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Mid-Columbia River Zooplankton

Abstract
Zooplankton samples were collected from rhe Columbia River at the Hanford Sitc, V/ashington,
from June 1973 through March 1980. Samples were collected at river kilorneter (Rkm) 611 ad
Rkm 566. Crustacean zooplanl.ton numerically dominated most samples. Bormi,ta., Didftornks,
and. Cyla?s were the dominanr genera observed. Zooplankton densities generally followed a trend
of q inrcr  n in jmums and lare*pnog, cdr ly+umme- ma-\ imums.

Introduction

Zooplanktoo saoples were collected from rhe Columbia River at Hanford (Fig. 1) from

Jlne 797 3 through March 1980. Sa-mples were collected at river kilometer (Rkm) 611
from June 1973 through J.une 797 4 and at Rkm 566 from December 1974 through
March 1980 for the $Tashiogton Public Power Supply System's Columbia River
aquadc ecological studies ( Page et al. 1976i Gtay et al. 19761' Grcy ald P^ge 1.977,
1978, 1979a, 1979b; Beak 1980). Study objectives included identificatios of Columbia
River zooplaokton at Hanford and determination of their relative abundance and ssa-
sonal disribution.

Methods
River  K i lometer  611

Veekly zoopiaokton samples were takelr between June 1973 ar^d J:urc \97 4 ftom
depths at three statiofls acoss the river. Five samples were takeq on the night follow-
ing a day sample. Samples were collecred with a Clarke-Bumpus plankton sampler
equipped with a Number 10 ( 158rr,) piaoktoo net. Because of a stlong cuffent io the
Columbia River, it was possible !o operate (in effect, torv) a Clark-Bumpus sampler
from the stero of arr aochored boat. Often, howwer, it was oecessary ro drift dowo-
stleam to avoid sampling velocities beyond the capability of the sampler. Bottom
samples were taken within 1 m of the bottom, and mid-depth samples were taken
about halfway between the surface aod the bottom. Surface sampies were taken with
the sampler just below the watel swface. The sampler was towed for 3 to 5 min.
Material collected was washed into a sample jar and preserved in 4 percenr formalio.
Aliquots from the sample jar were microscopically exa.oined in the laboratory to
determine the number and species of organisms present.

River Kilometer 566
A 1539, mesh net with a l0-cm diameter mouth aod a 5:1 length to diameter ratio
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Figure 1. Map of the Hanford Site, southeastetfi WashiDgton.
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was used to collect samples at Rkm 566. Samples were taken once in 1974, six times
in 1975, quarterly in \976, ar'd once each month from 1977 through March 1980.
Duplicate stepped-oblique zurplanktoo lows were takeo. This sampliog method inte-
grated the sample over depth. Vertical stratificadon of zooplankton was not examined
in this srudy because samples, taken weekly fot a year at Rkm 611, indicated mid-
Columbia River zooplanktoo are oot vertically stratified. The oet was towed for a
total of J min by holding it at the surface lor Vt min, lowering to mid-depth for
1l min, lowering to the bottom for 1 min, raising to mid depth for J/2 min and finally
raising ro rhe surface lor /2 mit This usually resulted in {iltering o{ 5 to 5.5 m3 of
water. The oet was retrieved aod rhe sample .was .washed into a jar aod presewed in
4 percent formalin.

Results
Taxa (Rkm 611)
The crustaceao-zoolplankton communiry at Rkm 611 during 1973 and 1974 consisted
of 12 species (Table 1). Ten cladoceraos, one calanoid, and one cylopoid copepod were
identi{ied. Bovnina longirosttz: .wns rhe most abundant cladoceran and the dominant
zooplankter from June uotil Octobe!, when Di"ptamu! afilardi became dominanr.
This species remained dominaot ufltil Juoe 7974. p:llor to January I97 4, Cyclop:
bicuspidatus ,homai was the rhird most abundant organism. During the January-
February thaw, C. bicaspidatu: thomasi became the second mosr abundant zooplankter
and remained so until ir became dominant h Jure 1974. Daphnia spp. were the
fourth most abundant organisms, but they .were preseqt in such lovr numbers that,
for the most part, rhey accounted for only 10 percent of the aoimals prev;ot. Bosmina,
D;dpromu, arLd Clclopt accounted for most of the remaioiog 90 percent (Fig. 2).

Other types of invertebrates were observed in the samples. These included insect
larvae, aquatic arachriids, annelids, rotifers, nematods, Tardigrades, and Hydras. Drift-
ing insect larvae, especially trichopterans and dipterans, were present in limited numbers.

Insect larvae usually accounted for less than 5 percent of the animals collecred. In
mid-October, relative abundance of insect larvae peaked at 5 percent of rhe commuoity.
Numbers of insect larvae peaked with other zooplantton in mid-July at about 7
larvae/m3. This peak corresponded with peak insect larvae numbers observed in the
benthos collectioos. Howwer, relative abuodance was low, and at this time insect
larvae represented only about 0.08 percent of all zooplaolton. These data indicate that
drifting insects are oot numerically important components of the zooplaokton com-
munity at Rkm 611.

Taxa {Rkm 566)
Fifty-eight zooplankton taxa were observed in samples collected at Rkm 566 from
December 1974 through March 1980 (Table 1). Seasonal relative abundaoce was
dominated by three crustacean genera.. Bonnina, Diaptonzus, arrd Cyclop: (Fig.2).
Bosmina geterally dominated the July, Augusr, aod September samples. Didptomrrs
dominated December and January samples. Cyclops dominated March and Juoe samples.
Io the late-winter, eady-spring of 1977, rotifers dominated the samples. Insect larvae
were ooly numerically significant in samples collected in March 197I and September
1976.
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TAIILE 1. zooplankion taxa couecieal in samples Irom ihe Columbia River at riv.r kilomeler 611 and
566 lrom June 1973 &rouah March 1980. (1 = Rkm 611, 2 = ItLm 566, 3 = observ€al aJ
boih s i !es.)

HJdra  sDD.

P:Llualicellidae
Paluauecllo nrltculala

Hirudinea

Brachionidae
Ketllcoilir longtsplnr
K. spp.
Leratellr coctlearis
Ii. quzrallala
Brrchionns spp.
Erclrlanis spp-

lccnne spp.
Synchaeliilae

Synehreh spp.
Polyrrlhra sp.

T€stualinellidae
T0s lu t i le l l r  sDD.

Leplodoridae
Leptodora klnallll

Sididae
Slalll cryBblllDn
f,rtoDs spp.
Diaphatrosoma spp.

DaDhnialae
DIiphnb spD.
D. pulon
D. mlildcndorri,nnr
CerioilDthnio spp.

Bosminidae
Bosmlna longllosllls

Macrothricidae

acrollrix spp.
Iljocryptns spp.

Ohydoidae
Plouroxus spp.
P. alenticulai[s
rlloDr coilaia
A. quadm.ngahrti

-4.. gullrta
A. rGctangala
Chldorus spp,

Euryce.cinae
EurJcercrs lamellalus

nDis (hura  spp.
Temoridae copepodid

I)iapt(,miiIae
Dlaplollrus spp.
T). ashlrndi

Cyclopoida

cyelops spp.
Btctrstlilahi thomasi

Harpaclicoida

Epbemeroplera,
Trichoplera.
Rhyacophilidae
Eydropsychidae
DiPiera
Chironomidae
Simuliidae

Stmullum sp.

nrgesnr sp.

Yortlceltr sp.
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Density (Rkm 611)

Numbers of zooplaoktotr ianged from 1500 organisms/m3 in mid-July to <30 or-
gaoisms/mo io November aad Decembet ( Fig. 3). The yatly avetage was 607 o!-
gaqisms/m3. Numbers of zooplankmo declined steadily from a July Peak to a NoYem-
ber/December low- A mioor peak occurred in January and February, which cortespoldd
with an early thaw and upstleam flooding and may have repies€ntd orgaoisms washed
from upsream {eservoirs.

Density (Rkm 566)
Zooplaokton densities at Rkm 566 genenlly followed a trend of wintet mioinqums and
late-spring, eady-summer maximums (Fig. 3). Average numbers of zooplankton per
cubic mete! (No/mB) ranged frqro less than 10 in December 1974 ro 47O2 h June
1977.

Mid-Columbia River Zooplankton



a

INV0N|8!  lAt l fEr  1Nn3lr

Fieure 2.  Relat ive abundance r  percenr -of  mean toral  number r  of  rhe rhree dominanr zoolplankton
o.ganisms col lecred ar  Rkrn ol I  and Rkm 566. June l r )7 i  to Marrh i980 (modi f ied f rom
Beak 1980 ) .
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Figure 3. Number of Columbia River zooplanktets per ms collected at river kilometer 611 and 566.
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a!adr![ r7ov. uourrnaql genefa wete lrolmTndt
Diaptortar, ar'd Cylops, Density estimates were lowesr in the winter a.od hiehest in
the summer. Summer peaks were dominated by Botmixa and ranged to densities
greatef than 4500 organisms/m3. Vinter density estimares were generally less than
50 organisms/m3. Diaptomtur and, Clclops dominated in winter and sptiog, respectively.
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