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FOREWORD 

Substantially increased petroleum tanker traffic and refining 
operations are anticipated in the region of northern Puget Sound and the 
Strait of Juan de Fuca as Alaskan crude oil production increases and as 
pipeline deliveries of crude from Canada to the region are terminated. 
This increased transport and refining activity will increase the opportu­
nities for spills and leaks of crude oil and refined products into the 
marine environment. Recognizing the need for environmental information in 
the region, the U.S. Environmental Protection Agency has supported the 
Puget Sound Energy-Related Project under which studies involving biological 
characterizations, physical oceanography, trajectory modeling, pollutant 
monitoring, and fate and effects of oil have been implemented. This report 
has been administered by NOAA's Marine Ecosystems Analysis (MESA) Puget 
Sound Project office. A major part of the Project has involved a variety 
of biological studies intended to provide information on the character­
istics of biological communities at risk to oil pollution in the region. 
This report presents the results of a two year field study of intertidal 
and shallow subtidal communities found at ten sites representative of 
common shoreline habitats along the Strait of Juan de Fuca. This study was 
conducted in consultation with representatives of the Washington State 
Department of Ecology. 
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ABSTRACT 

Because of the threat of oil pollution from large scale oil shipment 
through the Strait of Juan de Fuca, this study was undertaken to document 
the pre-pollution communities in the shallow water zones along the Washing­
ton coast of the Strait of Juan de Fuca. The study objectives were to 
adequately describe the distribution, abundance, seasonal variations and 
annual variation of the intertidal and shallow subtidal benthos of this 
coastal area. 

During the first year ten sites, representative of the range of 
habitats present, were sampled quarterly. Stratified random replicates 
were collected at each area. Strata used were high (+6'), mid (+3'), 
low (+O') intertidal and -5 m and -10 m. Distribution sampling at inter­
mediate strata was conducted once. During the second year seven of the 
same sites were again sampled quarterly in the intertidal, while the 
remaining three intertidal sites and all subtidal strata were sampled once. 

Over 1,000 different plant and animal species were collected during 
these two years, 176 of which had not previously been recorded in standard 
taxonomic keys for our region. The dominant groups were algae, molluscs, 
polychaete annelids, and crustaceans. In the intertidal, rock habitats 
were the richest in terms of number of species, density, and biomass (and 
probably productivity), followed by cobble, protected soft sediment, 
exposed sand, and exposed gravel habitats. Species richness values ranged 
from 177.5 (Tongue Pt. +O') to 1 (Dungeness Spit +6'); diversity 3.24 
(North Beach Cobble +O') to 0.17 (Dungeness Spit +6'); density 56,874/m2 
(Jamestown +6') to 44/m2 (Twin Rivers +6'); biomass 11,375 g/m2 (Pillar 
Pt. +O') to < 2 g/m2 (Dungeness +6'). Strong intertidal vertical zonation 
was found at all but the most exposed gravel and sand sites. Subtidal 
study sites were consistently rich. Community comparisons of the areas 
and levels sampled during this study validated the type habitat approach 
and the selection of strata to be sampled. Patchiness of organisms in the 
communities sampled generally obscured seasonal patterns in populations of 
component species. However, summed over all levels and areas, summer was 
most often the peak for species richness, abundance, and biomass and 
winter most often the low. Year to year community similarity was high in 
the rock, cobble, and protected soft sediment areas. 

An important generalization from this mass of data stood out. The 
rich, complex, productive communities are to be found in rock and protected 
soft-sediment sites. These connnunities were the least variable over time 
and are the most vulnerable to long term damage from an oil spill. These 
data will be useful in assessment of damage from an oil spill, especially 
the measures of community similarity, species richness, and diversity, 
since the values of these parameters change with oil pollution effects. In 
addition these data should have broad use in coastal zone management 
decisions. 
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SECTION I 

INTRODUCTION 

This report presents the second year results of an intertidal and 
shallow subtidal benthic sampling program at ten sites along the Washington 
State coast of the Strait of Juan de Fuca. The purpose of this program 
was to provide a quantitative characterization of the marine, shallow-water, 
bottom communities of the Strait. 

In the past five years the greater Puget Sound region has seen a 
dramatic increase in marine crude and refined oil transport with the 
replacement of overland pipeline transport by large tanker transport. The 
possibility of Alaskan crude oil transshipment through this region to the 
Midwest means additional increases are possible in the near future. This 
tanker traffic increase also increases the risk of catastrophic and chronic 
oil pollution of the marine environment in this region. 

Previous to 1974 virtually no quantitative data existed on the inter­
tidal and shallow subtidal benthos of this region. The seriousness of 
this absence of information was two-fold. First the communities of these 
organisms have great recreational, ecological, and economic importance. 
This is especially true for the greater Puget Sound region. Hundreds of 
thousands of people live on or very near the shore and make use of its 
varied recreational activities from yachting to clam digging. These same 
areas are also highly productive of eelgrass and macro-algae, plants which 
are responsible for a very large percentage of greater Puget Sound primary 
production. After the economic importance of recreational uses of these 
connnunities, there is a large direct economic value based on commercial 
fisheries. Virtually all juvenile salmonids are dependent on intertidal 
and shallow water communities for food. These communities are also highly 
productive of commercial bottom fish and of shellfish. 

The second reason an absence of quantitative data on the intertidal 
and shallow subtidal benthic communities of this region was so serious 
is the widely documented high susceptibility of these communities to 
damage from spilled oil (National Academy of Sciences, 1975; Malins, 1977; 
Wolfe, 1978). Put simply much or most oil floats and in the virtually 
closed greater Puget Sound basin most floating oil will come ashore (Oil 
.2!!_ Puget Sound, 1972). 

To respond to this oil pollution threat, in 1974 the Washington State 
Department of Ecology initiated field work for their Oil Baseline Studies. 
This work was largely confined to the San Juan Islands and the Rosario 
Strait mainland areas. In 1976 the federal government initiated field 
sampling along the Strait of Juan de Fuca under the EPA's Puget Sound 
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Energy-Related Research Project administered through NOAA's Marine 
Ecosystem Analysis Puget Sound Project office. This project was designed 
to identify the potential ecological consequences of increased petroleum 
transport and transfer activities anticipated for the greater Puget Sound 
region. 

First year research components of the study reported on previously 
(Nyblade, 1978) consisted of defining the habitat types present along the 
Strait of Juan de Fuca, largely according to substratum/exposure, selec­
tion of ten sites along the length of the Strait representative of these 
habitat types, and quarterly determination of the vertical distribution of 
the organisms found at each. 

In order to verify and amplify trends observed the first year and to 
document natural year to year variation, a second year of sampling was 
undertaken. Second year sampling consisted of continued quarterly 
determination of community composition at seven sites in the intertidal 
and annually at three sites intertidally and all sites subtidally. These 
components have permitted documentation of both seasonal and annual 
changes in the communities sampled. 

This information is critical: to develop an understanding of the 
biology of the shallow water marine comm.unities of this region, to 
evaluate the regional ecological importance of the various habitats, to 
determine the economic value of the various types of communities, and to 
enable any careful assessment of the impact of man's activities along the 
Strait, especially in assessing damage to this environment from oil 
pollution. Also, uses of this data base may very well invol,7e activities 
quite unrelated to oil pollution, eg. damage from other pollutants, 
tideland utilization, siting studies--informed coastal zone management. 
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SECTION II 

CONCLUSIONS 

With the completion of this two year program of sampling along 
Washington's coast of the Strait of Juan de Fuca, a quantitative data set 
on the composition of the Strait's intertidal and shallow subtidal marine 
benthic communities has been established prior to any major perturbation 
such as a large oil spill from a tanker or submarine pipeline. 

Exposed intertidal sand and gravel habitats contained relatively 
sparse, simple, low diversity communities dominated by worms and small 
crustaceans. Protected soft-sediment habitats exhibited dense, very 
diverse inf aunal communities dominated by a vast array of polychaete 
species, small and large bivalves, and small and large crustaceans. 
Cobble and rock areas contained the richest connnunities with the largest 

· standing crop biomass. Cobble and rock communities were dominated by 
macro-algae, herbivorous gastropods, barnacles, mussels, large and small 
crustaceans. Subtidal rock areas were equally rich. Conununities there 
contained a large variety of algae, gastropods, small crustaceans, and the 
dominant algal grazers, sea urchins. Subtidal soft sediment areas were 
also species rich, but standing crop was much lower. Communities in these 
areas contained literally hundreds of species of polychaetes as well as a 
great variety of small bivalves and crustaceans. 

Over 1,000 different plant and animal species were collected during 
the study. Second year species richness values ranged from 177.5 (Tongue 
Point +O') to 1 (Dungeness Spit +6'); diversity from 3.24 (North Beach 
Cobble +O') to 0.17 (Dungeness Spit +6'); density 561 874 /m2 (Jamestown 
+6') to 44 /m2 (Twin Rivers +6'); biomass 11,375 g/mL (Pillar Point +O') 
to < 2 g/m2 (Dungeness +6'). Strong intertidal vertical zonation was 
found at all but the most exposed gravel and sand sites. 

Little seasonal change in communities was documented during either of 
the two years of study. Surprisingly little annual change in communities 
was found comparing the first and second year data sets. It is clear that 
data variability may very well have masked real seasonal and annual 
changes. On the other hand major changes should be reflected in the 
summary parameters measured such as mean species richness, diversity, and 
community similarity. But little evidence was found among these parameters 
for seasonal or annual changes. Sanders (1978) argues forcefully for the 
utilization of such synthetic parameters in examining community change, 
rather than traditional species lists and the vast, unmanageable data set 
on individual species populations. 

What is there specifically to be concluded about the response of the 
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communities studied to perturbations such as an oil spill? The following 
summarizes these conclusions. Life span/recruitment rates are the author's 
best estimate from direct experience. 

Increasing 
Damage/ 
Increasing 
Recovery 
Time 

Habitat/Study Areas 

Gravel - Dungeness Spit 
Twin Rivers 

Sand - Kydaka Beach 
North Beach Sand 

Mud ,- Jamestown 

Mixed - Beckett Point 

Cobble - North Beach 
Morse Creek 

Rock - Pillar Point 
Tongue Point 

Number of 
Macro-Species 
in Community 

few to lO's 

lO's to 20's 

50 to 100 

lOO's 

Life Span/ 
Recruitment Rates 
of Dominants 

<<l yr. 

<l yr. to 1 yr. 

1 yr. to 
several years 

several yrs. 
to decades 

There finally has begun to develop a literature to support such 
conclusions concerning longterm damage. Torrey Canyon recovery took from 
5 to 10 years and by some measures remains incomplete (Southward and 
Southward, 1978). Other studies of other spills for shorter periods 
continued to show damage after 2~ to 3 years (Sanders, 1978; Hampson and 
Moul, 1978) with no prediction on when recovery might be complete. 
Hampson and Moul have documented severe salt marsh erosion following the 
killing of marsh grass by oil erosion of areas that may have taken 
hundreds of years or longer to accumulate. The rich, complex communities 
of rock and protected soft-sediment areas are the most vulnerable to long 
term damage because they are dominated by long-lived, irregularly 
recruiting species. Recovery of these communities from an oil spill could 
take decades here. 
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SECTION III 

RECOMMENDATIONS 

A number of recommendations for further studies can be made based on 
the two year Strait of Juan de Fuca sampling program: 

1. Further quantitative monitoring of communities at the study sites 
should be undertaken. Sampling methodology must be identical or 
compatible with previous work in order to make comparisons with 
previous data possible. However, for the more complex communities 
only a subset of the dominant species need be fully processed, the 
remainder of the sample being processed for long term storage 
only. The need for further monitoring is two-fold. First, more 
information is needed on normal year to year variation of these 
marine communities. Second, only by updating will the validity 
of the original data base be maintained for post-perturbation 
comparisons. Should an oil spill occur in 1987, use of a ten year 
old data base for damage assessment would be weak unless validated 
by long-term monitoring. 

2. Studies of community recruitment dynamics, especially of the key, 
long-lived species of the complex rock and protected soft-bottom 
communities, should be undertaken. Almost nothing is known about 
recruitment dynamics of regional marine species, particularly the 
long-lived species which apparently are highly irregular in 
recruitment. Without a better understanding of recruitment, there 
can be no basis for specific predictions on the recovery of their 
communities from a perturbation such as an oil spill which 
destroys key elements of the communities. 

3. A general analysis and synthesis of the greater Puget Sound 
shallow water marine benthos data base should be undertaken. 
Although sampling methodology has been similar in studies during 
the past five years undertaken for METRO, the Washington State 
Department of Ecology, and the MESA Puget Sound office, technical 
report data presentation has not been compatible and generally the 
original data has not been presented. 

4. Following data synthesis a field test should be undertaken to 
determine the degree to which the data base can be extrapolated to 
areas not previously sampled. 

5. Additional regional taxonomic work is desperately needed on a 
number of important groups: gammarid amphipods, oligochaetes, 
free-living nematodes, ostracods, and cumaceans - in descending 
order of importance. The lumping of the species of these groups 
into higher taxa creates great problems in data analysis and 
comparison. When dominant species (eg. amphipods and oligochaetes 
in exposed gravel areas) are not identified to species, nothing 
can be said about long term conununity change or a potential 
change caused by pollution. 
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6. Samples processed and stored must be carefully curated as long as 
there is any use for the data based on them. The science of 
taxonomy is undergoing constant change. Without recourse to the 
original samples no use can be made of current taxonomic informa­
tion. 
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SECTION IV 

METHODS AND MATERIALS 

IV-A. Field and Laboratory Procedures 

Second year procedures followed directly those of the first year 
(Nyblade, 1978) to guarantee comparable data sets. The purpose of this 
methodology was to provide data to best document the abundance, distribu­
tion, seasonal and annual variation of organisms and populations in each 
major habitat type present and to do this with a finite set of resources. 

All ten study sites sampled during the first year were resampled 
during the second (Table 1, Figure 1, site maps in Appendix III). Because 
of problems with irregularly shifting sediment (North Beach Cobble and 
Twin Rivers) or limited area available to sample (Pillar Point), these 
three areas were only sampled once during the second year. Since during 
the first year subtidal areas were fully processed for only one quarter 
they were sampled only once during the second year. 

Because tidal height/water depth has an over-riding influence on 
community type present within a given habitat type, the strata marked and 
sampled during the first year were resampled during the second to obtain 
comparable data. Three strata were selected for sampling in the inter­
tidal (high +6'; mid, generally +3'; low +O') and two in the subtidal 
(-Sm, -lOrn). First year distributional sampling (Nyblade, 1978), showed 
these levels gave full coverage of the range of organisms present over the 
entire tidal and shallow water range at study areas. 

The number, size, and type of randomly located replicates taken at 
each stratum in general was identical during the second year to the first 
year. 

They were as follows: 

Rock - intertidal (Tongue Point and Pillar Point): Four 0.25 m2 
~~ quadrats, each consisting of five 0.01 m2 subsection scrapes and 

the residual 0.2 m2 scrape. 
Cobble - intertidal (North Beach and Morse Creek): Four 0.25 m2 

quadrats, each consisting of five 0.01 m2 subsection scrapes, 
the residual 0.2 m2 scrape, and the under-cobble 0.05 m2 x 15 cm 
sediment core fixed and dead-sieved through 1 mm mesh; four 
0.25 m~ x 30 cm deep quadrats live-sieved through 12.5 mm mesh. 

Exposed Gravel and Sand - intertidal (Dungeness Spit, Twin Rivers, 
North Beach, and Kydaka Point): Five quadrats of 0.05 m2 x 15 cm 
deep sediment cores fixed and dead-sieved through 1 mm mesh; five 
of 0.25 m2 x 30 cm live-sieved through 12·.5 mm mesh. 
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TABLE 1. LISTING OF STUDY AREA NAMES, LOCATIONS (COORDINATES), AND 
INTERTIDAL 1977-78 SAMPLING DATES 

Study Area- Intertidal 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

(intertidal habitat~) Location Sampling Dates 

Kydaka Point - 124° 22' 20" w Apr., Jun., 
(exposed sand) 48° 16' 14" N Oct., Feb. 

Pillar Point - 124° 06' 03" w May (exposed rock) 48° 12' 51" N 

Twin Rivers - 123° 56 I 5 7" w May (exposed gravel) 48° 09' 55" N 

Tongue Point - 123° 41' 42" w May, Jun., 
(exposed rock) 48° 09' 5 7" N Oct., Jan. 

Morse Creek - 123° 20' 48" w May, Jul., 
(exposed cobble) 48° 07' 09" N Nov., Feb. 

Dungeness Spit - 48° 08 1 4 7" N May, Jul., 
(exposed gravel) 123° 11' 12" w Nov., Jan. 

Jamestown - 48° 07' 51" N Apr., Jun., 
(protected sand) 123° OS' 11" w Oct., Jan. 

Beckett Point - 48° 04' 37" N Apr., Jul., 
(protected gravel/sand) 122° 52' 56" w Oct. , Jan. 

North Beach - 48° 08' 36" N Apr. (exposed cobble) 122° 46' 59" w 

North Beach - 48° 08' 35" N May, Jul.' 
(exposed sand) 122° 46' 51" w Nov., Jan. 

Protected Sand and Mixed - intP.rtidal (Jamestown and Beckett Point): 
Two quadrats, each 0.05 m2 x 15 cm deep, divided into 0.02Sm2 x 
15 cm cores, fixed and dead-sieved through 1 mm mesh; two 0.25 m2 

x 30 cm deep cores live-sieved through 12.5 nnn mesh. 
Rock - subtidal (Tongue Point): four quadrats, each a 0.25 m2 scrape. 
Soft-sediment - subtidal (all sites except Tongue Point): Two quadrats 
~~ each a 0.1 m2 Van Veen grab sample partitioned on the boat into 

equal halves. 
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In an effort to increase replicate number and hopefully to decrease 
sample variance at Beckett Point, Jamestown, and all soft bottom subtidal 
sites, the first year quadrat size was halved in the second year by sample 
partitioning. Instead of three replicates, four half size replicates were 
taken. 

All samples collected during the second year program were completely 
processed and are stored in the Washington State Baseline Sample Repository 
of the University of Washington Friday Harbor Laboratories. 

Highly detailed methodology descriptions, site maps, criteria for 
study area selection, explanations of the maps, driving directions, tidal 
reference point data, and details on access permissions from private and 
public agency land owners were presented in the first year report (Nyblade, 
1978). , 

There are many potential sources of error in any field sample 
collection and their processing in the laboratory. Field errors include 
improperly determining quadrat boundaries, collecting the sample under 
water, failure to accurately count small organisms not removed. Although 
these mistakes generally cannot be detected once the sample has been 
collected, a carefully supervised and experienced field crew reduced these 
problems to a minimtun. 

Potential laboratory processing errors include improper sieving of 
samples, mis-counting, mis-weighting, mis-identifications, and clerical 
errors each time the data are transcribed. A carefully supervised, experi­
enced staff and frequent referral to the original sample were used to 
minimize these sources of sampling error. 

IV-B. Data Analysis 

The Data Management Plan for the Puget Sound Energy-Related Research 
Project and MESA Puget Sound Project received from the Seattle-based project 
Office dated 15 January 1976 with subsequent revisions has been followed in 
this study. Raw data in the form of keypunched cards have been submitted 
to the Project Office on a quarter-by-quarter basis for ultimate archival 
in the United States Environmental Data and Information Service. All study 
data are available through the E.D.I.S. 

A variety of data analys·es have been used in this report.. Each is 
listed and described below. Taken together they provide a clear descriptive 
summary of the communities studied and enable community comparisons. 

IV-B-1. Species Richness: 

As in the first year report, here species richness was the total 
number of identification categories/study area stratum/sampling period, thus 
summed over the replicates. The identification categories for plants and 
animals include both species and higher taxonomic categories where 
identification to species was not possible. This total number of species 
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found is a useful figure which sununarizes one kind of community complexity 
but says nothing about relative abundance or numerical dominance. 

IV-B-2. Diversity - H' 

The following formula for diversity has been used (see Pielou, 1975, 
for a description of its use and calculation): 

s 
H' =I pi log pi 

i = 1 

This weighs both species number and the evenness of their occurrence. It 
thus provides a better measure of community complexity than species richness 
because it weighs the relative abundance or the evenness of constituent 
species spread through their coT1U11unity This index does not differenti-
ate between low diversity due to low species richness or due to the over­
whelming dominance of one or a very small number of species. In order to 
combine plants (biomass) and animals (individuals) into a single H', plant 
biomass was converted to individuals (O.l g = 1). (Algae of <0.1 g were 
considered 0.1 g for this index.) 

IV-B-3. Total Number: 

Total number is the summed number of individuals per identification 
categories where individuals are counted, eg. most animals but not plants 
which are weighed and not counted. Especially where community biomass 
is low, total number gives the most useful information on overall community 
abundance. This is the only measure which excludes plants. 

IV-B-4. Total Biomass: 

The total biomass is the biomass of categories where 0.1 g or more was 
present. When the "<0.1 g"'s seemed significant compared to the other 
biomass, they were totaled, added to the small real weight, and this new 
sum entered as a "less than" weight. This made it very clear when no mean­
ingful community biomass information had been obtained. However, for 
algal rich communities, total biomass is the only realistic measure of 
overall connnunity abundance. Biomass is also the first step in understand­
ing community productivity. 

IV-B-5. Similarity Index - D: 

The key analysis in this second year report was the comparison of the 
first and second year communities at each stratum sampled. For this 
comparison the similarity index D (Schoener, 1968) was used. 

n 
D = 1 - ~ I 

i = 1 Ip - p I x,i y,i 
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This index gives weight to both species (identification) categories present 
and their abundance. The values of D range from 0.00 to 1.00, where 0.00 
represents total dissimilarity from first to second year, while 1.00 means 
completely identical. Abundance values used (weight for algae, number for 
animals) were annual means or means for a comparable number of seasons. 
Because evolution of taxonomic knowledge from year to year may result in the 
same organism being called different names, artificially decreasing similar­
ity, every effort was made to make the identification categories comparable 
from year one and year two. The index uses relative abundance of a species 
in the community ·from one year to the next. It is insensitive to absolute 
changes in abundance, as long as percentage community composition remains 
the same. Abundance changes, if uniform across the spectrum of community 
constituents, do not reflect a change in community structure. However, 
such changes may be of interest. 
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SECTION V 

RESULTS 

Replicate samples· were successfully collected all four seasons at the 
seven seasonally sampled study areas and at all intertidal strata except 
+0' Tongue Point in the fall and winter and +0' Morse Creek in the winter. 
Spring sampling at Pillar Point, North Beach Cobble, Twin Rivers and all 
subtidal areas was successfully completed with the exception of -Sm Morse 
Creek and -lOm Twin Rivers. Bad weather/wave conditions were responsible 
for sample collection failures. All samples collected were completely 
processed and are presently stored at the Washington State Baseline Sample 
Repository, Friday Harbor Laboratories. 

Approximately one thousand species of plants and animals were identi­
fied to species during the course of this study. Crustaceans were most 
numerous (280+), followed by algae (245+), annelids (220+), and molluscs 
(135+). 

As found in the first year in general, although each stratum of each 
study area had a unique community, distinct substratum/exposure-associated 
communities were recognizable and these communities persisted from the 
first through the second year of sampling. The results are presented 
below by study area. These are arranged in increasing substratum fineness 
and where habitat types were paired, the eastern then western site. 

The data are given largely in tabular format. The tables in the 
Results section are normalized to 1 m2 surface area and abridged to include 
only the community species which are dominant by virtue of their high 
biomass, numerical abundance, or trophic importance. This determination of 
dominants is subjective. For a full listing see Appendix I. The values 
for species richness, diversity, total number (normalized to 1 rn2), and 
total biomass (per l m2) were taken from the complete data sets given in 
Appendix I. Cobble and rock methodology precluded adding the 0. 01 m2 
subsamples with the residual 0.2m2 scrape for normalizing. In this case 
values for both sizes were normalized to 1.0 m2 and species by species the 
value was selected fot the table which would give the best measure of the 
true value in the quadrat. In general for small organisms the 0.01 m2 
normalized value was taken, while for large organisms the 0.2 m2 normalized 
value was used. Cobble infauna! organisms were normalized to 1.0m2 and 
added to epifaunal scrape organisms. Because large infaunal organisms were 
generally found only at Beckett and Jamestown, live sieve data are usually 
not commented on. 

Special attention should be given to the fact that rock and cobble 
sampling methodology changed during the first year (Nyblade, 1978). 
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Original sampling methodology (first three quarters) involved first remov­
ing all large organisms from the 0.25 m2 area, then taking the subsamples. 
This allowed recombination of normalized subsamples with the 0.25 m2 large 
organism scrape, resulting in a single set of numbers for each quadrat 
location. Methodology for the last five sampling quarters involved remov­
ing the subsamples first; then the large organisms were removed from the 
remaining 0.2 m2 area. The resulting sets of numbers are not objectively 
additive. To generate a single set of values for the organisms collected 
at each quadrat location, a species by species determination (subjective) 
of which subsampling value represents the best value would be necessary. 
This was done in order to compute first and second year community simi­
larity. However, Appendix I gives the complete data set. 

The Appendix I unabridged tab.les give number of replicates, means, and 
standard deviations in the sampled quadrat size; e.g., 0.05 m2 x 15 cm or 
0.25 m2 (rock scrape). Cobble and rock entries are given in two or three 
data columns: the 0.01 m2 scrape subsamples, the residual scrape (0.2m2), 
and for cobble the sediment sample (0.05 m2 x 15 cm deep). In Appendix I 
tables I means present but not quantified. 

A Note of caution: The tables in the "Results" section are abridged, 
and the values are means normalized to 1 m2 surface area. Appendix I , 
tables must be consulted for the complete data. All statements concerning 
patchiness are based on the replicate variance seen in Appendix I table 
standard deviations. 

Results of the physical field parameters measured {first year (Nyblade, 
1978) sediment analysis summary, water temperature, salinity, and weather} 
are presented in Appendix II. Where noteworthy, they are mentioned in the 
study area results presented below. 
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Ton~ue Point (rock) 

The substratum at Tongue Point over the tide heights and the depths 
sampled was solid rock. This rock was relatively smooth and flat with few 
pools or large crevices, and it sloped rather uniformly from +6' to O'. 
This site was strongly exposed to local wave action from the north. How­
ever oceanic swells generally were fairly well damped this far into the 
Strait. No change in the physical environment was observed from year one 
to year two. 

Table 2a presents a summary of the biological community over the four 
quarters of sampling at +6'. This community was dominated by a few species 
of red algae, herbivorous gastropods, and planktivorous barnacles and 
mussels. Algal biomass was highest in spring/summer declining in the fall 
and winter. Seasonal patterns in the herbivores were obscured by large 
winter recruitment of Littorina sitkana. As in the first year barnacles 
showed a major recruitment between spring and summer quarter sampling. 
Especially noteworthy was the massive recruitment of Musculus ..E.Ygmaeus 
between winter 1977 and spring 1977 (5200 to 68,770 I m2) and its subsequent 
decline through the year. 

Alaria was present in some quantity in the spring, but vanished in the 
following quarters. It probably burned off during summer low tides. The 
other algae showed no consistent pattern of seasonal change, while the 
herbivores increased in number and biomass from spring through summer 
declining in the fall/winter. Barnacle number peaked in the summer and 
then declined. 

The massive barnacle and Mus~ulus recruitment dominates the seasonal 
changes in diversity, total number, and biomass. Although species richness 
decreased from spring to sununer (79 to 66), diversity increased because of 
the numerical dominance of Musculus in the spring, 

Examination of the means and standard deviations in the Tongue Point 
+6' Appendix I table illustrates the spatial patchiness of the organisms in 
the +6' community. Still, dramatic population changes such as that of the 
barnacles and mussels showed through this variance. Despite the Musculus 
spring numerical dominance, overall community similarity between year one 
and two was high. (See ~able 18 for all similarity values.) 

Table 2b gives the abridged results for Toneue Point +3'. This commu­
nity was structurally dominated by the brown alga Alaria, articulated 
corraline algae (Corallina and Bossiella)~ mussels, and barnacles. 
Associated with these were organisms which ate them--the herbivorous 
chiton (Cyanoplax) and gastropods (Coll~selI,a, Notoacmea, and Onchidella) 
and the carnivorous Thais and Leptasterias--and small organisms which 
inhabited the structure they provided~-nernatodes, polychaetes, oligochaetes, 
tanaids, isopods, amphipods, insect larvae, and the small Ci.tcumaria. With 
the exception of the massive Musculus recruitment little consistent 
seasonal change in populations appeared, largely because of the patchiness 
of the major structural dominants. Corallina is a long-lived perennial 
alga which occurred in descrete patches of very dense algal turf. 
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Tahle 7a. Tongue Point (rock) dominant henthic orFanisms from the hi~h (+6) intertidal zone 
collected sprin~ 1977 through winter 1978, expressed as number and/or biomass (g) 
per m • For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
II wt I wt II wt II wt 

Phaeophyta 
Alaria 17.0 0 0 <10.0 

spp. 

Rhodophyta 
Endocladia 130.0 60.0 10.0 10.0 

muricata 
\.igartina 217.5 96.5 23.5 1.5 

papi llata 
Ha losaccion 23.5 84.5 4.5 0. 5 

p.landiform 
Iridaea l7. 5 302.5 63.0 2.0 

~ 

°' spp. 
Porphyra <10.0 3.5 0 3.0 

spp. 

Mollusca 
Gastropoda 

Collisella 260.0 48.5 370.0 45.0 290.0 44.5 290.0 29.5 
dir-italis 

c. 130.0 40.0 210.0 5 .o 180.0 3.5 70.0 o.s 
stri~atella 

Littorina 5?.0.0 10.0 2650.0 so.o 750.0 10.0 9990.0 ~10.0 
sitkana 

Siphonaria 440.0 50.0 610.0 20.0 70.0 <.10.0 0 
thersites 

Bivalvia 
Musculus 68770.0 230.0 2040.0 10.0 320.0 <10.0 10.0 <10.0 

pygmaeus 
Mytilus 304.0 21.0 60.0 2.0 20.0 ~ 10.0 20.0 <10.0 

spp. 



Crustacea 
Cirripedia 

BalanuE. 
spp. 

Chthamalus 
dalli 

Tanaidacea 
Pancolus 

californiensis 

Isopoda 
Dynamene l la 

sheareri 

Amphipoda 
Cammaridea 

spp. 

lnsec.ta 
Dipteran 

larvae spp. 

Species Richness 

l 
Diversity. H 

Total Number 

Total Biomass (p.) 

Spr 77 
fl wt 

5H6.0 70.5 

3980.0 70.0 

2090.0 <10.0 

36~0.0 10.0 

320.0 10.0 

390 .0 (20 .o 

79 

1.50 

3,466 

Table 2a. {cont.) 

Sum 77 
# wt 

16790 .o 641. 5 

4310.0 70.0 

420.0 <10.0 

670 .o ~ 10.0 

330.0 50.0 

330.0 (10.0 

66 

2,79 

29 ,800 

1,619 

Fall 77 Win 78 
# wt ~I wt 

4620.0 144.0 5480.0 415.0 

2270.0 50.0 3610 60.0 

510.0 <10.0 250.0 <10.0 

3590.0 40.0 1990,0 <10.0 

370.0 lO.O 40 ( 10 .o 

360.0 ~30.0 l ~o .o < 10 .o 

56 44 

2.75 ' • '34 

14,880 13 ,220 

446 374 



Table 7h. Tongue Point (rock) dominant benthic organisms from the mid (+3) intertida 1 zone, 
collected spring 1977 throu~h winter 1978, expressed as number and/or hiomass 
per m2 . For complete data set see Appendix I. 

(g) 

Spr 77 Sum 77 Fall 77 Win 7B 
ff wt fl wt # wt 4f wt 

Phaeophyta 
Alaria 1173. 5 899.5 1208.0 617.5 

spp. 

Rhodophyta 
Bossiella 140 .o 120.0 220.0 90.0 

plumosa 
Corallina 970.0 1050.0 1060.0 250.0 

vancouveriensis 
Halosaccion 6.0 55.0 969.5 227.5 

~land i forme ...... 
00 

Cnidaria 
Anthozoa 

Anthopleura 30.0 <10.0 30.0 (10.0 270.0 40.0 340.0 50.0 
elegantissima 

Nematoda spp. 1460.0 < 10 .o 3720.0 <10.0 1300 .o <10 .o 270.0 <10.0 

Mollusca 
Amphineura 

Cyanoplax 30.0 < 10.0 50.0 0. 5 160.0 10.0 50.0 < 10.0 
dentiens 

Gastropoda 
Barleeia 1500.0 <10.0 0 4250.0 <10.0 4360.0 <10.0 

ha Hot iphila 
Collisella 230.0 100.0 10.0 10.0 20.0 91.5 40.0 30.0 

pelta 
Notoacmaea 

scutum 
0 10.0 < 10.0 0 70.0 4.5 



Table 2b. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
# wt I wt I wt # wt 

Mollusca (cont.) 
C.astropoda 

Onchidella 0 0 370.0 190.0 220.0 <10.0 
borealis 

Thais 0 50.0 s.o 20.0 <20.0 20.0 <. 20.0 
spp. 

Bivalvia 
Musculus 1810.0 (10.0 48380.0 160.0 300.0 10.0 1080.0 <10.0 

pygmaeus 
Mytilus 270.0 3.0 15.0 6.0 200 61.0 80.0 1.0 

spp. 

..... Annelida 
\0 

Polychaeta 
Syllidae 3110.0 (.40.0 2360.0<20.0 6840.0 '-30.0 1490.0 <20.0 

spp. 
Oli~ochaeta 1480.0 ~10.0 6310.0<10.0 2200 <10.0 590.0 <10.0 

spp. 

Crustacea 
Cirripedia 

Balanus 440.0 30.0 2400.0 20.0 480.0 30.0 810.0 590.0 
spp. 

Tanaidacea 
Anatanais 270.0 <.10.0 3320.0 <10.0 2490.0 <10.0 ~o.o <10.0 

nonnani 
Pancolus 640.0 <.10 .o 1090.0 '10.0 2260.0 '10.0 770.0 < 10.0 

ca 11 f orniens is 

Isopoda 
Dynamenella 

sheareri 
4970.0 10.0 4050.0 10.0 880.0 < 10.0 2000.0 <10.0 



Table 2b. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
I wt I wt fl wt # wt 

Mollusca (ceat.) 
Isopoda 

Idotea 27. 5 1.0 20.0 6.5 54.0 8.0 19.0 2.0 
spp. 

Amphipoda 
Ga 11'1\\8 rid ea 2390.0 3.0 5800.0 30.0 11250.0 70.0 2780.0 30.0 

spp. 
Decapoda 

Pap;urus 20.0 1.0 10.0 <.10.0 40.0 1.0 0 
hirsutiusculus 

Insecta 
N Dipteran 1260.0 <.10.0 5410.0 <10.0 410.0 <.10.0 200.0 <. 20 .o 0 

larvae spp. 

Echinodermata 
Asteroidea 

Leptasterias 10.0 <.10 .o so.o <.10.0 20.0 ~10.0 0 
hexactis 

Holothuroidea 
Cucumaria 7120.0 150.0 6520.0 170.0 3150.0 140.0 1250.0 50.0 

pseudocur.a ta 

Species Richness 114 136 126 97 

Diversity, H 1 3.15 2.79 3.08 3.14 

Tota 1 Number 30,750.0 97,740.0 45 .011.s 20,500.5 

Total Biomass (~) 2984. 5 3711.5 4807.0 2279.5 



Species richness was fairly constant over the year. Musculus recruit­
ment was mainly responsible for the total number peaking in the summer. 
Biomass peaked in the fall, largely because Alaria, large Corallina, and 
Halosaccion patches were sampled. Year one/year two community similarity 
was high (see Table 18). 

Table 2c presents the summary results of Tongue Point +O'. Wave 
conditions prevented sampling at this tide height in the fall and winter. 
This community was structured by the brown algae Alaria and Hedophyllum, the 
seagrass Phyllospadix, the boring clam Hiatella arctica, and the large 
barnacles Balanus cariosus and !· nubilis. Important herbivores were the 
chitons, Lacuna, and the spider crab Pugettia gracilis and carnivores, 
Cancer oregonesis and Leptasterias. Small organisms associated with the 
strucutral organisms included the polychaetes, tanaids, isopods, and 
amphipods. No consistent seasonal population changes were detectable 
because of the over-riding patchiness of the major structural organisms of 
this community and because surf conditions prevented fall and winter 
sampling. 

Species richness, diversity, total number, and biomass were high both 
quarters. The large patch of Phyllospadix with its associated worm fauna 
was responsible for the lower year one/year two similarity compared to +6' 
and +3'. 

Table 2d gives the abridged results at Tongue Point -5 m and -10 m. 
The community at Tongue Point ·-5 m was dominated by algae and the urchins,. 
Strongylocentrotus. Grazers besides the urchins included chitons, Acmaea 
mitra, Calliostoma, Lirularia, Margarites and Pugettia gracilis. The 
grazers exerted obvious strong pressure on this community. The only algae 
present in quantity have thwarted herbivores by chemical noxia (Desmarestia) 
or are structurally unpalatable (the calcareous alga Calliarthron). 
Numerical dominance at this level was by small organisms associated with· 
Calliarthron--Granulina, the isopods, and amphopods. The community at -10 m 
was also dominated by grazers (chitons, Acmaea, Lirularia, Strongylo­
centrotus spp.). However, suspension feeders made an appearance 
(Calyptraea and Spirorbis). Low -5 m year one/year two similarity is due 
to the larger patch of Calliarthron sampled in year two with its associated 
rich worm fauna. Low - lOm first and second year similarity was caused 
by much richer flora the second year. At both levels low similarity 
probably reflected patchiness, rather than major community change. 
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Tahle 2c. Tonsme Point (rock) dominant henthic or~a~isms from the low (+<:!) intertidal zone, 
collected sprin~ 1977 throur.h summer 1977, expressed as number and/or biomass (g) 

2 1 per m . For comp ete data set see Appendix I. 

Sprin1Z 1977 Summer 1977 
41 wt !! wt 

Phaeophyta 
Alaria 3773. 5 3104.0 

spp. 
Hedophyllum 343.S 60.0 

sessile 

Rhodophyta 
Bossiella 580.0 10.0 

plumosa 
Iridaea 204.0 26.0 

cordata 
Odonthalia 50.0 30.0 

N f locossa N 

Spermatophyta 
Phyl lospad ix 927 .o 4359.5 

scouleri 
Nematoda 700.0 ~10.0 2030.0 "10 .o 

spp. 

Mollusca 
Amphineura 

Katharina 6.S <.O. S 20.0 140.0 
tunicata 

Tonicella 10.0 22.5 30.0 4.0 
lineata 

r.a st ropoda 
Lacuna 20.0 l..10 .o 90.0 <10.0 

varie~ata 

Velutina 0 30.0 c:.10.0 
laevigata 





Crustacea (cont.) 
Tanaidacea 

Anatanais 
normani 

lsopoda 
Limnoria 
al~arum 

Amphipoda 
C..annaridea 

spp. 

Decapoda 
Cancer 
ore~onensis 

Oedii:tnathus 
lnermis 

Pugettia 
gracilis 

Echinodermata 
Asteroid ea 

Leptasterias 
hexactis 

Species Richness 
1 

Diversity, H 

Total Number 

Total Biomass (g) 

Table 2c. (cont.) 

Spring 1977 
# wt 

300.0 (10.0 

90.0 ~ 10.0 

1320.0 < 10.0 

10.0 10.0 

20.0 40.0 

170 .. 0 10 .. 0 

10.0 ( 10.0 

180 

2.33 

10,470.0 

6,506.0 

Summer 1977 
I wt 

780.0 .( 10. 0 

80.0 "10 .o 

3600.0 20.0 

10.0 40.0 

0 

670.0 20.0 

10.0 <10.0 

175 

2.17 

28,279.5 

8,229.8 



Table 2d. Tongue Point (rock) dominant benthic organisms from the shallow (-5m, -10 m) subtidal 
zone, collected spring 1977, expressed as number and/or biomass (g) per m2. For 
complete data set see Appendix I. 

-5 m -10 m 
I wt I wt 

Phaeophyta 
Desmarestia 10.8 17.2 

viridis 

Rhodophyta 
Cslliarthron 4487.2 6.8 

tuherculosum 

Mollusca 
Amphineura 

Tonicella 154.8 59.2 49.2 33.6 
lineata 

N 
Ul 

C.astropoda 
Acmaea 7.2 2.0 5.2 1.6 

mitra 
Amphissa 315.2 13.6 7.2 1.2 

columhiana 
Cal Uos toma 524,0 117 .2 2.0 o.o 

Up:atum 
Cslyptraea 0 2.0 (0.4 

fastigiata 
Fusi triton 0 1.2 ~6.4 

oregonensis 
Granulina 540.0 4.0 0 

margaritula 
Lirularia 159.2 1.2 0 

lirulata 
Marga rites 228.0 20.0 0 

pupillus 
Ocenebra 53.2 7.6 0 

lurida 



Table 2d. (cont.) 
-5 m -10 m 

fl wt fl wt 

Annelida 
Polychaeta 

Nereidae 
Nereis 160.8 .(. 0.4 7.2 < 0.4 

spp. 
Platynereis 2153.2 .(, 0 .4 ~2.0 (.0 .4 

bicanaliculata 

Serpulidae 
Spirorbis 63.2 "0 .4 2.0 ~o.4 

spp. 

Crustacea 
Isopoda 

Ianiropsis 377 .2 o.o 7.2 40.4 

N 
spp. 

O" Munna 265.2 o.o 0 
spp. 

Amphipoda 
Gamma rid ea 9348.0 12.8 120.0 1.2 

spp. 
Decapoda 

Cancer 28.0 lR.4 0 
oregonensis 

Pa~uridae 429.2 15.6 0 
spp. 

PuRettia 960.0 38.0 4.0 <0.4 
~racilis 

Echinodermata 
Echinoidea 
Stron~ylocentrotus 25 .2 1116.0 16.0 701.2 

droehachiensis 



Table 2d. (cont.) 

Echinodermata 
Echinoidea 

Stron~ylocentrotus 

franciscanus 

Species Richness 

Species Diversity, Rl 

I 

9.2 

-5 m 

209 

l.45 

Total Number 18,634 

Total Biomass (g) 9,160 

-10 m 
wt I wt 

2786.4 5.2 1723. 2 

94 

3.00 

834 

2,988 



Pillar Point (rock, intertidal; sand, subtidal) 

The intertidal at Pillar Point from +O' to +6' was solid rock. Unlike 
Tongue Point, the rock was an irregular conglomerate, not smooth at all. 
The slope varied from 45° to 90°. There were no large crevices, and no 
pools were sampled. Seasonally, sand scouring at +O' might be significant 
as the rock at that level was adjacent to a sandy bottom. Because of this 
fact and the very limited area available for sampling on the rock outcrop, 
this area was sampled only once during the second year, in the spring. This 
site was exposed to both extreme wave action from the north and to rather 
continuous oceanic swells. Subtidally, the substratum was medium and fine 
sand at -5m and fine sand at -lOm. Salinity in winter quarter of the first 
year showed some slight freshwater influence from the Pysht River, likely 
of no biological consequence. No major changes in the physical environment 
were observed oyer the course of the study. 

Table 3a presents the abridged results for Pillar Point +6'. The 
community at this level was relatively simple and was dominated by grazers 
(Collisella digitalis and Littorina spp.) and by the planktivorous 
barnacles (Balanus glandula and Chthamalus dalli). Associated with this 
algal barnacle matrix were small crustaceans and dipteran larvae. The 
similarity between the first and second year community was very high. 

Table 3b presents a summary of the +3' Pillar Point data set. The 
community at this level was structurally dominated by algae (Alaria, 
Hedophyllum, and to a lesser extent Corallina, Gigartina, Odonthalia, and 
Iridaea), Mytilus spp., and barnacles (Balanus spp.). Two sets of organisms 
were associated with these structuring components. There were those which 
eat them, the herbivores (limpets and chitons) and the carnivores (Thais 
spp.). And there were small organisms intimately dependent on the physical 
structuring of the dominants: nematodes, polychaetes, oligochaetes, 
tanaids, isopods, amphipods, and insect larvae. 

Year one/year two community similarity was quite high despite consider­
ably lower mussel and barnacle numbers. 

An abridged data set for Pillar Point +O' appears in Table 3c. Two. 
things stood out in this community. The community was totally structurally 
dominated by plants (Alaria, Egregia, Iridaea, and especially Phyllospadix), 
and large barnacles were absent. Sand scouring may have been responsible 
for the latter. Herbivores (chitons, Lacuna, Idotea, and Pugettia) and 
small plant-associated animals (polychaetes, oligochaetes, tanaids, isopods, 
and amphipods) were also abundant. Cancer oregonensis was the only major 
carnivore collected. 

The similarity in data sets between year one and year two was low due 
to the massive amounts of Phyllospadix and its associated worm fauna 
collected the second year. This represents patchiness, not connnunity 
change. 
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Table 3a. Pillar Point (rock) dominant bent hie organisms from the high (+6') intertida 1 zone, 
collectedspring 1977. expressed as number and/or biomass(g) per m2 • For complete 
data set see Appendix I. 

Rhodophyta 
Gigartina 

papilla ta 

Mollusca 
Collisella 

digitalis 
Littorina 

scutulata 
L. 

sitkana 

Crustacea 
Cirripedia 

Balanus 
glandula 

Chthamalus 
dalli 

lsopoda 
I do tea 
montere~ensis 

Amphipoda 
Gammaridea 

spp. 

Insects 
Di pt era 

larvae spp. 

I wt 

10.0 

120.0 41.0 

210.0 0.5 

1090.0 20.0 

1770 .0 70.0 

7460.0 190.0 

31. 5 2.0 

70.0 <10.0 

170.0 <.10.0 



w 
0 

Species Richness 

1 Diversity, H 

Total Number 

Total Biomass 

Table 3a. (cont.) 

wt 

42 

I.AS 

11,620 

480 



w 
...... 

Table 3b. Pillar Point (rock) dominant benthic organisms from the mid(+J~ int!rtidal zone, 
collected spring 1977, expressed as number and/or biomass (g) perm • For complete 
data set see Appendix I. 

Phaeophyta 
Alaria 

sp. 
Hedophyllum 

sessile 

Rhodophyta 
Corallina 

vancouveriensis 
Gigartina 

papilla ta 
Halosaccion 

glandiforme 
lridaea 

cordata 
Odonthalia 

f loccosa 

Hemertea 
spp,. 

Hematoda. 
app .. 

Mollusca 
Amphineura 

Cyanoplax 
dentiens 

Katharina 
tunicata 

I 

150.0 

980.0 

1.5 

19.0 

wt 

2131.0 

1432.0 

20.0 

33.0 

10.0 

784.0 

220.0 

10.0 

10.0 

<0.5 

298.0 



Table lb. (cont.) 

# wt 

Mollusca (cont.) 
Gastropoda 

'11\ais 20.0 <.20.0 
•pp. 

Bivalvia 
Hlatella 40.0 2.0 

arct!ca 
Hytilus 102.5 o.s 

•pp. 

Annelida 
Ollgochaeta 140 ~10.0 

spp. 

Polychaeta 
w Sabellidae 530.0 ~so.o N 

spp. 

Syllidae 370.0 <40.0 
spp. 

Pycnogonida 70.0 ~50.0 

•pp. 

Crustacea 
Cirripedia 

Bala nus 421.5 863.S 
•pp. 

Tanaidacea 
Leptochella 2160.0 <10.0 

dubia 



Table lb. (cont.) 

# wt 

Crustacea (cont.) 
Isopoda 

Dynamenella 550.0 .(.10.0 
sheareri 

Munna 790.0 <.10.0 
chromatocephala 

Amphipoda 
Caprellidea 

Cercops 290.0 <.10.0 
compactus 

Gamnaridea 100.0 <10.0 
spp. 

Insecta 
Diptera 130.0 £10.0 

VJ larvae spp. 
VJ 

Species Richness 131 
1 

Diversity, H 2.50 

Total Number 8,994 

Total Biomass 6,317 



Table 3c. 
I 

Pillar Point (rock) dominant benthic organisms from the low (+o) t2terttdat zone, 
collected spring 1977, expressed as number and/or biomass(g) perm For complete 
data set see Appendix I. 

Phaeophyta 
Alaria 

spp. 
Egregia 

menziesii 

Rhodophyta 
Iridaea 

cordata 

Spermatophyta 
Phyllospadix 

scouleri 

Nematoda 
spp. 

Mollusca 
Atnphineura 

Tonicella 
lineata 

Gastropoda 
Lacuna 

variegata 

Bivalvia 
Mytilus 

sp. (juv.) 

Annelida 
Oltgochaeta 

spp. 

wt 

2593.5 

1621.5 

261.0 

6119.5 

8200.0 <.10.0 

2.5 <0.5 

20.0 <10.0 

20.0 <.lO.O 

1630.0 <10.0 



Table Jc. (cont) 

# wt 

Annelida (cont.) 
Polychaeta 

Arenicolidae 2050.0 <10.0 
spp. 

Lumbrineridae 
Lumbrineris 480.0 <10.0 

spp. 

Spionidae 930.0 <50.0 
spp. 

Syllidae 280.0 <40.0 
spp. 

Crustacea 
Tana idacea 

w Antanais 40.0 <..10.0 
VI 

normani 

lsopoda 
I do tea 230.0 <20.0 

spp. 

Amphi1>0da 
caprellidea 

<:aprella 10.0 <10.0 
spp. 

Gannaridea 510.0 2.0 
spp. 

Decapoda 
Cancer 2.5 LS 

oregonensis 
Pugettia 10.0 13.0 

gracilis 



Table 3c. (cont.) 

f wt 

Species Richness 124 

Diversity, H1 2.04 

Total Number 15,642 

Total .Biomass (g) 11 ,375 



Table 3d gives a summary of the subtidal Pillar Point data set. The 
communities at -Sm and -lOrn were similar. They were dominated by epifaunal 
and infauna! deposit feeders. Species richness and diversity were high at 
both levels. Neither density nor measured biomass were particularly high 
at either level. These communities run energetically on imported organics 
and an unknown amount fixed at the levels by the largely microscopic 
epiflora. Year one, year two similarity was surprisingly high considering 
the crudeness of grab sampling. 
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Table 3d. Pillar Point (fine•medium sand) dominant benthic organisms from the shallow (-5 m, 210 m) 
subtidal zone, collected spring 1977, expressed as number and/or biomass (g) perm • 
For complete data set see Appendix I. 

-5 m -10 m 
I wt # wt 

Mollusca 
Bivalvia 

Ma coma 62.0 <2.0 12.0 <2 .o 
spp. 

Mysella 400.0 <2.0 96.0 <2 .o 
tumida 

Psephidia 476.0 2.0 216.0 2.0 
lordi 

Tellina 46.0 4'2 .o 52 .o <.2 .o 
spp. 

Tr es us 70.0 <2.0 36.0 <2 .o 
capax 

w Annelida 00 

Polychaeta 
Capitellidae 

Capitella 870.0 <2.0 66.0 <2 .o 
capita ta 

Mediomastus 1830.0 <2.0 380.0 (2 .o 
sp. 

Cirra tul idae 320.0 <2 .o 392.0 <2.0 
spp. 

Orbiniidae 
Scoloplos 200.0 <2.0 76.0 <2 .o 

sp. 

Spionidae 
Prionospio 3000 <2.0 770.0 C:2 .o 

steenstrupi 



Table Jd. (cont.) 

-5 m •10 m 
I wt I wt 

Crustacea 
Cumacea 282.0 -'2.0 12.0 <2.0 

spp. 

Tanaidacea 
Leptochelia 366.0 <.2.0 110.0 .(2.0 

dubia 

Amphipoda 
Gammaridea 2290.0 2.0 700.0 <.2.0 

spp. 

Species Richness 77 86 

w Diversity, Hl 2.82 3.26 \0 

Total Number 13,814 4,426 

Total Biomass (g) <(156 <.172 



North Beach Cobble (cobble) 

This area was selected in 1976 as a cobble habitat although the +6' 
substratum consisted of coarse sand. During the first year the +O' cobble 
was buried in sand, and cobble was uncovered at +6'. This sediment 
instability made this area unsuitable for baseline population monitoring. 
Because of this the area was sampled only once during the second year. 

The beach had a fairly gentle slope and an off shore kelp bed doubtless 
moderated this area's exposure. There were no ocean swells at this end of 
the Strait and given the prevailing winds wave activity was probably fairly 
moderated. 

North Beach subtidal will be discussed with North Beach Sand. 

Table 4a presents summary data for North Beach Cobble +6'. The 
community present at this level was fairly simple, dominated by a grazer 
(Littorina scutulata), a surface detritivore (Exosphaeroma), an infauna 
detritivore (oligochaetes), and barnacles. Low similarity between year one 
and year two resulted from sediment instability. Spring year one found the 
area sand covered, while spring year two found the cobble exposed. 

Table 4b presents an abridged data set for North Beach Cobble +3'. 
This community was dominated by grazers (Collisella spp., Littorina spp.), 
planktivores (Balanus spp.), under-rock detritivores (~xosphaeroma, 
Gnorimosphaeroma, and Hemigrapsus), and predatory gastropods (Thais spp.). 
Macroalgae were a very minor constituent of this community, as was the 
infauna. 

As would be expected given the nature of the substratum in this area, 
the expected rock organism patchiness was even more extreme. The variance 
among replicates was very high (Appendix I). Year one/year two similarity 
was lower than for the Morse Creek +3' cobble community. A major factor in 
this was the much lower isopod number the second year. 

Abridged results from North Beach Cobble +O' are given in Table 4c. 
The rich spring algal flora was dominated by Ulva, Alaria, Nereocystis, 
Iridaea and Pterosiphonia. Major epifaunal constituents were grazers 
(chitons, Lacuna, Notoacmea, and Idotea), planktivores (Balanus spp.), 
predators (Thais spp., Cancer spp.,) and under-rock detritivores 
(Exosphaeroma, gammarids). The abundant worm infauna consisted of an active 
predator (Hemipodus), tube-building algal grazers (Nereidae spp., Onuphis), 
and detritivores (oligochaetes, Malacoceros). 

The richer second year algal .flora was primarily responsible for the 
fairly low year one/year two community similarity. 
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Table 4a. North Beach Cobble (cobble over sand) dominant benthic organisms from the high (+t') 
intertidal zone, collecteJspring 1977, expressed as number and/or biomass (g) per m1 • 

For complete data set see Appendix I. 

Mollusca 
Gastropoda 

Littorina 
scutulata 

Annelida 
Oligochaeta 

spp. 

Polychaeta 
Nereidae 

Nereis 
sp. 

Crustacea 
Cirripedia 

Bala nus 
glandula 

Isopoda 
Exosphaeroma 

media 

Amphipoda 
Gammaridea 

spp. 

Species Richness 

1 Diversity, H 

Total Number 

Total Biomass (g) 

' wt. 

728.0 34.0 

140.0 <2.0 

30.0 <.2 .o 

320.0 18.0 

366.0 <.2.0 

6.0 ~2.0 

16 

1.99 

2,148 

78 



Table 4b. North Beach Cobble (cobble over sand) dominant benthic organisms from the mid (+3~ 
intertidal zone. collected spring 1977, expressed as number and/or biomass (g) per m2. 
For complete data set see Appendix I. 

Cnidaria 
Anthozoa 

Anthopleura 
elegantissima 

Mollusca 
Gastropoda 

Collisella 
pelta 

Collisella 
strigatella 

Littorina 
scutulata 

L. 
sitkana 

'lbais 
spp. 

Annelida 
Oligochaeta 

spp~ 

Polychaeta 
Nereidae 

Nereis 
vexillosa 

Spionidae 
Polydora 

proboscidea 

Syllidae 
Syllis 

spp. 

8.5 

so.o 

50.0 

252.0 

1066.0 

96,0 

76.0 

56.0 

76.0 

126.0 

wt 

3.0 

o.o 

o.s 

12,.0 

52.0 

7.5 

<2.0 

<:2.0 

~2.0 

<:2 .o 



Crustacea 
Cirripedia 

Balanus 
spp. 

Isopoda 
Exosphaeroma 

media 
Gnorimosphaeroma 

oregonense 

Decapoda 
Hemigrapsus 

nudus 

Insects 
Diptera 

larvae spp. 

Species Richness 
1 

Diversity, H 

Total Number 

Total Biomass 

Table 4b. (cont.) 

II wt 

126.0 14.0 

107.0 <.1.0 

380.0 <2.0 

10.0 23.0 

20.0 <.10.0 

38 

2.48 

3,802 

128 



Table 4c. North Beach Cobble (cobble over sand) dominant benthic organisms from the low (+o) 
intertidal zone, collected spring 1977, expressed as number and/or biomass(g)per m2 • 
For complete data set see Appendix I. 

Chlorophyta 
Ulva 

spp. 

Ph'\e:>phyta 
Alaria 

spp. 
Nereocystis 

luetkeana 

Rhodophyta 
Gigartina 

papilla ta 
Iridaea 

cordata 
Pterosiphonia 

bi pinna ta 

Mollusea 
Amphineura 

spp. 

Gastropoda 
Lacuna 

varies•ta 
Notoacmea 

scutum 

Annelida 
Oligochaeta 

spp~ 

Polychaeta 
Glyceridae 

Hemipodus 
borealis 

I 

10.0 

886.0 

16.0 

326.0 

120.0 

wt 

90.0 

713.0 

156.5 

45.0 

409.5 

174.0 

<2.0 

<10.0 

<10.0 

<.10.0 

<2.0 



Table 4c. (cont.) 

Annelida ff wt 

Polychaeta 
Nereidae so.o <10.0 

spp. 

Onuphidae 
Onuphis 100.0 ~2.0 

stigmatis 

Spionidae 
Malococeros 270.0 <10.0 

glutaeus 

Crustacea 
Cirripedia 

Balanus 10.0 <.10 .o 
~ cariosus 
\.ti 

Isopoda 
Exosphaeroma 30.0 <-10.0 

amplicauda 
E. 430.0 <10.0 

media 
I do tea 1186 .o 0.5 

spp. 

Amphipoda 
Gammaridea 317.5 <Z.O 

·Spp. 

Decapoda 
cancer 10.0 <10.0 

spp. 

Species Richness 125 



Table 4c. (cont.) 

# wt 

D. . Hl i.vers1ty, 3.24 

Total Number 6, 724 

Total Biomass 1,862 



Morse Creek (cobble, intertidal; gravel, subtidal) 

Although +6' at this area, as at North Beach Cobble, also consisted of 
sandy gravel over buried cobble, this area was selected for a cobble habitat. 
During the course of the year, the +6' cobble was never uncovered, although 
live barnacles were recovered from buried cobble in several quadrats. Mid 
and low intertidal zone sediments consisted of cobble over sand. The 
subtidal sediment at -10 m consisted of gravel. No samples were collected 
at -5 m because small cobble prevented the grab from operating. 

This beach had a fairly gentle slope and like North Beach only a 
moderate exposure to wave activity. No major changes in the physical 
environment were observed between the first and second year. 

Table Sa presents the abridged results for Morse Creek +6'. This 
connnunity was very simple, consisting of detritus feeding oligochaetes, 
isopods, and gammarid amphipods. The barnacles were buried in the gravel, 
and the Littorina were probably drift. The oligochaetes showed no seasonal 
pattern. However, the amphipods showed a peak in sununer quarter. Diversity 
and species richness were uniformly low. Total number generally followed 
the amphipods. Biomass was insignificant. 

Areas with sparse fauna generally show extreme patchiness, and this 
level was no exception (see variances, Appendix I). However, despite this 
patchiness, year one and year two conununity similarity was very high. 

Abridged results for Morse Creek +3' are presented in Table Sb. The 
rock community at this area and level was basically two dimensional, with 
no structural dominants such as at Tongue and Pillar. Algal species 
richness was low and what algae occurred regularly (Fucus and Gigartina) 
were very patchy. Gastropod grazers, Idotea, and barnacles dominated the 
epifaunal community. Hemigrapsus and Pagurus, detritivores, dominated 
under-rock. The infauna! community was dominated by the detritivores 
Capitella, Malacoceros, Corophium, and dipteran larvae. 

Species richness, diversity, and biomass were fairly constant. 
Numbers peaked in summer/fall. Intense barnacle recruitment occurred 
between spring and summer quarter sampling. The second year community was 
very similar to the first year. 

Table Sc gives the summary results from Morse Creek +O'. Algae 
(Alaria, Hedophyllum, and Iridaea) were the structural dominants of the 
epi-community. Herbivore associates included Lacuna, Notoacmea and 
Pugettia. The infauna!. community was dominated by detritivores (nematodes, 
Abarenico}?.J.Capitella, Cirratulus, Armandia, spionids, Leptochelia and 
some gammarids). However, a herbivore (Nereis) and suspension feeders 
(Protothaca, Tresus, and sabellids) were also abundant. Important 
predators in this community were Thais spp. and Cancer spp. 
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Table Sa. Morse Creek (sandy gravel) dominant benthic organisms from the high {+6~ intertidal 
zone, collected spring 1977 through winter 1978, expressed as number and/or biomass(g) 
per m2 . For complete data set see Appendix I. 

Mollusca 
Gastropoda 

Littorina 
sitkana 

Annelida 
0 ligochaeta 

spp. 

Crustacea 
Cirripedia 

Balanus 
spp. 

Isopoda 
Gnorimosphaeroma 

oregonense 

Amphipoda 
Gammartdea 

spp. 

Species Richness 

1 
Diversity, H 

Total Number 

Total Biomass (g) 

Spr 77 

60.0 

6.0 

6.0 

0 

110.0 

8 

1.31 

206 

<16 

wt 

<2.0 

<2.0 

<.2 .o 

<:2.0 

0 

Sum 77 
wt 

40.0 "'-2.0 

0 

326.0 4.0 

2028.0 4.0 

16 

0.76 

2 ,458 

<36 

Fall 77 Win 78 
wt wt 

0 80.0 

10.0 <.2 .o 20.0 4-2 .o 

110.0 6.0 406.0 12.0 

10.0 <2.0 116.0 <.2.0 

1106 .0 <!+ .o 126.0 ~2.0 

7 15 

0.48 1. 72 

1,257 844 

<20 <46 



Table 5b. Morse Creek (cobble over sand) dominant benth!c organisms from the mid (+J'5 intertidal 
zone, collected spring 1977 through winter 1978, expressed as number and/or biomass (g) 
per m2. For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
# wt fl wt 4F wt ff wt 

Phaeophyta 
Fucus ~10.0 190.5 <10.0 3.5 

distichus 

Rhodophyta 
Gigartina 70.0 70.0 so.o 10.0 

papilla ta 

Platyhelminthes 
Turbellaria LS o. 5 106.0 < 12.0 796.0 < 12 .o 986.0 < 12 .o 

spp. 

Nemer tea 330.0 <.12. 0 670.0 <. 12.0 356.0 < 12.0 456.0 <.10. 0 
spp • 

.p. 
\D 

Mollusca 
Gastropoda 

Collise l la 10.0 0.5 20.0 12.S 30.0 8.0 60.0 12.5 
pelta 

c. 20.0 < 10.0 40.0 o.s 40.0 10 .o 80.0 cC 2. 5 
strigate lla 

Lacuna 0 <10.0 < 10.0 226.0 .c::.12. 0 36.0 < 12 .o 
variegata 

Littorina 4496.0 426.0 866.0 20.0 260.0 12.0 650.0 120.0 
sitkana 

Bivalvia 
Mytilus 10.0 <10.0 36.0 <. 12.0 90.0 <. 12. 0 36.0 0. 5 

spp. 

Annelida 
Polychaeta 

Capite llidat> 
Capitella 346.0 2.0 836.0 < 2.0 ~30.0 <. 2. 0 366.0 <12.0 

capitata 



Table Sb. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
:# wt If wt II wt II wt 

Annelida (cont.) 
Spionidae 

Malacoceros 0 320.0 <2.0 1830.0 <.2 .o 60.0 <. 2 .o 
g}utaeus 

Crustacea 
Cirripedia 

Bala nus 0 620.0 28.0 5430.0 616.0 5246 .o 660.0 
glandula 

B. 90.0 2.0 18,930.0 516.0 50.0 <. 10.0 0 
spp. (juv.) 

Isopoda 
I do tea 14.0 7.0 36.0 20.5 136.0 20.5 21.5 10.5 

wosnesenskii 

\Jl Amphipoda 
0 Gammaridea 6.0 ..::2.0 66.0 <12.0 476.0 o.s 100.0 .£.12.0 

spp. 
Corophium 10.0 < 10.0 1290 .o <-24 .o 17,590.0 10.0 2836.0 < 12 .o 

spp. 

Decapoda 
Hemigrapsus 20.0 60.5 116.0 184.5 180.0 43.S 157 .o 110.0 

spp. 
Pa gurus 

Spp. 
36.0 18.0 96.0 27 .o 46.0 1.0 286.0 <27 .o 

Insecta 
Dipteran 120.0 <-10 .o 2,136.0'-12.0 21,200 <12 .o 400.0 <12.0 

larvae spp. 

Species Richness 59 76 70 64 

Diversity, H1 2.34 2.04 1.97 2.50 

Total Number 6,452 29,420 33,278 13 ,514 

Tota 1 Biomass (g) 653 1,047 916 1,088 



Table Sc. Horse Creek (cobble over sand) dominant benthic organisms from the low (+oi 
intertidal zone,collecte~ spring 1977 through fall 1977, expressed as number 
and/or biomass (g) perm • For complete data set see Appendix J. 

Spr 77 Sum 77 Win 78 
I wt # wt I wt 

Clorophyta 
Ulva 13.5 117 .5 10.0 

spp. 

Phaeophyta 
Alar la 702.5 503.0 1473.5 

spp. 
Hedophyllum 57.5 0 0 

sessile 

Rhodophyta 
Gigartina 39.5 142.5 118.0 

papilla ta complex 
Iridaea 2,397.5 1,975.0 468.0 

VI cordata I-' 

Cnidaria 
Anthozoa 

Anthopleura 130.0 5.0 50.0 2.5 16.0 10.0 
elegantiasima 

Nemertea 0 360.0 4.0 250.0 <12.0 
app. 

Nematoda 490.0 .(.12.0 536.0 <12.0 114.0 <12.0 
spp. 

Mollusca 
Gastropoda 

Lacuna 126.0 0.5 1000.0 12.0 834.0 12.0 
variegata 

lfatoacmea 26.0 5.5 62 .o 7.5 46.0 20.0 
spp. 



Table Sc. (cont.) 

Spr 77 Sum 77 Fall 77 
I wt # wt # wt 

Mollusca (cont.) 
Gastropoda 

Thais 3.1 o.s 0 0 
spp. 

Bivalvia 
Mytilus 190.0 '10.0 10.0 <10.0 0 

Spp. 
Protothaca 6.0 .c:2.o 0 0 

staminea 
Tresus 10.0 102.0 30.0 12.0 6.0 <2.0 

capax 

Annelida 
\JI Polychaeta 
NI Arenicolidae 

Abarenicola 416.0 <12. 0 62.0 <2.0 166.0 ~2.0 

spp. 

Capitellidae 
Capitella 0 1100.0 < 12.0 3556.0 <12.0 

capita ta 

Cirratulidae 
Cirratu1us 1826.0 <12.0 1810.0 82.0 1380.0 <2 .o 

cirratus 

Nereidae 766.0 <34.0 362.0 64.0 166.0 <28.0 
spp. 

Opheliidae 
Armandia 0 60.0 <12.0 214.0 <2.0 

brevis 

Sabellidae 11416.0 <62.0 7816.0 < 70.0 76.0 <30.0 
spp. 



Table 5c. (cont.) 

Spr 77 Sum 77 Fall 77 
I wt I wt I wt 

Anne lid a (cont • ) 
Polychaeta 

Spionidae 
Malacoceros 16.0 .c2.o 736.6 <12 .o 2286.0 < 2.0 

glutaeus 

Crustacea 
Tanaidacea 

Leptoche lia 36.0' l'..12.0 36.0 <12.0 14 .o < 2.0 
dubia 

Amp hi pod a 
Gamma ride a 916.0 12.0 1176.0 <148.0 1120.0 10.0 . 

spp. 

De ca pod a 
\JI Cancer 12.5 15.5 46.0 35.0 6.0 4.0 
\,;.) 

spp. 
Pugettia 40.0 "'12. 0 436.0 10.0 56.0 2.0 

gracilis. 

Species Richness 112 117 82 
1 

Diversity, H 2.14 2.55 2.29 

Total Number 17 ,843 17 ,450 10,360 

Total Bionsass (g) 3,936 3' 176 2,216 



Species richness, total numbers, total biomass, and populations of most 
component species showed a spring/summer maximum. However, as in all rock 
areas, the community components were very patchy. Despite this, a compari­
son of the first and second year data sets showed high similarity. 

Table Sd presents the subtidal abridged data set for Morse Creek. The 
-10 m community was dominated by detritus feeders: Macoma, capitellids, 
maldanids, Arm.andia, spionids, Exogone, most gammarids, and ophiuroids. 
Suspension feeders (Calyptraea, Crenella, Mysella, and Leptochelia) were 
also abundant at -10 m. 

Species richness and diversity were very high. However the total 
biomass was fairly low. Year one/year two community similarity was high. 
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Table Sd. Horse Creek (gravel) dominant benthic organis199 from the shallow (-10 m) subtidal 
zone, collected spring 1977, expressed as number and/or biomass (g) per m2. For 
complete data set see Appendix I. 

Phaeophyta 
Desmarestia ligulata 

Mollusca 
Gastropoda 

Amphissa columbiana 
Calyptraea fastigiata 

Bivalvia. 
Crenella decussata 
Macoma spp. 
Mysella tumida 

Annelida 
Polychaeta 

Capitellidae 
Mediomastus sp. 

Maldanidae spp. 

Nereidae 
Platynereis bicanaliculata 

Opheliidae 
Armandia brevis 

Spionidae 
Malacoceros glutaeus 
Prionospio cirrifera 
P. steenstrupi 

Syllidae 
Exogone spp. 

I 

250.0 
60.0 

6.0 
86.0 
396.0 

510.0 

156.0 

70.0 

36.0 

0 
20.0 
106.0 

416.0 

-10 m 
wt 

<2.0 

16.0 
2.0 

<2.0 
o.o 
2.0 

<.2.0 

<2.0 

<: 2.0 

<2.0 

<2.0 
<2.0 

<2.0 



Crustacea 
Tanaidacea 

Leptochelia dubia 

Amphipoda 
Gammaridea spp. 

Decapoda 
Cancer productus 
Paguridae spp. 

Echinodermata 
Ophiuroidea spp. 

Species Richness 
1 

Species Diversity, H 

Total Number 

Total Biomass (g) 

Table Sd. (cont.) 

4806.0 

2030.0 

20.0 
116.0 

166.0 

-10 m 

127 

2.72 

11,654 

<290 

Wt 

2.0 

4.0 

12.0 
8.0 

2.0 



Beckett Point (protected sand-gravel, intertidal; sand, subtidal) 

The sediment at Beckett Point was a sandy gravel at +6', a gravel-sand 
mix at +3', a mdeium-fine sand with gravel at +O', fine sand at -Sm, and 
medium to fine sand at -lorn. The study area was completely protected 
inside Discovery Bay. The beach slope was fairly steep, and tidal action 
probably was mainly responsible for the fairly coarse sediment at the study 
site in the intertidal. The salinity showed no freshwater influence. 
Major physical environment changes from year one to year two were not 
observed. 

Table 6a presents the sunnnary data from +6' at Beckett Point. The 
community had two components, planktivorous epifaunal Balanus, responsible 
for most of the total biomass, and detritus feeding worms (nematodes, 
syllids, and oligochaetes) and isopods. The isopods and oligochaetes both 
showed peak numbers in fall quarter both years, perhaps correlated with fall 
plant die back. Year one, year two community similarity was quite high. 

An abridged data set for Beckett Point +3' is presented in Table 6b. 
The community at this level was dominated by suspension feeding bivalves 
(Mysella, Mytilus, Protothaca, Transennella, and Tresus), detritus feeders 
(capitellids, oweniids, spionids, syllids, oligochaetes, isopods, amphipods, 
Dendraster, and Leptosynapta), and a couple of carnivores (nemerteans and 
Hemipodus). The bivalves were very patchy in distribution. Seasonal 
pattern showed a fall peak for species richness, diversity, and density. 
Year one/year two similarity was low, probably reflecting the patchy nature 
of the community rather than community change. 

Table 6c gives the abridged results for Beckett Point +O'. This rich 
diverse community was dominated by suspension feeding bivalves 
(Clinocardium, Mysella, Protothaca, Transennella, and Tresus); deposit/ 
detritus feeding worms, crustaceans, and echinoderms; and a number of 
carnivores (nemerteans, Nassarius, Hemipodus, Glycinde, hesionids, 
nephtyids, phyllodocids, polynoids, Cancer, and Crangon). The majority of 
species and the total number peaked strongly in the fall. Species richness 
and diversity remained fairly constant through the year. Year one/year two 
community similarity was high~ 

Abridged subtidal results for Beckett Point are presented in Tabie 6d. 
The very rich, diverse communities at -5 m and -10 m at Beckett were very 
similar. The communities were dominated by deposit feeders: nematodes, 
Macoma, Tellina, oweniids, spionids, tanaids, and amphipods. There were a 
few suspension feeders (Mysella, chaetopterids) and carnivores (Nassarius, 
hesionids, and phyllodocids). The Van Veen grab operates best in fine 
sediments such as at Beckett. It is not surprising that Beckett subtidal 
communities showed the greatest year one/year two similarity.of all 
subtidal communities sampled since grab-caused error would be at a minimum. 
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Table 6a. Beckett Point (sandy gravel) dominant benthic organisms from the high (+6) 
intertidal zone, collected spr~ng 1977 through winter 1978> expressed as 
number an/or biomass (g) per m • For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
# wt # wt # wt # wt 

Nematoda 570.0 <2.0 172.0 <4.0 272 .o <4.0 420.0 <4.0 
spp. 

Annelida 
Oligochaeta 580.0 <2.0 92.0 <4.0 8·32 .o <4.0 780.0 <4.0 

·Spp. 

Polychaeta 
Nereidae 40.0 <2.0 12.0 44.0 <4.0 24.0 <8.0 

spp. 

tn Syllidae 
00 Syllis 340.0 <2.0 140.0 <4.0 60.0 <4.0 140.0 <4.0 

spp. 

Crustacea 
Cirripedia 

:ts.o Bal anus 0 112.0 480.0 168.0 432.0 168.0 
glandula 

Isopods 
Exosphaeroma 10.0 <2.0 0 2452.0 16.0 80.0 <4.0 

media 

Species Richness 10 13 15 12 

Diversity, Hl 1.43 2.04 1.44 1.69 

Total Number 1630 632 4,404 1904 

Total Biomass <20 <68 <232 <212 



Table 6b. Beckett Po1nt (gra~l-sand) dom1nant benth!c organisms from the m1d(+:J$ 1nter~ida1 zone. 
collected spring 1977 through winter 1978, expressed as number and/or biomass (g) per m2. 
For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
I wt # wt I wt # wt 

Nemertea 30.0 -'2.0 100.0 <1.1.0 212.0 <4.0 100.0 
app. 

Mollusca 
Gastropoda 

Lacuna 0 172.0 o.o 3092.0 12.0 0 
variegata 

Bivalvia 
Mysella 20.0 .( 2.0 492 4.0 492 4.0 152.0 <4.0 

tumida 
Mytilus 110.0 172.0 4.0 9012.0 20.0 460.0 <.4.0 

edulis 
Protothaca 90 "'2.0 52.0 <4.0 172.0 16.0 32.0 <4.0 

U1 staminea 
"° Transennella 60.0 < 2.0 132.0 o.o 380.0 8.0 20.0 <: 4.0 

tantilla 
Tresus 0 6.0 292.0 90.0 26.0 10.0 40.0 

sp. 

Annelida 
Oligochaeta 20.0 <. 2.0 100.0 <4.0 120.0 <4.0 152.0 <4.0 

spp. 

Polychaeta 
Capitellidae 

·Notomastus 0 340.0 <4.0 132.0 ~4.0 312.0 <.4.0 
tenuis 

Glyceridae 
J Hemipodus 1370.0 1680.0 3152.0 1212.0 

borealis 

Oweniidae 
Owenia 190.0 ( 2.0 280.0 8292.0 1220.0 <4.0 

fusiformis 



Table 6b. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
I wt I wt I wt # wt 

Annelida 
Polychaeta 

Spionidae 
Pygospio 0 100.0 ~4.0 188.0 <:.4. 0 0 

elegans 
Spio 0 52.0 ~4.0 572.0 '-4.0 0 

filicornis 
Spiophanes 0 0 60.0 (. 4.0 0 

bombyx 

Syllidae 
Syllis 20.0 <. 2.0 40.0 <4.0 12.0 <4.0 0 

spp. 

Crustacea 
Cirripedia 

°' Balanus 60.0 16.0 4712.0 96.0 792.0 136.0 40.0 o.o 
0 glandula 

lsopoda 
Exosphaeroma 460.0 .( 2.0 432.0 <8.0 1600.0 12.0 12.0 .( 4.0 

spp. 

Amphipoda 
Ganunaridea 40.0 < 2.0 1172.0 4.0 400.0 <4.0 32.0 <4.0 

sp. 

Echinodermata 
Echinoidea 

Dendraster 0 40.0 <4.0 660.0 <4.0 0 
excentricus 

Ho lot hul:'Oide a 
Leptosynapta 0 12.0 <4.0 80.0 4.0 0 

clarki 



Table 6b. (cont.) 

Spr 71 Sum 77 Fall 77 Win 78 

Species Richness 23.0 55.0 75.0 29.0 

Diversity. Hl 1.89 2.20 2.73 2.15 

Total Humber 3.450 ll,068 48,228 3,964 

Total Biomass .(. 54 <836 "'532 ('. 184 



Table 6c. Beckett Point (medium-fine sand) dominant benthic organisms from the low (+o) intertidal 
zone, collected spring 1977 through winter 1978, expressed aa number and/or biomass (g) 
per m2. For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
# wt # wt # Wt # wt 

Nemer tea 530.0 <.2.0 860.0 ./ 352.0 <4.0 480.0 <4.0 
spp. 

Nematoda 900.0 <2.0 292.0 <4.0 8832.0 <4.0 1652.0 <£4.0 
spp. 

Mollusca 
Gastropoda 

Lacuna 80.0 <2.0 652.0 4.0 152.0 <4.0 32.0 <.4.0 
variegata 

Nassariua 30.0' 18.0 20.0 12.0 20.0 <4.C 0 
mendicus 

a> Bi val via 
"' Clinocardium 180.0 18.0 12.0 4.0 580.0 8.0 972.0 8.0 

nuttallii 
Ma coma 60.0 <2.0 36.0 48.0 64.0 4.0 184.0 12.0 

spp. 
Mysella 4250.0 18.0 9772.0 16.0 19500.0 32.0 8812.0 16.0 

tumida 
Protothaca 180.0 2.0 32.0 12.0 292.0 36.0 280.0 4.0 

staminea 
Transennella 490.0 2.0 1120.0 4.0 232.0 4.0 480.0 <4.0 

tantilla 
Tresus 0 572.0 64.0 172.0 32.0 72.0 44.-0 

capax 

Annelida 
Oligochaeta 220 ~2.0 52.0 <4.0 1240.0 <4.0 140.0 <4.0 

spp. 

Polychaeta 
Capitellidae 680.0 <. 8.0 824.0 <.a.o 1712.0 <16.0 948 <16·0 

spp. 



Table 6c. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
# wt :/I wt # wt II wt 

Annelida 
Polychaeta 

Glyceridae 
.J Hemipodus 940.0 < 2.0 692.0 480.0 <8.0 480.0 <4.0 

borealis 

Goniadidae 
Glycinde 180.0 <2.0 40 <4.0 0 200.0 <:4 .o 

pi eta 

Hesionidae 186.0 <4.0 232.0 <..8.0 292.0 0 
spp. 

Nephtyidae 0 0 24.0 4.0 20.0 ~4.0 
spp. 

°' Nereidae w 
Platynereil 250.0 £2.0 300.0 1692.0 ,/ 1512.0 <4.0 

bicanaliculata 

Opheliidae 
Armandia 20.0 <:.2.0 60.0 <. o.o 1720.0 <4 .o 740.0 <4.0 

brevis 

Oweniidae 
Owenia 310.0 ~2.0 1032.0 ../ 1392.0 <4.0 872.0 <4.0 

fusiformis 

Phyllodocidae 290.0 .c::.10.0 484.0 <16.0 1160.0 -'20.0 396.0 ~16.0 

spp. 

Polynoidae 50.0 <6.0 52.0 <8.0 64.0 8.0 64.0 <12.0 
Spp. 

Spionidae 645.0 . <10.0 15236.0~8.0 2232.0 (28.0 644.0 .<: 24 .o 
spp. 



Table 6c. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
# wt f wt fl wt ft wt 

Annelida (cont • ) 
Polychaeta 

Syllidae 
Exogone 720.0 <4.0 8920 ..(4.0 3104.o <a.o 1600.0 <a.o 

spp. 

Crustacea 
Cumacea 
Cu~lla 510.0 "'2.0 52.0 .C:4. 0 160.0 <4~0 32.0 <.4 .o 

wlgaris 

Tanaidacea 
Leptoche lia 9670.0 2.0 1798.0 8.0 44632.0 24.0 20372.0 8.0 

dubia 

Amphipoda 

°' 
Gammaridea 1410.0 <2.0 3532.0 32.0 880.0 <4.0 820.0 4 .. 0 

-1:>- spp. 

Decapoda 
Cancer 0 112.0 <8.0 12.0 <4 .0 0 

spp. 
Crangon 0 12.0 <4.0 0 0 

nigricauda 
Pa gurus 0 52.0 <'.4.0 0 0 

spp. 

Echinodermata 
Echinoidea 

Dendraster 94.0 2.0 912.0 76.0 992.0 16.0 480.0 12.0 
excentricus 

Holothuroidea 
Leptosymapia 110.0 2.0 112.0 4.0 140.0 <4.0 80 .. 0 J 

clarki 



Table 6c. (cont.) 

Spr 77 Sum 77 Fall 77 Win 78 

Species Richness 68 83 93 79 

Diversity, H 
1 

2.52 2.31 2.13 2.30 

Total Number 24,830 58,584 97,112 45. 784 

Total Biomass ~l,226 L.. 2,780 L.. 3,080 .<... 2,784 



Table 6d. Beckett Point (11V!dium-fine sand) dominant benthic organisms from the shallow (-5 m, 
-10 m~ subtidal zone, collected spring.1977, expressed as number and/or biomass (g) 
per m • For complete data set see Appendix I. 

Nemertea spp. 

Nematoda spp. 

Mollusca 
Gastropoda 

Alvinia sp. 
Lacuna variegata 
Mitrella tuberosa 
Nassarius mendicus 

Bivalvia 
Macoma spp. 
Mysella tumida 
Tellina sp. 

Annelida 
Polychaeta 

Chaetopteridae 
Mesochaetopterus 

taylori 
Phyllochaetopterus 

prolifica 
Spiochaetopterus 

costarum 

Hesionidae 
Micropodarke dubia 

Nereidae 
Platynereis 

bicanaliculata 

Oweniidae 
Owenia fusiformis 

-5 m 

260.0 

160.0 

316.0 
190.0 
50.0 
0 

200.0 
1290.0 
376.0 

36.0 

0 

110.0 

566.0 

2096.0 

130.0 

wt 

<. 2.0 

< 2.0 

~2.0 
<2.0 

2.0 

4.0 
2.0 
10.0 

<. 2 .o 

< 2.0 

./ 

.(.2.0 

400.0 

360.0 

340.0 
66.0 
326.0 
20.0 

-10 m 

206.0 
3076.0 
146.0 

280.0 

826.0 

160.0 

950.0 

1360.0 

6.0 

wt 

< 2.0 

< 2.0 

6.0 
<2.0 

14.0 
0.0 

2.0 
4.0 
12.0 

.( 2 .o 

<2.0 

<2.0 

<( 2.0 

.( 2. 0 

<2.0 



Table 6d. (cont.) 

-5 m -10 m 
Wt Ii wt 

Annelida (cont.) 
Polychaeta 

Phyllodocidae 
Eulalia sanguinea 156.0 <2.0 250.0 c::2.o 
Phyllodoce spp. 122.0 <2.0 912.0 <2.0 

Spionidae 
Polydora socialis 76.0 < 2.0 1080.,0 <2.0 
Prionospio steenstrupi 1630.0 <2.0 730.0 <2.0 
Spiophanes berkeleyorum 10.0 <.2.0 0 

Crustacea 
Tanaidacea 

Leptochelia dubia 1260.0 <2.0 316.0 <2.0 

°' Amphipoda 
"' Gamma rid ea spp. 2976.0 2.0 3026.0 6.0 

Decapoda 
Paguridae spp. 36.0 <2.0 280.0 4'2 .o 

Species Richness 83 90 

Diversity, H1 2.77 3.05 

Tota 1 Number 13,416 17 ,542 

Total Biomass <170 <214 



Dungeness Spit (sand-gravel) 

The sediment at Dungeness Spit was sandy gravel at +6', gravel at +3', 
fine sand with gravel at +O', medium to fine sand with gravel at -5 m and 
medium sand with gravel at -10 m. The intertidal had a moderate slope and 
was extremely exposed to severe wave action. It was the only area east of 
Port Angeles which proved difficult to sample because of surf conditions. 
No noteworthy differences in the physical environment were observed between 
the first and second year. 

Abridged results for Dungeness Spit +6', +3', and +O' are given in 
Tables 7a-c respectively. All three levels had a very species-poor commu­
nity. In fact at +6' 1fall quarter absolutely no organisms were found. The 
only organisms found with any regularity at the three levels were deposit/ 
detritus feeding oligochaetes and amphipods. No consistent seasonal 
pattern in populations appeared. The community similarity between the first 
and second years was high at +3, and low at +6' and O', because of fewer 
oligochaetes and more amphipods found the second year. As expected with 
such a sparse fauna, patchiness was extreme (see Appendix I). 

Subtidal summary results for Dungeness Spit are presented on Table 7d. 
Fauna was still extremely sparse at -5m. The community at -10 m, although 
of low biomass, was fairly rich in both species and total number. The 
community was composed of small bivalves and deposit feeding polychaetes 
(capitellids, dorvilleids, spionid, and syllids, and gammarids). Year one 
and year two subtidal conmunity similarity was low at both levels. This 
probably reflects sampling inadequacy rather than community change. 
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Table 7a. Dungeness Spit (sandy gravel) dominant benthic organisms from the high (+6') intertidal 
zone collected spring 1977 (through winter 1978), expressed as number and/or biomass (g) 
per m2. For complete data set see Appendix I. 

Annelida 
Oligochaeta 

spp. 

Crustacea 
Amphipoda 

Gammaridea 
spp. 

Species richness 

Diversity - H' 

Tota 1 ·number 

Totalbiomass (g) 

Spr 77 
# wt 

4.0 < 2.0 

4.0 <2.0 

2 

0.69 

8 

<2 

Sum 77 
I wt 

0 

332.0 <2.0 

1 

o.oo 

332 

Fall 77 
I wt 

0 

0 

0 

0 

0 

0 

Win 78 
II wt 

4.0 <2.0 

0 

1 

0.00 

4 



Table 7b. Dungeness Spit (sandy gravel) dominant benthic organisms from the mid (+3') intertidal 
zone collected spring 1977 (through winter 1978), expressed as number 
per m2. For complete data set see Appendix I. 

and/or biomass (g) 

Spr 77 Sum 77 Fall 77 Win 78 
I wt I wt ff wt 11 Wt 

Annelida 
Oligochaeta 4.0 <2.0 0 0 0 

spp. 

Crustacea 
Amp hi pod a 

Gammaridea 272.0 0.0 4.0 <2.0 16.0 <2.0 572.0 <2.0 
'-! spp. 
0 

Species richness 2 2 1 1 

Diversity - H' 0.08 0.56 o.oo o.oo 

Total number 276 16 16 572 

Total biomass (g) < 2 <4 <2 



Table 7c. Dungeness Spit (sandy gravel) dominant benthic organisms from the low (+O') intertidal 
zone ~ollected spring 1977 (th~ough winter 1978), expressed as number and/or biomass (g) 
per m • For complete data set see Appendix I. 

Annelida 
Oligochaeta 

spp. 

Crustacea 
Amp hi pod a 

Gammaridea 
spp. 

Species richness 

Diversity - H' 

Total number 

Total biomass (g) 

Spr 77 
I wt 

8.0 < 2.0 

40.0 < 2.0 

3 

0.69 

52 

< 6 

Sum 77 
I wt 

0 

140.0 < 2 .o 

2 

0.13 

144 

< 4 

Fall 77 
f wt 

0 

492.0 <2.0 

5 

0.27 

520 

< 10 

Win 78 
41 wt 

0 

68.0 < 2.0 

1 

o.oo 

68 

< 2 



table 7d. Dungeneas Spit (medium-fine sand with gravel) dominant benthic organisms from the shallow 
subtidal zone collected spring 1977, expressed as number and/or biomass (g) per m2• For 
complete data set see Appendix I. 

Nematoda spp. 

Mollusca 
Bivalvia 

Crenella decus•ata 
Macoma spp. 
Mysella tumida 
Psephidia lordi 

Annelida 
Capitellidae 

Mediomastus sp. 

Dorvi lleidae 
Protodorvillea gracilis 

Hesionidae 
Micropodarke dubla 

Spionidae 
Prionospio ateenstrupi 
Spiophanes bombyx 

Syllidae 
Exogone spp. 

Crustacea 
Tanaidacea 

Leptochelia dubia 

# 

0 

30.0 
0 

30.0 
40.0 

70.0 

0 

0 

0 
0 

0 

6.0 

-5 m 
wt 

< 2. 0 

<2.0 
<.2.0 

<2. 0 

< 2.0 

' 
876.0 

66.0 
52.0 
70.0 
10.0 

1060. 0 

456.0 

220.0 

146.0 
6.0 

508.0 

240. 0 

-10 m 
wt 

<2.0 

<2.0 
< 2. 0 
< 2. 0 
< 2. 0 

0.0 

<2. 0 

<2.0 

< 2. 0 
<2. 0 

< 2.0 

<.2.0 



....... 
w 

Table 7d. (Cont.) 

Amphipoda 
Gaauriclea •pp. 

Specie• rlcbne•• 

Diver•ity - H' 

Total number 

Total biomass (g) 

-Sm 
I 

380.0 

28 

2.43 

858 

<S6 

wt 

< 2. 0 

-10 m 
I 

560.0 

136 

3.82 

6764 

<322 

wt 

<2.0 



Twin Rivet's (sand-gravel) 

The sediment at Twin Rivers was sandy gravel at +6', gravel at +3', 
gravel with fine sand at +O', gravel at -5 m. The beach had a fairly steep 
slope and was very exposed to both waves and ocean swells. Wave conditions 
prevented sampling at -10 m during the second year, 

Tables Sa-c present abridged results for Twin Rivers +6', +3', and +O' 
respectively for the single quarter sampled. At all levels species richness, 
diversity, and biomass were low. The communities, such as they are, were 
primarily composed of deposit feeding worms and gammarid amphipods. As 
expected with a sparse fauna, it was extremely patchy spatially. Year one, 
year two similarity was high at +6' and low at +3' and +O'. 

Twin Rivers -5 m subtidal abridged results are given in Table 8d. 
Weather conditions prevented -10 m sampling. The community was dominated 
by deposit feeding annelids, and crustaceans. As with most of the Van Veen 
samples, variance among replicates was very high and might not reflect 
organism patchiness. In addition there was very little similarity between 
first and second year samples. First year species richness was 139 compared 
to 28 the second year. This is most likely a reflection of poor sampling, 
not year to year change. 
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Table 8a. Twin Rivers (•and. gravel) dominant benthic organisms from the high (+6') intertidal zone 
collected spring 1977, expressed as number and/or biomass (g) per m2. For complete data 
set see Appendix I. 

Annelida 
Oligochaeta 

spp. 

Crustacea 
Amphipoda 

Gaaaaridea 
app. 

Species richness 

Diversity - H' 

Total number 

Total biomass (g) 

SpT 17 

' wt 

32.0 <2.0 

8.0 < 2.0 

3 

0.76 

44 



Table 8b. Twin Rivers (sand, gravel) dominant benthic organisms from the mid (+3') intertidal zone 
collected spring 1977, expressed as number and/or biomass (g) per m2. For complete data 
set see Appendix I. 

Annelida 
Oligochaeta 

spp. 

Crustacea 
Isopoda 

Gnorimosphaeroma 
oregonense 

Amphipoda 
Gammaridea 

spp. 

Species richness 

Diversity - H' 

Total number 

Total biomass (g) 

Spr 77 
# wt 

28.0 <. 2. 0 

32.0 < 2. 0 

576.0 <2.0 

4 

0.63 

692 

<8 



Table Sc. Twin Rivera (•and, gravel) dominant benthic organiama from the low ~+o') intertidal zone 
collected apring 1977, expresaed aa n..mer and/or biomass (g) par•. For complete data 
•et ••• Appendix I. 

Annelida 
Polychaeta 

Capitellidae 
Capitella 

capita ta 

Spionidae 
Malacocerua 

glutaeus 

Crustacea 
Amphipoda 

GU11aridea 
spp. 

Species richneas 

Diversity - B' 

Total number 

Total bi011as• (g) 

Spr 77 
# wt 

168.0 <2. 0 

660.0 <:2. 0 

480.0 <2.0 

15 

1.62 

1448 

~30 



....... 
00 

Table 8d. Twin 'l.ivers (gravel) dominant benthic organisms from the shallow subtidal zone collected 
spring 1977. expressed as number and/or biomass (g) per m2. For complete data set see 
Appendix I. 

Mollusca 
Bivalvia 

Mysella tumida 
Protothaca staminea 

Annelida 
Oligochaeta spp. 

Polychaeta 
Capitellidae 

Mediomastus sp. 

Cirratulldae 
Tharyx multifili• 

Goniadidae 
Glycinde picta 

Nereidae 
Platynereis bicanaliculata 

Oweniidae 
Owenia fusiformis 

Spionidae 
Prionospio steenstrupi 

Crustacea 
Cumacea 

D~ast~~o~•~• a~. 

# 

6.0 
10.0 

6.0 

410.0 

5190.0 

70.0 

16.0 

670.0 

150. 0 

-5m 
wt 

<::2. 0 
6.0 

<. 2. 0 

<2. 0 

<' 2. 0 

<2.0 

~2. 0 

<2. 0 

2.0 



Table 8d. (Cont.) 

Isopoda 
Gnorimosphaeroma oregonense 

Amphipoda 
Gammaridea spp. 

Species richness 

Diversity - H' 

Total number 

Total biomass (g) 

-5 m 
I wt 

230.0 2.0 

1486.0 2.0 

28 

1.69 

8852 

<56 



North Beach. Sand (sand) 

The sedi.Jnent at +6' was sand with gravel, at +2' medium to fine sand 
with gravel, at +O' medium to very fine sand 1 at -5 m medium to coarse sand, 
and at -10 m sand and gravel. The mid-tide height of +2' was selected 
instead of +3' to stay out of the more gravelly upper intertidal. North 
Beach Sand had a moderately sloped beach and moderate exposure, as North 
Beach Cobble. No major changes in the physical environment were observed 
between the first and second year. 

Abridged results ;or North Beach Sand +6' are given in Table 9a. The 
connnunity was very low in species richness, diversity, total number of 
organisms, and total biomass. It was composed of deposit feeding worms and 
crustaceans. Species richness and total number appeared particularly 
depressed in the winter. The sparse fauna was of course very patchy in 
spatial distribution. First and second year community similarity was low. 

Table 9b gives a summary data set for North Beach Sand +2'. Major 
components of this community were all detrital/deposit feeders (Paraonella, 
Eohaustorius, and Paraphoxus). The community was dominated by the fossorial 
amphipod Eohaustorius. Its populations peaked in the summer. Species 
richness, diversity, and total biomass were low and exhibited little season­
al pattern. The community was extremely similar from year one to year two. 

Table 9c presents the abridged results for North Beach Sand +O'. This 
low diversity, low biomass community was comprised almost totally of deposit/ 
detrital feeding polychaetes and crustaceans plus carnivorous nemerteans and 
was dominated by three species: the paraonid polychaete Paraonella, the 
mysid Archaeomysis, and the amphipod Eohaustorius. Paraonella and 
Eohaustorius populations peaked in the spring. Archaeomysis showed a severe 
population decline in the fall/winter. This may merely indicate migration 
of the species out of the littoral zone during this period. As at +2' this 
community showed great similarity from year one to year two. 

Abridged subtidal data are given in Table 9d for North Beach. Except 
for fewer plants at -10 m, the communities at -5 m and -10 m were quite 
similar. They were composed of herbivores (Lacuna and Onuphis), suspension­
feeding bivalves (Clinocardium, Crenella, Mysella, Psephidia), many deposit 
feeding annelids and small crustaceans, and carnivores (Natica, Micropod­
arke, and Cancer at -5 m). Species richness, diversity, total number, and 
biomass were high at both levels. Year to year similarity was low, again 
likely due to poor sampling methodology. 
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Table 9a. North Beach Sand (medium-fine sand with gravel) dominant benthic organisms from the 
high (+6') intertidal zone collected spring 1977 (through winter 1978), expressed as 
number and/or biomass (g) per m2. For complete data set see Appendix I. 

Annelida 
Oligochaeta 

spp. 

Crustacea 
Amphipoda 

Gamnaridea 
spp • 

Species. richness 

Diversity - H' 

Total number 

Total biomass (g) 

Spr 77 
I wt 

24. 0 <-2. 0 

4.0 <2.0 

10 

2.02 

92 

< 20 

Sum 77 
I wt 

0 

0 

8 

1.48 

156 

<18 

Fall 77 
I wt 

28.0 .(.2.0 

0 

6 

1.35 

48 

<12 

Win 78 
I wt 

8.0 <2.0 

8.0 <2.0 

5 

1.55 

28 

.c..10 



Table 9b. North Beach Sand (medium-fine sand with gravel) dominant benthic organisms from the mid 
(+2') intertidal zon~ collected spring 1977 (through winter 1978), expressed as number 
and/or biomass (g) per m2. For complete data set see Appendix I. 

Annelida 
Polychaeta 

Paraonidae 

Spr 77 
I vt 

Paraonella 156.0 <2.0 
platybranchia 

Spionidae 
Pygospio 

elegans 

Crustacea 
tsopoda 

Exosphaeroma 
media 

Amphipoda 
Eohaustoriua 

spp. 
Paraphoxus 

app. 

Species richness 

Diversity - H' 

Total number 

Total biomass (g) 

0 

0 

2408.0 6. 0 

0 

10 

0.33 

2600 

<24 

Sum 77 
# wt 

132.0 <2.0 

0 

0 

6072.0 8.0 

8.0 <2.0 

15 

0.26 

6372 

<32 

Fall 77 
I wt 

12.0 <2.0 

0 

0 

1524. 0 4. 0 

156.0 <2.0 

10 . 

0.70 

1824 

<28 

Win 78 
# wt 

36.0 <2.0 

0 

2.6 <.2.0 

1988.0 2.0 

200.0 <2.0 

10 

0.66 

2352 

<22 



Table 9c. North Beach Sand (medium-fine sand with gravel) dominant benthic organisms from the 
low (+o') intertidal zone collected spring 1977 (through winter 1978), expressed as 
number and/or biomass (g) per m2. For complete data set see Appendix I. 

Nemertea spp. 

Annelida 
Polychaeta 

Arenicolidae 
Abarenicola 

claparedi 
oceanica 

Spr 77 
# wt 

16.0 <2.0 

64.0 <2.0 

Sum 77 
# wt 

20.0 <2.0 

4.0 <2.0 

Fall 77 
I wt 

0 

24. 0 <2.0 

Win 78 
# wt 

12.0 <2.0 

4.0 <2.0 

(X) 

w Orbiniidae 
Scoloplos sp. 112.0 

Paraonidae 
Paraonella 2168.0 

platybranchia 

Spionidae app. 

Syllidae 
Syllis spp. 

Crustacea 
Hyaidacea 

Archaeomyais 
grebnitzkii 

Amp hi pod a 

92.0 <2.0 

116.0 <2.0 

16.0 <2.0 

lohauatorius 2940.0 6.0 
washingtonianus 

132.0 32. 0 <: 2. 0 112.0 "'-2.0 

1984.0 480.0 <:2.0 1448.0 <2.0 

56.0 <2.0 124.0 <2.0 456.0 <2.0 

124. 0 < 2. 0 0 196.0 <2.0 

1188.0 4.0 4.0 <2.0 0 

992.0 o.o 2792.0 0.0 2796.0 2.0 



Table 9c. (Cont.) 

Amphipoda (cont.) 
PaTaphoxus 

app. 

Species richness 

Divereity - H' 

Total number 

Total biomass (g) 

Spr 77 
I wt 

32.0 <2.0 

16 

1.11 

5608 

<28 

Sum 77 
I wt 

16.0 <2.0 

21 

1.56 

3692 

<34 

Fall 77 
I wt 

4.0 <2.0 

18 

1.02 

3792 

<36 

Win 78 
I wt 

0 

19 

1.36 

5296 

<38 



Table 9d. North Beach (coar•e sand-gravel) dominant benthic organism• from the shallow subtidal 
zone collected spring 1977, expressed as number and/or biomass (g) per m2. For 
complete data aet aee Appendix I. 

-S m -10 m 

' wt # wt 

Phaeophyta 
Lamlnarla saccharina 1655.0 0 
Pterygophora californica 9163.0 0 

Rhodophyta 
Odonthalia washingtoniensis 0 0 
Opuntiella callfornica 700.0 0 

00 

""' Nematoda spp. 330.0 <: 1. 0 260.0 <.2. 0 

Mollusca 
Gastropoda 

Lacuna variegata 940.0 s.o 40.0 <2.0 
Margarite• pupillua 120.0 ~i.o 0 

· lfatica clausa ·s.o ~1.0 6.0 26.0 

Bi val via 
cU.nocardlum nuttal lii 1375.0 1.0 30.0 o.o 
Crenella decusaata 15.0 .c.i.o 646.0 2.0 
Hacoma sp. 0 10.0 <2. 0 
Myaella tumida 100.0 "'1.0 0 
Psephidia lordi 105.0 .c.l. 0 46.0 o.o 

Annelida 
Oligochaeta •pp. 175.0 <1.0 1250. 0 <2.0 



Table 9d. (Cont.) 

-s .. -10 .. 
I wt I wt 

Polychaeta 
Capitellidae 

Kediomaatu• ap. 35.0 < 1. 0 6.0 <2.0 

Dorvilleidae 
Protodorvillea gracili• 290.0 .( 1.0 30.0 <2.0 

Hesionidae 
Micropodarke dubia 540.0 <l.0 416.0 <2.0 

00 
Onuphiidae 

O"I Onuphis spp. 285.0 <l. 0 10. () <2.0 

Sabellidae spp. 25.0 41.0 0 

Spionldae 
Polydora hamata 420.0 "l. 0 0 
P. pygidialla 275.0 <1.0 0 
Prlonospio steenatrupi 130.0 .( 1. 0 30.0 .c 2. 0 
Spio filicorni• 90.0 <1.0 270.0 <2.0 

Syllidae 
Exogone spp. 395.0 <1.0 166.0 <2.0 

Archiannelida 
Polygordiidae 

Polygordius sp. 520.0 "'1.0 560.0 <2. 0 

Crustacea 
Tanaidacea 

Leptochelia dubia 175.0 <.1. 0 176.0 <-2. 0 



Table 9d. (Cont.) 

-s m. •10 m 
# wt I wt 

lsopoda 
Exoaphaeroma •PP• 655.0 o.o 136.0 <:2.0 

Amp hi pod a 
Gammaridea spp. 4275.0 6.0 630.0 2.0 

Decapoda 
Cancer spp. 30.0 9.0 0 
Paguridae spp. 130.0 s.o 36.0 <2.0 

00 
-...J 

Specie• richness 201 151 

Diversity - H' 1.44 3.86 

Total number 14103 7442 

Total biomass (g) 12021 1474 



Kydaka Beach (sand) 

The sediment at Kydaka Beach at +6' , +3' , and +O' was uniformly very 
coarse to fine sand, at -5 m medium to fine sand, and at -10 m fine sand. 
The beach slope was moderately steep, and the area was exposed to extremely 
violent wave and ocean swell action. Salinity during winter quarter 
sampling was quite low (20.1°/oo). No major difference was observed in the 
physical envir.onment between .the first and second year. 

Tables lOa-c present abridged results for Kydaka Beach +6', +3', and 
+O' respectively. Th~ very low diversity, low total number, low biomass 
communities were fairly similar at all three levels. Deposit/detrital 
feeders dominate (oligochaetes, gammarids, Archaeomysis). A carnivore 
(Nephtys) occurred at +O'. No clear seasonal patterns emerged, .probably 
because of the difficulty of accurately sampling such a sparse fauna. 
Winter did appear to be a depressed time for total number. Similarity in 
communities between year one and two was low at all three levels, doubtless 
due to the problems in sampling such a sparse fauna. 

The summary subtidal results for Kydaka Beach appear in Table lOd. 
Major constituents were deposit feeding bivalves (Tellina), small suspension 
feeding bivalves (Mysella), deposit feeding polychaetes (capitellids and 
spionids) and small crustaceans (ostracods, cumaceans, and gammarid 
amphipods). Year one to year two community similarity was high given the 
limitations of grab sampling noted earlier. 
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Table lOa. Kydaka Beach (coarae-fine sand) dominant benthic organisms from the high (+6') intertidal 
zone ~ollected apring 1977 (through winter 1978), expressed as number and/or biomass (g) 
pe~ m • For complete data set see Appendix I. 

Annelida 
Oligochaeta 

•pp. 

Crustacea 
Amphlpoda 

Guaaridea 
app. 

Specie• richness 

Diversity - H' 

Total number 

Total biomass (g) 

Spr 77 
# wt 

8.0 <2.0 

0 

2 

0.64 

12 

Sum 77 
# wt 

68.0 <2. 0 

44.0 <4.0 

6 

1.23 

144 

.c:.12 

Fall 77 
I wt 

12.0 .c2.o 

76.0 <2.0 

4 

0.71 

96 

,.(8 

Win 78 
# wt 

8.0 .c.2.0 

0 

2 

0.64 

12 



\0 
0 

Table lOb. IC.ydaka Beach (coarse-fine sand) dominaRt benthic organisms from the mid (+3') intertidal. 
zone collected spring 1977 (through winter 1978), expressed as number and/or biomass (g) 
per m2. For complete data set see Appendix I. 

Spi- 77 Sum 77 Fall 77 Win 78 
I wt I wt # wt -' wt 

Annelida 
Oligochaeta 0 0 0 0 

spp. 

Crustacea 
Myaidacea 

Archaeomysis 4.0 .(2.0 212.0 .(2.0 40.0 <2.0 0 
grebnitzkii 

Species richness 2 5 2 1 

Diversity - H' 0.87 0.45 o.oo 

Total number 8 328 48 12 

Total biomass (g) <4 <.10 <4 <2 



\0 ...... 

Table 10 c. Kydaka Beach (coar1e-fine sand) dominant benthic organisms from the low (+o') intertidal 
zone ~ollected spring 1977 (through winter 1978), expressed as number and/or biomass (g) 
per m • For complete data set see Appendix I. 

Annelida 
Polychaeta 

Nephtyidae 
Nephtya 

spp. 

Paraonidae 
Paraonella 

platybranchia 

Crustacea 
Mysidacea 

Archaeomyaia 
grebnitzkii 

Alllphipoda 
Gammaridea spp. 

Species richness 

Diversity - H' 

Total number 

Total biomass (g) 

Spr 77 
I wt 

0 

0 

4.0 <2.0 

268.0 <:s.o 

6 

0.61 

272 

<.12 

Sum 77 
I wt 

0 

24.0 <2.0 

16.0 ..:::2.0 

64110 <4.0 

5 

1.25 

112 

<10 

Fall 77 
I wt 

8.0 <2.0 

8.0 <2.0 

0 

0 

7 

1.77 

56 

.cl4 

Win 78 
# wt 

0 

0 

0 

0 

1 

o.oo 

8 

<2 



Table lOd. Kydaka Beach (medium-fine sand} dominant benthic organisms from the shallow aubtidal 
zone collected spring 1977, expressed •• number and/or biomass (g) per m2. For 
complete data set see Appendix I. 

•Sm ·10 m 
I wt # wt 

Mollusca 
Bi val via 

Hysella tumida 610.0 2.0 1656.0 4.0 
Psephidia lordi 0 1316.0 8.0 
Tellina ap. 26.0 2.0 56.0 2.0 

Annelida 
~ Polychaeta 
N Capitellidae 

Kediomastus sp. 256.0 .c2.o 1670.0 o.o 

Orbiniidae 
Scoloplo• spp. 110.0 <2.0 so.o o.o 

Oweniidae 
Owenia fusiformis 150.0 <2.0 220.0 o.o 

Spionidae 
Polydora aoclalis 60.0 "'2.0 116.0 o.o 
Prionoapio steenstrupi 740.0 <2.0 3850. 0 o.o 

Crustacea 
Ostracoda app. 196.0 2.0 1560.0 2.0 

Cumacea 
Dlastyl11 ap. 0 46.0 2.0 
Dlastylop•i• sp. 476.0 2.0 6.0 o.o 



Table lOd. (Cont.) 

-s Ill -10 m 
# vt # wt 

Iaopocla 
Edotea sublittorali• 20.0 2.0 0 

Amphipoda 
Gamaridea app. 2076.0 4.0 2576.0 6.0 

Echinodermata 
Holothuroidea 

Leptosynapta clarki 336.0 6.0 0 

\0 
w 

Species richness 54 96 

Diveraity - H' 2.55 2.83 

Total number 6230 17 .410 

Total biomass (g) <114 <222 



Jamestown (protected sand) 

The Jamestown sediment wa$ sandy gravel at +6 ~, fine sand at +1. 4', 
medium sand at +o~, coarse to medium sand at -5 m, and coarse to fine sand 
at -10 m. The +1.4' level was selected to avoid the upper intertidal 
gravel. The beach was fairly well protected by Dungeness Spit. Its slope 
was very gradual and was the widest beach sampled. No major changes in the 
physical ·environment were noted between the first and second year. 

Table lla presents the sunnnary results of Jamestown +6'. This low 
diversity comm.unity w~s composed predominantly of deposit feeders (nematodes, 
oligochaetes and gannnarid amphipods) • ·Lowest species richness occurred in 
the sunnner- fall, highest total number in winter. The patchiness of the 
fauna was very great (Appendix I). However, because of the overwhelming 
numerical dominance of oligochaetes, year one and year two similarity was 
total. 

Abridged results for Jamestown +1.4' are presented in Table llb. The 
major components of this community were a small suspension-feeding bivalve 
(Transennella), a deposit feeding bivalve (Macoma), other deposit feeders 
(nematodes, arenicolids, capitellids, paraonids, spionids, oligochaetes, 
gannnarids, and Leptosynapta), and carnivores (Nephtys, Eteone). No clear 
seasonal patterns appeared in the results~ althoug!t spring appears to have 
lowest species richness and number. First and second year community 
similarity was high, but densities were greater in the second year. 

Table llc presents an abridged data set for Jamestown +O'. This high 
density, high biomass community was quite complex. Tube-building poly­
chaetes and crustaceans and Upogebia provided major structuring elements 
and dominated the community. Most of the worms, Macoma, small crustaceans, 
and Leptosynapta were deposit/detritus feeders. Carnivores included 
nemerteans,.hesionids, phyllodocids, and polynoids. A small, suspension­
feeding biv~lve (Transennella) was also abundant. No clear community 
seasonal changes appeared in the results. However, many polycbaetes 
(e.g. Platynereis) showed peak numbers in fall/winter, evideµce of Dectuit­
ment. Comm.unity similarity between year one and two was very high. 

Subtidal results for Jamestown are presented in ab~idged form in 
Table lld. The communities of these two levels, -5 m, and -10 m, were 
quite similar. Both were very species rich, diverse, and had a high total 
number. Over ten species of suspension feeding bivalves and one deposit 
feeder were present. Herbivores included Margarites/Lirularia, Platynereis, 
Onuphis, and Pugettia. Among carnivores were nemerteans, Nassarius, 
Natica, hesionids, and polynoids. In addition there were many depositl 
detritus feeding polychaetes and small crustaceans. Replicate variance was 
fairly low at this area and year one to.year two similarity rather high 
for subtidal grab-sampled communities. 
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Table lla. Jamestown (sandy gravel) dominant benthic organisms from the high (+6') intertidal 
zone collected spring 1977 (through winter 1978), expressed as number and/or biomass 
(g) per m2. For complete data set see Appendix I. 

Spr 11 Sum 77 Fall 77 Win 78 
# wt # wt # wt I wt 

Nematoda 60.6 <2.0 72.0 <4.0 60.0 <4.0 20.0 <4. 0 
app. 

Annelida 
Oligochaeta 148,830.0 <2.0 44,332.0 <4.0 30,640.0 <4.0 1,612.0 <4.0 

spp. 

Crustacea 
Amphipocla 

ea-aridea 650.0 <2.0 0 140.0 <4.0 80.0 <4.0 
•PP• 

Species richness 8 4 4 14 

Diversity - H' 0.01 0.02 0.07 0.73 

Total number 150,220 44,428 30,972 1876 

Total biomass (g) <14 <16 < 16 <52 
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Table llb. Jamestown (fine sand) dominant benthic organisms from the mid (+1.4') intertidal 
zone collected spring 1977 (through winter 1978), expressed as number and/or biomass 
(g) per m2. For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
# wt # wt I wt I wt 

Nematoda 40.0 <2.0 412.0 <4.0 252.0 <=4. 0 472.0 <4. 0 
spp. 

Mollusca 
Bi val via 

Ma coma 60.0 156.0 20.0 148.0 72.0 340.0 12.0 80.0 
nasuta 

Transenella 1270.0 8.0 760.0 <:4. 0 7232.0 32.0 5280.0 <4.0 
tantilla 

Annelida 
Polychaeta 

Arenicolidae so.o <2.0 700.0 -<4. 0 7052. 0 <4.0 2132.0 <4. 0 
sp. 

Capitellidae 
Capitclla 870.0 <2.0 3632.0 <4.0 3012.0 4.0 1140.0 <4. 0 

capitata 

Paraonidae 
Paraonella 60.0 "'2. 0 332.0 ~4.0 112.0 <4.0 52.0 <4.0 

platybranchia 

Phyllodocidae 
Eteone 380.0 <2.0 17,520.0 <4.0 712.0 <4.0 1352.0 <4.0 

longa 
Phyllodoce 20.0 <2.0 12.0 <4.0 320.0 <4.0 340.0 <4.0 

maculata 



Table llb. (Cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
I wt I wt # wt I wt 

Spionidae 
./ ' Malacoceros 5750.0 < 2.0 820.0 <::4. 0 11,892.0 13,04.0.0 c:: 4. 0 

glutaeus 
Polydora kempi 80.0 <2.0 1880.0 <4.0 2940.0 ./ 272.0 .( 4. 0 

japonica 
Pygospio 820.0 <2.0 51,512.0 <4.0 2740.0 <4.0 1980.0 <.4.0 

elegans 

Crustacea 
Tanaidacea 

l.D Leptochelia 10.0 <2.0 40.0 
-...J 

dubia 
<4.0 600.0 <4.0 1252.0 <4.0 

Amp hi pod a 
Gamnaridea 906.0 <2.0 1048.0 <'20.0 1868.0 -<16.0 24.0 <8.0 

spp. 

Echinodermata 
Holothuroidea 

Leptosynapta 10.0 < 2.0 0 12.0 C::4.0 172.0 <4.0 
clarki 

Species richness 33 38 48 38 

Diversity - . H' 1.87 1.19 2.02 1.90 

T\ltal number 11,536 68,244 61,368 28,632 

Total bioaiass (g) <224 <340 <704 < 220 
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Table llc. Jamestown (medium sand) dominant benthic organisms from the low (+O') intertidal zone 
collected spring 1977 (through winter 1978), expressed as number and/or biomass (g) 
per m2. For complete data set see Appendix I. 

Spr 77 Sum 77 Fall 77 Win 78 
# wt # wt I wt I wt 

Nemer tea 50.0 <2.0 32.0 <4.0 120.0 <4.0 ioo:o <4.0 
spp. 

Nematoda 0 12.0 <4.0 60.0 .C4. 0 340.0 "4. 0 
spp. 

Mollusca 
Bivalvia 

MaCOlll4 320.0 < 2. 0 32.0 24.0 20.0 4.0 12.0 4.0 
spp. 

Transennella 780.0 4.0 540.0 <4.0 2560.0 12.0 1572.0 ..:.4. 0 
tantUla 

Annelida 
Oligochaeta 11.690.0 <2.0 9532.0 <4.0 19,820.0 <4.0 27,072.0 

spp. 

Polychaeta 
Capitellidae 

Capitella 1060.0 .( 2. 0 632.0 <4.0 2960. 0 <4.0 2332.0 <4.0 
capitata 

Mediomastus 770.0 <2.0 1500.0 <4.0 1772.0 <.4.0 1312. 0 <.4. 0 
sp. 

Cirratulidae 410.0 <2.0 192.0 <4.0 152.0 .:::4.0 224.0 <: 4. 0 
spp. 





Table llc. (Cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
# wt # wt # wt I wt 

Phyllodocidae (cont.) 
Phyllodoce 40.0 42.0 52.0 <4.0 120.0 <4. 0 252.0 <4. 0 

' maculata 

Polynoidae 
./ Harmothoe so.o <2. 0 380.0 ~4.0 492.0 8.0 52.0 

imbricata 

Spionidae 
,/ I-' Malacoceros 650.0 <2.0 600.0 L4.0 2692.0 "4. 0 4052.0 

0 
glutaeus 0 

Syllidae 
Exogone 5220.0 <4.0 2560.0 .<:4. 0 5180.0 <.4. 0 3432.0 <.4.0 

lourei 

Terebellidae 
?i•ta 560.0 .; 512.0 <-4.0 340.0 20.0 492.0 ../ 

brevibranchiata 

Cru•tacea 
Tanaidacea 

Leptochelia 810.0 <2.0 1492.0 -<4. 0 1760.0 <4.0 2080.0 <4.0 
dubia 

Amphipoda 
Guanaridea 590.0 ~2.0 452.0 <:4.0 218.0 16.0 660.0 4'-4.0 

•PP• 



Table llc. (Cont.) 

Spr 77 Sum 77 Fall 77 Win 78 
I wt # wt # wt # wt 

Decapoda 
Plnnlxa 50.0 4.0 24.0 o.o 140.0 <4.0 52.0 <4.0 

•pp. 
Upogebia 120.0 40.0 660.0 60.0 220.0 308.0 352.0 <4.0 

pugettensis 

Echinodermata 
Holothuroidea 

Leptosynapta 220.0 <2.0 112.0 <4.0 20.0 <4.0 100.0 <:4. 0 
..... clarki 
0 ...... 

Species richness 47 57 78 62 

Diversity - H' 2.36 2.42 2.48 2.10 

Total number 25,910 24, 216- 50,412 51,644 

Total biomass (g) 302 252 1084 20 



i--
0 
N 

Table lld. Jamestown (coarse-fine sand) dominant benthic organisms from the shallow subtidal 
zone collected spring 1977, expressed as number and/or biomass (g) per m2. For 
complete data set see Appendix I. 

Nemertea spp. 

Nematoda spp. 

Mollusca 
Gastropoda 

Alvinia sp. 
Margarites/Lirularia spp. 
Nassarius mendicus 
Natica clausa 

Bi val via 
Cardita ventricosa 
Clinocardium nuttallii 
Crenella decussata 
Macoma spp. 
Mysella tumida 
Psephidia lordi 

Annelida 
Ampharetidae 

Amphare~e arctica 

Capitellidae 
Mediomastus sp. 

Chaetopteridae 
Phyllochaetopterus 

prolifica 

I 

96.0 

1336.0 

410.0 
196.0 

0 
0 

0 
210.0 

1366.0 
126.0 

1450. 0 
210.0 

0 

426.0 

280.0 

-5 m 
wt 

.£ 2. 0 

<2. 0 

"- 2.0 
"2. 0 

2.0 
2.0 
4.0 
2.0 

<2. 0 

~2.0 

£2. 0 

I 

170. 0' 

426.0 

26.0 
226.0 

6.0 
6.0 

0 
20.0 
86.0 

452.0 
280.0 
156.0 

240.0 

796.0 

80.0 

-10 m 
wt 

<2. 0 

"'2. 0 

"'-2. 0 
"'-2. 0 
.::.2. 0 
"-2.0 

"'-2. 0 
"-2. 0 
34.0 
£2. 0 
<2.0 

<2.0 

..('2. 0 

~2.0 



Table 114. (Cont.) 

-S m -10 • 
I wt I wt 

Cirratulidae app. 50.0 .t2.0 646.0 <2.0 
'rharyx maltifill• 76.0 <2.0 136.0 <.2. 0 

Dorvilleldae 
Protodorvillea gracilis 236.0 <-2.0 56.0 <2.0 

Heaionldae 
Micropodarke dubia 406.0 <2. 0 636.0 <2.0 

Maldanidae •PP• 392.0 <2. 0 290.0 <2. 0 
...... Hlcamacbe peraonata 400.0 <2. 0 40.0 .c2. 0 
0 
w 

,lfereidae · 
Platynerei• blcanallculata 326.0 <2.0 176.0 <2.0 

Onuphidae·· 
Onuphia ap. 10.0 <2.0 66.0 "2. 0 

Oveniidae· 
O..nla fUalformia 130.0 £1.0 50.0 ~2.0 

Paraonidae 
Arid.du ap. 36.0 <.2.0 26.0 "2. 0 

Polynoldae 
Harmothoe lmbrlcata 416.0 <2.0 200.0 <: 2. 0 

SabelU.dae 
Sabella media 0 270.0 "-2. 0 



Table lld. (Cont.) 

-Sm -10 m 

' wt I wt 

Spionidae 
Malacoceroa glutaeus 10.0 £2.0 16.0 <2.0 
Polydora socialis 26.0 <2. 0 46.0 "2. 0 
Prionospio steenstrupi 146.0 .( 2. 0 166.0, <:2.0 
Spiophanes bombyx so.o <2.0 20.0 <2.0 

Syllidae 
lxogone sp. 1940. 0 <2.0 826.0 .(.2. 0 
Sphaerosylli• pirifera 70.0 .(.2. 0 20.0 <2. 0 

Oligochaeta spp. 270.0 .( 2. 0 620.0 <2.0 

Crustacea - Cumacea 
0 Dlastylis 6.0 ~2.0 50.0 <2.0 .i::-- ep • 

Tanaidacea 
Leptochelia dubia 2646.0 <:2.0 1370.0 <2.0 

Amphipoda 
Gammaridea •PP• 1660.0 4.0 1536.0 2.0 

Decapoda 
Pugettia gracilis 146.0 <'.2.0 30.0 <. 2. 0 

Species richness 136 1.56 

Diversity - H' 3.49 3.81 

Total number 17,364 12t864 

'tota\. bi..oaaaa (.g) 782 76 



SECTION VI 

DISCUSSION 

Prior to the initiation of these st~dies in the spring 1976 absolutely 
no quantitative information existed on the shallow water benthic connnunities 
along the Washington coast of the Strait of Juan de Fuca. With the comple­
tion of this second year of sampling and sample analysis a vast storehouse 
of quantitative data on the full range of intertidal and shallow subtidal 
communities has been accumulated. Strict, clear, replicable sampling has 
been done. Literally hundreds of thousands of organisms attributed to over 
one thousand species have been processed. All processed organisms have been 
retained in a long-term storage repository to enable future reference. 

In the following discussion first the study areas will be compared. 
Then seasonal and annual changes will be considered. 

VI-A. Study Area Comparisons 

Summary information on species richness, species diversity, density, 
and biomass for the intertidal and subtidal are presented on Tables 12 and 
13 respectively. The intertidal values were averaged over the four sample 
periods for the seven areas sampled quarterly. 

Second year data confirmed first year data trends. Intertidal species 
richness and diversity were highest in the rock sites (Tongue Point, Pillar 
Point), followed by cobble (North Beach, Morse Creek) and protected sediment 
areas (Beckett, Jamestown). They were lowest in the exposed sand (North 
Beach, Kydaka) and gravel (Dungeness Spit, Twin Rivers) areas. 

Intertidal species richness increased with decreasing tide height in 
all habitats except at Pillar Point where sand scouring reduced richness at 
+O' (Nyblade, 1978). In the severely exposed gravel (Dungeness Spit, Twin 
Rivers) and sand (Kydaka) areas the very low richness showed little tidal 
height difference. · Species diversity showed a less distinct pattern. 
Except in species poor areas lowest diversity was found in the high inter­
tidal. 

High diversity and species richness were found in the subtidal. 
Patterns among the areas or between the two depths were diff ic~lt to 
discern. Generally, species richness was less in the most exposed areas 
(Kydaka, Twin Rivers -Sm, Dungeness -Sm) •. Still, all subtidal areas were 
species rich compared to gravel and sand intertidal.habitats. At the 
subtidal rock site (Tongue Point) intense grazing by sea urchins was 
observed at both -Sm and -!Om. Species richness was much lower at -lOm 
both years, reflecting the decline in algal species number with depth in 
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Table 12. Intertidal summary o~ second year community parameters by study area - tide height. 
Pi],lar Pojnt, North Beach Cobble, and Twin Rivers are spring 1977 data only; other areas means 
of four seasons {spring 1977 - winter 1978) (Tongue Point +O', spring-summer only; Horse Creek 
+O', spring - fall only). 

Mean Mean Total Mean Total2 Mean Species 
Study Area Richness Diversity Density (#/m2) Biomass (g/m ) 

Tongue Point +6' 61.3 2.40 36,779 1476 
(rock) +3' 118.3 3.04 48,516 3446 

+o' 177.5 2.25 19,375 7368 

Pillar Point +6' 42 1.85 11,620 480 
(rock) +3' 131 2.50 8,994 6317 

+o' 124 2.04 15,642 11375 

North Beach Cobble +6' 16 1.99 2148 78 
(cobble over sand) +3' 38 2.48 3802 128 

...... +o" 125 3.24 6724 1862 0 
O'\ 

Moyse Creek +6" 11.5 1.07 1191 "'30 
(cobble over sand) +3' 67.3 2.21 20,666 926 

+o' 103.7 2.33 15,218 3109 

Beckett Po.int +6' 12.5 1.65 2143 ~133 

(protected +31' 45.3 2.24 16,678 .c.402 
gravel-sand) +o' 80.8 2.37 56,578 .C2468 

Dungeness Spit +6' 1 0.17 86 .('2 
(exposed gravel- +3' 1.5 0.16 220 <3 

sand) +o' 2.8 0.27 196 -'6 

Twin Rivers +61' 3 0.76 44 <6 
(exposed gravel- +3' 4 0.63 692 .(.8 

sand) +o/ 15 1.62 1448 -<.JO 

Horth Beach Sand +6' 7.3 1.60 81 ..::15 
(semi-exposed +2' 10.5 0.49 3287 ~27 

sand) +o I 18.5 1.26 4597 .(.34 



..... 
0 

" 

Table 12. (Cont.) 

Study Area 

Kydaka Beach 
· (exposed sand) 

Jamestown 
(protected sand) 

Mean Species 
Richness 

+6' 3.5 
+3' 2.5 
+o' 4.8 

+6 i 7.5 
+1.4 1 38.2 
+o I 60.3 

Mean Mean Total2 Mean Total 
Diversity Density (#/m ) Biomass (g/m2) 

0.81 66 ~1 

0.50 99 .£.5 
0.91 112 ~10 

0.22 56,874 .(, 25 
1.75 42,445 <.372 
2.34 38,046 4115 



Table 13. Subtidal summary of second year 
parameters are for June 1977. 

community parameters by study area - depth. All 

Species Diversity Total ~nsity Total B~omass 
Study Area Richness H' (#/m ) (g/m ) 

Tongue Point ·5 m 209 1.45 18,635 9160 
(rock) -10 m 94 3.00 834 2988 

Pillar Point -5 m 77 2.82 13,814 ~ 156 
(sand) -10 m 86 3.26 4426 <172 

Morse Creek -10 m 127 2. 72 11 ,654 <290 
(cobble-gravel) 

Beckett Point -5 m 83 2.77 13 ,416 "-170 
(::>and) -10 m 90 3.05 17,542 .(,214 

Dungeness Spit -5 m 28 2.43 858 .t::56 
...... (sand-gravel) -10 m 136 3.82 6764 .c322 0 
co 

Twin Rivers -5 m 28 1.69 8852 <56 
(gravel) 

North Beach -5 m 201 1.44 14,103 12,021 
(cobble-gravel- -10 m 151 3.86 7442 1474 

sand) 
Kydaka Beach -5 m 54 2.55 6230 £114 

(sand) -10 m 96 2.83 17,410 <222 

Jamestown -5 m 136 3.49 17 ,364 782 
(sand) -10 m 156 3.81 12,864 76 



part but also a decline in polychaete and small crustacean species~ This 
latter would imply that more or larger sediment pockets were sampled at -Sm 
compared to -lOm, 

The aoove illustrates the difficulty of determining causes for observed 
patterns from the data alone. A very large number of factors, both real and 
sampling induced, could produce the observed patterns in species richness. 
Fortunately poor sampling is more likely to obscure patterns than create them. 
Of the patterns mentioned above it is clear that two factors are primarily 
responsible. - First is the type of substratum. Rock supports the richest 
marine communities in this region. Second and virtually of equal importance 
is exposure to wave and current activity. Exposed rock communities are much 
richer than those from protected rock areas. The opposite exposure effect 
is found for soft sediment areas. Exposed soft sediment are&s support very 
species poor communities, while the communities found in protected soft 
sediment areas may approach the richness of protected rock communities. 
(See Figure 4.) 

Intertidal abundance and biomass followed fairly closely species 
richness patterns with highest values at the rock, cobble, and protected 
soft sediment areas. Patterns at these areas relative to tidal height were 
more complex. Biomass increased with decreasing tide height. No clear 
pattern in abundance was observed. In gravel and sand areas, low biomass 
precluded determination of tide height patterns. Density was usually 
lowest at the highest tide height. 

For subtidal areas lowest densities occurred at exposed Dungeness -Sm 
and Tongue Point -lOm. In general, biomass decreased with increasing 
depth, due largely to decreased plant biomass with depth. 

It is also possible to rank all study sites by biomass or standing 
crop and from this to make inferences about productivity arid energy flow in 
the community. Rock habitats usually had by far the greatest standing crop 
with as much as 11.4 kg/m2 found in this study. The 12.0. kg/m2 found at 
North Beach -5m was mostly due to a single large Pterogophora; very large 
algae are not adquately sampled by the methodology employed in this study. 
Cobble areas were next in standing.crop, although protected sediment areas 
at some levels where large bivalves and crustaceans were abundant also had 
a large standing crop. In rock and cobble areas a large percentage of the 
standing crop was benthic macro-algae (and some eelgrass), the major 
primary producers in these communities. Therefore, areas with little or no 
macro-algae such as the gravel and sand habitats would have low productivity. 
Energy flow in these communities would be based on importation from drift 
or the plankton. Although turnover rates are unknown, it is hard to imagine 

·they are high enough to raise the energy flow and indirect productivity of 
these sparsely populated gravel and sand communities to the level of those 
of rock, cobble, or fine sediment conununities. Ranking energy flow and net 
productivity in the rock, cobble and protected sediment systems is impossi­
ble without detailed rate studies. 

The first 
study area and 
year patterns. 

year report (Nyblade, 1978) gave a detailed analysis of· 
tidal level similarities. · Second year data confirmed first 
Rock, cobble, and gravel intertidal areas were similar to 
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each other. Subtidal areas of similar sediment type showed high co.mm.unity 
similarity. Low similarity was found between conununities at high, mid, and 
low tidal he.ight at given study sites\ Appendix II. Tables 1 - 10 give the 
cumulative two year species list for each study site with the tidal height/ 
depth range indicated for each species. Examination of these tables 
reinforces the patterns observed above, 

In last years report a brief comparison was made between the Strait 
study sites and some San Juan Island DOE study sites. It would be very 
desirable to be able ,to expand on that to compare all study sites sampled 
by comparable methodology in the greater Puget Sound basin in the past 
five years. It would be valuable to know if regional faunal/floral trends 
exist within this larger area. 

The number of sites sampled is now quite large with METRO sites from 
Puget Sound, DOE sites from San Juan Island and the Rosario Strait mainland 
area, and NOAA sites from Whidbey Island. To obtain the necessary original 
data and put it into a uniform format would be both very time consuming and 
expensive, putting regional comparisons beyond the scope of this report. 
(See Recommendations.) 

Site to site trends in replicate variability would be of interest and 
would be possible using a similarity index. This would require extensive 
computer analysis and proved to be beyond the scope of this report. 

VI-B. Seasonal Changes 

Tables 14, 15, and 16 summarize seasonal changes many of which were 
noted area by area in the Results. Table 14 gives a summary of species 
richness seasonal changes. In areas with a high species richness, species 
richness remained high through the year, with some areas showing a slight 
decline in richness in the winter (Tongue +3, +O; Pillar +O). There was 
also often a winter depression in species richness at gravel and sand sites, 
species poor areas. Such winter depressions may be due to annual algal 
die-off and storm disturbance. 

A summary of seasonal change in community density is presented in Table 
15. Seasonal patterns were not particulary clear. However, more areas had 
their highest densities in the summer and lowest in the winter than during 
the other three quarters. 

Seasonal change in biomass (Table 16) was not obvious. No meaningful 
biomass information was obtained from the low biomass areas, a majority of 
sites, giving a much shorter table than Table 14 and 15. Algae dominated 
the biomass at higher biomass areas. The patchiness of large algae distri­
bution masked any seasonal trends. 

Except for species which had a discrete period of massive recruitment 
(Balanus, Musculus, Platynereis), seasonal population changes of individual 
species were often not apparent. Reasons for this may be several. First, 
there may have been little population change over the year. The species may 
be long-lived or the individuals of a species may be replaced at the same 
rate as mortality. Inadequacy of the sampling methodology to adequately 
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Table 14. Second year (1977-78) seasonal chan~e in species richness by study area ~ tide height. 
Asterisk indicates seasonal peak. 

Study Area Spring Summer Fall Winter 

Tongue Point +6' 79* 66 56 44 
(rock) +3' 114 136* 126 97 

+o' 180 175 

Morse Creek +6' 8 16* 7 15 
(cobble over +3' 59 16* 70 64 

sand) +o' 112 117* 82 

Beckett Point +6' 10 13 15* 12 
(protected +3' 23 55 74* 29 

...... gravel-sand) +o' 68 83 93* 79 ..... 

...... 
Dungeness Spit +6' 2* 1 0 1 

(exposed gravel- +3' 2* 2* 1 1 
sand) +o' 3 2 5* 1 

North Beach Sand +6' 10* 8 6 5 
(semi-exposed +2' 9 13* 10 10 

sand) +o' 16 21* 18 19 

Kydaka Beach +6' 2 6* 4 2 
(exposed sand) +3' 2 5* 2 1 

+o' 6 5 1* 1 

Jamestown +6' 8 4 4 14* 
(protected sand) +1.4' 33 36 46* 38 

+ot 47 57 76* 61 



Table 15. Second year (1977-78) seasonal change in density by study area - tide height. 
Asterisk indicates seasonal peak. 

Study Area Spring Summer Fall Winter 

Tongue Point +6' 89,216* 29,800 14,880 13,220 
(rock) +3' 30,750 97, 740* 45 ,072 20,501 

+o' 10,470 28,280 

Morse Creek +6' 206 2 ,458* 1,257 844 
(cobble over +3' 6,452 29,420 33 ,278 * 13,514 

sand) +ol 17 ,843 ;'< 17 ,450 10,360 

Beckett Point +6' 1,630 632 4 ,404 '" 1,904 
(protected +3' 3,450 11,068 48 ,228 * 3,964 

...... gravel-sand) +o' 24,830 58,584 97 ,112 * 45,784 ...... 
N 

Dungeness Spit +61 8 332* 0 4 
(exposed gravel- +3' 276 16 16 572 * 

sand) +o' 52 144 520* 68 

North Beach Sand +6' 92 156* 48 28 
(semi-exposed +2' 2,600 6 ,372 * 1,824 2 ,352 

sand) +o' 5,608* 3,692 3,792 5,296 

Kydaka Beach +61 12 144* 96 12 
(exposed sand) +3' 8 328* 48 12 

+o' 272* 112 56 8 

.Jamestown +6' 150,220* 44,428 30,972 1,876 
(protected sand) +1.4' 11,536 68,244•" 61,368 28,632 

+o1 25,910 24,216 50,412 51,644 * 



..... -...., 

Table 16. Second year (1977-78) seasonal change in biomass by study area - tide heip,ht where 
significant biomass was measured. Asterisk indicates seasonal peak. 

Study Area Spring Summer Fall Winter 

Tongue Point +61 3466* 1619 446 374 
(rock) +3' 298:.i 3712 4807* 2280 

-+O' 6506 8230 -

Morse·Creek +3' 653 1047 916 1088* 
(cobble over +-0' 3936* 3176 2216 

sand) 

.Jamestown -+()I 302 252 1084* 20 
(protected sand) 



reflect l,"eal population change may be another teason. The methodology 
used was designed to o:ptimally desctibe the communiti.es present, not 
necessarily- to provi.de population in:f ormation on component species useful 
for examining seasonal population change •. 

It is satisfying to note that the general composition or structure of 
the communities sampled remained stable at most areas sampled in terms of 
the dominant species and their general order of abundance. Conununity 
composition remained stable over the seasons sampled and between the first 
year and second, as discussed in the next section. 

VI-C. Annual Changes 

An essential goal of the second year program was to document changes 
from first year results. Observed changes may be due to real or extrinsic 
factors or may be the result of poor sampling design. Once/changes are 
clearly determined to be due to extrinsic factors, speculation on what 
factor or factors produced the change becomes possible. One factor may be 
only the normal biological variation in an otherwise stable community, its 
biological noise. The community may not be stable. It may be undergoing 
slow directional change, because of its early successional stage or long­
term changes in the physical environment. It may not be a stable connnunity 
at all, representing just a single time frame of random change. 

First year/second year comparisons of species richness, diversity, 
abundance, and biomass are presented in summary form for all sites in 
Table 17. Species richness and diversity showed very little year to year 
change especially in the richer intertidal sites. Figures 2 and 3 present 
graphically the relationship between richness/diversity and year one/year 
two percentage change in these parameters. The more complex the ·communities, 
the lower the year to year change in these parameters. Larger subtidal 
changes may be only a product of sampling error. Abundances also show 
surprisingly little change, generally much less than a factor of ten, and 
biomass changes are even less. An exception is North Beach -Sm where much 
algae was collected the second year, probably a sampling problem caused by 
collecting larger cobble in the second year in this apparently heterogeneous 
area. 

Table 18 presents a summary of the values for c~nnnunity similarity 
between the first and second year. These were mentioned in the Results. 
Community similarity in the intertidal from the first to second year was 
greatest at the rock, stable cobble, and protected soft bottom areas, all 
areas with rich, complex communities. This year to year constancy in 
overall community composition was an especially noteworthy result when one 
considers sampling problems due to organism patchiness•arid the irregular 
recruitment of some important individual component species. Figures 4 and 
5 graphically present the relationship between sediment type, community 
complexity, and year to year community constancy. In general, species 
richness increases with increasing sediment particle size. The complex 
communities associated with rock/cobble and protected sediments show less 
year to year community change than the· simpler exposed gravel and sand 
communities, with the exception of a few simple communities where taxonomic 
lumping may create artificially high community constancy. 
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Table 17. Comparison· of first and second year summary community parameters .. Asterisk: Pillar Point, 
North Beach Cobble, Twin Rivers comparison of spring 1976 with spring 1977; Tongue Point +O' 
sEring-sununer 1976 with s2ring-summer 19772 Morse Creek +O' SEring-fall 1976 with sEring-fall 1977. 

Mean Mean Mean Mean 
Study Area Stratum Specfes Richness Div~rsity Total Abundance Total Biomass* 

H' (II /m2) (g/m2) 

'76-'77 '77-'78 '76-' 77 '77-'78 '76-'77 '77-'78 '76-'77 '77-'78 

Tongue Point +6' 47.3 61.3 2.2 2.4 18-, 109 36,779 928 1,476 
+3' 103.3 118. 3 2.6 3.0 28,371 48,516 2,575 3,446 

*+O' 150.3 177. 5 2.5 2.3 4,474 19,375 5,262 7,368 
-Sm 133 209 2.6 1.5 6,004 18,635 8,539 9,160 

-lOm 59 94 2·. l 3.0 604 834 778 2,988 
Pillar Point *+6' 26 42 0.9 1.9 27,282 11,620 640 480 

+3' 169 13t 3.1 2.5 11,540 8,994 11, 766 6,317 
+o' 123 124 1. 8 2.0 729 15,642 7,548 11,375 
-Sm 92 77 3.1 2.8 6,°123 13,814 

-lOm 91 86 3.3 3.3 4,715 4,426 
~ North Beach *+6' 12 16 1. 5 2.0 283 2,148 78 
..- Cobble +3' 49 38 1.6 2.5 9,077 3,802 353 128 VI . 

+o' 122 125 3.5 3.2 5,512 6,724 908 1,862 
Morse Creek +6' 8.5 11.5 1.1 1.1 3, 131 1.,191 

+3' 56.8 67.3 1.8 2.2 21,388 20,666 791 926 
*+O' 101.8 103.7 2.6 2.3 12,794 15,218 1,683 3,109 

-Sm 74 3.0 1,495 
-lOm 149 127 2.8 2.7 8,863 11,654 

Beckett Pt. +6' 17.3 12.5 1.8 1. 7 1,713 2,143 
+3' 40.0 45.3 2.0 2.2 4,716 16,678 
+O' 80.3 80.8 2.1 2.4 34,102 56,578 
-Sm 101 83 2.9 2.8 15,522 13,416 

-lOm 132 90 3.1 3.1 18,122 17,542 
Dungeness Spit +6' 4.0 1.0 1.0 0.2 60 86 

+3' 3.0 1.5 0.7 0,2 150 220 
+o' 3.3 2.8 0.8 0.3 97 196 
-Sm 30 28 2.4 2.4 283 858 

-lOm 90 136 3.0 3.8 3,828 6,764 



Table 17. (Cont.) 
Mean Mean Mean Mean 

Study Area Stratum Species Richness Diversity Total Abundance Total Biomass* 
H' Of /m2) (g/m2) 

'76-'77 1 77-' 78 '76-'77 '77-'78 '76-' 77 '77-'78 '76-'77 '77-'78 

Twin Rivers *+6' 3 3 0.3 0.8 184 44 
+3' s 4 0.6 0.6 332 692 
+O' 10 15 0.9 1. 6 420 1,448 
-Sm 139 28 3.5 1. 7 5,282 8,852 

-lOm 65 2.1 6,093 
North Beach +6' 7.8 7.3 1.1 1.6 221 81 

Sand +2' 10.8 10.5 0.7 0.5 3,521 3,287 
+O' 14.8 18.5 1.0 1. 3 4,223 4,597 
-Sm 163 201 3.6 1.4 9,303 14,103 390 12,021 

-lOm 109 151 3.1 3.9 5,881 7,442 62 1,474 
Kydaka Beach +6' 3.3 3.5 0.8 0.8 175 66 

+3' 4.8 2.5 0.5 0.5 443 99 .... +0' 6.3 4.8 1.5 0.9 42 112 .... 
°' -Sm 51 54 3.0 2.6 2,300 6,230 

-lOm 53 96 2.9 2.8 4,568 17,410 
Jamestown +6' 6.8 7.5 0.1 0.2 22,319 56,874 

+1. 4' 30.0 38.2 1. 9 1. 8 11,579 42,445 
+0' 64.0 60.3 2.2 2.3 S6,076 38,046 
-Sm 174 136 3.5 3.S 21, 712 17,364 266 782 

-lOm 144 156 3.2 3.8 20,747 12,864 106 76 

----------------
* Blanks occur where comnnmity biomass for first~ second or both years was low and uncertain due to the 

large numbers of <0.1 g. weights. 
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Table 18. Community similarity between year one and year two by study area - tide height. Similarity 
values range from 0.00, no similarity, to 1.00, total similarity. Blanks occur where two years of 
data were not obtained. Values for Pillar Point, North Beach Cobble, Twin Rivers are based on 
spring 1976 and spring 1977 only; Tongue Point +O' spring-summer 1976 and spring-summer 1977; Morse 
Creek +O' spring-fall 1976 with spring-fall 1977 o~ly. 

Study Area Habitat Type Tide Height 
+6' +3' +O' -Sm -lOm 

Tongue Point rock 0.56 0.61 0.49 0.31 Q.08 

Pillar Point rock intertidal; sand sub tidal 0.80 0.67 0.36 0.57 0.54 

North Beach Cobble cobble over sand 0.17 0.47 0.33 

Morse Creek cobble over sand 0.79 0.68 0.52 0.61 

Beckett Point protected gravel-sand 0.76 0.37 0.56 0.58 0.65 

Dungeness Spit exposed gravel-sand 0.24 0.83 0.21 0.30 0.34 

Twin Rivers exposed gravel-sand 0,79 0.09 0.12 0.21 

North Beach Sand semi-exposed sand intertidal; (+2') 
sand-gravel-cobble-subtidal 0.28 0.96 0.79 0.08 0.42 

Kydaka Beach exposed sand 0.12 0.26 0.32 0.55 0.39 

Jamestown protected sand 1.00 (+1.4 '.) 0.79 0.42 0.61 
0.48 



Generalizations in the subtidal are more of a problem because of the 
obvious inadequacy of the Van Veen grab sampling methodology. In sediment 
where the grab worked the best, year to year similarity was high. It is 
possible that most subtidal communities would show the community constancy 
found intertidally in rock and protected fine sediment areas if adequately 
sampled. 

Comments on annual changes of dominant species in the various 
communities studied were made in the Results Section. In the exposed 
gravel and sand habitats populations changed greatly from year one to year 
two, i.e., community similarity was low. This might be only a sampling 
artifact due to the difficulty of sampling a sparse often aggregated fauna. 
However, great population oscillations may as likely be a real characteris­
tic of these areas. In the habitats with more complex communities, some 
species populations changed greatly from year to year. However, the 
majority remained fairly stable from year one to year two. 

In summary then, should one of the study sites be visited five or ten 
years from now, the same basic community should be found. Species composi­
tion, richness, and diversity should remain very similar, with perhaps 
slightly greater changes in overall abundance and biomass. 

118 



I-" 
I-" 
ID 

~ 

n ....... 
~ -· :> z 
0 
M 

1-l 
:z: 
C/J 
·'-d 
~-ri 
n 
H 
trj 
{/) 

;:;O 
H 
('") ..... ..... z 
trj 
C/J 
Cll 

f-' 
0 

N 
0 

w 
0 

.p.. 
0 

l.n 
0 

°' 0 

'1 
0 

co 
0 

0 

>-3 .:z ?J ·_,.j 

°'•z 8 
• l}J 

~ :11 
<.;J .J\ 
O'\ c_., 

>-3 
cl' '.j\ 

Cl'.! 
0 ,• 
H ti :;d • W§ 

·-=> 
ttj z 1-tj. Oi 

• 

°' J) .0 
-~ :~-~ () 

n "" ·'.1"1 

... ~ ~ 
t::lw >-3 
C/J ::.0 w 0 

~ 
I 

I 
·~ °' 

N 
\JI 

• '--< 
>-3 
w 

• 
l;j 
'-d 

°' 

• m 
: .j 
,~ 

• '.2: 
>::;j 

CJ 
w 

V1 
0 

• ~ 
'-o 
(7\ 

~ffAN SPFCIES RICHNESS 

• 
c_, 
:-3 
'.:::> 

• :~ 

" n 
'~ 

~ 
'Jl 

• ';i.) 
:-j 

-=:. 

,_. 
0 
0 

f-' 

'"" \JI 

• ii 
--,,.• . ~" 

(~ ""< ·,; 
0 ('") 

0 

• 
~ 
w 

"' "' 0 

,_. 
V1 
0 

• 
'"ti 
l;j 
l..;J 

• 
H 
;-j 

0 

f-' 
~ 
V1 

Figure 2. Intertidal species richness (mean of the first and second years) by study area - tide 
height compared with the percentage change in species richness between the first and second years. 
BP6 =Beckett Point +6', BP3 =Beckett Point +3', BPO =Beckett Point +0'; DS6, DS3, DSO = 
Dungeness Spit +6', +3', +O'; JT6, JT3, JTO =Jamestown +6', +1.4', +O'; KB6, KB3, KBO = Kydaka 
Beach +6', +3', +0'; MC6, MC3, MCO =Morse Creek +6', +3 1

, +O'; NBC6, NBC3, NBCO =North Beach 
Cobble +6', +3', +O'; NBS6, NBS3, NBSO =North Beach Sand +6', +2', +O'; PP6, PP3, PPO =Pillar 
Point +6', +3', +O'; TP6, TP3, TPO =Tongue Point +6', +3', +O'; TR6, TR3, TRO =Twin Rivers +6', 
+3', +0'. 
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Figure 4. Intertidal species richness (mean of the first and second years) by study area- tide 
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Table le. Tongue Point (rock) benthic org3nisms from the l0w l+0') intertidal zone collected 
sprinR and surnr:it:'r 1977, exf!ressvd :H nu'Tlber an,_;/or bi,,m,1c;:; Cw) per 0.01 ('l~20) .1~1d 

:}. 2 N"'··) rn2 + st .1nc'ard deviation. 

Chlorophyt:a 
Hor.oetroaa 

ap. 
Rh1%oclon1ua 

r !p.lriUP111 
Spongomorpha 

coal it a 
Spongoaorpha 

epineacene 
Ulva 

&p. 

Baci lla ·Ltop hyt a 
Penn.ales 

spp. 

Phaeophyt.a 
Alaria 

ep. 
Costaria 

CiJstata 
lle&'IU'lrest ia 

ligulau. 
Hedophyl.lW'l'I. 

sessile 
LAainariA 

saccharina 
l...a'!liL.ar 1ales 

sp. 

Spr 77 
0.01 m2 

I vt 

<O.l 

<C.l 

<O. l 

<0.1 

0.0 
!0.1 

<O, l 

57.6 
Hl0.9 

0.1 
:0.2 

0 

55.9 
!59.9 

0 

0.2 
•l, v 

.... 
O. 2 m"" 

I wt 

0 

0 

0 

0 

0 

0 

754.7 
!521.5 

0. 7 
±0.8 
2.2 

±4.S 
68.7 

.>30. 2 
0.4 

+O. 7 
0 

I')) 

2 0.01 :n 
I wt 

0 

0 

0 

0 

<0.1 

<0,1 

65.0 
~118.6 

0 

0 

0 

0 

0 

Sum 77 
2 0.2 m 

II wt 

0 

0 

0 

0 

0 

0 

620.8 
!752.8 

0 

0 

12.0 
.. 16. 7 

4.9 
+8.0 

0.0 
:>0.1 



Tongue Point +o 

2
Spr 77 

2 2 
Sum 77 

2 0.01 ID 0.2 m 0.01 m 0.2 m , wt , wt I wt , wt. 

RhoCophyta 
Acrocbaetiua <0.1 0 0 0 

lllp 
'Ul t1 t haalion <0.1 0 0 0 

def.cctua 
ADtlthlmnion 0 0 0 <O. l 

kylinU 
Antitha::!mionella <0.1 0 0 0 

paclfica 
var. pacifica 

Bo&dt.lla S.8 0 0 0 1 
p 11.1.18 0 Bil :!:8. 5 ±0.2 

Calliartbron o.o I'\ 0 0 ~ 

tuberculosua ±0.2 
C.llithmr• ion 0.0 0 0 0 

p1.keanu. !0.1 
Call it bamiion/ <0.1 0 0 0 

Pleonoaporium 
Callophyll is 0 0 0 <0.1 

•P· 
Co1u1tant in ea <O. l 0 0 0 

simplex 
Corallin.a 0.5 0 0.1 > 

vaocouveriensis ±1.l !0.1 
Co r all inace.ae ,. 0 0 0 

sp. 
Cryptoneaia 0 0.1 0 0 

ovalifolia ±0.1 
Cryptoneaia --=0.1 0 0 0 

sp. 
!Sfi 



Tongue Point +o 

2 
Spr 77 

2 2 
Sum 77 

2 0.01 m 0.2 m 0.01 m 0.2 m 

I wt I wt I wt I wt 

Cryptoeiphonia <0.1 0 0 0 
voodH 

Deleaaeriaceae <0.1 0 0 0 
sp. 

Endocladia <O, l 0 0 0 
auricata 

G1.ganina o.o 0 0 0 
papilla ta rO. 2 

Cracilari& 0 <O,l 0 0 
sp. 

Ra.loucclon <0.1 0 0 0 
gland if onae 

Halyaania 0 1. 3 0 0 
coccf.IHUI + 2.7 

Heteroaipbonia <0.1 - 0 0 0 
sp. 

Hildenbrandia , 0 0 0 
occidentale 

Hym.cnena 0.3 3.7 0 0 
flabelligera :':0.9 :':4 .4 

Byllenena o.: 0.8 0. 7 0 
sp. .:o.) :!:LO ±0.) 

Iridua 1. 5 40.8 2.1 5.2 
cordata !2.9 !79.1 :':4. 2 ±10.5 

Iridae.a 0.0 o.o 0 0 

•P· ±0.1 :': 0.1 
Laurencia o.o 0 0 0 

apectabi' · · ±0.1 
Kelobeeia 0 <0.1 <0.1 0 

mediocris 
157 



Tongue Point +o 

.., Spr 77 
2 " 

Sum 77 
2 0.01 

L 
i). 2 0.01 

L 
0.2 lll m m m 

I vt I wt I wt I wt 

Helabranoptera <0.1 0 0 0 
sp. 

Mesophyllua 0 ./ I 0 • 
conchatua 

Kesopbyllu:a ; 0 0 0 y 

sp. 
Mi-.::roclad 1a o.o 0 <0,1 0 

borealia ±0.0 
leoptilota 0.0 0 0 f) 

hypnoidea !0.0 
leoptilota <0.1 0 0 0 

sp. {juv.) 
Odonthalia o.s 0.1 0.3 0 

floccosa ::LO ±0.3 ±1.0 
Odonthali& <0.1 0 0 0 

k.aauchatica 
Odontbali.a <0.1 0 0 0 

sp. 
Petrocelis 0 0 0 

Riddendorfii 
Peyaaoneli.a <0.1 0 0 0 

sp. 
Plocaaiua <0.1 0 <0.1 0 

tenue 
Polysiphonia <0.1 G <0,1 0 

hendryi 
Polystphonia <0.1 0 0.1 0 

pacifica ±0.2 
Porphyra <0.1 0 0 0 

•p. 
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Tongue Point +o 

2 
Spr 77 Sum 77 

0.01 m 0.2 m2 0.01 mz 0,2 m2 
I wt I wt I wt I wt 

Pterosiphonia <0.1 0 <0.1 0 
bipinnata 

Pteroa1phon1• <O.l 0 0 0 
dendroide.a 

P~ilothalmiopsis <0.1 0 0 0 
lejol111ea 

Rhodoc.horton 0 0 <0.1 0 
ep. 

lhodywenia 0.2 0.6 0 0 
pal.at& ±0. 5 ±1.2 

lbodyaenia <O,l 0 0 0 
ep. 

9permat:ophyta 
Phyllo•padll: 0.9 185. 4 34.6 871. 9 

scouleri ±3.4 ±370.9 ±58.9 .±1030. 6 

Porifera 
epp. r' 0 0 ./ 

Halie: bond r 1a r' 0 0 0 
pacific• 

Ophl 1taspongi& 0 0 0 r/ 

pennata 

Cnidaria 
Anthozoa 0.1 (0.l 0 o. 7 0.1 0.8 (0. 1 

spp + 0.5 + 1.2 + 0.3 + LS - - - -Anthopleura 0 0 0.1 o.o 
elegantissiaa + 0.2 + 0.1 

Hydrozoa 
spp. • I 0 0 
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Tongue Point +o 

" 
Spr 77 Sum 77 

0.01 Ill 
~ o. 2 1D2 0.01 m2 o. 2 m2 

* vt. I wt I wt , wt 

31.ttiua o.o <0.1 o.o <O.l 0.3 o.o 0 
eachrkhtii ±0.0 ±0.1 ±1.0 ±0.1 

Call io •toma 0 0 0.3 0.1 1.0 0.9 
ligatua ±0. 7 t0.4 ±2.0 ±1. 7 

Cert thiopsis 0.1 <0.1 0 0.2 <0.1 0 
!'! ±0.3 "±0. 4 

Crepldula o. 2 <0.1 0 0.1 <0.1 0 
so. (juv) ±0.4 ±0.3 

ao..1opoaa 0 0 0.1 <0.1 0 
O.culua ±0.2 

Lacuna 0.2 <0.1 0 0.9 <0.1 0 
variegata ±0.5 tl.O 

Lit tor in.a 0.1 <0.1 0 0 0 
aitk.ana ±0. 2 

Margarite• 0.3 0.0 1. 5 0.6 0.2 <0,1 0.1 <0.1 
pupillua ±0.8 ±0.2 ±3.0 .!l. 3 ±0.4 ±0.2 

MaTpritea/ 0.1 <fl. l 0 0 0 
Ltrularia ±0.2 

M1trella 2.1 0.2 0.3 0.1 o. 7 0.1 0 
cariru1ta ±4.9 ±0. 5 ±0.7 ±0.1 +.l. 8 ·o. 2 

Mitrella 0 0 0.8 0.1 0 
gouldi ±1.5 ±0.l 

llotoacitau 0. 2 o.o 0 a 0 
llCUtUll ±0.4 ±0.1 

Ocenebra 0.1 0.0 0 0.1 <0.1 0.1 <0.1 
lurid& ±0.2 ±0.0 ±0.3 ±0. 2 

Oncbidella 0.1 o.o 0 0 0 
borealis ±0.4 +0.0 
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Tongue Point +o 

Spr 77 
2 2 

SUI!! 77 
2 

0.01 m2 O. 2 m 0.01 m 0.2 m , wt I wt I wt I wt 

Neaertea 
.pp. 1.4 ; 

0 2.2 <0.1 0 " 
±1. 5 ±4.0 

Neaatoda 
app. 7.0 <0.1 0 20.3 <0.1 0 

+ 9.9 + 34.4 
1'k>lluac4 

Aaphineura 
Cyaooplax 0.2 o.o 0.5 0.1 0.1 0.0 0 

de.ntien• ±0.4 ±0.0 ±0.6 ±u.1 ±0.2 ±0.l 
1.atbari.na 0 1. 3 <0.1 0.2 1.4 0 

tunicata ±1.3 :t:0.4 ±4.3 
~alia 0 0 0 0.3 1.2 

sp. ~ ±0.S ±2.3 
Tonicella 0.1 0.0 1. 5 4.5 0.3 o.o 1.3 0.8 

line.a ta :tO. 3 ±0.1 ±0.6 ±4.5 ±0.6 ±0.1 :.+:1. 5 ±1.6 

C.atropoda 
A CW' ea 0 0 0.1 0.5 0 

aitra ±0.2 ±2.1 
Acaaeidae 0 0 0.1 <0.1 0 

ap. (juv) ±0.2 
A.cteoct.na 0 0 0.3 <O.l 0 

sp. :+O. 9 
Alvinu o. 2 <0.1 0 2.4 <0.1 0 

sp. ±0.6 ±9.8 
Bar lee ta o. 3 <0.1 0 0.7 <0.1 0 

haliotiphila :t0.4 ±0.6 
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Tongue Point +O 

2 
Spr 77 

2 2 
Sum 77 

2 0.01 Ill 0.2 m 0.01 m 0.2 m 

I wt I '<It I wt , wt 

Thais 0 0 0.1 <0.1 0 
canaliculata ±0.2 

Thate 0 0 0.2 <O.: 0 
eaarginata ±0.7 

Tbaia 0 0 0.1 <0,1 0 
sp. {juv.} ±0. 2 

Tricbotropb 0.1 <0.1 0 0 0 
cancel la ta ±0.2 

Velutina 0 0 0,3 <0.1 0 
laevigata ±0, 7 

Ii val via 
Hiatella o . .5 0.1 0.8 0.4 0.2 <0.1 0 

arctica ±1. 2 ±0.4 ±1.5 ±0.8 :!:0,4 0 
Laue& o. 2 <O.l 0 0 0 

ciatula ±0. 7 
Lyon.eta 0 0 0 0.1 0.0 

californica ±0.2 ±0.l 
Modiolus 0 0 0 0.1 0.1 

rectus ±0. 2 ±0.2 
Muaculu• o. 7 <0.1 0 0.2 <0.1 0 

pygaaeua ±1.6 ±3.8 
My9ella 0 0 0.1 <O,l 0 

tuaida ±0. 2 
Mytilu• 0 0 0.1 <0.1 0 

californianus ±0,2 
Hytilua 0 0 0.1 <0.1 0 

edulia :tO. 2 
Mytilue 0. 7 <0.1 0 0.1 <0.1 0 

ep. Uuv.) ±0.9 ±0.2 
Protothaca 0.0 <O.l 0 0. 2 <0.1 0 

atudnea ±0.0 ±0.5 
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Tongue Point +-0 

2 
Spr 77 

2 '") 
Sum 77 'l 

0.01 0.2 0.01 m"" 0.2 ... 
Ill Ill m 

' vt I wt I vt. I wt. 

TranHO.Dell..a 0 0 o. i o.o 0 
tantilla ±1. 5 :!:0.1 

Zirfaea 0.1 o.o 0 0 0 
p1labry1 !0.5 ±0.0 

Annelida 
OU.gochaeta l. 9 <0.1 0 28.3 <0.1 0 

•PP· ±4. 5 ±68.0 
Polychaeta 

A.renicolidae 0.1 <0.1 0 0 0 
spp. ±0.2 
Branchioaaldane 0.1 <O. l 0 3.5 <O.l 0 

vtncenti ±0.4 ±7.6 
C&pitel l idae 

C&pitella 0.5 <O. 0 11. l <0.1 0 
capitata .=1.1 ±24 .8 

Chry90pet:alidae 
Paleonotus 0.2 <0.1 0 0.5 <O.l 0 

bellia ::0.4 ±0.9 
Cirratulidae 0.1 <0.1 0 1. 7 <0.1 0 

•PP· ±0.2 ±3.1 
Cirratulus 2.8 I 0 0.4 <0.1 0 

cirratus ±6.3 ±1.3 
!unicoidea 0.4 <O.l 0 0.2 <0.1 0 

app. ±0.9 ±0.5 
EunicJLae 

lunice 0.2 I 0 0 0 
valena :t0.4 

Lc.brineridae 
Luabrineria 0.1 <0.1 0 0 0 

inflata ±0.2 
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Tongue Point +o 

2 
Spr 77 

2 
Sum 77 

0.01 • 0.2 Ill 0.01 m2 0.2 m2 
I wt I wt , wt , 

wt 

L!.8briner is 1.2 .-:0.1 0 3.2 <0.1 0 
sp. n.o ±6.4 

Maldanidae 0 (j 0.1 <0.1 0 
•P· {jt.'V. } t0.2 

Mereida.e 
•P· (1uv.) 0 0 4.5 ..:O.l 0 

Nt:reta 4.2 <O.l 0 l. 3 <0.1 0 
ap. ±4. 9 ±1. 7 

Nerei• 0 0 0.1 <0.1 0 
pelagic& ±0. 2 

Platyneresis l.1 <O. l 0 }·2 <0.1 0 
biean.aliculata ±3.0 + .6 

Onuphtdae 
Onuphi• 0.4 <0.1 0 11. 7 <0.1 0 

!Jtipati& tl.3 ±24.9 
Onuphia 1.1 <0.1 0 0 0 

sp. !3.0 
Orbini!dae 

Naineris o.: «J.1 \.} 7 0 <0.1 0 
dendritica *"0. 2 :!:14. 9 

!l&ine::ta 0.1 <O.l 0 0 \) 

quodriccuiif ".d.~ '!0. 4 
:tainer1s 0.4 <0.1 0 2.2 <0.1 0 

sp. .1.S ±5.5 
Scoloplos 0.1 <0.1 0 0 0 

sp. ±0.4 
Phyllodocidae 

Eulalia 0 0 0.1 <0.1 0 
bilineata ±0.2 

Eulalia 0.2 <0.1 0 0,6 <0.1 0 
quadrioculata ±0.5 ±1.2 
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Tongue Point +o 

2 
Spr 77 

2 2 
Sum 77 

2 
0.01 fll 0. 2 m 0.01 m 0.2 m 

I wt. , wt: I wt ' wt 

Eulal:h 0.1 <O.l 0 0.1 <0,1 0 
sp. ±0.2 ~0.2 

Pc.lynoicSae 0 0 0.3 <0.1 0 

•P· ±0.7 
Haloaydna 0.1 <O.l 0 (J 0 

breviaetosa ±0.2 
Sabellid.ae 

•PP· 3.2 <0.1 0 2.4 <O.l 0 
:tS.4 ±2.9 

Cbone 0 0 0.8 <0.1 0 
ecau~ta ±1.0 

Eudiatyli& u.1 <0.1 .-, 0 0 v 

vancouveri ±0.2 
Pabricia 0.1 <0.1 0 0 0 

oregonica ±0.2 
Fabricinae 1.1 <0.1 0 0 0 

ap. ±4.5 
Oriop•i• 1.1 <0.1 0 12.6 <0.1 0 

ep. ±.4.7 ±27.J 
Sabella 0.2 <0.1 0 o . .; <0,l 0 

aedia ±0.4 ± 1.2 
Sabellastarte 0.2 <0.1 0 o.z <O. l 0 

•P· ±0.5 ±0.7 
Scbt.obranc hia 0.2 <0.1 0 G 0 

insignia tO. 7 
Sab4.llar11dae 

Idanthyrsus 0 0 1l. l <0.1 0 
anaatua .tU.3 

Serpulidae 
Spirorbis l. 5 <0.1 0 2.7 <O.l 0 

•P· ±2. 8 ±6.6 
Spbaerodoridae 

Sphaerodoropb 0.3 <0.1 0 ! "0. l 0 
ain;.:!a ±0.8 ± ·,, '-i 
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Tongue Point 

2 
Spr 77 

2 2 
Sum 77 

2 0.01 m 0.2 111 0.01 m 0.2 m 

' wt , wt I wt ' wt 

Spionldae 
Polydora 0.1 <0.1 0 0.2 <O.l 0 

columbiana ±0.3 ±0.4 
Polydora o. 3 <0.1 0 2.3 <0.1 0 

pygidialis ±0,8 ±7.5 
Polydora 0 0 o. 2 <O.l 0 

epougicola ±0.5 
Polydcra 0.4 <O. l 0 i). 9 <O.l 0 

ap. ±1.4 ±1.5 
Syllidae 

Brania 0.4 <0.1 0 0.2 <0.1 0 
brevlpharyngea ±0.8 +0.5 

Exoaone 1.4 <0.1 0 0.7 <1).1 0 
&•••if era ±2.1 ±1.0 

ho gone 0.5 <0.1 0 2.2 <0.1 0 
lotJ.rei H.2 ±5.5 

Exo1one ru. <0.1 0 0 0 
ap. ±0.3 

Odontosyllb 0.8 <0.1 0 0.9 <0.1 0 
sp. d.9 ±2.1 

Sphaeroayll 18 0.4 <O.to 0 0 
brandhorsti ±1. 3 

Sphaerosyllis 0.4 <0.10 0 0.6 <0,1 0 
p1r1fera ±0.8 ±1.0 

Sphaeroayllis 0 0 o. 7 <0.1 0 
ap. ±2.0 

Syllis 11.l I 0 19.7 <O. l 0 
sp. ±25.2 ±29.1 
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Tongue Point +-0 

2 
Spr 77 

2 
Sum 77 

'} 

0.01 m 0. 2 'Ill. 0.01 m2 0.2 m 
.. 

I wt: I wt 
, 

wt I wt 

Terebellidae 4.1 I 0 0.1 <0.1 0 

•PP· :tS.7 ±0.2 
Nicolea 6.5 <O.l 0 12.7 <0.1 0 

zoatericola ±28.1 ±20.4 
Polycirrua 0 0 3.2 <O.l 0 

ap. tB.7 

Sipunculida 
Phaacolosoaa 0.1 <0.1 0 0.2 <0.1 0.1 o.o 

ag&Hhii ±0.2 ±0.5 ±0.2 ±0. l 

Pyccoaonida 
BalollOIU 0.1 <0.1 0 0.1 <0.1 0 

coapactua ±0.2 ±0.2 

Cruataca.a 
0.tracoda 

llpP. 0.4 <0.1 0 3.4 <O.l 0 
Cirr1pedia + 1.0 + 6.-4 

lalanus 0.8 <0.1 7.3 40.6 2.1 2 .o 2.0 31. 9 
carioaue !:l.) ±14.5 ±81.2 :t8.0 ±8.4 ::2.3 ±42.7 

l&lanu• 0.1 <O.l 0 0 0 
aiandula ±0.2 

lal.anu• 0.4 17.2 1.5 2Ll 0 0 
nubilia !l.1 ±58.8 :tl. q :!41.0 

Balanwa 0.7 o.o 0 2.6 0.0 0 
trp. (juv.) t3.l ±0.1 ±6.5 ±0. l 

Chtn-alua 0 0 0.1 <O.l 0 
clalli ±0.2 

Ct.mace• 
CUJl'lella 0 0 0.4 <O, l 0 

vulgar is ±1.4 

16 7 



Tongue Point +0 

2 
Spr 17 

2 '") Sum 77 
2 0.01 o. 2 0. 01 .... o. 2 m m m m 

I wt I wt ' wt , 
wt 

Tanaidacea 
.\natanais 3.0 <O.l 0 7.8 <O . .i 0 

normani ±5.1 ±12.8 
Leptochelia 4.9 <0.1 0 2.2 <0.1 0 

dubia ±13.0 ±5.6 
Pancolus 0.1 <0.1 0 1.0 <0.1 0 

californiensis iO. 2 ±4. 3 
Isopoda 

Cirolana 0.1 <0.1 0 0 0 
narfordi ±0.2 

Dyn.uenella 0.8 <0.1 0 o.t <0.1 0 
glabra ±LS ±1.3 

I>ynaaenella l. 5 <0.1 0.1 <O.l 0.5 <0.1 0 
shearer! ±3.2 ±0.4 ±1.2 

Dyruuaenella 0.1 <0,1 0 0 0 
sp. (juv.) "!O. 3 

hosphaeroma 0 0 0.1 <0.1 0 
lledia ±0.2 

ExoaphaerolU 5.7 0.0 0 2.6 <0.1 0 
rbollburum ±14. 7 :tO.l ±4.3 

Exo•pbaeroma 0.4 <0.1 0 0 0 
sp. (juv.) H.6 

Ianiropsis 0.2 <0.1 0 1,4 <0.1 0 
kincaidi ±0.5 ±3.2 

Ianiropsis 0 0 0.1 --:O. l 0 
tridens ±0.3 

Ianiropsis 0 0 1. 9 <0,1 0 
sp. !5.0 

Idotea 0 0.1 0.0 0 0 
mcntereyeueis ±0.4 ±0.l 

I dote.a 0 0.1 o.o 0 0 
stenops !0.2 ±0.1 
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Tongue Point +o 

2 
Spr 77 

2 
Sum 77 

2 
0.01 0.2 0.01 2 0.2 m m m m 

I Wt I wt I wt I wt 

Idotea 0. 2 0.1 0 0 o.s 0.0 
wosnesenslti i :-0. 5 !0.2 :':0.6 ~0.1 

Idotea 0.5 <0.1 0.1 <0.1 
111p. (juv.) :0.9 !0.2 

Jae rope is 0.1 <0,1 0 0 0 
dubia .tO. 2 

Jaeropsi8 0 0 0.8 <0.1 0 
lobata !2.2 

Jaeropsia 0 0 0.1 <O.l 0 
sp. ±0. 2 

Limnoria 0.9 <0,1 0 0.8 <O.l 0 
alganmi. !2.5 !2.0 

Li.Jmoria 0.4 <0.1 0 0 0 
lignorum :':l. 3 

Munna 0.4 <0.1 0 0.1 <0.1 0 
chromatocephala ±0.8 .t0.2 

Munn.a 0 0 0.3 <O.l 0 
etephensen i :':0.8 

Munna 0 0 0.2 <0.1 a 
ubiquita +0,7 

Para.nthur.a 0 0 0,2 <0,1 0 
elegana !0.4 

Synidotea 0 0 0\0 2 <0.1 0 
pettiboneae :':0.7 

Synidotea 0 0 1.1 <O.l 0 
Sp. A. ±3.9 

Amphipoda 
Amp it hoe 1. 6 <0.1 0 

sp. c. +4.6 
Amp!thoidae 2.5 <0.1 0.8 0.1 

spp. :':4. 9 :l, 5 ±0.2 
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Tongue Point +o 

') 
Spr 77 

1112 2 
Sum 77 

') 

!).fl! m~ 0.2 0.01 I ") .. 
ID , . ,_ m 

I wt: ' wt # wt # wt 

Ao rodes 5.8 < 0.1 0 
coll.llllbiae !6, 7 

Atylus 0.5 < 0.1 0.3 <0.1 
lev11ensis :0.9 ±0.S 

Cai:rella 0.1 <O, l o 0 0 
greenleyi ±0.4 

Caprella 0.2 <0.1 0 0 0 
verrucosa ±0.7 

Cerops 0.2 <0.1 0 0.1 <. ~ .1 0 
compactus ±0. 7 ±0.2 

Cyaadusa 0.4 o.o 7.5 0.5 
uncinata +1.1 •0.1 ±15.0 !l. l 

ea..aridea 13.2 <0.1 1.0 ~.o 

app. ±9.6 !l.2 :+0.1 
Gaau.ropsis 0.3 <0,1 0 

thot&psoni :':0.8 
Hyale 1.1 <0, l 0 

frequens ±2.4 
I11chyrocerus 1. 0 <O, l 0 

anguipes ±1. 9 
Jaaaa 0.2 <0.1 0 

falcata .:.0.5 
Lepidepecrewn 0.1 <0,1 0 

(gu r j anov ae) ±0.5 
Lepidepec.reum 0.5 <0.1 0 

sp. A -2.0 
"elita 1. 7 <0.1 0.3 <0.1 

californica ±3.S ±0.5 
Het-opa 0.1 <O.l 0 

cistella +0.2 
Majna 0.2 <0,l () 

c~nsiliorum :':0. 7 
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Tongue Point +0 

m2 
Spr 77 

2 2 
Sum 77 

2 0.01 0.2 m 0.01 m 0.2 m 
I wt I wt I wt , wt 

Najna 1. 3 <0,1 2.8 <0.1 
sp. :t4. 3 ±3.8 

Oligochinus 0.1 <0,1 0 
lighti ±0.2 

Parapleustea 1.4 <0.1 0.5 <0.1 
nautilus :':2.0 ±1.0 

Parapleustes 1.0 <0.1 0 
pugettensis ±2.S 

Pho tis 0.4 <0.1 0 
btfurcata ±0.9 

Pho tis 0.2 <0.1 0 
brevipes :!:0.9 

PhotiB 5.4 <O. l 2.0 <0.1 
sp. A ±9. 4 ±4.0 

Pho ti a 5.2 <0.1 0 
•PP· ±8.9 

Polycheria 0.1 <0.1 0 
osborni :t0.2 

Pon to gene 1a 0.4 <0.1 0 
interaedia ±0. 8 

Tritella 0.1 <O.l 0 0.3 <0.1 0 
pililluma ±0. 2 ±0.6 

Dec.apoda 
C&ncer 0.1 0.1 0.1 0.2 0.1 0.4 0.5 0,0 

oregonensis .tO. 3 :tO. 4 ±0.3 ±0.2 ±0.3 ±1.6 :0.6 ±0.1 
CAncer 0.1 0.0 0 0 0 

sp. (juv.) ±0.3 !:0.1 
Cryptolithodes 0 0 o.s 0.4 0.3 o.o 

eitchensis :tl. 0 :!.~.8 ±0. 5 ±0.1 
Oedignathus 0.2 0.4 0.1 0.6 0 0 

inenais ±0. 4 ±1.4 :0.3 ±0.6 
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Tongue Point +o 

2 
Spr 77 

2 2 
Sum 77 

0.01 m 0.2 Ill 0.01 m 0.2 m2 
I wt , 1rt i wt I wt 

Pagurus 0 0 0.1 <0.1 0 
birautiuaculus !0.2 

Pagurua 0.7 o. 2 0.8 0.1 0.1 <0.1 0 
sp. {juv.) !3.l !J. 7 !l. s ±0.2 !0,2 

Pinnotherea 0 0 0.1 o.o 0 
pugettens!.s ±0.2 ±0.1 

Pinnotheridae 0.1 <O. l 0 0 0 

•PP· ±0.2 
Puget ti.a I. 7 0.1 0.5 0.3 6.7 0. 2 '1. 0 1.8 

gracilh ±3.5 :!0.4 ±LO i0.6 ±8.1 !0.4 :!:5. s ±2.3 

Insect.a 
Coleoptera 0.1 <O.l 0 0 0 

llPP· :t.O. 2 
Diptera 0.3 <0.1 0 O.~ <0.1 0 

•rP· ±0.7 ±0.2 

Bryozoa 
•PP· ,/ 0 0 0 

Echinoder-.. t:a 
Ophiuro!dea 0.1 <0.1 0 C.l <0.1 0 

sp. Uuv.) :+:0.3 ±0.2 
Aateroidea 

Benric:.ia 0.1 0.0 0.1 'l. 0 0.2 0.2 0 
levius::ula !O. J ±0.1 ±0.3 ±0.1 10. 7 ±LO 

Leptasterias 0.1 <O.l 0 0.1 <0.1 0 
hex.act it. !0.4 !0.3 

Bolothuroidea 
Cucuaaria 0.1 <0.1 0 0.2 0. ::1 0 

pseudocu ra ta ±0.i ~o. s ±0. l 
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Chor da t..a 
Aacidacea 

•P· 

Sp<cies kichness 

Divudty - al 

Total Numbf:!r 

Total Bioaaae (g) 

0.01 Ill 

' 

Tongue 

Spr 77 

2 0.2 
"'~ 

, 

0 

178 

2.33 

2617.5 

1626.S 

Point +O 

Sum 77 

2 0.01 2 0.2 2 
111 m tn 

wt. I wt I wt 

0 • 0 

170 

2.17 

6183.8 

2057.5 

l 73 



Table Id. Tongue Point (rock) oenthic orgdnisms fr0m the subtidal collected 
l7 June 1977. expressed as number and/or biomass (~) p<.>r 1).25 m2 +standard 
deviation ('S=4) -

Chlorophyta 
Chaetomorpha 

sp. 
Derbesia 

marina 
Monostroaa 

sp. 
Rhizoclonium 

riparium 
Spongomorpha 

coalita 
Spongomorpha 

spinescens 
Ulvaria 

sp. 

Sac 111.ario;>hyta 
Pennales 

spp. 

Phaeophyta 
Costaria 

cos ta ta 
Desmarestia 

ligulata 
Des ma rest ia 

vi rid is 
Desurestia 

Sp. (j UV.) 
E<.. tocaTpaceae 

-5 Ill 

ff wt 

0.0 
!O. l 

O. l 
.=o. i 
0.0 

.!O. l 
0.0 

!O. 1 
0.0 

±0. l 
0 

o.o 
±0. 1 

0.0 
!O. l 

0 

0.0 
±0. 1 

,., ~ 

L. I 

• 2. l 
0.0 

!O. l 
0.0 

·o. l 
174 

-10 m 
fl wt 

0 

0.0 
±0. 1 
0.0 

±0. 1 
0 

0 

o.o 
±0.l 

0 

0.0 
±0. 1 

3.6 

0.8 
± l. 7 
4.3 

±8.5 
0 

0 



Giffordia 
ova ta 

Laminariales 
sp. 

Pterogophora 
cali fornica 

Pylai~lla 

tenella 
Syringoderma 

abyssicola 

Rhodophyta 
Acrochaetium 

sp. 
Amplisiphonia 

pad fie a 
Antithamnion 

defectum 
Antithamnion 

kylinii 
Bossiella 

plumosa 
Bonneaaisonia 

r.ootk.ana 
Call ia rthron 

tuberculosum 
Callithamnion 

biseriatum 
Call Ith amnion 

pikeanum 

Tongue Point 
Sub tidal 

-5 m 
II wt 

0.0 
:tO. l 

2.3 
+3. 9 

0 

0.0 
"'.:O. 1 

0.0 
:tO. l 

0.0 
:o. 1 
0.0 

:tO. l 
0. 1 

.!.0.0 
0.0 

±0. l 
0.4 

:!0.4 
0 

1121.fl 
!688.5 

0.0 
:':0. l 
0.0 

:::0. l 

175 

-10 m 
H wt 

0 

0 

2.7 
!5.3 

0 

0.0 
:!O. l 

0 

0 

0.0 
:!O. 1 
o.o 

:tO. l 
0 

0.9 
:! l. 9 
I. 7 

:! 3.4 
0 

0 



Callithamnion/ 
Pleo.10sporium 

Callophyllis 
flabellulata 

Callophyllis 
haenophylla 

Cerami um 
californicum 

Ceramiut'll 
sp. 

Choreocolax 
polysiphoniae 

Corallin.aceae 

Cruoria 
profunda 

Cryptonem.ia 
ovalifolia 

Delesseriac..::ae 

Fauchea 
lac.iniata 

Griffithsia 
pacifica. 

Herposiphonia 
plumula 

Her pos i phviiia plumula 
·1ar. plumula 

Hollenbergia 
subulata 

. Tongue Point 
Subtidal 

-5 m ------
II wt 

0. l 
~o. 1 

0 

0 

0.0 
+O. 1 
0.0 

'(.l. l 
':_l. l 

:.:o.o 
0.0 

±0. l 
0. 1 

±0. 1 
0 

0.0 
!O. 1 

2.9 
-::2. 6 

0 

33.5 
i27.7 

0.0 
:+:O. l 
0.0 

-1:0. l 

176 

-10 rn --------
ti Wt 

0.0 
±0. l 
0.2 

±0.2 
0.0 

±0. l 
0. l 

:':0. l 
0 

0.0 
±0. 1 
0.0 

±0. l 
0 

o. l 
:':0. 2 

0 

0.0 
±0. l 
0.3 

±0.5 
0. 1 

±0.2 
0 

0.0 
±0. l 



Hymenena 
sp. 

Iridaea 
sp. 

Mesophyllum 
conchatum 

Mesophy 11 um 
Bp. 

Hkrocladia 
borealis 

Microcladia 
sp. 

Opuntiella 
californica 

Peyssonelia 
pacifica 

Peyssonelia 
Sp. 

Pi.stythamnion 
pectinatum 

Platythamnior. 
villosum 

Pleonosporium 
vane ouver ian um 

Polysiphonia 
hendryi 

Polysiphonia 
pacifica 

Polysiphonia 
paniculata 

Tongue Point 
Sub tidal 

-5 m 
fl 

~ 77 

-10 m 
vt lJ Wt 

4.3 0 
!4.2 
0.0 0 

=:o. l 
0.0 0 

:tO. 1 
0.0 0 

±0. I 
0.1 0 

:tO. l 
0.0 0 

±0. 1 
0 0.0 

.co. l 
0.0 0 

±0. l 
0.0 0 

±0. l 
0.0 0.2 

±0. l ±0.2 
0 0.0 

±0 .1 
0.0 0 

::=:O. l 
0. l o 

+O. l 
0. l 0.0 

±0. l ±0. 1 
0. l 0.0 

!0.0 ±0. l 



Polysiphonia 
sp. 

Polysiphonia 
scopulor·..r.m 
vtllosum 

Pterosiphonia 
bit: inns ta 

Pterosiphonia 
dendroidea 

Pterosiphonia 
gardneri 

Pterosiphonia 
gracilis 

Ptilothanmiopsis 
lejolisea 

Rhodopt:flum 
plumosum 

Rhodymenia 
sp. 

Porifera 
sop. 

Cnidaria 
Hydrozoa 

Aglaophenia 

Plumularia 
Sp. 

T'.)ngue Point 
Sub tidal 

-S m 
II 

178 

-10 m 

wt # wt 

0 0 0 
±0. l 
0.0 G.0 

:!:O • 1 :t-0. l 

0. 1 0.0 
±0.1 ::o. l 
o. J 0.0 

:!:O. l ±0. l 
0. l O. l 

•o.; ±0. l 
0.0 0.0 

±0. l ±0. 1 
0. l 0.0 

±0.0 ±0. l 
0 0.0 

:t:O. l 
0. 1 0 

±0. 1 

0.0 0 
±0. 1 

/ • 
0 (). l 

!0.2 
0 2.~ 

!4.fl 



Anthozoa 
Actiniaria 

spp. 

Platyhelminthes 
spp. 

Nemer tea 
spp. 

Ne111ietoda 
spp. 

Mollusca 
Aaphineura 

Sp. (juv.) 
Cyanopla}I'. 

dentieus 
Hopalia 

Sp. 
1onice~la 

line.a ta 
Gastropoda 

Ac.mae.a 
'llitra 

Acmaeidae 

Aeolididae 
sp. 

Tongue Point 
Subt idal 

-) m 
ti 

0.6 

4.7 
!8. l 

15.3 
±9.9 

1!.0 
±43. 3 

6.0 
!4.4 

(J 

0. 7 
:t0.6 
38. 7 

wt 

<O. I 

<O. I 

<O. 1 

<O. 1 

0.0 
:'.:0. l 

0. I 
±0. 2 
14 .8 

• 31. 9 •10.9 

1. 8 0.5 
.-? ' ·- -.... :0. 7 
0.3 <O. l 

:::0. 5 
0.5 <O. l 

:!: 1.0 

179 

-10 m 
·------
I! wt 

0 

0 

0.) <O. 1 
±0.6 

0.3 < 0. 1 
±0.5 

0 

0.3 <0.1 
:tO. l 

0 

12.3 8.4 
!13. 7 :t 10. 8 

1. 3 0.1+ 

±2.5 ±0.8 
0 

2.5 <O. l 
±3 .8 



Alvinia 
sp. 

Amphissa 
columbiana 

Balcis 
montereyensis 

Bittium 
eschrich tii 

Bittium 
spp. 

Cal liostoma 
1 igatum 

Calyptraea 
fastigiata 

Ceratostoma 
foliatm.n 

Cerithiopsis 
sp. 

Coll isella 
o~hracea 

Cr~pidula 

sp. 
Crepipatella 

lingulata 
Cryptobranchia 

concentrica 
Fusitriton 

oregonensis 
Granulina 

margaritula 

Toni;;ue P0int 
Sub tidal 

-5 m 

# 

23.C 
-=.22. 3 

78.8 
±54.) 

0.3 
!0.5 

2.0 
R 

wt 

0. l 
±0. l 

3.4 
± 3. l 
<O.: 

o. 7 
±0.9 
0.9 

±0.9 
29.3 

±29.5 
,j 

0 

13. 5 0.4 
±15.3 :tO. S 

0 

6. 3 0.3 
±5.7 ±0.4 
0.3 0 .1 

±0.5 ±0. 1 
0.5 <0. l 

±1. 0 
0 

135.3 l.O 
!186.9 ."!. l • 4 

180 

-10 m 
It wt 

•.5 <0.1 
!0.6 
l. 8 0.3 

±2.2 ±0.3 
0 

0 

0.3 a.o 
±0.5 ±0. 1 
0.5 0.0 

±0.6 .tO. l 
0.5 <O. 1 

± 1.0 
0.8 3.4 

± 1.0 ±4.S 
0.3 <0.1 

±0.5 
0.8 0. l 

± 1. 5 ±0. 1 
0.3 <O. 1 

±0.S 
0 

0 

0.3 21.6 
:>O. 5 <:43.2 

0 



Lacm.t.a 
··ariegata 

Lirularia 
Urulata 

Hargarites 
pup illus 

Hargari tes/ 
Lirularia 

Mitrell.: 
carinata 

Hoelleria 
quad re 

Nassariua 
aendicus 

Ocenebra 
lurid.a 

Odostomia 
sp. 

~nopota 

tabula ta 
Re tu.ea 

sp. 
Searlesia 

di rd 
Tegula 

sp. (juv.) 
Trichotrapis 

cancellata 
Turddae 

Tongue Point 
Sub tidal 

-5 III 

i-

24. 3 
!31.) 

39.8 
±41.3 

'">7 .0 
::50.9 

2.0 
t4.0 

9. 3 
±9. 1 
0.3 

±0.S 
0. 5 

±0.6 
13. 3 

:! 12. 0 
0.3 

±0.5 
0.) 

±0.5 
0.J 

±0. 5 
O.J 

::0. S 
0. 3 
~o.s 

0.5 
! 1. 0 
o. 3 

±0.S 

lRl 

-10 m 
--~~--

Wt II Wt 

0.0 0.5 <O. l 
::0. l +LO 
0. J 0 

!0.4 
5.0 0 

:!4. 8 
0.0 0.3 <O. l 

±0. l ±0.5 
l.4 0 

± 1.5 
<O. I 0 

0.2 0 
±0.2 

L9 0 
±2 .4 
<O. l 0 

<O. I 0 

<O .1 0 

0.5 0 
±1.0 
<O. l 0 

0. l 0.3 0.0 
±0. 2 ::0.) ::0. l 
<O, l 0 



Velutina 
laevigac:a 

Bi val via 
Clamys 

hastata 
Entodesma 

saxicola 
Hiatella 

arctlci 

Annelida 

• Oligochaeta 
N tipp. 

Polychaeta 
Ampharetidae 

spp. 
Cirratulidae 

spp. 
Dodecaceria 

ccncharum 
1..unicidae 
Eunice 

valens 
Hesioniriae 

Mic ropodarke 
c!ubia 

Ophiodromus 
pugettensis 

Lumbrineridae 
Lumbrineris 

spp. 

Tongue Poi.it 
Sub tidal 

- 5 n-., 

1J 

\). ~ 

:!l. 0 

0 

0. 3 
±0.6 

0 

0.8 
±1.5 

0.3 
±0.5 
13.0 

± 11' 2 
5.8 

±4. 8 

0.3 
±0.5 

C.3 
:>:O. 5 
0.3 

±0.5 

13.0 
::15.0 

wt 

<O. l 

<O. 1 

<O, 1 

<0.1 

<0. l 

<O. l 

<O. 1 

<O. l 

<O. l 

<O. 1 

- ,J ~ 
IJ wt ----
~ 

0. 3 0.0 
±0.5 ±0. l 

0 

0. 3 «). l 
±0.5 

0 

0 

0.5 <O. l 
± l. 0 

0 

0 

0 

0 

0 



NereidaE:-
sp. 

Nereis 
spp. 

Platynereis 
bican.aliculata 

Onuphidae 
Ont•phis 

spp. 
Opheliidae 

Annndia 
brcvis 

Phyllod·•ddae 

Eulalia 
quadrioculata 

Phyllodoce 
:;p. 

Pilargidae 
S19.t...,bt'"a 

tentaculat<t 
Polynoidae 

spp. 
Arc tont? 

vittat: 
Hanoothoe 

imbricata 
Polyodoniidae 
Peisidice 

asper a 

Tongue Point 
Subtidal 

-5 m 

ft 

22. 3 
±19.7 

17.9 
!} 5.9 
538.3 

±387.8 

0.8 
± l. s 

2.5 
±5.0 

0 

5. 3 
._ 7. 4 

1.5 
±2.4 

0.3 
:-0. 5 

5.5 
±5.6 

0 

1. 8 
:: 3. 5 

0.3 
:':0.5 

un 

-10 m 

wt u wt 

<O .1 0 

<O. l l. 8 <O. l 
:+:2.4 

<O. l 15.5 <O. I 
±l9.4 

-:..0. l 0 

<0.1 0 

0.3 <C. l 
±0. s 

<O. 1 0.3 <O. 1 
±0.5 

<O. l 0.3 <O. l 
±0.5 

<O. 1 0 

<0. 1 0.8 <O. l 
.: l. 0 
0.3 <0. 1 

±0.5 
<0.1 0 

<O. l 0 



Sabel la riidae 
ldanthvrsus 

armatus 
Sabellaria 

cementarium 
Sabellidae 

spp. 
Ch one 

ecaudata 
Oriopsis 

mi nu ta 
Serpulidae 

spp. 
Spirorbis 

spp. 
Sigalionidae 

spp. 
Sphaerodoridae 
Sphaerodoropsis 

minuta 
Spionidae 

M.alococeros 
~lutaeus 

Polydora 
sp. 

Prionospio 
steenstrupi 

Prionospio 
sp. 

Tongue Point 
Sub tidal 

-5 rr: 
-~-~· 

/I Wt 

. ., ' <I}. 1 .... -
! 3. 0 

3.0 <O. I 
::-5. 4 

4. 3 <,·J. I 

! 6. 1 
0.3 <Q. l 

.:O. 5 
l. 8 < 0. l 

! 2. 1 
15. 8 <O. l 

~ 3 l. 5 
0.) < n. 1 

:O.S 

8.8 <O. l 
+ 1). l 

2.5 < (). l 
* 3. 3 
8.5 < 0. 1 

::8. 7 
2.0 <O. ! 

:4.0 
l. 3 <O. 1 

: !. 9 

18/.i 

-IO m -- . 
ti \J t - .. - - ·-·- ·- .. -... -- - - - -· 

0 

0.8 . 0. 1 
: .. 1. 0 
0. 5 <O. l 

: 1.0 
0 

CJ 

0 

O.S <O. l 
: !. 0 

0 

0 

0 

0 

0 

0 



Spio 
fi licornis 

Syllidae 
spp. 

1frania 
brev!pharyngea 

c:~:ogone 

gc1r:!. f£ra 
Exogone 

lourei 
Odontosyll is 

Sp. 
Sphaerosyll is 

pirifera 
Syl lis 

sop. 
Terebellidae 

spp. 
Nicolea 

zostericola 
Pis ta 
brevibra~chiata 

Polycirrus 
spp. 

Archiannelida 
Polygordiidae 

spp. 

Tongue Point 
Subt ida 1 

-5 m 
IF 

i. 3 
+ 1. 5 

7. 5 
!l2.5 

4.5 
':. 7. 7 
38. 3 

=:64 .2 
23.5 

!27.3 
9.5 

:t 15. 1 
l. J 

=I. 9 
31. 0 

!26.4 
5.0 

=:8.7 
:. . 8 

:5.6 
2.0 

+.4 .0 
4.5 

! 6. l 

0.3 
:0.5 

185 

-10 m -------
Wt I! Wt -- - -.. -···-· ··- -·· - -- -

<O. I 0 

<O. l 0 

<O. u 

<O. I 0 

<U. l 0 

<O. l 0 

<O. l 0 

<O. I 0 

<O. l 0 

<G. l 0. 3 <U. l 
::0.5 

<O. l 0 

<O. 1 0 

'-0. l 0 



Si puncul ida 
Phascolosoma 

agassizii 

Pvcnogonida 
Achelia 

chelata 

Crustac(:>a 

' 
Ostracoda 

spp. 
Cumacea 

Cll!lle 11 a 
vulgar is 

Cumc:l la 
sp. 

Diastvlopsis 
rp. 

Lampcopidae 
sp. 

Leptocu~ 

sp. 
Tanaidar:ta 

Anatanais 
non:i.ani 

Lcptochtd ia 
dub ia 

Isopoda 
Anthuridae 

sp. 

Tongtu:: Priint 
Subt ida l 

-) ID 

u 

2.8 
~ 4. l 

0. 3 
+0.5 

l2 .0 
• 16. 6 

5.] 
~IO. 5 

3.) 

~2.9 

0. 1 
±0. 5 
0. 3 

•0.5 
2.8 

+4.9 

1. 5 
':_ 2 e 4 

3.8 
~ 3. 3 

0. 3 
:0.5 

\.:t 

< 0. l 

·O. l 

'0. l 

<O. l 

<O. l 

< 0. 1 

·0. l 

<O. l 

<a. 1 

'0 • I 

<O. l 

-10 rn --
If wt ------·- ----~ -

0 

u 

0 

0 

0 

0 

0 

0 

a 

0.5 <O. l 
I. 0 

0 



Colanth1.ra 
squamosissima 

Dywtmenella 
dilitata 

Dyna»e!'le lla 
glabra 

Epicaridea 
sp. 

Exos phae roma 
T "bur um 

Ia •. ~.opois 
analog.a 

Ianiropsis 
kincaidi 

Ianiropsis 
tridens 

Ianiropsis 
sp. 

I do tea 
sp. (j UV.) 

Jaeropsis 
dubia 

Jaeropsis 
lobata 

Munna 
chrom.atocephala 

Munna 
ubiquita 

Hunna 
sp. 

Trrngue Point 
Sub tidal 

-5 m 

# 

25.3 
:!:)0. 5 

0.3 
.!O, 5 

0.5 
:! 1.0 
0.3 

:!O. 5 
0.J 

.!O. 5 
75.S 

.! ) 7. l 
11. 8 

.! 12. 9 
l. s 

:!3.0 
5. 5 

•7.6 
J. 5 

.> l. 7 
4.0 

• ·.L9 
0 

1.5 
.! l. 9 
26.5 

! ) l. 7 
38. 3 

!.46.2 

1~7 

-10 m 
wt f! wt 

<O. l 0 

<O. l 0 

. 0. l 0 

<O. l 0 

<O. l 0 

0.0 0 
!.O. l 
<O. l 0 

<O. l 0 

<O .1 0 

<O. l 3.8 0. l 
!7. 5 

<O. l 0.3 0. 1 
.!O. S 
0.3 0. I 

.tO. 5 
<O. 1 0 

.:Q. l l. 8 0. 1 
±.2. I 

0.0 0 
·O. l 



Parathura 
elegans 

Alllphipoda 
Caprella 

californica 
C-prella 

mend ax 
Cap rel la 

sp. 
Caprellidea 

sp. (j uv.) 
GaDlll'laridea 

spp. 
Metacaprella 

anomala 
Ketacaprella 

kennerlyi 
Metacap rel la 

sp. 
Decapoda 

Cancer 
oregonensis 

Cancer 
sp. (j UV.) 

Car idea 
Sp. ( j UV.) 

Cryptoli thodes 
s itchensis 

Cryptoli thodes 
typicus 

Tongue Point 
Sub tidal 

-5 m 
ii 

l. 5 
"tl.9 

2.0 
±4.0 
0.8 

n.s 
0 

0.8 
! 1. 5 

2337.0 
:': l".491.4 

0.8 
.t l. 5 

1. 5 
:! 3.0 
0.5 

± l. 0 

7 .0 
±5. 7 
0. 3 

±0.5 
29. 8 

.!: 31. s 
1.) 

:*..2. 5 
l. 3 

:':I. 9 

188 

-10 m 
wt If wt 

<O. l 0.3 <O. l 
:': 0.5 

<O. l 0 

<O. l 0 

0.3 <O. l 
±0.5 

<0.1 93.5 <O. l 

± 183.0 
3.2 30.0 0.3 
3. 7 :'.. 36. 2 0.6 

<O. l 0 

<O. l 19.S <O. l 
.! 37. 7 +O. l 

<O .1 0 

4.6 0 
±4.9 
<O. l 0 

• 0. I 0 

0.:) 0 
!0.9 
0.2 0 

±0.3 



Cryptol ithodes 
sp. ( j UV.} 

Discorsopagurus 
schmittl 

Elasaochirus 
tenuimanus 

Hippolytidae 
sp. (j uv.) 

Lebbeus 
sp. ( j UV.) 

Majidae 
Sp. (juv.) 

Mimulus 
foliatus 

Oregonia 
gracilis 

Pagurus 
beringanus 

Pagurus 
dall i 

Pa gurus 
k.ennerlyi 

Pa!\uridae 
sp. ( j UV.) 

Petrolisthes 
eriomerus 

Phyl Ioli thodes 
papil losus 

Puger:tia 
gracilis 

Tongue Point 
Subtidal 

-5 m 
I 

10.8 
~9.5 

3.0 
!J. 2 

0 

!S .0 
0.8 

! 1.) 

92.5 
! 70. l 

l. 8 
! 2. I 
0. s 

!0.6 
6.5 

! 11. 7 
l). 5 

! 19. 8 
4.3 

! 7. 9 
83.0 

!6 l. 6 
5.0 

.>6.0 
2. 3 

!3.J 
240.0 

wt 

0. l 
"'0. l 
0. l 

!O. 1 

<O. 1 

l). 1 

0.2 
!0.2 
0.6 

·o. 7 
0.2 

•0.2 
Ll 

!2.0 
0.9 

• l . l 

0.5 
:+0.8 

l.-'., 
• 1. 6 
0.1 
~a .. 2 
<O. I 

9.S 
:+235.S :r IO. 1 

189 

-10 rn 
p wt . --- - . ·- ... - . - -

0 

0 

0.3 0. l 
·0.5 tC.2 

0 

0 

0 

0 

0 

0 

0 

0.3 0. 2 
:+0.) •O. 3 
2.0 0. 1 

! 2. 7 * 0. l 
0 

0 

l. 0 <O. 1 
! l. 4 



Spirontocar is 
prionota 

Spirontocar is 
sp. 

Insect a 
Diptera 

larvae spo. 

8ryozoa 
spp. 

Heteropora 
sp. 

Echinodermata 
Ophiuroidea 

(j UV.) 
Aaphipholis 

squamata 
Aateroidea 

Sp. 
&-:hinoidea 

Strongylocentrotus 
droebachiensis 

Stron~ylocentrotus 

franc iscanus 
Srrongylocentrotus 

purpuratus 
Strongylocenrrotus 

sp. (j UV.) 

Tongue Point 
Subtidal 

-s m 
(1 wt 

l. 3 0. I 
±2. s ±0.2 
64.8 0. 1 

±79.5 :0.4 

3.0 <O. I 
'3. 8 

19.9 
+ 39. 8 

0 

l l. 8 u.O 
712.2 -=:O. l 

4.0 <O. I 
+8.0 
0.3 <O. 1 

:':0. s 

6. 3 279.0 
!4 .8 !206.5 
2.3 6%.6 

!2.6 :804.6 
0.3 J2 .4 

±0.5 :64.8 
2.5 :. • 7 

±2.9 ! 7. 4 

l 9') 

- lO m 
ll wt 

0 

0 

0 

0 

2.8 
! 5.6 

l. :i <O. l 

• l. 9 
0.8 <O. l 

. l. 5 
0 

4.0 175. 3 
~6.2 •319.2 
l. J 430.8 

• l. 0 ! 39 i . 3 
0 

0 



Tahl~ 2a. Pillar Point (rocK) henthic organi8"s from the high 1+6') intertidal zone 
collected sprin.-: 1977, expressed ;b r:ur:.bc'r .1:!...!.inr biorn~"' (g) per 'l.Ul (;~:20) 

and o.~ (~:~) m~ + stan~ard devi3tion. 

Oilorophyta 
Cladophoraceae 

Rhizoclonium 
riparium 

Ulva 

Urospora 

Bacilluiophyta 
Pennales 

Ph.aeophyta 
Analipu.s 

japonicus 
FucJ.S 

distichus 

Rhodophyta 

sp. 

sp. 

sp. 

spp. 

Ant it hamn ion 
dendroideum 

Endocladia 
muri ca ta 

Grigartir..a 
papillata 

H.alosaccion 
glandi forme 

HUdenbrandia 
sp. 

Iridta 
heterocarpa 

# 

l'i2 

wt 

<O. l 

<{). 1 

<() .1 

<0.1 

<0.1 

0.2 
4:0. 5 
0.3 

±1.l 

<0.1 

0.1 
±0.2 
0.1 

:tO.;.: 

±0.2 
.. 

0.1 
!0.0 

'1 

0.2m" 

wt 

0 

0 

0 

0 

0 

0 

2.2 
!4.4 

0 

0 

0.7 
:t0.9 

+0.2 
0 

0.0 
~0.2 



Holothuroidea 
sp. 

Eupentacta 
sp. 

Parast !chop us 
californie!'lsis 

Chorodata/ 
Ascidiace4 

Species Richness 

Diversity - H' 

Total Number 

Algal Biomass 

Animal Blom.ass 

Total h' 

Tongue Point 
Sub tidal 

-'l :n 
# 

6.0 
:9.4 
0. 3 

:+:O.S 
0 

2.0 
:+:4.0 

209 

1.45 

4,658.7 

l, 169.4 

l,120.5 

2 ,289.':J 

19 l 

- l(J rn 
~-------------

wt f; wt ---·--

2.9 o.::; <O. I 
!4.8 !0.5 
.... o. 1 0 

0.} 85.3 
±0.5 :+:170.6 

o . .:. 0 
:t0.8 

94 

3.00 

208.5 

15.0 

731. 9 

746.9 



Piilar Point +6 

O.Olm2 O.lm 2 

ft wt # wt 

Petrocelis I 0 
sp. 

Porphyra 0.0 0 
sp. <:0.0 0 

Pter0siphonia 0.1 0 

Spersatophyta 
Phyllospadix 0 1.1 

scouleri 0 ±:2. 2 

Nematoda 0. l <0.1 0 
sp. 

Holl us ca 
Gastropoda 

Acaaeidae 0.5 <0.1 0 
sp. (juv.} ± 1. 4 

Collisella 1. 2 C.7 11. 3 8.2 
digitalis ±1. 9 !: 1. 2 ±- n .1 ±4.0 

c. 
pelt a 0.9 2.1 2.4 2.4 

c. 0.1 <0.1 2.3 0.5 
strigatella +Q.2 :!:4. 5 ±1.0 

Littorina 2.1 0.0 0. 3 :J .1 
scutulat.a :'.:J.8 ±0. l ±0. 5 ±(1.1 

L. 10.9 0.2 0 
sitkana =9.2 :.O. 3 

>.J:itoacmaea 0 o.s 0.4 
persona :t-0.6 ±O.c 

s. 
scutum :0.7 ±0.S ±1. '• ±1.1 

Theis 0.1 0.1 o.s 0.6 
el'llarginata tO. 2 ±0.3 ±1.0 ± 1. 2 

l 9 3 



Pillar Point +6 

2 1 

0.01iu 0. 2m 
... 

If wt ii Wt -

Bi val via 
Hytilus 0 J.J l. 6 

cal ifornia.rHJS :<-6. 5 :3.2 
M. 0.1 o.o 0 

edulis !O. 2 !:O .1 
M. 4.0 0.1 0 

(spp. (juv.) !6. 5 :!-0. 3 0 

Annelida 
Oligochaeta 0.3 <0.1 

ap. ~o. s 
Polychaeta 

S;llidae 
Syllis 0.2 <0.1 

adamantea !0.4 
s. 

spp. !'}. 4 

Crw1tacea 
Cirripedia 

Bal.mUB 0. 7 0.0 2.3 12. B 
cariosus 1.7 0. 2 d.9 :!18. 3 

6. l 7. 7 0.1 0 
glan1ula +8, 7 ±0.6 

8. 0. 4 -:0. l 0 
!Ip. (juv.) ±0.9 

Ci1 ::~=..aa] ua 74.6 1.9 0 
dalli !47.l ±24 

Tan.aidacea 
Pa.ncolus 0.1 <0.1 0 

californiensis . 2 

19.:+ 



Isopoda 
Cryptothir 

belani 
I do tea 

1110ntereyensis 
AJlphipoda 

Ga-ride a 
sp. 

Insecta 
Diptera larvae 

Species richness 

Diversity - H' 

Total nuaber 

total bio111C&ss 

42 

1. 85 

2905.o 

!20.0 

Pillar Point 

195 

11 

0.1 
:0.4 

0 

0. 1 
±1. 5 

1. 7 
~2.1 

+A 

0.01m 2 .2m 2 

Wt f# wt 

<0.1 0 

6.3 0. 4 
~12.5 :0.7 

<0.1 1. 8 <0.1 
... 3. 5 

<0.1 0 



Table 2b. Pillar Point (rock) benthic org.1ni-;ms fr,•r:i the r,id (+Y, intertid'.1! zone collht.::d 
sprin1.; 1977, Pxpressed as numb.,..r anc/or biomass (g) pt·r 0.01 (N=2il) rnd 11.2 ~~=.:i) m-' -r­

standard deviation. 

Chlorophyta 
Chaeto1110:-pha 

sp. 
Cladophoraceae 

sp. 
Entero1110rpha 

~ f n~a 
lthi.zoclonium 

riparium 
Spoogomorpha 

CO& l. .. a 
s. 

sp. 
Ulva 

sp. 

Bacillariophyta 
Pennales 

spp. 

Phaeophyta 
Al aria 

sp. 
Ectocarpales 

sp. 
Ectocarpus 

sp. 
Egregia 

menzi.;!sii 
Hedophyl 1 um 
sessile 

Lam.inariales 
sp. (juv.) 

1% 

2 O.Olm 

<0.1 

<0.1 

.::0. 1 

0.0 
·O. l 
~ 0. 1 

u. l 
·O ·; 

I . ' 

l : -' .. ) 

• j 7. 6 
0.0 

·0.0 
0 .. 

<) .1 
0. 2 

.cO. 7 
9. l 

:; 37. 7 
0.0 

!O. 1 

# 

') 

0. 2m~ 

Wt 

0 

0 

) 

0 

5 
• . 6 

n 
() 

-.26.2 
. 772 .1 

'1 

286.4 
)I)~'. 7 

(). 0 
·O.l 



R.alfsiaceae 
sp. 

Sphacelaria 
racemosa 

s. 
ap. 

Rhodophyta 
Acrochaetium 

sp. 
Ahnfeltia 

plicata 
Anti thanuion 

defect1.1111 
Antithamnionella 

oacifica var. pacifica 
A. 

glandulifera 
Bossieila 

pl umosa 

Call! thamnion 
·pleonosporium 

c. 
pikeanl.llll 

Ceram1al::s 
sp. 

ChoreocoJ ax 
1-ely<3iphoniee 

CoraEina 
vancouve r i ens is 

Corallinaceae 
sp. 

Cryptosiphonia 

wood ii 

Pillar Point +l 

'} 

0. 0J .,,.:.. 

wt 

./ 

0.0 
0. l 

~ 0 .1 
< 0. l 

d}. l 

0.0 
<Q l 
( (,. 1 

< 0. 1 

0. I) 
--0.1 
<o. 1 

<.Q. l 
<O. l 

<O. l 

0.2 
: . J 

1 ~ 0 

: 2. J 

2 
0.2m 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

u 



Pillar Point +3 

2 • 
O.Olr:-i o.2m-

------- --- - - -
iJ wt .. .Jt 

Delessariace.ae 0 

sp. 
Delessaria 0.0 0 

decipiens .. o.ri 
l.igartinaceae 0.2 0 

sp. :o. 3 

Gigartina 0.3 6.6 
papilla ta +Q. 7 •6. I 

Halosaccion 0.1 0 ., .. 
gland! forme ~0.1 +{). 4 

Iridaea 7.1 156.8 
cordata :10.9 +161. s 

L c .1 0.1 
sp. .(). 2 ~I • 2 

Hembr&noptera 0.0 0 
multiramosa :0.1 

K. <0.1 0 
sp. 

Micro,.ladia 0.9 0 
borealis · l. 0 

Neoptilota 0.8 0 
asplenioides ~2. 6 

Odonthalia 2.2 0 
floccosa :4. 9 

Petrocel is u v I 

middendorfi1 
Phycodrys <0 .1 0 

isabellae 
Platythalll1lion <O. 1 0 

heteromorphum 
P. .-o. 1 0 

villosum 
P. <0.1 0 

sp. 
19H 



Pillar ..,_ 

O.Olm 2 o . ..::m 2 
---- ·--~- --
;: wt Ii wt 

Plocamium 0.) 0 
teoue .. 2. 2 

Polysiphonia < 0. l 0 
hendryi 

P. 0.1 0 
pacifica "': 0.1 

Porphyra 0.1 0.5 
sp. :! J. 1. +Q.6 

tterosiphonia «) .1 0 
bipinnata 

Ptilota 0.13 0 
filicina ~ 2. 0 

Ptilothamnionopsis < 0 .1 0 
lejolisea 

R..'lody..en i a 0.0 0.1 
pallllllta {\ . 

! ........ 1 :! 0. 3 
Scagelia < 0.1 0 

occidentale 

Porifera 
spp. l 0 

Platyhelminthes 
Turbellaria 0. 1 < 0.1 0 

spp. 0.2 
Nemer tea 1. 5 < 0. 1 0 

spp. • 2. 5 

Nematoda 
spp. 9.8 < 0.1 0 

Holl us ca ~ 19. 6 
Amphinera 

Cyar.oplax 0 0.3 < ') .1 
dentiens 0.5 

Katharina 0. 1 1. 3 3.8 59.6 
tunicata ~ 0. 4 • 5. 8 :!" s.o ! 62. 9 

199 



Pillar Point +) 

., 
2 O.Olm .. 0. 2:n 

ti wt ,, wt 

Hopalia 0 0.3 2.2 
sp. 0 :-0. 5 !4. 4 

Gastropoaa 
Acl114leidae 0. 3 <O. 1 0 

sp. (juv.) +0.4 

Barleeia 0. s <D.1 0 

haliotiphi!a ·2 .0 
~ 

Thah 0.1 <{). l 0 
canaliculata "'{). 4 

T. 
ep. ~o. 3 

Bivalvia 
Adula 0.8 0 0. 3 C. I 

ca 11forn1 enB is !2. 3 !{). 5 ±0. l 
Hiatella 0.4 o.o 1.0 0.4 

artica +C. 8 !(). l •2. 0 •O. 7 
H.n11culW1 0.2 <0.1 0 

P{s-aeua :--0. 2 
Myci u.a 0 0. ') 0.1 

edulis 0 :+:1.0 +{). 2 
H. 10.0 0.0 0 

sp. {juv.) ~23. 8 :-0. 1 
Prothaca 0.1 <O. l 0 

sta•inea ·C .. 2 
TreaUB 0.1 <0. 1 0 

cap ax .o ~ 

Annelida 
Oligocha~ta l. 4 <0. l 0 

spp. ·2. 4 
Po 1. ychaete. 

Arenicol idae 1.0 <:-0.l 0 
sp. !2. 6 

200 



Pillar Point +3 

O.Olm 2 
0.2m 

2 
----- -·········--- ---~-----~ 

It wt ' wt 

Capitellidae 
Capitel le: 0.2 d1. l 0 

Capita ta :0. 7 

Eunicoidea 0.2 <"(}. 1 0 
sp. :0. 4 

1..um~rinerid21e 

Lumb r ine r is 0.2 <0.1 0 
sp. .... '). 5 

Nereidae 0.6 <0.1 0 
sp. !L3 

Ne re is 0.1 <0. l 0 
sp. .::0.4 

OrbinHdae 0.1 <0.1 0 
sp. :':0. 2 

Naineris 0.1 <0.1 0 
dendritica !0.4 

Phyllodocidae 
Eulalia 0.8 <0.1 

0 
quadrioculata ±2.0 

E. 0.1 <O. l 0 
sp. ±0.2 

Polynoidae 
Ha.losydna 0.2 <O .1 0 

brevisetosa :0.4 

Sabellidae 
s;;p. 1.8 <O. I 0 

F<tbricia 2.5 <0.1 0 
oregonica +4.6 

2 ') l 



Pillar Point +} 

O.Olm 2 
0.2m 

2 
-~---- ------· , Wt , wt" 

Schiz.obranchia 0.3 <"" . 1 0 
lnsignis :tl. l 

Oriopsis 0. 7 <O. l 0 
ainJta ~1. 3 

Serpulidae 
spp. 0.1 ::•). 2 <O. 1 0 

Stgalionidae 
Pholoe 0.9 <0.1 0 

•inuta ±2.4 
Spionidae 

spp. 0.1 <0.1 0 
!0.2 

Polydora 0.1 <0.1 0 
colWllbiana .0.2 

P. 0. 7 <0.1 0 
Sp. :tl.4 

Syllidae 
exogone 0.1 <0.1 0 

gemm.ifera :t0.3 
F. 0. 1 ..:0.1 0 

sp. .o:O.l 
Odontosyllia ·J. 3 <O.l 0 

sp. ': l. l 
Syl lis 3.2 .0.1 0 

Syp. !5. 7 
Pycnogonida 

Achelia 0 ,, ... <0.1 0 
gracilipes •0.7 

A. 
nudiuscula :0.2 

Halosoaa 0.1 <0.1 0 
compac1..1.J111 ±0.2 

:in:: 



Pillar Point +) 

? 2 O.Olm- 0.2m 

ii wt , wt 

H. 0.2 0.1 0 
viridintestinale '.'."o. 7 

Nyaphon J.1 < 0.1 0 
pixellae ±0. 2 

Crustacea 
Ostracoda 

spp. 0.2 <0.1 0 
±0.5 

Cirripedia 
!alanu.s 2.1 14.6 13. 3 130.4 

cariosus ±4.0 + 31. 6 :+: 21. 5 :':211.1 
8. 0 0.8 42.3 

nubilis ±1. s ±84.6 
B. o.s <0.1 0 

sp. (juv) + 1.1 
Cuaacea 

Ci.mella 0.2 <0.1 
vulgaris !O. 5 

c. 0.1 <0.1 0 
sp. :tO. 3 

tanaidacea 
Leptochelia 21. 6 <0.1 0 

dubia .+: 82. 2 
Pancolus 0.9 <0.1 0 

caU forniensis .... .._.,:a 

Isopoda 
Cirolana 0.2 <0.1 0.8 0.1 

harfordi :t0.5 : l. 5 ±0. 2 
Dyn.a.menel la 5.5 <0.1 0 

sheari :t 9. 5 
Exosphaeroma 0.4 <0.1 0 

amplicauda :t 1.1 
E. o. 3 <O .1 0 

media !0.6 
!03 



Ianiropsis 
i-incaidi 

I do tea 
...osnesenski 

I. 
Sp. (j UV.) 

Kunna 
chroaatocephala 

AJllphi poda 
Cercops 

compact us 
GaJJ1111118.ridea 

spp. 

Insecta 
Diptera larvae 

spp. 

Bryozoa 
spp. 

Echinodermata 
Eu:pentacta 

quinquesemita 
Leptasterias 

nexactis 
Ophi uro idea 

sp. 

Ascidacea 

Species richness 
Diversity - H' 
Total Nl.Jl'llbe r 
Tot.al bioaass 

131 
2.so 

2243. 4 
1579.3 

Pillar Point 

# 

1.1 
0.2 
0.1 

'.': 0. 2 
2.9 

..'. 5. 8 
7.9 

'.': 30.0 

2.9 
.. 4. 8 

1.0 
'! 2. 2 

1. 3 
::+: 1.8 

0.5 
!2.0 

0 

o. l 
:+:O. 2 

+3 

O.Olm2 0.2m 2 

c;t it wt 

< 0.1 a 

< 0.1 0 

< 0.1 0 

< 0.1 0 

< 0.1 0 

< 0.1 0 

< 0.1 0 

f 0 t' 

< 0.1 

0.3 0.2 
~ 0. 5 !" 0. 3 

< 0.1 0 

I • 0 



Table ::c. Pillar P-.1int (rock) b<rithic n>,ani:'Tls ft«'!'.l the 1:11.; (+O') intert1d<tl zon.: 
collected s:irin& 1977, expressed :is mm':er andl,;r bi0m:iss (g) per n.Ol (~~='.10) 

dnd 0.2 (S•~) m~ + standard deviation. 

Chlnrophyta 
ChaetCMBOrpha 

8p. 
Cladophoraceae 

sp. 
!n tercmorpha 

linza 

'· sp. 
"htzocloniu• 

riparhm 
Sponi'090rpha 

coalita 
Ulothrix 

Sp. 

ap 

B£cil lariophyta 
Pennales 

Phaeophyta 
Alarh 

•PP· 

B?P· 
F'.ctocarpus 

t"Jp. 
!1treith 

mendesi.1 
Feldaamia 

aimplex 
Redopnylhm 

sessile 

I 

20') 

2 0.f)ls 

Vt 

<(). 1 

<o, 1 

<0.1 

<O. l 

<O.l 

(). f) 

!0. n 
< f). 1 

<0.1 

< () .1 

+24.'1 
-78.8 

<11. l 

+ 5.3 
-23.7 
«L 1 

11 

; 

o.211t 

Wt 

() 

0 

f) 

() 

0 

+518.7 
-41f). 2 

0 

+ 324. 1 
-6/t fL 5 

I) 

+15.S 
-30.l} 



PillaT Point + n 

") 7 
O.Olm 

.. 
t} .2m 

I llt't 
, wt 

Laaiaarla +l.6 n 
•dchellii -7.0 

I...amina:riales + 1.8 n 
sp. -16.1 n 

Pbaestrophion t0. l I) 

lrregulare 
Sphacel.aria <<) .1 0 

t'llCftllOSA 

s. <0.1 n 
ap. 

St ictyoaiphon <0.1 0 

tot ilia 

Rhod.yt:a 
Acrochaet1U111 <f"l .1 0 

•PP· 
Anti tha:Blion <0.1 0 

defect Ulll 

A. 0.1 n 
dendroideU111 !o.1 

8osstella n.n 0 
phmosa to.o 

Cal lith.tm'llon <0.1 n 
pike am.• 

Callith..aion <O.l 0 

Pleonoaporh.m 
':eraain• <0.1 0 

eatonianUll 
Chort!Ocolax <0.1 0 

polydphontae 
Corallina +n.o 0 

vancouvertc.nai• -0.0 
Corall ianceae J 0 

ap. 

206 



Pi lla.r Pc int + ' 
2 ., 

f1.0lm 0.2m ... 

I wt I wt 

Cryptosipho!tia <0.1 0 
voodii 

Deles•eriaceae <0.1 0 

ap. 
F.ndoc lad 1.a +0.() 0 

11Uricata -f'l.O 

Gigartina +0.1 (') 

paptllata ;.o.2 
Gigartinac1!ae () .1 n 

sp. (juv.) '!i;. l 
Gracilaria + 0 .f'.) 0 

andereonii -0.1 
CracUartophila <0.1 0 

oryzoides 
Gymtogongru• +0.2 f) 

ler>toph,-llua ...(). s 
Raloaaccion <I) .1 0 

ttlandifonae 
Iridaea ... s.1 +52.Z 

cordata -7.9 -f>4. 6 
Irtdaea +0.1 <0.1 

sp. ~J.3 

Hembranoptera <O. l 0 
111UltirU10sa 

M. <0.1 0 

sp. (juv.) 
Microclad!a <O. l 0 

bore.al 18 
Odonthalia n. n 0 

flocco11a 
+ -0.1 

Platythaani.:>n <0.1 0 
sp. 

Ploc .. hm <O. l 0 
sp. ( juv.) 

21) 7 



Pillar Point + (') 

.., 
2 0.0111 

... 
0.2m 

' vt , 
W't 

Polysiphcnh .. O. l 0 
hendryi 

P. <G. l 0 
pacifica 

P. <11.1 n 
ap. 

Porphyra <0.1 0 .,. 
Ptero•iphonia <0.1 0 

bipinnata 
Pterosiphonia <0.1 n 

•P· (juv.) 
Ptilota +0.3 0 

filidna -0.6 
lhody.ef'. la <Q.1 0 

•P· 

Spenutophyta 
Phy lloapad ix 24.1 +1223.9 

•couleri -:57.3 -lf'85.2 

Per if era I 
spp. 0 

Cnidaria 
Hydrozoa 

I spp. 0 

Neaertea 
spp. 2.1 <0.1 0 

+ 5.4 

208 



Pillar Point + 0 

o.rn111 2 
0.2. 

2 

, wt I wt 

!lematoda 0 

•PP· ~2.0 <0.1 
±203.6 

Mollu.ca 
1-phineura 

Tocicella n 0.5 
lineata !O.l 

Caatl"opoda 
Acmaetdae 0.1 <O.l 0 

ap. (juv.) 
I.Acuna 0.2 <O. l 0 

variegata <0.4 
Thda 0.1 0.2 () 

laelloea ±0.2 ±1.0 

Bivalvta 
Adula o. 5 <O.l 0 

cal~ forniensis ±1.2 
Musculus 0.1 <0.1 0 

pygmaeus ±0.4 
Myeella o. J <0.1 0 

tmtida +(). q 

Mytih.18 o. 2 <0.1 0 

sp • (1uv.) t0.4 

Annelida 
01 i~ochaeta 

spp. 16.l <O.l 0 
!42.0 

209 



Pillar Point + n 

") 2 o.01m·- 0.2m 

• wt , wt 

Polychaets. 
spp. 0.2 <() .1 I) 

±0.4 
Aren'! col idae 

sp. 20.4 <O.l 0 
±47.5 

Br an ch t ot11al ciane n.1 <0.1 n 
vincenti ±0.1 

Cap 1t:e11 idae 
Capitella 0.4 <0.1 0 

Clll?it:ats. ±0.8 
Med ioiaaat•JS 0.2 <0.1 0 

sp. ±0.7 
Ci rratulidfte 

Cirratulus 0.2 <0.1 0 
cirratus .tO. 5 

Euntcoidea 0.1 
sp. ±0.2 cn.1 0 

TAl•brineridae 
Lumbrineris 4.8 <0.l 0 

sp. ±R.6 

Mere!dae 
Nereis 0.1 <0.1 0 

pelagic a ±0.2 
N. 0.2 <0.1 0 

sp. ±0.5 
OTbiniidae 

sp. o. 2 <O. l 0 
~o.s 

Mainer is l.6 <() .1 0 
dendrittca !:3.9 

Fbyllodoctdae 
Eteone 0.1 cl) .1 n 

looga ±0.3 

210 



'Pillar j!oint + () 

0.0lm 
2 

0.2m 
2 

I wt , wt 

Eulalia 1. 2 <O .1 0 
qWtdrioculata ~ '3 .1 

Phyllodoce I'). 2 <0.1 0 
IUlcul 11ta !.0.7 

Polynoid!le 
Halosydua 0.1 d).l n 

brevisetoaa ±0.2 
Sabe!} 3r Hcla~ 

sp. 0.1 <fl .1 0 ±fl. 2 
Sabel! idae 

±8J sp. <0.1 0 
Schizo· ·a!lch ia n.1 <0.1 0 

h:signh ± 0. 3 
Spionidae 

Ml'lll!.".!OCeTUfll 0.1 <0.1 0 
~luteu8 ±0. 2 

Polydora l. 7 <0.1 0 
colu111tbtana ± 5. l 

P" 1. 3 <O, l () 

liaicola ±4.1 
P. 5.4 «) .1 0 

sp. ± 15.1 
Py~cspio 0.8 <0.1 Ii 

elegans ± 2. l 
Sylltdae 

Bran ta n.1 <0.1 n 
breviphar:.rngea ±0.2 

F.xogone () .1 · n .1 0 

lourci ±o .1 
r:. O. l < 11. 1 0 

sp. ±O. 2 
Syllh 2. 5 <f) .1 0 

spp. '!.4. 7 

..: I l 



Pil~.=ir P01nt .. {' 

0 Jllm 
2 n. ""m 

L 

!' wt • vt 
Tl'!!rehE' 111 dnc-

Sp. 0 .1 <0.1 
.,, , 4 () 

Theleru!'I (). 2 < ;J. 1 () 

crispus ~ 0.6 

PYcnoii:onida 
lblosoma 0 2 < 0. l n 

..:01Bpacr U111 .. r). 7 

Cruntacea 
Ostr•coda 

spp. (). 2 <fl.l 

• 0. f, 

CirripE-di.a 
Bala nus 0. l d) • 1 

Bp. (juv.) ! n. 2 
Cuaace,'l 

Cunella n. 7 < () .1 
vul~arh + 2. 2 

TanA~dacea 

Ar .tanai s (). 4 < n ... n 
nonurni :: 1 • ,., 

Leptochelia (). 2 < 0 •I (} 

dubh + 0. s 
Psncolu!I (). 2 ~ 0.1 0 

cal iforniensi!" ±0. 'i 

Isnpoda 
f'.xosphaeroaa <). 2 < 0.1 '"1 

ampl icauda ! 0 .4 
,,. () . 1 < (). 1 n 

9111!d 1 a + 0.2 
L n.1 < 0.1 ('\ 

d10111!::- u nm ! I). 1 

'l 
.. " .i. -



<.nort190sphaero111.11 
orrionense 

I ant rors 1 s 
kincllidi 

ldotea 
aontereTtmsis 

I. 
Sp· ( 1 UV.) 

-..u.nna 
1tephen-,eni1 

Aatphipoda 
C•, .. 

ct111pactu: 
G..-.aridea 

spp. 

Dec 11poda 
Ctncer 

oregonensis 
C"rypto 11 thodes 

t1Jitchensis 
PaRcrue 

hi•sutiusculus 
hRet tia 

Rracif 1B 

Inae"cta 
ntpun 

spp. (juv.) 

spp. 

Pillar Point + 0 

I 

11.4 
±1. (l 
0. 1 

!O. ~ 
I.II 

±2 .2 
1. 3 

±1.8 
0.1 

!0,2 

o. ! 
~fl. 2 

5.1 
:!: 5. f, 

n 

0 .1 
±0. 2 

0 .1 
±"). 2 
O. l 

:!:O. 1 

(). 2 
!!). 4 

0.0lm 
., 

Wt 

<0.1 

0.1 
±0. l 
±0.l 

<(\ .1 

<O. I 

<O.l 

<0.1 

n.o 
!.0,0 
n.1 

+n.J 

< (). l 

/ 

' 

0 

1'3. 5 
~5 3. 2 

0 

0 

0 

8Jl 
:tl4.7 

o.s 
±0. 6 

0 

0.3 
'!0. s 
l.) 

±1.n 

0 

2 
0.2m 

Vt 

2. 1 
:fl. 5 

0.4 
1:0. 7 

O.J 
±0.2 

0.4 
±0,R 
2.6 

±2.2 



Species richness 

Dtvers1ty - H' 

Total n~er 

Tot•l oiomi!'I!! 

Pillar Point 

124 

z .04 

3910.6 

2843.R 

+ f) 



Cn id .. ria 
Anth<:>zoa 

-l>P. 

Platvhel111inthes 
app. 

app. 

'1ol lu11ca 

une 1~-- .. i:X?rc-; 

idt:\:r. (\;="~}. 

Gastropoda 
Ophthobranchia 

A•olid, dae 
<!doe tOlllia ap. 

Proaollranch1a 
Al\. :l ta 

8p. 
Alrpri ~ 598 

co 1 umh i an c. 

Cal Yptraea 
f 1.sr hi at a 

Lacunl' 
varlegata 

!~-._j) ht"r·.t··;~. 

,1 <1 s r: u:;:ht• r 

! I', 

· r~ i S'T.S f rnm 
.1:;,~/,'r hiomdss 

j 

1.R 
+1. 7 

o.] 
<: (). ) 

12.0 
:!: 4. 1 

n.s 
:!: 1.1) 

o. 1 
± (). 5 

II 

7.A 
"!: ~. 2 

-5m 

vt 

0.1 
±Ii. l 

<f). l 

<0.1 

<0. l 

< 0. l 

< 0. l 

(). 1 
:!: 11. 2 

the subtLial 
( i p..: r I. :) 5 

zone 
' m-

-lOm 

' 
I) 

I) 

~. n 
:!:2.7 

4.8 
± 2. 1 

(). 1 
!0. 5 

0 

() 

I). 1 
± n. 5 

1.0 
±fl. A 

1. 5 
± 2. 4 

Vt 

<1).1 

<0.1 

0.0 
± n.1 

0.1 

0 .1 



Pillar Point Suhtidal 

-Sm -19m 

I vt I Vt 

'1.iu·,.,.ar!tee n.; <n.1 2.1 " .r pupillus ~I).) <1. 7 <O. l 
Tt-1118 I) 11.3 <0,l 

l~llosa !0.5 
fHvalvh 

Cl tnocardiUlll (). ') (). 1 () 

nuttall 11 ! n." H). 7 
Luc:ln331a 0 n. 5 <lj. 1 

tenuisculpta ! 1.0 
Ma emu f). 3 ..-o .1 I). 3 (). 1 

nasut a !:(). 5 !:O. 5 t:0. 1 

"'. 2.R <O.l 0.1 d). 1 
sp. ( j UV. ) •1.4 ±0.) 

~ll n. 5 {). 1 o.~ I). 0 

at t""!Aria ti.fl tf').2 :!" l. IJ ti). l 
""v•e 11 a zn. n <O.l 4.8 <(). l 

tuatda ± B. (I ±6. 2 
Sol.n 0 9.1 <0.1 

s1 C ,l r ilH!I t0.5 
Tell ina 2.1 <fl. l 2.6 n.1 

•PP· !0.1 
Tran.ennel la 23.~ (). l 10.8 I). I 

t1'nttlla ±n. 2 ±0. 1 
Tte&u• 1.5 <f) .1 1. ~ 0.1 

CJ.pall: !1.J ±1. 5 ±n.1 

•.n ne I i da 

"lie:ochaeta 
l!llDP. 'i. '5 <0.1 1. 5 <0 .1 

+2.l.i ! l. 1 

~ i ~. 



Pillar Point Subtidal 

-5"1 -l()m 

I wt § vt 

Pol •ctu1l't a 
Arabellidae 

Arabella 0 0.1 <O. l 
irtcoloT ±(). 5 

Capttel!idu 
Czpitella 43.5 <0 .1 3.1 <f). l 

capida':a '!'A. 7 ±3.8 
MiediO":.'lllStUIJ Ql. 5 <O. l i9.0 <o. l 

"'. +57. 1 !ln.6 
Mot cw.al!! t :u1 () n. J <0.1 

1 ~nLatu.1 :!O. 5 
..... 0 0.1 <0.1 

tenuie ±0. 5 
<iiaeto1'>t.eridae 

Spiochaetopteru..~ {\ ,, . 1 <O .1 
cost an• +' 

Ci rr.iu: ul idai! 14.5 f1. 1 4, <n. l 
sp. t5. "i il. 7 

<:irratulu11 f) 0.1 <n .1 
cirratus ±1). 5 

rhaetozone 1 • 5 "11 • 1 9.8 <0.1 
lllHO!l.111 +}. 7 !5. 7 

Dcrv 11 le f d•e 
Protodc~illea 0.8 ...n .1 1.3 <o. l 

kT&ci 1 is *:} . !2. l 
Gl'fcl'ridae 

Glycera ('\ 0.) <n.1 
!DleT 1cana -.!!) • 5 

r~n Lad idae 
Gl ,.c inde l. () <(I. 1 1.8 "() . l 

.u·-.t~era ·1. 4 '!'}. s 
·1 1-; 
~ l. 



Pillar ?oint Subt id,.d 

-Sm -lOm 

,, .:t , wt 

i.on 1.11da ! . ., < (). 1 0.3 <n.1 
lllYlculata !'1. 8 ~ o. ') 

Heaton!dae l!I,. A f) (). 5 <O. l 
±Ii. 6 

Gypth (). 5 <Q. l 1. 3 <n.1 
buv1 pal pa ±1.11 !I. (J 

"11 c ropodark,.. l.l <(1. l i.n <0.1 
dub ta ± 1. 1 ±n. 8 

u..abr 1neridae 
Lurhrinerta 3 JI <n.1 O.J <fl . l 

•p. ±1 .6 ±0.5 

~l•antd 
F:uc 1,,_ru~ 17.1 <O. l 4.R <O. ! 

l!lp. ±1-l. 5 :!2.5 
'fephtyidae 

'lephtv• n n. s '-0.1 
caecotde~ ±I.Ii 

'f. Ii O.l <n.1 
cal tforntensil'I ±0.5 

ti . n 0.3 <(} .1 
c:U tat a + 'l. s 

~- 0.1 <0.1 0.8 <0.1 
ap. ±0.S 

lf f' r I" t d.;,e 
"'il'!reis 2.0 <O .1 0.8 <O. l 

sp. ( juv.) •1.n ±1.0 
Pl at merf'is 5. o <O .1 2.8 <O. l 

h•c.anAliculat<t ±4.2 !:3 .1 
l"lnuph 1 d1u~ 

rtnu~hh fJ. s "'l. l 1. 3 <0.1 
eleft~ni; +(). 6 ±0.5 

~ 1 ~ . ' 



!il lar Point Suht idal 

-5111 -1 '1m 

, vt ' wt 

Orl\tn f tdae 
Seo loplos 10.0 <f'). 1 1.R <O. l 

sp. :!6. 7 !0.5 
°""1eniid&e 

Myrioehde :) O.J <0.1 
orulata ±0. 5 

0vft'lia l. R <() .1 o.s <0.1 
fnaifonllla :!2. 2 ±0.6 

Pa::aonidae 
Arie idea (1 5.S <0.1 

sp. H.9 
Peet inari tdae 

Peet lnarta 0.1 <11.1 0 
~nmulala '!11.5 

Phy 11 odoce 
'teone 0 0.] <O. l 

looga !0.3 
F. O.R <0.1 0 

tubel"culata ±n.s 
luhlia 0. 1 < () .1 (l 

viridi11 "!:0. ') 

Ph~llodoce 2. 3 <n .1 0.1 <O. l 

Kt"Oenl an-j ic~ "':2 .6 •0.5 
P. n. ~ <l'l.1 n.s <f'l .1 

-..c•Jlata H.O !0.6 
P. 12.5 <O. l 3.A <O. l 

sp. (JUV.) :t4. q !2.5 
Polyno!de 

Harw~t51oe 2.R <r1 .1 (). 3 <0.1 
1111brtcata +{. 5 !I). 5 

2F• 



P11 lar Point 5uht irta~ 

-"im -: ')m 

I Wt ' vr 

H. fl 11. 1 "' 
lunulat:a n.s 

Sat'ell idae 
C'hnne rJ (). 3 < •'l 1 . " 

ac:audat:a , . s 
Potmllf I la fi . 1 < f) .1 0 

..,.riope ~ o. 5 
Sabel111 0 0.3 < (') .1 

aedi& :! f). 5 
Scali;.,retmidae 

~ca 1 tbrt::?,1U n f). 3 < '). l 
tn!la;:ta :+: (). s 

!H1u•liont~ae 

Pho1oe 0.3 <,.,. l n.3 <I). 1 
111.nuta :': (}. s :! 0.5 

Spknidae 
Malat":oceroe 0 0.3 .. I). l 

glutaeW1 !:O. 5 
Polydon Ii . s <I) .1 0.8 «1.1 

socialiG + 1. () :! (). l 
P cioncnp ilj n. 3 < f}. l lj 

ctrrifera ! f). s 
P. 1 50. ') < n .1 1:\.5 . 0.1 

11teenAtr1.1pi + 3R. 3 ~ 18 .. J 
t:;pio ,-, 0. 3 < (). 1 

f1 l tcornh ... 0. 5 
i:;,111dae 

f:xo~one O.R < o. 1 I) 

trp. .. I. I) 

~ionosyil1!'1 I') (). 1 ,.. 1j. l 

urarita +I). 5 



Pillar Point Suht ida l 

-Sm -lflm 

Vt , wt 

'it Tf'ptnsvl L h t'). 1 <fl. l n 

lat ip;•] pa •o.s 
"yl l !tf "I I). 1 d). l Ii 

Ir" -trnHa +0.5 
ll 18 ft. 3 < f). l 2.S <l"l. l 
l'lll)fi. :!O. 5 ±2.7 

!r •1!11l:Are3 

'tC'Oda 

•PP· ';LR <O.l 11. 5 <0.1 

Heptostraca • 4 !4.7 
N~bal!.a 11 . 1 <I). 1 0 

pu,t"tt Mlfi 13 ~n • 'J 
L..1Wtct'8 

ntais t~· l i, 1 . '1 <' f). l f) 

"tp. ~2.n 

Dh1st v!op• 4.1 <O.l I). J <.(}. 1 
!ip. t2.9 ±0.5 

i.awprop1dae R.8 <i}. l 0.3 «Ll 
·I 0. 1 !-0. 5 

i'anaidace-A 
Anatanitis q < (} .1 0.3 <O.l 

norsani . ,-1 ±0 5 
l.f>utoche ~ 1 a " ' <I). l 5.5 <0.1 

d!Jr ta "ll. 2 <3.i 
I !'I Op<' ci.: 

A.ef;;l (\ I). 1 <0.1 
s V"!'S:et r 11..,. ±0.5 

• >ot:e.11 I) 'J. 3 <0.1 
sp. (1 UV. ) :!O. 5 

I .. r: 1 rop "I I <i I). 1 <O.i n 
cre:r1. •O. 5 

< •• 



Ja~ropsf s 
dubia 

"1unna 
sp. 

P-"rl'nthura 
e!e1um~ 

C:yn!dotea 
bi.cusptda 

s. 
'1p. ( 1 UV.) 

Amphipoda 
r.amt _·\df!a 

!ip 
l0f"l'.'•; 

sr. 
C11pre- ~ -, 

(',a pre i ~ c.. 

sp. 
Tr ft ell a 

pilil'llana 
Decapc.da 

'°4A11d.ae 
sp. f1uv.) 

Pinnotheri..Jae 
5p. 

P a~ur tiiae 
App. 

Pu~ettia 

~rad 1 is 

Phoron 1dR 
spp. 

Pillnr Point ~uhtirlal 

' 
0.5 

:!: 1.0 
(). 5 

!: 1.0 
I'). 'J 

... I). 5 
(}. 5 

±LO 
0.3 

tO. 5 

114. 5 
!"34.1 

2. [I 
!:2. 5 

0 

11. 5 
±1.:J 

L6 

R.5 
'). l 

-Sm 

wt 

< (). 1 

< () .1 

< 0. l 

<(). 1 

<<) .1 

I). 1 
:!:0.1 
<(') .1 

<O, l 

<n. l 

<1) .1 

~.l 

0.3 
:!: I). 5 

'l 

n 

35. o 
:!:17. 9 

f) 

O.J 
±0.5 
0.5 

:!:1.0 

0.1 
:!:f). 5 
0.5 

±{). 6 
n.s 

"!f). h 
('). 3 

!.(). 5 

0,8 

!O. 5 

-l 1m 

wt 

<fl. l 

<(). l 

<0.1 

<I). 1 

<t). l 

<o .1 

<{). 1 

<f). 1 

-n. l 



Pil 11.n· Poi!'lt Subtidal 

-:.m -1 'lm 

' wt fl •.1t 

fchinodenaata 
O,,hluroirlea I) n. 3 < ('\. 1 

sp. (1uv.} +1.5 
Molothuroidea 

~1ptnaynap ta 1. 3 <f! 0 
clarH ! l. ') 

Specif'• Richness 77 R6 
Otver11Hy - H 2.82 :LU: 
Total number 690.7 221. 3 
Plant bi~Sl!I 0. I) 0.0 
Ani1Nll hio•ass <7,Q <1.4 
Tot•l !'1011aaa <1. CJ <"1.4 



3a. ~orth Beacl1 Ccbble s:rnd-grave -, ,',"-,!•1 >-,,,r1111; .. ,>r.; .. nisl".'ls from ttH' high (+(i'} intertidal 
z~·n<- col1<£:ct.:d spri:1g i<:i77, .expressed as nunber :i.nd/nr t!in:rw1ss (g) !'l'r 'l.'.ll C<=20), 

.2 (~·~I m2 •standard aeviation. 
2 2 

.0) (~=4), and 

2 

'ieatt:rt.98. 

•PP· 
•«a.t.oda 

•PP· 
lk>llu.aca 

'Mt l"C'polia 
ACllllMlclH 

•P· (JUT·) 
Coll1nll& 

digita.lie 
Li t.t.oriaa 

ecutulat.a 
1.. 

eiUt.wta 

lot••=-· 
penc"la 

Thai• 
l ... lloea 

~lid.a 

Oliaocb&eta 
11pp. 

Pol,.cn.wt ~ 
lereidae 

lereh 
Yexilloaa 

IL 

Syi.lid.M: 
87lli• 

sp. 

ap. 

' 
0 

0 

0 

0.1 
10.Z 
o.i. 

tl.6 
0.1 

:t:0.2 
0 

0 

0 

0 

0 

0 

0.01 • 0.2 • 

vt 

0 

0 

0 

< C.l 0 

o.o 0 
!0.0 
< 0.1 0 

0 

0 

0 

0 

0 

0 

0.05 • X 15 C111 

, wt 

1.5 
:!:l.3 
1.0 

H.2 

0.3 
:tO. 5 

0 

34 .5 
:t3T.3 

T.8 
±7.5 
0.5 

±1.0 
0.3 

'!O. 5 

1.0 
±5.7 

6.8 
:!:6.2 
1.5 

±3.0 

o.8 
!l.O 

< 0.1 

< 0.1 

< 0 .l 

1.1 
±1.8 
1.1 

H.4 
< 0.1 

O.l 
±0.3 

< O.l 

< O.l 

< 0.1 

< 0.1 



C-ustacea 
C1rriped1a 

.B&l.U.JiB 

gludula 
Cbtbailll&JWI 

da.111 
r&Qpoda 

Exotlpb&eroaa 
lllleAh 

;; mp bi pod.a 
gumarides 

app. 

S;eciee r1etmesL 
Di f'eJ"d ty -8 I 
Tot aJ. cumber 
Tot!tl bicaus 

, 

0 

0.2 
10.1 

0 

0 

16 
1.99 

537 
19.5 

Nortn Beb.ch Cobble +6 

2 
0.01 .. 

vt 

< 0.1 

0 

0 

0 

0 

, 
2 

0.2 Ill 

vt 

2 
0.05 • x 15 cm 

I vt 

16.o 0.9 
±2h.l :tl.8 

6.8 O.l 
H2.8 ±0.2 

18.3 < 0.1 
113. l 

0.3 < 0.1 
t0.5 



T~ble lb. North Beach Cobble (cobble ovtr s~nd) benthic or2anisms from the mid (+3') intertidal zone 
collected spring 1977, expTessed as number rnd/or biomass (g) per 0.01 (~·20), 0.05 (N•4). and 
0.2 (N-4) .2 ±standard deviation. 

RllocloplQ ta 
Olonocol.&z 

polplpbaniu 
Polpiplmllia 
~ 

Olia.rt• 
Aatbople'U"& 

•1..-ti•et ... 
~ 

app. 
M:tllmca 

AllpbiMal'& 
sp. (j1"'.) 

a.ArollOda 
Aalaei4M 

8P· (J11't'. } 
OolliHll& 

1M1lta 
c. 

lltrlgatella 
L1 'ttori.aa 

eeat1ll&t.a 
Littoriaa 

a it.baa 

~· t'IJMll'trata 

•• 
pe1aona 

I. 

0.01 •
2 

I wt 

0 

0 

0.1 
:to.• 

0.7 
tl.3 
0.5 

±0.9 
0.5 

to.8 
2.2 

t2.5 
4.iJ 

tL.9 
0.1 

t0.2 
0 

o. 3 
:t0.8 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

o.c 
:tO.O 
0.0 

±o.o 
0.1 

:t:0.2 
0.3 

t0.6 
0.0 

:tO.O 

o.o 
tO.O 

2 
0.2 • 

, wt 

0.5 
:ti.o 

0 

0 

0 

0.3 
t0.5 

0 

1.8 
:t2.• 

0 

0 

0.3 
t0.5 

0 

0 

0.2 
to.• 

0 

0.1 
t0.2 

0.9 
tl.5 

o.ll 
.t0.6 

0.05 •
2 

x 15 Cll 

,, ,,._.._ 

0.3 
to.5 
7.3 

1'3.8 

0 

0 

0 

0 

..... 3 
31.3 

t26.1 
0 

1.3 
t2.5 

0 

0 

0 

0.1 
:tO.l 

< 0.1 

O.l 
tO.l 
l.l 

±0.6 

0.1 
t0.2 



~rth Beach Cobble +) 

" 2 2 
0.01 

4 0.2 0.05 m X 15 C111 II m 

' wt I wt. II \it 

Notoacaea 0 0.8 0.2 0 

ep. :<-l.5 !Q.4 
Searles ta 0 n. 3 '). 8 (). 5 0.3 

dira :!:O. 5 :!:l. 5 H.f\ :!:0.6 
Thais 0 0.8 (). l I) 

-..rgtnata ±1.5 :!:O. 5 
T. 0 0.3 () .1 ri. 5 O,J 

la.elloaa :!:l. 5 !0.2 !0.6 :!:0.4 
r. 0 0. 5 0.2 O.J < 0.1 

ap. (jmr.) !l.U !0.4 ~0.5 

Sival Yi.a 
My .. 11. 0.1 <O.l 0 (I 

tumid.a :t0.4 
Mytilua a.1 < 0.1 0 () 

ap. {jUY.) :!:(). 3 
Protothaca 0.1 ,.. O. l 0 0 

ataai09a ±f'. 2 
Annelida 

Oligocbaeu 
•pp. 0 0 J.8 < 0.1 

:!:l. 7 
Polychaeta 

tapitellidae 
Capitella 0 ') ().) <I) .1 

capita ta :!:O. 5 
Clyceddae 

Beaipodua 0 (). 3 < 0.1 
bore al is !0.5 

Lumbrineridae 
Lumbrinerh n 0.) < (). l 

sp. :!l. 0 
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North Reach Cobble +) 

J.'H 
2 

:.t.2 
2 

0.05 
2 

!!II ~ I'll x 15 C'!ll 

I '.~ .. ~ f vt , wt 
---~-

Neretdae 
hreh 0 I) 2 • .rj < r). l 

v .?:;.d l lou :!:2.2 
M. 0 0 4.8 

•P· ±5. f. 
Spionidae 

Pol1cfora I} n 3.8 < 0.1 
proboac idea :!:4.} 

Pygo•pio 0 0 0.3 < 0.1 
•legane :!:<). 5 

Syllid.ae 
Syllia 0 0 6.3 < 0.1 

•P· •4.3 
Croat.ace.a 

c1rrtpedu 
Balanu• 0.4 0.1 ~ <). 5 0.1 

carioeus :!:l. 3 ±0.l ±1.0 ±0.~ 

I. 0.3 < r. .1 0 2.3 (} .1 
gl11Ddula ±0. 7 :!:4. s :+:O. 2 

Chtb.lmalus 0.3 < e.1 n 0 
dalli :!:O. 9 

Ieopa .. 
llmaphaeroaa (J .1 < (J .1 0 48.5 o.o 
.. dta :!:O. L. :!:40.8 ±n.1 

Cnorimosphaerou. c 0 !'f.O o.o 
oregooanae ±22.0 :!:0.1 

Amphipoda 
galll!!l&ridea 

•PP· 0 0 0.5 < 0.1 
±LO 

Decapoda 
Heaigrap•us 0.1 0.2 I. 3 l.. 6 0 

nudua !0.2 t'J. 7 + !. q :!:5 .6 
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Inaecta 
Dlptera 

larH 

Specie• richnea• 
DiYereity -H' 
Total number 
Total bioaaaa 

North Beach Cobble +3 

., 
0.01 Ill~ 

2 0.2 I'll 0.05 m2 x 15 Cl'.11 

I wt ; wt H vt ---'--------"---------'-------_::.-. ___ ----------.:.--

0.2 
±0.5 

38 
2.48 

qso.s 
32.1 

< 0.1 0 0 
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Table Jc... North Bear.:h Cobble (cobble over s.1nd) be11t!1ic org;·nisms 
collected spring 1977, expressed es nW'lher and/or biomass (g) 

from the 10~ (+O') intertidal zone 
per 0.01 (N-20), 0.05 (~·4), and 

0.2 (N•4) 1112 + standard deviati.on. 
2 

O.OJ UI 

rhloropbyt.a 
Cladopboraceae < 0.1 

sp. 
EnterOl!.IOrpha < 0.1 

linza 
Hc'l08tr01111 0.0 

fuacma :to. o 
M. 0.2 

•PP· t0.6 
Uha 0.9 

•PP• ±1.l 
Bacillarlophyta 

Petmales < 0.1 
Phuopbyta 

Alaria 5.5 
app. ±11. 1 

Aftaltpue 0.6 
japonic::WI !l.6 

De-rutia a. '1 
aculeata ±0.0 

Ectocarpua < 0.1 
ap. 

Fucns 0.1 
dlat:..chua ±0.3 

Laatnariales G.O 
ep. ±0.0 

Leatheaia < 0.1 
diffonds 

Mereocyatis 0 
l11at1taana 

230 

2 
0.2 m 

wt 

0 

() 

I) 

4.3 
±8.S 
8.2 

± 8. 0 

0 

142.6 
±L.12.0 

0 

0 

0 

13.) 
::21.0 

0 

0 

31.3 
t62.6 

2 
0.05 m x 15 err. 

I wt 

() 

0 

0 

0 

< 0.1 

< 0.1 

0.0 
!0.0 

0 

0 

() 

I) 

0 

(j 

f) 



North Beach Cobble +o 

0.01 2 
r) • 2 2 

0.05 2 
lf 15 Ill m lll Ctll 

I wt 4 .... c II vt ~ ------

Petalonla < 0.1 0 0 
fuch 

bl ft. iaceae I ./ " Spbacelai ia < 0. l 0 ') 

tac_,•• 
lthodopbyta 

Antithaanioo. < 0.1 0 0 
def ectua 

Antithalm.iouella < 0.1 0 0 
pacifica 

Callithalmioo 
/PleoDOt1porimi < 0.1 '} 0 

Ceraaiua ( 0.1 0 0 
padficma 

Cbon.ocolu <').I ·1 < 0.1 
polyeifhoniae 

Cryt,one.ia 0.0 f) 0 

•P· ±0.0 
Cigart:ioa G.O 2.2 1. 7 

papilla ta w.o ±3.8 t2.6 
Giganinaceae 0 l) 0.4 

epp. ±0.6 
llerpodpbonia < 0.1 I) 0 

plU811.ll.a 
Laurene la 0 o.o 0 

apecuhllis .!:0.1 
Holleu~rgia < 0.1 0 0 

eublata 
H,._aeo.a o.o 0.3 0 

spp. +c.o .!:;). ) 

2 )l 



Ir~dae.1 

cordata 
I. 

•PP· 
Odonth.alia 

floccotta 
o. 

sp. 
Patroealia 

•iddendoTfii 
Pike& 

o:&.i if Onticl" 

Plocaaiua 
coccineU111 

P. 
•PP• 

Po/yneut"a 
latia~taa 

Polyatphonia 
hendryi 

P. 
tMtCif ica 

P. 
pankulata 

Porpbyra 

•PP 
Pterosiph 'M"lia 

blpiDDaU 
P. 

daudroidaa 

I 

North Reach Cobble +O 

"') 

0.01 1ll 

2.0 
!4 . .5 
0.1 

:!:0.1 
< 0.1 

< 0.1 

0. I) 
~0.1 

0.1 
:!:'). 2 
0.1 

.tO .1 
0 

o.o 
±fLO 
0.1 

±0.3 
0.1 

±0.4 
0.0 

~l'}.0 

l. 7 
:!:2. 3 
< 0.1 

2 32 

2 
0.2 m 

80.7 
!79.2 

I) 

0 

0 

0 

0 

0 

{) .1 
±0.2 

IJ 

() 

0 

c;.1 

0 

0 

., 
O.OS m x 15 cm 

wt 

f). 1 
:!:0.6 

t) 

0 

0 

I 

0 

0 

0 

0.2 
±0.2 
< 0.1 

0.2 
:!:{). 2 

0 



Nori;:h Beach Cobble +.) 

2 2 ... 
0.01 0.2 0.05 ~ x 15 !JI ~ rr. cm , vt I vt I wt 

Sc•g•li.• < o. l < 0.1 
ocr.1de1tale 

Spermatophyta 
Phylhapac!ix 0 0 o.o 

acoul.eri ±0.0 
'1atybalainthea 

Turhellari.a 
spp. 0.6 < 0.1 0 0 

:!:l.6 
lleaertea 0.3 < 0.1 0 1.8 < 0.1 

•PP· t0.9 ±2.9 
N-toda 0.6 < 0.1 J 5.8 < 0 .1 

•PP· ±1.4 ±4.1) 
Holluaca 

Amphineura 0 (} 0.5 < l').1 

•PP· ±0.6 
CyanoplAll 0 0.3 0.0 0 

den ti en.a ~0.5 ±0.0 
Gastropoda 

Ac.aeidae u. 2 < 0.1 .) 1.8 < 0.1 

•PP· (juv.) rn. 7 
Allpbi.asa 0 0 0.3 < 0.1 

columbiati.i.. •o.s 
Collisella 0 0.3 0.3 0 

pelta ±0. 5 !:0.6 
Lacuna 7.7 0.0 0.J < 0.1 5.S o.o 

Yariegata ±7.1 :tO .1 ±0.S ±2.8 ±0.0 
Hotoacae.a 0.1 < 0.1 <). 5 < 0.1 0.3 o.o 

scutua ±0.2 ±1.0 ±0.S +O. l 
Onchidella 0.1 < 0.1 0 0 

borealia ±0.2 
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North Beach Cobble +o 

2 2 ., 
0.01 0.2 o.os .. 

x 15 m m m cm 

' vt I wt , wt 

Bi val via 
~cmna 0 0 O.J < 0.1 

ap. !u. 5 
My• 0 0 0.1 < 0.1 

arenaria !0.2 
Myaella 0 0 0.3 < 0.1 

tumida :t0.5 
Hytilu.a 0.2 < 0.1 0 o.s < 0.1 

•PP· (juv.) ± 0.1 ±1.0 
Veaerupie 0 0 0.3 1.9 

japonica ±0.5 ± 3.9 
N Annelida 
't Oligochaeu 0.1 < 0.1 0 15.8 < 0.1 

•PP• ±f). 2 !7.0 
Polych.aeta 

Arenicolid.te 0 0 0.3 < 0.1 
±0.5 

Capitellidae 
Capitella 0.2 < 0.1 0 0.8 < 0.1 

capita ta ±0.9 :!l.O 
Med ioaaa t U9 0 I) O.J < 0.1 

ap. ±0.5 
~OtOiM8tWI 0 0 o. 5 <I) .1 

tenuia ±LO 
N. 0 0 0.3 < 0.1 

ap. ±0.5 
Ci rratul idae 0.1 < 0.1 0 1.8 < O. l 

app. (juv.) t0.2 :!3. 5 
Ctrratulua 0 I) 0.3 < O. l 

ctrratwt t0.5 



• 

North Beach Cobble +{) 

0.01 2 0. 2 
2 

0.05 m 2 x 15 m m cm 

I vt # •t fl vt 

ThAryx 0 0 1.0 < 0.1 
multifilis !" 1." 

Donrilleidae 
Protodot"Yillea 0 0 (}. J < 0.1 

1rac1lia !O. 5 
Euaicidae 

Eunice 0 fl 1.4 < 0.1 
val en• !2.0 

Glyceridae 
H..Upodua 0 n fi. 0 < 0.1 

borealis ±0.8 
Lumbrlnaridae 

L.-brineria 0.1 < 0.1 0 o. 3 < 0.1 .... ±0.4 ±0.S 
Nereida• o. s < 0.1 0 0 .... tl.4 

Nereia 0.1 < 0.1 0 0 
vexillosa !0.2 

I. o.s 0 0 

•PP· ±1.6 
Platynereia 0.1 < 0.1 0.3 < 0.1 ~.I\ < 0.1 

bicaaaliculata ±0.3 ::o. s ±1.0 
Onuphidae 0.2 < 0.1 0 0 

•P· ±0.1 
Onuphia 0 0 '}. 0 < 0.1 

•tipaatb ±3.8 
Opheliidae 
A~ndia u 0 0.5 < 0.1 

breTia :!".). (i 
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Sor th P.t~ach Cobble +0 

0.01 
2 

0. 2 
2 2 

II m 0.05 m x 15 cm 

# Vt ii wt II wt 

Pbyllodocidae 
EteOGe 0 0 0.3 < 0.1 

longa -tO.S 

He•lonura 0 0 (J. 3 < 0.1 
coineaui 
difficilie :!O. 5 

Phyllodoce 0 0 0.3 < 0.1 
-culata !:5 

Phyllodoce O.l < 0.1 0 o. 3 < 0.1 
ap. t.).) :!O. S 

Polyooidae 
HaIW>thoe 0 () 0.3 < 0.1 

illbric.ata :!O. S 
s- ".i.id&e 0.1 < 0.1 0 (). 3 < 0.1 

•PP· ±0.2 !!'). 5 
Fabricla 0.5 < 0.1 fl I). 3 < 0.1 

oregonica ±2.0 :!:O.S 
Spionidae 

!Ulococeros 0.2 < 0.1 <) 12.S < 0.1 
glutaeue !0.7 Hl.7 

Polydora t..2 < 0.1 J f). 8 < 0.1 
coluabian..a ±17.4 ±1.S 

P. 0.7 < 0.1 l1 4.0 < 0.1 
proboactdea !2.2 ±73 

Pygoepio 0 f} 0. '.i < 0.1 
elegans :!0.6 

Spio 0 n o.s < 0.1 
filicornis ±1.0 

Spiophanes 0 0 2.0 < 0.1 
bol'llbyx ±2.2 
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Syllidae 
Rxogone 

ge1'9'fti fe Ta 

E. 
lourei 

Syllia 
•PP· 

Terebellidae 
•PP· 

Crustacea 
Oatracoda 

app. 
Cirripedia 

Balanua 
cariosus 

Ba.l.11nw.11 
glandula 

B. 
Sp. (juv.) 

~yaidaces 

Archeo.,.sis 
grebnitzk.11 

CUBace.a 
Cumella 

vulgaris 
Lampropidae 

spp. 
Tanaidacea 

Ler'tochelia 
dubia 

1). 5 
±1.3 
0.7 

:+:2.2 
0.2 

!O. 1 
l.2 

!4. 7 

0.4 
±0.8 

0.1 
!0.4 
0.1 

±0.4 
0 

O. l 
±0.3 

f}. l 
!:'). J 
0.1 

•0.2 

I) .1 
•o.J 

:forth Reach Cobble +o 

2 
0.01 m 

< 0.1 

< 0.1 

< !) .1 

< 0.1 

< O. l 

n.o 
:!0.1 
< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

217 

, 
2 

0 2 rn 

vt 

.., 
0,05 m x 15 cm 

I \It ----- - - - -- -- -----

0.1 
±0. 5 
1.0 

!l.4 
6.0 

":2 .9 
2.0 

:+:2.3 

0 

0 

0 

0.3 
:!:O. 5 

0.5 
!l .O 

0 

I). 1 
!il. 5 

0 

< C) .1 

< O. l 

< 0.1 

< 0.1 

< 0.1 

< 0.1 



:<orth Beach Cobbl1. +(J 

o.n1 
] 

0.2 
2 2 

ia l'l m x 1) cm 

I vt:. 4 vt wt ---- ------ ---~ ---- ------

Ieopo41a 
Eiro•phaeroaa 0.2 < 0 .1 'l 0.5 < f) .1 

811.lpli cauda :!0.7 ~1. a 
ixosph.aeroaa 3.1 < () .1 l) 3.11 < () .1 

media t8. 2 ±2.4 
E. 0.8 < 0.1 

onctonctm :+:1.5 
E. 6.6 < 0.1 0 0.5 < ') .1 

epp. (juv.) t13.5 :!0.1 
Cnort..osph.ae rOtM 1. 3 < 0.1 c 0 

orgonense :!2 .8 
I do tea n.s < 0.1 ') () 

lllM'ltereyene 18 :!l. 0 

i.. 4.0 < O. l 1.0 0.1 0 
wo•oeeenak.U ±6.5 t0.8 :!O .1 

I. 6.4 < 0.1 I) 4.R < 0.1 
•pp. (juv.) !13. l ±J.7 

Munn.a 0.2 < f) .1 0 n 
chroaatocephala t0.5 

Aaphipoda 
Gmmartdea 0 0.1 o.o 15.8 < 0 .1 

•P !fl. s ±0.l :!6.2 
Decapoda 

Cancer 0.1 < 0.1 I) 0 
oregonenais tD.2 

Crangon 0.1 0.2 ') 0 

mmitella ±0. 5 :!:0.4 
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Inaecta 
Dipteran 

larirae 
Bryo11oa 

Bryosoa 
spp. 

Specie• richness 
Di nrei ty -H' 
Total number 
Total biomass 

I 

o. 2 
!0.5 

12!> 
3.24 

1681.1 
465.6 

NoTth Reach Cobble +iJ 

2 
0.01 1111 

< 0.1 

0 

0 

239 

2 
O. 2 rn 

vt 

0.8 < 0. l 
~l. 5 

0 0.3 < '}. l 
!0.5 



Tab lt• .• ,J. 'l•irsl' Creek (sand-gravcl-cobhlP) bent hie org.1n isms from tlh• hi ·~I: ( +h') inti_· rt ii 
z,)n1· •'<-i h·cted spr[np t 9 77 thrllU~h wint 1_• r 1978, t•xprt>ssed at..; numher :1nd/,1r il i or•,t:~s \ ",' 1 

o. ()I I \J"' :'. • J) ' (). f) J ( ~-~ 4) ' :tnd 0.2 (~24) 
') 

r··r m"" + standard dt.>viarion. 

Spr 77 Su• 77 

' .,,,, 1 .2 
.., 

') 

0.01 • 0.1 0.05 • 0.01 O.l • r .r· ... 0.0 , wt 6 vt I wt ' Vt ' "t I wt f 

Net18toda 0 0 0 0 0 r.. 1 < 0 .1 0 
•pp. .('. ' 

lfeeert~• 0 0 0 0 0 f<. 1 <. 0 .1 0 
8pp. +() • r, 

Mollu1ca 
f.a 111 t roporl• 

Collhella 0 0 0 0 0 p 0 
stTtfatel la 

Lacuna 0 0 0 0 0 \! ~ < 0.1 0 
varier•t• '"() . r 

Lit tor in• 0 0 0 0 0 (. 0 
•c11tulata 

L. 0 0 J.O o.o 0 fl c 0 
• it"•n• +i.9 +o.1 

Hotoa.:mea 0 0 -o.~, c. 0. l 0 0 f' 0 
persona ""'°. r, 

Uvalvh 
Myael la 0 0 0 0 0 0.1 (. 0 .1 0 

tu19lrla +r." 
ttytllua 0 0 0 (l 0 r 0 

edul ia 
M. 0 0 0 0 0 {I 0 

•p. (tuv.) 

Annelida 
Polychuta 

Meretdae 
Nerd• 0 0 0 0 0 G.~ 0.1 0 

ve•tllo•• 4{}. ~ h0. l 
N. 0 0 0 0 0 -,, .1 "··o. i 0 

•p. •(). c, 

~pl~~tdae 

rot ytlot'a 0 0 0 0 0 C.1 ( 0.1 0 
proboecide• +-0." , . 0 0 0 0 0 -0. 3 ( 0. 1 0 
•p. A ..c. t, 

Olt"octwieu 0 0 0.) (. 0.1 0 0 2.C <. 0.1 0 
•pp. :t-0. 5 +-2.~ 

Cru•t•c•• 
Ctrrtpedta 

Ila lanu• 0 0 0 0 0 0 • ttl•ndula 
B. 0 0 O. l '0.1 0 0 0 0 . .,. ( Juv.) :t-0. 5 

.' /.() 



tidal 

Fall 77 Wtn 78 

o.os .2 0.01 • 2 0.2 • 2 O.M • 2 2 0.01 • 0.2 • 
2 0.05 • 2 

I ..:t ' Vt ' wt ' vt I Vt I Vt I vt 

0.3 < 0.1 0 0 0 0 0 0.8 ( 0. l 

"'° . 5 +0.5 

0.3 <. 0.1 0 0 0 0 0 1.0 (, 0. 1 
+(). j +1.4 

0 0 0 0 0 0 0.3 ( 0. l 
:tO. 5 

0.3 < 0.1 0 0 0 0 0 0 
+(). <:. 

0 0 0 0. 3 <. 0.1 0 0 0 
+o.<:. 

0 0 0 () 0 0 4.0 0.4 
+3.4 +o.2 

0 0 0 0 0 0 o.~ 0.0 
+1.0 +o.o 

0.1 < lo.1 0 0 0 0 o.) ( 0.1 
+-0.5 

! 
.tO· 5 

0 (: 0 0 0 0 0.3 ( 0.1 
;t-0. 5 

0 0 0 () 0 o. 5 <. 0 .1 
+1.0 

0.8 '0.1 0 0 0 0 0 0 
J 

+(). 5 !<>· l 
-0.3 (. 0 .1 0 0 0 0 (l 0 
+(). 5 

0.3 ( 0.1 0 0 0 0 0 0 
+o. 5 
-0.3 ( 0.1 0 0 0 0 0 0 
:tO· 5 

2.0(.0.l 0 0 0.5 < 0.1 0 0 1.0 <. 0.1 
+2.ft ±1.0 ±1.2 -

0 0 0 5.5 O.l 0 0 20.J o.t 
t,11.0 ;t.0.5 +:n.o +0.1; - -0 0 0 0 0 0 0 
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Morse Creek +6 

Spr 77 Sum 77 

0.01 '1 0.2 2 0.05 
'1 

0.01 2 o. '.! 2 0.0'i .2 • Ill • • • 
I wt I wt I wt I wt # wt I Wt 

Cru•t•cea (cont.) 
Cirrtpedh 

ChtM•lus 0 () 0 0 0 0 
da l lt 

Myatdacea 0 0 0 0 0 0 
ttp. (tuv.) 

Tana td•cea 
Lept~cnel la 0 0 0.3 .( 0. 1 0 0 0 

duhia +o.' 

-::•opoda 
Exosphaermna 0 0 0.3 .( 0.1 0 0 0 

sp. +o.c; 
r.nori11108phaero .. 0 0 0 0 0 16." 0.2 

oreponenae +32. <, ~.3 

cu .. cea 0 0 0 0 0 0. J ( 0.1 
ap. ()uv.) +-0. <, 

Amphipoda 
Ga-.tridea 0 0 s.s (. 0. l 

11p. ::!:.l.9 
Al lorchestea 0 0 0 .3 .( 0 .1 

an~uttu• +O. 5 
Corophttltll 0 0 0 0 0 -0.3 (. 0.1 

hrevta +o. 5 
c. 0 0 0 0 0 0 

ep. 
OrchHtl• 0 0 0.3 ( 0. l .,. +0.5 
Orcheuoidea 0 0 1.5 <. 0.1 

pu,ettenah +l. 7 
'fara910era 0 0 99.0 0.2 

eolutlhtana +125.4 +o.1 

lnaect• 
Olpter•n 0 0 0 .3 (. 0.1 0 0 0 

larvae ;tO. ~ 

Sp41C1•• Rtchn••• R 16 

Dtventty. Ht 1.ll 0.76 

Total Humber ~l.~ 614.5 

Total R{OIMH <rl <. o.~ <. 9.0 

.' + I 



i 

Creek 1 Fell 17 

2 
o.os 2 JJ.01 • 0.2 • 2 

I t f wt I wt 

0 0 () 

0 0 0 

0 0 0 

0 0 0 

16.3 .2 0 0 
+32.S .3 

0.3 ( .1 0 0 
"!!'. s 

0 0 

0.3 ( .1 
+0.5 
-0.3 (. 0.1 0 0 
:!:_(). 5 

0 0 0 

0.3 ( 0.1 
+0.5 
-1.5 " 0.1 
±.l. 7 

CJCJ .o 0.2 
;±.125.4 +O.l 

0 0 0 

7 

0.4R 

313 -~ 

(. 5 .o 

~ ·~ i 

0.05 • 2 

I wt 

0 

0.3 (. 0.1 
+O.S 

0 

0 

o.~ ( 0.1 
+1.0 

0 

55.3 0.2 
+31.5 +0.2 

0 

0.3 <. 0.1 
+-0. ~ 

0 

0.01 • 2 

I wt 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Wif' 78 

0.2 .2 
~ wt 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1~ 

1.72 

211.0 

<11.5 

0.0~ • 2 

I wt 

o. 5 4,.0.1 
±1.0 

0 

0.3 4' 0 .1 
±_O. s 

0 

t;. 8 < 0.1 
±7.7 

0 

6.3 <. 0.1 
!6·3 

0 

0 

0.] < 0.1 
;t<>.5 

0 



·1 ib le !~h. '!o rsl' Creek (cobble over sand) hentliic ') r~an i sl'l...; t n•l'l t hv mid l +}.) intt·rt i•'.il 
zo ill' ,•,d 1 .. ·vt t·d s:1ring 1977 throu~h winter 1978. 1-•xprl'ss,•d as numbt• r .ind /tlr hillffil!SS { ~.: ) 

ll.Ol (N=2'}), 0. ()') (;'(z4) t a.nd 0.2 (~=4) 
) 

+ standard dev i at i ,)n. pv r m· "' 
Spr 77 SU111 n 

? ' ' ? tr? 
2 

0.01 Ill 0.2 IR o.oc. Ill 0.01 91 O.? 0.0'. Ill 

I vt # wt I Wt , wt # wt I wt 

Chlorophyta 
Cladophoracaea .(0. 1 0 0 0 0 0 

Rp. 
£nteromorpha (0. l 0 0 0.2 3.4 0 

linu +(). l +J.4 
l'4ono1tro1N1 0 0 0 (0 .1 0 0 

sp. 
r:ronromorpha 0 0 0 L 0 .1 0 0 

coai • s. ( 0. l 0 0 '0 .1 0 0 
sp. 

Ulothrh <O .1 0 0 0 0 0 
11p. 

Ulva 0 0 0 0.3 ~.4 0 
Ip. +O. ~ +4." 

Uroiipora c.O. l 0 0 <0. l 0 0 
sp. 

Baci l lariophyu 
Penna lea o.o 0 0 {0.1 0 0 

•p. i:O .1 

Phaeophyu 
Alar ta 0 0 0 0 0 0 

Bp • 
0.HlttT'el t ia c. 0. 1 0 0 0 0 0 

aculeata 
Fucus ( 0.1 0 0 0.4 JR.I 0 

dhtichull +t.q ±_43.f' 
u11inaria le111 0 0 0 0.1 0 0 

itpp. +O. ~ 
Petalonta 0 0 0 0 ('. 3 0 

fascia +().6 

Rhc-dophyta 
Ac roe ha et iutn c 0.1 0 0 0 <O. l 0 

•P· 
Ahn{elt 1• 0.0 0 0 0 0 0 

pllcata :t<>. l 
CT'yto1iphoni• (O, J 0 0 0 0 0 

voodii 
Endocladta <O. l 0 0 0 0 0 

11Urtcata 
GiJ•rtin•-=••• 0 0 0 0 0 0 .,. 
GiJUtina o. 7 0 0 0. 7 0.8 0 

papillat• coaplex +l.) +1.6 +0.6 

742 



g) 

Fall 77 Win 78 

2 2 2 2 .2 :> 2 
0.05 m 0.01 • 0.2 Ill 0.0~ • 0.01 0.2 • 0.05 • 

' wt I vt I vt I vt I vt I wt I Vt 

0 0 0 0 0 0 0 

0 0.1 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0.2 0.9 0 c. 0 .1 0 0 
+o.2 :!:l. 3 

0 0 0 0 0 0 0 

0 0. l 0 0 0 0 0 

0 0 0 0 0.9 5.9 0 
+4.0 +fLC) -·O 0 0 0 0 0 0 

0 (0.1 <0. l J 0 0. 7 0 
+1.4 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
: 

Io 0 0 0 0 0 0 
I 

0 0.1 0 0 0 0 0 

0 o. ~ 5.0 0 0.1 0.1 0 
;tl. 8 :t6. l +() .1 +o.l -

242 



Mltrse Cre"!i< +) 

Spr 77 Sum 77 

') 

~' 2 2 2 rn2 0.01 • 0.7 o.os Ill ().0 l Ill 0. :l l!I o.os 
I wt ' Vt ' Vt I wt I wt , wt '" ____ 

Rhodophyta (cont.) 
Iridaea J 0 0 0 0 

cordau 
I. 0 \) 0 0 0 0 .,. 
Odcnttut 1 ia 0 0 0 0 0 0 

flocosu 
Poly111iphon1a 0 0 (' 0 0 0 

hendryi 
P. "0. l 0 0 (0. l 0 0 

paciftca 
P. 4'. O. l 0 0 0 0 0 

ap. 
Porphyra 0 0 0 0 .1 0.6 0 

i.p. +o. l +-0. 7 
Rhodoc hor ton 0 0 0 -0 0 0 

•p. 
lhodMiela L 0 .1 0 0 0 0 0 

larh 
Rhodywm i a '0.1 0 0 0 0 0 

•P· 
Cntdaria 

Anthozoa 0.4 c.o. I 1.0 o.o 0 0 0 0 .,. +l. l +2.0 +-0. l 
Anthopleura -0.l (, 0. 1 -0 0 0 0 0.3 (. 0.1 

ele~antiuima 0.1 + o. ~ -
Plat:yhelmlnthea 

Turbe\ larla 0 0.1 0.1 0 0.9 <O .1 0.3 <..O. l o.~ (, o. l 
spp. ±:.-0 • ~ !'J.2 :!:3. ~ +-0. ~ ~t.o 

11 ... rtu 0.1 < 0.1 0.3 o.o 16.0 o.e 0.2 (, 0. i 0 JZ.5<0.1 
•pp. -+u.2 +-0. c; :tO .1 +4.5 :tO .1 -:!J.4 +-8.S 

lllplecton ... 0 0.) o.o 0 0.1 <0.l 0 0 
fn·acile to. s !,(l.01 ±'J.2 

Me•tod• 0.1 <. 0 .1 0 6.5 ~ 0.1 0.6 (. 0. 1 0 26.f' <0. l 
ap. +-0.2 :!:". 5 :.tl.G +26.6 

Hollu•c• 
A.,htneura o. J (.Q .1 0 0 0 0 0.3 (. 0.1 

•P· (juv.) !.O. 'I. :t0.5 
Cyanoplax 0 0 0 O.l 0.1 0 0 

denti•n• '!!'. '!i !'(>. l 

C.att'OPNI• 
Aemetdae 1.0 ( 0.1 0 ... .3 <.0.1 o.~ 4 l). J. 0 1.0 ' 0.1 .,. +t. ~ - !0·4 +1.4 -
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~ Creek + 

Fall 77 Wln 1e 

0.0'; • 2 0.01 .2 2 2 2 o. 2 • 2 2 
0.2 • o.cc • 0.01 • 0.05 • 

f wt It wt I wt I Vt: I Vt I vt I vt 

0 0 0 0 0 o. s 0 
+LO 

0 0 '0.1 0 0 0 0 

() 0 0 0 4 0.1 0 0 

() 0 0 0 <-o .1 0 0 

c <0.1 0 0 0 0 0 

() 0 0 0 0 0 0 

0 0 0 0 "0. 1 0 0 

D 0 0 0 LO .1 0 0 

t 
0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 c 0 0.8 0.1 
+o.5 +0.1 

o. 3 <.p.1 0 0 0 0 0 -0 
+ o.s 

o.e 4 p.1 6.6 • O. l 0 6.~ <r ' 8.9 <0.1 0 4.e "'0.1 
+l.O I ;,t7.2 +l. 7 +l4.0 !4· l 
-,2 .5 ( f .1 0.1 (.0 .1 0 17.3 lf.0.1 0.2 (. 0. l 0 21.8 ./ 

±8· ') +o.2 +7.S !!J. 5 +10. 7 
0 0 0 0 u 0 0 

26 .8 < .l 0.1 c. 0 .1 0 21.8 <.O.l 0. 1. "0. l 0 17.0 c.O.l 
+26.6 +o.3 ±13.l +o.2 ±ll.l -
0.3 (. .1 0 0 0 0 0 0 

+o.5 
0 0 0.3 0.0 0 0.1 < O. l 0.3 0.1 0.5 O. l 

±<>·' !().l +o.2 ±0· 5 +o.z ±1.0 ±<> .1 - -
1.0 (. .1 0.6 '0.1 0 0.3 (. 0.1 0 1.8 <. O. l l.l (. 0.1 

+l.• +1.0 !!'· s !2.4 !,l.9 - -
241 l 



Mor•• Cret'!k +J 

Spr 77 SU11 77 

.2 
., 2 .2 .;. 2 

0.01 0.2 .. 0.05 111 0.01 0.2 0.05 Ill • 
I wt I vt ' wt ' vt I wt , vt 

Mollusca(cont.) 
Gastropod• 

Archidoris 
lip. 

Collisella 0 0 0 0 0 0 
didtelie 

c. 0.1 <.. 0.1 0.3 0.1 0 0.2 0.2 6.3 !.~ 0 
peltn +-0. 3 +(). c, ±.-0. 2 +-0.4 :!_() • ft +11.2 +4.2 

c. 0.' ( 0.1 0 0 0.4 0.2 o. 5 0.1 0 
8tri~8tel la +() ,4 +(). C) :!_-0.2 +LO ;t0.1 

Lacuna 0 0 0 0 .1 " 0 .1 0 0 
vartey,llU +() .2 

LtttoTina 0 0.3 0.1 0 0 0 0 
scutulata +0.S +(). '.J 

t. 25.ft J.? 2.5 0.ft 95.ft 5.3 6.6 0.9 0. 5 0.1 10.J 0. 5 
sitkana +-11.9 +1..3 !,2 .6 +-0.~ +41.6 +l.4 +12.S •.l +1.0 !!J.2 ;t1'.J +(). 5 - - -Kar1t•ri tf!fl 0 0 0.3 ( 0.1 0 0 0 
pupillus +(). 'i -NotoacMea 0 ).,. 2.7 0 O. l 0.0 2 • '} 1.1 1.0 0 .1 
fenestrate :t2. 9 +o.9 +o.2 !fj.O +2.l ±.<>·~ ±.2 .(J +() .1 

N. 0 0 0 0.2 o.o 0 0 
peraona +o.5 ±.<L l 

H. 0 0 0 0.6 0.1 S.3 l.6 0 
flcutu111 +-0.9 !_-0.2 +5.4 +1.! -Ocenehra 0 0 0 0 0 0 
lurid• 

Onchidella 0." 1.6 J. ft 1.& l.3 c.. 0.1 0 0 0 
hot'ulh +l. l +4. 7 ±.2.' +1.0 +l.5 

Thais 0 0 0 0 0 0 
-r~iMtl 

T. 0 0.3 0.1 0 0 2.S (. 0.1 0 
la .. l loaa '!!1 • " +0.5 +4.4 

T. 0 0 0 0 0 .8:? < 0 .1 
sp. (tuv.) 

IUva lvia 
Clinocardiua 0 0 0 0 0 0 

nutt.tlli 
Meco• 0 0 0 0 0 0 

in41uinata 
M. 0 0 0 0 0 0 .,. (.tuv.) 
Mu•culu• 0 0 0 0.1 c. 0. l 0 0 

pya-eua +o.2 
My••ll• 0 0 '.'\. 5 "0.1 -o 0 3.5 (. 0 .1 

tU11ida +2.4 .... 6 -Myttlu• 0 0 0 0 0 0 
c1 li forntanu• 
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t Creak +3 

2 o.os • 
I Vt 

0 

0 

0 

0 

0 

10.3 o. 5 
+12.3 +O.S 
-0 

1.0 0.1 
+2.0 +0.1 

0 

0 

0 

0 

0 

0 

.8:? < 0.1 

0 

0 

0 

0 

l.5 c. O. l 
..0.6 -0 

144 

2 
0.01 • 

I wt 

0.1 o.o 
+0.3 +O.O 
-0.2 0.1 
+0.5 +0.5 
0.4 o.o 

+O.ft +0.1 
:> • 2 -0.0 

+6.4 +0.1 
0 .1 I.. 0 .1 

+0.3 
1.9 0.1 

+2.5 +-0. I 
0 

0.3 0.1 
+0.4 +O.l 

0 

0.6 0.3 

±'>·' +0.5 
0 

0 

0 

0 

0 

0 

0 

0 

O.) < G.1 
+1.1 
-0 

0 

Fall 77 

2 0.2 • 
I vt 

0 

1.~ 1.6 
+2.2 +l.2 

0 

0 

0 

0 

0 

5.~ J.4 
+2.6 +1.7 

0 

7.5 4.6 
+5.0 +2.4 -0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.05 • 2 

I vt 

0 

o. 5 0.0 
+1.0 +0.1 

0 

0.3 '0.1 
:t-0. 5 

1.5 o.o 
+3.0 4-0 .1 
-3.5 0.1 
+3.<J +0.1 

0 

0 

0 

0 

o.J (. 0 .1 
+0.5 
-0 

0 

0 

0 

o. 5 4 0.1 
+0.6 

0 

O.l '0.1 
!(>.5 

0 

0 

2 .0 c. 0.1 
fl. 7 

0.01 .2 
I vt 

0.1 (. 0. l 
+0.2 

0 

0.6 0.4 
+0.9 +O. 7 
0.6 0.0 

+1.4 +O.O 
-0.3 ,-0.1 
+0.6 

0 

"i.4 1.2 
+10.0 +3.4 
-0 -

0.6 1.1 
+O.e +3.l 

0 

0. l! 0.3 
+l.O +(). 5 

0 

0 

0.1 (,,.0.1 
+0.2 
-0 

0 

0 

0 

0 

0 

0 

0 

Win 7~ 

2 0.7 • 
f Vt 

2.5 1.5 
+3.0 +t.e 

0 

2.5 '- . 5 
+l.9 +3.0 - i"o.1 l.,. 
+l.) 

0 

0 

0.3 0.1 
+(). 5 +0.1 -0 

5. It 2.~ 

+).9 +l. 7 

0 

l l. ~ ~.e 

+~.5 +2.0 -0 

0 

0 

1.0 0 .fl 
+2.0 +t. 7 

0 

0 

0 

0 

0 

l.l 40.l 
+2.5 
-0.l 0.1 
;t0.5 ;t0.l 

0.05 • 2 

I wt 

0 

0 

1.0 (. 0 .1 
±1.4 
0.3 ,( 0. 1 

+0.5 
-0 

5.5 o.o 
:_3.7 +o.1 

0 

0 

0 

4.5 o.o 
;tl.8 +O.l 

0 

0 

0 

0 

0 

O.l O.l 
±0·5 +o.5 -O.l 0.1 
;t0.5 t().2 

0.5 0.1 
'!().6 +-0 .1 

0 

l.l c. 0.1 
!:;l.9 
0 



Morse Cr~ek +'.) 

Spr 77 Su• 71 

0.01 .i 0. 7. 
2 

o.o~ • 2 
0.01 .2 0.2 • 

2 
0.05 

2 • • 
' wt ' vt I vt I vt I wt ' Vt 

Molluaca (cont.) 
Btvalvia 

Mytilua 0 0 0 0 0 0 
edulh 

H. 0.1 "0.1 0 0 0.3 o.o 0 0.3 ( 0.1 
ap.(Juv.) +O.? +O. 7 +O. l +0.5 

Protottulc• 0 0 0.5 c 0.1 0 0 0 
• t••i r. .e• 1.0 

Trel'lu11 0 0 0 0 0 0 
ca pa• 

Annaltda 
Archtannel id• 

Seccoct rridee 
S.Ccoc1rrua 0 0 0 0 0 .,. 

Polychaat• 
Arenlcolldaa 0 0 l.~ o. ~ 0 0 0 

ap. H.1 +() .1 
Ah..-·entcoia c 0 0 0 0 0 

pacific• 
A. 0 0 o.~ 0.1 0 0 0.5 c. 0. l 

•p. +().6 ~-1 +LO 

C.pi ta 11 tdae 
C.p ·tel le 0.1 <0.1 0 16. IJ 0 .1 0 0 41.8<0.l 

capt Uta +-0. 2 +15.4 +-0.0 +6 .2 - -
Hedio•utua 0 0 1.0 c. 0. l 0 0 0 

•p. +2.0 
MotOMltUll 0 0 0 0 0 0 

t•nuta 

Cirutul idea 0 0 0 0 0 0 
•p. 

Ctrratulu• 0.1 < 0.1 0 6.3 O. l 0 0 ~.3 ( 0.1 
clrratua +0.1 +4.0 +o.o ~.9 -

Dorvil lddee 
Protodorvi l lea 0 0 0 0 0 1.0 (0.1 

trracllh :!;.l.4 

Glycertdae 
H .. tpodus 0 0 0 0 0 0 

boraalta 

24) 



Creek +l 

Fa 11 77 Win 78 

0.05 • 2 0.01 m1 0.2 •
2 o.os •2 0.01 • 2 0.2 • 2 0.05 • 2 

I wt I vt I wt # wt I vt I vt: I •:t 
~'-------.--~----------------------------------~-----------------------

0 0 0 0 0 0 0.3 (. 0 .1 
+o.s 

0.3 < O. l 0.5 o.o 0 0 0.2 4..0. l 0 0. 5 ... 0.1 
+o. 5 +-0. fl +o.1 +o.4 +0.6 
0 0 0 0 0 0 o.~ 0.6 

+LO +1.0 
0 0 c. 3 0.1 0 0 0.3 O.u o. 3 0.1 

+O. 5 +-0 .2 +O.'i +O. l +o. 5 +-0 .1 -

0 0 0 0 0 0 Le <. 0 .1 
+2 .4 

0 0 0 o. 5 (. 0. l 0 0 0." (, 0. l 
+1.0 +LO 

0 0 0 0 0 0 -0.3 < O. l 
+<>. 5 

0.5 < 0.1 0 0 o.~ <0.1 0 0 0 
+l.O +1. s 

41.8 <a.1 0 0 21.S 4..0,l 0.3 (. 0. l 0 16.8<0.I 
+6.2 +21 .0 +O. s +17.8 
-0 0 0 o.s "O.t 0 0 0 

+l.O 
0 0 0 -0.3 c 0.1 0 0 0 

+0.5 

0 0 0 0.:; " 0. J 0 0 0 
0. 5 

- 8.l '( 0.1 0 0 l.fl ( 0.1 0 0 2.0 ' 0. l 
+6.9 +3.5 +2.2 

1 .. 0 (0.1 0 0 0 0 0 0 
±.1.4 

0 0 0 0 0 0 o. 5 (. 0 .1 
+ l.l) 

245 



MortH~ Creek -+) 

Spr 77 SU91 77 

0.01 
., 

0. 2 •' 0.05 .2 0.01 .2 0.2 .2 0.05 .2 "' I "'t 
, wt ' vt , vt ' vt ' vt 

Annelida (cont.) 
PolychatH• 

NeretdH! 
Nereh O. l <O .1 0 0 0 0. 3 (. 0. l 0 

vexi l lo11a +O.:> +-0. c; 
N. 0 0 0 0.1 ( 0.1 0 o. 3 " 0 .l 

!llp. +-0 .4 +-0. 5 
flat ynf'Tl" i II 0 0 0 0 0 -0.3 ( 0.1 

h icana l icu la ta +-0. 5 

Ophe 1t1<1ae 
Anwan,!1a 0 0 O.'\ '0 .1 0 0 0 

hrevtri +l.O 

0Venii11ae 
Owen ta 0 0 o. ~ 0 0 0 

fu•: ronnill 

Phyl lodocidae 
!teone 0 0 l.J 0.1 0 0 l.t' " 0 .1 

lon~a +l.9 +-0.1 +l. 7 
F,11 la l la n 0 -0.1 -0.0 0 0 0 

vi rldh +-0. 5 +0.1 

Sith~llt.dae 

Fahrlc la 0. l <: 0. 1 0 0 0.3 <. 0. l 0 O.J ( 0.1 
oreponi<'a +-0. ~ +-0. 7 +-0. 5 

F. 0 0 0 0 0 -0.3 ( 0.1 
•r. +-0. 5 

Sptonidae 
Ha lac;ocero11 0 () 0 0 0 16.0<0.l 

1flutaeu11 114 .4 
Polvdora 0 0 0 0 0 0 

col111Rhiana 
P. 0 0 0 0 .1 <. 0. 1 0 0 

•p. +o.:.: 
Pyllo•pio 0 0 0 0 -0 0 0 

•l•ll•ni. 
Scol•leph 0 0 0 0 0 1.0 (,, 0. l 

11p. c .+-1.2 
5p1o 0 0 n 0 0 0 

flllcornU 

Syl l tdu 
!:yllh 0 0 0 0 .1 4 0.1 0 0 

ada .. ntea +o.) 

: "·.1, 



~ Creek +3 

o.05 .;i. 

' wt 

0 

0.3 l. 0 .1 
+o.5 
-0.3 ( 0.1 
+o. 5 

0 

0 

Le (. 0.1 
+1. 7 
-0 

o.J (. 0. l 
+o.5 
-0.) ( 0.1 
+o.5 

16.0<0.l 
414 .4 

0 

0 

0 

1.0 (. 0.1 
+1.2 

0 

0 

.'. :. #1 

0.01 • 2 

# vt 

0 

O. l (. 0 .1 
+-0.2 

0 

0 

0 

0 

0 

o. 3 (. 0. l 
+(,. 7 

0 

0 

o • ., <. 0 .1 
+(}.8 

0 

0 

0 

0 

0.1 ( 0.1 
+o.3 

Fall 77 

0.2 • 1 

I Vt 

0.1 0.9 
+o.2 +1.9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o.os m2 

I Vt 

0 

1.3 (. 0. l 
+2.5 

0 

0.5 ( 0. l 
+l.O 

0 

4.5 c. 0. 1 
+2.6 
-0 

2.5 (. 0.1 
+J.1 

0 

91.Ci <0.1 
+56.3 
2.J (. 0.1 

+3.2 
0.3 (. 0.1 

+o.5 
-0.5 (. o. 1 
+1.0 

0 

0.5 40.1 
!LO 

0 

0.01 .;i. 
# wt 

0 

0 

0 

0 

0 

0 

0 

0.1 c. 0 .1 
+o.J 

0 

0 

0.6 c. 0.1 
+l. 5 

0 

0 

0 

0 

0 

Win 1e 
1 0.2 • 

I wt 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.05 ,.2 
f wt 

0.3 <. 0.1 
+o.5 

0 

0 

0 

o. ~ ( 0.1 
+-0.6 

l.3 <. 0 .1 
+2.~ 
-0 

0 

0 

J.O ( 0.1 
+2.~ 

2.3 <. 0.1 
+l.9 
-0 

o.) < 0.1 
+o.5 
0.3 "0.1 

:!J.5 
0 

0 



Morse Creek +) 

Spr 77 Sum 7 7 

0.01 
'} 

0.2 2 (:.05 2 0.01 2 
0.1 .2 0.0~ • 

2 
• • • • 

I wt # wt ' wt I wt ' wt ' wt 

Annelida (cont.) 
Polvchaeta 

Svll ldae 
Svl lts 0 0 0 0.1 < O. l 0 0.5 < 0.1 

!11pp. "'"° .2 +LO -
Ol i~oduu•t• 0.1 <.O .1 0 o. 3 <. 0. l 0.2 (. 0. 1 0 LO < 0.1 

~pp. +o.2 +o.~ +o.5 :tl.4 

Phorontrla 
Phorenopsi!'I 0 0 0 0 0 0 

hariri~ri 

Cruatacea 
01tracoda 0 0 0 0 .1 <. 0. 1 0 0 

•PP· +o.3 

Cirripedta 
8a lanuA 1.1 0.3 0 0 4.7 0.6 0 2 !>. 8 0.4 

cartoAul +1.4 +l. c, +t<,,fl +1.3 +-4.-. 9 +-0. 7 - -B. 0 0 0 7 .o 0.2 l. l 0. l 24.0 0.4 
~landula +22.7 +-0.6 +2.5 +o.2 +3'J.O +-0.6 

B. 0.1 < 0.1 0 J .o 0 .1 175.4 r: . l -0 -69. ~ -0.3 
•pp. (\uv.) +-0 • " ._6 .o •O. l +?14.! ~ 7 .4 +Jq.~ -4-0. 2 

Chthama lu!'I 0 0 0 0 0 0 
da 11 i 

Cumacea 
Cume l la 0. l <.0.1 0 0 0 l} 0 

vu l ya Ti !'I .+{).' 
T•"• tdacea 

Anatanah 0 0 0 (j 0 <' 
·<otlllll" i 

Leptochel ta 0 0 0 0 0 0.] (. 0.1 
du Ha +-0. 5 

I•vpoda 
c~~rimo•phaarJINI 0 0 l.O (, 0 .1 0, l (0.1 0 1.0 < 0 .1 

or•i:torif!nlU! +l.4 .+().' +2.0 
Ianlrop•U 0 0 0 0 0 0 

kincaidt 
tdot., 0 0 0 0 0 0 

1u·h•itt t 
I. 0 '." L4 0 0.1 0.0 19.0 ~ .1 O.) < 0.1 

vo1ne11e·1111< It +2. c; +1.' +0.4 +O. t +1 !'\ .6 +3.7 +-0. 5 -
l 1-t 7 



Creek +) 

0.05 •
2 

I Vt 

0.5( 1).l 
+l.O 

1.0 (, 0.1 
+1.4 

0 

0 

2s.e o.• 
+4P.9 +o.7 
-24.0 -0.4 
+)) .o +o.6 
-69.5 - •• 3 
+)~.(' ...C.2 - -0 

0 

0 

O.l <. 0.1 
+O. 5 

1.0 < 0.1 
+2 .o 

0 

0.) ( 0.1 
+0.5 

O.lil m2 

f Vt 

0.3 .: 0. 1 
+-0. 7 

0.2 <. 0. l 
+o.4 

0 

0.9 <.0.1 
+2. l 

0.4 0.3 
+l.3 +-0.9 
46.9 ~.6 

+34 .1 +4 .3 
-o.s Zo.1 
+'.0 

0 

0 

0 .1 0 .1 
+(l.? 

0 

1.3 0.0 
+2.6 +-0.l -O.:' ,0,1 
+-0. 7 

(\ 

1.0 0. l 
+'.LO +-0.1 

Fall 77 

2 
0.2 • 

' wt 

0 

0 

0 

0 

21.0 12.S 
+42.0 +2~.1 
-2 .3 -0.2 
+3.9 +-0.2 
-0 

0 

0 

0 

0 

0.5 0.0 
+1.0 +-0.1 -0 

~.J ,,0 
+10.~ +3.~ 
-11.0 -3. 7 

+11.P. +4.3 - -

0.05 • 2 

I wt 

0 

2.3 ( 0.1 
+3.2 

0.3 <.0.1 
+o.'.' 

0 

6.3 0.3 
+11.2 +-0.S 
-37 .o -2 ·" 
+~1.5 +4.6 - -0 

0 

0 

0 

0 

52.8 0.7 
+51.4 +-0.P. - -0 

0 

l.!' 0.1 
+1. 2 +O .1 -

0.01 ~2 
# vt 

o.~ ( 0.1 
+1.0 

0 

0 

1.0 LO,l 
+1.4 

o.e 0.1 
+l.9 +O.J 
-26.S 3.5 
+34 ,3 +4 .9 
0 

0 

0 

0 

0 

0 

0 

0 

0 

Win 7P. 

2 
0.2 • 

I wt 

0 

0 

0 

0 

O.t:, 4.2 
+1.0 +8 .4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4.3 ?.1 

!6 . 6 :!:.3 • " 

2 o.os • 
I vt 

0.3 <. 0 .1 
+0.5 

0. II < 0.1 
+-0. 5 

0 

11.S <.0.1 
:..n.o 

0 

129.!! 15.S 
!.204 • O±V. 1 

0 

o.J < 0.1 
+-0. 5 

O.J ( 0.1 
+O.~ 

0 

0 

0.5 <.0.1 
+1.0 

0 

0 

0 



Mor!'lt" Creek +3 

SJ. r 77 Sum 77 

' ' ' r? m2 ·' 0.01 Ill 0,, Ill 0.0"' • 0.01 0.2 0.0~ 

I wt ' vt I vt I wt ' vt I wt 

Crustacea (cont.) 
Isopoda 

Id(lte• 0 .1 <. O. l 0 0 O.'.f <. 0. l 0 2.0 " 0 .1 
"PP· ( 'llV • ) +-0.' +l. l +3.4 

Ltmnorh 0 0 0 0 0 0.3 < 0.1 
al~arum +-0.~ 

Amphtpoda 
r.a ... ridea 0 0 0.3 ( 0.1 0.3 ( 0 .1 l.O ( (J. l l.~ (, 0 .1 

"PP· +O. ~ +-0. 7 +1.4 ;.l.O 
A litre hen t e11 -0.l <0.1 

•nJ?.uRtu11 +-0.' 
A.19pithoe -0.? < O. l o. 3 <. 0 .1 0.5 < O. l 

Ri•ulan11 +-0. 7 .+(). s +(). 7 
Corophtum 0 0 0 4. c, c O. l 0 9.~ (. 0.1 

hrevh +l :> .... ;.19.0 
c. 0 .1 < 0. l 0 0 4.b < 0.1 0 9. fl <. 0.1 

"P· 0.1 +12. <; +-19.0 
Hyale -0. l <. 0. 1 0 -0 

frequen11 +0.2 
OrchHth 0 0 0.3 < O. l 

ttp. +(). 5 
Para90ara 0 0 0.3 ( 0.1 

0 pof'•t tea" n. "P. +(). 5 
Paraphoxu11 0 0 0.3 <. 0 .1 

111pinoaus Tvpe R +(). 5 
PontOR•neh 0 0 0.5 ( 0.1 

cf. tvanovi +l.O 

Dec:apoda 
Cancer 0 0 0 0 0 0 

.. ,1uer 
c. 0 0 0 0 0 0 

oreFonen1t11 
Ct"yptol i thode.. 0 0 0 0.3 <0.1 0 7.l < 0.1 

ap. (iuv.) +0.6 +2 .4 
Hewii,rap•u• 0 4.0 1'. I 0 0 ,,0 )b.q 0 

11udu• +?.? +1.q +l.4 +32. c, -H. 0 0 0 0 0 0 
oreitonen•i• 

tL 0 0 0 0.1 O. l 0 3.l <. O. l .,. ( tuv.) +().4 ... , .. 
ra,mr11• h. 0 0 0 -0.? o.o 3.3 1.0 -2.0 l.l 

hir•utiu•~ulu• +o.4 +(). l •2.4 +l.O +1.6 +t.~ - (-0.l '· 0. 1 ( O. l 0 l.3 0.9 0.1 <0.1 0 1.l 
•PP· (1uv.) +O., +1.9 ,tl.4 +().1 :!:l.' - - -Pu~etth 0 0 0 0 0 0.5 <. 0.1 
ap. Ouv.) !;l.0 

~l /. ~ 



Creek +3 

2 .o (. 0 .1 
+3.4 
0.3 ( 0.1 +().,. 

1.8 <. 0 .1 
+1.0 

o. 5 < 0.1 
+O. 7 
9.5 <. 0.1 

+19.0 
9.5 (. 0.1 

+19.0 
0 

0.3 ( 0.1 
+(). 5 
-0.] < 0.1 
+o. 5 
-0.3 <. 0.1 
+o.5 
0.5 ( 0.1 

+1.0 

0 

0 

7.l " 0 .1 
+2 .4 

9 -0 
~ 

0 

l.l ( 0.1 
+2.6 

2 .o 1.1 
•1.6 +1.8 -t.l < O.l 
±t.' 
0.5 (. O. l 

!l.O 

24R 

0 .01 ,,? 
I wt 

0 .1 ( 0.1 
+-0.) 

0 

3.7 ( 0.1 
+3.9 

0 

167.6 0.1 
t,17!-.7 ±.-0·1 

0 

0 

0 

0 

0 

0 

0.1 0.0 
+0.2 +o.G 
0 

0 

F'a 11 7 7 

' 0.2 • 
f wt 

0 

0 

3." 0.1 
+1. c; +() .1 

0 

0 

0.3 0.4 
+o." .t-0." 
0. ~ 1.1 

+1.0 +4.2 
0 

4.0 7.9 
+5.0 +6. !-

0 

0 

0 ·" 
0.2 

+l.O ±0-'l -0 

0 

2 0.05 m 
# vt 

o.~ < 0.1 
+1.0 

0 

~.3 40. l 
+4.6 

0 

41.~<0.l 

+67.P. 

0 

0 

0 

3.0 0.0 
+6.0 +o.1 

5 .o 0.2 
+6.2 +o.'J -0 

0.3 <,0.1 

.i-0· 5 
1.5 0.1 

+2.4 +o.2 
0 

0.01 m2 

I wt 

0 

0 

0.4 <. 0 .1 
1-l • 6 

0 

20. 7 <.O. l 
+3".4 

0 

0 

0 

0 

0 

0.2 0.1 
-+(). 5 
-2.4 0.0 
+5.5 !0·0 -0.2 c.o. l 
+0.4 
0 

Win 7P. 

v.2 rn2 
I wt 

0 

0 

0.3 <. 0. 1 
+o.~ 

0 

0 

0 

0 

0 

5." l" .4 
+~.6 +19. 7 

0 

0 

1.0 0.2 
+1.4 +o.2 - -0 

0 

o.oc:. •2 

I wt 

0 

0 

3.0 < 0.1 
+4 .1 

0 

31' .3 <.O. l 
:t73.2 

0 

0 

0 

0.3 0.4 
,i-0. 5 +o.e 
2.l -0.4 

!3. 9 ±.(l.e 
2 ... 0.1 

!"'. 5 +o.2 
1.l -0.ft 

!l.5 !;l.l 
0 

0 



In••ctr 
Dt.pteran 

larvae 

Species Rlchneu 

1 
Diverelty, H 

Tout Nu.hu 

Total 8touu 

0.01 ·" 
f Vt 

1.2 <.0.1 
+1.4 

Spr 77 

0.2 • 1 

f Vt 

0 

59 

1.34 

1613.1 

163.3 

0.05 -1 
I vt 

0 

0.01 • 2 

I vt 

20. 9 c.o .1 
+40.0 

Mone Creek +3 

Suwt 71 

0.2 .2 
I vt 

0 

76 

2 .04 

73"5 .o 

261.R 

0.05 .2 
I Vt 

2.l (.0.1 
+l.9 

249 



Creek +3 

o.os ,.2 

' vt 

2.3 (. 0. l 
+l.9 

:.!49 

O.Ol a 2 

I wt 

20.8<0.l 
+43.8 

Fell 77 

0.2 .,?. 
I wt 

0 

70 

1.97 

8319.4 

229.0 

0.05 • 2 
I wt 

2.0 "0. l 
!ft .o 

0.01 • 2 

I wt 

2.2 <. 0. l 
+3.8 

Win 7P. 

0.2 • 2 

I wt 

0 

64 

2.50 

3378. 5 

2 71. 9 

0.05 • 2 

I wt 

9.0 <.O.l 
+13. 7 



ClltWu .... , .. 
al'e'..,... ... 
C' s •• • ... ... _,... ,._ 
I. 

....-u.aa. 
•• 11-
1. ... 
art t#W ... 
Gs ¢ .... 

•• .... 
~ ... .... -· 

- s'su 
&a-ta ... 

S• 71 r.11 n 

o.cn • 2 o.cn • 1 
0.01 •

1 
ll.l • 2 :u;~ • 1 

0.:11 • 2 0.1 • 1 

--"''--~-"""'--·~_.._~~--'" ..... ---'''--~-""""'-~~~''-____!!_··~--'-'~~--=-"".:.-~--''=--~--'"""'-=--~~~'~~-wt;;.::-~~~·- 'lft 

0 

'0.1 

• 
o.o 

t O.l 

• 
••• ro.o ._, 

! l.4 

•O.l 

••• 
10.1 
• O.l 

0.1 
~ 1.) 

0.1 
!0,l 

<O.l 

0 

o.o 
ti.I 

0 

• 

0 

• 
2.1 

, o.• 

0 

0 

0 

0 

0 

0 

0 

0 

. 0.1 

di.I 

dl.I 

0 

0 

0 

0.1 
! 2 ,I 

0 

l.• 
'1.) 

• O.l 

to.J 
• Z9.I 

0 

0.4 
• 0.5 

0 

0 

0 

0 

0 

11.5 
•2t.~ 

0 

100 ,6 
!lH,Z 

0 

0 

0 

0 

0 

0 

0 

c 

(J 

0 
0 

0 

0 

0 

0 

0 

0.1 

0 

0 

0 

0 

0 

0.1 
t 0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.2 
• C'.1 

I) 

2'6.1 
• 11.l.2 

0 

0 

fl 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



·~·· 0r .. k a-0 

•" s- 11 Fall 77 

II.et .' II.I •? 11.0'; -1 11.111 .2 0.2 .2 0.05 -1 0.01 • 1 0.2 • 
2 

O.M • 2 

f !! f M f ft , M I. ft , wt , wt f wt ' wt ... •• , .. <-.) . ' .. , ... ( t.l II 0 II 0 0 0 0 0 
... a.ca .... ,,.. ... < 0.1 II II 0 II 0 II 0 0 .... .._,. ... • II 0 <0.1 0 0 0 0 0 ... 
~ <O.l • 0 < 0,l 0 0 0 0 0 ... ,__ <II.I II 0 0 0 0 0 0 0 
~ ..... 

....... l ... 0 11.S II 0 0 0 0 0 0 _,1a t n.o 
•..t=c-t. 1.1 Cl.1 0 0.1 l. l 0 0 l.2 0 ............. l 17,l ~0.1 ~0.2 • 2.2 H.l 
1.. • 0 II 0 0 0 0 ll.! II - ,_.._ '10., ......_... ... <O.l 11.0 II O.l 0 0 0 <0,l 0 ... (,....} ~ 0.1 ~ 0.2 

• I ,., .. .... . .. ,_ ~ ... II 0 dl.l 0 I) , II.I 0 0 ... 
~cu ••• II 0 • 0.1 0 0 < O.l 0 0 ...... !l.l 
c:r,o,-....... < 11.l 0 II 0 0 0 0 0 0 .... ... _.. II <.0.1 ':) 0 0 ') 0 0 0 ...... 
~ <11.l 0 0 0 0 0 0 0 0 

pulr9U •.-u- 0 II 0 0 0 o.o {' 0 ... ~O. l 

: '>! 



........ er--~ -0 

,... 11 
·- 77 

rail 17 

o.et .J •• t •• 0.05 .a 0.01 ,.) 0.1. 
J 

O.M e 2 0.01 • 1 0.2 • 1 0.()~ .z 
I .. f " ' " ' - ' WC I !l I !l I vt • wt 

• I jPJt& (-.t.) 
fttlilrt .... l.I J.t 0 I.I ti!. s 0 1.) 2},6 0 

•• ,.ui... .... a. ~ '·' U.1 t 1.1 Ol.• t l .4 'll.O 

.. ._._ <e.r • • 0 0 0 0 0 0 ......,_ -- <1.l 0 0 0 0 0 0 0 0 ... 
kWllMa n.e .,,,, 0 U.a lt,.o 0 l.I U,6 0 ...... 04., t.\Ol. i ! 2., ! 210.• !.2,) ~7~.l 

1. •.t 4.0 0 l.4 ,, 0 <0,l 0 0 

b ' WI& t0.5 U,7 ra.l 
1. 0.4 • 0 ( o, 1 0 0 <0.l 0 0 ... (,....) ~l.J 

• , ,,_ • • 0 0 0 0 "'O.l 0 0 ... 
...... u. <0,l • 0 0 0 0 0 0 0 
n-......... • • 0 0 0 0 0 0 
.C" a f U 

hl,_ ••• • Cl 0 0 0 < 0.1 0 0 
~ t.O.l ... ,. ........ • •• 0 0 0.1 0 0 <o.t 0 0 

... tit. te,1 ~ O. l ......,... 0 • II , 11. l 0 0 0 0 0 ...... 
•• • •• 0 0 • 0.1 0 0 0 (I 0 ... r.1.1 
a , a - 0 • 0 '0, l 0 0 <O.l 0 0 ... • c '• <0.l • II 0 0 0 0 0 0 ._.. .... ) ,. < O. l 0 0 0 0 0 0 0 0 ... ,,_.._ 

1 ">2 



._.... cr..tt .o 

... 11 ,_ 11 rat! 11 

O.ll •J o.z •1 o.os ,/ 0.01 .2 0.2 • 2 
o.o~. 

2 
0,lll ·' 0.2 -2 0.0~ • 1 

f. ft ' !! I M I wt I ... I wt I ... f ... ' ... 
• c ,,, .. c-.> ... , '• •0.t • 0 0 0 0 0 0 0 

,.ut• 
•• 0.) 0 0 O.J 1.2 0 < I).! o.• () 

.. 1-t;t t1.1 t 1,4 t •.1 • 0.6 

•• ••• • 0 0 0 0 0 0 (I ... (,...) to.o 

hft ... .. , ......... 0 • 0 0 c 0 0 ,...._ .. , ..... 0 0 0 0 ,./ 0 0 0 
,_tlh 

IJIM,t1111 ... • • 0 0 0 0 {l 0 
' .-u 

~ ........ ••• <:0.1 O.J e.2 J.S 0.1 0 0 1.5 0.1 0 0 O.l • 0.1 .... tl.t Hl.S t0.4 %2 .l !.O.l 'l.O t 0.1 • 0. ~ ......,._ • 0 0 0 0 o., '0.1 0.1 0.1 0 () 

........ Ueim ! LO 10.2 ~(). t ....... _ 
0 0 0 O.l d). l O.l 0.1 0 0 0 0 ... t 0.1 •o., Hl.l --- 0 0 0 0 0 0 0 .... 

ra..,......._ 
'fw"-11-W l.O ~0.1 0 '·' '"0.1 0 () 0 0 0 0.' • ()_ l .... f 2 .~ .t 1.0 I (). 5 

.._._ 0 0 0 O.l • 0.1 0 1•.5 0.1 0.1 < 0.1 0 12 .0 • 0 l .... ~ 0 ... r D.l t 0.1 tO, l • 6. I 

;'\ ! 



, 

Mor•• Cr...tt +-0 

Spr 77 ,_ 11 hl! 11 

o.ot ,; O.l • 
J 

0.0~ • 
2 

0.01 
2 0.2 .2 0.0~ • 2 0.01 • 1 0.1 • 

1 
().05 • 

l • 
f ~ f Wit • wt ' wt ' •t ' wt ' wt ' •t f "' ._.._ (-.) _, __ 
0 0 0 O.l -0.1 0 {) 0 0 0 

.... ctt• 1 0.1 

._.... ••• di.I 0 0., • O. l ~.I • O.l (' 1.l . o. t 0.2 <O. l 0 ... 1 . 0.1 .... tu.1 l:0.6 t 8.1 • l .5 !.0.5 •LO 

au--··- 11.l <O.t • •.l 0.0 0 0 0 0 0 0 ... (,...) to.I to., •.0.1 
c,....a.. a 0 0 0 0 O.J O.l 0 0 0 ...... •o. ~ 'O.l 

--· • t 

~ •.l <9.l 0 o.~ 0.0 O. l < O. t 0 l.l · O.t O.! <0. l 0 0.1 • 0. l ... (J-.) t•.2 !LO to.1 :'.0.1 • l.~ tO.l • 1.1 
o.ua..tla II. I <II.I 0 0 0.1 '0.1 0 0 0 0 0 ..... to.2 t.0.1 ..._ t.\ .... 1 J •• 0.1 0.1 <0.l 9.1 0.1 0.5 "0.1 1.5 0 .1 6.2 0.1 0 10. 7 0.1 

~ t2.o 0.5 to.t 11.0 ~ '.2 !O.I ~0.6 '0.6 'O. l •.•• 1 •0.1 ·16.I • 0.1 

-..n-1 0.) O.l l.I 0.l c tJ 0 0 0 0 0 
Urwlffta !O.• to.~ t1,, !.O.I 

~·-
0 0 0 0 0 0 0.1 <0.1 0 0 ... ~0.2 .._ - • ' • 0.1 '0. 1 0.8 0.5 1.1 • 0.1 0.1 O.<i 0 0 , __ Sil 

•0.2 ~1.0 tO.l tl .5 •o.J ~-l .. 0.2 0.0 1., l.1 .. , 0.0 c.t • 0. t t.l o.• O. l 0.1 O. l o.z 0 0.} • 0.1 - i0.4 to.I :t ).1 ti.' +•.5 t.0.1 •o.• • t.9 to.9 • 0.' • 0.1 •o.6 to.~ t 0. 5 .......... 0 0 0 0 0 0 0.1 '0.1 0 0 
l-U. t.o ,1 

~ 0 0.$ ,0.1 0 0 0 0 0 0 0 ... (t-.) tt.o 
~•a. 0 0 0 0 0 0 0 0 () 

"9r•ll• 

l').'.. 



ltl>T•e (• .... <() 

,.,.. n ,_ 11 r.11 ]) 

l 
0.2 •

2 
0.0,. 

2 
0.01 .i 0.2 2 0.05 • 2 r1,0I l 

0.2 2 .2 o .ca .. • • • (l_f)"-

' wt f .t f "' f wt f '"' ' wt I •t I •t 
, wt 

C..t_,... <-.) ,..'9 0 o.s 0,4 0 0 0 0 0 0 0 
-qt.au to.• ro., 

'· •.1 ~o.~ 0 0 0 0 0 0 0 0 
i-11- i.0.2 

lt•lria ....... O. l dl.t 0 0 0 0 0 0 0 0 
uur..n-1• ! O.? 
Cl~- 0 0 0 ll 0 0 0 0 o. 1 . 0. l 
-nu to.~ 

ernc.-.. 0 0 0.' o.o 0 0 0 0 0 0 ..... ,_ .. ! l.0 to.I 
ltUt911.& 0.1 < 0.1 0 0 0 0 0 0 0 0 

inc ct .. ~ 0.2 -- 0 0 0 0 0 0 0 0 0' 1 O. l 
~-h • 0.6 • 0 .1 

•• 0 0 0.1 l.9 0 0 0 0 0 0 - t 0.5 !J.I 

•• O.l ~.l 0 0 0 0 0 0 0 0. 1 '0.1 ... tc ~ f 0.6 

-..1- o.t <O.l 0 0 0 0 0 0.1 • 0.1 0 0 
~ t 0.) • Cl. 2 

..... ta Cl.1 'll.l 0 2.) • 0.1 0 0 '·" < 0. t 0 0 l.l • O.l 
t....i.• i:o.! t 2.2 n.• • 6. 1 

llllFtll• Lt '9.1 o.~ <0.1 0 O.l • 0. l 0 0 0 0 0 ... ,,.._, • 1.• ~l.O !O. l 
~ 0 0 O.l o.o 0 0 ':: 0 0 0 

•u.l- to., ~O. l 
TT.- 0 0 0.5 ,,l O. l '0.1 0 1.0 o.I 0 0 0. J o.o .,.,.... !.0.6 . ~-' ~ 0. 2 • 7.C '0.2 •o.~ +-fLl 

"' 



... u. ,_,.,... t-0 

svr 7' ,_,, '•II ;7 

(UU ,.) O.? • 
2 

0.03 •
2 0.01 

2 o.,: 2 o.M •' .z 0.1 
2 1 • • 0.01 • o.n!!; .. 

t. '" ' wt ' !rt ' wt I wt ' wt I wt • wt • .. t -·w. attlti.i-h• 
s.c.._sn- 0 0 t.l '0.1 0 0 0 0 0 0 .... t z .5 

•• 1.,..... 
-u.u-. O.l •O.l 0 lit.) .0.1 0 l. I ·O.l 0 0 ft.' . C.I .... to.1 '.':U.l .. 4. 7 

c:..tulU.._ 
c:apttalt. 0 0 0 o.~ • 0.1 0 52.5 .0.1 0.1 .0.1 0 171. 1 .J.I 

..,. .. u t LO + )2. 5 •o.~ • )4 ·" 
~t.19 0 0 1.5 < 0.1 0 0 !.'l , O. l 0 () 0. ~ . O. l ..,. t l .1 .• l .O t 0.' 

cuncu•a.. 
~1- 0.2 dU 0 90.) • 0.1 0.2 <0.l 0 H.~ 4. I 0 0 6'.0 , O. l 

dn"et• t ll .J t 75. 5 .. _, 'B.5 

~lt-.... 
'hM ... illl• 0 0 O.! d'.l 0 1.) dl. l 0 0 l. l 0, I 

....-tiu tl.O ! 1.' +) .2 ... ~ 
tn,n ... 0 0 0.) '0.1 () () () 0 0 0.1 ,Q, I 

pktll 't 0. ~ • 0.6 

_...... O.J •O.l 0 0 0 5 d).I 0 o.) • O.l 0.6 cO.l 0 2.0 • O. l .... {,...) t 0. 7 • 1.6 •o.' • 0.9 'LO ....... 0.1 <.0.1 O.l • o.t 0 • .5 ~0.1 0.2 <-0. l 0 0.5 J.2 0 0 I.~ •.0.1 
-111- to.• to,, to.• ! o.s t 1.0 •••• • o.• 

•• ?.9 ~ 0.1 0 0 o.6 < 0. I 0 o.l • o. t 0 0 o. 7 ' 0. l .,. 11.1 '<Lt ! 0.5 • o.• 
ri.t,.....t• 4.1 '11.1 0.1 < 0.1 I.) • 0.1 1.8 < 0.1 0 I.~ .Cl. I 0.1 ·.O. l 0 0.' . 0.1 

i.t-uc: .. i.ta .'.' ~.1 t 0.5 •t.J • 2. 7 : 2.4 • o. ~ • 0.6 

Z'>f-· 



1f1f;lf I 
1 .. 1 I . I . ,J '! 

rn q.1 1'J p1= 1l=l · r ' ! -f jiff· 'r l .. ... 1 i: f I 
= • ~ ... ...... r; I' • :... II 

.. 
~ P+ -.,,..N '"" ,. 
:-'!"!"!"~~~~~f" • • ••• 0 • • 0 • •o .-w•.,..w_..,......, ..... .... ... 

! 
" " I' " . 

:II .... !" • 0 • 0 ~ - ... .. .. ... 
0 0 0 0 0 0 0 0 0 0 0 0 0 • .. 

0 f .. 
' .. :II 

... .. .. I· 0 

0 000 0 0 0 0" 0 0 0 ., 000 0 .. ..,. .... ,. 
~ 

? 0 0 I'\. - -.. 
;;: ............. . .. 

0 O••OOOO 0 0 0 000 e 0 "' 00 .. f ., ~·~;....~;,. .,._ "" ... 0 
r 0 • - • , ' ' ' 1 • ... ':/ 0 0 0 0 0 

~ ~ - ~ ~ I .. 
~ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ... ... 
0 ... I 

-
1 • ... 

. . ~ ' . -0 0 ,.._ 00 0 " .... 00 0 0 0000000 -.. ... ...... 0 o .... "" ... .. '"' "',. '"' ......... """'""""""' .. 0 c. 
"' 

0 0 0 0 0 0 0 0 ! • ... - - - - -
.. 

0 o-o 0 0 0 0 0 0 0 0 0 0 0 .. 
0 

"'"' ~ 

" s • ... !" 

0 0 0 0 0 0 0 "' 0 0 0 0 0 0 I• " • 0 .. 
• !I: ..., ... 

0 o-- 0 0 00 '.? 0 0 000 0 0 "":Jo- -;; .. 
~ .. 0 "" " 

....... ... ~ 0 
o- , ~ 

~ 

0 0 "' ;> ? 0 !!. • ... 



MDr•• Cr-'< +() 

Sr. 11 s-n r.11 11 

0.01 •
1 2 o.~ .1 

1 _, ? 2 2 1 0.2 • 0.01 • O.l 0.0~. 0.01 • 0.7 • 0.0~ • 
f " ' "" ' ft f wt ' wt ' wt ' wt ' wt ' wt 

.... u~ •-·> 
Sftl • Miile 0.1 • 0. t 0 ') O.l . O.l 0 0.5 . 0.1 0 0 0.1 0. l 

l•ipt• t 0.2 'o.• • : .0 '0,f> ......... ..... - • 0 o.1 , O.l O.t 'O. l 0 )6.) . 0.1 0 II I lo\. 1 0. I ,,_ ! .. ~ ! 0.4 . , ... . ~-~ 
,.,,.._. 0 0 0 1.1 . O.l 0 0 2.' C.I 0 z., . 0.1 ..... ._ ~ 44 :. . ~., ' 1.l 
!'. .. , dt.l 0 0 0 ,, 0 0 0 (l ......._ .... ~ 1.1 

•• • 0 0 0 J 0., . 0.1 0 0 () 

-U!te • o.~ 
•• •. ! '0.1 • 0 o.' . 0,l 0 0 .• . 0.1 0 0 o., r. I ... ~ o.• ! 0. 7 • 0. ~ t 0.6 ......... 0 0 0.3 . 0.1 0 0 0 0 0 0 

... c • 0,5 
I. • 0 0 0 0 1.0 . 0. t 0 0 I) ....... •I .4 ..... 0 • n 0 0 0 0 0 !. J . 0.1 

ffll ........ • I.~ 

~n..._ ........ 0.4 • 0.1 0 0 t.• '0.1 0 0 0.4 '0.1 0 0 .... ,. .. f •.• t 2. 1 'LO 

•• ••• . 0.1 0 .., < 0. t 0 0 O.! • O.l 0 0 0 ._.. t 0.2 ti.;i • o., 
... 11 t•tllte • 0 0 0.1 • 0.1 0 0 !' 0 0 
,.tru- ·0.2 

1yuu .. , • O.t 0 1.3 'o. t o.• ' 0.1 0 0. 5 . 0.1 O. l < O. l 0 1.7 O.l ... t I., ! t .• ~ 1.0 , 1.0 , 0.4 • 0.6 

~,,, ... 0 • 0 o.; . 0.1 () 0 0.1 • 0.1 0 0 
-.p. l 0.1 ! O.l 

])A 



llk>Ue 0:- +C) 

!lpr 11 s- 7"'! hi! ,, 
0.01 ' c.1 • 1 0.0, • 2 O.Ot .1 0.2 • 1 

0.0' l 0.01 .2 () .1 
1 

0.0~ 
1 • . • • 

f wt: f " ' ""'- ' wt ' wt ' •t ' "' ' "' • •t 

OU .. I •C. 0 0 0 o.• O.t 0 0 0 0 0. 1 . 0.1 .... 1,, • 0.6 

Ill...,,_ Cl • 0 II.I d!.1 0 0 0 0 0 .... 1 0.2 . ,. • , .. 
....... llWt.. 0 O.l 'O. l 0 0,, 0.1 0.1 0.0 0 0 
, __ 

t 0.1 ~ O.f. • o.' •1L1 

0•1 111 

°" ...... o.1 , 0.1 0 0 •• 7 'O.l 0 0 o.) 0.1 0 () .... to.• ! , ..... • 1 .1 

Ct~ .. ,,_ • 0 0 O. l 0.1 0 0.1 . 0.1 0 0 0.) o.o 
~ • 0.2 t !l.' •o.t. • 0.1 

~-··-.... ~ .. 0 0 0 0.1 . 0.1 0 0 0 

...--u ,. o.~ 

a--
~la O.l ,_ 1.1 0 O.l ' 0.1 0.1 • O.l 0 0 0 0 0 _._... te.:z t •. 5 'O.l 
L.. ......... • 0 0 0 0 0.1 0.1 0 0 () 

~- • 0. 5 ........ 
a.-u 0 • 0 t. 5 . 0.1 0 0 0. \ • 0.1 0 0 
~ • } .4 • 0.7 ............... 0.) , O.l 0.1 < O. l 0.1 dl.I O. l · O. l 0 ()_ l dl.t 0 0 0.1 < 0.1 ...... t 0.) .. .,.~ ~ 0.5 r O.ll !- 0.5 'l.2 

Z\'l 



Ml>ne c .. ..i. .(; 

Sf"' 71 s- n hi I n 

.; 0.2 .1 2 
0.01. 0.1 

2 1 ? o.ot 0.0~ • • !LO'• O.Ol . 0 2 • v.o .. , p 

' "' f wt ' wt ' ..t ' "' ' V1: ' "' • wt f vr ··--·-----· -..w.- (-.) 

'-1• fl.I '0.1 0 0 0 0 0 0 0 0 
•ltt ...... ~h te.1 

t ....... .,_ ... • 0 0 0 0 0 0.2 . 0.1 0 0 .....,.. • o.• .. I • - e.r < 41.1 0 0.5 . 0.1 0 0 0 0.4 0.1 0 0. l 0.1 ... , ........ ! •.• • o.• • t.r. 'O.l 
I. Li <I.I 0 2.0 • O.l 0 0 0 0 0 Ll 0.1 ..... 14.1 r 6.0 • 4.0 

•• .... <0.1 0 0 0 0 0 0 () ..... w t Ll ..... I I - 0.1 < •. l 0 0 0 0 0 0.1 . 0.1 0 0 -I • to.1 • 0.2 ............ 0.1 • 0.1 O.J .ct.1 O.l <0. l O.l • 0.l {; 2 .II . 0.1 0.) . 0.1 0 l.1 0 
U-Mt to.s tO.S ro. 5 to.• 1 l.2 ·o.f> •0.1> ...... 0 • o.s • O. l 0 0 0 0 0 0 _._ t t.0 

t. ••• < ••• 0.5 0.2 0 O.lo 0.1 "·' l.2 0 0.4 • 0.0 'l.fl • O.l 0 

• ltt t LI ti.a t I.) ·1.11 'O. l ·1.4 l.11 • 0.1 0.1 ).~ I!. I 
I. 0.4 • O. l 1.0 < 0.1 .. ~ • 0.t 0.1 . 0. t 0 tl 0.2 0.1 0 0. y 0.1 ... ( ...... ) j 0.4 t ! .0 ro.• • o.~ "'0,'\ 'l 2 
u...ta 0.1 , 0.1 0 1.1 dl.1 0 0 0 0 0 0 

•1...-w ro.z !o., -- • 0 0 0.1 . (). l 0 0 0 0 0 ...__....,. ... • 0.2 ... hes • 0 0.5 '0.1 0 0 I) 0 0 ll ........ to.• ......... 
c...ri ... ••• 0.1 0 

,_. 
0.1 •.o 0.1 1. !> 1).1 11.0 ll. ! .... ! •.• •0.1 • 7.t ! 0.0 '9.1 • 0.1 . ). ~ ·0.1 ·n.2 

:~", 



""•• c.--1. .+() 

..... 17 !-H ,.It 17 

·' 
l 2 o.ot •' 0.1 • 1 0.0' • 2 .1 ' 7 

0.01 O.l • O.O'J • !).01 fl. l • 0.0' • 
f ft • wt f wt • - I "' • •t I •t f WI , .. t 

............ , __ , 
0.1 0. t 0 0 .... 'O.? -..c-. 0.2 •0.1 0.5 . O.l 0 

1-t- 'o .... '1.0 
A. 0.1 • O.l 0 0 _ _.,,. 

~ 0.4 
.... 0. 7 . 0.1 0.) I!. I 0. 5 0 .1 

et.mi- • l.9 !O., ·1.0 
.... 11.1 • 0.1 0.5 ' (I.I {\ ... • 0.3 'LO ........ 11. l '0.1 0 LO 0. t ....... t 0.1 • l.lo 

C.,..lta 0 0 Cl 0.1 · O. l 0 0 0 0 0 _._ .. , C.• 
ci.,-u .... 0 0 0 !Ll · O.l 0 0 0 0 0 .... (,_.} ~ 0.2 

~'- 0 0 0 0 0 0.) 0.1 0 0 0 .... • 0. ~ .,.,. l.9 . 0.1 0 0 ......... ....... ..... ,, __ 
o.~ • l'l. l 0 o.~ 0.1 .......... t 1.4 • 0.6 ....... 0 0 LO . 0.1 

•11~ I 2.0 .. O. l •O.l 0 1,0 0.1 

~ f 0.2 • L4 .. ,.. 0.2 .().! 0 0 ... ! 0 .... .... ,~t ... 5.6 0.0 0 0 
..-r-l• t 11.fl 'O. l 

..... s. 0.1 • 0.1 0 0 
w..i,... + 0.4 

:~1 



l'k>r•• <3- .c 

s,.. n ,_ 17 Fa I\ 77 

O.ll .1 0.2 • 
1 o.o ... 1 O.Ol a

2 
0.2 ·' 0.0'. 1 0.01 

2 • 0.2 .i 0.0' • 1 

' "" ' "" ' "" ' wt. ' "" ' "" f "" ' trt • wt ........ {-.) 
~ta 0 0 o.) . 0.1 ... r C. "! ,,._ •• 11• 0 0 1.0 O.l .... ._. • i.2 ........ 
~ 0 .., t.1 0 O.l . c .1 0 I.' o.• 0 0 0 .. I IU H.e ~ 1. I •0.1 '0.11 
c. 0.1 O.t 0 0 0 0,, '·" 0., 0.2 0 0 o.) 0.2 ,...__ te.2 :': 0.' <. .. ·o. ~ •o.• • 0.6 • O.lt ........... 0 0 0 0 c 0 0 o.) 2.0 0 ..... •o,, • 4.0 .,... I.I ••• 0 0 0 "' 0 0 0 0 ... (Jn.) tt.2 ~ ... 
........ 111. 0 0 1.1 0.1 0 0 0 0.1 .-0.1 0 0 
w-.-a. 

t '·' 
•o. t '0.2 

r. ••• '1.1 0 0 0.4 O.i 0 0.11 . 0.1 0 0 I.' 0.(1 ... (,....) to.2 • 0.1 'to.~ 'l.1 '!LI ........ 0 0 1.1 d).l 0 0 0 0 0 0 ,.... ! o., 

'· 0 0 0.5 0.1 0 0 0 0 0 0 ... to.• ! 0.1 ......... 0.) • o.t 0.) , 0.1 '·5 o.o l.• 0.1 2.0 o.~ 4.IJ . 0.1 O.l o.o 0 1.) O.l ,...,u. f0.6 t0.5 ! 1.0 z C. l ! 1.1 • 0.1 '1.l 'o.• . ) . ~ -to.~ t O. l • 2. 3 • 0.1 

'· 0 0 0 0 0 o.) 0.1 0 0 0 ......... • o. 5 • 0.2 ,......_ 0 0 0 0.1 < 0.1 0 0 0 0 0 
~ ~II., 

·----~- 0. 7 · O.t 0., • 0.1 O.l d).l l.2 • 0.1 0 0 0.1 ·f' i 0 0 
i...-- ! 1.0 ·1.0 '0.5 tui.• 0.7 

21,2 



.....,_ .... 
~ .. ~ .... ......... " 

p I ' Q 1 

.-en·•· 

'l• 

II.CH • 
J , 
M 

1.1 •l.l 
t 0.1 

• 

l!llot•• Ct-" .t() 

...... n 

O.? •l j).~. 
1 2 

0.01 • 
f - , M , 

"" 
0 0 

0 0 0.2 O. l 
t 0.1 

O.J < 0.1 0 0 
'0.5 

1U 

2. l4 ....... 

s-H 1'•11 17 

O.l • 2 0.0'.I. 
2 

CUil .z O. l .1 0,0, • 1 

' n , w't , 
""' f on • wt 

0 0 0 0 

0 o.~ .0.1 0 0 0 
• o.• 

0 0 0.1 • O.l 0 0., I). I 
• 0.2 • 0.1> 

111 

J .1• 
i.,)62 .5 t.~ .• 

'""'·o 



Tabli: ~d. :torse Creek (~ravel-co~blf') h..:nthic r~:mi-,"1'> frnr:; ti1P 'iuhtid.1l ::urw 

Chlorophyta 
O.rt.e.ia 1Urina 
lalicyacie ovalie 
Spongemorpha ., . 

lacU lariophyu 
Pennal•• •pp. 

Phaeoph~a 
nea-.r .. tia ligulata 
D. viridh 
&ctocarpaceae ap. 
lctocarpv• •P· 
l..Ulinariales app. 
l.alfsia pacifica 
Stictyoalphon tortilla 
lyringodenMi abyaeicola 

&hodophyta 
Acrocb.aeti..- •P. 
Ahnfeltia plicata 
Antith..-cion defectua 
Callophylli• flabellulata 
Corallin•c••• ap. 
Deleaceriaceae 4p. 
Crad.larh ep. 
Baloaaccion glandlfon.e 
llymenena •P· 
Iridea ap. 
~•fauchea pacifica 
Peyaaonellla pacifica 
Platythamlnion heteromorphUUI 
Polyneura latiaaim.a 
Polyaiphonia paclfica 
Ptercaiphonia dendroldea 
.ihodochorton ap. 

I 
-10 m. 

wt 

< 0.1 
( o. l 
(_ 0.1 

< o. l 

< 0.1 
.( 0. l 
< o.: 
< O. l 

0.11:0.l 

< C. l 
< 0.1 

<. Q. l 
<'. 0.1 
..: 0.1 
<O. l 
< (l, l 
...0.1 
<: o. l 
<O. l 
'- 0. l 
<O. l 
< 0.1 

" 0. l 
O.Ot.0.1 

< O. l 
<'. o. l 

<. o. l 



Mora• Creek Subt!dal 

Port fer• •pp. 

Cnidaria 
llydroaoa app. 

Tv.bularh 

.Anthoaoa •PP· 
JlalC9P& Ip. 

-.ux!a •pp. 

Kolluaca 
lllphineura •P· (juv.) 

Kopal ia •P. a 
Toa.icella lineata 

Gaatropoda 
Ailolidac:Ata ap. (juv.) 
..,hi••• coluabiarua 
Callioatoaa ligat\1111 
Calyptr .. a fastigiata 
Coll1sella ochracea 
Crepi<hlla •P· 
Kargaritea pupillua 
Margar1Ut•/L1ru.aria 
.. tica cln•• 
Trlchotropi• caacellata 

livalvia 
Crenella d9<:uaaata 
Humilaria kennerleyi 
Kaeo.a ••eta 
K. Ip. (juv.) 

2h5 

I 

3.8.t 4.5 

2.31'3.9 
O.St.0.6 

S.5±1.7 

21. 5 t 4 .1::1 

0.3 r. 0.5 
O.J±0.5 
O.Jt.0.5 

O.ltO.S 
12.5 ± 11. 7 
o. 5 ~ l. 0 
3.0.?:l.4 
0.3 .t0.5 
0.3:t:0.5 
0.J 1.0.5 
O.Jt:O.S 
0.3 !O.S 
O.J!0.5 

O.JrO.S 
0.3 ±0.S 
o. 3 t o. 5 
4.0!3.7 

-10 •. 
wt 

< 0.1 
<.O. 1 

<O, l 
<O. l 

..:: 0, l 

<0. l 

< 0.1 
0.0!:0.l 

"0.1 

.c..O. l 
O.S:t.LS 
0.4.t.0,b 

0.1 t. o. 2 
O. 0 tO. l 
0.0*-0.1 

~ 0.1 
L Q,} 

<O. l 
'-0.1 

(O, l 
lo. l 
0.0!0.l 
O.Ot.0.1 



Morse Creek Subtidal 

atvahia (cont.) 
K.~tolu• rectu• 
ltllaeulu• diaeor• 
My••lla tuaida 
Protothaca at.m.nea 
Tran•ennella tantilla 

AimeUcb 
Oli&~haeta •PP· 

Polyeh•t• 
Alllpharetidae •PP• 
Aaa~llid•• litturali• 

Capitel lidae 
Capitella capitata 
*di01Nstua •P· 

CirratulidH 
~tozone setoaa 
Cirratulua clrratua 
Tharyx multifili• 

Dorvil leidff 
Pl'otodorvillea grac:illa 

nabellisertct.e 
Phervaa pluaoaa 

Glyceridae 
Clycera aaericana 
G. •P. (juv. ) 

Gonhdidae 
Glycinde picta 

' 
0.3t0.5 
0.3t0.5 

l9.8:t5.0 
1.8.t:l.7 
0.5 t0.6 

.S.8! 4.3 

0.3:t0.5 
0.3t0.S 

0.3t0.S 
25. 5 :t 10.4 

1.3 .!l.9 
3.5 f.).0 
8.6t.8.J 

l.5 tJ.O 

O.J ±0.5 

O.Jtu.5 
0. 3 :t.O. 5 

3.Stl.7 

-10 m. 

"O. l 
"0. l 
..::0.1 

0.4 t.O, 9 
<O. l 

..:: 0.1 

~ 0.1 
< 0. l 

<. o. l 
l 0.1 

< 0.1 
< O. l 
<0.1 

..:.0.1 

~0.1 

<O. 1 
<..0.1 

<-0,l 



Mor•• Creek Subtidal 

He•ionidM 
Micropodarke dubia 

Mlld41Diclae •P· (juv.) 
,,\,lliothella rvbroc1ncta 
•ico.eche lu.bricali• 

llereld• 
.. rel• •P· (jvv.) 
Platynerel1 bic.aalicvlata 

Opheltldae 
Arm.ndla brevh 

OrtlinUdae 
koloplo• sp. 

Pbyllodoc:idae 
Steooe loaga 
Klllalia aanguinea 
Phyllodoce .. deiren•i• 
f, ap. (jD\ ) 

Polynoid .. 
ilaraotao. l•bricata 

laMllarUdae 
la~llaria c ... ntariua 

·~••lliU. 
Choo.e ec11ttdat* 

' 
7.314.0 

7.8.t4.6 
O.Jr0.5 
0.3t:0.5 

0.)t0.5 
3.5:t~.7 

l.8:tl.3 

1. 3 to . .5 

0.8 .tl.O 

0 • .5.tl.O 

0.)t0.5 
0.5 i l.0 
O.Jt.0.5 
0.5 t0.6 

1.0t.0.8 

0.8!.0.5 

l.6 t. l.O 

-10 m. 
wt 

.c. 0.1 

"- 0.1 
.... 0.1 
.:.0.1 

"'-0. 1 
LO. l 

&. 0.1 

.... 0.1 

"'-0. l 

.£.(), l 

L 0, l 
.£.0. l 
4-0. l 
~O. l 

<L-0. l 

.Lo. l 

LO. l 



horse Creek ~ubtidal 

lcalebrepidae 
lcalebreaaa inflatum 

Serptdidae 
Splrorbia .,.rchi 
S. Ip. 

lplon1d• 
Poly4ora •~ta 
P. eocia!t1 
p • ap. 
Prionoapio cirrifera 
r. •t11r•1..,1 

lyllldae 
Sxogone ga.aifera 
I. lourei 
&. •PP· 
Syllb app. 

Ter•bellida• sp. 

lipuncul1 
Golf1ngia vulgaria 

Crvatacea 
O.tracoda app. 

Cwucea 
Cu.ell.a •pp. 
Diaatylh app. 
LepCOC¥84 app. 

tanaldacu 
Lepteche 1 h dubia 

I 

o. 5 t 0. 6 

O.J .._ O • .S 
0.3:!0 . .S 

o.J to.s 
O.J t 0.5 
0.3 t.0.5 
1.0.t:0.8 
5.3 .t.3.4 

o . .s t 1.0 
o. 8 .t 1. 0 

l9.5t2.J 
0 . .J .tl.S 

O.J!:0.5 

O.Jt O.S 

O.bt-l.5 

0.8 :t0.5 
6.8 t &.4 
2.0 ±-2. 7 

240.3"t4o.8 

-l 0 m. 
Vt 

"-0. l 

"O. l 
.( 0.1 

"-0. 1 
"0.1 
40, l 
<. 0.1 
c:..O. l 

.:.0.1 
"-0. 1 
""o. l 
'o. 1 

c'. 0.1 

"0. l 

"'O. l 
.t. 0.1 
L.0.1 

O.lt:O.l 



hopod• 
lanirop•.• •nalai• 
Jaerc~ai• .:.bi.a 

Alllphi~H "' 
CT pr< 1"1end.1x 
C. •tl" .... C& 

~:ide& spp. 

Dec:apoda 
Cancer ·roductua 
C..ridea ap. (juv.) 
Diacor•opagurua achaitti 
lualua •P· 
Paguridae 1p. (juv.) 
P•gurua beringanua 
Pir.nixa 1p. (juv.) 
Pugettia gracili• 

kbinodenuta 
Opbiuroidea •PP· 

Holo~huroidea 

Mopalia intennedia 

Spaciea richneas 

Diversity - H' 

Total nU&lber 

I 

10.51.b.7 
5.0±6.7 

0.S:tl.O 
o.3 t.v.5 

l 01. 5 t: 41. 8 

l.Ot:l.4 
0.5~0.6 

o.s :t-1.0 
0.5:t.l.0 
5.5 t.2.4 
O. 3 .:t.O. 5 
1.0.!l.4 
3.0±2.2 

8.3 tb.2 

0.5 !:0.6 

127 

2.72 

58 l. l 

d4.4 

-10 m. 
wt 

"-0.1 
.:: 0.1 

.c..O. l 
"- 0.1 

0,2 t.0.l 

0.6:t0.8 
"-0. l. 
..:.0.1 
"-0. l 

0.0!:.0.l 
0.4 t.0.9 

.(. 0.1 

.£.0. l 

.:. 0.1 

..:.0. l 



iab l •· 1a. f;t: \ ~:et t ?,, int 1. :- r ~-) r ._~ ~.' ,.., - ·1;;. ; ;:: r :1\•t-;.: I ~' (' '.l t ~l i .:\r::~'.lnis~...;, fr-'!': !. lit' : I'.' 1+h ' ' C 7 '. [ I r -

tiJa z, i:lt.-' l ~ 1_· • t L. ': :-- ) !' i '.J. ~ . r. •a·.· :l ' ... l :1 t r I q 7 ~ ~ i'XP ft'SSt ]'-, n~1:i~1t.· r "! '. \'r i:l,'~dS-~ I. 

l •i?, ; 1 t· r l l ,=_: ·-.:.· r i ;: ~ IC'..: - ('"- . .. - .. ~, s·;'""~: r-t... 1 t t' r . :;"i.~d rd .j l' .... ~ ! t iirn. '"' 
~, 

Spr 77 Sum 
.,.., 

Fall 77 Win 18 I I 

I vt I Vt f wt # .it 

llelllert•• l. s "'-0. l 0.3 .c..0.1 0.8 "-0. l 0.8 ..:'. o. l 

•PP· .to.; :t 0. 5 to. s 1. 0. 5 

Neaatoda 28.~ ... o. ' 4.3 '-0.1 6.3 .t..0. l 8.5 "'0. l 
•PP· t 9.2 :t l. 9 1::4. l I 6. 2 

Mollusca 
Gastropoda 

rartuhm 0 0 0.3 .... o. l 0 
occidentale io. s 

Lacuna 0 0 0.3 <-0. ! 0 
varlegata :t 0. 5 

L1ttorirua 0 O.l 0.1 0 0 
•itkan• .i:o.s .tQ,l 

Ii.val via 
Maeoaa 0 0.3 t.O. l 0 0 

•P· (juv.) i J, 5 
Mytilua LO .:. o. l 0 2.0 4.0. 1 0. s ..:'... 0. 1 

•p. (juv.) .t o.o .t l. 2 l: 1. 0 
Prototh.eca 0 0 0 0.8 .c.0.1 

•t-inea :t 1. 0 
Traiwennel la 0 0 1.8 .:..Q. l 0 

tantilh :t:. l. 0 

Annelida 
Oll1och.Mu 29.0 4 0. l 2.3 LO. L 20.b ..:.0. l 19.0 4"., 0.1 

app. i 11. 3 1: l. 0 t.8. 9 .:t.9. 5 

Polych.eeta 
Glyceridae 

a-ipodu• 0.5 ..:'.._ 0.1 0 0 0 
borealh to. 7 

~ ~ '1 



8eckett Pc int +6 

Spr 77 Sum 77 Fall 77 Win 78 
f ·.·t ' vt I Vt I wt 

l'lere14ae 
lereh 2.0 ... 0.1 0.3 ./ 0 0.3 <-0. l 

vexilloea t: l.4 :t 0 '5 :t{i,5 

•• 0 0 0.3 <... 0. 1 O.J .c.. o. I 
ep. t 0.5 t: 0. s 

Platycwtreh 0 O.J ./ 0.8 <. 0. l 0.3 < 0. 1 
blcanaUculata :t 0. 5 ± 0.5 ± 0.5 

P1etonidae 0.5 .( o. l 0 0 0 

•PP. :t:. o. 7 

Syllid .. 
bogone 0 0 '-'· 3 <-0. l 0 

laurel ± 0. 5 
Syllb 17 .0 .. 0.1 3.5 .i:..O. l 1.5 <0.1 3.5 < 0. 1 

•PP· t 11. 3 1: 4. 5 t l. 7 I 3. 7 

Cnatacea 
Cirdpedia 

lalanu 0 2.8 0.7 12.0 4.2 10.8 4.2 
glanchala :r 4.) .i.Q,8 !.ll.2 ± 4. 2 r.11.9 ±6.6 

1. 0 o.s .. 0.1 0.3 <-0. l 0 
ep. {juv.) ±. 1. G ±o.s 

bopoda 
boepbaeroaa 0.5 .<.0.1 0 61. 3 0.4 2.0 <.. 0. l 
.. dta z o. 7 !:30.t. !: u. 2 :t.2.5 

.._.,bipoda 
~ridea 1.0 ""'0. l 0.8 <-0. 1 0.8 L. 0. l 

•PP· t l.4 :t 1. 0 ±. L 0 
Ani1og...aropel1 0.) <. 0. l 

confervicola• :1o.5 
Orcbeetoldea 0.3 4.. 0.1 

p&pttend• "1. o.~ 

.' -1 



Beck.ett Point +6 

Spr 77 ~um 77 rall 71 Win 78 

' •t I rt f "t ' vt 

In•ecta 
Dipterao 0 0.3 ..:.o. l 0 0 

lerv .. t 0. 5 

10 13 15 12 

Diversity - 1• 1.43 2. 04 1.44 l.69 

Total mnbeT 81.5 15.8 11 o. l 47.6 

Total b1a.a•• (g) < l. 0 < L 7 <. 5. 8 <.. 5. 3 



1a'.,!e )b. B<-".:k...-::.t f·c.int :,•r.•tt-cted '?an".i-i;;r;:ivt-]} henthic ;)rg:H1ism:,; fr.qr: the :nL! (+!') inter·tid.·d 
ZC'l'h: r.-nll.:··tcd s:;rir:1< l•L·~ thr<'u;<;h l.'irt~:r 147'.i, ex:Jrt's~ed as nwnher ·irl\''"r '1i·.>"1ih'-' lj~) ;«"r 

fl.•)) i'\=2; sririn~) 2nd n,i)~) ;·\=.'..: S11iilrner-·,,..i.nter) M:? + -;~;rn.!arJ Ji.:·vi;Hi·•'1. 

Chlorcphyta 
l.nteronorph.a 

CO!llpr•saa 
I. 

in'••tlnAl la 
I. 

linza 
Ulva 

ap. 
D. 

lad l lcrlopt1yta 
Pennel•• 

•PP· 

haeophyt• 
Feldiunia 

epp. 

l.bodopbyta 
Ceramum 

padftcua 
c. 

•n. 
•ol111iphonh 

dfica 

anic•lata 

Platyhelatnthu 
Turt>.l larla 

ap. 

Spr 77 
I wt 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sum 77 
I vt 

0 

0 

I 

j 

j 

0 

/ 

0 

I 
..,/ 

0 

/ 

I 
v 

Fall 77 
I vt 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.3 <O.l 
0.5 

Win 78 
I wt 

0 

0 

../ 

/ 

/ 

0 

0 

0 

0 

./ 

0 

0 



Bedc.ett Point +3 

Spr 77 Sum 77 Pall 77 Win 78 

' Vt f Yt I vt ' vt 

._rt ea l.S < J. l 2.5 £ O. l S.J .:. 0.1 2.5 .c.O. l 

'-PP· !. 0. 7 .! '.LU ~ 4.0 ! 4.4 

11..atotla 0.5 "- 0.1 0.3 "'0.1 6.8 .(.0. l 0 

•PP· t 0. 7 ! 0. 5 ± 7 .0 

Mo1l••eu1 
_,b1-ra 0 o.s .(. 0. l 0 0 

•PP• u ... > ! 1.0 

Geatropoli• 
AcmMi ... 0 1.0 <( 0. 1 6.3 O. l 0.3 ..: 0.1 

•PP· (Juv.} ! l. l ! 3. 0 ! O. l ± o. 5 
Aglaja 0 0 l. 3 .:. 0.1 0 

4lcaedia ! o.s 
Alvinia 1.0 .:. 0. l 0.8 '0.1 21.S o. J 0 .,,. ti.4 :t 1. 0 :! 20. 6 :t 0.1 
eo1u .. ua 0 0 1.0 O.l 0 

•trlpt•lla i. 2. 0 :to. 2 
Part•l- 41. 0 < O. l C.3 .. 0.1 0.8 "o. l 0.3 <0. l 

oec14-tale 1:. )8.0 t o.s .t l. 0 ! 0. 5 
W..S.noea 0 0 l o.o 0.2 0 

v .. lcala ± 9.9 to. 2 
LeC11Nl 0 4. 3 0.0 77.) 0.) 0 

vartepta t 3. 2 ! 0.1 ! 12.4 ± 0.1 
Uttorf.n.a o.s 0.) 0.3 0.0 0 0.) .(. o. l 

ant•lata to. 7 t 0.1 :t 0. 5 :t O. l ±;O. S 
l.. o.s 0.1 0.3 "'O. l 0 0 

dt&.na ± o. 7 ! 0.1 :to. 5 
Margarite• 0 0 0.3 < 0.1 0 

P'IPlllu.a :!. 0 -: 

Oceaebra 0 0 r ..:: o. l 0 
l•rida I 0.5 

Thah 0 0.8 .( 0. 1 0 0 
app. .t 0. 5 

'' .... ! "• 



Beckett Point +3 

Spr 77 Sua 77 Fall 77 Win 78 

' wt ' vt , Vt , wt 

Ii val via 
J.chlh 0.5 ~ 0. l 0 0 0 

ullfornl•n•h ! o. 7 
Clinoc.ardb• 0 0 8.J 0.4 0 

n•ttallH ! 10. l :to. 5 
llyaella 1.0 < O. l l 7. 3 0.1 17. 3 0.1 3.8 < O. l 

t..ida ... 0.0 t: 8. 5 .:t 0. 1 ±11.4 t 0.1 11. 5 
llytilu 5 c:'. 0.1 4.3 0.1 225.3 0.5 11.; <. 0 l .,,. O•v.) .t ] • b ± l.3 .:!. 0.1 ! 63. 7 ±0.2 .! 2. 1 
Prototbaea 4.S l. 3 .c:. O. l 43.0 0.4 0.8 "'D. l 

•t-' ... :t 6.4 :t l. 5 :t 33. 5 ± 0.4 t l. 0 
Tr ...... lla 3.0 .c. O. l 3.3 o.o 9.5 0.2 o. 5 ~ 0.1 

taatilla t4. 2 ! 2. 6 :10. 1 "!_ 7. 2 ±. 0. l :! 0.6 

Tneu• 0 14.6 4.5 1. 3 0.5 2.0 
Up&X ! o. # "9.2 1. 3. l t 1.6 t 0.6 !.L 7 

Alanellda 
Ollpch.Mta 1.0 <.0, l 2.5 ... o. l 3.0 .... o. l 3.8 "-0. l .,,. :t l.4 !. 2. l ! 2. 2 :!: S.6 

Polychaeta 
c.pt.t•lllCae 

C..lt•ll• 2.0 .( 0.1 0.5 <.0.1 0.5 <.Q.l 0. 3 4. 0. 1 
capit•~· ! 1.4 t 1.0 ! l.0 t 0.5 

... l .... t•• 0 LO ... 0. l 0.3 .. o. l 0 

•PP· ! 2. 0 t 0. 5 

11oc.-..t•• 1.0 .( 0.1 8.5 .... o. t 3.3 .. 0.1 7.8 LO. l 

t-l• :t 1.4 1 9. 3 .! J. 3 !. 7. 8 

ca..toptn-ic!M 
lplocb.eetopterva 0 0 0.3 <.. 0.1 0 

coetarlua .! U.5 

ChryeQ1Nta l tdae 
Paleooot1,.. 0 0 0.5 ... O. l 0 

bellh ~ 0. b 

. ) 



Beckett Point •3 

Spr n s.- 77 Fall 77 Win 78 
I we I vt. I wt ' wt 

Cinat•lldff 0 J.3 .:.. 0.1 0 0 
app. uuv.) t 0.5 

lrorrill•i4- 0 0 o. 5 < 0.1 0 

•n· to. h 

Protoclorvll le.t 0 0. J < 0.1 0.3 <-0. l 0.3 " o. l 
gracilh t 0. 5 :t 0. s .t 0. 5 

C.:lycerlue 
8-ipo41u 68.5 ./ 43. 5 78.8 30.3 

bon&U• :t 2.1 t. 2. 5 :t 4. 6 ±.11.l 

••10D1d.ae 
Nicr.podarke c 0.3 ~0.1 11. J ~0.1 0 

aala t. 0. 5 ! ). 3 
Ophl .. r~• 0 0 1.8 ""-0. 1 0 

,. .. tt-•18 t. 1. 7 

lerwl.'-

•ret• 0 0 l. 3 .t.O. l 0 
lip. !. 1. 0 

flat)"IMlnb 0 0 9.8 .t...O. l 0 
blc.a.al iculata t.10. 2 

Omq>bil'--
On.., hi• 0 0 0 0.5 ~0.1 .,. i 1.0 

OphelUclu 
~,. 0 0 2.8 c:. 0.1 0 

brevl• ±. l. 7 
O,Mlla 0 0 0.5 .£ 0.1 0 

li!Mcina t 0.6 

, ~ 

I>") 



leckett Polot +3 

lpr 77 Sua 77 Pall ~7 
I' Win 78 

' •t I ¥1: ' wt I wt 

0.01141.N 
0.-.i• t.5 (, 0.1 7. 0 ./ 207.3 .,/ 30.5 '0.1 

futfoE"B.h t. 7 .8 ±6 . .5 t. 86. 2 1::24.0 

Phylletlocid .. 
&t ..... 0 0 l.) ..:.0.1 0 

1-.ip .:t 1. 0 

•l•li• 0 0 0.8 £0. l 0 
fl'M"lrtlobata t l. 5 

&. 0 0 2.8 ... 0.1 0 
aeplaea t l. 7 

Pby lle4oee 0 0 1. 3 LO. l 0 
.. c.laca :!.l.O 

r. 0 0 0.8 .... o. l 0 
•pp. .t. l, 5 

Pld-.U.. 
ri•lOM 0 0 0.5 ; 0. l 0 .,. t.0. 6 

Pelyaoldae 
lar..t:boe 0 0 l. 0 .( 0.1 0 

i .. 1au ± l.4 

labelU.'- 0 0 0.3 ~O. l 0 
app. t.o. 5 

llgall9Di4u 
Plwloe 0 0 0.3 'U. 1 0 

Bd.mata ;t 0. 5 

lpionldae 
Polydou 0 0 0.8 .c..0.1 0 

col..hlarua r. 1. 0 

) ... ""'.' 
.... l. 



Beckett Point +3 

Spr 77 ,_ 77 Fall 77 \llin 78 
I wt ' Vt ' Wt ' vt 

Splont4 .. (coot.) 
Polydora 0 . .5 ... 0.1 0 0 0 

proboecldea ~o. 1 

'· 0 0 o.s "0. l 0 .,. :t 0. 6 
PdOONpio 0.5 ..:Q. l 0 l. 0 <. 0. l 0 

clrrttera I. o. 7 .t 2. 0 
r. 0 0.5 < 0.1 0.5 < 0. l 0 

•t .. ~trupi t 0.6 .t l. (• 
Pyaospio 0 2.5 <. 0. l 47. 0 <. 0. l 0 

•l•Pft8 .t 2. 9 .!. 4 7. 3 
lcolelepb 0 0 0.5 ..: 0.1 0 .,. 1. 0. 6 
lplo 0 l.3 ..: 0.1 14.3 .q). 1 0 

filleonta :t l.0 ~ b.6 
lplopNlna 0 0 l. ~ "o. 1 0 
~yx :! l. 7 

lylU.tlae 
Br-.l• 0 0 0.3 .c.O. l 0 

tr-revtpurynah ± 0. 5 .._one l.O ..: O. l 0 1.3 ... 0.1 0 
l811Hl :t l.4 t 1. 0 

lphaeroayl 11• 0 0 0.5 (. 0. l 0 
pirlfera r l.O 

lylUa l. 0 ..:0.1 l ,., 
.~ < 0.1 0.3 <. 0. 1 0 .,,. 1 l.4 t l.4 ± o. 5 

Ta-•!MtlU.t.• 0 0 0 0.3 <. 0. l .,,. ± o. 5 
Polycirru• 0 0 o.s LO. l 0 

ap. • !. l. 0 

Cnuttae .. 
O.tracoda 0 0 1.0 i..O. l 0 

•PP· ± 1.2 

:: 7 >< 



Beckett Point +3 

Spr 77 Sum 77 hll 77 Win 78 

• ~ 
, vt , vt I wt 

Cirripe41a 
lal-8 l.O 0.8 11/.8 2.4 19.8 3.4 l. 0 o.o 

glaiulula i 4. 2 ~ 1.1 t:b3. 7 ti.o t 2b. 2 t 3. 5 ± 1.4 !. 0. l 
a. 0 0 o.s <: 0.1 0 

•p. O•v. > t C.b 

0.-.cu 
0..1141 0 0 l. 3 "o. 1 0 

V11l&arl• t 1. 5 

Tanatda~ 
Lep&..-.lia 0 0 15. 0 .( 0.1 0. 3 .c. o. l 

daitla t 12. 9 ! o. s 

laopolla 
lxoepbMroma 0 ).8 "'0.1 40.0 0.3 0 

mpllc•9& i 3. 3 t. 14. 9 t 0.1 
1. 23. 0 c. O. l 7. 0 L. 0. 1 0 0.3 .c:.0.1 

-4ta t. 5. 7 :t I. 7 .:t 0.5 
QnorU!Npti.r011M1 0 4.3 r 1 0 0 

Ont&eneoee t 6. 0 ±o. 2 

-h1pod.I 
AllorcMate• 0.5 (. o. l 

au..-t•• t 0.6 
Alllaoa-ns 28.S 0.1 

coafenicolu• i 15. 2 1.0. 2 
Capralla 0 0 0.8 "-0. l 0 

l.evlucwla :t 1. 0 
Corophb• 0 o. 5 (. 0. l 5.3 "-0. l 0 ., .. :t 1. 0 t 3.8 
~ri4u 2.0 <. 0.1 10.0 0.1 0.8 .(. o. 1 

•pp. i l.4 !" G. 7 t l.0 
Orchie9Uldea 0. 3 "0. 1 

pugettenah t. o. s 

274 



Beckett Point +3 

Spr i7 Sum 77 Fall l7 Win 78 

' wt, I vt I Vt ' vt 

Dta capoda 
Cancar 0 0.3 o.o 0 0 

ugi•t•r t 0. 5 :r. 0. 1 
Hemtarap ... 0 ~.3 0.2 2.8 0. l 0 

oreaoa•n•i• 1 o.s !. 0.4 ! l. 5 0.1 
Papna 0 0.3 o.o l. 3 0.1 0 

hira•tiaculu• to.') :ro.1 ti. 0 :to.1 

•• 0 2.8 "- O. l 1. 3 0.0 0 

•PP· (juv.) ::f 2.1 ti. 9 :t 0. l 
Pinnillida• 0 0. 3 O.l 0 0.3 .c. o. l 

app. to. 5 10. 2 to. 5 

luecta 
D ... pter.n 0 0.3 4 0.1 0 0 

la nae :! 0. s 

Phorontu 
Phorooop•h 0 0.3 '- 0. l t>.O "'0. l 1. 3 £.0. l 

bani.rt :to. s :t 4. l ± 1. 3 

lchin~l'lllllt& 

kbiooldu 
DlnHlruter 0 1.0 0.1 16.8 o.o 0. 8 0.0 

exceotricu• 1 0.8 t 0.1 'tll.9 ±0. l t 1.0 t..o. l 

Bolotharo14ea 
Lepta.yu&pt& 0 o. 3 "-0. l 2.0 o. 1 0 

clarki t o. 5 !. 4. 0 ! 0.1 

Specie• rt~hne•• 23 5S 74 29 

Dtvenity - I' 1.89 2. 20 2.13 2.15 

-:.i.•l n.-ber 172. 5 276. 7 96S. 7 99. l 

Total bia.u•• (g) £ 2.7 .:.. 20. 9 < 13. 3 <. 4. l 

'l 



Table Ji. Bt.:ckett P..::iint \proct.·ct<::ct sand) bent hie organism:; frt1l'l the l.j\.. (+q') intert id i1 z,1;w 
cnl lt> ~.:d ->pr in£ 1977 through wintt•r 1978 • .:;xpresst•d as numh.::r 11!,,;1,,r h1.>mas~ i,') :wr 
0.11:) ('.·;=:?: r.prinf.) an.l 1 -2;; (\:.',· sum.'Iler-\..'.inter) m2 + •>t.1ndard ·ic-\·i:it L'!l. 

Chloropbyta 
lnteroa>rpha 

inteetinalh 
I. 

lin&• 
Ulva 

•P· 
Uroapora 

•PP· 

lhodophyta 
C.r•aiua 

pac1f1cua 

Cnidart. 
Allthoaoa 

•p. 

PlatJbel•nthea 
Turbellarla 

•PP• 

._rt .. 
app. 

-.toda 
•PP• 

Gastropoda 
Acaaeidae 

app. (juv.) 
A&l•j• 

dl.oaedu 

Spr 77 
f vt 

0.5 
:: 0. 7 

0.5 
!. o. 1 

0 

c 

0 

0 

0 

< o. ! 

"0. l 

26. 5 4. o. l 
:_ 12.0 

45.0 ./ 
::.12.7 

0 

0 

0 

Sum 77 
I vt 

0.8 
+ l.O 

0 

./ 

./ 

0 

j 

< 0.1 

11. 5 ../ 
+ 9. 3 

7.3 '0.l 
:: 3. 9 

0 

0 

Fall 77 
I Vt 

0 

I 

... / 

0.8 <0.l 
+ l. 5 

0.5 ~0.1 

+ 1.0 

8.3 ~c.1 

+ 4.0 

220.8 <0.J 
:::188.8 

0.5 "-0.l 
1:. 1. 0 

0.3 <..O.l 
.:. o. 5 

0 

Win 78 
I wt 

0 

0 

0 

0 

0 

1.8 <0.l 
+ 2.9 

0 

12.0 ..;.O.l 
42.4 

4i.3 <..O.l 
_:19.3 

0 

0 

0.) <.0.1 
::: o.s 



leclr.ett Pot nt +O 

Spr 77 Sta 77 Fall 77 Win 7E 

' Vt I wt I "'t ' wt 

wltropoda (cont.) 
Alvinia 2.5 < 0.1 0.8 <-0. l 7. 3 "'- 0. l l. 5 <O. l 

ep. :tJ.S !::. l. s :. 3. b ~3. 0 
".:ylichna 6.0 0.1 0.3 0.0 o.s o. 1 0 

ep. + 8.5 :'.:_ U. l .:... o. s :!:. 0. l .!:. o. b !.O. l 
rart•h• 0 0.3 .<. 0.1 0 0.3 < 0.1 

occ::ldentcle +. 0. 5 ~o. s 
.... in.Ma 0 0.3 .c..O. l l.8 ""0. l 11.] <O. l 

•••icula :!:. 0. s .:. i. ~ .:.o.s 
i..~ 4. !J < 0.1 16.3 o. l J Q . '- ,(_ o. l 0.8 "- o. l 

•ariagata + 0.0 ::: 13 .4 ! 0.1 .::2.0 :_ l. 0 

LittOTiU 0 0.3 .::: o. 1 () 0 

•'-tuna .. 0. 5 
Kat'prit••/ 0 0 0.3 < 0.1 0 

Linlarta .. 0. c; 
IUtrella l.O < 0.1 0 O.b £... 0. l v.3 ~ 0.1 

tuMro•a + L4 :.1. 0 + u.) -......... LS 0.9 o. 5 0. J u.s .<:. U. l \) 

--dicta I + 2.1 ,!.L2 :. 0. 6 :.. 0.4 .:o.t' 
Odostcmia 9.0 .(_ 0.1 0 0. 5 iJ.; v .,. :::12.7 .: 0. IJ 

Oceoebra 0 (J 0 0. 3 ·~ 1 

1-rtM .: 0,) 

lha>la 
Clinoc..rdt~ 9.5 0.9 O.J (J. l ') 24. j i) -, 

. " i 

nuttallU :: 3. 5 ~ l. l .:... 0. 5 :. 0.) .:_O. : 3 .6 ::.0.1 
cr.-lla 0.5 < 0.1 0 0 

deeuaaata :. o. 7 
lllatttlla l. 5 <. o. l 0 0. J j l 

arctic a :: 2. l :. 0. 5 
Lueincaa l. 5 <. 0.1 0 tJ l. 3 0.b 

tenatacu 1 pta ::. 2. 1 :. 1 . iJ <: 
.J 

Macom.a 0 0.3 0. l l. 3 0.1 0 

1.oquinata .:o. s :. o. l .: 2. ~ ::.0.2 

, ·"~ -



Beckett Point +0 

Spr 77 Sum 77 Fall n \iiin 7t 
I wt I vt ' wt I vt 

IH velvia(coot.) 
M8cou 0 0.3 l. l 0.3 0.1 0.8 0.3 

naeuta +O. 5 ::2. 2 ::o. 5 .:.o. l .:. i. 0 :.o. s 
H. 0 0 0 l. 5 .:: 0. 1 

aecta .:3. 0 
M. 3.0 <. o. 1 0.3 .( 0.1 0 2.3 <.:. o. l 

app. (juv. ) ::_1.4 .:o. 5 _!:3.3 
ltyHlis 212.5 0.9 244.3 0.4 !.,(', l. 5 0 " • 0 220.3 0 . ... 

taai 1. .:.1s1.1 ::.o. 9 .:.20s. 3 ::.0.2 ... b9.0 .:.o.s :.o4. i _:o. i 

Mytil•• 0 0.3 O. l I) 0 
edvli• .:.o.s ::o. l 

K. 2.0 <( 0. l LO .€.0.l 0. 3 .( J. l 0 
ap. {juv.) ::2 .8 ::.o. 8 :.o. 5 

Pan~ 0.5 0.3 0 0 0 

pneroaa .:o. 7 ::.o. 4 
Pratotha.:a 9.5 0.1 o. ti 0.3 7. 3 0. '1 7. 0 0.1 

at-1.nea :.9. 2 !O.l :.o. s :.o. 5 :.s .4 ::i. 7 :.1. t .:o. 2 
Tel lirut 0 0 0 l. '.> 0.2 

.adeata .::2. 4 ::o. 2 
t. 6.0 < O. l 5.b 0 ., 1. 5 0.0 4.0 O. l 

•PP· {j1'V • ) :.i.4 ::'.:J.O .:o. l ::.J. 9 ::.0.2 
'Iran•~n•lla 24.5 O.l 28.0 O.l '.>. b 0.1 12. 0 < 0. l 

tantil 1 -
~ 5. 0 :.o. 1 :.20.4 ~O. l ::4.9 .:o. l .:5. 7 

Treat.ta 0 l l.. 3 b 4.3 0.8 1.8 1. l 
cap ax :.is.fl .:t. i ~3. 0 :'.:.l. 1 :.2. l :.2. 2 

Allndiu 
Ol igoch.Hta ll.0 < 0.1 l. 3 <. 0.1 31.0 < 0. 1 3.5 -t..0. l 

•pp. .:10.2 .:o. s .. :JO. 2 :.3.) 

rolychaeta 
C.pltellidce 0 0 l.0 < 0. l U.8 (. 0. I 

ap. :.2. 0 :. l. s 
Cap1Ul la 4.0 < 0.1 0 3.5 { 0. l 4.S <. 0. l 

capt tat a ..'.:.s. 7 :..2 .4 ..::..-: .4 

_''....: ·i 



lecketl: Point +O 

Spr 77 Sum 77 Fall I I !Ji. n 7~ 

' Vt ' wt I wt I wt 

Cap i tell i dae (cont.) 
Mltdiomaatu• lS.5 ( 0.1 8.3 < 0.1 31. 0 < 0. l l l. .3 < o. 1 

•P· ~ l2. 0 :_4. 7 • 3.b : 11. 7 
llotoaa•tv.• 0 2.0 v' 0 3.3 < a.1 

line.atua .:_ L 8 .:. 1. 3 
ti. ll. 0 ( 0.1 10. 3 ( 0. l 7.) < 0.1 3.8 < 0.1 

tem•l• :. 2. 8 :.18.5 .: 3." :. 2. b ... 3.5 < o. 1 0 0 0 
ap. (juv.) :: 5. 0 

Chaeloptuida• 
119aoctwMtopterue 5.0 <. 0.1 13.3 v' :.t.5 < 0.1 2.5 < 0.1 

taylort :!:.5.0 :.12.6 :: l. 3 .:. 2. 9 
lpl~hee.Jpteni• 0.5 < 0.1 4.0 I 0.5 <0.1 2.3 <0.1 

costar.. :. o. 7 :: 1.6 ::. 0. 6 .:. l. 7 

Cinat.ali.ta. 0 0 l. 5 < O. l 0.5 <. 0.1 
•pp. (jav.) :!:.l. 0 .:: 0. b 
Tt..ryx 1.5 < 0.1 0.3 .( 0. l 0 0 

-ltifllh .:.2.1 ::.o.s 

Donill•ldM 
lenrtllu 0 0 0 0.3 .( o. l 

1114-lphi .:.o. ~ 
h'etoilorvil lH 4 • .5 < I), l l.0 ( 0.1 6.0 < 0.1 l. J "-.0. l 

1racili• :.o.4 :. 0. 0 :_ L 6 .:'.:.1.0 

CUycerf. .. • 0 0 0.3 <. 0.1 0 
•pp. {jav.) .:.o.5 
Glycera 0 0 0.3 ,- 0 v 

-rlcana ::o. 5 
G. 0 0 0.3 < 0.1 0 

t••••l•t• :. o. 5 
!.lmd.podu 47. 0 ( 0.1 17.3 J 12. 0 < 0.1 12.0 < 0.1 

borealh !.19.8 :_4. 9 :. i.4 :: 2. 9 

--~ .... 



-.ckett Point +o 

Spr 77 Sua 1~ ' I Fall 77 Win 18 
f wt. I vt ' vt I vt 

Coniadidae 
Clycinde 9.5 < 0. l 1.0 < O. l < O. l 5.0 <.0.1 

pie ta :_6 .4 ::o.a ::o.o 
•.ton14- 0 0.5 < o. l ·~ < 0, l 0 .,. U•v. > .:i. 0 - J. 0 

ledoold 0 0 4.3 < 0.1 2.3 <0. l 
ap. A ,.,,,. • 6 +2.e 

Mlct"opo4.arke ~. 0 < 0.1 4. (S < O. l 20.3 .;.O. l l 0 • .5 <. 0. 1 
eut.a :.2.a .:.i. 0 ~i o. 0 .:.s. 5 

Ophlo4~ 4.) o.o l.0 ( O. l 12.3 <. o. l 8.8 "-- a. t 
pt1gett9n•i• :'.:.8.5 t 0.1 ::o.o =4.0 :_5.9 

K89elocil._ 
•1•k • 0 0.3 <: 0. 1 0 J.) < 0. l 

J..,oa .. ca ~0.5 .!:l. 3 
K. 0 6.3 <. 0.1 2.0 < 0.1 0 

pitelkai .!:7. 6 :!::.l. 2 

iltlciatida• l. 5 < 0.1 0.8 < o. i 4.G <. 0.1 1. l <. 0.1 
•P· O•v. > :.2.1 .:.i. 0 :.2.2 :!:l. 5 
A.d.otMHa 0 0.3 < 0.1 0.8 .( 0. l 0.8 ./ 

nltro..:tncta ::o. 5 .!:l. 0 !.l. 0 

llepbtytclM 
llephtys 0 0 0.3 O.l 0 

CMCOidea .:o.5 .:.o. 3 

•• 0 0 0.) < O. l 0.5 <. 0.1 
ap. (juv.) ::.o. 5 !_0.6 

.. nl'-' 0 0 JS.3 ./ 21. 5 <. o. 1 
ap. (juv.) .::_l 1. 9 ±.9. 7 
•r•il 14.0 (. 0. l 4.8 < 0.1 9.5 / 8.S <.: 0.1 

"' ap. ::.2. 8 ::J.3 .:6. 5 .!:3. l 
Platynereh 12.S ( o. ! 7.5 J 42.3 ./ 37.8 ( 0. l 

bl canalicul at• ::.o. 7 .:s. l !..ib.O !.9. 0 

) 



Beck•tt Point +O 

Spr 17 Sam 77 rall 77 Win 78 

' vt ' ~ I wt , Vt 

Omaphidae 
Dtopatra 0 0.5 < O. l 0 0. 3 < 0.1 

ornate ... G. 6 + o. s -

Opheliid• 
Anundia l.0 < 0.1 l. 5 ( 0.1 43.0 < 0.1 l8.5 <0.1 

br.,,1• ... l.4 + l. 3 :. 20. 0 :. 6. 8 -
Orblnlidae 

Scoloplo• 3.S < 0.1 1. 3 < O. l 2.5 <.O. l 5. \) < 0.1 
sp. ::!.:2.l ::. l. 0 :. 1. 3 !. 4.6 

O.Utltlae 
O..Ola 15.5 < O. l 25.B .. / 34.8 .( 0.1 21. 8 <. 0. l 

faetforata !. 20.S .:. 4.8 .!:. 12. 3 ::. 10.5 

f.eUnarltdae 
Pectlnarla 0 0 0 0.5 .::. 0.1 

1r-lata .:. 0.6 

Pbyllodocidae 
k .... l.O < o. l 1.8 < 0.1 0.5 ..::0.1 0.3 <. 0. l 

lonp :. 0.0 = 1.5 .: 0.6 .::.. o. 5 
c. 0 0 0.3 <. 0. l 0 

tuC.realata :. 0.5 
I. 0 0 O.J <. O. l 0 

•P• (jav •) :: o.s 
•lalla 3.5 < 0.1 o. 5 < 0.1 5.b <. 0. l 3.G <.. 0.1 

.#•guine. :. J.5 :: 0.b :. l. 9 ::. 0.8 
PhyllMHe 0.) < O. l 0 0 0 

$roer"ladica !:. o. 7 
P. ~.5 < 0.1 ] . 0 / 21.8 J 5.3 < 0.1 
.. e11lat.a .: 10.b .: 4. b !. 9.6 ::. 3.5 

r. 0 2.S <0.1 0. 3 < o. l 0.8 .( 0. l 
•p. A :: 1. 3 .: 0.5 ::. 0.) 

~Rf, 



hd.ett Point +-0 

Spr 77 Sum 77 Fall 77 Win 78 
I wt ' wt ' vt ' wt 

Phyllodoci Jae (coot.) 
Phylloecce 0.5 < 0. l 0. 3 < O. l 0 o.s < 0. l 

ap. +O. 7 ... o. s :i.o 

Pol)noitt.. 0,5 < 0.1 0 O.F < 0.1 0 
ap. +O. 7 +LO 
Arctoooe 0 0 0 O.J <.O. l 

vit.t•t• .:_o. s 
Mar.t>thoe 1. 5 < 0.1 o.s < 0.1 0 0.3 <. o. l 

11Bbrtc:au .:2. l !0.6 ~o.s 
I. 0 0.8 <. 0.1 0.8 ( 0.1 1.0 < 0.1 

l.,.leta .:o. 5 ~l.O .:!"_0.8 
Lep14a•thellh o.s < o. l 0 0 0 

berkeleyff +0. 7 

lisalooldae 
Phol .. l. 0 <O. l 0 l.3 < 0.1 0 

mi•t. !_l.4 .:J. 3 

lpioetdae 
Mal•coc•ro• 0 1.5 < 0.1 5.8 < 0.1 0.8 < 0.1 

gl•taeua :!:,l.9 :.s. b !l. 0 
Pol,-ra 37.5 < O. l 259.8 ./ 19.8 ../ 3.5 .( o. 1 

•oeialh +53.0 .!_llb. 5 ::22.5 .:s. 2 
r. 0 68.0 I l.8 <. o. l 0 v .,. A +52.6 +2. l 

'· l' 0 5.8 <O. l 0 

•P· ! Ii. 5 

Prlono•pto 4.5 < 0.1 2.8 <. 0. l ll.0 < 0.1 4.8 <..O. l 
•teenatnapi +2. I +2.2 :.3.4 !_2.4 

Pyp•pto 2.0 < 0.1 1. J ..: O. l 1.8 <O. l c 5 ..(_ o. l 
•l•1ana +-0.0 '-1.? ,:2.2 _:o. 6 

Seo I aleph 0. j < O.l 0 0 0 

•p. :_o. 1 
lplo 0 25. 0 ...; ' 0.8 <. 0.1 1. 0 <. 0. ! 

fiUcornh .!.b.2 !_I. 0 :.!:l.4 

.! ,q .... 



Jl.edi.ett Point +() 

Spr 77 SlMI 77 11111 77 Win 78 
f vt , vt f wt I wt 

Sp1oaidae (cont.) 
Splophanea 6.5 < 0.1 22.S < O. l 9.0 < O. l s.s <. 0. l 

bomb".'X .!;_9. 2 + 22.8 :-6. 2 + J. l 

Sylli.M 
IT eat.a 0 0 0.5 < 0.1 0 

bnv1pbaryngh +1. 0 
ltaogOGe 1.0 <O. l 0 O.J <O. l 0.5 ( 0.1 
~fera +l.4 +O. S +0.6 

&. 35.0 < O. l 22.3 .(' 0.1 77. 3 < 0.1 39.S .{ 0.1 
i ...... 1 +0.0 +8. 7 +22.8 +4.S 

5ptl.Hrot17l li• 0 0 0.3 < 0.1 0 
pirlfera .. 0. ') 

s. 0 0 0 0.3 .( 0.1 
ap. +O.S 

lylll• l.5 <. o. l 2.6 .( o. l 1. 0 " o. l 0.3 < 0.1 
app. + 2. l +1.4 +o.s -

Cru•tacea 
O.tr9Co4.a l.S < 0.1 2.0 < O. l 4.0 < 0.1 0.3 < O. l .... +o. 7 +4.0 + 3. 7 +0.5 

Lepto.u·aca 
•balla 0. s < o. l 0 2.8 < 0.1 1.8 ( 0.1 

pwpttenata +O.: + l. 0 +l.3 -
Myslllacea 

&rchMloluyds 0 0 0 0.3 .( 0. l 
arelmluk.u +o. s 

c-.ee. 
C-Ua 2S.S < 0.1 l. 3 < 0.1 4.0 <.O. 1 J.8 .t:.0.1 

vwlgari• .!;_O. 7 .:!:_l.9 ... 2. 2 + 1.1 

tan.9ida<:u 
Leptocbelia 483. s O. l 44a.s 0.2 lllS.& 0.6 509.3 0.2 

dubia :!.5- 0 .: O. l :_332. 7 !.0. l ~308. 9 ... 0.2 +177.9 + O. l 

:.:q:-i 



JWickatt Point +{) 

Spr 77 Sum 7 7 Fall 77 Win 7h 

' vt ' wt # vt # vt 

Cru•tacu {coat.) 
l•opoct. 

hoaphaeroaa l.0 < 0.1 0 0.8 < O. l 0 

... uea.u 't l. 4 ~ l. ~ 
lenirop•1• 0 Q 0 o. 3 < O. l 

kinc.aicii _!:0. s 

japh1po4• 
Caprellidu 

C.,r•lla 0 0 0.3 < 0.1 
laevluet1la ... 0. 5 

C:-.rt.du 70. 5 < 0.1 22.0 <. 0. l 20.5 0.1 

•PP· +O'l .4 •ts. e 1-13.7 +Q. l 

••a•u l. s <O. l 
..... bl +l. 7 -it hoe 

3.5 < O. l 
Tiacertoaa +O. l 

.tal•oa-nt• 0.3 < O. l 
cocfervieol•• +O. 5 

Mrol._ 1. 0 < 0.1 
coh•biM ;!:0.8 

Coropht .. 3.8 < 0.1 
aclMH••ic .. +J,O 

c. l. 5 .(_ 0. l 3.0 .: 0.1 0.3 ~0.1 0 
app. +o. 1 !2.5 !_O. S 

C-rop•i• 0.5 <O. 1 
tbolllpaont +-i. 0 

llltliu 0.3 ..:. 0. l 
thmtala +o.s 

Pu:apheltlis l. 8 "- 0.1 
ap. typtt • :!.2. 2 

•• 6.8 <'.'. 0.1 

•P. type c ::s. 6 
Photh 72.0 0.8 

bnvip•• ~.1 !_l.S 

:·~4 



le~kett Poi.nt T-0 

Spr 77 Su111 77 Fall 77 Win HS 

' trt ' yt ' vt ' tit 

G.-.rf.Ma (cont.) 
rontopnela 0.) ( o. l 

d. roetr•t• +O. 5 
SyucldUti- ).3 < 0.1 

recti,al,_ +O. 5 

Drec4po4a 
Cancer 0 0.8 <0.1 0 0 

or•aon-•1• +l.5 
c. 0 2.0 < O. l 0.3 < 0. l 0 

•pp. '!:_2. 7 +o. s 
C.ri4ea 0 0.3 < 0. l 0.3 < O. i 0 . .,. (Jwv.) :_o. s .::.o. 5 
cr .... 1._ 0 0.3 < o. l 0 0 .,. ouv.) ,!O. 5 
lat•ti• 0 0. 3 <0. l 0 0 .,. :o. 5 
Pap nu J 1.3 < 0.1 0 0 .,,. (j.sv.) .!O. 5 
Pinmlll• LO < o. l 0.8 (" 0.1 2.b O.i 0.) .£.0.l .,. !_l.4 !;.1.5 ::s.s .t 0. l :_o. s 
PlanotMrt4- 0 0.5 < 0.1 0.3 .c. O. l C.3 < 0.1 .,,. ,!O.b - o.s .:.o. 5 
hptUa 0 6.8 < 0.1 0 0 

arac:Uh :!:5. 4 

rtso l'Ollll .. 

f'holODOp-1• l. 5 < O. l 0.3 < O. l o. s .( o. 1 0 

ban.rt :2.1 .!O. 5 :i. 0 

lchi.o4erlll9ta 
&ddl'IOldea 

DaMlra•ter 4. 7 0.1 22.8 l.9 24. 8 0.4 12.0 0.3 
esceetrlaas ::2. 5 :0.1 _::4. 9 ,!2. 8 -:_4.6 :0.1 _!:6.2 .!0. 1 

2 .. 



Beckett Point: +o 

Spr 77 SWiii 77 F.dl 77 Win 78 , vt , vt I wt , vt 

lolothllTI>ldu 
LeptHJllapta s.s O.l 2.8 0.1 3.~ 0.0 2.0 J 

c:lart1 .!_6.4 + 0.1 + 1.0 :. o. 2 -t-1. 9 + 0. i ... 1. 2 

83 93 79 

2.51 2.13 2. 30 

total n..-IHtr l 241. 5 1464.6 2427. 8 1144. 6 

c.al blo.us (g) < 61. 3 "o9. 5 <'.. 77. 0 ..::.69. 6 

.:: 91 



Table ). 1 Beckett t'ornr. sandJ bentn1c orga~1srr.s fro!": t ,, subtidal zon.:· c0~ lected 6 June 1977, expressed 
as number .:;na.1or biomass (gJ per U.05 m .!. standard dev1atio:-i {N=.:.J. 

Chlor~phyta 

Ulva ap. 

lhodophyt.a 
Ceraaiua nibnm 

Cnidaria 
Anthoao• 

Actlnerl• •P. 

fhtybehdnthes 
Turbellaria •PP· 

...._toda •PP· 

Molluaca 
Ga•tropolla 

Aca.eidae .,. (juv.) 

Aal•j• ... ~ •• 
Alvinia •P· 
Ampbi••• colu.biana 
CrrUhiop•h •p. 
Colnmbellld .. 
Crepidula •pp. (juv.) 
C:y lichna •P. 
1illai~veaicula 

l.aeuft<I variegata 
Mar1arites papillu• 
1Yr1aritea/Linalaria 
11.itrella carin.ra 
Kitrella tubero.a 
a.•sariu• eendicua 
Odoatoaia sp. 
T\trbonU la sp. 

-5 m. , 

0. 5 t 1. 0 

0.3!0.5 

13.0 !:S.8 

8.0±.4.2 

0.3 :t.0.5 
0 

15.8 ~8.l 
0.3!.0.5 
0.3±.0.5 
0.5 ! LO 
0.5!0.6 
0.5 .!.0.6 
0 
9.5t5.9 
l.3.!.2.5 
2.0.t.l.4 
0.)10.5 
2.St.2.7 
0 
0 
1.) ! o. l 

vt 

< 0. l 

< O. l 

O.l.!0.2 

< O. l 

(. o. l 

.. l 

< 0.1 

< 0. l 
.:: 0. l 
"-0. l 
..:.0.1 
"0.1 
"0. l 

c:: o. l 
O.lt.0.2 

..: O. l 

.( 0. l 
O.ltO.l 

-.:. o. 1 

-10 m. 
I 

0 

0 

20.0..!:2.5 

18.0:t7.9 

0 
0.3 ±.0.5 

17.0 112.5 
0 
0 
0 
0.5 .!.1.0 
1-3.!l.5 
0.3 t0.5 
3.3!.4.3 
0 
0 
0 

lt.3 :tlb.6 
l. 0 :t 0. 8 
2.IL!4.9 
o. 8 l. 0 

wt 

0 

0 

~0.1 

<:.0.1 

O.l:t0.2 
0. 3 t.0.6 

~o. i 
-'O. 1 
<. 0.1 
L 0.1 

0.1±:.2 
0.0:!0.l 

"'0. l 
..:: 0. l 



11valvia 
.A.cih CMtnm91a 

Clinoc.ardt .. mattellii 
Crenella '9c:9•••&• 
CryptOllJ• califontic• 
t.cinGllM temd.•calpta 
LJOO•i• c.liforulca 
Mac-. •P• U•v.) .,. -~· ., •• u. t.m.tla 
Mytll ... ,. u~v.) 
lllaalla teD11h 
Pocl9illa1 a cepio 
'felltu ap. 

Polycbaeea 
•unu:tNe ap. 

..,laarete arctic• 

Cqit•lll4'ae 
C.,ltella caplteta 
MIHli-.t .. ap. 
lotoa.aat•• linaatu• 

~topteridae 

Jl&aocU.toptana taylori 
PhyllocU.toptarua proltfica 
Spioctwa.toptania coatanm 

Donllle1U. 
Prototlorvlll .. grecili• 

Glyceridaa 

Glycenap. (jvv.) 

Beckett Point Subtidal 

-j •. 

I 

0 
0 
u 
O.S!l.O 
2.1t1. 9 
0.3t0.5 

10.0±7.l 
J 

64.St.l~.5 

0 
0 
0.3 ! o.s 

18. s r 11. 3 

4.8 ! 1.6 

0 
0.) ! 0. 5 

0 
O.J .tO.S 
0 

Lot.2.9 
0 
5.5 ±3.l 

0 

0.8!1.'.J 

vt 

'o. 1 
(. 0. l 
.:O. l 

0.2!_0.3 

0.1±0.l 

.c:o. 1 
0. 5 ..! o. s 

<.O. l 

.:. O. l 

(. 0. l 

..:. 0.1 

.(_ 0.1 

£..0. l 

-10 111. 

0. 3 !: 0. j 
O.J!0.5 
l.8tl.7 
0 
),8±2.l 
0 
lL.3~10.3 

0.3! o.s 
l.S3.8 t. 44.4 

0.3 t 0.5 
0.Jt.O • .S 
0 
7.3 !.6.0 

1.3 :tl.5 

0.3 t0.5 
0 

1.0!2.0 
1.8!2.l 
l.5! 1.7 

14.0 tl3.9 
41.) :t49. 3 
8.0±4.9 

0.3 ±0.j 

0.3 t0.5 

vt 

( 0. l 
.::0. l 

0.3 t0.5 

.::O. l 

O.lt.0.l 
.( 0. 1 

0. 2 !. 0. 1 
;: 0.1 
.:: 0.1 

0.6!.0.b 

<..O. l 

.::.. 0.1 

.:..0.1 
"o. l 
<. 0. l 

"o. l 
.:: 0.1 
.::.. O. l 

£.. 0. l 

LO. l 



Glyceri._. (cont.) 
....;.,,..... bereall• 

Coo1a4i4-
Cl yd.otlie pict• 

RH1oni4M 
llieropo4erke chlbh 
Ophlo4r..._. ptagetteniia 

1.-brlMrt .... 
1.-brtnerta • p. 

Meploel.._ 
Mepl~ pltelkai 

llal'-1.U. 
A11i•tbella nabrocin~t• 
•cl ymene ., • 
llicOll8Cbe i..-rlcolua 
I. peraoa.t• 

lephtJi.4.M 
llephtya ferTUginea 
I. •P· 
I. ap. (j•v.) 

len1U. 
•r•l• procera 
••••. (j•'I.) 
Plat,..rel• bicanallculata 

an.pt-iildae 
Dlopatra ornate 

IMckett Point Subtidal 

-5 • 

' 
0.3:t.C.5 

l.8t-l.0 

28. 3 t: 8. 2 
0 

0 

0.5~0.6 

1.0 .t0.8 
0 
0 
0 

0.8 t 0.5 
0.3 t0.5 
0.5:t0.6 

0.5 ±0.6 
0 

104 .8 i b6. 7 

o. 3 ± o. 5 

wt 

.c.O. l 

"0. l 

"-0. l 

.( 0.1 

..::: O. l 

..: 0.1 
< 0.1 
"- O. l 

"0.1 

.( 0.1 

- ~o m. 
I 

0.3:t0.5 

3.0±3.2 

4 7. 5 t: 28.4 
0.8:!1.5 

1.3 1.0 

0 

0.).t.0.5 
2.5 t 3.8 
l.3tl.O 
l.3t:l.5 

l.O:!l.4 
0.3 :t. 0.5 
2.5 .il.3 

0 
0.5t1.0 

68. 0 ± 51. 7 

O.J!0.5 

wt 

<0.1 

4:..0. l 

..:.o. l 
"- 0. l 

O.l 

..:.O. l 
...:0.1 
.:. 0.1 
.:. 0.1 

< 0.1 
.: 0.1 
"- o. 1 

~0.1 

"- O. l 

40. l 



Opheliidae 
Anundla brevh 

Orbb.lidM 
lc:olopolo• •P• 

PectlnarU dae 
Pectinarla graaulata 

ft&yllock daa 
lteone lonaa 
llllalla •aaauinea 
Phyllo4oce aroenlandica 
P. -.cuht.a 
r. •P· a .. 
1. ap. (juv.) 

PolJ'H)idaa 
a.1WOtboe tmbr1cata 
I. hm•lata 
Teaoala klt•apea•i• 

lai>elllU. 
Chofte ~c-4ata 
Pabrlclinae 

S.rptalldM 
lpf.ronh nak-·u1 

Slpllonid .. 
Pholoe mineta 

lplonJ.4 .. 

Polytlora li•i~ola 

Beckett Point Subtidal 

-5 •• 

' 
14.5±.J.9 

2.0t.0.8 

L5.t7.2 

0. 3 t o. 5 

0 
7.8± 5.1 
0 
0.5:tl.0 
2.3.t4.5 
).Jt_.l 

2.8.! 1.0 
0 
0 

0 
0 

0 

0 

0 

Vt 

< O. l 

<0. l 

<0. l 

"0.1 

..::: O. l 
<'. o. l 
< O. l 

<0. l 

3.0 !-~.6 

l.Jtl.J 

0.)t0.5 

0.3±0,5 

0.3.!0.5 
12.51:4.2 
0.3 ±0.5 
4.0t5.7 
B.8.t 5.2 
32.5~5.7 

).8±).0 
1.)±1.0 
0.3±0.5 

0.3±0.5 
0.3±0.5 

0.)±0.5 

0.5 t l.O 

vt 

.c..O. l 

<. o. 1 

<. 0. l 

<. 0.1 

.(_ 0.1 
"- 0.1 
<. o. l 
~ 0. l 
"- 0.1 
.c:O. l 

"-0. l 
4 0.1 
"0. l 

< 0. l 
~ 0.1 

..-.(). l 

'-0. l 

'. 0. l 



Spiouid.ae (coot.) 
Poly4ora pygidialis 
r. aoctalh 
P .... 
Priaa.apio st .. natrupi 
Spio fU icornh 
lpiophanea boabyx 

SylUd.ae 
t&oaon. ap. 
lp~o•ylli• brandhoratl 
Syllh •PP• 

Tareb4tlll4 .. epp. 

~1ptmaala •pp. 
Golflnaia ,.,etten•i• 

Cnaatac:ea 
Ostracoda •PP· 

Leptostraca 
Nebalia pugetten•i• 

Cuaacea 
C...lla vulgari• 
Didtylh •P· 
Leptoame ap. 

Taa.14-cu 
IAptoctwlia chabia 

lao;HHia 
J..ianoria algaru. 
Mimn.a 11bi...,.ta 
raranthura •legan• 

leckett Pcint Subtidal 

-5 m. , 
l.3 1:2.5 
.;.8t3.0 
LO t:0.8 

81.5t:5.8 
O.btl.0 
o.s ~ 0.6 

0.5±0.6 
0.8.t:l.5 
0 

0 

0 
D 

2.8±.2.l 

2.0.t 1.8 

O.Jt 0.5 
0.) t0.5 
0.3!0,S 

~3.0t-14.5 

0 
0.)± 0.5 
0.3 t0.5 

.t..O. l 
.t.. 0.1 
"0. l 
"-0. l 

..: 0. 1 
£ 0.1 

<. 0. l 
"-0. l 

£0. l 

<'.. 0.1 

..:.0. l 

..:. O. I 
LO. l 

.... 0. l 

"- o. i 
.:_ o. 1 

I 

0 
54. 0 ± 39 .1 

0.8 :tl.5 
)b.5:tl0.b 
0.3 ±0.5 
0 

o.s !0.6 
0 
1.'3 :J...j,_./ 

0.3 ~0.5 

0.3 tO,S 
0. 3 ± 0. 5 

42.3:tl6.3 

5.8 :t4.9 

0.3.t0.5 
0.3 ~ 0.5 
0 

L5.8tS.7 

0.3.t0.5 
0 
1.Jt_l.S 

wt 

.( 0.} 
.t... 0.1 
"'- 0. l 

.... a. i 

.(. o. 1 

"o. ' 

.c.Q l 

4. 0. l 
.(. 0. l 

<.O. l 

<0. l 

..._ 0. 1 
.:.0. 1 

.£..0. l 

.c..O. l 

...... o. l 



Mq:>hipoda 
c..ui.ari"-• •?P· 
Caprella •p. 

Mitt.a.:a;>rel!a kenn<1rrlyi 

Dec.apoda 
Call1an .. a1dAe ep. (juv.) 
Clncir oregonenai• 
Crangor: •P· 
Hippolytidae •p. (juv.) 
Pai'Uridae •p. (Juv.) 
Pagurua be~iugafl\la 
Pinnothert.daa .op. (ju·.:. 
rugettid grecili• 

Phoronida 
Phoronop•i• harmeri 

le hinoderaata 
Ophiaroidea. app. 

Kol ot huroi<:t•a 
i...,toeynapta clarki 

Sptcie• richness 

otverat.ly - H' 

Total ru.-ber 

Total bioaa3s (g) 

Secke t Point Suhtidal 

I 

:48.bil7.t 
O.lrC..5 
1.3 t.O.l 

o.] to. 5 
0.3 -t0.5 
2.5!2.l 
l.3t.l.9 
0.8.tLO 
l.0!2.ll 
1.0tl.2 
2.r;~2.l 

0 

• ; f o. 5 

2. 77 

70.8 

(b.5 

' ~' . 

lit 

0.1±0.1 
.. 0.1 
d). l 

4 0.1 
0.2't0.4 
0. 0 :f:" 0.1 

£0.l 
( 0. l 
<-0. l 
<0. l 
0.0!::0.l 

.: o. l 

• l U ID. 

I 

151.3 t..42.v 
0 
0 

0 
0 
0 
1.3 ~LO 

l '•. 0 !: 7 . 0 

0 
3.3±.l.7 
4.8 !::J.8 

0.5 ±.0.& 

0.3 !0.5 

0 

90 

3.05 

ts l ,· • l 

zio. 7 

Wt 

0.3 t0.3 

<.lJ.l 

,( 0. 1 

"- O. I 
£0. l 

.;. 0. l 

"- 0.1 



__ , ...... n ~ ~ .... ,- s ~ • t "'-xµ · ... ' ~ 
tnr .!~~tr~ spr1~~ . f-

S :>r , ""J 
! • 

' wt 

A ,nt" l ica 
Olip;ocha•t• D.2 (. 0. l 

•pp. "* 0. 'j 

Cn" •~ cct".1 
A'l!Jlll' 1h"o.d.1 

4 ~!lmllH idea 0. 2 < 0. 1 
•pp. :!:: (;. 5 

Orctw1H:otde.1 
ouRet _rneta 

~~c!.ea RI cluw1u 2 

·h·"r!'ltv. Rl O.b4 

T Ka; ;.; mllllfH~ t' U.4 

Tc al l!ioma•• ,{ 0. 2 

• 

Su'"tl 17 Fall 77 Win 7 fl 
# Wt :II Wt I wt 

0 0.] (0. I 
.i.O.'i 

f) 0 

H: .f, < 0. 1 
:t )4. 3 

l 0 l 

0.00 0 0.00 

lh.h 0 0.2 

<0.1 0 < 0.1 



l. w1nt~r 1~78, expressed as rum~tr and/ur b10mass (g 

Spr: .. - Sum 77 f'a l l 77 Win 78 I I 

' Vt I wt ' wt I wt 

" Ill ~ ~><"• 

•PP• (J. 6 <.0.1 0 0 
%. l.1 

/< "lI\l" l {~8 
OU11ocheeu (). 2 (. 0. l 0 0 

•pp. '* 0. s 

( :.-u•tac•a 
Aaphtpoda 

Ga-.rTid•a 13 • .., 0.0 0.8 <0.1 28.b '- 0. 1 
Epp. * 2ti.6 .i 0. l * 0.8 115.9 

On:he•:oidea 0.2 <.0/1 
P"k~' t•n• 1• ..ko.1 

·~f'::.l•• llith!WIU 2 2 l l 

D1 ve- r • 1 r: '! , Rl 0.08 0.)b u.oo 0.00 

Tnt.»l ~.~r 13.8 0.8 0.8 13.6 

- tit al 810rnau .( 0. l l. 0.2 <. f). 1 <.. 0. l 

,-i:4 

• 



lt eKposed ~and-grave ) benthic organisms from th~ 101.1 (+0' int~rtidal 

l2r~,. ~ lie<,;tec :>;:trtrljl!, ;'?;; tnr,>ugn w1:Her li78, expr~ss~tl a~ numt~~ and1or D1omass 

?"'r J. ,) ·.i + :Harhlar:.:; ucvtat1on ~=SJ. 

Spr 77 Sum 77 Fall 77 Win 78 
I Vt f Vt f •t f Wt 

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

!tol lasca 
G.est ropoda 

A11phh•ott 
co 1 uab la n.c 

::...cun.11 
vari•gu.a 

liva lvia 
C linocard lu111 

•pp. 
C.rtoTW 1 b 

dtrcu•••ta 

.\n~lida 

;) Ii jtOC :w« ta 

Dor-vi 11• ide• 
Protodonri 1 lea 

gru:ih.• 
Splooida.t 

•PP· 

Crustac•a 
.._.ht.pod a 

C.-r.d•a 
•pp. 

raramwrc 
"S4n·rar:a" n. •P· 

0 

0.2 ( 0.1 
+ o. s 

0.4 .( 0. 1 
+ o. 9 

0 

0 

2.0 ( 0. l 
.. 2. 2 

J 

0.69 

2.b 

<. 0.) 

0 

0 

0 

c 

0 

0 

0.2 L. 0. 1 
+ o. 5 

7.0 LO .1 
+ 5. 2 

2 

0.13 

7. 2 

.c.0.2 
3y; 

0.8 <0.1 
+ l. 8 

0.2 <O.l 
.::. o. 5 

0.2 <.Q, l 
+a. s 

0 

0 

0.2 (. c. 1 
+ u. 5 

0 

24.6 (. 0. l 
:!,24.l 

5 

0.27 

26.0 

<:.0.5 

0 

0 

0 

0 

0 

0 

G 

3.4 <. 0. 1 
:: l.o.6 

1 

o.oo 

3.4 

<. 0. 1 



Chlor0pnyt• 
C~t~ha cattfornica 

lad Uariophvta 
hmYll' .. 

Ph.M~ophna 

Aurla •PP· 
Coetaria coetata 
O.• .. nt•tla acul•ata 
D. ll1UU.ta var. liRulata 
lctocarp.aceae 
Ptild•nla app. 
Ciffordia o.ata 
llfplogloia and•raonii 
&.dophyllua eeeafle {Juv.) 
l.aa!Mrial.el Bpp. 
Wtd.Mria app. 
llalf•iau-. 
l.alfela p.9Cif1ca 
StlCtJ'Nliphon tOTtili~ 
Syrlugodenlllll abyeaicola 

l.bodophyU 
Ac1.x:haetlue •pp. 
lnttthaanior. d•fectuu 
J.. • .... 
lotryocledt~ ~aeudod1chotOCll9 

Callttha9':J.ion/Pl•not1poriu• 
Cho-re-ocolez polyaiphonia~ 
r.ruoria,•1• .. atuarit 
cr,..,tonelld.a boreali• 
C. o.alifolla 
lut:hora fruticrloea 
Glgartucea. 
Coeiotrichwa ala~dii 

-S ai. 

. I wt. 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
('i 

0 

(J 

0 
0.0"2-0.l 
0 
0 
0 
0.0"1-0.l 
0 
0 
0 
0 
0 

, -10 nl. 

t.tt • 

o. 04>. l 

0. hO. l 

O.h.0.4 
0.2t-0.2 
0.1...V.1 
0. h.O.O 
0.1-0.l 
0.0~0.1 

0.0~0.1 

0.1-0.1 
O.OiO.l 
0. hO. l 
1.l:t2.0 
O.O-SO.l 
O. ltC.1 
O.l:tO.l 
O.h.0.0 

o. h.0.0 
c.~0.1 

0 
O.Ck.0.1 
O.O:tO. ~ 
0.0%.0. l 
O.OS-0.1 
0.0~.1 

O.OtO, 1 
O.Ot.O. l 
O.O"J:-().1 
0.110. l 



1.beMiph:rt:• (cont • ) 
Graci Lari• •pp. 
Cy.an«.">gongru• leptophyllus 
Mii l ,..ni.6 spp. 
lollen&M>rsi~ •ubulata 
lrtd•• •PP· 
leptofauct.a pacific• 
,.....,r•aoptera spp. 
r. yesond i.a pad Hu 
Phycodryg l••belliae 
Pl•t~hamnion JWCtiatus 
r. nH•-
r. •PP· 
Polyeiphoei• twndryi 
r. pacific:• 
Porphyn epp. 
~eroeiphooia d•ndroid•• 
1.hod,_ata app. 
SteftOlr._.. interrupt• 
S4Uolill•rlac:eH 
Thuretel1,.,,.1~ JWggi.ana 

Cnidarta 
R,.Oroao. 
eor.,. tnbul•• 

Anthlnoa .... 
Plat ybe 1.tnthe• 

Turtt.1!.aria •pp. 

Hollwaca 
Aarphint>ura 

CrJ"Ptobranchia conc~nt~ica 

Subtidal 

-5 m. 
f 

0 

0 

0 

l.l:t 0.6 

0 

Wt• 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.Oi0.1 
(J 

<(•. l 

' 
- 10 •• 

Vt. 

o.2to.2 
o.o ~0.1 
0.1-s:O.l 
0.1);0.l 
0.1'%0.l 
0.110.1 
O.OzO.l 
0.1~0.0 

0.0'*'-0.1 
0.0%0.1 
0.1 i<J.l 
0.1~0.2 

0.1 ~o.o 
0.110.1 
0.110.2 
l.01:..1.0 
0.0:10.1 
0.1 t:O.O 
0.0~0.1 

0.1~0.o 

O.J % O.S 'Otl 

0.5~1.0 <.0.1 

6.8 i 2.b <O.l 

43.8~32.7 c:.0.1 

O.l 10.5 <O.l 



Holl•ca 
Gii• r: ropoita 

Alllphl••• colUllllblana 
Celyptra.• featigata 
i..cwaa w-arbgat• 
""'"pr l tea /Li ru lar i.a 
Mllrprit•• pupillua 
Kitrella ta-.roe• 
llllltlc.a cU.uaa 
Trtchotropl• cancell~t• 

lh•l•l• 
C!iaoc•rdtua nutta!li 
cr ... ti. de•u•••t• 
'lamtlari.a klrn~•rleyi 
Msc._ ap. 
M. a,. Juv. 
.,..,. annarta 
MTNlla tu•id• 
Protothac11 ataaiiwa 
fraMemw 1 la tant ill"' 
Treeld capax 

~l~.,,.. 

Oli,oc,...ta app. 
Polyc,._.u 

Acroclrrld.e app. 
Cepttellt.._ 

Mirdio..atWI app. 
lo<._atua liiwat~• 

Cirratwlid•• •9r. 
Chelttoaon.11 ••t~•• 
C.ulertella app. 
CtrTatulue clLratu• 
Tharya aJlttfllls 

J»T 'I l 1 J.1.8dH 
Prot odor•i l l•• gr•c ilia 

Clyc•rld .. 

Ghdnd• picta 

Dungeoeas Spit Sub~idal 

-5 m. -10 m. , 

l.8t3.5 
0.3-t0.5 
l.O=kl.4 
0 
O.lzO.S 
0.3:t.0.5 
c 
0 

0.5i:0.6 
1.8~ 2.9 
0 
0 
0 
0 
1.5'.l.0 
0 
2.0:i;~.2 

0 

0 

0 

3.S:t.1.7 
0 
0 
0 
0 
0 
(I 

0 

0.5 i0.6 
3:J1 

Vt. 

( 0.1 
~0.1 

<0.1 

< 0. 1 
<O. l 

..:.0.1 
<O. l 

<.0.1 

<.O. l 

<..0.1 

<..0.1 

, 

0.8%1.0 
4.3tl.9 
2.os.2.1 
J.s±2.2 
0 
0 
0.3!:0.5 
0.32:0.5 

0 
3.3~4.6 

O.ls0.5 
2.Jsl.7 
o.,*o.s 
c.s•o.6 
3.5 *'·"' 
0.5 % 0 
o.s•o.t 
0.3-Z0.5 

13.St8.8 

0.5±1.0 

53.0±.9.3 
1.3"%.l.5 
1.Si:l.5 
J.8±1.7 
1.3%2.S 
1.J:s:l.5 
2.S:t3.0 

22.8"t:29.3 

0.)t.0.5 

vt. 

(0. l 
<O. 1 
(.0. l 
<..o. l 

<O.l 
<O.l 

<O.l 
0.4*·.9 

.t..O. 1 
<O. l 
0.2t0.4 

<O. 1 
<O.l 
<O. l 
<0.1 

4'.0. l 

'-0. 1 

0.0%0.l 
.<.O.l 
<0.1 
<O. l 
<0.1 
<0.1 
<.O. l 

<.O. 1 

<O.l 



~ Dun~ne•• Spit Subtidel 

-5 l!ll. -10 •• 
I vt. ' wt. 

Ar.-..lid• \coat.) 
Pohch.Mta 

W.al•idae 
c,.t1a b~••ipalpa 0 0.)±0.) <0.1 
Mlcropodarb dubia 0 11.0 % 3.4 <C.1 

Maldanida• (juv.) 0 3.8%.;.) <O.l 
Axi«he llA ruhrodncta 0 1.3±2.5 "-0. 1 

•phty!dee 
llepht,... c 11 la ta 0 0.3%0.5 <O. l ... fu·ru!'iMa 0 0.Si.:l.O / .... .., ... 
I. If• 0 o.3•o.s <0.1 

Rrn•lda• 
•nh ap. 0 0.3~0.5 {0. l 
,latywnh bican.liculata 0.3±0.5 <O. 1 3.5:2.7 <0.1 

O,helilda~ 

An11Jndla br•via 0.3 ±0.S .(.0.1 0 
Trawlala for ,u 0 0.5i:0.6 <.O. l 

Orbiaiidae 
Scolo,loa •P· 0.5~1.0 <...O. l 0 

O....nUd.ee 
0-ala fueifOTid• u 6.0 ±.3.4 c:.o. l 

Phy l lodoc ida• 
lt•OWW loup 0 0.5±0.6 L0.1 
lu la Ua ••nguioea 0 O.l:t.0.5 <0.1 
Phyllodoc:e ap. (juv.) 0 O.Si:O.& <O.l 

Polynoid•• 
.. raethoit lllllbri<"'ata O.S ±LO <0.1 0.8~1.0 <O. l 

SatNllidae 
Cholw ep. 0 O.S•0.6 <0.1 
'•btr l le 1111tdb 0 0.3 ±0.5 <.O. l 

Sulihnp!dae 
SeaU.bn«-t inflat:uaa 0 S.J:l:4.7 <0. l 

S.rpulida• •pp. 0 0.3±0.S <O.l 
Splrorbts •p. 0 1.3±2.5 <O. l 

HL 



DLn~ne-as Spit Subtitl'-1 

. ; .. -10 m • 
I wt • ' Vt. 

ADDll' 1 Ua ( COttC.) 

Polycheltu 
Siga Uoetdae 

PholOllP ainu~• (I 0.5~0.6 <..O. l 
SpiOftldH 
Mlll•~oatcoe ~lu~~u• 2.8~4.9 <O. l 0 
IT1onoep1o cirrif•r• 0 0.3±0.5 <O. 1 
P. •t••Utrupl 0 7.313.8 < (). l 
Splo filicornia 0 1.la.0.2 <o. 1 
s,10,t••• bombyx 0 O.li:0.5 <O. l 

SylHdae 
lll'OIOl!lllt Bpp. 0 20.8s24.5 "0. 1 
I. 1t:md.f•ra 0 0.3S.0.5 <0.1 
I. leuni 0 4.31:4.0 <O. l 
Sphlle'roeylli• pirrif•ra 0 l.Jzl.5 <.O. 1 
Sylllde1 loagocirr~t• 0 1.0:tl.2 <O.l 
Syllh app. 0 5.0sl.4 <.0. 1 

Terehellid•• 
Pelycirrua ap. A v 9.6~ 11.3 <0.1 
P. ap. I 0 l.0%2.C <o. t 
r .• ,. 0 7.0%8.1 <O.l 

Arcblamwlida 
h1nortii4• 

h l yg9Td lu• sp. 0 5.0±2.5 <0.1 

Cru.9tau~•• 
C~ea 

DU.ryUa sp. 0.8'*0.5 <-o. I 1.0 ~ 1.4 <.O. 1 
Z.11111prop1q,. ap. 0.5%1.0 '-0. l 0 
LeptOCUIBI ap. 0 0.3~0.5 <.O. l 

TanaiJace.e 
L.ptoctw 1 la dubh 0.3i:0.5 (0. l 12.)t.14.8 '-.0. 1 

)!t) 



Cru•t•c•• (cont.) 
bopoda 
l.DMphaerOllll •111111Plicanda 
I. rhoalituru• 
I. •P• (juY.) 
Gno.; l=-r'J~ro.. ore gOtW rue 
I~otta •P· (juv.) 

~e..~ 
Callianeeeidae •P· (juv.) 
111t.t1ra,.ua ore~onenaia 
tippolytidae 
MjidH (juv.) 
Paaurtdae •p. (iuv.) 
Pinaot~~rtdae (juv.) 
Puaettla 1raeili• 

Phorffflida 
rnm-trlO'pa l• ha nm r 1 

lchi~raata 

~iuroict.a •pp. 

lo lat: huroidea 
iApt•rupta cU.rkt 

-5 •• 
I 

0 
0 
0 
2.0't.2.7 
0 

19.0t-23.6 

0.3±0.) 
0 
0 
0 
0.):t.0.5 
0 
0 

0 

0 

28 

2 .43 

l.2. 9 

...: 2. 8 

Sub tidal 

Vt. 

<.0.1 

(. 0. l 

< O. l 

<O. l 

0 

-10 Ill. 

# 

0.3%.0.5 
S.8t:7.0 
1.8~3.5 

0 
o.:J:to.~ 

28.0 %8.5 

0.3~0.5 

0.):0.5 
0.3s0.5 
2.8t.J.O 
O.S:t:0.6 
0.3 :t 0.5 
0.8~1.S 

O.St0.6 

O.O:t0.1 

l.3t_ l.l 

0.)i0.5 

H6 

3.8i 

338.2 

~ 16. l 

Vt. 

(0.1 
"-0.1 
.( 0. 1 

<0.1 

<0. l 
<.O. l 
<0.1 
( 0.1 
<O. 1 
<0.1 
<O. 1 

< 0.1 

< o. 1 

< 0 l 



A!"n.,: 

111,och111~r11 •pp. 

~-•t. 

Sv1iid.e.-
t: J:OS?Or.E> lour E' i 

Cru111 race.a 
AMJlhipoda 
r.a~rtc .... spo. 

01 ;rt'f"li t v. 

Tor <11 l S·inr.he r 

:- ,.: r 

Wt 

l J + L l <." 0. l 

...:r.1 

l . <. 0.1 

(; • 7 t; 

2.2 

0. ~ 



t' 
r . .r 1 • ·r 

Ann;rlide 
Oliga<h••ta app. 

Cru&tace>• 
h&peda 

Cnori.oekaeroma e»:r~onen•e 
Aiarhipoda 

ea .... rid•• wpp. 

l i\8f'f' ~. 

Diptrra larvar spp. 

Total Nufllh•r 

Totel ·· 

,it:= 

~0r 1ci:-. 
' ,- - ~t !"'.' ;1:d 

' '. +, 
I 

1.4 + l.5 < 0. 1 

1.6 + 2.1 < (·. l 

18.8 + 30.4 <O. l 

7.8 + ".1 < 0. l 

4 

O.f:) 

< 0.4 



. ' 

P la t v'1l" hit r. t 'H" 8 

Turhellaria •pp. 

l.l'll"llt' lid• 
Pol vc h4E< ta 
Ar~nicoltd.~ •pp. 
CapitE"> 1 lidae 

Kt-<1 iomu tu• sop. 
C~pitell• capitat• 
NotO!Nl•tua ten•i• 

Goniedidee 
Cbcinde picta 

l.umbr1neridae 
Lu-nbrinerfa z~n•ta 
Luri>d.nerh spp. 

Nert-ider 
frlforete •PP• 

Orbtnida• 
Scoloplos spp. 

P•r•onide~ 
Par•one 1 h !' t. t vbranc Ii L!i 

Sptonida<' 
HalaCQC~roa clutaeul 
PTionoepio •t~eon: ; rupi 

Crual:act"a 
A"'lllphiooda 
Ga~ridea spp. 

Eohauatoriua •a•hinrtonianus 

Spect~• Richness 

Total Nu-nhe<r 

Tor:al 1Hom,us 

t t'< t'l: 

' ; 't' 

t' " ·- I "' 

" t ' ~ d r 

1 • ;, 'i. 1 . : 

0. ; t. • 

O.t.20.s 

0.210.4 

0.2.z.0.4 

33.0~lti.l 

0.2 aO.L. 

8.0:t.12.3 
l fl. Qj;ll • 0 

1 c, 

l ' 

'0. l 

< 0. ! 

. 
• l 

<.c~. I 

< • l 

< O. l 
< 0.1 

<o. 1 

< 0.1 

< 0. 1 

.( c. l 
<0.1 



' . r .·. ~ r :; 

Kol~u•c• 
lH va lvia 

Hvat> 1 hi tumida 
PTotot~ca •t•~inea 

.i~t>llina ·~· 

An!Y" ! tda 
0 liii!OChat'U 11pp. 
P·'l l vc hat> ta 

Cal' i tf' l lidat> 
Mt>dioma .. t::..ia •p. 

Ci rra tu 1 i:lae 
T'.,,n-.x mt.iltifilis 

r.ont.dicae 
Clvcinde picta 

~!'htvidae 

Mpht v11 cat":oic"!'.I 
r-!. sp. fjuv.) 

Pk> rt' i dae 
Nf!'reis proct'ra 
N. tp. (juv.) 
Platyivreia bican~ltculata 

Orb inldae 
~ai!'M!'ri• unc inata 
S.:olvpla. sp. 

CN.ni!dae 
Oweni& fua1for~ts 

r;, 1 lododdae 
Etf'01'W' lone:a 
P'i l iodoce M~c·~ 1~ ·.;; 

-'i m. 
I 

.8t:l.O 

0.3:tO.'S 
c.::: i.O.~ 
1.0±0.8 

0.3t: 0.' 

20.s.n.o 

0. 3 'ii: •.• 

fl.3±0." 

0.3:t.0." 
0.3±0.5 
0.82.l.'. 

[l,'i%l.0 
3.S:t:l.3 

33.~t.38.2 

o. 3 :t. n. 'i 
0.8±1.0 

,l • . L' 

wt. 

{.0. l 

< 0. 1 

<O. l 
0.):t.0.4 

<..O. 1 

<0. l 

(. 0. l 

./ 

<.O. 1 

<. 0. l 
~o. 1 

(0 .1 
( 0.1 
<O. l 

< 0. l 
<Ji. l 

( 0. 1 

< o. l 
<. c. 1 



Annt- l 1da (cont.) 

Polvcnaeta 
Spiontdae 

Twin Rfv~rs ~ubticlal 

Polydora socialis 
hionospio steerHJ~ruoi. 
Spi.opi'laMs bomb .. x 

Cv 111rac.. a 
41!:racrxia •pp. 

Cu'llllC':'.11 

::l1.uty lop•h sp. 
b~pod• 

Edotra •~blittoralls 
Gnor lr.109phaer0t!\I or•' gonf'nse 
Svnidotea blcu~nl~3 

A19Phlr·oda 
C. mr·i.u· ice 21 !! ;- ~ • 

Tot al NumbP r 

0.):i.0. 
7, :t.3.t: 
C•.3±C,'5 

0. J 1: o.) 

,8t.O.'i 
1!,';•21.8 
(1,3 10." 

7i..3t2 ,CJ 

1. ;,C. 

.( 2. fl 

wt. 

<,O.l 
.( o. l 
< o. 1 

<. 0. 1 

O.li-0.l 

"D. l 
Q. 1 x 0. 1 

(. r. 1 

O.ltC.l 



Table 8a. ~forth Beach Sand {exposed sand) bent ti ic ·rganisms f r.)rr; till- hh~h ( +h') i'1t<'rt idal z0n.:: 

collected -;pring 1977 through winter 197R, expres"'.:·:i as numher .1nd/,~r h ioma~;s ( g \ ner (). :·1 -) 
'} 

+ s!:<indard deviation ( ~"')). m~ 

Sp":' 77 Su• 77 Fall 77 Win 78 
# Vt I ~ I vt I vt 

••rte• •PP· 0.2 <0.1 0.2 .c.0.1 0 0 
+ o. 5 + o. s 

Molluca 
C..etropod• 

i.cuna 0 0 0.2 "-0. l 0.2 <O. 1 
'l'•riepta + o. s + o. 5 

Littort.aa 0.8 <O. l 0.2 o.o 0 0 
ecutulata + 0.8 + 0.5 + 0.0 

1.. dtk.ana 1.0 <O. l 0.4 0.0 0 0 
+ 1.0 + 0.9 + 0.0 

livah·ia 
Mytilua 0.2 .tO. 1 0 0 0 .,,. (Ju••) + o. 5 

AnmUda 
Oltgoch.Hta 1. 2 .c.O. l 0 1.4 <: 0. I ,.4 .( o. 1 

•pp. + 1.6 + 1.1 .,. v.6 - -
Polyctt.eu 
llltphtyidM 

llitpht)'9 0.2 (0.1 0 0 0 
u ltfornleu 1• + 0.5 

llitnWM 
•nh 0.2 (.0. 1 0 0 0 .,. + 0.5 

Sptonld.e 
Mltlecoeerus 0 0 0.2 < 0.1 0 

1luteua + o. s 

Archi8'lftltl1da 
Polnordiwt I') 2.2 (. 0. l 0 0 .,,. + 1.6 

3L' 



North leach Sand + 6 

Spr 71 Swa 77 Fall 77 Win 79 

' vt: ' Wt :f Vt ' Vt 

Cnu1tace• 
0.tracoda &.2 <..O. l 0 0 0.2 {. 0. 1 

•PP• + 0.5 + o. 5 

Cirrlpedla 
talanu• 0 0.2 .( o. l 0.2 (' 0. l 0 
c•rlo.u + 0.5 + 0.5 

I. glandula 0 0.4 < 0.1 0.2 (O. l 0 
+ 0.6 + 0.5 

Myatdacea 
Archaeoeyaia 0 I.. .o <.O. l 0 0 
gnbruukU + S.4 

Tauicbc•a 
wptoc:lw lla 0 0 0.2 <O. l 0 

dultt. + o. c; 

:Uopoda 
IJDNphMrom 0 0 0 0.2 ( 0. 1 

•dU + 0.5 
t. nlrop8 ta 0 o.:.. 0 0 

lllacaldt + 0.4 

Amphipod• 
C.-rldea 0.2 <O. l 0 0 0.4 0.1 

•PP· -K•. 5 + 0.6 

O.c.apod• 
Pagul'ld 0.4 ( 0.1 0 0 0 

•pp. (juv.) .... 0.6 

S~cie• &ichnl'SB 10 8 6 5 

Dtwrdty. B 
l 

2.02 1.48 1.15 l. SS 

Total ....,_r 4.6 7.3 2.~ 1.4 

Total 11.-... (g} < l.(J < 0.9 <. o. 6 <. 0. 5 

11J 



Table 8b. ~~OT th Bear:h Sand (..: " 1•osed s,rnn) benth ic (•r'.':n11 isms f :t·m t '1(; !'11 d (+2') in r ~"rt i da. i Zf':!.l"' 

colle( ted ~pring I g 77 :; r0ugn winter l (.}7::1 «Xpre~; ,,, ..! a c; :1 '.Hnhe r ~1n{! ,' ·_J ...... biomd~s ( g} per ; ,_.,. 

(j. 1) J 
.., .... St .i;1•,:~1 rrj ,;t. .... ¥. i :1 ti ~';fl ( ~= c, m-

Spr 77 Sum 77 Fa~l 77 Win 78 
I Vt # wt: I Vt I wt 

••rtea 0.2 <-o. i 0.6 <. 0. l 0.2 ..:.o. l 0 . .,,. • 0.5 + 0.9 + 0.5 

b•t~a 0.2 <0.1 0 0 0 
•pp. + o. 5 

MolldU 
Ce•tropoda 

Lacuna 0 0 0.4 ,0.1 0 
••riepta + 0.6 

Littoriu 0 0 0.2 <0.1 0.2 .( 0. 1 
acutulata + o. 5 + o. 5 

lhaly{a 
MyMll.t o. 2 (0.1 0 0 0 
tu.ida +0 5 

T•lU.na -o 0 0.2 (. 0. l 0 
ap.(ju•.) + 0.5 

A.tm1tlida 
Polych.Hta 
Arealcolidae 
Abanaicob 0.2 <0.1 0.4 (. o. 1 0 0 

ap. + 0.5 + 0.6 -Capitellldu 
Capttella 0 0.4 <0.1 1.4 (.Q. l 0 

..:apltata + 0.9 ++ 1. 7 

J1119lonldae 
Maplona 0 0.2 (0.1 0 0 
pitelbt + o. 5 

RentU. 
1'Pnia 0 0.2 (. 0. 1 0 0 
ftld.lloaa + o. 5 

Paraonidae 
Paraonella 7.8 ( o. 1 6.6 ( 0.1 0.6 ( 0.1 1. 8 .( o. l 
platybranchia + 12. 5 .,. 5 -~ + 0.9 + 1.8 

Cl 14 



Korth Beach Sand +2 

SPT 77 Sum 71 Fall 77 Win 78 
I vt I Vt I Vt I Vt 

.lane lida (cont • ) 
Polychaeta 
Maplcmidae 
Maploaa 0 0.2 <.0 .1 0 0 
pitelbi + 0.5 

•nidae 
Jleul• 0 0.2 .( 0.1 0 0 
wn\loea + 0.5 

Pcr•onld4M 
Paraocwlla 7.8 < 0.1 6.6 1.0.l 0.6 <0.l 1.8 <.O.l 

p 1.at,t>ranchia .:! U.5 !:_ S.6 + 0.9 + l.8 
Sp1cnid4M 

Mil 1.acoc.roe 0.4 <0.1 0 0 1.0 <O. l 
gb1t•d .!.0.9 + 2.2 

Py309plo i) 5.2 <0.1 ).2 <O. l 1.8 <O. 1 
.1 • .,.,.. + 2.2 + 1.6 + 2.1 -

Syllid&. 
Stnpto.yllia 0.2 <0. l 0 0.4 <C.1 

1.at!palpa .!. 0.5 + 0.6 

Cruac•c•• 
Clrrlpedla ....... 0 0 0.4 0.0 0 

carlNua + 0.9 .. o.o 
I • 11.andu la 0 0 0.5 -o.o 0.2 <. c. 1 

:!:. 1.3 + (l.0 + o. 5 -M111tdacea 
ArchMo.ya b 0 0 4 ( 0.1 0 0 
gnbitskti + 0.6 

C~e•• 
Diaatylopah 0.2 ~ 0.1 0 0 0 

lnp. !0.5 
Tansldacea 

l#ptoclwH.a 0.2 <1'.0.1 0.2 <'.0.1 (I 0 
dubt. .!. 0.5 :!:. 0 ·" 

laopoda 
lacephaeromr 0 0 0 2.6 <O.l 

tai!dla + 3.1 -
3!5 



lllnth &each Sand + 2 

Spr 17 •u• 77 Fall 77 Vin 78 , Vt f tK I Vt f Vt 

Cnatacea (coat.} 
Aaphlpc>d41 

lohaut1tor lus 120.4 0.3 l-03.6 0.4 7t. 2 G.2 99.4 0.1 
•PP• + 28. l + 0.2 + 129.4 + O. l + 60.6 + 0.2 :!:. 39.l + 0.1 

Paraphomu -o - 0.2 ~ 0.1 
c.f.at.roniu• + o. 5 

r. •piDMWI 0 - 0 ... .... ~D.1 

Type I ~ o. ~ 
'·•PP· 0 - 0 7.8 '-0. l 10.0 <0.1 

+ 7 4 + 7 .8 
Decapoda 

Cr-.oa 0 0 0 0.2 0.2 
franactaconua ..,.. o. 5 + 0.4 

Spi1tciee &icbtwse 9 13 11) 10 

l 
D1wn1ty, II 0.33 0.2b 0.70 0.66 

Total ....,.r 130.0 318.6 91.2 ll7.6 

Total lia-H (1) < l. ~ < 1.4 "- 1. 4 < l. 1 

) lh 



Tabl~ 8c. North !Sea ch Sand (ex;:iosed sand) bent hie o rpan i srns fno'11 the l OW' {+{).) inte:-tidal 7.l:iOt~ 

cc-llect~d sprin~ ~977 :.hrough wi:1te:r 147". exf')rt:s"..;t d as numbe1 and/or bi or.lass ( _g) per 
~.05 m2 + standard deviation (~"':)). 

Spr 77 Swa 77 A1Jt 77 ;11., 78 

" wt I wt I wt , wt 

~nidarla 
AnthHM 

Ant hop laoura 0 0.2 ...:.0.1 0 0 
elaopntbd- + c,. 5 

~-rt•• epp. 0.3 <0.1 1.0 (.O. l 0 0.6 .( o. 1 
+ 1.3 + o. 7 + o. 6 

Jle•toda •PP• 0 0 0.2 < 0.1 0.2 <O. l 
+ o.s + 0.5 -Mollwu:a 

C.atropoaa 
Littoriaa 0 0.2 (.i). 1 0.2 <.o. i 0.2 (. O. l 

aitkana + 0.5 + o. 5 + 0.5 

lhalrt• 
"1Ml1• 0.4 <O. l 0 0 0 

t..S.d• + 0.6 

.Annelida 
OU1ochMta 0 0 0 J.2 <O. l .... 0.5 
PolychlMta 

ArenicoUdM 
Aand.cola l.2 <.O. l 0.2 <0.1 1.2 "0.1 0.2 (.0.1 
(clapr~i)oceanica + 2.0 + o. 5 + 1.0 + 0.5 

C.pitellldae 0 0.2 <0.1 2.4 <0.1 2.0 <.. o. l 
Capltell• + 0.5 + 2.2 !. 1. 9 

capit•t• 
Cont.did• 

Clycerid• 0 0 0. 2 <'. ,.1 0.8 ( o. 1 
pi eta + 0.5 + o. 5 

MaploaidH 
Kaplona o.~ 0.2 0.1 0 0.6 "0. 1 
piu lkai + o. 5 + o. 5 + 0.9 

31 7 



NOTth &.1c:h Sand +-0 
Spr 77 

Spr 71 3um 77 Fall 11 Win 78 

' Vt # Vt ' wt ' Vt 

Annelida (cont) 
Polychru 

•phtyidae 
•phtJ9 0 (I 1.8 .(0.1 0.2 <0.1 
•rP. (juv.) + l.6 +0.5 

". californlenale 0 \) 0.2 "0 .1 -o 
+0.5 

erbtnUd• 
Sco1~lo. ~.6 ..; 6.6 J i.6 .(I.). 1 5.6 <O. l .,. + 2.5 ±. 2 .9 ! 1.5 + 2.5 

0-aid• -
o-.:-u 0 0.2 .... o. 1 0 (I 

fuaifor.i• :!:.u.S 
Paraonidae 

Paraomlt. 108.4 .J 54 .2 ../ 21 • • 0 <O. l 72.4 .(, 0.1 
put,Unwlia + 9~.l + 17.7 + 19.0 + 35.Fi 

Spf.oaldM 
-•lacoceroa 4.6 ( 0.1 '!. .o <. 0.1 5.6 <.0.1 22.2 (. 0. l 

&i"tewi :!:s.1 :!:: 1.4 :. 2.) :!:. 16.1 
Polyoera 0 0.2 .(0.1 0 0 
sod.all• ! o.s 

Pn•plo 0 + 1.4 <. 0. 1 +- o. 6 (.O. l 0.2 .( o. 1 
•lepu - 1.1 - 0.9 :!:: 0.5 

lplopbaDH 0 0.2 <. 0.1 {) 0.4 <n.1 
bellbyx :!:o.s :!:. 0.6 

lylUdM 
Strwpt.Nyllh 5.3 .... c.1 6.2 <O. l 0 9.8 <.0.1 

latipt1lpa :!:. 6.1 + 3.4 :!:. 5.2 
Syllis J 0 0 0.4 <O. l 

•PP• :!:: 0.9 

CTV.atac:e• 
Cirri..-dla 

5.-1.anue 0 0.2 <.0.1 0 :.> 
glaadul.a :!. 0.5 

118 



North leach Sand +(} 

Spr 17 Sum 77 Fall 77 Win 78 
I Vt I Vt ' Vt ' wt 

C!°•t•tace1i1 {cont.) 
Ny91d.c•• 
Arc~r_,.h 0.8 .l'.O. l 59.4 0.2 0.2 < 0.1 0 

~•bnitak.11 + 1.3 + 52.6 + 0.1 + o.s -Cv•c••• 
01.tetylopeia 0.2 (0.1 2.0 <O. l 0 0 

•PP· + o. ~ + 2.6 
t.mpropid•e - ') 0.6 <O. l 0.2 <.:O. l 0.2 <O. l 

app. + 1.3 + o.s + 0.5 -
bopod• 

!XMpMer-.. 0.6 <O. l 0 0.6 .( 0 .1 1.0 <O. l 
•dia + 1.3 + 0.6 + o. 7 -

Gnori.,.phaeroae 0.2 <'0.1 0 0 0 
or.gone DH + - 0.5 

Teet le.pl 0.2 0.0 0 0 0 
puptteuia + 0.5 + 0.0 -

AlaphipoU 
Gii-ride• 0.8 l0.8 l:0.1 8.0 .co. 1 

•pp. + 1.3 + 3.9 + 1.9 -
lohauatoriue 147 .o 0.3 49.6 o.o 139.6 o.o 139.a 0.1 

•pp. ±126.6 !o.4 + 61. 7 + 0.1 62.1 +o.o + 91.9!:_ O. l + -
Parapholm• 0.6 -

c.f .abronlu• + 0.6 
P. 9piDCNIU8 0.2 

Type I + o. 5 -P. app. 1.6 <0.1 0 0.2 <O. l 0 
+ 1. 5 + 0.5 

Specie• Richnit•• 16 21 18 19 

Oiftnity, B 
l 1.11 1.56 1.02 1.36 

TKal lilutllber 280.4 184.6 189.6 264.8 

Total Bia.aa <1.4 < 1. 7 < 1.8 < 1.9 
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fable 8d. ~forth Beach Sand (sand-gravel-cobble) benth1c on~anisms frol'l the suhtidal zont> 
collected 24 June 1977, expressed as number and/or biomass (g) per 0.05 m2 + standard 
deviation (:'<•4) at -lOm, per 0.1 m2 +standard Jeviati•)r. (~=l) ~t -)m. 

ChlOTophyta 
lryopala 

ccwt lcu t.na 
I. ap. 

ChlHt to.:wpha 
callforntca 

Deri>e•u 
•rf.u 

lac l lariopbyta 
hftMlea .,,. 

PhMophyt• 
Dea•natu 

aculaata 
D. Uplata 
.r. Upt.ta 

letocarpalea 

••• 
i..t.raarla 

aaccharlu 
L. ap. 

i..iuru~u 
ap. 

ruryaophora 
callfontica 

1a1t.u 
,.ctuca 

Sphacelarb .,. 
·~lqoderim 

abyaalcola 

-5 "'· 

' 

320 

-10 m. 
Vt. I 

0 

0 

<::O.l 

<0.1 

< 0.1 

0 

0 

<O. l 

165.S 
+ 234. l 

o. 5 
+ 0.7 - 0.1 
+ 0.1 

916.3 
+ 1295.8 -

0 

< 0.1 

wt. 

.( 0.1 

.( 0. 1 

~ 0.1 

<.. 0 .1 

0 

< 0.1 

< 0.1 

0 

0 

0 

0 

0 

<O. l 

< 0.1 



!lorth lk>ach Subtidal 

-5 •• -10 111 • 

' Wt. I wt. 

'lhoclophyt• 
AcroctuMtlua <fJ. 1 ( 0.1 .,. 
Antlthamalon 0.1 l O. l 

defectua .! 0.1 
A. dendt"oideua 0 .( 0. l 

A. kyllnU (. 0.1 0 

Antithatlnio..lla pacific• 0 (. o. l 
YU'. pacific• 

ionM•iaoau (. o. l 0 
nootk.au 

lotryc ladia 0 0.2 
,.._todlchot- .:!: 0.'4 

lotrJOllN&Ull 5.7 0 
far 1..-Ualma + 8.0 

Ca 11 itbamlloa/ < 0.1 " ~ 
Plaoeaeporlum 

C.llopbyllb 1.0 0.3 
flabetlulata + + 0.5 - 1.3 

c. haenoph y 1 la 0.9 0 
:!. l. 2 

c. pi au ta 0 ).5 
+ 7.1 -c. .,. 0.3 0.1 

!. 0.2 + - 0.3 
Cera.tum < 0.1 (. 0. 1 

calUonaicu. 
c. prdDtri 0 (. 0. l 

c. etrietum .c..0.1 <. 0.1 

c. .,. <. 0.1 0 

321 



NO'rth leach Subtidal 

-s •• -10 111. 

' Wt. ' Vt. 

ahodoph~a (cont.) 
Chonocolaz <O. l 0 

pO 119 lphoatae 
Coaat•ntlD•• 4.6 0 

.1 .. i.x. !. 6.5 
Corallimac••• 0 J .,. 
Cruoria ../ 0 

profur '" 
Crypto-.. j <O. l 0.1 

bon .... !. 0.1 
c. obovau 0 0.4 

..::. 0.8 
c. oval1fol1a 0 + 0.1 

- 0.3 
c. ep. (. 0.1 0.1 

! O. l 
Dt le••ariaceu 4.3 0.0 .,. !. 5.9 !. 0.1 
Del••••ria <. o. l 40. l 

dedpi•na 
luthoTa 0.5 0.1 

fntticulOH + 0.6 :!:. 0.1 
Ciprtiu <. 0.1 0.1 

sp. !. O. l 
GonlllOph y llua <O. l 0 

skottebergii 
Gracllaria 0.3 0.8 .,. + 0.1 + 0.1 
GTUUthat. 0 < 0.1 

pacific. 
•loeaccion 0 1.7 

gland if or• .: 3.0 
Bal,..ni• 1.6 0 

coccln1ta !. 2.3 
llnpoe lphoah 0 0.1 

&T•ndh .: 0.1 
I. pluaula 0.1 0 

!. 0.1 
J )'l 
~ ~ 



North Beach Subtidal 

-5 •• -LO m • 

I wt • ' wt. 

lhodophyta (coot.) 
Rueroelphonia .( 0. l 0 

japonlca 
llollenber1b 0 < 0.1 

eubulata 
e,_neu 2.0 0 

aaithii i- 2. 8 
II. ap. 0.8 0 

+ 1.1 
lrida•• < 0.1 l. 8 

•P• ~ 3.6 
Laurenc:ia S.2 0 

epoctabilia + 7.3 
MRlllbranoptera 0 .C.0.1 

putyphylt. 
-.ew11ardhle l la (. o. l 0 

baileyl 
Nlenburcu 0 <. 0. J 

anderaonlana 
llfitophyllue 3.8 0 

airabll• .:!:. 5. 3 
Odoatbalh < 0.1 0.1 

flocco.a .:!:. o. 2 
O. waah"ngtoaie .. •ir.: 0 0.1 

.:!:. 0.1 
Opi..1ttiella 70.0 0 

ca .C.fM'tlica ~ 98.9 
htroceli• ..,/ 0 

aiddendorfU 
Pc79aoaellb J " pacifica 
Phycodrya 0 0.0 

iaabelU.at ~ 0.1 
Platyaiphooia <-O. l 0 

clewlandU 
Platytha•nion 0 <O. l 

heteromorphu• 

3 2 3 



'M«th Beach Subtidal 

-5 m. -10 ... 
I Vt. I vt. 

l.hod0phyta (cont.) 
Pbtyth.Haaion i. o. l 0.2 

.-cunatua .!. 0.2 
1. Yilloaue < 0.1 <. O. l 

'1oca.t .. 0.4 0 
cartilatia»t..-. ++i). 5 

r. cocclwum 0 o.o 
+ 0.1 

~ ., . 0 v.O . 
+ o. 1 

Polyne•r• 0.3 0.2 
lattaai.. + 0.3 T 0.1 

Pol J91phoaiA £.0.1 o. t 
twadryl + 0.2 

P. padflca "0 .1 ~O.l 

P. ecop.lodum <0.1 0 

Pterochoodrt. <. 0. I 0 
wodU 

Ptet·oelphonia 1.1 <: 0.1 
biplma.ta + 1.3 -P. deadrotdea l.3 0.7 

: 1.6 + 0.6 
P. prdaeri ~0.1 

'· gractlla <'. O. l 0 

Ptll«• 0 o. l 
fUidu :: 0.1 

l.hodopt i lu. 0.3 0.1 
pl-ua :: 0.2 :: 0.1 

Ahodr-nta 0 6.7 
pertuaa :: 13.4 

I.. etipitaU 0 <. 0.1 

R. .,. 0.7 1.2 
+ o.o + 0.9 

}'', ._ ... 



North &-ach Sub tidal 

.5 I'll. -10 m. 
I vt. ' wt. 

JlhodophyU (cont.) 
Sarcodiotheca 0 0.4 

fur cat a i- o. 7 
ScageU.a <0.1 - 0.5 

occidentale :: 0.8 
Squa .. rlace._. < 0.1 0 

•PP· 
Stenogr•- <0.1 0.2 

interrupt a ,!.0.2 
Thu re u 1 lcp• h 0 "0. 1 

pegiana 
Trdllielb (0.1 0 

intric:ata 

Cnidarh 
Rydrozoa 

•pp. 

Antho!IN 
a.tc..,.. 0.5 < o. ~ 0.3 <: 0. l 

dece.c:entaculata + 0.7 + o.s -
Plat yhe l•inthes 

TurlMtlurta l. s <0.1 0 .,,. + 2.1 

ikt•rtea 7.0 < 0.1 4.8 < 0.1 
•pp. :!:. 4.2 + 3.4 -

,.. .. toda 33.0 < 0.1 13.0 < O. l 
•pp. + 24.0 + 6.6 

Molluaca 
Amphineura 0 o.s 0.1 

•p.(juv.) + 0.6 + 0.1 

l }".' , - } 



North Reach Subt !da l 

-S m. -10 m. 
# vt. f vt. 

Mollu.ca (cont.) 
Amphineura 

t..ptdnona 0 0.3 0.4 
•rten.111 :!: o. s ~ 0.9 

Tonice lla 3.0 + 0.1 0 
line at• ::!:. 4.2 - 0.2 

Ge•tropoda 
A~ea 2.5 0.1 0 

ldt·u :!: 3.5 ± (1. l 
Alvinia 3.0 0. l 0 .,. :!: 1.4 
AaphiaH 0 0.5 

coluabiana -+1.0 
Callto-atCMa 2.0 < o. l 0 

U1atua :!:2.8 
C..lyptrMa 1.0 <. 0. I 3.8 2.3 

faotigiata :!: 1.4 + 3.0 ! 3.0 
C.rithtopaia 0.5 <. 0.1 0 

•p. :!:0.1 
Col UH lla LO < t). 1 0 

ocar•••• :!: l. 4 
Lecun.a 94 .o 0. s 2.C < 0.1 

••rl•g•t• ! 125.Q ::!:. o. 9 .!. 3.4 
Leila (\. 5 <_ 0.1 0 

cocbn•llii !_(,.7 
Mai-1arlt••/ 0 l. 5 < (). 1 

Liruurb 2.4 
M. puplllu• 12.0 

:!: 17 .o 
< 0 .1 0 

latica o. s ( 0. l 0.3 l.l 
clauaa :!: 0.7 +o.s + l.!, 

Od•to.ia o. 5 <. 0.1 0 .,. !. o. 7 
:i•aTl••la 1.0 (_ 0. l 0 

diu ! o.o 

) ~: l-1 



Hor·~ 8f' 8 c Subtldal 

' 111. -10 m. 
I Vt. ' vt. 

Mollu•ca (coot.) 
11 .. ivu 

AJ!Urte 0 3.8 2.3 
co.p41cta !:. 3.6 + 0.3 

C lino.card lu• 137.S 0.1 I. s o.o 
nuttallU .!. 154.9 : 0.2 .:! 1.3 .:! O. l 

Cr••ll• l. s "' 0. l 32.3 O. l 
decuaaata :!:. 2.1 !:. 14.9 .!. 0. 1 

Crypt a-ya o. s < 0.1 0 
caltfOTUica :!:. 0.7 

lotod• ... 0 0.3 < O. l 
uxicola !:. 0.5 

Clycy'lllMla 0.3 2.5 0 
.... ~.ct.ta :!:. 0.5 ~ s.o 

Bwdlarla 0 0.3 43. 2 
unnerlyi .!. o. s :!:. 86. 5 

w••• 0.5 < 0.1 0 
ciatula :!:. 0. 7 

Mil coma 0 o.s .co. l .,. (jav.) !. 1.0 
Myfflla 10.0 < 0. l 1.0 < 0.1 

tuai.da .!. 4. 2 :!: 1.4 
h•le 0 0.3 2.7 

rubToplcta !. o. 5 :!:. 5. 3 
T•llina 3.0 < 0.1 0 .,. :!.4.2 
Tra~nnella 10.S < 0. l 2.3 o.o 

Until la :!:. 4. 9 !. 1. 7 .!. O. l 
Treaua 0 0.3 < 0.1 

ca:wax :!:. 0.5 

An•Uda 
OUgochffta 17. 5 <. 0. 1 62.5 < 0.1 

•pp. + 9.2 + 23.2 
Polychffta 

Acrocirrtda. 0.5 < O. l 0 

•PP· :!:. 0.7 

1 '7 L. 



North S.ach Subtidal 

-5 m. -10 !JI. 

I Vt. # Vt • 

Annitlida (cont.) 
PolychMU 

.lcrocirridH 
ltmCTOCt\Hta 0 2.S L.0.1 

ap. + l. 7 
Caplt• llid• 

Capiteti. 4.5 < 0.1 2.0 < 0.1 
capi!aU + 3.S + 2.3 

MitdiO•Htua 3.5 <O. l 0.3 < 0.1 
ap. + 2.1 ,:!:0.5 

llot-atua 0 2.3 <O. l 
li•atua .:!. 2. 6 

•• t•l'lUiJ 1.0 < 0.1 0.3 <O. l 
!. l. 4 !.o.s 

Clnatul1dae 0 8.5 <0.1 
•pp. ;: 6.0 

Caulleri• lla 0 0.5 < 0.1 
gracilh !: 1.0 

CirTatulle 3.5 < 0.1 5.0 ~O. l 
cirratua ~ o. 7 !. 3. 2 

DorYilleidH 
PrModorvi ll•• 29.0 < 0.1 1. s <. 0.1 

graeil18 : 25.5 :. 0.6 
luaicidu 

lunlc• 0.5 <'.. O. l 0 
val•n• ! 0. 7 

ClycerldM 
Glyc•r• 0 0.8 < 0.1 

capitata ! 1.0 
Recipodua 7 .o <O. l 8.5 < 0.1 

borealia ! 9.9 ! 4 .• 
llulonidae 4. s < 0.1 0 

ap. A :. 6.4 
M:lcropodarb 54 .o <: 0.1 20.3 <. o. 1 

dubh .:!. 12. 7 .!: 15.J 
Ophlodroe.aa o.s < 0.1 0 

pupt.t•n•l• ! o. 7 

128 



Mot.th ~ach Subtidal 

-5 m. -10 I'll. 

f Vt. I Vt• 

Amllltllda (coat.) 
MaW.aidae 7.S 0.1 1. 3 0. 1 

•PP• (ju••} T 7.8 ~ 1.0 -Adothella o.s 0.1 0 
nabrocincta :!:: o. 7 

IUca-che 2.5 0.1 0 
lambrlcaH• ! 4.5 

I. ,.raOt'Mlta 4.5 0.1 0 
! 4.9 

Rephtyi~-

•phtye 0 0.8 o. 1 

c.lifOt"nienaia :!:. LO ... ,. (juv.) 0 0.3 0.1 
:t 0. s 

•relda 
•reh s.s 0.1 0 

,.i.1tca ::t 1.8 ... ,. 1.0 0.1 0 
! 1.4 

PlatyMr•b 6.0 0.1 10.8 0.1 
blcaaaU.culata .: :!.8 : 5.6 

OauphldM 
Olmphb 28.5 0.1 \). 5 0.1 

•tla-th 37.5 :t 1.0 
Oplwl11d4N 

Ophelia 0 0.3 ~.l 

li•du :: o. s 
OwrdldM 

Own la l.~ O.l 1.8 0.1 
fulfond• :!: 1. 4 : 1.5 

PhyllodocidH 
lulaU.a I.') 0.1 0 
•a~roa .:. 2.1 

I. aip-i .. culata o. 5 0.1 0 
+ - o. 7 

I. qu.adrloculata 1.0 0.1 0 
!. 1.4 

I. Yirldh 1.0 0.1 0 
!. 1.4 

3 2'! 



Marth Beach Sub tidal 

-s !ll. ·10 m. 
I vt:. , wt. 

Annelida (coat.) 
PolycbMU 

Phyllodocid• 
lulaUa 0.5 £0. l 0 .,. ++ 0.1 
lleelonm·• 4.0 <O. l 8.8 <O. l 

cof.neauidifftctli• :: 0.0 .!:. 2. l "'y 11.,:oc.e 1.0 <: O. l 0 
groealandlca ::: o.o 

r. .,. {ju•.) o. 5 <.O. l o.s < 0.1 
! o. 7 ! 0.6 

Pi 1.argtclae 
Sip.bra 8.5 {. 0.1 0 

tctntacu la ta :: 12.0 
Phiontdae 

PieiODIP 0 0.3 <0.1 .,. !. 0.5 
Polyaold• 1. s <:: O. l 0.3 <.o. l 

•D• :!;2.1 :: o. 5 
•r9thoe 2.5 <O. l 0.3 <O. l 

iabricata ~ o. 7 .:!: o. 5 
Narmothoe 0 0.3 (0.1 

lu-1.ata !:.O.S 
8.tiN~lldoe 2.5 <O. l 0 .,,. ± 3.5 

\..holw 3.S {. 0. 1 2.3 <..O. 1 
•~udata .:. 4.9 ~ 1.2 

0ri0?9h 45.S <0.1 0 
.Jnuta .! 64.3 

Potaa:illa o.s <0.1 0 
i.nt.u·med ia :!:: o. 7 

Scauhug.td• 
lea l•r.n g1111 o.s (O. l 0 

lnflatu::a .!:. 0.7 
Se.orpulidH 

Crucigera o. s <0.1 0 
zygOphOTa :: o. 7 

1 l'.1 



Horth Beach Subtidal 

-5 •• -10 m. 
I Vl:. # Vt. 

Annelida {cont.) 
Polycha•ta 

lerpulldae 
lerpula 1.0 <. o. l 0 

wraiculari• + 1.4 
lpirorbh - 2.5 <.O. l 0 .,. :!:. 3.5 

Slplioalda. 
PholOlf 0 0.3 < 0.1 

ld.1111ta ! o. s 
lphMrodoridH 

SphHrodorop9 l• o.s (0.1 0 
ld.•t• ! o. 7 

Spied.dff 
MalacoeerM o.s (0.1 0 

glutMue ! 0.7 
r.l}'dora 42.0 ( 0.1 0 

U.St• ! 59.4 
r. pygldialb 27.5 '-..0. l 0 

:. 38.9 
P. aocialh 0 1.8 <..0.1 

! 1.3 
r. eponglcola 0.5 < 0.1 0 

! o. 7 

'· .,. J.S < 0.1 0 
! 4.9 

Prlonmpio 13.0 < 0.1 l. 5 <O. l 
at .. utrupi ! 2.8 ~.J 

Pyg•plo o.s <.o. 1 0 
elegane :!:. 0.7 

Scol•l•ph 2.0 (. 0. l 2.3 <O. l 
•P· A ::!: L4 ! 1.5 

Spio 9.0 ( 0.1 13.5 <o. l 
Ulicornie ! o.o ! 6.6 

Spiophaou 0 3.3 <'..O. 1 
bombyx ! 1.5 

331 



llort h 8*ach Subtidal 

-5 •• -10 Ill • 

I •-t,. ' Vt. 

Annelida (c=nt.) 
Polych.Mta 

SyHidae 
Brant.a l. 5 .( 0.1 0 

breYipharyngea ++ 2.1 
IXOIOIW 7.5 <:O. l 0 

p-1.f.u·a + 10.6 
I. louni 4.0 <O. l 1.3 ·' 0. l 

.! 4.2 + 1 9 
I. •pp. 28.0 <.0.1 7 .o <O. l 

.! 26.9 : 2.7 
PiOl'iOe, llb 0 0.3 (O. l 

urap :: o.) 
Spheeroeyllh 4.0 <O. l 12.8 <0.1 

p&rlfera ,!4.1 + - 2 - b. 
SylUa 2.0 < 0.1 0 

and.U.art. ~ 2.~ 
Syllla 5.5 (0.1 2.8 (. 0. 1 

•P· ~ ". 9 .! 1-' 
Trn--aNylU.a 2.0 .£ 0. 1 

p......d~Te :!:. 2.8 
Tenbe-Uid*" 

Polyctnb o. ~ < 0.1 Q,8 <0.1 
ap. A !: 0. 7 !. 9. 2 

'· .,. I 0.5 <0. l 2 3 <O. l 
!::. 0.1 .! l. 9 

A!'chianae Iida 
hl.,...dUdae 

hlyaordlld 52.0 <0.1 28.0 <o. ! .,. .! 38.2 .! 22. 3 
Saccoclrric:SAe 

laccoc:irru. 0 1. 5 <. '.). l 

•rotlcua :t. 1. 7 

Sipuncut. 
PhaecoloeOllll o. 'j < O. l 0 

agaetdt + 0.7 

) ').! 



North ~ach Subtidal 

-5 111. ·10 m. 
I vt. I vt 

Cru•tacea 
0.tracod• 0 o rl <. 0.1 0.5 .(. o. l 

•PF· + 6.4 + 1.0 
Cini,.dla 

lalanua 1.5 0.5 0 .,. + 2.1 + 1.0 
Leptoetraca 

•t>alia o. 5 40. l 0 
roptt@naia + 0.7 

Mywtucea 
ArchM.,..il 1.0 <O. l 0 

grebtlitzkU + 1.4 
Cuaacea 

Cuwlt. 0.5 0.1 o. 5 <.. 0.1 
Ip. 0.7 + !.O + 1.0 

Dtanylopaie J.S <0.1 0 
ap. -t 0.7 

'Tauldacea 
Lep~oclw Ha 17.l:i <o. 1 8.8 <.O. l 

dubia + 13.4 + 6.9 
bopochl 

CMcianiropeia o. 5 <O. l 0 
p9..-ophila + o. 7 

Clrolana 1.0 <o. 1 0 
harfordl + o.o 

C. ••nceu~r•n•l• 0 (j. 5 0.0 
+ 1.0 + 0.1 -

lxoephMre>m o. 5 <: o. l (I 

at1J11Dltcauda + 0.7 
I. •du 6.5 <O. l 0 

+ 9.2 
I. i-hollburum 58.S o.o 6-.I c:..0.1 

+ 82.7 _1-0. l + 3.4 
lanlropa la 1.5 (. o. 1 0.5 (.0. l 

anelog.a + 2.1 + 6.9 
I. trlct.na o. 5 <.0.1 0 

+ o. 7 

'H3 



North Beach Subtidal 

-5 e. -10 e. 
# Wt• # vt. 

Ct'Uetacea {~ftftt.) 

bopocla 
ldotea 2.S <0.l 0 

rufeaceu + 2.1 
I. ap. {juy.) 0.5 <0.1 0 

+ 0.7 
J•rop•19 5.5 <0. l c 

dub ta + 7.8 
J. 1.obata 2.0 <.O. l 0 

+ 2.8 
J. Ht Ma 0.5 <O. l 0 

+ 0.7 
.Judrllata 0.5 < 0.1 0 

ocd.denta l.e• + 0.7 
u ... u 13.5 <O.l 0 

•laan- + 19. l 
Munaa 0 O.J <. 0.1 

et•phenHni + 0.5 
M. ublqulta 0.5 <O. l 0 

:!_0.7 
M. .,. o. 5 <.0.1 0 

.! 0.7 
Aarphipoda 

C.-rlde• 427.5 0.6 31.5 0.1 
spp. :!. 328.8 :!. 0.9 :!. 3.7 :!: 0.1 

Ceroplatvm 0 8.3 <.O. l 
ep. .! 3.4 

CaprelUdea 
Capnlla 19.0 <0.1 O.J <. 0.1 

californica .! 26.9 ,!0.5 
c • . ,. it. 0 <0.1 0.3 -<.O. l 

:t 5.1 t o. 5 
c. sp. (juv.) 1.0 <O. l 0 

+ 1.4 
._tacaprella o. ~ "0.1 0 

bnrwrlyi 1" 0.7 

13'· 



North Beach Subtidel 

-5 •• .10 I'll. 

' Vt • I vt. 

Cru8Ucea (coot.) 
Uphi~ 

Capttllidea 
Trtt:ella 0 0.3 ( 0.1 

pill•na :!::O.S 
Deupoda 

Ca our 1.5 0.3 0 
oregoneuu :!_0.7 .t 0.3 

Cancer o.s 0.6 0 
productua !. o. 7 :to.a 

c •• ,. (juv.) 1.0 .co.1 () 

±J..4 
Cat' idea 0.5 <O.l 0 .,. :t.0.7 
Crangon 0 0.3 1.0 

alubub :!::o. 5 :!::2.0 
lippolyt• o.s c:. 0.1 Q 

e1ar1ti :to. 1 
Bippolytid• o. 5 < 0.1 0 

ep. ::o. 7 
Lebbeue 0 1.0 o.o .,. + 1.2 :!::0.1 -
tt.jlldae 9.5 O. l 0.3 <0.1 .,. (juv.) :!::ll.4 + 0.1 + 0.5 - -
Ongor.ia 0 1.0 o.o 

gracilb + 1.4 :!.o. 1 -
hguridae 13.0 o. 5 1.8 < 0.1 .,. (juw) +5. 7 + 0.6 + o. 5 - -
Pbyl loUthodea o. 5 0.1 0 

papillOlu• (juv.) +0.7 
Pianiu 0.5 0.1 0 .,. (juv.) +o. 1 
rupttu 3.5 0.1 4.5 0.1 

grad Ha !_). s !.. 3.1 
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North Seoach Subtidal 

-5 m. -10 m. 
I wt. Vt• 

BryoaCM j 
•PP• 

Echinod•r•u 
Ophiuroid•• 0 0.3 0. 1 

•pp. (juv.) + o. 5 
Holothurof.d•a 

LfptMyupta 4.5 0.1 1.5 0.1 
clarki + o. 7 + 0.1 + 1.3 + o. 1 

ucidbc•• 
Pyura 0.5 6.7 0 

hau11tor + 0.1 + 9.S 

Specie• llchne•• 201 151 

Dtwralty. &1 l.44 3.86 

Total .:waber 1410.3 372 .1 

Total bl-H 1202.1 73.7 



Table 9a. Kyaaka lieacti (exposec. sand) benthir.: organisms from the :1igh +f;' J intertidal zu1it-
collec2ed spring 1977 through winter 1':171:!, t:xpressed ai. m;inber .;;nd or biomass (g) per 
U.05 m + stAndard dev1at1on (N•5}. 

Annellda 
OUgochaet• 

•PP• 
Polychaeta 

Capit• llid•e 
•PP• 

Spi~idae 

Pygoepio 
e legana 

SylUda. 
SylUs 
•pp. 

Cruatacea 
hopoda 

Cirol.&na 
vancooverer.s 1• 

Amphipoda 
GamMridea 

•pp. 
I• ch yrOl:t' t"U Ill 

angui~• 
Orctwttoidea 

puge t tttna h 

lnaecta 
Oipt~ran 

larvu •pp. 

Spr 77 
# wt. 

0.4 .! 0. l 
+ o. 5 

0 

\) 

0 

0.2 .(:0, l 
+ 0." 

0 

c 

2 

Sum 77 

' wt. 

3, l,. "-0.l 
+ 2.l -

0 

0.2 < 0.1 
+ 0.4 

0 

0 

G.2 <O.l 
.... 0 .4 

2.0 .co.1 
~ 1. 7 

1.4 <O.l 
+ 2. h 

t 

Fall 77 
I Wt, 

0. f, ..:.0.1 
.... 0.9 

0.2 < 0 .1 
.... 0.4 

0.1 <O. 1 
t 0.4 

0 

0 

3.8 <-0.1 
+ '.L3 

Win , 
0.4 

+ 0. ": 

0 

0 

0.2 
+ 0.4 

0 

0 

0 

2 

78 
wt. 

C::J.1 

< 0.1 

Speeies Richne1a 

1 
Diw-raity, H o. h4 1. 23 o. 71 o. 64 

Total Numbt>r o. 4.8 0.t: 

Total 8iomacs (r) < c. 2 < 0. I; .( 0 • .'., < n. 2 

j \ 



lable Yb. Kyda~& oeac~ texpnsed sand1 b~nthic urgan1sm5 i10m the mid 1•3' l intertidal zone 
collec;ect spring 1~77 through winter 1)7H, expressed as number and/Jr b~ornass (gJ per 
U.US m~ + standard Jeviation tN•S . 

Spr 77 St "I'! 77 Fall 1~ 
' I Win 

I Vt. I Vt• I Wt. # 

Newrtea 0 0.6 <O. l 0 n 
•pp. + c. 9 

Annelida 
Polychffta 

Mltp'ityldff 
Nepht)" 0 0.2 <O. l o.t. < o. l 0 

caltfcn-nleneh + 0.4 + 0. 5 -Phyllodoc:idM 
!teone 0 0.2 ~O. l f) 0 

long.e + 0.4 
Spionldae 

Pygoeplo 0.2 < o. l 0 0 0 
elegans + O.li 

Crustacea 
Hyilidacea 

Arctaa.oayaia 0.2 <O. l 10.6 .( 0. l 2.0 <..O. l c 
gnbnltz1d1 + 0.4 + 7.1 +l. 2 -Aaphlpoda 

Ge-ridea sp. 0 0 0 0 
!ohaustorlua 0 4.8 < 0 .1 0 0. t, 

vashlngtonlanu• + 2. 6 + 1. 3 

S~cle• 1.ichnee• 2 5 2 1 

1 

78 
wt. 

<. 0. I 

Diwr•ity, H 0.69 0.87 0.4'i 0.00 

Total N~r 0.4 16.L. 2 • !. 0.6 

Total Bi011Waa <1.2 <O. ') < 0.2 -'.O.l 

} 1:-., 



Table 9c. Kvdaka heacll (exposed sand) benthic organ1sms from the 10w \ +O') intPrt1dal zone 
collected .3 pr it:~ U77 thro•.Jgh winter 1970, expressed as number an<l/0r biomass (g) per 
0.05 ::n= . sta:->caru JevLn ion (:= 5 i. 

Spr 77 Sum 77 Fall "1 -r Win 78 ; I 

I Vt. I wt:. ,. wt. ii Vt ., 

Annelida 
Oligochaeta 0 0 0 " • '4 .( 0. 1 

•PP· .+. 0. ') 
Polych.aeta 

Kagrlonidu 
Hagelona 0 0 0.2 <O. l 0 

•p.(juv.) + 0.4 
IWphtyidae 

N..phtys 0 0 f}. 4 <.O. l 0 
uliforniensb + o. 5 

OuenUdae 
0...nia 0 0 0.2 <. (. l 0 

fu•i form.is + 
0 • '· 

hraonid•« 
Paraon.tla 0 1.2 <O. l 0.4 <O .1 c 

platybranchia + 0.8 + 0.9 -
Spionidae 

Malaceroe 0 0 (). {. ( o. 1 0 
gluta•u• + 0. 5 

Pygot1pio 0 0 1.0 (.O. l 0 
elegans + 1. 7 

Scoleleph 0 0.4 < 0.1 0.2 <.O. l 0 

squanaat• + 0.9 -T- 0.4 -
Crustacea 

0.tracoda 0.2 < 0. l 0 0 0 
•pp. t- 0,4 -My•ldacea 

Archat'omy-' <t 0.2 <O.l 0.8 <O. l n 0 
grebniti:kii + 0.4 + 0.8 

A11111Phipoda 
ea-ride a l. 2 <O. 1 0 ,, 0 

•pp. + 2.7 
Atylua 0.2 < 0.1 

tridena + 0.4 
Eoh.austOt"tue 1. 2 < 0. l 3.0 < 0. l 0 0 

washingtonlanus 2.7 + 1. 2 

~ ) + 



Kvc!alut Beach +{) 

Spr ~~ Sum 77 fall 77 Win 78 ' J 

IJ wt. , Vt. ~ Vt. ' wt. 

Cruat:ace4 
A.mphif>Od• 

Qru-ridea 
Eohaustorius 10.8 <.O.l 0 iJ 0 

•P• ,.. IR. 6 

P11raphoxu• 0.2 <0.1 0 0 0 
sp. :. 0.4 

Spec be l.ichneaa f:, 5 7 

l 
Dt.wraity, H 0.61 1.25 1. 77 0.00 

Total nul'lll:MP r 13.8 S.6 2.8 0.4 

Total biCIMH (g) .(0. 6 < o. 5 <O. 7 <. 0. l 

3 .. 'J 



Tabl.:: 'Jd.. Kydal<..:; Beacr; »sand :Jent:nc urgarnsms from t,h.: subt1dal zon~: C·Jllected 21 June l'.:177, 
expressed as number and ·:Jr b10mass (g} per 0.05 m"- + srandard dev:ation (N=4J. 

RhOdophyta 
Antithamnion d•fectuM 
Chor•ecol..ax polysiphonia• 
Leptofauc~a pacific• 
Polysiphonia ht>ndrvi 
Pt•roaiphoni• •tpinnata 
P. 11;rad lie 

Cnidaria 
RydTOEDa •pp. 

Mo! luac.a 
Gastropoda 

AMphi••• colulllbiana 
C.lH. .. ta. 1p. 
t.cun.a varl•gata 
Haaaariu• 111Pndicu• 
Od•to.:19 •p. 
Trichotrop•i• cancellate 

liHlvi.a 
Clinocardlum nutt~llii 
Hi.attr 1 la art tea 
Luci~ t•nuiaculp~~ 

Maco.a ap. 
Myu l la tu!!'lida 
Solirn aicariua 
Tellina ap. 
Trans•nnt>lla tantilla 

Annt> 1 ida 
Oli~ocha•ta app. 

_:; m. 

' 

8.5:t:7.0 

3.3:t5.J 

c 
0.3-t 0.) 
l.8-t2.8 
0 
0 
0 

0.3% O.'i 
0 
0.3~0.'i 

0 
30.5122.7 
0.3 :tO.S 
1.3 i;0.5 
0 

0.3;tO.'i 

. , , '.,+ l 

vt. 

0 
0 
0 
0 
0 
0 

0 

"0. l 

<0.1 

0.010.1 
O.ltO.l 

0.0-:r0.1 

O.Oi.0.1 

0.110.0 
O.Oi:O.l 
O.l:tO.l 

< 0.1 

-10 m. 
# 

12.3±5.8 

13.81:.12.h 

O.J:t.0.5 
0 
0 
0.31:.0.) 
0.8.t;.l.O 
1.) t2." 

0.8 *- 1.0 
0.8-tLS 
8.81:5.0 
0.5 i:.l.O 
82.8t79.5 
0.3 tc0.5 
2.8:tl.1 
1-is.s~2J.1 

0.811.0 

vr: • 

(.Q. l 
"0. 1 
<O.l 
<o. l 
<0. l 
<0.l 

J 

0.0-tC.l 

0.0 t.0.1 

0.L±0.3 
O.l;:k.0.1 
0.110.1 

0.110.1 
0.01:0.l 
0.4 :i. 0. 3 
O.Ot.0.1 
0.2±0.1 
0.0 :tO.l 
0.11.0.0 
o.,:, 1.0.2 

O.Oxf).l 



Anivllda (cont.) 
Polyclla•t• 

A!lllpharetidae •P· (juv.} 

Caplt• lUdae 
Capitella capitara 
MPdioaia•tus ep. 
Moto.1•tu& li~atua 
N. •;> • 

!optt" Hid•• spp. 
C.1rratulida• 1p. 

Cha•tozone ••to•~ 
Fl•b• l HgH·ida• 

Pheruaa p lumosa 
Glyc:•rida• 

Glyc:•ra c:apitata 
HP!llipodua borealia 

QtniadidH 
Glycinde picta 

Ruionldat> 
Kicropodarke dubia 

Lu1111br bwr ida• 
Lu1111brineria •P· 

Mlp> lonldH 
"9getona pit•lk.ai 

MllldanidH •PP· 
Bic011111c!w ~rsonata 

llephl.:yidH 
llephty• ca•c.a 
N. cucoides 
N. •P• (juv.) 

Nereida• 
•r•i• procera 
1'. ep. (ju~.) 
Platvner•i• ~ican.aliculat& 

Kvdaka Beach Subtidal 

I 

0 

13.0~8.8 

l2.8s ll.C1 
0.5 t 1.0 
0 
0 
0 
0.3t0.S 

0 

0 
0 

1.0 1 0.8 

0 

0 

0.5 :t.O.fi 
1.8 :t2.4 
0 

0 
l.'it.1.3 
O.);t.0.5 

O.'h.O.ll 
0 
2.Ji:],Q 

wt. 

<o. I 
<.O. l 
<O. l 

< 0 .1 

.::.o .1 

.(.0. 1 
<.,Q. 1 

<.O. 1 
<0.1 

<O. 1 

< o. 1 

-10 IT\. 

t 

G.310.c;, 

l'i.3~lt..5 

83.c;,t:S2.7 
0.3-tO.l 
0.5 t. l.0 
0.3 i.0.5 
l.'i1l.O 
(l 

o.) * o. t; 

0.)%;0.5 
0.5±.l.O 

2.5:t1.l 

1.0 :t; 1.4 

l.5i0.6 

0 
17. Ii 
J.S:.t.3.3 

0.8xl.S 
1.81'-l.3 
1.0:t.1.L. 

0 
0.5~0.6 

2.3 'l'.4.'; 

wt. 

<O. 1 

O.O:t.O.l 
<i.0-20.l 

0.0~0.l 

0.0.tO.l 
(. 0. 1 

.( o. 1 

.( 0. 1 
O.OiO.l 

0.0%.0.l 

O.Ot.O.t 

O.O:tO.l 

O.Ot0.1 
O.O.r,O.l 

o.o ~0.1 
<O. l 
<O.l 

<O. l 
<O. 1 



Kvd11ka B~ach Sub tidal 

-5 m. -10 '.Tl. 

vt. I wt. 

AnneUu (eont.) 
Polycheet.a 

OnuphldH 
Onuphia ~ h•gan• 0.8tl.O <O.l 0.8 t LO 0. 1 
o. •tip;&ath 0.3 r.0.') (0.1 C.8:tl.'> 0.01:0.l 
0. •p. (juv.) 0.)t0.5 <O. l 0.3:t0.'i 

Optwliidae 
Ar•ndt.a hrevi• 0.8±:0.5 .(0. 1 5. ') ~ l. 1 0.0%0.1 

OrbinHdat.-
M.einerh uncinata 0 LO t Ll 0.0±0.l 
Scol.,.• •P· 5.51: ).1 (LI. 1 2.5:t2. 0.010.1 

Ov.niida• 
OW-nh fu•iforrda 7. "i1"2. 4 <O. 1 11.015.4 O.OtO.l 

Paraonid.ae 
ParaOTW 1 la plat vbranchia O.Ji0.5 < 0 .1 0 

P•ct inarU..dae 
hctinarh gTanulata 0 2.8t:2.'l O.Ot.O.l 

Phyllodocldtt 
ltocw long• 0 1.31:1.9 0.0:1:0.l 
lulalb vt.l'idh 0.3:10.5 <o. 1 0 
Phyllodoce µo.nlandica 0 3. ') t h.t.. 0.01:0.l 
P. •lculata 0 l.Ot2.0 <O. l 
P. nulti•eriata 0 0.8t:l.5 O.Ot:O.l 
P. sp. A 0.3:0.) CO.I i.oz. o.a <. 0. 1 

'· •p. ( j IJV •) LO :.t 1.2 <0.1 4.5-t3.7 <o. l 
Polyuot~ae 

lunotl' sent a 0 0.3i; 0.5 <O. l 
HanaothOt" imbricata 0 0.8.tl.O 0.0.i:O.l 

Sa~llidaf' 
Eudiatylb vancou~rl ('. O.Jt.C.5 0.01:0.l 
Schizobranchia t.nsil!'nh 0 O.'l±l.O O.Ot0.1 

Sigalionida• 
Ptntloe 1dnuta l. fif Lt. < 0. l 2.8± ).l O.O:t.O.l 

Spionidae 
Ma lacoceros glutaf'ua 0.8~1.'J <.'. 0. I 8.5i:8.2 0.0 .t. 0.1 
Pol ydora cau 1 leryt 0 0.3.t.0.5 <O. 1 

-~ '.,. } 



Annelid• {cont.) 
i>o l ych.at>t• 

Sp1on1dae 
Polydora aoctalit 
P. •P· A 
Prionoaplo cirrtf•ra 
P. ateenatrupi 
Py~011pio ele~an• 
Spto filicornis 
Spictphane• bomb'.f"lt 

Syllidff 
Exogoniir g#llllllifera 
E. lpp. 
Sph .. rocylli• pirifera 
Streptolyllta latipal?a 
Syllis •P• 

Terebellidae 
Ttwlepua Ip. 

Sipuncula app. 

Cruet ace a 
0.tracoda •pp. 
Lll'ptoetraca 

llrbali.w pugettt>nsis 
M,-.idacea 

Archaeoray•i• ~r•bnitzkif 
cu .. cea 
Cu~lla vulgari• 
ot.atylia ap. 
Diaatylop1ta Ip. 
Lnipro,ldn •pp. 

t.-ldac.a 
Anatanaia nor!Vlni 
Lll'ptoctwlia dubia 

Kvdalut ~•ch Subtidal 

J.O* 2.5 
0 
0 
37 .0~19.4 
0 
0.310.5 
1.8~1.S 

0 
0 
0 
0.):t: 0.5 
0 

0 

0.3±0.S 

9.8!4.7 

0.3:t.O."i 

0.3t.0.) 

0 
23.8.8.8 
0.3t0.5 

0 
0 

, '' 
: -~ -+ 

Vt. 

< 0. l 

.( 0. 1 

( 0.1 
< 0.1 

<O. l 

<. 0. l 

O.lt:O.O 

O.Otfl,1 

0.0±0.l 

O.l:i.0.0 
O.Ot.0.1 

c, .8-t: 2.Q 
0.3'10.c, 
8.0~3.') 

192.5&]0.C 
32.0~3".2 
0.3:t0.5 
'.L8:t.l.O 

0.8±1.5 
Q.81.7.B 
0.)t.0.'i 
0 
O.Jt:O.'i 

O.'itl.O 

0 

0.3±0.5 

0 

0.3i- 0.5 
2.3.x 1.5 
0.3±0.5 
0 

O.'ii 1.0 
8.0t..2.Q 

wt. 

O,O:tO.l 
.::: 0. 1 

G.OtcO.l 
o.Ot 0.1 
O.Ot.O.l 
0.0±0.l 
0.01:.0.l 

0.0±0.l 
<O.l 
O.OtO.l 

O.Ot.0.1 

o.n.to.1 

O.ltO.O 

0.0±0.l 

O.Ot0.1 
0.1±0.0 
O.OtcO.l 

0.010.1 
O.li:O.O 



Crustec•e (cont.) 
Iao~a 
Cy~hura amda 
!dotea 1ublitt0Tali• 
Limnori.a a lgaru• 
Munn.a etepi'wn•enl 
Paranthura Plegane 
Synidotee bi~cuepida 

~hipoda 
C.pr•llldea 

Tritella piliaonie 
c.-rldea •PP• 

Decapode 
Cancer aregonen•i• 
Pinnotherida. ep. (juv.) 
Pugettia grec:ili• 

Phoronida 
Phoronoo•h nan.rt 

Bryoaoe •PP· 

!ch1noderweta 
Ophiuroidea 1p.(juv.) 
!c:hinoidea 

Dttndn•ter exc:entricus 
Rolothuroidea 
I.ptos~pta clarkf 

S~c:iee Ric:hn.eea 
l 

Diwretty, R 

Total Bio.mu 

Kvdaka Seach Subtidal 

0 
LO± 1.4 
0 
0 
0 
2.Cs12.5 

3.0%3.6 
103.8·&0.7 

0.3;. 0.5 
').8~11.5 

0 

l.O:t0.8 

0 

c.~:t.o.s 

16.8.tl8.6 

54 

2.55 

311. 5 

wt • 

O.ltO.l 

O.l~O.l 

0.11:0.l 
0.21:0.2 

0.0.tcO.l 
C.fHO.l 

0.010.1 

0.0±0.1 

O.Jt0.1 

3.817.5 
o • ., i: 1.0 
2.3xl.O 
0 

0 
118.8to'il.(; 

0 
0.8tl.O 
0.3 ±.0.S 

0.8±1.') 

0.)J;0.5 

0 

0 

2.8) 

870. 5 

<'..ll.1 

wt. 

O.l:i:0.1 

0.0±0.l 
0.010.1 
0.1~0.0 

0.3±0.2 

0.5i:0.6 
o.o ~0.1 

0.01 0.1 

0.0.1:..0.1 



. : 1.;. ' d~t:- "\r .... · ... ,n l • ., r t t . cl - ~ r .1 \" t: : P'>vnt :~ 1 ~ ,'" r ·! .. n .1 ->:: · ,,, +_Lt i ,, I +1'. i :1 rt· rt i:! '; 
?: . ~--. I'. "l l f''" t t:d ~ r 'n:: . 

r,'th-~ ·,,,; i .-~t·.: r l ·~ - t>:-'..;) rt_'S'"~t,_-.] .1n i .-' l u r '.',, r , r ·~ l ·'"; j•""-.,;; < t: i ~)" r 
.l { --~-: : ..; "r i :1'.')j ~\=-: 

') 

""} ..... :.1rJ:":.t.· r--.,; 1 :1 ' r , ;;i~ + _,. ; 1 J,,.,, ~ t l • ll ~ 

Spr J7 Sum 77 Fall 77 Win 78 
I Vt , wt I Wt I wt 

lie1Mrtea 0 0 0 0.3 "-0. l 
epp. r u. 5 
Paran.-rt•• 8.0 .c..O. l (J 0 0 
ver•~rina ~ 11.3 

Nematoda J.O .:. 0.1 l.8 .( 0.1 1. s .c..0. l o.s <. 0. l 
•pp. ! 1.4 t l . 7 :t L9 :t, 0.6 

Kol lueca 
Gcatropt>dt 

Ac:aaefd.- 0 0 0 O.:J <-0. l 
•pp. :t o. s 

Lacuna 0 0 0 0.S .... 0.1 
v•rlegata .t 1. 0 

lllvalvta 
tr•n••nnella 0 0 0 O.J .:.0.1 

tantilh ±. 0. ~ 

Allnelid.t 
Oligochaela 744 l. s L. 0. l 1108.3 .( o. l. fob. 0 .l,Q. l '~ o.) ~0.1 

•PP· i 1013. 3 ± 844. s L 592. S t 21. 7 

Polychaeta 
lieraidae 0 0.3 o:..0. l 0 0 

•pp. (juv.) t. 0 5 

llereh 1) 0 0 o. s c..O. l 
vei;illoaa t 1.0 

Phyl lododdae 
Phyllodoce 1.0 L Q, l 0 0 0.3 l..0. l 
.. culata :J 0.0 ± o.s 

Polynoirlae 
Baft'Ot hoe 0 0 0 0.5 ._ 0. l 

imbrlcata t 0.6 

)-~ :-



JaHatovn +ti 

Spr 77 Su• 7i F•ll 77 Win 78 
I vt I wt ' wt I wt 

Cruatac.ea 
Culucea 

Cuaelh 4.5 .:.. 0.1 0 0 0 
vulgaria L. b. 4 

Tanai.dacea 
Laptochelia 18.5 '-0. 1 0.3 .c..O. l 0 0.5 .c..O. l 

dubia :t 26. 2 t 0. 5 :t: 0. 6 

Allphipoda 
Caprellidea 0 0 3.3 .:. 0.1 0 

•PP· :t 6. s 
C....rldea 32.S <-0. l 0 3.5 /_o. t 2.0 i. o. l 

•PP· .t 46. 0 ±. 4. 4 ±. l. 4 

:>tiupocla 
Pinai&a c 0 0 0.3 £0. l .,,. (juv.) :t 0. s 
Pv1•ttia 0 0 0 0.3 L. 0.1 

aracilh :± 0. s 

Inaecta 
Dlpteran 2.0 4 0. l 0 0 0 

larvu t 2.8 
Dolichopodidee u 0 0 0.3 L.0. l 

•pp. ::t o.s 

Speriea richness 8 4 4 14 

Diveuity - H' 0.07 0.02 0. 07 o. 73 

Total cuaaber 7511.0 l llO. 7 7]1. . ., 46.9 

Total btouu (g) <. 0. 7 <.0,4 < r. I <. l.} 

1..; 7 



Tat.de lOb .lar:w,:,t-«.:n i,r,rntecteJ "and) ht.·nt:,i, ,)r;urnis:ns frnn r:1,· mid (.,..l.','i intvrti,Ld :~o<ll· 

coliected sp:rin~ 1477 thrL"ll\;:: •""tinter lY7q~ exnre:m;st?d ~i:; :1U~~vr ..tnJ/ •r hi.'md...;--; :_~') Dt·r 

~).()) f'.'<~2; spring) ;ind ri.<12) (\~-~· '°''lr.L~<-·r-win.lL'l., ~·' + st;Hhiar,! d.-·d.tt~.•n. 

Chlorophyta 
Ulva 

taeniata 
u. 

•P· 
lhodophyta 

C.r..-iua 
eatortam.m 

Cnidaria 
Anthoaoa 

•pp. 

Bydroaoa 
Coryne 

•P· 

lle1Mr1:ea 
• !':'. 
Paran ... rt•• 
~r•g~ina 

Neaatod.a 

•PP. 
Mollu•c• 

GHtropoda 
.&c .. eldae 

•PP· 
Agl.aja 

d iOllllad ia 
Lacuna 

variegate 
Opisthobranchia 

Spr 77 
I vt 

0 

0 

1. 0 
:ti.4 

0 

2.0 
:t 2. 8 

0 

0 

0 

0 

c 

0 

0 

'-0. l 

..::. 0. l 

Sum 77 
I vt 

0 

0 

l. 5 
t. i. 7 

0 

10. 3 
t.12.J 

(\ 
v 

0 

0 

0 

0 

0 

0 

4 0. l 

Fall 77 
I wt 

/ 

/ 

/ 

o.s 0.1 
xO.b ro.1 

/ <-0. l 

o. 3 .<..0.1 
±0.5 

0.3 <0.l 
±0. 5 

b. 3 ..:: o. l 
t4. 7 

0 

0.5 <-0.l 
:t 0. 6 

0. 3 .::.0.1 
to. 5 

0 

Jin HI 
I vt 

0 

0 

0.3 
:t 0. 5 

0 

11.8 
:t.6.4 

n.3 
:t. o. 5 

0.3 
±..o. s 

0.3 
t. 0. s 

0.3 
t.o. s 

0 

./ 

0 

<:.O. 1 

"-0. l 

.c..o. l 

..:.. o. l 

L..0. l 

.:..o. l 



Joiestovn +l. 4 

Spr 77 Sus 77 Fall 77 Win 78 
f Vt ' vt I wt I wt 

livalvia 
Macoaa 0 0 0.5 3.8 0 

1nquinata :t l. 0 :t.. 7. 6 
M. 3.0 7 .8 0.5 3.7 1. 8 8.5 0.3 2.0 

11aeuta .t i.4 .!.0.6 .:to. 6 ± 4. 7 .:! 1. 7 :! 9. 7 1 o. s ..t 3. 9 
M. o. 5 D.2 0 0 0.3 .(. 0.1 

•PP· :t-0. 7 ..:.o. 2 :t. o. 5 
My1:1ltd 0.5 < 0. l 0 0.3 0. l 0 

ap. i 0. 7 :t 0. 5 
Tranaennella 63.5 0.4 19.0 0. J 180.8 0.8 132. 0 <...0.1 

tantllla t 9. 2 :t.0.2 ± 17. 3 ± 16.4 ± 1. 0 :! 23. 0 

Annelida 
Oligochffta 18.0 < 0. 1 40.3 < 0.1 542. 0 0.2 12.5 .(.0. 1 

•PP· ±.24. 0 :!. 24.4 :t.1046.0 ±.0.4 ±10.0 

Polfch.Mta 
Arenlc•lldff 2.5 "o. l 17.5 "-0. l 176.3 .(.0, l 53.3 <-0. l 

app. (jvv.) t. 3. s .t 28. 7 :t.21.b .t..25.1 

Capttellldae 
C..pHella 43. 5 < o. 1 90.8 "-0. l 75.3 O.l 23.5 -<...{), l 

c..pltata i:. 24.8 :t.69.4 ±36. 2 :t 0. l t. 8. 9 

111141 OllU t ". ±. 1.0 d).i l. 5 L 0, 1 o.s .....o. 1 0 
ap. 1.+ tit f_ 1.0 

llotoma•t•• 0 0 0 0.8 <..0.1 

•P· t. i. 0 

Cirntulidae 0 0 0 0.3 .:.0. l 

•PP• ±0.5 

Gontadidae 
caydncM 0 

,... ~ 

J • .J .c.O. l 0 o.~ ..... 0.1 
pie ta t0.5 :tl. 0 

l.wat'>rlnartdae 

Luabrinerh 0.5 ~ 0.1 0 0.3 l..0. l 0 

•PP· t. o. 7 i:.O. 5 

~ I (' 
.J't'-1 



Ja1m1•tcnm +1.4 

Spr 77 Suai 77 fall 77 Win it:i 
f vt # vt I wt I wt 

Maiclanidae LO <. 0.1 0 0 o.s ..(_ 0.1 
•pp • (j"v.) :t 1.4 t l. 0 

.. phtyldae 
lephtya 2.5 ./ 0.3 ...:.. 0.1 0.3 ./ 0 

caeca t. o. 7 to. 5 .!.O, 5 

•• 0 0.3 .( 0. l 0.) ./ 2.3 ../ 

caecoid•• ± 0.5 ± l'. s t 1. i 

•• 0 0 0 0.8 .£..0. l 

ca 11 forniena is "'!: l. s 
•• 0 0 0.8 L Q, l l. 0 ...:..0.1 

•PP• {juv.) ±. 1. 0 t 1.4 

lier•idae 
Mereh 0 0 3.0 .:. 0.1 0.8 <. 0. l 

•PP· (ad .. lt) ±. 3. 4 t 1. 5 

•• 0 15.8 .: 0.1 0.3 L Q, l 0 

•PP· (Juv.) .t.10.2 ± 0.5 
ilatynerei• 0 0 2.5 &..0. l 0 

btc ... uculata t l. 0 

OphelUd .. 
ArlNndia 3.0 "O. l 0 l. 3 .(_O. l 0.5 ...:..0.1 

brevta :1 4. 2 :t 1. 3 1: o. 6 

OTbtnUdae 
hioerh 0 0.3 L. 0. 1 l. 3 &.. 0.1 0.3 '- o. l 

app. i 0.5 ± 2.5 :t. o. 5 
Scoloploa 3.0 <0.1 t; 0.3 '- 0. l 0. 5 <. o. l 

•PP· t o.o .t o. 5 :to. 6 

Paraooidae 
Paraoael la 3.0 .(.O, l 8.3 £.0. l 2.8 <-0. l l. 3 ...:.. O. l 

platybranchia t 2.8 ± 5.4 ., ' 
- - .) l .t l. 5 

1sn 



J ... •town +1.4 

Spr 17 Sua 71 Fall 77 Win 78 

' wt I vt f wt # wt 

Phyllococida• 0 0.5 '- 0. l 0 0 

•PP• :t 0. b 

·~· 
19.0 '0.1 43.8 '- o. 1 17. 8 ..:.. O. l 33.8 .:..O. l 

longa ±. s. 7 t 13.: ±. 5. 7 ± 16. 8 
I. 0 0 o.~ '- 0. l 0 

t•Dtircatllt a t 1.0 
lula I io. 0.5 '- 0.1 0 0.3 L Q. l 0 

••guiaea t 0. 7 :t o.; 
ptay l lo4ec• l.O .( o. l 0. 3 ..._o. l 8.0 .... 0.1 8.5 ..:..0.1 

-.cu1ata t. l.4 t 0.5 ± 4. 2 ± 3.1 
r. 0 0.5 .:.O. l 0 0 .,,. :t l. 0 

Polyaei~ 0 :t 0. 3 <. O. l 0 0 .... () 5 

lptoniclM 0.5 .:.. O. l 40.0 LO. l 0.5 ".0. l 0 

•PP• (j•v.) :t o. 7 t..12.2 ± O. l 
liklacec.Hot 287 .s <. 0. l 20.S (. 0. 1 297.3 ./ 126.0 <.. O. l 

al•tlHIU• i )69. 8 ± 14.3 ±.20.8 ± .lB. S 
folp4or. 4,0 ..:.. O. l 4 7. 0 .r:..O. l 73. 5 / 6.8 .:..O. l y 

k-.1 jeponica t. 1.4 t 27.4 :t.14 .1 i' -:.. 

P. 0 .to. 3 <. o. l 0 IJ 

..-rUobata 05 
P. 0.5 .:.. 0.1 0 0 0 

•P· ± o. 7 
Prion.ospio 0.5 <..O. l 0 0 0 

cln:tfera :i o. 7 
Pygoaplo •l. 0 < 0.1 128 7. B .(_ 0.1 68.5 ... 0.1 49 ~ "-0. l 

•l•&•• :t.7'?.6 1:. 1495. 7 t t.S ±-).5.2 
Scoleleph 0 0 0.3 .... 0.1 0 

ep. C ± o. 5 
iplopbanH 0 0 0 0.3 .<:..O. l 

bombyx. t0.5 

"'\<,.._' 
J ) 1 



Ja.cstovn +1.4 

Spr 77 Sum 77 Fall n Win 7B 
I wt. ' Vt f vt , wt 

lyllidae 
hogoae 2.0 -<-0, l 0 1. 0 <-0.1 4.U L.. 0.1 

10ttrei t 1.4 .! 0. 8 t 5. 0 
Stn!ptoayll h 2.5 .: o. l 1.8 .c. 0.1 1.0 .:. 0. l 1.8 .c.O. l 

latipalpa r 2.1 t 3.5 t 0 b ! L 5 
Syl 111 0.5 ... 0.1 1.1 .:. o. l I) 0 

lpp. 2 0. 7 .t: 1.5 

Crw•tacea 
c-iaeea 

eu..11. 2.5 "-0. l 0.8 .... 0.1 2.5 LO. l 3.3 '-0. l 
vulprh .t.J.S t 0.5 ± l. 0 ±. 2. 0 

TanaldK .. 
Leptochel ia o.s <:. 0. l 1. 0 <0.1 l". 0 "- 0. l .H.3 <. 0. l 

Jubb .t 0. 7 /, ±. ~. h ± 10.8 

Ieopo&a 
bnpbMro.. 0 0 LO L..0. l 0 

-41• .t l. 2 

Allphipoda 
Allpelhca 2.o L.. o. l 

q&Hidi .i l. 7 
.Mpltlaoe O.J ..:..O, l 

laurtoaa ± 0.5 
.kl11op ... Ra 0. 3 '- o. l 

confervicolu1 t. 0. 5 
Caprella 0 0 O.J .:..0. 1 0 

1Hvia1cula t 0. 5 
Caprel 114.e 0 0 0.3 ,_o. l 0 

•PP· t 0.5 
Corophiua 42. 3 '- o. l 24.3 L. 0. l 

acheni1ic11111 1.22.i t b.b 

c. 0 28.S L...0. l 
ealeon11 I 27. 2 

~) ~ 



Ja11estovn +1.4 

Spr 71 Su111 77 Fall 77 Win 78 
I Vt , Vt ' vt I vt 

Amp hi pod a (cont. ) 
Corophiu. 0 0 23.3 ~0.1 0.3 .:.o. l 

spp. t.. 4 .4 ~ o. 5 
C...ddea 3.0 ~ 0.1 22.8 0.0 0.3 .<...O, 1 

lpp. t: 4. 2 :f 9. 6 t. 0. l .t. 0. 5 
Paraph-1.1u1 0. 5 L 0. l 

apino•u• typ• A ±. 0.6 

)' °"' 'fC<:J"' . \ ~ '('>. l. J "- 0.1 
c:f roatr~t• t l. 9 

Dec:•J>Od• 
Cad9e& 0 0 o.) ,.:.0. l 0 

app. :I 0.b 

Pinni•• 0 0 0 0.8 ,__ '). 1 

•P· (jtav.) ± l. s 
Pinnotheridae 0 0 0.3 .(. o. l 0 

•PP· ±. 0.5 
Upogebi& 0 l. 5 1. 3 0 0 

pv1ettensh t. l. 9 ±2. 7 

lc:blnodeniata 
lloloU•roidea 
~totynapta 0. 5 .:..o, l 0 0. 3 <. O. l 4.3 < 0.1 

clartd. ±. 0. 7 t. 0. 5 ± 2.9 

Spec:i•• richn••• 33 3b 46 38 

D'i.venity - B' l.87 l. 19 2.02 1.90 

Total mmber 57b.8 1706.l 1533.9 715.8 

total bioe.a•• u> <-11.'! < 8.5 <. i7.5 (. 5. 5 

·1 • ~ 



l'l( Tarr:e~t'"•·...,·; i:;:r••tt·(·tl' .__,,_n"~ hent":it t,r-~.~ni':1~ ~r1~-r:: t ·"~· lfi,') i 
~J..(~(tt~·J ~;ir:np" l~!--- rhri.\ 1.1~ .. ;; ~'inter l'-4~g_ ... ·:~;;rt:-:~,,,: .1~ :·.:1;;1i;,."r 

,-, 

Chlorophyta 
lnt•roaorrih• 

prolif•r• 
Ulva 

lip. 
Urospora 

sp. 

l.~cdoph~· 
Delessericeae 

Hyaeoena 
ap. 

Pteroetphoo.ia 
biplnnata 

P. 
ap. 

Cnldaria 
¥thoaoa .,. 
lalc.-pa 
d4tc~eataculaca 

Mol l.uca 
Gastropoda 

IJ.vlni• 
ap. 

Lacuna 
variegata 

Aeolididae 
•P· (juv.) 

Spr 77 
I vt 

0. 5 
::.. 0. 7 
31. 0 

.:tll. 3 

2. 'j 
i. 1. l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0. l 
t. o. 0 

.:o. l 

.~ ! 1r1 :.:t · r - ._ i ~1 t t r 1 

Sum 7 7 
I Vt 

8.0 
± 5. 6 

2.S 
~ 5. 0 

0.8 
.! o. 5 

0. ~ 
:i. 0. s 

0 

0 

0 

/ 

0 

0 

0 

0 

0 

.. 0.1 

<.O. 1 

"0. l 

.: O. i 

" )-· 

' 
Fall 77 
I vt 

0 

0 

0 

l) 

0 

2.5 0.U 
.tl.9 ta.1 

0 

). 0 <'. 0.1 
!. l. c 

l.S ... J.1 
t. 1. ) 

0. 3 .:.0. 1 
I 0. S 

0.) <..U. l 
.! o. 5 

0. 3 ... 0.1 
:t 0. 5 

t t.' rt ! ,_: .i l 

1 lt. • r 

win 71-
, 'Wt 

0.3 
i o. s 

2. 0 
.!4.0 

2. '.i 
!. l. 3 

8.5 
!.: 9. 5 

0.3 
i 0. 'j 

0 

0 

0 

./ 

/ v 

.:. o. l 

.:.0. l 

.c.0. l 

l-0. l 

.£. 0.1 



Ja-•tovn +O 

Spr 77 Sum n r.i1 77 Win !7 , wt I wt I wt ' wt 

liv•lv1a 
Crypcoaya 0 O.J .. 0.1 o.s o.s 0 

californica r o. o; ± 0. 6 ~ 0.6 
Maco.a a 0. 3 0.3 0.5 o. l ;) 

inqu1nat• .to. 5 :t 0. 5 1: 0. 6 .! o. 2 
MacOIU 0 0 0 0.3 0. l 

na•11ta t 0. 5 !. o. 3 
M. 16. 0 0.1 o.s 0.3 0 0 

•PP· 1:. 27. 7 :!. u. 2 t l.0 t..o. 7 
Protc,thaca 0 O.J 0.9 0 0 

•t-in•a to. 5 t l. 8 
Tranaaa .... lla .39.0 o. 2 13. 5 .c: 0. I b4. 0 0.3 '39.3 .(_ 0.} 

tantil la 144. 2 :to. 2 t 1. 7 :!)0.7 ±o. 3 !.10.b 
Treaaa 0 0 0 l. B 0.4 

capo t 0. 5 z 0. 7 

Jr.11nel1~ 

Oli1och•U Sb4.5 "- 0. l 238. 3 < 0.1 495. 5 .:.. 0. l 67f'i.3 .,/ 

•PP· ~ l 35. 0 t 84. 7 !.140.5 ±.189.b 

PolychMta 
Arenico11U. 1. 0 ( 0.1 1. s • o. l 2.0 ._ 0. 1 4.0 -<-0. l 

ap. O•v. > .t. I.4 t. L 9 t. l. 4 .! 2. 9 
lraDch.t~ I.dim• 12.0 < 0. l 4.5 ,, 0.1 2. 15 .c:O. l 2.J .( 0. l 

v1ncantl t 2.8 ! 4.4 .t 3. 0 ! 3. 9 

CapitelU.dH 
Capital la B.O "'o. l 15.8 .. 0.1 ~ ~. 0 <..Q, l 58.3 ~ o. l 

capltata :t. 8. 5 t 4. 9 !+. 0 ! 23. 5 
Medioaie•t•• J8. 5 .c O. l 37.S .c 0. l '.4. 3 zO. 1 )2.8 < 0.1 

ap. t 2. l t}4.8 1 9,4 !13.9 

Cirut111Udae ~4.S < o. l l.5 " o. l l. ;) < 0.1 3.8 <- D. l 
op. 1 20.5 t ). 0 !. 1.4 13. 5 



Jaaeatovn +o 

Spr 77 S\tm n r.11 77 Win 7b 
I 1ft I Vt ' wt ' wt 

Cirrat•lidae (cont. ) 
CitTat•lua l. s <. o. 1 0.8 "0. l 1.8 .( o. l 0 

cirratu• t 2 .1 t:. LO ! l. 7 
n.ryx 4. 5 4 o. l 2.5 <. o. l LO (._ 0. 1 1.8 .... o. l 

... 1uuu. ~ 3. s t 2.4 :t l. 4 _!' l. 5 

DcrvU leid .. 
Dorvil lea 16.5 ~ O. l 4.S ..: O. l 9.5 < 0. l 4.8 .:.. 0. l 

nadolphi .t23.3 ± 2. 7 ± 8. l ± 3.4 
h'otodorville• 2.0 ... 0.1 0 0 0 

grad.lh ~ 2.8 

lunic:oidea 0 0 0.5 .:.. o. 1 0 

•p. .! l. 0 

Goa1-4id.-
Clydnde 0 0 0 o.s < 0. 1 

pt eta :t l. 0 

1 .. 1cmlllae 
Qyptl• 0. s '-0. 1 0 0 0 

lJrnipalpa :t 0. 7 
Opblodromc&• 3.0 <. 0. l 2.3 (._ o. l ).0 (._ o. l 4.0 .<.O. 1 

p•getten.•11 t l.4 .! 1. 5 x 2. 9 t 0.8 
o. 0 0 O.J .... o. l 0 

ap. • !. c. 5 

Lalbrlaerl cha• 
~rinerh 0 l. 5 <. 0. 1 0 0 

infhta :J. l. 9 
L. &1).5 .(. o. l 26. 3 <. 0. l 51. l 1. 9 29.3 / 

•pp. t 2. l t. & • 2 !. 2. l 

Maldaol.da. 27.5 .... 0. 1 7.8 .(. O. l S7. s 0.1 $4.3 / 
•P· (jav.) I 38. 9 ± 15. s ! i 2. e ± 0. l t.15.0 

i"J-. 



Jamestown +o 

Spr 77 Sum 77 Pall 77 Win 78 

' wt I Wt f wt I wt 
Maldanidae (cont.) 

Aaiothel la 49.5 4'..Q. l 26. 3 ..: 0.1 20.8 '..l.2 b.0 / 
nabroctncta :: .:. o. 3 t 11. 6 f. 7 .4 ± 0. 2 t. 5. 4 

lucl,.ane 0 0 0.3 <: 0. l 0 

deltneata ! 0. 5 

Bephtyl4ae 
llepbtys 0 0 0.5 <'.. o. l 0 

caeca 1:.1. 0 
II. 0 0 0.3 <-.0. l 0 
caecoi~• ±o.5 

•• 0 0 0 0.3 "-0. i. 
californienah to. 5 

•• 0 0 0 0.3 ... 0.1 

•P· (jwv.) .t. o. 5 

.. re tu• 
lleHh 0 0.3 ..:.. 0.1 0 0.8 <. 0. 1 

veiilloaa ± 0.5 t l. 0 
II. 0 l. 0 <-0. l 0.3 .<.. 0.1 5.5 ..:.. o. l .,. (juv.) i. 1.4 .! 0. 5 t: ll.U 
Platynereh 0.5 < 0.1 0 20. 'j o.o 8.) .<..0. l 

bicualicular.a i o. 7 i 4.4 t.0.1 t 7 .9 

Omlpb141•• 
On~hh 0. 5 <. 0. l 0 u 0 

ir1Mscen• to. 7 
0. o. 5 <-0. l 0 0 0 

at1ga41t"a !:. 0. 7 

Ophe 1 Ud.ae 
AnuncU.a 4.5 .: 0. l 0.5 < o. l 5.) .:. 0.1 7. 0 ..:..0.1 

br•via ! 2. l ± 0.6 :t l. 9 t 3. 2 

OTbinU.dae 
.. inerh o.s <. 0. 1 0 0 0.3 <. 0.1 

dendritica t 0. 7 t o. 5 

) :. ""' 



Jamestown +o 

Spr n Sum 77 Pall 77 Win HI 
I wt ' vt I Yt ' Wl 

Orbtaltdae (ccmt.) 
Kaloeria 27 .5 "- 0.1 11.3 "- 0.1 3.5 ..; o. l 10. 8 ,,/' 

u:nd.n•t• t l 7. 7 t. 2.2 ± 7. 0 :t. 7. 5 
0 0 1.3. B ~O. l 6.8 ..:. O. l 

.ap. t 3. 9 

PhyilodocidH 
lteone 2.0 <.O. l 0.5 .( 0. ! O.J "-0. l LO .:..0.1 

loa1a .:t 0. 0 .to. 6 t. 0. 5 t O.B 

I. 0 0 0.3 "- 0. l 0 
t11wrc:ulat• ± o. 5 

lllllal~• l.0 <. 0. l 0 0.8 .:.0. l 0.8 .;.0.1 
•anplnfla t l.4 :t. i. 0 ± l. 0 

I. 0 0.J 0.1 0 0 .,. (J•v.) 0.5 
Pbyll9'ece 2.0 ,( 0. l l. 3 <. 0.1 3.0 L. o. l 6.3 40. l 

aaculata :t. l. 4 :.t o.s ±.). l !. 3 .4 
P. 0 0 2.5 <. 0. 1 0 

•pp. ±. 2 .4 

folya.ld.• 
./ l&mothoe 2.5 <. 0. l 9.5 <. 0. 1 12.3 0.2 l.) 

iabric&ta :t.3.5 !. 3. 0 ± 2.1 to. 2 .1 l. 0 
I. l.O <. o. l 0 0 0 

ap. (j"v •) t I + 

SabeU1da• 
~ 0 0.3 '- 0.1 0 0 

•P· 1: 0. 5 

lph.Mro4.oridu 
Sphaerodorep•h 0 0 0.3 <-0, l 0 

Id.MIU t: u. 5 

SpionUM 
M.alacoceros 32.5 <. 0. l l '). 0 <. 0. l 67.) <. 0. l 101. 3 

glutae .. .a i 19. l t l 0. 8 + 2. l !. 37. 5 

I,.. r.,; 
) I} 



Ja11111tatown +-0 

Spr 7 7 Su• 77 fall 77 Win 78 

' wt ' wt ' vt I wt 
Sp1onldae (cont.) 

Polydora 0 0.) LQ, l 0 0 
ap. to.5 

Pygoapio 0 0 0 0.J "- 0. l 

•l•sa:l• i 0. s 
Spio 0 0.3 <.. 0. l 0 0 

filicornh :t o. 5 

SyllidM 
Irani• 0 0.3 <-0. 1 0 0 

brnlpharyngea to. 5 
lxoaon• 0 0 l. 5 .:.u. l 0 

...-if•ra t. i. 3 
I. 130.5 ... 0.1 64.0 .:. 0.1 129.5 "- 0.1 85.8 .(. 0.1 

lot1Hi t 94.0 i 17 .8 .I40.b L33. 5 
Sph.-ros71lh 0 0 0.3 < 0.1 0 

brandhorati to. s 
s. 0 0 0.3 <-0. 1 0 

pirtfera t 0. 5 
I. 8.5 .( o. l 0 o. s .:.0. l 0 

ap. ±10.0 t. 0. 6 
ltTeptoeyllil 0 0 0 0. 5 ..... 0.1 

ladpelpa !:_ l. 0 

lylllct.a 0 0 LO <-0. l 0 
lon1ocirr•t• :t l. 4 

lylli• 0 l. 0 <- G. l 0 6.5 ,/ 

app. t 0. b :t 9. 1 

Terebellidae (j 0 12.3 .( o. l 0. s .(. 0. 1 
app. t12.J .:t 1.0 
Bupolywmh 3.S / 0. '.') <. 0. l 0.3 .:..0. l 1.3 / v 

hetarobranchia t.). 5 .to. 6 ! 0 . .) !. l, 9 
lficol•a 0 0 l. 3 ..: 0.1 0 

soatertcola t l. 3 
Pi at a 2b.O " 

, 
12.t <:.Q. l 8.5 0.5 12.3 

brevibranchlat.e t 2.8 :! ) • 9 t.:4. 2 t 0.4 !.. 2. 2 

(j 



Jaaeatown +o 

Spr 77 S.m 77 Fall 77 Win 78 
f wt I wt: , vt f wt 

tereiMtlUdac (cont.) 
Polyclrrti• 6.5 £0. l 3.3 .(_ 0.1 • l) -k0. l 2.0 .:. 0. 1 

•P· t 0. 7 t 3.b :t b. 7 ~ l. 8 

1ipune111la 
Goliingia 0 0 0 0.3 <-0. 1 

P1l&•tten•i• t: o. s 

CA a tac.ea 
Lepto.traca 

liebcll• 0 0 0.3 .(.Q, i l. 0 .(_ o. l 
,_..tten•h t o.s 1o.8 

O.traco4a 0 0 o. e '0.1 0 
•pp. .t l. 0 

My•icbcu 
Arebaeaaysi• 0 0 0 I;. 5 .t. O. l 

greltni takU ±9.0 

a...eea 
C.-lla 0 0 U.3 ... 0.1 0 

vulgarh :t:. o.: 
Leptocuaa o. 5 '0. t 0 0 0 

•p. ±o. 1 

T-...tucu 
Les>tecbeiia 40. 5 .:: 0. l 37.] ... 0. l 44.0 £0. l 52.0 .:.0. 1 

•bta 120. s tn.9 :t.10.2 i!9.3 

bopo4a 
lxe•pbMCNle 0 0 0.3 .:.0. ! 1.8 <. 0. 1 

-.Hcaicia !. o. 5 + ' ~ - 1..,J 

lcl•tea (} 0 0.5 "- o. l 0 .,. (j•v •) i l. 0 

)0 I 



Jamest0Vt1 +(J 

Spr 77 Sum 17 Fall 77 Win 78 
I wt f wt f vt # Vt 

Iaopoda (cont.) 
Phyllodoru 0 0.3 .(_ 0 l 0 0 

abdold.nalh :t. o. ~ 
Synidotu 0 0 0.5 ..:: c. l a 

bicMpida t_ l. 0 

Jmphlpoda 
CaprelUdea 

<:.prelh 0 0.3 ..;.0.1 0.3 <. 0. 1 0 
ap. :t 0. 5 i 0.5 

c;;.u..rt.dea 29.5 ..:: 0.1 54.5 0.4 lb.5 <'.:. 0.1 

•PP· 2 9. 2 t 9. 3 ±0.3 i 5.5 
_,lthoe 2.8 <.. o. l 

lacertoaa ± 5.) 
Calllopiella 0.3 .t. O. I 

pratti t o.s 
Cor91pbtw. o.s O.l 0 0.3 0.1 3.5 0.1 

app. o. 7 0.5 l.] 

Melita 0.5 "-0.1 
dantata ±LO 

PH'aphoxua 0.3 ~ 0.1 
•lmili• :i. o. 5 

• 1.3 4- o. l 0.3 LO. l .. 
aplooe\!a type A +- ] • s ± 0. 5 

Poatogen•l• 0.3 L 0. l 
cf. ivanovl :t. 0. 5 

P. S.5 £ 0. l 
cf. roatrata t 10. j 

Trltelb 0 0.3 .c.O. 1 0 0 
pUiaana ± 0.5 

Decapoda 
Call laHaidae 0 0. 3 c 0. l 0 l' 

ao. (j111v.) :t.o.s 
Cat"ldec a 0 0 0.8 .(. 0.1 

•PP· ±I. 0 

16 l 



Ja11111e•town +O 

Spr 17 Sum 77 Fall 77 Win 7f:, 

I wt I wt ' Wt I vt 
De ca pod a (cont.) 

Beptac:arpus 0 0 0.5 0. f) 0 

•P· ! 1.0 !: 0. l 
Plnniu 0 0.3 0.0 0 0 

littoral is i 0. 5 .t 0. l 
P. 2.5 0.2 0.3 <.. 0. l 3.5 < 0.1 1. 3 <:... 0. l 

sp. (juv.) t. o. 7 to.1 + f' t l. 3 
Upoge~h b.O 2. 0 5 S.5 7. 2 8.3 <. o. l 

P'll•tten•h t 0.0 ± i.1 i0.8 :r:_s.o t 5. b 

ln••cta 
Dlptera 0 0 o. J <-0. l 

larva ± 0. 5 

Phoroaida 
PhorOllOpd• LO (. 0.1 1. 0 <. 0. l 0.3 (. 0. 1 0 
ha~r1 ± 0.0 ± 0.8 ± 0.5 

lchlnoden.ta 
O,hllroidea 1.5 <-0. l o.s (. 0.1 8.8 ,_ 0. l 4.8 t:. U. l .,,. i 0. 7 t l.O :t B. 3 11. 5 

, rwra.ei.. 0 0 6.3 o. 1 0 ., ta 12.5 0.2 

Bolotlwroidea 
Lep tos ynap ta 11.0 ..'.. o. l 2.~ "- 0.1 0.5 ,(.. o. l 2.5 ~O. l 

clarki .! 4.2 I l. 5 t 0.6 !. 3.8 

lpeci•• richn••• 47 57 76 bl 

Dlversity - H' 2.36 2.42 2.48 2 .10 

foul nuaber l295.5 605.4 l2b0.0 129l. l 

Total bloiua• (g) 15.l 6.3 2 i. l 0.5 

)t": •. '. 
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.!af"f·,; t ',...,!' ·.1,\tirla~ 

~ '." -''' 'T 

5 \J t" ' ;1 ~,· !' 

!1hc<1 r phvta fcc-t.) 

Plocaaium 0. l 0 
cocclneua :t.0.2 

PolytHNra 7.2 G.2 
latlHlaa .±12.9 :t.0.4 

Polyelpbonia 0.2 .( 0. l 
hendryt .i. o. 1 

P. <. 0. l 0 
pacifif:a 

Ptero.ipbcmh 0 <. 0. l 
bipianata 

r. 0.6 0 
dendroldea !: 0. 2 

lhodoptihm 0 .c:.0.1 
ph•r.M-

lbo4JM81• 0.1 .( 0. l 
ap. :t.0.1 

leap Ha <0. l <0.1 
ocddeeUle 

lt•aoar- 0.1 <..O. l 
internapta ~0.0 

Porifera , 
epp. \/ 

Cnid.ada 
AAtboaoa 2.8 Q, l 1. 5 <-0, I 

•PP• ~ 2.5 !0.1 ±1. 9 
Blllc-.a J 0.3 ..:0. l 
de~antaculata :to. s 

Platybelaicthea - t'urbel hria 0 0.3 .cO. l 
app. !.O. 5 

.._rt•• 4.8 .( o. l 8.5 < 0. l 
•pp. .t.4.8 ~ 1. 7 

~ ~. 5 



Ja•ltovn Subtidal 

-5 •. -10 •• 

' vt. ' vt:. 

.... toh 66.8 <O. l 21. 3 { 0. l .,,. !37.S ! l t. 3 

Mollv•ca 
Miphl .... ra 

llopaU.e 0. 3 0.3 0 
Uanoa• ! 0.5 !: 0.6 

GaatrOfi'OCb 
Ahiaia 20.5 (. 0.1 l...) ..:.0. l 

•P· !. 7. 2 .t l. 5 
A9ph1Ha 0 0.3 <.0.1 

col.-iau .! 0. s 
llttl- 3.8 0.0 0 

eadartchtU t.4.4 .!.O. l 
C.lyptr•• 2.0 0.1 l.S <.\). 1 

faatlpte ::. 2. 2 iO.l .! 1. 3 
Cerlthlopal• 2.3 <..0. l 0 .,. !2.9 
eo1u .. u. 0.3 .-:.0. l 0 

ocbracea ±0.5 
IAC11Da 0.3 .::..O. l 0.8 .::..0.1 

varlepta .to. 5 !. l. 5 
.. rprlt••/ 9.8 cO. l i 1. 3 ,( 0. l 

Unalarla .t 6. 2 ±.. 6. 7 
Marpritee 0 .l. 8 <..0.1 

l*Plll .. ±.4. 3 
••••1'1 .. 0 o . .) "-0. l 

.e1Ml1c.a :to. s 
llatlca 0 0.3 <. o. l 

c1 .... :tu. s 
Od09tonc 0 1. 5 <.O. l .,. t.. 3. 0 
Oeaopote 0 0.3 < 0.1 

tabelata ±0.5 
3f1h 



JU11t1town Sub tidal 

-5 •. -10 •. 
I vt. I vt. 

G.aatropo4a (coat.) 
1'1wlh O.J .:: 0.1 0 

•P• ! 0. 5 
Tric'-otropia 0 0.3 0.0 

cancellate ±o.s ±..0.1 
'hrlJ.oeill. 0. 5 .: 0. l 0.5 <0. ! 

sp. !.l. 0 .t.0.6 

11valv1.a 
011...,,. 0 0.3 <0. l 

heatata .! o. 6 
CUaoc.ardb• ) o. 5 0.1 1.0 ..:0.1 

nttallU .t.. 7. l :t 0. l .t l. 2 
Crellell• 68.3 0. l 4.3 < 0. l 

flleeuaau :!:.. 59. 7 LO. l :t 4. 4 
Luci•~ 0 3.0 (. o. l 

t--l•e11lpta t l. 2 
L,._.ia 0 0.5 <0. l 

callfonlca ±0.6 
Mac- 0.3 0. l 4.J l. 7 

..... c. :!. o. 5 t O. l ±8.5 :t3.4 
Keca.. 6.0 0.1 18.3 <-0. l .,. (jH.) ! 3. 5 t. O. l ± s. 7 
llulaalu 0.3 < O. l 0.8 0.1 

tlt1cor1 .± o. 5 !. l. 0 .:to. i ..,. 1.0 .( 0. l 0.8 < 0.1 
areaaria .!.l.4 !0.5 

"79•11• 72.5 0.1 14.0 <0. l 
t-1•• !33. l .!. 0.1 f-6. 9 

19C9lau 0 J.3 0.1 
Maah i 1.9 ±. o. l 

•aala 0.5 < 0. l 0 
teoel• !.Q. 6 

Prototuca o. 3 0.1 0.8 fl. 0 
1U111iaea ! 0. 5 :to. 3 !.. l. 5 ! 0. l 

~' t) 7 



J.-uown Subtidal 

-s •. -10 •. 

' Yt. f wt. 

livalvla (coot.) 
Traeaeaaell• 10.S < 0.1 7 .8 <0. l 

taatUla !..4. 7 !. l. 1 
Tre ... 0.3 < O. l 1.3 o. l 

capo ±0.5 .! 1. 3 to. 2 

Amaelltla 
4rca1 ... u&. 

PolypTdlQ 0.3 <0.1 0 .,. t..0.5 

Polycbaeta 
lllllpbaretidae 

-.1aante 0 12.0 <0. l 
arctic• .:tJ.2 .,,. u..-.) 0 l. 5 c:..O. l 

.t 2 .4 
Aplatobr .. cbi ... 

Aipiatobraac._. 0 0.3 <O. l 

•P· t. o. 5 

(;apttellldae 
Cetttt•ll• 0 1.0 <.O. l 

eapltata t. 0. 8 
...... -..t .. 21. 3 < 0.1 39.8 <. 0. l .,. ±.ll.6 ::!: 15.4 

ct...etopterlue 
Pllyllochaetopteru• 14. 0 <. 0. l 4.0 < 0.1 

prollftu ~ f).) !4.l 
lpiee.,...topteTIU :J.3 <:: 0. l 1.8 <.O. l 

C09talWI ±0.5 !. LO 

Cirut•Udae 2.S <O. l 32.) < 0.1 .,,. ! 2. 7 !.38.6 

·;H 



J.afDlllSlO'Wn Subtidal 

·) Ul. -10 m. , Vt. I wt. 
CirntuUdae (cont.) 

Ch••"::>SOM 3.0 <(; o. l 5.5 <.. 0. 1 

••to.a .! l. 4 t 3.9 
Cirratttl•• 0 0.J .c.O. l 

cirrat•• :!!O. 5 

T!lnyx 3.8 .c.0. l b.i:s c.0.1 
-.al:iHlh !. 7. 5 .! f.I. b 

Oorv 11 l e1 clae 
Prot od '>rv 11 le a 11.8 ~ 0.1 2.b .. 0.1 

gl'•dlh t 7. 3 ± 2. 2 
DoT"' ••• l.) < 0.1 0 

ndolphi tl.3 

Clyceddae 
Clycera 0 0.5 ... 0. l 

sp. (juv.) f 0.6 
G. l. 5 <.. 0. l o.s <..O. l 

-ricana t 1. 0 .:t 0.6 
G. 1. 0 'O. l 0 

capltata :! l. 2 

Conia4lda• 
C.lyclnde 2.0 <. 0. l 2.B <- n. l 

pie ta t 0.8 t 2. 8 
Qoniada J 0.8 <..O •. 

11Mculata ! l. 0 

1Luion1dee 
CypU• G 0.5 c.. O. l 

brevipalpa .t 0. 6 
Ktcrop.Oarke 2V.J <.. o. i Jl.8 <. 0. l 

d11bh t f,. 7 t 11. 7 

t.u.brioertdu 
Luabrt :ieria 4.5 < 0.1 4.3 <. 0. l 

ap. .t. l. 0 t: 2. 2 

... ~' .1 



Jarie1tovn Sub tidal 

- 5 Ill. • 10 m. 
I Vt. I wt. 

Kaldanid .. 14.3 < o. l 1 11. 0 40.1 
app. U•v. > :t.10.4 :t !:L 5 
llacl-,..ne S.3 ""o. 1 i.. 5 (. 0. l 

ap. t lo. 5 -:t7. l 

lUc ... che 20.0 < 0, l 2.0 4.0. l 
persona ta !. 7. 4 ±2. s 

lephtyidu 
Repnlya O.J 40. l 0 

•P· t. 0. 5 

•• 0 l. 0 40. l 
eiliata 1 l.4 

Merel4ae 
Rereh 0.3 < o. l l. 0 LO. l 

ep. (juv.) :t 0. ') :t 0. 8 

"· G. 3 ""o. l 0.5 .c.O. l 
procera :! U.5 .to.6 

Platynenh 16.3 <-0. 1 8.8 zO. l 
biCCtaUnlata t_ 7. 7 t 8. 7 

OnvphU .. 
On.phi• 0 l.0 <-0. l 

lrt4 .. c.ene to. 8 
o. 0.5 ... o. l 0 

•tipetis t l. 0 
o. 0 2.3 <.. o. 1 

ep. (juv.) t.i.7 

OpO.Uldaa 
Alllllalotrypane 0 0.3 <.. 0. 1 

alopeter :to. 5 
.u.an4ia 3.) <. o. l 0 

brevia .t 2. l 
Tt"avhia 0 0.5 " o. l 

forbeail ± l. 0 

\ - ' . ' 



Jameatovn Subtidal 

-5 •. • ~o m. 

I wt. ' 'Wt. 
- ------·--··· 

Orbinlldae 
Scoloploa 2.8 .. 0. l l. s .... 0. l 

1p. !i.7 .t l. 0 

OvenUdM 
0...-h 6.S .{ o. l 2.5 <. 0. 1 

fluUonih q ~ l. 0 

Pal'aoaidae 
.UidU. 1.6 ... 0.1 1.3 .:. 0. 1 

ap. :t_ LO i l. 0 

recttnerUdae 
Pectinarla 0 3.0 40. l 

gran•lata t 2. 2 

PhJ ll o4oeidH 
It Miile 0. 5 .{ 0. l 0.8 .I'. 0. l 

lonp t LO t. L. 0 
lulalb 0.3 d). l 1.5 ~ 0.1 

••npinea ± o.s t l. 9 
Phyllodoc:e 0 0.3 (.Q. l 

ap. I. ± o. 5 
Phyllodoca l. 3 ... 0.1 O.b ,(_ 0. l 

1roenlandica :!. L 3 t l. 0 
Phyllodoc• 0 2.0 (. o. l 
.. C'lllata ±: l. 2 

lbyllo4oce l. 3 ~ 0. 1 5.8 ,(_ o. 1 
ap. (jvv.) :t l.) ± s. 2 

Polynoidae 
Ha l"llO t. h4te 20.8 <. o. 1 10.0 <.. 0. l 

i•bricata :!. 8. 2 t. 7. 0 
H. 0.5 ... o. l 1. s <:. 0. l 

l•oulata t. 0.6 :t l. 3 
H. 0.5 ~0.1 0 

•p. :t L 0 

) 



JaPJe•tovri Sub tidal 

-5 111. -10 Ul. 

f vt. I wt. - .. ·---· 

SaHllid .. 
Cbooe l. ') < 0. l J.8 .(. 0. l 

ecaudata ± L 3 1 l. 5 
c. 0 ).0 .( 0. 1 

•pp. i 5. i, 
lac hoc.a 0 4.0 (. 0. 1 

anaUs t 2. 2 
LaCil!l!Dllle 0 2.0 < 0. l 

•P· t 4. '.) 
Potaailla 0 0.3 <. 0. l 

int• l'lllled 1a :t 0. 5 

'· 0 0.) <. 0. l 

117riope !. l. 0 
l•bella 0 13. 5 "- 0. 1 

-4h t l 0. 2 

lcalebr•piclae 
Sc:alebtlep.a 0 l. 3 <. o. 1 

in fl au• f. l. 3 

lerp11lidae 
lplrorbts 0 0.3 <. o. l 

ap. 1. o. ~ 

Gig•lluo.Uae 
Pholoe 1. 5 <. o. l 1.0 .:.0. l 

9'.mata t 0. 6 to. 8 

lploeld .. 
l.ooaic• 0 0.8 <0.1 

ctrrata ±.' . 3 
Ja.lacoce~M 0.5 o. l 0.8 0. 1 

1I•t..,.. 0.6 1. 0 
Pely4ora 0 0.3 O.l . ,. a\ • o.s 

l. - ' 



Jame• ~ owr. S\ibtidal 

-s Ill. -lJ Ill. 

I Wt. • Vt • 
. ~- - -----~--· 

lpioaidM (cont.) 
Polydon 0 2.S <. 0. l 

~clrtlo~ata i 1.9 

r. l. 3 < 0. l 2.3 < o. l 

IOC18lil ± l. 3 :t l. 3 

Prtoeo•pio 0.5 < 0. l 0 

cirrtfera .t 0. 6 
r. 7. 3 < o.) 8.) <'. 0.1 

neecetrupi .t.2.5 t 3. 3 
SptorhanH 0 . .3 < 0.1 l. 5 .... o. l 

Nrkaleyona 1 o. s t l. 7 

'· 4.5 <. 0. l 1. 0 < 0.1 
boabyx t 3. 9 .:! 0.8 

SylUdae 
bog one 1.0 , o. l 0,8 < 0.1 

lourei .t 1. 4 t l. 5 

I. 96.0 < 0.1 40. 5 <0. l .,,,. ! 43. 5 t: 21. 5 

rtonoayl 11• 0. 3 ... 0. l 0 
uraga :t. o. 5 

Spbain·oa y l l ii o.s .:. o. l 0 

brandhonti to. 6 

s. 3.5 <. 0.1 l. 0 .... o. l 
plrifera i 2. 7 11.4 

lyllidea 1. 3 <. 0. l LO "-0. l 
longocirr.na i l. 5 to. s 

17111• 4.0 <a. 1 2.3 <:.O. l 

app. ! 5.1 ±. 2. 9 

terebellidae 0.5 < 0.1 1. 0 ,_o. i 
•PP· t. l. () ±. l.4 

•ic•l•• 0.5 <0. l o. 3 <. o. l 
so1tericola i 0.6 :t 0. 5 

Pina 0 0.k <-0. l 
brevil'tranch1ata tl 0 



Ja-.stovn Subtt.dal 

- 5 Ill. -10 Ill. 

' Vt. ' "'t ----· ... 
tarebellidae (cont.) 

fht• 0 0.5 "- o ... 
cri•tata :± l. 0 

Polydrru.9 1.3 <. .'i. ' '-' .. 0.3 <. o. 1 

•P· A. .t. 1. 0 :t. 0. 5 
Proclea 0 l. 0 <. 0. l 

graffi .!. L4 

Oligc:h .. ta l3. 5 <. o. 1 ~l. 0 '. 0. l 

•PP· :t.14.9 -rl9.9 

Si p4Ul A llda l.8 .(. o. 1 0.3 <. o. l 

•rp. i 2. l .t. 0.) 
Phaacol••..,. 0.3 < 0.1 0. 3 ..:'.. 0. l 

•cae•hli 't o. 5 :t.o. s 

Priapsl1" 
PdapalH 

c•441tua 0 0.3 <. o. l 
1:.0. 5 

Cn.t•tacea 
o.n·•coda lb.b <().l 18.6 "'.). l .,,. ±. 6. 7 ! 11. 9 

i..,tostrac:a 
Mebalia 0.3 < 0. l 0.3 <. 0.1 

l*Ptten.81' t 0. 5 ± 0. 5 

0-..ce.a 
C...lh 0.3 <.. (;. l 3.0 <:.. 0.1 
~l~t'it :!.. 0.5 !. L 2 

Diauylh 0.3 ~ 0. 1 2.5 "- 0. l 
sp. t. o.s .t 1. 9 

&...propt4ae 0 s ..:.. o. l a.s <.. O. I 
•pp. t l. 0 t 1.0 



JameatOlin Subtidal 

-5 111. -10 m. 

I vt. I wt. 

tancldace• 
Let:ttochelia 132.J 0.0 6B. Ci <... 0. l 

d\&bla ! 4~. 9 t O. l t 43. b 

ho .. oda 
lpicarldu 0.3 ..:. o. 1 0 

11p. :- 0.5 
boapn.eroma o.s <.I). l 0 

lllHh .t: l. 0 
I. i.C "- 0.1 0.5 "- 0. l 

rhoabunaa t 1. 2 t 1.0 
Cnori110ap~aaroea 0 0.3 <(. 0. 1 

ougor.umae to. 5 
Jurop•h 0 0.) "- 0.1 

d.bh ± 0.5 
Par2TIUwra 0 1. 3 .(_ o. l 

elegan<J :t. l. 5 

_,hlpo4a 
Cot'opblua 0.3 <.. 0. l 0 

lpp. t. 0. 5 
,...,.ridea l:S3. 0 0.2 7b.b 0.1 

•PP· ±. 28. 8 !. 0. 2 :t. 48. l t 0.1 

Decapod• 
Car idea l. 3 "o. ! l. 3 ..:.. 0.1 

ap. (juv.) t 1.9 .t l. ') 
Crangon o. 5 0.1 0.5 0.1 

llllft it• ll • t l. 0 ~ u. 1 :tl. 0 t 0. 2 
Crangon 0.C. o. 1 0 

ap. t l. 0 :to. l 
•ptac a rp4.1• 0.3 0. l 0 

ath1ptrnni .t 0. 5 to. 2 
11ppolytidaa 2.3 <.u.1 0 

•p. ± 4. 5 



Ja.-•town Subtidal 

-5 m. -la m. 

' wt. I wt. -----
Decapoda (cont. ) 

Oregouia 0. 3 U.l C' 

gracilh t. o. 5 t. [;. 1 

h~ra.· IJ 0.3 0.1. 
.,_ringanu• ~ 0. 5 !. o. 3 

Paprtdae 2.3 ... 0.1 4.8 .l_ 0.1 

Ip. (jav.) .i 2. l :t 5. 0 

Pinnix• 0.) .<'.. 0.1 0 

Ip. :t 0. 5 
Plnn"theridee 0.5 <!.). l l. 8 < O. l 

•P· O•v. > t. l. 0 !. t. 3 

hgetth 7.3 0.0 1. 5 "'0.1 
gradlh .± '4. 8 :to. l ±. 1. 7 

hgettb 0.3 0.0 0 

pro,S.1cta t 0.5 .to. l 
Pv.1ett:la 0.3 <.'. o. l 0.5 "-0.l 

•P· (J•v.) :to. s !. o. b 

Spirontoe&ri• 0.1 0.1 0 

,rionot:a ± 0.5 .± 0.1 

Phoronide 
Phot'onopeh 0 2.3 <._ o. l 

harm.rt .!:. 0. 5 

lryoaoa 
•PP· 

lchinodermate 
Ophiuroldea l. 5 L. 0. l 0.3 0.1 

;;9. (juv. i ±. l.) .;'._ o. 5 t 0.1 

Holoth\n:oldea 
lupentacta 0 J.3 0.1 

ep. 1. 0. 5 .:t 0. 2 

Lepto•ynapta 7.3 0 ' . l 0.3 .:. 0. l 

clarki -.!. 4. b .l 0. l "!_ 0. 5 

:,·;;, 



Jame• town Sub tidal 

-5 m. -10 m. 

' vt. ' wt. 

lpeci•• rtchn••• l36 U6 
Dtvcnlty • 1• J.49 3. ti 1 
Total nmiaber bo8.2 b43. 2 
Total bioasu (g) 39.l 3.8 

.. j 



, i 1''.i'I.L r: 
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T:iblt'.! 1. lt>ngm· l'oint (r0ck). Complete list of all benthic ort;anisrn~: 

collerted frnm sprin~ 1076 through winter 1978. Ch~cks indlcdte 
tide heights where organi~m ,;a'.. fc•und. 

Chlorophyta 

'!Hiding1a sp. 
Cha•'tc;morpha sp. 

Cladophora ::1p. 
Codium sp. 
Uerb!:!sia marina 

~nt~romorpha corupressa 
£. crinitA 
E. int e :-; t i na 1 ea 
i::. linza 

1-!c::,ost roma ft..1.scum 
RhiLoclonium r1par1~m 

Spongomorpha coalita 
S. spinescens 
Ulothri.x sp. 

Uiva spp. 
Ulvaria sp. 
Urospura !ip. 

Bacillariophvta 

PennaleB spp. 

Pha~orhyta 

Alarie spp. 
Analipus ja?onicus 
Costaria costata 

Desmaresli£ aculeata 
D. ligulata 
D. viricis 
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TONGUE POINT 

+6' +]. +O' -Sm -lOm 

t.ctocarpui; parvus I .. 
Fucns disticus " 

: 

Giffordia ova ta • 
Hedophyllum sessil.e 

Laminaria gr0enlandtc.<1 I ,; " L. sacchar1na ./ 
L. Setchell.ii ./ 

LeathPsia difformis I ./ 

Nereocystis lf':_;tkeana yl 

Petalonia fascia i .; ./ 
Phaeostrophion irrcr.ulare I 
Pter•.>guphora cal1fon.ica I 
Pylaiella tenL' 1 a I 

" Ralf si a paci.fica I ,I I' 

Saundersell1t simplex I 
r 

Sphace lar 111 norrissu ., 
s. rac~mosa 

I 
y 

Sy r 1ngudenna abyuicoia / 
t r 

Khodophyla 

An·ochat~t ium Sp. I ., I I i " Ahnfeltia pl1cata ./ 

Amplisiphonia pacifica r 
Anti thamnion defectum I i y 

A. dendroideum ,; .; ' t' 

A. kylinii ./ y' 
I ./ • 

Antithamnionella pacific.a var. 
pacif1ca ,; i 

Bonn~mai11onia nootkana I 
r 

Boiu ie l ls orbigiana ,,, I 

l:I. pl•1mo1a '(' ,/ I I 

Callia'fthron tubetculoaum .; I I 
I" 

Cllll l 1 thanm ion biseriatum I 
c. pikeam1m ./ ' I .; o' 

]Hn 



TONGUE POINT 

+6' +3' +O' -5m -10m 

Callophyllis edentata .; 
c. flabellulata ./ 
c. £.1.rma ·/ 
c. haenophy 11 a I ( 

Ceramiilll' californicurn I ./ I 

" c. pacificu!II I 
c. washingtonienAe r/ I 
Choreocolax polysiphoniae l I I 

y 

Clathromorphum pare um I I y 

Conil l ina vancouver1ens1s I ./ I 

Constantinea simplex I 
Cruoria profunda i 

Cryptonemia o!Jovata i 
c. ovalifolia I I 

y y 

CrypltHi i phon i a wood i 1 .,: ./ ./ 

DelP.sseria dec1piens ./ 

t:ndl>C 1 ad ia muri.cata i ' r ,, 
Erythrotrichia parks ii ./ 
Far luwi a moll is I y 

Fauchea I ac in i at a ./ I 

r 

Gigart ina papillata I 

" 
Gloiopel ti!' fur·- •lt 8 ' Gon imophy 11 um sk11ttsb~rgt1 I I ' 

Gon i ot r i chur.1 eleganll I 
Grat' i l a r 1 a vern ... c,·sa I 
Grateloupia dt>r yµhor a I 

Gri it i th1na ?acifica i 
I' 

lialosaccion glanditormt' I I I 
Halymenia cocc1nea I 

Harvt>yella mi rabil u ,I 
Herpoaiphonia grandu r' 
Her· po11 i phon i a plumula r' ii 

J8i 



TONGUE POINT 

+ti' +J' +O I -5m -lOm 

Hcterus iphon ia sp. ., 
H1lder:brl\ndi.a occident ale ./ >' 
Hollenbet"gia nigricans >' 

I 

Hollenbt'rgia subulala y 

Hymenena fl abe l1 i ge r a 
H. multiloba 
H. setchellii 

l ri daea cordata ,/ 

l. .:ot"nucop1ae I 
I. heterocarpa I I 
I. linear<" ,; 

Laurene ta spectabilis I 

LeptofauchE•a pacifica I 
1,ithophy l lum sp. / 

r 

Li thoth&mnion californicurn I 
L. muricatum I 

" 
Melobesi1:1 mediocris 'i 

Membranoptera dimorpha I 

r 
M. multi.ramosa I 

" H. platyphylla I 

Mesophyllum conchatum ./ ., I 
M. lamellatum I 

I' 

Microi.:laJia borealis ./ I I " r 

M. coulteri I ,. 

Neoptilota cal ifornica I 
N. hypnoides I 
Odontha l i a fl 0C088.!l .,; ( I 
L). karet111chatica I 
Opuntiella californica I ,. 

Petrocelts middendor fi i. I ,,. 
Pey u one 11 i a pac if i c11 I 
Phycodrya •p. I 

Platytha11nion pee ti 11a tum ./ I 

" P. vil loaum ,t' I ,,. 
Pleono•por ium vancouverianu1111 I 

38.' 



TONGUE POI~T 

Plocamium cocc:.neum 
P. pacificum 
P. tenue 

Polysiphoni.a hendryi 
P. p<icifica 
P. paniculata 
P. scopulorum var. villosum 

Porphyra paeuiolanceolata 
P. smith ii 
p. sp. 

Pterosiphonia bipinnata 
P. dendroidea 
P. gardneri 
P. gracili.s 
Prionitis lanceolata 
Ptilota filicina 
Ptilota pectinata 
Ptilothbmnionopsis lejolise~ 
Rhodochorton purpureum 

Rhodoglossum californicum 
Rhodomela larix 
Rhodoptilum plumoaum 
Rhodymenia californica 

pacific 
it . pa l mat a 
IC pert usa 

Rhodymeniocolax botryoidea 
Scagelia occidentale 

'.;permatophy ta 

Phyllospadix scouleri 

Porifera spp. 

Halichondri~ panicea 
Haliclona pet111!0llia 
Ophlitaspcngia p~nnata 
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TONGUE POINT 

+6' +3' +O' -5m -lOm 

Cnidaria 

Anthozo.i 

Anthopleura eiegantissima I ./ T 

Balanophylli.a elegans I 
' 

Tealia sp. 

Hydrozoa spp. I I I ./ r' .,. 

A.glaophenia sp. I • 
Plumularia sp. ./ 
Sertuls.rclla sp. I 
S~rtularia sp. I 

r' 

Platyhelminthes 

Turbellar1a spp. ./ -I i 

Nemer tea spp. ,/ I I I ,. 

tmpl~ctonema gracile ~ 
I .. 

Nematoda spp. I .; I 

" 

Mollusl:a 

Amphineura 

Cy&noplax dent iens I i ./ ./ t' 

Katharina tunicata I ,; r' 

Lepidozona cooper1 ./ 
L. merten11ii I 

Mopalia ciliata l 
M. hrndai i .. 
M. lignoaa 
M. 11lU8COlllll 

H. •v. I I 

\8!· 



TONGUE POINT 

+6' +3' +O' -5ru -lOm 

-r'on1ce I la lineuta I ./ • 

G&stropoda 

Acteocina sp. I 
Acmaea mitra I I I i 

Aeo 1 id idae sp. .' I ., 
Alvinia Sp. i I I ./ 

A.lllph1H88 columbtana ./ J 

I' "' Bale is montereyensis ,t 
Barleeia ha l i o t i ph i l a ./ I 

<I .. 

Bi tt i um etHhtichtii " 
I 

y • 

Call 1.0Mtoma l iga tum ./ i I 
Calfptraea fut i giata I • .. • 
Cerithiop•is sp. i .. y 't' r' 

Ceratostoma fol iatum y 

Colli tell a digital l!I I I ./ ,,, 
c. ochracea 
c. pt!!lta I I v 
c. etrigatella I I 

Crepidula Mculeata .,I 
c. adunc 11 • c. fornicata I , 
Crepipatella lingulata ./ ( 

Cry;:>tobranch ia conceutrica " Cylich:'la •P· I 

L>iaphana ~p. I 
Diodou a1pera ,' ., 
Yusi triton <:'regonensis • I 

Granu lina l!Mlrgaritula 
, 

,/ ., 
Homalopoma baculum I I , 
Lacuna variegata I . 

i I 
'I' y ' " 

Lirularia lirulua .; ... I 
L. auccincta ./ 

\'{ ') 



TONGUE POINT 

+6' +3' +O' -5m -lOm 

Lit tor ina scutulata ./ ./ ./ 
L. sitkana I ./ ./ .; 

Margarites pupi l1u6 I I ./ I' 

Mitrelta carinata ./ I 
r' 

M. gouldi ./ 
M. tuberusa I 

y 

Moelleria I sp. i 
Nassarius mendicus I I 

Notoacmea fene11t!'ata I ./ 
N. persona I I 

" I" 
N. scutum ./ <( I 

Ocenebra lurida ./ I I 
Odostom1a Sp. ,.-l / , 
Oenopota tcabul ata ./ 

Onch i del la borealis ./ ./ 
Retusa sp. ./ 

Se11rles1a di.ra I ./ 
Si phunZH· i a thersites ./ <( 

Thais c•naliculata r' .. , 
T. emarginata I ./ I 

t' 
T. lamel l088 I I ,. 
Tricolia Ip. ./ 
Trichotropu cancellata I I i .. 
Velut1na l a~v if;ata ./ I I 
Vermetua comp.1ctus I 

'I 

Sival via 

Adu la cali.forniensia I 

" ' Chtamy11 h.1ut5tfil ./ 
t.ntodesma uaxicolr. I 

)Sh 



TONGL'F. POINT 

+6' +3' +O' -5m -lOm 

Uiatt>tla arctic.a I I I .' ff' • • 
Lasaca ci1Hula ,., 
Lyonsia cal1fornica I 

M.odiolu~ rectus I .,,:' ff' 

Muscu 11.::; discors _.l 

M. pyg '!aeus y 

Myse 1 ta t·.1mi.d1:1 I ./ 
Hytilus californianus I I I 

r' 

M. edulis I I I .. .. 

NPtaatoma sp. I 
Periitella penita I 
Protothaca sta:ninea .,, i 

Transenne 11 a tantilla ./ ; 
I reo;ulll capax '( 

Zirfaea pilsburyi ( 

Anne l t da 

Archiannetida 

Polygordiidae 

Polygord tlHi 8p. ./ I 
ff' 

01 igochaeta spp. I I I ' " 
Polychaeta 

Ampharetidae spp. ,,,· 

Ar en i co I idae tip. l 

Branchiomaldane v1ncenti I I .,, 

Capitellid.te 

Cap i tell a capitata I 

Chry1rnpctal i.dae 

Paleanotu• bell i 111 I I 
t' 

\Hi 



TONGUE POINT 

+()I +1' +()' -)m -lOm 

Girratul irilk 

Ci rratulus cirracus I I 
t' 

Docecoceria <.:onch11rum i 
Tharyx multitilis ./ i 

Eunicidae 

Eunice val ens I " 
Hesionidae 

Micropodarke dubia I 
Oph iodromus pugettensis l' 

Lumbr1neridae 

Lurnbrineris inflata I I 

r 

Haldan1dae 

Ntcornache pers,mat a I 

Nereidae 

Nereis pelagica i I 
IL vexillosa I 

Platynereil'I bic~rnal irulata ,; I ./ ./ 

Unu phi dat-

Onuph is st i.gmatu11 I ( 'f 

Ophe l ii dae 

Armandia brevia / I 
( 

188 



lONGt.:r: POINT 

+6. t-J. +O' -5m -Elm 

0 r bi 111 i ds ~~ 

Naineris dc>ndrttica r' 
N, quudr1Gn'>pid;i ./ 
Protoaric1ei !.11 oli~ob~anchia .,,, 

:)col opl us :.>pp. I Yi 

i:'hy i lodoc idae 

r:teone longa I 
¥ 

i::t1l11l 1a bi I i.n»ata ./ 
•« n1iriiua.::u! ata ./ ... 
E. qnlHl r l••Cu la ta I l .; t " 
« sa:w,u 11wa ./ .. 
!:". viruiiu ./ 

~'hy l ! ode>ce sp. ,I ' .,, 

Pil R!"")!.;>Jt1t• 

Sixambra tenf i:iu.d at a 

h.>ly'1'.1 ~ rilit 

Afrtcooe vittatd r' 
Halo»ynda Drev1<1elo1,.'l I 

" HarmothCle imb1 i.cata I I J' 

Poiyo~oniidae 

Pt>iiudi1..~ a.spera I r 

:'1-tbt> 11 i. dat> 

t.:hone ecaudata f 

i":udistyl ia p ,) l. ymo r ph t1 r' 
I:: . v•n•:ouveri I 

" 
Fab!"" ic: in ~)reg~n l ca .! I ./ .,, 

p-;..; 



TONG!!E POI NT 

Oriops~s mir.uta 

Sabella media 
S~bcllastarte sp. 
Sch1znLranchi':l ins1gr.is 

Sabe 11:1r1 i lint• 

ldanthyrau.:> arrnat•;s 
Sabellaria C•·m»ntarlutu 

':>•.~ r pu l i. dne 

Sp i n.irbi s nakamt.ra i 
S. spit il lurn 

S:1hl.lf'rodoropsis ;,11nuta 

Sp1onidae 

Polydora columb1Mna 
P. PY Kid isl i:; 
P. spongic('la 

Prionospiu atePnstrupi 

Spio fl 1 icorr1is 

Sy 11 i da~ 

AutolytuA sp. 
Rran1a breviphar1ngea 

+6' 

14() 
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T 1.) 1-1 G C E P 0 IN T 

-+-6' +)' .. 1)' -'>m -Wm 

r,xogonc g, e!lIIl it er tl y t' ..... 

~:. lourei . 
Odontc1:iiyll is sp. I 

' 
Spha•'roBy l l i fl b rand lw r s t i I 
'i. pirifera I I r 

Syllis adama11tea r I 
s. al tenia.La .,, 
s. tiya1 i. na y 

~. stewc.c ti. I I .. 

1•Jrebt::11 iua1" 

AiajJhi tr i tt> cirrata y' 

N l <:'.) 1 ·~ll l.Oi'itericola .... i 
f 

• y 

rl 8 tH bn:vibranchi.Ha ' P0lycir:-us spp. f y 

::)1p•mcul1Ja 

Pha sc o [ ,1som;1 agass1z.11 I y I 

Crustact>a 

Ustn1coda spp. i 
t y 

Ci.rrip~d1.3 

lia l anul' car10.sus I .,; I .. .,, 
iL glandula I i I 

IL nuoilu1t ,, 

Chtha111alus dalli ./ I I y 

fulticipes poly::n:rus i I • 

Amphipv<la 

Al l•ncht!5te11 t . d la I I r' 

! Amphiluchus sp. ~ .,, 
I 

I Ampithue eimulans I ./ 
A. Pp. c I I y ' I A. mea I 

I 

I WI 
; 

I 



HHKUF POHH 

+b. +3' ..-() ' -)m -lOrn 

Aoroides cul t1mo oae I • , v 

Aty lu:> lw:il.!en:ji::. I 

" Cap re 1. la ~B!ifornica ; 

C. Jrepanechir I 
y 

c. ;.;recn ly i. I I ,, ,, 
L. l <lt'V j USCU i a. ./ ./ 
c. !Ut>nd !i X I 

y 

c. rm t ii~ en~• s ./ ,. v.: r ru :.:,>sa ./ ~. 

c.~radocus ,;pir.1.::a.uJus 
Ct!! cop::: comp<:!ctu;; / 

t 
,'.1lruµh 1.i.u bnvi-; v 

Cynwdus~ u:1c i11ata 

" lieu tel ls cali(ornica 
J:.,)ha•1storius sp. i 
Erictlton1uF brasiliens1s 

i 

Gmooi.qrop&i:. sp. B. : 
t' 

G. thomp:rnni ./ I 

Hyo le anceps I I I 

• H. trcquens .; y r 
H. grandicornis ,;al Li orn ica .,l I 
H. pugettcn1:is I ~/ > 

Ischyro,·erus angu,pes t' .,, ' ,I 
Jass a falcata I I • 
Kermystheus ociusa .. 
J.epi de pee re um A. I ,, I sp. 
L. gurJ&novae l 
Lev cot hoe ap. A. y 

Maera simile I 

P.h!l i ta ca:ifornica ! 
y 

Metacai;rella anomalti I 

t' 
M. kennerlyi .; ,/ 

Metopa "istella i 
Naj:u~ ct. cansil1orum I i I 

l'I :Z 



TONGUt: POLNT I 
+6' +)' +O' -Sm - lOu, 

U l igoch; nu!· l~~;htl ,/ ( ./ .; 
(Jrchorn~ne sp. A. r/ 

ti. sp. B I 

i'anoploea iiedgepethi , .. 
Parallorc!.e:otes ochotensis ~ 

I 

P:Jrarooera serrat!'i ./ 
P. sp. I::. I 
Paraphoxus spp. 

~arapteustes nauttlus ,. .; 
P. pugt>ttensis y 
p sp. B. 

Ph•1t is bitiircata , 
·l >' 

p i>revipes I . 
P. s l' . A. l 

Pi.eusi.rus secorr••s 
!'1.:ustes depr.-as •. ./ 

Po<lo·~erus cristatus y 

Pol;cheri.a osburni I ... 

Pontog~n.i!ia sp. D ,, 
P. intermedia ;' 

P. rostrata 

Steiwthu Ldes sp I 
f 

Synchel idiam rectipa1ruum .. 
Triudia pilimana ,I 

C11macea 

Bath1cumo sp. t' 

C urne i la vulg.uis I .. .. 
Diutyl.opsis sp. I 
L11mpropid.lt llp. ./ 

I 

" 
Leptocuma sp. I 

" Vaunthompsoni.1 ar. l 

3q3 



TUNGU ~. PO IN1 

necapoda 

CallianasHida1· sp. (j~iv.) 

Cancl.'r or~·gon...,ns1 s 

C. pr'1ductus 

Cryptolitho<les sitchensis 
' typi..:us 
llisconllipaguru,.: >...:ilmi tt l 

t L1s>ioc hi nus tern:: mantL> 

tabia suh4uaJrata 

H~pta -~rpus st1mpson1 

M1m.:l11s l•'liatuh 

Ot· d l il,I.il t bu J l u: rm1 s 

Ot»gon1a g1acil1:. 

Pachycht' le<:> rue is 
l-'<igt1lu1:i bt>rin;s<mus 
P. c<iut '. nu:1 

P. da l l 1 

P. h. hirsutius•·ul1:s 

P . ken 1w r l y i 

P •' t r <l l i r, t h •!!I t' r· 1 om•' r us 
i'hyliollrhodt:'B !Jllp1llos<1s 
P1nn•)tht•r<>1> pu;.;l't t~·n~ i.; 

!' 1:y i' I t 1 :i ,.: r· .lt t l l Ii 

Sp1ront<H":ir1s t'rtnnota 

li•lpyr 1 rlat' sp 
(1rol.11nA ho11.r{nr<l1 

,;,Jlanthura 1H1uamu&l1t!llma 

Dyn&ml:'m• 11& di l 1 t ;;I H 

ll i.:lttbra 
':J. 11111,..a r •· r • 

+{.- • 'J. 

y 

I 
I 

r 

-'.nn -1 !)re 

I 

I 



TON{;Ul:; POINT 

+6' •J' +()I -)m · l Urr. 

t.x.isp!ia" i·om.t amµlicau.Ja i t 
r: . med la r' I 
L rhomburum y' " " 

I 

Gnor irr:os pha" ronrn oregor,enst> .. ./ y 

I an i rop'I is :ma i ·•ga v' ,! 
l . 1<:inc<11di .. " i 
I. m1nutu y 

r . tr i dt• r. s I 
./ t 

:rfoLea aculeata I 
I. i:ontt'ceyens 1,, I • 
J resec t 1i I .. 
1. schm1tti i 

i;t •;no?:; • I. wosn•.'. svnsk, l .; 

Jae nJpH is dub; .'.l I " ... 
J. lobata I .,,i r ,. 

I I set ni,a 
" • 

1g12 f'd l l 1 .'> l i 
Limno.-ia. alg~n:m 

' 
Ml:nna en rt>matocepha l.:; r' 'i • r' 
M. Hteptwnst:>n1 I 

i .. 
M. ubiq>:i t<t 

" • 
Parantln11·a t.•l·~gans ' ... " .. 
SynidoleJl re~ t l':>oneae 

" s. sr. . ,, 

!unu i.!.a,·e·t 

Anatun;.i& 110 nu.an~ ' 'i • " Lel't od1e l ia dub1a .. .. " • ! >' 
Pancnlu11 u•l i !orn1<'t18lb ... • 

J ntel· ta 

chi ronomuiae Ip. ,; 
Coleoptera •p. " y' i 
Collt:'l'llbola 11p. i 
Dipteran larva(• ./ I I 

" Do l i c hu;iot; 1 dae ~p 

i::ph] dr I d .. f' ~~,_ 

" 
·~· 

.. 



TONGUE POINT 

Pycnogcmid<t 

Ache l i a chte l tita 

A. sp1n('sclc1 
A!Tlllot !"H: l i. a tub,~z-cu 1 ata 

Halo!ioma cornpa~rum 

H . v i r i d i n L~ i.: t i na : e 

Phoxich1lid1um femo1aturr. 
l'ychogonum st•'.llrrrni 

brvozoa sµp. 

Bicrisia sp. 
Ch~· I lost um.H il s ;) . 
l.n&ia ~p. 

Filicri.sia sp. 
Flustrelli:t sp. 
HPL~rnporo magns 
II. Sp. 

H l ppt;luon !1ya it 1111 

H1:rnbran l ;>nrn sp. 

l::1..h1nodt'rtnatl' 

Ht'Iui,1a t~v1u1H:ula 

LPplaHteriRH hr~artis 

lhtha.>lt>ri«S kl:e'.1lPri. 

P1~a11•t·r u<..hraP«enus 

r:d1 1 no i dt a 

StruPKylocen,ruluB droeb.11ch1enai~ 

S. f ran,· UJcanus 
S . pu r p1; r a t L 

l4#1 
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TONGUE POINT 

+6. +J' +O' -)t:l ··i(Jm 

HnlQthuroidea 

1; \K trn:;n 1 a mini<it<1 f 

• 
1..:. pseud0c~rat<t " > 

Eupentacta quin<pH'!:!emita 
Leptos:inapta c 1 .uk1 

Par;i;;t i clwpus cal dorniePs1i; •' 
1 hyone bcnt1 i 

Uph ~ ::roidt•a 

\mph l ph•l i ls s4 :.:,una ta r 
ll1amph1o<lia oc c 1 dent B l i "' 

chord,; tu 

Aili: l di LlCt''ll sp. / • r t 

\" : 



\(Jrnplcu· !ist of,,\; ~wnthL· c1r~<1ni"Ms 1oilecteJ from "prin,z lq7A 
thn•u;:h sp!ing 1•;7;, ClH .·i< .. in'.;._.it•: t idt' lw1ghc wlwr•· 0:-~;•nism ••:10" 

I «tHi<l 

~rv•Jpsis sp. 
: : ~ :i '~ ti, n .. -, t r: ", s p .. 
!'iad0ph{1rac·t.} 1t' ~p. 

Enu:r•"m•rpii:i 1rini~,; 

E. it:tt\~:ti;1,1li~; 

~hn\Ot')t ;·t)rr.a ~ us1.·um 

i .. >, l ''.•le I, ";l i ;qn r i pd r i rnn 

llP~\:1•.:tH'I1urph.J 1.'•Ll l i ta 

S. ~-q; tnvs,·t.1 !1s 

U ! . ' t Lr I x ,. p . 

t:Jv;i ;,I''." 

l'.rt>sLlt'id 'ii'· 

Ha,· ill d; ! l•pllv LI 

l't>nn:; 1.-.s !-lPF. 

l'~lii•·c1phv t .i 

,\ l .; r i . I Sp p . 
,\n:t l f pus ; ~1~~, .. n i( us 

Lvrn:ltht>n• tri1. i l<:tt-' 
l't"il'.ll I t' ,: t I.~ ;1; · 11 l l' :1 L1 

IL It .~u l:it .i 

Lrr<'.>,i" mt·i:.:h•n,.: 
r .. 1Jraannta simplt•J( 

F<1. us d I~.! i ,·h·1s 

t 1 t : "r d L1 s ;> . 

Hed<'phv l l·J!T. St';~; i h• 

i.amLiarL! ~~tn< 1llandt.·.1 
"""·l"' '.1,t r i ·~~1 

I.. .-.t i. dw l ·, l l 

i.t·.1t!i.·,'"'l.t ,;11tnrr.il:-, 

S,• r•«'- v"' t f" 1 .. 1•t k+·.1n.1 
P.,r.11 .. 111.1 la•, !.t 

h.1 '\ •. ' , ;)"I .. Jl i f r f ''~ f It 

Tide Ht. 

-l). 

l41i 



!'h.1t'ilPil: i .1 \_cf:nt.) 

,I, l ii Litt.',\,· ~;i)· 

;:pkHT la r ia rac .. :11u•. 

<tL·tv""i 1)lwn tPt1l1s 

t{~l~'d1.1p•1\·~~\ 

Ac r1Jt'l1.1t·t i um '>ll. 
A!rnfp] t Li ~~i~art i'loiJ"s 
A. Fli1.~:1t,J 

·\:I t f t h: l lfl' d C I! t! t' t <. ,· t ti '.f, 

\, ,it,ndr,'1.teum 

.\ . k \' t l n I i 

,\ n t l c h HT n i ') n l' ! l :1 ·~ ! . I li I j l I l i ! ', l ' ; 

1\. ;lac l ti< :1 

\ !l l I tt1;1~:d <•n :v 11 tum 

'·· plki·:inu;n 

c .. l lophv ll ls j t rr.ia 
C•.'ramlum t-.1t0Pian11m 

Clwreo)C•llax pi.•[-_·,.,ipl:nnla<' 

CJJral l ina v.u1,".H1vt•r!f·nsis 

t.'rvnl•'"l1il1•ini.1 """"di i 

!"!<' it•s;,L't I .i dt-c i p !t·n"' 
'.ll !s~·a c.il i h1rnica 
Fndu1· l.1dl.t n.11r!c,!L<1 

Ervthrophv 1 lum dl'lt•ss.irn 1 Jes 

\.l~.irtina p.1pilldtt 

1 lo1.ip;•l! lfl ! 11r al.1 

, rac·' !.1r !.1 :111dt'r ">on! I 

" j ., ... t ".1 l ; 1 
•.r.11 \l.Hi<1plill.1 11rv70[•!;...; 

( ·.nnn,•1o1:•n1~ru" lt·pt •;1hv l ltHi 

1. • l i llt' iH I " 

Ticle !lt. 

+b' + 3. -0' -)!11 -lOm 



R'1ndophvt.1 (,·, ni. ! 

l!iiL•JS<iCi lt\!1 1.,l:mdif1·rr:lt.' 

! 1 alyn!l''.1~.1 , ,,, r iiit:.:.; 

lleqJ1Jsiph>:)LI ;.'LI< il is 

I! . ~ Lll h ! i :; 

!! Vl:lt' 11t'!1.t :, p, 
I t i , i a ea \ ·,., ?- d, ~ t • .i 

l. :a·tt'rot,iip:i 

.ith1ithanini<ll1 ,·;ii {f,1:ni;-um 

u1,hos l.pfH:ni.1 -. ii lum 

'-!er.d•r.u11)ptt'r:; d1;;;,1rph.1 

,"1 . r:: t : 1 t i r ~1 nh • .:-. :: 
:·L l.1tvphvli:1 
~h 1phv l 11111 u•1i.·hal t:r:; 

~~t•111.1l! ll1 t•lminthoid••s 
~;t•oagatJhit>ll;i h1il,•y1 
~;,.,lpl ! Int a ;1sp~,·n~!\id1--; 

\,ili!• tnlt'.I 

od.,nt ha I ia t l<H ,.,,s;i 

!' c t r o "t' 1 i s 111 Ll d "n ! , • r f i I 

l'ikt•.1 .·.ii i!.11i'd1 d 

l'!.1lvt h.rnni1•n '.Jt·! erum.ii i'hum 

I" .·1 11 .. 11 1m 

P v ll. ;qm 

f' t •'11 q'' 

l'<·lvsi1•i "11 1 '""1dr•.·: 
f· p ;i, 1 I {, . ; 

' t !" ~ ' - \ l. '. 
t 1. t' 1·, 1 ;di ,n i ,t h • i nn.l! .t 

,tt'Od r 1 l dt•ri 

l'tiinL1 !Ill ln.1 

!'(!in! IJ.Hlltl fl't:•')'» ! 1 t . : t ' : ! ~, t ' 'l 

lidt> Ht. 

+ \. ->-0' -)m - j l)r;. 



H'. .,Ji .. rhyr ,l (t·\.nit.) 

ki1 l,;,)chc>rton purpi:n .. um 

!\ii11d1rn1e l J l .1 r l x 

kh.it!vmerda p.i11:1;lt d 

'.";l'd~t..·li,1 ll"Cl,h·nt;il,· 
~.:,:ith .. r:i n.il.1durn 
·111 ta"d<'lLi -;ynd.-r;1c 

:~pt.· f''J,,4, t L;p f't Y t ._J 

!'hvl l "ii' 1dh. ::t•Hl!t'ri 
Fdstt.' d n'*1r ! n;1 

ritt>r.1 :~pµ. 

H.1 ii" h.._,n1J r la \';in i n·;1 

H iii' l on i.1 l"' nY ~ii,, 
t•ph l i l .l~p.:ngi .! P•.!n!Llld 

\ nid-Fl.i 
ih d r11:,.,<1 :;pp. 

1\Lh•t lnarL1 :>p. 
t)!,,, l l .1 ''P. 
i'hLdldi11~n s 1). 

Ant hnJ:t>.< 

PlLLAR Pt'ti'\'I 

+6' 

An t h(I p l 1·11 r :1 c ! . : . 1 n t i , . " : :1 

;~\· \.'P h<>l'.'"';t 

H.1!tclvst11<> .1•1r!.ul,\ 

I' l .1 ( v l i.' l m i n t iw" 
I •ll l·t· l I.tr I ,1 •;pp. 

""'11• r t t«t '>PP. 
t\.;npt. .i. pl!fq.,, :-.p. 

1 •'lt'hr,Hu11 .. 'i p. 

1\;rqd~ i 11, 11 

l 1.it f t1Jl \ t'llt .~ •'<C.'H't'n l 

I V,i\)(lf' l .~'Y' ,ff~,\t \ t llS 

l l de :i!, 

+ \' +d' -1 Orn 



+ r it i t : '·' ! 

~ ' ._l l i : t i 1 i . ~ l 

i rd· 

~ .. , frili'-.• ·)",.!. 

~p. 

, \r 1 i <' t' 1 ; , l 

'"'"l !J·hLll· -,pp. 
:\ l '/ i p ! " :~;' . 
;\mp!:~..;:, .'!ul:':\l.::1.t 

. ' i" 11' l . 

, \ ~· t · n ~ do ? ! :-. r:~o n t e rt· \.' ;. · L ·-; l ~ \ 
i1"1rt .. ,·i:1 :1:1! l,q tph1 !.1 

ti i t'_ 1.. " hr i ,. ii tl i 

{' ·~tr 1 ~~If t• l :(i 
lt'J'ld 1.1 

lt (l!'lll:t •,.•;:.d.it.1 

,.. i: k •. 1.1 

:·l.1 t F .1 r i 1 , · :-. ! 'up 1 l l u ·~ 
'l ! t n· l l .i , .>T : n.1 t 

'-!t,.. 1,· r ! :1 ''P. 

i \i!~ 1 ' t \.. )fn i rt '• j) • 

\ 'n : " ;• i l :1 l" IJ •'- I " 

n ... i .. .111.1 I ! 

,.:;1.1 r ~ , 1Li t .1 

l d!il•: 11. •!',! 

'1rh•nl ! i.1 "'P· 

' .. 
j ""''' 

\'••!•a lr;.i ; ,ft•v I 1-(.tlit 

\"' rmt.· ~ '.., , orr.n ,,. t 11,, 

ti; 



Hivalvi~? itt1!1t.) 

,\,iul.1 :i1 i. rnL'.'nsis 

cl in<>• l:·,1 i um nut r;tl 1 ii 
Hi ,ltt' l Li arct ic:i 
d.l~" .:v~~,1 t' 1 '-.) i. U l .. ~ 

l u ~· 1 n ~·ma t., m 1 i "c •ii n t a 

~lus..: 1: l us PY ~;m:.1t•11:-. 
M:;:1 .1rcn;:rL1 
~'.yst·lt. tumi.J: 
~·~vt i ll!c; 1·,1 l.i tc)rn i.rn·i-: 
"1. t'tiults 

P.1:1~1pt~a ;.~t.}n~·rl•~d 

!\·nitelld ,·"nr.1d1 
l'rc11<1th<1<'-i ,,ran:i11t-.1 

Su t.-n 'i l.: • r i u 
I t• l I i Ii. l s pp . 
l'rar.'-'· :in .. I 1:1 t ,·:t 

i rt'!'ill:-> c.i;i.1x 

Ziriu•'t! ;1j .. ~h~"Vi 

!'n l v.-h:11 t ;1 

i\phr1l..!!1 iJat' "Pl'· 

.\ r :: tlP 1 l id ,U' 

Ar, 1 h l' l 1 .i ! r f : · u i • n 

:\I ;.'ill• .il ld:ic 
Br ... ~.-h ! o:na ld;; u· ,. ! 11• 1•nt i 

•. q. I l i1! It' 

qd t •• ! .qd ! :1 t .1 

' " 

l I 

:ru1 

t 1·n 

11.t• : .-pt 1•1: I 

h.1. 

t I l :-. ., 

+J. +n' - ')ffi - i tlru 



PI' ·I{ PU l NT 

l'u h· ha•' ta t ,~,mt . ) 
l iJ r y ~ "r l' l al i <l. H 

l'dleanotus hellls 

Ci rt .. tlll llliH' 

t: :.1ctu.l1"Jne St:•tusJ. 

:: I: r.tt ulw> cir ratu:c: 

ll"1rvx n:ultifi~is 

l};HV 11 l t' f <J:H 

Prt't•hkrvlll('a gr:ici!is 

F 1.1'.J•· l I 1 )o.,L' rid ·1e 

P~1t•rl.1s;1 p!:1mcs11 

(; l V< »ri d.i•: 

•.:Jv ... 'r:i amt>r•c.,:~a 

1. i Vt' 1. ndt> .i rm lfi•'ra 

C. picta 
:.)n 1.",Ja h rnn1H.'~ 
c. iTidi..'t.J l .:j t :1 

Lypt!,; h11.•vipal(Jd 

HPfli('!11Ja..: Hp. ,\ 
~ l c r n pod ;l r k L~ dub i a 
11ph l 1,j ;mnns pu'°'e t t t•ns is 

1 urr,h r i th: r l da1:• 
l. 1ml'r i ner ls lnl LH a 
' ... 

'.'fa id.in 1 d:it: 
r11chmt.•11t• ~p. 

Nt·ph l v ~ d.1t• 
Ntkt1ht ys c;atj;ca 

!'.; • u1 c r tl LI t' :> 
N. ,·al!tornit->n~;i~; 

.'I • l' i l I a t .. 

'>:er•·i~ !-.randt I 

~; . pt' 1 • \/I. 1 ' ;t 

N. v~·xi. l•1s<1 

P l .1 t v n" :« · l 

t-6' +!). - 5rn 



Pll LAR PO!!rl 

Polychdt!Ul (cont.) 

Onuphida.:• 
011uphis elegans 
0. i ridPscens 
0. sth:matis 

1.iphe 1 i id._H, 

,\rmilndfa. brevis 

\lr!>iniid;!e 

Naineri~ de~dritica 

N. unc i ;1ata 

1~~plos sr. 

( '"'" ~.. ~ { d I.:;., 
~yri. iel~ uculata 
llW<'rli:, !ti tformis 

Para•>ni<l.J•• 
1\ricidt':l c;p. 

!'P(tinariidae 
P~'c t lnar 1 a granuLHa 

l"w l l 11doc id:1e 
Et eone : •'.<~'.a 

E. t•1bercu1ata 
Eu:alla hilineata 
::. quadrioculata 
E. h<>nguln:.:;1 
E. vi r iJi1:1 

i'hy l ludoce grocnland ic.1 
!'. ma( ulatc..~ 

P. mu l t lsPral a 

P,; l vnn i da1.> 
!lalosv,hrn breviaet0s;1 
ilnrm.ithoe imbricata 
H lunu!ata 

Sa'1cllar' Jat> 
Sabel lana et>mentar1um 

Sabel llda~ 
Chone .. caud.'lta 
EuJistvlla vancou;eri 
Fahrlcla urego~lcR 

+6' + 3' +C' -Sm - 1 Orr. 



Pt>lydiat>ta lcont.) 

t' i LLAR POPH 

+6' 

S;1heldd:u: (cont.) 
~Jnayunkia aestuarlne 
Orlopsis mirrnta 
P0tamlll~ myri0ps 

Sabel I .1 m~d i;; 

Sc n 1 z n b r ,1 n ch i a l n s i o.; n L; 

S c:il lb r _·gm i daP 

Scalibregma ln'.latun 

SerpullJue 
~pirorbis ·1akamurai 
S . s p l r i 11 llm 

S!,.!,31 l<'Cidat' 

Pho lot> mtn11t<1 

SJ'ior!ti:<e 
~a L1c,J< ero:c ~ 1 u t ·ll' t< s 
Poly<LJra columbim1a 
P. limic:)la 
P . s .i ~· i a l i ,., 
I'. sp. A 

Prionospio clrrfft>r.t 
l' . i,i t (' (' n st r up 1 
Pvgo~ai0 ele~Jns 

Spiu '."ilL0rni,.; 
Spiophanes bnmbvx 

Svllldal:' 
Hrimia brevi pha rvn)l.t:<l 
Exniz.tmt> Kf'ml'lifl·ra 
E. lm1H'1 

11uontosvlll!:. sp. 
!'ionosvllls ura~a 
Sphaerosvllis pirifera 
St rt>pt<J,., 11 l •l lat lp.llpa 
S•> L l ld•· -1 lc·11g,H· l r r at.1 

'>vl:I·• 1Hh1r.nntp,; 

S. !nut l i na 
S. pul Lra 

·"· 'i[<'wiHt l 

+). -lOm 



Po~{chaeca (cc~t.) 

Terebcllidae 
Thelepus crispus 

S ipurcul ida 
Pha~colosom;J agassi~ii 

Pycn0gonida 
i\,:helia ':l1£>l<tta 
A. gracilipcs 
A. nudlu:.:1.:11la 

Hal050ma compactum 
IL v I r i d l n t. es tin :i 1 e 

~ymphun pix~llae 

N. spinosisf:ima 
P:;oxochilidium ~t:!ll<)ratum 

Pv,,nogomnn rickettsi 

Cru;;t;1c: .. ~il 

Ostracuda spp. 

Cirripedia 
Ralanus ~arl0Rus 
B. glandula 
3. nub ills 
B. rostratus alaskensls 

Chthamalu~ J;•lli 

Lt-pt.) st ra.:a 
Nebulla pugettensls 

Cumac~~~ 

Cumel la vu l gari R 

Dia!' vlhi sp. 
Diastvlopsls ::.p. 
Li:.mpr~,tdae sp. 
L~ptt. ..uua sp. 

_·ana tdaceu 
Anatanalfl nonnani 
Leptochella dubla 
Pan1olus callforniensla 
P!-lPu1k•t:1nAIR <>cnlat11!' 

PILLAR PO[NT 

+6' +1' -+O' -') -!Om 
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PILLAR POINT 

+6' +3' +'1 t -Sm -lOm 

Isopoda 
Aega symmetrica • 
Cirolana harfordi I I .. 
Cryptothir" balani .. 
Dynamene.l la glabra I • 
o. sheareri / I 

' y y 

Edotea sublittoralis 
Exosphaeroma amplicauda •' I >I 

E. media .; I >I 

E. r!1omburum I t1 ,, 

Gnorimosphaeroma oregonens£ I I 

• .. 
Ianiropsis analoga I • 
l. kincaidi i i 

I do tea aculeata .' 

l. fewkesi ,, 
I. montereyensis ,/ 

I. rufescens " 
I 

I. wosnesensld 1 .; y 

• 
Jaeropsis dubia • 
J. setosa 

Limnoria alga rum • 
Munn a chromatocephala I I ,, 
M. f.tephenseni I 

i y 

M. ubiquita • 
Munnagonium waldronense i ,, 
Paranthura elegans I 

,; .' 

Synidotea bicuapida .; • 
s. pettiboneae r 

Amphipoda 
AcceC:omoera vagor I 

" Al101 cheetes angufft1:s ./ 
AmpeliE ' agassiz1 r' 

A hancvdti • 
Ampithoe humeralis I 

" A. mea .; 
A. simulans ./ '/ 

AnisogaDDarus pugettensis " 
I 

Aoroides colwabia'! t1 I r' 

Atylus levidensis " I 
A. tridens I 

" 
408 



PILLAR POINT 

Amph1poda (cont.) 
Calliopiella pratti 
Calliopius sp. A 

Caprella incisa 
C. irregularis 
C. laeviuscula 
C. natalensis 
C. pustulata 

Capr~!la verrucosa 

Cercops compactus 
Co~ophlum brevis 

Deutella ca!ifornica 
Ericthonius brasilie~sis 

Gammaropsis thompsoni 
Hyale anceps 
H. frequen8 

Ischyrocerus anguipes 
Ischyroceridae sp. 2 
Jassa falcata 
Megaluropus lnngimerus 
Melita californica 
M. desdicha<ia 
Monoculodes zernovi 

Najna consilim:um 
Oligochinus light! 
Orchomene sp. A 
0. sp. B 

Parallorchestes ochotensis 
Paraphoxus cognatus/simulans 
P. nautilus 
F. spin,isus 
F. variatu!l 

Parapleustes pugettensis 
P. nautilu.1 

PhotiB sp. A 
P. bifurcata 

Phot h brevipes 

Pleusymetes sp. A. 
Pontogenela ivanovi 
P. rostrata 

409 
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PILLAR POINT 

+6' +3' +O' -)m -lUm 

Amphipoda (cont.) 

Protocedeia ~n. A y 

Synchelidium rectipalmum i 

" 
s. shoemakeri I .; • 
Tritella pilimana ./ I 

' 
Westwoodilla caecula .,' 

Decapoda 
Calliana->sidae Sp. I 

r 

Cancer gradlis 
" oregonensis 

I 

'-'• ' v 

Crangon :1mni te 1 la .. 

Cryptolithodes sitchensis 
Hemigrapsi.Js nudus y' 

Oedignathus inermis 

Pagurus granosim.anus " t' . h. hirsutiusculus ./ v 

Pandalus montagui tridens 

Pinnotheridae ·-p. { " Pugettia gract~:~ 
, 

./ .,; • r' 

Telmeasus cheiragonus .,' 

lnsecta 
Cole0pteran larvae I 

" 
Dipterao larvae i .,; ./ ' 

Phoronida 
Pr.oronis ij imai .; 

Bryozo3 spp. ./ .; 
Crisia sp. .; 

Filicrisia ! sp. • 
Flustrella sp. i 

Heteropora magna ./ 
Hippothoa sp. v 
Membraniµora membranacea t' 

M~croporel~a sp. I 

Ech 1 nJdf' r:u ta 
Op!ii:Joidea spp. I .. 

Aster0:idu1 
Lepta8terias hexactis I 

r 

410 



p I LU<l\ ro INT 

+6' +3' +O' -5m -lOm 

Echinodermata (cont.) 

Holothuroidea 
Eupentacta quinqueseiliita I 

~ 

Leptosynapta clarki i / 

Chordata - Ascidiacea spp. I 
r 

4 i1 



Table 3. North Beach Cobble (cobble over sand). C0mplete list of all benthic 
organisms collected from spring \q76 thru~gh spring 1977. For subti~al 
see North Be•ch Sand, Table 8. Checks indicate tide h~ights where 
organism was found. 

Chlorophyta 

Cladophora sp. 
Enteromorpha intestin~lis 
E. linza 
Monostroma fuscum 

Rhizocl.onium sp. 
Spongomorpha coalita 
S. spinescens 
Ulva spp. 

Bae ill lariophyta 
Pennales spp. 

Phaeophyta 

Alaria spp. 
Analipun japonicus 
Desmarestia aculeata 

Ectocarpus ~p. 

Fucus distichus 
Hedop:1yllum sesi:1il~ 
LAminaria sa~charina 

Leathesia dlfformis 
Nereocystis luetkeana 
Petalonla fascia 
Phaeostroohion irregulAre 
Ralfsiaceae spp. 
Scytoefphon lomentaria 
Spha~claria norrissii 
S. l"acemosc1 

Rhodophyta 
Antithamnion defectur.t 
A. dendroideum 

Antithamnionella glanclulifera 
A. pacif lea 
Boseiella plumosa 
Calliarthron tuberculosum 

Ceramium pacificum 
Choreocolax polysiphoniae 
Cryptoeiphonia woodii 
Crytonemia sp. 
Dilsea californica 

Gigartinaceae epp. 
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NORTH BEACH COBBLE 

Herposiphonia grandis 
H. plumula 
Hollenbergia nigricans 
H. sublata 
Hymenena flabelligera 

lridaea cordata 
I. heterocarpa 

Lauren~ia spe~tati1is 

Lo~entaria baileyana 
Membranoptera weeksiae 
Microcladia borealis 
Odonthalla floccosa 

Petrocelis midd~ndorfii 
Pikea californica 
Plat. it hamn ion vi llosurr. 
Ple<1nosporiwn sp. 
Plocamium coccineum 

Polyneura latissima 

Polysiphonia hendryi 
P. pacifica 
P. panicul:ita 
Porphyra srp. 
Pterochondria woodii 
Pterosiphonia bipinnata 
P. '.iendroidea 
Rhodo111ela larix 
Rhodoptilum plumosum 
Scagelia occidentale 

Spermatophyta 
Phyllospadlx scouleri 

Cnidaria 
Hydrczoa 

spp. 

Anthozoa 
Anthcpleura elegantis<1im.a 

Platyhelminthes 
Turbellaria spp. 

Nemer tea 
S?P· 
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lWRTH BEACH CO~RLE 

Nematoda 
spp. 

Mollusca 
Amphineura 

Cyanoplax dentlens 
Katharina tunicata 
Lepidozona mertensii 
Moµalia lignosa 
M. muscosa 

Gastropoda 

Alvinia sp. 
Amphissa columbiana 
Archidoris inontereyensis 
Collisella digitalis 
C. pelta 
C. strigatclla 
Lacuna variegata 
Littorina scutulata 
L. :Jitkana 
Margaritt>'i pupillus 
Notoa~maeJ fen~atrsr~ 

N. persona 
N. scutum 

Onchidella borealia 
Searlesia dira 
Thais em.arginata 
T. lamellosa 

Biv&lvia 
Adula californiensis 
Cr~nella decussata 
Macoma. sp. 
Musculu~ pygmaeus 
Mya arenaria 
Mysella tumid.a 
M:vt Hus t..dulis 

Prctothaca staminea 
Solen sicariuA 
Tranaennella tantilla 
Venerupis japonica 

Oligochaet.i 
spp. 
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NORTH BEACJ! COBBLE 

+6' +3' +O' 

Polychaeta 
Arenicclidae 

Abarenicola Uuv) I sp. • 
Capitellidae 

Capitella capitata ./ l .; 

Decamastus gracilis y' 

Mediomastus Sp. I 
y .. 

Notomastus tenuis I 

" 
Clrratulidae 

Cirratulus cirratus ./ 
Tharyx multifilis ./ 

Dorvilleidae 
Protodorvillea gracilis I 

~ 

Eunicidae 
Eunice valens ./ 

Glyceridae 
He mi pod us boreal is I ; 

r 

Lumb;:iner idae 
Lumb' !nerts in fl a ta ./ 

Nephtyidae 
Nephtys caeca ./ 

Nereidae 

Ne re is vexillo~a r' / i 

" Platynereis bicanaliculata ' I .; r 

Onuphidae 

Onuphls stigmatis ./ 

Opheliidae 
Annandia- brevis I 

" Ophelia limacina I 
y 

OtbinilJa<! 
~t"oloploe 

I spp. y 

Paraonidae 
Pa~aonel.ia jJhtybranc~ia / 

415 



NORTH BEACH COBBLE 

Phyllodocidae 
Eteone longa 
Eulalia quadrioculata 
E. sanguinea 
Hesionura coineaui difficilis 
Phyllodace maculaca 

Pisionidae 
Pisione sp. 

Polynoidae 
Halosydna brevisetosa 
Hannothoe imbricata 

Sabellidae 

Fabricia oregonica 
Schizobranchia insignia 

Spionidae 
Ma.lacocerus glutaeus 
Polydora columbiana 
P. proboscide'l 
P. sp. A 

Prionospio steenstrupi 
Pygospio elegans 
Spio cirrifera 
S. ftlicornis 
Spiophanes bombyx 

Syllidae 
Exogone gemmifera 
E. lourei 
Syllis adam.antea 
S. hyalina 

Terebellidae 

Eupolymnia heterobranchia 

CrustaceR 
Ostracoda 

spp. 

Cirripedia 
Balanus cariosus 
B. glandula. 

Chthamalus dalli 
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NORTH BEACH COBBLE 

Mys1dace:1 
Archaenmysis grebnttzkii 

Cum.acea 
Cumella vulgaris 
Lamrropidae spp. 

Tanaidacea 
Anatanais norm.an! 
Leptochelia dubia 
Pdncolus californiensis 

Isopoda 
Dynamenella sheareri 
Exosphaeroma a~piicauda 
E. media 
E. onctoncum 

Gnorimosphaerorea oregonense 
Idotea aculeata 
I. monterevensis 
I. resecata 
I. W"osnesensk.ii 

Ja~:opais lobata 
Munna chromatocephala 
M. stephenseni 

Alllphipoda 
Ac::edomoera sp. 
Alllpithoe simulans 
Anonyx sp. 8 

At;rlus tridena 
Calliopiella pratt1 
Caprella incisa 

CorophiUll brevis 

EohautoriuP washingtonianus 

Guernea ep. A 
Hyale frequena 

Ischyrocerus anguipes 
Kegaluropue longimerus 
Melita californicd 
Ol11ochinue lighti 
Orchestia •P· 
Parallorchestea ochotensia 
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NORTH BEACH CGBBLE 

Paramoeca mohri 
Paraphoxus spinosus 
Parapleustes p~gettensi~ 
Photis brevipes 
Pontogeneia cf. ivanovi 

P. sp. D 

Synchelidium shoemak~ri 

Decapoda 
Cancer gracilis 
C. oregunensis 

Crangon munitell.'.l 
C. nigricauda 

HemJgrapsus nudus 
H. oregonens is 

Pagurus granosimanus 
P. hirsutiusculus 

Pugettia gracilis 

Insecta 
Dipteran larvae 

Bryozoa 
spp. 

Enc hi node rmata 
Holothuroidea 

Eupentacta quinquesemita 
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Table 4. Morse Creek (c.obble over sand-gravel intertidal; gravel-c:ohhle sub­
tidal). Complete list of all henthic or~anisms collected from spring 
1976 through winter 1978. Checks indicate tide heights where organism 
vas foun.:.i. +6' +3' +O' -5m -lOm 

Chlorophyta 
Elidingia minima 
Cladophora sp. 
Derbesia marina 
Ente1·omorpba flexusoc; 
E. i<itest in al is 
r:. linza 

Halicystis oval1~ 
'ionostroma sp. 
RhL:.oclonlum S!'· 

Spongomorpha co~lir:a 
S. spinescens 
Ulothri't sp. 
Ul"a spp. 
Uro!>pord !>p. 

Baci l lariophy ta 
Pcnriales spp. 

Phaeophyte 
Alaria spp. 
Analipus japonic:ub 
Des~or~stia acul~ata 

D. ligu.ata 
D. viridis 

Ectocdrpus simulan~ 

Fucus distichu~ 
Hedophyllum sessile 

laminaria groenlandica 
L. saccharinP. 
L. setchel 111 

Nereocystis luetkeana 
Petalonia fascia 
Ralfsia pacifies 

Sphac~laria race11110sa 
S. aubfusca 
Stictyosiphon to!~ilis 
Sy~tngoderaa aby~ai~ola 

Rhudophyta 
Acrochaetium sp. 
Ahnfeltia plicata 
Antitha.nion def~ctu~ 
A. dendrotdeua 
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Rhuduphyta (cont.) 

ll.i~gia fu!'lcopurru eum 
Bossiella plumosa 
Botryc~lossum farlowianum 

Callithamnion F ikeanum 
Callophyllis flabellulata 

Ceramium pacificum 
Choreocolax polysiphoniae 
Corallina vancouveriensis 
Cryptosiphonia wnodii 

Jelesseria decipiens 
Endocladia muricara 
Erythrotrichia parksii 

Gigartina papillata complex 
Gonimophyllum skottsbergii 
Gra~ilaria verrucooa 

Gymnogongru3 frptophy l li s 

Halosaccion gla.1diforme 
Halymenia coccinea 
Hildenbrandia sp. 
Hymenena sp. 

lridaea cordata 
I. heterocarpa 

Leptofauchea pacifica 
Membranoptera sp. 
Microcladia borealis 
Odonthalia f loccosa 
0. washingtoniensis 

Petrocelis midJe~dorfii 
Peyssonelia pacifica 
Platythamnion heteromorphum 
Pleonosporium sp. 
Plocamium coccineum 
Polyneura latissima 
Polysiphonia hendryi 
P. pacific& 
Porphyra miniata 

Prionitis lyall11 
Pterosiphonia bipinnata 
P. dendroidt:'a 
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Rhodophyta (cont.) 
Ptilota filiclna 
P. pectinata 

Rhodochorton pur~ure·~ 

Rhodomela larix 

Rhodymenia californica 
R. pacifica 
R. palmata 
R. pertusa 

Sarcodiotheca furcata 
Scagelia occidentale 

Porifera spp. 
lfa li c hond r 1 a panicea 
Haliclona pennollis 
Ophl itaspongia pennata 

Cnldaria 
Hydrozoa spp. 

Tubularia sp. 

Anthozoa 
Anthopleura elegantlssima 
Hal camp a sp. 
Tealia sp. 

Platyhelminthes 
Turbellaria spp. 

Nemer tea s,1p. 
Emplectonema grac ile 

Nematoda spp. 

Mollusca 
Amphineura 

Cyanoµlax dentiens 
Katharina tunicata 
Hopalia Sp. 8 
Tonicella lineata 
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Pclychaeta {cont.) 
Goniadidae 

cayc inde pie ta 

Hesionidae 
Mlcropodarke dubla 
Ophiodromus pugettensis 

Lumbrinl:'t i<lae 
Lumbr!neris inflata 

Magelonf dae 
Magelona pitelkai 

Maldantdae 
AxiothellR rubrocincta 
Euclymene sp. 
Nlcomache personata 
~- lubricalis 

Nephtyidae 
Ne...,htys ca._ .::a 
N. caiifcrniensi~ 

Nere !.dae 
Micronereis nanaimoensis 
Nereis pelagica 
~.;. vexillosa 

Platynereia blcandlicJlata 

l)phe 11 i dae 
Annandia brevis 

Orbiniidae 
Scoloplos !ip. 

wen 1 ,;a.! 
Owcnia fus 1 fonnt s 

P11n1on 1dae 
Aricidea sp. 
Paraonella platybranchia 

Pectinariidae 
Pectinarla gr&nulata 

Phyl lodocidae 
Eteone longa 
E. tuberculata 
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Gastropoda 

Acmea mitra 
At:.olididae sp. 
Alvinia sp. 
Arnphissa columblana 
Archidoris montereyensis 

Barleeia haliotiphila 
Calllostoma ligatum 
Calyptraea fastigiata 
Colllsella digitalis 
C. ochracea 
C. pelta 
C. striga te lla 
Crepidula sp. 

Lacuna variegata 
Lirularia lirulata 
Litcorfna scutulata 
L. sitkana 

Marga1ltes pupillus 

Nassarlus mendicus 
Nat ica c laus:-t 
Notoacmea f en~strata 
N. persona 
S. scut11:u 

Ocenebra lurida 

Onchidella borealis 

Searlesis dira 
Thais emarginata 
T. lame llosa 

Trichotropis cancellata 

Bi val via 
Adula californiensis 
Clinocardium nuttallii 
Crenella decussata 
Cryptomya californica 

Hiatella arctica 
HU111ilaria kennerleyi 

Lucinoma tenulsculpta 
Lyonsia californica 
Macoma inquinata 
M. naauta 

M. Becta 

~10RSE CREEK 
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MORSE CREEK 

Tide Ht. 
Bivalv.!.a (Cont.) +6' +3' +O' -Sm I .'Ill 

Modiolus rectus 
Musculus ·Jiscors 
M. I pygmaeu& " Mya arenaria I 
Mysella tumida 'F/ 't/ ./ •' .; 
Myt flus californianus I 

v 

M. edulis I 

• " " 
Protothaca staminea ,; I i • , . 

' 
Te llin3 nuculoides ./ 
Tr anseoNl.l la tantilla .: y 

Tresus cap1x / ,; 

Annelida 
Oligochaeta I I spp. • 9' •' 

Polychaeta 
Ampharetidae 

Amph.uete arctica r"/ 

Asahellides littoralis • 

Arenicol idae 
Abarenicola pacifica ,, 

Branchiomaldane vincenti • 
Capitellidae 

Capitel !a capitata ,.l i 

" " • " Medi.ol.t'1Bstus ! , 
sp. • ' • 

Not:omastus t:enuis ,; 
I ,, ,: 

Chrysopetialidae 
Paleonott:s bel li s I ,, 

Ci rratul idae 
Chae to zone setoaa I • 
Cirratulus cirratus .; I I • 
Tharyx mult if 11 is • 

Dorvilleidae 
Protodorvillea gracilia I I I 

" " 

Flabell igeridae 
Pheruaa plumosa ./ 

Glyceridae 
Glycera 41M!ricana I 
Hemipodus horealia I : ./ J' • 
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MORSE CREEK 
Tide Ht. 

+6' +3' +G' -Sm - lOm 
Phy llodocidae (cont.) 

Eulalia quadrioculata " E. sanguinea ; 
E. vi rid is • I 
Hesionura coineaui difficilis I v 

Phyllodoce maculata y' t' 

P. madeirensis v I 

Polynoldae 
Harmothoe imbricata I .. " 

Sabellarf idae 
Idanthyrsus armatus I 
Sabellaria cemPntarium , 

I .. " • 

Sabelli<lae 
I.hone ecauda:::a " • 
Fabricla oregnnica i ( • I' 

Jasmineira sp. 
Manayunkia aestuarine ,/ 

Schizobranchia insignis I I' 

Sabella sp. r' 

Sabe 11 a st a rte sp. r 

Scalibregmidae 
Scalibregma infllitum : 

.; 

Serpulidae 
Spirorbis moerchi • 
( nakamurai 
s. spirillum I 

Sigalionidae 
Pholoe minuta : 

v 

Sphaerodoridae 
Sphaerodorum pap ill if era I 

Spionidae 
Malacoceros glutaeus J 

" I' 

Polydora arm.11ta • I 
P. columbiana I I , 

v' 
" " P. cotmntmsalis I 

P. proboscidea I l " P. aocialis I ./ I w' 

P. apongicola 
P. •P· A ./ I y 

Prionospfo cirrifera ,, ... I 
P. steenstrupi I I i y ,, • 
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Spionidae (cont.) 
Pygospio elegans 
Scolelepls sp. C 
S. squamata 
!_,pio filicornis 
Spiophanes bombyx 

Syllidae 
Autolytus sp. 
Exogone gemmifera 

E. lourei 
Eusyllis sp. 
Spaerosyllis pirifera 
Syllis adamantea 
S. heterochaeta 
S. longocirrata 

Trypanosyllis gemmlpara 

Terebellidae spp. 

Arch1annelida 
Polygordidae 

Polygor..:ius sp. 

Saccocirridae 
Saccocirrus sp. 

Hirudinea sp. 

Sipuncula 
Golfingia vulgaris 
Phascolosoma agassizii 

Pycnogonida 
Halosoma compaetum 
H. viridintestinales 

Nymphon groesipes 
Phoxichilid:um femoratum 

Crustacea 
Ostracoda spµ. 

Cirripedia 
Balanue cariosus 
B. glandula 
B. nub1 lis 

Chthamalus dalli 
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Crustacea (cont.) 

Leptostraca 
~ebalia pugPtcensis 

C:umacea 
Cumella vulgaris 

!.Hastylis sp. 
Lampropidae spp. 
Leptocuma sp. 

Tanaidacea 
Anatanais normani 
Leptochelia dubia 
Pancolus californiensis 

lsopoda 
Caccianiropsis psammophila 
DynameIFlla shearer! 
Exosphaeroma amplicauda 
E. media 
F.. rhomburum 
Gnorimosphaeroma oregonense 
Ianiropsis analoga 
I. kincaidl 
I. magnocula 
ldotea acuieata 
I. montereyensis 
I . s chm it t 1 
I. wosnesenskii 

Jaeropsis dubia 
J. lobata 
Limnorid algarum 
Munna chromatocephala 
M. stephenseni 
Paranthura elegans 

Amphipoda 
Accedomoera vagor 
A. sp. C 

Allorchestes angustus 
Ampelisca cristata 
A. pugetica 
Ampithoe lacertosa 
A. rnea 
A. simulans 

Anonyx laticoxae 
Aoroides columbiae 
Atylus levidenais 
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MORSE CREEK 
Tide ''!" ... 

+6' +3' +(\' -Sm -!Om 
Ampl-iipoda (cont.) 

Caprella laevL.1scula i 

c. mend ax 
, .. 

c. natale11siq 
~ striata ,,. 
Cercops compact us >' 

r 

Corophiu'll brev~s •' I • " c. crat.s icorne ,/ 

Eohaw:: tori us washingt.:::nianus J 

" 
Gammaropsis thompsoni I 

" Guernea sp. A 
Hy ale frequens I 

"' t' 

Ischyrocerus np. 2 • 
I. ,rnguipes I v' i 

I' 

Jas~a falcata >/ 

Kennysthcus octosa ! 

"' Maera simllP >' " Melita calitornica I 
M dentata J 

" ,of, des<lichada i r' I 

Najna consiliorum 

Orchestia J 

sp. .,, r' 

GrcheRtoidea pugettensis I 
Parallorchestes ochotensia I 
Param.::iera columbiana l" y' 

P. ''pugeti ca" n. sp. I 
P. serrata 
Paraohoxus cognatus I 
P. spinosus I obtusidens ./ • 
P. spin .. Hrns Type B I 

Par:.ipleustes puge i. ten:.; is 
Photi~ br~vipes 

f. sp. D ti .; 

Ple1Jsirus I secorrus r' • 
Pontog~nela cf. ivanovi I i 

t' 

Stenothoi:!es beringtensis .; 
Synchelidium rectlpalmum I 

r 

Westwoodi l la cat' cu la i 

Oecapoda 
Cal li.iinl\saidae sp. (juv. • ./ 
Ca.ncPr magL~ter ./ 
c. 01egonensis ./ r I ( ., 
~. pro<iuct:us I I 

I" 
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Decapoda (cont.) 
Crangon dalli 
C. mun1tella 
~ryptolithodes sp. {juv.) 
~Lscors0paguru3 schmitti 
Eula;.i;.s sp. (juv.) 
Hemi~r~p3us nudus 
H. o rego7:t·r. sis 
Heptacarpus .->p. U uv.) 

Htppolyte clat .i 

Oedignathus inermis 
Pagur~s h. hirsut'usculus 
P. beringanus 

Pinnixa fabc. 

Pugettia gracilis 
P. productus 

Tel~essus cheiragonus 
Upogebia pugettensis 

Ins!'!cta 
Dipteran larvae 

Phorc,nida 
Phoronopsis harmer1 

Bryozoa spp. 
Flustrella sp. 
H1ppothoa hyalina 
Membranipora sp. 

Echinodennat.A. 
Ophiurnidea 

Amphipholis squan:.ata 

Holothuroidea 
Cucumaria sp. 

MORSE CREEK 
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Table 5. Beckett Point (protected sand-gravel intertidal; sand subtidal). 
Complete list of all benthic organisms collected from spring 1976 through 
winter 1978. Checks indicate tide heights where organism was found. 

Chlorophyta 
Enteromorpha 

cr-mpressa 
E. in test inalis 
E. linza 

Ulva taeniata 
Urospora spp. 

Bacil lariophyta 
Pennales spp. 

Phaeophyta 
Feidmania 

spp. 

Rhodophyta 
Cerami11m 

nib rum 
C. pacificum 

Polysiphonia pacifies 
falysiphonia paniculata 
Porphyra ~r-

Spermatophyta 
Zostera marina 

Cnidaria 
Anthozoa 

Actinaria spp. 
Platyhelminthes 

Turbel laria ¥f'· 

Nemertea 
spp. 

Nematoda 
spp. 

Mollusca 
Ga~tropoda 

Aeolididae 
Si-J. (juv.) 

Aglaja 
diomedia 

Alvinia spp. 

Amphina 
columbiana 

8arleeia 
ha.liotiphila 

c~rithiopds bp. 
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BECKETT POINT 

+6' +3' +O' -Sm -lOm 
Collisella 

ocrache.'\ ; 
c. pelta I I 

t' 

c. strigatella I I 
Crepidula adunca I 

• 
Crepipetella lingulata .,; 

Cy liclma sp. t' ./ r' 

Fartulum occidentale I J I 

' • 
Haa.iinoea vesicula / I I ./ • " 
Lacuna variegata I I ./ I I 

t' t' 

Lirularia lirulata I ./ 
Littor1na scutulata / • 
L. sitkana I I I " 
Margarites pup illus I ./ " Mitrella carinata ' r 

M. tuberosa . I . I 
Nassarius mendicus I 

>' .. 
Natica clausa y' 

Notoacmea per~ona .; 
N. scutum I 
Ocenebra lurid a " ' • 
Odostomia sp. I I I • 

Polin ices lewisU I • 
Solariella obscurs j • 
Thais spp. I 
Turbonilla sp. ... ./ 

Bi val via 
Acila castrensis I • 
Adu la californiensis i 

j 
r 

Clinocardium nuttall1i I I I t' I 
Crenella decussata I / I " Cryptomya californica I 

" 
Hiatella arctica { 

Lucinoma tenuisculpta I I I I • " " Lyona!a californica I I ., 
Macou !nq1.1inata ;' " H. nasuta I I ~ 

M. sect a I I 

Modiolua Bp. j 

' Husculus pygaaeus I 

Mya arenaria I .; I 
Mysella tumida I I I I I 

'f 'If y 

MytUus edulh I I I 'I 

Nucula tenuis .,i 
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'BECKETT POINT 

Panope generor-a 
Pododesmus cepio 
Protothaca staminea 
Psephidia lordi 
Saxidomus giganteus 
Tellina carpent~ri 
T. modesta 

Transennella tantilla 
Tresus capax 
T. nuttallii 

Annelida 
Oligochaeta 

spp. 
Polychaeta 

Ampharetidae 
Amphrete 

arctica 

Arenicolidae 
sp. (juv.) 

Capitellidae 
Capl tell a 

cap it at a 
Mediomastus sp. 
Notomastus linea~us 
N. tenuis 

Chaetopteridae 
Mesochaetopterus taylori 
Fhyllochaetopterus prolifica 
Spiochaetopterus costarum 

Chrysopetalidae 
Paleonotus hellis 

Cirratulidae 
Chaetozone setosus 
Cirratulue cirratus 
Tharyx multif1Us 

Dorvil leidae 
Dovillea annulata 
D. rudolphi 
Protodorvillea gracilis 

Eunicoidea 
sp. 

Glyceridae 
Glycera americana 
G. capitata 
G. t.?sselata 
Hemipo1u& borealis 
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BEr~KET1 POINT 
+6' +3' +G' -Sm -.10m 

Gnniad.it~ae 

Glycinde armigera r 
G. pi eta 

Hesionidae 
Gyptis urevipalpa • • 
Hesionij sp. A ./ . 
Micropodarke dubia ,' v' ~ 

Ophiodromus pugettensis r' I • 
Lwnbrinertdae 

Lumbrineris zonate v' 
Magelonidae 

Magelona japonica ./ v/ 

M. pitelk.: t I ' • ' 
Maldanidae 

Axiothella rubrocincta / • 
E vc 1 ymene deli neat a 
Maldane glebifex ./ 
Ni~hom.'lche lumbricalis 
i~. personata • 

Nephytidat: 
Nephtys c3li forn iens is ,, • 
N. caeca " ~ ... caecoide'3 I 

I 

N. ferringinea • 

Nereidae 
Ne re is pelagica I • N. procera • ,I • 
N. vexillosa / 
Platynereis bicanal:i..cul.:ita / I ./ I v • 

Onuphidac 
Diopatra ornata r' " Onuphis stigmatus r/ 

Opheliidae 
An:.iandia brevis I I 

r " • 
Ophelia lim.acina I 

( 

0t"biniidae 
Scoloplo3 !Ip. ./ I 

' 
0Weni1da~ 

Oweni& fusiformis I ; " ( • 

Pai'."anoidae 
Aticidia sp. • I 

Peet iner iidae 
Pectir.aria granulate. • ~ 
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BECKETT PO INT 

Phyllodocidae 
E.teone longa 
E. tubercui.ata 
Eulalia quadrioculata 
E. sanguinea 
E. viridis 

Hesionura coineaui difficilis 
Phyllodoce ca~tanea 
P. groenlandica 
P. maculata 
P. 8;.;. A 

Pilargidc-ie 
Pll~rgis brrkleya~ 

Sigambra tentaculata 

Pisionidae 
Pisione sp. 
Arctonoe vittata 
Harmothoc imbricata 
H. lunulata 
Lepida~thenia herk~eyae 

Te~onia kitsapensis 
Sabellidae 

Chone ecaudata 

Sabella media 
S"!rpuJ idae 

Splrobis nakamurai 
Sigalonidae 

Pholoe minuta 

Spionidae 
Malacocerus glutaous 
Polyd0ra caulleryi 
P. columbiana 
P. l~micola 

P. proboscidea 
P. pygidialis 
P. quadr ilobata 
P. sodalis 
P. sp. A 
Prlonospto clrr11~ra 
P. steenstrupi 

Pyguspio elegans 
Scolelepia sp. 
Spio filicornis 
Spiophanes berkeyorum 
S. bombyx 

Syllidae 
Brani~ brevipharyngia 
Exogone gemmifera 
E. lo1ne i 
Sphaerosyllis brandhorstl 
S. pirifep 

l. 1l· 
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BECKETT POINT 
+6' +3' +0' -Sm -lOm 

Terebell idae 
Polycirrus sp. A i 

Archiannelida 
Polygordius sp. I • 
Protodril idae sp. 

Sipuncula 
Golfingia vulgaris I 

" G. pugettensis I v 
Crustacea 

Leptostraca 
Nebalia pugettensis 

Ostracoda 
spp. i ; ·/ • • • 

Cirripedia 
Bal anus glandula • 

Cumacea 
Cumella vulgar is ' • • 
Diastylis Bp. • 
Diastylopsis Sp. I 

I' 

Eudorella sp. 
Lampropidae sp. 
Leptocuma sp. . 

Tanaidac~a 

Leptochelia dubia I .,l .. • • 
I~opoda 

Cirolana vancouveriensis I • 
Dynamenella sheareri i 

Exosphaeroina amplic.duda ¥ v 
E. meci i.& 

I y 

Gnorimosphaeroma oregonense I / • ' Ianiropsis kincaic1 • 
I do tea resecata 

Limnoria alga rum 
Munna ubiquata 
Paranthura elegans • 

Mysidacea 
Arch:ieomysis grebnitzki i t 

Amnhipoda 
Al~orchestcs august us I 

v 
Ampeliarn agassizi .; I 
A. puget ica 

Ampi thoe lau·rtosa >' 
An i s~'gamma rus conft•rvi«olus / .: • !/ 

1\nroid~s cvlumbiae v v 
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BECKETT POINT 

Amphipoda 
Byblis st>rrata 
Caprrlln laeviarula 

Corophium ascherusicum 
C. crassicorne 
Dulichia sp. A 
Gammaropsis thompsoni 

Cuernea sp. A 
Hippomedon sp. B 
lschyrocen1"' a~guipes 
Metacaprella kennerlvi 
:.tel tta dentata 
:.i. desdichada 

Urchestoide~ pugetrensis 
i°achynus 

cf. barnardi 

Paramoera "ser1ata" n. ~;p. 
l'ar.:lphoxus sp. A 
P. ap. C 
P. splnoflus 
Phot is b: .. •vipes 
Pleuslrus secorrus 
Po<loceropsis 

inaequis 'v lis 
PuntogenPia 

cf. rostrata 
Protomecleia sp. A 

Syn. hel idium rectipelmum 
S. shoemak~·ri 

Tritella pllfman3 
Westwoodllla caecula 

Decapoda 
Callianassidae sp. (juv.) 
Cancer gracilis 
C. magister 
C. oregonensis 
C. productus 

Crangon nigracauda 

Hemigrapsvs nudua 
H. oregonensis 

+n' 
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Bf:CKHT POINT 
+6' +)' +o• ·Sm -lOm 

Hip~olytidae 
t I ./ sp. • 

Labidochirus splend~!.icens I 

On·gon1a gr:1cilis I 
Pagurus bt:rlnganus I 
P. h. h l. rsut i 11scu l us I • 

Pinnixa lit tor alls I 
P. oc:ci(lental i!I I 
Putettla gr:Jcilis I I ,/ 

Telmcs'ius 'ht• i r ag,rnus I 
Upogebia pug<:'ttens!s I 

' 
J ll~o('\ t il 

Diptl:'rar. larvae I ,: I 

Phorc•nlda 
I'horonupsls ha t·~~c· r i T/ ,/ f • 
Phc•r '"li s ! j i m,1 l " 

Edi i nude rmli ta 
Echinof,!,•.1 

Dendraster Pxccnrricus ; I 

Holothuroidea 
Leptoaynapta rlarki { I I 
Mc>Ipadia intvrmc<lia I 

Ophiuroidea 
Amphitiholis squam .. '.lt a I 
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Table 6. Dungeness ~pit (expust·d ~ravt'l-s:rnd). Ct•mplete list of all bt>nthlc 
organisms collected spring 1976 through winter 1978. Checks indic~te 
tide heights where organism w3s found. 

Genus Species 

Chlorophyta 

Chaetomorpha californica 

Bae ill ar iophy t.ll 

Pennales spp. 

Phaeophyta 

Alaria spp. 

Costaria costata 
Deamarestia aculeata 
D. liguldta var. ligulata 
t:ctocarpaceae 

Feldmania spp. 
Giffordia ovata 

Haplogloia andersonii 

Hedophyllum se•si~e 
Laminaria •PP· 

Ralfsia pacifica 

Stictyoeiphon tortilis 
Syringodenaa abyasicola 

Rhodophyta 

Acroctaet iua spp. 

Antithalllllion defectu• 

Botryocladia paeudrydichotoaa 

Callithaamion/Pleono~porium 
Choreocolaa polyaipboniae 

Tide Ht. 

+6' +3' +O' -Sm 
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Cruoriopsis aestuarii 
Cryptonemia borealis 
C. oval itolia 

Euthora fruticulosa 

Gigartinacede spp. 
Goniotrichum alsidii 

Gracilaria spp. 
Gymnogongrus leptophyllus 

Halymenia spp. 

Hollenbergia subulata 

Iridaea B?P· 

Leptofauchea pacifica 

Hembranoptera spp. 
Odonth<lllia sp. 
Peyaaonelia pacifica 
Phycodrys isabelliae 

Platythamnion pectiatum 
P. villosum 

Polysiphonia hendryi 
P. paci fi ca 

Porpliyra spp. 

Pteroaiphonia Gendroidea 
P. gracili1 

Pttlot• filicina 

Rhodoptilum plU11101wa 

Rhody•t!nia •pp. 

Dungeness Spit 

+6' 
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Scagelia occidentale 

Stenograume interrupta 

Thuretellopsis peggiana 

Cnidaria 

Hydrozoa 

Coryne t1Jbulosa 
Hydroidea spp. 
Tubularia ep. 

Anthozoa 

Halcampa sp. 

Platyhelminthes 

Turbellaria spp. 

Nelllert\!a spp. 

Nematoda spp. 

Mollusca 

Aulphineura 

Cryptobranchia concentrica 

Leptochiton int~rnexus 

Gastropoda 

Aeolididae app. 
A.mphiaaa col1.1.111biana 

Dungeness Spit 

Tide Ht. 
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Dung~ness Spit 

Tide Ht. 

+6' +3' +O' -Sm -lOm 

Calliostoma ligatum .; 

Calyptraea fastigata I l 

Lacuna variegata I / ..... 

Hargarites pupi llua .; 

Mitrella tuberosa I 

Natica clausa ./ 

Thais canaliculata 

Trichotropis cancellata I 

Bivalvia 

Clinocardium nut tall ii I .; ./ 
Crenella decussata .; .; .; 

Humilaria kennedeyi .; 

Ma coma sp. I 

Hodiolue sp. .; 

Mya arenaria I 
..... 

Hysell a tumida ./ 

Protothaca staminea .; 
P. tenerr ima I 

Tell ina ap. ./ 
Transenrctla t&ntiila ./ .; 

Tresus capa.x ./ 

Annelida 

Oli1ochaeta •PP· ./ .; ./ 
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Polychatta 

Acrucirridae spp. 
~renicGlidae spp. 
Capitellidee 

C~picella capitata 
l'lerliomnstu!l rp. 
Notomastus lineatus 
N. renuis 

Cirratulidae 
Chaeto~ona setosa 
Cauleriella sp. 
Cirratulus cirratus 

Tharyx multifilis 

Uorvilleidae 
Protodorvillea gracilis 

Goniad1dae 
Glvcinde picta 

Heaionidae 
Gypti~ brevip~tp~ 

Microp,)darke dubia 

Mald&nidae 
Axiothella rubrocinc~a 

uclymene sp. 

Nephtyirlae 
NephtJI! ca~ca 
N. cil iata 
N. ferruginea 

Nereidae 
Nereie •p. 

Dungeneas Spit 

+o' 

P latynere is bi canal iculata 

Ophe 1 i idae 
.\nundia brevis 
Traviaia forbeaii 
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Orbin i ida~ 

Scoloplos sp. 

Oweniidae 

Owenia fusiformis 

Pan.onidae 

Paraonella platybranchia 

Phy 11 odoc idae 
Eteone longa 
Eulalia sanguinea 

Polynoidae 
Harmothoe imbricata 

Sabell idae 
Chone sp. 

Sabella media 

Scalibregmidae 
Scalibregma inflatum 

Serpulidae 
Spirorbis sp. 

Si gal ionidae 
Pholoe 111inuta 

Spionidae 

Kalacoceroa &lutaeua 

Polydora ·1uadr i lobata 
P. "ocial.ie 

Dungeness Spit 

Tide Ht. 
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Prionospio cirrifera 
P. steenu:rupi 

Spio filicornis 

Spiophanes bombyx 

Syll idae 

Eusyll is sp. 

Exogone geomifera 
E. lourei 

Sphaerosyllis pirrifera 

Syllis heterochaeta 
S. longocirrata 

Terebell idae 
Polycirrus sp. A 
P. sp. B 

Archiannelida 
Polygordiidae 

Polygordius sp. 

Sipuncula 
Phascolo•oma agaaei&ii 

Crustacea 
Cirripedia 

Oungeness Spit 

+6 I 

Balanu• roatratua alasken•i• 

Suauacea 
Diutylia sp. 
Laapropi~Q 

Leptocusu •P· 
Leptostyl ia ap. 
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Dungeness Spit 

Tide Ht. 

+6' +3' +O' -5m -lOm 

Leptostraca 
Neb.elia pugettena1s ./ 

Hysidacea 
Archaeomysis gt"ebnitzk.ii ./ I I • I' 

Tanaidacea 
Leptochelia dubia I 

y I' 

Isopo~a 

Exosphaerom.a amplicauda I v 

E. rhoreburum I 

Gnorimosphaeroma oregonense ./ 

ldotea sp. ( j.iv.} ./ 

Amphipoda 

Accedomoera vagor I 

" A.mpelisca cristata I 
A. macrocephala I 
Anoryx laticoxae ./ I 
Aoroides columbiee ./ 
Atylus levidensis ./ 
Caprella laeviuscula I 
Corophium cra&sicorne ./ 
Eohaustoriua ..rashingtonianus ./ 
Guerne:A rp. A. ./ 
lschyroc:erua anguipes ./ I 
Melita californica I 
H. dentata I 
M. deadichada I 
Orchomene sp. A. I 
Orchestoidea pugettensia ./ 
Paramoera •errata n. sp. I I 
Paraphoxua •pp. ./ ./ 
Paraphoxua ap:inoaus 
Parapleuatea ap. I 
Photia ep. 
Synchelidiua ehoeaakeri I 
Tiron biocellata I 

41. 5 



Decapoda 
Callianassidae (juv.) 
Hemigrapsus oregonensis 
Hippolytidae spp. {juv.) 

Paguridae spp. (juv.) 

Pinnotheridae spp. (juv.) 

Pugettia gracilis 

Phoronida 
Phoronopsis harmeri 

Bryozoa spp. 
Membranipora sp. 

Echinodermata 
Ophiuroidea spp. 

Holothuroidea 
Eupentacta sp. (juv.) 
Leptosynapta clarki 

Chordata - Ascidacea 
Cnemidocarpa finmarkieneis 

Dungeness Spit 

Tide Ht. 

+6' +3' 
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TRble ! . Twin Rivers (exposed gr<ivel-'.1;rnrl). Complete list of iil l benthir 
organism~ collected spring lQJn through spring 1977. Checks indi~ate 
tide heights wher~ organism was fnu~~-

(hlorophytd 
Erteromorpha lfn~.i 

'..ll va spp. 
Baci llari~)phyt.i 

Penna'es spp. 
Phaeophyta 

Desmarestin viridis 
Rdlfsia sp. 
Syringcde::-ma abyssicflla 

Rhodophyta 
Acrorhaetium sp. 
Anti thamnion dencir-0ideum 
Ceramium ~ashingtoniense 
GracilaYia verruc0sa 
Gracilaria sjoest?dtil 
(;·nnnogongru,- leptC'phy 1 lus 
Ho 11 e;nbergia sui1ulata 
Iridaea s;i. 
~eoµtiluta aspleniodes 
Platyt:1amn ion reversurr. 
Pl atyc hman i0n pee c inat•1m 
Pl atythamnion vil l,Js•im 
Pleonosporium sp. 
PGlyslphonla hendryi 
Polysip~10nia pacifica 
Polysiphonia paniculat~ 
Porphyra sp. 
Pterosirhon1a bipinnata 
P. dendroidea 
Ptil0ta fLlicina 
Rhodymenia palmata 
Sarcodiotheca furcata 
Scagelia occidentale 
Stenogramme 'nt1::rrupti1 

Cnidaria 
Hydro-aoa 

spp. 
Scyphozua 

Haliclystub aurlcula 
Ant';ozoa 

Halcampa decettent:icu la ta 
Platyhelminthes 

Turbellaria 
app. 

Neme:.>rtea 

spp. 
Amphiporus sp. 

Nematoda 
spp. 
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TWIN RIVERS 

+6' +3' +O' -5m -lOm 

~ollu:'>ca 

Gastropoda 
Aglaja diomedea 
Calvptraea fastiRiata 
Crepidula perforans • 
Lacuna variegata " Li rulari a 11rulata 
M.argar:ties pupil lu~ 
Thai" .-an,,l ic11lata " Thais lamell•.Jsa 

Bivalvi;'l 
Clinocardium sp. 
Crenel la decus<>ata l 
Lucinoma tenuisculpta 
Ma coma spp. r' 

Mnd L11 us sp I 

Muscul ..is S;') > 

!1ya sp. 
Mysella t.nn i da 
Pr~tothaca staminc~ 

Psephidid lord 1 " Tellina sp. r 

Tr·ansenne lla tantilla 
Annt' lid a 

Olig0chaeta 
' I I spp. ) ' • 

Polychaeta 
Arenicolidae 

Abare. :ola sp. (juv.) 
Ampharetidae 

Amrharete arctica I • 
Cap it ell idae 

Barantolla americana 
Capitel la cap1tat~ : • y 

Mediomastus spp. • 
, 
• 

Notomastus tenuls 
Ctrratulidae 

Chaetozone sett•sa ,/ 

Tharyx mult tfi l is r 

Glyceridaf> 
Glycera sp. i 

Hemipodus borealis I 
r 

Goniadi<lae 
Glyeinde pie t~ ,1 r' 

Gonia.!a lip. (j UV,) • 
Hesi.:,nidae 

Gyptis hrevipalpa ./ 
M1 ,. ropoda rke dubia / 

r 

Lumbrioerldae 
Lumbrineris 1ut1 y 

L. i:onata I I 
r 
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TWI~ RIVERS 

Cru"tacea 
Ostracoda 

:ipp. 
Urripedia 

Bal anus 
Cumacea 

Cumel la sp. 
Diastylls sp. 
DL"st ylops ls sp. 
Leptonim.a sp. 

Tana1da;ea 
Leptochelia dubia 

lsopoda 
Edotea sublittoralis 
Gnor imosplu:tL· ror.1a o regonense 
Idotea sp. 
Synldotea bicuspldd 
S. pettiboneae 

Amphipoda 
Capre.lidea 

C1pr.~lla gracilior 
Tritella pllim:rna 

Cammarldea 
Accedomoera vagor 
Ampeliaca agassizi 
A. macrocephala 
A. pugetica 
Anonyx laticoxae 
Aoroides colwr.biae 
Argissa hamatipeH 
Atylus l~vldensus 
Eohaustorius washingtonianus 
Cammaropsis thompuoni 
G11ernea sp. A 
Hyale pugettenais 
Ischyrocerus anguipes 
Jassa f alcata 
Lepidept~creum ~p . .\ 
Htlita desdichdda 
Monoculodes zernovi 
Orchestia georgiana 
Orchomene sp. A 
Paraphoxui:: SPF· 
Paramoera "serr"!ta" n.s.p. 
Pnot is brevipes 
Pholis sp. D 
PleusiruP secorrus 
Pontogenela rostrata 
Protomedia sp. A 
SynchelidJum rectipalmum 
S. shoemaker! 
Trlon biocellata 
Westwoodilla caeculB 

4'}0 
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Th' LN Kl \'ERS 

Magelonidae 
~agelana pitelkai 

~aldanidae 

Euclymene dilineata 
"ephtyidae 

Nephtvs caecoides 
N. californiensis 

i>lt.'rt;>idae 

Micronerels nanaimoensih 
Nereis pelagica 
N. procer1 
N. vexillos.-i 
Platynereis 1d1canaliculata 

Onuphidae 
Onuphis iridescens 

Opheliidae 
Annandia brevis 

Orbiniidae 
Naim:rts •mc:inat<l 
Scoloplos sp. 

Owen it dae 
Owenia f siformis 

Paraonidac 
Ariddea sp. 
Paraonella platyhranchl~ 

Phyllodocidae 
[teon•? longa 
E. tuberculata. 
Phyllodoce maculata 

PolvnoidaP-
Arctone vittata 
HarmothDe imbricata 

S igaUon idae 
Pholoe minuta 

Sphaerodoridat> 
Sphaerodoropsis minuta 

Spionidae 
Malco~eros glutneus 
Polyd0ra socialls 
Prionuspio steenstrupi 
P. cirrlfera 
Spio fil1corn1s 
Splophanes bombyx 

Syllidae 
Autolytus sp. 
Exogone gemmtfera 
E. loueri 

Terebel lidae 
sp. 

Pycnogonida 
Nvmphon pi~~llae 
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Decapoda 
Callianassidae sp. (juv.) 
Cancer g>:arilis 
C. oregonensis 
Hippo1y~id~e .sp. (.iuv.) 
Pagaurus beringanus 
P. kennerlyi 
Pinnixa sp. 
Pugettia gracilis 

fnsecta 
Diptera larva spr. 

Phoronida 
Phnronb ij imai 

Bryozoa 
spp. 

TWIN RIVERS 
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Table 8. North Beach Sand (exposed sand intertidal; sand-gravel-cobble 
subt ida 1). Complete list of ,111 bent hie organisms collected spriflA 1976 
thn•ugh winter 1978. Checks indicate tide heights where organism wcs 
fouad. 

Chlorop!1yta 
Bryopsis c0rticulans 
Chaetomorpha californica 
Derbesi.:i n1arina 

I);-> c i l 1 a r lop h v ta 
Pennales spp. 

Phaeophyta 
/.lad.a sp. 
Aga~um cribro6um 
Costaria cost:ita 
Desmarestia aruleata 
D. ligul.:>ta 
Ectocarpales np. 
taminnria saccharin~ 
Pterygophora californica 
SpracE"larfa sp. 
Sytingocterma abyssicola 

Rhodophyta 
Acrochaetium sp. 
Al1,feltla plicata 
Antithamnion def ectum 
A. dendroideum 
A. ltylinii 
Antithsmnionella pacifies 
A. glandulifera 
Bonnemaisonia nootkana 
Botrycladia pseududichotoma 
Botryoglossum farlowlanium 
Calliarthron tuberc1>losum 
Call ithamnfon sp. 
Callophy 1 lis f1 rm.a 
C. flabellul.lta 
C. haenophylld 
C. pinnata 
Ceramium californicum 
C. gardoert 
C. 8tricrum 
C. waRhlnito~lense 

Choreocolax polysiphonlae 
r.onstantinea simplex 
Cr"wr1e profun1ia 
Cryptonemia borealis 
C. obovata 
C. ovalitol la 
Deless~rta decipiens 
Euthora fruticulosa 
Gigartina sp. 
Conimophyllum ekv~tsb~rP,ii 
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NORTH BEACH SA..~D 

GGniolrichum elegans 
Gracilaria verrucosa 
G. sjoestedt ii 
Griffithsia pacifica 
Halosaccion glandifonne 
Halymenia co~cineae 
Herposiphonia grandis 
H. plumula 
Heterosiph0nla densiuscula 
H. japonica 
Hilcenbrandia sp. 
Hollenbergia subulata 
Hymenena smithii 
lridaea sp. 
Laurencia spectabilis 
Lophosiphonia villum 
Membranoptera platyphylla 
Neoagardhiella bailey! 
Nienburgia andersoniana 
Nitophyllum mirabile 
Odonthalia flocossa 
0. kamtschl'.tica 
0. washingtoniensis 
Opuntiella californica 
Petrocelis middendorfii 
Peyssonellia pacifica 
Phycodrys isabelliae 
Pikea robusta 
Platysiphonia clevelandii 
Platythamnion heteromorphum 
P. pectinatum 
P. villosum 
Plocamium cartilagineum 
P. coccineum 
Polyneura latissima 
Polysiphonia hendryi 
P. pac ifica 
P. s-:opulorum 
l'orphyra spp. 
Pterochondria woodii 
Pterosiphonia bipinnata 
P. dendroidea 
P. iardneri 
P. gra~ilis 

P. pacificum 
Ptilota filicina 
Rhodoglossum californicum 
Rhodoptilum plumosum 
Rhodymenia palmata 
R. pertusa 
R. et ipitata 
Sarcodiotheca •urcata 
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NORTH BEACH SAND 

Scagelia occidentale 
Stenogramme interrupta 
Thuretellopsis peggiana 
Trailliella intricata 

Spennatophyta 
Zostera marina 

Cnidaria 
Hydrozoa 

spp. 
Anthozoa 

Anthopleura elegantissima 
Halcampa decemtentaculata 

Platyhelminthes 
Turbellaria 

spp. 
ltaspiella armata 

Nemer tea 
spµ. 

Nematoda 
spp. 

Mollusc!l 
Amphineur!l 

Lepido~ona m~1la ~1; 

Mopalia lfgnosa 
M. Rp. 
Tonicella llneata 

Gastropoda 
Acmaea m1tra 
Aeol ididae sp. 
Alvinia sp. 
Amphissa c0lumbiana 
Calliostoma ligatum 
Calypt raea f aa:: igia,,1 
Cerithiopsts sp. 
Collisella ochracea 
Lacuna variegata 
Laila cockerellii 
Lirularia lirulata 
Littorina acutulata 
L. sitkana 
Hargarities pupillus 
Notoacmea perAona 
Nassarius mendicus 
Natica clllusa 
Odoatomia sp. 
Searlesia dira 

lHvalvia 
Astarte coapacta 
Cardit ventricosa 
Cltnocardium nuttallii 
Creneila decussata 
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NORTH BEACH SAND 
+6' +'!' +O' -)111 -lOm 

Cryptomya c3lifornica ,/ 
Entodesma saxicola • 
Glycymeris subobsoleta v 
Humilaria kennerlyi ! 

r 

Lairnea cistula ./ 
Lucinoma tenuisculpta ' I •' • 
Ma coma sec ta • 
Maco ma spp. . / • 
Mya sp. I I 
Mysella tumida v I i 

Mytilus spp. r 

Protothaca staminea .,l _,/ 

Psephidia lordi I I ,,, 

Semele rubropicta / 
~ 

Tellina spp. .,, I • 
Transennella tantilla " / 
Tresus capax • 
Zirfaea pilsbryi I 

Annelida 
Oligochaeta 

/ I I I spp. ' r • ,, 
Polychaete 

Acrocirridae 
spp. 
Macrochaeta sp. • 

Arenicolidae 
Abarenicola sp. / 
A. claparedi oceanica I 

Capitell idae 
Capitella I i capltata ti •' • y 

Mediomastus ' sp. ~ 

Notomastus lineatus I I y 

Notomastus tenuis I • 
Cirratulidae 

Caulleriella graciiis 
Chaeto:rnne setosa • 
Cirratulus cirratus ' " Cirri for.nia sp. 
Tharyx multifilis .: 

Dorvi lleidat> 
Protodorvi l lea gracilis " EunicidAe 
Eunice valens I 

y 

Fla be 11 igeridae 
Pherusa plumosa ' 

I 

Gl~'ceridae 

Glycera capitata • 
Hemipodus borealis i ./ y 

Goniadidae 
Glycinde armigera J 

" G pie ta t' 
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NORTH Bt::ACH SAND 

Hes ion LC1a.:: 

Hesicnidae sp. A 
Micropodarke dubia 
OphLvJromus pugettensis 

Magelonidae 
~.agelona pitelkai 

Maldanidai! 
Axiothella 111brocincta 
Euclymene sp. 
N · ::omac'1e lumbrlcal ts 
N. pcrsonata 

Ncphtyidae 
Nephtys callforniPnsis 

Nereidae 
Micron~reis nanaimoensis 
Nereis pt:lagica 
N. vexi 1] osa 
Platynereis bicanalicu!ata 

Onu!)hidae 
Onuphis iri<lescens 
Onuphis stigmatis 

Ophel Udae 
Armandia brevis 
Ophelia limarina 

iJrbiniidae 
Naineris uncinata 
Scoloplcs sp. 

Owt!niidae 
Owenla fusiformis 

Paraonidae 
Paraonella platybranchia 

Phy 11 odocidae 
Eteone sp. 
Eulalia bilineata 
Eulalia macroceros 
E. ni&rimaculata 
E. quadrioculata 
E. viridis 
Hesionura coineaui dlfficilis 
Phyllodoce groe~landlca 
P. t:1aculata 

Pilargidae 
Sigambra tentaculata 

Pisionidae 
Pisione sp. 

Polynoidae 
Harmoth· ·.:> imbricata 
H. lunu. ,tta 

Sabellidae 
Chone ecaudata 
Oriopais minuta 
Potamilla intermedia 
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NORTH BEACH SANO 

+6' +2' +o' -Sm -lOm 

Lept ru'>t r&....:a 
Nebalia pugett:.e:1;.is I 

r 

Mysidacea 
A!"chaeomysis grebnitzkii : >' ti r 

Holmes ie lla anomala ti 

Cl'.l'l::ct:& 

Cum~lla Sp. I ./ .. 
Ohstylis sp. I 

' Diastylopsi<;; <>pp. ./ ./ I v 

Lampropidae spp. ,l ./ 
Tanaidace.a 

Leptochelia dubia I I ., • r 

lsop:::ida 
Ca~cianiropsis psaunnophila i 
Cirolan.J i1t1rfordi ./ 

c. vanc''UV'! rer.s is I .,, 

~xosphaeroroa amplicauda ,/ I 
>' 

E. i ~dia I I 
r 

E. rh<:'mburum I ./ 
Cnorimcsphaeroma oregonense 
Ianiropais analoga •' I 

v 
L kincaidl I 
I. triden9 ./ 
ldotea _·ufescens I 
..b':fops is dubia I '( 

J. lobata I y 

J. setosa I 
r 

Janirilata occident ales I 
y 

Limnoria alga rum " Mun11d stephenseni I 
M. ubiqulta r 
Mu'lnagonium waldronense I 
Par<Jnthura elegans v I 
Teet iceps pugettensis I 

tt!Dphipcda 
GammAridea 

A~cedomoera vagor I 

" .. 
Ampelisca cristata I f 

" A. pugl!tica ./ .,1 

Ampithoe simulans I 

" ~ 

Anonyx laticoxae I t' ' 
Ao rides colUUlbiae I r f f 

y 

Atylus levidensis t' 

A. tridens I I 

" Corophium crassicorne I I • 
Eohaustori~q washingtonianus I I 

' 
Ericthonius brasiliensis I 
GammAu'ops is thompsoni I I 
Guernea sp. A I 
Iachyrocerus anguipes I I rl 

Haer a simile I • 
Megaluropus longimerus ,l 
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NORTH BEACH SAND 

+6' +2' +O' -Sm -lOm 

Scalehregmidae 
Scalebregma in flat um I 

y 

Serpulidae 
Cruclgera zygophora I 

>' 
Serpula vermlcularis I 

" Sptrorhis nakamurai I 

" Sigalionidae 
Pholoe minuta • 

Sphaerodoridae 
Spll<!erodoropsis minuta I y 

Spionidae 
Laonic:e cirrata I y 

M-:\locnce10& glutaeus ./ I I I • r 
Polydora hamata " P. PYbidialis .; 
P. sociali s .; I I r 
P. spongicola .; 
Prionospio cirrifera I 

/ ,. 
Prioncspio steenstrupi I .,/ " P:j~Uf.f;" elegans I / .; ' • 
Sco1elepis Sp. A ./ 
Spio cirrifera I 
Spio fi 1 icornis I I 

>' r' 

Spiophanes bomlw" I 

l ./ ~ 

Syllid8e 
Brania bre I • 
Exogone gc I y 

E. lourei I ' I " Pionosylli l 
~phaerosyll, ' 8. I I ! 

t' 

Streptosyl lis 1 .1 t • P<ilpa I .,l •' 
Sy l lis armillaris ,I 
s. heterochaeta r/ 

s. hyalina I 

... 
Trypa:10syl Us g<.!mmipara ; 

r 

TerebelEdae 
Polycirris sp. A 'i ' P. sp. B I 

" r 

Archiannelida 
Po 1 ygord iidae 

Polygordius spp. ./ 
Protodrillidae spp. " Saccorcirridae 

Saccocirrus erotii:us I .. 
Slpuncula 

Golfingia puget.:ensis ; 
r 

Phaecolosoma agaseizii v I 

Crustacea 
Ostracoda 

srp. ,/ 
" Cirripedid. 

Bal anus car 1osus •' 
B. glandula I ' v i 
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NORTH BEACH SAND 

+6' +2' +o' -Sm -lOm 

Melita cal ifornica 
Melita desdichada I j 

y 

Orchestia sp. (juv.) ./ 
Orchomene sp. A I 
Paramoera "serrata" n. sp. ./ 
Paraphoxus spp. t' " I 
P. (.. f. abronius ,.l 

P. spinosus type B I ~ 

Parapleustes pugettensis I 
t' 

Pho tis brevipes I 
Ple•Jsirus secorrus I 

" Pontogeneia iv.anovi I 
of 

P. rostrata I .; 
Protomedeia sp. A ./ 
Synchelidium rectipalmum ./ l 

Caprellid~a 

Caprella aug·.ista ./ 
Caprella gracil ior I ' t' y 

Caprella ca 1 i fornica I 
Metacaprella kennerlyi 
Tritella pilimana I 

Decapoda 
Cnncer oregonensis I 
c. product us ./ 
Crangon alaskensis I • 
c. fransciscorum I 

" c. munitella I 
t' 

Hippolyte clarki I • 
Lebbeus sp. I 

y 

Lophopanopeus bell us I 
y 

Oregonia gracilis • I 
Paguridae sp. (juv.) I I 

II " r' 

Phyllolithodes papillosus 
Pinnixa sp. 
Pugettia graclli• ! 

r 
Insecta 

Diptera larva j I 
r .. 

Bryozoa 
spp. j y' y 

Brachopoda 
Te1ebratalia trans versa ,I 

Echinod~rmata 

Ophiuroidea spp. (juv.) I v 
Hoicthuroid~& 

Lepto3ynapta clarki ./ I 
Mopadia inteI"llledia .. 

Ascidiacea 
Pyur"l haustor / 

459 



Table 9. Kydaka Beach (exposed sand). Complete list of all benthic 
organisms collected spring 1976 through winter 1978. Checks indicate 
tide heights where organism was found. 

+6' +3' +-0. -5m -lOm 

Rl.adophyta 
Anthithamnion defectum 
Choreocolax polysiphoniae 
Leptofauchea pacifica 
Polysiphonia hendryi 
Pterosiphonia bipinnata 
P. gracilis 

Cnidaria 
Hydrozoa spp. 
Anthozoa spp. 

Nemertea spp. 
Nematoda spp. 
Mollusca 

Gastropoda 
Aglaj a diomt>dea 
Amphissa col i.mbiana 
Calliostoma sp. 
Lacuna variegata 
Nassarius rendicus 
Odostomia sp. 
Trichotropsis cancellata 

Bivalvia 
Clinocardium nuttallii 
Hiatella ar~tica 
Lucinoma tenuisculpta 
Macoma sp. 
Mysella tumida 
Semele rubropicta 
Solen sicarius 
Tellina sp. 
Trans~wla tantilla 

Annelida 
Ollgochaeta s~~. 
Polychaeta 

Capitellidae 
Capitella capitata 
Decamastus gracilis 
Mediom.astus sp. 
Notomastus lineat.us 

Chryaoptellid~e spp. 
Cirratulldae 

Chaetozone setosa 
Tharyx sp. 

Flabell igeridae 
Pherusa plumosa 

Glyceridae 
Clycer~ capitata 
Hemipodus bocealis 
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KYDAKA BEACH 

Goniadidae 
Glycinde picta 

Hesionidae 
Micropodarke dubid 

Lurnbrineridae 
Lumbrin<:?ris sp. 

Magelonidae 
Magelona pite:kai 

Maldanidde 
Axiothella rubrccincta 
Euclymene sp. 
~icomache person6ta 

Nc:phtyidae 
Nephtys caeca 
N. ca~coides 

N. californiensis 
Nereidae 

Nereis procPra 
Platyneceis hicanaliculata 

Onuphidae 
Onuphis elegans 
0. iridescer.3 
0. stigmat is 

Opreliidae 
Annandia b.revis 

Ort>iniidae 
~aineris uncinata 
Sr:oloplos sp. 

o-.,,en i idae 
Owenia fusiformis 

Paraonidae 
Paraonella platybranchia 

Pectinarildae 
Pectinaria granul~ta 

Phy llodocidae 
Eteonc longn 
Eulalia viridis 
Phyllodoce castan-:>f! 
P. groenlandica 
P. maculata 
F. multiseriata 
P. sp. A 

Polynoidae 
Eunoe senta 
Harmothoe imbricata 

Sabellidae 
EudistyliB vanc~uv~rl 
Schiz.obrauchia insignis 

Sigalionidae 
Pholoe minuta 
Thalenessa spi~os& 
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KY DAKA BEACH 

+(;I 

Spionidae 
Laonice cirratus 
Malacoce.os glutaeus 
Polydora caulleryi 
P. socialis 
P. sp. A 
Prionospio cirrifera 
P. steenstrL .• 
Pygosplo e]egans 
Scolelepis squ~mata 
Spio !"iJic:ornis 
3piophanes bombyx 

Syllidae 
Eitogont> gemmifera 
E. lourei 
Sphaerosyllis pirifera 
:-)t reptos) 1. lis lat ipalpa 
Syllis sp. 

Te re be 11 idae 
Thelepus sp. 

f'ipunrula spp. 
hiapu1 ida 

Priap11} us Llrndatus 
Crustacea 

Ost ntcoda spp. 
Leptostraca 

Nebalia pugettensis 
Mysid;icea 

Arch3eomysis grebnitzkii 
Cumacea 

Cumella vulgaris 
DiastyUs sp. 
Diast:ylopsis sp. 
Lampropidae app. 
Leptocuma ap 

Tanaidace~ 

Anatanais normani 
Leptochella dubia 

lsopoda 
Cirolana vancouverensis 
Cyanthura munda 

t/ 

Edot:ea sublittoralis 
Gnorimospha~roma oregonense • 
Idot:ea wosnesenskii 
Lilllnoria algarum 
Munna 8tephensen1 
Paranthura elegans 
Synidot:ea bicuepida 
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KYDAKA BEACH 

Amphipoda 

Decapoda 

lnsecta 

Phoronida 

Ampelisca agassizi 
A. macrocephala 
Ampithoe humeralis 
Aoroides columbiae 
Atylus levidensus 
A. tridens 
Caprella laeviusc11la 
Dulichia sp. A 
Zohaustorlus sp. b 
r. washingtonia~us 
Ericthonius brasiliensis 
Hippomed011 sp. A 
Ischyrocerrs anguipes 
Lepidepecreum sp. A 
Megaluropus longimerus 
Melita desdichada 
Monoculodes sph1ipe5 
Najna consiliorum 
Orcbestoidea pogettensis 
Orchome~c sp. A 
Paraphoxus epistomus 
P. milleri 
P. vigitegus 
P. spp. 
Parapleustes spp. 
Photis brevipes 
P. sp. A 
Pleustes depressa 
Pontogeneia rostra~a 
Protomedeia sp. A 
P. sp. B 
Synchelid1um shoemakeri 
Tiron biocellata 
TritelJa pilimana 
Westwoodilla caccula 

Cancer oregonensis 
Call ianassidae sp. (juv.) 
Pagurtdae sp. (juv.) 
rinnotheridae sp. (juv.) 
Pugettia gracilia 

Dipter2 larvae 

Phoronopsis harmeri 
Bryoz:oa spp. 
Echinodermata 

Ophiuroldea sp. (juv.) 
Echinoidea 

Dendraster excentricue 
Kolothuroidea 

Leptosynapta clarki 

461 

+6' 

I ., 

; 

+3' 

I • 

+O' -5m 

./ 

-lOm 

I 
y 

I • 
v' 

/ 

/ • 

I 

• 

.. 

, 
v 

/ 

i .. 



Table 10. Jamestown (protected sand). Complete list of all benthic 
organisms collected spring 1976 through winter 1978. Checks indicate 
tide heights where organism was found. 

Chlorophyta 
Chaetomorpha californica 
Cladophora pygmaea 
Endocladia viridis 
Enteromorpha intestinalis 
E. linza 
E. prolifera 
Monostroma sp. 
Ulva taeniata 
U. spp. 
Urnspnra sp. 

Bad 11 ar iophyt a 
Pennales spp. 

Phaeophyta 
CymatherP triplicata 
Desmarestia sp. 
Ectocarpus ~p. 
Laruinaria saccharina 
Ralfsia sr. 
Stlctyosiphon tortilis 
Syringoderma abvssicola 

Rhodophyta 
Antith&mnion glandulifera 
Asterocolax gardneri 
Bangia tenufs 
Cnllithamnion/Pleonosporiurn 
CalJophyllis flabellulata 
c. haenophylla 
c. marginata 
Ceramium californlcum 
C. eatorianum 
C. washingtonienSE' 
Choreocolax polyelphonlae 
Delessericeae spp. 
Euthora fruticulosa 
Fauchea laciniata 
Goniotrichum alsidii 
Gracllarla sjoestedtii 
c;. verrucosa 
Gymnogongrus leptophyllus 
Halymenla californica 
H~rposlphonia grandis 
Hyme'lenJJ sp. 
H. flabelligna 
r ridaea 8p. 
Membranoptera platyphylla 
Neogradhiella bailey! 
Neopt.lota asplenoidee 
Ni tophyllum ap. 
Peyssonellia pacifica 
Platyt~amnion heteromorphuD 
P. pectinatum 
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Platythamnion reversum 
P. villosum 
Plocamium coccineum 
P. tenue 
Polyneura latissima 
Polysiphonia hendryi 
P. paci f ica 
Porphyra sp. 
Pterosiphonia bipinnata 
P. dendroidea 
Rhodoglossum roseum 
Rhodoptilum plumosum 
Rhodymenia ?almata 
Seagelia occidentale 
Stenograaue interrupta 

Spermatophyta 
Zostera marina 

Porifera 
spp. 

Cnidaria 
Hydrozoa 

spp. 
Coryne sp. 

Anthozoa 
spp. 
Halcampa decententaculata 

Platyhelmlnthes 
Turbellaria spp. 

Nemertea 
spp. 
Paranemertes peregrina 

N~matoda 

spp. 
Mollusca 

Amphineura 
Mo pa lie;. lignosa 
Tonicella sp. 

G~stropoda 

Aeolididae 
sp. 

Aglaja dio~edia 
Alvinia sp. 
Amphissa columbiana 
BittiUl'll eschricht1i 
Boreotrophon orr us 
Caiyptrae~ faar1b_ata 
Cer it hiopshi sp. 
Collisella ochracea 
Lacuna variegata 
Margarites pupillus 
N3ssarius mendicus 
Natica clausa 

J A.."'!ESTOWN 
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Odostomia sp. 
Oenopota tabulata 
Polinices pallidus 
Thais sp. 
Trichotropis cancellata 
Turboni lla sp. 

Bivalvia 
Cardita ventricosa 
Chlamys hastata 
Clinocardium nuttallii 
Crenella decussata 
Cryptomya californica 
Lucinoma tenuisculpta 
Lyscnla californica 
Macoma bE!lthlca 
M. crassula 
M. inqu:tnata 
M. nasuta 
Modiolus rectus 
Musculus discors 
MyH arenaria 
My~el la tumida 
Mytilus edul is 
Nuculana hamata 
Nuculana minuta 
Nucula tenuis 
Protothaca staminea 
Psephidia lordi 
Solen sicarius 
Tellina sp. 
Trachycardium sp. 
Transennella tantilla 
Tresus capax 
Yoldia sp. 

Annelida 
Oligochaeta spp. 
Atchiannel i '.1 

Polygordiidae 
Polygordius sp. 

Polychaeta 
Ampharet id.Je 

Ampharete arctica 
Apistobranchidae 

Apistobranchus sp. 
Arenicol idae 

Branchiomaldane vincent1 
Capitellidee 

Cap1t.•l la cai ltata 
Medio11.Bstu111 sp. 
Notomastus lineatus 
N. tenuis 
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JAMESTOWN 

Chaetopt ·~r ida~ 
Phylloch~~t~pterus prolifica 
Spiochaetopterus costarum 

Cirratulidae 
Chaetozone tietosa 
Cirratulus cirratus 
Tharyx mu]tlfilis 

Dorvilleidae 
Dorville:\ rudolphi 
Protodorvillea gracilis 

EunL~oidea 

Sp. 
Glyceridae 

Glycera americana 
G. capitata 
G. tesselata 
Hemipodus borealis 

Goniadidae 
Glycinde picta 
Goniada maculata 

Hesionidat' 
Heslonid sp. A 
Gyptis brev •alpa 
Micropoderk~ dubia 
Ophiodro~ > pugettensis 

Lumbrineridae 
Lumbrb ris inf lata 

~aldanidae 

Axir :lla rubrocincta 
Euc 1ene de l ineata 
N l ,·,1mache personat a 

Nephty' •t' 

,1htys caeca 
caecoides 

N. californi~nsis 

N. ciliata 
~, cidae 

Nereis paucidentata 
N. pelagicg 
N. procera 
N. vexil losa 
Platynereis bicanaliculata 

Onuphidae 
Onuphia iridescens 
O. st igmat is 

Ophel iidae 
Ammotrypane aulogaster 
Armandia brevls 
Travisia for~esii 
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Orbiniidae 
Naineris dendrit: ica • 
N. quadricuspida ' .,. 
N. uncinata I 

>' 

Scoloplos spp. I I I .,, •' • • 
Oweniidae 

Owenia fusiformis " .,, r' 

Paraonidae 
Aricidea sp. I • " y 

Paraonella platybranchia I 
v 

I'ectinariidae 
Pectinaria granulata I 

" Phyl lodocidae 
Ete.::ne longa ~/ r' y 

E. tuberculata I ./ 
Eulalia billneata ./ 
E. nigramaculata ! • 
E. sangulnea ,' I / • y 

Phyllodocc groenlandica I • 
P. maculata I 

r • 
p. sp. A i 

r 

f'olynoidae 
Eunoe sp. I 

' f 

Harmothoe imbricata i i 

" v • " H. lunulata I .; 
Sabellidae 

Ch one ecaudata I 

" c. gracilis I 

" Euchone anal is I 

" Eu ti is t y lia vancouverl ' • " Laonome sp. .,, 
Potamilh intermedia .. 
P. myriops 
Sabella a.edia '( ./ 
Sabellastarte sp. i 

" Scalebregmidae 
Scalebregm.a 1nflat:.. r' ./ 

Serpulldae 
Sp t rorbis sp. / 

Sigalionidae 
Pholoe minuta l ./ 

Sphaerodor1dae 
SphaerodoropA1s tninuta I I 

r " Splonidae 
Laonlce cirrata I 

r' 

Malacocerus R1Ut41!U8 
! I I • r' i " Polydora sp. A .. 

P. kempi japonica ,/ 

P. quadrllobata I I I • 
P. social ta I I . 
Prton.~fllpio cirr1t'!ra ,/ I I 

r' ' P, +'nRtrupi I ,/ t' •" 
Pv, •' leganll!I 

I I 

t' " 
'•h8 
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Scolelepis sp. c I y 

Spio f il icornis I I ./ i v • 
Spiophanes berkeleyorum ./ • 
<" bombyx I I 
. J. v • 

Syllidae 
Brania brevipharyngea I 

" Exogone gemmifera ./ • 
E. lourei I v v· ' v 
Pionosyllis uraga •' 
Sphaerosyllis brandhor9ti " 

I ./ 
s. pirifen~ 

I ./ • • 
Streptosylli~; latipalpa ./ I 

v 

Syllides longocirrata / / • • 
Syllis alternata • 

Terebellidae 
Eupolymnia heterobranchia I 

" •' 
Neoamphi trite I sp. ,, 
N!colea zostericola i I • • 
Pista brevibranchiata • 
P. cristata ./ 
Polycirrus sp. A I • . 
Proclca graffi • 
Thelepus crispus / 

Hirudinea sp. 
Sipunculida 

Golf ingia pug~ttensh: • ./ 
Phascolosoma agass iz i1 / "/ 

Priapulida 
Priapulus caudatus • 

Cru&tacea 
Ostracoda 

spp. I / 

" • y 

LepLostraca 
Nebalia pugettensis I 

r 
Mysidacea 

Acanthomysis sculpt a 
Archaeomysis grebnit~ki i • 

Cum:.cea 
Cumella vulgari!i ~f ./ I y " r 

Dy1u>tylis sp. ./ 
Dyastylopsis I I Sp. r r 
E1Jdore l la i ./ I sp. r r 

Eudorellopeis sp. I • 
Lampropidae I spp. • r 

Lamp rope sp. / 
Leptocuma sp. .; 
Leptostylh Sp. I • 

Tanaidacea 
Leptochelia dubia I I ' I 

y • 
469 



JAMESTOWN 

Isopoda 
Dynamenella sheareri 
Exosphaeroma amplicauda 
E. media 
E. rho:nburum 
Gr.orimosphaeroma oregonenese 
!dot~a sp. (juv ) 
Jaeropsis dubia 
Munna sp. 
Munnogonium waldronense 
Paranthura elegans 
Phyllodurus ~bdominalis 
Synidot~a bicuspida 

Amphipoda 
Amµ~lisca agassizl 
A. crist Jt.a 
A. pugetica 
Ampithoe lacert0sa 
Anisogammarus cnnfervicolus 
A. pugt>ttensi~ 

Anonyx laticoxae 
Aoroides columbiae 
Argissa hamatlpes 
Atylus colling! 
A. tridens 
Byblis veleronis 
Calliopiella pratti 
Caprella laeviuscula 
Corophium acherusicum 
C. crassicorne 
C. salmonis 
Guernea sp. A 
Hippomedon sp. A 
Ischyrocer~s anguipes 
Lepidepecreum sp. A 
Meli ta dent a ta 
Orchomene sp. A 
Paraphoxus cognatu8 
P. robustus 
P. similis 
P. spinosus 
P. spinosus type A 
P. spinosus/obtusider.s 
P. tridentatus 
Parapleustes sp. 
Photis brevipes 
P. 8fL D 
Pleusirus s~corrus 

+6' 

, 
r 

cf. Podoceropa1s inaequistylls 
Pontogeneia cf. ivanovi 
Pontogeneia cf. rostrata 
P. sp. D 
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JAMESTOWN 

Protomedeia sp. A 
Stenothoides beringiensis 
Synchelidium rectipalmum 
S. shoemaker! 
Tiron biocellat4 
Trltella pilimana 
Westwoodilla caecula 

Decapoda 

Insecta 

Phorc•nida 

Bryozoa 

Argis dentata 
Cancer gracilis 
Crangon franciscorum 
C. munitella 
C. nigricauda 
Heptacarpus stimpsoni 
H. tenuissimus 
0regonia gracilis 
Pagurus beringanus 
Pinnixa littoralis 
Pugettia gracilis 
P. producta 
Scleroplax granulata 
Spirontocaris prionota 
Telemessu3 c~eiragonus 
Upogebia pugettensis 

Dipteran larvae 
Dolichopodidae spp. 

Phoronis ijimai 
Phoronopsis harmeri 

!lpp. 
Echinodermata 

Holothuroidea 
Cucumaria sp. 

+6' 

Eupentacta pseudoquinquesemita 
Leptosynapta clarki 
Molpadia int~rmedia 

OiJhluroUea 
opp. 
Amphiodia urtica 
Amphipholus squamata 
Ci ampt.ioda periercta 
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PHYSICAL PARAMETERS 
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Table 2. Sediment Type by Study Area - Tide Height 

Study Area 

Ton~ue Point 

Pill.n Point 

North Beach Cobble 

Morse Creek 

Beck.~tt Point 

D1.mgeness Spit 

hrin Rivers 

North Beach Sand 

Kydaka Beach 

jamcstown 

Tide 
Height 

rock 

rock 

+6' 

cobble/sand 
gravel 

c0bble/sand­
gravel 

sand-gravel 

sand-grav-:::1 

sand-i.sravel 

fine-mt-cl ~anri 

fine-coars€' 
saPd 

sand-gravel 

+J' 

rock 

rock 

cub bl f:i ::.anc1 

cot I sand 

sa;1d-gravel 

s3nd-gravel 

sand-grave:. 

fine-med sand 

f int:-c0a rsl' 
sand 

fine sand 

-t I ) 

+0' 

rock 

rock 

c0bble/c.and 

cot>ble/sand 

f; ·e-med sand 

s;ind-gravel 

i.i.nd-gravel 

(+2.) 

fine-med sand 

c. ,_ 1n2-coars: 
sand 

(+1.4') 
!'led sand 

- 5rn 

rock 

fine-med sand 

cobble/grdvel 

fin<;.'.-med sand 

gravel 

ccbble/sand­
gravei 

f i11e-m<'.i sand 

fine-coilrse 
sand 

-JOm 

rock 

fint:-rnt-d sa'ld 

cob!:: le/gravel 

fine-med sand 

s.:md-graveJ 

fine sar.d-silt 

cobble/sand­
gravt-l 

fine-med ,.:and 

f i ne-coarst' 
sand 
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