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' INTRODUGTION . | .

The Portland Discrict, Corps of Engineers, annually, has the

Yicn ecubic ya:ds of dredged material from the channel of the Columbia
Rivar eétuary. This material is removed by a hopper dredge and is
szeiled in areas that have been designateﬁ by the Gbrps in consulta-
+ign with water use and pollution control agencies. The sites available

for tre disposal of dredged material within the estuary, and offshore

of the mouth of the river are designated as A, B, D, E and F (Fig. 1).

bzri_g 1874 only sites B, D, E and F were used as dispoéal sites by
t=2 Corps. The site that is used for dredge disposal activity is flex-
512 in that alternate sites are available in the case that inclement
zzzher conditions restricts or prohibits use of épecific sites. Othex
zzors important in the seiection of a disposal site include whgre
iz zaterial is dredged in the estuary, the distance between dredge
e~f dredge disposal sites, and the total quantity of material that
Tas bzem disposed of on a specific site. An annual project of this
pArg=r-] ané magnitude potentially has serious implications in a biologically
rroductive estuary. )

The Natiomal Marine Fisheries Service -(MMFS) was requested to
Zov assessing the effects of dredging and spoiling¥on the benthic
n2 of this aréar and to make a preliminar? or ""pilot study' of
“m2s52 effects. The "pilot study' was divided into tﬁo parts, i.e.,

z szudy of the effects on demersal finfish and shellfish, and a study
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of the effects on benthic infauna. The results of the "pilot' study

on the effects of dredging and dredge disposal on the benthic infauna

is presented here.

“ARFAS STUDIED

Station 6:

Station 6 was aéproximately at Coiumbia rive:;miie 12, Tt Qas
located at the intersectioﬁ of a line between buoys 33 and 35A and
‘a line between‘the municipal water tower, the wesﬁ corner of the most
westerly warehouse and buoy 31, in an area known as Flaval‘bér. ffom

1968-72 an annual average of 430,938 cubic yards has been dredged

from this area. A survey of this area in April, 1974 by the Corps
of Engineers showed a depositional site that had formed a bar along

the edge of the channel since the conclusion of dredging in November,

AR il L

1973. This area was large enough for a demersal fish survey (had suf-
ficient length for a S5-minute net tow), was scheduled to be dredged,

§ o and thus was chosen for dredging and then upon request the area

was dredged. Samples were taken in June and July subsequent to drédging.
] -Station 71 ' ' 2z

Station 7 was located 150 yards southwest of buoy 7, adjacent

N

to the Corps of Engineers spoil site E (Fig. 1) which has been actively

i i

used since 1973. During the fiscal years 1973 and 1974 this area received
: ‘ <

2,460,077 cubic yards of material. For this study the Corps agreed'

to deposit the material at the location southwest of the buoy giving

e e i et
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a good positioning reference for disposal and sampling. This site
was in use prior to the initiation of our sampling program. Samples

were taken in June and August to assess the effects of a continued

disposal program.

Station 8:

Station 8 was located at mile 5 of the Columbia River at the
intersection éf a line between b;éys 14 and 22 and a line between
the tower on Clatsop Spit buo? 19 (Desdemoné Bar). Frdm 1968 to l9§2
an annual average of 178,995 cubic yaxds of ﬁaterial had been dgedgeﬁ
from this area. A Corps of Engineers bottom contour survey in April
of 1974 showed an area of deposition in.this afea. Like station 6
it was chosen as a dredging effects site due to its adequate sampling
size and an approved schedule for dredging. Tﬁe.sﬁation.was sampled

in May and early June prior to dredging; samples were taken in late

June and August subsequent to dredging.

Station 9:
Station 9 was located 150 yardé southﬁest of buoy72 to.give a
good positioning reference for dredge disposai and sampling. This
site was adjacent to the Corps of Engineers disposal siﬁe F (Fig.
1). Site T has been actively used since fiscal year 1966 but had only
received a total of 671,162 cubic yards through FY 1974. This area
was sampled in May and August withoﬁt disposal while the other stations

were being used for dredged disposal. The Corps was requested in late

~n
i

s

1 2t this gitas and a September sample

was taken subsequent to this.
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Station 10:

Station 10 was located 150 yards soutﬁwest_of buoy l.-This was
the most seaward site of active dredge disposal_and{is désignateé
By the Corps of Engineers aé site B, From 1957 through fiscal year
1974, a?total of 31,383,444 cubic yards of dredged métetiél have Been-
dumped on this site. The disposal activity was initiated prior to .

and continued through our sampling program. Samples were taken in

May, June. and August.

To assure that-the drédging and dredged disposal to be done by
request was on the chosen sites, observers were placed on thé hopper
dredge "Biddle' for é 2-day perio&. The obéervers Were‘to determine
the dredgiﬁg location, the amount of material dredged from stations

6 and 8, and determine the amount of material depostied on stations

7 and 1C. Station 9 was not being ussed for dredged material disposal
& k

[4]4]

~at that time. A lack of communication with the Corps of Engineers

and mechanical failure of the dredge reduced the effectiveness of

this effort considerably.

METHODS

Samples were obtained on a 40-foot boat operated by staff of
the Hammond field station, National Mariné f&éheries Service.-Sampling
stations were located by visual sighting of intersecting ranges or -~
by using a compass heading and estimation of distaﬁze from buéys.

The boat was anchored whenever possible during the sampling procedure.

. _ ) ‘
The bottom material was obtained with a 0.2 m~ van Veen grab. Six
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replicate samples were taken at all stations on all scheduled survejs
(except station 6 during the June sa@ple)é only 4 replicates were
taken on this data due to inclement weather conditio?f. Six replicates
were collected to assure adequate conéisﬁancy of.the samples té describe
the faunal assemblages.

'The_samples were sieved through a.l mﬁ stainless sﬁeel écreen
onboard, and preserved in 5-10% formaldehyde solution, buffered with
sodium acetate. The.samples were sorted under a microscope, in.the
laboratory, to separate organisms from debris; then the animals were
separated into taxonomic groups. The Amphipoda, Cumaéea, Isopoda,
Pelecypoda, and Gastrﬁpoda from each sample were identified to species
where possible and counted. The Ophuroidea, Oétrécoda, Echinoida and
brachyuran decapods were not identified to species, but were cbunted.

The wet weights of each taxonomic group were deteimined‘(samples
were dried on filter paper). Tests showedlthat there was an initial
rapid loss of weight during the first 5 m;nutes of drying which reached
an asymptote in 7-10 minutes. Thus,-all samples were dried 10 minutes

before weighing. All animals were weighed as captured i.e.,

pelecypods
and gastropods in their shells. Three taxonomic gfoups;.nemertina,
sipunculida, and polychaeta, were weighed, but were included in the
count data only as being present due to the difficulty in classifying
them taxonomically, and recognizing parts of animalis. The ash-free

dry weight of each group was calculéted using thé wet weight/organic
matter relationships suggested by Lie (1968). The factgrs used were
-133 for polychaeta, .130 for crustaceans, .055 for 1 anciis,

+122 for ophuroids, .033 for echinoids, .130 for sipunculoids, and

-133 for nemertia.
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Epifaunal forms such as mysids and andmﬁran shrimp were coﬁnted'
but their ﬁumbers_are.not inclﬁded in the total; These aﬁimals are
highly motile‘and are not sémpled with the same efficiency as the
infauna. However, the numbers of these animals fqund.on éeparate dates
does indicate their relative abundance (see count tables); the weﬁ

weights of these animals were not determined.

~ RESULTS

Impact of Dredging

Station 6:
A total of‘626,?66'cubic yards_of material Was-femoved.from Fiavel
Bar between March to October, 1974. However, on the station chosen,
the specific area was dredged between the May and June sampling dates.
cdiments ab this station are primarily fine sand that is
easily washed through a 1 mm screen. A high content of wood fiber

was noted in the June and July samples.

The benthic infauna is dominated by the amphipod Eochaustorius

washinetonianus which represented from 80-95% of the animals present

(Table 1). Two other amphipods represented between 5-15% of the remaining
animals. fhe total number of animals dgcreased by 50% between the
first and second samples, by 33% between th;'second and third, and
by 33% between the third and fourth samples (Table 2).
The samples show a low diversity.of species. Aftotal_of 12 taxa

were found over all sample dates. The April sample had 9 taxa while

the June sample had only 3. However, for the June sample only &
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replicates were taken. fhe count data.haS'been corrected to represent
number of organisms per 1.2 mz for comparison with the other data.__
fhis does not correct for possible additional species caught due to
increased sampling effort. Ccnseqﬁently the June data may underestimate
the number of species.

The pelecypods and isopods are not found after dredging. These
groups represent about 3% of the total Apfil biomass and 5% of the
May biomass. The contribution of these '"rare'" groups represents‘a
small proportion of the biomass and total number when comparéd to
the dominant amphipods at this station. Biomass decreased from 1,019

milligrams per 1.2 m2 on the first samples to a low of 164 milligrams

per 1.2 m® on the fourthjzample (Table 3).

Station 8: : X

The specific area designated as station 8 was dredge& between
the early and late Jume samples.tHowever, from the lower Desdemona
Bar a total of 398 772 cubic yards of material was dredged from March
to October, 1974.

The sediments at station 8 were of a black sandy mud easily sieved
through a 1 mm screen. Clay balls from 5-200 mm were igtermittently |
present. Some wood debris was present during all sampled periods.

The benthic infauna at this station is dominated by the amphipods

Anisogammarus confervicolous and Paraphoxus milleri which accounted

for 80-98% of the total number of animals (Table 4). In the May and

June 21 samples, 95% of the animals were represented by 6 taxonomic

categories. The June 11 samples had 95% of the individuals in 4 taxa
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and Iin the August samples one species of amphipod accounted for almost

94% of the individuals in the sample. Only during the eariy June. samples
were these two not ranked first and second (Table 5); at that date

Echaustorius washingtonianus ranked second to Paraphoxus milleri.

The numgrical dominaﬁce changes at each sampling date between Anisogammarus
and Paraphoxus. A total of 14 taxoncmic categories were found over
all sampling periodé. The number of taxa decreased from 10 during
May to 6 &uring August. Only 3 of these taxa are found in all sampling
periods.

The total number of.individuals increased from the May to June
11 samples, decreased dramatically in the June 21 samfles after &fedging,
and increased to the highest number of animals in August. The bicmass
follows a similar pattern except that the highest ﬁiomass measured
(188 mg/l.2 mz) was in early June {Table 6). This was due té the large

contirubtion by nemertine worms.

Impact of Dredgze Disnosal

Station 7:
Station 7 and the adjacent Corps of Engineers disposal site F
were in use prior to the initiation of this study. In ;he périod from
March to October, 1974, 3,5000,237 cubic yards of material were disposed
of on these sites.

. . - . . % . .
The sediments at this station are of a fine sand that is easily

sieved through a 1 mm screen. Wood debris was present in all samples.
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.
There is no single dominant taxa at this station. The'amphipods;

however, are the most important in numbe: of individualg or speciés.
Six species of amphipods in the June éample, and seven species in
the August sample, represent 95% of the individuals (Table 7). There ‘

is a decrease in the number of individuals from 542 in June to 115
in the August Sample (Table 8). Eight of seventeen takonomic categories
were common to the two sampling dates. Allarge number of mysids were
szmpled during both sampling periods. The biomass, however, increases
between these dates due to a large increase in polychaete biomass,

from 664 to 713 mg/l.2 m2 (Table 9).

1Iel,

Station O
Station 9 was adjacent to the Corps of Engineers disposal site
F. A total of 35,244 cubic yards of material was disposed of on these

sites from March to October, 1974. The major portion of this disposal
y J 2 T

was done between the August and September sampling dates.
T The sediments at station 9 were of a fine sand that was easily

washed through a 1 mm screen. No wood chips or debris was found at

ik S R

this station.

A total of 45 taxa were found over all sample dates, eleven of

which were ccmmdn to all dates (Table 10). The total number of indi-

viduals changed very little between the three sampling dates. The

assemblage at this station is characterized by the ‘cumacean Diastylopsis
dawsoni which ranked first in all sampling pericds, and the gastropod

Olivella baetica which ranked second in the May and August samples

and third in the September samples. These two species represent 34
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-

to 40% of the total number of individuals (Tghle 11). An‘aaditib“ql

13 to 16 taxa are needed to represent 95% of the organisms. The bicmass

‘} .
- was the highest in August at 3,144 mg/1.2 n° and the lowest in September

with 733 mg/1.2 m2 (Table 12). This change was due to a fourfold decrease

in the polychaete biomass and the disappearance of the sipunculids.

Station 10:

Station 10 was actively utilized as a disposal site from March

to October, 1974, and received 395,406 cubic yards of dredged material.
The sediment at station 10 during the May and June samples was

of a fine sand eésily washed through a 1 mm screen. The Avgust sample

was a black silty mud with a large wood fiber conﬁent. This material

did not have any noticeable hydrogen_#ulfide (H28) odor.
The Méy and June sampling analyses indicate dominance by twe

and three species respectively. In the May sample, 70% of the indivi-

duals found are either the cumacean Diastylopsis dawsoni or the gastropod
Je g p

Qlivella baetica (Table 13). The June sample was dominated by the

same species as the May sample with the éddition of the amphipod Para-

_phexus obtusidens. In the August. sample 92% of the total individuals

are the cumacean Diastylopsis dawsoni.

-

A total of 39 taxa are represented during the thrzae sample periods.

Five of these organisms are common to the three sample periods. The

May samples have 19 taxa represented while the June and August samples
%

have 25 and 24 taxonomic categories respectively (Table 14).

The total biomass of the samples was nearly the same during the

May and June samples with 778 and 663 mg/l.2 m2 respectively. The

A
}
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August sample had 3,315 mg/l.2 m2 {Table 13); the increase in the

Auvgust sample was artributed to the large number of the cumacean

Diastylopsis dawsoni captured.
DISCUSSION

.. Sherk (1971) states that to assess the effects of éedhnent deposi-

tion on organisms the following system characteristics on processes
should be measured.

1. Energy flux and nutrient cycling,

2. Distribution of organisms,

3. Diversity of .communities, an@

4. Material mortality, migration and predation patterns.

Each of these categories have a spatial component requiring an

4 extensive sampling effort to ascertain. Seasonal variations in abundance

of benthic organisms is generally reported to be absent. This is reportedly

due to the multi-year life span of the organisms. Lie (1968) found

a significant seasonal variation iﬁ the number of specimens in Puget
Sound. The animals in Columbia River estuary offshore at the mouth
of the river are likely to have a seasonal pattern due to the seasoral
flucutations in river voluem, velohity and temperature. To properly
access these effécts, a multi-vear study is required. |

This study‘was of éhort duration and was intended to be a "pilot™
study. Only a description of the distributioen and diversity of the
benthic organisms in relation to pre- and post-dredging and dredge

disposal conditions was attempted. The data shows that the dredging

B T e
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activity reduced the total number of organisms and eliminated.some

of the rare speciles thus reducing diversity; The dredging sites were
dominated by amphipods. Since amphipods are motile (free swimming)
they might be expected to reestablish an area in a short period of
time after the population is iﬁundated by dredging; station 8 has
this type of pattefp. The immediate post-dredging, surveys show.a
reduction in total mumber of individuals. Five weeks later the popula-
gion is back te the pre-dredging numbers of individuals. The community
structure is different with a reduction in the number of species but
relative dominance (i.e., the species constituting the majority of

the individuals) appfoximates the immediate pre-dredging condition.

No trend was shown at station 6 that can be directly attributed
ﬁo dredging. Total numbers of individuals decreased through the sampling
period. Relative dominance and speciés composition changed very little.
The cause of the decrease in number of individuals is not known.

'Tﬁe effects of dredge disposal were most definite at statiqns
7 and 10. A decrease in the number of individuals was apparent at
station 7 and some chénge in relative dominance, but species composi~
tion remained nearly the same. However, the biomass increased from
the first to second sampling peried. This in¢rease was attributed
‘to a large increase in polychaete biomass. Sherk (1971) noted studies
which illustrated that polychaetes could dig their Yway to the surface
after being buried by several inches of sediment. However, material
deposition at station 7 was of a larger quantity and continued through
the sampling periods. The polychaetes could perhaés dig their way

out and survive, while amphipods and cumaceans would be inundated

B e e B e i R e e e R b~ oo e AT E. oy, = B it




13

and reestablishment would have to be accomplished from adjacent

_conmmunities,

Station 10 changed in total number of individuals, relative dmninancé,

and species composition, between the June and August sampling periods.

The cumacean Diastylopsis dawsoni dominated the August sample by contri-
buting almost 92% of the total number of individuals sampled. If the

number of Diastylopsis was not considered in the August sample the

‘relative abundance of the other organisms approximates the May sample,

and species composition would have beéen nearly the same. Lie (1969)

found Diastylopsi _dawson off the Washington coast in even greater
concentrations than was found at station 10. Sherk (1971) noted that
shrimp had been found in greater concentrations om dredge disposal

sites after dumping. This increase was attributed to the high organic

~—

o}

content of the newly depsszited material. The Aygust sample was def

tinite

{
|-

¥y
of a different sediment composition than either the Mav or June samples,
and may have had a higher organic matter content.

No discernable trends in numbers of individuals, relative dominance,
or specles composition;_was apparent at station 9. The amount of dredged
material dispoéal on this site was small compared with.the oﬁher sites.
In addition, this staticn has not been receiying much dredged material
in recent years. /

This "pilot" study illustrated some basic eff%fts of dredging
and dredge disposal on the benthic infauna. Future studies could be
enhanced by:

1. taking one core from each station oﬁ each.sampling period

to document a change in sediment composition attributahle

to dredging or dredge disposal.
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2. using a better method of locating the position of tﬁe‘station
such as radar, 1orﬁn, etc.

3. establishing better communication with the.dredge personnel
to ascertain exact location of dredging and dredge disposal

S activity.
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