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Benthic Invertebrates and Sediment Characteristics in a Shallow
Navigation Channel of the Lower Columbia River, Before and After
Dredging

Abstract
Li t t le i \  kno\ tn about l l rc  jnrpacr ofdredgir !  on benthic in\errebrarcs in n.r \ igar ion ch nnels of ihe lo l lerColunbiaRiver.  Tohelp
iill rhi\ inforrratio.al !ord. rc conducted benthic invertebratc and scdil1lcrr \tudies in .L shxlloll na\'igati()l1 channel in the dler
belbre.rnd ai ier  dredgi  g.  Bcnlhic invertebrate rnd sediJnent sanrplcs $crc col lected $i th x 0.1 l r l rv in\ tcngf tb sanrplef  xr
seven strtrons in lhe Wahki.1kurn CoLrnt) Fe[) Ch.rnnel. Wxshington (Ri\cr Kiluneter 70). lnd ar an npstrca|r rcierence rrer in
1qgi  1995. No s igni l icanl  e i tect \  (P>0.05) o i  rhe lef f f  chrLnnel  dredging proicc l  or  C.rb i .u l t l  l lunr i t leu.  C! ' ra loposonidrc
lur\ re. Col./t,n,n sff., or total bcnthic inlcflebrute den\iIies \refe detected in lhc nldstic.rl anxhsis. lhhough bcnlhic iD\ erte-
bfale den\ i I ie \  q,efe s igni i lcant l r_ d i l lcrcnt  (P < 0.05) bet$een sul \e\ 's  and nrc.rs lor  \ome org.rn i \m\.  Dur jng al l  c ighr surver- \ .
Con,nl lL1]1unuk11'( i , | " , r l , ' \pp.andCerat(rgr3onid.re iDip!era) lar !ac\ !eIegenef l1 l \ thenlostcol lnonbcnlhi0 in\efe.
b| . r les inboththci in. }c l rannc] . rndiher le|encel i |e l 'T$ 'omcaSurL' \o l .co
$,efe cai.ulated ibr cach rrc.r lor erch sune)- No significanr cllict\ {P>0.051 ofthe t_erry channcl drcdling project on rhe
benthiL ' r . \ 'cncbr! tc  comnuni t !  \ t r r r rufe.  . r \  mea\ured h)  l l  ard E.  \ \ere detected.  No s igni i icanr cf l ic ls  (P > 0.05) ofdre rnn. l
chxnnel dfedging projccl ()lr scdiment median grrin \i7e or perccnl \olarile solids $efe detected. Rc\ulr\ lioln rhis stud) |\ill
pfo\ ide infofmation lrr aqualic .csoLrce .r,rencics thrt as\es\ Ihe porc.rial cn\ ironmentrl eftects of dredging in similar h.rbitats of
the lo$ ef  Columbia I t i \er .

lntroduction

The lower Columbia River from thc mouth to
Porlland. Oregon. is an irnponant navigation chaD
nel that is traintaincd io a depth of 12.2 m bv
dredging. ln adclition. various shallower secondary
n  ig l t i , ' r r  chur r r re l .  in  thc  louer  r i re r  l r r  n t r i r r -
tained through dredging. Litt le is knorvn rbout
the impact of drcdgin-e on benthjc invertebrates
in thc lorver Columbia River. To help l i l l  this
infbrrnational void. we conductcd benthic inver
tebrate and sedimcnt studies in the \\'ahkiakun
Countl Ferry Channel. rrvashingtol (River Kilo-
meler (RKm) 70.). betbre and after dredging of
the channel.

Thc \\ahkiakum Countv Fen1. rvhich is ownecl
ud operated by Wahkiakum County and subsi
dized by the State of \\'ashirgton, operates bc-
t\\,ccn \restpoft. Olegon, ald Puget lsland. Wash-
ington. Prior to our sun'eys. shoaling in the terry
channel between Puget lsland and the marn navr-
gation charnel of thc Colunrbia River lorced the
ttr) 1() opcrate rt one-half capacity during parr
ol the;-ear (U.S. Army Corps of Engineers J9921.
Clanshell clrcdging u'as conducted in about 2.1.1 nr
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of the f'errv channel lion 24 Januarv to l7 Feb
ruary 199.1. About l.+.258 mr ol sedinetts were
rcmoved lioor the chalnel and disposed of at an
in-water disposal site about4 km do\r,nstrerm fiom
the feII] channel. Although the ferry channel is
about 579 m long. oniy about 2.+'l m htrd to be
dredged. as Lhe rcrnainder of the channel is natu-
rally deep. Thc dredged porlion of the fen y channel
is 6l m widc and authoized to a dcpth of 2.7 m.

{ l though the  r re r  ,  ' l  thc  J reJg in ;  p r r , je .  r  s r .
small, there $as conccm that benthic invenebrates,
pafticularLy the amphipods Corolthiunt spp. lC.
.salnoni:s tnd C. spirlconre). would be adversely
inrpacted. Coro2lririrn spp. are liequentll' found
in intertidal and shallou subtidal habitats of thc
Columbia River estuarl,and are seasonally im-
portart il] the diets ofjuvcnile salmolids and othcr
tishes (McCabe et al. I983. 19ti6:Kirnetal. l986:
Muir ct al. 19881. Corophfum sdlm(nit xnd C.
spinicorne were the doninant prev firr jurenile
salmonids collected during the spring of l9E;l at
Bonnevil le Dam. the lowennost dam on the Co
lumbia River (Muir and Enrmclt l98E).



The goals of the prescnl sludy were l) to de-
scribe benthic inverteblate communities in thc
dredged portion of the ttrry channel before and
atier drcdging and 2) to assess recolonization bv
benthic in\,ertebrates in the dredged porlion of
the ferry channel. We collected srmples in a ref-
ercncc area located about 3.2 knr upslrcam frorn
fte ferry,charnel to help asscss the effects ofdredg-
ing. Specitically. we assessed benthic invcrtc-
brate species compr)sit ion. standing clops. diver-
sitl', rnd cquitability in both the lerry channcl and
the upstream referencc area. Results l iom this
study rvill pror ide infonnation to i,rqurtic rcsource
agcncies that assess the potential cnvironmental
effects ofdredging in sinri lar habitats ofthe lou'er
Columbia Rivcr.

Methods

Samp ing

Benthic invertebrate and sediment sanrplcs were
collected at sevel stations each in the \Vahkiakum
Count;- Felry Cihanncl and an Lrpstream rclerence
arca in Oclober 1993: Januarl. Fcbruary. April.
Jull ' , and Octobcr 1994: and Jaluar-v and April
1995 (Figure l). Sampling in Ocbber 1993 aDd
Jaluary 1 99,1 was conducted plior to dredging in
the ttrry channel. and sanpling in February I 99,1
was conducted 6 days attel clrcdging was com
pleted. Mean water dcplhs. by surve!. in the terr)
channcl ancl reference area ranged fion 2.0 to
3.8 m and 2.3 t{).1.7 m (mean lowel low rvater),
rcspccli\ely. Sanpling stations wcrc located Lrs
ing a radar rangc-finder and the Global Position-
ing  S ls lcm (GPS) .

At each of Lhe 1,1 stations, a 0.I -nrr Vrn Vccn
trab sampler rvas used to collect tour samples:three
u'ere rnalyzed firrbenlhic il'rvertebrates and one for
scclinent type. Each benthic invcncbrale sample
was initialll prcsen'ed in a buffered lbrmaldehydc
solution (>.17.) contrining rose bcngal, an organic
staiD. Later each benthic invenebrate sanple was
$ashed with waler t luough a 0.5-mm screen. A11
benthic invefiebntes were soded tiom cach sample,
identifled to the lo$est practical taxon, countecl.
and stored in 70'l. ethanol. The sedimcnt sample
fiom each station was placed in a labeled plastic
bag. refrigerated, and nalyTed ti)r grain size. per
cent silt/c]a,"-, and pcrcenn'olatile solids by the U.S.
Arnr_v- Corps of Engineels. Norlh Pacific Division
Maledals Laboratory. Troutdlle, Orcgon.

Data Ana yses

Benthic invcncbrate data were analyzed by sta-
tion to determine species composil ioD, densities
(b) taxol and total), and communitv structure
(diversity and equitabilitl). Thc Shannon Wiener
tunction (H) was uscd to determine diver sity (Krebs
1978), which was explessed rs:

.i

H = - I l p r ( t o g p )
; - t

rvherc p, = nr/N (n, is the number of individuals
of the ith taxon in the samplc, and N is the total
lurnber of all individuals in the sample) and
s = numberoftaxa. Equitabil ity (E) was the sec-
ond community str-ucture index dctcrmined: E
measures the proportional abuDdances among the
various taxa in a sample (Krebs 197IJ) and ranges
from 0.00 to 1.00. with 1.00 indicati ng all taxr in
the sanple are numerically equal. Equitabil ity is
expressed as:

E = H/log.s

rvhere H= Shannon-Wienerfunclionimds =Dun
ber of taxa. Both H rnd E werc calculated for
each sampling station.

Total beDthic in\'efiebrate densities. Coiblcrrla

lhrnirtea, C o rop li tan spp.. and Ceratopogonidre
(Diptera) larval densitics. H. ard E rvere each
compared between areas (i.e.. thc fcrr) channel
and reference area) and surveys using 1$o way
analysis ofvadance (ANOVA) (Cruzc and Hartzell
l99l). Results l iom the trvo-way ANOVAs were
uscd to detemine signiticant (P < 0.05) inrpacts
ol the dred-qing pro.ject on benthic invertebrate
dersit ies. H. and E. Becausc sanpling was con
Jtreted in the terl r 'hrnnel rntl rclcrcnie rreu prior
to and aftel dredging, we rverc ablc 1o detemine
any significant impacts of the drcdging b5' using
the interaction term (sun'ey x area) in thcANOVA.
A significant intemction indicated a statistically
significant eft'cct of the dredging. Inrertebrate
densities were tested tbr normality, and, ifneces
sary. transtbrnred (1og,u) prior lt l  performing
ANOVA. Normality was tested by calculaling
normal scores of the data. then conducting a cor
relation test bet$een the nomal scores and the
data (Cruze and Hafizell l99l). Mcan dersit ies
of inveftcbrabs ftom individual sampling strtions
pnr r  iL leL l  the  J . r l r  fo r  \ t r t i . t i c . r l  l cs t . .
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Median grain size and pcrcent volati le solids
of the sediment sanples u'ere each compared
bct\r-cen areas (i.e.. the ttrrv channel and refer-
erce arer) ancl sulve,vs using two-wa1- ANOVA
(Cruze and Hartzell 1 99 I ): median grain size and
percent volati lc solids were tested ti)r nomtality
and transformed (logr.) prior Lo pelformilg
ANOVA. One low outlying ralue lbrmedian grrin
size (Station W3, Jul.v 199,1) was renrovcd priol
k) using ANOVA. No statisl ical comparisons 1i)r
percent silt/clay were made bccause of the
nonnortrral distribution of the data and the lack
of an adecluaLc da|a transtbrmation.

Results

Benthic Invertebrates

During all cight surve-vs. Corbiculu .f luninea,
C orc4thiutt spp.. tnd Ccratopogoridae larvae wcrc
generall), thc most commor benthic invcrtebrates
i r r  h l t l r  the  lcn l  eh lnne l  r t td  t l tu  te le rcncc  r re . '
(Table l). I l  both arcas, these three taxa reprc-
sented 90% or more of the total benthic inverte
brate densities d!.ing all surveys, except the July
199,1 suncy in lhe relelence area. In bolh areas,
Ootttphiun spp. werc generall,v the most abun-
daot benthic inve ebntes (Figufe 2). We esti
mated that about 98% ofthe CoroTrhiri,r spp. were
C-. srrlrpnls and the renraindcr C. spinicot'rte. The

f ropor t iL rn i r l  . rhunJrnccs  91  1 , ,7617 ' l r r r r r r r  .pp  i t t
the ferry channel ranged iiom 59% in Jul.v 1994
to 93% in January 1995: in the relerencc area.
thc propofiional abundances rangecl from 2.1% in
July l994 to l i57r in Januar,v 199.1.

The totirl numbcrs of taxa./categories collccted
in the terry channel and relerence arca (data com
bincd forboth areas) ranged from I I irApril 1994
to 27 in October 199:1. Mean numbers of t irxa/
categories (b1'survey) in thc ferr,r chamel and
reference area wcre similal. ranging front 6 to I I
(Table 2).

Thc differences between ilreas for Corbit:ulct

JlLt ineo. Ceri\tepoyonidae lan'ae. Cotp,4ltaz spp.,
and totrl bcnthic invefiebrate densitics and H and
E did not change over the surveys. indicating that
the dredging did not have a statistically signifi
cant (P < 0.05) effect on these parameters (Tablc 3).
All inteftction tenlrs (sunel x arca) in the analyses
wcre nonsignil lcant (P > 0.05), indicating no et-
fect ofthe dredging. Although ue could not de
tect statistically signitlcant ef'tbcts of the dredg

ing on belthic invefiebrate densities. there ap
peared to be a potential dampcning etTect on in-
vertebrates inrmcdiately aftel the dredging
(Table 1). The dredgirg in the ferry channcl did
not appear to have any obvious impact on less
comnoD taxa lbund in the channel.

C orb icu kt.f ltLmirt eu, Ceratopog()nidac larvae.
and total bcnthic ir'rvefiebnte densities wcrc sig
niticaltly different between survcys and areas
(ANOVA, P < 0.05). with densities being signiti-
cantly higher (P < 0.05) in the reference area than
in the ttrD' channel (Tables I and 3). In the ref
erencc area. [lean tota] benthic invcrtcbrate den
sities (by survey) mnged fiom 2.291 organisms/
mr in Jul1 199'1 to 25,266 organisms/mr in April
1994 (Table l). Mean total benthic invefiebrate
densities (by survey) in thc ferry channel mnged
from 2.004 organisms/mr in Februar-) 199,1 to
23,79.1 organisms/mr in Januarl ' 1995. Mean
Corbia aflumineu densities in thc rclcrence area
rangccl from 631 organisms/mr in April 1995 to
2,765 organisms/mr in April 199,1 (Table I ). and
mcan densities in the ferry channel ranged lion
19.1 organis m s/mr in Fcbruary 1994 to 1.360 or-
ganisms/nr: in October 1994. In the reterencc
area. trlcan densities of Ceratopogonidae larlae
rangcd liom 52l organisms/mr in July 199'1 to
2.159 organisms/mr in October 199,1 (Table l).
Mean clcnsities of Ceratopogoniclac larvae in the
ferry channel ranged from 396 organisns/mr in
Fcbruary 199'1 to I, I 1 6 organisms/n'] in January
199'+.

Corcplt[un spp. dcnsities. H. and E u'ere sig-
niticantly ditl'ercnt between surveys (ANOVA.
P< 0 .05) .  bu t  no t  be tween areas  (ANOVA,

P > 0.05) (Table 3). ln the leference area. mean
densities of Corophfun spp. (by survel) rangcd
tiom 542 organisns/m'?in July 199.1 to 19.888
organisns/m2 inApril 1994 (Tublc 1). MeaD den
sities in the terry channcl ranged from l,36'1 or-
gadsms/mr in Fcbruary l99.1 to 22.157 organ-
isns/m'in January 199-5. Mean H values (by
suney) in the rcfcrence area ranged fiom 1 .02 in
January 199:1 to 2.22 in July l99rt (Table 2). In
the t'en1 channel. mean Hvalues (by sunc)) ranged
tiom 0.8,1inApril 1995 ro I .ll5 in July 199,1. Mean
E values (by surve)') in the reference area ranged
liom 0.34 in OcLober 199:1 to 0.70 in July 199,1
(Tabie 2). ln the feny channei, mean E valucs
(by survey) ranged from 0.30 in October 1994 Lo
0.61  in  Ju ly  199,1 .
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TABLE l .  \ {can den\ i I ies (nunrbcr/ r r r r t  of  benihjc i . !cncbrates col lectcd durmg eighr sur\c--s in \ \ ' rhk iakun Count!  Fcn.}
(lhanncl \\ra\hingtm. arrd a rclerence .r|ea. 1993 1995 The ttrr\ channeli\.r\drcdgcdrliertheJrnu|1ry t99,1suNey
and pf ior  to lhc februrr !  199.1snr\c! .

Trxon/crtegor! , ,L tuhur  IJnL . r r \  Fe  hL  uJr  - " -
t 99 l 1991  199 : l

Aprii
199.1

Jul)  Ocbbef January Apf i l
199.1 199.1 1995 1995

Turbelhf ia

Poh chaelil

N', rlt(s IitIul I)l0

Oligochreta

Casrrop0dr

Ll  mn.reida! '  (Lrnident .  l impet l

f'lut " it it t) lLt I it.n\

Bi \ r l \  i r

Cothit Lhflut ined

Ostmcoda

r\nrphip0dtr

Cot?phi t " t :pp.

Rtln1! | h,su,t Dr d ru s spp.

Ra,k lIorit ,tdr s oftqon.nli\

Pr tur4nrtu l tL^ i

G t tot itnosp hu ron d o rc4 tt tns i t

I ' t )n r l ln  \ t tbt r
(irtcpodi

l{up.rcticoid.r

H)dmcar ina

Col leJrbola . rdul t

Plccoplcr.t n) mph

Eph.meroptem nylnplr

Odon.Lr.L ntnrph

Hemiplcra

Trichoptera larrac

Coleoprcrr lttr\rLe

NI i \cel laneous l l ip tcrr

Chi fononr idac l . r \  e

Chiro.orDidae pupae

( crrbposonida.- larv.r

Tolri nunber/m'

2

0

t )

21
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0
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0
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o ( l
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t)

0

0

0

0

0
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0
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0

o

0 0
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0
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0
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0
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' IABLF 
I  Cont iDued

'llrion/c.1tcg()r 
y Ocbbcr l.rDu.rf] Februarl April

I 9 9 l l rr l  l99lr99,1
July Ocrobcr Jrnu.rry April
199.1 l99t 1995 t995

RI'T'ERENCE AREA

Turbcllalir

Ntanthts lunninla

Oi ieochaet i l

Chsrr0podrL

L) nrnacidac (Lrnident .  l imper)

nLt"tutitoltl \'iftn\

Bi \ 'a l \  ia

( otl,kutti fl ni a1

Alnphipod.r

(ItrtilltLult \pp.
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Cer.itl:)poconidae larrnc
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Oct 1993 Jar 1994 Feb 1994 AV 1994 Jul 1994 Oct 1994 Jan 1995 Apr 1995

Ferry Channel

Reference Area

(ANOVA, P = 0.l8). Mean median grain sizes
in thc fcrry channel ranged tiom 0.24 mm in Juh
199.+ to 0.32 mm in January 1994, whcrcas in the
reference area. orean median grain sizes rangccl
frorr 0.33 mnr in January 1995 to 0.'+0 mm in
October 1993 (Table ,1).

The overall means for percents silt/clay in the
len1, channcl and rcfcrcnce area were 2.E and I . I 7r.
respectively (Table ,1). Tn the leny channel, mean
percents silf/clay ranged fron 0.1% in January 1994
to 8.67c in July 199,1. Mean percents silt/clay in
the reference area ranged liom 0..17r, in October
l993 and January 1994to2.1Vo inApril 1995.

Ocr 1993 Jan 1994 Feb 1994 Apr 1994 Jul1994 Oct 1994 Jan 1995 Apr 1995

ffiffi M"- to.a number of organismy# I Mean number of Ca rophiun spp .lrr?

Figurc 2. NIcan dcn\itics of bcnllic in\erlebrutes (totrl) and C.r/r/r//'r? spp. in \\rahkiakum Count] l-err! Channcl. \\hshirgton.
nd r feference.re.r. l99l-1995. The ferry channellvas dredged aiier thcJanuar! 199:l survcy andprior to the Februr0

1 9 9 1 s u f v e i .

Sed ments

Although median grain sizc was si-qnificantly
smaller in the lenv channel than in the reference
area (ANOVA, P = 0.00), no eftect of the ferry
.h i rnne l  d rcdg ing  pro jec t  n r  rned ian  gr r in  . i ze
rvas detected in the statistical analysis. as indi-
cated by the nonsignitlcant interaction (P = 0.88)
bet$een survey and area in the ANOVA. The
ovelall n.reans for median grain sizes in the lerry
channel and reference area were 0.29 and 0.37
mm, respectively (Table,l). Median grain sizcs
were not signiticantly dif lerent between suneys
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TABL[ ] .  \ {er lnnumbeNof benthic invertebrarc rara/c l tegor ies ident i f led.rnd mean di lcrs i t ics (Hland Drern equi t lb i l i t ics (E)
calcula lcd ibr  ben$ic i r \ef tebrate srmples col lcctcd dur ing eight  surve]s in \ \ahkiakun Clountr  Fefr ]  Channel .
\ \ashington.  and a rc lcrcncc . r re. l .  19q3-1995. Theferry channcl$r ls  drcdsed at ier ihe Jan ary l99, lsul rcvardpr ior
k) the February 199.1 sunc\'.

Oclobcr
1 9 9 3

April
1 9 9 1

Jul) Octobef

199.1
Jrnuu)- Febfuary

199.1 199.1
JanLrar,"- April

1995 1995

H
I]

No. of t r \ r
H
L

8 7
1.0- r  126
0.17 0,l l

1
l.t . l
0..19

1
1 . 5 8
0 .51

t'
1 .07
0.Jl

7
r .02
0.38

9
).22
0.10

l l

1 .03
0.l t)

1 .07
0.1.1

9
r .0 l
0 .38

li
l . l 3
0 .38

1
0.8.1
0 .31

1
L l 8
0.,1.1

F}]RRY CHANNEL
6 6 8

1 .25  1 .26  1 .85
0.17 0.50 0.6r

REFERENCE AREA

'L\ 
ts L E L Rc s ull\ o I I $ o wtr,,_ antrl) si\ of v.rriance for selectcd bcn th ic invertebrute pafametefs measrLrcd in Wahkiaku m Counry

Ferrv Channcl. \Ushi.gln. and I reference area. l99l 1995. Rc\ull! lron eight sur\'el''\ Ocrober I991. Janu r).
Februar,v-, April. Julv, and Oct(rbcr 199,+. and Jruluar] andApril 1995 $'crc uscd in the anallses. r\ significanr
di l lcrcnce (P < 0.05) i \  indicated \ \ ' i th  a.  ' ! ' .

Dcgrees of lieedonr P value

Bcnfiic invertebfrte
densir r  ( log.1.
(xrl

('t,bi(utd lt ttiitrcd
d e . s r q  ( l o g , )

alrrqtri,,r stp. den,,it]
(los ,)

Cerr topogonidre la| lae

l) i \crs i l_""  (H)

Eq i rabi l i t , \  (El

Suney r area
lbtal (lcg. riccdoln)

Surve) x area
Tdal (deg. freedo )
Sur\ev

Total kleg. freedom)

'lbtal 
ldcg. lrccdont

'Ibli1l (dcg. liccddrl
Sun e)

Surve) x.Lre.r
Tot.rl (deg. lieedont

1
I
'I

1 1 1
1
l
1

1 1 1
1
I
1

1 1 1
I
I
I

l l l
,7

1
l l l

1

1
1

5..10
6.21
1 .90

2.19
| ] . 07
r .03

5.01
0.:5
l . 5 l

3..19
22.12

1 .65

I 1 . 7 6
1.0,+
1 .00

6.21
0.15
0 .8 l

0.000,1,
0.01.1"
0.07E

0.o27'.
0.000'
0 .  5

0.000*
0 .615
0 .166

0.003i
0.000*
0 .  t 29

0.000,!,
0 .156
0.138

0.000*
0.55.1
0.579

No el'fect ofthc ferrv channel dredging projecr
on percent volati le solids was detcctcd. as indi-
cated by the nonsignificant interaction (P = 0.-56)
between survey ard area in the ANOVA. Per
ccnts volati le sdids were not significantly diff 'er-
ent between arcas (ANOVA. P = 0..15) and. over-

all, averaged 0.6% in each arer (Table:l). Per-
cents volati lc solids were sigDificantly difTerent
bet*'een surveys (ANOVA, P = 0.01). In the fen_a'
channcl. mean percents volatile solids ranged lionl
0.5rlc in January 1994 to 0.8c/ri in April 199.1
(Table 4). In the refercnce area. mean percents
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l l  UI-F-.1.  l \ {ean median grain s izes (mm).  percents s i l t /c la,v.  and percents ! (nalvolat i le  sol ids ofsedi  e nts sarrplcd jn Wahkirkun
Count,v Fefry Chrnnel. \\rashingt()n, and a feference afea. 1993-1995. The r-er] channel $rs dfedged aiier thc
Jl lnul t r )  199.1suI \e)  and pr ior  to thc Fcbrurry 199.1!ur !cr" .

Ocrobef
1 9 9 3

Apn'
199.1

Julr"J.rnu.rry Febru i
199,1 1991

Ociobef Jrnuar] r\pril
1 9 9 1  1 9 9 5  1 9 9 5

FERRY CHA\\EI-
0. l l  0.29Crxi l l  s iTe ( 'n 'n)

Si l t .h]  ( . t  )
\ i )1.  ro l id\  (? )

Gr.ri'1 size onm)
Si l r /c la)  (? )
Vol .  sol id\  r ' t )

t) .1r
0.1

0.,t0

0 . t l
l ) . I

0 .5

0.-r l

t 3

t . 1
0.6

1 . 7
0.21
8 .6
0.7

0.39

0.6

0.29
2 .1

0.36
0.5
0.5

0.27
5 .0
o.'7

0.33

0.5

0.10
2 .6
f).'1

0.35
2 . 1
0.7

REFERENCE AREA
0.39 0.38

volatile solids ranged tiom 0.5% in October l99.,1
and January 1995 to 0.E'/r in ApriJ 1994. Sedi-
ments from the fenl channel were tested for con
taminants plior to the dredging project and were
founcl to be uncontaminated (Jon Gornick, U.S.
Arn)'Corys of Engineers, Potland District. PO.
Box 2946. Potland. OR 97208. Pers. commun.
26 Februar"- 1996 ).

Discussion

The el'fects of dredging on benthic invefiebrale
comnunities van widelv. Moton (1977). who
conducted a l iterature revierv of the ecological
cll'ccts ofdrcdging and drcd-sc spoil disposal, notcd
that initial ellects can range liom negligible to
sc!crc and impacts range li(nn shon to long tenn.
Based on his l i terature review, Morton (1977)
concludccl thal sho -term. small-scale dredging
and dredge spoil disposal proiects inpacted benthic
communi t ies  less  than long- te rm.  la rge-sca le
projccts.

Wc u,crc unablc to dctect any signilicant ef-
fect ofthe clamshell dredging project on the stand-
ing crops ol benthic invertebraLes in Wahkiakun
County Fen-y Chrnnel. Apparently. benthic in-
vcrtcbratcs in thc drcdgccl lrca werc ablc to re-
colonize the area quite rapidly'. after dredging. Lr
a study of the ellects of dredging on benthic
macroinvcficbratcs in a South Citrolrna cstuary.
Van Dolah et al. (198.1) roted sholt term eflects
of a drcdging projcct, with substantial recovery
within 3 months. They attributed much of the
rapid recolonization to inlmigration \ ia sediments
of the slumping channel rvalls. which were srmr
lrr to the sediments removed during dredging.
Bcnthic invcmebrates living in thc slumpingchanncl

12.1 McCabe. Hinton. and Enmett

walls adjacent to Wahkiakum County Fcrry Chan-
nel coulcl have centributed to the rapjd re
colonization of the dredged area by bcnLhic in-
vertebrates. Although the sediments outside of
the ferry chaDnel were not sampled, \!c assumc
that they were similar to those removed from the
ferry channel. Ifthe sedirnents in slumping channel
walls had been considerably diflercnt than those
removed fiom the channel. then the benthos in
the fen)' channel nlay not have rccovered as rapidly.

Corupltiunt sulmonis may also have migrated
into the dredged channel from areas more distant
than the slumping channel *alls. Davis (1978)
obserued that C. srrlnronis actively nigratecl into
the water colunn in the Columbia River estuary.
Cotophitun rolutator, a related Atlantic species,
has bcen lbund to swim abovc the bottonr during
pat ofits life (Hughes 1988). lf C'. srl,roals popu-
latiors in the reach of the Columbia River near
the Wahkiakurn County Fetry Channel exhibit
similar behavior, they could have been caried into
the len1 channel by dver cun'ents. Muir(1990)
lound that C sahiorrls rvas one ofthe three most
abundant organisnrs collcctcd in the drif i along
the bottom of the dvel dorvnstream fi on B onncv illc
Dam.

No si-qnificant changcs occurrcd in the benthic
invcrtebrate conmunity slruclurc. as mcasured by
H and E. in Wahkiakum CounLy Fcrry Channel
as a lesult of the dredgiDg project. ldeally. all
benthic organisms should have been identif ied to
the samc taxonomic lcvcl. pret'erably species. tirr
the comn-runity structure assessments; howcvcr,
this was not practicill or ieasible given Lhc finan-
cial constraints ofthe study. Even though dilTcrent
taxonomic levels of identilication were uscd in



calculating both H and E. \\'e belie\'e our statlstl
c . r l  co tnp l t i ro r t '  r rc  r  r r l i r l  s  in .  e  s imi l ,  r r  l i r xo lo rn ic
ievels were used throughout the study.

Our study clearlv demonstrates the need for
al lcasL one relerence area in environmenlal as-
\e \ \ rnenr \  u l  d tedg i lg  p |o jee t . .  A l ro .  i t  i .  im-
portart to conduct sampling priof to dredging in
both the inpactcd and ref'erence areas. Undenr,'ood
(1992) gocs onc step tirnher and states the need
for multiple rcltrcnce rreas in environnental as
sessrnents. \fith sampling betbre and after in both
the impacl and relerence areas. It is not plactical
or ccononricrl ly leasible to establish multiplc
reference areas in nost benthic inveftebrate studies.
\i'ithout the data lronl thc rct'erence area, \\'e \\'ould
not have been ablc to make accurate conclusions
r rgurd tng  thc  in rp i rc t  , ,1  Ihe  L l fed l inF  l ro i ( ( l  on
tl 're bentl]os in thc Icrry channel. Srnrples col
lected in the rcfcrcncc area provided a neans of
asscssing natural variation in the stalding crops
and community stmctule of benthic invcrtebrates
in a specific reach of the loucr Colunrbia River.
Other researchcrs have noted that benthic inver
tebrate populalions in other reaches of the lower
Columbia River vilr1 scasonallv (Holton et al. I 98:1.
\{cCabe and Hinton 1993. Hinton et al. 1995).
In Grals Bay lRKnr 37), Holton et al. (1984)
obsen'ecl that Corcplrfurr sa/aronis densities rangcd
from.1,l22 orgarisms/nr in July 1gli I to 31.75.1
organisrns/mr in Februarl ' 19111. Hinton et al.
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