)

12
99

32

March 77
No Wt

3

4
2

4.67

3.25
3.50

May 77
No Wt

1 2.00

July 77
No Wt

1

13
31

- - - - 15

- - - - 1

- - - - 7

2 4.00 - - -

- - - - 8

9
2

'6

4.22
3.00

4.06
(.530)

57 3.16 53 3.32 151 2.97 6 3.50
(.230) (.520) (.241) (.450)

1 2.00

7
14

50

4.90

3.03
4.00

5.04
5.80

4.80

2.54

2.43
3.49

3.72
(1.130)

- - 47 3.91

(.412)

~~www~ - -

Species: Starry Flounder



Species: Starry Flounder Platichthys stellatus

Size Class 51-75 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

July 76
No Wt

2

Sept 76
No Wt

Nov 76
No Wt

4.80

Sta D - Day
Sta D - Night

- - 1 4.55

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total
SD
Total
SD

Day 2 4.80 1 4.55 - - - - - - - -

Night

March 77
No Wt

May 77
No Wt

July 77
No Wt

(cont.)

- - - - - - - - - -
- - - - - - - - - -

- - - - - - - - - - - -
- - - - - - - - - - - -

- - - - - - - - - - - -
- - - - - - - - - - - -

- - - - - - - -
- - - - - - - -

......



Species: Starry Flounder Platichthys stellatus (cont.)

Size Class 76-100 -

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

St&. 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night

SD

July 76
No Wt

Sept 76
No Wt

- - 1 9.50

1
1

1

6.33
4.00

7.50

- - 1

- - 1

2 6.92 2
(.739)

1 15.00

5.60

9.50

Nov 76
No Wt

1 6.70
1 7.20

March 77

No Wt
May 77

No Wt

- - - - 2 8.50

2 7.70 - - 13 10.11

- - - - 2 10.00

- - - - 7 10.43

- - - - 1 9.00

- - - - 4 8.63

- - 2 6.00 2 7.75

3 7.33 - - 8 2.24

1 6.70

1 4.00 2 6.65 6 7.41
(12.960) (.657)

2 6.00
(8.370)

5 8.30
( .542)

July 77
No Wt

4 7.33

1 10.50

1 10.50

- - 34 8.14 4 7.33

(3.370) (3.800)



Species: Starry Flounder Platichthja stellatus

Size Class 101-125 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

2 20.50

2 20.50

Sept 76
No Wt

(cont.)

Nov 76
No Wt

1 16.00

- - - - 1 16.00

March 77

No Wt

i 16.00

1 25.00

1 15.00

1 15.00

2 20.50

May 77

No Wt

2 19.00

10 20.80

1 21.00
3 20.00

3 17.33
3 16.67

1 24.00

5 19.40
(3.000)

18 19.78
(1.530)

July 77
No Wt

2 23.00

1 28.00

2 23.50

2 23.00

3 25.00
(2.598)
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Species: Starry Flounder :

Size Class 126-150 mm
July 76

Beach Seine No Wt

Sta 2 - Day - -
Sta 2 - Night - -

Sta 3 - Day 1 28.

Sta 3 - Night - -

Sta 5 - Day - -

Sta 5 - Night - -

Sta 9 - Day 1 35.5(

Sta 9 - Night - -

Sta 10 - Day - -

Sta 10 - Night - -

Sta 11 - Day 1 41.0

Sta 11 - Night - -

Total Day 3 34.83
SD (6.526)
Total Night - -
SD

Sept 76

No Wt
Nov 76

No Wt
March 77

N Wt

2 32 .

33.,)f,
8 29. 3H I 27.

2

13

May 77 July 77

No Wt No Wt

29.50

32.78

- 3 33.33

1 32.00

4

5

1

1 32. U2

1 40.00

33.00

32.00

1

39 29.45
(.21,)1

40.00

29.00
(1 .7z

3 31.67

3 27.53

1 40. r

3

22

33.00

(6.060)
31.99
(1 .83n)

2

14

2

2

2

1

1

4

17

11

34. 5'

32.50

30.00

41.50
39.00

34.00

38.00

31.50

33.88

(3.190)
22.26

(3.250)

7
, - 4.- (cont . )

i



Species: Starry Floundei

Size Class 151-175 mm
Jul

Beach Seine No

Sta 2 - Day -
Sta 2 - Night -

Sta 3 - Day -

Sta 3 - Night -

Sta 5 - Day -
Sta 5 - Night -

Sta 9 - Day 1
Sta 9 - Night 1

Sta 10 - Day 1
Sta 1 - N yt -

Sta 11 - Day -
Sta 11 - Niyr-t -

Total Day

SD

Total Night 1
SD

.- ( .. .)

y 76

Wt

48.50
48. 50

44. 50

(2.830)

48.50

Sept 76 Nov 76
No Wt Nn Wt

- - 2 33.00

- - 42 43.43

4 45.63

4 45.63
(U9. 4 (,()

44 42.96
(2.11 )v

March 77
No Wt

2 51.00

3 57.00

1 55.00

3 34.67

1 55.00

1 41.

(14.140)
10 47.75

( 7 1! ii

May 77

No Wt

3 53.67
5 58.20

1 53.00

July 77
No Wt

1

1

- - 1

- - 1

3

6

53.F67

( 8.39()
55.60

(I Y C A 71

1

4

7

69.00

69.00

42.00

Y.0'

54.31

- -
- -

- -



Species: Starry Flounder *

Size Class 151-175

Fyke Net

nun
July 76

No Wt
Sept 76

No Wt

Sta A - Day

Sta A - Night

Sta B - Day

Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day

1t t F - NIht

Sta E - Nlgtt

.'td - Da

Sta - Nlyt

Total Ddy
SD

Total Night
SD

(co-it . )

Nov 76
No Wt

- 1 37.00

I 2 .;.

March 77

No Wt
May 77

No Wt
July 77
No Wt



SIEci : S<rr -f mlhi.

Size2 ClaS , i7F6-2))w mm

Beach Seirn
July 7(

No Wt

Sta ' - Da',
Sta 2- Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD

Total Night
sD

79. J

2 62.0

- - 1

1 71.00
1 lo' .J( 4

77.38

65.U()

67.00

1 60.00

- - 1 -

- - 3 60.50

(.707)

- - 1 67.00

1 76.00 1 72.00

- - 1 76.00

- - 1 68.00

2 62.00

2 73.50
( 3.540)

2 89.50

14 76.69

( 9.910)
4 65.00

1 72.00

1 68.00

--

-

No Wt
N)v 7t

No Wt
Marcy,

No Wt
May 77

No Wt
July 77

No Wt

I

1

1
-

kI.f),



Species: Starry Flounder

Size Class 201-250 mm
July 7( Sept 7F,

beach Seine No Wt No Wt

Sta 2 - Day - - - -

Sta 2 - Night - - - -

Sta 3 - Day - - - -

Sta 3 - Night - - - -

Sta 5 - Day - - - -

Sta 5 - Night - - - -

Sta 9 - Day - - - -

Stu ' - Night - - -

Sta j(; - Day - - - -

Sti 1'- Night y

Sta 11 - Day - - - -

Sta 11 - Night - - - -

Total Day - - - -

SD
Total Night - - - -

' .' (cont. )

Nov 7E,

No Wt
July 77
No Wt

May 77
No Wt

1 132.OC

March 77

No Wt

1 107.00

- -

1 107.00



- K -

Species: Largescale Sucker

Size Class 26-50 mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night
SD

July 76

No Wt

5 .60

2 .55

7 .59
(.218)

Sept 76

No Wt
Nov 76

No Wt
March 77

No Wt

4.

May 77
No Wt

July 77
No Wt

i



U

N~
July 76 Sept 76

No Wt No Wt

- - 1.70

- - 2.48

- - 2 1.70

(.21(
- - 1 2.48

Species: Largescale Sucker

Size Class 51-75 mm
March 77

No Wt

". (cunt.)

Nov 76

No Wt

1 2.30

4 2.15

5 2.IR
(.192)

July 77
No WtBeach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD
Total Night

SD

May 77

No Wt

0)



EU U-

Species: Lary.scale

Size Class 51-75 mm

Fyke Net

Sta A - Day

Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day

Sta D - Night

Sta E - Day

Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day
SD
Total Night
SD

SuckE r

July 76
No Wt

+. (ccrt.)

Sept

No

2

2

7f, Nov 7(F
Wt No Wt

-.8 - -

- 1 2.70

1.81 - -

- 1 2.70

March 77

No Wt
May 77

No Wt
July 77

No Wt

-r-

i



Species: Largescale Sucker 'atcantrw murr hiluw (cont.)

Size Class 76-100 mm
July 76 Sept 76 Nov 76

Beach Seine No Wt No Wt No Wt

Sta 2 - Day - - - - - -

Sta 2 - Night - - - - - -

Sta 3 - Day - - - - - -

Sta 3 - Night - - - - 1 7.60

Sta 5 - Day - - - - - -

Sta 5 - Night - - - - - -

Sta 9 - Day - - - - -

Sta 9 - Night - - - - - -

Sta 1( - Day - - - - - -

Sta 10 - Night - - - - - -

Sta 11 - Day - - - - - -

Sta 11 - Night - - - - - -

Total Day - - - - - -

SD
Total Night - - - - i 7. bl

SD

7

March 77

No Wt
July 77

No Wt
May 77

No Wt

1 9.00

1 9.00



Species: Large cale Sucker';' ,i ; -,

Size

Fyke

Sta

Sta

Sta
Sta

Sta
Sta

Sta
Sta

Sta
Sta

Sta
Sta

Total
SD

Tota

SD

Class 76-100 mm

Net

A - Day

A - Night

B - Day

B - Night

C - Day

C - Night

D - Day

) - Night

E - Day

E - Night

6 - Day

6 - Night

I Day

I Night

7

.: (cnt.)

July 76
No Wt

Sept 76

No wt

March 77

No Wt

May 77

No Wt
July 77

No Wt
Nov 76

No Wt

1 5.90

1 5.90



Species: Largescale Sucker Catostomus macrocheilus (cont.)

Size Class 101-125 mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

July 76
No Wt

Sept 76
No Wt

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

- 1 1(0.1;

- 1 9.00
1 2(?.O)(

Total Day - -
SD
Total Night 1 20.00

- - 1 9.00

- 1 10.00

July '/7
No Wt



U

U

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

2
5

Sept 76

No Wt
Nov 76

No Wt
March 77

No Wt

31.50

31.60

4 25.00

2 31.50
(2.120)

9 28.67
(6.782)

May 77
No Wt

Species! Largescale Sucker 'z+ " ^ , -w . : ' u (cont.)

Size Class 126-150 mm
July 77

No WtBeach Seine



Size Class 151-1 75 mr

B ul. ~/t
Beach Seine No Wt

Sta 2 - Day

Sta 2 - Night

Sta 3 - Da;

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day

Sta 9 - Ni 4ht

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

.2 ( 1 )

t 7(

No Wt
Nuv 7F,

No Wt

117 42.13

4 3F.25

Total Day
SD
Total Night
SD

121 40.89
(7.187)

Mar ; 77

No Wt
May 77

No Wt
July 77

No Wt

U

U



Species: Largescale Sucker

Size Class 201-250 mm
July '6

Beach Seine No Wt

Sta 2 - Day - -.

Sta 2 - Night - -

Sta 3 - Day - -
Sta 3 - Night - -

Sta 5 - Day - -

Sta 5 - Night 4 120.00

Sta 9 - Day - -

STa 9 - Night - -

Sta 10 - Day - -
STa 10 - Night 1 132.'Y

Sta 11 - Day - -

Sta 11 - Night - -

Total Day - -

SD

Total Night 5 122.41,

SD

Sept 7 ,
No Wt

Nov 7i.

No Wt

March 77

No Wt

May 77

No Wt

July 77

No Wt

- -

- -



Species: Largescale Sucker , 'us macrr',he 1 .' (cont.)

Size Class 251-300 mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

STa 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

July 76

No Wt

Sept 76

No Wt

1 235.00

Nov 76

No Wt

195.00

1 114.00
1 172.0u

Total Day

SD
Total Night

1 114.00

1 172.00 2 215.00
(28.284)

March 77

No Wt
May 77

No Wt
July 77

No Wt

- 1 185.00

1 185.00

- -
- 1



Species: Largescale Sucker

Size Class 3'0> mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

July 76
No Wt

2 563

Sept 76
No Wt

11 117

10
1

- - 2

1175
717

907

(. . , rat . )

Nov 76

No Wt

1 669

5 669

- - 1

March 77

No Wt

256 3

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day

SD
Total Night
SD

2 652

- - 8

- - 1

2 563

(26.870)
2 632

(33.930)

- 1 1654

1129

18 1175

(431.540)
16 924

(207.160)

1 1440

l 1440

6 657

(175.630)

4 1041

8 1091
(200.100)

5 1125
(370.300)

- 7 966

3 889 - -

(139.170)

- - 8 910
(322.900)

1i ' ".' : r

May 77

No Wt
July 77

No Wt

1 916

1141
1283

1 518

3 889

1 870

J



Species: Largescale Sucke

Size Class 350> mm

Fyke Net

Sta A - Day

Sta A - Night

Sta B - Day

Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day

Sta D - Night

Sta E - Day

Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day

SD
Total Night
SD

;' .- ' " 17 ." - : -,

July 76
No Wt

Sept 76

No Wt

4.- ('ont. )

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

July 77
No Wt

- 1 1059

- 1 527

- - - - - - - - 1 1059 - -

- - - - 1 527

7-

.0.



Species Threespine

Size Class 0-25 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day

SD
Total Night
SD

Stickleback

July 76
No Wt

JastvrsteAs tcu watus

Sept 76

No Wt
Nov 76

No Wt

7

March 77

No Wt
May 77

No Wt
July 77

No Wt

.10

- -
- -

- -
- -

- -
- -

- -
- -

- -
- -

- -
- -

- -

- -

.10

J



Species Threespine Stickleback

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

7 .64

155 .67

3 .59

2 .83

6 .89

7

2
1

1
2

160

1.37

1.10
.80

.95

.70

.68
(.043)

26 .90

Sept 76 Nov 76
No Wt No Wt

1 1.15 1 1.00
- - 2 1.10

352
1

1
5

2

35

1.33
1.60

1.10
1.28

30

1
1

1 .80 -

- - 1

- - 1

2 1.23 4

4 1.33 3

March 77

No Wt

3

4

6
4

1.31

1.10
1.20

1.00

1.50

1.00
1.08

- 4 1.00

1.50

1.05
1.19

1.05
(.050)

29 1.24 38 1.29

May 77

No Wt
July 77

No Wt

- - 6 .85

- - 1 .60

- - 1 .60

- - 1 .40

1 1.00

6 1.00

16 1.15

- - 1

- - 7

.40

.79
(.145)

- - 3 .53

(.184) (.137)

G;a.-crvsteus aculceatus (cont. )

(.307 (1.240) (.024)



Species Threespine Stickleback

Size Class 26-50 nm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day
SD

Total Night

July 76
No Wt

5 .40

2 .39

3 .75

1
7

.48

.58

Sept 76
No Wt

1
2

.33

.78

2 2.28

- - - - 1 .90

1 .48

17 .53

SD (.152

1 .33

4 1.53

(.866)

Nov 76
No Wt

March 77

No Wt

- - 6 1.17

May 77
No Wt

July 77

No Wt

- - 6 1.10

- - - - - - 3

- - - - - - 3

.50

.43

- - - - 1 1.10

1 .90 6 1.17
(.150)

- - 10 .92

(.290)
- - 3 .43

(.150)

;(az r er st us actndca tus (cont. )



Species Threespine Stickleback

Size Class 51-75 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD
Total Night

July 76
No Wt

1 3.00
1 2.63

1 3.35

1
1

6
34

3
5

12

2.63

2.25

3.25

3.47

2.91

3.65

3.10
(.233)

Sept 76 Nov i6
No Wt No Wt

1 1.85 - -

- - 3 1.97

- - 1 1.30
- - 8 1.76

- - 2 1.50
1 1.60 2 1.70

March 77
No Wt

7

8

12
7

- - - - 11

2
3

1

5

31.85

41 3.44 1 1.60

1.53

1.43
(.166)

2

1

27

N
May 77

No Wt
July 77

No Wt

24 2.84 1
3 2.63 1

1 2.10 2
4 2.73 3

- - 6

6 2.72 10

- - 5

- - 9

2.43

2.50

1.72
1.69

2.00

2.50
2.00

2.00
2.00

1.91
(.240)

3.13
2.10

2.84
(.239)

5

1

20

18 1.72 26 2.19 14 2.66 23 4.05
SD (.265)

2.50
4.20

3.35
2.60

3.67

4.07

4.48
4.41

3.98

4.30

3.89

(.508)

asteostau a t i~ue (cont. )

3
1

28

(.197) (.324) (.153) (.561)



Species Threespine Stickleback

Size Class 51-75 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day

Sta C - Night

Sta D - Day

Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day

Sta 6 - Night

Total Day

SD
Total Night
SD

July 76
No Wt

1 3.25

1 3.14

2
2

3
5

1
3

3.95
3.67

3.29
3.32

3.60
3.20

Sept 76
No Wt

Nov 76
No Wt

- - - - 1

- - - - 10

March 77
No Wt

May 77
No Wt

1
2

2

1
1

1
3

2.45

1.58

- - - - - - 2

- - - - - - 3

- - - - 1 2.10

8 * 3.08
(1.739)

10 3.35
( .246)

- - 1 2.10 10 1.58 7
(.230)

- - - - 1 2.45

2.70
3.05

2.75

1.70
2.50

2.00
2.83

3.38
3.40

2.67
(.613)

July 77
No Wt

5
4

4
2

1

25
17

9
1

44

3.74
4.03

4.23
3.90

4.00

4.22
4.15

3.86

3.00

4.09
(.135)

9 3.03 24 4.06
(.342) (.260)

(;asterocteus ,2ruleatus (cont.)



Species Threespine Stickleback

Size Class 76-100 mm
July 76

Beach Seine No Wt

Sta 2 - Day - -
Sta 2 - Night - -

Sta 3 - Day - -
Sta 3 - Night - -

Sta 5 - Day - -
Sta 5 - Night - -

Sta 9 - Day - -
Sta 9 - Night - -

Sta 10 - Day - -

Sta 10 - Night - -

Sta 11 - Day - -

Sta 11 - Night - -

Total Day - -
SD

Total Night
SD

1(,47atus (cont.)

Sept 76
No Wt

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

July 77

No Wt

- 1

- 1

- 1

6.20

4.90

6.20

- - - - - - - - - - 1 4.90

,:a^ter tes



Species Threespine Stickleback

Size Class 76-100 mm
July 76

Pyke Net No Wt

Sta A - Day - -
Sta A - Night - -

Sta B - Day - -
Sta B - Night - -

Sta C - Day - -

Sta C - Night - -

Sta D - Day - -

Sta D - Night - -

Sta E - Day - -
Sta E - Night - -

Sta 6 - Day - -
Sta 6 - Night - -

Total Day - -
SD
Total Night - -
SD

Sept 76
No Wt

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

July 77
No Wt

- - - - 1

- - - - 1

6.20

6.20

GasterutCeus arulEaau (cont.)



n

Species: Staghorn Sculpin .j' r tte arn t u.,

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

St. 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

Sept 76
No Wt

Nov 76

No Wt
March 77

No Wt

1 .50

3 .76
1 1.00

5 1.08

5 .94

1 2.00

25 .92
2 .75

5 .86
1 1.00

44 .854
(.466)

- - - - - - 5 1.35

(.548)

May 77
No Wt

1 1. 30

1 1.00

1 1.30

July 77
No Wt

2 1.20
11 1.41

1 .90

3 1.50
6 2.57

5 1.38
(.164)

1 1.00 18 1.77
(.301)



Species: Staghorn Sculpin

Size Class 26-50 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day

Sta D - Night

S ta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night

SD

July 76
No Wt

Sept 76
No Wt

(coT-t. )

Nov 76
No Wt

March 77

No Wt

1 1.43

1 1.00

1 .70

2 1.07
(.516)

1 1.00

May 77

No Wt
July 77

No Wt

1 .80

2 .50

2
10

9
6

1

15

16

1.10
.81

1.20
1.08

1.10

1.35
(.367)
.91
(.307)

- -



Species: Staghorn Sculpin

Size Class 51-75 mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD

Total Night
SD

July 76
No Wt

4.

Sept 76
No Wt

(cont.)

Nov 76 March 77
No Wt No Wt

2.00

2.00

May 77
No Wt

2 3.50

5 2.96

2 3.50
(.140)

5 2.96
(1.000)

July 77

No Wt

9 2.04

8 3.39

17 2.68
(.675)

U-



Species: Staghorn Scullin

Size Class 51-75 mm
July 76

Fyke Net No Wt

Sta A - Dar - -

Sta A - Night - -

Sta B - Day -
Sta B - Night -

StaC - Day - -

Sta C - Night - -

Sta D - Day - -

Sta D - Night - -

Sta E - Day - -

Sta E - Night - -

Sta 6 - Day - -

Sta 6 - Night - -

Total Day - -

SD

Total Night - -

(cont.)

Sept 76
No Wt

1 4.76

1 4.70

Nov 76

No Wt

March 77

No Wt

May 77

No Wt

1 4.00

1 1.00

1

1

4.00

1.00

July 77

No Wt

3 2.23

4 2.30

3 2.23
(.450)

4 2.30

(.240)



Species: Staghorn

Size Class 76-100

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Day

Total Day
SD

Total Night

SD

Fyke Net

Sta B - Day
Sta B - Night

Total Night

Sculpin :

nmm

July 76
No Wt

(cont.)

Sept 76

No Wt
Nov 76

No Wt
March 77

No Wt
July 77

No Wt
May 77

No Wt

2 6.405.80

).80

10.00

10.00

1

3

4
1

10

7

12

13.00

6.67

14.50
12.00

12.90

11.14
(4.810)
12.83
(2.440)

-
-

-
-

-
-

-
-

-

-
-

-

-

**********

1

1

6.40
(.280)

- -
- -

- -



Species: Staghorn Sculpin ifJ t >tcw zr:wcr . (

Size Class 101-125 mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

July 76

No Wt

Sept 76

No Wt

Nov 76

No Wt

1 13.00

2 19.00

March 77

No Wt

May 77

No Wt

July 77

No Wt

- - - 1 28.00

- - - 2 25.50

- - - - - - 1

- - - - 3

- 1 22.00

19.00

- - - - - 3 29.35

20.33 - - - - -

10 16.30

- - - - 2

-- - - 5

18.50
20.60

Total Day

SD
Total Night
SD

1 22.00

- - 6 24.00

(5.835)
- - 8 22.75

(3.070)
16 17.19

(1.200)

r-

(cont. )



Species: Staghorn Sculpin Lept

Size Class 101-125 mm
July 76

Fyke Net No Wt

Sta A - Day - -
Sta A - Night - -

Sta B - Day - -
St. B - Night - -

Sta C - Day - -

Sta C - Night - -

Sta D - Day - -
Sta D - Night - -

Sta E - Day - -

Sta E - Night - -

Sta 6 - Day - -

Sta 6 - Night - -

Total Day - -

SD
Total Night - -

SD

Aa parna t

Sept 76

No Wt

1 12.00

1 12.00

n=

(cont.)

March 77
No Wt

May 77

No Wt
July 77

No Wt
Nov 76

No Wt

2 13.50

1 25.00

1 19.00

1 16.00

1 19.00

4 17.00



Species: Staghorn Sculpin Leptor tts ar mrrna'us

Size Class 126-150 mm
July 76 Sept 76

Beach Seine No Wt No Wt

Sta 2 - Day - - - -

Sta 2 - Night - - - -

Sta 3 - Day - - - -

Sta 3 - Night - - - -

Sta 5 - Day - - - -

Sta 5 - Night - - - -

Sta 9 - Day - - - -

Sta 9 - Night - - - -

Sta 10 - Day - - - -

Sta 10 - Night - - - -

Stall - Day - - - -

Sta 11 - Night - - - -

Total Day - - - -

SD
Total Night - - - -

SD

7=
(cont.)

March 77
No Wt

May 77
No Wt

Nov 76
No Wt

1 34.00

1 28.00

1 31.00

3 31.00

July 77
No Wt

1 53.00

1 29.00

1 26.00

3 36.00
(14.799)



Species: Staghorn Sculpin Leptocottus armatus (cont.)

Size Class 126-150 mm

Fyke Net

Sta A - Day
Sta A - Night

Sta B - Day
Sta B - Night

Sta C - Day
Sta C - Night

Sta D - Day
Sta D - Night

Sta E - Day
Sta E - Night

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night
SD

July 76
No Wt

Sept 76

No Wt

Nov 76

No Wt

1 31.00

1 30.10

1 29.00

1 29.00

1 26.00

2 29.55
( .778)

March 77

No Wt
May 77

No Wt

- - - - 3 28.60

(3.606)

--

July 77
No Wt

- - - - - -



Species: Staghorn Sculpin Lb. 1

Size Class 176-200 mm

July 76
Beach Seine No Wt

Sta 10 - Day - -
Sta 10 - Night - -

Sta 11 - Day - -
Sta 11 - Night - -

Total Night - -

. itr

Sept 76
No Wt

Fyke Net

Sta 6 - Day
Sta 6 - Night

Total Day

-u

(cont.)

Nov 76

No Wt
March 77

No Wt
May 77

No Wt
July 77

No Wt

1 118.00

1 107.00

2 107.00

(15.57

1 106.00

1 106.00

I-.



July 76
No Wt

Fyke Net

Sta D - Day

Total Day

Sept 76

No Wt
Nov 76

No Wt
March 77

No Wt
May 77

No Wt

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
SD

Total Night

1

1

.50

.50

July 77
No Wt

"m m

3
14

1

1

1

5

10

15

1.03
1.11

1.50

1.50

1.70

1.59

1.42
(.335)
1.14
(.258)

I -

Species: Prickly Sculpin !'':* t

I

3 .57 2 .76 - - -

3 .57 2 .76 - - -

(.140) (.035)



Species: Prickly Sculpin Cottus

Size Class 51-75 mm

Beach Seine

Sta 2 - Day

Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day

Sta 9 - Night

Sta 10 - Day

Sta 10 - Night

Sta 11 - Day

Sta 11 - Night

Total Day
SD
Total Night
SD

Pyke Net

Sta C - Day
Sta C - Night

Total Day
SD
Total Night

July 76
No Wt

1

1

Sept 76
No Wt

1.63 -

1.63 -

Nov 76
No Wt

March 77

No Wt

May 77

No Wt
July 77

No Wt

1

3

2

5

39

1

14

62

3

2.20

4.17
2.25

3.04

4.16
3.1

4.0]

3.93

(1.33
2.53
.6C

- -

4 -

( 7 -

- -

- -

1-

- -

12)
- -2)

-E

2

1

2

1

5.45
5.10

5.45
(.070)
5.10

asper (cont.)

-
-

-
-

-
-

-
-

-
-

-
-

-

-

'I

"4,

I



~, 4'

Beach Seine

Sta 10 - Day
Sta 10 - Night

Total Day
SD

Size Class 101-125

July 76
No Wt

asper' (cont.)

Sept 76
No Wt

Nov 7',>
No W

March 77
No Wt

ay 77
No Wt

5 7.88

5 7.88

(.850)

mm

Beach Seine

Sta 10 - Day
Sta 10 - Night

Total Night

yke Net

Sta E - Day

Sta E - Night

Total Day
Total Night

Size Class 126-150 mm

Pyke Net

Sta A - Day
Sta A - Night

Sta D - Day
Sta D - Night

U

Species: Prickly Sculpin Cottus

Size Class 76-100 -m

July 77
No Wt

1

1

34.00

34.00

1

1

28.00

28.00

1
1

1
1

30.50
28.00

30.50
28.00

11

1

48.0047.00

41.00

- -
- -

- -

- -
- -

- -

E

- -
- -

- -
- -

-

- -
- -

- -
- -

- -
- -



U

U

Fyke Net

Sta 6 - Day
Sta 6 - Night

Total Day
SD
Total Night

Size Class 151-175 mm

Beach Seine

Sta 3 - Day

Sta 3 - Night

Total Day

Fyke Net

Sta A - Dail

Sta A - Night

Sta D - Day
Sta D - Night

Sta E - Day

Sta E - Night

July 76

No Wt

Sept 76

No Wt

1 47.00

1 41.00

94.00

94.00

81.00

Nov 76

No Wt

2 43.50

1 48.00

2 43.50
(2.120)

1 63.00

1 35.50

asper (cont.)

March 77
No Wt

May 77
No Wt

July 77

No Wt

Species: Prickly Sculpin Cottus

Size Class 126-150 m (cont.)

- -

- -
- -

- -
- -

1

-
-

-

- -
- -

- -
- -

- -
- -



Species: Prickly Sculpin C'ottz4:>

Size Class 151-175 mm (cont.)
July 76

Fyke Net No Wt

Sta 6 - Day - -
Sta 6 - Night - -

Total Day 1 81.00
SD

Total Night - -

Size Class 176-200 mm

Fyke Net

Sta 6 - Day - -
Sta 6 - Night - -

Total Night - -

Size Class 201-250 mm

Fyke Net

Sta D - Day 1 31.00

Sta D - Night - -

Total Day 1 31.00

Sept 76

No Wt

2 63.00

3 53.83
(16.158)

Nov 76
No Wt

3 70.33

1 63.00

3 70.33
(12.060)

1 111.00

1 111.00

March 77
No Wt

May 77
No Wt

July 77
No Wt

rzp ' (cont . )

- -
- -

- -

- -
- -

- -



Species: Coho Salmon <nauc rhyrzn hus ki: u th

Size Class 26-50 mm

Beach Seine

Sta 9 - Day
Sta 9 - Night

Total Day

Size Class 51-75 mm

July 76

No Wt

Sept 76

No wt

Beach Seine

Sta 3 - Day

Sta 3 - Night

Total Day

Pyke Net

Sta C - Day
Sta 3 - Night

Total Day

Size Class 76-100 mm

Beach Seine

Sta 5 - Day
Sta 5 - Night

Total Night

1 5.00

1 5.00

1 3.00

] 3.00

- - - - - - - - 1 7.00

- - - - - - - - 1 7.00

Nov 76

No Wt

'arch 77
No Wt

July 77
No Wt

May 77

No Wt

1 30.00

1 30.00

MU

- -



Species: Coho Salmon uncorhj '

Size Class 76-100 mm (cont.)
July 76 Sept 76

Fyke Net No Wt No Wt

Sta B - Day - - - -

Sta B - Night - - - -

Total Day - - - -

Size Class 102-125 mm

Beach Seine

Sta 5 - :ay - - - -

Sta 5 - Night - - - -

Total Night - - - -

Fyke Net

Sta C - Day - - - -

Sta C - Night - - - -

Total Day - - - -

Size Class 126-150 mm

Beach Seine

Sta 2 - Day - - - -

Sta 2 - Night - - - -

Sta 3 - Day - - - -

Sta 3 - Night - - - -

(con c. )

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

July 77
No Wt

1 6.80

1 6.80

- - - - 2 15.00 - -

- - - - 2 15.00 - -

****** ****

- - - 1 9.00

- - - - - - 1 9.00

- - - - 6 21.00 - -

- - - - 1 30.00 - -

- - - - 7 21.57 - -



Species: Coho Salmon l r'

Size Class 126-150 mm (cont.
July 76

Beach Seine No Wt

Sta 5 - Day - -

Sta 5 - Night - -

Sta 9 - Day - -

Sta 9 - Night - -

Sta 10 - Day - -

Sta 10 - Night - -

Sta 11 - Day - -

Sta 11 - Night - -

Total Day - -

SD
Total Night - -

,. : ( r n(J . )

Sept 76
No Wt

Nov 7(,

No Wt

March 77

No Wt

Fyke Net

Sta D - Day

Sta D - Night

Total Day

Total Night

- 1

- 1

May 77

No Wt

2 25.00

6 23.67

3 28.67

3 24.00

1 28.00

2 25.50

4 27.00
( 2.449)

27 22.58

(10.470)

20.00

20.00

n

July 77

No Wt

1

1

12.00

12.00

****

- -
- -

- -
- -



Species: Coho Salmon A rnrh> chas a tch

Size Class 151-175 mm
July 76 Sept 76

Beach Seine No Wt No Wt

Sta 2 - Day - - - -

Sta 2 - Night - - - -

Sta 3 - Day - - - -

Sta 3 - Night - - - -

Sta 5 - Day - - - -

Sta 5 - Night - - - -

Sta 9 - Day - - - -

Sta 9 - Night - - - -

Sta 10 - Day - - - -

Sta 10 - Night - - - -

Sta 11 - Day - - - -

Sta 11 - Night - - - -

Total Day

Total Night

- - - - - - - - 1 31.00

- - - - - - - - 30 33.30

(4.550)

Size Class 176-200 mm

Beach Seine

Sta 2 - Day -
Sta 2 - Night -

Total Night -

(cont.)

Nov 76

No Wt
March 77

No Wt

May 77

No Wt

1 34.00

7 35.43

3 31.00

13 32.62

3 30.00

1 31.00
3 26.67

July 7-

No W

1

1

50.00

50.00

- -
- -

- -



Species: Chum Salmon Oncorhynchu; keta

Size Class 26-50 mm
July 76 Sept 76

Beach Seine No Wt No Wt

Sta 2 - Day - - - -

Sta 2 - Night - - - -

Sta 3 - Day - - - -

Sta 3 - Night - - - -

Sta 5 - Day - - - -

Sta 5 - Night - - - -

Sta 9 - Day - - - -

Sta 9 - Night - - - -

Total Day - - - -

SD
Total Night - - - -

Nov 7r

No Wt

Size Class 51-75 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

"arch 77

No Wt

1 .90

1 .60

.83

5 .98

1 .90

11 .*90
(.121)

2 .75
(.212)

2

2

4

2

2

1.35
1.15

1.43

1.43

1.40

*ay 77
No Wt

1 .60

1 .60

July 77

No Wt

3

7
4

2.59
2.78



Species: Chum Salmoi Oncorhnchas keta (cont.)

Size Class 51-75 mm (cont.)
July 76 Sept 76 Nov 76

Beach Seine No Wt No Wt No Wt

Sta 10 - Day - - - - - -

Sta 10 - Night - - - - - -

Total Day - - - - - -

SD
Total Night - - - - - -

March 77
No Wt

1 1.40

6 1.39

(.112)
7 1.44

(.062)

May 77

No Wt

1 1.10

7 2.59
(.700)

5 2.44

(.767)

Size Class 76-100 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Total Day
SD
Total Night

July 77
No Wt

3.00

4.00

1.50

4.70

2.25
(1.061)
4.35

( .495)

- -
- -

- -
- -

- -
- -

- -
- -

- -

- -

_..j



Species: American Shad sc sat iIs.en:

Size Class 26-50 mm

Beach Seine

Sta 2 - Day
Sta 2 - Night

Sta 5 - Day

Sta 5 - Night

July 76
No Wt

Total Day

SD

Size Class 51-75 mm

Sept 76
No Wt

2 1.08

1 .15

? .77
(.537)

Beach Seine

Sta. 2 - Day
Sta 2 - Night

Sta 5 - Day
Sta 5 - Night

Sta. 9 - Day

Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

- - 4 1.76

- - 5 1.62

- - 7 1.71

4 3.40

1 2.50

- - - - 2 3.30

- - 1 3.09

Nov 76
No Wt

March 77
No Wt

May 77
No Wt

July 77
No Wt

- - - - - - - -
- - - - - - - -



Species: American Shad Alosa sapidissima (cont.)

Size Class 51-75 mm (cont.)

July 76 Sept 76 Nov 76
Beach Seine No Wt No Wt No Wt

Total Day - - 17 1.78 3 3.03
(.323) (.494)

Total Night - - - - 4 3.40
SD (.700)

Size Class 76-100 'Ti

Beach Seine

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

Total Day
Total Night
SD

-

1

3.90

3.90

8

13

10

1
25

1
56

6.15

6.11

6.05

6.35

6 97

6.35

6.43

(.445)

'arch 77

No Wt
May 77

No Wt.
July 77

No Wt

10.00

10.00



Species: American Shad A?,-'i di s>:; (cont.)

Size Class 101-125 un
July 76

Beach Seine N- Wt

Sta 3 - Day
Sta 3 - Night

Sta 5 - Day

Sta 5 - Night

Sta 9 - Day
Sta 9 - Night

Sta 10 - Day
Sta 10 - Night

Sta 11 - Day
Sta 11 - Night

- - 1 10.00

- - - - 1 12.00 - - 1 10.00

- - - - - 1 12.00

- - - - 1 10.00

6 8.00

Total Day
SD
Total Night
SD

- 9 8.89

(1.445)

- - - - 1 14.00

- - - - 2 13.00

(1.414)
- - - - 1 10.00

Size Class 151-175 mm

Beach Seine

Sta 3 - Day
Sta 3 - Night - - - - - 1 33.00

- - - - - 1 33.00Total Night

Sept 76
No Wt

Nov 76
No Wt

March 77

No Wt

May 77

No Wt
July 77

No Wt

- - -
- - - 4 '

mml



Species: American Shad Alosa

Size Class 176-200 mm
July 76

Beach Seine No Wt

Sta 11 - Day - -
Sta 11 - Night - -

Total Night - -

Size Class 201-250 mm

Beach Seine

Sta 11 - Day - -

Sta 11 - Night - -

Total Night - -
SD

Size Class 251-300 mir

Beach Seine

Sta 11 - Day - -
Sta 11 - Night - -

Total Night - -

Size Class 301-350 mm

Beach Seine

Sta 3 - Day - -

Sta 3 - Night - -

sapidissima (cont.)

Sept 76 Nov 76 March 77 May 77 July 77
No Wt No Wt No Wt No Wt No Wt

- - - - - - - - 1 61.00

- - - - - - - - 1 61.00

2

2

115.5

13.] 5~:

- - 4 79.30

- - 4 56.60

(10.116)

- - - 1 121.00

- - - 1 121.00

- - - 2 255.5



Species: American Shad Alosa sapidissima (cont.)

Size Class 301-350 mm (cont.)
July 76 Sept 76 Nov 76

Beach Seine No Wt No Wt No Wt

Sta 11 - Day - - - - - -

Sta 11 - Night - - - - -

Total Night - - - - - -

SD

Marct 77

No W

May 77 July 77
t No Wt No Wt

- - - 2 236.00

- - - 4 245.75

(14.974)

Species: Carp Cyprinus CarrT:

Size Class 26-50 mm
July 76

Beach Seine No Wt

Sta 10 - Day - -
Sta 10 - Night 1 .99

Total Night 1 .99

Size Class 51-75 mm

Beach Seine

Sta 5 - Day 1 3.55
Sta 5 - Night - -

Total Day 1 3.55

Fyke Net

Sta E - Night 2 3.71

Total Night 2 3.71
(2.149)

Sept 7;

No Wt
Nov 76

No Wt
March 77
No Wt

May 77

No Wt
July 77

No Wt

- - - - - - - - - -
- - - - - - - - - -



Species: Carp Cyprinus carpio

Size Class 350 am
July 76

Beach Seine No Wt

Sta 3 - Day - -
Sta 3 - Night - -

Sta 5 - Day 1 1384
Sta 5 - Night 1 1132

Sta 9 - Day - -
Sta 9 - Night 3 1893

Sta 11 - Day

Sta 11 - Night

Total Day

Total Night

1 1242

1
5

Species: Squawfish

Size Class 51-75 mm

Fyke Net

Sta E - Day
Sta E - Night

Total Night

1384
1610

(cont.)

Sept 76
No Wt

Nov 76
No Wt

March 77
No Wt o

9

- - - - - - 1

- - - - - - 1

- - - - - - 1

- - - - - - 1

- - - - - - 1

- - - - - - 1

- - - - - - 12

- - - - - - 3

ay 77
wt

2314

1625
1380

1652
1332

1016
759

2093
1157

Ptychocheilus oregone sis

July 76
No Wt

Sept 76
No Wt

Nov 76

No Wt
March 77 May 77 July 77

No Wt No Wt No Wt

- - - - 1 4.00

- - - - 1 4.00

July 77

No Wt

2 1558



Species: Squawfish Ptychocheilus

Size Class 76-100 mm
July 76

Beach Seine No Wt

Sta 5 - Day 8 7.63
Sta 5 - Night - -

Total Day 8 7.63

SD (1.640)

Fyke Net

Sta D - Day - -

Sta D - Night - -

Sta E - Day - -

Sta E - Night - -

Total Night - -

Size Class 151-175 mm

Beach Seine

Sta 5 - Day - -

Sta 5 - Night 2 34.00

Total Night 2 34.00
SD (5.660)

Fyke Net

Sta D - Day - -

Sta D - Night - -

Total Night - -

ore:;onensis

Sept 76

No Wt

(cont.)

Nov 70

No Wt

**********

March 77

No Wt
May 77

No Wt
July 77

No Wt

1

1

2

1

1

8.00

5.00

6.50

34.00

34.00

- -

- -

- -

- -
- -

- -

**********

- -

- -

I



Species: Squawfish P

Size Class 176-200 mm

Beach Seine N

Sta 3 - Day

Sta 3 - Night

Sta 5 - Day
Sta 5 - Night

Total Night

Size Class 201-250 m

Beach Seine

Sta 5 - Day

Sta 5 - Night

Total Night

Size Class 251-300 mm

Beach Seine

Sta 5 - Day

Sta 5 - Night

Total Night

July 76

o Wt

5 51.40

5 51.40

Ti

1

L

1

1

(cont.)

Nov 76

No Wt

'rE,'; ue r. '

Sept 76

No Wt

1 63.0

1 63.00

March 77

No Wt

May 77

No Wt

July 77

No Wt

118.00

118.00

267.00

267.00



Species: Squawfish Zt, choChE<7

Size Class 301-350 mm
July 76

Beach Seine No Wt

Sta 5 - Day - -
Sta 5 - Night 4 404.25

Total Night 4 404.25
SD (43.150)

Size Class 350 rmn

Beach Seine

Sta 5 - Day
Sta 5 - Night

Total Night
SD

Sept 76
No Wt

6 549.00

6 549.00
(244.67)

Species: Cutthroat Salrmo (larki

Size Class 201-250 mm
July 76

Beach Seine No Wt

Sta 5 - Day - -
Sta 5 - Night - -

Total Night - -

Sept 76
No Wt

Nov 76
No Wt

March 77 May 77

No 4t No Wt

- - 1 96.00

- - 1 96.00

(cont.)

Nov 76

No Wt

March 77
'.> wt

May 77
No Wt

July 77
No Wt

July 77

No Wt

- - - - - - - - -
- - - - - - - - -

..



Species: Cutthroat . ir 4 :' (cont.)

Size Class 301-350 mm
July 76 Sept 76

Beach Seine No Wt No Wt

Sta 11 - Day - - - -

Sta 11 - Night - - - -

Total Night - - - -

Nov 76
No Wt

March 77

No Wt

May 77

No Wt
July 77

No Wt

1 294.00

1 294.00

Species: Surf Smelt tjaprmeLa

Size Class 101-125 mm
July 76

Beach Seine No Wt

Sta 3 - DA - -

Sta 3 - Night - -

Total Day - -
SD

[VK a su.

Sept 76

No Wt

Size Class X26-150mm

Beach Seine

Sta 3 - Day
Sta 3 - Night

Total Night

Nov 76

No Wt

2 5.75

2 5.75
(.351)

1 18.00

1 18.00

"?arch 77

No Wt

May 77

No Wt
July 77

No Wt



Species: Surf Smelt riry 7U'.-.3 m count . )

Size Class 151-175 mn
July 76 Sept 76 Nov 76

Beach Seine No Wt No Wt No Wt

Sta 11 - Day - - - - 1 39.50

Sta 11 - Night - - - - - -

Total Day - - - - 1 39.50

Species. Eulachon Tha lr'ht hy

Size Class 126-15 nxn
July 76

Beach Seine No Wt

Sta 11 - Day - -
Sta 11 - Night - -

Total Night - -

Size Class 151-175 mm

Beach Seine

Sta 2 - Day - -

Sta 2 - Night - -

Sta 3 - Day - -
Sta 3 - Night - -

Sta 5 - Day - -
Sta 5 - Night - -

x
Sept 76

No Wt
Nov 76

No Wt

March 77
No Wt

1 15.00

1 15.00

- 21.00

- 1s 19.46

- 1 22.00

March 77
No Wt

May 77
No Wt

July 77
No Wt

May 77

No Wt
July 77

No Wt

-
-

-
-

-
-



Species: Eulachon Thu 1ic ,.,

Size Class 151-175 mm (cont.)
July 76

Beach Seine No Wt

Sta 11 - Day - -
Sta 11 - Night - -

Total Day - -
SD

otal Night - -

Size Class 176-200 mm

Beach Seine

Sta 3 - Day - -
Sta 3 - Night - -

Sta 5 - Day - -
Sta 5 - Night - -

Sta 11 - Day - -
Sta 11 - Night - -

Total Night - -
SD

t''.'f -. (conit.

Sept 76
No Wt

Nov 76

No Wt
March 77
No Wt

3 23.67
20 20.00

4 23.00

(1.391)
34 19.85

(2.862)

2

4

8

25.50

27.00

29.00

27.63
(1.472)

n7

May 77
No Wt

July 77
No Wt



U

U

Beach Seine

Sta 11 - Day
Sta 11 - Night

Total Night
SD

Size Class 101-125 mm

Beach Seine

Sta 3 - Day
Sta 3 - Night -

Sta 10 - Day -
Sta 10 - Night

Sta 11 - Day

Sta 11 - Night -

Total Night -
SD

Size Class 126-150 nmn

Beach Seine

Sta 11 - Day

Sta 11 - Night

Total Night

July 76 Sept 76 Nov 76 March 77 May 77 July 77
No Wt No Wt No Wt No Wt No Wt No Wt

- - - - - - - - - - 92 4.96

- - - - - - - - - - 92 4.96

(1.380)

- - 4 9.88

- 1 8.00

9 10.61

- - 14 10.22

(.640)

- - 1 8.00

- 10

- 11

8.93

8.85

(.280)

- - - - 1 16.00

- - - - 1 16.00

APPENDIX TABLE b5 Wonclurd)

Species: Longf in Smelt S; i r r t i z Kt y

Size Class 76-100 nn

1

i
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A, ; ndix Ta l, 14

Ae: 2lass, Number, Mean Wtiq:.t and Lengr;th Pr Inrividudl f(r Important
Nekton, Collected at Miller Sands, River Kilometre 39 March 1975 -
May 1976.

Pedmouth Chinook Starry Flounder
Chub Salmon

Age Class 1
Number 29 217 117

Weight (g) 5.1 5.1 5.9
Length (mm) 72.3 69.6 73.2

Age Class 2
Number 22 41 55
Weight (g) 15.7 30.2 46.7
Length (mm) 109.3 136.6 129.4

Age Class 3
Number - 3
Weight (g) - 72.5 45.5
Length (nun) - 187.0 171.3

Age Class 4
Number 5 - -
Weight (g) 77.3 - -

Length (mm) 194.0 - -

Age Class >4

Number 2 - -
Weight (g) 112.5 - -
Length (mm) 206.0 - -

Total
Number 58 259 175
Weight (g) 19.1 9.3 19.4
Length (mm) 101.4 80.7 92.5

2 50
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Appendix Table B7

Age Class, Number, Mean Weight and Length Per Individual for Important
Sands, River Kilometre 39. July 1976 - July 1977.

Nekton, Collected at Miller

Starry Flounder Threespine
Stickleback

Largescale
Sucker

Age Class 1
Number
Weight (g)
Length (mm)

Age Class 2
Number
Weight (g)
Length (in)

Age Class 3
Number
Weight (g)
Length (im)

Age Class 4
Number
Weight (g)

Length (im)

Age Class 4>
Number
Weight (g)
Length (mm)

Total
Number
Weight (g)
Length (im)

Peamouth
Chub

Chinook
Salmon

409
1.95

58.53

314
12.40

102.20

33

35.66
158.15

69
49.21

175 3C,

155
103.70
218.10

980
25.85

109.37

18
1.51

52.16

5

8.30
97.20

31
36.65

151.40

36
.48

33.69

147
.98

43.08

155
2.04

53.90

19C'
_.64

64.10

833

7.94
85.46

74

28.32
137.90

9

109.20
221.10

916
10.58
91.03

706
3.02

55.44

120
35.96

137.86

37

63.78
176.22

7

100.60
202.70

870
10.93
73.13

71
963.30
449.70

135
515.40
218.80

528
2.21

53.18
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Appendix Table B8

Nekton in order of mean annual abundance. Average weight, in grams, per individual measured
and expanded total weight of fish captured at Miller Sands. July 1976 - July 1977.

Species Total Beach Seine Fyke Net
No Wt Wt/Ind No Wt Wt/Ind No Wt Wt/Ind

Peamouth 3219 47055 14.6 2784 37634 13.5 434 9419 21.7
Chub

Chinook 2205 15235 6.9 2191 15180 6.9 14 44 3.9
Salmon

Starry 1992 12559 6.3 1984 12502 6.3 8 57 7.1
Flounder

Threespine 1020 1787 1.8 862 1344 1.6 158 442 2.8
Stickleback

Largescale 237 76489 322.7 231 74891 324.2 6 1589 266.4
Sucker

Staghorn 218 1870 8.6 161 1447 8.9 57 424 7.4
Sculpin

Prickly 125 1441 11.5 111 1079 9.7 14 362 25.9
Sculpin

Longfin 118 935 7.9 118 935 7.9 - - -
Smelt

American 111 2298 20.7 111 2298 20.7 - - -
Shad

Coho 73 1894 25.9 68 1843 27.1 5 51 10.2

Eulachon 47 1003 21.3 47 1003 21.3 - - -

Chum Salmon 43 74 1.7 43 74 1.7 - - -

Squawfish 32 5793 181.0 28 5742 205.1 4 51 12.7

Carp 27 39033 1445.7 25 39025 1561.0 2 7 3.7

Surf Smelt 4 69 17.3 4 69 17.3 - - -

Cutthroat 2 390 195.0 2 390 195.0 - - -
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APPENDIX TABLE 89

Macroinvertebrate, Number of Individuals Captured in all Replications at Miller Sands, Oregon.
March 1975 - May 1976

March 1975

STATION 12

Grab I

Organism No. Weight

Corophium salmonis
Chironomidae
Nematoda
Oligochaeta
Corbicula
Anisogammarus
Agnatha
Gastropoda
Eohaustorus
Plecoptera

Total Organisms
Composite Wet Wt.
Total Biomass

Grab 2

No. Weight

78 0.1772 3i 0.0680
1 -
1

1 1
1
1
1

81 37
0.0054
0.1826

0.2236
0.2916

Grab 3

No. Weight

Grab 4

No. Weight

37 0.0642 35 0.0758
1-

1
1

1

41

5
1

1

42

0.0003
0.0645

0.0083
0.0841

Grab 5
No. Weight

2

3
2

2

9

0.0144
0.0144

STATION 2

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda
Neomysis mercedis
Gastropoda
Ostracoda
Anisogammarus

Total Organisms
Composite Wet Wt.
Total Biomass

42

152
6

2
2
1

0.0323 52
0.1080 155

1
4

1

205

0.0616

0.2712

213
0.0044
0.1447

34

175

2
2
2

0.0462 70
0.4377 354

2

14
1

415
0.0397
0. 3725

0.1041 63
0.8551 361

2

6

432441
0.0135
0.4974

0.0909
1. 0501

Gratl
No. .e

96 i.

15
1

17

13 0.

I

143
-J

0.
0.

0.0886
0.8395

89
846

1
13
1

0.
2.

E

1
1
1

953
0.1063
1. 0344

0.
2.

I



STATION

Grab 1
Organism No. Weight

Grab 2
No. Weight

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. Weight

Corophim salmonis
Oligochaeta
Polycheata
Corbicula
Chironomidae
Nematoda
Gastropoda
Neomysis mercedis

Total Organisms
Composite Wet Wt.
Total Biomass

N

Corophium salmonis
Oligochasta
Polycheata
Corbicula
Chironomidas
Gastropoda
Memertea
Nematoda
Ephemeroptera
Anisogammarus
Nomysis mercedis

80
51
1
3
2
4

141

0.1916 31
0.0910 29

0.0496 41
0.0779 19

4
2
1

67

0.0158
0 .2984

2
1

63

0.0143
0 . 1418

0.0858 67
0.0300 53

0.1415 42
0.0891 88

6
2

4

3
1
2
1
1

132
0.0026
0.1184

138
0.0520
c, . 2826

0.0766 40
0.1333 80

3
3
1

127

0.5110

o .7209

STATION

370
706
1

15
51
1

0.6507 514 0.8250 315 0.6727 192 0.2950 241 0.4819 307
1.1633 418 0.8332 560 1.4318 496 1.1659 606 1.1090 467

4 1 3
22 10 25 16 21

0.1962 15 50 0.2456 31 51 0.2115 28
1
5
7

0.5388
3
4
1

1
20
5
2
1

3
0.3920 17 0.5265

1

Total Organisms 1053
Composite Wet Wt.
Total Biomass

Gri
No.

N

U,

676
0.1612
2.1714

947
0.2744
2.4714

4

2

774
0.1914
2.5415

940
0.1726
2.0255

829

0.1074
2.5363



Grab 1
Organism No. Weight

Grab 2
No. Weight

STATION 10

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. Weight

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Gastropoda
Nematoda
Neomysis mercedis
Anisogamiarus

Total Organisms
Comosite Wet Wt.
Total Biomass

OCorophium salmonis
Oligochaeta
Chironomidae
Nematoda
Corbicula
Gastropoda
Arisogamnarus
Neaathes mercedis

370
269
13

2
4

1
1

656

o.6507 514
0.4772 365

17
3

0.5077 3
1

0.8250 456
0.6281 320

9
6

0.5944 -
2

0.8568 569
0.6374 437

9
7
2

1.0423 393
0.9672 246

19
3
1

0.5774 550
0.4392 395

3
7
1

1

904
0.0719
1.7075

793
0.0348
2.0823

1024
0.0220
1.5162

0.1759
2.1854

662 956
0.0582
1.0748

STATION 11

327
3

1
25

0.4481 257
2
2

3

0.3819 249 0.3862 206 0.3833 325
2 - 3

2
1

5

1

2
2

2
1

0.4599 186
1

3

Total Organisms
Composite Wet Wt.
Total Biomass

No.

356
0.0067

0.4548

264
0.0163
0 . 3982

254 212
0.0647
0 .4509

335
0.0331
().4164

190
0.0427
().5016

I



r.

Grab 1

No. WeightOrganism

Corophium salmonis 1352

Oligochaeta 674

Corbicn ia 5
Chirii ds 20

Grab 2
No. Weight

0.5459 1304 1.3235 9
0.9682 496 0.8056

7
6

STATION I

Grab 3
No. Weight

906 0.5678
40 0.1037
1
1

1

Total Organisms 2052
Composite Wet Wt.
Total Biomass

1813
0.0907
1.6048

0.0523
2.1824

948
0.0034
0.6749

Grab 4 Grab 5
No. Weight No. Weight

11 0.0092 7 0.0075
-1
1 0.0030 -

12 8

0.1122 0.0075

P~i.y ~

Gr<

No.

6

1

7

OC

O

C

C
N
N
N
A



Grab 1

Organism No. Weight
GraL 2

No. Weight

MILLER SANDS
Benthic Samples

May 1975

S':'ATIuN

Grab 3
No. Weight

Grab 4
No. Weight

GraL 5
No. Weight

Corophimn salmonis
Corbicula
Chironomidae
Oligochaeta
Nematoda
Cladocera
Osmerdae

Total Organisms
Composite Wet Wt.
Total Biomass

0 Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda
Neomysis mercedis
Nemertea
Aquatic insect

Total Organisms
Composite Wet Wt.
Total Biomass

65 0.1863 22 0.0684 63 0.1907 62 0.2130 60
1- 2 -

10 0.0006 7 6 11 9
1 3 2
- 1 0.0005 -

-
- - -

76 30
0.0005
0.1874

4
1096

16
172
28
4

1.8088 880
24

0.9612 180
<0.0020 20

2
1

1320 1107
0.0316
2.8036

0.0010
0.0694

74
0.0027
0.1939

STATION '

0.8092 1208 1.7532 740
16 16

0.0400 280 1.0632 160
<0.0020 16 <0.0020 12

0.4070
0.0593

0.0316
1.3491

7079

0.0089
0.2219

2

0.8968 708
8

0.6212 86
<0.0020 12

0.1674 57
1

10

68
0.0005
0.1679

12
1.6120 1220

8
0.6228 176

<0.0010 12

4
1 0.0723

1520
0.0092
2.8276

933
0.0180
1.6103

816 1428
0.0214
2.2575

Gray
No. W

C

2.

0
<0

0
2



STATION I')

Grab 2 Grab 3
No. Weight No. Weight No. Weight No. Weight No. Weight No.

Gr

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae

,A, t r ji><> a

Nematodes
Anisogamarus

Total Organisms
Composite Wet Wt.
Total Biomass

73
231
10
3'.

4

5

353

0.2134 56
0.3224 190

13
29

<U.0005
6
4

298
0.1427

.6790

0.1579 116
0.3487 161

7
0.0132 22

<0.0005
4
5

315
0.6751
1.1954

0.3768 85
0.3448 202

20
27

<0.0005
5
6
1

0.2654
0.3368
0.1130
0.0172
0.4680
<0.0005
0.0033

346

0.3125

1.0346 1.2042

54
167
6

43
3
1

274

0.1644 82
0.2535 144

6
0.0162 27

3
<0.0005 6

268
0.1590

.5936

STATION i1

Corophiu salsonis
N Oligochaeta

Corbicula
Chironomidae

2 ''a t tropoda
Nematodes

0 Ostrood
U ,m, i i cat Larva

Total Organisms
Composite Wet Wt.
Total Biomass

77
151
42
17
1
2

290

0.2006
0.3526
0.0658

<0.0005

530
112
32
18
2

0.1172
0.2820
0.4292

2 <0.0005

696
0.0136
.63 31

620
139
19
27

808
0.1159

.9448

0.1345
0.2947

0.0497

60
114
22
15

1
3 <0.0005

215
0.0107

.4901

0.1370
0.2573

0.0565

2 <0.0005

1

0.0173

.4686

Organism
rab 1

36
99

19
16

1
2

0.0622
0.2500
0.0611

<0.0005

37
37
25

17

1
3

1

174 120
0.0230

.3968

p
0

Grab 4 Grab 5

.... I



STATION 5

Grab 1
No. Weight

Grab 2
No. Weight

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. Weight

Corophium salmonis
Oligochaeta
.. JaJicula
Chironomidae
Nematodes
Pol ychauta
Aquatic insects
*astropoda

Neomysis M.
Platyhelminthes

1320
8

136
8
8
8

2.6100 1452
8

0.5012 144
<0.0020 12

12

4

4
2.1344 1168

8
0.3740 136

<0.0020 12
8

8
1.4852 1104

8
0.6824 160

<0.0020 16
8

4.0172

4
4

Total Organisms 1488
Composite Wet Wt.
Total Biomass

Corophiuau salmonis
Oligochaeta
Corbicula
Chiroromidae
Gast ropoda

Nematodes
Lamprey
Polychaeta
Niemertea
Meomysis M.
Anisogamarus
Osmericdc Larvae

Total Organisms
Composite Wet WT.

87

360
21
24
1
9

1632
0.5500
.! . 6612

0.1872
6.7148

0.3133 106
0.3716 514

24
0.0611 15

0.0005 6
1

1336
0.4036
2. 5732

STATION

1312

0.3926 32 0.1198 37
0.6388 121 0.1473 391

1 12
5 15

4
0.0005 3 0.0005 3
1.5655 - -

1
1
1

502 666

1992

0.1900
1 .6872

0.1011 33
0.3944 354

21
16

1.7400 -
0.0005 10

1060

0.1972
3.5360

0.1385

0. 2813
0.0336

0.0005

1

1

165 464
0.7149 0.0445 0.1564

434

N"
I-'

48

521
33
22

1
5

2

6

648
0.0355 C

Organism
Gr

No.

1.1136
0.0304
0.3512

<0.0020

4
1808

20
132
12
12

2.9716
0.0276
0.3376

<0.0020

2
974
8

64
2

10

4

0.0502



Grab 1
No. Weight

Grab 2
No. Weight

STATION . I

Grab 3
No. Weight

118 0.2683 12 0.0248 16 0.0341
Corophi.ui sa1sonisOligochaeta
Corbicula
Chirunomids
(;dst roj-oda
Anisogawmarus

3
3
1
2
1

0 0.0170
2 0.0005

2
8 0.0382
4

Grab 4
No. Weight

3 0.0038

8
8

0.0235
0. 0017

Grab 5
No. Weight

7 0.0104

3
4

0.0026
0.0005

Total Organisms
Composite Wet Wt.
Total Biomass

N)N
W. 

.

C

C

C

Cc

M

P

N
N

Organism

128
0.1269

.3952

Gral
No. 4

2

8
1

23

0.0175
.0598

30
0.0048
.0771

19 14

.0290

11

.0135



7
MILLER SANDS

Benthic Samples
July 1975

Grab 1
No. Weight

Grab 2
No. Weight

STATION 12

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. Weight

Corophiumn salmonis
Oligochaeta
Corbicula
Chironoaidae
Polychaeta
Nemertea
Anisogaarus

Total Organisms
Composite Wet Wt.
Total Biomass

23
4
3

12

0.0351 16
1
9
7
4

0.0238 22 0.0298 25 0.0259 27
2 -

0.0190 9 0.0104 3 0.0005 5
0.0005 11 0.0016 2 1

1

0.0524 18
1
6
8
2

22 0.0593

42 37
0.0073
0.0424

45
0 . 0034
0.0467

52
0.0064
0.0482

35

0.0862

36

0.0610

STATION

Corophiumi salmonis
Oligochaeta
Corbicula
Chironomidae
Nwmtoda

Polychaeta
Vemertea
Nbomysis m.

Total Organisms 1100
Ooqspoite Wet Wt.
Total Bilmass

12
1036

16
36

0.0100
0.5044
0.0220
0. 4112

112
1756

16
252

0.1016 44 0.0126 104
0.3276 1684 0.4208 2160

4 4
0.0224 20 0.2084 8
0.0020 24 40

4

0.1372 26
0.6920 1132

14
6

0.0150 56
0.2582 2824

4
0.0908 12

28

4 0.0406
2

2136 1776

0.9476

2324
0.0020
0.6438

1184
QJi 7k
0 . b468

2924
0.0022
0 .4068

Organism

C

C
c

Nb

Gra
No.

; c
0]
Pc

0.4536



STATION

Organism

Corophium salsonis
Oligochaeta
Polychaeta
Chironomidae

a,tro>poda

Corbicula
Nematoda
Nemertea

Total Organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

1
297
1
4
1

Grab 2

No. Weight

0 0.0095
0.3975 517 0.2624

0.5800

304

76
1
3
3
2

615
0.0352
1. 0127

9,2174
0.0088

0.0427

0.0039
0. 5447

Grab 3
No. Weight

5 0.0096
563 0.3977

6

Grab 4
No. Weight

752

9,9287 20

6 0.0216
7
2

590

4
0.4584 168

1
0.2540 5

1
4

776
0.0070
1 . 3646

179
<0.0020

0.7144

Grab 5
No. Weight

Grai.
No. w

0.1564 1400
4

0.0418 20

12

1436
0.0031
0. 2013

STATION

Torophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae

, , U ->da

Nematoda
Neomysis mercedis

Total Organisms
Composite Wet Wt.
Total Biomass

84
57

1
9
1
2
1

155

0.0796 125 0.1221 94 0.1028 104
0.0394 138 0.0674 102 0.0328 160

0.0060

0.0707

1
5
3
2

5

0.1163

274
0.0041
0. 1998

3 0.1004
1

205
0.0192
0.3150

4
1
1
2
1

0.1634 81
0.0976 128

0.462

273
0.0085
0.2445

2
4
5
2

0.0975 93
0.0869 132

0.1243

222
0.0101
0.7331

1
1
3

230
0.0189
0.3276

Gri
C
C

r.

0
0

O0;

Pi
Ni

N

<0
u



Grab 1

No. Weight
Grab 2

No. Weight

STATION j')

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. Weight

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
,, st ropoda

Nematoda
Neomysis mercedis

Total Organisms
Composite Wet Wt.
Total Biomass

76
260

12
3
4
10

365

0.0851
0.1170
0.0652

0.2276

<0.0005

0.4954

87
388

7

4
5

18

509

0.0855 64 0.0544 41
0.1371 403 0.1466 197

3 -

0.1639
14
5

13

502
0.0071

0.3936

0.0151

0.3176

0.1015
2
3
5

0.0540 75
0.0936 246

5
1

0.1255 5
3

248

0.0540 57
0.0956 71
1.1683 4

1
0.1205 15

12
1

162335
<0.0005

0.2736

<0.0005

1.4389

STATION 11

Corophium salmonis

Oligochaeta
Polychaeta
Qorbicula
Chironomidae
Nematoda

Nemertea
Aeomysis mercedis

Total Organism
Composite Wet Wt.
Total Biomass

145
34

2
2
1
12

197
0.0014
0.1332

0.1224 148
0.0094 34

2

5
2
1

192
0.0620

0.2506

0.1554 220 0.2331 108 0.1088 133 0.1851 86
0.0332 46 0.0548 48 0.0366 44 0.0830 16

5
5
6

10
2 0.0496
1

295
0.0183

0.3558

1

8

1

5
4
6
1

193169
0.0017

0.1471

0.0870

8
2
6
1

119
0.1004

0.4555

Organism
Graf

No. w

u

u

0



rare

(J

(-

Organism

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae
Anisogasmarus

Tbtal Organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

Grab 2
No. Weight

STATION

Grab 3
No. Weight.

52 0.0642 21 0.0244 65 0.1214
3
1
8
10

74

1

0.0083 7 0.0185

29
0.0038
0.0763

2

3
2
4

76
<0.0005

0.0434

Grab 4
No. Weight

5 0.0054

7 0.0131
1

13
0.0076
0.1290

*0

23
<0.0005

0.0190

62
0.0017
0.0327

Grab 5 Gr
1o. Weight No.

8 0.0087 54

1
1
11 0.0223 7
3 -

J

<C

N

C

C

CC

N



MILLER SANDS
Benthic Samples

August, 1975

STATION 12

Grab 1
Organism No. Weight

Corophium salmonis
Corbicula
Chironomidae

(Aquatic insects)
Cladocera
Neomysis mercedis

Total organisms
Composite Wet Wt.
Total Biomass

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula ,
Chironomidae

(Aquatic Insects)
Nematoda
Gastropoda
Nemertea
Anodonta

23 0.0447
6

Grab 2

No. Weight

29 0.0572
3

6

29

33
54
2

38
0.003
0.0480

0.0645
0.0268

2

Grab 3
No. Weight

24

3

1
1

29
0.0025
0.0597

0.0528 23

3

1

27

0.0028
0.0556

Grab 4
No. Weight

0.0362

Grab 5
No. Weight

33
5

4

42
0.0048
0.0410

0.0575
0.0225

2

42
0.0009
0.0809

STATION 2

53 0.0111

8
5

0.0179

10 13 0.0058

1 0.7876

17 0.0632
4 <0.0005
1 0.0702

21
4

0.0938

23 0.0071

8

8
0.0276

<0.0005

1
1

Total organisms
Composite Wet Wt.
Total Biomass

33
<0.0005
0.0295

Grab
No. Wi

35
5

)

0

36 0

91
0.0050

0.0963

66

32
17

[.

40
0.0046
0.9261

39
0.0008
0.1004

86
<0.0005
0.0357

I
(

0

[).



STATION 5

Organisms

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae

(Aquatic insects)
Nematoda
Gas tropoda
Neomysis mercedis
Insect larva
Oueridae larva

Total organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

55
107

1

7

5

2

177

0.1168 75
0.0656 231

2
3

<0.0005
5

19
1

Grab 2
No. Weight

0.1557
0.0482

0.0115

<0.0005
1. 5277

Grab 3
No. Weight

55
316

1

1
1

0.0884 39
0.1141 138

2
1

1 0.0162
2 <0.0005

2 0.0052

2
14

Grab 4
No. Weight

0.0501
0.0468

Grab 5
No. Weight

81 0.0891
497 0.1345

2
5

<0.0005
15
22

12.1292

0.0221

1

336
0.0208
0.2037

397
0.0080
1.7818

196
0.0057
0.2301

623
0.0099
0.1073

0.0010
12.3759

STATION 3

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae

(Aquatic insects)
Nematoda
Cladocera
Neomysis mercedis
Nemertea
Osmeridae Larva

Total organisms
Composite Wet Wt.
Total Biomass

12
810
2
4

26

50
2
2

2

910

0.0148
0.1609

<0.0005

1024

44
56

4
4
4

1136
0.0577
0.2339

0.0900

<0.0005

13

1016
7

0.0242 20
0.3876 960

8

15
11

20
48

24

0.0994 1072
4
4

e0.0005

2 0.0380

1064
0.0140
0.1045

28
56

4

1156
0.0361 0.0209
0.4859 0.1208

1192

N

ID

Grab
No. I

62
623

6
2

7

8

1

709

N
-J
0

0.1131

0.0326
<0.0005

(

8
1008

4

32

<60

4

1116
0.0137
0.1599



STATION 10

Grab 1

No. WeightOrganism
Grab 2

No. Weight
Grab 3

No. Weight

Grab 4

No. Weight
Grab 5

No. Weight

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae

(Aquatic insects)
Gastropoda
Nematoda
Cladocera

Total organisms
Composite Wet Wt.
Total Biomass

42

527

1

5
3

21

599

0.0264 21
0.1719 235

2
0.0149 -

0.1738
<0.0005

5
3

9

0.0144
0.0593

<0.0005

275
0.0026
0.3901

30
241

2
1
9

0.0144 30 0.0124 34
0.0702 294 0.0693 354

2 1

0.0451

283
0.0082
0.0824

5
2

8
1

346
0.0005
0.1282

0.0223
6
i

13

396
0.0038
0.1055

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae

(Aquatic insects)
Gastropoda
Nematoda
Cladocera
Neomysis mercedis

Total organisms
Composite Wet Wt.
Total Biomass

46
31
10

4

1
1

11

104

0.0400
0.0049
0.0046

'0.0005

I

0.0058
0.0558

53

38
2

10

0.0583
0.0083

0.0572

5
1

1

110

62

50
1
3

5
1
9
1

STATION 11

0.0574 53
0.0084 47

3
0.0276 1

4
0.0531

<0.0005

132
0.0056
0. 1294

4
5

117
0.0022
0.1492

Grai
No.

NI

0

0.0101
0.1232

X0.0005

43
352

4

4
1

25

430
0.0070
0.1392

0.0455
0.0134

0.0574
0.0165

0.2048
<0.0005

30
2
1

59
68
2
1

3

11

1

2
1

1

145
0.0170
0. 2962

37

0.0056
0. 0645



STATION SI

Organism

Corophium salmonis
Oligochaeta
Polychaeta
Corbicula
Chironomidae

(Aquatic insects)
Cladocera

Total organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

5 0.0078

6 0.0049

1
1

<0.0005
0.0]32

Grab 2
No. Weight

6 0.0408

3 0.0006

9
0.0006
0.0420

Grab 3
No. Weight

9 0.0204

1

Grab 4
No. Weight

3

13 0.0054 17

8 0.0013 1
_ 2

2331

0.0024
0.0295

0.0053
0.0053

Grab 5No. Weight

2 0.0020

1 0.0022
2

1

6
0.0005
0.0047

N

Gr
No.

8

8
13



MILLER SANDS
Benthic Samples
September - 1975

Grab 2
ND. /Weight

Grab 3

No./Weight

Grab 4
No./Weight

Grab 5
No./Weight

STATION 12

Corophium salmonis
Corbicula

Bottle #1
Bottle #2

Cladocera
Bottle #1
Bottle #2

Chironomidae
Bottle #1
Bottle #2

Copepod
Neomysis mercedis
Total Organisms
Composite Wet Wt.

TGtal Biomass

89 0.1589 106 0.2064

2 0.1008 3 0.1042

79 0.1386 112 0.1547

4 0.0900

1

1
11031

0.2597

0.0005

0.3111

84

6 0.1218

97 U.1::29 1

1
5

4

1

1

1

119
0.0005

0.2291

109
0.0005

0.2770

0.0005
0.0208

12
0.0005

0.1547

STATION 2

Oligochaeta
Chironomidae
Nematoda
Corophium salmonis
Corbicula
Nemertea
Cladocera
Polychaeta
Neomysis mercedis
Gastropoda
Odonata
Ephomeroptera
Total Organisms
Composite Wet Wt.
Total Biomass

835
81
82
49
12
3

4

0.5727

0.1634

0.0602

824

84
81
28

2

0.5461 764

0.1351 108
76

0.0342 38
4
2

0.4098

0.1556

0.0544

4
4

860
80

56
32
8

2
2

0.4922

0.1122

0.0392

<566
78
74

28
4
2

2

0.3252 75.
0.1174 9

5.
0.0336 4(

4

2 0.1536
1
1

1068

0.1542
0.0080

1019 1000
0.0276 0.0052 0.0126
T. .77= 0.6324

1042
0.0028
0 .8000

754
0.0086
0. 4848

Grab 1
No./WeightOrganism

Gr,
No.

94'

1



STATI')N S

Grab 1

No./Weight

Grab 2

No./Weight

grab 3

N')./Weight
Grab 4

No./Weight

Oligochaeta
Corophium salmonis
Neinatoda
Chironomidae
Corbicula

Polychaeta
Cladocera
Nemertea

Total Organisms
Composite Wet Wt.
Total Biomass

911
205

80
16
9
2

0.4974 2306
0.2608 156

154

26
8

10
2

1223

.7462 842
S.1902 202

138
4
16

2

1662
0.0233
0.7815

U.4606 647
0.2770 110

75
12

2
3
1

12U4
0.0972
1.0336

852

0.0376
0.7752

0.4322 1004
0.1826 152

180
8

14
8

(.0271

0.0043
0.6856

6
2

1374

STATION 3

uligochaeta

Corophium salmonis
Nematoda
Chironomidae
Polychaeta

Corbicula
Cladocera
Gastropoda
Neomysis mercedis

Total Organisms
Composite Wet Wt.
Total Biomass

670
138

20
8
3
7

5

851

0.1517 440
0.1420 122

13
8
6

0.0040 4
3
4

1

601
0.0072
0.3049

0.0884
0.1104

0.0058

0.5826
0.0126

0.0142
0.8140

409 0.0731 856
98 0.1099 171

27 61
3 7
1
1
5

2 0.0587

546

9
3
4
6
1

1118
0.0018
0.2435

0.2144 923
0.1447 172

35
10
4
3

0.0779

0.0162

0.0292
0.4824

2

<2

1151
0.0101
0.5014

Organisms
Grab 5
No./Weight

0.5034
0.2010

11.
0.0270
0.7314

0.2168
0.1895

3

0.0850



Grab 1
No./Weight

raL 2
ND./Weight

Grab 3

ND. /Weight
Grab 4

No./Weight
Grab 5

No./Weig ht

Oligochaeta
Corophium salmonis
Nematoda
Chir-nomidae
Corbicula
Gastropoda
Cladocera

Total Organisms
Composite Wet Wt.
Total Biomass

348
77
11

1
2
1
2

442

0.0833
0.0436

0.0563

205
77
3
2

1
1

289
<0.0005
0.1837

0.0418
0.0792

0.0042

<0.0005
0.1257

372
84
22

2
4
2
3

489

0.0759
0.0718

491
69

13
3

1

0.1084
0.0487

286
80

3
6

0. 0605
0.0511

0.0179 2 0.1335 1 0.0533

579
0.0013
0.1669

1
379

0.0008
0.2914

0.0061
0.1710

STATION 11

Oligochaeta

Corophium salmonis
Nematoda
Chironomidae

Corbicula
Polychaeta
Gastropoda

Odonata
Neomysis mercedis
Cladocera
Platyhelminthes

Total Organisms
Composite Wet Wt.
Total Biomass

228

41
41
31
8
7
1
2

1
360

0.0460 314
0.0517 66

43
0.0468 31

7
4
1
1

467
0.0254
0.1699

0.0707 164
0.1010 163

32
0.0589 2

2
4

0.0362

1

358
0.0201
0.2869

0.0343 385
0.1755 147

36
3
2

0.0793
0.1334

3

1
1

578
0.0043
0.2141

393
77
30

3
3

<2
3
1

1

516

0.0918 1'
0.0879 1

0.3239

31
0.0075 0.0445
0.2202 0.5481

Organisms
GI

Nu .

1

4.

STATION' ]



gi'xr ON S~i

Organisms

Corophium salmonis
Corbicula

Bottle #1
Bottle #2

Cladocera

Chironomidae
Oligochaeta
Gastropoda

Total Organisms
Composite Wet Wt.
Total Biomass

Grab 1
No./Weight

18 0.0194

1
1 0.0020
4
1

25

<0.0005
0.0219

Grab 2
No./Weight

9 0.0087

3 0.319u

2

2 0.0005

16
<0.0005

0.3287

Grab 3
No./Weight

63 0.0826

3 0.0015

66

0.0841

Grab 4

No./Weiyht

96 0.1009

9 0076

4

109
<0.0005
0.1090

Grab 5

No./Weight

33 0.0497

3 0.0998

2

1

1 0.0353
40

-0.0005

0.1853

r

J1

00;
01:
P0:
Col

Gan

Nc
AnI

.. wry



MILLER SANDS
Benthic Samples
November 1975

STATION

Organism

Corophium salmonis
Oligochaeta
Corbicula fluminea
Gastropoda
Anisogammuarus
Chironomidae

Total Organisms
Composite Wet Wt.
Total Biomass

-J

Corophium salmonis
Oligochaeta
Polychae ta
Corbicula fluminea
Chironomidae
Gastropoda
Nematoda
Neomysis mercedis
Anisogawaru;

Total Organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

687 0.8655

11 0.0082
7 0.0102
1

Grab 2

No. Weight

477 0.4474
25 0.0284
14 0.5854

Grab 3 Gran' 4

No. Weight No. Weight

47 0.0602 998

1 0.0005 22
2
4

1.0796 1412
6

0.2000 (6)25*
2

2rab 5
No. Weight

1.6133 4

0.0477

Grate

No. Wt A

463 0.4
1

13 0. 3
2

1

706 516
0.0026
0.8865

48

1.0612

1024

0.0607

STATION

168 0.1700 183 0.2580 114 0.1416 214
907 0.7902 841 0.8239 884 0.3529 1022

1 -

14
63
1

27

1

0.0308
0.1444

<0.0005
0.0115

10
48

1
32

0.0031
0.2032

6
18
2

14

- 26

- 44

0. 3096 2
- 30

1452
0.0041
1.2837

479
0.0098
1.6708 0.

0.2634 250 0.3888 142 u.1a
1.0802 910 0.7542 754 0.5

0.0970
18
34

20

- 14

0.1080 22 0.

- 16

1 0.0044

1182 1116
0.0166
1. 1640

1038
0.0054
1. 2980

1338
0.0258
0.8299

1232 948
0.0062
1.42572

H
N

Co
01
Po
Co

Nei
14f,(

0,0314

1 .4720 0 .



STATION '

Organism

Corophium salmonis
Oligochaeta
Corbicula fluminea
Gastropoda
Hydra
Nematoda

-4 11 :(-ta

Total Organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

577

38
13
1
1

0.524>

0.0184
0.0103

Grdb 2
No. Weight

4.35 U. 4717
89 0.0368
18 0.0071

Grab 3
No. Weight

505 0.4078
26 0.0178
14 0.0072

No.

473

6
19

Grab 4

Weight

0. 4977

0.0035
0.0200

- 1

5

1

630
0.0021
0.5554

549 545
0.0181
'). 5337

498
0.0072
0. 449 0

<0.0005
0.5217

Grab 5
No. Weight

387 0. 3950
89 0.1004
18 0.0143
1 0.9875

4 -

499

<0.0005
1 .4977

STATION '

.'Corophium salmonis
Oligochaeta

Polychaeta
Corbicula fluminea
QCironomidae
Gastropoda
Mematoda

Total Organisms
Composite Wet Wt.

308 0.2638 391 0.2968 328 0.3853 340
73 0.0540 182 0.0898 147 0.1144 246

13
2

3
1

0.0385 14
2

3

0.0655

0.0331

18 0.0230 11
2 - 4

- 1

- 1

400
0.0034
0.3597

0.4765 368
0.1826 109

1
0.0127
0.0097

16
3
3

- 1

- 1

594
0.0036
0.4888

495 602
0.0051
0.5278

<0.0005
0.6820

501

0.2778 185 0
0.0708 50 0.

0.0454

0.0733

0.0042
0.4715

9

1
3 0.

248
C.

0.

Grab
No. We

572 ,
32 C.
26 0.

1

631

I



Organism

Corophium Salmonis
Ologochaeta
Corbicula
Gastropoda

Chironomidae
Polychaeta
Nematoda

Total Organisms
Composite Wet Wt.
Total Biomass

Grab 1
No. Weight

272

20
11
1
2

0.2784

0.0045
0.0375

0.0119

Grab 2
No. Weight

349
14
7

1
1

0. 3696
0.0040
0.0778

STATION I

Grab 3
No. Weight

372
51
5
2

0.3423

0.0144

0.1964

6 0.0093 10 0.0302
1
2

306
0.0101
O. 3424

443
0.0091
0. 4698

Grab 4
No. Weight

251
36
6
2

300
0.0069
(. 5902

0.1964
0.0104
0.0106
0.0230

5 0.0122

429

0.0122
0. 2648

Grab 5
No. Weight

349 0.3762
61 0.0152
10 0.3028

9 0.0303

630

0.7254

STATION l

0. Corophium salmonis
0. Corbicula

Chironomidae
0. Gastropoda

Eohaustorius
0. Washingtonianus

Polychaeta

Total Organisms
Composite Wet Wt.

0. Total Biomass

42
7
1
1

0.0485 51
1

0.0530
<0.0005

1

67
4

72

0.0655
0.0129

29

2
0.0242
0.2713

20
3

23

0.0248
<0.0005

1 0.0028

23
1
1

1
11 0.0007

52 52 32 27

0.0535

Gr
No.

400
213
5
3

(
(
I
C
C7

2

0.0055

0. 0540 0 .0812 0 .2962 0. 0253



r
Organism

Corbicula
Corophium salmonis
01ligochaeta
Polychaeta
Chironomidae
Gastropoda

hj 1rioitera

Lamprey
Nematoda

Grab 1
No. Weight No

4 0.0069 17
6

Grab 2

Weight

STATION :;I

Grab 3
No. Weight

0.0049 21 0.0204
0.0057 603 0.7751

292 0.2312

1 0.0591

7 -
1

Grab 4
No. Weight

9

597
1165

1
15

0.8025
1. 3061

1 .
1 0.0303

Grab 5
No. Weight

12

778
1283

- 1

- 13

1

0.0143
0. 8290
0.9037

- 14

1
Total Organisms
Composite Wet Wt.
Total Biomass

23

0.0069

Gra
No .

6
607

1162

925

0.0106

1789
0.0156
1.1014

2089
0.0297
2.1686

0.0084
1. 7554

1789

N

C
C
C

N
G

4



MILLER SANDS
Benthic Samples

January 1976

STATION J2

Grab 1
Organism No. Weight

Grab 2
No. Weight

Grab 3 Grab 4

No. Weight No. Weight

Grab 5
No. Weight

Corophium salmonis

Oligochaeta
Corbicula
Chironomidae
Nematoda
Gastrotoda

Total Organisms
Composite Wet Wt.
Total Biomass

198
2

(3)13
15

0.2462

0.3052

214

8

0.2297 393
2 0.0015

0.0048 17 0.3180
1

(1)2 0.0057

228 224

0.5514 0.2402

413

126

(5)6

1

133

0.3195

STATION 2

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Neomysis
Gastrotoda

Total Organisms
Composite Wet Wt.
Total Biomass

2

2
6

1

0.0029
0.0008
1.7897

11

7

51
2

1

61

0.0090
0. 0628
0.0208

12
41
1
1

0.0234 1
0.0741 -

4

1 0.0037

55 6

0.096

'J

Graf
No. W

0.1650

0.0047

141
4
3

0.2427
0.0073
0.0005

295
5
6

G

0
C

148

0.1697

308

N~

0.0011

0.4318

2 0.0026 0.
0.

0.

6
95
1
1

1

1042

0 - -



STATION &

Organism

Corophium salmonis
Oligochaeta
Corbicula
dironomidae
Nematoda
Neomysis
Gastrotoda
Polychaeta
Anisogamiarus

Total Organisms
Total Biomass

Grab I

No. Weight

296

2804
48

204
320

4

0. 4492
3.0976
0.0692
1.0048

0.0920

Grab 2
No. Weight

216
2300

8
236

216

0.4220 316
2.2600 3172

20
1.2612 140
0.0020 240

Grab 3 Grab 4
No. Weight No. Weight

0.5384 256
4.2180 1744

24

0.6044 136
288

0.4592 320
1.3728 1648

4
0.3732 116

260

4

4

3676
4-7T7

2980
3. 9452

6732
5. 3(>08

2448
2. 2052

2352

Grab 5 Grab
Weight No. W4

0.5376 276 ci)
1.2000 4028 2,

20
0.7240 276 1

516

4

2 4710>
5120

STATION

Corophium salmonis
Oligochaeta

0. Corbicula
0. Chironomidae

Nematoda
Neomysis
Gastrotoda

0 .( Polychaeta
Plecoptera

Total Organisms
Total Biomass

362

393
14

4
1

1

0.2953
0.4271
0.0255
0.0141

0.8241

304
461

16
6
4

2

0.1983
0.4057
0.0560

253

172

20

2

0.0182

0.1922
0.1325
0.0560

3 0.0433

1 0.1381

776 793 450

270
168
18
2

3

461

0.2088
0.1402
0.0800

0.0781

1.7242 0.6782 0.4240 0.5071

285

515
19

3
1

2

0.2107
0.6178
0.0546

192
214

7
2
1
1
1

c,.

0.
0.

0.
0.

C.
825 418

0.8831

at,
w

Col
Ch.
Nec

T
T

or

1 i
or.
hi

A ni

;as

Tc
Tc



STATION 10

')rganismn

Corophium salmonis
')1 igochaeta
Corbicula

Chironomidae
Neomysis
,astropoda

Total Organisms
Total Biomass

Grab 1

No. Weight

401 0.4554
145 0.0977
11 0.0155
1
2
1

561

0.0169
0.0499

0.6354

Grab 2
No. Weight

302 0.4135
94 0.0748
9 0.0256
1
3
3

412

0.0183
0.0332

0.5654

Grab 3

No. Weight

351 0.4262
94 0.0920
3 0.0051
1

Grab 4

No. Weight

535 0.5661
203 0.2022
14 0.0342
1

1

44' -
0.5233

0.0098

0.6123

Grab

No. Weight

413 0.4355
116 0.1239
7 0.0113

2

538

0.0217

0.5924

2I dL 6

No. Weight

290 0.3C
154 0.11

8 0.02.

1
1

454 E F

STATION 11

orophium salmonis

ligochaeta
orbicula
hironomidae

!eomysis
Anisogammarus
;astropoda

1557
35

31
1

1.1483
0.0171

0.0316

1530
39

25

1.4119
0.0233

0.0644

1 0.0232

1373
23

31

1.3398
0.0213

10.0139

J561
38

27
2

2 0.0295
1
1 0.0046

1.3054
0.0296
0.0600

1 0.0053

2 0.0010

Total Organisms
Total Biomass

1644 1595 1431 1631 1469
1.1970 1.5228 11.4091 1.4013

1535

1.4361 1.41'-

0

c
0

1426

18
25

1.2848
0.0205
0.1308

1447
33

23

1.10:

0.033

0.171

1 0.00"
1 0.10",



ht

36
11,
02.

Grab 1
No. Weight

1
1
5 0.0138

90 0.0479

97

0.0617

Crab 2
No. Weight

6 0.V'87

6 0.0077
1

670 0.0387

683

0.0551

STATION SI

Grab 3 Grab 4
No. Weight No. Weight

2 0.0022 4 0.0047

6 0.0082 5 0.0004

16 0.0070 121 0.0716

24 130

Organism

Corophim Salmonis
Ologochaeta
Corbicual
Chironomidae
Nematoda
Fish Eggs

Total Organisms
Total Biomass 0.0767

Grab 5
No. Weight

2 0.0024

4 0.0016

1
60 0.0265

67

0.0305

Grab
No. Wet

2 0.

1
1

37

41

C

0
0.') C

C

G
0. F

NA

p

LO>
)31

.7 t

0.0174



A

MILLER SANDS
Benthic Samples

March 1976

We

Organism

Corophium salmonis
Ologochaeta

0. ) Corbicula
Chironomidae

Gastrotoda
0I. Fish Eggs

Grab 1

No. Weight

83 0.1818
1

1
1

Grab 2

No. Weight

45 0.0878

STATION

Grab 3

No. Weight

80 0.1785

Grab 4
No. Weight

56 0.1152

Grab 5
No. Weight

3 0.0060

2
1

0.0399
48 0.0169

Total Organisms

Total Eiomass

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
UEmatoda
Neomysis
Gastrotoda
Plecoptera
Fish Eggs

Total Organisms
Total Biomass

105 0.1389
73 0.0245
8 0.0166
2

1 0.3603
1

58
415

3
2

0.0512 71 0.0859
0.4219 416 0.3682

3 0.0094
2
1

55
328

10
1

0.0558
0.2667
3.7775

39 0.0471
263 0.3501

7 0.0125
3

1
1

2

190 480 494 395 312

0. 4731

86

Grab
No. We

25 0.

45

0.2217

80

0.0878

57

0.1785

STATION 2

53

0.1152

25

0.0229

41
131
5
1

I1.

0. 
U.(

0.:2
0.

N I
U1

C

v
A
G
P
P

F

178

(

I

1

1

0. 5403 4.1000 0. 4097 0 .10. 4635



7
STATION ;

Organism

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda
Gastrotoda
Plecoptera
Fish Eggs

Total Organism
Total Biomass

Grab 1
No. Weight

580
300
36

60

0.3400 448
0.3396 488

20
4

24

Grab 2
No. Weight

Grab 3 Grab 4
No. Weight No. Weight

0.2708 384 0.2996 928 0.4404
0.4948 172 0.1852 340 0.4632

8

20

Grab 5
No. Weight

496
22
216

4
36

0. 3180

5 0.2289
7 0.0133

10
3 0.0187

2

976 984

0.6796

584

0.7656

1324

0.4848

STATION i

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda
Anisogamarus
Gastrotoda
Polychaeta
Plecoptera

364
772
28
20

100

0.5828 332
0.7436 792

28
24

60

4
12

0.3536
1.0592
0.1024

448
936
27

20
32

4

0.6318
1.1672
0.3092

272
808
32

20
16,e

565

0.9036

0.4948
0.7432
0.0248
0.0528

264
539

26
8

31

4 3

0.5789

0.3013
0.8989
0.0661
0.0181
0. 0005

0.0196
8
4

36
Fish Eggs 12

Total Organisms
Total Biomass

1300 1240 1491 1332 871 912

1.5152

4
2

ti

0.
0.
0.
0.

Grab i
No. We

92 0.
19 0.
19 11.'
1
1

1

733

12.

0

G
P.
F.

0
0.
0.

304
484
60
16
40

8

Fi

7

1. 3264 2. 1082 1. 3156 1. 3045 1.



Grab 1

No. Weight
Crab 2

No. Weight

STATION I

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. Weight

Corophium salmonis
Oligochaeta
Corbicula
Chironomidae
Nematoda
Gastrotoda
Plecoptera
Fish Eggs

Total Organisms
Total Biomass

m Corophium salmonis
Ologochaeta
Corbicula
Chironoidae
Gastrotoda
Plecoptera
Fish Eggs

Total Organisms
Total Biomass

0.
0.

494
8
7
1
1
6
1
1

519

2276
102

34

10

0.3520

0.0268

0.4982

0.8770

2.3118
0.1000
0.0208

0.1540

4

494
6
6
1
4
5

516

1880
96

18

0.3882 476 0.3582
30 0.0181
17 0.0639

2

724
63
51

4
9 0.7706

0.4619

0.8501

2.2722
0.1208
0.0120

64

529

0.4402
STATION I 1

2386
108
18

2.7172
0.1676
0.0136

848

1902
51
18

8 0.2262
2

4

2426 1998 2522

2.4050 3 .1246

4

1977

Organism

0.4128
0.0313
0.0610

Grab
No. We

514
36
25
3

0.2920
0.0104
0.0276

496
22
25
7

10

0.,
0.

3 0.

2

565

0.5051

2.1168
0.1300
0.0162

587

2614
110
30

2

1.1006

2.6900
0.1090
0.0254

0.0226

1.
0.
0.

1358
68
10

4

2756 1440

2.12. 5866 2. 2630 2. 8470
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Orgaim

Corophim salmnis
COrbicla

Fidha Zs

Total OrMiims
Total Biomass

Grab 1
No. Weight

6
4 0.2400
1

205 0.0973

216

Grab 2
No. Weight

4
5 0.0074
4

157 0.0690

170

STATION : ?

Grab 3 Grab 4
No. Weight No. Weight

1 6 0.0123
4 0.0022 6

1 .
55 0.0226 102 0.0443

61 114
0.0248 0.0566

Grab 5
No. Weight

3 0.0060
2

48 0.0169

53
0.0229

Grab 6
No. sig

2
4

118 0.051

124

0.05

-E



Jp

Corwhium salomis
Oligocata
Oocbicula
Ciroaoaidae

Total Organism.s
Total Biomass

Grab 1
No. Weight

73 0.1661

9

82

MILLER SANDS
Benthic Samples

May 1976

STATION 12

Grab 2
No. Weight

79 0.1602
1

12
2

94
0.1661

0.0012
0.0149

0.1763

Grab 3

No. Weight

41 0.0932

Grab 4
No. eight

12 0.0334
1

1

42 13
0.0932

Grab 5
No. Weight

121 0.2257
11
9
1

142
0.0334

0.5595

Grab 6
No. WeicA

67
34
4
1

0.17

106
0.7852 0.177

STATION 2

c(rophi salanis
Oligchaata
00fbicula

'amtoda

Total Organisms
Total Biomass

8
5
2

2

0.0096
0.0056
0.0009

17

8
2

10

0.0200
0.0011

7
5

12

0.0093 11
0.0020 70

1
1

20

0.0216
0.0079

0.0211

14
5

19

0.0287
0.0178

7
16

0.014
0.014

23
0.0465 0.02

M

0.0161 0.0113 0.0295



Grab 1
No. Weight

Grab 2
No. Weight

STATION 5

Grab 3
No. Weight

Grab 4
No. Weight

Grab 5
No. eight

Cosrqhiim salmonis
Oligochasta
0erbicula
Chi z"""me
Mrttoda
Mso~ysis
Gaostoda
Platyhelminthes
Plecoptera

Total Organisms
Total Biomass

Oorihim salmonis
Oligodiasta

chiramamida
Neiatoda
Neamysis
Gastrotoda

Total Organisms
Total Biomass

153
702
21
7

153

1
1
1

1039

62
13
6
1
7
1
5

95

0.2501
0.6702
0.0354
0.0096

1.0256
0.0264
0.0198

2.0371

0.0847
0.0249

1.2496

1. 3592

152
1344

8
8

592

0.2828 122
1.4012 605

14
7

0.0044 168
1

2104

146
64

8
5

33

1.6884

0.0976
0.1584

3 1.1608

259
1.4168

0.1730
0.5511
0.0468
0.0124

(1)2 0.0086

919

0.7919
STATION 3

88
57

9
7

20

7 0.6640

152
623

11
9

132

0.3208
0.6014

13.6997

224
908

20
28

340

0.2880
0.9704

123
334

7

11

112
1

0.15
0.34
0.0c
0.01

0.62

1 0.0340

928

0.0476 117
0.1752 31

8

2
38

189
0.8868

14.6559

0.1094
0.0907

6 0.1415

202
0. 3416

1520

82
60
6

2
25

1.2584

0.1041
0.1087

588

83
23

4

1

2 0.0965 5

176

0. 3093

1.1

0.13
0.04
0.00

0.14

122
0.321

Organism

U

Grab 6
No. wei



Organism

Corphim salmnis
Oligodhaeta
Orbicula
Qiirannieda*
NMsatoda
MaWeysis

Total Organisms
Total Biomass

00rophiui salmonis
Oligocheeta
0orbicula
Q~roidm
Mscis
Gastrotoda
Plaaptera

Total Organisms
Total Organisms

Grab 1
No. Weight

43
8
6
1

10

0.0970
0.0093
1.2116

Grab 2
No. Weight

50
28

5
3

21
1

0.0948
0.0180
0.0119

STATION 10

Grab 3
No. Weight

37 0.0566
7 0.0061
5 0.2373
2

12

Grab 4
No. Weight

37
36

7
4

11
1

0.0411
0.0623
6.8192

1 0.0301

68
1.3179

120
135

4
17

2
2

334

108

0.1319 125
0.2094 119

12
0.0126 11

0.0224 3

347

1. 1247

0.0915
0.1424

0.0053

0.1779

0.4171

63

1. 3000
STATION 11

97

167 0.1883 111
91 0.2058 85
11 0.0279 8
11 10

2

1 0.0213

334 244

6. 9527

0.1221
0.1214
0.0402
0.0073

2 0.1548

Grab 5
No. Weight

4 0.0904

0.6356

-E

Grab 6
No. Weig

27
12
8
1

0.0691
0.0225
5. 6914

0.0:13
2
6

1
5

1

49

99
127

2
3

5.7830

0.1963
0.3489

27

98
82

8
8
1

0.02

0.18
0.18
0.04

257 227
0.3763 0.4433 0.4458 .I4.

i



APPENDIX TABLE B9 (CONCLUDED)

STATION SI

Orgmis

Oorqphism salmons
Obicula

Mif &%Mid"

Polryceta

'ltal organisms
Total Biomass

Grab 1
No. eight

15
7

0.0241

1

2 0.0103

25
0.0344

Grab 2
No. Weight

18 0.0358
5 6.4023
3

2 0.0476

28
6.4857

Grab 3 Grab 4
No. Weight No. Weight

26 0.0517 26 0.0395
7 11 0.0158
5 9
- 1 0.0051

1 0.0068

38
0.0517

48
0.0672

Grab 5
No. Weight

28
23

9

0.0422
5.0936

60
5.1358

Oab 6
No. Weig

18
1
2

0.03

0.00

21
0.0?



APPENDIX B10: MACROINVERTEBRATE, TAXA IN ORDER OF MEAN
ANNUAL ABUNMNE FROM ALL STATIONS AT MILLER SANDS,

OREGON, JULY 1976 - JULY 1977
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APPENDIX Bll: PHYLOGENETIC LIST OF BENTHIC INVERTEBRATE
SPECIES AT MILLER SANDS, OREGON, 1975 - 1977
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Phylum

Nemata

Platyhelmint

Anelida

Mollusca

Arthropoda

Phylogenetic List of Ben

Class

Nematoda

he. Turbellaria

Oligochaeta

Polychaetea

Gastropoda

Pelecypoda

Insecta (aquatic
larvae)

Appendix Table Bl

thic Invertebrate Species at Miller Sands,

Order Family

Errantiformes

Mesogastropoda

Ctenobranchiata

Heterodonta

Eulamellibranchia

Diptera

Nereidae

Pleuroceridae

Amnicolidae

Corbiculidae

Unionidae

Chironomidae

Oregon 1975 - 1977

Genus

Aeanthes

Pteurocera

Corbicula

Anodonta

Arthropoda Crustacea

Collembola

Hemiptera

Odonata

Plecoptera

Ephemeroptera

Cladocera

Ostracoda

Speci

timni

Corixidae

y



Vertebrata Agnatha

Osteichthyes

Aqhipoda Corophiidae

Gmnaridae

Haustoriidae

Peracarida Mysidacea

Petromyzontiformes Petromyzontidae

Clupeiformes Osmeridae

Corophiwn

Anisogamarus

Eohauatorius

Neomysis

Lampetra

salmo,

conver

mehim

mercia

w
0

U



APPENDIX B12- NUMBERS AND VOLUMES OF ITEMS CONSUMED
BY FISH AT ALL ARFAS, JULY 1976 - JULY 1977
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.9

APPENDIX TABLE 12

Numbers and Volumes of [tems Consumhed by Fish at all Areas July 1976 - July 1977.
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.51-75 .s
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^ :-+.. sal n" ^s
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CHUN 3AL:10 2
26-50 .a

D!tested insects
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CIIOO 3ALMO.
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;iCested material
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I
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I
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1

i
"

i
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i3

-vp%, so
No. Vol.

[0]
tr

TlREESPIS3 SICKLEBACK (continued)
51-15 am
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S1-TS -an
. ' O O'fiu a "alAOA~e s

C
1ifroae.14 pupa. -

T6-100 a .

9yrytimore hrundoi dos .
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Jul 76
no.

Sept 16 Ioy 76
Vol, No. Vol. Io. Vol,

Iar T -
70, Vol, "o. Vol, , . Ve

CHIUO0O SALMO-
101-150 me

Arasnids
ynthethid fiber

sticks
_n _ _o-a _arus_ conlervicol ose

. -2e.-atodes -
DIcesled aatrial
Corozhinm sa nonis
Diptera

. eonlysts -gercedi
eziptera

Chiromi.:14 pupae
Daotia lenrispin

151-200 as
Ani.o.jga..garus confervicolus
Disested miterial-
Coroptiun salaonis

Ie-_rysis_ au~ra edi.
Unid. fish

Chirenoai pupae
t A: OUTE CHUB
51-75 n
76-100 a'

4 101-150 as
151-200- ma
271-250 a-
251-300 as

LAR'E3CALE SUCKER
51-75 as
76-100 4s

251-300 a
301-400 mm
%ol-s0d as - r

NORTHERN GQUAWFISX .
151-200 as

PACIFIC STAGOR SCULPIN
26-50 as .-

j CoroshIuq aileoais
Chi roooai d asva

51-75 as

iroaeaid lasrae..t

" oam

ggj~lu a
t

3

22

tr
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1.
1
2

6
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tr
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tr
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.k0
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0
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1
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May -7T
Vol. No*.

Jul 7T
Vol. 7o, 1. --

SURF SIELT
101.-150 a

Zurte.ora hir-i.doides
LONGFI i SMELT

101-150 mm -
AMERICA SHAD

-76-100 ax
. uritegra hirundoides
101-153 ra -

Sur tera hirundo4 1es

151-2C0 s

301-40 r_:-
DLssted material

Fish scales
CIUX SALMON

26-50 =a
51-75 3

C.ron2;t : s,lonis'
:r nomid piupae

76-100 ax
Diested copepods .

COHIO SALMON
101-150 a3

.igested :aterial
Coroohi - s l'monis

151-2i* nn' -
Co.oohicI s 1.onis

(8)
1462
(1)
511

1
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I

- - 7a Sept T6 NOV 76 Mar 71 --y /T Jul 7 -
Oo. Vol. ro. Vol. . Vol, N. - Vol. No. lol. x. V

.1

T? ESP1i3 STICKLE3ACC
51..75 *a

Dicested material
E1rZrcercus sp.

Stickleback eggs *
Chi-onozid larvae

.-Daonia sp.
- Daihnia longisoina (digested)

'ur tenora hirindoides
' ai1oa-r..sr'is confervicolus

. oronhi an sa-oris
Chironozid pupae
Ostracods

26-50 ia
Danhit a 1.oEisnins (digested)

ni son,!.-_s;. conervicolus
Ce-rc->hiu. srAlonis
Chironotid pupae

30iTHER4 SZUA'JFISI
76-100 a .

Unid. seeds
CARP

51-75 ma
501-600 as

LAROE3CALE SUCKER
26-50 an
51-75 am
76-100 no
131-150 as
251-300 as .
401-500 as
511-600 am .

gAMOuTH CHUS
26-50.Dia V
51-, as
76-100 ms
101-150 mA
151-200 m .

STARRY FLOUJDM
26-50 an

Chironoai4 larvae
51-75 s.

Chirenos14 larvae .
Cow*_hi s salsont

T6-100 as
Chironoatd larvae
Cor4phiu. sa1lpnia
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(4) [4)
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yo. Vol. No. Vol. So. Vol. 7o.
.

1

1

(1) [11
(5) (01

1 tr
12 tr
3 tr

SiA=WY ?!O%'3:3 (continued)
101-150 na

Chironoaid larvae
151-200 ns

A4E3ICA- S:AD
26-50 =a

- 1-75 -n
Corcahi:s sa1ionis "
D Pj6 1en (di'gested)

C~Lh S~s.03O
26-50 =a -

Corocatur. s9- nnis

C:-1o.ir.o idpupae
Chirono.oid lArvae

76-100 nit
Chiror. i-1 pupae

CH'&JOOK 3AL.MOJ
26-50 m .

Corc^:" u !.rlr.onis
Chirononid pupae
Chironooid larvae

51-75 ma
Coro- .i' saltonis
Chirono=4d pupae

76-100 an
Chironr-id pupae
:eon-f2is -erce4is

101-150 na
Di;,ested Insects
Periptera--Corixidae
Coleoptera
:fsfn otera
Diptera r
Coro-h!u-2 salonis
ChLrononid p-upa '

151-.O 0 A
emiptera
Fish boales

PACIMC .STAIM082 SCULPIS
26-50 ua .

CorohMJn salonigs
Cairoor.sId pupae- .l

51-7$ ma
Chtronouid larvae

. i
(7j .

6
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(18).
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10h
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7
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(11

(0]
.09
.38

tr
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.71
.08

(0]
.11
.12
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.05

.05

.05

[0
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6 .09
3 tr
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I
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176 1.1
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Jul 76 Sept 76
-o. Vol .No.

PACFIC SSAGHOR3 3CUL?IZ (continued)
70-100 ns .

Ccro!hun salmon s
Chironoa14 larvae
Digeste3 material

10.-150 a .
S'Dies ted material

C030. 4AL ON
101-150 n

.Chironoaid pupae

:;ov T6 Mar ~T ~~ ay ~1 Jul 71?
Vol. o. Vol. eo. Vol. :o. Vol. 'o. - -Vol.

(2)
11

7
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1 trDaa'^,ii lo rsnino. (digested)
Cor-ihiut. s l onis

51-75 -
Dig":ated material

. jr creus sp.
Stickleback eggs

r -rahi r'.:a oides
Coron i+--salroais

"C-~ironc,:~4 larvae
Chircncmid pupae
Cstracods

508TH-"'.1 ;UWFISH
151-200 ZI1

201-250 as
251-300 r-
301-400 os

Dig.sted material
411-500 ma

LARG3CALE SUCKER
101-150 as
151-200 a -
201-250 an
251-300 ma
401-500 mis
501-600 m

CAa?
401-500 ma
501-600 a. ,

PEA*" U'TH CHiU3
26-50 na-
51-75 s3
76-1000s
101-150 am
151-200 mm

.201-250 a
251-300 m

PACIFIC STAOHORS SCULPIN
26-50 na
76-100 an

CHIOOK SALMON
26-50 ma - s0,

Corohium salnonts
Chironomi4 pupae

51-75 m3
CorohIu3 sA!-.onis
Chirosomi 4 pupae

(1) [1) (1) =:) (3)
l .10

(01 (6) t03

59 tr
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Jul -Sept76 ov 76
1o. Vol. No. Vol. 7o. Vol.

CHI::o00 SA'-to$ (continued)
76-100 am

Coronh ua salmonis
Chironocid pupae
Digested material

101-150 as - (3) (31
-Corophi2 salonis

Cirononid pupae
Arachnids
Odonata adult
Eemiptera-Corixid4ae

151-200 n
cior-ho u_ slconis

201-250 ma
.C.o ?tr . i_!_ s l_.o h i s
Aaiso, ar's confervicl 2S

- 51-75 a- .
Chirono.nid larvae

M I 6-100 .s-
Doested material

101-150 On
Chironoadd larvae

151-200 ca
Chironotid larvae
C-: onh~ij u:S lnfonis.
Chironotid pupae
Sticks

! 201-250 as -
A:4ERICA' SHAD

51-75 mm-
76-100 .

ieo-'sis nercedts v
eora hiruntoi des

Corothium salmonis
101-150 ne

i wo=vsis mereedis
-urrte~cra hirundoideg

.Diested material .
EULACHON

" 151-200 nm-
. COXO SALM02 -tL 76-100 am

Chiroacuid pupae
. 101-150 mmS

Corchiu salmonis
Digested material

(1).
7

(1) -
2%

1

08
(1

tsar T
:1o. Vol.

May l 1
No.

Jul 77 -
Vol. No. Yol.

(13) [3) (10) (0)
11 .25 .
30 .18 101 .70
* .05
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11 .0? 61 .%2
1 tr .
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Jul 76
___________ Ia.

Sept 76 - ov 76 - ar 11 - -- y Ji 1
11. I1o. Vol. 70. Vol. lo. Vol. ao. Vol. so. VY

COHO SALM!0. (con.tin'aed)
151-200 me

Coroohiu- salmonts
CUT'.:i AT TF.OUIT

201-250 2:1
Corc-3'in salionis
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(1) [0o
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Jul T
__ _ _ ol -- 'il!j. Vol. Ia

PEAMOUT' CHU3

Mar 77
To ,IDI

4ay TT
Vol. 7o. Vol.

Jul T .
.. -Tol.

1*I-15. n
151-200 :.n

PACIFIC S'A~OR2 SCULPIE
26-50 as

Coroyh!u7 salmoons
Chironoaid larvae

151-200 an
PRIC:LY SCULPIE

101-150 an
THREWSPJE STIC:LE3ACK

51-T5 s .-
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Jul 76 tpt 7r
-Ye-. .. al. 11e. vol.

S'A33Y fLOUZDAR
26-50 an

Chironoid larvae
51-T5 as

Coro-hiu' sal!:onis
Crironoaid larvae
Dilttra
Chi rono.i d pupa.

76-100 -se
SHAD

26-50 as
Da-hula lonisaina

51.15 as
to-- . s -erceds

CI 120el : . i, :'J2
26-50 a

Coro*'-iuml ton2!t~s.
Chironomid p'pae

51-75 cs
Coro.'ium ssl-.onis
Ciror.oid pupae
Unid. aitets

76-100 as
C.roogiu sllnon s "

* Cai:onomid pupae
101-150 's

'p era (digostsd)
r -hb-4n s j" . j.1s

. . . ror.ocid pupae
-. eited insects

Co: optra
;fj:n optsra
Dipto ra
Mn so.-at-.arus conter i" cjtus

151-200 as ___

" ro t~ug snlmonis
Citroonid pupae

201-250 as
Coroeh "'a sal:-oai
'Tiroro:.i pupae

, so--ws is nercedis .
D1.este4 material-,

- PACIFIC 3TAGORU SCULPI1
26-5s m

.- Ir .
- S 1-7 se a

fsro ahu- sa eost-

(13)
275

(10)

li6

(2)

(s S

5ov T6
~Or Vol,
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.2T
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16
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Mar 17
!r.
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.06
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- 3
6
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(20)
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3
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.27
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.22
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(1) (01 (10)

1
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.05
.05
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"i tr
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J. Yet Wept 7T
L,

-ov - MarjT
ife Yeo. No. Vet

May iTT
We

Jult T .
vol. - o 1.. *-o

CmUg SAL1o05
26-50 as

CWromosid pupae
51-T5 sa

Cbironouid pupae
* 2yps eereedie

S.T6-10 c
Ctirosoaid pupae

'* P42%vt s 1ontts'ptn
PEAMOUTE CHUB

26-50 a
51-T5 a.

76-100 s'
101-150 as
151-200 an

LA?:-CALZ TUCKER
26-50 as

t7SI3PiNE S:ICCLESACIC
26-SO an
51-Ts me

Chironoat4 pupae
E-,,rvtaora hiruldot

ZULAC3O2
151-200 ma

dos

f

.:

_____________________ ~-~-----.- & -

-us er ~ana ed lsparentheses
U, ner esp r !e L raetots

. s1 0 ist rl

. 1

(1)
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7Jul 6 3e'pt 76 :.ov 76 Mar ?7
-...... ___ I. ot. :Jo. Vol. Ito. Vol.

??ICY.LT SCULI!
101-150 as (3) [o (1) (Ii

Uaid. ish- 1 2.0
-etcs!s r.Qrcedis

151-230 s
tor-7sis nerc edi

. taid. fisha
Castropods
Digested material

COi1O SALM1ON
101-150 ma

PEAMOUTd CAUSE
201-250 as

26 .2
(3)

26
2
2

"ay 7~U -ul

:o.. Vol.. No.. _ el - "",

[o)
.3h

2.0
.20.

2.0

I

t
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(1) (11 ,
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TAPSESPI2C S'ICKLE3AC.
51-75 s
. DaDhnie lonrsotn1j7 '1u- salnonis

3TARRt FLMOUUDER
* 26-57 an

- Chironoid larvae -
51-75 as

- .Coronljuij sal "onis
Chircnoid larvae

76-100 ra

.Cor2.atux salonios
Chirono-:i4d larvae

101-150 na
151-200 ns

?PA.40UTS CHUS
51-75 'a
T.7-100 ms
131-150 MIS
151-200 a-
201-250 na

AMRICA5 SHAD
51-75 Z4

Coro-hium salronigs
t .. lo r..ri ina (digested)

Zur,. --- ra nt rundoides
Di;tira adults

101-150 a
'ur' "t0ora hi runid.otd

CHIUi0K 3ALOI
26-50 c

Chironoaid larvae
Core-hiu sal9iont
Chiroroaid pupae V

51-75 as .
Corgohtus salooni.
i ronouid larvae

ChIronomId pupae
!eoaisis sercedis

76-100 as
. Corhiu salmon -

dirononid pupae "

I

Nov 76 Mar 'I
Vol. f7.. Vol. xI.

4ay 77
Vol,

(6) 141
141 tr

(10)
322

(14)
341

Jul 77 .
() VoI

(s) [31

26 .21

(21
.32
[.3 (3) . (31

(1) (0)
1 tr

(i) (1)

(6) (6)
(2) (2
(8) (8)

(12) (12)

(C) (01
2 tr

136 t r

(i) I1)

(1) (13

(18'

(1) 1(01

6 h
8

r

(2) (0)
171 .0

(13)
3
2

26

f SS

(0
tr
tr
.01

(0)

tr
ti
.1s

(C)
1

(1.3)

..

()
ti
tr

(33
.16
.08

0

-
2unvmer exastned toparentheses

3 Number empty is brackets
Vesues Is at

(7), (2)
, '3 t

hi t'
- (1) (01

"6T .0?T.

(10) (101

(1)
.22.
.Lt

a. a

- (5)
21
16

9 . a

JL1 76 4
. .Vol

sot 7
Vol. Ne_

i

1

4

I

I



T6 :+rpt 76 Lov 76 Mar i
'o. Vol. oi vol 11. Vol. 210. Vol.

NO7 IT Jil 7T
so. --yet.

CHI:.0OK SALMOU (continued)
101-150 ma

Gravel
Diptera adults
Corophiue sa1lnonIs
Coleoptaera
Chironomid larvae
Chiroroaid pupae

PACIFIC 37AOAOR.9 3CULPIS
26-50 =a

C* r. hium salnontsi
51-75 a-s'

Coroph!'.e sAIr Onft.
7 T6-170 3S

.Caoro)?^ ssl on* ?

:5 ested :aeste. -
'iast: :pods

131-150 no
* ~ r h ii s.! .s

Odo^ ata-
D3i-esed eatorial

Cli U 3AL'!0.
26-50 eai

Chironomid pupae
, 51-75 .s

ChIrornonid pupae
Chironomtd larvae
..letchthys nvciftcus lay.

101-150 n.
ChIronomid pupae

CARD
- 431-300 as

.301-60 c

(M) (o
.,

V

% 4

S

(3

18

) (0)

57 .50 -'
6 .05

8 .06

- (5) (2)
3 .05

*

* ~~~bei*xaime4Impreatese
1 asber empty In brackets

. Velaaes is at

(5)

(2)
10

3

(0)
tr
(0
tr
is

(10)

22

21

(1) (10) (01

.40

. is

(5) (1)
6 ,11

(7)
b6

85

(1)
7

71 ,. Tl

f tt
*T

(1)
59

e
2

(3)

1
a

(01
.28

.30

(01

(1)

(1) (1) (1)

f

*.

(0)
.59
.10

!. 10

(016
.20

. AO

.i

fL1

..--



S.ARRY FLOJDEA
26-SO us

Chironoat4 larvae
51-15 an

Chtronoaid larvae
-- Coorophiium salnonis

.Cliiochaet*s
'6-100 a

Co h ro" igs aloonis
101-150 as

- Chirono.id larvae
Chtronoaid puiae

- DiDIst.4 material
151-200 as

Coroo1.ut su $r tnonis
Odonati -

TXREZ3Pius 3iTICKLZBACK
26-50 !1;

urytenora htirundoidn
Coroahtu. sAlruni1

Uilnchnetes
$1-75 as

Stickleback *ggs

CA RP a nn ,"s n *

. 01-500 "a

501-600 am
70:-80 as

LA?.Zi3CALZ LUCKER
51.15 a
101-150 na
151-203 as
251-300 as
301-4 a
6ol-50 as

CM3009 SALON
26-50 as

Chtroneoad pupae
dAl1 i conervc eM
A t-. a mop

!sees parts. .
"51-75 s . .

1'Rt resoste dPapae--

T&MI* an
Chlremsoul pae

Roses larvae

Jul 76 Spt7v- .o'~ 76 Mar slay 77 ~J;.
1 V _ . Vol. ?1o, Vol. No. Vol. e, Vol,- xo, _ ! .oll-

(11)
216

(it)
19T

6

(13
.22

[1
.30.
.05.

(1) [13

(1) (0)

2 .70

(T) (03
%19 .20

(i2)
7

620

(1) 0)
3 tr

(6) (53
I tr

(1) (13

(2I3
tr

.06

1) 1

(i) [13

(1) (13

r

(2). [1i

s tr

(1) (13 .

a

tius r eamiaed to parentheses
J swbeve t sy t braekts

- 7.1sN1 as

' (1)" I1)

(2)

3}
S

(3.3

.05
tr

(T) 1 [i-

(6) [2.. (1.) (33
2. tr-
3 tr

- tr

.

(i) [Il

(10) 101

(1) (1)

(1)

f
(19)

1

(6)1
1

(13

(63
tr
tr

.28
tr'

tr
.11

(1) [1).

(11)
26
19
10

[Il
.16
.34.

tr

*1

(5) 103
13 .11

6 .o6

-
- - . - .

.
e

,



JSeo. Vol .
___ ___ __ ___ ___ _ o. Vol. No. Vol.

CAIjOOX SALMO2 (continued)
101-150 as

3* o .2tis nercedl-
Chironoai d pupae
Digested terial
A.isora za-us conervicolus

. Coronii s'Oal:'ndi~s~
- 151-200 ns

* a.en;sis n mrcedis
Cironozid pupae
Anisc a--arus czn'e rvio~lue
Ccoi. ai: P ls.1i s

PEAMOH'JT CAU3
24-50 as
51-75 can
76-100 Ax
101-151) as

- 151-200 as
201-250 ma
251-300 a-
301-00 ax

PACIFIC 5TAG1IORM SCULPIN
26-50 ma
76-100 e

CHUM SALMON
51-75 ms

Chironomid pupae
76-100 3-a ,

Da!nia lona i spin5
C0I0 JAL'0OJ

101-150 iax
Coophius SlIMhO- 16

. 151-200 as
Cordoh ua s al rons r
Digested catsera.

(T)k
1 16

3
C

(0)
1.00
tr
.80

(2) (23
(1) (1) (9) 9

(2) 2
(23) (23) (L) (h
(2) (23 . (11) (17

(2)
(2) 2

*;ov 76 tsar '11
:7o. Vol. Io.

(1) (0) (13
1.

t r C

--- Juay~-l 7 o
Vol. yo. Vol. No. -Yet,

(0) (15) [5) (10) (@0
tr
tr 13 .23 61 .55

. e .e tr
4 .08

13 .21 .
- (1) (032

1 tr
.1 tr
1 tr

- 3 tr.

(2)

0

,(2)

(1)' (1)

7 .13

(1) (3' A.

C')
.C 1)

(b)
6

(1)
17

(3)
9

(13)
60

. s

(13
.0%

(0)
tr

(13
.16

(31
1.0
.05

If

I..
I.

21 .l1

1

''3
(13

-I

* I.unbr examined is parentheses
hunter empty is brackets
Voluses La "1

. . ,



Ju7 Sept Nov 76
:to. Vol. No. Vol. Io.

:ar 7 - 4ay 171 Jul j .
VY. l1. Vol. 3o. Vol, so, - Vol.

STARRY FLOUV)E3
26-50 as

Cbironowtd larvae
ganh3-n Corr sin (d
Cor.oium salicnts

Unid. insects
.51.65 3M

!ChIromor.it larvae
Corchiu- saxl-onis

1O1";50 nra
151-200 as

Chirononid larvae
Coroihfui sa:onIs
Corbcula ftunainc

THPE3?Ii 3TC-<L:dAC
26-50 'a
51-75 nmo

_ 'nia LonQsn!-i (d
Corer hit ua alnonis

Zrhaoonid larvae
j Chirono:id pupas

Cphnia lonnisp.in2
Li 1 .to.s sp. .

PYASMOUTAt CHiUB
, 51-75 na

101-150 no
CHIOOK SALIO

26-50 ras
Cof )_ u s anonta s

916estod insects
51-75 Ca

Caroshtua salRonis

Coro:hiut sal-onis V

v : mercedis
Chirono1i~larvae

101-150 an
Ccroyhus saloons

OliCochaetes
Chlronozid larvae

PACIFIC STAGHOIU SCULPIN .
0-aS an

co e sasol ust
26-5 as

Cor1 hius 641aldt
" Otgested mysids

igested)

itesteo)-

(16)
I.

13
16

(9)
26

(1)

(2)
(3)

37

(81
tr
tra.16

(83
tr

(1) (1i

( .) [p] (9)1

-1

(ll (1) (11

(23

(6) (61
(1)

(1) -
6-
a

(13) (101

(83

tr

[1]

[o)

tr

(1) (1)
(3) 

1 tr

(2)

2%

(2)
6

(3)
Is

(1)

tr

(03
.10

tr
(13

.06
(17) [7)'

51 .92
26 .26

6 .o4
(2) (01 (9) (21

16 .25 31 .56

A t

(.) -
2

(05).
;i

(01
tr
Is)

.34
t'

(1) (03
Str

3 tr
l . tr

(S) 13)
te a
Str

3 trs
6 - .-05

2310 .0$
k66 r

(6)
13%

.. a

(1) (11

.. .-....-.....-......- --.. . .

T!nr eamined to parentheses
( ) Ealer empty In rackets
. olumes In at

S S

2 tr
S'.05

E.l
L. Ab

.

4



Jul 76 72pt i6 )v J6
.. :o. Vol. - o :;. v l . Vol

PACIFIC STAGAORi sCULIS (continued)
51-75 =s

Co'niun srlr. nis
Digested material

76-100 '
Cor4cL$iun sal:onis -

- eo--. i s 'erced is

.. ar T7
Ilo. Vol.

- ayT -- Jul 7 -
N;o. Vol. so. Vol.

(15) (53 -
lh .25

e .05
(5) (0)

3 .05
6., .06

f

% "

::urter examined in parentheses
[ ( Number empty in brackets

- olumes is al

-I

a

Z

i

}

i

i "

*.



I

(1) (0
S.05

(17)
s

(91
tr

.51-75 mM (6) (31
Chironomid larvae 3 tr
Corcnhiu sanlmonis 6 .05

76-100 22
101-150 ro (2) (2)
151-200 a-

TdREE3PiN 3TZCELEBACK
26-50 a(
51-75 , (6) [1]

.ra*ta lonasan (digestsd) 369 tr
C ro i ur s -o" I S

76-100 ni
101-150 za '

CASP -JR-

'26-50 aa ()[s
SUCKECR

231-250 i' (i) (11]
301-400 nia (t) [.1)
LOI-500 Iis (1) (i

PSA::3OJ::4 Ciius
26-50 aa (1) (I

- 51-75 n. (5) 15] (11) (ii (
*101-150 mc (l) (13

AM.R2ICAI SdAD.
51-75 is(
76-100 0m (1

- Unid. eggs -

C :.ircnoaid pupae
.Erteor. hirruno ides 51

201-150 as (1
Unid. eggs.

CAU!4 SALMON
51-75 na '

Digested material
S COHO SALMON

101-150 us #
Digested material

1 1-200 ma
Divested material

(yiber examined in parentheses
i[ ) Sumber empty in brackets

Values iais -

(Ii) ([a. -
(6). (61 - ) I

(1) 1

1) [1r
( ) (31

2 tr

.) i(1)

?) 1 20) t

3 r
1 r

37 .12
1) (ol

C- !re

(2) (01 (1.)
"tr

(3)

I (3)

('

[2)
.10
(1)

.10

I1

I'

I I

J 6 pt 6 :;or 76 !ar 77 'ay 7 Jul 7 .
:;0. Val. No. Vol. 7o. Vol. 7o. Vol. so. Vol. 1o. -ot.

-
- -

PRICrLY SCUL?IS
101-150 .

Digested material
STARRY LOUDERR

26-50 cis
Chironozid larvae

i
i

t

I

*



Jul 76 sct 76 _:ov _76 Par 17
No. Vol. No. Vol. !7o. Vol. N4. Vol.

May TT7
.o.

Jul. _T
Vol. ?o. -Vol.

CH1100. SALI0-
26-50 es

C:.irono.,id pupae
51-T5 6D

Coro?,hiui sal mots.
.76-100 -c-

iCested material
101-150 na

.A._'-so-in'naruis con..irvicolus
Co~rcigi parts
Je-Matode s

Coro-h!.j e. -oits

151-230 M.. -

PACIFIC GiAGHOR:, SCULPI3
26-50 nz

Coronhtu.i U lnont-s
51-15 a-

(1C) (21
13 '.21

2 tr
(10) (31

(1) (l (3) (01
. -1 tr -

s .05
3 tr -

Coro-)h u sf itonis

101-150 na
::e::atodes

C.?thju- sal-.onts
i--.c-a _ss m'!re s.i

ri,;estc material
151-200 r.n

Oncorhynchus tshr.vt ;cha Jur.

101-150 m.a
eo-ysis rercedis

V

a

(")
1

16
3
0

(21
tr

.11.
tr

.50

(1) (1)

(2) (01
L"tr

(1) (o)
h .07

(10).
"

(12)

(2) (2)
* . 8 .13

.20 .
(61. !( 10) (0)

10 -. 18 18
, "5.

3010

(1)

(1)
1

(1) 'a
3 ir

.1

ZirNumber examined in parentheses
1 1uber *.pty in brackets

- Volumes in Mi -

"..1
.k0
. 30

(11

(O)
LO.0

w
w.A
N%

i

i

i

i



I

STARRY FLOUNDER
26-50 on

2a'hr.! a lon.'isnina
Ca.or9ium sn.orris3.

- tested material
'- 51-75 mm

. O., a ongispina

Li~lst~ee-iterisf

(digested)

digestt)

- 76-100 CM

Coro.h!um. sl.nis
D:4e3ted rzysids

-101-150 ns
Ccron-hium snlnonts

?EA.MO-1 CAUi
151-200 as
201-250 ma
251-300 ns

w CHIJOO: SAL:!O%
26-50 ms

Coroahiu- .alo.cnts
Dijested insects

51-75 ma
Ccroohiur spifionis
Diested insects
TseIchthyvs oaciicus lar.

76-100 mm

101-150 ni
Digested Copepods
Chironorid larvae
Co r osti s ni onist ,
Diptera
Digested material

TRRE3sPINE STICKLEBACK
26.50 ma
51-75 m

Cor otium salmonis
. 5.a! 2 a lOn4ispina .

' AMERICA'; SHAD.
76--100 n -- .

Euryterora hirundoides

I

(18) (83
307 tr

(5) (33
86 tr

Mar 7o
vot If 0

(6) (33* -
13 .12

(12) (11)

T .06

. (8) (2)
2 .03
1 tr-

(2) [Il
ST 1.50

(1) (13

(2) [2]
(1) (2
(2) (

(1) (13 (2)

St

(1)(1) (1i

(1)
33

('3

1

(12 )

6
l .'

[l
.11

tr
(03

. 38
tr
tr

(03

tr'
~.1T
.05

Ell

" (03-1

Vol. No. Vol.
:u j -

(26) (18)

6

(1) (11-

(2) -(I
It .25

(10)
3

96
(1>,)

2
.3

(2) (0) -(3)
9 .14.

'2.6

tr

tr(.3f

'.T.77

(2)

tr

.06
" tr

.(8 (63

- - tr

(i) (11 .

(9)

366

(1)

I-.

.i

('3

3.66

11

L,

it ) 23aabev exarini@ is parentheses
3 Is aler eatl is 'bracket

Jul 76 wept 7 Uov
jo. Vol. No. Vol. - Wo.r~ 3

.~ "So - -- ol-.. .
i

I



Jul 76 yept 76 :ov 76 Par IT
70. Vol. no. Vol. o. Vol. No. Vo

AMERICAS SHAD (continued)
* 101-150 *s

Corooh!ua salvmonis
Chircaonid larvae

Esa r-: t -iora r _ i -rndoi des
LARGj3C1.LE 3UCKER

L'1-500 no
501-600 nA

SUR' SMELT "
151-200 as

PACIFIC STA"'ORS SCULPIN
26-50 1a -

Ciro_:hiun, sa!.-.anis
51-75 as

Digested naterf al
Ccroo i un snl:-r is
Digested rysids

101-150 na
w ZULACi103

151-200 nis
C030 3AL 'O0

101--150 as
Corc3h'tu a salmonis

151-2 0 s .

601-Too m"

f

Lfr

'A

1.

(1)
1
2

11

(1) [13 (1) [1

(1) [1]

(2)1

1
2.

1

(0)
tr
tr

,ot
tr

r

(23 (5) [0)
.07 6 .12.

[03 (ih) (h)
" .50

tr
tr

(3)
(1) [(o
(125 ,5
(l) (11

(1) [II

a

":
I.

1umter examined in parentheses
f 3 3u2ber empty is brackets

Tluse Is at

:a* TT JYa IT100. - Vol. 3e. VI.,_

(3) (31

* I

I

L.

-I

i

I

.

"

I



.1 Jul 1 ,o
fel. so. -rel.

STAZ.RY PLOUDDER
26-50 as

Coroo.iu:2 salr.onis-

Coro>hium salmonis
*- .:e -rsis aerceds

. .76-100 ~3 ~ ~ ~
Corcniiu' salmohis

101-150 us
151-200 ns

Coronrtum sai-onis
i~e;.td materiall

Dlitsted insectS
THREESI::E SLICKLEBACK

26-50 za
3ieste3 material

51-75 as
w Lijge:'ed material

Wi re =o a hir ur.doides
Di'este4 insectuns

CARP
201-500 n
501-600 n

PEA14OUTE CHUS

26-50 an
51-TS as

0-100 m

101-150 
as

151-200 ra .
201-250 as
251-300 =a

Cl19O0K SALMON
- 26-50 us

Coroohiuu salmonis t
5-75 4 -

I
*1

I
Cor'nhiuu salmonis
Laohniq onr isi

101-150 =s
Arachnids

2eovs is e rcedis
Casnia lon.AisAina

Digested catsriaig
Sticks '
Kyaenoptora-toracidae
Diptera
Neniptera

(15)

(8)
3

[15 3

(63
tr

(11)
1

(11)

(1)

[101
tr
(8)
tr

[Il

(1 )

'2
(3)

23

[93
.39

tr
11
.23.-

(2) . (21

(1) [1i

(2) (11
tr

(22) [223 (2)

(C)

209

(1) (11

(1) [13
(12)

(1) (13 (T)
(1) (13 (1)

(2)

(6)

3160
(l0)

2
6

8312

(0)
to)

.5
(03

U.
.0

8.0

(121

11
[21

(C)
(2)
(5)
(2)

Cll) ('3 (3)* 16

s 21

"

3
6
3

tr

tr
U.o

U.or05
.05

U.
'S.

S *
5

[2)

tr

(8) (6.3)

* . (2)

* . * 21" S
.5

(1)

(1) to) (1) t0)

S .05

(1) [1i

(13

112
(i)16
(13)

31

[t I
.05

(25)
(1)
.( 1)

(s5
.22

.216

(T) (5) (251
21 .0? 3

.75

.1

.0

t6
(1

. 1..21
tr,

+t1I

[1

[25I
[1

U.o

i.0

.1

rusher exaaied i aretheses

-I

(25) [233
d tr .

(14) [91
31 .31

soao.r um .# rek-I

.;ul 76 Sept 7M 'OY 76 YFa fTy _
So. Vol. so. Vol. !:e. Vol. No. Vol. No.



CI10OCK SAL'.10 (continued)
151-200 as

An so a-iarus confervicolws
sectt pieces

Corosh iu salnoais
*- yceaoptera-Foraicidea

Diptera
.. :iptera

231-250 as
Coro-thtum slalonts

PACIFIC 3TAkiOR2 SCULPIN
26-50 m.

Coro!hlun salmonts
5. 75a

Corontdum sair.ontg
Dibested material
A-3ccrp narua confervicolus

76-100 no
Cororhu2 salionis

101-150 a ,.
:.Je-o..vsi mercedie

ophiua asa!-onis
Chironomid larvae
Diijste4 material

151-200 a
"oroah u- sa atonts

LARGESCALE SUCKER
601-500 as

501-600 as
AMERICA) SH"AI

76-100 a
Eurvtemorl htrundoideL

- 101-150 a
* Eur:teora hi rundoida.
= 151-20 am

201-250 as
.251-300 as
301.400 s

;LON i?17 SXCL!
76-100 fs

7eonvesis eercedi .
Ccromhfum salnons . "

101-150 as +,
t -3eors766 r eedtA

101-159 a-
151-200 ms

t wI o 7 saiaod isparthso

Jfl 7
s0.

Sept 76 - ov
Vol. No. Vol. 3o.

o ar o
Val. No.

(1) (0) (6)

" ..6s
136

* t .0$
6 .10

1 .05.

L

(1) [0) (11)
26 .23 15

62
"0

(1) (13

(2) (2) 

(14)
6062
(6)

(436

(10) -
28

May 77 JIu .
Vol. Ne. Vol. 1.. -Vo-i -

(13
.2

2.00

(4) [03
165 2.40

(1)
2

(5)
7
"

3

I

(03
.03

[o)
.13
.05

t r.[I "

.ii

'.r
.3

.10
(23
.50

. s

f

(53
.20

(6)

(8)
13

(10)
316

(6)

h51

(1)
9h

(1

(63
(3)'

.43

(2
3.16
(13

i.sl

(0i
.06

(1) 11
(611

(1) 1
(2) 2

(1?) (101
1. '.25

I r

(1:) (13
(21), [2613

- b

I-

wA

a'

Vol. Xe. Vol. Xa. " Val-.- - -

it MLW LA be" -

4



COO3 SAL:430
101-150 n

Corooh!um sal.onis
151-200 an

CUTTI.90AT TROUT
. 301-400 a s

Jul 7' Sept .T76
No. Vol. No. vol. No.

Jar T T

E.
9.

Hay 7 - Jv1 Ti
vol. So. Vol.. So.

(2) .(01
51 1.00

(3) (3)

w
w

V

I

0

naber xsaaiueI is paseatbsis
:moor *apty La braeketS

.vrlII

10 - (1l

*1

.I

Vol . Ro.

+t

i



Jul T. Sept 75 6o 716 Mar 77 ar Jul TT -
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APPENDIX TABLE 12 (CONCLUDED)
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APPENDIX B13: PERCENT NUMBER AND VOLUME OF ITEMS
CONSUMED BY ALL FISH THROUGH JULY 1977
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Appendix Table B13

Percent Number of Items Consumed by all Fish at Miller Sands

July 1976 through July 1977

"~*1
July 1976 Jeet 1976 , ov 1976
e.. .o. I So.. 'O.
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176

b61

496 23

351 16
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.. ... .___________________- - -
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Sr
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I4 
6K

32 or

19#3 16
4 Sr

2 Sr
sastrep"Ns

rq4 2 Sr
fetraseds

3.14. . trso.4s 37 2

Zseets
Obtreseelt larva J63 11 160 6 159 1 117 5 123 9 98I 6
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Pipters to 1 496 3 1 tS
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