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INTRODUCTION 


In July 1984, the Habitat Investigations Task of the National Marine 

Fisheries Service (NMFS) entered into a cooperative agreement with the 

Planning Division of the u.S. Army Corps of Engineers (COE) Portland District 

to study the fish and benthic invertebrate communities of four offshore 

(Oregon) interim dredge disposal sites. This information was needed by the COE 

to obtain final designation of the interim disposal sites by the 

Environmental Protection Agency (EPA). 

Benthic invertebrate communities are commonly monitored during 

environmental assessment surveys. Benthic invertebrates are useful indicators 

of environmental conditions because: (1) they are in contact with dredge 

materials; (2) being relatively immobile, they are either transported or buried 

by materials; and (3) they provide a critical link in the food chain (Morton 

1971). 

Bottom trawl surveys (fishes and crabs) at dredge sites can be important 

in identifying what species use an area and determining if the areas are 

migration routes or spawning, rearing, or feeding sites. However, dredging 

effects on fishes and crabs are difficult to quantify because of the animals' 

mobility, contagious distribution, and ability to avoid disturbed habitats. 

Combined benthic invertebrate, fish, and crab surveys are useful in 

identifying both the community structure and diversity of the benthic community 

and in distinguishing possible food web linkages between the infauna and the 

vagile epifauna (fishes and crabs). 

The four ocean interim disposal areas surveyed off the Oregon coast were 

in coas tal areas near Tillamook and Depoe Bays and the Siuslaw and Umpqua 

Rivers (Fig. 1). Two benthic invertebrate and bottom, trawl surveys were done; 

Survey 1 (September-October 1984) and Survey 2 (January 1985). 
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Figure l.--Locations of the four int.erim dredge disposal areas along the 

Oregon Coast. 
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METHODS 


Trawling (Fishes and Crabs) 

Bottom trawling was done with an 8-m semiballoon shrimp trawl that had an 

overall mesh size of 38.1 mm (stretched); a 12.7-mm mesh liner was inserted in 

the cod end to ensure retention of small fishes and invertebrates. Fishing 

width of the trawl was estimated to be 5 m. Each trawling effort was generally 

10 min in duration and was made along the appropriate depth contour. Position 

fixes were determined using Loran-C navigational equipment (see Appendix A for 

Loran-C values for each station). 

Seventeen trawls were done during Survey 1 and 18 during Survey 2. Only 

one trawl was done at Depoe Bay during Survey 1 because of inclement weather 

and equipment malfunction; however, two trawls were done during Survey 2. We 

sampled six sites near Tillamook Bay (Fig. 2), two near Depoe Bay (Fig. 3), 

four near the Siuslaw River (Fig. 4), and six near the Umpqua River (Fig. 5). 

All fishes and crabs captured were placed in labeled 5-gallon buckets 

containing a buffered solution of seawater and 5% formaldehyde. If a fish was 

too large to fit in a bucket, the fish was measured, weighed, and its stomach 

removed and placed in a labeled plastic bag containing a 5% formaldehyde 

solution. At the lab, fishes and crabs were rinsed in fresh water, measured 

(total and standard lengths, mm), and weighed (g). Dungeness crab widths were 

measured just anterior to the tenth anterolateral spines. For each trawl, a 

subsample of 20 fishes and crabs for each size class (for each species) was 

measured and weighed. When more than 20 of a size class were captured, the 

remainder was counted and weighed as a group. 
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Figure 2.--Locations of the six trawl sites and the dredge disposal site 

off Tillamook Bay, Oregon; depth contours are shown in feet. 
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Figure 3.--Locations of the two trawl sites and the dredge disposal site 

off Depoe Bay, Oregon; depth contours are shown in feet. 
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Figure 4.--Locations of the four trawl sites and the dredge disposal site 

off the Siuslaw River, Oregon; depth contours are shown in 

feet. 

6 



LEGEND 
c:::::::::J DISPOSAL SITE 
c:::::l M L W 

sand dunes 

Figure S.--Locations of the six trawl sites and the dredge disposal site 

off the Umpqua River, Oregon; depth contours are shown in feet. 
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Benthic Invertebrates 

Benthic infaunal samples were collected with a O.096-m2 Gray-O'Hara!! box 

corer. Six box core samples were collected at each station. Five of these 

samples were individually sieved through a 0.5-mm diameter mesh screen; and the 

residue, containing the macroinvertebrates, was placed in jars and preserved in 

a buffered 5% formaldehyde solution containing rose bengal (a protein stain). 

One of the six grab samples was subsampled for sediment analysis. Sediment 

analysis was done by the COE (Portland, Oregon). Sediment grain size was 

determined by sieving and organic content was determined by burning for 1 hour 

At the lab, preserved benthic invertebrate samples were washed in fresh 

water, and the organisms were picked from the samples. Organisms 

were identified to the lowest possible taxonomic level (usually species) 

and counted. All specimens were placed in 70% ethyl alcohol and stored 

in vials at the Hammond, Oregon, Field Station (NMFS). 

During each survey, 63 stations were sampled: 22 stations near Tillamook 

Bay (Fig. 6), 3 stations near Depoe Bay (Fig. 7), 14 stations near the Siuslaw 

River (Fig. 8), and 24 stations near the Umpqua River (Fig. 9). Except for 

Depoe Bay, each study area had stations located along three transects, one in 

the dredge disposal site and the others north and south of the disposal site. 

A few reference stations were located farther away from the disposal site to 

provide information that would be unaffected by dredge disposal. Loran-C 

navigational readings were recorded at each station enabling replication and 

reoccupation of the stations at later dates (Appendix A). 

1/ Reference to trade names does not imply endorsement by National Marine 
Fisheries Service, NOAA. 
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Figure 6.-- Locations of the 22 benthic invertebrate stations and the 

dredge disposal site near Tillamook Bay, Oregon; depth contours 

are shown in feet. 
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Figure 7.--Locations of the three benthic invertebrate stations and the 

dredge disposal site near Depoe Bay, Oregon; depth contours are 

shown in feet. 

10 



Figure 8.-- Locations of the 14 benthic invertebrate stations and the dredge 

disposal site near the Siuslaw River, Oregon; depth contours 

a~e shown in feet. 
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Figure 9.-- Locations of the 24 benthic invertebrate stations and the dredge 

disposal site near the Umpqua River, Oregon; depth contours are 

shown in feet. 
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Data Analyses 

Trawling (Fishes and Crabs) 

The computer program LORAN/AND/DISTANCE on the Northwest and 

Alaska Fisheries Center's (NWAFC) Burroughs (B7800) computer was used to 

calculate the distance fished. By using distance fished, fishing width of the 

trawl, and catch data, we estimated densities of fishes and crabs 

(number/hectare). Another computer program on the B7800 computer was used to 

produce descriptive summaries of each trawling effort (Appendix B). Output 

from the program included: a species list for each trawl, the number and weight 

(g) of fishes and crabs captured (total and by species), number per ha 

(total and by species), weight per ha (g) (total and by species), and four 

community structure indices. The four indices are the Shannon-Wiener Diversity 

Index (H') (Krebs 1978), Simpson Diversity Value (SO) (Simpson 1949), Species 

Richness (SR) (Margalef 1958), and Evenness (J) (Pielou 1966): 

s 

H'= - l; Pi log2Pi 


i=1 


Pi = 	Xa/n (Xa equals the number of individuals of a 
particular species in a sample and n equals the total 
number of individuals in a sample) 

S 	= number of species 


s 

SO = 1 - 1; Pi2 


i=1 


SR = (S-l)/ln (n) 


The non-parametric Mann-Whitney U-test and Kruskal-Wallis test (Elliott 

1977) were used to determine if there were significant differences in 

mean densities of fishes and crabs between areas and surveys. 
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Benthic Invertebrates 

Benthic invertebrate data were analyzed with the aid of a computer program 

on the NWAFC B7800 computer. The five benthic invertebrate samples collected 

at each station were treated as replicates, enabling us to calculate a mean 

number/m2 and a standard deviation for each species. Also, the program 

calculated the number of species, mean number of invertebrates/sample (box 

core) and standard deviation, and total mean number of invertebrates/m2 and 

standard deviation (Appendix C). The community structure indices used in the 

trawling analyses were also calculated for the benthic invertebrate data. 

Analysis of Variance (ANOVA) was done to determine if there were significant 

2differences in the mean number of invertebrates/m between areas and surveys. 

Data were first transformed [log(X+1)] to meet the requirements for a 

parametric test (Elliott 1977). Cluster analysis, using the Bray-Curtis 

dissimilarity index with a group averaging fusion strategy (Clifford and 

Stephenson 1975), was used to identify station groupings that had similar 

species and densities. A 0.5 dissimilarity value was considered a significant 

difference between groups. The mean number/m2 (untransformed) for each species 

per station was used in this analysis. Species which had densities <101m2 were 

excluded from the analysis to reduce the effect of rare species. 

Sediments 

Mean grain size (phi), percent silt-clay, and percent organics 

were calculated for each station (Appendix D). Within area variability 

tended to be low, so no statistical analysis was performed within an area 

during a survey. To identify differences between areas and seasons, Analysis 

of Variance (ANOVA) was performed on transformed data [log(X+l)]. 
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RESULTS 


Tillamook Bay 

Fishes and Crabs 

The Tillamook Bay area had a mean number of 1,693 fishes and crabs/ha 

during Survey 1 and 912/ha for Survey 2 (Table 1). Diversity values (H' and 

SD) were surprisingly stable in spite of large variations in catch. Highest 

diversity values occurred at the sites with low catches. This occurred because 

the catch was composed of similar numbers of different species (J, Evenness, 

was high). Diversity values were lower at the other stations because the high 

catches were dominated by a few species. 

Dominant fishes and crabs at Tillamook Bay included: Pacific tomcod, 

Microgadus proximus; Dungeness crab, Cancer magister; and speckled sanddab, 

Citharichthys stigmaeus, during Survey 1 and Dungeness crab; Pacific tomcod; 

sand sole, Psettichthys melanostictus; and night smelt, Spirinchus starksi, 

during Survey 2 (Table 2). Many fishes and crabs captured during both surveys 

were juveniles (Figs. 10 and 11); however, adults of some species like 

poachers, snailfishes, smelts, and speckled sanddab were captured. Almost all 

the Dungeness crabs were young-of-the-year. 

Densities of fishes and crabs were lower during Survey 2 than 

during Survey 1 for each depth category except for the deepest (110 ft) 

(Fig. 12). Although there was a drop of 781 organisms/ha (mean) between 

surveys, there was no significant difference in catches (Mann-Whitney, 

P > 0.05) between surveys. This was probably due to the limited sample size 

and the wide range in catches. 

A large number of shrimp, Crangon spp., were captured during Survey 1, but 

because of their small size and the large amounts of macroalgae, Uiva spp. and 
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Table l.--Summaries of trawl data collected at the Tillamook Bay interim 

disposal site during Survey 1 (Sep.-Oct. 1984) and Survey 2 (Jan. 

1985). 

Survey 1 

Station 
and 

depth (ft) 

Number of 
species 

Number 
per ha 

Weight
per ha (g) H' J SD SR

T-1 (60) 
T-2 (70) 
T-3 (80) 
T-4 (90) 
T-5 (100) 
T-6 (110) 

13 
13 
14 
15 
16 
16 

924 
1,035 
1,747 
1,475 
3,596 
1,380 

6,459 
28,334 
19,973 
15,041 
41,606 
48,658 

2.26 
2.59 
1.82 
2.76 
2.66 
2.23 

0.61 
0.70 
0.48 
0.71 
0.66 
0.56 

0.67 
0.77 
0.54 
0.79 
0.78 
0.70 

2.09 
2.13 
2.06 
2.33 
2.27 
2.51 

Mean 15 1,693 26,679 2.39 0.62 0.71 2.23 

Survey 2 

Station 
and 

depth (ft) 

Number of 
species 

Number 
per ha 

Weight 
per ha (g) H' J SD SR 

T-1 (60) 
T-2 (70) 
T-3 (80) 
T-4 (90) 
T-5 (100) 
T-6 (110) 

15 
13 
17 
18 
13 
17 

257 
124 
426 
924 
853 

2,887 

5,614 
12,827 
11,109 
20,195 
18,241 
45,284 

3.05 
3.38 
2.68 
2.94 
2.47 
2.11 

0.78 
0.91 
0.65 
0.70 
0.67 
0.52 

0.84 
0.89 
0.74 
0.82 
0.73 
0.60 

3.05 
3.23 
3.16 
3.04 
2.10 
2.48 

Mean 16 912 18,878 2.77 0.71 0.77 2.84 

.. 
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Table 2.--Catch summaries for fishes and crabs captured near Tillamook Bay 

during Survey 1 (Sep. 1984) and Survey 2 (Jan. 1985). 

Survey 1 Survey 2 

Total Mean Total Mean 
Species number number number number 

captured per ha captured per ha 

Big skate 12 7 6 4 
Spotted ratfish 20 12 0 0 
Northern anchovy 2 1 0 0 
American shad 0 0 29 13 
Pacific herring 0 0 1 1 
Whitebait smelt 36 21 0 0 
Night smelt 15 9 117 64 
Longfin smel t 0 0 6 4 
Unid. juvenile smelt 53 33 2 1 
Pacific tomcod 925 548 410 229 
Tube-snout 0 0 4 2 
Bay pipefish 0 0 24 13 
Shiner perch 0 0 3 2 
Striped seaperch 0 0 1 1 
Spotfin surfperch 5 3 17 8 
Wolf-eel 1 1 0 0 
Pacific sand lance 21 11 3 2 
Black rockfish 2 1 0 0 
Unidentified rockfish 0 0 9 5 
ReI p greenling 0 0 1 1 
Red Irish lord 0 0 1 1 
Pac. staghorn sculpin 28 17 20 12 
Warty poacher 52 37 22 13 
Tubenose poacher 1 1 21 12 
Pricklebreast poacher 161 124 37 24 
Showy snailfish 126 95 5 4 
Unidentified snail fish 5 4 0 0 
Speckled sanddab 289 176 53 34 
Butter sole 29 21 15 10 
Slender 80le 1 1 0 0 
Dover sole 2 1 0 0 
English sole 82 49 6 4 
Starry flounder 0 0 2 2 
Sand sole 40 25 114 66 
Larval flatfish 0 0 5 3 
Dungeness crab 765 495 567 382 
C.ncer Ifacilis 0 0 4 2 
Cancer ap. (unid.) 1 1 0 0 
Cancer oregonensis 1 1 0 0 
Purple shore crab 1 1 0 0 

TOTAL 2,676 1,696 1,505 919 
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Figure 10.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Tillamook Bay during Survey 1 

(Sep. 84); carapace widths are shown for Dungeness crabs. 

Fishes > 300 mm are included in the 295-300 mm size interval. 
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Figure 11.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Tillamook Bay during Survey 2 

(Jan. 85); carapace widths are shown for Dungeness crabs. 

Fishes > 300 mm are included in the 295-300 mm size interval. 
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Figure l2.--Numbers of fishes and crabs (per hectare) captured at different 

depths during Survey 1 (Sep. 84) and Survey 2 (Jan. 85) near 

Tillamook Bay, Oregon. 
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others, also collected in the trawls, counting them was not feasible. We 

estimated that thousands of shrimp were captured in each trawling effort. 

Because the shrimp were not counted, they were not included in the data 

analysis. 

Benthic Invertebrates 

The study area off Tillamook Bay had a diverse benthic 

invertebrate community (Appendix C). A total of 168 different taxa were 

identified in this area; the highest density of benthic invertebrates 

(65,919/~2) was found at Station T-1-3 during Survey 1 (Table 3). Highest 

invertebrate density from Survey 2 was 23,090/m2 at Station TR-2 (Table 4). In 

general, the shallow stations (60 ft) had the lowest densities; especially 

during Survey 2. Generally there was a direct relationship between densities 

and numbers of species, with large number of species associated with high 

invertebrate densities. Diversity values (H' and SO) showed an inverse 

relationship to invertebrate densities; high diversity values were associated 

with low invertebrate densities. This occurred because stations with high 

invertebrate densities were numerically dominated by Owenia fusiformis, a 

tube-dwelling Owenidae polychaete. Other important species were Spiophanes 

bombyx (Spionidae polychaete) and Si1iqua sloati (Bivalvia) (Table 5). 

The highest density of o. fusiformis was 50, 246/m2 during Survey 1. 

Stations that did not have large numbers of this species did not have 

high invertebrate densities. 

Cluster analysis of Survey 1 data revealed four cluster groups which were 

easily identified by density (Fig. 13). The high density group was composed of 

stations located primarily north of the disposal site, and the moderate density 

group (6,000-IS,OOO/m2) consisted mainly of deepwater sites. The cluster group 
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Table 3.--Description of the benthic invertebrate community near Tillamook 
Bay during Survey 1 (Sep. 1984) • Total were calculated by 

combining replicates from all stations. 


Station 
and Number of 

depth (ft) species No./m2 St. dev. HI J SD SR 

TR-1 (60) 59 2,102 443 4.51 0.77 0.92 8.39 
TR-2 (100) 65 44,871 15,678 0.89 0.15 0.21 6.41 
T-1-1 (60) 52 4,250 1,242 3.68 0.64 0.84 6.69 
T-1-2 (70) 62 33,933 9,397 1.51 0.25 0.39 6.29 
T-1-3 (80) 74 65,919 31,346 1.41 0.23 0.40 7.04 
T-l-4 (90) 62 50,858 16,071 1.16 0.20 0.33 6.04 
T-1-5 (100) 67 27,369 8,082 0.83 0.14 0.16 6.96 
T-1-6 ( 115) 69 10,473 2,320 1.53 0.25 0.32 7.98 
T-2-1 (60) 63 1,529 179 4.49 0.75 0.92 9.40 
T-2-2 (70) 61 1,906 435 4.61 0.78 0.93 8.80 
T-2-3 (80) 86 9,919 7,605 2.71 0.42 0.66 10.04 
T-2-4 (90) 66 10,498 3,113 2.11 0.35 0.53 7.62 
T-2-5 (100) 65 39,054 27,504 0.74 0.12 0.16 6.50 
T-2-6 ( 115) 65 14,140 9,583 1.58 0.26 0.39 7.25 
T-3-1 (60) 47 935 390 4.28 0.77 0.89 7.53 
T-3-2 (70) 52 1,083 368 4.66 0.82 0.94 8.16 
T-3-3 (80) 39 458 250 4.45 0.84 0.92 7.05 
T-3-4 ( 90) 38 473 268 4.30 0.82 0.91 6.82 
T-3-5 (100) 41 1,245 827 3.86 0.72 0.87 6.48 
T-3-6 (115) 66 6,254 5,554 2.08 0.34 0.50 8.12 
TR-3 (60) 49 1,290 295 4.72 0.84 0.95 7.47 
TR-4 (100) 50 15,806 10,803 0.71 0.13 0.15 5.48 

TOTAL 168 15,790 21,461 1.68 0.23 0.38 13.90 

'!II
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Table 4.--Description of the benthic invertebrate community at Tillamook 
Bay, Survey 2 (Jan.1985). Totals were calculated by combining 
replicates from all stations. 

Station 
and Number of 

depth (ft) species No./m2 St. dev. H' J SD SR 

TR-1 (60) 47 7,750 7,914 1.49 0.27 0.34 5.60 
TR-2 (l00) 55 23,090 7,513 0.83 0.14 0.18 5.80 
T-1-1 (60) 39 550 160 4.50 0.85 0.94 6.81 
T-1-3 (80) 46 981 329 4.32 0.78 0.92 7.31 
T-1-4 (90) 38 1,206 218 4.12 0.78 0.91 5.82 
T-1-5 (100) 46 10,310 2,572 1.24 0.23 0.29 5.29 
T-1-6 (115) 45 5,867 3,403 2.00 0.36 0.50 5.54 
T-2-1 (60) 28 410 189 3.19 0.66 0.82 5.11 
T-2-2 (70) 28 421 50 3.66 0.76 0.86 5.09 
T-2-3 (80) 42 460 298 4.58 0.85 0.94 7.60 
T-2-4 (90) 42 2,529 2,035 2.43 0.45 0.56 5.77 
T-2-5 ( 100) 45 996 529 4.33 0.79 0.92 7.13 
T-2-6 ( 115) 44 4,027 2,554 2.30 0.42 0.57 5.68 
T-3-1 ( 60) 37 760 109 4.10 0.79 0.91 6.10 
T-3-2 (70) 43 942 205 4.26 0.79 0.92 6.87 
T-3-3 (80) 49 1,123 129 4.09 0.73 0.91 7.63 
T-3-4 (90) 47 1,837 331 3.56 0.64 0.82 6.78 
T-3-5 (100) 49 2,713 674 3.04 0.54 0.70 6.69 
T-3-6 (115) 52 2,535 311 4.06 0.71 0.90 7.18 
TR-3 (60) 38 617 129 4.34 0.83 0.93 6.50 
TR-4 ( 100) 52 20,344 6,374 0.77 0.13 0.16 5.55 

TOTAL 124 4,122 6,687 0.77 0.32 0.50 11.52 
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Table 5.--Summary of benthic invertebrate collections near Tillamook Bay 
during Survey 1 (Sep. 1984) and Survey 2 (Jan~ 1985). Only 
dominant taxa from each major category are shown. 

Survey 1 	 Survey 2 

Taxon 	 Total Mean Total Mean 

number number/m2 number number/m2 


POLYCHAETA 
Spiophanes bombyx 5,951 570 154 15 
Megelona sacculata 1,335 127 390 37 
Owenia fusiformis 131,082 12,352 30,563 2,894 
Myr!ochele heer! 94 9 693 66 
Scoloplos armiger 517 49 982 93 
Misce llaneous 684 240 1,582 149 


TOTAL 139,663 13,347 34,364 3,254 


MOLLUSCA 
Ol1vella ~ 715 68 722 68 
Mactra/Spisula spp. 922 88 20 2 
Siliqua sloaH 10,831 1,035 16 2 
TelUna modesta 307 ·29 158 15 
Tellina nuculoides 339 32 104 10 
Miscellaneous 942 91 338 32 

TOTAL 	 14,056 1,343 1,358 129 

MYSIDACEA/CUMACEA 
Neomysis kadiakensis 878 83 39 4 
Anchicolurus occidentalis 335 32 116 11 
Diastylopsis spp. 599 57 0 0 	
Diastylopsis tenuis 0 0 56 5 

Miscellaneous 439 43 47 4 


TOTAL 2,251 215 258 24 


AMPHIPODA 
Atylus tr!dens 
Eohaustorius sencil1us 

2,405 
1,067 

230 
102 

26 
2,830 

2 
268 

Foxiphalus major 
Mandibulophoxus gelesi 
Rhepoxynius vigitegus 
Miscellaneous 

769 
842 
494 

2,121 

74 
80 
47 

203 

98 
1,271 

645 
1,638 

9 
120 
61 

156 
TOTAL 	 7,698 736 6,508 616 

ECHINODERMATA 
Amphiodia spp. 
Dendraster excentricus 

187 
66 

18 
6 

351 
97 

33 
9 

Miscellaneous 1 0 3 1 
TOTAL 	 254 24 451 43 

OTHER 
Lissocrangon stylirostris 227 22 7 1 
Nemertea 319 31 226 21 
Pagurus spp. 
Miscellaneous 

173 
365 

17 
34 

168 
117 

16 
11 

TOTAL 	 1,084 104 518 49 

GRAND TOTAL 165,006 15,769 43,457 4,115 

• 

~

.. 
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Figure 13.--Locations of the benthic invertebrate cluster groups identified 

from Survey 1 (Sep. 84) near Tillamook Bay, 'Oregon. 
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with densities from 900-2,000/m2 was composed of shallow-water stations; the 

lowest densi ty group consisted of two stations located south of the disposal 

area. Two stations did not fit into any cluster group. 

Five cluster groups were identified from Survey 2 (Fig. 14). The groups 

appeared to follow a pattern, with the lowest density group located directly 

off the mouth of the bay, and the higher density groups located farther 

offshore and/or north and south of the mouth. 

There was a significant drop (ANOVA, P (' 0.05) in the numbers of 

invertebrates/m2 from Survey 1 to Survey 2. Most of this decline was due to 

the reduced numbers of polychaetes (primarily Q. fusiformis), mollusks, and 

mysids/cumaceans (Table 5). Amphipod numbers did not show a large drop between 

surveys. Although densities of the dominant amphipod in Survey 1 (Atylus 

tridens) dropped between surveys, another species (Eohaustorius sencillus) 

increased in abundance. 

Sediments 

Sediments at Tillamook Bay were fine sand; mean grain size was 3.02 phi 

during Survey 1 and 2.97 phi during Survey 2. Sediments were low in silt-clay 

(mean values of 0.77 and 0.60% during Surveys 1 and 2, respectively) and 

organics (mean values of 1.32 and 1.41% during Surveys 1 and 2, respectively). 

However, there were no significant differences (ANOVA, P > 0.05) between 

surveys for any of the sediment characteristics. 

Depoe Bay 

Fishes and Crabs 

Densities of fishes and crabs at Depoe Bay were much higher during 

Survey 2 (3,548/ha) than during Survey 1 (1,013/ha) (Table 6), due to the large 
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Figure 14.--Locations of the benthic invertebrate cluster groups identified 

from Survey 2 (Jan. 85) near Tillamook Bay, Oregon. 
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Table 6.--Summaries of trawl data collected at the Depoe Bay interim 

disposal site during Survey 1 (Oct. 1984) and Survey 2 (Jan. 

•

fit 

•

AI 

~I 

1985) • 

Survey 1 

Station 
and 

depth (ft) 

Number of 
species 

Number 
per ha 

Weight 
per ha (g) H' J SD SR 

D-1 (80) 11 1,013 14,582 1.69 0.49 0.52 1.68 

Survey 2 

Station 
and 

depth (ft) 

Number of 
species 

Number 
per ha 

Weight 
per ha (g) H' J SD SR 

D-1 (80) 
D-2 (90) 

11 
11 

3,866 
3,230 

18,006 
23,518 

1.07 
0.83 

0.31 
0.24 

0.30 
0.27 

1.43 
1.41 

Mean 11 3,548 20,762 0.95 0.28 0.29 1.42 
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catches of night smelt during Survey 2 (Table 7). Pacific tomcod, speckled 

sanddab, and sand sole were also numerically important. Diversity indices (HI 

and SD) were lower in Survey 2 (Table 6), a result of the large catch of night 

smelt. Many of the fishes and crabs captured were juveniles (Figs. 15 and 

16). Dungeness crabs were primarily young-of-the-year. 

Benthic Invertebrates 

Benthic invertebrate densities at Depoe Bay were not significantly 

different (ANOVA, P > 0.05) between Survey 1 (mean value of 1,S91/m2) 

and Survey 2 (mean value of 2,384/m2) (Table 8). Diversity indices (HI and 

SD) were relatively high and similar between surveys, indicating the area had 

many species with similar densities. 

Depoe Bay did not have any dominant taxa. Po1ychaetes, mollusks, 

and amphipods had similar densities in both surveys (Table 9). The 

most abundant species were: Megelona saccu1ata and Sco10p10s armiger 

(po1ychaetes), 01ive11a pycna (mollusk), and Eohaustorius senci11us (amphipod). 

Cluster analysis revealed that during Survey 1 all stations had 

similar species and densities (Fig. 17). In Survey 2, Station D-1 had species 

and densities dissimilar to the other stations (Fig. 18). 

Sediments 

Sediments at Depoe Bay were mainly clean fine sands; mean grain size was 

3.10 phi for Survey 1 and 3.27 phi f or Survey 2. Percent silt-clay was low 

(0.37 and 1.67% for Surveys 1 and 2, respectively), as was percent organics 

(1.03 and 1.47% for Surveys 1 and 2, respectively). However, there were no 

significant differences in mean grain size or percent organics between the two 

surveys (ANOVA, P > 0.05). Percent silt-clay was significantly higher (ANOVA, 

P < 0.05) during Survey 1. 
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Table 7.-- Catch summaries for fishes and crabs captured near Depoe Bay 

during Survey 1 (Oct. 1984) and Survey 2 (Jan. 1985). 

Survey 1 Survey 2 

Total Mean Total Mean 
Species number number number number 


captured per ha captured per ha 


Big skate 0 0 2 3 
American shad 0 0 11 17 
Northern anchovy 10 26 0 0 
Whitebait smelt 2 5 2 3 
Night smelt 0 0 1,939 2,980 
Pacific tomcod 257 677 204 301 
Pacific sand lance 0 0 2 3 
Pac. staghorn sculpin 0 0 17 30 
Warty poacher 1 
Pricklebreast poacher 3 
Speckled sanddab 51 

3 
8 

134 

0 
1 

31 

0 
2 

54 
Petrale sole 1 3 0 0 
Butter sole 9 24 19 28 
English sole 34 90 6 10 
Sand sole 15 40 59 98 
Dungeness crab 1 
Cancer gracilis 0 

3 
0 

13 
1 

22 
2 

TOTAL 384 1,013 2,307 3,553 

• 

• 

~ 
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Figure 15.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Depoe Bay during Survey 1 (Oct. 

84). Fishes > 300 mm are included in the 295-300 mm size 

interval. 
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Figure 16.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Depoe Bay during Survey 2 (Jan. 

85); carapace ~idths are shown for Dungeness crabs. Fishes> 

300 mm are included in the 295-300mm size interval. 
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Table 8.--Description of the benthic invertebrate community near Depoe Bay 
during Survey 1 (Oct. 1984) and Survey 2 (Jan. 1985). Totals were 
calculated by combining replicates from all stations. 

SURVEY 1 

Station 
and 

depth (ft) 
Number of 
species No./m2 St. dev. H' J SD SR 

DR-1 (90) 
D-1 (80) 
D-2 (85) 

50 
53 
48 

1,621 
1,973 
2,042 

222 
307 
220 

3.99 
4.21 
3.70 

0.71 
0.74 
0.66 

0.88 
0.90 
0.84 

7.36 
7.59 
6.82 

TOTAL 73 1,891 306 4.12 0.66 0.88 8.98 

SURVEY 2 

Station 
and 

depth (ft) 
Number of 
species No./m2 St. dev. H' J SD SR 

DR-1 (90) 
D-1 (80) 
D-2 (85) 

44 
52 
48 

2,068 
2,879 
2,142 

661 
1,730 

948 

3.69 
4.00 
3.82 

0.68 
0.70 
0.68 

0.86 
0.89 
0.84 

6.44 
7.05 
6.78 

TOTAL 68 2,384 1,203 4.25 0.70 0.91 8.30 
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Table 9.-- Summary of benthic invertebrate collections near Depoe Bay 
during Survey 1 (Oct. 1984) and Survey 2 (Jan. 1985). Only 
dominant taxa from each major category are shown. 

Survey 1 Survey 2 

Taxon Total Mean Total Mean 
number number/m2 number number/m2 

POLYCHAETA 
Megelona saccu1ata 391 272 118 88 

Scoloplos armiger 98 68 350 260 

Nephtys caecoides 73 51 101 75 

Spiophanes bombyx 23 47 263 196 

Miscellaneous 282 164 209 156 


TOTAL 867 602 1,041 775 


MOLLUSCA 
Olivella ~ 772 536 726 540 
Tellina modesta 81 56 70 52 
Teilina nucuioides 50 35 36 27 

Mactra/Splsula spp. 0 0 70 52 

Miscellaneous 91 62 45 34 


TOTAL 994 689 947 705 


MYSIDACEA/CUMACEA 
Neomysis kadiakensis 48 33 5 4 
Diastylopsis tenuis 13 9 26 19 
Anchicolurus occIdental is 2 1 48 37 

Miscellaneous 14 11 1 0 


TOTAL 77 54 80 60 


AMPHIPODA 
Eohaustorius sencil1us 219 152 352 262 

Rhepoxynius abronius 182 126 129 96 

Ampelisca agassizi 
Miscellaneous 

65 
192 

45 
134 

103 
409 

76 

305 


TOTAL 658 457 993 739 


ECHINODERMATA 
Amphiodia spp •. 
Dendraster excentricus 

20 
14 

14 
10 

26 
9 

19 

7 


Miscellaneous 2 1 3 2 

TOTAL 36 25 38 28 

OTHER 
Nemertea 55 38 42 31 

Pagurus spp. 30 21 12 9 

Miscellaneous 6 4 41 31 


TOTAL 91 63 95 71 

GRAND TOTAL 2,723 1,890 3,194 2,378 

~ 

~ 
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Figure 17.--Locations of the benthic invertebrate cluster groups identified 

from Survey 1 (Oct. 84) near Depoe Bay, Oregon. 
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Figure lB.--Locations of the benthic invertebrate cluster groups identified 

from Survey 2 (Jan. 85) near Depoe Bay, Oregon. 
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Siuslaw River 

Fishes and Crabs 

The mean density of fishes and crabs at Siuslaw River in Survey 

(3,023/ha) was greater than Survey 1 (1, ISI/ha) (Table 10), but it was not 

significantly different (Mann-Whitney, P ) 0.05). In Survey 1 there was no 

relationship between catch and depth; however, during Survey 2 catches 

decreased as depth increased (Fig. 19). Diversity values (H', J, and SD) in 

Survey 2 increased with depth but showed no trend in Survey 1. During 

Survey 2, large catches of night smelt and unidentified juvenile smelt at the 

shallow stations strongly influenced diversity and the catch vs. depth 

relationship. Other numerically important species at Siuslaw River were 

Pacific tomcod, speckled sanddab, and sand sole (Table 11). Similar to the 

other disposal sites, many of the fishes and crabs captured were juveniles 

(Figs. 20 and 21). 

Benthic Invertebrates 

Benthic invertebrate densities at Siuslaw River ranged from 365/m2 

(Survey 2) to 3,904/m2 (Survey 2). Total densities for Surveys 1 and 2 were 

very similar, 2,164/m2 and 2,188/m2 , respectively (Table 12). Diversity values 

(H', J, SD, and SR) were generally higher during Survey 1; this difference was 

probably related to the larger evenness (J) values in Survey 1. Polychaetes, 

primarily Scoloplos armiger, Chaetozone setosa, and Megelona sacculata, were 

the dominant invertebrates at the Siuslaw River site (Table 13). Amphipods 

were also important, with Eohaustorius sencillus, Mandibulophoxus gelesi, and 

Eohaustorius sawyer! predominating. This area also had more sand dollars, 

Dendraster excentricus, than any other disposal area investigated. 
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Table 10.--Summaries of trawl data collected at the Siuslaw River interim 
disposal site during Survey 1 (Oct. 1984) and Survey 2 (Jan. 1985). 

Survey 1 

Station 
and 

depth (ft) 
Number of 
species 

Number 
per ha 

Weight 
per ha (g) HI J SD SR 

S-1 ( 50) 
S-2 (60) 
S-3 (70) 
S-4 (80) 

9 
15 
17 
10 

765 
1,747 

697 
1,394 

15,914 
14,179 
17,565 
25,920 

2.39 
2.25 
3.05 
2.ll 

0.75 
0.58 
0.75 
0.63 

0.75 
0.67 
0.84 
0.69 

1.69 
2.88 
2.92 
1.62 

Mean 13 1,151 18,395 2.45 0.70 0.72 2.28 

Survey 2 

Station 
and 

depth (ft) 
Number of 
species 

Number 
perha 

Weight 
per ha (g) HI J SD SR 

S-1 (50) 
S-2 (60) 
S-3 (70) 
S-4 (80) 

20 
20 
18 
17 

4,314 
3,8ll 
2,388 
1,580 

30,810 
31,621 
37,537 
44,220 

1.64 
1. 75 
2.19 
2.36 

0.38 
0.41 
0.53 
0.58 

0.45 
0.47 
0.68 
0.68 

2.57 
2.62 
2.52 
2.50 

Mean 19 3,023 36,047 2.00 0.48 0.57 2.55 
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Figure 19.--Numbers of fishes and crabs (per hectare) captured at different 

depths during Survey 1 (Oct. 84) and Survey 2 (Jan. 85) near 

Siuslaw River, Oregon. 
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Table 11.--Catch summaries for fishes and crabs captured near Sius1aw River 

during Survey 1 (Oct. 1984) and Survey 2 (Jan. 1985). 

Survey 1 
 Survey 2 


Total Mean Total 
 Mean 
Species number number number 
 number 


captured per ha captured per ha 


Big skate 2 
 2 
 7 
 5 

American shad 3 
 2 
 25 
 17 
Northern anchovy 86 
 240 
 1 
 1 
Whitebait smelt 1 
 1 
 27 
 18 

Night smelt 26 
 30 
 676 
 466 

Unid. juvenile smelt 0 
 0 
 2,216 
 1,476 

Pacific tomcod 194 
 269 
 722 
 490 

Bay pipefish 0 
 0 
 8 
 6 

Shiner perch 27 
 20 
 0 
 0 

Spotfin surfperch 1 
 4 
 44 
 30 

Sadd1eback gunnel 0 
 0 
 1 
 1 

Pacific sand lance 7 
 13 
 3 
 2 

Pac. staghorn sculpin 4 
 7 
 53 
 36 
Warty poacher 1 
 4 
 18 
 12 
Tubenose poacher 2 
 5 
 0 
 0 
Prick1ebreast poacher 14 

Slipskin snail fish 0 


24 

0 


40 

1 


27 

1 


Showy snailfish 1 
 4 
 9 
 6 

Pacific sanddab 0 
 0 
 16 
 11 

Speckled sanddab 223 
 331 
 81 
 55 

Butter sole 10 
 12 
 55 
 37 

English sole 50 

Starry flounder 2 

Sand sole 55 


61 

2 


78 


42 

1 


349 


29 

1 


235 

Larval flatfish 0 
 0 
 30 
 20 

Dungeness crab 21 

Cancer branneri 0 


37 

0 


60 

1 


40 

1 


Cancer sracilis 0 
 0 
 1 
 1 

Cancer oresonensis 7 
 8 
 0 
 0 

Pusettia richii 1 
 1 
 0 
 0 


TOTAL 738 
 1,155 4,487 3,024 
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Figure 20.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Siuslaw River during Survey 1 

(Oct. 84); carapace widths are shown for Dungeness crabs. 

Fishes > 300 mm are included in the 295-300 mm size interval. 

41 



0 50 75 100 125 150 

50 
NIGHT SMELT SPECKLED SANDDAB 

- N=676 - N=SI 
2S 

::1 JJUnillb , .rp 0 

50 
WH ITEBA I T SMELT BUTTER SOLE 

- N 27 - N=55c 

25 

0 ::1 dlnr c p rfTlrll,.un, o:=q 0 iIf' "9 P" 

f 50 
Z PACIFIC TOMCOO ENGLISH SOLE 
W - N=722 -N=42
U 25 

W 
(L rfjDnpn'T' 

0::: 

::J , rrJL 9 rttUn 0 p0 9 

50 
WARTY POACHER SAND SOLE 

-N=IS - N-349 
25 

:: 1 ,c4~ .,0 

50 50 
PRICKLEBREAST POACHER OUNGENESS CRAB 

- N-40 - N-SO 
25 25 

0 0 
175 200 225 250 275 3000 25 50 75 100 125 150 175 200 225 250 275 300 

TOTAL LENGTH (MM) TOTAL LENGTH (MM) 

• 

•

...

Figure 21.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Siuslaw River during Survey 2 

(Jan. 85); carapace widths are shown for Dungeness crabs. 

Fishes > 300 mm are included in the 295-300 mm size interval. 
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Table 12.--0escription of the benthic inverterate community near Siuslaw River 
during Survey 1 (Oct. 1984) and Survey 2 (Jan. 1985). Totals were 
calculated by combining replicates from all stations. 

Survey 1 

Station 
and Number of 

depth (ft) species No./m2 St. dev. HI J SO SR 

SR-1 (80) 56 2,004 749 4.32 0.74 0.92 8.01 
S-1-1 (50) 44 3,769 1,175 3.58 0.66 0.87 5.73 
S-1-2 (60) 54 3,892 1,013 3.53 0.61 0.83 7.04 
S-1-3 (70) 47 2,479 1,004 4.11 0.74 0.91 6.50 
S-1-4 (80) 56 2,233 714 4.21 0.73 0.92 7.88 
S-2-1 (40) 46 548 218 4.53 0.82 0.93 8.08 
S-2-2 (60) 39 973 243 4.11 0.78 0.91 6.18 
S-2-3 (70) 36 1,164 296 4.30 0.83 0.93 5.74 
S-2-4 (80) 40 1,071 385 4.16 0.78 0.92 6.25 
8-3-1 (50) 63 2,052 616 4.16 0.70 0.90 9.00 
8-3-2 (70) 54 3,423 982 3.66 0.64 0.87 7.16 
S-3-3 (80) 61 2,871 581 4.08 0.69 0.91 8.30 
S-3-4 (100) 52 1,633 234 4.44 0.78 0.92 7.92 
SR-2 (80) 57 1,838 232 4.23 0.73 0.92 8.26 

TOTAL 135 2,164 1,207 4.60 00.65 140.92 14.02 

Survey 2 

Station 
and Number of 

depth (ft) species No./m2 st. dev. HI J 80 SR 

SR-1 (80) 49 3,048 801 3.46 0.62 0.82 6.59 
8-1-1 (50) 45 2,669 831 3.17 0.58 0.80 6.15 
S-1-2 (80) 52 2,669 495 3.31 0.58 0.78 7.13 
S-1-3 (70) 55 3,265 464 3.43 0.59 0.79 7.34 
S-1-4 (80) 42 2,213 627 3.46 0.64 0.83 6.03 
S-2-1 (40) 31 365 202 3.14 0.63 0.73 5.81 
S-2-2 (60) 36 437 144 4.25 0.82 0.91 6.55 
S-2-3 (70) 43 1,233 536 3.49 0.64 0.78 6.58 
8-2-4 (80) 43 1,050 533 3.81 0.70 0.84 6.75 
8-3-1 (50) 31 927 161 3.47 0.70 0.87 4.92 
S-3-2 (70) 32 3,152 466 3.24 0.56 0.75 7.24 
S-3-3 (80) 57 3,904 940 3.57 0.61 0.84 7.43 
S-3-4 (100) 45 3,552 2,797 2.53 0.46 0.63 5.91 
SR-2 (80) 46 2,148 1,030 3.86 0.70 0.88 6.49 

TOTAL 106 2,188 1,438 3.91 0.58 0.86 10.94 
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Table 13.--Summary of benthic invertebrate colle~tions near Siuslaw River 
during Survey 1 (Oct. 1984) and Survey 2 "(Jan. 1985). Only 
dominant taxa from each major category are shown. 

Survey 1 Survey 2 

Taxon Total 
 Mean Total 
 Mean 
number 
 number/m2 number 
 number/m2 

POLYCHAETA 
Chaetozone setosa 2,552 391 1,941 
 289 
Megelona sacculata 1,558 239 387 
 58 
Scoloplos armiger 1,395 214 4,661 
 694 
Nephtys caecoides 91 14 444 
 66 
Miscellaneous 2,336 357 1,372 
 203 

TOTAL 7,932 1,215 8,805 
 1,310 

MOLLUSCA 
Tellina nuculoides 738 
 113 52 8 
Olivella ~ 567 
 87 419 62 
01ivel1a biplicata 413 
 63 314 47 
Mactra!Spisula spp. 6 
 1 154 23 
Miscellaneous 352 
 54 135 20 

TOTAL 2,076 
 318 1,074 160 

HYSIDACEA/CUMACEA 
Archaeomysis grebnitzkii 70 U 36 5 
Neomysis kadiakensis 17 3 186 28 
Diastylopsis tenuis 66 10 41 6 
Diastylopsis dawsoni 21 3 7 1 
Anchicolurus occidentalis 5 1 73 11 
Miscellaneous 29 4 41 6 

TOTAL 208 32 384 57 

AHPHIPODA 
Eohaustorius sencillus 1,358 
 208 131 
 19 
Mandibulophoxus gelesi 
Rhepoxynius vigitegus 
Eohaustorius sawyeri 
Miscellaneous 

435 

485 


4 

584 


67 
74 
1 

89 

1,120 

608 


1,583 

541 


167 
90 

236 
81 

TOTAL 2,866 
 439 3,983 
 593 

ECHINODERMATA 
Dendraster excentricus 267 41 147 22 
Misce11aneous 33 5 45 7 

TOTAL 300 46 192 29 

OTHER 
Pleurobranchla spp. 
Nemertea 

224 
207 

34 
32 

1 
96 

0 
14 

Pagurus spp. 
Crab larvae (zoeae) 

149 
82 

23 
13 

90 
32 

13 
5 

Miscellaneous 79 12 33 6 
TOTAL 741 114 252 38 

GRAND TOTAL 14,123 2,164 14,690 2,187 

• 


~ 

lit, 

lit 
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Cluster analysis showed Siuslaw River had assemblages of low 

benthic invertebrate densities (on and near the disposal site) surrounded by 

an assemblage of higher densities (Figs. 22 and 23). Since the COE was 

actively disposing of dredge material at the disposal site during Survey 1, low 

benthic invertebrate densities at stations within the disposal site were 

expected. Similar densities and cluster groups during Survey 2 indicated 

recolonization of the disposal site had not occurred. 

Sediments 

Sediments at Siuslaw River were clean fine sands with a mean grain size of 

2.77 phi for Survey 1 and 2.88 phi for Survey 2. Percent silt-clay 

and organics were low. Mean percent silt-clay was 0.23%, and mean organic 

content was 0.74% during Survey 1. During Survey 2 mean percent silt-clay was 

0.69%, and mean organic content was 0.87%. Only percent silt-clay was found to 

be significantly different (ANOVA, P < 0.05) between surveys and was higher 

during Survey 2. 

Umpqua River 

Fishes and Crabs 

The mean density of fishes and crabs at Umpqua River was 

significantly greater (Mann-Whitney, P < 0.05) during Survey 2 (3,401/ha) than 

during Survey 1 (711/ha) (Table 14). For Survey 1 there were no 

consistent relationships between density and depth or diversity and depth. 

However, like Siuslaw River, Survey 2 catches decreased as depth increased 

(Fig. 24). Diversity values (H', J, SD) generally increased as depth 

increased during Survey 2 (Table 14). 

High catches of night smelt during Survey 2 caused the large 

catch differences between surveys and the diversity-depth relationship. 

45 



t 
NORTH 

DENSITY 

D550/m2 

LiliB900 1,200/m2 

lIDS 2 100/m2:.:.:.:-:.:. , 

YAROS 

o 

:: :. '.: 
~ .. " 

~ . :'. 
'. '.:: 

./:::Y 

• 

• 



Figure 22.--Locations of the benthic invertebrate cluster groups identified 

from Survey 1 (Oc t. 84) near Siuslaw River, Oregon. 
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Figure 23.--Locations of the benthic invertebrate cluster groups identified 

from Survey 2 (Jan. 85) near Siuslaw River, Oregon. 
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Table 14.--Summaries of trawl data collected at the Umpqua River interim 
disposal site during Survey 1 (Sep. 1984) and Survey 2 (Jan. 1985). 

Survey 1 

Station 
and Number of Number Weight 

depth (ft) species per ha per ha (g) HI J SD SR 

U-1 (60) 14 911 24,268 2.39 0.63 0.73 2.36 
U-2 (70) 13 2,235 49,239 2.25 0.61 0.70 1.88 
U-3 (80) 10 302 17,043 1.67 0.50 0.47 1.94 
U-4 (90) 13 704 28,356 2.53 0.68 0.71 2.32 
U-5 ( 100) 9 103 5,310 2.44 0.77 0.72 2.49 
U-6 ( 115) 3 13 1,248 1.50 0.95 0.63 1.44 

Mean 10 711 20,911 2.13 0.69 0.66 2.07 

• 

• 

• 

!19

..' 

., 

Survey 2 

Station 
and Number of Number Weight 

depth (ft) species per ha per ha (g) HI J SD SR 

U-1 (60) 14 6,201 21,102 0.58 0.15 0.14 1.69 
U-2 (70) 12 6,634 18,868 0.44 0.12 0.10 1.40 
U-3 (80) 17 2,900 22,571 1.52 0.37 0.42 2.30 
U..:4 (90) 20 2,853 29,681 1.65 0.38 0.44 2.76 
U-5 ( 100) 17 1,472 27,982 2.85 0.70 0.81 2.54 
U-6 ( 115) 12 345 12,393 2.51 0.70 0.72 2.36 

Mean 15 3,401 22,100 1.59 0.40 0.44 2.18 
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Figure 24.--Numbers of fishes and crabs (per hectare) captured at different 

depths during Survey 1 (Sep. 84) and Survey 2 (Jan. 85) near 

Umpqua River, Oregon. 
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Night smelt comprised 82% of the tot?l catch during Survey 2 and only 1% of 

the Survey 1 catch (Table 15). Other important species were Pacific tomcod; 

pricklebreast poacher, Stellerina xyosterna; Pacific sand lance, Ammodytes 

hexapterus; speckled sanddab; sand sole; and English sole, Parophrys vetulus. 

Length frequency distributions of the common fish species and Dungeness crab 

for both surveys indicated many fishes and crabs were juveniles (Figs. 25 

and 26). The size group of Dungeness crabs captured changed between surveys. 

During Survey 1 most Dungeness crabs were young-of-the-year « 25mm wide), but • 

•

during Survey 2, most Dungeness crabs were probably adults (~ 100 mm wide). 

Benthic Invertebrates 

A total of 189 invertebrate taxa were identified from Survey 1 and 

139 from Survey 2 (Tables 16 and 17). Mean invertebrate densities ranged 

from 365/m2 at Station U-2-3 (Survey 2) to 5,483/m2 at Station UR-2 

(Survey 2). There was no significant difference (ANOVA, P > 0.05) between 

survey densities; total mean densities were 2,728/m2 for Survey 1 and 

22,949/m for Survey 2. Diversity indices (R', J, SD, SR) tended to be higher 

during Survey 1. 

Umpqua River benthos was dominated by polychaetes, primarily 

Scoloplos armiger, Megelona sacculata, and Chaetozone setosa (Table 18). 

During Survey 1, mollusks were secondary in importance, whereas during 

Survey 2 amphipods were secondary. Amphipods tripled in abundance between 

Surveys 1 and 2, primarily due to the increase in Eohaustorius sencillus 

(Table 18). 

Cluster analysis showed two low density groups located on the 

disposal site during Survey 1 (Fig. 27). These low density groups were 

surrounded by a higher density group encompassing almost all the other 
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Table 15.-- Catch summaries for fishes and crabs captured near Umpqua River 

during Survey 1 (Sep. 1984) and Survey 2 (Jan. 1985). 

Survey 1 Survey 2 

Total Mean Total Mean 
Species number number number number 

captured per ha captured per ha 

Spiny dogfish 0 0 1 1 
Big skate 5 3 3 2 
American shad 0 0 82 38 
Northern anchovy 2 1 0 0 
Whitebait smelt 0 0 7 3 
Night smelt 9 6 6,131 2,766 
Longfin smelt 0 0 1 1 
Unid. juvenile smelt 1 1 1 1 
Pacific tomcod 228 136 298 136 
Larval groundfish 0 0 2 1 
King-of-the-salmon 1 1 0 0 
Bay pipefish 1 1 8 4 
Shiner perch 4 3 37 18 
Spotfin surfperch 0 0 35 16 
Wolf-eel 3 2 0 0 
Pacific sand lance 0 0 250 115 
Lingcod 1 1 0 0 
Pac. staghorn sculpin 3 2 56 27 
Cabezon 0 0 1 1 
Warty poacher 45 28 2 1 
Tubenose poacher 21 13 5 2 
Pricklebreast poacher 388 241 65 30 
Pacific sanddab 0 0 24 12 
Speckled sanddab 248 154 71 33 
Butter sole 5 3 25 12 
English sole 73 47 61 28 
c-o sole 4 2 0 0 
Sand sole 79 49 307 146 
Larval flatfish 1 1 1 1 
Dungeness crab 27 17 17 8 
Red rock crab 1 1 0 0 
Cancer gracilis 0 0 2 1 
Kelp crab 1 1 0 0 
Pugettia richii 1 1 0 0 

TOTAL 1,152 715 7,493 3,404 
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Figure 25.--Length frequency distributions of common fish species and .,
Dungeness crabs captured near Umpqua River during Survey 1 


(Sep. 84); carapace widths are shown for Dungeness crabs. 

Fishes > 300 mm are included in the 295-300 mm size interval. 
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Figure 26.--Length frequency distributions of common fish species and 

Dungeness crabs captured near Umpqua River during Survey 2 

(Jan. 85); carapace widths are shown for Dungeness crabs. 

Fishes > 300 mm are included in the 295-300 mm size interval. 
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Table 16.--Description of the invertebrate community near Umpqua River during 
Survey 1 (Sep. 1984) • Totals were calculated by combining 
replicates from all stations. • 

• 

• 

• 

It

J

Station 
and Number of 

depth (ft) species No./m2 St. dev. H' J SD SR 

UR-1 (70) 68 2,619 597 4.20 0.69 0.89 9.39 
UR-2 (95) 84 4,442 240 4.23 0.66 0.90 10.83 
UR-3 (ll5) 79 3,792 484 4.40 0.70 0.91 10.39 
U-1-1 (60) 62 3,721 895 3.67 0.62 0.82 8.15 
U-1-2 (70) 67 3,681 525 3.85 0.63 0.84 8.83 
U-1-3 (80) 67 3,638 216 3.81 0.63 0.83 8.84 
U-1-4 (90) 72 3,894 376 3.82 0.62 0.82 9.42 
U-I-5 (100) 87 4,381 768 4.04 0.63 0.85 11.24 
U-1-6 (120) 76 4,019 872 3.94 0.63 0.85 9.91 
U-2-1 (65) 33 1,044 306 3.10 0.62 50.76 5.15 
U-2-2 (70) 31 869 400 2.61 0.53 0.65 4.97 
U-2-3 (80) 41 683 132 3.77 0.70 0.86 6.90 
U-2-4 (90) 37 735 298 3.85 0.74 0.86 6.90 
U-2-5 (100) 54 1,656 1, ll5 3.45 0.60 0.77 7.94 
U-2-6 (115) 59 2,044 703 3.68 0.63 0.81 8.42 
U-3-1 (60) 51 2,817 907 4.10 0.72 0.90 6.94 
U-3-2 (70) 53 3,154 650 4.11 0.72 0.91 7.10 
U-3-3 (80) 63 2,556 476 4.07 0.68 0.90 8.72 
U-3-4 (90) 72 2,827 643 4.38 0.71 0.91 9.84 
U-3-5 (00) 80 3,110 949 4.36 0.69 0.91 10.81 
U-3-6 (120) 67 2,808 368 4.39 0.72 0.92 9.16 
UR-4 (60) 47 1,933 250 4.15 0.75 0.91 6.73 
UR-5 (95) 58 3,185 884 4.21 0.72 0.92 7.77 
UR-6 (115) 59 2,108 320 4.40 0.75 0.93 8.38 

TOTAL 189 2,728 1,157 4.63 0.61 0.90 18.15 
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Table, 17.--Description of the benthic invertebrate community near Umpqua 
River, Survey 2 (Jan. 1985). Totals were calculated by combining 
replicates from all stations. 

Station 
and Number of 

depth (ft) species No./m2 St. dev. H' J SD SR 

UR-1 (70) 59 3,923 765 3.79 0.64 0.86 7.69 
UR-2 (95) 57 5,483 435 3.19 0.55 0.73 7.11 
UR-3 (115) 65 3,167 617 3.70 0.61 0.82 8.74 
U-1-1 (60) 45 2,650 512 3.23 0.59 0.79 6.16 
U-1-2 (70) 49 2,846 489 3.32 0.59 0.77 6.86 
U-1-3 (80) SO 2,681 687 3.49 0.62 0.82 6.84 
U-1-4 (90) 57 5,450 2,191 3.03 0.52 0.73 7.12 
U-1-5 (100) 51 3,506 1,371 3.00 0.53 0.72 6.73 
U-1-6 (120) 55 2,567 816 3.74 0.65 0.85 7.59 
U-2-1 (65) 19 496 236 1.72 0.41 0.44 3.29 
U-2-2 (70) 19 494 587 2.29 0.54 0.68 3.29 
U-2-3 (80) 21 365 125 3.30 0.75 0.85 3.87 
U-2-4 (90) 32 540 245 3.46 0.69 0.83 5.58 
U-2-5 (100) 34 392 161 3.76 0.74 0.86 6.30 
U-2-6 (115) 34 460 226 3.90 0.77 0.90 6.11 
U-3-1 (60) 51 4,777 1,118 2.63 0.46 0.71 6.46 
U-3-2 (70) 53 4,569 589 2.97 0.52 0.76 6.76 
U-3-3 (80) 57 4,565 575 3.12 0.53 0.79 7.28 
U-3-4 (90) 48 4,108 886 3.33 0.60 0.79 6.19 
U-3-5 (100) 58 4,415 645 2.52 0.43 0.60 7.44 
U-3-6 (120) 63 3,031 229 3.93 0.66 0.89 8.51 
UR-4 (60) 49 2,927 1,206 3.11 0.55 0.77 6.62 
UR-5 (95) 54 4,396 1,939 3.21 0.56 0.74 6.92 
UR-6 (115) 59 2,958 917 3.84 0.65 0.86 7.99 

TOTAL 139 2,949 1,854 3.85 0.54 0.85 13.24 
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Table 18.--Summary of benthic invertebrate collections near the Umpqua River 
during Survey 1 (Sep. 1984) and Survey 2 (Jan. 1985). Only 
dominant taxa from each major category are shown. 

Survey Survey 2 

Taxon Total 
 Mean Total 
 Mean 
number 
 number 1m2 number 
 number/m2 

POLYCHAETA 
Scoloplos armiger 8,396 729 7,010 613 
Megelona sacculata 2,143 
 186 566 50 
Chaetozone setosa 816 
 71 3,162 277 
Nephtys caecoides 441 
 38 777 68 
Miscellaneous 4,648 403 2,783 244 

TOTAL 16,444 1,427 14,298 1,252 

MOLLUSCA 
Tellina modesta 2,538 
 220 1,168 102 
Olivella ~ 1,979 
 172 1,545 
 135 
Olivella biplicata 1,298 
 113 814 
 71 
Miscellaneous 2,154 
 187 917 
 81 

TOTAL 7,969 
 692 4,444 389 

MYSIDACEA/CUMACEA 
Archaeomysis grebnitzkii 
Neomysis kadiakensis 
Diastylopsis tenuis 

307 

157 

456 


27 
14 
40 

31 
116 
306 

3 
10 
27 

Anchicolurus occidental is 6 
 1 47 4 
Miscellaneous 256 
 21 36 3 

TOTAL 1,182 
 103 536 47 

AMPIHPODA 
Rhepox:z:nius abronius 
Eohaustorius sencillus 

1,770 

808 


154 
57 

1,251 
10,032 

110 
878 

Rhepoxynius vigitegus 
Mandibulophoxus gelesi 

434 

158 


38 
14 

418 
601 

37 
53 

Miscellaneous 1,682 
 158 1,105 96 
TOTAL 4,852 
 421 13,407 1,174 

ECHINODERMATA 
Amphiodia spp. 36 3 51 5 
Dendraster excentricU8 19 2 56 5 
Miscellaneous 19 1 25 2 

TOTAL 74 6 132 12 

OTHER 
Nemertea 226 21 181 16 
Pagurus spp. 
Crab larvae (zoeae) 
Misce11 aneous 

168 
8 

505 

35 
1 

22 

388 
150 
119 

34 
13 
10 

TOTAL 907 79 838 73 

GRAND TOTAL 31,428 2,728 33,655 2,947 

• 


• 
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sampling stations. During Survey 2, two lower density groups still existed on 

the disposal site; these two groups had similar densities, but different 

species were important in each group (Fig. 28). Higher density cluster 

groups were located north and south of the disposal site. 

Sediments 

Like the other three disposal areas, the Umpqua River had clean fine sands 

that were low in silt-clay and organics. During Survey 1, mean grain size was 

2.83 phi, and during Survey 2 it was 2.84 phi. Mean percent silt-clay was 

1.41% during Survey 1 and 1. 73% during Survey 2. Mean percent organics were 

1.20% (Survey 1) and 1.15% (Survey 2). No significant differences (ANOVA, 

P>0.05) were found between the sediment structures of Surveys 1 and 2. 

Area Comparisons 

Fishes and Crabs 

During Survey 1, no significant differences (Kruskal-Wallis, P > 0.05) 

occurred among densities of fishes and trawl caught crabs at the four areas. 

During Survey 2, densities were much lower at Tillamook Bay than the 

other three areas (Fig. 29), but the difference was not significant 

(Kruskal-Wall1s, P > 0.05). The four areas contained similar fish and crab 

species (see Appendix E for a list of species identified during both 

surveys). One major difference between the areas was the occurrence of large 

numbers of smelt at Depoe Bay, Siuslaw River, and Umpqua River during 

Survey 2. Another major difference was in Dungeness crab densities. Dungenes~ 

crab was the second most abundant species at Tillamook Bay during Survey 1 

and the most abundant species during Survey 2; however, it was not abundant 

at the other areas. 
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Figure 27.--Locations of the benthic invertebrate cluster groups identified 

from Survey 1 (Sep. 84) near Umpqua River, Oregon. 
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Figure 28.--1oc8tio08 of the benthic invertebrate cluster groups identified 

from Survey 2 (Jan. 85) near Umpqua River, Oregon. 
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Figure 29.--Mean number (per hectare) of fishes and crabs captured at the 

four study locations during Survey 1 (Sep.-Oct. 84) and Survey 

2 (Jan. 85). 
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Benthic Invertebrates 

There was a significant difference (ANOVA, P < 0.05) in infaunal densities 

among the four areas during Survey 1, with Tillamook Bay having much higher 

densit ies than the other areas (Fig. 30). During Survey 2, no signif icant 

difference was found (ANOVA, P > 0.05). This was due to reduced densities at 

Tillamook Bay. 

Although Umpqua River had more species than the other areas, all 

areas had similar species. The major difference between areas was in 

the abundance of those spe,cies. For example, Owenia fusiformis was 

very abundant at Tillamook Bay but was never abundant at the other areas. 

Atylus tridens and Siliqua sloati were also abundant at Tillamook Bay 

(Survey 1) but not at the other areas. Similar densities of Eohaustorius 

sencillus, Olivella pycna, and many other taxa were found at the four areas. 

Sediments 

There were significant differences in mean grain size (ANOVA, P < 0.05), 

percent silt-clay (ANOVA, P < 0.05), and percent organics (ANOVA, P < 0.05) 

among the four areas during Survey 1. During Survey 2, only percent silt-clay 

(ANOVA, P < 0.05) and percent organics (ANOVA, P < 0.05) were significantly 

different among the four areas. 

Although there were differences in sediment characteristics between areas, 

all areas had clean fine sands that were low in silt-clay and organics. 

Tillamook Bay, which had much higher densities of infauna during Survey 1 than 

anywhere else, did not appear to have sediments greatly different from the 

other areas. Siuslaw River appeared to differ most from the other areas; 

percent silt-clay and percent organics were much lower at Siuslaw River than 

the other areas during Survey 1. 
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DISCUSSION 


Fishes and Crabs 

Our fish and crab data agree closely with the findings of Hancock et al. 

(1984) off Coos Bay, Oregon, and Durkin and Lipovsky's (1977) data collected 

off the mouth of the Columbia River. They also reported that many of the 

fishes in the nearshore environment were juveniles. Commercially valuable 

species that significantly utilize the four disposal areas are: Dungeness crab, 

English sole, and sand sole. Probably only Dungeness crab and sand sole are 

fished commercially in the study areas (personal observation). The study areas 

may be utilized by some species as rearing areas and also as larval settlement 

areas. For example, transforming English sole larvae settle and rear in 

shallow coastal waters and estuaries, with the estuarine populations moving to 

offshore areas prior to adulthood (Krygier and Pearcy 1986). Pacific tomcod 

and Dungeness crab are also abundant in estuaries at times (NMFS 1981; 

Armstrong et al. 1982) • Whether the areas off the mouths of estuaries are 

critical habitat for other species is unknown. 

The Tillamook Bay area appears to be unique compared to the other areas. 

Large numbers of juvenile Dungeness crabs were present in this area during both 

surveys. This area also had massive amounts of macroalgae (Ulva spp., 

Enteromorpha spp., and others) on the bottom during Survey 1, as evidenced by 

the large amounts collected in the trawls. Large numbers of young-of-the-year 

Dungeness crabs and Crangon spp. shrimp appeared to be associated with this 

algae. The distribution, occurrence, origin, and abundance of the macroalgae 

are unknown, but the algal environment is probably responsible for the high 

numbers of crabs, shrimp, and benthic invertebrates in the Tillamook Bay area. 
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Benthic Invertebrates 

.. I 


All areas, except Tillamook Bay, appear to have species and densities 

comparable to those in similar areas off the Oregon coast (Hancock et 

a1. 1984). The low densities at these areas are probably caused by regular 

disturbances, i.e., storms and high waves. Except for Tillamook 

2Bay, invertebrate densities averaged about 2,384/m, which is similar to an 

area off Coos Bay (Hancock et a1. 1984); a sha110wwater sandy-bottom community 

off Washington (Lie and Kisker 1970); and a benthic community in water> 14 m 

in Monterey Bay, California (Oliver et a1. 1980). 

Tillamook Bay had much higher invertebrate densities than the other three 

areas, and the abundant species were different. At Tillamook Bay, Owenia 

fusiformis dominated the infauna1 community. The distribution of this 

tube-dwelling species was probably strongly affected by sediment stability. 

Oliver et a1. (1980) found tube-building po1ychaetes to be abundant only at 

greater depths (away from the beach), where sediment disruption was minimal. 

This probably explains why Q. fusiformis was not abundant in the shallow areas 

(severe wave action) and the reduced numbers during Survey 2 (winter storms). 

Cluster analysis showed that Sius1aw River and Umpqua River areas closely 

resembled each other. Each had low density cluster groups located at the 

dredge disposal site surrounded by a cluster group(s) of higher density. The 

sites at Siuslaw and Umpqua Rivers are actively used as dredge disposal areas, 

and the cluster data may reflect effects of this disposal. Also, local 

currents may regularly disrupt these sites, causing the low densities. 

We do not know why the Tillamook Bay benthic invertebrate community is so 

different from the other areas. The benthic community's high standing crop may 

be linked to the export of primary production from the nearby estuary. 
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Supporting evidence for this comes from benthic invertebrate surveys off 

Willapa Bay and Grays Harbor, Washington. Pearson et al. (1985) found high 

densities of O. fusiformis off Grays Harbor, and Shapiro and Associates (1985) 

and the authors (unpublished observations) have noted extremely high densities 

of o. fusiformis off Willapa Bay. Both Willapa Bay and Grays Harbor have 

extensive mud flats where macroalgae can grow, as does Tillamook Bay. Since 

our trawling collected large amounts of algae that typically grow in estuaries, 

we speculate that the output of these materials enhances the benthic community 

in the adjacent nearshore environment. 

Sediments 

Sediments were typical of a nearshore environment that is exposed to waves 

and ocean swells (Fager 1968). Although sediments have a significant effect on 

the distribution and abundance of benthic invertebrates (Carey 1965), wave 

disturbance also plays an important role in determining the benthic 

invertebrate community in nearshore areas (Oliver et al. 1980). Since we found 

invertebrate densities at Tillamook Bay to be much greater than at the o'ther 

disposal areas, sediment characteristics alone do not appear to present enough 

information to predict either the benthic invertebrate community or densities 

in the nearshore environment along the Oregon coast. 

SUMMARY 

Although there was a wide variation in densities of fishes and 

crabs between surveys, only at Umpqua River, where large catches of night 

smelt occurred in Survey 2, was there a significant difference in densities 

between surveys. The limited differences were probably a result of the 
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wide variation in catches at each area and the limited replication. Many of 

the fishes and crabs captured were juveniles, and only a few species 

dominated the catches. Dungeness crab densities were significantly higher at 

Tillamook Bay than at the other three disposal sites. 

Sediments at the four study areas showed little seasonal variation 

and were composed of clean fine sands that were low in silt-clay and organics. 

Benthic invertebrate species and densities at three of the areas (Umpqua 

River, Siuslaw River, and Depoe Bay) were similar to what has been 

found elsewhere off the Oregon coast; however, densities at Tillamook Bay were 

much higher than densities at the other areas. Cluster groupings of 

the invertebrate data from Umpqua River and Siuslaw River may reflect 

the effects of dredge disposal. What caused high invertebrate densities at 

the Tillamook Bay site is not known, but the contribution of primary 

production from the adjacent estuary is suspected. The overall size of the 

high invertebrate density region (Tillamook Bay) is not known and needs to 

be defined. 
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APPENDIX A 

Loran-I: Navigdillhal Valuel for Benthic and TrawlShUonl 
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TILLAMOOK BAY BENTHIC STATIONS . SURVEY 

§t~!iQ!1 Q~gtb JHl bQr:~!1 B~!gi!1g~ 

TR-l 60 12370.8 28008.1 

TR-2 100 12369.8 28007.2 

TR-3 60 12385.3 2811J05.7 

TR-4 100 12386.7 28004.0 

T-1-1 60 12370.0 28008.3 

T-1-2 70 12370.5 28087.9 

T-1-3 80 12371. 0 28007.6 

T-1-4 90 12371. 2 28007.2 

T-1-5 100 12371. 4 28006.8 

T-1-6 115 12373.3 28006.1 

T-2-1 60 12377.9 28006.6 

T-2-2 78 12377.6 28006.6 

T-2-3 88 12377.8 2881116.3 

T-2-4 90 12378.0 28006.0 

T-2-5 108 12378.8 28005.8 

T-2-6 115 12379.2 28005.1 

T-3-1 b8 12383.2 28005.9 

T-3-2 78 12383.5 28005.5 

T-3-3 88 12383.5 28005.3 

T-3-4 90 12384.0 28004.8 

T-3-5 utili 12384.2 28004.5 

T-3-6 115 12384.4 28004.1 


DEPOE BAY BENTHIC STATIONS SURVEY 1 

§t!!!Q!} Q~!;!!h JHl 

(No Loran C readings) 


DR-1 90 0.5 mi N of "DB"*; 8.5 mi from shore 
D-l 80 0.4 lIIi 5 of "DB" ; 8.5 mi from shore 
D-2 95 0.7 lIIi S of "DB"; 8.5 IIIi from shore 

.. 
OlDen is the navigational buoy near the Mouth of Depoe Bay; distances are 

nautical miles. 
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SIUSLAW RIVER BENTHIC STATI ONS SURVEY 1 

§!2!iQ!J g~Q!b JH1 bQ[i!!J B~2gi[!g§ 

SR-l 80 13181. 5 27873.5 

SR-2 80 13192.4 27871.5 

5-1-1 50 13183.6 27874.1 

5-1-2 60 13183.7 27873.8 

5-1-3 70 13183.6 27873.4 

5-1-4 80 13184.3 27872.9 

5-2-1 40 13186.6 27873.3 

5-2-2 60 13186.1 27873.111 

5-2-3 70 13186.5 27872.8 

5-2-4 80 13186.5 27872.7 

5-3-1 50 13189.3 27873.1 

5-3-2 70 13188.8 27872.6 

5-3-3 80 13189.1 27872. 1 

5-3-4 100 13188.3 27871. 7 


UMPQUA RIVER BENTHIC STATIONS SURVEY 1 

§!2!iQ[! g~Q!b J£11 bQ[i!!J B~~H!i[!gE 

UR-l 70 13368.0 27831. 4 

UR-2 95 13367.8 27830.8 

UR-3 115 13367.8 27830.1 

UR-4 60 13383.4 27828.6 

UR-5 95 13382.3 27827.7 

UR-6 115 13382.3 27827.1 

U-1-1 60 13371.3 27830.8 

U-1-2 70 13370.7 27830.6 

U-I-3 B0 13370.8 27830.5 

U-I-4 90 13370.6 27830.2 

U-1-5 100 13371. 1 27829.B 

U-1-6 12111 13371.8 27829.1 

U-2-1 65 13376.3 27829.3 

U-2-2 70 13376.3 27829.0 

U-2-3 80 13376.4 27829.8 

U-2-4 90 13376.5 27829.5 

U-2-5 100 13376.6 27828.3 

U-2-6 115 13376.6 27827.9 

U-3-1 60 13380.7 27829.0 

U-3-2 70 1338111.5 27828.6 

U-3-3 80 13380.5 27828.3 

U-3-4 90 13380.5 27827.9 

U-3-5 100 13380.4 27827.7 

U-3-6 120 13380.2 27827.4 


A-2 




TILLAMOOK BAY TRAWL STATIONS SURVEY 1 

g!l!.Q!1 R~2tn lHI. bQ[i!!1 BUQ!.!1Q~ 
~~Q!.!1!1!.!1Q ~!1Q!.!1!l 

T-1 60 12381.6 2811)(/16.0 12378.7 28006.3 
T-2 70 12381.0 28005.8 12383.3 2801115.6 
T-3 80 12380.7 28005.7 12377.9 28006.1 
T-4 91 12379.7 28015.5 12382.2 28005.1 
T-5 11110 12380.111 2811115.3 12378.2 2801115.7 
T-6 110 12378.4 281111115.2 12381.111 2811104.7 

DEPOE BAY TRAWL STATION SURVEY 1 

bQ[!!1 B!!Q!.!1!l§ 
@!Q!.!1!1!.!1Q ~!1Q!.!1!l 

0-1 80 12775.1 27934.4 12771.6 27934.9 

SIUSlAW RIVER TRAWL STATIONS SURVEY 1 

§t!UQ!1 R!et!l lUI. bQ[!!1 B!i!g!.ng~ 
~!g!.!1!1!.!1g ~!1g!!1g 

5-1 5111 13186.5 27873.4 13185.1 27873.7 
8-2 60 13191.1 27872.3 13190.4 27872.4 
5-3 71 13188.0 27872.6 13191.3 27872.0 
8-4 80 13187.7 27872.6 13186.1 27872.6 

UMPQUA RIVER TRAWL STATIONS SURVEY 1 

§t!UQ!1 Q!2tll liU bQ[!!1 B!!Q!.!1Q§ 
@!Q!.!1!1!.!1Q ~!1g!'Qg 

U-l 6111 13373.5 2783111.2 13371. 0 27830.8 
U-2 71 13372.1 27830,3 1337111.2 27831.2 
U-3 80 13372.2 27829.B 13375.4 27829.111 
U-4 90 13373.6 27828.8 13376.111 27828.4 
U-5 10111 13370.6 27829.1 13368.3 27829.6 
U-6 115 13371. 8 27828.5 13374.1 27827.6 
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TILLAMOOK BAY BENTHIC STATIONS 

§tg!iQ!! ~!eth HH bQ[g!! 

TR-l 60 12370.3 
TR-2 100 12369.8 
TR-3 60 12385.3 
TR-4 100 12386.7 
T-l-1 60 12375.0 
T-I-2 711 12375.6 
T-I-3 80 12374.7 
T-I-4 90 12375.4 
T-I-5 100 12376.5 
T-I-6 115 12377.4 
T-2-1 60 12378.6 
T-2-2 711 12378.6 
T-2-3 811 12378.7 
T-2-4 90 12378.4 
T-2-5 1011 12378.0 
T-2-6 115 12379.2 
T-3-1 60 12383.2 
T-3-2 70 12383.4 
T-3-3 80 12383.5 
T-3-4 90 12384.6 
T-3-5 100 12384.3 
T-3-6 115 12384.5 

DEPOE BAY BENTHIC STATIONS 

§tgHQ!! ~!etb Htl bQ[g!! 

DR-l 90 12764.7 
D-l 80 12770.5 
D-2 85 12775.6 

SURVEY 2 


B!g~!!!g§ 

28008.0 

28007.2 

28005.7 

28004.0 

28117.4 

281117.1 

28117.11 

28006.6 

28116.3 

281105.6 

28006.5 

28006.4 

2801116.3 

28006.11 

28005.8 

28005.1 

28015.9 

28005.6 

28115.2 

28004.7 

28004.4 

28004.1 


SURVEY 2 

B!~!H!!g! 

27945.6 

27945.2 

27933.9 


• 
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5IU5LAW 
 RIVER BENTHIC 
 STATIONS SURVEY 2 


§t~nQ!! Q~l1.th liU bQr~!! B~~r;!!.!!q§ 

SR-l 80 
 13181.6 27873.6 
SR-2 80 
 13192.5 27871.5 
5-1-1 50 
 131B3.5 27B74.3 
5-1-2 60 
 13183.7 27873.8 
S-1-3 70 
 13183.7 27873.5 
S-I-4 B0 
 13184.3 27872.8 
5-2-1 40 
 13186.7 27873.3 
5-2-2 60 
 131B6.2 27873.0 
5-2-3 70 
 13186.5 27872.8 
S-2-4 B0 
 13186.5 27872.7 
5-3-1 50 
 13189.3 27873.1 
5-3-2 70 
 131BB.B 27872.6 
5-3-3 80 
 13189.0 27872.2 
5-3-4 100 
 13188.3 27871. 6 

UMPQUA RIVER BENTHIC STATIONS SURVEY 2 


§t~nQ!l Q~l1.t!J. liU bQr~!l B~~r;!!.!!q§ 

UR-l 70 
 13368.0 27831.4 
UR-2 
 95 
 13367.8 27830.7 
UR-3 
 115 
 13367.B 27B30.0 
UR-4 
 60 
 13383.5 27B28.5 
UR-5 
 95 
 13382.3 27827.7 
UR-6 
 115 
 13382.2 27827.0 
U-l-1 60 
 13371.2 27830.9 
U-1-2 70 
 13371.0 27830.6 
U-1-3 80 
 13370.9 27830.5 
U-1-4 90 
 13370.6 27830.2 
U-1-5 100 
 13371.2 27829.8 
U-1-6 120 
 13371.B 27829.1 
U-2-1 65 
 13376.5 27829.3 
U-2-2 70 
 13376.4 27829.0 
U-2-3 80 
 13376.5 27B28.7 
U-2-4 90 
 13376.4 27828.5 
U-2-5 180 
 13376.6 27828.3 
U-2-6 115 
 13376.6 27828.0 
U-3-1 60 
 13380.8 27829.1 
U-3-2 70 
 13380.5 27828.7 
U-3-3 Bill 
 13380.6 27828.4 
U-3-4 90 
 133B0.5 27B2B.0 
U-3-5 100 
 13380.3 27827.5 
U-3-6 120 
 133B0.3 27B27.4 
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TILLAMOOK BAY TRAWL STATIONS SURVEY 2 


§t~!ig!J Q~(;!tt! JHl bg[ ~!:! B~~!!!.!:!g§ 
~~gi!J!Ji!Jg ~!Jgi!Jg 

T-1 6111 12379.1 281111116.0 12375.8 2811106.9 

T-2 70 12376.0 28006.7 12379.5 28006.1 

T-3 Bill 12378.8 28005.9 12375.5 281111116.6 

T-4 9111 12381.9 28005.2 12379.6 281111115.9 

T-S 11110 12381.2 2BI1II1IS.2 12384.3 2801114.5 

T-6 110 12383.7 2B11I11I4.5 12383.7 2801115.0 


DEPOE BAY TRAWL STATIONS SURVEY 2 

§t~tig!J Qgg!!! JHl bQ[~!J B~!~ing~ 
~!?ginnin9 ~n!Hng 

D-1 8111 12772.111 27945.0 12769.3 27945.5 

D-2 90 12770.9 27944.7 12774.4 27944.1 


SIUSLAW RIVER TRAWL STAT! ONS SURVEY 2 

§t.@tiQn Qgg!h HE bQr~n B!?!Q!!:!9§ 
§~g!nning ~nQi!:!g 

S-1 50 13187.6 27873.3 131B4.11I 27874.1 

S-2 60 13184.4 27873.9 13188.111 27873.2 

8-3 70 13187.4 27872.9 13184.111 27873.4 

5-4 80 13184.8 27873.0 13188.5 27872.3 


UMPQUA RIVER TRAWL STAT! ON5 SURVEY 2 

§tg!iQ!! Q!(;!tb JHl bQ[g!:! B~ggi!Jg§ 
§~gi!J!:!i!:!g ;nging 

U-1 60 13372.7 2783111.4 13375.9 27829.4 

U-2 70 13376.7 27829.2 13373.0 27830.0 

U-3 80 13372.0 27830.2 13375.2 27829.2 

U-4 9111 13376.6 27828.7 13373.3 27829.3 

U-5 1111111 13374.2 27829.0 13377.7 27828.2 

U-6 115 13376.3 27828.9 13373.5 27828.9 


..
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STATION:T-l 
Gear-: 8-m Traw 1 
Date: 8 Sep 1984 
Depth: 60.0 ft 
Distance traveled: 667 m 

No. Total No. Per- Wt. Per 
".. -:;.peCles Captured Wt. (!i1) Hectare Hectare 

Bi!i1 SKate 1 398 3 1193 
Whitebait smelt 7 13 21 39 
Pacifit: tomcod 45 195 135 585 
Spc.t fin surf perch 3 80 9 240 
Pa.:ific sand lance 21 252 63 756 
Pacifi.: stashorn sculpin 1 23 3 69 
War-ty poacher 12 11 36 33 
Pr i CK 1ebr-east poacher 
Showy snailfish 

1 
2 

1 ..., 
,k 

3 
6 

3 
6 

Speckled sanddab 40 356 120 1067 
En!i1lish sole 7 39 21 117 
Sand sole 5 111 15 333 
DunSiH,ess crab 163 673 489 2018 

TOTALS 308 2154 924 6459 

H=2.26 80=0.67 8R=2.09 ...1=0.61 



!:::TATION: T-2 

Gear': 8-m Tr-aw 1 

Date: 8 Sep 1984 

Depth: 70.0 ft 

Distance tr-aveled: 537 m 


No. Total No. Per- Wt. Per' 
Species CaptlJr-ed Wt. ( s ) Hectar'e Hectar-e 

Bis skate 1 
 8'"'.:,. 
 4 309 

Nisht smelt 5 
 33 
 19 123 

Whitebait smelt 18 
 162 
 67 603 

Pacific tomcod 101 
 631 
 371:.. 2350 

Spotfin s IJ r- f pe r- I: h 2 
 35 
 7 130 

Wolf-eel 1 
 3000 
 4 11173 

Pacific s taSh"r-n sCIJl pin 9 
 259 
 34 965 

War-ty poacher' 2 
 2 
 7 7 

Speckled sanddab 75 
 792 
 279 2950 

Butter- sole 1 
 336 
 4 1251 

EnSlish sole 26 
 172 
 97 641 

Sand $.,1 e 17 
 1887 
 63 7028 

DunSeness cr'ab 20 
 216 
 74 804 


TOTALS 278 
 7608 
 1035 28334 


H=2.59 80=0.77 SR=2.13 J=0.70 

... 

.. 

., 



STATION:T-3 
Gear-: 8-m Tr-awl 
Date: 8 Sep 1984 
Depth: 80.0 ft 
Distance tr-aveled: 630 m 

No. Total NCI. Per- Wt. Per
Species CaptlJred Wt. (!If) Hectar-e Hectaroe 

BiS skate 6 
 653 
 19 2073 

Nor-thern anchovy 2 
 50 
 6 159 

Nisht smelt 7 
 62 
 22 197 

Whitebait smelt 8 
 56 
 25 178 

Pacifil: t clmco d 358 
 3121 
 1137 9908 

Pacific stashoron sculpin 7 
 415 
 22 1317 

Pro i ck 1ebroeast poacher 6 
 13 
 19 41 

Showy snailfish 2 
 2 
 6 6 

Speckled sanddab 42 
 581 
 133 1844 

BIJtter- sl:ll e 1 
 2 
 3 6 

Enslish sole 17 
 411 
 54 1305 

Sand sole 6 
 403 
 19 1279 

Ounseness cr-ab 88 
 522 
 279 1657 

Cancer- sp. (IJrlid. ) 1 
 1 
 3 3 


TOTALS 551 
 6292 
 1747 19973 


H=1.82 SO=0.54 SR=2.06 ~=O.48 



I 

1 
.. ! 

STATION:T-4 
Gear-: 8-m Tr-awl 
Date: 8 Sep 1984 
Depth: 90.0 ft 
Distance tr-aveled: 556 m 

No. Total No. Per- Wt. Per
Species Ca.ptur·ed Wt. (9 ) Hectar'e Hectar'e .

Night smelt 1 
 13 
 4 47 

Unidentified j uv. smelt 40 
 33 
 144 119 

Pacifi,: tClmcod 151 
 916 
 543 3295 

Pacific sta!!lhOl"'n sculpin 9 
 764 
 32 2748 

Wa.r· ty poacher' .-,

.;" I;. 11 22 

Tubenose poacher- 1 
 4 
 4 14 

Pr- i ck 1ebr'eas t pClacher- 24 
 24 
 86 86 

She:-",'," snailfish 29 
 32 
 104 115 

Unidentified snailfish 3 
 1 
 11 4 

Speckled sanddab 50 
 768 
 180 2763 

BIJtter' sole 7 
 887 
 25 3191 

English sole 7 
 216 
 25 777 

Sand sole C',_, 
 465 
 18 1673 

DIJngeness cr'ab 79 
 46 
 284 165 

Cancer' or'egonens is 1 
 /:.. 4 22 


TOTALS 410 
 4181 
 1475 15041 


H=2.7/:.. SD=0.79 SR=2.3:3 ,J=0.71 

. 

At 

.. 

., 



8TATIClN:T-5 
Gea ... : 8-m Trawl 
Date: 8 8ep 1984 

Depth: 100.0 ft 
Distance t ... aveled: 407 m 

No. Total No. Pe ... wt. Pe ... 
~ .·::opeCles CaptlJred Wt.(S) Hecta ... e Hectar·e 

BiS skate 3 
 612 
 15 3007 

Nisht smelt :2 
 15 
 10 74 

Unidentified .j uv. smelt 8 
 6 
 39 29 

Whitebait smelt 1 
 8 
 5 39 

Pacifi.c tClmcod 109 
 1702 
 536 8364 

Pacific stashorn sculpin 2 
 97 
 10 477 

Wa ... ty poacher· 34 
 63 
 167 310 

Prickleb ...east poache ... 126 
 46 
 619 226 

Showy snailfish 90 
 182 
 442 894 

Unidentified snailfish 2 
 0 
 10 0 

Speckled sanddab 42 
 775 
 206 3808 

Butte ... sCll e 18 
 2054 
 88 10093 

EnSlish sole 8 
 137 
 39 673 

Sand sole 7 
 489 
 ::::4 2403 

Dove ... sole 1 
 97 
 5 477 

DUnSeness c ...ab 279 
 2184 
 1371 10732 


TOTALS 732 
 8467 
 3596 41606 


H=2.66 80=0.78 SR=2.27 J=O.66 



I 

~, 

.. 

..

..

..

STATION:T-6 
Gear: 8-m Trawl 
Date: 5 Sep 1984 
Dept h : 110. 0 f t 
Distance traveled: 574 m 

Species 

BiS skate 
Spotted roatfish 
Unidentified oj uv. smelt 
Whitebait smelt 
Pac i fi.: tomcod 
Black roockfish 
Warty poacher 
Pr·ickl ebr-east poacher
Sh.)wy snailfish 
Speckl~d sand dab 
Butter s .:cl e 
Slender- sole 
EnSlish sc.l e 
Dover sole 
Dunseness crab 
Pur·ple shore croab 

TOTALS 

H=2.23 SD=0.70 SR=2.51 

No. 
Capturoed 

1 

20 


5 

2 


161 

2 

1 

4 

3 


40 

2 

1 


17 

1 


136 

1 


397 


J=0.S6 

Total 
Wt. ( S) 

157 

9670 


3 

15 


2124 

340 


1 

(I 

1 

474 

168 


24 

807 

130 


49 

2 


13965 


No. Per- Wt. Per 
Hectare Hecta.re 

3 547 

70 33693 

17 10 

7 52 


561 7401 

7 1185 

3 3 


14 0 

10 3 


139 1~,52 


7 585 

3 84 

59 2812 

3 453 


474 171 

-:0
'-' 7 


1380 48658 


 


., 

• 
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STATION:D-l 
Gear: 8-1Tt Trawl 
Date: 22 Oct 1984 
Depth: 81.0 ft 
Distance tr·aveled: 759 m 

No. 
~ --::>peCles Captured 

Nor·ther·n anchovy 10 
Whitebait smelt 2 
Pacific tolTtcod 257 
Warty poacher· 1 
Pricklebreast poacher 3 
Speckled sanddab 51 
Petrale sole 1 
Butter- sole 9 
Ens1ish sole 34 
Sand 5.)1 e 15 
Dunseness crab 1 

TOTALS 384 

H=1.69 80=0.52 SR=1.68 J=0.49 

Total 
Wt. (!i) 

11 
5 

1035 
41 
22 

443 
700 

1028 
1240 

978 
31 

5534 

No. Per 
Hecta.re 

26 
5 

677 
3 
8 

134 
3 

24 
90 
40 

3 

1013 

Wt. Per
Hectar-e 


29 
13 

2727 
108 
58 

1167 
1845 
2709 
3267 
2577 

82 

14582 

http:Hecta.re
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STATION:S-l 
Gear: 8-m Trawl 
Date: i Oct 1984 
Depth: 48.0 ft 
Distance traveled: 296 m 

No. Total Nc•• Per Wt. Per 
Species CaptlJf"ed Wt. (s) Hectare Hectare 

Nisht smelt 1 10 7 68 
Pacific tomcod 13 38 88 257 
Pacifi.: sand lance 5 17 34 115 
Pacific stashorn sculpin 
TIJbenose pc.ac her' 

1 
i 

38 
1 

7 
7 

257 
7 

Pro i ck 1ebreas t poacher 8 7 54 47 
Speckled sand dab 46 409 311 2764 
Sand sole 24 1389 162 9385 
Dunseness crab 14 446 95 3014 

TOTALS 113 2355 765 15914 

H=2.39 80=0.75 SR=1.69 J=0.75 



STATION:S-2 
Gear": 8-m Tr"awl 
Date: 1 Oct 1984 
Depth: 61. 0 ft 
Distance tr"aveled: 148 m 

No. Total No. Per" Wt. Per" 
Species Captu,..ed Wt. (!i) Hectar"e Hecta,..e 

NOr"ther"rl anchovy 67 86 905 1162 
Ni!iht smelt 2 12 27 162 
Pacific tomccld 20 50 270 676 
Spotfin sUr"fper"ch 1 43 14 581 
Pacific sand lance 1 3 14 41 
Pacific sta!iho,..n sculpin 
War"ty poacher" 

1 
1 

23 
2 

14 
14 

311 
27 

Tubenose poacher" 1 1 14 14 
Pr"icklebr"east poacher" 
Showy snailfish 

1 
1 

5 
7 

14 
14 

68 
95 

Speckled sanddab 
En!ilish sole 

23 
4 

305 
17 

311 
54 

4122 
230 

Sand sole 3 488 41 6595 
Dun!ieness cr"a.b 2 6 27 81 
Ca.ncer" or"e!ionensis 1 1 14 14 

TOTALS 129 1049 1747 14179 

H=2.25 SO=0.67 SR=2.88 J=0.58 

., 

At. 



STATION:S-3 
Gear-: 8-m Tr'awl 
Date: 1 Oct 1984 
Depth: 69.0 ft 
Distance tr-aveled= 685 m 

No. Total No. Per- Wt. Per-
Species Captur-ed Wt. (51) Hectar-e Hectar-e 

Bi!t skate 1 236 3 689 
Amer-ican shad 3 12 9 35 
Nor-ther-n anchovy 19 29 55 85 
Nisht smelt 15 123 44 359 
Whitebait smelt 1 1 3 3 
Paci fi ': t.)mcod 62 490 181 1431 
Shiner' per-ch 27 269 79 785 
Pacific sarld lance 1 10 3 29 
Pacific sta.!thor-n sculpin 2 73 6 213 
Speckled sanddab 53 708 155 2067 
Butter- sole 3 150 9 438 
En!tlish sole 24 204 70 596 
Star-r-y flounder' 1 646 3 1886 
Sand sole 18 3025 53 8832 
Dun!teness cr-ab 1 4 3 12 
Cancer- c.r-esonensis 6 36 18 105 
Pu!tettia richii 1 0 3 0 

TOTALS 238 6016 697 17565 

H=3.05 SD=0.84 SR=2.92 .J=0.75 



, 

STATION:S-4 
Gear-: :3-m Tr-aw1 
Date: 1 Oct 1984 
Depth: 76.0 ft 
Distance traveled: 370 m 

No. Total No. Per- Wt.  Pero
Species Captur-ed Wt. ( 51 ) Hectar-e Hectaroe 

'

.

-" 

-,

Big skate 1 
 118 
 C' 
oj 638 


Night smelt :3 63 
 43 341 

Pacific tomcod 99 
 289 
 535 1562 

Pr i ck 1ebroeast p(.ac he r- 5 
 18 
 27 97 

Speckled sanddab 101 
 1193 
 546 6449 

Butter- sole 7 
 241 
 38 1303 

English 5.:.1 e 22 
 199 
 119 1076 

Staroroy flounder- 1 
 197 
 5 1065 

Sand se.l e 10 
 2469 
 54 13346 

Dunseness croab 4 
 8 
 22 43 


TOTALS 258 
 4795 
 1394 25920 

H=2.11 8D=0.69 8R=I.62 J=0.63 

AlIt 




STATION:U-1 
Gear: 8-m Trawl 
Date: 30 Sep 1984 
Depth: 61. 0 ft 
Distance traveled: 537 m 

No. 
Spf.tcies Captured 

Unidentified j uv. smelt 1 
Pacific tomcod 22 
Shiner perch 1 
Wolf-eel 1 
Pacifil: stashorn sculpin 1 
Wartv poacher 1 
TIJbenose poacher /:.. 
Pricklebr'east poacher 92 
Sped~ 1ed sand dab 80 
Butter' sole 1 
EnSlish sole 8 
C-O sole 2 
Sand 51) 1 e 16 
Dunserless cr'ab 12 

TOTALS 244 

H=2.39 SD=0.73 SR=2.36 J=O.63 

TClta 1 NCI. Per Wt. Per 
Wt.(g) Hectare Hectare 

0 4 0 
49 82 182 

7 4 26 
3200 4 11918 

34 4 127 
1 4 4 
5 22 19 

70 343 261 
444 298 1654 

51 4 190 
94 30 350 

2 7 7 
2549 60 9493 

10 45 37 

6516 911 24268 



i 

1, 

I 
I 


..1 


..,
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STATION:U-2 
Gear-: a-If! Tr'alll 1 

Date: 30 Sep 1984 
Depth: 60.0 ft 
Distance tr-aveled: 537 m 

No. Total No. Per- Wt. Per-
Species Captur-ed Wt. (9 ) Hectar'e Hectar-e 

Pacific tCllf!cod 41 
 78 153 291 

Bay pipefish 1 
 1 4 4 

Wolf-eel 1 
 3100 4 11546 

War·ty poacher' 38 
 91 142 339 

T'Jbenose pClacher- 10 
 12 37 45 

Pr'ickl ebr-east poacher' 290 
 299 1080 1114 

Speck 1ed sand dab 142 
 14~:3 529 5337 

B'Jtter- sole 2 
 50 7 186 

Enslish sole 25 
 334 93 1244 

C-I) sole 2 
 4 7 15 

Sand sole 39 
 7806 145 29073 

Dunseness cr-ab 8 
 11 30 41 

Kelp cr'ab 1 
 1 4 4 


TOTALS 600 
 13220 2235 49239 


H=2.25 SD=0.70 SR=1.88 J=0.61 



STATION:U-3 
Gear·: 8-m Tr-a11l1 
Date: 30 Sep 1984 
Depth: ';>0.0 ft 
Distance traveled: 685 m 

NCt. TCttal Ne,. Per· Wt. Per· 
Species Captur-ed Wt. (s ) Hectare Hectar-e 

Bis skate 2 755 /:., 2204 
Nisht smelt 3 24 9 70 
Pacifi,: tomcod 74 200 216 584 
Wei 1f-ee 1 1 2600 3 7591 
Warty pClacher· 2 4 6 12 
Speckl~d sand dab 5 54 15 158 
Enslish sole 3 39 9 114 
Sand s I:) 1 e 8 2159 23 6304 
Lar·val flatfish 1 (I 3 0 
Dunseness cr-ab 4 2 12 6 

TCITAL8 103 5837 302 17043 

H=1.67 80=0.47 SR=1.94 J=O.50 



STATION:U-4 
Gear: 8-m Trawl 
Date: 30 Sep 1984 
Depth: 109.0 ft 
Distance traveled: 500 m 

No. Total No. Per Wt. Per 
Species Captured Wt. (sn Hectare Hectare 

Bi!J skate 3 1133 12 4532 
NiSlht smelt 6 69 24 276 
Pacific tomc(.d 87 391 348 1564 
Shiner perch 3 33 12 132 
Pacific sta!Jhorn sculpin 2 59 8 236 
Warty poacher 4 11 16 44 
Tubenose poacher 4 5 16 20 
Pricklebreast poacher 6 18 24 72 
Speckled sand dab 
BlJtter sole 

19 
2 

420 
233 

76 
8 

1680 
932 

En!Jlish sole 24 1187 96 4748 
Sand sole 14 3527 56 14108 
Dun!Jeness crab 2 3 8 12 

TOTALS 176 7089 704 28356 

H=2.53 SD=0.71 SR=2.32 J=0.68 

• 

..

.,1

.. 
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STATION:U-5 
Gear-: 8-1Tt Tr-alill 
Date: 30 Sep 1984 
Depth: 110.0 ft 
Distance tr-aveled: 482 m 

Nc•• Tc.ta 1 No. Per- Wt. Per-
Species Captur-ed Wt. (51) Hectar-e Hectare 

Nc.r-ther-n anchovy 2 2 8 8 
Pac i f i.: tolTtcod 4 35 17 145 
Kin5l-of-the-sallTton 1 0 4 0 
Tubenose poacher- 1 1 4 4 
Speckled sand dab :2 26 8 108 
Enslish sc.l e 1:2 1207 50 5008 
Dun5leness cr-ab 1 8 4 33 
Red f'od{ cr-ab 1 (I 4 (I 

Pu5lettia. r-ichii 1 1 4 4 

TOTALS 25 1280 103 5310 

H=2.44 SD=0.72 SR=2.49 .J=0.77 



I 

.,! 


At!

STATION:U-6 
Gear·: :3-m Tr·aw 1 
Date: 30 Sep 1984 
De p t h : 117. (I f t 
Distance traveled: 574 m 

Species 
NCI. 

Capt!Jr·ed 
Total 
Wt. (g) 

No. Per 
Hectar·e 

Wt. Per·
Hectare 

Lirl9cod 
English sole 
Sand sole 

1 
1 
2 

62 
24 

272 

?.... 
":I .;;J 

7 

216 
84

948 

TOTALS 4 358 13 1248 

H=I.50 9D=0.63 9R=1.44 J=O.95 

At

.... 

., 




STATION:T-1 
Gear- : S-m Tr-awl 
Date: 24 ..Jan 1985 
Depth: 60.0 ft 
Distance tr-aveled: 778 m 

No. Total No. Per- Wt. Per
Species Ce.ptur-ed Wt. (s) Hectar-e Hectar-e 

Amer-ican shad 21 
 169 
 54 434 

Nisht smelt 14 
 60 
 36 154 

Pacific tomcod 23 
 782 
 59 2010 

Tube-snc'IJt 1 
 5 
 3 13 

Bay pipefish 3 
 10 
 8 26 

Shiner' per-ch 1 
 18 
 3 46 

Spotfin sur' fper-ch 6 
 123 
 15 316 

Pacific sand lance 1 
 4 
 3 10 

Pacific staShor-n sCIJl pin .-,

.;:" 
 123 
 8 316 

War·ty poacher- 1 
 1 
 ? 	

-' 3

Tubenose poacher' 1 
 3 
 3 :3 

Speckled sand dab 4 
 26 
 10 67 

Sand sole 2 
 6 
 5 15 

DlJrlSeness cr-ab 17 
 853 
 44 	 2193 

Cancer- Sr-acilis 1 
 1 
 3 3 


TOTALS 	 99 
 2184 
 257 5614 


H=3.05 SD=0.84 SR=3.05 J=0.78 



11 

~I 

STATION:T-2 

Gear·: 8-m Trawl 
Date: 24 Jan 1985 
Depth: 70.0 ft 
Distance traveled: 648 m 

No. Total No. Per· Wt. Per 
Species Captured Wt. (!:i) Hectare Hectare 

Pacific herr· i n!:i 1 1...·.:.0 3 40 
American shad 2 11 6 34 
Nisht smelt 4 24 12 74 
Pacific tomcod 3 81 9 250 
Tube-snolJt 3 11 9 34 
Spc,tfin sur·fper·ch 5 151 15 466 
Striped seaperch 1 379 3 1170 
Unidentified rockfish 9 :3430 28 10586 
Warty poacher 1 2 3 6 
Tubeno:ose poacher 2 6 6 19 
Pr i ck 1ebr·east poacher 1 4 3 12 
Sand sole 4 23 12 71 
Durl~eness ,:rab 5 21 15 65 

TOTALS 41 4156 124 12827 

H=3.38 SD=0.89 SR=3.23 J=O.91 



STATION:T-3 
Gear-: 8-m Tr-aw1 
Date: 24 Ja.n 1985 
Depth: 80.0 ft 
Distance tr-aveled: 741 m 

NC!. Total NCI. Per· wt. Per 
SpeciEis Captur-ed Wt. (!J) Hectar-e HEictar-e 

Amer-ican shad 5 38 13 103 
Longfin smEilt 1 4 3 11 
Ni!Jht smelt 7 33 19 89 
Un i derlt i f ied Juv. smelt 2 2 5 5 
Pal:ific tC!mcod 66 2267 178 6119 
Bay pipefish 4 8 11 22 
Spotfirl slJr-fper-ch 5 174 13 470 
Pacific sand lance 1 5 3 13 
Kelp Sir·eenl i ng 1 1 3 3 
Red Ir-ish lor-d 1 5 3 13 
Pacific sta!Jhor·n sculpin 2 104 5 281 
War-ty pClacher- 4 9 11 24 
Pr-ick1ebr·east poachElr- 1 9 3 24 
Speckled sanddab 3 42 8 113 
Sarld st)le 10 43 27 116 
[tlJn!JEI rle s s cr·ab 42 1361 113 3673 
CancElr- Sr·ac i 1is 3 11 8 30 

TOTALS 158 4116 426 11109 

H=2.68 SD=0.74 SR=3.16 ...1=0.65 



STATION:T-4 
Gear: 8-rrr Trawl 
Date: 29 Jan 1985 
Depth: 90.0 ft 
Distance traveled: 574 m 

No. Total No. Per' Wt. Per· 
Species CaptlJr'ed Wt. (s ) Hectare Hectar'e 

BiS skate --,.... 
 182 
 7 634 

American shad 1 
 16 
 3 56 

NiSht smelt 29 
 265 
 101 923 

Pac i f i.: tomcod 72 
 2329 
 251 8115 

Bay pipefish 8 
 10 
 28 35 

Shiner per-ch 2 
 26 
 7 91 

Spotfin SIJ r'fper- ch 1 
 21 
 3 73 

Pacific sand lance 1 
 4 
 3 14 

Pac i f i.: stashor'n sClJlpin 11 
 792 
 38 2760 

Warty pc.acher 1 
 2 
 3 7 

TlJbenose pc'acher 8 
 27 
 28 94 

Pr-icklebreast poacher 6 
 104 
 21 :362 

!::;peckled sand dab 11 
 104 
 38 362 

Butter- sole 1 
 ':!--' -....;;> 10 

EnSlish sole 2 
 26 
 7 91 

Sand sole 45 
 487 
 157 1697 

Lar-va 1 flatfish 1 
 0 
 3 0 

Dunseness crab 6.4 1398 
 22:;: 4871 


TOTALS 266. 5796. 924 20195 


H=2.94 SD=0.82 SR=3.04 .J=0.70 


.,1I 


"I 

., 
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STATION:T-5 
Gear: 8-m Trawl 
1)ate: 29 ...Ian 1985 
Depth: 100.0 ft 
Distance traveled: 704 m 

No. 
::;pecies Captur-ed 

Night smelt 41 
Pacific tOffl·:od 140 
Ba.y pipefish 5 
Warty pl)acher- 7 
TIJbenose poacher 7 
Pro i ck 1ebr-ea.st poacher' 9 
Showy snai1fish 1 
Speckled sand dab 7 
Butter sole 4 
English sell e 2 
Sand sole 25 
Larval flatfish 2 
Dunseness cra.b 50 

TOTALS 300 

H=2.47 80=0.73 8R=2.10 J=0.67 

Total Nel. Per Wt. Per-
Wt. ( 51 ) Hectar-e Hectar'e 

135 116 384 
4990 398 14176 

9 14 26 
36 20 102 
24 20 68 

119 26 338 
4 3 11 

85 20 241 
471 11 1338 

24 6 68 
296 71 841 

0 6 0 
228 142 648 

6421 853 18241 

http:ebr-ea.st


STATION: T-';· 

Gear': :::-m Traw 1 

Date: 29 Jan 1985 

DeF'th: 110.0 ft 

Distance traveled: 444 m 


Nc•• 
 Total No. Per Wt. Per' 
SF'ecies Captured 
 Wt. (s) Hectare Hectar'e 

BiS skate 4 
 404 
 18 1820 

Lc.nsf in smelt 5 
 1....·
.:,. 23 59 

Night smelt 22 
 62 
 99 279 

Pacifi.: t.)mcc.d 106 
 3471 
 477 15635 

Bay pipefish 4 
 12 
 18 54 

Pacific stashc.r-n sCIJlpin 4 
 4:;:9 
 18 1977 

Wartv p.)acher-
TIJbenose poacher

8 

"=' 
'-' 

4"='
.... 
1''')..:.. 

36 
14 

194 

54 


Pr-icklebreast poacher 20 
 290 
 90 1306 

Sh.)wy snailfish 4 
 260 
 18 1171 

SF'eckled sand dab 2:3 220 
 126 991 

Butter' 50.:.1 eo 10 
 251 
 45 1131 

English sole .-,

..:.. 14 
 9 63 

StarrY fl c.under 2 
 3250 
 9 14640 

Sand sc.1 e 28 
 2E:5 
 126 1284 

Lar-val flatfish 2 
 0 
 9 0 

Dungeness crab :3::: 1'7 1027 
 1752 4626 


TOTALS 641 
 1005:::: 2887 45284 


H=2.11 SD=0.60 SR=2.48 J=0.52 

., 



STATION:D-l 
Gear: 8-m Tr-aw1 
Date: 29 Jan 1985 
Depth: 80.0 ft 
Distance traveled: 574 m 

No. Tota.l No. Per Wt. Per 
Species Capturoed Wt. (li) Hectare Hectare 

Amero i can shad 4 
 23 
 14 80 

Niliht smelt 924 
 1335 
 3220 4652 

Pacific tomccld 66 
 1382 
 230 4915 

Pacific stalihorn sculpin 17 
 906 
 59 3157 

Pro i dd ebroeast poacher .1 
 3 
 3 10 

Speckled sanddab 30 
 362 
 105 1261 

Buttero sole 5 
 181 
 17 631 

Erlli 1 ish sole 5 
 265 
 17 923 

Sand sole 46 
 562 
 160 1958 

Dunlieness croab 11 
 146 
 38 509 

Cancero sraci1is 1 
 3 
 3 10 


TOTALS 1110 
 5168 
 3866 18006 


H=1.07 8D=0.30 SR=1.43 J=O.31 



STATION:D-2 
Gear: 8-m Trawl 
Date: 29 Jan 1985 
Depth: 90.0 ft 
Distance traveled: 741 m 

No. Total No. Per 
 Wt. Per 
Species Captured Wt. (S) Hectare 
 Hectare 

BiS skate 2 1380 5 3725 
American shad 7 64 19 173 
Nisht smelt 1015 1684 2740 4545 
Whitebait smelt 2 12 5 32 
Pac i f i c tc.mcod 138 2418 372 6526 
Pacific sand lance 2 6 5 16 
Speckled sanddab 1 19 3 51 
Butter sole 14 1235 38 3333 
EnSlish sole 1 63 3 170 
Sand sole 13 1830 35 4939 
Dunseness crab 2 3 5 8 

TOTALS 1197 8714 3230 23518 

H=0.83 8D=0.27 SR=1.41 J=0.24 








STATION:S-l 
Gear' : 8-m T r'aw 1 

Date: 27 Jan 1985 
Depth: 50.0 ft 
Distance traveled: 759 m 

No. Total No. Per Wt. Per
Species Captured Wt. (s) Hectar'e Hectare 

American shad 15 
 121 
 40 319 

Northern anchovy 1 
 0 
 3 0 

Nisht SlTle 1 t 78 
 281 
 206 740 

Unidentified .j IJV. smel t 1200 
 1432 
 3162 3773 

Wh i teb."3.i t smelt 2 
 15 
 5 40 

Pacific tomcod 63 
 1695 
 166 4466 

Bay pipefish 1 
 1 
 3 3 

Spotfin surfperch 22 
 290 
 58 764 

Saddleback sunnel 1 
 11 
 3 29 

Pacific sand la.nce 2 
 11 
 5 29 

Pacific stashorn sClJl pirl 14 
 634 
 37 1671 

Warty poacher' 3 
 6 
 8 16 

Pro i ck 1ebr'east p.)acher 1 
 1 
 3 3 

Showy snailfish 1 
 27 
 3 71 

Speckled sanddab 25 
 289 
 66 762 

BIJtter sole 16 
 468 
 42 1233 

Enslish sole 9 
 560 
 24 1476 

Sand sole 148 
 3789 
 390 9984 

Larval flatfish 8 
 0 
 21 0 

DunSeness crab 26 
 2061 
 69 5431 


TOTALS 1636 
 11692 
 4314 30810 


H=1.64 8D=0.45 SR=2.57 ...1=0.38 




STATION:S-2 
Gear-: 8-m Trawl 
Date: 27 .Jan 1985 
Depth: 60.0 ft 
Distance traveled: 741 m 

No. Total No. Per- Wt. Per-
Species Captured Wt.(S) Hectare Hectare 

SiS skate 3 
 1975 
 8 5331 

American shad 9 
 70 
 24 189 

Nisht smelt 52 
 180 
 140 486 

Unidentified Juv. smelt 1016 
 1270 
 2742 3428 

Whitebait smelt 21 
 23 
 57 62 

Pacific tomcod 109 
 3345 
 294 9028 
Bav pipefish 4 
 6 
 11 16 

Spotfin sur-fperch 18 
 248 
 49 669 

Pacific sand lance 1 
 3 
 3 8 

Pacific staShorn sculpin 6 
 360 
 16 972 

Wartv poacher- 3 
 9 
 8 24 
Prickl~breast poacher 6 
 8 
 16 22 

Speckled sanddab 17 
 177 
 46 478 

Butter- sole 8 
 315 
 22 850 

Enslish sole 10 
 425 
 27 1147 

Sand sole 92 
 1705 
 248 4602 

Lar-val flatfish 15 
 0 
 40 0 

DunSeness crab 20 
 1599 
 54 4316 

Cancer- sr-acilis 1 
 1 
 3 3 

Cancer branneri 1 
 0 
 3 0 


TOTALS 1412 
 11719 
 3811 31631 


H=1. 75 SD=0.47 SR=2.62 .J=0.41 


., 

1i 


•




!:::TATION: S-3 
Gear-: 8-m Tl"'aw 1 
Date: 27 Jan 1985 
Depth: 70.0 ft 
Distance tl"'aveled: 704 m 

No. Total No. Pel"' Wt. Per
Species Captul"'ed Wt. (51) Hectal"'e Hectal"'e 

Big skate 910 9 2585 
Ame I"' i carl shad 1 4 3 11 
Ni5lht smelt 393 849 1116 2412 
Pacific tomcod 255 6537 724 18571 
Bay pipefish 2 1 6. 3 
Spotfin sUl"'fpel"'ch 4 68 11 193 
Pacific stashol"'n scylpin 24 1165 68 3310 
War-ty p(.achel"' 6 24 17 68 
Pl"'icklebl"'east poachel"' 13 16 37 45 
Showy snailfish 1 14 3 40 
Pacific sanddab 2 128 6 364 
Speckled sanddab 22 266 63 756 
ButteI"' sole 14 828 40 2352 
English sole 13 444 37 1261 
Stal"'r-Y f 1 (lundel"' 1 589 3 1673 
Sand sc.l e 77 644 219 1830 
Lal"'val flatfish 6 o 17 o 
Dungeness cl"'ab 3 726 9 20~.3 

TOTALS 840 13213 2388 37537 

H=2. 19 SD=O. 68 SR=2. 52 .J=O. 53 



STATION:S-4 
Gear-: 8-m Tr-awl 
Date: 27 Jan 1985 
Depth: :30.0 ft 
Distance tr-aveled: 759 m 

Nel. Telta1 
 No. Per' Wt. Per
Species CaptlJr'ed Wt. ( 9 ) 
 Hectar-e Hectar'e

Big skate 1 
 :::0 3 211 

Night smelt 153 
 443 
 403 1167 

Whitebait smelt 4 
 32 
 11 84 

Pac i f i I: tomceld 295 
 8983 
 777 23671 

Bay pipefish 1 
 1 
 3 3 

Pacific staghor-n sCIJl pin '7' 
 565 
 24 1489 

War-tv pl)acher' 6 
 16 
 16 42 

Pr-icklebr-east pClal:her- 20 
 66 
 53 174 

Slipskin snailfish 1 
 0 3 0 

Showy snailfish 7 
 114 
 18 300 

Pacific sanddab 14 
 1135 
 37 2991 

Speckled sand dab 17 
 134 
 45 353 

BlJtter- sed e 17 
 552 
 45 1455 

English sole 10 
 415 
 26 1094 

Sand Sl) 1 e 32 
 327 
 84 862 

Lar-val flatfish 1 
 0 
 3 0 

DIJnSeness cr-ab 11 
 3918 
 29 10324 


TOTALS 599 
 le.781 1580 44220 


H=2.36 SO=0.68 SR=2.50 J=0.58 

 



STATION:U-1 
Gear-: 8-rr. Tr-awl 
Date: 27 Jan 1985 
Depth: 60.0 ft 
Distance tr-aveled: 722 m 

No. Total No. Per- Wt. Per
Species Captur-ed Wt. (!l) Hectar·e Hectare 

American shad 41 
 192 
 114 532 

Ni!lht smelt 2079 
 2964 
 5759 8211 

Pacific tomc(.d 22 
 263 
 61 729 

Bay pipefish 3 
 2 
 8 6 

8h i nero per·ch 2 
 15 
 6 42 

SP(.tfin sur-fper-ch 5 
 101 
 14 280 

Pacifb: sand lance 1 
 4 
 3 11 

Pacific sta!lhor-n sculpin 7 
 216 
 19 59E: 

Pricklebr-east poacher· 
Speckled sand dab 

21 

15 


84 

--:.? .......

"'o_'L 

58 
42 

233 

643 


Butter- sole 2 
 76 
 6 211 

Sand sole 31 
 1490 
 86 4127 

Dun!leness cr-ab 7 
 1975 
 19 5471 

Cancer· 51r-acilis 2 
 3 
 6 8 


TI)TALS 2238 
 7617 
 6201 21102 


H=O.58 80=0.14 SR=1.69 W=O.15 



STATICIN: U-2 
Gear: 8-m Tr'awl 
Date: 27 Jan 1985 
Depth: 70.0 ft 
Distance traveled: 778 m 

NCI. TClta 1 NC!. Per· Wt. Pel" 
Species CaF'tIJr'ed Wt. (g) Hectar'e Hectar'e 

American shad 12 66 31 170 
Night smelt 2447 2957 6290 7602 
Pacific tomcod 31 495 80 1272 
Bay pi F'efi sh 2 1 5 3 
Shiner perch 4 27 10 69 
Spotfin sur·fperch 10 217 26 558 
Pacific sand lance 22 135 57 347 
Pacific sta5lhC!rn sculpin 1 29 .....;:.. 75 
Cabezon 1 0 3 0 
Pricklebr'east F'oacher' 8 26 21 67 
SF'eckled sanddab 4 64 10 165 
Sa.nd sole 38 3322 98 8540 

TOTALS 2580 7339 6634 18868 

H=0.44 SD=0.10 SR=1.40 J=0.12 

.. 

.. 

• 

., 



STATION:Ij-3 

Gear': 8-m Tr"awl 

Date: 27 ...Ian 1985 

Depth: 80.0 ft 

Distance tr"aveled: 722 m 


No. Total No. Per" Wt. Per" 
Species Captured Wt. (s) Hectare Hectare 

BiSi skate 1 
 53 
 3 147 

American shad 22 
 212 
 61 587 

NiSiht smelt 790 
 1787 
 2188 4950 

Pacific tomcod 88 
 1498 
 244 4150 

Bay pipefish 1 
 1 
 3 3 

Shiner" perch 4 
 31 
 11 86 

Spotfin sUr"fperch 1 
 21 
 3 58 

Pacific sand lance 2 
 9 
 6 25 

Pacific staSihclrn sculpin 6 
 202 
 17 560 

Tubenose poacher" 1 
 4 
 3 11 

Pro i ck 1ebreast poa.cher" 33 
 121 
 91 335 

Speckled sanddab 23 
 300 
 64 831 

Butter" sole 9 
 691 
 25 1914 

EnSilish sole 15 
 477 
 42 1321 

Sand sole 44 
 1408 
 122 3900 

Lar"val flatfish 1 
 0 
 3 0 

DunSieness crab 5 
 1333 
 14 3693 


TOTALS 1046 
 8148 
 2900 22571 


H=1.52 80=0.42 SR=2.30 ...1=0.37 




STATION:U-4 
Gear: 8-m Trawl 
Date: 27 ..Jan 1985 
Depth: 90.0 ft 
Distance tr·ave 1ed: 685 m 

No. TClta 1 
 No. Per Wt. Per· 
Species Captured Wt. ( s ) 
 Hectare Hectare 

SpinY dClsf i sh 1 
 744 
 3 2172 

Bis skate 1 
 32 
 -:0.... 93 

American shad 6 
 51 
 18 149 

Nisht smelt 724 
 1412 
 2114 4123 

Whitebait smelt 7 
 31 
 20 91 

Pacific tomcod 44 
 713 
 128 2082 

Lar·va 1 sroundfish 2 
 0 
 6 0 
Shiner· perch 10 
 68 
 29 199 

Spotfin sur·fperch 13 
 315 
 38 920 

Pacific sand lance 52 
 338 
 152 987 

Pacific stashor·n sculpin 9 
 379 
 26 1107 

Warty pl:lacher· 1 
 --..::;0 3 9 

Tubenose poacher 2 
 6 
 6 18 

Pr- i dd e br·eas t poacher 1 
 1·-'-: 3 5-:0.... 

Pacific sanddab 5 
 718 
 15 2096 

Speck:led sand dab 13 
 159 
 38 464 

Butter sole 4 
 363 
 12 1060 

Enslish sole 9 
 622 
 26 1816 

Sand sole 70 
 2834 
 204 8274 

DIJnseness cra.b 3 
 1359 
 9 3968 


TOTALS 977 
 10165 
 2853 29681 


H=1.65 SD=0.44 SR=2.76 J=0.38 








STATION:U-5 
Gear' : 8-m Tr'aw 1 

Date: 27 Jan 1985 
Depth: 100.0 ft 
Distance traveled: 741 m 

No. 
Species Captured 

SiS skate 1 

Night smelt 91 

Pacific tomcod 112 

Bay pipefish 2 

Shiner perch 10 

Sp.,tfin 50 IJ r f pe r' .: h 6 

Pa.:ific sand 1arlce H:.5 

Pacific stashor'n SCIJlpin 15 

Warty poacher' 1 

TIJbenc.se poacher 2 

Pr i ck 1ebr'east pc.acher 2 

Pacifi.: sanddab 14 

Speckled sand dab 11 

Butter· sole 6 

English sole 33 

Sand sole 73 

Dur.seness cr'ab 2 


TOTALS 546 


H=2.85 80=0.81 SR=2.S4 ...1=0.70 

# 


Tc·tal 
Wt. (11) 

243 

544 


1855 

2 


67 

112 

945 

483 


4 

6 


25 

2137 


134 

190 


1167 

1928 

525 


10367 


No. Per Wt. Per 

Hectare Hectare 


3 656 

246 1468 

302 5007 


5 5 

27 181 

16 302 


445 2551 

40 1304 


3 11 

5 16 

5 67 


38 ,,8 5768 

30 362 

16 513 

89 3150 


197 5204 

5 1417 


1472 27982 


http:TIJbenc.se


STATION:U-6 
Gear-: 8-m Tr-awl 
Date: 27 Jan 1985 
Depth: 115.0 ft 
Distance tr-aveled: 611 m 

Nc•• Tc.ta 1 No. Per- Wt. Pero
Species Capturoed Wt. (9 ) Hectaroe Hectaroe 

Amer-ican shad 1 9 3 29 
LonSfin smelt 1 7 3 23 
Unidentified j uv. smelt 1 2 3 7 
Pacific tomcod 1 5 3 16 
Sh i nero per-ch 7 49 23 160 
Pacific sand lance 8 55 26 180 
Pacifi.: stashor-n sculpin 18 694 59 2272 
Pacific sanddab 5 548 H:. 1794 
Speckled sanddab 5 39 16 128 
Butter- s.:.l €I 4 210 13 687 
EnSlish sole 4 318 13 1041 
Sand s.o 1e 51 1850 167 6056 

TOTALS 106 3786 345 12393 

H=2.51 80=0.72 SR=2.36 J=0.70 

 



APPENDIX C 

DescriptiVl! Su••ary of the Benthic ·lnvertebrates at 
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Appendix Table D1.--Tillamook Bay benthic stations, Survey 1. 

------------------------------------------------------------
Station Date Mean grain Percent Percent 

size silt-clay organics 
(p hi) 

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

TR-1 4 Sep 84 3.111 111.6 1.1 
TR-2 4 Sep B4 3. 1 0.4 1.2 
T-1-1 7 Sep 84 3.111 111.6 1.0 
T-1-2 7 Sep B4 3.0 0.4 1.0 
T-t-3 7 Sep 84 3. 1 1.111 1.1 
T-1-4 7 Sep B4 3. 1 0.8 1.111 
T-1-5 6 Sep 84 3.111 0.3 2.111 
T-1-6 6 Sep B4 3.0 111.7 1.4 
T-2-1 7 Sep 84 2.7 111.7 2.3 
T-2-2 7 Sep B4 2.9 111.2 1.3 
T-2-3 7 Sep 84 3.111 0.2 1.2 
T-2-4 7 Sep 84 3.111 111.5 1.1 
T-2-5 7 Sep 84 3.1 1.3 1.4 
T-2-6 6 Sep 84 3.111 111.5 1.2 
T-3-1 6 Sep 84 3.0 111.5 1.1 
T-3-2 6 Sep 84 3.111 111.4 111.8 
T-3-3 6 Sep 84 3.0 0.3 111.9 
T-3-4 6 Sep 84 3.111 1.3 1.5 
T-3-5 6 Sep 84 3. 1 3.8 2.9 
T-3-6 6 Sep 84 3. 1 0.6 1.4 
TR-3 B Sep 84 3. 1 111.8 111.9 
TR-4 B Sep B4 3. 1 1.0 1.3 

Mean 3.02 111.77 1. 32 

Standard deviation 111.09 0.74 0.49 

------------------------------------------------------------
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-------------------------------------------------------------
Station Date Mean grain Percent Percent 

size silt-clay organics 
(ph i) 

------------------------------------------------------------
TR-1 22 Jan 85 3. 1 1.0 1.1 
TR-2 22 Jan 85 3.2 2.0 1.4 
T-1-1 22 Jan 85 2.8 Ii). 1 1.6 
T-1-2 22 Jan 85 3. 1 1.0 1.2 
T-1-3 22 Jan 85 2.9 121. 1 1.3 
T-1-4 22 Jan 85 3.0 1.0 1.6 
T-i-5 22 Jan 85 2.9 0. 1 1.3 
T-1-6 22 Jan 85 3.0 1.0 1.2 
T-2-1 23 Jan 85 2.7 0. 1 2.0 
T-2-2 23 Jan 85 2.8 0. 1 1.0 
T-2-.3 23 Jan 85 2.8 0. 1 1.3 

,,~T-2-4 L'') Jan 85 3.0 1.0 1.6 
T-2-5 23 Jan 85 2.9 0. 1 1.5 
T-2-6 23 Jan 85 2.9 ill. 1 1.3 
T-3-1 23 Jan 85 3.0 0. 1 1.4 
T-3-2 23 Jan 85 3.0 0. 1 1.2 
T-3-3 23 Jan 85 3.111 1.0 1.6 
T-3-4 23 Jan 
T-3-5 ....J ". Jan 

85 
85 

3. 1 
3. 1 

1.0 
1.0 

1.2 
1.8 

T-3-6 23 Jan 85 3. 1 1.0 1.8 
TR-3 23 Jan 85 2.- 9 0. 1 1.1 

.... ~TR-4 .(..) Jan 85 3.0 1.0 1.6 

Mean 2.97 0.60 1. 41 

Standard deviation 0.13 0.55 0.26 

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

Appendix Table D2.--Tillamook Bay benthic stations, Survey 2. 
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Appendix Table D3.--Depoe Bay benthic stations, Survey 1. 

Station Date Mean grain Percent Percent 
size silt-clay organics 
(phi) 

DR-l 17 Oct 84 3. 1 11J. 1 1.3 
D-l 17 Oct 84 3.1 0.5 0.9 
D-2 17 Oct 84 3. 1 0.5 0.9 

Mean 3. 10 0.37 1. 03 

Standard deviation IiL00 0.23 0.23 

Appendix Table D4.--Depoe Bay benthic stations, Survey 2. 

Station Date Mean grain Percent Percent 
size silt-clay organics 
(ph i ) 

DR-l 24 Jan 85 3. 1 1.0 1.4 
D-1 24 Jan 85 3.3 2.0 1.5 
D-2 24 Jan 85 3.4 2.0 1.5 

Mean 3.27 1. 67 1. 47 

Standard deviation 0. 15 0.58 0.06 
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------------------------------------------------------------
Station Date Mean grain Percent Percent 

size silt-clay organics 
(p hi) 

------------------------------.~---------------------- -------

SR-l ')
L Oct 84 3.0 0.2 0.7

5-1-1 2 Oct 84 3.111 111. 1 1.0 
5-1-2 2 Oct 84 3.111 0. 1 0.8 
S-1-3 ') 

"- Oct 84 3.0 111.3 0,8 
5-1-4 2 Oct 84 3.0 111.3 111.8 
5-2-1 	 'i

"- Oct 84 2,4 0.2 0.6 
5-2-2 '") 

L Oct 84 '1 ~
L. ••) 0. 1 0.5

5-2-3 2 Oct 84 2.4 0.2 0.6 
S-2-4 2 Oct 84 2.4 0.3 0.6 
S-3-1 2 Oct 84 2.8 0.4 0.9 
S-3-2 '1

L Oct 84 3.0 0.2 0.B
S-3-3 	 'J 

"- Oct 84 3.0 111. 1 0.9 
S-3-4 	 '1

"- Oct 84 2.6 0.4 0.5 
SR-2 ')

<- Oct 84 2.9 0.3 0.8 

Mean 	 2.77 111.23 0.74 

Standard deviation 111.28 0. 11 0.16 

Appendix Table D5.--Siuslaw River benthic stations, Survey 1. 
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------------------------------------------------------------
Station Date Mean grain Percent Percent 

size silt-clay organics 
(ph i) 

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

SR-l 28 Jan 85 3. 1 1.0 0.9 
5-1-1 28 Jan 85 '7 '")

.j. L 1.0 1.1 
S-1-2 28 Jan 85 3.0 1.0 0.8 
5-1-3 28 Jan 85 3. 1 2.0 0.9 
S-1-4 28 Jan 85 2.9 1.0 0.8 
S-2-1 28 Jan 85 2.5 0. 1 0.6 
s-~-L 'i L 28 Jan 85 2.7 ". 1 0.7
8-2-3 28 Jan 85 2.8 0. 1 0.9 
S-2-4 28 Jan 85 2.7 0. 1 0.5 
S-3-1 25 Jan 85 2.9 0. 1 1.7 
S-3-2 28 Jan 85 3.0 1.0 0.9 
5-3-3 28 Jan 85 3. 1 1.0 0.8 
5-3-4 28 Jan 85 2.7 1.0 0.9 
SR-2 28 Jan 85 2.6 ftL 1 0.7 

Mean 2.88 0.69 0.87 

Standard deviation 0.22 0.59 0.28 

Appendix Table D6.--Siuslaw River benthic stations, Survey 2. 
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------------------------------------------------------------Station Date Mean grain Percent Percent 
size silt-clay organics 
(p hi ) 

------------------------------------------------------------
UR-l 30 Sep 84 3. 1 1.4 1.0 
UR-2 3111 Sep 84 3. 1 1.1 1.3 
UR-3 30 Sep 84 3. 1 0.9 1.2 
U-i-l 26 Sep 84 3.111 111.7 1.3 
U-1-2 26 Sep 84 3.0 0.7 1.5 
U-1-3 26 Sep 84 3. 1 1.4 1.3 
U-1-4 26 Sep 84 3.4 6.3 1.5 
U-1-5 26 Sep 84 3.0 1.3 1.6 
U-1-6 
U-2-1 

26 
28 

Sep 
Sep 

84 
84 

3. 1 
2, 1 

2.9 
o• ")<

1.9 
0.7 

U-2-2 28 Sep 84 ,., '1
L.L 111. 1 0.8 

U-2-3 28 Sep 84 2. 1 0.5 1.1 
U-2-4 28 Sep 84 2.111 13.4 1.5 
U-2-5 28 Sep 84 2.2 111.8 1.3 
U-2-6 28 Sep 84 2.3 111.7 1.0 
U-3-1 27 Sep 84 3.111 0.6 0.9 
U-3-2 27 Sep 84 3.111 1.1 1.3 
U-3-3 27 Sep 94 3.111 0.3 1.2 
U-3-4 28 Sep 84 3.4 8.7 1.4 
U-3-5 28 Sep 84 3.0 0.8 1.1 
U-3-6 28 Sep 84 3.0 1.3 1.2 
UR-4 28 Sep 84 2.8 0.4 0.8 
UR-5 28 Sep 84 3.0 0.4 0.9 
UR-6 28 Sep 84 3.0 0.9 1.0 

Mean 2.83 1. 41 1. 20 


Standard deviation 0.42 1. 99 0.29 


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

., 


Appendix Table D7.--Umpoua River benthic stations, Survey 1. 
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Appendix Table DB.--Umpqua River benthic stations, Survey 2. 

------------------------------------------------------------
Station Date Mean grain Percent Percent 

size silt-clay organics 
(phil 

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

UR-1 25 Jan B5 3. 1 2.111 1.1 
UR-2 25 Jan 85 3.2 3.111 1.4 
UR-3 25 Jan 85 3.1 3.111 1.5 
U-1-1 25 Jan B5 2.9 1.111 1.5 
U-1-2 25 Jan 85 3. 1 3.111 1.4 
U-1-3 25 Jan 85 3.0 1.0 1.2 
U-1-4 25 Jan B5 3.2 4.111 1.3 
U-1-5 25 Jan 85 3.3 7.0 2.2 
U-I-6 25 Jan 85 2.9 1.0 1.4 
U-2-1 25 Jan 85 2" .L 0.1 0.6
U-2-2 25 Jan 85 2.4 111. 1 0.7 
U-2-3 25 Jan 85 2.3 0. 1 111.4 
U-2-4 26 Jan 85 2. III 111. 1 Ill. 7 
U-2-5 26 Jan 85 2.111 0. 1 111.8 
U-2-6 26 Jan 85 2.0 111.1 111.7 
U-3-1 26 Jan 85 3.0 1.111 1.1 
U-3-2 26 Jan 85 3.1 2.111 1.0 
U-3-3 26 Jan 85 3. 1 2.0 1.3 
U-3-4 26 Jan 85 3. 1 2.111 1.2 
U-3-5 26 Jan 85 3. 1 2.13 1.3 
U-3-6 26 Jan 85 3.13 2.111 1.4 
UR-4 27 Jan 85 2.9 2.0 1.0 
UR-5 27 Jan 85 3. 1 1.0 1.3 
UR-6 27 Jan 85 3. 1 2.111 1.3 

Mean 2.84 1.73 1. 16 

Standard deviation 0.43 1. 57 lit. 38 

--------~---------------------------------------------------
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TAXA CAPTURED IN BOX CORES 

Cnidaria 
Anthozoa 
Scyphozoa 

Ctenophora 

Platyhelminthes 
Turbellaria 

Nemertinea 

Nematoda 

Annelida 
Polychaeta 

Orbiniidae 
~~ltQ!£QlQ~lQ! ~yg~tt~n!i! (Johnson 1910) 
~~~n~[~! YQ£~Q~t~ Hartman 1957 
En~tQ f~ti~ Kingberg 1866 
§£QiQ~lQ! ~[mi9~[ (Muller 1776) 

Paraonidae 
a[~£!rt~2 !y~£!£! (Elaison 192a) 
E~[~QQgtt~ ~t~t~~[!Q£ni! (Hartman 1961) 

Spionidae 
tl!nY!~iQ £i[[!i~[! (Wiren 1883) 
EQt~gQ[! spp. 

E[iQQQ§~!Q ~!QQ!t! Ehlers 1901 

EY9Q§~iQ £!liiQ[ni£~ Hartman 1936 

§£Ql~l~~i! iQliQ§! (Audouin and Milne-Edwards 1883) 

§~iQ iili£Q[ni§ Muller 1776 

§~~QQn~Qg§ ~g[~gtg~Q[ym Pettibone 1962 

§giQQn~n~! RQmRY~ (Claparede 1870) 


Megelonidae 
tl~g~lQQ! n![tm~n~~ Jones 1978 (?) 
~~9gtQn! §!££Yl~t! Hartman 1961 
~gQ.g!.Qn~ spp. 

Cirratulidae 
~n~~tQ~Qng !~tQ§~ Malmgren 1867 
Cirratulidae sp. A 

Capitellidae 
~!~it~!!~ £!Qit~t~ (Fabricius 1780) 
tl~t~[Qm!§tY! iiliiQ[mi! (Claparede 1864) 
~~~~[Qm~!~Y! spp. 
~QtQffi~!tY! lin~!tY§ Claparede 1870 
~QtQ!!!~!t!:!! spp. 

Maldanidae 
a~iQ~n~lt2 [!:!Q[Q£iQ£t~ (Johnson 1901) 
Maldanidae (unidentified) 

Opheliidae 
B[ffi2nrti! ~[~yi§ Moore 1906 
~Y~QnY§ ~~lti~!!!!i (Hartman 1938) 

E-l 
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QQD!li! liID!£in! (Rathke 1843) 

QgD!li! n. SPa 


QgD!li! spp. 

Scalibregmidae 

§£!l~~[~gID! ~nfl!tMm Rathke 1843 
Phyll odoci dae 

BU!!t!Q~§ g[Q!ul!nQ~£! (Oersted 1843) 
BU!!t!Q!§ U![tm!n!~ (Blake and Walton 1977) 
Bn!!t~g!§ IDMlt!2!2!11!t! Kravitz and Jones 1979 
Bn!!UQ~§ spp. 
~t!QU~ £!i!iQ[Ui£! Hartman 1936 
~t!QU~ i!M£U!ie! Kravitz and Jones 1979 
~t~Qn! lQng! (Fabricius 1780) 
g!QU! spp. 
~~i~i!~ ~![!Q!§ (Linnaeus 1767) 
E~[~n~!t!Q!§ 2Qi~UQ~Q!§ (Moore 1909) 
E~[~U~~t!Q!§ spp. 
Phyllodocidae (unidentified) 

Polynoidae 
tl~iQ§lQU! ~[!Y!§!tQ~~ Kinberg 1855 
tl!lQ§lQ!.1~ spp. 
b!2!QQ!.1Qty§ spp. 
Pol ynoidae spp. (juveni les) 

Sigalionidae 
EUQ1Q! ID!UMt! (Fabricius 1780) 
§tU!U!i!!§ t![t!~gi!~[! Moore 1910 
In!i~u~§§! §2~UQ§! (Hartman 1939) 

Chrysopetalidae 
e~l!~UQtM§ Q~ll~§ (Johnson 1897) 

Hesionidae 
Hesionidae Spa A 
Hesionidae Spa B 
EQg~[t!Q2§!~ ~[~y~g~lg! (Hartman-Schroeder 1959) 

Syllidae 
~[!U!! spp. 
~MHlU.~ spp. 
§t[!2tQ~lll!~ spp. 

§~il!§ ~lQUg!t! (Johnson 1901) 

§lil!§ f!§£~!t! Malmgren 1867 (?) 

§llU.~ spp. 

I[~g~UQEYlliE spp. 

Nereidae 
~n!!lQu![!i~ £~£iY[M~ (Harrington 1897) 

~![~~~ spp. 

el~tY!.1![!~i ~~£~!.1~l~£Yl~t! (Baird 1863) 


Glyceridae 
§l~£![! £~git~t~ Oersted 1943 
§l~£![~ £Q!.1YQlyt! Keferstein 1862 
~ll£![~ t!!.1Yi~ Hartman 1944 
Hl£![! spp. (juveniles) 

Goniadidae 
§lY£~!.1Q~ ~[IDig~[! Moore 1911 
§ll£~!.1g! gi£t! Berkeley 1927 
§QU!!Q! m!~Yl!t! Oersted 1843 

Nephtyidae 

E-2 
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~~gbiY§ £2~f2 (Fabricius 1780) 
~~gbiY§ f~~£Qi~~§ Hartman 1938 
~~gbiY§ f§ll£Q[Qi~Q§iE Hartman 1938 
~~QbiY§ !QD9Q§~!Q§~ Oersted 1843 
~~gb!y§ spp. 

Dnuphidae 
QiQQ21[2 Q[n21~ Moore 1911 
Qrr~Qrri§ ~l~g~n§ (Johnson 1901) 
Qrr~Qbi§ (~Q!b[i~)i[i~~§£~n§ (Johnson 1901) 

Lumbrineridae 
bM~~[in~[i§ ~i£i[[~1§ Treadwell 1929 
bMmQcin~[i§ £~lifQ[nt§Q§i§ Hartman 1944 
bM~Qcirr~[i§ 1~1C~i!!i Audouin and Milne-Edwards 1843 
bM~Qcin§ci§ spp. 

Oweniidae 
~~[iQ£b§!~ u§§ci Malmgren 1867 
Q~§rri~ tM§itQ[mi§ delle Chiaje 1841 

AlRpharetidae 

amQU~[§1§ ~£~iit[Qn§ (Grube 1860) 

e!!!QU~c§t§ spp. 


Terebellidae 

em~§~Q§ Q£fiq§n1~!i§ Hartman 1944 


Archiannelida 


Mollusca 
Gastropoda 

Mesogastropoda 
Lacunidae 

b~£~Q~ m~[mQC~te Dall 1919 
Skeneopsidae 

§k§Q~QQ~i§ sp. 
Vitrinellidae 

h§QtQ9.Y[~ Spa 

Epitoniidae 
~QitQniMm in~i~nQ[Mm (Carpenter 1864) 

Neogastropoda 
Thaididae 

~!:!£~ll§ sp. 
Columbellidae 

~it[§!!~ 9.QM!qii (Carpenter 1856) 
Nassaridae 

~~§§~[iM~ tQ§§~tM§ (Gould 1850) 
~~§§~CiY§ m§nqi£M§ (Gould 1850) 

Olividae 
Q! y~!!~ Q~~t £~ Marrat 1971 
Q! Y§l!~ QiQ! £212 (Sowerby 1825) 
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Turridae 
~!!'Q.g§n!!. spp. 

Opistobranchia 
Pyramidellidae 

Q!!Q~tQ!!!~!!' spp. 
Cephalaspidae 

Aglajidae 
Bgl~i~ !!~Q~g!!g~ (Bergh 1894) 

Scaphandridae 
~Yl~£n~!!. !!.ttQn2~ (Carpenter 1864) 

Thecosomata (Pteropoda) 
Limacinidae 

k!.!!!!!.(;.~~!!. sp. 
Nudibranchia 

Pelecypoda 
Nuculanidae 

YQ1!!~!!. ~£!.§§!:![!!.t!!. (Dail 1887) 
Mytilidae 

~Yt~l!:!~ spp. (juveniles) 
~Q!!~Q!!:!§ spp. 

Montacutidae 
Q[~U§H!!. sp. 

Carditidae 
~Y£!Q£~r:Q~£ spp. 

Cardiidae 
~!lnQ(;.~[!!~!:!m n!:!tt~ll (Conrad 1883) 

Thyasiridae 
B~~nQ~§!'!!~ 2~[r~£!!.t~ (Carpenter 1864) 

Tellinidae 
Hl£Q!!!!!' §l~!!!!t!!. Dunnill and Coan 1968 
H!!'£Q!!!!!' ~~~~n§~ Carpenter 1864 
tl~£Q!!!~ spp. 
I~llln~ ~QQ~g~n§!.§ Hinds 1845 
I~!l~Q.!!' !!!QQ~~tl (Carpenter 1864) 
I~!!ln!!. n!:!£!:!!Ql!!~§ (Reeve 1854) 

Solenidae 
§lllg!:!!!. Q~t!:!!~ (Dixon 1789) 
§l!L9!:!~ 21Q~t! Hertlein 1961 
§Ql~n ~l£~rl!:!§ Gould 1850 

Pandoridae 
E~nQQ[~ Q!:!n£t~t!!. Conrad 1837 
E~nQQ[§! spp. 


Scaphopoda 

Polyplacophora 


Arthropoda 
Pycnogonidea 

e£n~!L~ g[!!.£!.!l~~~ (Cole 1904) 
Pycnogonidea (unidentified) 

Crustacea 
Ostracoda 

Ostracoda sp. A 

• 
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Copepoda 
Harpacticoida 
Caligoida 

Mysidacea 
Mysidae 

B£~QthQmY§ § ~!~i§i Banner 1948 
B~!QthQmy~ ~ m!~[QQ~i§ (Tattersall 1932) 
B[~h!~Qmy~ § g[~~Qitltii Czerniavsky 1882 
~~Qmy~t§ t!~i!t~n§i§ Ortmann 1908 

Cumacea 
CQlurostylidae 

Bn£ht~Q~~r~§ Q££iQ~nt!lt~ (CaIman 1912) 
Diastylidae 


Qi!§tyli§ !l!§t~n§i§ CaIman 1912 

!h!§b:1Ui sp. 

Qi!§tylQQ§~§ Q!~§Qn! Smith 1880 

Qi!§!Y1QQ§!§ t~nYi§ Zimmer 1936 

Qi!§!ylQQ§!§ Spa A 

Qt!§tylQQ§i§ spp. 


Lampropidae 

tl~mil!ffiQrQQ§ ~!liiQ[ni~! Zimmer 1936 


Leuconidae 

b~Y~Qrr §~~rr!§!~! Given 1961 


Nannastacidae 

~!mQlgQ§i§ Spa 

~Ym~ll! Y~lg![i§ Hart 1930 


Isopoda 
Isopoda Spa A 
Isopoda sp. B 

Anthuridae 
~!liQQh!§m! g~m!n!t! Menzies and Barnard 1959 

Idoteidae 
~QQ!g! §~~littQ[!l!§ Menzies and Barnard 1959 
I!;!!2!g! spp. 
§yrri~Qtg! gt~~§Qi~! Owen 1939 
§YD.!QQ!g! spp. 

Janiridae 

!!ni[QQ§i§ tin~!i~i Richardson 1904 

l!D.!rQQ§!,,§ spp. 


Munnidae 
~YnnQgQniYffi ~!lQcQn~n§§ George and Stromberg 1966 

Spaeromatidae 
~!thY~QQ~! ~!ltQn!§ Menzies and Barnard 1959 
§nQ[iffiQ~Qb!~cQm! l~tg! Menzies 1954 
§nQ[imQ§Qh!~rQm! nQ~lgi Menzies 1954 
§nQrimQ§Qh!~[Qm! Q[~gQngn§t§ (Dana 1854-1855) 

Amphipoda 
Ampeliscidae 


BmQ~li§~! !g!§§i~i (Judd 1896) 

BmQ~li§£! m!£rQ£~Qh!l! Liljebor~ 1851 

BmQgUg! spp. 


Ampithoidae 

B!!!QUhQ~ spp. 


Atylidae 

Btyly§ triQ~n~ (Alderman 1936) 
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Corophiidae 
~Q[Q~Q ~~ ~~l~QQt~ Stimpson 1857 
~Q[QRb ~~ §Rtni~Qcn~ Stimpson 1857 
~Q[QgQ ~~ ~£Q~C~~i£~~ Costa 1857 
~Q[QQ.Q ~I!! spp. 

Gammaridae 
Gammarid (unidentified) 
Bnl~Qg~!I!!~[Y§ Q.yg~tt~n~l~ (Dana 1853) 
~Qg~I!!I!!~[Y§ ~QQt~[Yi£QlY§ (Stimpson 1857) 
~~g~l~[QRY~ lQngil!!g[~§ Schellenberg 1925 
~~lit~ Q~~Qi~Q~~~ Barnard 1962 

Haustoriidae 
~Qh~~§tQCiY§ ~§tY~[iY§ Bosworth 1973 
~Qn~y§tQ[iy§ §~~~~[i Bosworth 1973 
~QQ~y~tQ[iY§ §~Q£ill~~ Barnard 1962 
~Qn~Y2tQ[iY§ ~~§ningtQni~nY§ (Thorsteinson 1941) 
~Qn~y§tQ[iY§ spp. 

Hyalidae 
BllQ[£Q~2t~§ ~ng~2tY2 Dana 1854 

Isaeidae 
BQ[Qi~g§ £Q1YI!!~l~! Walker 1898 

~Q§[i~nQU§ sp. 

EQQti§ ~~£iQ§[n~~i Conlan 1983 

tQQti2 Q.~[Yi~Qn2 Conlan 1983 


Ischyroceridae 
!2£n~CQ£~CY2 spp. 
~~22~ spp. 

Lysianassidae 
enQn~~ ~~Q~Y§ Hurley 1963 
e!lQnH sp. 
tliRgQI!!~QQQ g§nti£~l~tY§ (Bate 1857) 

E§~I!!I!!QQY~ lQQgi!§CY§ Jarret and Bousfield 1982 


Oedicerotidae 
tlQnQ£ylQQ§~ §12.ini12.§§ Mills 1962 
§Yn£h~liQiYm §nQ§m~t§[i Mills 1962 
~§§t~QQQill~ £~~£Yle (Bate 1857) 

Phoxocephalidae 
EQ~iRn~l~§ m~iQ[ (Barnard 1960) 
EQ~iQ.n~lY2 Q~tY§i~~Q§ (Barnard 1960) 
EQ~iQ.h~lY2 §Q.iQQ§Y§ (Barnard 1960) 
EQ~iRh~lY§ spp. (juveniles) 
tl~nQi~Y1QQ.hQ~~§ gglggi (Giles 1890) 
Bn!Q.Q~YQiY§ ~b[QQiY§ (Barnard 1960) 
Bn~Q.Q~Yniyg ~~bQY~~ (Barnard 1960) 
BU~~Q~YniY~ ngt~[Q~yg~tQ~tY§ (Barnard 1960) 
8h~Q.Q~~Qi~2 tCi~~~l~tY~ (Barnard 1954) 
Bh~~Q~YQ~~g ~igitggY2 (Barnard 1971) 
BngQ.Q!~Q~Y§ spp. 

Pleustidae 
E~[~Rl§~§l€§ Q~n Barnard 1969 

Tironidae 
IicQn ~iQ£gll~t~ Barnard 1962 
HCQ!} spp. 

Talitridae 

.. I 

I 
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Hyperiidae 
tly~g[Q~U~ ~~g~a~[i~~ (Kroyer 1838) 

Caprellidae 
Natantia 

Shrimp larvae 
Shrimp (unidentified) 

Crangonidae 
~[~ngQn 2i~Et~n§i~ Lockington 1887 
~[2nqQn f[2n~i~£Q[~m Stimpson 1856 
~i~~Q~[2nqQn ~tyii[Q~t[ia (Holmes 1900) 

Reptantia 
Crab larvae (zoeae) 
Crab larvae (megalops) 

Callianassidae 
~2ili~n~aa~ £~iifQ[ni!n§i§ Dana 1854 

Paguridae 
E~9.~[I4~ spp .. 

Pinnotheridae 
Einni1i~ spp. 

Porcellanidae 
Hippolytidae 

~~~lQa Q~aiQl~a (Kroyer 1841) 
Majidae 

E~g~tti2 g[2£iii§ Dana 1854 
Cancridae 

~2n~~[ g[2£ili~ Dana 1852 
~2n£~[ m~gi~t![ Dana 1852 
~~n~![ Q[!qQn~nai~ (Dana 1852) 
~2n~~[ spp. (megalops) 

Grapsidae 
t!!!!!ig[!!e.§14a sp. 

Sipuncula 

Phoronida 

Echinodermata 
Ophiuroidea 

emQ.tliQ!h~ spp. 
Echinoidea 

Q~nQ[~at~[ ~~£~nt[!~~§ (Eschscholtz 1831) 
Holothuroidea 

Unidentified sea cucumber 
E2[2£~I4Qin~ ~nil!n§i§ (J. Huller 1850) 

Chaetognatha 

Chordata 
Urochordata 

Ascidiacea 
Vertebrata 

Osteichthyes 
Unidentified fish larvae 
Ea~tti£tlttlYa ~!li!nQ§ti~t14a (larvae) 
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TAXA CAPTURED BY TRAWL 


Common Name 

SpIny dogfish 
Bll~ skate 
Spotted ratfish 
Pacific herring 
American shad 
Northern a.nchovy 
Whitebait smelt 
Night smelt 
Longfin smelt 
Unid. juvenile smelt 
Pacific tomcod 
Larval groundfish 
King-of-the-salmon 
Tube-snout 
Bay pipefish 
Shiner perch 
Striped seaperch 
Spotfin surfperch 
Saddleback gunnel 
Wolf-eel 
Pacific sand lance 
Black rockfish 
UnIdentified rockfish 
Kelp greenling 
Lingcod 
Red Irish lord 
Pacific staghorn sculpIn 
eabezon 
Warty poacher 
Tubenose poacher 
Pricklebreast poacher 
Slipskin snailfish 
Showy snailfish 
Unidentified snailfish 
Pacific sand dab 
Speckled sanddab 
Petrale sale 
Butter sale 
Slender sole 
Dover sale 
English sole 
Starry flounder 
C-O sale 
Sand sole 
Larval flatfish 
Dungeness cra.b 
Oregon crab 
Red rock crab 
~~!:!~~[ g[~~ili§ 
~SlDf;~[ ~n~!:!!:!~[i 

Scientific Name 

§g~~l~§ ~~~!:!!bi~§ 

B~i~ giQQ!;!'!1{!!2 

Hyg[Ql~gg§ fQlli~i 


Gl~Q~~ b~[g!:!g~§ Q211~§i 


BIQ§~ §~QiQi§§im~ 

;!]g[~~li§ !!)Q[Q~li 


ellQ2!!)~[g§ glQ!:!g~!~§ 


§Qi!:i!:!fbH§ §!~!:k§i 

§Qi[iQfb~§ !b~l~i£b!bt§ 

Osmeridae 
~if;[Q9~Qg2 Q[Qlii!!)~§ 
Gadidae 
Ir~£biQ!~[Y§ ~l!iY~li§ 
e~lQ[bY!:!fbg2 fl~YiQg§ 
§Y!:!9!:!~!bH§ l~Q!Q[bY!:!fb~§ 
~zill~!Q9~§!~!: ~gg[~g2!~ 
~m~iQ!Q~~ l~!~!:£li§ 
~YQ~!:Q!:Q§gQg!] ~!:!21~ 


Ebgli§ Q[!:!~!£ 


BD2[[hifh!by§ Qf§1!2!g§ 

BmillQQt!~2 b~li~Q!~!Y§ 
§g~~§!g§ mg!2DQQ§ 
Scorpaenidae 
~§li~gr~!!)!!)Q§ Qgf2g[~!!)!!)~§ 
QQbigQg!] ~lQng£!~§ 
H§!!)!!gQiQQ!g§ bgmi!gQiQQ!H§ 
b~Q!Q£Qi!Y§ ~rm~!~§ 
§fQ[Q~gn!fh!hY§ ill~[illQ[~!~§ 
Qf~!!~ Y~[rYfQ§~ 
E2!1~§iD~ ~~r~~!~ 
§i~ll~[!D~ ~YQ§!~[D~ 
bHl~[i§ f!4f~!:!§i§ 
biQ2!:i§ Q~l£hg!lg§ 
Cyclopteridae 
~!!b~[if;h!hy§ §Q[Q!Q!4§ 
~i!b~[i£b!hY2 §!ig!!)2~H§ 
SQQ§gi!~ jQ[Q~!]i 
!§QQ§~!!~ i§Ql~Q!§ 
bYQQ§~i!~ ~~il!~ 
~if[Q2!g~!42 Q~fifi£~§ 
E~[QQn!:Y§ yg!ylY§ 
El~ii£b!by~ §!~ll~i~§ 
El~!4[QQ!f;b!by§ £Q~DQ§H§ 
E2~!iifb!by~ ill~l~QQ§!i£!Y§ 
Pleuronectidae 
~~Q£g[ !!!~gi§i~[ 


~£!:!f;~[ Q[~gQQ~D§i2 


G~Qfg[ QrQQ~£i!4§ 


~~Q£g[ g[~£ili~ 


~~Df;§r Q[~QD~[i 


"'I 
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~~U£~[ sp. (unid,) Cancrldae 
Purple shore crab Hgmigr~H§~§ Q~g~§ 


E~ggHi~ !:i!;Dii E!:!gg!U~ [i£D!i 

Kelp crab E!:!g~t!!~ H[QQ!:!£t~ 

Bay shrimp ~[~ng9n f[~n~i§fQ[!:!m 

Smooth shrimp hi§§Q£[~D9QD §tyli[Q§iri§ 

Northern crangon ~r~DgQD ~l~§kgD§i§ 

Unid. ~[~ngQn shrimp Crangonidae 
Ghost shrimp ~~lli~Qe§§~ £~lifQ[nign§i§ 

Sand dollar QgnQ[~§tgr g~£gntri£~§ 

Ochre star Eij~§!~r g£br~£g!:!§ 

Blood star Hgnri!;!~ 19:!i!:!§£!:!l~ 

Purple sea urchin §trgngy19!;gntr9i!:!§ Q!:!rQ!:!r~t!:!§ 

~~§§~ri~§ £Q§§~tt~ ~~§§~ri!:!§ fQ2§~!t~ 

Qli:!~H~ spp. Qliygll~ spp, 
Scallop ~l:!~lIDY§ sp. 
Sea. anemone ~§!r:iQi!:!ID sp. 
Hermit crab Pa.gur i dae 
Squid hQH9Q spp. 
Octopus Q£i9f!!:!§ QQfl~iDg 
Unidentified fish 
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