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INTRODUCTION

In June 1987, the National Marine Fisheries Service (NMFS) entered into a
cooperative agreement with the U.S. Army Corps of Engineers (COE), Portland District,
to assess the impact of the disposal of dredged materials from the entrance of
Winchester Bay, Umpqua River, Oregon, on benthic infauna at a proposed in-bay
disposal site (Fig. 1). Dredging began 15 September and was completed on 16 October.
Collection of biological and sediment samples was done on 18 August and 26 October
1987.

METHODS
Benthic Invertebrates and Sediments

Benthic invertebrates and sediments were collected at 10 stations in and adjacent
to the proposed disposal site at approximately River Mile (RM) 0.65 -1.0 (Fig. 1).
Latitude and longitude of each station are given in Appendix Table A. A 0.1-m*? Gray-
O’Hara box corer (Pequegnat et al. 1981) was used to collect six samples at each
station. Five of these samples were sieved through a 0.5-mm diameter mesh screen,
and the residue containing the macroinvertebrates placed in jars with a buffered 5%
formaldehyde solution containing rose bengal (a protein stain). The sixth sample was
used for sediment analysis. Sediment grain size was determined by sieving and organic
content by burning for 1 hour at 600°C. Sediment analysis was done by the COE
sediment laboratory at Troutdale, Oregon. Benthic organisms were sorted from the
preserved samples, identified to the lowest possible taxonomic level (usually species),
and counted. All specimens were placed in vials containing 70% ethyl alcohol and
stored at the NMFS Point Adams Biological Field Station, Hammond, Oregon.
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Figure 1.--Location of stations at a test dredged-material disposal site in the Umpqua
River, Oregon which were sampled for benthic invertebrates on 18 August
and 26 October 1987.



Data Analysis

The five benthic invertebrate samples from each station were treated as replicates,
allowing calculation of a mean number per m® and a standard deviation for each
species. Four community structure indices were also calculated for each station.

1) Shannon-Weaver Diversity Index (H’) (Shannon and Weaver 1963):

8
= -;:Pilog,Pi

i=1

where Pi = Xa/n (Xa is the number of individuals of a particular species in the sample,
and n is the total number of all individuals in the sample), and S = number of species.
2) Simpson Diversity Value (SDV) (Simpson 1949):

8
SDV=1-ZXPi?
i=1

Diversity values are sensitive to two components, the number of species in a sample
(species richness) and the distribution of individuals among species (evenness) (Lloyd
and Ghelardi 1964).

3) Species Richness (SR) was estimated using Margalef’s formula (Margalef 1958):

SR = (S - 1)/Ln(N)

where S = number of species and N = total number of individuals at the station.



4) Species Evenness (J°) was calculated using Pielou’s formula (Pielou 1966):

& = H/log,S

where H’ = Shannon-Weaver Diversity Index, and S = number of species.

A two-sample t-test, using log transformations of the mean number of benthic
invertebrates per m*® for each station, was done to identify any significant differences in
the benthic invertebrate community between the pre-and post-disposal surveys.

RESULTS

A total of 122 invertebrate taxa with a mean density of 976/m* were identified
from the Umpqua River in-bay disposal site survey on 18 August (Table 1, Appendix
Table C). Highest invertebrate densities were found in the northern portion of the
disposal site at Stations 3, 4, 8, 9, and 10. These five stations had a mean
invertebrate density of 1,779/m* with an individual high density of 3,756/m? at
Station 3. Number of taxa ranged from 14 to 52 per station with a mean of 30 for all
10 stations. Dominant species‘ included the polychaetes Magelona sacculata and
Phyllodoce williamsi and the amphipod Eogammarus confervicolug (Table 2). Indices of
species diversity reflected the dominence of the amphipod E. confervicolus at Station 8,
and the polychaete M. gacculata and the amphipod Grapdifoxus grandis at Station 4.

A total of 144 taxa with a mean density of 1,516/m? were found at the test site on
26 October after disposal had been completed (Table 3, Appendix Table D). Highest
invertebrate densities were again found in the northern portion of the site with
Station § replacing Station 8 in the earlier sequence. These five stations had a mean
invertebrate density of 2,704/m’ with an individual high density of 4,645/m’

(Station 10). Number of taxa ranged from 19 to 69 per station with a mean of 43.
Dominant organisms were the polychaetes Spiophanes bombyx, Opheliidae (juvenile



Table l1.--Benthic invertebrates at the dredge-disposal site in the Umpqua
River near Wincheater Bay, Oregon, 18 August 1987,

Number per m’

Station & Number of Mean St. dev. H'Y spv/ SRY g'¢
depth (£ft) taxa

1 15 18 250 143 2.96 0.81  3.55 0.71
2 30 19 133 68 3.02 0.76 4.33 0.71
3 70 42 3,755 602 3.58 0.88  5.47 0.66
4 25 31 1,453 359 2.20 0.62  4.58 0.44
5 55 25 156 21 4.05 0.92 5.56 0.87
6 30 19 131 70 3.54  0.88  4.34 0.83
7 35 14 198 72 2.71  0.77 2.85 0.71
8 a5 36 1,515 1,814 1.52  0.36 5.31 0.29
9 20 a2 952 569 4.07 0.90 6.69 0.75
104 20 52 1,219 252 3.78  0.85  8.00 0.66
Mean 30 976

a/ Shannon-Weaver Diversity Index (H').
b/ Simpson Diversity Value (SDV).

c/ Species Richness (SR).

d/ Species Evenness (J').

e/ Proposed Umpqua River disposal-site reference station.



Table 2.--Benthic invertebrates collected at the dredge~disposal site in the

Umpqua River near Winchester Bay, Oregon, 18 August 1987.

dominant taxa from each category are shown.

Only

Taxon

Total number

Mean no./m’

POLYCHAETA
Magelona sacculata
Phyllodoce williamsi
Syllis elongata
Spiophanes bombyx
Miscellaneous
Total

AMPHIPODA
Eogammarus confervicolus

Grandifoxus grandis
Miscellaneous
Total

MOLLUSCA
Pholadidae
Mytilidae (Juvenile)
Modiolus spp.
Miscellaneous
Total

MYSIDACEA/CUMACEA
Archeomysis grebnitzkii
Miscellaneous

Total

ECHINODERMATA
Dendraster excentricus
Miscellaneous

Total

OTHER
Nemertinea
Anthozoa
Miscellaneous

Total

563
430
217
205
684
2,099

598
275

92
965

326
115
103
544
813

70

74

36

37

386
214

97
697

117
90
45
43

142

437

125
57
19

201

68
24
22
114
169

15
<1
15

80
45
20
145




Table 3.--Benthic invertebrates at the dredge-disposal site in the Umpqua
River near Winchester Bay, Oregon, 26 October 1987.

Number per m?

Station & No. of Mean St. dev. ) Ll spv™/ SR gy
depth (ft) taxa

1 17 34 454 673 3.79 0.88 6.13 0.75
2 30 27 336 339 3.17 0.80 5.12 0.67
3 70 40 1,317 251 3.16 0.81 6.05 0.59
4 25 61 1,984 1,122 3.61 0.79 8.75 0.61
5 52 54 2,092 2,139 3.70 0.86 7.67 0.64
6 30 19 156 44 3.13 0.81 4.17 0.74
7 38 30 261 127 4.25 0.93 6.01 0.87
8 47 28 459 185 2.78 0.72 5.01 0.58
9 19 69 3,582 896 3.97 0.89 9.13 0.65
10% 20 69 4,545 933 3.29 0.79 8.85 0.54
Mean 43 i,516

a/ Shannon-Weaver Diversity Index (H’).
b/ Simpson Diversity Value (SDV).

c/ Species Richness (SR).

d/ Species Evenness (J').

e/ Proposed Umpqua River disposal site reference stations.



species indeterminate), and Magelona sacculata (Table 4). Diversity values were
similar between stations and slightly higher than in the 18 August survey (Table 3).

Statistical analysis showed no significant differences (P > 0.05) in the numbers of
species or densities of benthic invertebrates between the pre- and post-disposal surveys.
The disposal site sediments were primarily poorly-graded sand (Appendix Table B).
Organic content was low overall with mean levels of 1.7 and 1.8%, respectively, for the
two surveys. There were, however, two stations with medium levels. Station 1 ranged
from 0.5 to 4.0% and Station 3 from 6.0 to 3.7% organic content between surveys.

DISCUSSION

The number of benthic invertebrate taxa present at the Umpqua River test site
was high, but invertebrate densities were low in relation to those typically found in
riverflats. For example, the Columbia River estuary has benthic invertebrate densities
ranging from approximately 1,000 to 60,000/m? (Durkin and Emmett 1980). Moreover,
in an area just upstream (RM 1.6) from our test site, Bottom et al. (1985) rarely found
invertebrate densities of less than 1,000/m? and frequently observed densities greater
than 50,000/m®. Maximum densities were recorded in August (Bottom et al. 1985).
Dominant taxa in both the present study and in Bottom et al. (1985) were polychaetes,
amphipods, and molluscs.

The increase in numbers of benthic invertebrates observed between Survey 1 (18
August) and Survey 2 (26 October) was unexpected. Typically there is a reduction in
invertebrate numbers immediately after dredge disposal (Allen and Hardy 1980).
Among the possible explanations for this apparent increase are rapid recolonization of
benthic invertebrates via recruitment, and transfer of the benthic community from the
dredged site via the dredged material.

The higher invertebrate densities observed a_.fl'.er disposal were primarily due to
polychaete enhancement, with several different species showing increases. Other taxa



Table 4.--Benthic invertebrates collected at the dredge-disposal site in the
Umpqua River near Winchester Bay, Oregon, 26 October 1987. Only
dominant taxa from each category are shown.

Taxon

Total number

Mean no./m?

POLYCHAKETA

Spiophanes bombyx
Opheliidae juvenile
Magelona sacculata

Syllis elongata
Mediomastus californiensis

Glycinde picta
Phyllodoce williamsi
Armandia brevis
Miscellaneous

Total

AMPHIPODA
Parapleustes pugettensis
Grandifoxus grandis
Miscellaneous
Total

MOLLUSCA
Bivalvia spp. juvenile
Miscellaneous
Total

MYSIDACEA/CUMACEA
Archeomysis grebnitzkii

Lamprops sp.
Total

ECHINODERMATA
Dendraster excentricus
Miscellaneous

Total

OTHER
Nemertinea
Isopoda
Anthozoa
Miscellaneous

Total

783
706
616
433
397
284
173
105
701
4,198

421
114
290
825

289
369
658

14
10
24

83

55

609

429

306
171
1,518

163
147
128
90
83
59
36
22
147
875

88
24
60
172

60
.
137

(5] [ S PV

11
<1
11

127
89
64
36

316
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such as nemertines and molluscs also increased. Although detailed analysis of the size
structure of these invertebrates would have provided the data needed to help determine
if increases were due to recruitment, this was not part of the study plan. However, in
support of the recruitment possibility, one of the polychaetes (an indeterminate species
of Opheliidae) found at the test site only after disposal was indeed a juvenile stage.
Moreover, previous studies have shown that recolonization at dredge and disposal sites
can sometimes occur quite rapidly, with original invertebrate biomass restored in 2
weeks to 4 months (Flemer et al. 1968; Morton 1977; Allen and Hardy 1980).

With regard to the potential for benthic invertebrate transfer, no determination
can be made since no benthic invertebrate data are available for the dredge site. This
inability. to rule out species transfer emphasizes the need in future studies to identify
the benthic community of both the dredge and the disposal sites. In #ddition, the
natural annual variation at the test site was not documented before di-edge disposal. It
is possible that changes in numbers and composition of benthic invertebrate
communities similar to those detected in this study are annual events. Before firm
conclusions on the effect of dredge disposal can be drawn, the natural annual variation
in the benthic community needs to be documented.

In any event, small-scale disposal of dredged materials is unlikely to have any
long-term detrimental effect at this site; however, we believe a more comprehensive
knowledge of baseline conditions is needed for the Umpqua River estuary. Adequate
baseline knowledge should also be required for other northwest estuaries prior to in-bay
disposal.

This report does not constitute NMFS'’s formal comment under the Fish and
Wildlife Coordination Act or the National Environmental Policy Act.
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APPENDIX

TABLES A-D
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APPENDIX TABLE A

Depth, latitude, and longitude at the Umpqua River test
dredge-disposal site sampling stations, 18 August and 26 October
1987.
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Station Depth (feet) Coordinates
(N and W)

1 ’ 17 43°40'69"
124011'61"

2 30 43040°'80"
124011'44"

3 70 43°40'90"
124°11'31"

4 25 43041'01"
124011°'22"

5 55 43041'11"
124°11°'06"

6 30 43°40'65"
124°11'60"

7 35 430°40'76"
124011'43"

8 45 43040°'85"
124011°'31"

9 20 43°40'97"
124011'23"

10 20 43041°'07"

124°11'06"
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APPENDIX TABLE A

Depth, latitude, and longitude at the Umpqua River test
dredge-disposal site sampling stations, 18 August and 26 October
1987.
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APPENDIX TABLE B

Sediment structure analysis, Umpqua River
test dredge-disposal site, 1987.
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STSTEM: Oapqua In-bay DATE: 18 Rug 8) - STSTEM :Uapqua In-hay DATE: 26 Oct 87
PROJECT: (87-SH-347)  DBPTH: 15 feet - PROJECT :(87-SEB-347) - DEPTE: 15 feet
STATION: | NBTH0D: Grag-0'Hara - STatIon ;1 METHOD: Gray-0'Hara
(reference) - {reference)
7.5.5ieve Percent Percent Percent by Size °° U.5.51eve Percent Percent Perceat by Size
Sizema  Paad Phi}} Piner Retained (lassification  °~ Sizems  Pand Phi || Piner Retained (lassification
”tttt"“nnﬂtttttttt{ =ttﬁtItttt“Hﬂt“tttt“tttﬁtNttﬂ“ e unnuuuunuuung ItttitittttMtt“ttti“tttﬂttttttttitn
fdm2-1/2i0 -6 100.0 0.0 0.0 % Rabble - fim2-1/2i0 -61) 100.0 0.0 0.0 % Rubble
Vmi-1/din -5} 1000 0.0 0.0% Coarse gravel °° Nmi-14in 5§ 1000 0.0 0.0% Coarse gravel
16 §/8in -4 1000 0.0 - 16m 5/8in -4} 100.0 0.0
fm §/16in -3 1 992 0.8 0.8 % Medium gravel 7 §m 5/16in -3 ] 100.0 0.0 0.0 % Nedium gravel
dm fo. 5 111 8.5 0.0 ” fm . 5 -2 1000 0.0
I 10,00 -1} 97.80 0.7 1.4 % Pige gravel " Inm 1000 -1 87,60 12.4 12,4 % Fine gravel
Im 1800 01 9680 1.0 - Tm 18,00 0} .40 132
0.5 3500 1} 90.50 6.3 1.3% Coarse sand ° 0.5 35,00 111 50,20 24.2 37.4 % Coarse sand
0.5 60.00 2141 1410 764 76.4 % Medium sand - 0.5 60,00 2141 12.80 374 7.4 % Medima sand
0.125 120,00 341 010 14,0 T 01 12000 31 L0 11D
0.0625 s 230,00 4,00 11 010 0.0 14.0 % Pige sand T 0.0625 m 230.00 4,00 1 0.40 0.7 12.4 % Pine sand
(0625 m (230 0.1 0.1%8ilt/elay L0 (230 0.4 0.4 %silt/clay
Y Gravel = 2.2 60% {9.371) ma  YGravel = 124 §0% ¢ 0.631 mn  Comment $10 & 18 fraction
$Saad = 91 308 {0.291) m o oYsad = 1.2 (03 m nialy shell
Y Paes = Q.1 10% (0.230) m " YRines = 0.4 108 ¢ 0.2 m fraguents.
0.5% Organic conteat $P: Poorly-graded sand L0 (Organic content §P: Poorly-graded sand
STSTEN: Uapqua In-bay DATS: 18 Aug 81 " STSTBM :Uapqua In-bay DATE: 26 Oct 81
PROJBCT: (87-SE-347) DEPTE: 30 feet - PROJBCT :(87-58-347) DEPTH: 30 feet
STAtION: 2 ¥E?80D: Gray-0'Hara - STATION : 2 METHOD: Grag-0'Hara
U.5.5ieve Percent Percent Percent by Size 7 0.8.5ieve Percent Percent Percent by Size
Sizemm  Pand Phiil Piner Retained Classification ™= Sizemm  Pan 4 Phi |} Finer Retained Classification
ttttﬂ“i““utthitt”} =ttttt!itiM“t“ttttlttﬂi!ﬂ““““tt b uututuunnttunu; ;nunnnutnunnnnuunttunu
w2121z -6 100.0 0.0 0.0 % Rubble ” §dm2-1/2in -6 100.0 0.0 0.0 % Rubble
Rwmi-1/4in -5} 1000 0.0  0.0% Coarse gravel °° Uwmi-l4in 511 1000 0.0 0.0 % Coarse gravel
6w 5/8in -411 1000 0.0 * 16m §/8in -4 1000 0.0
fan 5/16in -3 999 0.1 0.0 % Medium gravel faa S/t6in -3 10 1000 0.0 0.0 % Mediem gravel
im Bo. 5 <21 9.7 02 im Ko, 5 210 1000 0.0
Inm 1000 10 9360 6.1 6.3 % Pine gravel - Im 1000 -1} 9110 2.3 2.3 % Rine gravel
I 1800 041 87.9¢ 5.7 - Im 18,00 01} 95.40 23
0.5m 35.00 14 72,70 15.2 20.9 % Coarse sand - 0.5m 3500 13 8810 7.3 9.6 % Coarse sand
0.5 60,00 21 T30 65.4 65.4 % Medium sand - 0.5 60,00 2} 30.90 5.2 57.2% Medium sand
0.126 ;120,00 31} 040 6.9 T 0 120,00 30 L0 108
0.0625 ma  230.00 4,004} 0.0 0.3 7.2 Pine sand T 0.0625 mm 230,00 4,00 1) 0,20 0.9 30.7 % Fine sand
(0625 m (230 0.1 0.1%Silt/elay TGS (230 0.2 0.2 % Silt/elay
¥ Gravel = 6.4 60% ¢ 0.422 " %6ravel = 23 §0% ¢ 0.345 s Comment $10 & 18 fraction
ysad = 935 0% (0,320 m *o%sad = 9.8 0 (0.MIm ninly shell
$ Pines = (.1 108 ¢ 0.259 m " %YPines = 0.2 108 ¢ 0.16 m fragaents.

1.3% Organic content §P: Poorly-graded sand 0% Organic conteat §P: Poorly-graded sand
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STSTEN: Oapqua In-hay DATR: 18 Aug &7
PROJECT: (87-SE-347)  DEPTH: 70 feet
STAtION: 3 ¥BTROD: Gray-0'Bara

Percent by Size
(lassification

0.5.51ieve Perceat Percent
Pan § Phi !} Finer Retained

ttiiitttttttttttttttttttl=tiitttittiiittttttttttttttttttttittttti

fdm
2n
fm
in
{m
in
in

0.5 m
0.m
0.125 m
0.0625 m
(.06 m

§ Gravel
% Sand
¥ Pines

§.0%

Sizem

=1/2in -6 4 100.0 0.0 0.0 % Rubble
1-1/§i0 -5} 1000 0.0 0.0 % Coarse gravel
S8in 411 813 187
§16in <3t 1.2 1 20.8 % Medima gravel
Fo. 5 21 1.4 0.8
10.00 -1 783 0.1 0.9% Fine gravel
18,00 01 780 0.3
$%.00 1 .7 0.3 0.6 % Coarse sand
§0.00 24t M2 0.5 0.5 % Nedium sand
10.00 34 M0 02
230,00 4.00 1 613 15,7 15,9 % Rige sand
(230 1.3 61,3 % Silt/clay
17 60% ¢ 0.059 m
1.0 08¢ 0.018 m
61.3 108 ¢ N
Qrganic content ML: gravelly silt vith sand

STSTBM: OUapqua In-bay OATE: 18 Aug 87
PROJECT: (87-SB-347)  DEPTE: 25 feet
STaTIoN: 4 NETHOD: Grag-0'Hara

Percent by Size
Classification

0.5.5ieve Percent Percent
Pan § Phi }} Pimer Retained

tittttiittttttitttttttttI=ttt!!i!ttttttttltttttttiitttittititttit

fdm
Iin
Iin
in

in
in

in

0.5 n
0. m
0.1 m
0.0625 m
(.0625 m

§ Gravel
§ Sand
§ Pines

1.2%

-12in -6 1000 0.0 0.0 % Rubble
I-1/¢in -5 11 100.0 0.0 0.0 ¥ Coarse gravel
§/8in -4 1000 0.0
§/16ia -3 1) 100.0 0.0 0.0 % Nedium gravel
%o 5§ <24 %93 0
10,00 -1} 981 1.2 1.9%Fine gravel
18.00 03 9.7 14
39,00 11 835 132 14.6 % Coarse sand
60,00 241 261 57.4 57.4°% Nediua sand
12000 34 1.8 W3
230,00 .00 41 0.2 1.6 25.9 % Pine sand
(230 0.2 0.2 % §ilt/elay
1.9 60% ¢ 0.368 ma
9.9 30% ¢ 0.264 m
0.2 108 ¢ 0.176 }
Organic conteat SP: Poorly-graded sand

oo
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STSTEM :Oapqua In-bay DATE: 26 Qct 87
PROJECT :(87-88-347) DEPTH: 70 feet
STATION : 3 NETE0D: Gray-0'Hara

U.5.5ieve Percent Percent Percent by Size
Sizemm  Pan{ Phi |} FPiner Retained Classification
tttittittitti!iittttittt:}ttttttttttttttttttt!ttttitttitiittttttt
fdm2-1/2ia -6} 100.0 0.0 0.0 % Rubble
Uml-ldin -5 1000 0.0 0.0 % Coarse gravel
6m §8in 411 99 5l
g §/M6in -3 928 A1 1.2 % Medim gravel
im K. 5 -2 %6 02
I 10000 -1 1950 131 13.3 % Pine qravel
Im 18,00 01 70,10 9.4
0.5m 35,00 141 59.80 10.3 19.7 % Coarse sand
0.5 60,00 2 40.60 19.2 19.2 % Nedium sand
0.1 m 120,00 3|} 2470 159
0.0625 am  230.00 4.00 §i 20,60 4.1 20,0 % Pine sand
(065 m (230 0.6 20.6 % silt/clay
§ Gravel = 20.5 60% ¢ 0.504 an  Comment §10 & 18 fraction
fsad = 88 0¥ <0160 m nainly skell
Y Pines = 0.6 108 ¢ 0.012 m fragueats.
Atterberg linits req.
L. Organic content for classification
STSTEN :Oapqua In-bay DATB: 26 Oct 87
PROJECT :(87-SE-347)  DEPTH: 25 feet
STATION : 4 NETHOD: Gray-0'Hara
0.5.5ieve Perceat Perceat Percent by Size
Sizema  Pan{ Phi )} Piner Retained (lassification
tttttttttittiliitttttttt[}ttttittttittttttittitittttttttttttttttt
fdm2-1/2in -61 100.0 0.0 0.0 % Rubble
Rml-l4in <51 1000 0.0 0.0 % Coarse gravel
16w 5/8in -4 1000 0.0
g 5/16ia -3 ) 1000 0.0 0.0 % Medium gravel
fm ¥o. 5 -2} 998 0.2
i 10,00 -1141 99.40 0.7 0.9 % Pine gravel
Im 1800 0} 97.80 1.3
0.5m 35,00 11 90,90 6.9 8.2% Coarse sand
0.2m 60.00 2} 39.60 51.) 51.3 % Medium sand
0.5 mm 12000 31 1.0 38,5
0.0625 m 230.00 4,00 §1  0.10 1.0 39.5 % Pine sand
(0625 s (230 0.1 0.1 % Silt/elay
YGravel = 0.9 60% ¢ 0.319 an  Comment #10 & 18 fraction
YSaad = 99.0 s (0.6 m ninly shell
Y Pines = 0.1 105 ¢ 0.158 m fragaents.
0.8% Organic content $P: Poorly-graded sand




SYSTEN: Uapqua In-hay DATE: 18 dug &7

PROJBCT: (87-SH-347)  DEPTH: 59 feet

STAtION: NBTROD: Gray-0'Hara
(refereace)

U.5.Sieve Percent Percent Percent by Size

Sizema  Pand Phi |} Pimer Retained Classification
itittittiitttttttttttittI:tttttttttt!tttttttiititttiitttttttttttt

fdm2-1/2i0 611 1000 6.0 0.0 % Rubble
Wmi-1/din -5} 1000 0.0  0.0% Coarse gravel
16m 5/8in -4 100.0 0.0
g 5/16in -3 )} 1000 0.0 0.0 % Medium gravel
in Y. 5 -2} 100.0 0.0
I 1000 -1H 985 1.5 1.5 % Pige gravel
Im 18,00 01} 9.0 2.5
0.5m  35.00 i 8.2 1.8 10.3 % Coarse sand
0.25m  60.00 21) 40.2 48.0 48.0 % Nedium sand
0.1 m  120.00 o0 312
0.0625 m  230.00 4.90 | 45 45 35.7 % Fipe sand
(0625 m (230 4.5 4.5 % Silt/elay

§ Gravel = 1.5 60% ¢ 0,326 ma
Ysad = 940 308 ¢ 0,208 m
§ Pines = 4.5 108 ¢ 8.3 ma

1.3% Organic conteat

§P: Poorly-graded sand
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STSTEN :Oapqua In-bay DATE: 26 Oct 81

PROJECT :(87-S8-347) DEPTE: 55 feet

STATION ¢ 5 METEOD: Gray-0'Hara
{refereace)

U.5.5ieve Percent Percent Percent by Size

Sizem  Pand Pbi !} Piner Retained Classification
ttttttttttttttttitttlttt==ttttt!tttttttttttiitttttttttttiittttttt

fdm2-1/2in -61) 100.0 0.0 0.0 % Rubble
Wml-ldin <51 1000 0.0 0.0 % Coarse gravel
6 §/8in -1 1000 0.0
g 5/16in -3 00 995 0.5 0.5 % Nedium gravel
im M. 5§ 241 94 0.1
Inm 10,00 11} 98.3¢ 1.1 1.2% Rine gravel
Im 18,00 0141 97.60 0.7
0.5m 25,00 1l 970 3.9 4.6 % Coarse sand
0.5, 60.00 21 53.80  39.9 9.9 % Medium sand
015 m 120,00 341 10 507
0.0625 ma 230.00 4.00 }§ 010 3.0 53.7% Fine sand
(06 m (230 0.1  0.1%8ilt/clay

Y Gravel = 1.7 §0% ¢ 0.272 m  Comment 10 fraction
fSad = 93.2 308 € 0.136 m nainly shell
§ Pires = 0.1 108 ¢ 0,147 m fragueats.

1.3% Organic content §P: Poorly-graded sand

STS1EM: Oapqua In-bay DATR: 18 Aug 87

PROJBCT: (87-S8-347) DEPTE: 30 feet

sTatIoN: 6 ¥ETBOD: Gray-0'Hara
(reference)

0.8.5ieve Perceat Percent Perceat by Size

Sizemm  Pand Phi )| Piner Retained Clagsification
tttttttttttttttlttttttit=!ttt!tttttt!tit!tttitttttttttttttttttiit

fdm2-1/2in -6141 1000 0.0 0.0% Rubble
Rwmi-/4in -5 1000 0.0 0.0 % Coarse gravel
16m 5/8in -4 1000 0.0
§m 5/t6in -3 1 100.0 0.0 0.0 ¥ Mediua gravel
dm Mo. 5 <21 100.0 0.0
In 1000 -1} 993 0.7 0.7 % Rine gravel
Inm  18.00 T 7% B WS
0.5m 35.00 1 90.2 8.0 9.1% Coarse sand
0.0 60,00 20 158 4.4 44 % Medim sand
0.1 120,00 3} L1 149
0.0625 ma  230.00 4,00 41 0.2 0.3 15.6 % Pine sand
(0625 (230 0.2 0.2 % Silt/elay
$oravel = 0.7 60% ¢ 0.365 m
§Sad = 99.1 308 ¢ 0.2l m
§Piges = 0.2 108 ¢ 0.222 ma

1.1% Organic content §P: Poorly-qraded sand

.

STSTEM <Umpqua In-bay DATE: 26 Oct 87

PROJBCT :(87-58-347) DEPTE: 30 feet

STTION : 6 ¥ETHOD: Gray-0'Hara
(reference)

U.5.5ieve Perceat Percent Percent by Size

Sizesa  Pand Phi |} Piner Retained Classification
ittitttltttttitttittiitt:=tttttttttittittttttttttttttttttlttttttt

fdm2-1/2in -641 1000 0.0 0.0 % Rubble
Ral-ldin -5 1000 0.0 0.0 % Coarse gravel
16m 5/8in -4 100.0 0.0
§m §/16in -3} 1000 0.0 0.0 % Nedium gravel
fm M. § 21 %99 0l
I 1000 130 99.40 0.5 0.6 % Pine gravel
Im 1800 01 9.0 L7
0.5m 35,00 1} 8220 155 17.2 % Coarse sand
0.25m  60.00 o830 1.5 725 % Medina sand
0.15 ;120,00 3} 030 9.4
0.0625 m  230.00 4.00 11 010 0.2 9.6 % Pine sand
(0625 m (200 0.1 0.1%silt/elay

§Gravel = 0.6 60% ¢ 0.392 m  Commeat §10 fraction
Ysad = 993 30% ¢ 0.308 m nainly shell
Y Figes = 0.1 105 ¢ 0.8 m fragnents.

1.1% Organic conteat $P: Poorly-graded sand




ARy,

Size m

STSTEN: Oapqua In-bay
PROJECT: (87-SB-347)
smron: 1

DATB: 18 Mug 8
DEPTE: 35 feet
NETHOD: Gray-0'Hara

Perceat by Size
(lassification

Percent
Retained

7.5.5ieve Perceat
Pan§ Phi ) Piger

tttttttttttttttttttttttt{{ttttttttt!tttiiittttttttttttttttttttltt

dn
In

I n
in

in
in

in
t.m
0. m
0.125 m
0.0625 m
(.0625 }

$ Gravel
% Sand
§ Pines

0.7%

" " n

1240 -6} 1000 0.0 0.0 % Rubble
I-1/§in -5 1000 0.0 0.0 % Coarse gravel
58ia 41 100.0 0.0
5/t6in -3 1} 100.0 0.0 0.0 % Medium gravel
Fo. § -2 100.0 0.0
10.00 -1 9.8 0.2 0.2 % Fine gravel
18,00 041 %87 L1
3%5.00 11 87,9 10,8 11.9 % Coarse sand
§0.00 241 116 76,3 76.3 § Medimm sand
1000 34 0.2 114
230,00 4.00 1) 0.1 0.0 11.5 % Rige sand
(230 0.4 0.1 % 5ilt/elay
0.2 §0% ¢ 0.3 m
99.7 305 (030 m
0.1 108 ¢ 0.239
Organic coatent §P: Poorly-graded sand
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Sizem

DATE: 26 Oct 87
DEPTE: 35 feet
MBTEOD: Gray-0'Hara

STSTEN :Oapqua In-bay
PROJECY :(87-58-347)
STTION : 7

Percent by Size
Classification

Percent
Retained

Perceat
Pan§ Phi || Finer

ttttitttttititttt!ttttttI}ttttttttttttttitttt!tiitttttttttitittti

fd m

N m

1 n
in

{n
in
in

0.5 m
0. m
0.1 n
0.0625
(0625 ma

§ Gravel
% Sand
% Pines

0.8%

1240 -6 1) 100.0 0.0 0.0 % Rubble
1=1/4in 511 100.0 0.0 0.0 % Coarse gravel
§/8in -4 11 100.0 0.0
§/16in -3 11 1000 0.0 0.0 % Nedium gravel
fo. § -2} 100.0 0.0
10,00 -1} 99.80 0.2 0.2 % Pine gravel
18.00 io99.20 0.6
35.00 111 93.90 5. 5.9 % Coarse sand
6000 211 1710 76.8 76.8 % Mediun sand
120,00 341 020 16.9
220.00 4,00 i1 0,10 0.1 17,0 % Pipe sand
(230 0.8 0.1%8ilt/clay
0.2 60% ¢ 0.357 mm  Commeat $10 fraction
9.1 30% € 0.286 n2inly shell
0.1 108 ¢ 0.220 } fraguents.
Organic content §P: Poorly-graded sand

Size ma

SYSTEM: Oapqua In-bay DATB: 18 Aug 87
PROJECT: (87-SB-347)  DEPPE: 45 feet
STATION: 8 NETROD: Grag-0'Hara

Percent by Size
Classification

0.5.5ieve Perceat Percent
Pan § Phi |} Piner Retained

tttttttittttttttiitiilit'{ttlttttttttttttttttitttttitittttttttttt

fdn
IIn
1fn
in

{n

In

lm

0.5 m
0.5 m
0.1 m
0.0625 m
(0625 m

¥ Gravel
% Sand
§ Pines

1.3%

-12in -6} 1000 0.0 0.0 % Rubble
t-1/4in -5 )1 100.0 0.0 0.0 % Coarse gravel
§/8in -4} 1000 0.0
S1sia -3 4t 99.8 0.2 0.2 % Medium gravel
To. 5§ 211 9.6 0.2
10.60 -1 9.4 7.2 1.4 % Rine gravel
18.00 01 8.1 1)
35.00 14 633 2.8 29.1 % Coarse sand
60.00 231 164 463 46.9 % Medium sand
12000 341 03 16t
220,00 4,00 41 0.1 0.2 16,3 ¥ Pine sand
(230 0.1 0.1 % Silt/elay
1.6 §0% ( 0.468 m
92.3 308 ¢ 0.30T m
0.1 108 (0.0l
Orqanic content $P: Poorly-graded sand

aw

Size m

j33833 3833}
flm
in
1fn
in

{m

In

Im
0.n
. m
0.1 nn
0.062 n
(0625 m

§ Gravel
% Saad
§ Pines

1.6%

26 Oct 87
DEPTE: 45 feet
ETBOD: Gray-0'Hara

SYSTEN :Uapqua In-bay DATE:
PROJECT :(87-S8-347)
STATION : 8

U.5.5ieve Perceat Percent Percent by Size

Pan§ Phi || Piner Retained Classification
itittttttttittg}ttitttttttttttttttltttttlttttttiitttitt

-1Y2in -6 100.0 0.0 0.0 % Rubble
I-1/¢din -5 11 1000 0.0 0.0 % Coarse gravel
58in -4 100.0 0.0
51610 -3 11 999 0.1 0.1 % Nedium gravel
Bo. 5 24 998 0.1
10.00 -1} 90.10 9.7 9.8 % Pine gravel
18.00 04! 80,90 9.2
35.00  11) 55.60 25.3 345 % Coarse sand
6000 241 6.40 49.2 45.2 % Medimm sand
12000 311 050 5.9
230,00 4,00 11 0.20 0.3 6.2 % Pine sand
{230 0.2 0.2 % Silt/clay
9.9 60% ¢ 0.535 an  Comment: § 10 & 18
89.9 30% ¢ 0,352 m fraction mainly
0.2 10% ¢ 0.268 i shell fragments

Organic content $P: Poorly-graded sand




SYSTEN: Oapqua In-bay DME: 18 Aug &7
PROJECT: {87-S8-347)  DEPTH: 20 feet
sTaTION: 9 NBTHOD: Gray-0'Hara

0.5.5ieve Percent Percent Percent by Size
Sizema  Pand Phi}] Piner Retained Classification
tttiittttiittttttttttttt'{tttttitttititittttttttttttttttttttttttt

fdm2-1/2in <611 100.0 0.0 0.0 % Rubble

Rmi-14in -5} 1000 0.0 0.0 % Coarse gravel
l6m 5/8is -4t 1000 0.0
S§a 5/t6in -3 100.0 0.0 9.0 % Medium gravel
fn M. 5 210 9.2 0.8
I 1000 -1 967 2.5 3.3 % Ripe gravel
I 1800 04 945 22
0.5 35.00 W96 49 1.1% Coarse sand
0.5 60.00 2141 63.3 263 26.3% Medium sand
0.125 mm 120,00 341 T3 560
0.0625 m 230,00 4.00 11 0.8 6.5 62.5% Pine sand
(0625 m (230 0.8 0.8 % Silt/clay

§Gravel = 13 60% ¢ 0.235 ma
tSaid = 459 0% ¢ 0.1 ma
$Pnes = 0.8 10% ¢ 0.135 an

.1% Organic content §P: Poorly-graded sand
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STSTEN: Oapqua In-bay DATE: 26 Oct 81
PROJECY: (87-SE-347)  DEPTH: 20 feet
smuton: 9 NETHOD: Gray-0'Hara

0.5.81eve Perceat Percent Percent by Size

Sizem  Pan{ Phi !l Piger Retained {lassification

tttittitittitttttttttitt}{itttittttttitttttttttttttttttttttttttit
fdm2-1/2in -6} 100.0 0.0 0.0 % Rabble

Nami-t/din -5 1000 0.0 0.0 % Coarse gravel

t6m §/8i0 -4 %2 3,

§m §/16in -3 9.2 6.

fm Jo. 5 21 85 0

I 10,00 -1 85 1,

Im 18,00 01 7.1 44

8
0 9.8 % Nedium gravel
1
0

1.7 % Fine gravel

0.5m 35,00 1) 61.6 10.5 149 % Coarse sand
0.5 60,00 2131 2.2 464 6.4 % Medium sand
0.125m 12000 341 22 19.0
0.0625 230,00 4.00 11 0.7 1.5 20.5 % Fine sand
(0625 m (230 0.7 0.7 % Silt/elay
$6ravel = 17,5 60% ¢ 0.430 an  Comment: § 10 £ 18
Ysad = 81.8 30% ¢ 0.288 m fraction mainly
Y Piges = 0.7 108 ¢ 0.187T m shell fragaeats

1.4% Organic content

e

§P: Poorly-qraded sand

$7S18M: Oapqua In-bay DATB: 18 dug 87

PROJBCT: (87-SE-347)  DEPTE: 20 feet

STATION: 10 NBTEOD: Grag-0'Hara

{refereace)

7.5.5ieve Perceat Percent Perceat by Size
Sizemn  Pani Phi !l Piner Retaimed (lassification
ttttti!lttaiiitttttttttt'{tttttittttttttttttttttttttttttttttt!ttt

fdm2-1/2in <611 100.0 0.0 0.0 % Rubble

J2mi-lf4in -5 1000 0.0 0.0 % Coarse gravel
16 5/8in -4 1000 0.0
fm S/16i2 -3 958 0.1 0.1 % Medium gravel
fn M. 5 21 %97 M2
I 1000 10 985 1.2 1.4 % Rine gravel
I 1800 041 9.3 1.6
0.5m 3500 11 90.3 6.6 8.2 % Coarse sand
0.5 mm 60,00 214 455 448 44.3 % Medium sand
0.125 m 120,00 3} 1.3 .2
0.0625 m 230,00 4,00 ) 0.2 1.1 45.3 % Pine sand
L0625 (230 0.2 0.2 % silt/elay

§ Gravel = 1.5 60% ¢ 4.301 m
$5ad = 983 0% ¢ 0.202
% Pines = 0.2 108 ¢ 0.15{ m

0.8% Organic content $P: Poorly-graded sand

.o

STSTEN: Umpqua In-bay DATE: 26 Oct 87
PROJECT: (87-SB-347)  DEPTH: 20 feet
STATION: 10 NBTHOD: Gray-0'Hara
(refereace)
U.5.5ieve Percent Percent Percent by Size
Sizema  Pand Phi || Piner Retained Classification
ttitttttttit!tttittttttt‘}tittttitttttttttttitttitttttitttttttttt
64dm2-1/2i0 -6 100.0 0.0 0.0 ¥ Rabble
Rml-din -5 1000 0.0 0.0 % Coarse gravel
16w 5/8in -4} 100,06 0.0
g 5160 -3 9.6 0.4 0.4% Nedium gravel
i Moo 5 -2 %4 02
I 1000 -1 957 37 3.9 % Pine gravel
Im 18.00 I £ 1S S N |
5.
3.9
8.1
1.0
0.2

0.5 35.00 8.8

0.25 m  60.00 3
0.125 m  120.00

0.0625 s 230.00 4.0
(0625 m (230

9 % Coarse sand

11,
{ 43.9 % Yedium sand
i

D o B

9.9
1.2
0.2 39.7 % Pine sand
0.2 § Silt/clay

tGravel = 43 60% ¢ 0,332 mm  Comment: # 10 & 18
$Sad = 9.5 0% ¢ 0.2 m fraction mainly
§ Pines = (.2 108 ¢ 0.1% m shell fragments

1.2y Organic conteat §P: Poorly-graded sand

== -
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APPENDIX TABLE C

Benthic invertebrates at 10 sampling stations at
a test dredge-disposal site in the Umpqua River
near Winchester Bay, Oregon, 18 August 1987.
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Station 1 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m? /m2
Nemertinea 5 60.00 10.42 10.42
Scoloplos acmeceps 13 60.00 27.09 32.62
Spionidae 2 20.00 4.17 9.32
Pygospio elegans 1 20.00 2.08 4.66
Spio butleri 1 20.00 2.08 4.66
Magelona sacculata 8 80.00 16.67 11.88
Capitella capitata complex 2 20.00 4.17 9.32
Glycera convoluta 1 20.00 2.08 4.66
Glycera tenuis 1 20.00 2.08 4.66
Nephtys caecoides 36 100.00 75.02 30.73
Gastropoda 1 20.00 2.08 4.66
Nucella spp. 1 20.00 2.08 4.66
Lamprops guadriplicata 1 20.00 2.08 4.66
Ianiropsis sp. 1 20.00 2.08 4.66
Eohaustorius sawyeri 2 20.00 4.17 9.32
Ischyrocerus pegalops 1 20.00 2.08 4.66
Grandifoxus grandis 32 100.00 66.69 58.30
Parapleustes den 11 60.00 22.92 25.95
Number of taxa = 18
Mean number per sample: 24.00 Standard deviation (S.D.): 13.73
Mean number/m2: 250.08 $.D./m2: 143.06

H' = 2.96 SDV = 0.81 SR = 3.55 J' =0.71

¥

3

‘3
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Station 2 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Nemertinea 29 100.00 60.44 66.88
Magelona sacculata 1 20.00 2.08 4.66
Capitellidae 2 20.00 4.17 9.32
Phyllodoce williamsi 1 20.00 2.08 4.66
Eteone fauchaldi 1 20.00 2.08 4.66
Syllidae 1 20.00 2.08 4.66
Syllidae sp. indeterminate 2 20.00 . 4.17 9.32
Syllis elongata 5 60.00 10.42 10.42
Nephtys caecoides 1 20.00 2.08 4.66
Lumbrineris zonata 1 20.00 2.08 4.66
Bivalvia spp. juvenile 2 40.00 4.17 5.71
Modiolus spp. 2 40.00 4.17 5.71
Gnorimosphaeroma oregonensis 2 20.00 4.17 9.32
Eogammarus confervicolus 9 40.00 18.76 36.40
Grandifoxus grandis 1 20.00 2.08 4.66
Fabia sp. 1 20.00 2.08 4.66
Cancer magister 1 20.00 2.08 4.66
Dendraster excentricus 1 20.00 2.08 4.66
Insecta 1 20.00 2.08 4.66
Number of taxa = 19
Mean number per sample: 12.80 Standard deviation (S.D.): 6.53
Mean number/m2: 133.38 $.D./m2: 68.09

H' = 3.02 SDV = 0.76 SR = 4.33 J'=0.711
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Station 3 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Anthozoa 196 100.00 408.46 321.37
Platyhelminthes 29 100.00 60.44 15.46
Nemertinea 151 100.00 314.68 123.82
Polychaeta 1 20.00 2.08 4.66
Spionidae 1 20.00 2.08 4.66
Polydora socialis 13 80.00 27.09 28.15
Capitella capitata complex 13 60.00 27.09 32.62
Armandia brevis 1 20.00 2.08 4.66
Phyllodoce williamsi 423 100.00 881.53 349.16
Eulalia viridis 52 100.00 108.37 39.40
Polynoididae sp. indet. 1 20.00 2.08 4.66
Syllidae 26 '100.00 54.18 34.87
Syllis elongata 174 100.00 362.62 196.52
Nereidae sp. juvenile 2 20.00 4.17 9.32
Nereis sp. indet. 1 20.00 2.08 4.66
Glycinde picta 3 40.00 6.25 9.32
Lumbrineris sp. juvenile 16 100.00 33.34 20.04
Pholoides aspera 17 80.00 35.43 25.09
Owenia fusiformis 1 20.00 2.08 4.66
Sabellidae 14 40.00 29.18 59.59
Chone dunneri 46 80.00 95.86 73.09
Gastropoda 6 20.00 12.50 27.96
Nudibranchia 2 20.00 4.17 9.32
Bivalvia spp. juvenile 36 100.00 75.02 66.07
Mytilidae 10 20.00 20.84 46.60
Mytilidae spp. juvenile 103 80.00 214.65 174.30
Modiolus spp. 85 100.00 177.14 58.48
Clinocardium nuttallii 2 40.00 4.17 5.71
Mya arenaria 1 20.00 2.08 4.66
Macoma sp. 2 20.00 4.17 9.32
Pholadidae spp. 325 100.00 677.30 283.36
Teredindae 5 20.00 10.42 23.30
Mysidacea 1 20.00 2.08 4.66
Idotea spp. 4 20.00 8.34 18.64
Gnorimosphaeroma oregonensis 2 20.00 4.17 9.32
Gammaridea 1 20.00 2.08 4.66
Jagssa falcata 7 80.00 14.59 11.88
Porcellanidae 1 20.00 2.08 4.66
Pinnixa sp. 1 20.00 2.08 4.66
Cancer magister 5 60.00 10.42 10.42
Pycnogonida 1 20.00 2.08 4.66

‘¥

/¥
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Station 3 18 August 1987 Sample size - 5
(CONTINUED)

Number of taxa = 42
Mean number per sample: 360.40 Standard deviation (S.D.): 57.80
Mean number/m2: 3,755.37 s.D./m2: 602.23

H' = 3.58 SDV = 0.88 SR = 5.47 J' = 0.66
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Station 4 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2? /m2
Nemertinea 2 20.00 4.17 5.71
Orbiniidae 5 40.00 10.42 14.74
Scoloplos sp. juvenile 2 20.00 4.17 9.32
Scoloplos armiger 5 40.00 10.42 18.05
Scoloplos acmeceps 24 80.00 50.02 37.13
Scolelepsis squamata 2 20.00 4.17 9.32
Scolelepsis foliosa 1 20.00 2.08 4.66
Spiophanes bombyx 20 80.00 41.68 38.99
Magelona sacculata 395 100.00 823.18 307.26
Capitella capitata complex 7 80.00 14.59 11.88
Decamastus gracilis 1 20.00 2.08 4.66
Phyllodoce williamsi 1 20.00 2.08 4.66
Syllidae 2 20.00 4.17 9.32
Glycera convoluta 1 20.00 2.08 4.66
Glycera tenuis 2 20.00 4.17 9.32
Glycinde picta 14 80.00 29.18 32.45
Nephtys caecoides 3 40.00 6.25 9.32
Bivalvia spp. juvenile 2 20.00 4.17 9.32
Mytilidae spp. juvenile 5 80.00 10.42 7.37
Modiolus spp. 1 20.00 2.08 4.66
Mya arenaria 1 20.00 2.08 4.66
Siliqua patula 4 40.00 8.34 13.59
Pholadidae spp. 1 20.00 2.08 4.66
Archeomysis grebnitzkii 18 100.00 37.51 11.88
Ianiropsis sp. 1 20.00 2.08 4.66
Gammaridea 1 20.00 2.08 4.66
Eogammarus confervicolus 1 20.00 2.08 4.66
Eohaustorius sp. juvenile 2 40.00 4.17 5.71
Grandifoxus grandis 165 100.00 343.86 139.60
Porcellanidae 1 20.00 2.08 4.66
Dendraster excentricus 7 60.00 14.59 21.61
Nunber of taxa = 31
Mean number per sample: 139.40 Standard deviation (S.D.): 34.49
Mean number/m2: 1,452.55 S.D./m2: 359.35

H' = 2.20 SDV = 0.62 SR = 4.58 J' = 0.44

'y
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Station 5 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Nemertinea 9 60.00 18.76 25.95
Scoloplos sp. juvenile 1 20.00 2.08 4.66
Scolelepsis squamata 1 20.00 2.08 4.66
Magelona sacculata 2 20.00 4.17 9.32
Capitella capitata complex 1 20.00 2.08 4.66
Armandia bravis 1 20.00 2.08 4.66
Ophelia sp. 5 60.00 10.42 12.76
Phyllodoce williamsi 1 20.00 2.08 4.66
Glycera convoluta 1 20.00 2.08 4.66
Glycera tenuis 5 100.00 10.42 0.00
Glycinde picta 9 80.00 18.76 20.04
Nephtys caecoides 6 60.00 12.50 13.59
Nephtys calforniensis 4 60.00 8.34 8.72
N.caecoides/califoriensis 3 20.00 6.25 13.98
Lumbrineris zonata 1 20.00 2.08 4.66
Modiolus spp. 1 20.00 2.08 4.66
Clinocardium nuttallii juv. 1 20.00 2.08 4.66
Clinocardium nuttallii 1 20.00 2.08 4.66
Mya arenaria 1 20.00 2.08 4.66
Archeomysis grebnitzkii 4 60.00 8.34 8.72
Eohaustorius sp. juvenile 1 20.00 2.08 4.66
Synchelidium shoemakeri 1 20.00 2.08 4.66
Mandibulophoxus uncirostratus 1 20.00 2.08 4.66
Grandifoxus grandis 12 80.00 25.01 18.93
Dendraster excentricus 2 40.00 4.17 5.71

Number of taxa = 25

Mean number per sample: 15

Mean number/m2: 156.30

H' = 4.05 SDV = 0.92

SR = 5.56

Standard deviation (S.D.): 2.00

§.D./m2:

J' = 0.87

20.84
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Sample size - 5

Number of taxa = 19
Mean number per sample: 12.60
Mean number/m2: 131.29

H' = 3.54 SDV = 0.88 SR = 4.34

Standard deviation (S.D.):

S.D./m2:

J' =0.83

69.74

Station 6 18 August 1987
Taxa Total Frequency of Mean Standard
nunber occurrence number deviation
(%) /m2 /m2

Nemertinea 1 20.00 2.08 4.66
Polychaeta 2 20.00 4.17 9.32
Paraonidae 1 20.00 2.08 4.66
Pyqgospio elegans 2 40.00 4.17 5.71
Magelona sacculata 10 80.00 20.84 16.48
Ophelia sp. 1 20.00 2.08 4.66
Phyllodoce sp. indeterminate 2 20.00 4.17 9.32
Phyllodoce sp. juvenile 1 20.00 2.08 4.66
Syllidae sp. indeterminate 1 20.00 2.08 4.66
Glycera tenuis 7 80.00 14.59 11.88
Glycinde picta 1 20.00 2.08 4.66
Nephtys caecoides 6 80.00 12.50 8.72
Nephtys californiensis 1 20.00 2.08 4.66
Mytilidae sp. juvenile 1 20.00 2.08 4.66
Clinocardium nuttallii 1 20.00 2.08 4.66
Archeomysis grebnitzkii 8 60.00 16.67 21.61
Lamprops guadriplicata 1 20.00 2.08 4.66
Eohaustorius sp. juvenile 2 40.00 4.17 .5.71
Grandifoxus grandis 14 80.00 29.18 28.91

6.69
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Station 7 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
nunber occurrence nunber deviation
(%) /m2 /m2
Pygospio elegans 1 20.00 2.08 4.66
Magelona sacculata 17 60.00 35.43 33.44
Capitellidae 1 20.00 2.08 4.66
Ophelia sp. 1 1 20.00 2.08 4.66
Glycera convoluta 1 20.00 2.08 4.66
Glycera tenuis 5 80.00 10.42 7.37
Nephtys sp. juvenile 1 20.00 2.08 4.66
Nephtys caecoides 2 20.00 4.17 9.32
Nephtys californiensis 4 40.00 8.34 11.41
Bivalvia spp. juvenile 1 20.00 2.08 4.66
Archeomysis grebnitzkii 9 80.00 18.76 15.46
Eohaustorius sp. juvenile 1 20.00 2.08 4.66
Grandifoxus grandis 38 100.00 79.19 107.94
Dendraster excentricus 13 80.00 27.09 21.61
Number of taxa = 14
Mean number per sample: 19.60 Standard deviation (S.D.): 6.89
Mean number/m2: 197.98 S.D./nm2: 71.81
H' = 2.71 SDV = 0.77 SR = 2.85 J' =0.71
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Station 8 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence nunber deviation
(%) /m2 /m2
Anthozoa 1 20.00 2.08 4.66
Nemertinea 3 100.00 89.61 80.24
Soloplos acmeceps 2 20.00 4.17 9.32
Spionidae 1 20.00 2.08 4.66
Capitella capitata complex 3 40.00 6.25 9.32
Ophelia sp. 1 1 20.00 2.08 4.66
Phyllodoce williamsi 2 40.00 4.17 5.71
Eteone sp. indeterminate 1 20.00 2.08 4.66
Syllidae 2 20.00 4.17 9.32
Syllidae sp. indeterminate 1 20.00 2.08 4.66
Syllis elongata 0 40.00 20.84 41.02
Nereidae 1 20.00 2.08 4.66
Glycinde picta 3 60.00 6.25 5.71
Nephtys caecoides 2 20.00 4.17 9.32
Lumbrineridae 1 20.00 2.08 4.66
Lumbrineris zonata 4 40.00 8.34 13.59
Drilonereis falcata 1 20.00 2.08 4.66
Diaphana sp. 1 20.00 2.08 4.66
Modiolus spp. 1 20.00 2.08 4.66
Mytilus edulis 1 20.00 2.08 4.66
Mya arenaria 1 80.00 22.92 15.46
Mya spp. juvenile 1 20.00 2.08 4.66
Archeomysis grebnitzkii 5 60.00 10.42 10.42
Idotea fewkesi 2 20.00 4.17 9.32
Ianiropsis sp. 1 20.00 2.08 4.66
Gnorimosphaeroma oregonensis 6 40.00 12.50 18.64
Ganmaridea 1 20.00 2.08 4.66
Eogammarus confervicolus 1 100.00 1210.80 1614.35
Ischyrocerus pegalops 1 40.00 43.76 86.68
Grandifoxus grandis 3 40.00 6.25 9.32
Parapleustes pugettensis 1 20.00 2.08 4.66
Cancer magister 2 20.00 4.17 9.32
Cancer magister juvenile 3 20.00 6.25 5.71
Dendraster excentricus 3 60.00 6.25 5.71
Holothuroidea 1 20.00 2.08 4.66

‘3
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Station 8 18 August 1987 Sample size - 5
(CONTINUED) '

Number of taxa = 36
Mean number per sample: 145.40 Standard deviation (S.D.): 174.09
Mean number/m2: 1,515.07 S.D./m2: 1,814.05

H' = 1.52 SDV = 0.36 SR = 5.31 J' = 0.29
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Station 9 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
‘ nunber occurrence number deviation
(%) /m2 /2
Anthozoa 16 60.00 33.34 43.21
Nemertinea 103 60.00 214.65 349.70
Scoloplos acmeceps 1 20.00 2.08 4.66
Spiophanes berkeleyorum 1 20.00 2.08 4.66
Spiophanes bombyx 1 20.00 2.08 4.66
Magelona sacculata 36 40.00 75.02 150.89
Capitella capitata complex 4 60.00 8.34 8.72
Opheliidae 1 20.00 2.08 4.66
Armandia brevis 26 80.00 54.18 47.98
Phyllodoce hartmanae 15 40.00 31.26 42.96
Phyllodoce williamsi 1 20.00 2.08 4.66
Eumida sanquinea 3 40.00 6.25 9.32
Syllidae 3 20.00 6.25 13.98
Syllis elongata 28 60.00 58.35 65.32
Platynereis bicanaliculata 10 20.00 20.84 46.60
Glycera convoluta 1 20.00 2.08 4.66
Glycera tenuis 2 40.00 4.17 5.71
Glycinde armigera 1 20.00 2.08 4.66
Glycinde picta 50 100.00 104.20 54.64
Lumbrineris sp.indeterminate 1 20.00 2.08 - 4.66
Lumbrineris zonata 4 20.00 8.34 18.64
Euchone nr. E. hancocki 5 20.00 10.42 23.30
Chone dunneri 1 20.00 2.08 4.66
Nudibranchia 7 40.00 14.59 27.17
Nucella spp. 1 20.00 2.08 4.66
Diaphana sp. 3 20.00 6.25 13.98
Lacuna carinata 3 20.00 6.25 13.98
Bivalvia spp. juvenile 9 40.00 18.76 36.40
Modiolus spp. 11 20.00 22.92 51.26
Clinocardium nuttallii 3 20.00 6.25 13.98
Mya arenaria 54 80.00 112.54 68.88
Mya spp. juvenile 4 20.00 8.34 18.64
Archeomysis grebnitzkii 1 20.00 2.08 4.66
Gnorimosphaeroma oregonensis 2 40.00 4.17 5.71
Melita desdichada 2 20.00 4.17 9.32
Eogammarus confervicolus 6 40.00 12.50 18.64
Phoxocephalidae 1 20.00 2.08 4.66
Parapleustes pugettensis 17 40.00 35.43 58.76
Pagurus sp. 1 20.00 2.08 4.66
Cancer magister 15 40.00 31.26 42.96
Cancer magister (megalops) 2 40.00 4.17 5.71
Pycnogonida 1 20.00 2.08 4.66

‘»
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Station 9 18 August 1987 Sample size - 5
{CONTINUED)

Number of taxa = 42
Mean number per sample: 91.40 Standard deviation (S.D.): 54.62
Mean number/m2:  952.39 S.D./m2: 569.09

H' = 4.07 SDV = 0.90 SR = 6.69 J' =0.75




34

.

Station 10 18 August 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2? /m2

Anthozoa 1 20.00 2.08 4.66
Nemertinia 43 100.00 89.61 33.44
Polychaeta 1 20.00 2.08 4.66
Orbiniidae 1 20.00 2.08 4.66
Scoloplos armiger 2 40.00 4.17 5.71
Scoloplos acmeceps 3 20.00 6.25 13.98
Scolelepsis squamata 1 20.00 2.00 4.66
Spiophanes berkeleyvoru 2 20.00 4.17 9.32
Spiophanes bombyx 184 100.00 383.46 218.00
Magelona sacculata 94 80.00 195.90 215.24
Capitellidae 1 20.00 2.08 4.66
Capitella capitata complex 3 20.00 6.25 13.98
Mediomastus sp. indeterminate 1 20.00 2.08 4.66
Opheliidae 3 60.00 6.25 5.71
Ophelia sp. 1 2 20.00 4.17 9.32
Ophelia sp. juvenile 2 20.00 4.17 9.32
Phyllodocidae sp. juvenile 1 20.00 2.08 4.66
Phyllodocidae 1 20.00 2.08 4.66
Phyllodoce hartmanae 1 20.00 2.08 4.66
Phyllodoce williamsi 1 20.00 2.08 4.66
Paleonotus bellis 1 20.00 2.08 4.66
Glycera convoluta 5 40.00 10.42 14.74
Glycera tenuis 28 100.00 58.35 15.80
Glycinde picta 40 100.00 83.36 48.32
Nephtys caecoides 6 60.00 12.50 13.59
Gastropoda sp. juvenile 6 60.00 12.50 17.12
Diaphana sp. 1 20.00 2.08 4.66
Bivalvia spp. juvenile 37 100.00 77.11 94.82
Mytilidae spp. juvenile 6 40.00 12.50 22.59
Modiolus spp. 2 20.00 4.17 9.32
Clinocardium nuttallii 3 60.00 6.25 5.71
Mya arenaria 9 60.00 18.76 30.73
Mya spp. juvenile 5 20.00 10.42 23.30
Tellinidae spp. juvenile 6 40.00 12.50 17.12
Siliqua patula 9 60.00 18.76 22.59
Archeomysis grebnitzkii 25 80.00 52.10 87.80
Cumella vulgaris 1 20.00 2.08 4.66
Gnorimosphaeroma oregonensis 4 40.00 8.34 13.59
Gammaridae 2 40.00 4.17 5.71
Eogammarus confervicolus 1 20.00 2.08 4.66
Eohaustorius spp. 1 20.00 2.08 4.66
Corophium sp. indeterminate 6 60.00 12.50 17.12
Jassa falcata 2 20.00 4.17 . 9.32
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Station 10 18 August 1987 Sample size - 5
(CONTINUED) '

Number of taxa = 52
Mean number per sample: 117.00 Standard deviation (S.D.): 24.19
Mean number/m2: 1,219 $.D./m2: 569.09

H' = 3.78 SDV = 0.85 SR = 8.00 J' = 0.66
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APPENDIX TABLE D

Benthic invertebrates at 10 sampling stations at
a test dredge-disposal site in the Umpqua River
near Winchester Bay, Oxegon, 26 October 1987



Station 1 26 October 1987

Sample size - 5

Taxa Total Frequency of Mean Standard

number occurrence number deviation

(%) /m2? /m2

Anthozoa 9 40.00 18.76 27.96
Platyhelminthes 1 20.00 2.08 4.66
Nemertinea 21 40.00 43.76 86.68
Polychaeta sp. indeterminate 1 20.00 2.08 4.66
Scoloplos armiger 2 40.00 4.17 5.71
Paraonella platybranchia 1 20.00 2.08 4.66
Magelona sacculata 2 40.00 4.17 5.71
Capitella capitata complex 3 60.00 6.25 5.71
Mediomastus sp. indeterminate 1 20.00 2.08 4.66
Opheliidae sp. juvenile 1 20.00 2.08 4.66
Ophelia sp. juvenile 1 20.00 2.08 4.66
Syllidae sp. indeterminate 4 20.00 8.34 18.64
Syllis elongata 417 100.00 97.95 161.02
Glycera convoluta 1 20.00 2.08 4.66
Glycera tenuis 3 40.00 6.25 9.32
Nephtys californiensis 5 60.00 10.42 10.42
Sabellaria cementarium 2 40.00 4.17 5.71
Saccocirrus exoticus 46 20.00 95.86 214.36
Oligochaeta 1 20.00 2.08 4.66
Gastropoda sp. juvenile 2 20.00 4.17 9.32
Bivalvia spp. juvenile 3 40.00 6.25 9.32
Mytilidae spp. juvenile 1 20.00 2.08 4.66
Clinocardium nuttallii 2 40.00 4.17 5.71
Siliqua patula 1 20.00 2.08 4.66
Taniropsis kincaidi kincaidi 5 20.00 10.42 23.30
Bathycopea daltonae 1 20.00 2.08 4.66
Gnorimosphaeroma oregonensis 8 20.00 16.67 37.28
Atylus tridens 12 40.00 25.01 50.30
Melita sp. juvenile 1 20.00 2.08 4.66
Allorchestes anqustus 21 20.00 43.76 97.86
Cheriphotis megacheles 6 20.00 12.50 27.96
Grandifoxus grandis 1 20.00 2.08 4.66
Hyale frequens 1 20.00 2.08 4.66
Dendraster excentricus 1 20.00 2.08 4.66
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Station 1 18 August 1987

(CONTINUED)

Sample size - 5

Number of taxa = 34
Mean number per sample: 43.60
Mean number/m2: 454.31

H' =3.79 SDV = 0.88 SR = 6.13

Standard deviation (S.D.):

$.D./m2:

J' =0.75

673.30

64.62

g )
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Station 2 26 October 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Anthozoa 18 80.00 37.51 27.17
Nemertinea 15 40.00 31.26 54.14
Paraonidae 1 20.00 2.08 4.66
Spiochaetopterus costarum 1 20.00 2.08 4.66
Capitella capitata complex 8 60.00 16.67 21.61
Mediomastus californiensis 1 20.00 2.08 4.66
Opheliidae sp. juvenile 1 20.00 2.08 4.66
Ophelia sp. juvenile 1 20.00 2.08 4.66
Syllis elongata 9 100.00 18.76 13.59
Glycera capitata 1 20.00 2.08 4.66
Glycera tenuis 1 20.00 2.08 4.66
Glycinde picta 2 40.00 4.17 5.71
Nephtys caecoides 1 20.00 2.08 4.66
Nephtys californiensis 4 60.00 8.34 8.72
Owenia fusiformis 5 60.00 10.42 12.76
Sabellariidae 1 20.00 2.08 4.66
Bivalvia spp. juvenile 2 20.00 4.17 9.32
Mytilidae spp. juvenile 66 40.00 137.54 301.77
Mytilus edulis 1 20.00 2.08 4.66
Mya arenaria 1 20.00 2.08 4.66
Idotea spp. 1 20.00 2.08 4.66
Atylus tridens 1 20.00 2.08 4.66
Grandifoxus grandis 14 80.00 29.18 37.86
Caprellidae 1 20.00 2.08 4.66
Pinnotheridae 1 20.00 2.08 4.66
Dendraster excentricus 1 20.00 2.08 4.66
Asteroidea 1 20.00 2.08 4.66

Number of taxa = 27

Mean number per sample: 32.20

Mean number/m2: 335.52

H' = 3.17 SDV = 0.80

SR = 5.12

Standard deviation (S.D.): 32.52

S.D./m2:

J' = 0.67

338.88
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Station 3 26 October 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2 -
Anthozoa 3 40.00 6.25 9.32
Nemertinea 173 100.00 360.53 324.24
Scoloplos armiger 1 20.00 2.08 4.66
Barantolla americana 3 20.00 6.25 13.98
Capitella capitata complex 6 40.00 12.50 17.12
Mediomastus californiensis 121 100.00 252.16 132.30
Armandia brevis 10 80.00 20.84 19.49
Phyllodoce williamsi 1 20.00 2.08 4.66
Eulalia viridis 1 20.00 2.08 4.66
Syllidae sp. indeterminate 1 20.00 2.08 4.66
Syllis elongata 172 100.00 358.45 417.16
Nereis vexillosa 2 20.00 4.17 9.32
Glycinde armigera 2 20.00 4.17 9.32
Glycinde picta 25 60.00 52.10 66.72
Lumbrineris zonata 11 80.00 22.92 23.76
Oligochaeta 15 60.00 31.26 29.47
Oligochaete 8 20.00 16.67 37.28
Phidiana sp. indeterminate 1 20.00 2.08 4.66
Spisula sp. indeterminate 1 20.00 2.08 4.66
Clinocardium nuttallii 1 20.00 2.08 4.66
Mya arenaria 4 40.00 8.34 13.59
Macoma nasuta 1 20.00 2.08 4.66
Pholadidae spp. 8 40.00 16.67 31.78
Lamprops sp. 1 20.00 2.08 4.66
Ianiropsis kincaidi kincaidi 2 20.00 4.17 9.32
Gnorimosphaeroma oregonensis 13 40.00 27.09 49.75
Melita desdichada 1 20.00 2.08 4.66
Eogammarus confervicolus 4 40.00 8.34 13.59
Corophium sp. juvenile 2 20.00 4.17 9.32
Pontogeneia rostrata 1 20.00 2.08 4.66
Jagsa falcata 1 20.00 2.08 4.66
Cheriphotis megacheles 3 40.00 6.25 9.32
Parapleustes pugettensis 16 60.00 33.34 37.86
Hyale frequens 4 20.00 8.34 18.64
Heptacarpus brevirostris 2 40.00 4.17 5.71
Pinnotheridae 7 40.00 14.59 20.31
Cancer magister juvenile 1 20.00 2.08 4.66
Cancer productus 2 40.00 4.17 5.71
Insecta 1 20.00 2.08 4.66

‘»
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Station 3 26 October 1987 Sample size - 5
(CONTINUED)

Number of taxa = 40
Mean number per sample: 126.40 Standard deviation (S.D.): 24.06
Mean number/m2: 1,317.09 $.D./m2: 250.69

H' = 3.16 SDV = 0.81 SR = 6.05 J' = 0.59




42

Station 4 26 October 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Anthozoa 10 40.00 20.84 41.02
Nemertinea 13 60.00 27.09 27.117
Orbiniidae 54 40.00 112.54 234.55
Scoloplos armiger 44 100.00 91.70 58.67
Spiophanes bombyx 67 100.00 139.63 139.53
Magelona sacculata 416 100.00 866.94 901.36
Capitella capitata complex 4 40.00 8.34 13.59
Mediomastus californiensis 4 40.00 8.34 11.41
Armandia brevis 18 60.00 37.51 39.40
Opheliidae sp. juvenile 3 40.00 6.25 9.32
Phyllodoce williamsi 7 80.00 14.59 11.88
Eteone fauchaldi 1 20.00 2.08 4.66
Eteone sp. indeterminate 1 20.00 2.08 4.66
Bulalia viridis 4 20.00 8.34 18.64
Eumida sanquinea 3 20.00 6.25 13.98
Polynoidae sp. juvenile 1 20.00 2.08 4.66
Halosydna brevisetosa 1 20.00 2.08 4.66
Paleonotus bellis 14 20.00 29.18 65.24
Syllidae sp. indeterminate 2 40.00 4.17 5.71
Autolytus sp. 1 20.00 2.08 4.66
Syllis elongata 23 100.00 47.93 46.95
Nereis vexillosa 1 20.00 2.08 4.66
Glycera convoluta 9 60.00 18.76 21.35
Glycinde picta 21 100.00 43.76 27.96
Nephtys caecoides 2 20.00 4.17 9.32
Nephtys californiensis 1 20.00 2.08 4.66
Onuphis sp. indeterminate 10 40.00 20.84 29.47
Sabellidae sp. indeterminate 2 20.00 4.17 9.32
Oligochaeta 5 60.00 10.42 10.42
Gastropoda sp. juvenile 3 40.00 6.25 9.32
Onchidoris sp. indeterminate 2 20.00 4.17 9.32
Polinices sp. 1 20.00 2.08 4.66
Nucella emarginata 3 20.00 6.25 13.98
Bivalvia spp. juvenile 60 40.00 125.04 175.14
Mytilidae spp. juvenile 19 60.00 39.60 51.79
Clinocardium nutallii 2 40.00 4.117 5.71
Mya arenaria 2 40.00 4.17 5.71
Hiatella sp. indeterminate 2 20.00 4.17 9.32
Macoma nasuta 2 40.00 4.17 5.71
Tellina spp. juvenile 1 20.00 2.08 4.66
Siliqua patula 1 20.00 2.08 4.66
Pholadidae spp. 1 20.00 2.08 4.66
Archeomysis grebnitzki 1 20.00 2.08 4.66

g
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Station 4 26 October 1987 Sample size - 5
(CONTINUED)
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m?2 /m2
Lamprops sp. 2 20.00 4.17 9.32
Idotea fewkesi 2 20.00 4.17 9.32
Synidotea spp. 2 20.00 4.17 9.32
Ianiropsis kincaidi kincaidi 2 40.00 4.17 5.71
Gnorimosphaeroma oregonensis 1 20.00 2.08 4.66
Atylus tridens 6 40.00 12.50 18.64
Eohaustorius sawyeri 1 20.00 2.08 4.66
Eohaustorius sp.juvenile 1 20.00 2.08 4.66
Allorchestes angustus 6 40.00 12.50 17.12
Jassa falcata 43 40.00 89.61 194.61
Cheriphotis megacheles 1 20.00 2.08 4.66
Mandibulophoxus uncirostratus 5 40.00 10.42 14.74
Eobrolqus spinosus 4 20.00 8.34 18.64
Grandifoxus grandis 23 60.00 47.93 49.75
Hyale frequens 4 60.00 8.34 8.72
Cancer productus 1 20.00 2.08 4.66
Dendraster excentricus 4 40.00 8.34 13.59
Insecta 2 20.00 4.17 9.32

Number of taxa = 61
Mean number per sample: 190.40
Mean number/m2: 1,983.97

H' = 3.61 SDV = 0.79

SR = 8.75

Standard deviation (S.D.): 107.68

S.D./m2:

= 0.61

1,122.07
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Sample size - 5

Station 5 26 October 1987
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2?
Anthozoa 49 80.00 102.12 124.91
Nemertinea 309 100.00 643.96 1,323.64
Polychaeta sp. indeterminate 1 20.00 2.08 4.66
Orbiniidae 3 20.00 6.25 13.98
Scoloplos armiger 10 40.00 20.84 28.54
Spionidae sp. indeterminate 2 20.00 4.17 9.33
Scolelepsis squamata 1 20.00 2.08 4.66
Spiophanes bombyx 6 40.00 12.50 18.64
Magelona sacculayta 76 80.00 158.38 142.38
Capitella capitata complex 24 60.00 50.02 100.32
Mediomastus californiensis 124 100.00 258.42 177.66
Armandia brevis 30 100.00 62.52 60.31
Ophelia spp. 1 20.00 2.08 4.66
Ophelliidae sp. juvenile 9 40.00 18.76 25.95
Phyllodoce sp. indeterminate 1 20.00 2.08 4.66
Phyllodoce williamsi 18 20.00 37.51 83.88
Eulalia viridis 4 40.00 8.34 11.41
Polynoidae sp. juvenile 2 40.00 4.17 5.71
Paleonotus bellis 4 20.00 8.34 18.64
Syllis elongata 139 40.00 289.68 607.78
Nereis vexillosa 2 20.00 4.17 9.32
Glycera convoluta 4 40.00 8.35 11.41
Glycinde armigera 1 20.00 2.08 4.66
Glycinde picta 36 100.00 75.02 40.62
Nephtys caecoides 3 40.00 6.25 9.32
Lumbrineris zonata 4 20.00 8.34 18.64
Owenia fusiformis 16 100.00 33.34 13.59
Sabellidae 1 20.00 2.08 4.66
Chone dunneri 5 40.00 10.42 14.74
Oligochaeta 48 100.00 100.03 57.83
Onchidoris sp. indeterminate 1 20.00 2.08 4.66
Polinices sp. 1 20.00 2.08 4.66
Diaphana sp. 3 40.00 6.25 9.32
Bivalvia spp. juvenile 9 60.00 18.76 21.35
Mytilidae spp. juvenile 1 20.00 2.08 4.66
Clinocardium nuttallii 2 40.00 4.17 5.71
Macoma nasuta 1 20.00 2.08 4.66
Macoma spp. 1 20.00 2.08 4.66
Tellina modesta 13 80.00 27.09 38.00
Lamprops sp. 3 40.00 6.25 9.32
Synidotea spp. 2 40.00 4.17 5.71
Ianiropsis kincaidi kincaidi 1 20.00 2.08 4.66
Limnoria sp. 5 20.00 10.42 23.30
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Station 5 26 October 1987 Sample size - 5
(CONTINUED)
Taxa Total Frequency of Mean Standard
number occurrence nunber deviation
(%) /m2 /m2
Gnorimosphaeroma oregonensis 7 60.00 14.59 21.61
Melita desdichada 5 20.00 10.42 23.30
Synchelidium shoemakeri 3 40.00 6.25 9.32
Corophium brevis 1 20.00 2.08 4.66
Pontogeneia rostrata 3 20.00 6.25 13.98
Cheriphotis megacheles 1 20.00 2.08 4.66
Caprellidae 1 20.00 2.08 4.66
Pinnotheridae 1 20.00 2.08 4.66
Cancer magister juvenile 1 20.00 2.08 4.66
Cancer productus 1 20.00 2.08 4.66
Number of taxa = 54
Mean number per sample: 20.80 Standard deviation (S.D.): 205.25
Mean number/m2: 2,092.34 s.D./m2: 2,138.68
H' = 3.70 SDV = 0.86 SR = 7.67 J' = 0.64




46

Station 6 26 October 1987 Sample size ~ 5
Taxa Total Frequency of Mean Standard

number occurrence number deviation

(%) /m2 /m#

Anthozoa 1 20.00 2.08 4.66
Scoloplos armiger 2 40.00 4.17 5.71
Pygospio californica 1 20.00 2.08 4.66
Magelona sacullata 8 80.00 16.67 15.80
Mediomastus californiensis 2 20.00 4.17 9.32
Ophelliidae sp. juvenile 1 20.00 2.08 4.66
Eteone longa 1 20.00 2.08 4.66
Glycera capitata 2 40.00 4.17 5.71
Glycera sp. indeterminate 1 20.00 2.08 4.66
Glycera tenuis 1 20.00 2.08 4.66
Nephtys californiensis 14 100.00 29.18 20.04
Owenia fusiformis 1 20.00 2.08 4.66
Bivalvia spp. juvenile 1 20.00 2.08 4.66
Gnorimosphaeroma oregonensis 1 20.00 2.08 4.66
Eohaustorius washingtonianus 1 20.00 2.08 4.66
Mandibulophoxus uncirostratus 3 40.00 6.25 9.32
Grandifoxus grandis 28 80.00 58.35 39.40
Dendraster excentricus 4 40.00 8.34 11.41
Insecta 2 20.00 4.17 9.32

Number of taxa = 19
Mean number per sample: 15.00
Mean number/m2: 156.30

H' = 3.13 SDV = 0.81 SR = 4.17

Standard deviation (S.D.):
S.D./m2:

J' =0.74

43.59

4.18

)

I

]
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Station 7 26 October 1987 Sample size - 5

Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2

Anthozoa 2 40.00 4.17 5.71
Nemertinea 21 60.00 43.76 62.69
Orbiniidae sp. juvenile 1 20.00 2.08 4.66
Magelona sacculata 4 60.00 8.34 8.72
Capitella capitata complex 5 40.00 10.42 18.05
Mediomastus californiensis 4 40.00 8.34 11.41
Opheliidae 1 20.00 2.08 4.66
Syllidae sp. indeterminate 1 20.00 2.08 4.66
Syllis elongata 3 40.00 6.25 9.32
Glycera tenuis 1 20.00 2.08 4.66
Glycinde picta 2 40.00 4.17 5.71
Nephtys californiensis 2 20.00 4.17 9.32
Oligochaeta 1 20.00 2.08 4.66
Gastropoda sp. juvenile 2 40.00 4.17 5.71
Bivalvia spp. juvenile 11 40.00 22.92 45.66
Mytilidae 1 20.00 2.08 4.66
Mytilidae spp. juvenile 1 20.00 2.08 4.66
Mya arenaria 1 20.00 2.08 4.66
Macoma nasuta 1 20.00 2.08 4.66
Archeomysis grebnitzkii 7 80.00 14.59 11.88
Synidotea spp. 1 20.00 2.08 4.66
Ianiropsis kincaidi kincaidi 2 40.00 4.17 5.71
Gnorimosphaeroma oreqonensis 2 20.00 4.17 9.32
Atylus tridens 5 40.00 10.42 18.05
Eogammarus confervicolus 2 40.00 4.17 5.71
Allochestes angustus 7 20.00 14.59 32.62
Grandifoxus grandis 13 80.00 27.09 32.62
Hyale frequens 3 20.00 6.25 13.98
Dendraster excentricus 6 80.00 12.50 11.41
Insecta 12 40.00 25.01 45.18
Number of taxa = 30

Mean number per sample: 25.00 Standard deviation (S.D.): 12.23
Mean number/m2: 260.5 s.D./m2: 127.41

H' = 4.25 SDV = 0.93 SR = 6.01 J' = 0.87
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Station 8 26 October 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Anthozoa 1 20.00 2.08 4.66
Nemertinea 1 20.00 2.08 4.66
Polychaeta sp. indeterminate 2 20.00 : 4.17 9.32
Scoloplos armiger 2 20.00 4.17 9.32
Spiophanes bombyx 1 20.00 2.08 4.66
Magelona sacullata 108 80.00 225.07 167.95
Ophelia limacina 1 20.00 2.08 4.66
Ophiliidae sp. juvenile 2 20.00 4.17 9.32
Syllidae sp. indeterminate 1 20.00 2.08 4.66
Syllis elongata 3 40.00 6.25 9.32
Glycera tenuis 2 40.00 4.17 5.71
Nephtys caecoides 1 20.00 2.08 4.66
Owenia fusiformis 2 40.00 4.17 5.71
Gastropoda sp. juvenile 1 20.00 2.08 4.66
Bivalvia spp. juvenile 1 20.00 2.08 4.66
Siliqua patula 1 20.00 2.08 4.66
Archeomysis grebnitzkii 6 40.00 12.50 17.12
Gnorimosphaeroma oreqgonensis 4 40.00 8.34 13.59
Atylus tridens 2 20.00 4.17 9.32
Eohaustorius sawyeri 2 20.00 4.17 : 9.32
Allorchestes anqustus 9 40.00 18.76 25.95
Monoculodes spinipes 1 20.00 2.08 4.66
Ischyrocerus sp. 1 20.00 2.08 4.66
Mandibulophoxus uncirostratus 3 60.00 6.25 5.71
Grandifoxus grandis 34 80.00 70.86 40.62
Hyale frequens 1 20.00 2.08 4.66
Cancer magister 1 20.00 2.08 4.66
Dendraster excentricus 26 80.00 54.18 54.84
Number of taxa = 28
Mean number per sample: 44.00 Standard deviation (S.D.): 17.72
Mean number/m2:  458.48 S.D./m2: 184.64

H' = 2.78 SDV = 0.72 SR = 5.01 J' = 0.58




Station 9 26 October 1987

Sample size - 5

Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2
Anthozoa 213 100.00 443.89 286.18
Platyhelminthes 2 20.00 4.17 9.32
Nemertinea 30 100.00 62.52 41.02
Polychaeta sp. indeterminate 12 40.00 25.01 35.03
Scoloplos armiger 4 60.00 8.34 8.72
Polydora sp. indeterminate 1 20.00 2.08 4.66
Spiophanes bombyx 1 20.00 2.08 4.66
Magelona sacculata 1 20.00 2.08 4.66
Capitellidae sp. indeterminate 7 40.00 14.59 22.83
Capitella capitata complex 11 80.00 22.92 20.04
Mediomastus sp. indeterminate 4 40.00 8.34 11.41
Mediomastus californiensis 38 60.00 79.19 73.90
Armandia bevis 40 100.00 83.36 60.31
Ophelia spp. 22 20.00 45.85 102.52
Ophelia sp. 1 3 20.00 6.25 13.98
Ophiliidae sp. juvenile 9 40.00 18.76 27.96
Phyllodocidae sp. juvenile 16 20.00 33.34 74.56
Phyllodoce sp. indeterminate 7 40.00 14.59 20.31
Phyllodoce williamsi 70 100.00 145.88 122.19
Eulalia viridis 1 20.00 2.08 4.66
Eulalia sp. 1 20.00 2.08 4.66
Eumida sanquinea 1 20.00 2.08 4.66
Polynoidae sp. juvenile 4 40.00 8.34 13.59
Paleonotus bellis 4 40.00 8.34 13.59
Syllidae sp. indeterminate 6 60.00 12.50 17.12
Syllis elongata 25 100.00 52.10 39.68
Nereidae sp. juvenile 8 60.00 16.67 17.44
Platynereis bicanaliculata 3 60.00 6.25 5.71
Nereis spp. 1 20.00 2.08 4.66
Glycera capitata 2 40.00 4.17 5.71
Glycinde picta 133 100.00 277.117 80.91
Nephtys sp. juvenile 1 20.00 2.08 4.66
Lumbrineris zonata 1 20.00 2.08 4.66
Pholoides aspera 20 40.00 41.68 57.55
Owenia fusiformis 1 20.00 2.08 4.66
Sabellidae 3 20.00 6.25 13.98
Oligochaeta 21 100.00 43.76 13.59
Gastropoda 2 20.00 4.17 9.32
Gastropoda sp. juvenile 6 60.00 12.50 13.59
Archidoria sp. indeterminate 10 80.00 20.84 16.48
Nudibranchia 1 20.00 2.08 4.66
Onchidoris sp. indeterminate 69 100.00 143.80 55.33
Polinices sp. 2 40.00 4.17 5.71
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Station 9 26 October 1987 Sample size - 5
{CONTINUED)
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m2

Ny

Polinices sp. 2 40.00 4.17 5.71
Nucella emarginata 3 20.00 4.17 9.32
Diaphana sp. 3 40.00 6.25 9.32
Bivalvia spp. juvenile 127 100.00 264.67 280.72
Mytilidae spp. juvenile 5 40.00 10.42 14.74
Clinocardium nuttallii 14 100.00 29.18 13.59
Mya arenaria 3 60.00 6.25 5.71
Macoma nasuta 6 80.00 12.50 11.41
Tellina modesta 2 20.00 4.17 9.32
Lamprops sp. 1 20.00 2.08 4.66
Idotea fewkesi 1 20.00 2.08 4.66
Ianiropsis kincaidi kincaidi 22 100.00 45.85 28.15
Gnorimosphaeroma oregonensis 324 100.00 675.22 312.03
Atylus tridens 1 20.00 2.08 4.66
Gammaridae 3 20.00 6.25 13.98
Corophium brevis 4 40.00 8.34 13.59
Ischyrocerus sp. 1 20.00 2.08 4.66
Cheriphotis megacheles 3 20.00 6.25 13.98
Parapleustes pugettensis 362 100.00 754.41 217.78
Caprellidae 2 40.00 4.17 5.71
Pagurus dalli 1 20.00 2.08 4.66
Pinnotheridae 5 60.00 10.42 14.74
Cancer magister 1 20.00 2.08 4.66
Cancer magister juvenile 4 40.00 8.34 13.59
Asteroidea 1 20.00 2.08 4.66
Pycnogonida 3 40.00 6.25 9.32
Number of taxa = 69

Mean number per sample: 343.80 Standard deviation (S.D.): 85.95
Mean number/m2: 3,582.40 S.D./m2: 895.59

H' = 3.97 SDV = 0.89 SR = 9.13 J' = 0.65




51

Station 10 26 October 1987 Sample size - 5
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m?2 /m2
Nemertinea 26 100.00 54.18 63.98
Polychaeta sp. indeterminate 3 20.00 6.25 13.98
Orbiniidae 14 40.00 29.18 54.34
Scoloplos armiger 6 60.00 12.50 13.59
Spiophanes bombyx 708 100.00 1,475.47 762.53
Magelona sacculata 1 20.00 2.08 4.66
Magelona hobsonae 2 20.00 4.117 9.32
Capitellidae sp. indeterminate 1 20.00 2.08 4.66
Capitella capitata complex 22 40.00 45.85 96.80
Mediomastus sp. indeterminate 11 20.00 22.92 51.26
Mediomastus californiensis 103 80.00 214.65 153.60
Armandia brevis 7 40.00 14.59 20.31
Ophelia spp. 14 60.00 29.18 31.61
Ophelia sp. juvenile 3 20.00 6.25 13.98
Ophiliidae sp. juvenile 680 100.00 1,417.12 293.52
Phyllodoce sp. indeterminate 1 20.00 2.08 4.66
Phyllodoce hartmanae 3 40.00 6.25 9.32
Phyllodoce williamsi 77 80.00 160.47 295.97
Eteone sp. indeterminate 5 40.00 10.42 14.74
Eteone sp. juvenile 3 20.00 6.25 13.98
Eulalia viridis 2 20.00 4.17 9.32
Polynoidae sp. juvenile 1 20.00 2.08 4.66
Paleonotus bellis 3 20.00 6.25 13.98
Syllidae sp. indeterminate 1 20.00 2.08 - 4,66
Syllis elongata 12 20.00 25.01 55.92
Platynereis bicanaliculata 7 40.00 14.59 20.31
Glycera capitata 1 20.00 2.08 4.66
Glycera convoluta 20 100.00 41.68 20.84
Glycera tenuis 5 20.00 10.42 23.30
Glycinde picta 77 100.00 160.47 63.21
Nephtys sp. indeterminate 3 20.00 6.25 13.98
Nephtys caecoides 3 20.00 6.25 13.98
Nephtys californiensis 1 20.00 2.08 4.66
Owenia fusiformis 6 60.00 12.50 13.59
Oligochaeta 14 80.00 29.18 22.59
Gastropoda sp. juvenile 17 40.00 14.59 20.31
Archidoria sp. indeterminate 2 20.00 4.17 9.32
Nudibranchia 1 20.00 2.08 4.66
Onchidoris sp. indeterminate 10 60.00 20.84 35.34
Olivella spp. juvenile 1 20.00 2.08 4.66
Bivalvia spp. juvenile 75 60.00 156.30 299.11
Mytilidae spp. juvenile 2 20.00 4.17 9.32
Clinocardium nuttallii 8 100.00 16.67 5.71



Station 10 26 October 1987

Sample size - 5

(CONTINUED)
Taxa Total Frequency of Mean Standard
number occurrence number deviation
(%) /m2 /m?
Mya arenaria 16 100.00 33.34 28.91
Tellinidae 2 20.00 4.17 9.32
Tellinidae spp. juvenile 2 20.00 4.17 9.32
Macoma nasuta 2 20.00 4.17 9.32
Macoma sp. 3 40.00 6.25 9.32
Tellina modesta 4 20.00 8.34 18.64
Siliqua patula 24 80.00 50.02 51.79
Lamprops sp. 3 40.00 6.25 9.32
Gnorimosphaeroma oregonensis 20 60.00 41.68 47.18
Atylus tridens 5 40.00 10.42 14.74
Eogammarus confervicolus 4 40.00 8.34 13.59
Eohaustorius sp. juvenile 1 20.00 2.08 4.66
Synchelidium shoemakeri 1 20.00 2.08 4.66
Corophium brevis 1 20.00 2.08 4.66
Jassa falcata 3 20.00 6.25 13.98
Cheriphotis megacheles 3 20.00 6.25 13.98
Mandibulophoxus uncirostratus 2 40.00 4.17 5.71
Grandifoxus grandis 1 20.00 2.08 4.66
Parapleustes pugettensis - 43 40.00 89.61 153.43
Hyale frequens 72 20.00 150.05 335.52
Caprellidae 2 40.00 4.17 5.71
Brachyura zoea 1 20.00 2.08 4.66
Pinnotheridae 2 20.00 4.17 9.32
Cancer magister 2 20.00 4.17 9.32
Dendraster excentricus 11 80.00 22.92 20.04
Insecta 1 20.00 ,2'08 4.66

Nunber of taxa = 69

Mean number per sample: 436.20

Mean number/m2: 4,545.20

H' = 3.29 SDV = 0.79 SR = 8.85

Standard deviation (S.D.): 89.54

$.D./m2:

J' = 0.54

933.02
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