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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.



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 (+0') 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. +0') to 1 (Dungeness Spit +6'); diversity 3.24
(North Beach Cobble +0') to 0.17 (Dungeness Spit +6'); density 56,874 /m?
(Jamestown +6') to 44/m2 (Twin Rivers +6'); biomass 11,375 g/m2 (Pillar
Pt. +0') 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 communities 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 o0il transport with the
replacement of overland pipeline tramnsport 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
0il 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
communities, 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 (0il
on Puget Sound, 1972).

To respond to this oil pollution threat, in 1974 the Washington State
Department of Ecology initiated field work for their 0il 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 détermination 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 communities 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 involve activities
quite unrelated to oil pollution, eg. damage from other pollutants,
tideland utilization, siting studies--informed coastal zone management.



SECTION II
CONCLUSIONS

With the completion of this two year program of sampling along
Washington's coast of the Strait of Juan de Fueca, 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 infaunal 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 communities 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. Communities 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 +0') to 1 (Dungeness Spit +6'); diversity from 3.24 (North Beach
Cobble +0') to 0.17 (Dungeness Spit +6'); density 56,874 /m? (Jamestown
+6') to 44 /m2 (Twin Rivers +6'); biomass 11,375 g/mi (Pillar Point +0')
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 specles 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.

Number of Life Span/
Macro-Species Recruitment Rates
Increasing Habitat/Study Areas in Community of Dominants
Damage/
Increasing Gravel - Dungeness Spit
Recovery Twin Rivers few to 10's <<1 yr.
Time .
Sand - Kydaka Beach
North Beach Sand 10's to 20's <1 yr. to 1 yr.
Mud - Jamestown
Mixed - Beckett Point 50 to 100 1 yr. to
several years
Cobble - North Beach
Morse Creek
100's several yrs.
$ Rock - Pillar Point to decades

Tongue Point

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.




SECTION TIITI

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.

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.

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.

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.

Additional regional taxonomic work is desperately needed on a
number of important groups: gammarid amphipods, oligochaetes,
free-1iving 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 community change or a potential

change caused by pollution.



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 1s undergoing constant change. Without recourse to the
original samples no use can be made of current taxonomic informa-
tion.



SECTION IV

METHODS AND MATERTALS

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 +0') and two in the subtidal
(-5m, -10m). 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 m?
quadrats, each consisting of five 0.01 m2 subsection scrapes and
the residual 0.2 m scrape.

Cobble - intertidal (North Beach and Morse Creek) Four 0.25 m2
quadrats, each consisting of five 0.0l m2 subsection scrapes,
the residual 0.2 m2 scrape, and the under-cobble 0.05 m? x 15 cm
sediment core fixed and dead-sieved through 1 mm mesh; four
0.25 m2 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.




TABLE 1. LISTING OF STUDY ARFA NAMES, LOCATIONS (COORDINATES), AND
INTERTIDAL 1977-78 SAMPLING DATES

Study Area- Intertidal
(intertidal habitat type) Location Sampling Dates
1 Kydaka Point - 124° 22" 20" W Apr., Jun.,
(exposed sand) 48° 16" 14" N Oct., Feb.
2 Pillar Point - 1247 06' 03" W Ma
exposed roc
( d rock) 48° 12' 51" N y
3 Twin Rivers =~ 123°  56' 57" W Ma
(exposed gravel) 48° 09 55" N y
4 Tongue Point - 1232 41" 42" W May, Jun.,
(exposed rock) 48 09' 57" N Oct., Jan.
5 Morse Creek - 123° 20" 48" W May, Jul.,
(exposed cobble) 48° 07’ 09" N Nov., Feb.
6 Dungeness Spit - 48° 08’ 47" N May, Jul.,
(exposed gravel) 123° 11! 12" W Nov., Jan.
7 Jamestown - 48° 07' 51" N Apr., Jun.,
(protected sand) 123° 05’ 11" v Oct., Jan.
8 Beckett Point - 48° 04" 37 N Apr., Jul.,
(protected gravel/sand) 122° 52" 56" W Oct., Jan.
9 North Beach - 482 08' 36" N A
(exposed cobble) 122° 46" 59" W pr.
10 North Beach - 482 08' 35" N May, Jul.,
(exposed sand) 122 46' 51" W Nov., Jan.

Protected Sand and Mixed - intertidal (Jamestown and Beckett Point):
Two quadrats, each 0.05 m“ x 15 cm deep, divided into 0.025m2 x
15 cm cores, fixed and dead-sieved through 1 mm mesh; two 0.25 m
X 30 cm deep cores live-sieved through 12.5 mm 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 mZ 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 minimum.

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 Informationm Service. All study
data are available through the E.D.I.S.

A variety of data analyses 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 comparisonms.

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

10



found is a useful figure which summarizes 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' =) 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 community 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. 1In order to
combine plants (biomass) and animals (individuals) into a single H', plant
biomass was converted to individuals (0.1 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 community 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 P . ~-P

=1 X,1 y,il
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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 -5m Morse
Creek and -10m 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 m? 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 m2), and
total biomass (per 1 m?2) 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 m? and species by species the
value was selected for the table which would give the best measure of the
true value in the quadrat. In general for small organisms the 0.01 m
normalized value was taken, while for large organisms the 0.2 m? normalized
value was used. Cobble infaunal 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 m? 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 mZ 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 tables give number of replicates, means, and
standard deviations in the sampled quadrat size; e.g., 0.05 mZ 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 m? x 15 cm deep). In Appendix I
tables v 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.

14



Tongue 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 pygmaeus
between winter 1977 and spring 1977 (5200 to 68,770 / 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 Musculus recruitment dominates the seasonal
changes in diversity, total number, and biomass. Although species richness
decreased from spring to summer (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 Table 18 for all similarity values.)

Table 2b gives the abridged results for Tongue 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 (Collisella, Notoacmea, and Onchidella)
and the carnivorous Thais and Leptasterias--and small organisms which
inhabited the structure they provided--nematodes, polychaetes, oligochaetes,
tanaids, isopods, amphipods, insect larvae, and the small Cucumaria. 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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Table ?a. Tongue Point (rock) dominant benthic organisms from the high (+6) intertidal zone
collected spring 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
# wt # wt # wt # wt
Phaeophyta
Alaria ' ' 17.0 0 0 <10.0
SppP.
Rhodophyta
Endocladia 130.0 60.0 10.0 10.0
muricata
Gigartina 217.5 96.5 23.5 1.5
papillata :
Halosaccion 23.5 84.5 4.5 0.5
glandiform
Iridaea 17.5 302.5 - 63.0 2.0
sSpp.
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
digitalis
C. 130.0 40.0 210.0 5.0 180.0 3.5 70.0 0.5
strigatella
Littorina 520.0 10.0 2650.0 50.0 750.0 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

8pPP.
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Crustacea
Cirripedia
Balanus
SpP.
Chthamalus
dalli

Tanaidacea
Pancolus

californiensis

Isopoda
Dynamenella
sheareri

Awphipoda
Cammaridea
Spp-
Insecta
Dipteran
larvae spp.
Species Richness
1
Diversity, H

Total Number

Total Biomass (g)

Table 2a., (cont.)

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
5%6.0 70.5 16790.0 641.% 4620.0 144.0 S480,.0 415.0
3980.0 70.0 4310.0 70.0 2270.0 50.0 3610 60.0
2090.0 «<10.0 420.0 «<10.0 510.0 <10.0 250.0 <10.0
3680,0 10.0 670.0 <10.0 3590.0 40.0 1990,0 <10.0
320.0 10.0 330.0 50.0 370.0 10.0 490 £ 10.0
390.0 (20.0 330.0 <10.0 360.0 «<30.0 150.0 <10.0
79 66 56 L4
1.50 2,79 2.75 2.4
89,216 29,800 14,880 13,220
3,466 1,619 446 374



Table ?b, Tongue Point (rock) dominant benthic organisms from the mid (+33 intertidal zone,
‘ collected spring 1977 through winter 1978, expressed as number and/or biomass (g)
per m“.

81

Phaeophyta
Alaria

Spp.

Rhodophyta
Bossiella
plumosa
Corallina
vancouveriensis
Halosaccion
glandiforme

Cnidaria
Anthozoa
Anthopleura

elegantissima

Nematoda spp.

Mollusca
Amphineura
Cyanoplax
dentiens

Gastropoda
Barleeia
haliotiphila
Collisella
pelta

Notoacmaea
scutum

Spr 77
# wt

For complete data set see Appendix 1.

Sum 77

{## wt

Fall 77
# wt

Win 78
# wt

1173.5

140.0
970.0

6.0

30.0 <10.0

1460.0 <10.0

30.0 < 10.0

1500.0 €10.0
230.0 100.0

0

899.5

120.0
1050.0

55.0

30.0 <10.0

3720.0 <10.0

50.0 0.5

0

10.0 10.0

10.0 <10.0

1208.0

220.0
1060.0

969.5

270.0 40.0

1300.0 <10.0

160.0 10,0

4250.0 <10,0

20.0 91.5

0

617.5

90.0
250.0

227.5

340.0 50.0

270.0 <10.0

50.0 <10.0

4360,0 <10.,0

40.0 30.0

70.0 4.5
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Mollusca (cont.)

Gastropoda
Onchidella
borealis
Thais

SPP-

Bivalvia
Musculus

pygmaeus
Mytilus

SpP.

Annelida
Polychaeta
Syllidae

SpP.

Oligochaeta

Spp.-

Crustacea
Cirripedia
-Balanus

Spp.

Tanaidacea
-Anatanais
normani :

Pancolus

californiensis

Isopoda

Dynamenella

gheareri

Table 2b. (cont.)

Spr 77 Sum 77 Fall 77 Win 78

# wt # wt # wt # wt

0 0 370.0 190.0 220.0 <10.0
0 50.0 5.0 20.0 <20.0 20.0 <20.0
'1810.0 <10.0 48380.0 160.0 300.0 10.0 1080.0 <10.0
270.0 3.0 15.0 6.0 200 61.0 80.0 1.0
3110.0 <40.0 2360.0<20.0 6840.0 <30.0 1490.0 <20.0
1480.0 <10.0 6310.0<10.0 2200 <10.0 590.0 <10.0
440.0 30.0 2400.0 20.0 480.0 30.0 810.0 590.0
270.0 <€10.0 3320.0 <10.0 2490.0 <10.0 80.0 <10.0
640.0 <10.0 1090.0 <10.0 2260.0 <10.0 770.0 <10.0
4970.0 10.0 4050.0 10.0 880.0 <10.0 2000.0 <10.0



0¢

Mollusca (cewt.)

1sopoda
Idotea

SPP.

Amphipoda
Gammaridea
- spp.
Decapoda
Pagurus

hirsutiusculus

Insecta
Dipteran
larvae spp.

Echinodermata
Asteroidea

Leptasterias

hexactis

Holothuroidea
Cucumaria

pseudocurata

Species Richness

Diversity, H'1

Total Number

Total Biomass (g)

Table 2b. (cont.)

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
27.5 1.0 20.0 6.5 54.0 8.0 19.0 2.0
2390.0 3.0 5800.0 30.0 11250.0 70.0 2780.0 30.0
20.0 1.0 10.0 £10.0 40.0 1.0 0
1260.0 <10.0 5410.0 <10.0 410.0 <10.0 200.0 <20.0
10.0 <10.0 50.0 <10.0 20.0 <10.0 0

7120.0 150.0

114
3.15
30,750.0

2984.5

6520.0 170.0

136
2.79
97,740.0

3711.5

3150.0 140.0

126
3.08
45,071.5

4807.0

1250.0 50.0

97
3.14
20,500.5

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 +0'. 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 B. nubilis. TImportant 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 SEirorbis). 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 - 10m 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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Table 2c. Tongue Point (rock) dominant benthic orgaaisms from the low (+03 intertidal zone,
collected spring 1977 through summer 1977, expressed as number and/or biomass (g)

per m . For complete data set see Appendix I.
Spring 1977 Summer 1977
# wt # wt
Phaeophyta
Alaria 3773.5 3104.0
sSpp.
Hedophyllum 343.5 60.0
sessile
Rhodophyta
Bossiella 580.0 10.0
plumosa
Iridaea 204 .0 26.0
cordata
Odonthalia 50.0 30.0
flocossa
Spermatophyta
Phyllospadix 927.0 £359.5
scouleri
Nema toda 700.0 £10.0 2030.,0 <10.0
SppP.
Mollusca
Amphineura
Katharina 6.5 <0.5 20.0 140.0
tunicata
Tonicella 10.0 22.5 30.0 4.0
lineata
Gastropoda
Lacuna 20.0 <£10.0 90.0 <10.0
variegata
Velutina 0 30.0 <10.0

laevigata
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Mollusca (cont.)
Bivalvia
Hiatella
arctica

Annelida
Polychaeta
Capitellidae
Capitella
capitata

Cirratulidae
Cirratulus
cirratus

Nereidae
Nereis
sSpp.

Sabellidae
spp.

Syllidae -
‘sSpp.

Terebellidae
SpPP.

Oligochaeta
- spp.

Crustacea -
‘Cirripedia -
Balanus
cariosus
B. s

nubilus

Table 2c¢. (cont.)

Spring 1977 Summer 1977
wt # wt
50.0 10.0 20.0 <10.0
50.0 <10.0 1100.0 10.0
280.0 v 40.0 €10.0

420.0  <10.0
620.0 < 80.0
1510.0 < 70.0
1060.0 v

190.0 £10.0

80.0 203.0

40.0 - 130.5

590.0 <30.0
1660.0 (S0.0
2500.0 <70.0
1600.0 <30.0

2830.0 <« 10.0

210.0 159.5
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Crustacea (cont.)
Tanaidacea
Anatanais
normani

Isopoda
Limnoria
algarum

Amphipoda
Gammaridea
SpP.

Decapoda
Cancer
oregonensis
Oedfipgnathus
inermis
Pugettia
gracilis

Echinodermata
Asteroidea
Leptasterias
hexactis
Species Richness
1
Diversity, H

Total Number

Total Biomass (g)

Table 2c. (cont.)

Spring 1977 Summer 1977
# wt # wt
300.0 <10.0 780.0 <10.0
90.0 £10.0 80.0 <10.0
1320.0 <10.0 3600.0 20.0
10.0 10.0 10.0 40.0
20.0 40.0 0
170.0 10.0 670.0 20.0
10.0 <10.0 10.0 <10.0
180 175
2.33 2.17
10,470.0 28,279.5
6,506.0 8,229.8
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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,
complete data set see Appendix I.

-5m -10m

Phaeophyta
Desmarestia 10.8 17.2
viridis

Rhodophyta
Calliarthron 4487 .2 6.8
tuberculosum

Mollusca
Amphineura

Tonicella 154 .8 59.2 49,2 33.6
lineata

Castropoda
Acmaea 7.2 2.0 5.2 1.6
‘mitra
Amphissa 315.2 13.6 7.2 1.2
columbiana
Calliostoma 524 .0 117.2 2.0 0.0
ligatum
Calyptraea 0 2.0 0.4
fastigiata
" Fusitriton 0 1.2 86.4
oregonensis
Cranulina 540.0 4.0 0
margaritula
Lirularia 159.2 1.2 0
lirulata
Margarites 228.0 20.0 0
pupillus
Ocenebra 53.2 7.6 0
lurida :

For
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Table

2d. (cont.)
-5 m

#

wt

~10 m

wt

Annelida
Polychaeta
Nereidae
Nereis
spp.
Platynereis
bicanaliculata

Serpulidae
Spirorbis

spp-

Crustacea
Isopoda
Ianiropsis
sSpp.
Munna

SPP.

Amphipoda
Gammaridea
spp.
Decapoda
Cancer
oregonensis
Paguridae
Spp.
Pupettia
gracilis

Echinodermata
Echinoidea
Strongylocentrotus
droebachiensis

160.8

2153.2

63.2

377.2

265.2

9348.0

28.0
429,2

960.0

25.2

<0.4

<0.4

0.4

0.0

6.0

12,8

18.4
15.6

38.0

1116.0

7.2

62.0

2.0

7.2

120.0

4.0

16.0

<0.,4

(0,4

<0.4

0.4

£0.4

701,2
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Table 2d.

Echinodermata
Echinoidea
Strongylocentrotus
franciscanus

Species Richness
Species Diversity; nl
Total'Number

Total Biomass (g)

(cont.)
-5m =10 m
# wt # wt
9.2 2786.4 5.2 1723.2
209 ) 94
1.45 3.00
18,634 834
9,160 : 2,988



Pillar Point (rock, intertidal; sand, subtidal)

The intertidal at Pillar Point from +0' 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 +0' 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 -10m. 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 over 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 +0' 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 community
change.
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Table 3a. Pillar Point (rock) dominant benthic organisms from the high (+63 intertidal zone,

collected gpring 1977, expressed as number and/or biomass(g) per m2, For complete
data set see Appendix I. ‘

# wt
Rhodophyta
Gigartina 10.0
papillata
Mollusca
Collisella 120.0 41,0
digitalis ‘
Littorina 210.0 0.5
scutulata
L. 1090.0 20.0
sitkana
Crustacea
Cirripedia
Balanus 1770.0 70.0
glandula
Chthamalus 7460 .0 190.0
dalli
1sopoda
Idotea 31.5 2.0
‘montereyensis '
Awphipoda
Gammaridea . 70.0 <10.0
Spp.
Insecta
Diptera 170.0 <1C.0

larvae spp.
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Species Richness
Diversity, Hl
Total Number

Total Biomass

Table 3a., (cont.)

#t wt

42
1.85
11,620

480
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Table 3b. Pillar Point (rock) dominant benthic organisms from the mid(+3§ intfrtidal Zone,

collected spring 1977, expressed as number and/or biomass (g) per m“. For complete
data set see Appendix I.

# wt
Phaeophyta
Alaria 2131.0
sp. '
Hedophyllum 1432.0
sessile
Rhodophyta :
Corallina 20.0
vancouveriensis
Gigartina o 33.0
papillata
Halosaccion 10.0
glandiforme C
Iridaea 784.0
cordata
Odonthalia 220.0
floccosa
Nemertea 150.0 10.0
SPp.
Nematoda 980.0 10.0
8PP.. : ‘
Mollusca
Amphineura
Cyanoplax 1.5 £0.5
dentiens
Katharina 19.0 298.0

tunicata
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Mollusca (comt.)
Gastropoda
Thais

spP.

Bivalvia
Hiatella
arctica
Mytilus

8pp.

Annelida
Oligochaeta

SppP.

Polychaeta
Sabellidae

spp.

Syllidae
sSppP.

Pycnogonida
SpP.

Crustacea
Cirripedia
Balanus

spp.

Tanaidacea
Leptochelia
dubia

Table 3b. (cont.)

# wt
20.0 <20.0
40.0 2,0
102.5 0.5
140 £10.0
530.0 £50.0
370.0 <40.0
70.0 £50,0
421.5 863.5
2160.0 £10.0
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Crustacea (cont.)
I1sopoda
Dynamenella
sheareri
Munna
chromatocephala

Amphipoda
Caprellidea
Cercops

compactus

Gammaridea
Spp.

Insecta
Diptera
larvae spp.

Species Richness

' 1
Diversity, H
Total Number

Total Biomass

Table 3b. (cont.)

¢ wt
550.0 £10.0
7%0.0 <10.0
290.0 <£10.0
100.0 <10.0
130.0 <£10.0

131

2.50

8,994

6,317
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Table 3c, Pillar Point (rock) dominant benthic organisms from the low (+03 igptertidal zone,
collected spring 1977, expressed as number and/or biomass(g) per m For complete
data set see Appendix I.

. Phaeophyta
Alaria 2593,5
SpP.
Egregia 1621,5
menziesii

Rhodophyta
Iridaea 261.0
cordata

Spermatophyta
Phyllospadix 6119.5
scouleri

Nematoda 8200.0 <10.0
8pp.

Mollusca
Amphineura
Tonicella 2.5 0.5
lineata

Gastropoda
Lacuna - 20.0 <10.0
variegata

Bivalvia
Mytilus 20.0 £10.0
sp. (juv.)

Annelida
Oligochaeta 1630.0 <10,0
Spp.
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Table 3c.

Annelida (cont.)
Polychaeta
Arenicolidae

SPP.

Lumbrineridae
Lumbrineris

SpP.

Spionidae
Spp.

Syllidae
sSpp.

Crustacea
Tanaidacea
Antanais
normani

Isopoda
Idotea

spp L]

Amphipoda ,
Caprellidea
Caprella

Spp-

Gammaridea
SPpPP.

Decapoda
Cancer
oregonensis
Pugettia
gracilis

(cont)

# wt
2050.0 <10.0
480.0 <10.0
930.0 £50.0
280.0 £40.0
40.0 £10.0
230.0 <20,0
10.0 <10.0
510.0 2.0
2.5 1.5
10'0 13.0
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Species Richness
Diversity, ut
Total Number

Total Biomass (g)

Table 3c.

(cont.)

wt

124
2.04
15,642

11,375



Table 3d gives a summary of the subtidal Pillar Point data set. The
communities at -5m and -10m were similar. They were dominated by epifaunal
and infaunal 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,=l0 m)
subtidal zone, collected spring 1977, expressed as number and/or biomass (g) per m".,
For complete data set see Appendix I.

- m -10 m
# wt # wt
Mollusca
Bivalvia
Macoma 62.0 <2.0 12,0 <2.0
spp.
Mysella 400.0 <2.0 96.0 <2.0
tumida ‘
Psephidia 476.0 2.0 216.0 2.0
lordi
Tellina 46.0 <2.0 52.0 <2.0
Spp.
Tresus 70,0 <2.0 36.0 <2.0
capax
Annelida
Polychaeta
Capitellidae
Capitella 870.0 <2.,0 66.0 2.0
capitata
Mediomastus 1830.0 <2.0 380.0 <2.0
sp. ’
Cirratulidae 320.0 <2.0 392.0 2.0
spp.
Orbiniidae
Scoloplos 200.0 <2.0 76.0 £2.0
sp.
Spionidae
Prionospio 3000 £2,0 770.0 <2.0

steenstrupi
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Crustacea
Cumacea

Spp.
Tanaidacea
Leptochelia
dubia
Amphipoda
Gammaridea
spp.
Species Richness
Diversity, H1
Total Number

Total Biomass (g)

Table 3d. (cont.)

-5Sm -10
# wt i wt
282.0 2.0 12,0 <2.0
366.0 <2.0 110.0 <2,0
2290.0 2.0 700.0 <2.0
77 86
2.82 3.26
13,814 4,426
<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 +0' 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 offshore 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 (Exosphaeroma,
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 +0' are given in Table é4c.
The rich spring algal flora was dominated by Ulva, Alaria, Nereocystis,
Iridaea and Pterosiphonia. Major epifaunal constituents were grazers
(chitons, Lacuna, Notocacmea, 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.

40



Table 4a., North Beach Cobble (cobble over sand) dominant benthic organisms from the high (+¢)

intertidal zone, collected spring 1977, expressed as number and/or biomass (g) per m?.

For complete data set see Appendix I.

Mollusca
Gastropoda
Littorina 720.0 34,0
scutulata

Annelida
Oligochaeta 140.0 <2.0

spp -

Polychaeta
Nereidae
Nereis 30.0 <2.0

sp.

1%

Crustacea
Cirripedia
Balanus 320.0 18.0
glandula '

Isopoda
Exosphaeroma 366.0 <2.0
‘media
Amphipoda
Gammaridea 6.0 <2.0
Spp.
Species Richness 16
Diversity, H1 1.99
Total Number 2,148

Total Biomass (g) 78
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Table 4b. North Beach Cobble (cobble over sand) dominant benthic organisms from the mid (+33
intertidal zone, collected spring 1977, expressed as number and/or biomass (g) per m*.
For complete data set see Appendix I,

Cnidaria
Anthozoa
Anthopleura 8.5 3.0
elegantissima

Mollusca
Gastropoda

Collisella 50.0 0.0
pelta

Collisella 50.0 0.5
strigatella

Littorina 252.0 12.0
scutulata

L. 1066.0 52.0
sitkana

Thais 96,0 7.5
SPppP.

Annelida
Oligochaeta 76.0 <2.0
sSpp.

Polychaeta
Nereidae

Nereis 56.0 2.0
vexillosa

Spionidae
Polydora 76.0 <2.0
proboscidea

Syllidae
Syllis 126.0 <2.0

SpP.
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Crustacea
Cirripedia
Balanus

SPP-

Isopoda
Exosphaeroma
 media
Gnorimosphaeroma
oregonense

Decapoda
Hemigrapsus
nudus

Insecta

Diptera
larvae spp.

Species Richness
' 1

Diversity, H

Total Number

Total Biomass

Table 4b.

(cont.)

#

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
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Table 4c. North Beach Cobble (cobble over sand) dominant benthic organisms from the low (+03
intertidal zone, collected spring 1977, expressed as number and/or biomass (g)per m<.
For complete data set see Appendix I,

Chlorophyta
Ulva 90.0
Spp.

Phaeoaphyta
Alaria 713.0
Spp.
Nereocystis 156.5
luetkeana

Rhodophyta
Gigartina 45.0
papillata
Iridaea 409.5
cordata
Pterosiphonia 174.0
bipinnata

Mollusea
Amphineura 10.0 <2.0
8pp.

Gastropoda
Lacuna 886.0 <10.0
variegata
Notoacmea 16.0 <10.0
scutum

Annelida
Oligochaeta 326.0 <£10.0

8pp.

Polychaeta
Glyceridae
Hemipodus 120.0 <2.0
borealis
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Table 4c.

Annelida
Polychaeta
Nereidae

SpP.

Onuphidae
Onuphis
stigmatis

Spionidae
Malococeros
glutaeus

Crustacea
Cirripedia
Balanus
cariosus

Isopoda ‘
Exosphaeroma
amplicauda
E.
media
Idotea

Spp.

Amphipoda
Gammaridea
‘SPP .

Decapoda
Cancer

Spp.

Species Richness

(cont.)

#

wt
50.0 <10.0
100.0 42,0

270.0 <10.0
10.0 (1000
30.0 £10.0
430.0 <10.0
1186.0 0.5

317.5 <2.0

10.0 <10.0

125
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Table 4c. (cont.)

# wt
. . 1
Diversity, H 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 5a presents the abridged results for Morse Creek +6'. This
community 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
pPattern. However, the amphipods showed a peak in summer 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
pPatchiness, year one and year two community similarity was very high.

Abridged results for Morse Creek +3' are presented in Table 5b. 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 infaunal 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 5c gives the summary results from Morse Creek +0'. Algae
(Alaria, Hedophyllum, and Iridaea) were the structural domlnants of the
epi-community. Herbivore associates included Lacuna, Notoacmea and
Pugettia. The infaunal community was dominated by detritivores (nematodes,

Abarenicola, 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 (+63 intertidal
zone,_collected spring 1977 through winter 1978, expressed as number and/or biomass(g)

per m~,

Mollusca
Castropoda
Littorina
sitkana

Annelida
Oligochaeta

sSpp.

Crustacea
Cirripedia
Balanus

Spp.
Isopoda
Gnorimosphaeroma

oregonense

Amphipoda
GCammaridea
sSpp.
Species Richness
Diversity, H1
Total Number

Total Biomass (g)

For complete data set see Appendix I.

Spr 77 Sum 77 Fall 77 Win 78
i wt i wt # wt # wt
60.0 <2.0 0 0 80.0 8.¢
6.0 <2.0 40.0 <2.0 10.0 2.0 20.0 £2.0
6.0 <2.0 0 110.0 6.0 406 ,0 12.0
0 326.0 4.0 10.0 <2.0 116.0 <2.,0
110.0 <2.0 2028.0 4.0 1106.04¢4.0 126.0 <«2.0
8 16 7 15
1.31 0.76 0.48 1.72
206 2,458 1,257 844
£16 <36 <20 <46
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Table 5b. Morse Creek (cobble over sand) dominant benthic organisms from the mid (+35 intertidal
zone, collected spring 1977 through winter 1978, expressed as number and/or biomass (g)
For complete data set see Appendix I. '

per m2.

Phaeophyta
Fucus
distichus

Rhodophyta
Gigartina
papillata

Platyhelminthes
Turbellaria

spp.

Nemertea .
spp.

© Mollusca

Gastropoda

Collisella
pelta

C.
strigatella

Lacuna
variegata

Littorina
sitkana

\ Bivalvia
Mytilus

Spp-

Annelida
Polychaeta
Capitellidae
Capitella
capitata

Spr 77 Sum 77 Fall 77 Win 78
¥ wt it wt i wt # wt
210.0 190.5 £10.0 3.5
70.0 70.0 50.0 10.0
1.5 0.5 106.0 <12.0 796.0 <12.0 086.0 <12.0
330.0 <12.0 670.0 <12.0 356.0 <12.0 456.0 <10.0
10.0 0.5 20.0 12.5 30.0 8.0 60.0 12.5
20.0 <10.0 40.0 0.5 40.0 10.0 80.0  <2.5
0 <10.0 <10.0 226.0 <12.0 36.0 < 12.0
4496.0  426.0 866.0  20.0 260,0  12.0 650.0  120.0
10.0  <10.0 36.0 <12.0 90.0 <12.0 36.0 0.5
346.0 2.0 836.0 <2.0 430.0 2.0 366.0 <12.0
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Annelida (cont.)
Splonidae
Malacoceros
glutaeus

Crustacea
Cirripedia
Balanus
glandula
B,

spp. (juv.)

Isopoda
ldotea

wosnesenskii

Amphipoda
Gammaridea
sSpp.
Corophium
sSpp.

Decapoda
Hemigrapsus

spp.
Pagurus
spp.

Insecta
Dipteran
larvae spp.
Species Richness

Diversity, H!

Total Number

Total Biomass (g)

Table 5b, (cont.)

Spr 77 Sum 77 Fall 77 Win 78
i wt i wt # wt # wt
0 320,0 <2.0 1830.0 <«2.0 60.0 <2.0
0 620.0 28.0 5430.0 616.0 5246.0 660.0
90.0 2.0 18,930,0 516.0 50.0 <10.0 0
14.0 7.0 36.0 20.5 136.0 20.5 21.5 10.5
6.0 <2,0 66.0 <12.0 476.0 0.5 100.0 <£12.0

10.0 <10.0

20.0 60.5

36.0 18.0

120.0 <10.0

59
2.34

6,452

653

1290.0<24.,0

116.0 184.5

9.0 27.0

2,136,0¢12.0

76
2.04

29,420

1,047

17,590.0 10.0

180.0 43.5

46.0 1.0

21,200¢<12.0

70
1.97

33,278

916

2836.0 <12.0

157.0 110.0

286,0 <27.0

400.0 «12.0

64
2,50

13,514

1,088
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Table 5¢. Morse Creek (cobble over sand) dominant benthic organisms from the low C+05
intertidal zone, collected spring 1977 through fall 1977, expressed as number
and/or biomass (g) per m“. For complete data set see Appendix I.

Spr 77 Sum 77 Win 78
# wt # wt # wt
Clorophyta
Ulva 13.5 117.5 10.0
spp.
Phaeophyta
Alaria 702.5 503.0 1473.5
spp. ‘
Hedophyllum ' 57.5 0 0
sessile
Rhodophyta
Gigartina 39.5 142.5 118.0
papillata complex
Iridaea 2,397.5 1,975.0 468.0
cordata
Cnidaria
Anthozoa
Anthopleura 130.0 5.0 50.0 2.5 16.0 10.0
elegantissima
Nemertea 0 360.0 4.0 250.0 <12.0
sSpP.
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 -
Notoacmea 26.0 5.5 62.0 7.5 46.0 20.0

spp.



Table S5Sc. (cont.)

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

Mollusca (cont.)
Gastropoda
Thais 3.1 0.5 0 0

sppl

Bivalvia
Mytilus 190.0 <10.0 10.0 <10.0 0
Spp.
Protothaca 6.0 <2.0 0 0
staminea
Tresus 10.0 102.0 30.0 12.0 6.0 <2.0
capax

Annelida
w Polychaeta
e 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
capitata :

Cirratulidae
Cirratulus 1826.0 <€12.0 1810.0 82.0 1380.0 <2.0
cirratus

Nerxeidae 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.
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Table 5c. (cont.)

Spr 77 Sum 77 Fall 77
# wt # wt i wt
Annelida (cont.)
Polychaeta
Spionidae
.Malacoceros 16.0 <2.0 736.0 <12.0 2286.0 <2.0
glutaeus
Crustacea
Tanaidacea
Leptochelia 36.0° €12.0 36.0 <12.0 14.0 £2.0
dubia
Amphipoda '
Gammaridea 916.0 12.0 1176.0 <148.0 1120.0 10.0
Spp.
Decapoda
Cancer 12.5 - 15.5 46.0 35.0 6.0 4.0
sSpp. ’
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 Biomass (g) 3,936 3,176 2,216



Species richness, total numbers, total bilomass, 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 5d presents the subtidal abridged data set for Morse Creek. The
-10 m community was dominated by detritus feeders: Macoma, capitellids,
maldanids, Armandia, 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.

54
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Table 5d. Morse Creek (gravel) dominant benthic organismgs from the shallow (-10 m) subtidal
zone, collected aspring 1977, expressed as number and/or biomass (g) per-mz. For
complete data set see Appendix I.

<10 m
# wt
Phaeophyta :
Desmarestia ligulata <2.0
Mollusca
Gastropoda
Amphissa columbiana 250.0 16.0
Calyptraea fastigiata 60.0 2.0
Bivalvia
Crenella decussata 6.0 <2.0
Macoma spp. 86.0 0.0
Mysella tumida 396.0 2.0
Annelida
Polychaeta
Capitellidae
Mediomastus sp. 510.0 <2.0
Maldanidae spp. 156.0 <2.0
Nereidae ,
Platynereis bicanaliculata 70.0 <2.0
Opheliidae
. Armandia brevis 36.0 <2.0
Spionidae |
Malacoceros glutaeus 0
Prionospio cirrifera 20.0 <2.0
P. steenstrupi 106.0 <2.0
Syllidae

Exogone spp. 416.0 <2.0
P
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Table 5d. (cont.)

<10 m
# wt
Crustacea
Tanaidacea
Leptochelia dubia 4806.0 2.0
Amphipoda
Gammaridea spp. 2030.0 4.0
Decapoda
Cancer productus 20.0 12.0
Paguridae spp. 116.0 8.0
Echinodermata
Ophiuroidea spp. 166.0 2.0
Species Richness 127
1
Species Diversity, H 2.72
Total Number 11,654

Total Biomass (g)

<290



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 +0', fine sand at -5m, and
medium to fine sand at -10m. 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
8ite 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 summary data from +6' at Beckett Point. The
comunity had two components, planktivorous epifaunal Balanus, responsible
for most of the total biomass, and detritus feeding worms (nematodes,
8yllids, 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 +0'. 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 Table 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 spring 1977 through winter 1978, expressed as

number an/or biomass (g) per m".

Nematoda
SPp.

Annelida
Oligochaeta

-SPp.

Polychaeta
Nereidae

SPP.

Syllidae
Syllis
SpPp.

Crustacea
Cirripedia
Balanus
glandula
Isopods
Exosphaeroma
media
Species Richness
Diversity, Hl
Total Number

Total Biomass

For complete data set see Appendix I.

Spr 77 Sum 77 Fall 77 Win 78

# wt # wt # wt # wt
570.0 <2.0 172.0 <4.0 272.0 <4.0 420.0 <4.0
580.0 <2.0 92.0 <4.0 832.0 <4.0 780.0 <4.0
40.0 <2.0 12.0 44.0 <4,0 24.0 <8.0
340.0 <2.0 140.0 <4.0 60.0 <4.0 140.0 <4.0
0 112.0 78.0 480.0 168.0 432.0 168.0
10.0 <2.0 0 2452.0 16.0 80.0 <4.0

10 13 15 12

1.43 2.04 1.44 1.69

1630 632 4,404 1904

<20 <68 <232 <212
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Table 6b. Beckett Point (gravel-sand) dominant benthic organisms from the mid(+35 intertidal zone,
collected spring 1977 through winter 1978, expressed as number and/or biomass (g) per mZ.
For complete data set see Appendix I.

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

Nemertea 30.0 <2.0 100.0 <4.0 212.0 <4.0 100.0
spp.

Mollusca
Gastropoda

Lacuna 0 172.0 0.0 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 ) 42,0 52.0 <«4.0 172.0 16.0 32.0 £4,0
staminea .

Transennella 60.0 <2.0 132.0 0.0 380.0 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 ‘

 G1yceridae

Hemipodus 1370.0 v 1680.0 ./ 3152.0 ./ 1212.0 v
borealis

Oweniidae

Owenia 190.0 <¢2.0 280.0 v’ 8292.0 1220.0 <4.0
fusiformis
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Annelida
Polychaeta
Spionidae

Pygospio
elegans

Spio
filicornis

Spiophanes
bombyx

Syllidae
Syllis

spp.

Crustacea
Cirripedia
Balanus
glandula

1sopoda
Exosphaeroma

8PP+

Amphipoda
Gammaridea
sp.

Echinodermata
Echinoidea
Dendraster
excentricus

Holothurvidea
Leptosynapta
clarki

Table 6b. (cont.)

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
0 100.0 <4.0 188.0 <4.0 0
0 52.0 44,0 572.0 44,0 0
0 0 60.0 ¢4,0 0
20.0 <2.0 40,0 <4.0 12.0 <4.0 0
460.0 <2.0 432.0 <8.0 1600.0 12.0 12.0 <4.0
40.0 £2.0 1172.0 4.0 400.0 <4.0 32.0 £4.0
0 40.0 <4.0 660.0 <4.0 ]
0 12.0 <4.0 80.0 4.0 0



19

Species Richness
Diversity, Hl
Total Number

Total Biomass

Table 6b. (cont.)

8pr 77 Sum 77

Fall 77 Win 78

23.0 55.0 75.0 29.0
1.89 2.20 2.73 2.15

3,450 11,068 48,228 3,964
{54 < 836 <532 £184



29

Table 6c.k Beckett Point (medium-fine sand) dominant benthic organisms from the low (+0) intertidal
zone, collected spring 1977 through winter 1978, expressed as number and/or biomass (g)

per m?.

Nemertea
spp.

Nematoda
spp.

Mollusca
Gastropoda
Lacuna
variegata
Nassarius
mendicus

Bivalvia
Clinocardium
nuttallii
Macoma
spp-.
Mysella
tumida
Protothaca
staminea
Transennella
tantilla
Tresus
capax

Annelida
Oligochaeta

Spp.

Polychaeta
Capitellidae

spp.

For complete data set see Appendix I.

Spr 77 Sum 77 Fall 77 Win 78

# wt # wt ¢ wt # wt
530.0 <£2.0 860.0 352.0 <4.0 480.0 <4.0
900.0 <2.0 292.0 <4.0 8832.0 <4.0 1652.0 <4.0
80.0 <2.0 652.0 4.0 152.0 <4.0 32.0 <4.0
30.0- 18.0 20.0 12.0 20.0 <4.0 0

180.0 18.0 12.0 4.0 580.0 8.0 972.0 8.0
60.0 2.0 36.0 48.0 64.0 4.0 184.0 12.0

4250.0 18.0

180.0 2.0
490.0 2.0
0

220 £2.0
680.0 <8.0

9772.0 16.0
32.0 12.0
1120.0 4.0

572.0 64.0

52,0 <£4.0

824.0 <8.0

19500.0 32.0

292.0 36.0
232.0 4.0
172.0 32.0

1240.0 <4.0

1712.0 <16.0

8812.0 16.0

280.0 4.0
480.0 <4.0
72.0 44 .0
140.0 <4.0
948 <16-0
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Table 6¢c. (cont.)

Spr 77

Sum 77
# wt

Fall 77

Win 78

wt

Annelida
Polychaeta

Glyceridae
Hemipodus
borealis

Goniadidae
Glycinde
picta

Hesionidae
Spp.

Nephtyidae
Spp.

Nereidae
Platynereis
bicanaliculata

Opheliidae
Armandia
brevis

Oweniidae
Owenia
fusiformis

Phyllodocidae
spp.

Polynoidae
Spp.

Spionidae

940.0 <2.0

180.0 <2.0

186.0 <4.0

250.0 2.0
20.0 <£2.0

310.0 <2.0
290.0  <£10.0
50.0  <6.0

645.0 - <10.0

692.0

40 <4.0

232.0 <38.0

300.0

60.0 < 0.0

1032.0
484.0 <16.0
52.0 <8.0

15236.048.0

480.0 <8.0

292.0

24.0 4.0

1692.0

1720.0 <4.0

1392.0 <4.0

1160.0 <20.0

64.0 8.0

2232.0 <28.0

480.0

200.0

20.0

1512.0

740.0

872.0

396.0

64.0

644.0

<4.0

<4.0

<4.0

<4.0

<l‘00

<4.0

<16.0

<12.0

£24.0
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Annelida (cont.)

Polychaeta
Syllidae
Exogone

spp-

Crustacea
Cumacea
Cumella

vulgaris

Tanaidacea

Leptochelia

dubia

Amphipoda

Gammaridea

Spp.

Decapoda
Cancer

spp.
Crangon

nigricauda

Pagurus
spp.

Echinodermata

Echinoidea

Dendraster
excentricus

Holothuroideg
Leptosymapta

clarki

Table 6¢c. (cont.)

Spr 77 Sum 77 Fall 77 Win 78

# wt # wt i wt # wt

720.0  <4.0 8920 <4.0 3104.0 €8.0 1600.0 <8.0
510.0  <2.0 52.0 <4.0 160.0 <4:0 32,0 <4.0
9670.0 2.0 1798.0 8,0 44632.0 24.0 20372.0 8.0
1410.0 <2.0 3532.0 32.0 880.0 <4.0 820.0 4.0
0 112.0 <8.0 12.0  <4.0 0

0 12.0  <4.0 0 0

0 52.0  <4.0 0 0

94.0 2.0 912.0 76.0 992.0 16.0 480.0  12.0
110.0 2.0 112.0 4.0 140.0 <4.0 80.0 4
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Species Richness
1

Diversity, H

Total Number

Total Biomass

Table 6¢. (cont.)

Spr 77 Sum 77 Fall 77 Win 78
68 83 93 79
2.52 2.51 2.13 2.30

24,830 58,584 97,112 45,784

£1,226 £2,780 < 3,080 £2,784
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Table 6d. Beckett Point (medium-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 ~10 m

# wt i# wt

260.0 <2.0 400.0 <2.0
160.0 < 2.0 360.0 <2.0
316.0 <2.0 340.0 6.0
190.0 <2.0 66.0 <2.0
50.0 2.0 326.0 14.0
0 20.0 0.0
200.0 4.0 206.0 2.0
1290.0 2.0 3076.0 4.0
376.0 10.0 146.0 12.0
36.0 <2.0 280.0 <2.0
0 826.0 2.0

110.0 <2.0 160.0 <2.0

566.0 <2.0 950.0 2.0
2096.0 v 1360.0 <2.0

130.0 <2.0 6.0 £2.0
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Table 6d. (cont.)

-5 m =10 m
# wt # wt
Annelida (cont.)
Polychaeta
Phyllodocidae
Eulalia sanguinea 156.0 <2.0 250.0 <£2.0
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
Gammaridea spp. 2976.0 2.0 3026.0 6.0
Decapoda
Paguridae spp. 36.0 <2.0 280.0 £2.0
Species Richness 83 920
Diversity, H! 2.77 3.05
Total 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 +0', 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 conditionms.
No noteworthy differences in the physical environment were observed between
the first and second year.

Abridged results for Dungeness Spit +6', +3', and +0' are given in
Tables 7a-c respectively. All three levels had a very species-poor commu-
nity. In fact at +6' ‘fall 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 0', 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 community 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 mZ.

Annelida
Oligochaeta
8spp.
Crustacea
Amphipoda
Gammaridea
spp.

Species richness
Diversity - H'
Total number

Total biomass (g)

For complete data set see Appendix I.

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt i wt
4.0 <2.0 0 0 4.0 <2.0
4.0 <2.0 332.0 <2.0 0 0
2 1 0 1
0.69 0.00 0 0.00
8 332 0 4
<2 <2 0 <2



Table 7b. Dungeness Spit (sandy gravel) dominant 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.

0.

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
Annelida
Oligochaeta 4,0 <2.0 0 0 0
Bpp-
Crustacea
Amphipoda
Gammaridea 272.0 0.0 4.0 <2.0 16.0 <2.0 572.0 <2.0
3pp.
Species richness 2 2 1 1
Diversity - H' 0.08 0.56 0.00 0.00
Total number 276 16 16 572
Total biomass (g) <2 <4 <? <2
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Table 7c. Dungeness Spit (sandy gravel) dominant benthic organisms from the low (+0') intertidal

zone 5011
per m“,

Annelida
Oligochaeta
Spp.

Crustacea
Amphipoda
Gammaridea
sppe.

Species richness
Diversity - H'
Total number

Total biomass (g)

ected spring 1977 (through winter 1978), expressed as number and/or biomass (g)
For complete data set see Appendix I.

Spr 77 Sum 77 Fall 77 Win 78

# wt # wt # wt # wt
8.0 <2.0 0 0 0

40.0 < 2.0 140.0 < 2.0 492.0 <2.0 68.0 <2.0
3 2 5 1

0.69 0.13 0.27 0.00

52 144 520 68

< 6 <4 <10 <2
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Table 7d. Dungeness 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 m?. For
complete data set see Appendix I.

-5 m =10 m
# wt # wt
Nematoda spp. 0 876.0 <2.0
Mollusca
Bivalvia
Crenella decussata 30.0 <2.0 66.0 <2.0
Macoma spp. 0 52.0 <2.0
Mysella tumida 30.0 <2.0 70.0 <2.0
Psephidia lordi 40.0 <2.,0 10.0 <2.0
Annelida
Capitellidae
Mediomastus sp. 70.0 <2.0 1060.0 0.0
Dorvilledidae
Protodorvillea gracilis 0 456.0 <2.0
Hesionidae
Micropodarke dubia 0 220.0 <2.0
Spionidae
Prionospioc steenstrupi 0 146.0 <2.0
Spiophanes bombyx 0 6.0 <2.0
Syllidae
Exogone spp. 0 508.0 <2.0
Crustacea
Tanaidacea

Leptochelia dubia 6.0 <2.0 240.0 2.0
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Table 7d. (Cont,)

Amphipoda
Gammaridea spp.

Species richness
Diversity - #'
Total number

Total biomass (g)

“5Sm =10 m
# wt # wt
380.0 <2,0 560.0 <2.0
28 136
2.43 3.82
858 6764
<56 <322



Twin Rivers (sand-gravel)

The sediment at Twin Rivers was sandy gravel at +6', gravel at +3',
gravel with fine sand at +0%, 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 8a-c present abridged results for Twin Rivers +6', +3', and +0'
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 +0°'.

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 1likely a reflection of poor sampling,
not year to year change.
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Table 8a. Twin Rivers (sand, gravel) dominant benthic organisms from the high (4+6') intertidal zone
collected spring 1977, expressed as number and/or biomass (g) per m?. For complete data

set see Appendix I.

Annelida
Oligochaeta

Spp.
Crustacea

Amphipoda
Gammaridea

8PP-.

Species richness
Diversity - H'
Total number

Total biomass (g)

Spr 77

32.0 <2.0

8.0 <2.0

0.76

44

<6
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Table 8b. Twin Rivers (sand, gravel) dominant benthic organisms from the mid (+3') intertidal zone
number and/or biomass (g) per mZ,

collected spring 1977, expressed as
set see Appeundix I.

Annelida
Oligochaeta

spp.

Crustacea
Isopoda
Gnorimosphaexoma
oregonense

Amphipoda
Gammaridea
spp.
Species richness
Diversity - H'

Total number

Total biomass (g)

For complete data

Spr 77

# wt

28.0 <2.0

32.0 <2.0
576.0 <2,0

4

0.63

692

<8
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Table 8c. Twin Rivers (sand, gravel) dominant benthic orginisml from the low (+0') intertidal zone
collected spring 1977, expressed as number and/or biomass (g) per m“. For complete data

set see Appendix I.

Annelids
Polychaeta
Capitellidae
~ Capitella
capitata

Spionidae
Malacocerus
glutaeus
Crustacea

Amphipoda
Gammaridea

spp.
Species richness
Diversity - H'
Total number

Totaiﬂblpnasc_(g)

Spr 17

# wt
168.0 <2.0
660.0 <2.0
480.0 <2.0

15

1.62

1448

<30
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Table 8d. Twin Rivers (gravel) dominant benthic organisms from the shallow subtidal zone collected
spring 1977, expressed as number and/or biomass (g) per mZ, For complete data set see
Appendix I.

Mollusca
Bivalvia
Mysella tumida 6.0
Protothaca staminea 10.0

Annelida
Oligochaeta spp. 6.0 <2.0

Polychaeta
Capitellidae
Mediomastus sp. 410.0 <2.0

Cirratulidae
Tharyx multifilis 5190.0 Vv

Goniadidae
Glycinde picta 70.0 <2.0

Nereidae
Platynereis bicanaliculata 16.0 2.0

Oweniidae
Owenia fusiformis 670.0 <2.0

Spionidae
Prionospio steenstrupi 150.0 <2.0

Crustacea

Cumacea
Diastylopsis sp. 1766.0 2.0
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Table 8d.

(Cont.)

-5m
# wt
I1sopoda
Gnorimosphaeroma oregonense 230.0 2.0
Amphipoda
Gammaridea spp. 1486 .0 2.0
Species richness , 28
Diversity - H' 1.69
Total number 8852

Total biomass (g) <56



North Beach Sand (sand)

The sediment at +6' was sand with gravel, at +2' medium to fine sand
with gravel, at +0' medium to very fine sand, 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 for North Beach Sand +6' are given in Table 9a. The
community 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 +0'. 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 m?. For complete data set see Appendix I.

Annelida
. Oligochaeta

8pp.

Crustacea

Amphipoda
Gammaridea

SpPP.

Species richness
Diversity - H'
foﬁai number

Total biomass (g)

Spr 77 Sum 77 Fall 77 Win 78

# wt # wt # wt # wt
24,0 <2.0 (4] 28,0 <2.0 8.0 <2.0
4.0 <2.0 0 0 8.0 <2.0
10 8 6 5

2.02 1.48 1.35 1.55

92 156 48 28

<20 <18 <12 <10
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Table 9b. North Beach Sand (medium-fine sand with gravel) dominant benthic organisms from the mid
(+2') intertidal zone collected spring 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
# wt # wt # wt # wt
Annelida
Polychaeta
Paraonidae ,
Paraonella 156.0 <2.0 132.0 <2.0 12.0 <2.0 36.0 <2.0
platybranchia
Spionidae
Pygospio 0 0 0 0
elegans
Crustacea
Isopoda
Exosphaeroma 0 0 0 2.6 <2.0
media
Amphipoda
Eohaustorius 2408.0 6.0 6072.0 8.0 1524.0 4.0 1988.0 2.0
8pPp.
Paraphoxus 0 8.0 <2.0 156.0 <2.0 200.0 <2.0
8pp.
Species richness 10 15 10 - 10
Diversity - H' 0.33 0.26 0.70 0.66
Total number 2600 6372 1824 2352

Total biomass (g) <24 <32 <28 <22
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Table 9¢c. North Beach Sand (medium-fine sand with gravel) dominant benthic organisms from the
low (+0') 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 # wt # wt
Nemertea spp. 16.0 <2.0 20.0 <2.,0 0 12.0 <2.0
Annelida
Polychaeta
Arenicolidae :
Abarenicola 64.0 <2.0 4.0 <2.0 24.0 <2.0 4.0 <2.0
claparedi :
oceanica
Orbiniidae
Scoloplos sp. 112.0 132.0 v 32.0 <2.0 112,0 <2.0
Paraonidae
Paraonella 2168.0 v 1984.0 v 480.0 <2.0 1448.0 <2.0
platybranchia
Spionidae spp. 92.0 <2.0 56.0 <2.0 124.0 <2.0 456.0 <2.0
Syllidae
Syllis spp. 116,0 <2.0 124.0 <2.0 0 196.0 <2.0
Crustacea
Mysidacea
Archaeomysis 16.0 <2.0 1188.0 4.0 4.0 <2.0 0
grebnitzkif
Amphipoda
Eohaustorius 2940.0 6.0 992.0 0.0 2792.0 0.0 2796.0 2.0

waahingtonianns
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Table 9¢c. (Cont.)

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt 4 wt # wt
Asphipoda (cont.)
Paraphoxus 32.0 <2.0 16.0 <2.0 4.0 <2.0 0
8pp.
Species richness 16 21 18 19
Diversity - H' 1.11 1.56 1.02 1.36
Total number 5608 3692 3792 5296
Total biomass (g) <28 <34 <36 <38
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Table 9d. North Beach (coarse sand-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.

“5m “10m
# wt # wt
Phaeophyta
Laminaria saccharina 1655.0 0
Pterygophora californica 9163.0 0
Rhodophyta
Odonthalia washingtouiensis 0 0
Opuntiella californica 700.0 0
Nematoda spp. 330.0 <1.0 260.0 <2.0
Mollusca
Gastropoda
Lacuna variegata 940.0 5.0 40.0 <2.0
Margarites pupillus 120.0 <1.0 0
" Natica clausa 5.0 <1.0 6.0 26.0
Bivalvia
Clinocardium nuttallif 1375.0 1.0 30.0 0.0
‘Crenella decussata 15.0 <1.0 646.0 2.0
Macoma sp. 0 10.0 <2.0
Mysella tumida 100.0 <1,0 0
Psephidia lordi 105.0 <1.0 46.0 0.0
Annelida

Oligochaeta spp. 175.0 <1.0 1250.0 <2,0
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Table 9d. (Cont.)

Polychaeta
Capitellidae
Mediomastus sp.

Dorvilleidae
Protodorvillea gracilis

Hesionidae
Micropodarke dubia

Onuphiidae
Onuphis spp.

Sabellidae spp.

Spionidae
Polydora hamata
P. pygidialis
Prionospio steenstrupi
Splo filicornis

Syllidae
Exogone spp.

Archiannelida
Polygordiidae
Polygordius sp.

Crustacea
Tanaidacea
Leptochelia dubia

-5 m ~10 m
# wt [ 4 wt
35.0 <1.0 6.0 <2.0
290.0 <1.0 30.0 <2.0
540.0 <1.0 416.0 <2.0
285.0 <1.0 10.0 <2.0
25.0 ‘1.0 o
420.0 <1.0 0
275.0 <1.0 0
130.0 <1.0 30.0 <2.0
90,0 £1.0 270.0 <2.0
395.0 <1.0 166.0 <2,0
520.0 <1.0 560.0 <2.0
175.0 <1.0 176.0 <2.0
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Table 9d. (Cont.)

Isopoda
Exosphaeroma spp.

Amphipoda
Gawmaridea spp.

Decapoda

Cancer spp.
Paguridae spp.

Species richness
Diversity - H'
Total number

Total biomass (g)

“-5m <10 m
# wt # wt
655.0 0.0 136.0 <2.0
4275.0 6.0 630.0 2.0
30.0 9.0 0
130.0 5.0 36.0 <2,0
201 151
1.44 3.86
14103 7442
12021 1474



Kydaka Beach (sand)

The sediment at Kydaka Reach at +6', +3', and +0' 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°/00). No major difference was observed in the
physical environment between the first and second year.

Tables 10a-c present abridged results for Kydaka Beach +6', +3', and
+0' respectively. The 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 +0'. 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 10d.
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.

88



Table 10a. Kydaka Beach (coarse-fine sand) dominant benthic organisms from the high (+6') intertidal

zone Eollected spring 1977 (through winter 1978), expressed as number and/or biomass (g)

68

per m“. For complete data set see Appendix I.
Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
Annelids
Oligochaeta 8.0 <2.0 68.0 <2.0 12,0 <2.,0 8.0 <2.0
8pp.
Crustacea
Amphipoda
Gammaridea 0 44.0 <4.0 76.0 <2.0 0
8PP.
Species richness 2 6 4 2
Diversity - H' 0.64 1.23 0.71 0.64
Total number 12 144 96 12
Total biomass (g) <4 <12 <8 <4
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Table 10b. Kydaka Beach (coarse-fine sand) dominamt benthic organisms from the mid (+3') intertidal
zone collected sprirg 1977 (through winter 1978), expressed as number and/or biomass (g)

per m2.

Annelida
Oligochaeta

SPP.

Crustacea
Mysidacea
Axrchaeomysis
grebnitzkii

Species richness
Diversity - H'
Total number

Total biomass (g)

For complete data set see Appendix I.

Spr 77 Sum 77 Fall 77 Win 78
# wt # ¢ wt # wt
0 0 0 0
4.0 «2.0 212.0 <«2.0 40.0 <«2.0 0
2 S 2 i
0.69 0.87 0.45 0.00
8 328 48 12
<4 <10 <4 <2
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Table 10 c. Kydaka Beach (coarse-fine sand) dominant benthic organisms from the low (+0') intertidal

zone aollected spring 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
# wt # wt # wt # wt
Annelida
Polychaeta
Nephtyidae
Nephtys 0 0 8.0 <«2.0 0
SpP.
Paraonidae
Paraonella 0 24,0 <2.0 8.0 <2,0 0
platybranchia
Crustacea
Mysidacea
Archaecmysis 4.0 <2.0 16.0 <2.,0 0 0
grebnitzki{
Anphipoda
Gammaridea spp. 268.0 <8.0 64.0 <4.0 0 0
Species richness 6 S 7 1
Diversity - H' 0.61 1.25 1.77 0.00
Total number 272 ' 112 56 8

Total biomass (g) <12 <10 <14 <2
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Table 10d. Kydaka Beach (medium-fine sand) dominant benthic organisms from the shallow subtidal
gone collected spring 1977, expressed as number and/or biomass (g) per w2, For
complete data set see Appendix I.

-5 m -10 m
# wt # wt
Mollusca
Bivalvia
Mysella tumida 610.0 2.0 1656.0 4.0
Psephidia lordi 0 1316.0 8.0
Tellina sp. 26.0 2.0 56.0 2.0
Annelida
Polychaeta
Capitellidae ,
Mediomastus sp. 256.0 <2.0 1670.0 0.0
Orbiniidae
Scoloplos spp. 110.0 <2.0 50.0 0.0
Oweniidae
Owenia fusiformis 150.0 <2.0 220.0 0.0
Spionidae
Polydora socialis 60,0 <2.0 116.0 0.0
Prionospio steenstrupi 740.0 <2.0 3850.0 0.0
Crustacea
Ostracoda spp. 196.0 2.0 1560.0 2.0
Cumacea
Diastylis sp. 0 46.0 2.0
Diastylopsis sp. 476.0 2,0 6.0 0.0
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Table 10d. (Cont.)

Iscpoda
Edotesa sublittoralis

Amphipoda
Gammaridea spp.

Echinodermata
Holothuroidea

Leptosynapta clarki .

Species richness
Diversity - R'
Total number

Total biomass (g)

-Sm -10m

4 wt L wt

20,0 2.0 0
2076.0 4.0 2576.0 6.0

336.0 6.0 0

54 96
. 2.55 2.83

6230 17,410

<114 <222



Jamestown (protected sand)

The Jamestown sediment was sandy gravel at +6!', fine sand at +1.4',
medium sand at +0%, coarse to medium sand at -5 m, and coarse to fine sand
at -10 m. The +1.4' level was selected to avold 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 énvironment were noted between the first and second year.

Table lla presents the summary results of Jamestown +6'. This low
diversity community was composed predominantly of deposit feeders (nematodes,
oligochaetes and gammarid amphipods). Lowest speciles richness occurred in
the summer - 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 11b. 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,
gammarids, and Leptosynapta), and carnivores (Nephtys, Eteone). No clear
seasonal patterns appeared in the results, although spring appears to have
lowest species richness and number. First and second year community
gimilarity was high, but densities were greater in the second year.

Table llc presents an abridged data set for Jamestown +0'. 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 bivalve (Transennella) was also abundant. No clear community
seasonal changes appeared in the results. However, many polychaetes
(e.g. Platynereis) showed peak numbers in fall/winter, evidence of rectuit-
ment. Community similarity between year one and two was wery high.

Subtidal results for Jamestown are presented in abridged form in
Table 11d. 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 deposit/,
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.

9
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Table 1lla. 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 m?. For complete data set see Appendix I.

Spx 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
Nematoda 60.6 <«2.,0 72.0 <4.0 60.0 <4.0 20.0 <4.0
Spp. <
Annelida .
Oligochaeta 148,830.0 <2.0 44,332.0 <4.0 30,640.0 <4.0 1,612.0 <4.0
- SPP.
Crustacea
Axphipoda
 Gammaridea 650.0 <2.0 0 140.0 <4.0 80.0 <4.0
spp.
Species richness 8 4 4 14
Diversi;yh-;ﬂ' - 0.07 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 11b.

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 # wt # wt
Nematoda 40,0 <2.0 412.0 <4.0 252.0 <4,0 472.0 <4.0
spp.
Mollusca
Bivalvia
Macoma 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 50.0 <2.0 700.0 <4.0 7052.0 <4.0 2132.0 <4.0
sp.
Capitellidae
Capitella 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
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Table 11b. (Cont.)

Spionidae
'Malacoceros
glutaeus

Polydora kempi

japonica
Pygospio
elegans

Crustacea
Tanaidacea
Leptochelia
dubia

Amphipoda
Gammaridea
spp.

Echinodermata
Holothuroidea
Leptosynapta
clarki

Specieé richness

Diversity - H'

‘Total number

Total biomass (g)

Spr

17

Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
5750.0 <2.0 820.0 <4.0  11,892.0 13,040.0 <4.0
1 80.0 <2.0 1880.0 <4.0 2940.0 272.0 <&4.0
820.0 <2.0  51,512.0 <4.0 2740.0 <&4.0 1980.0 <&4.0
10.0 <2.0 40.0 <4.0 600.0 <&4.0 1252.0 <4.0
906.0 <2.0 1048.0 <20.0 1868.0 <16.0 24.0 <8.0
10.0 <2.0 0 12.0 <4.0 172.0 <&4.0
33 38 48 38
1.87 1.19 2.02 1.90
11,536 68, 244 61,368 28,632
<224 <340 <704 <220
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Table 1lc. Jamestown (medium sand) dominant benthic organisms from the low (+0') intertidal zone
collected spring 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
# wt # wt # wt # wt
Nemertea - 50.0 <2.0 32.0 <4.0 120.0 <4.0 100.0 <4.0
spp.
Nematoda 0 12.0 <4.0 60.0 <4.0 340.0 <4.0
8PpPP.
Mollusca
Bivalvia
Macoma 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
tantilla
Annelida
Oligochaeta 11,690,0 <2.0 9532.0 <4.0 19,820.0 <4.0 27,072.0 v
sSpp.
Polychaeta
Capitellidae '
Capitella 1060.0 <2,0 632.0 <4.0 2960.0 <«<4.0 2332.0 <4.0
caplitata
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.
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Table 1llec.

longa

(Cont.)
Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt | 4 wt
Dorvilleidae
Dorvillea 230.0 <2.0 180.0 <4.0 380.0 <4.0 192,0 4.0
rudolphi
Hesionidae
Ophiodromus 60.0 <2.0 92.0 <4.,0 120.0 <4.0 160.0 <4.0
pugettensis
Lumbrineridae 4
Lumbrineris 1210.0 <2.0 1112.0 <4.0 2044.0 76.0 1172.0 v
spp.
Maldanidae 550.0 <2.0 312.0 <4.0 2300.0 4.0 2172.0 VvV
sp. (juv.)
~ Nereidase I
Platynereis 10,0 <2.0 0 820.0 0.0 332.0 <4.0
bicanaliculata
Opheliidae g
Armandia 90.0 <2.0 20.0 <4.0 212.0 <4.0 280.0 <4.0
brevis
Orbiniidae
Naineris 560.0 <2.0 452.0 <4.0 692.0 <4.0 716.0
spp-
Phyllodocidae
Eteone 40.0 «2.0 20.0 <4.0 12.0 «<4.0 40.0 «£4.0
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Table 1lc., (Cont.)

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

Phyllodocidae (cont.)
Phyllodoce 40,0 <2.0 52.0 «<4.0 120.0 <4.0 252.0 <4.,0
maculata

Polynoidae
Harmothoe 50.0 <2.0 380.0 «4.0 492.0 8.0 52.0 v
imbricata

Spionidae
Malacoceros 650.0 <2.0 600.0 <4.0 2692.0 <4.0 4052.0
glutaeus

Syllidae
Exogone 5220.0 <4.0 2560.0 <4.0 5180.0 «4.0 3432.0 <4.0
lourei

Terebellidae
2ista 560.0 512.0 <4.0 340.0 20,0 492.0
brevibranchiata

Crustacea
Tanaidacea
Leptochelia 810.0 <2.0 1492.0 <4.0 1760.0 <4.0 2080.0 <4.0
dubia

Amphipoda
Gammaridea 590.0 <2.0 452.0 <4.0 218.0 16.0 660.0 <4.0

spp.
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Table 11c. (Cont.)

Decapoda
Pinnixa
Spp.
Upogebia
pugettensis
Echinodermata
Holothuroidea

Leptosynapta
clarki

Species rtchnesé
Diversity - H'
Total number

Total biomass (g)

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt # wt # wt
50.0 4.0 24.0 0.0 140.0 <4.0 52.0 <4.0
'120.0 40.0 660.0 60.0 220.0 308.0 352.0 <4.0
220.0 <2.,0 112.0 <4.0 20.0 <4.0 100.0 <4.0
47 57 78 62
2.36 2.42 2.48 2.10
25,910 24,216 50,412 51,644
302 252 1084 20
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Table 11d, 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.

-5 m «10 m
# wt # wt
Nemertea spp. 96.0 <2.0 170.0 <2.0
Nematoda spp. 1336.0 <2.0 426.0 <2.0
Mollusca
Gastropoda
Alvinia sp. 410.0 <2.0 26.0 <2.0
Margarites/Lirularia spp. 196.0 <2.0 226.0 <2.0
Nassarius mendicus 0 6.0 <2.0
Natica clausa 0 6.0 <2.0
Bivalvia
Cardita ventricosa 0 0
Clinocardium nuttallii 210.0 2.0 20,0 <2.0
Crenella decussata 1366,.0 2,0 86.0 <2.0
Macoma spp. 126.0 4.0 452.0 34.0
Mysella tumida 1450.0 2.0 280.0 <2.0
Psephidia lordi 210.0 <2.0 156.0 <2.0
Annelida
Ampharetidae
Ampharete arctica 0 240.0 2.0
Capitellidae
Mediomastus sp. 426.0 <2.0 796.0 <2.0
Chaetopteridae
Phyllochaetopterus 280.0 2.0 80.0 <2.0

prolifica
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Table 11d. (Cont.)

“Sm -10 m
# ut # wt
Cirratulidae spp. 50.0 <2,0 646.0 <2.0
Tharyx sultifilis 76,0 <2.0 136.0 <2.0
Dorvilleidae
Protodorvillea gracilis 236.0 <2.0 56.0 <2.0
Hesionidae‘
Micropodarke dubia 406.0 <2.0 636.0 <2.0
Maldanidae spp. 392.0 <2.0 290.0 <2.0
- Nicomache personata 400,0 <2.0 40.0 <2.0
.Nereidae
Platynereis bicanaliculata 326.0 <2.0 176.0 <2.0
Onuphidae
Onuphis sp. 10.0 <2.0 66.0 <2.0
Oweniidae
Owenia fusiformis 130.0 <1.0 50.0 <2.0
Paraonidae
Axicidea sp. 36.0 <2.0 26.0 <2.0
Polynoidae
Harmothoe imbricata 416.0 2.0 200.0 <2.0
‘Sabellidae
Sabella media 0 270.0 <2.,0



%01

Table 11d. (Cont.)

Spionidae
Malacoceros glutaeus
Polydora socialis
Prionospio steenstrupi
Spiophanes bombyx

Syllidae
Exogone sp.
Sphaerosyllis pirifera
Oligochaeta Spp.
Crustacea
Cunacea
Diastylis sp.

Tanaidacea
Leptochelia dubia

Amphipoda
Gammaridea spp.

Decapoda
Pugettia gracilis
Species richness
Diversity - H'

Total number

Totsl biowmass (g)

-S m "10 m
# wt # wt
10,0 <2.0 16.0 <2.0
26.0 <2.0 46,0 <2.0
146.0 <2.0 166.0 . <2.0
50.0 <2,0 20,0 2.0
1940.0 <2.0 826.0 <2.0
70.0 <2,0 20,0 <2.0
270.0 <2,0 620.0 <2.0
6.0 2.0 50.0 £2.0
2646.0 <2.0 1370.0 <2.0
1660.0 4.0 1536.0 2.0
146.0 <2.0 30.0 <2.0
136 156
3.49 3.81
17,364 12,864
782 76



SECTION VI
DISCUSSION

Prior to the initiation of these studies in the spring 1976 absolutely
no quantitative information existed on the shallow water benthic communities
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
+0' (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 difficult to
discern. Generally, species richness was less in the most exposed areas
(Kydaka, Twin Rivers -5m, Dungeness —Sm)._ Still, all subtidal areas wére
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 -5m and -10m. Species richness was much lower at -10m
both years, reflecting the decline ﬁz)algal species number with depth in

5



Table 12. Intertidal summary of second year community parameters by study area - tide height.
PlLlar Point, North Beach, Cobble, and Twin Rivers are spring 1977 data only; other areas means
of four seasons (spring 1977 - winter 1978) (Tongue Point +0', spring-summer only; Morse Creek
+0', spring - fall only).

901

Mean Species Mean Mean Tota12 Mean Total2

Study Area Richness Diversity Density (#/m°) Biomass (g/m”)
Tongue Point 46 61.3 2.40 36,779 1476
(rock) +3/ 118.3 3.04 48,516 3446
. 177.5 2,25 19,375 7368
Pillar Point +6/ 42 1.85 11,620 480
(rock) +3/ 131 2.50 8,994 6317
+0/ 124 2.04 15,642 11375
North Beach Cobble +6” 16 1.99 2148 78
(cobble over sand) +3/ 38 2.48 3802 128
+07 125 3.24 6724 1862
Morse Creek +67 11,5 1.07 1191 <30
(cobble over sand) +3/ 67.3 2.21 20,666 926
' +0/ 103.7 2.33 15,218 3109
Beckett Point +6/ 12.5 1.65 2143 <133
(protected +37 45.3 2,24 16,678 <402
gravel-sand) +0/ 80.8 2.37 56,578 <2468
Dungeness Spit +6/ 1 0.17 86 <2
(exposed gravel-  +3/ 1.5 0.16 220 <3
sand +0/ 2.8 0.27 196 <6
Twin Rivers +6/ 3 0.76 44 <6
(exposed gravel- +37 4 0.63 692 <8
sand) +07 15 1.62 1448 <30
North Beach Sand +6/ 7.3 1.60 81 <15
(semi-exposed +27 10.5 0.49 3287 <27
sand) +0’ 18.5 1.26 4597 <34
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Table 12, (Cont.)

Study Area

Mean Species

Richness Diversity

Mean Total2
Density (#/m

Mean Total

Kydaka Beach
* (exposed sand)

Jamestown
(protected sand)

W
[+ -V )

o
v e
w N

66
99
112

56,874
42 ,445
38,046

Biomass (g/mz)

<7
<5
<10

<25
<372
<115
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Table 13. Subtidal summary of second year community parameters by study area - depth. All
parameters are for June 1977.

Species Diversity Total Dgnsity Total Bjfomass
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 -5m 77 2.82 13,814 <156
(sand) <10 m 86 3.26 4426 <172
Morse Creek -10m 127 2.72 11,654 <290
(cobble-gravel)
Beckett Point -5 m 83 2,77 13,416 <170
(sand) -10m 90 3.05 17,542 <214
Dungeness Spit -5m 28 2.43 858 <56
(sand-gravel) -10 m 136 3.82 6764 <322
Twin Rivers -5m 28 1.69 8852 <56
(gravel)
North Beach -5m 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
James town -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 -5m
compared to -10m,

The above illustrates the difficulty of determining causes for observed
pacterns 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 areas 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 -5m
and Tongue Point -10m. 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 and 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/m 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 communities. Ranking energy flow and net
productivity in the rock, cobble and protected sediment systems is impossi—

ble without detailed rate studies.

The first year report (Nyblade, 1978) gave‘é‘detailed:énalysis)bf‘if
study area and tidal level similarities. Second year data confirmed first
year patterns. Rock, cobble, and gﬁa;el intertidal areas were similar to



each other. Suhtidal areas of simjilar sediment type showed high community
similarity. Low similarity was found between communities at high, mid, and
low tidal height 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, +0; Pillar +0). 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. Reaspns 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 t?fosampling methodology to adequately




111

Table l4. Second year (1977-78) seasonal change in species richness by study area - tide height.
Asterisk indicates seasonal peak.

Study Area Spring Summer Fall Winter
Tongue Point 16/ 79% 66 56 44
(rock) +3! 114 136 126 97
' +0’ 180 175 _ _
Morse Creek +6! 8 16=* 7 15
(cobble over +3/ 59 - 76% 70 64
sand) +0/ 112 117% 82 _
Beckett Point +6' 10 13 15% ’ 12
(protected +3/ 23 55 74% 29
gravel-sand) +0’/ 68 83 93 79
Dungeness Spit +6/ 2% 1 0 1
(exposed gravel- 43/ 2% 2% 1 1
sand) +0’ 3 2 5% 1
North Beach Sand +67 10« 8 6 5
(semi-exposed +2/ 9 13 10 10
sand) 40/ 16 21x 18 19
Kydaka Beach +6/ 2 6% 4 2
(exposed sand) - 43/ 2 5% 2 1
+0 6 5 7% 1

James town +6/ 7 8 4 4 14 %
(protected sand) +1.4/ 33 36 46 * 38
, 407 - 47 57 76 * 61
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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
+07 10,470 28,280 _ =
Morse Creek +67 206 2,458%* 1,257 844
(cobble over +37 6,452 29,420 33,278* 13,514
sand) +0/ 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) +0/ 24,830 58,584 97,112* 45,784
Dungeness Spit +6/ 8 332+% 0 4
(exposed gravel- +3/ 276 16 16 572 %
sand) +0/ 52 144 520* 68
North Beach Sand +6 92 156 * 48 28
(semi-exposed +2/ 2,600 6,372*% 1,824 2,352
sand) 40/ 5,608% 3,692 3,792 5,296
Kydaka Beach +6/ 12 144 * 96 12
(exposed sand) +37 8 328+* 48 12
+0/ 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
+0/ 25,910 24,216 50,412 51,644 %
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significant biomass was measured. Asterisk indicates seasonal peak.

Study Area Spring

Table 16. Second yearr(1977—78) seasonal change in biomass by study area - tide height whefe

Summer Fall Winter
Tongue Point +67 3466% 1619 446 374
(rock) +37 2985 3712 4807+ 2280
+0/ 6506 8230 - _
Morse Creek +3/ 653 1047 916 1088*
(cobble over +0/ 3936* 3176 2216
sand) -
James town 407/ 302 252 1084 * 20
(protected sand)



reflect real population change may be another reason. The methodology
used was designed to optimally describe the communities present, not
necessarily to provide population information on component species useful
for examining seasonal population change.

It 1s 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. Community
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 community
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. Speciles richness and diversity showed very little year to year
change especially in the richer intertidal sites. Figures 2 and 3 present
graphically the reélationship 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 -5m where much
algae was collected the second year, probably a sampling problem caused by
collecting larger cobble in the secand year in this apparently heterogeneous
area.

Table 18 presents a summary of the values for community 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 ofe
considers sampling problems due to organism patchiness:and 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 communi&y 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.
114
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Table 17.

Comparison of first and second year summary community parameters.
North Beach Cobble, Twin Rivers comparison of spring 1976 with spring 1977;

Asterisk:

Pillar Point,
Tongue Point +0'

spring-summer 1976 with spring-summer 1977; Morse Creek +0' spring-fall 1976 with spring-fall 1977.

Mean Mean Mean
Study Area Stratum Species Richness Diversity Total Abundance Total Biomass*
(#/m2) (g/m2)
'76-'77 '771-'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
*+0' 150.3 177.5 2.5 2.3 4,474 19,375 5,262 7,368
-5m 133 209 2.6 1.5 6,004 18,635 8,539 9,160
-10m 59 94 2.1 3.0 604 834 778 2,988
Pillar Point *+6' 26 42 0.9 1.9 27,282 11,620 640 480
+3°' 169 131 3.1 2.5 11,540 8,994 11,766 6,317
+0' 123 124 1.8 2.0 729 15,642 7,548 11,375
-5m 92 77 3.1 2.8 6,123 13,814 - -
~10m 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
‘ +0' 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
*4+0' 101.8 103.7 2.6 2.3 12,794 15,218 1,683 3,109
-5m 74 3.0 1,495 - -
-10m 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°t 40.0 45.3 2.0 2,2 4,716 16,678 - -
4+0°' 80.3 80.8 2.1 2.4 34,102 56,578 - -
-5m 101 83 2.9 2.8 15,522 13,416 - -
-10m 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 - -
+0' 3.3 2,8 - 0.8 0.3 97 196 - -
~-5m 30 28 2.4 2.4 283 858 - -
~10m 90 136 3.0 3.8 3,828 6,764 - -
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Table 17. (Cont.)

Mean Mean Mean Mean
Study Area Stratum  Species Richness Diversity Total Abundance Total Biomass*
H' (#/m2) (g/m2)
'76-'77 '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' 5 4 0.6 0.6 332 692 - -

+0' 10 15 0.9 1.6 420 1,448 - -

-5m 139 28 3.5 1.7 5,282 8,852 - -

-10m 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 - -
+0' 14.8 18.5 1.0 1.3 4,223 4,597 - -

-5m 163 201 3.6 1.4 9,303 14,103 390 12,021

-10m 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 - -

-5m 51 54 3.0 2.6 2,300 6,230 - -

~10m 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 56,076 38,046 - -

-5m 174 136 3.5 3.5 21,712 17,364 266 782
-10m 144 156 3.2 3.8 20,747 12,864 106 76

* Blanks occur where community biomass
large numbers of <0.1 g. weights.

for first, second or both years was low and uncertain due to the
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Table 18. Community similarity between year one and vyear two by study area - tide height.
- values range from 0.00, no similarity, to 1.00, total similarity.
data were not obtained.

Similarity
Blanks occur where two years of
Values for Pillar Point, North Beach Cobble, Twin Rivers are based on
spring 1976 and spring 1977 only; Tongue Point +0' spring-summer 1976 and spring-summer 1977; Morse
Creek +0' spring~fall 1976 with spring-fall 1977 only.

Study Area Habitat Type Tide Height
+6' +3' +0* -5m -10m
Tongue Point rock 0.56 0.61 0.49 0.31 0.08
Pillar Point rock intertidal; sand subtidal 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 g;avel—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 - seml-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 (gTé?!) 0.79 0.42 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. 1In 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
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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.
RP6 = Beckett Point +6', BP3 = Beckett Point +3', BPO = Beckett Point +0'; DS6, DS3, DSO =
Dungeness Spit +6', +3', +0'; JT6, JT3, JTO = Jamestown +6', +1.4', +0'; KB6, KB3, KBO = Kydaka
Beach +6', +3', +0'; MC6, MC3, MCO = Morse Creek +6', +3', +0'; NBC6, NBC3, NBCO = North Beach
Cobble +6', +3', +0'; NBS6, NBS3, NBSO = North Beach Sand +6', +2', +0'; PP6, PP3, PP0 = Pillar
Point +6', +3', +0'; TP6, TP3, TPO = Tongue Point +6', +3', 4+0'; TR6, TR3, TRO = Twin Rivers +6',
+3', +0'.
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Figure 3. 1Intertidal diversity (mean of the first and second years) by study area - tide height
compared with the percentage change in diversity between the first and second years. For study
area abbreviations (e.g., BP6), see Figure 2.
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Figure 4. Intertidal species richness (mean of the first and second years) by study area- tide

height compared with sediment particle size. For study

Figure 2.

FS = fine sand, FMS = fine-medium sand, MS =

area abbreviations (e.g., BP6), see
medium sand, FCS = fine-coarse sand,

SG = sand and gravel, CS = cobble and sand, CSG = cobble, sand and gravel, R = rock.
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Figure 5. 1Intertidal species richness (mean of the first and second years) by study area- tide
height compared with the similarity of communities between the first and second years.
for similarities range from 0.0 (no similarity) to 1.0 (total similarity).
abbreviations (e.g., BP6), see Figure 2.
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Table lc. Tongue Point (rock) benthic organisms from the Tow (#07) intertidal zone collected

spring and summer 1977, expressed as number anu/or biomass () per D.00 (N=20) and
3.2 {N=s) m< + standard deviation.
5 Spr 77 " 2 Sum 77 2
0.0l m 0.2 m“ 0.01 m 0.2 m
# wt § wt # wt # wt
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5p.
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8p . +0.1
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Pennales <0.1 0 <0.1 0
SPP.
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Alaria 57.6 754.7 65.0 620.8
8p. +110.9 +521.5 +118.6 +752.8
Costaria 0.1 0.7 0
coastata +0.2 +0.8
Degmarest ia 0 2.2 0 0
ligulata 4.5
Hedophyllum 55.9 68.7 0 12.0
sesslile *59.9 +30.2 +16.7
Laminaria 0 0.4 0 4.9
saccharina +0,7 +8.0
Laminarisles 0.2 0 0 0.0
8p. *l.u 0.1

[
wn
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Rhodophyta

Acrochaetium
Bp
antithasmion
defectum
Antithamnion
kylini{i
Antithamnionella
pacifica
var. pacifica
Bogsiclla
plum osa
Calliiarthron
tuberculosum
Callithsm~ion
pikeanum
Callithamnion/
Pleonosporium
Callophyllis
8p-
Constantines
simplex
Corallina
vancouveriensis
Corallinaceae
Bp.
Cryptonemia
ovalifolia
Cryptonemia

sp.

Tongue Point

+

ZSpr 77 5 Sum 77

0.0l m 0.2 m 0.0l m 0.2 m

4 wt é wt # wt wt
<0.1 0 0 0
<(0.1 0 0 0
0 0 0 <0.1
<0.1 0 0 0
5.8 0 0 01
+8.5 0.2
0.0 n 0 0
+0,2
0.0 0 Q 0
+0.1
<0.1 0 )] 0
0 0 0 <0.1
<0,1 0 0 0
0.5 0 0.1 ¥
:1;1 0.1
12 0 0 0
0 0.1 0 0

0.1

~0.1 0 0 0



Cryptosiphonia
woodi{
Delesseriaceae
8p.
Endocladia
wuricata
Gigartina
papillata
Cracllaria
sp.
Halosacclon
glandiforme
Halymenia
coccinea
Heterosiphonia
8p.
Hildenbrandia
occidentale
Hymenena
flabelligera
Hymenena
sp.
Iridae
cordata
Iridaes
sp.
Laurencia
spectabi’ "
Melobesia
mediocris

Tongue Point

+0Q

p Spr 77 Sum 77
0.01 w 0.2 m 0.01 m~ 0.2 m
L wt wt wt wt
<0.1 0 0 0
<0.1 0 0 0
<0.1 0 0 0
0.0 0 0 0
+0.2
0 <0,1 0 0
<0.1 g 0 g
0 1.3 0 o
+ 2.7
<0.1 0 0 0
v Y] 0 0
0.3 3.7 0 0
*0.9 4.4
0.2 0.8 0.7 0
*0.3 +1.0 +0.3
1.5 40,8 2.1 5.2
2.9 +76.1 +4.,2 +10.5
0.0 0.0 ¢ 0
30,1 + 0.1
0.0 0 0 0
+0.1
0 <0,1 <0.1 0
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Membranoptera
8p.
Mesophyllum
conchatum
Mesophyllum
8p.
Mi~rocladia
borealis

Neoptilots
hypnoides
Heoptilota
sp. (Juv.)
Odonthal ia
floccosa
Odonthalias

kamteachatica

Odonthalia

sp.
Petrocelis

middendorfid

Peyssonelia
8p.
Plocamium
tenue
Polysiphonia
hendryi
Polysiphonia
pacifica
Porphyra
|p,

Tongue Point

+0

. Spr 77 4 Sum 77
2 2 2 2
0.0l » 0.2 m 0.0l m 0.2 m
§ wt 7 wt wt wt
<0.1 0 0 0
0 v/ v", 0
Y 0 0 0
0.0 0 <0,1 0
+0.0
0.0 0 0 ]
+0.0
<0.1 0 0 0
0.5 0.1 0.3 0
+1.0 +0.3 +1.0
<0.1 0 0 0
<0.1 0 0 0
v 0 0 0
<0.1 0 ¢ 0
<0.1 0 <0,1 0
<0.1 G <Q.1 0
<0.1 0 0.1 0
+(.2
<0.1 4] 0 0



Tongue Point +0

, Spr 77 Sum 77

0.0l m 0.2 m2 0.01 m? 0.2 o°
# wt L wt { wt # wt
Prterosiphonia <0.1 4] <0.1 0
bipinnata
Ptercsiphonia <0.1 0 0 0
dendroidea
P.ilothamniopsis <0.1 4] 0 0
lejolisea
Rhodochorton 0 0 <0.1 0
8p.
Rhodymenia 0.2 0.6 0 0
palmata +0.5 *+1.2
Bhodymenia <0,1 0 0 0
sp.
Spermatophyta
Phyllospadix 0.9 185.4 34.6 871.9
scoulerdi 3.4 +370.9 +58.9 +1030.6
Porifera
SpP-. v 0 0 Y
Helichondria 4 0 0 0
pacifica
Ophlitaspongis 0 0 0 v
peanata
Cnidaria
Anthozoa 0.1 <0.1 0 0.7 0.1 0.8 <0.1
8PP + 0.5 11.2 i0.3 :1.5
Anthopleura 0 0 0.1 0.0
elegantissima +0.2 +0.1
Hydrozoa
ApP. Y v 0 0
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+0

Tongue Point

0.2 m

Sem 77
0.2 mz 0.0l m
wt

Spr 77

0.0

0.3

<0.1

0.0
+0.1

<0,1

0.0
+0.0

3ittium

eschrichtii

Calliostoma

0.9

1.0
2,0

0.1

0.3
0,7

*1.7

0.4

ligatum
Cerithiopsais

<0.1

0.2
*0.4

<0.1

0.1
0.3

<0,1

<0.1

~ 0N
OO

<0.1

(]

+1

<7

oo

Crepidula

+

so. (juv)

Homa 1 opoma

o
+i

paculum

Lacuna

<0.1

0.9

<0.1

—
+i

o

<0.1

N WY - N

O OQ

4+

variegata

Littorina

+i

sitkana

Margarites

<0,1

0.1
0,2
0

<0.1

0.2
+0.4
0

0.6
*1.3

1
3.0
0

0.0

0.2
<0, 1

0.3
+0.8

0

0

Lirularia

Mitrella

pupillus

Margarites/

0.1

0.7
+1.8

2 0.3 0.1
+(3.5

12

+0.2

0.1

+0.7

carinats
Mitrells

0.1
0.1

0.8

-l
+i

gouldi

Rotoacmaea

o

0.0
0.1

0.2
0.4

+

scutum
Ocenebra

0.1 <0.1

<0.1

0.1
+0,3

0.0
+0.0

0.1
0,2

+0.2

lurida
Onchidella

0.0
0.0

0.1
0.4

borealis
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Tongue Point
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Mopalia
sp. K

Tonicella

[- <Y ]

+I
N

+i

0.0

4.5
+4.5

1.5
0.6

+!

lineata

Gastropoda

Fa ] - ~ —
oNO Q o o
oY v v v
AN AT NS OO
COoODODONTOD
41 +1 +: +i +1

<(.1
<0.1

N W e T

« a2 w e

=] (e o oOQ OO
+| +1

(Juv)

Acmgeidae
8D .
Acteocina
8p.
Alvinia
ep.
Barleeia
haliotiphila

mitra

Acmsea
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Tongue Point +}

2 Spr 77 2 Sum 77
0.0l m 0.2 m 0.0l m
[ wt # wt

&

Thais 0 o <0,1
canaliculats

Thains 0 0
emarginata

Thais 0] 0
sp. (Juv.)

Trichotropis 0.1 <0.1 0
cancellata 0.2

Velutina 0

laevigata

i+

<0,1

<0.1

[aS I o I N N

I+

4
SO0 O0000O

.

<0.1

I+

(=)
oo
~ LD

Bivalvia
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0 <0.1
1
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0
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o QO
e
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(e ol o]

W 0o
I+

[ o]
[= I )
I+

oo
P
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Modiolue 0 0
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Transennells
tantilla

Zirfaea
pilsbryi

Annelids
Oligochaeta
spp.
Polychaeta
Arenicolidae
spPp.
Branchiomaldane
vincenti
Capitellidae
Capitella
capitata
Chrysopetslidsae
Paleonotus
bellis
Cirratulidae
a8pp.
Cirratulus
cirratus
Eunicoidea
8spp.
Eunicicae
Eunice
valens
Lembrineridae
Lumbrineris
inflata

Tongue Point

+0

Spr 77 5 Sum 77
0.0l m 0.2 m 0.01 m* 0.2 m
# wt ¢ wt
0 0.7 0.0
+1.5 +0.1

0.1 0.0 0

+0.5 £0.0

1.9 <0.,1 28.3 <0.1
+*5.5 +68,0

0.1 <0.1 0

+0.2

0.1 <1 3.5 <0.1
+0.4 +7.6

0.5 <. 11.1 <0.1
#1.1 +24.8

0.2 <0.1 0.5 <0,1
0.4 +0,9

0.1 <0.1 1.7 <0.,1
+0.2 +3.1

2.8 4 0.4 <0.1
+6.3 +1.3

0.4 <0.1 0.2 <0.1
+0.9 +0.5

0.2 v 0
0.4

0.1 <0.1 0

+0.2
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Tongue Point +0

2 Spr 77 2 Sum 77
0.0l m 0.2 m 0.01 m? 0.2 w?
wt ¢ Wt # wt # wt
Lumbrineris 1.2 <0.1 0 3.2 <0.1 0
8p. +2.0 *6,4
Maldanidae 0 G ag.1 <0.1 0
sp. (Juv.) +0,2
Hereldae
sp. (Juv.) 0 J 4,5 0.1 0
Nerets 4,2 <0,1 0 1.3 <0.1 0
8p. 4.9 +1.7
Nereis 0 0 0.1 <G.1 0
pelagica +0,2
Platyneresis 1.1 <0.1 0 5.2 <0.1 0
bicanaliculata 3.0 2.6
Onuphidae
Onuphis 0.4 <0.1 0 11.7 <0.1 0
stigmatis +1.3 +24.9
Onuphis 1.1 <0.1 0 0 0
ap . +3.0
Orbinitda
Haineris 0.2 <0,1 U 70 <0.1 0
dendritica 0.2 +14,9
Raineris 0.1 <0.1 o 0 u
quadriccusy da $0.4
Naineris 0.4 <g.1 0 2.2 <0.1 0
sp. 21.% 5.5
Scoloplos 0.1 <0,1 0 0 0
sp. 0.4
Phyllodocidae
Eujalia 0 0 c.1 <0.1 0
bilineata 0,2
Eulslia 6.2 <0.1 0 0.6 <0.1 0
quadrioculata *0.5 *1,2
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Tongue Point +0

Spr 17 2 Sum 77
0.0l nm .2 m” 0.0l m

# wt § wt

&

Eulalia <0.1 0 <0.1

8p.
Pclynolaae
ap.
Halosydna
brevisetosa
Sabellidae

&pp.
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Tongue Point +G

9 Spr 77 2 Sum 77
0.0l m 0.2 m 0.01 m
# wt ¢ wt # wt

Spionidae
Polydora
columbiana
Polydora
pyridialia
Poiydora
spougicola
Polydcra
8p.
Syllidae
Brania
brevipharyngea
Exogone
gemmifera
Exogone
louredi
Exogone
ap.
Cdontosyllis
8p.
Sphaeroayllis
brandhorsati
Sphaerosyllis
pirifera
Sphaerosyllis
8p.
Syllis
8p.
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Tongue Point +0

Spr 77 Sum 77
0.01 m? 0.2 m? 0.01 m2
# wt # wt # wt
Terebellidae 4.1 v 0 0.1 <0.1
BPP. 8.7 +0,2
Nicolea 6.5 <0.1 0 12.7 <0.1
zostericola *28.1 +20.4
Polycirrus 0 ] 3.2 <0.1
ap. t8.7
Sipunculida
Phascolosoma 0.1 <0.1 0 0.2 <0.1 0.
agasaizii +0.2 0.5 +0.
Pycrogonida
Halosoma 0.1 <0.1 0 0.1 <0.,1
compactum +0.2 0.2
Crustacea
Ostracoda
spP. 0.4 <0.1 0 3.4 <0.1
Cirripedia + 1.0 + 6.4
Balanus 0.8 <0,1 7.3 40.6 2.1 2.0
cariosus *1.3 +14.5 $81.2 +8.0 +8.4
Balanus 0.1 <0.1 0 0
giandula +0.2
Balanus 0.4 17.2 1.5 6.1 0
nubilia rl.1 +58.8 +1.9 241.0
Balanus 0.7 0.0 0 2.6 0.
sp. (Juv.) +3.1 0.1 6.5 0.1
Chthamalus 0 0 0.1 <0.1
dalli 0.2
Cumacea
Cumella 0 0 0.4 <0,1
vulgaris +1.4



Toague Point +0

Spr 77 5
0.0l m 0.2 m 0.01 m°
# wt # wt ¥ wt

Tanaidacea
Anatanais
normani
Leptochelia
dubia
Pancolus
californiensis
Isopoda
Cirolana
narfordi
Dynamenella
glabra
Dynamenella
sheareri
Dynamenella
gp. (Juv.)
Exosphaeroma 0.1
media 0.2
Exosphaeroma 0 2.6 <0,1
4.3
0

<0.1 ]
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Tongue Point +03

Spr 77 Sum 77
0.01 m? 0.2 m’ 0.01 ml
¢ wt # wt # wt
Idotea 0.2 0.1 &) 0
wosnesensiii +0.5 +(3.2
Idotea 0.5 <0.1 0.1 <0.1
gp. {juv.) 0,9 +0.2
Jaeropsis 0.1 <0,1 0 0
dubia *0.2
Jaeropsis 0 0 0.8 <0.1
lobata +2.2
Jaeropsis ¢] 0 0.1 <0.1
8p. +0.2
Limnoria 0.9 <0.1 0 0.8 <0.1
algarum *2.5 +2.0
Limnoria 0.4 <0.1 0 0
lignorum *1.3
Munna 0.4 <0.1 0 0.1 <0.1
chromatocephala ¢0.8 +0,2
Munna 0 o 0.3 <0,1
stephensent 0.8
Munna 0 0 0.2 <0,1
ubiquita 0,7
Paranthura 0 0 0,2 <0.1
elegans 0.4
Synidotea 0 0 0.2 <0,1
pettiboneae *0.7
Synidotea 0 0 1.1 <0.1
8p. A. +3.9
Amphipoda
Ampithoe - - 1.6 <0,1
sp. C. *4.6
Ampithoidae - - 2.5 <0.1 .8 0.1
+4.,9 1.5 0,2

8pp.
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Tongue Point +0

5 SPI 77 2 , Sum 77 5
2.01 w~ 0.2 m 0.01 m~ 1.2 m”
# wt ¢ wt # wt # wt
Aorodes - - 5.8 <0.1 0
columbiae *6.7
Atylus - - 0.5 <0.1 0.3 <Q.1
leviiensis +0.9 *0.5
Cagrella 0.1 <0.1 0 0 0
greenieyi +0.4
Caprella 0.2 <0.1 4] 0 0
Verrucosa +0.7
Cerops Gg.2 <0.1 0 0.1 <..1 0
compactus 0.7 0,2
Cymadusa - - 0.4 .0 7.5 a.5
unc inata 1.1 0.1 15,0 1,1
Gammaridea 13.2 <0.1 1.6 3.0
sPp .- 9.6 +1.2 0.1
Gammaropsis - - 0.3 <0.1 0
thompsgoni 0.8
Hyale - - 1.1 <0.1 0
frequens +2.4
Ischyrocerus - - 1.9 <0.1 0
angulpes *1.9
Jassa - - 0.2 <0.1 e
falcata 0,5
Lepidepecreum - - 0.1 <0,1 o
(gur janovae) 0.5
Lepidepecreum - - 0.5 <0.1 0
sp. A =2.0
“elita - - 1,7 <0.1 0.3 <0.1
californica *3.5 0,5
Met “opa - - 0.1 <0.1 0
cistella +0.2
Hajna - - 0.2 <0,1 O
consiiiorum *0.7
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Tongue Point +Q

Spr 77 2 Sum 77 5
0.01 & 0.2 m 0.0l m 0.2 m
§ wit # wt # wt # wt
Najna - - 1.3 <0.1 2.8 <0.1
Bp. 4.3 *3.8
Oligochinus - - 0.1 <(,1 0
lightt 0.2
Parapleustes - - 1.4 <d.1 0.5 <(.1
nautilus +2.0 1.0
Parapleustes - - 1.0 <0.1 0
pugettensis 2.5
Photis - - 0.4 <0.1 0
bifurcata +0.9
Photisn - - 0.2 <0.1 0
brevipes +0.9
Photis - - 5.4 <0, 1 2.0 <0.1
sp. A +9.4 4.0
Photis - -~ 5.2 <0.1 0
8pp. +8.9
Polycherisa - - 0.1 <0.1 0
osborni 0,2
Pontogeneia - - 0.4 <0.1 4]
intermedia +0.8
Tritella 0.1 <0.1 0 0.3 <0.1 0
pilimana 0,2 *0,6
Decapoda
Cancer 0.1 0.1 0.1 0.2 0.1 0.4 0.5 0,0
oregonensis +0.3 0.4 +0.3 40,2 0.3 *1,6 *0.6 10,1
Cancer 0.1 0.0 0 0 0
sp. (Juv.) £0.3 +0.1
Cryptolithodes 0 0 0.5 0.4 0.3 0.0
sitchensis 1.0 1,8 *0.5 *0.1
Oedignathus 0.2 0.4 0.1 0.6 0 0
inermis 0.4 1.4 *0.3 *0.6



Tongue Point

Spr 77 2 2
0.01 w 0.2 m 06.0l m
# wt # wt wt
Pagurus 0 0 0.1 <0.1
hirsutiusculus 0.2
Pagurus 0.7 0.2 0.8 0.1 0.1 <0.1
8p. (Juv.) £3.1 3.7 $1.5 *0.2 0,2
Pinnotheres 0 0 0.1 0.0
pugettensis +0.2 (0.1
Planotheridae 0.1 <0.1 0 0
8pp. +0.2
Pugettia 1.7 0.1 0.5 0.3 6.7 0.2 2.0 1.8
gracilia +3.5 *0.4 +1.0 0.6 8.1 0.4 +5,5 +2.3
Insectsa
Coleoptera 0.1 <0.1 0] 0
BpPp. 0.2
Diptersa 0.3 <0,1 0 .- <(.1
8TP. +0.7 0.2
Bryozoa
8PP. v 0 0
Echinodereata
Ophiuroidea 0.1 <0.1 0 Cc.1 <Q.1
sp. (Juv.) +0.3 +0.2
Asteroides
Henricia 0.1 0.0 0.1 1.0 0.2 0.2
leviuscula +0.1 0.1 £0.3 0.1 10,7 1.0
Leptasterias 0.1 <0,1 0 0.1 <0.1
hexactis +0.4 10.3
Holothuroidea
Cucumaria 0.1 <0.1 0 .2 0.0
paeudocurata +0.7 +0.5 0.1

(s}



Chordatse

Ascidacea
Bp.

Speciea Riclness
Diversity - H]
Total Rumber

Total Biomass (g)

Tongue Point +G
Spr 77 Sum 77
0.01 m° 0.2 w? 0.01 m? 0.2 m?
W # wt # wt wt
0 0 V 0
178 170

2.33 2.17

2617.5 6183.8

1626.5 2057.5
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Table 1d.

Tongue Point (rock) penthic organisms {rom the subtidal collected

17 June 1677. expressed as number and/or biomass (o) per 0.25 m? + standard

deviation (N=4).

Chlorophyta

Chaetomorpha
3p.
Derbesia
marina
Moncstroma
8p.
Rhizoclonium
riparium
Spongomorpha
coalita
Spongomorpha
spinescens
Ulvaria
sp.

Bacillariophyta

Pennales
app.

Phaeophyta

Costaria
costata
Desmarestia
ligulata
Desmarest{ia
viridis
Desmarestia
sp. (juv.)
Ectocarpaceae

-5 m -0 m
wi # Wi
Q.0 0]
0.1
0.1 0.0
0.1 +0.1
0.0 0.0
0.1 +0.1
0.0 0
*0.1
0.0 0
+0.1
0 g.a
0.1
0.0 0
0.1
0.0 0.0
+0.1 +0.1
0 3.6
£7.3
0.0 0.8
+0.1 1.7
2.7 4.3
+2.1 +8.5
0.0 0
0.1
0.0 0
0.1

+



Giffordia
ovata
Laminariales
8p.
Pterogophora
californica
Pylaiella
tenella
Syringoderma
abyssiceola

Rhodophyta

Acrochaetium
8p.
Amplisiphonia
pacifica
Antithamnion
defectum
Antithamnion
kylinii
Bossiella
plumosa
Bonnemaisonia
nootkana
Calliarthron

tuberculosum

Callithammion
biseriatum

Callithamnion
plkeanum

Tongue Point

Subtidal
-5wm
# wt wt
g.o 0
+0.1
2.3 0
3.9
] 2.7
£5.3
0.0 0
+0.1
0.0 0.0
0.1 *0.1
0.0 0
+0.1
0.a 4]
0.1
0.1 0.0
+0.0 +0.1
0.0 0.0
+0.1 +0.1
0.4 0
*0.4
0 0.9
1.9
1121.3 1.7
+688.5 *3.4
0.0 0
+0.1
0.¢ 0
0.1
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Callithamnion/
Pleoaosporium
Callophyllis
flabellulata
Callophyllis
haencphylla
Ceramium
californicum
Ceramium
8p.
Choreocolax
polysiphoniae
Corallinaceae

Cruoria
profunda

Cryptonemia
ovalifolia

Delesseriac.ae

Fauchea
laciniata

Griffithsia
paclifira

Herposiphonia
plumula

Herposiphouia plumula

var. plumulsa
Hollenbergia
subulata

. Tongue Point

Subtidal
__->m _-i0m
# wt it Wt
0.1 0.0
0.1 +0.1
0 0.2
+0.2
0 0.0
+0,1
0.0 0.1
+0.1 0.1
g.0 0
]
A 0.0
+G.0 +0.1
0.0 0.0
+0.1 +0.1
0.1 0]
+0.1
0 0.1
+0.2
0.0 0
:0.1
2.9 0.0
+2.6 +0.1
0 0.3
+0.5
33.5 0.1
227.7 +Q.,2
0.0 0
+0.1
0.0 0.0
+0.1 +0.1
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Hymenena
sp.
Iridaea
sp-.
Mesophyllum
conchatum
Mesophyllum
s8p.
Microcladia
borealis
Microcladia
8p.
Opuntiella
californica
Peyssonelia
pacifica
Peyssonelia
sp.
Piatythamnion
pectinatum
Platythamnion
villosum
Pleonosporium

vancouver ianum

Polysiphonia
hendryl

Polysiphonia
pacifica

Polysiphonia
paniculata

Tongue Point

Subtidal
-5 m _-10m
# wt wt
4.3 0
4,2
0.0 0
*0.1
0.0 0
0.1
0.0 0
+0.1
0.1 0
+0.1
0.0 0
+0.1
0 0.0
0.1
0.0 Q
*0.1
0.0 0
+0.1
0.0 0.2
+0.1 +0.2
0 0.0
0.1
0.9 0
0.1
0.1 0
+0.1
6.1 0.0
+0.1 +0.1
0.1 0.0
10.0 +0.1

w17



Polysiphonia
|p.
Polysiphonia
scopulorum
villosum
Pterosiphonia
bipinnata
Pterosiphonia
dendroides
Pterosiphonia
gardneri
Pterosiphonia
gracilis
Prilothamniopsis
lejclisea
Rhodoptilum
plumosum
Rhodymenia
sp.

Porifera
SDP.

Cnidaria
Hydrozoa
Aglacphenia

Plumularia
sp.

Tangue Point

Subtidal
-5m -10 m

¢ wt wt
0.0 0

0.1
0.0 6.0
0.1 *0.1
0.1 0.0
0.1 0.1
0.] 0.0
0.1 0.1
0.1 D.l
0.1 0.1
0.0 0.0
+0.1} 0.1
0.1 0.0
0.0 0.1
0 0.0
+0.1
0.1 0

+0.1
0.0 0

0.1
¥ 7 'f
0 J.1
0.2
0 2.3
th b

17



Tongue Point

Subtidal
=5 m =10 m
4 Wt ' wt
Anthozoa
Actiniaria 0.6 <0.1 0
Spp.
Platyhelminthes 4.7 <Q.1 0
Spp. 8.1
Nemertea 15.3 <0.1 0.5 <0.1
Spp. +9.9 +0.6
Nemetoda 31.0 <0.1 0.3 <. 1
Bpp. +43.3 +0.5
Mollusca
Amphineura 6.0 0.0 0]
sp. (juv.) 4.4 +0.1
Cyanoplax 0] 0.3 <0.1
dentiens +0.1
Mopalla 0.7 0.1 4]
8p. +0.6 0.2
Tonice:la 38.7 14 12.3 B.4
lineata +31.9 +10.9 +13.7 +10.8
Gastropoda
Acmaea 1.8 0.5 1.3 G.4
mitra *2.5% 0.7 +2.5 +0.8
Acmaeidae 0.3 <0.1 0
0.5
Aeolididae 0.5 <0.1 2.5 <0.1
5p. +1.0 +3.8



Alvinia
8p.
Amphissa
columbiana
Balcis
montereyensis
Bittium
eschricheii
Bittium
8pp.
Calliostoma
ligatum
Calyptraea
fastigiata
Ceratostoma
foliactun
Cerithiopsis
Bp.
Colltisella
ochracea
Crepidula
Sp.
Crepipatella
lingulata
Cryptobranchia
concentrica
Fusitriton
oregonensis
Granulina
margaritula

Tongue Point

Subtidal
-3 m -10 m
# wt # wt
23.C 0.1 53 <.1
+22.3 +0.1 +0.6
78.8 3.4 1.8 0.3
+54.,13 +3,1 +2.2 +0.3
0.3 <Q.1 0
0.5
2.0 0.7 0
o} +0.9
0.9 0.3 3.0
+0,9 *0.5 +0.1
26.3 0.5 D.0
+29.5 +0.6 20,1
J 0.5 <Q,1
+1.0
0 D.8 3.4
+1.0 +4.5
13.5 0.4 0.3 <0.1
+15.3 +0.5 +0.5
4] 0.8 0.1
+1.5 +0. 1
6.3 0.3 0.3 <0.1
5,7 +0.4 *0.5
0.3 0.1 0
+0.5 +0.1
0.5 <0.1 0
+1.0
o 0.3 21.6
+0.5 «43.2
135.3 1.0 0
+186.9 1.4



Tongue Point

Subridal
TS m
#
Lacuna 24.3
ariegata +31.3
Lirularia 39.8
lirulata 41.3
Margarites 57.0
pupillus £50.9
Margarites/ 2.0
Lirularia 14.0Q
Mitrell: 9.3
carinata 9.1
Moelleria 0.3
quadre +0.5
Kassarius 0.5
mendicus 0.6
Ocenebra 13.3
lurida +12.0
Odostomia 0.3
8p. £0.5
Cenopota 0.3
tabulata 0.5
Retusa 0.3
8p. 0.5
Searlesia 0.3
dira 0.5
Tegula 0.3
gap. (juv.) +0.5
Trichotraepis a.5
cancellata +1.0
Turridae 0.3
+0.5
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Velutina
laevigaca
Bivalvia
Clamys
hastata
Entodesma
saxicola
Hiatella
arctica

Annelida
Oligochaeta
BPP.
Polychaeta
Ampharetidae
spp-
Cirratulidae
Spp.
Dodecaceria
cencharum
runicidae
Eunice
valens
Hesionidae
Micropodarke
dubia
Cphiodromus

pugettensis

Lumbrineridae
Lumbrineris
Spp-

Tongue Polat

Subtidal
’S"" J ey
# wt 3 t
U. . <0.1 2
+1.0
0 0.3 0.0
+0.5 +0.)
0.3 <0.1 8]
0.6
0 0.3 <f.1
+0.5
0.8 <0,1 o}
+1.5
0.3 <0,1 ¢
+0.5
13.0 <0.1 0.5 <Q.1
+11.2 +1.0
5.8 <0.1 0
4.8
0.3 <0.1 0
+0.5
C.3 <0.1 0
+0.5
0.3 <0.1 4]
+0.5
13.0 <D, 1 o]
+15.0



Nereidae
sp.
Nereis
SpPP-
Platynereis

bicanaliculata

Onuphidae
Onuphis
spp.
Opheliidae
Armandia
brevis
Phvilodncidae

Eulalia
quadrioculata

Phvllodoce
3p.
Pilargidae
Sigambra
tentaculata
Polynoidae
spp.
Arctone
vittat:
Harmothoe
imbricata
Polyodoniidae
Peisidice
aspera

Tongue Point

Subtidal
- -5 m S—
it wL wt
22.3 <0.1 0
+19.7
17.9 <0.1 1.8 <0.1
+15.9 +2.4
538.3 <0.1 15.5 <0.1
+387.8 +19.4
0.8 <0.1 0
*1.5
2.9 <0,1 0
+5.0
0 0.3 <G.1
0.5
5.3 <0.1 0.3 <Q.1
* 7.4 +0.5
1.5 <0.1 0.3 <0.1
+2.4 +0.5
0.3 <0.1 0
+0.5
5.5 <0.1 0.8 <0.1
t5.6 +1.,0
0 0.3 <0.1
+0.5
1.8 <0.1 0
=3.5
0.3 <0.1 0
+0.5



Sabellariidae
Idanthvrsus
armatus
Sabellaria
cementarium
Sabellidae
Spp.
Chone
ecaudata
Oriopsis
minuta
Serpulidae
spp-
Spirorbis
spp.
Sigalionidae
Spp-
Sphaerodoridae
Sphaerodoropsis
minuta
Spionidae
Malococeros
glutaeus
Polydera
5p.
Prionospio
steenstrupi
Prionospio

sSp.

Tongue

K}

IR

iR 4

Point

Subtidal
.1

i wt
2.2 <, 1
3.0

3.0 <0.1
5.4
4.3 <), 1
6.1
0.3 <0,
0.5

1.8 <0.1
2.1
5.8 <0.1
1.5
0.3 <3 ]
0.5
8.8 <0.1
3.
2.5 <0.1
3.3

8.5 <Q0.1
8.7

2.0 <(0,1
4.0

1.3 <0.1
1.9
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Tongue Point

Subtidal
-5m _=0m
wt o Wi
Spio i.3 <0.1 0
filicornis +1.5
Syllidae 7.5 <0.1 0
Spp- +12.5
Brania 4.5 <Q. U
brevipharyngea 7.7
Excgone 38.1 <. 1 0
gemifera 64,2
Exogone 23.5 <U. 1 9]
lourei +27.3
Odontosvllis 9.5 <0.1 0
Sp- t15.1
Sphaerosyllis 1.3 0.1 g
pirifera +1.9
Syllis 31.0 <0.1 0
SOp. +26.4
Terebellidae 5.0 <0.1 0
sSpp. 8.7
Nicolea 4.8 <G.1 0.3 <¢.1
zostericola 5.6 $0.5
Pista 2.0 <0.1 0]
brevibranchiata 4.0
Polycirrus 4.5 <{).1 0
Spp. 5.1
Archiannelida
Polygordiidae Q.3 <Q.1 Q
Spp. +Q.5



981

Sipunculida
Phascolosoma
agassizii

Pycnogonida
Achelia
chelata

(_rustacea
Ostracoda
Spp .
Cumacea
Cumella
vulgaris
Cumella
sp-
Diastvlopsis
£p.
Lampropidae
sp.
Leptocuma
sp.
Tanaidarea
Anatanais
normani
Leptochelia
dubia
Isopoda
Anthuridae

Sp.

Tongue Pnint
Subridal

o -5m -0 m
" wt 4 UtA
2.8 <0.1 0
4.3
0.3 (.1 {
+*0.5
12.0 0.1 0
16,6
5.3 <Q.1 0
*10.5
3.5 <Q.1 G
+2.9
0.3 <. 1 0
0.5
0.3 <. 1 0
+0.5
2.8 <0.1 0
4.9
1.5 <03, 1 0
2.4
3.8 “Q. 1 .S <0.1
*3.3 L0
J.3 <0.1 C
0.5



Colanthi.ra
squamnsissima
Dynamenelia
dilitata
Dynawmenella
glabra
Epicaridea
8p.
Exosphaercua
r ~burum
Ia...opsls
analoga
Ianiropsis
kincaidi
laniropsis
tridens
Taniropsis
sp.
Idotea
sp. (juv.)
Jaeropsis
dubia
Jaeropsis
lobata
Munna
chromatocephala
Munna
ublquita
Munna
sp.

Tongue Poing

i+

-+

i+

IS

|+

14 i+ w o

e 1+ — W Ny 14 1+

14

ie

£ W By

Syubtidal
-5 m -0 m
# wt # wr
5.3 <Q.1 0
0.3
0.3 <0.1 0
0.5
0.5 <0.1 0
[.0
0.3 <0.1 0
0.5
0.3 <D.1 0
0.5
5.5 0.0 0
7.1 =0.}
1.8 <0.1 Q
2.9
1.5 <0.1 0
3.0
5.5 <0.1 0
7.6
.G <(.1 3.8 0.1
1.7 +7.5
4.0 <0, 1 0.3 0.1
3.9 *0.5
0 0.3 0.1
+0.5
1.5 <0.1 0
1.9
6.5 <0.1 1.8 0.1
1.7 £2.1
8.3 0. 0
6.2 0.1

—
X2
~i



Tongue Point

Subtidal
-5 m -10 m
¢ vt i wt
Parathura 1.5 <. 1 G.3 <0.1
elegans *l. r 0.5
Amphipoda
Caprella 2.0 <0.1 0
californica 4.0
C.prella 0.8 <0.1 0
wendax *1.5
Caprella 0 0.3 <Q.1
sp. 0.5
Caprellidea 0.8 <0.1 93.5 <0.1
sp. {juv.) *1.5 +183.0
Gapmaridea 2337.0 3.2 30.0 0.3
spp. +1991.4 3.7 +36.2 0.6
Metacaprella G.8 <0.1 0
anomala £1.5
Metacaprella 1.5 <0.1 19.5 <0,1
kennerlyi 3.0 +37.7 *0.1
Metacaprella 0.5 <0.1 0
sp. +1.0
Decapoda
Cancer 7.0 4.6 0
oregonensis 5.7 +4.9
Cancer 0.3 <0.1 0
sp. (juv.) $0.5
Caridea 29.8 0.1 0
sp. (juv.) £31.5
Cryptolitheodes i.3 0.5 0]
sitchensis +2.5 0.9
Cryptolithodes 1.3 0.2 0
typicus +1.9 0.3

—
[#.4]
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Cryptolithodes
sp. (juv.)
Discorsopagurus
schamitcd
Elassochirus
tenuimanus
Hippolytidae
sp. (juv.}
Lebbeus
sp. (juv.)
Majidae
sp. (juv.)
Mimuylus
foliatus
Oregonia
gracilis
Pagurus
beringanus
Pagurus
dalli
Pagurus
kennerlyil
Paguridae
sp. (juv.)
Petrolisthes
eriomerus
Phyllolithodes
papiilosus
Pugettia
gracilis

Tongue Point

1

+

¥

i+
~

Subtidal
= B B L.
¢ wt / Wt
0.8 0.1 0
8.5 *0. 1
3.0 0.1 0
3.2 0.1
0 0.3 G.1
*0.5 +C.2
‘ <0,1 0
5.0
0.8 0.1 0
1.5
2.5 C.2 0
0.1 *0.2
1.8 0.6 0
2.1 +Q.7
0.5 0.2 ¢
G.6 +(.2
6.5 1.1 0
1.7 2.0
3.5 0.9 0
9.8 11,1
4.3 0.5 0.3 0.2
7.5 +0.8 Q.5 +0.3
3.0 1.4 2.0 G.1
1.6 +1.56 £2.7 0.1
5.0 Q.1 0
6.0 +0.2
2.3 <0.1 0
3.3
0.0 9.5 1.0 <01
5.3 +10.1 +1.4

——
x
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Spirontocaris
prionota
Spirontocaris

8p.

Insecta
Diptera
larvae spp.

Bryozoa
spp -
Heteropora
sp.

Echinodermata
Ophiurcidea
(Juv.)
Amphipholis
squamata
Asteroldea
8p .
E-hinoidea
Strongylocentrotus
droebachiensis
Strongylocentrotus
franciscanus
Strongylocentrotus
purpuratus
Strongylocentrotus
sp. {(juv.)

Tongue Point

K3

T+

- O i

+ —

EE 2

i+ b4 i+

I+

Subtidal
=5 m o -lom
# wt 5 wt
1.3 0.1 0
2.5 0.2
4.8 0.3 4]
9.5 +0.4
3.0 <0.1 G
j.8
19.9 0
+39.8
o 2.8
*5.6
1.8 u.0 1.3 <0.1
2.2 0.1 +1.9
4.9 <0.1 0.8 <0.1
3.0 1.5
0.3 <0.1 0
g.5
6.3 279.0 4.0 175.3
4.8 +206.5 zh.2 +315.2
2.3 696. & 1.3 430.8
2.6 *804.6 +1.0 +391.3
0.3 32.4 0
0.5 +64.8
2.5 5.7 0
2.9 +7.4
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Table 2a. Pillar Point (rock) bhenthic organisms from the high (+#6') intertidal zone
collected spring 1977, expressed as number and/or biomass {g) per N.0F (8=20)

and 0.2 (¥=4) m< + standard deviation.

Chlorophyta

Cladophoraceae

sp.
Rhizoclonium

riparium

Ulva

sSp.
Urospora

sp.

Baciilariophyta
Pennales
spp.
Phaeophyta
Analipus
japonicus
Fucus
distichus

Rhodcphyta
Antithamnion
dendroideum
Endocladia
muricata
Grigartira
papillata
Halosaccion
glandif{orme
Hildenbrandia

IridEa

heterocarpa

5p.
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Holothuroidea

sp.
Eupentacta

sp.
Parast ichopus
californiensis

Chorodata/
Ascidiacea

Species Richness
Diversity - H'
Total Number
Algal Eiomass
Animal Biomass

Total b1 max

Tongue Point

Subtidal
-5 AAV:lU m_
# wt {t wt
6.0 2.9 0.3 <0.1
*9.4 4.8 +0.5
0.3 0.1 0
+0.5
0 Q.3 8>.3
+*0.5 +170.6
2.0 0.4 0
+4.,0 +0.8
208 94
1.45 3.00
4,658.7 208.5
1,169.4 15.0
1,120.5 731.9
2,289.9 746.9

1al



Piilar Point +6

0.01m*
ft
Petrocells
sp.
Porphyra 0
sp. +0.
Pterasiphonia 0
Spermatophyta
Phyllospadix
acouleri
Nematoda 0.1 <0.
sp.
Mollusca
Gastropoda
Acmaeidae 0.5 <0.
sp. (juv.) +1.4
Collisella 1.2 Q.
digitalis +1.9 +1.
C.
pelta 0.9 2.
C. 0.1 (.
strigatella +0.2
Littorina 2.1 0.
scutulata *1.8 *0.
L. 10.9 0.
sitkana +9.2 0.
Natoacmaea
persona
N,
scutum 0.7 +0.
Thais 0.1 0.
emarginata +0.2 +0.
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Pillar Point +5

%]

__0.0im 0.2m
L4 wt ¥
Bivalvia
Mytilus 0 3.3
californianus +6.5
M. 0.1 0.0 0
edulis +0.2 +).1
M. 4.0 0.1 0
(spp. (Juv.) +6.5 +0.3 0
Annelida
Oligochaeta 0.3 <Q.1 0
8p. +0.8
Polvchaeta
Ssllidae
Syllis 0.2 <0.1
agdamantea 0.4
S.
Spp- 9.4
Crustacea
Cirripedia
Bal anua 0.7 0.0 2.3
cariosus 1.7 0.2 +3.9
B. 17.7 0.7 0
glandula +8.7 +0.6
B. 0.4 <0.1 0
sp. (Juv.} 0.9
Curhzmalus 14.6 1.9 0
dalli *47.1 +24
Tanaidacea
Pancolus 0.1 <0.1 0
californiensis L2
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Isopoda
Cryptothir
belani
Idotea
montereyeneis

Amphipoda
Gammaridea

8p.

Insecta
Piptera larvae

Speclies richness
Diversity - H’
Total number

Total blomass

1.85
2905.q
120.0

Pillar Point

14

i}
L~

[p I
PR

3 =

-

+6
2
0.0im”

Wt
<0.1
<0.1
<«0.1
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Table 2h.

Chlorophyta

Chaetomorpha
sp.

Cladophoraceae

8p.
Enterowmorpha

linza
Rhizoclonium

riparium
Spongomorpha

coa 1.3
S.

8p.

Ulva

8p.

Bacillariophyta

Pennales
spp.

Phaeophyta

Alaria
sp.

Ectaocarpales

sp.
Ectocarpus
8p.
Egregia
menzizsii
Hedophyllum
sessile

Pillar Point
spring L9737, expressed as number and/or biomass (g) per 9.0
standard deviation.

Laminariales
sp. {(juv.)

(rock) benthic orgzanisms

from

the mid (+3';

O.Olm2

interridai

(N=20)}

<0,

0.

<0.

).
<.

it

(4]
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o

=

oo
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R R U )

D
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Pillar Point +1

5 N
0.01u” 0.2m”
d Wt # _wt
Ralfsiaceae v 0
8p.
Sphacelaria 0.0 0
racemosa 0.1
S, +0.1 ¢
8p. <0.1 0
Rhodophyta
Acrochaetium <01 0
sp.
Ahnfeltia Gg.0 0
plicata <0.1
Antithamiion <L 0
defectum
Antithamnionella <0.1 0
pacifica var. pacifica
A.
glandulifera
Bossiella 8.0 O
plumosa 0.1
Callithamnion “<0.1 0
‘pleonosporium
C.
pikeanum <0.1
Ceramialzs <0.1 0
5P .
Choreocclax <0.1 i3
tolysiphoniee
Corallina .2 g
vancouveriensis 0.3
Corallinaceae y ]
sp.
Cryptosiphonia 1.0 i

woodii Lo



Pillar Point +3

P = LN o & N = N

27 *
_0.01m" e
L wt ~
Delessariaceae 4 O
Sp.
Delessaria 0.0 0
decipliens 0.0
Gigartinaceae 0.2 0]
sp. 0.3
Gigartina 0.3 6
papillata 0.7 +6
Halosaccion 0.1 G
glandiforme -0.1 0.
Iridaea 7.1 156.
cordata ~10.9 +161.
I. .1 G.
sp. ), 2 W,
Membranoptera 0.0 0
multiramosa +0.1
M. 0.1 0
8p.
Microrladia 0.9 0
borealis 1.0
Neoptilota 0.8 0
asplenioides +2.6
Odonthalia 2.2 0
floccosa 4.9
Petrocelis G Y
middenderfif
Phycodrys <0.1 0
isabellae
Platvthamnion <0.1 0
heteromorphum
P. «0.1 0
villosum
P «0.1 0
sp.
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Plocamium
tenue
Polysiphonia
hendryi
P.
pacifica
Porphyra
sp.
?terosiphonia
bipinnata
Ptilota
filicina
Ptilothamnionopsis
lejolisea
Rhodymenia
palmata
Scagelia
occidentale

Porifera

spp.

Platyhelminthes

Turbellaria
spp .

Nemertea
Spp.

HNematoda

spp.

Mollusca
Amphinera

Cyanoplax
dentiens

Katharina
tunicata

Pilliar . ~:- 7

2
9.01lm

MO O
e v
T b=

oW

+19.6

1+
oo
£
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Mopalia
sp.
Gastropoda
Acmaelidae
sp. {(juv.)
Barleeia
haliotiphila
Thais
canaliculata
T.

ap.

Bivalvia
Adulas

californiensis

Hiatella
artica
Musculus
P ygmaeus
Hytilus
edulis
M,
gp. (juv.)
Prothaca
staminea
Tresus

capax

Annelida
Oligochaeta
spp.
Polychaete
Arenicolidae
ap.

Pillar Point +13
O.Olm2 2m°
# we # wt
0 0.3 2.2
0 .5 b4
0.3 <0.1 4]
0.4
0.5 0.1 0
+2.0
0.1 <0.1 0
+0.4
0.3
0.8 0 0.3 C.1
2.3 (.5 .1
0.4 0.0 1.0 0.4
+C.8 #{. 1 +2.0 0.7
0.2 <0.1 0
0.2
¢ 0.5 0.1
0 #1.0 +.2
10.0 0.0 0
*23.8 0.1
a.1 <0.1 0
+G.2
0.1 0.1 0
00 Q
1.4 <0.1 0
2.4
1.0 0.1 0
+2.6
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Capitellidae
Capitell:
Capitata

Eunicoidea
8p.
Lusbrineridae
Lumbrineris
8p.
Nereidae
8p.
Rereis
8p.
Orbiniidae
8p.
Naineris
dendritica

Phyllodocidae
Eulalia
quadrioculata
E.
8p.

Polynoidae
Halosydna
brevisetocsa

Sabellidae
8pD.
Fabricia
oregonica

P
(9
st

Pillar Point
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Schizobranchia
insignis
Oriopsis
minata
Serpulidae
spp.
Sigalionidae
Pholoe
minuta
Splonidae
SpP.

Polydora
columbiana
P.

sp.

Syllidae
Exogone
gemmifera
E.
Sp-
Odontosyllis
Sp.
Syllis
Spp.
Pycnogonida
Achelia
gracilipes
A.
nudiuscula
Halosoma
compacium

Pillar Point

5
0.01lm"
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2m
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14
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<(0.1

<0.1

<0.1

<f3.1

<(0.1

<0.1

0.1

<0.1

<0.1

<0.1

<0.1
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Pillar Point +3

0.0lm” 0.2’
L4 _wt # Wt
H. 0.2 0.1 0
viridintestinale 0.7
Nyaphon 3.1 <0.1 0
pixellae +0.2
Crustacea
Ostracoda
spp. 0.2 <0.1 0
0.5
Cirripedia
Balanus 2.1 14.6 13.3 130.4
cariosus 4.0 +33.6 +21.5 +211.1
B. O 0.8 42.3
nubilis +1.5 *84.6
B. J.5 <0.1 0
sp. (Juv) +1.1
Cumacea
Cumellas 0.2 <0.1
vulgaris +0.5
C. 0.1 <0.1 0
sp. +0.3
Tanaidacea
Leptochelia 21.6 <0.1 0
dubia +82.2
Pancolus 0.9 <0.1 0
californiensis <2,
Isopoda
Cirolana 0.2 <0.1 0.8 0.1
harfordi +0.5 +1.5 +0.2
Dynamenella 5.5 <0.1 0
shearti +9.5
Exosphaeroma 0.4 <0.1 0
amplicauda +1.1
E. 0.3 <0.1 0
media +0.6
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Fillar

laniropsis
kincaidi
Idotea
wosnesenski
I.
sp. (juv.)
Munna
chromatocephala

Amphipoda
Cercops
compactus
GCammaridea

Spp.

Irsecta
Diptera larvae

sSpP.

Bryozoea
sSpp.

Echinodermata
Eupentacta
quinguesemita
Leptasterias
hexactils
Ophiurcidea
SC.
therdata
Ascidacea

Species richness 131
Diversity - H' 2.50

Total Number
Total blomass

2243.4
15769.3
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Table 2c. Pillar Point {rock) benthic organisms from the low (+0') intertidal zone

coilected spring 1977, expressed as number and/or biomass (g) per 0.01 (N=20)
and 3.2 (N=4} m< + standard deviation.
ﬂ.Olmz 0.2m2
! vt L4 vt
Chinrophyta
Chaetomorpha <n.1 n
8p.
Cladophoraceae <0.1 n
ap.
nteromorpha 0.1 n
linza
F. <N.1 N
8p.
Rhizoclonfum <1, } n
riparium
Spongomorpha +0.G G
coalita -N.0
Ulothrix <N, 1 0
sp.
“lva <B.1 +n,a
Bp «0.9
Becillariophyta
Pennales <n.1 0
8pp.
Phaeophyta
Alarie $26.0 +518.7
BDp. -78.8 -413n.2
Fetocarpus <f.1 0
sp.
Egregia + 5.3 +32&.3
menziesil -23.7 -648.5
Feldmarmia <nN.1 0
simplex
Redopnyllum 0 +15.5
sessile -3n.9



lanimaria
setchellil
Laminatiales
8p.
Phaestrophion
irregulare
Sphacelaris
racemnsa
S.
8p.
Stietyosiphon
totilis

Raodophyta
Acrochaet {um
8spp.
Antithaemion
defectum
A,
dendroideum
Bossiella
plumosa
Callithamnion
plkeanvm
Callithamnion
Pleonosporium
Teramive
eatonianum
Choreocolax
polysiphoniee
Corallina
vancouvericnais
Corallisnceae

8p.

Pillar Point

206

N
5
0.0lm" G.Im?
¢ wt L4 vt
1.6 n
*7.0
3.8 n
16 0
€01 n
<0.,1 0
<0, 0
<0.1 n
<.l 0
<0.1 n
0.1 0
+
0.1
n.n 0
.0
<0.1 n
<0,1 0
<. 1 0
<n.1 0
Ln-0 0
-0.n
0




Cryptosiphonia
woodidi
Delesseriaceae
ap.
Endocladia
muricata
Cigartina
papillata
Cigartinaceae
sp. (juv.)
Gracilaria
andersonii
Cracilariophila
oryzoides
Gymnogongrus
leptophyllius
Halosaccion
glandiforme
Iridaea
cordata
Iridaea
sp.
Hembranoptera
multiramosa
M.
sp. (Juv.)
Microcladia
borealis
Odonthalia
floccosa
Platythamnion
Bp.
Plocamium
sp. (fuv.)

Fillar Pecint

0.2m
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52.2
Yeu.6
<0.1



Pillar Point + 0

2 2
0.0lm 0.2m
! vt 4 vt
Polyeiphonia 0.1 0
hendryi
P, 0.1 (]
pacifics
P. <0.3 n
sp.
Porphyra .1 0
8p.
Pterosiphonia 0.1 a
bipinnata
Pterosiphonia <0.1 n
sp. (juv.)
Ptilota +0.3 0
filicina =0,6
Thodymer.ia <0.1 0
#p.
Spermatophyte
Phyllospadix +24.1 +1223.9
scouleri -57.3 ~1685.2
Porifera 7
SppP. 0
Caidaria
Rydrozoa
8pp. / 0
Hemertea
spp. 2.1 <0.1 0
£ 5.4
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Kematoda
Bpp.

Mollusca
Amphineuras
Tonicella
lineata

Gastropoda
Acmaeidae
sp. (juv.)
Lacuna
variegata
Thais
lamellosa

Bivalvias
Adula
cal{formiensie
Musculus

PYRm&eUs
Mysella
tumida
Mytrilus
sp. (juv.)

Annelida
Oligochaeta

spp.

Pillar Point

0.01m2
’ we ’
]
22.0 <0.1
+203.6
0 0.5
0.1
0.1 0,1 0
0.2 <.l 0
<0.4
0.1 0.2 n
0.2 +1.0
0.5 <0,1 0
+1.2
0.1 <0.1 0
0.4
0.3 <0.1 0
+0.9
a.2 <h,1 0
0.4
16.3 <0.1 0
+42.0



Pillar Point + 0

”
0,01lm” 0.2m
' wt ’
Polychaetas
8pp. +8.§ <n.1 N
Aren‘colidae 204 o1 0
8p. . .
P *47.5
Branchiomaldane n.1 <N.1 §]
vincenti *0.13
Capitellidae
Capitella nN.4 <0.1 0
canirata +0.8
Mediomastus 0.2 <0.1 0
8p. 0.7
Cirratulidae
Cédrratulus 0.2 <0,1 0
cirratus ¥0.5
Bunicoidea 0.1
2p. +0.2 <N, 1 0
Tumbrineridae
Lumbrineris 4.8 <N, 1 0
8p. +B.6
Nereidae
Nereis 0.1 <0.1 0
pelagica ig.g 0.1 .
N. . <0},
8sp. +0.5
Orbiniidae
ap. gi <0.1 0
Naineris 1.6 .1 0
dendritics $3.9
Fhyllodocidae
Eteone <N.1 0

0.1
longa +0.3

|8



P{llar Point + 0

2
N.0lm
4 t
Eulalia 1.2 <0.1
quadrioculata +3.1
Phyllodoce n.2 <N,
maculata +#0.,7
Polynoidae
Halosydia 0.1 <0.1
brevisetosa +0,2
Sabellariida~
sp. +2:§ <n,1
Sabellidae )
8p. tg:i <0.1
Schize' -anchia 0.1 <0,1
irsignis +0.3
Splonidae
Malzrocerus 0.1 <0.1
gluteus +0.2
Polvdora 1.7 <0.1
columbiana 5.1
P. 1.3 <0.1
limicola 4.1
P. 5.4 <n.1
sp. $15.1
Pygcepic Nn.8 <0.1
elegans £2.1
Syllidae
Brania n.1 <0.1
brevipharvngea 0.2
Fxogone n.1 ~0,1
loured 0.3
E. 0.1 <n,1
sp. 0.2
Svyllis 2.5 <n.1
4.7

£pD.

{om



Terehell{dae
sp.

Thelepus
crispus

Pyvcnogonida
Halosoma
compact um

Crustacea
Ostracoda

8pp.

Cirripedia
Balanus

Cumacen
Cumellas
vulgaris
Tanaldacea
Ar .tanals
norman{
Leptochelia
dubia
Pancolus
californiensir
Isopoda
Fxosphaeroma
amplicauda
£,
media
E.
rhomburus

P{ilar Point

K]

s

i+

3

4

K 4

0.01m"

l it
0.1 «3.1
3.4
N,z <3,1
0.6
0.2 <0.1
n.7
0.2 <n.l
0.6
n.1 0.1
n.2
0.7 <n,l
2.2
N.4 <},
1.6
n.?2 <0.1
0.5
n.2 0.1
a.5
n.2 «<0.1
N.4
0.1 <.
0.2
0.1 <1
n.3

ES



Pillar Point + N0

(8]

3.01m”
¢ wt &
{mor {mcsphaeroma 0.4 <n.1 0
oregonense +2.0
lani{rorais 0.3 <.l 0
kincaidi .6
Tdotea 1.n 0.1 33.5
wonterevensis 2.2 +0.1 +53.2
I. 1.3 0.1 0
gp. (fuv.) +2.8
Hunna 0.1 <01 0
stephensenia 0,2
Asphipoda
Civnol 0.1 <0,1] n
compactu; #0.2
Gammaridea
8pp. 5.1 <0.1 8.0
+5.6 14,7
Dec apoda
Cancer n 0.5
oregonensis +0.6
Cryptolithodes n.1 <0.1 0
sitchensis +y, 2
Fagurus 0.1 0.0 0.3
hitautiusculus .2 0.0 +*0.5
Pugettia 0.1 0.& 1.3
graci{is +0.,73 +0.3 +1.0
Insaccta
Diptera
gpp. (juv.) n.?2 <0.1 0
0.4
Brvozoa
vy

8pp.

i*
N D
[ B (N - o

14



Pillar Point

Species richneas 124
DHversity - H’ 2.04
Total nuwher 3910.6

Total piomiss 28413 .8

[
—
i~



Tanie 24, TPitilar Polnr {(fine-mod., =sand) henthic organisms from the subtidal zone
coliected [0 June 1477, expressed as numsbher and/or biomass {p) per N.35 me
+ srandard deviation (N=4)
~9m -10m
ol vt L4 vt
Caiduris
Anthogzoa 1.8 0,1 0
Lpp. +1.7 +N.1
Platvhelminthes 0.3 <n.1 n
2pD. +N.5
Yemertea 12.0 <.1 6.0 <0.1
8pp. +4.,3 2.7
Xemat oda 19.3 <N.1 5.8 «D,1
spp. +1n.1 +2.1
“Wolliusca
Gastropoda
Mpisthobranchia N 0.3 <N,
Aeolid. dae £0.5
Ndostomia ap. 0.5 <0.,1 0
+1.8
Prosobranchia
Alv atla 0.1 <0.1 0
sp. *0.5
Arpnissa N 0.3 0.0
colwmhiana *tn.s 0.1
Calvptraeca N 1.0 0.1
fesrigiaca +N.R
Lacuna 7.8 N1 1.5 0.1
variegata *h.2 N2 +2.4

215



Pillar Pcint Subtidal

-5m
# vt #
Harparites n.3 <N.1 2.1
pupillus 0.5 <1.7
Thaisn n n.3
lam=]llosa 0.5
Bivalvia

Clinocardium n.s 0.3 n

nuttallil 0.6 0.7
Lucinoma N n.5 <, 1
tenuisculpta *1.0
Macons 0.3 <0.1 0.3
nasuta £0.5 0.5
™, 2.8 <N}l 0.3
gp. (juv.) 3.4 0.5
“ya n.5 0.1 N.8
areraria +1.0 0.2 *1.0
Mygella 20,0 “0.1 4.8
tumida *8.0 ¥6.2
Solen 0] 8.3
sicarius +0.5
Tellina 2.3 <n.1 2.6

spp.

Transennella 23.4 n.1 10.8

tantilla +0.2
Tresus 1.5 <n,1 1.8
capax +2.3 +1.5

fanelida
M igochaeta

5O, 5.5 <0.1 1.%
+2.4 +1.13
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Polvchaeta
Arabellidae
Arabella
iricolor
Capitellidae
Czpitella
capl.a’a
Medionastus
L1
Rotorast:us
lineatun
.
tenule
Chaetooteridae
Splochaetopterus
costarum
Cirratulidae
ap.
Cirratulus
cirratus
Chaetozone
setosa
Dervilleldae
Protodervillea
gracilis
Glvceridae
Glvcers
americana
fon{adidae
Clvcinde
armigera

Pillar Point

-
—

Subtidal

- Gm

$3.5 <7.1
*8.7
91.5 <0.1
+57.3

)
4

1

4
ot
v
I~

~10m
L] vt
0.1 <0.1
.5
3.3 .1
*3.8
19.0 0,1
10,4
0.3 <0.1
0.5
0.3 0.1
.5
n.x .1
4. a1l
1.7
0.3 0.1
H).5
9.8 0.1
5.7
3.3 0.1
2.1
n.3 0.1
Mm.5
1.8 0.1
1.5



Pillar Point Subtidal

-5m -10m
& it 4 wt
Coniada 1.n <n.l 0.3 <.1
maculata N 8 1.5
Hesion!dae
an. A N 0.5 <0.1
0,6
Cyptis 0.5 <G.1 1.3 «n.1
brevipalpa 1.0 +1.0
Micropodarke 1.3 <G.1 1.0 <n.1
dubia +*1.13 N, 8
Lusebr ineridae
Lurbrineris 3.9 “n.1 6.3 AN |
Bp. +3.6 *0.5
“aldanid:
Fuclvmene 17.3 <0.1 4.8 Q0.2
sp. *8.5 2.5
Vephtyidae
Hephtys n 0.5 0.1
caecoides +1.0
N. n n.3 <N.1
cal{forniensis 0.5
N. 0 0.3 <0.1
ciliata 1.5
N, 0.3 <. ] 0.8 <f.1
ap. *0.5
Wereidae
Yerelis 2.0 «0.1 0.8 <0.1
ap. (juv.) 1.6 1.0
Platvnereis 5.0 <«n,1 2.8 <0.1
hicanaliculata 62 3.1
Muphidae
“muphis n.5 «n .1 1.3 <0.1
elegans +0.6 *.5



{llar Point Subtidal

~S5m L ~1 e
!? wt ! Wt
rhintidae
Scoloplos 10.0 <n.1 1.8 <01
ap. +6.7 0.5
Ovenlidae
Myriochele 3 0.3 <0.1
orulata *N.5
wenia 1.8 <Nl 0.5% <0.1
fusiformis *2.2 0.6
Parsonidae
Aricidea 0 5.5 <0.1
&p. *3.9
Pectinariidae
Pectinaria 0.3 <0.1 0
grenulats *n.5
Phyllodoce
Frteone 0 0.3 <0,1
longa +0.5
F. 0.8 <0.1 0
tuberculata N5
Pulalia 0.3 <N.1 0
wiridis +0.5
Phrllodoce 2.3 <n. 1 n.3 <0.1
groenlandics +2.6 +0.5
E. n,8 <n.l Nn.5 <n,l
maculata 1.0 +0.6
P. 12.5 <0.1 1.8 <0.1
ap. {(juv.) $4.9 +2.5
Polvnoide
Haresthoe 2.8 «h 1 n.3 «().1
fmbricata +2.5 +5.5



Pillar Poinrt Subrida:

- 5m -1
LA wt L] Lid
B. n 0,1 N,
lunulata 0,5
Sepel]l idae
Chone a n.3 <]
acaudata .5
Potamills N <N, 1 0
wyriops *0.5
Sabella 0 n,3 <0,1
wedia +0.5
Scalioregmidae
Scalibresma 0 n.3 «N,1
inflaium 0.5
Sigaliouidae
Pholoe 0.3 <N, 1 h.3 <01
Binuta +0.5 +0.5
Spicnidae
Mal aroceros a 0.3 <0}
glutaeus 0.5
Polvdora n.s <,1 0.8 <01
socialis +1.0 +0,1
Prioncapio 0.3 <f.1 0
cirrifera +0.5
P. 150.9 <0.1 3.9 <0.1
steenatrupi +3R.3 +18.3
Spio o 6.3 <Nl
f{licornis +0.5
Syllidae
Exogone 0.8 «0.? N
5p . +1.0
Pionosyilis n <. 1

3
ursgs +0.5



Pillar Point

Streptosvi.is
latipalpa
Syllid-=
lereccirrata
"vliim
LT

frustarea
fer < 3enda
8pp.
Leprostraca
Neballa
pugettensis
Cimacea
Niagtrvlis
ap.
Diastviopel=s
sp.
iampropidae

Tansidacesn
Anatanals
noreant
leptoche. ia
dubtia
Isopeds
Aepa
avenetrica
ntea
ap, ({uv.)
Tarironsis

an,

L

Subtidal
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+ e
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[V VRNV IS W, W)
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51.8
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®{llar Point Suhtidal

=5m o ~10m
l ut LA vt
Jaevropsis 0.5 <n.1 n
dubia £1.N0
Munna n.5 <0.1 4
8p. +*1.0
Parenthura .3 <0.1 0.3 <0,
elegans *nN.5 n.s5
Synidotea n.5 <n.1 N
bicusptida 1.0
S. 0.3 <n.l1 0
ap. (fuv.) 0.5
Asvhipoda
Gamm _1dea 114.5 n.1 35.0 <n.1
ap +34 .13 0.1 7.9
Corplt o« 2.0 <n.1
sy . $2.5
Capre’ .
Capreiia 0 n.3 0.1
ap. 0.5
Tritella n.s <0.1 0.5 <n 1
pilimana +1.9 1.0
Decapcda
“aiidae 0 0.3 .1
ap. (juv.) .5
Pinnotheridae 1.3 a.1 0.5 .1
sp. +1.5 0.6
Paguridae n n.s “.1
|pp. .6
Pugettia 1.6 .l 0.3 <a.1
gracilis 0.5
Phoronida 8.5 0.1 n.8 .1
BPD. 5.1 .5

| ]
(8]
(£



Pillar Poinet Subtidal

-5m
#
Fechinodermata
Ophiuroidea n
sp. (Juv.)
Holothuroidea
leptosynapta 1.3
clarki +1.5
Species Richness 77
NMwversity - H 2.82
Total number 690.7
Plant biomass 0.9
Animal hiomass <7.9
Total Biomass <1.9

b

WA

A



“able 3a.  Nortn Beach Cebble {(sand-gravel-cobble) henthiic organisms from the high (+G') intertidal

zone collected spring 1977, expressed as number and/or biomass (g) per 3.01 (N=20), 0.05% (N=4), and
DD (8mdy mZ + standard deviarion. 5 5 o
0.0l m 0.2 m 0.05m x 15 cm
# wt 4 wt 4 wt
hemerted 0 ¢} 1.5 <0.1
Spp. *1.13
Hemmtoda 0 0 1.0 <0.,1
8PP . 1.2
¥ollusce
Gastropods
Acmaeidee o 0 0.3 <0.1
gp. {juv.) 0.5
Collisells 0.1 <C.1 0] 0
digitalis 0.2
Littorins 0.k 0.0 0 k.5 1.7
scutulats t1.6 0.0 *37.3 t1.8
L. 0.1 <0.1 §] 7.8 1.1
sitkana t0.2 £7.5 1.4
Bctoncues 0 o] 2.5 < 0.1
perscaa $1.0
Theis Q 8] 0.3 0.1
lemellose *0.5 +0.3
Anoel {da
Oligochaets 0 0 7.0 <0.1
SPp. 5.7
Polychaets
fereidas
Bereis 0 0 6.8 <0.1
vexillosa +6.2
H. C 0 1.5 <0.1
87 . *3.0
Syilidae
Syllis 0 0 0.8 <Q0.1
8p. +1.0

(R
ro
&



C-ustacesn
Cirripedia
Balanus
glandule
Chthemalus
dalli
isopoda
Exocephaeromm
medis
FEphlipoda
gemmaridea
8PP -

Stecies richnese
D rersity -H'
Total rumber
Total bicmass

Rortn Beach Cobble

+6

0.01 -2 0.2 m 0n.05% 12 x 15 cm
(4 wt # ¥ wt
0 o 16.0 0.9
+24.1 +1.8
0.2 <0.1 0O 6.8 0.1
0.7 +12.8 *0.2
0 0 18.3 < 0.1
$13.1
] 0 0.3 <0.1
+0.5
16
1.99
537
19.5



Table 3b. North Beach Cobble (cobble over sand) benthic organisms from the mid (+3') intertidal zone
collected spring 1977, exp-essed as number and/or biomass (g) per 0.01 (N=20), 0.05 (N=4), and
0.2 (N=4) mZ + standard deviation.

Rbodophyts
Choreocolax
polysiphoniae
Polysiphonia
hendryi
Caidaris
Anthopleurs
elagantissima
Seamptoda
pp.
Mollusca
Amphineurs
sp. (Juv.)
Cast ropods
Acaaridae
sp. (Jur.)
Gollisells
pelts
c.
strigatella
Littorina
scutulats
Littorina
sitkans
Hotoacmea
fenestrata
| B
persona
K.
scutu

0.01 -2 0.05 l2 x 15 em
§ wt 4 wi,
<0.1 ]
<0.1
] 0.2 0.3 0.1
0.k 0.5 0.1
0 0 1.3 0.1l
+3.8
0.1 <0.1 0
0.k
0.7 <0.1 ]
1.3
0.5 0.C 0
0.9 0.0
0.5 6.0 3]
10.8 0.0
2.2 0.1 0.1
2.5 £0.2 = .3 0.1
h.h 0.3 31.3 1.1
.9 0.6 £26.1 0.6
0.1 0.0 0
0.2 0.0
o 1.3 0.1
2.5 0.2
0.3 0.0 0
10.8 0.0



d¥orth Beach Cobble +3

i 2 2
0.0l m 0.2 m 0.05 2" x 15 cm
§ wi # vt ¢ wt
Notoacmea 1] 3.8 0.2 0
8p. *1.5 0.4
Searlesia 0 n.3 .8 0.5 9.3
dira +*G.5 *1.5 #1.0 N, h
Thais 0 0.2 n.3 0
emarginata *1.5 *N.5
T. 0 0.3 N.1 n.5 0.3
lamellosa *1.5 .2 0.6 0.4
T. 0] N.5 n.2 0.3 <0.1
sp. (Juv.) *1.,0 £0.4 *N.5
Bivalvia
Mysells 0.1 <0.1 0 0
tumida 1.4
Mytilus 0.1 <0.1 0 n
sp. (Juv.) 0.3
Protothaca 0.1 <0.1 n N
stamicea 0.2
Annelida
Oligochaeta
spp. o 0 3.8 <0.1
1.7
Polychaeta
Capitellidae
Capitella 0 0 0.3 <0.1
capitata *0,5
Glyceridae
Hemipodus 0 N0.3 <0,1
borealis +0.5
Luasbrineridae
Lumbrineris n 0.5 <0,1
Bp. 1.0



Horth Beach Cotbie +3

2 2 2
2.0l m .2 m 0.05m x 15 cm
# _ Wt f wt # vt
Nereidae
Nereis ¢ n 2.8 <n.1
vraillosa *2,2
N. 1] 0 4.8
Aap. *5.6
Spionidae
Polydora 0 0 3.8 <D.1
proboscides +4.3
Pygospio 0 0 0.3 <0.1
elegans 0.5
Syllidae
Syllis 0 0 6.3 <0.1
ap. *4.3
Crustacea
Cirripedia
Balanus 0.4 0.1 4] 0.5 0.1
cariosus *1.3 0.3 1.0 0.2
B. 0.3 <G.1 0 2.3 7.1
glandula 3.7 *4.5 0.2
Chthamalus 0.3 <C.1 0 0
dalli +0.9
Isopoda
Exosphaeroma 0.1 < 0.1 0 48.5 0.0
wedia 0.z *40.8 0,1
Goorimosphaeroma ¢ 0 19.0 0.0
oregounensge $22.0 #0.1
Amphipoda
gammaridea
spp. 0 0 0.5 <U.1
+1.0
Decapoda
Hemigrapsus 0.1 0.2 1.3 L.6 ]
nudus 0.2 0.7 1.9 *5.6
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North Beach Cobble +3

2 2 2
0.0l m 0.2 m 0.05 @ x 15 cm
¢ wt ¥ wt ¢ . wt
Insecta
Diptera 0.2 <0,1 0 0

larva 0.5
Species richness 38
Diversity -H' 2.48
Total number 950.5
Total biomass 32.1
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Table 3c. North Beach Cobble (cobble cver sand) benthic orgenisms from the low (+0') intertidal zone
collected Bgring 1977, expressed zs numher and/cr blomass (g) per 0.71 (N=20), 0.05 (N=4), and
0.2 (N=4) m< + srandard deviation.

0.0 0.2 m? 0.05 m% x 15 en
4 wt # wt LA wt
Chlorophyta
Cladophoraceae <0.1 0 n
8p.
Enteromorpha <0.1 0 0
linza
Mcnostroma 0.0 n 0
fuscum 0.0
M. 0.2 4.3 0
Bpp. +0.6 +8.5
Ulva 0.9 8.2 <0.1
BpP. *1.1 *8.0
Bacillariophyta
Pennales <n.1 0 <0.}
Pheeophyta
Alaria 5.5 142 .6 0.0
Spp. *13.1 *212.0 0.0
Analipug 0.6 ¢] 0
japonicus 1.6
Desmarestia 3.0 0 0
aculeata 0.0
Ectocarpus <G.1 0 0
sp.
Fucus 0.1 13.3 0
distichus 0.3 £21.0
Laminariales G.0 0 0
sp. 0.0
Leathesia <n.1 0 O
difformis
Nereocystis 0 31.3 ]
luetkeana *62.6
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North Beach Cobble +0

2 2 2
0.91 m 3.2 m 0.05 m ¥ 15 em
# . wt — £ wt 4 wt
Petalonia <0.1 0 0
fascia
Ralfsiaceae v Y
Sphacelaiia <0.1 0 D
facemosa
ERhodophyta
Antithasnion <0.1 0 0
defectum
Antithamnionella <d.1 0 0
pacifica
Callithamnion
/Pleonosporium <0.1 g 0
Ceramium <0.1 0 C
pacificum
Choreocolax <9.1 9 <0.1
polysighoniae
Crytonemia 0.0 0 0
sp. 0.0
Gigartina .0 2.2 1.7
papillata +0.0 +3.8 2.6
Gigartinaceae a a 0.4
spp. 0.6
Herposiphonia <0.1 a ]
plusula
Laurencia 0 0.0 ]
spectahilis 0.1
Hollenbergia <g.1 3] 0
sublata
Hymenena 0.0 0.3 0
8pp. .0 £D.5



North Beach Cobble +0
"
0.01 =~ 0.2 a’ % 15 em
§ wt # wt wt
Iridaea 2.0 80.7 0.3
cordata *4.5 +79.2 0.6
I. n.1 n n
8ED. 0.1
Odonthalia <0.1 0 0
floccora
0. <0.1 0 0
sp.
Petrocelis Y /
middendorfii
Pikea 0.9 0 0
californice +0.1
Plocamium 0.1 0 9
coccineus 0.2
P. 0.1 0 0
8pp. 0.1
Po /! yneura 0] 0.1 0
latiscima 0.2
Polysiphonia 0.0 n 0
hendryl 0.0
P. 0.1 0 0.2
pacifica $0.3 0.2
P. n.1 0 <n.1
paniculata 0.4
Porphyra 0.0 <5.1 L
app 0.0
Pterosiphinia 1.7 0 0.2
bipinnata 2.3 0.2
P. <0.1 0 0
dendroidea

1
w
L OV]



Korch Beach Cobble +)

0.01 = 0.2 m 0.05 e x 15 cm
# wt ¢ wt 4 wt

Scagelis <0.1 ] <0,1

occidentale
Spermatophyta

Phyllsspadix 0 0 G.
scouleri n

Platyhelminthes
Turbellaria
spp.

<0.1

8pp. t

<0.1

]
1

Nemertea 0.
0
Nematoda 0
1

6
6
3 <0.1 0
9
6
4

1
2
<0.1 2 5.
8pp. p 4
Mollusca
Amphineura 0 0 0.5 <n.1
8pp. 0.6
Cyanoplax 0 0. 0
dentiens +(
Gastropoda
Acmaeidae 0.2 <0.1 S 1.8 <0.1
gpp. (Juv.) 0.7
Amphissa 0] 0 0.3 <0.1
columbiana *0.5
Collisella
pelta +
Lacuna
variegata
Notoacmea
scutum
Onchidells
borealis

.
(S V%
i+

o O
oo

=

+
. .
N Rl
A

1+
i+
[ R
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i+
oo
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1+
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- 00
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North Beach Cobble +0

2 2 2
0.0l m 0.2 m 0.05 m" x 15 em
¢ wt # wt # wt
Bivalvia
Macoma 0 0 0.3 <0.1
8p. 2G5
Mya 0 0 0.1 <0,1
arenaria 0,2
Mysella 0 0 0.3 <0.1
tumida 0.5
Mytilus 0.2 <0.1 0 0.5 <0.1
app. (juv.) + 0.7 1.0
Venerupis 0 0 0.3 1.9
japonica 0.5 +3.9
Annelida
Oligochaeta 0.1 <0.1 0 15.8 <0.1
spp. 0,2 *7.0
Polychaeta
Arenicolidae 0 0 0.3 <n.1
0.5
Capitellidae
Capitella 0.2 <0.1 0 0.8 <0.1
capicata 0.9 *1.0
Mediomastus 0 0 0.3 <0.,1
sp. £0.5
Notocastus 0 0 0.5 <0.1
tenuis +1.0
M. (] 0 0.3 <0.1
8p. 0.5
Cirratul idse 0.1 <0.1 0 1.8 <0.1l
epp. (Juv.) 10,2 3.5
Cirratulus 0 0 0.3 <0.1
cirratus £0.5



North Beach Cobble +0

0.01 mz 0.2 mZ 0.05 m2 x 15 cm
f wt § wi # wt
Tharyx 0 0 1.0 <0,1
sultifilis +1.,4
Dorvilleidae
Protodorvillea 0 0 n.3 <0.1
gracilis +0.5
Eunicidae
Eunice 0 ] 1.4 <0.1
valens 2.0
Glyceridae
Hemipodus 0 N 6.0 <0.1
borealis *0.8
Lumbrineridae
Lumbrineris 0.1 <0.1 0 0.3 <0.1
spP. *0.4 0.5
Nereidae 0.5 <0.1 0 0
EPP- 1.4
Nerels 0.1 <0.1 ] 0
vexillosa 0.2
N. 0.5 0 0
app. *1.6
Platynereis 0.1 <0.1 0.3 <0.1 ] <0.1
bicanaliculata 0.3 *0.5 *1.0
Onuphidae 0.2 <0.1 0 0
ap. 0.7
Onuphis 0 0 5.0 <0.1
stigmatis +3.8
Opheliidae
Armandia 0 0 0.5 <0.1
brevis 3.6
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Phylledocidae
Eteone
longa
Hesionura
coineaul
difficilis
Phyllodoce
maculata
Phyllodoce
8p.
Polynoidae
Harmothoe
imbricata
S~ lildae
BpP-
Fabricla
oregonica
Spicanidae
Malacoceros
glutaeus
Pelydora
columblana
P,
proboacidea
Pygospio
elegans
Spio
filicornis
Spilophanes
bombyx

North Peach Cobble +0

2 2 2

0.01 = 0.2 m 0.05 m" x 15 ecm

# wt i wi # wt

g 0 0.3 <0.1
+0.5

0 0 0.3 <0.1
(.5

0 0 0.3 <0.1

*5

0.1 <0.1 0 0.3 <0.1
$).3 0.5

G N 0.3 <.1
0.5

0.1 <n.l 0 0.3 <0.1
*0,2 0.5

0.5 <0.1 n 0.3 <0.1
2.0 0.5

0.2 <0.1 0 12.5 <0.1
0.7 #11.7

4.2 <0.1 4] n.8 <0.1
+17.4 t1.5

0.7 <0.1 ) 4.0 <0.1

2.2 73

0 0 0.5 <0.1
0.6

] n 0.5 <0.1
*1.0

0 0 2.0 <0.1
+2.2



Horth Beach Cobble +0

2 2 .2
0.0l o 02 m N.05m x 15 cm
# A 4 wt a4 wt
Syllidae
Exogone 2.5 <0.1 0 3.3 <9d.1
germifera *1.3 +0.5
E. 0.7 <.1 ] 1.0 <0.1
lourei *2.2 *1.4
Syllis 0.2 <n.1 0 6.0 <0.1
8pp. 0.7 *2.9
Terebellidae 1.2 <0.1 n 2.0 <n,1
spp. 4,7 2.3
Crustacea
Ostracoda 0.4 <0.1 0 0
sSpp. *G.8
Cirripedia
Balanus 0.1 2.0 0 0
cariosus 0.4 0.1
Balanus 0.1 <3,] 0 0
glandula 0.4
B. Q 0 0.3 <0.1
ap. (juv.) 0.5
Mysidacea
Archeomysis 0.1 <0.1 0 0.5
grebnitzkii *0.3 1.0
Cumacea
Cumells 0.1 <n.1 0 0
vulgaris 0.3
Lampropidae 0.1 <.l ] 1.3 <n.1
spp. 0.2 0.5
Tanaidacea
Leytochelia 5.1 <f.1 it 0
dubia +*0.3
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worth Beach Cobble +{)

2 2 2
N9 m 0.2 m ~ m x 15 cm
§ wt 4 wt wt
Isopoda
Exosphaeroma 0.2 <qg.1 1 0.5 <N.1
amplicauda *0.7 1.0
Exosphae roma 3.7 <N.1 ) 3.0 <nN.1
media 8.2 2.4
E. 0.8 <n.1
onctoncum *1.5
E. 6.6 <0.,1 0 0.5 <n,1
spp. (juv.) *13.5 N.1
Gnorimosphaeroma 1.3 <0.1 o 0
orgonense 2.8
Idotea 2.5 <0.1 it n
mratereyensis 1.0
L. §.0 <0.1 1.0 0.1 0
wosnesenskil 6.5 +0.8 0.1
I. 6.4 <0.1 J 4,8 <0.1
spp. (juv.) *13.1 3.7
Hunna 0.2 <n,1 0 n
chromatocephala +0.5
Amphipoda
Gammsridea 0 0.3 0.0 15.8 <0.1
8sp *N.5 0.1 *6.2
Decapoda
Cancer 0.1 <g.1 n 0
oregonensis 0.2
Crangon 0.3 0.2 N 0
mmitella 0.5 0.4



Insecta
Dipteran
larvae
Bryozoa
Bryozoa
Spp.

Speciea richness
Diversity -H'
Total number
Total biomass

North Beach Cobble

0.0l m

+)

0.2 <0.1

125
3.24
1681.1
465.6
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0.05 m2 x 15 em

# . wt
0.8 <0.1
+1.5

0.3 <9.1
+0.5



Table 4a. Morse Creck (sand-gravel-cobble) benthic organisms from the hish (+5') interti.
zone collected spring 1977 through winter 1978, expressed as number and/or blomass (00
prr .01 (N=20) 0 0.0% (N=4), and 0.2 (N=4) m“ + standard deviation.

R -t e T

Spr 77 Sum 77
0.01 m 0.7 w? 0.05 o’ 0.01 m? 0.2 m Cot gl 0.0
¢ wt wt ¢ wt # wt ¢ wi ¢ wt
Nema t oda 0 0 0 0 M1 < oLt
Spp.- £
Nemertea (4 0 0 0 0.% ¢ 0.1
s8pp. Q.
Mollusca ,‘
Cantropoda i
Collirella 0 0 3] 0 ¢ |
strigatella
Lacuna 0 0 0 4] .3 <€ 0.1
varierata +0.°
Littorina 0 0 0 ¢
scutulata
L. 0 3.0 0.0 0 0 ¢
sitkana +2.9 +0.1
Notoacmea ) 0.2 ¢0.1 0 0 ¢
persona .5
4
Bivalvia
Mynella 0 0 0 0 0.3 € 0.1
tumida 5
Mytilus 0 0 o 0 e
edulis
M. 0 0 0 0 ¢
ap. (juv.) !
Annelida
Polychaata
Nereidae
Nereis 0 ]} 0 0 G.R 0.1
vexillosa .5 0.1
N. 0 0 (] 0 6,3 ¢ 0.1
ap. 10,9
Spicnidae
Polyilors 0 v} 0 0 .3 ¢ 0.1
proboscides +0.5
P. 0 0 0 0 0.3 < 0.1
ap. A 0,8
Olfipochaeta 0 0.3 (0.1 0 0 2.¢ ¢ 0.1
app. +0.5 +1.8
Crustaces
Cirripedia
Balanus 0 0 0 (1] ¢
glandula 1
B. 0 0.3 «0.} 0 <] 0
gpp. (fuv.) 0.5

REAH




0.05 wl
Wt
1.0 <0.1

0.8 0.1
+1.4

wt

Win 78
0.2 m

0.01 -2
wt

0.05 -2
wt

Fall 77
0.2 m
wt

-2 0.01 ‘2
wt wt
0
0

6.05
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Crustacea (cont,)
Cirripedia
Chthamalus
dall{

Mysidacea
sp. (fuv.)

Tanatidacea
Leptachelis
dubia

iaopodas
Exosphaeroma
ep.
Cnoriwmoaphaeromd
oreponense

Cumacea
ap. (Juv.)

Amphipoda
Cammiridea
8p.
Allorchestes
angustus
Corophium
brevis
C.
ep.
Orchestis
p.
Orchestoidea
pupettensin
Paramoera
columbisna

Insecta
Dipteran
larvae
Speciea Richness
Diversity, Hl
Total Nuwmber

Total Riomass (p)

Morse Creek +6

Spr 77 Sus 77
0.01 w 0.2 m 0.05 w’ 0.01 w2 0.7 o 0.05 m
¢ wt ¢ wt ¢ wt # wt ¢ wt ¢ wt
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0.3 < 0.1 0 0 0
4.7
0 0 0.1 <0.1 0 0 0
+0.5
0 0 0 0 0 16.7 0.2
+32.5 +0.3
0 0 0 0 0 0.3 ¢ 0.1
"'O.t‘
0 0 5,5 £0.1 . . -
+1.9
- - - 0 0 0.3 ¢ 0.1
+0.5
0 0 0 0 0 0.3 ¢ 0.1
+0.5
0 0 0 0 0 0
- - . 0 0 0.3< 0.1
+0.5
- - - 0 0 1.5 ¢ 0.1
+1.7
. - - 0 0 99.0 0.2
+125.4 +0.1
0 0 0.3 €0.1 0 0 0
+0.5
8 16
1.1 0.76
1.5 614.5
€0.8 <9.0
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Table 4h. Morse Creek (cobble over sand) benthic organisms frem the mid (4#37) intertidal

zane collected snring 1977 through winter 1978, expressed as number and/or biomass {u)
por 0,01 (N=29), 0.05 {(§=4), and 0.2 (N=4) m‘) + standard deviation. 4
Spr 77 Sum 77
2 ? ? ? ) 2
0.0l m 0.2 m 0.05 m 0.0l m 0.2 0.C" m
# wt # wt # wt # wt # wt wt
Chlorophyta
Cladophoracaea 0.1 0 0 0 0 0
Sp.
Snteromorpha 0.1 0 0 0.2 3.4 0
1inza +0.1 +1.4
Monostroma 0 0 0 0.1 0 0
sp.
Sponsomorpha 0 0 0 0.1 0 0
coa, a
S. <0.1 0 0 «0.1 0 0
sp.
Ulothrix <D.1 0 0 0 0 0
!p.
Ulva 0 0 4] 0.3 5.4 0
8p. 0.5 + 5
Uroapora <0,1 0 0 <0.1 0 0
sp.
Bacillariophvta
Pennales 0.0 0 0 ¢0.1 0 0
8p. +0.1
Phaeophyta
Alariae 0 0 0 [ 0 0
8p,
Desmaresntia 0.1 0 0 0 (0 0
sculeata
Fucus <0.1 0 0 0.4 e, 1 0
distichus +1.9 +43 . R
Laminariales 0 0 0 0.1 0 0
pp. +0.9
Petalonia 0 0 0 0 L3 0
fascia +0.6
Rhedophyta
Acrochaetium ¢0.1 0 0 0 <0,1 0
sp.
Ahnfeltia 0.0 0 0 0 0 0
plicats 0.1
Crytosiphonia «0.1 0 0 0 0 0
woadii
Endocladia <0.1 0 0 0 0 0
muricata
Gigartinareae 0 0 ] 0 0 0
8p. he
Gigartina 0.7 0 0 0.7 0.8 0
papillats complex +1.3 +1.6 +0.6
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Morse Creek +1

Spr 77 Sum 77
.01 w 0.2 ¢’ 0.05 m’ 0.01 o 0.2 o 0.05 m?
¢ wt # wt [ ] wt ¥ wt # wt ? wr__
Rhodophyta (cont.)
Iridaea 0 0 0 ‘ 0 0
cordata
) 0 ] 0 0 (U 0
8p.
Odcenthalia 0 0 0 0 0 0
flccossa
Polyriphonia 0 0 ¢ 0 0 5]
hendryi
P. «0.1 0 (4] 0.1 0 0
pacifica
P. «<0.,1 0 0 0 0 0
ap.
Porphyra 0 4] 0 0.1 0.6 0
sp. +0.1 +0.7
Rhodochorton 0 0 0 0 0 0
sp.
Rhodomela ¢0.1 0 0 0 0 0
larix
Rhodymenia <0.1 0 0 0 0 0
ap.
Cnidaria
Anthozoa 0.4 ¢0.1 1.0 0.0 0 0 0 0
8p. +.1 +2.0 +0.1
Anthopleura 0.1 «0,1 0 0 0 0 0.3 ¢D.1
elepantisnima 0.2 + 0.5
Platyhelminthes
Turbellarie 0 0.3 0.1 0 .9 «0.1 0.3 «0.1 0.F ¢0.1
sSpp. +0.5 40,2 +3.8 +0.5 +1.0
Nemertea 0.1 <0.1 0.3 0.0 16.0 0.0 0.2 ¢0.1 0 32,5<0.1
spp. 40,2 +0.5 0.1 +.5 +0.1 +0.4 +8.5
Bwpléctonema 0 0.3 0.0 0 0.1 <0.1 0 0
gracile +0.5 +0.01 +0.2
Nema toda 0,1 ¢<0.1 0 6.5 « 0.1 0.6 €0.1 0 26.28<0,1
8p. +0.2 +8.5 +1.C +26.6
Mollusca
Awphineura 0.1 £0.1 0 0 0 0 0.3 ¢0.1
sp.(juv.) +0.2 +0.5
Cyanoplax (] 0 0 0.3 0.1 0 0
dentiens 0.5 +0.1
GCaatropnds
Acaseidae 1.0 <0.1 0 A I ¥ I | 0.2 ¢0,} 0 1.0 ¢ 0.1
ap. +1.°¢ +0.4 +l.4
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Molluscse (cont.)
Gastropoda
Archidoris
ap.
Collisella
digitalie
C.
pelta
C.
ntripgatella
Lacuna
varjegata
Littorina
scutulata
L.
sitkans
Margarites
pupillus
Notoacmaea
fenestrata
N,
peracna
N.
scutum
Ocenebra
lurida
Onchidella
horealis
Thais
emarginata
T.
lamel losa
T.
sp. (juv.)

Bivalvia
Clinocardium
nuttallii
Macoma
inquinata
M.
sp. (Juv.)
Muaculus
pysmaeus
Mysella
tumida
Mytilus

californianus

Morse Creek +3

Spr 77 Sva 7?7
0.01 w? 0.2 m 0.05 m’ 0.01 u? 0.2 w 0.05 m°
# wt ¢4 wt L wt 8 wt 1 J wt [ wt
0 0 0 0 o 0
0.1 «0.1 .3 0.1 0 0.2 0.2 6.3 2.5 0
+0.3 +0.5 +0.2 0.6 +0.8 +11.2 +4.2
0.2 < 0.1 0 0 0.4 0.2 0.5 0.1 0
+0.4 +0.9 +0.2 +1.0 +0.1
0 0 0 0.1 €0.1 0 0
+0.2
0 0.3 0.2 0 0 0 0
0.5 +0.3
25,8 3.7 2.5 0.8 95.8 5.3 6.6 0.9 0.5 0.1 10.3 0.5
+#11.9 42,3 42,6 +0.8 41,6 +1.4 +12.5 6.1 +1.0 +0.2  +12.3 40.5
0 0 0.3 ¢o0.1 0 0
+0.5
0 3.8 2.7 0 0.1 0.0 2.5 1.1 1.0 0.1
+2.9 +0.9 40,2 +0.0 +2.1 0.8 +2.0 +0.1
0 0 0 0.2 0.0 0 0
+0.5 +0.1
0 0 0 0.6 0.1 5.3 1.6 0
+0.9 +0.2  +5.4 +1.8
0 0 0 0 0 0
0.8 1.6 I8 7.6 1.3 ¢ 0.1 0 0 0
.1 #6.7 +2.2 +1,0 +1.5
0 0 0 0 0 0
0 0.3 0.2 0 0 2.5 ¢ 0.1 0
+0.5 4.5 + .4
0 0 0 0 0 .3 <0.1
g3
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 o 0 0
0 0 0 0.1 ¢« 0.1 0 0
+0.2
0 0 1.% ¢0.1 0 0 3.5 ¢0.1
+2.4 $0.6
0 0 0 0 0 0
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Mollusca {(cont.)
Rivalvia

Mytilus
edulis

M.

ap.{juv.)

Protothaca

stamir 2a
Tresus

capax

Annelida
Archiannelida
Saccocirridae
Saccocirrus

ep.

Polyvchaets
Arenicolidae
ap.
Aharenicoia
pacifica
A,

sp.

Capitellidae
Capitella
capitata
Med{omastus
8p.
Notomastus
tenuis

Cirratulidae
sp.
Cirratulus
cirratus

Dorvilletidse
Protodorvillea
gracilis

Glyceridae
Hewmipodus

borealia

Merse Creek +3
Spr 77 Sum 77
0.01 w? 0.2 m 0.05 m’ 0.01 m? 0.2 o 0.05 w
) wt 4 wt # wt ¢ wt wt ¢ wt
o} 0 ] 0 0
0.1 «0.1 0 0 0.3 0.0 0.3 ¢« 0.1
+0.7 +0.7 +0.1 +0.5
0 0 0.5 «0,1 0 0
1.0
0 (4] 0 0 0
0 0 o] 0 0
0 0 1.8 Q.. 0 0
+2.2 0.1
¢ 0 0 0 0
0 0 c.s 0.1 0 0.5 <« 0.1
+0.6 +C.1 +1.0
0.1 <0.1 v} 16.8 0.1 0 41,840.1
+0.2 +15.4 40.0 +6.2
0 0 1.0 « 0.1 0 0
+2.0
0 4] 0 4] 0
0 0 0 0 0
0.1 «0.1 4} 6.1 0.1 0 8,3« 0,1
+0,? +.0 +0.0 +6.9
0 0 0 0 1.0 «0.1
1.4
0 0 o] o (4]
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Morse Creek +J}

adamantea

Spr 77 Sum 77
0.01 m 0.2 o 0.05 w2 0.01 w? 0.2 m? 0.05 m?
4 wt @ wt ¢ wt ¢ wt ¢ vt ¢ wt
Annelida (cont.)
Polychaeta
Nereidae
Nereis 0.1 <0@.1 0 0 0] 0.3 ¢<0.1 0]
vexilliona +0.? +0.5
K. 0 0 0 0.1 ¢0.,1 0 0.3 ¢0.
8p. +0.4 $0.5
Platynereis 0 0 (4] 0 o 0.3¢ 0.1
hicanaliculata +0.5
Opheliidae
Armaniia 0 0 0.5 <0.1 0 0 0
hrevia +1.0
Oweniicae
Nuenia 0 0 0.5 0 0 0
fus.rormia
Phyllodocidae
Eteone ] 0 1.1 0.1 0 0 1.8 ¢ 0.1
lonva +#1.9 +0.1 +1.7
Fulglia 0 0 0.1 0.0 0 0 0
virvidis +0.5 +0.1
Saballidae
Fahricia 0.1 €0.1 0 0 0.3 «0.1 (4] 0.3 ¢ 0.1
oreponica +0. ¢ 0.7 +0.5
F. 0 0 0 0 0 0.3 Co0.1
sp. .5
Spionidase
Malacoceron 4] G 0 0 0 16.0<0.1
glutaeus +14.4
Polvdora 0 0 0
columbians
P. 0 0.1 <0.1} G
Bp. H.i
Pyposplo 0 0 0
elegana
Scolelepin 0 0 1.0 ¢ 0.1
sp. C +1.2
Spio 0 0 0
filicernis
Syllidae
Svilis 0 .1 £0,1 0
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0.0% w?
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Lanll 3]

(=] w_o
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2.3 <0.1
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Annelida (cont.)
Polvchaeta
Svllidae
Svllis

app.

Oligochaeta
Spp.

Phoronida

Phorenopsia
harmeri

Crustacesa
Ostracoda
app.

Cirripedin

BRalanus

cariosus

B

dally

Cumacea
Cumella

vulparia

Ta-aidacea
Anatanain
normaci
Leptochelia

duhia

Isopoda

Crnorimosphaeroma
oregonense

Taniropsis
kincatdt

Idotes

scheited

1.

wosnesenakii

Morse Creek +3

plandula

spp. (fuv.)
Chthamalus

Spr 77 Sum 77
0.01 m’ 0.2 m (.05 m 0.01 u’ 0.7 w 0.05 m
L wt ¢ wt ¢ wt ¢ wet [ ] wt 4 wt
0 0 0 0.1 <0.1 0 0.5 ¢ 0.1
:O.? :1.0
0.1 <0.,1 0 0.3 «0.1 0.2 ¢0.1 0 1.0 ¢ 0.1
+0.2 +0.5 +0.5 +1.4
0 0 0 0 0 0
0 0 0 0.1 <0.1 0 0
+0.3
1.1 3 0 0 4.7 0.6 0 2.8 0.4
+3.6 41t +15.8 +1.3 +48.9 +0.7
0 0 0 7.0 0.2 1.3 0.1 24,0 0.4
+22.7 +0.6  +2.5 +0.2  +33.0 +0.6
0.3 €0.1 0 3.0 0.1 175.4 .1 0 69.¢ 0.3
+0.8 +6.0 +0.1 +214.7 27,4 +39,8 40.2
0 0 0 0 0 0
0.1 ¢0.1 0 0 0 0 0
+0.7
0 0 0 C 0 0
0 0 0 0 0 0.1 ¢ 0.1
0.5
0 0 1.0 €0.1 0.1 ¢0.1 W 1.0 € 0.1
+1.4 +0.2 +2.0
0 0 0 0 0 0
0 0 0 0 0 0
0 7.8 0 0.3 0.0 19.0 4.1 0.3 ¢ 0.1
+2.5 +1 +0.4 +0.1 4156 33.7 40,8



Creek +}

Win 78

Fall 77

£~

0.01 n 0.2 m

0.05 w°

o~

0.2 m

0.01 m

0.05 -2

0.05 m

wt

wt

wt

wt

wi

wt

0'3 (0.1

bd

0

0.5 €0.1
.0

B4

W W

°

0

2.3 £0.1

+3.2

& oW

°9

'5 ‘0.1

+23.,0

11

0

1.0 «0.1

N

0.9 «<0.1

W e
LI
["a N a8
12_
IVN A
- ™ o
° &2 M
[l N =] [ @]
T g4
L B~ 4
-3
+1

[
T v O
CmEmOn C
+1 41+

<n<eens
°2°U° Y
590058
5"390

() 23610
1T

0.1 <0.1

b4

1

!l.u./

000
+1

La B 4
.

.__Jo
0‘.0

- &
& ™
+1

o
.

Ry

La IR _aY
. s

)

247



Crustacea (cont,)
Taopods
Idotes
app. (juv.)
Limnoria
alparum

Amphipoda
Cammaridea
Rpp.

Allerchesntes
anguRtur
Ampithoe
aimulans
Corophium
hrevis
C.
sp.
Hyale
frequens
Orchestis
8p.
Paramoers

"pogetica' n, np.

Paraphoxun
spinosus Type B
Pontogeneia
cf. ivanovi

Decapoda
Cancer
mapinter
C.
oregonensian
Cryptolithoder
sp. (juv.)
Hemiprepaus
nudus
H.
oregonensis
H.
sp. (fuv.)
Pagurua h.
hirsutiusculus
P.
spp. (juv.)
Pugettia
sp. (juv.)

Morse Creek +3

Sgr 17 Sum 77
0.01 m 0.7 m 0.0% w 0.01 o’ 0.2 m 0.0% w’
# wt ¢ wt # wt # wt # wt # wt
0.1 ¢<0.1 0 0 0.3 <0.1 0 2.0 0.1
+0.7? +1.1 +3.4
0 0 (4} 0 ¢ 0.3<0.1
0.8
0 0 0.3 0,1 0. 0.1 0 €0.1 1.8 ¢ 0.1
+0.5 +0.7 +1.4 +1.0
- - - 0.1 «¢0.1
+0.?
- - - 0.7 ¢0.1 0.3 €<0.1 0.5 ¢ 0.1
+0.7 +0.5 +0.7
0 0 0 4.5 ¢0,1 0 9.% ¢ 0.1
+12. +19.0
0.1 €0.1 0 0 4.6 ¢0.1 0 9.5 < 0.1
0.7 +12,5 +19.0
- - - 0.1 «0.1 0 0
+0.2
~ - - 0 0 0.3 € 0.1
+0.5
- - - 0 0 0.3 ¢ 0.1
+0.5
- - - 0 0 0.3 ¢ 0.1
+0.5
- . - 0 0 0.5 ¢ 0.1
+1.0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0.3 «<0,1 0 7.3 ¢ 0.1
0.6 2.4
0 4.0 12,1 ] 0 £.0 36.9 0
+2.72 +1.9 +3.4 4325
0 0 (4] 0 0 0
)] 0 Q 0.1 0.1 0 3.3 0.1
+0.4 42,6
0 0 0 0.? 0.0 3.3 1.0 2.0 1.1
0.4 +0.1 42.4 +1.0 +1.6 +1.0
0.1 ¢0.1 0 1.3 0.9 0.1 «¢0.1 0 1.3 ¢ 0.1
+0.? 1.9 +1.,4 +0.2 +1.3
0 0 0 0 ¢ 0.5 ¢ 0.1
+1.0
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Insecer
Dipteran
larvae
Species Richnese
Diversity, H1

Total Numbher

Total Biomass

Moree Creek +3

Spr 77 Sum 77
0.01 w’ 0.2 w? 0.05 m? 0.01 m’ 0.2 m? 0.05 w?
# wt 4 wt ) wt # wt # wt L 4 wt
1.2 0.1 0 0 20.9 «0.1 0 2.3 <0.1
+2.4 +40.0 +1.9
59 76
2.3 2.04
1613.1 7385.0
163.3 261.8

P

o~
£



» Creak +3

Fall 77 Win 78
0.05 w? 0.01 m’ 0.2 wl 0.05 w? 0.01 m? 0.2 m? 0.05 m?

¢ wt ¢ wt | 4 wt # wt ¢ wt ¢ wt ¢ wt
2.3 ¢0.1 20.8 «<0.1 0 2.0 <0.1 2.2 €0.1 0 9.0 €0,1
+1.9 +43.8 +.0 +3.8 +13.7

70 64

1.87 2.50

£319.4 3378.5

229.0 271.9

2449



feipla 4ar. Morss reek (cobble ~ver sand) beathic organisme from the Tow [1+7°) Inearridal eome el Do todd spring 1927 throagh §all ; R
wumber spd/oT bBiomass (gi per O 01 (RaMN} 5705 iMwe . and ) (M=l me 4 wtsrdard deviat lon

Spr 17 Saw 77 Pail 77
5.01 o 0.1 o 0.09 w c.01 w 0.2 at 2.05 w 0.01 w? 0.2 &
[ i3 - ¢ wt [ w [ wt ) vt [4 wt [ wt
O bavepiyts
Clotophararess 4 0 [} 0.1 [\ [} [\ ]
.
Ciadeghars <0.3 L] ] [ 4 [ ] a
.
[ e 8 [} 0 0.1 (4 2] 4] ]
bar ]
R -] @ 4] < @.1 ¢ ] Q ¢}
intantinelis
8. c.8 8.8 4 9.1 0.4 a ¢ Q
liame te.l t@. g 0.8
| 8 [ [ [+ 9 1] ¢ = 0.1 7]
.
Baevtrens 0.9 -] ¢ 1] 4] 0 o] 0
-y 19.9
Cpengaustyhs 9.3 € 4 -] [} [¢} o 0
Lo 130 ) 1.4
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Table 4d. Morse Creek (gravel-cobhble) benthic creanisms from the subtidal zone
- g 1 . i g7 . - M oy
ujrl-.eL ted 7 June 1977, expressed as number and/or hiomass {g) per 11,05 (N=4)
%~ + standard deviation.

=10 m.
# wt
Chlorophyta
Derbesis marina <0,1
Halicyscis ovalls < 0,1
Spongomorpha sp. < 0.1
Bacillariophyta
Pennales spp. <0.1
Fhaeophyta
Desmarestis ligulata <0.1
D. viridis <3.1
Ectocarpaceae sp. «0,%
Ectocarpus sp. <0,1
Laminariales spp. 0.1z 0.1
Ralfsia pacifica
Stictyosiphon tortilis <C.1
Syringoderma abyssicola <0,1
khodophytas
Acrochastium sp. <0.1
Annfeltia plicata <0.1
antichssmion defectum <0,1
Caliophyllis flabellulata <0.1
Corallinaceae sp. <0, 1
Delescevriacese «p. <0.1
Gracilaria sp. <0,1
Halosaccion glandiforme <0.1
Hymenenas sp. <0.1
Iridea sp. <0.1
Leptofsuchea pacifica <0.1
Peyssonellia paclfica
Platythasnion heteromorphum <0.1
Polyneura latissima 0.0:£0.1
Pulysiphonia pacifica <0.1
Pterosiphonia dendroidea <0.1
ghodochorton sp. < 0.1

Yh4



Morse Creek Subtidal

=10 m.
# Wt
Porifera spp. e
Cnidaria
Hydrozoas spp. <0.1
Tubularia 3.6 4.5 <0.1
Anthotoa spp. 2.3+3.9 <0.1
Halcempa sp. 0.520.6 <0.1
lemertes spp. 5.521.7 <0,1
Nematoda spyp. 21.524.8 <0,1
Mollusca
Mphineura sp. {(juv.) 0.320.5 <Q0.1
Mopalia sp. B 0.320.5 0.0+0.1
Tounicellas lineata 0.31£0.5 <01
Gastyropoda
Asolidacea sp. {(juv.) 0.310.5 <0.1
Amphissa columbians 12.5211.7 0.B8t1.5
Calliostoma ligatum 0.521.0 0.4 20,8
Calyptrsea fastiglata 3.0x1.4 0.110.2
Collisells ochracea 0.320.5 0,0 0.1
Crepidula »p. 0.3:0.5 0.0%0.1
Margarites pupillus 0.320.5 <0,1
Margarites/Liru aria 0.3*0.5% 0.1
Hatica clawss 0.310.5 <0.1
Trichotropis cancellsta 0.3 0.5 <0.1
Bivalvia
Crenella decussata 0.3rl.5 20,1
emi laria kennerleyi 9.3:0.5 <@0.1
Macoma secta 0.3*0.5 0.020.1
M. sp. (Juv.) 4.04+3.7 0.0£0.1
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Morse Creek Subtidal

Bivalvia (cont.)
Mrdiolus rectus
Muaculus discors
Mysella tumids
Protothaca staminea
Transennella tantilla

Annelidas
Oligoechaata spp.

Polychseta
Ampharetidas spp.
Asabellides littoralis

Cepitellidae
Capitella capitata
Msdicaastus sp.

Cirratulidae
Chastozone sestosa
Cirratulus cirratus
Tharvx multifilis

Dorvillefdge
Protodorvillea gracilis

Flabelligeridas
Pherusa plumosa

Clyceridae
Glycera americana
G. sp. (Juv.)

Goniadidase
Glycinde picta

-10 m.
¢ wt
0.320.5 <Q,1
0.3*0.5 <0.1
19.85.0 <0.1
1.821.7 0.4 t0,9
0.5 0.6 <0.1
5.8+4.3 <0.1
0.320.5 <0.1
0.3t0.5 <0,
0.3*0.5 «0.1
25.5 +10.4 0.1
1.2 +*21.9 «Q0.1
3.5+3.0 <0,1
B.8§+8.3 <0,1
1.523.0 <0.1
0.3 0.5 <0, 1
0.3%+9.5 <0,1
0.3 20.5 <0.1
3.5%21.7 «D,1



Moree Creek Subtidal

Hesionidse
Micropodarke dubia

Msldanidae ep. (juv.)
Axjothella rubrocincre
Hicomache lumbricelis

bieraidee
Rerels sp. (Juv.)
Platynereis bicemaliculats

Ophelitdae
Armgndia brevis

Orbiniidase
Beoloplos sp.

Oweniidae
Owenia fusi{formis

Parsonidae
Aricidaa »p.

Phyllodocidae
Eteone longa
Eulalia sanguinea
Phyl lodoce madeirensis
P. sp. (4u )

Polynoidae
darmothoe imbricata

Sabellariidae
Sabellaris cementarium

Saballiidse
Chone ecaudats

=10 m.
# wt
7.324.0 <0.1
7.824.6 «<0.1
0.310.5%5 <0.1
0.320.5 <0.1
0.3£0.5 <3.1
3.5+L.7 0,1
1.821.3 «0,1
1.3+20.5 <«0,1
0.8 £1.0 <{.1
0.5*1.0 <G, 1
0.3t0.5 0.1
0.5t1.0 «0.1
0.3%10.5 «G,1
0.5 0.6 0,1
1.0 +£0.8 «Q,1
0.8+0.5 <0,1
1.821.0 0.1



horse Creek “ubtidal

Scalebreguidse
Scalebregma inflatum

Serpulidae
Spirorbis moerchi
3. sp.

Splonidas
Polydora armata
P. soclalis
P. 8p.
Prionocspic cirrifera
P, stesuatawpi

Byllidae
Exogone gemmifera
E. lourei
E. spp.
Syllis spp.

Yerebellidae sp.

Bipuncula
Golfingia vulgaris

Crustaces
Ostracods spp.

Cumacea
Cumella spp.
Diastylis spp.
Leptocuma spp.

Tanaidscea
Leptochelia dubia

163

~10 @m.

# wt

0.520.6 <0, 1
0.3+0.5 <D.1
0.3 720.58 <0.1
0.3 £0.5 <0,1
0.3*0.5 <01
0.310.5 <0,1
1.020.8 <0,1
5.3t3.4 <0.1
0.5¢t1.0 <0.1
0.821.0 <0.1
19.5¢£ 2.1 «0.1
0.9 21.5 <0.1
0.3+0.5 <0.1
0.37 0.5 <0.1
0.85*1.5 20,1
0.6 0.5 <0.,1
6.8r6.4 <0.,1
2.0%2.7 «0.1

240,31+ 48.8 0.1£0.1



areo Crmel Coikp 4
TS reck Subridal

~10 m.
#
Isopoda
fanirops .8 analoga 10.5¢2 6.7
Jaercnsi: _:bla 5.026.7
Amphipc
Crpxe mendax 0.5¢1.C
C. str.uce 0.3t9.5
vemea ides 2pp. 101.5 ¢ 41,8
Decapods
Cancer ‘roductus 1.021.4
Caridea sp. (juv.) 0.5t 0.6
Discorsopagurus sciumitti 0.521.0
Buglus sp. 0.5+1.0
Paguridae sp. (juv.) 5.5 £2.4
Pagurus beringanus 0.3+0.5
Plonixa sp. (juv.) 1.0%1.4
Pugettia gracilis J.oxz2.2
Echinodermata
Ophiuroides spp. 8.3%6.2
Holothuroidea
Mopalia intermedia 0.5 20,6
Spacies richness 127
Diversity - H' 2.72
Totel number 581.1

Total blcmass (g) <lb. 4

YEG



Hemertes
8pp.

Nematoda
8pp.

Mollusca
Gastropoda

Fartulum
occidentale

Lacuna
variegats

Littorina
sitkana

Bivglvia
Macoma
sp. (juv.)
Mytilue
sp. (juv.)
Protothaca
staminea
Tranéennella
tantills

Annelida
Oligochseta
pp.

Polychesta
Clyceridae
Hemi podus
borealis

oint (orotestod sgnd-gravel’ henthilo orzanisms from the (AT inter-
coted soring 1 hrourh winter 1978, expressed as number and for hiromass
=20 osnring 0 (M=lLe aymmer-winter me b standard devin .
Spr 77 Sum 77 Fall 77 Win 78
$ wt # wt ¢ wt # wt
1.5 «0.1 0.3 <0.1 0.8 <0.1 0.8 <0.,1
Q.7 £0.5 0.5 0.5
28.5% «0.! &, <0.1 6.8 40,1 B.5 0,1
tg. 2 1.9 4.1 t6.2
0 1] 0.3 <0.1 0
0.5
0 a 0.3 «0.1 0
0.5
0 0.3 0.1 Q 0
3.5 10,1
G 0.3 <0.1 0 0
25,5
1.0 <Q.1 o 2.0 0.1 a.s <@.1
0.0 +1.,2 rl.0
0 4] 0 0.8 «0.1
1.0
0 0] .8 «0.1 0
1.0
29.0 <0,1 2.3 <0.1 20.8 <«0.1 19.0 0.1
t11.3 1.0 8.9 9.5
0.5 <0.1 ¢ 0 0
10.7



Beckett Pcint +b6

Spr 77 Sum 77 Fall 77 Win 78
L] ot # wt # wi ¢ wi
Neraidae
lerais 2.0 <«0,1 0.3 v 0 0.3 <0,
vexilloea tl.4 tg 5 £G5S
N, 0 Q .3 <0.1! 0.3 <0,
op. 20,5 0.5
Platynereis 0 0.3 v 0.8 <0.1 6.3 <O0.
bicansliculata $0.5 *0.5 $0.5
Pisjionidae 0.5 <0,1 g o 0
app- 10,7
Syllidae
Exogone 0 0 .3 <0.1 ¢
lourel 0.5
S$ylliis 17.0 <0.1 3.5 <01 1.5 <0.1 3.5 <0,
$pp. £11.3 +4.5 11.7 3.7
Crustacea
Cirripedie
Balaous 0 2.8 0.7 12.0 4.2 10.8 4.
glanduls t4,3 *0.8 11,2 4.2 £11.9 ts,
B. 0 0.5 0.1 0.3 <0.1 0
sp. (Juv.) 1.6 0.5
isopoda
Exosphasroma 0.5 <0.1 0 61.3 0.4 2.0 <0,
oedia 0.7 +30.6 *G.2 2.5
Amphipoda
Gammaridea 1.0 <0.1 _ 0.8 <0,1 Q0.8 <0,
PP 1.6 1.0 +1.0
Anisogamaropsis 0.3 <0.1 - -
confervicolus 10,5
Orchestoidea _ 0.3 «0.1 - _
pugsttensis 1 0.5



Insecta
Dipteran
larvae

Species richness
Piversity - W'
Total owvaber

Total blomass {g)

Beckett Polint +6

Spr 77 Sum 77 Fall 77 Win 78

[ wt [ ) vt ¢ wt # wt
0 0.3 <0.1 O 0

0.5

10 13 15 12

1.43 2.04 1.44 1.69

81.5% 15.8 110.1 47.6
<1.0 <1.7 <5.8 <5.3



Table Hb. Beckert Foint

ororected sand-gravel) benthic organisms from the mid (+3') intervidal

zone collected sorirg 1977 chrough wirter 1978, expressed as number and/or hiomass (o) per

N0y (N=2

Chlorophyta
Enteromoxrpha
compressa
E.
incestinalis
E.
linza
Ulva
ap.
g.
taeniaca
Urocapota
"pp.

Bacillzriophytas
Pennales

8pP.

Phaeophyta
Feldmanig

app.

Ehodophyta
Ceramium
pacificum
C.
PP
tolysiphonia
cifica

aniculsta

Plstvhelminthes
Turbellaria
Bp.

spring) and 7.025 {N=4:

77
wt

summer-winter) m< + standard deviation.

o < “N O ©

“~

[

Fall 77 Vin 78
¢# wt ¢ wt
0

0
0 0
0 0

0 0
0 0
0.3 «0.1 0
0.5



Beckett Point +3

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt é wt # wt
Hemsrtea 1.5 <J,1 2.5 «0.1 5.3 <0.1 2.5 <(0,1
Lpp. r0.7 *3.0 +4.0 * 0.4
Mematods 0.5 <«0.1 0.3 «0.1 6.8 <«0.1 0
Spp- +0.7 +0.5 +7.0
Molluscs
Asphineura 0 0.8 <0.1 0 G
spp. (jov.) +1.0
Gaatropoda
Mcmasidae ] 1.0 <«0.1 6.1 0.1 0.3 <0,1
spp. {juv.) 1.1 23.0 0.1 +0.5
Aglaja 0 0 1.3 <0.1 o]
diomedia 10.5
Alvinia 1.0 <0.1 0.8 <0.1 21.5 a.1 0
app. 1.4 1.0 +20.6 =20.1
Coilisella 0 1.0 0.1 ¢]
strigatslila +2.0 *0.2
Fartulum 4.0 <0.1 C.3 <0.1 0.8 «<0.1 0.3 «0.1
occlidentale +58.0 10.5 $1.0 + 0.5
Bsadinocea 0 0 10.0 0.2 0
vesicula 1 9.9 20,2
Lacuna 0 4.3 0.0 77.3 0.3 0
variegats $3.2 $0.1 +12.4 *0.1
Littorina 0.5 0.} 0.3 0.0 0 0.3 «0,1
scutulats 0.7 0.1 *0.5 %0.1 +0.5
L. 0.5 0.1 0.3 <0,1 0 0
sitkana 0.7 *0.1 10.5%
Margarites 0 0 0.3 «0.1 0
puplillius 19 -
Ocenebra 0 0 ( <0,} 0
Jurida 0.5
Thais 0 0.8 «0.1 0 0
8PP . *0.5

I
~d



Beckett Point +3

Spr 77 Sum 77 Fall 77 Win 78
& wt L4 wt L d wt [ 4 wt
Bivalvia
Adula 0.5 «0.1 0 0 0
calf forniensis 19,7
Clinocardium 0 0 8.3 0.4 0
nettellii $10.1 £0.5
Kysella 1.0 «<0.1 17.3 0,1 17.3 0.1 3.8 <0.1
tumida + 0.0 +8.5 0.1 *11.4 t0.1 21.5
Mytiles 5 <0.1 4.3 0.1 225.3 0.5 11.5 <01
spp. {Juv.) 7.8 1.3 0.1 +835.7 £0.2 * 2.1
Protothaca 4.5 1.3 <0,1 43,0 0.4 0.8 «3.1
st gmi nas 6.4 1.5 *#33.% X0.4 +1.0
Transsnnella 3.0 «0.1 3.3 0.0 9.5 0.2 0.5 <0.1
tantilla 4.2 2.6 10,1 +7.2 0.1 0.6
Tresus 0 : 14.6 4.5 1.3 0.5 2,0
capeax L | 79,2 3.1 1.6 0.6 1.7
Annelids
Gligochaeta 1.0 <0.1 2.5 0,1 3.0 «0.1 3.8 0,1
pp. t1.4 121 2.2 5.6 i
Polychasta
Capiteliidae
Capitelles 2.0 «0.1 0.5 «G.1 0.5 <0.1 0.3 «Q.1
espitata 11.4 t1.0 *1.0 + 0.5
Mediomastus 0 1.0 <«0.1 0.3 0.1 4]
spp - 1 2.0 tG.5
Motomsatus 1.0 <«<0.1 B.5 0.1 3.3 0.1 7.8  «0.1
tanuis t1.4 £9.3 +3.3 +7.8
Chastoptetridae
Spiochsatoptervs a 0 0.3 <0.1 0
costarius +0.5
Chrysopetalides
Paleonotus 0 0 0.% «G.1 0
ballis t 0.6



Beckett Point +3

Spr 77 Sum 77 Fall 77 ¥Win 78
4 wt L 4 wt ¢ wt ¢ wt
Cirratulidae o d.3  <0.1 0 0
spp. {juv.) *0.5
Porvilleidae 0 0 0.5 «0,1 0
*pp. 106
Protodorvillea 0 0.3 «Q0.1 0.1 <«0.1 0.3 «<0,1
gracilis + 0.5 +0.5 0.5
Glyceridae
Hemipodus 68.5 v 43.5 v 78.8 Vs 30.3 N4
borealis 1t 2.1 t2.5 * 4.6 *1l1.1
Hesionidae
Micrepodarke c 0.3 <«0.1 11.3 «¢0.1 0
dubia 10.5 +3.3
Ophicdromus 4] 0 1.8 <0.1 0
pugettensis t1.7
Nerevidasa
Herels 0 0 1.) «0.1 0
. +1.0
Platynerais 0 o 9.8 0.1 0
bicamaliculatas 10,2
Onaphiidse
Onuphis 0 1] 0 0.5 <0.1
sp. 41.0
Opheliidas
Armandi a 0 0 2.8 <01 0
brevis t1.7
Cphelias 0 0 0.5 <0.1 0
limacina 0.6



Beckett Point +3

Spr 77 Sum 77 Fall 77 Win 78
# wt # wt 1 4 wi # wt
Oweniidas
Owvenis 9.5 <0.1 7.0 e 207.3 Ve 30.5 <0,1
fusi formis 7.8 *6.5 t §6.2 t24.0
Phylledocidas
Eteons o 0 1.3 «<0.1 0
loaga +1.0
Beialia 0 0 0.8 «0.1 Q
gquadrilobata *1.5%
E. 0 0 2.8 <0.1 0
ssuguinss 1.7
Phylleodoce ] o 1.3 <0.1 0
maculate *1.0
P. 0 0 0.8 «0.1 0
app. 1.5
Pisionidaee
Pisicoe 0 0 0.5 <0.1 0
p. 20.6
Polynoidae
Harmot hos 0 0 1.0 20,1 0
lenulata 1.4
Sabellifdae 0 Qg 0.3 <0.1 0]
Pp. to.%
Sigalienidae
Fholoe 3] 0 0.3 «(C.1 0
minuts 0.5
Spionidae
Polydors 0 0 0.8 0.1 0
columbisna 1.0

|7
~y
4



Beckett Point +3

Spr 77 Bum 77 Pall 77 ¥in 78
§ wt # W # wt 4

Spionidee (cont.)

folydora 6.5 <0.1 0 o 0
proboscidea 0.7
P. 0 0 0.5 <0.1 0
sp. 0.6
Prionospio 0.5 <0.1 0 1.0 <0.1 0
cirri fers t0,.7 2.0
P. 0.5 <Q0.1 0.5 <«0.1 0
stesnstrupl 0.6 21.0
Pygospio 0 2.5 <0.1 47.0 <0.1 0
elagans 12.9 247.3
Scolalepis 0 0 0.5 <40.1 0]
sp. 10.6
Spio 0 1.3 <0.1 14.3 <0.1 0
filicornis 1.0 LE.6
Spicphanss 0 0 1.5 «u0.1 Q
bombyx 1.7
fyllidae
Brenia 0 0 0.3 <0.1 4]
brevipharyngia t 0.5
Exogoone 1.0 <0,1 0 1.3 <«0.1 0
louretl 1.4 1.0
Sphasercayllis 0 0 0.5 <0.1 o
pirifera 1.0
fSyliie 1.0 «0.1 1.¢ <«0.1 0.3 «0.1 0
spp. t1.4 tl.4 *0.5
Tevebellidas 0 o 0] 0.3 <0
spPp . Q.5
Polycirrus 0 0 0.5 <0.1 ¢
sp. A 1.0
Crustscea
Ostracoda 0 Y 1.0 0.1 0
PP . tl.2



Cirripedia
Bal anas
glandula
B

"P- (Juv.)

Oumaces
Comelle
valgaris

Tangidacea
Leptochelis
dubia

Isopoda
Exoaphasrome
mplicauds
B.
wedia
Gnorimosphar roma
oregensnse

dmphipoda
Allorchestes
suogustus
Ani sogsmmaras
confervicolus
Caprelle
laeviuscula
Corophium
spp-
Canmaridea
PP .
Crchestsidea
pugettensis

Beckett Point +3

Spr 77 Sum 77 rall 77 win 78
[} wt 4 wt ¢ wt 4 wt
3.0 0.8 117.8 2.4 19.8 3.4 1.0 0.0
14,2 til.l 53,7 12.0 26,2 13.5 *1.4 to0.1
o 1] 0.5 <0.1 0
2C.6
0 0 1.3 <Q.1 0
¥1.5
0 0 15.0 <0.1 0.3 <«0.1
112.9 0.5
0 3.8 <«<0.1 40.0 0.3 0
3.3 t14.9 $0.1
23.0 <0.1 7.0 <0.1 0 0.3 <0.1
5.7 t§.7 1 0.5
0 4.3 Ty 0 0
6.0 10.2
- 0.5 <D0.1 _ _
4.0
_ 28.5 0.1 _ _
115.2 t0.2
0 0 0.8 <0.1 0
t1.0
0 0.5 <«0.1 5.3 <0.1 0
1.0 t3.8
2.0 <0.,1 N 10,0 0.1 0.8 <0.1
t1.4 6.7 $1.0
_ 0.3 <0.1 _ _
10.5

R
~
£



Beckett Point +3

Spr 77 Sum 77 Fail 77 Win 78
# wt [ 4 wi [ 4 we # wi
Decapoda
Cancer Q 0.3 0.0 0 0
magister 0.5 0.1
Hemigrapses o 2.3 0.2 2.8 .1 0
orsgonensis 19,5 0.4 1.5 0.1
Fagureus 0 0.3 0.0 1.3 0.1 0
hirsatiusculus tg,5 0.} 1.0 10,1
P. 0 2.8 <0.1 1.3 0.0 0
spp. (Juv.) 2.1 1.9 10.1
Pinnixzidaa ¢] 0.3 0.1 0 0.3 =<0,
spp. t0.5 10.2 to.s
Insecta
D.pteran 0 0.3 <0.1 0 0
larvae 0.5
Fhoronida
Phoronocpais o 0.3 <0.1 6.0 «<0.1 £.3 <0.
harmeri *0.5 t4,1 1.3
Bchingdermata
Rchinoidea
Dandraster V] 1.0 0.1 16.8 0.0 0.8 0.0
excentyicus *0,B t0.1 t11.9 20.1 t1.0 *%0.1
Bolothurcidea
Leptosyuapta 4] 0.3  «0,1 2.0 0.1 0
clavki 10,5 +4.0 %0.1
$peclies Ti~hnass 23 55 74 29
Piversicy - H' 1.89 2.20 2.3 2.15
"sial number 172.5 276.7 965.7 99.1

Total biomass (g) < 2.7 < 20.9 <13.3 <4.1

1en



Tahle 5.

0,05 (8=2

Chlorophyta
Enteromorpha
fntestinalie
E.
linza
Ulvs
Sp.
Urcapora
spp .

fhodophyta
Ceramium
pacl ficum

Cnidaris
mthosos

8p.

Platyhelwinthes
Turbellaris

app.

Hemsriea
pP.

Nematods
SPP.

Mollusca
Asphinsura
spp .

Castropoda
Acmgeidae
spp. (juv.)
Aglaja
diomedea

Beckert Point
coilecred spring 1977 through winter 1978,
spring) and

tprotected sand) benthic organisms from the low (+0')

expressed as numher
8 )

summer-winter) m= + standard deviation.

Spr 77 Fall

¢

i
i

25 (N=4c

Sum 77
wt # wt

§

I .
atul or |

17
wl

er

wWin

#

intertidal
(v"}

zaone

78
wt

(=]
“~

>

<0.: <0.1

—_-~ 0
Q o

I+

<0.1 0

L]

I+
&5
PR
(UL

<0.1

I+
L)~
0

{i

=1

P

|+

o OO0
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0
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<0.1



Beckett Point +0

Spr 77 Sus 77 Fall 77 Win 7&
[ 4 wt 4 wt # Wi # wt
Gastropoda (cont.)
Alvinia 2.5 <0.1 0.8  <0.1 7.3 «Q.1 1.5 «0.1
sp. +3.5 +1.5 +3.6 +3.0
Zylichna 6.0 a.1 0.3 0.0 0.5 a.1 ¢}
sp. +8.5 +U0.1 +0.5 *0.1 +0.6 *0.1
Partulum 0 0.3 <«0.1 0 0.3 <01
occidancale +0.5 +0.5
Hwminoesa 0 0.3 <«0.1 1.8 <0.1 0.3 <0.}
vasicula +0.5 +1.5 +0.5
Lacuna 4.y <0.1 16.3 0.1 3.8 <0.1 0.8 0.1
variegata +0.0 +13.4 20,1 2.6 +1.0
Littorina 0 0.3 <0.1 0 0
sithans +0.5
Margaritea/ 0 ] 0.3 <0.1 0
Lirularia +0.5
Mitralla 1.0 < 0.1 G 0.8 < {.1 6.3 <0.1
tubeross + 1.4 1.0 + 0.5
Hassatius 1.5 0.9 0.5 0.3 0.% <U.1 U
mendicus + 2.1 +1.2 +0.6 +0G.4 +0.6
Odoetomi s 9.0 <« 0.1 0 0.5 < U.} U
sp. +12.7 ~3.6
Ocenebra 0 0 b} G.3 <]
lurida +0,5
Bival ~{e
Clinocardium 9.5 0.9 0.3 .1 ® 3.2 24.3 5.2
nuttallii +3.5 *1.1 +0.5 *G.3 : 0.1 *3.8  *D.1
Crenells 0.5 «¢0.1 0 0
decussata +0,7
Hatells 1.5 «<0.1 0 g.3 i ¢
arctica +2.1 0.5
Lucinomg 1.5 <0.1 0 U 1.3 0.6
tenuiscu’pta +2.1 r1.0 =4S
Macoms 0 0.3 0.1 1.3 0.1 0
foquinata r0.5 to.l 2.5 *0.2



Beckett Point +0

Spr 77 Sum 77 Fall 77 Win 7E
¢ wt | 2 wt # wt ¢ wt
Bivalvia{cont.)
Hacoma Q 0.3 1.1 0.3 0. 0.8 0.3
naguta +0.% *2.2 +0.5 0.1 *1.0  +0.5
M. 0 "0 ¢ 1.5 <0.1
secta -3.0
. 3.0 <0.1 0.3 <«0.1 0 .3 <«a.
spp. (Juv.) *1.4 +0.5 +3.3
Myaella 212.5 0.9 244 .3 0.4 L487.5 0.5 220.3 0.4
temi e +181.7 +0.9 +205.3 +0.2 + 9.0 *0.5 66,7 +0.1
Mytilus 0 0.3 0.1 0 0
edulls +0.5 +0.1
K. 2.0 <40.1 1.0 <«0Q.1 0.3 <2.1 0
sp. (jev.) +2.8 *0.5 +0.5
Panope 0.5 0.3 0 0 0
geneross 0.7 0.4
Protothaca 9.5 (o1 0.3 0.3 7.3 .Y 7.0 0.1
staminea 9,2 0.1 0.5 *0.5 5.4 1.7 2.6 0.2
Tellins ¢ 0 0 1.5 0.2
modesta ¥2.4  *0.2
T. 6.0 <0,1 5.8 0.7 1.5 0.0 4,0 0.1
spp. {juv.) *i.4 +3.0 0.1 3.9  *0.:2
Iransennella 24,5 0.1 28.0 0.1 3.8 0.1 12.0 «0.1
tantilt- + 5.0 *0.1 +20.4 .1 4.9 *0.1 3.7
Tresus 0 16 .3 ) 4.3 0.4 1.8 1.1
capax *15.8 *L.i 3.0 *i.1 2.1 r2.2
Annelida
Oligechaeta 11.0 <0.1 1.3 <0.1 31.0 £0.1 3.5 0.1
spp. 10,2 >0.5 210.2 *3.3
Polychaetas
Capitellidee 0 0 .0 <01 U.§8 £ 0.1
sp. *2.0 1.5
Capitells 4.0 <0.1 0 3.5 <01 4.5 <0.1
capltata Z8.7 —2.4 FEL 4

PN



Beckett Point +0

Spr 77 Sum 77 Fall 77 Win 7H
¢ wi ¢ wit ¢ wt L] wt
Capitellidse (cont.)
Hediomastus 15.5 <«0.1 8.3 <0.1 31.0 <G.1 11.3 <0,
8p. +12.0 4.7 L3 *13.7
Kotomastus 0 2.0 v 0 3.3 ¢0.1
lineatus *i.8 +13.3
B. 11.0 < 0.1 10,3 <0.1 7.3 <0.1 3.8 <€0,1
tenuis +2.8 *18.5 3.8 2.4
M. 3.5 <« 0.1 0 0 ¢
sp. (Juv.) t5.0
Chastopteridae
Mssochasetopterus 5.0 <0.1 13.3 v 2.5 <0.1 2.5 <0.1
taylori +5.0 t12.6 *1.3 t2.9
Splochas.opterus 0.5 <0.1 4.0 / 0.5 <0.1 2,3  <0.1
costarua *0.7 *1.6 *0.86 1.7
Cirratulidae v 0 1.5 <0.1 0.5 «0.1
spp. {jev.) *1.0 *0.6
Tharyx 1.5 <0O.1 0.3 «0.1 g 0
meicifilis 2.1 +0.5
Dotvilleidsa
Dorvilles 0 0 0 0.3 <0.1
rudelpht 2D.5
Protedoyvilles 4.5 <f%.1 1.0 «¢0.1 L0 <0l i.3 <0.1
gracilis 26.4 20.0 r1.6 21.0
Clyceridae 0 0 0.3 0.1 0
spp. {juv.) 0.5
Clycera 0 ] 0.3 v 0
amaricans 0.5
G. Q € 0.3 <0.1 a
tesselata t0.5
Send podus 4.0 <0.1 17.3 v 12.0 <0.1 12.0 < 0.1
borealls 219.8 t4.9 Z1.4 r2.9



Beckett Point +0

Spr 77 Sum 77 Fall 77 Win 78
¢ wt é wt # wt 4 wt
Goniadidse
Clycinde 9.5 «<0.1 1.0 <¢a.1 <O0.1 5.0 «<0.1
plcta ha- 1) +0.8 +H.0
Hesionidea o 0.5 <0.1 v <0.1 0
sp. {Juv.) *1.0 _:.0
Reafonid 0 0 4.3 <0.1 2.3 <0.1
sp. A 4.6 +2.¢€
M cropodarke 5.0 <«<9.1 4.8 <0.1 20.3 <0.1 10.5 <0.1
dubia 2.8 +1.0 +10.8 +5.5
Ophiodromms 4,3 0.0 1.0 20,1 12.3 «0.1 B.8 «3.1
pugettenais 8.9 10.1 +0.0 + . 0 +5.9
Magelonidase
Magslc a 0 0.3 «<0.1 0 3.3 < 0.1
iapon.ca +0.5 +1.3
K, 0 6.3 <0.1 2.0 <0.1 0
pitealkai *7.6 1.2
‘aldanidae 1.5 <0.1 0.8 <0.1 4.6 <0.1 1.3 < 0.1
sp. (Juv.) +2.1 *1.0 +2.2 +1.%
Aziothella g 3.3 <0.1 0.8 (0.1 0.8 v
rubrocincta *+0.5 *1.0 $1.0
Nephtyidse
Nephtys 0 ) 0.3 0.1 0
csacoldes ¥0.5 *0.3
. 0 0 0.3 <0.1 0.5 <« 0.1
sp. {Juv.) +6.5 +0,6
Nsreidae Q 0 35.3 v 21.5 <0.1
sp. (juv.) .9 9.7
Bereis 14.0 <0.1 4.8 <0.1 9.5 < 8.5 <0.1
&p. 2.8 3.3 *e.5 hats T |
Platynereis 12.5 < 0.1 1.5/ 2.3 37.8  <O0.1
bicanaliculsta 0.7 5.1 *+i6.0 k9.0



Beckett Point +0

Spr 77 Sum 77 Fall 77 Win 78
# wt ¢ Wt é wt | 4 wt
Cnuphidae
Plopatrs 2 7.5 <¢0.1 0 0.3 «0,1
ornata + G.6 + 0.5
Opheliidase
Armandia 1.0 <¢0.1 1.5 <¢0.1 41,0 <0.1 18.5 «0.1
brevis + 1.4 +1.3 +20.0 + 6.8
Orbiniidae
Scoloplos 3.5 <0.1 1.3 <0.1 2.5 <0G,1 5.0 «<0.1
p. + 2.1 1.0 +1.3 + 4.6
Oweciidae
Oweaias 15.5 <o0.1 25.& v 34.8 «0.1 21,8 <0.1
fusiformis + 20.9 + 4.8 +12.3 + 10.5
Poctinariidae
Pectinaria 0 o 0 0.5 <0.1
granwlata + 0.6
Phyllodocidae
Etecne 1.0 <«0.1 1.8 <0.1 0.5 «<o0,1 0.3 «<0.1
longa > 0.0 1.5 0.6 + 0,5
E. 0 0 0.3 <«0.1 0
tuberculata r 0.5
E. 0 Q 0.3 <0.1 0
sp. (Juv.) 0.5
Bulalia 3.5 <40.1 0.5 =<40.1 5.6 <0.1 3.6 <0.1
senguinea 3.5 * 0.6 1.9 + 0.8
Phyllodocs 0.5 <«0,1 ¢ 0 0
groerlandica 0.7
P. $.5 «<0.1 7.0 v 1.8 5.3 <O0.1
maculats r10.6 4.6 9.6 + 3.5
P. ] 2.5 <0.1 0.3 <0.1 0.8 <£0.1
sp. A *1.3 + 0.5 + 0.5

2RA



Beckett Point +0

Spr 77 Sum 77 Fell 77 Win 78
L 4 wt ¢ vt # wt # wt
Phyllodoci lae (cont.)
Phyllodoce 0.5 <O.1 0.3 <001 o 0.5 <0.1
sp. +0.7 * 0,5 *+1.0
Polynoidae 0.5 <0.1 0 0.8 <0.1 0
8p. $0.7 +1.0
Arctonoe o 0 0 0.3 <«0,1
vittata +0.5
Bareethoe 1.5 < 0.1 0.5 <0.1 0 0.3 «0.1
imbricata F2.1 +0.6 *0.5
H. 0 0.8 «0,1 0.8 <0.1 1.0 «<0.1
lunslata +0.5 r1.0 0.8
Lepidasthenias 0.5 «<0.1 0 0 0
berkeleyse +0.7
Sigslonidae
Fhwolos 1.0 <0,1 ] 1.3 <0.1 0
wiouta .4 *1.3
Splionidae
Kalacoceros a 1.3 <0.1 5.8 <0.1 0.8 <0.1
glutaesus +1.9 5.0 +1.0
Polydora 37.5 «<0.1 259.8 v 19.8 v 3.5 < 0.1
socislis ¥53.0 +118.5 r22.5 5.2
P. ] 68,0 2 1.8 <0d.1 0
sp. A +52.86 +2.1
P. " 0 5.8 <0.1 0
.p. tri 5
Prionospio 4.5 <0.1 2.8 <0.1 11.0 <0.1 4.8 <0.1
steenstrupi +2.1 +2.2 +3.4 +2.4
Pygospio 2.0 <40.1 1.3 <01 1.8 <0.1 5 «0.1
elegens +0.0 .2 2.2 +0.6
Scolelepis 0.3 «0.1 0 0 0
8p. +0.7
Spio 0 25.0 v 0.8 «0.1 1.0 <«0.1
filicornis +6.2 +1.0 +1.4



Beckett Point +0

Spr 77 Sum 77 Faull 77 Win 78
# wt $ vt Ld wt ¢ wi
Spionides (cont.)
Splophanes 6.5 <0.1 24.5 <0.1 $.0 <0.1 5.5 <0.1
bombyx +9.2 +22.8 6.2 +3.1
Sylliise
Brania 0 0 0.5 <0.1 0
brevipharynglia +1.0
Exogone 1.0 <0.1 0 0.3 <0.1 0.5 <0.1
seami fera 1.4 +0.5 +0.6
K. 35.0 (0.1 2.3 «<o0.1 77.3 «O0.1 39.5 «0.1
lourei 0.0 +B8.7 +22.8 +4.5
Sphaerosyllis O §] 0.3 <0.1 0
pirifexa +0.5
8. 0 0 0 0.3 <0.1
sp. +0.5
Syllis 1.5 <4Q.1 2.8 <0.1 1.0 <0.1 0.3 «0.1
SPP. +2.1 +1.4 +0.5
Crustacaa
Ostracoda 1.5 <0.1 2.0 <0.1 4.0 <0.1 0.3 <0.1
PP . +0.7 +4.0 +3.7 +0.5
Leptostraca
Nebalia 0.5 <0.1 0 2.8 < Q.1 .8 <0.1
pugsttensis +0.7 +1.0 +1.3
Myasidaces
Archasomysis 0 0 0 0.3 <0.1
gredbnitekid +0.5
Cumgces
Cumalls 25.5 < 0.1 1.3 <0.1 4.0 <0.1 2.8 «0.1
vulgaris +0.7 +1.9 +2.2 +1.1
Tanaidacea
Leptochelia 483.5 0.1 649.5 0.2 1115.6 0.6 509.3 0.2
dubla 5.0 L o.1 +332,7  *0.1 +308.9 0.2 +177.9  +0.1



Crustacea {cont.)
Isopoda
Excsphastoma
amplicauda
Ianiropais
kincaidl

Amphipods
Caprellidea

Caprells
iseviuscula

GCamuaridea
PP .
Awpa.lsca
agsssizi
Azpithoe
Tiacertosa
Anisogammarus
confervicolus
Aoroides
columbiase
Corophium
acharesicum
c.
SpPP.
GCosmgropsis
thospaont
Melitas
dentata
Paraephexus
sp. type A
|
sp. type C
Photise
brevipes

Backett Point +0

Spr 77 Sum 77 Fall 77 Win 78
¢ wt L 4 wt 14 wt 1 4 wt
1.0 «<a.1 0 9.8 <0.1 0
*1.4 *1.5
RV 0 0 0.3 <0.}
+0.5
0 0 0 0.3 <0.1
+0.5
70.5 <O0.1 - 22.0 <0.1 20.5 0.1
+oh b +15.8 +13,7  +0.1
o 1.5 <0.1 _ _
+1.7
_ 3.5 <0.1 _ -
+0.1
_ 0.3 <0.1 _ _
+0.5
_ 1.0 «<o0.1 _
+0.8 -
3.8 <0.1
- 100 - —
1.5 0.1 1.0 <0.1 0.3 <0.1 0
+0.7 +2.5 +0.5
N 0.5 <0.1 _ 3
+1.0
- 0.3 «0.1 - -
+0.5
_ 1.8 <o0.1 _ _
+2.2
_ 6.8 0.1 _ N
+5.6
_ 72.0 0.8 _ _
+64,7  *1.5



Beckett Point +0

Spr 77 Sum 77 Fali 77 wWin 78
L wt ¢ wt # wt # W
GCemmaridea (cont.)
Poatogensia - 0.3 <0.1 _ -
cf. rostrata +0.5
Synchilidiuve - 3.3 «<0.1 _ _
rectipalpam +0.5
Decapoda
Cancer 0 0.8 «<0.1 0 0
otegonensis +1.5
C. 0 2.0 «<0.1 0.3 (0.1 0
spp. r2.7 +0.5
Carides 0 0.3 <0.1 0.3 0.1 0
sp. {Jev.) +0.5 10,5
Crangonidae 0 0.3 <0.1 0 0
sp. (Juv.) 0.5
Eatantia 0 0.3 <0.1 U] 0
Pp. 0.5
Pagurus J 1.3 «<0.1 0 0
spp. (juv.) *0.5
Pinmixa 1.0 <0.1 0.8 «<0.! 2.6 0.1 0.3 <0.1
sp. *l.4 +1.5 5.5 10,1 +0.5
Planotherides 0 0.5 <0.1 0.3 «0.1 .3 «0.1
PP . 0.8 20,5 +0.5
Pugettia 0 6.8 <¢0.1 0 0
gracilis +5.4
Phorcntide
Phoronopsis 1.5 <34.1 0.3 <0.1 0.5 «0.1 1]
harsmri *2.1 0.5 +1.0
Bchinoderwata
Echinoidea
Dendraster 4.7 0.1 22.8 . 6.8 Q0.4 12.0 0.3

—
-’-
[+ 8
LX)
+
(=]
—

1.9
excentricus +2.5 0.1 .9 2.8 .6 0.

—— — —-— -—



Bolothevrolidea

Leptosynapta
clariki

Species richness
Diversicty - '
Total nimber

cal biomass (g)

Beckett Point +0

Spr 77 Sum 77 Fall 77 Win 78

wt ¢ wt ¢ wt ¢

5.5 G.1 2.8 0.1 3.5 0.0 2.0
+6.4  *0.1 +1.0  +0.2 +1.9 +0.i +1.2

68 a3 93 79

2.52 2.51 .13 2.30

1241.5 1464 .6 2627.8 1144.6

<61.3 £69.5 <77.0 £69.6

bJ
e
—



Table 5.4. Beckett Point (sand) benthic orgagisms from the subtidal zone collected 6 June 1977, expressed
as number and/or biomass (g) per 0.05 m" + standard deviation (N=4).

-5 m. =10 m,
¢ wt ¢ wt
Chlorophyta
Ulva sp. <.l 0
Rhodophyta
Ceramium nibrum <0.1 a
Cnidaria
Anthozoa
Actineria sp. 0.5:1.0 0.1:0.2 o
Pistyhelminthes
Turbellaria app. 0.3 +0.5 <0.1 0
Bemertea spp. 13.0*+5.8 <0.1 20,0x%2.5 <0.1
Pematoda spp. 8.0%4.,2 1 18.027.9 <0.1
Molluacs
Gastropodsa
Acmaeidae so. (juv.) 0.3+0.5 <0.1 0
Aglajs diomedea 0 0.310.5 0.1t0.2
Alvinia sp. 15.828.,1 <0.1 17.0 #12.5 0.3 20,6
Amphissa columbiana 0.320.5 <0.1 0
Creithiopeies ap. 0.3+0.5 <0.1 0
Columbellidae 0.5*1.0 <0.1 0
Crepidula app. (juv.) 0,.520.6 «0,1 0.5 *1.0 <0.1
Cylichna sp. 0.5 0.6 <0,1 1.321.5 <0.1
Beminosavesicula 0 0.3:0.5 <3d.1
Lacuna variegata 9.5 5.9 <0.1 3.3%4.3 <0.1
Margarites pupillus 1.322.5 0.120.2 0
Margarites/Lirularia 2.0t1.4 <0.1 0
Mitrella carinata 0.310.5 <0.1 0
Hitrella tuberosas 2.5122.7 0.1r0.1 1€.3 215.6 0.72:.2
Hassarius mendicus ] 1.020.8 0.020.1
Odostomia sp. 0 2.824.5 <01
Turbonilla sp. 1.3 +0,1 <0,1 0.8 1.0 <0.1



Bivalvia
Acila castrsnais
Clinccardium muttallil
Crenella decussata
Cryptomya californica
Lucinoma tenuisculpta
Lyoansia califoruica
Mecoma sp. (Juv.)
Kya arenaria
Mysells tumida
Mytilus sp. (Juv.)
ucula tenuis
Pododesmus cepio
Tellina sp.

Annelids
Oligochasta spp.

Polychaeta
Ampharetidae sp.
Ampharete srctica

Capitellidaa
Capitella capitets
Mediomastus sp.
Notomastus linsatus

Chaetopteridae
Mssochastopterus taylori

Phyl lochsetopterus prolifica
Spliochaetopterus costarum

Dorvilleldse
Protodorvillea gracilis

Glyceridae
Glycera sp. (juv.)

Beckett Point Subtidal

-5 m, «1Q m.

# wt 4 wt

Q 0.3*0.5 <0,1

()] 0.3*0.5% <0.1

] 1.8 #1.7 0.3+0.5
0.521.0 <0.1 0

2.81.9 <g.1 j.g+2.1 <0.1
0.3+0.5 <0,1 0

10,0+7.1 0.21r0.3 ¢.3210.3 0.120.1
J 0.3+ 0.5 <0.1
64.51 14.5 0.1+ 0.1 153.8 48,4 0D.21t0.1
0 0.320.5% <0.1

4] 0.310.5 <0.1
0.3*0.5 <0.1 0

18.8 #11.3 0.5+0.5 7.3+6.0 0.6 20.6
4.8+ 3.6 <0.1 1.3 21.5 <0.1

0 0.3120.5 <0.1

0.3 +0.5 <0.1 0

0 1.0+ 2.0 «0.1

0.3 +0.5 <0.1 1.8 +2.1 «0,1

0 1.521.7 <0.1
1.8+2.9 <0.1 4.0 +13.9 <0.1

0 1.3 249.3 <0.1
5.5+3.1 <0,1 8.0t4.9 < 0.1

0 0.320.5 < G,1
0.B*+1.5 «0,1 0.3 +0.5 < 0,1

293



Clycaridae {(cont.)
Hemipodus borealtis

Conladidee
Clyeinde picta

Resionidae
Micropodarke dubia
Ophiodromus pugetteniis

Luesbrineridse
Lemsbrineris sp.

Magelonidae
Magelona pitelkat

Maldsnldae
Axiethellas rubrocincts
Buclymene sp.
Hcomacha lLusbricolus
K. personsta

Fephtyldae
lephtys ferruginea
H. ep.
K. sp. (juv.)

Neveldse
Rereis procaras
K. sp. {Juv.)

Platynereis bicanaliculata

Oouphilidae
Diopatra ornata

Beckett Polnt Subtidal

-5 m "LO ®.
# wt ¢ wt
0.310C.5 <0.1 0.3+0.5 <0.1
1.8¢1.0 <0,1 3.0#3.2 <0.1
28.3¢8.2 <0.1 47.5 2B .4 <0,1
0 0.821.5 <0.1
0 1.3 1.0 0.1
0.5+0.6 <0.1 0
1.010,.8 <0.1 0.320.% <0.1
0 2.513.8 <0,1
0 1.3¢t1.0 <0,1
0 1.321.5 <0.1
0.81r0.5 <0.1 1.01.4 <0.1
0.3 10.5 <0.1 0.3%0.5 <0,1
0.5 0.6 <0.1 2.5+1.3 <0.1
0.5 +0.6 <0.1 0
0 0.521.0 <0.1
104,82 6B.7 v 68,0 +51.7 <0.1
0.3+0.5 <0.1 0.3:0.5% <0.i



Beckett Polnt Subtidasl

-5 m. 10 m.
# vt o wt

Opheliidas

Armandia brevis 14.5 £3.9 <0.1 J.oxr1.6 <0,1
Orbiniidse

8colopolos sp. 2.020.8 <0.1 1.3¢1.3 <0.1
Oweniidae

Owenia fusiformis ¢.85r7.2 <0.1 0.3%+0.5 <0.1
Pectinariidae

Pectinaria granulata 0.3120.5 <0, 1 0.3120,5 <«0,1
Phyllod. Jae

Eceocns lougs 0 0.3%0.5 <0,1

Bulalie sanguines 7.825.1 <0.1 12.5t4.2 <0.1

Phyllodoce groenlandica 0 0.3£0.5 <0.1

P. masculsca 0.521.0 <0.1 4.0¢5,.7 <01

F. sp. A. 2.314.5 <0.1 §.8+£5.2 <0.1

P. sp. (Juv.) 3.3+..1 <0.1 32.525.7 <Q,1
Polynoldae

Sarmothoe imbricata 2.821.0 <G.1 3.6+3.0 <0.1

R, lenuleta e] 1.321.0 <Q,1

Tenonia kitsapensis o] 320.5 <0,1
$absllidae

Chone acaudats 0 0.3 0.5 <0,1

Fabriciinae 0 0.3 0.5 <0.1
Serpulidae

$pirorbls nakamuratl 0 0.320.%5 <0.1
Sigslionidse

FPholos minuta 0 4.0%2.6 <0.1
Splonidae

Polydora limicola G 0.5¢1.0 <0.1

IR



Splouidae (cont.)
Polydora pygidialis
P. soccialis
P. sp.
Pricmospio steenstrupi
Spio filicornie
Spiophanes bombyx

Sylitdae
Exogone sp.
Sphaerosyllis brandhorsti
Syllis spp.

Terebellidas spp.

Sipuncula spp.
Golfingia pugettensis

Crustascea
Ostracods spp.

Leptostraca
Nebalia pugettensis

Cmmaces
Cumella vulgaris
Diastylis sp.
Leptocuma sp.

Tanaidacsea
leptochelia dubls

lsopoda
Lisnoris algarum
Hunna wbiquats
Paranthura slegans

Beckett Pcint Subtidasl

-5 m, =10 =.

4 wt # wt

1.3 £2.5 <0.1 0

3.843.0 0.1 54.0239.1 <0.1
1.020.8 0.1 0.82£1.5 <0.1
81.5¢5.8 <0,1 36.5 210.8 «(.1
0.6¢1.0 0.1 0.3%0.5 « Q,1
0.520.6 £0,1 0

0.520.6 <0,1 0.5 £0.6 <0.1}
g.621.5 <01 0

¢] j.B 2. <J.
0 0.3 #0.5 <01
0 0.3 0.5 <0,

0 0.3 20.5 <0.1
2.8+ 2.1 0.1 “w2.3216.,3 <0,1
2.0x1.8 <0,.1 5.8 4.9 <0.1
.32 90.5 <0.1 0.310.5 < 0.1
0.3%0.5 0.1 0.3*0,5 0.1
0.3£0.5§ <0.1 0

6$3.0+14.5 «0.1 15.82 5.7 0.1
0 0.320.5 «Q.1
0,3t 0.5 <0, 0

0.3 £0.5 0.1 1.3£1.5 «(. 1



Asphipoda
Gasmavidea spp.
Capreila ep.

Metacaprella kennerlyi

Decapoda

Callisnaseldme sp. (iuv.)

Cancer oregonenais
Crangor sp,

Rippolytidse sp. (juv.)

Paguridae sp. {(juv.)
Pagurus bevinganus

Pinnothevridas sp. {(juv.’

Pugettia gracilis

Phoronide
Phoronopeis harmeri

Echinodermata
Ophioroides spp.

Helothurolidea
Leptosynapta clarki
Species richness
Diveraicy - H'
Total nuaber

Total biomase (g)

Becke * Point Subtidal

-5 m. <10 @,
# Wi ¢ wt
4B, 8 217,86 0,.1£0,1 151.3 £42.0 C.3%0.3

0.12G.5 <0.1 Q
1.3+0.1 <9.1 0
3,3+0.5 <0.1 0
0.3+0.5 0.2+0.4 0
2.52*2.1 3.0+ 0.1 9]
i.3r1.9 (.1 1.3%1.0 <. 1
0.821.0 <0.1 13.0%7.0 0.1
1.0 2.0 <0.1 Q
1.0¢1.2 <Q.1 3.3 21,7 <0, 1
2.5 2.1 0.0t0.1 4. 8B *3. 8 <
0 0.5+0.6 <0.1
0 0.3 0.5 <Q,1
G,3+ 0,8 <, 1 Q
3 90
2.77 3.08

70.8 K77.1
8.5 L10,7



Lanle ma. Uungenress >pll LeXposed sand-gravel) benthic organisms from the nigh (+67 ) 1ntert:idal goue
ilected spring 1977 tnrougn winter 1975, expressed as number and/or biomass (p) per U.05 m°
. .

v+ standard devial ion NE G
Sor 77 Sum 77 Fall 77 wWin 78
¢ wt $ W A wt ] wi
A nelida
Oligochaets 0.2 «€0.1 0 it C.2  L0.1
#pp. xq,5 20,5
Crusipcea
Amr n{ipoda
arnarides *0.2 ¢<0.1 - 0 #]
spp- G.5
Orchestoldea - 16,6 <0.1 - -
puget .ensis +34.3
Swcics Richness 2 1 0 1
dvmrsity, Rl 0.9 ¢.00 0 0.00
Txe. susber 0.4 1h.h it 0.2
Te al Biomass «0.2 0.1 G < 0.1
Ftis



cune Collegled spring 1977 through winter

ser G.UY mT o+ standard deviation

Y

Uungeness 5Spit {exposed sand-gravel) oventhiie oryanlsms trom tne mic (+3') intertidal

1978 expressed as rumber and/or biomass (gl

Spr 77 Sum 77 Fall 77 Win 78
¢ wt ¢ wt # wt ¢ wt
b oo ica
£ 1.7.8 V] 6.6 «0.1 G 0
x1.3
smelids
Oligochaeras .2 <«0.1 0 t 0
epp. * 0.5
Crustacea
Asphipoda
Caamart ides 13.+ 8.0 - 0.8 «D.1 28.6 «0.1
€pp- X 2n.6 0.1 x4.8 215.9
Orches -oldea - .2 <0/1 - -
puge‘tengis *0.5
£-ecles Richness 2 2 1 1
Diversivy, Hl 0.08 0.56 6.00 0.00
Totsl Nusber 13.8 0.8 0.8 23.6
Total Blooass £ 0.1 £ 0.2 TR | < 0.1



per J.U5 a° o+ standars deviation (N=3).

ungeness spit fexposed <and-gravel) benthic organisas from the

low (+G7

intertidal

ne coliegied spring (Y77 through winter (978, expressed as number and/or biomass (2}
P 4 » P )

oy
Spr 77 Sum 77 Fall 77 Win 78
¢ wt 4 wt 4 wt 4 wt
Wllusce
Gastropoda
Amphissa ] t] 0.8 «0.1 0
columblane +1i,3
el CURE n 0] 0.2 <0.1 0
variegsts +0.5
Bivalvia
Clinocardium 0 4] 0.2 <0.1 0
spp. +0.5
Crenells 0.2 «3.1 ¢ 0 0
decussate *0.5
danslida
Jligochaeta 0.4 <0.1 0 0 Q
+0.9
Dorvilleidae
Protodorvillea 0 0 0.2 <¢C.1 0
gracilys +0.5
Spltonides 3] 0.2 0.1 0 U
app. +0.5
Crustaces
Amphipods
GCemmar  des 2.0 «0.} - 24.6 ¢0.1 3.6 <¢0.1
spp. +2.2 +246.1 +4.6
Parsmoere
“Serrara’ n. ap. - 7.0 0.1 - -
+5.2
"=~ecies Richness 3 2 5 1
Aversity, H! 0.69 0.13 0.27 0.00
‘"otal Fumber 2.6 7.2 26.0 3.4
Total Blomass < 0.3 L0.2 < 0.5 < 0.1



cane BdL Dungeness 5Hpit isand-gravel! henthio organisms from the subtidal

zone coliected A lune 1977, ewpressed as number and/or Sicmass (g) per
! S omd v srandard deviation {U=i i
=5 m. -10 m.
X . wt . ¢ Wi,
Chlorophyta
Cheetomurpha californica e 0.040.1
Bacilisriophvta
Pennales 0 0.110.1
Phae ophytas
Alaria spp. 0 0.220.4
Costaria costata 0 0.2:0.2
Desmsrestia aculeata 0 0.1«0.1
P. ligulste var. ligulsatas 0 0.120.0
Ectocarpsceas 0 0.1«0.1
Feldmsnia spp. 0 0.0:0.1
Giffordis ovata 0 0.030.1
Beplogloie andersoniti 0 0.1=0.1
Hedophyllum sesaile (Juv.) 0 0.040.1
laminsrisales spp. Y 0.1290.1
Laminaria spp. Y 1.122.0
Balfsiaceae 0 0.0%0.1
Ralisis pacifica 0 0.1£0.1
Stictyosiphon tortilis o 0.120.1
Syriugodersa abvssicola 0 0.120.0
ihodophyts
Acu schaetium spp. Y 0.120.0
Antithsmnior defectum 0 C.0x0.1
A. spp. 0.00.1 0
Botryocladiz oseudodichotoma 0 0.0x0.1
Callithaez.ion/Plencsporium 0 0.0%0.?
Choreocolax polysiphonise 0 V.020.1
Cruoriopsis seetuarid 0.0%0.1 0.0=0.1
Cryptooemia boreslis 0 0.0x0.1
C. ovalifolia 0 0.0%0. 1
Eurhora fruticrloss 0 0.0t0.1
Gigarinsacese 0 0.020.1
Coniotrichum alsdii 0 0.110.1



Dungeress Spit Subtidal

=5 m, -« 10 m.
4 we . ¢ wt .
Ebedophvre {(cont.)
Gracilaris spp. 0 0.2%0.2
Cymnogongrus leptophyllus o 0.0 0.1
Helyeenis epp. 0 0.1x0.1
follenbergia subulata 0 0.1x0.1
Iridaes spp. ¢ 0.1x0.1
feptofsuchea pacifics 0 0.120.1
Mewbrancpters spp. 0 0.0=0.1
Peyssone lia pacifica 0 0.120.0
Phycodrys isabellige 0 0.0x0.1
Plecythsemion pectiatum 0 0.020.1
P. villosum 0 0.14149.1
P. spp.- 0 0.120.2
Polysiphonis hendrvi 0 0.120.0
¥. pacifica 0 0.1x0.1
Porphyrs spp. 0 0.120.2
Prerosiphonia dendroidea )] 1.0x1.0
Bhodymenia spp. s} 0.020.1
Stenogresmmt interrupta 0 0.1x0.0
Squomeariacese 0.020.1 0.0x0.1
Thuretellopsis pegglana 0 0.1%20,0
Caidaria
Aydrozoa
Coryne tubuloss 0 0.3 0.5 001
Anthozoa
*pp. 0 0.5 1.6 <o0.1
Platvhe lminthes
Turbe 1lsria spp. 0 6.8 2.6 «<0.1
Hearrtes spp. 1.3£ 0.6  <0.1 43.8%32.7 «g¢.1
Molluscs
Asphineura

Cryptobranchia concentrica 0 0.3 20.5 <0.1
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Dungeness Spit Subridsl

-5 m, =10 m,
4 we. # wt .
Hollusce
Gastropada
Amphissa colusbiasna 1.8%3.5% 0.1 0.821.0 0.1
Calyptraea fastigata 0.3%0.5 <0.1 4.3%21.9 <g.1
Lacons variegata 1.0%1.4 <0.1 2.0%2.7 ¢0.1
Msrgarites/Lirularia 0 3.8%2.2 0.1
Margarites pupillus 0.3x0.5 £0.1 ¥
HMiteella tubeross 0.3%0.5 €0.1 0
flgtica clausas G 0.3%0.5 <0.1
Trichotropls cancellatas 5] 6.3%0.5 <0.1
Bivalvia
Clipocardiva nuttalli 0.5%0.6 <0.1 1]
Crene lla decussata 1.8 2.9 <0.1 3.3 4.6 <0.1
HBuymi laris kenrerleyl G 0.320.5 0.4%:.9
Macoms sp. 0 2.3x1.7 0.1
H. sp. juv. (Y 0.3%0.5 <0.1
Mya srenaria 0 C.5%0.6 0.2%0.4
Mysella tumida 1.5°.1.0 <0.1 3.5%4.4 <0.1
Protothacn staminea 0 0.520 <0.1
Iramsennella tantills 2.0%2.2 <0.1 0.5%0 ¢ <0,1
Tresus capax 0 0.3%0.5 <0.1
Anoe 14da
Oligochaets spp. 0 13.5¢8.8 <0.1
Polychseta
Acrocirridae spp. 0 0.5x%1.0 <0.1
Capitellideoe
Mediomsetus app. 3J.5%1.7 <0.1 $3.0£9.3 0.0£0.1
Botommstus linestus a 1.3x1.5 <0.1
Cirratelfdee spp. 0 1.823.5 <0.1
Chastozone selssa 0 3.8x1.7 <D.1
Cauleriells spp. 0 1.3%2.5 <0.1
Clrratulus civratus 0 1.3x1.5 “0.1
Tharyx multifilie o 2.5x3.0 <0.1
Doreillisdae
Protodorvillea grmcilis 0 22.8%29.3 <0.1
Glyceridse
Glvcinde pictas 0.5%20.6 <a.1 0.320.5 £0.1



Dungenese Spit Subtidsl

-5 @, =10 a.
{ we ., [ wE.
Anmw lide (cont.)
Polvchaets

Feasionidae
Gyptis brevipalpa 0 6.3%x0.95 <0.1
Micropodarke dubis 0 11.0x3.4 <C.1
Maidanidae (juv.) 0 3.8%35.3 0.1
Axiothells rubrocincta 0 1.3%2.5 <0.1
Bephtyidae
Bephtys ciliata 0 0.3%20.5 <0.1
B, ferruginea 0 0.5«1.0 0.1
. sp. 0 0.3%0.5% 0.1
Hereidae
Rereis sp. ] 0.3%0.5 (0.1
Platymreis bicansliculate 0.3%0.5 <0,1 3.5%2.7 £0.1
Ophe 1iidae
Arsgpadia brevia 0.3%0.5 0.1 0
Travinsia for sii 0 0.520.6 <0.1
Orbiniidae
Scoloplos esp. 0.5%1.0 <0.1 it
Oweniidge
Owenis fusiforais J 6.0%3.4 0.1
Phyllodocidae
Eteons louga 4] 0.5%0.6 <0.1
Eulalia sanguines o 0.3%0.5 <0.1
Phyllodoce sp. (fuv.) 0 0.5%0.6 <0.1
Polyooldae
Barmothoe fsbricats g.5%1.0 <0.1 0.8%1.0 <0.1
Sabellidae
Chone sp. g 0.5%40.6 <0.1
Sabells media G 0.3x0.5 <0.1
Scalihregmidge
Scalibregma inflarua ] 5.3%4.7 <0.1
Serpulidae spp. 0 0.3%0.5 <0.1

Spirorbis sp. () 1.3%2.5 <0.1

I



Dungeness Spit Subticul

-5 m. =10 m,
L wt , L Wt .
Aone 1i3e (comc.)
Polychaets
$igalionidae
Phrolioce miou‘e e 0.5%0.6 <0,1
Splonidae
Mslacocecoe zlurseus 2.8%4.9 <0.1 0
Prionospio cirvifera 0 0.3£0.5 <0.1
P. steenstrupi 0 7.3%3.8 <g.1
Spio filicornis 0 1.350.2 £0.1
Spiophanes boabyx 0 0.3%20.5 <0.1
Syllidae
Exogone spp. 0 20.8x24.5 <0.1
Z. gemmifera 0 0.3%0.5 <0.1
E. lourei 0 4$.3%4.0 <0.1
Sphasrosyllis pirrifera 0 1.3%1.5 <0.1
Syllides longocirrata G 1.0%1.2 €0.1
Svllis spp. 0 5.0x1.4 <0.1
Terebellidase
Polycirrus sp. A v 9.6+ 11.3 <0.1
P. sp. B 0 1.0x2.¢ <0.1
P. sp. 0 7.0%8.1 <0.1
Archisnne lide
Polygordiidee
Polygordius sp. 0 5.0%2.5 <0.1
Crustacea
Cunscea
Dlastylis sp. 0.8%0.5 <0.1 1.021.4 <0.1
Lampropidae sp. 0.5%1.0 <0.1 0
leptocuma sp. 0 0.3%0.5 <0.1
Tanaidaces

Leptochelia dubta 0.3%0.5 0.1 12.3214.8 0.1



Crustacea (cont.)

lsopods

Excspheerces amplicanda

E. rhomburus
E. sp. (Juv.)

Laosimorphaeroma oTegonense

Idotea sp. (juv.)

nmphipoda
Gammayrides

Decapads

Calliansassidae op. (juv.)
Remigrapsus oregonensis

Hippolytidae
weiidae (juv.)
Paguridae sp. (fuv.)
Planotteridse (juv.)
Pugettia gracilis

Phoronida
Fhoronopeis harmevi

E yozoa

Echinoderaats
Opnivroldes spp.

Bolothuroides
weptosynapta clarkd

Species Richness
Diversity, nl
Total number

Total Liomess (g)

Dungeness Spit Subtidal
-5 . «10 m.
# Wi, ¢ wt .
0 0.3%0.5% 0.1
¢ 5.8%7.0 <0.1
0 1.8¢3.5 <0.1
2.0+ 2.7 <0.1 0
0 06.3x0.¢ i
19.0%23.6 <0.1 28.0£8.5 <0.1
0.3%0.5 <G.1 0.320.5 <0.1
0 0.3£0.5 <0.1
¢ 0.3%0.5 <g0.1
0 2.8%3.0 <0.1
0.320.5 <0.1 0.5%0.6 <0.1
¥] 0.3%20.5 «0.1
0 0.8%1.5 <Q,1
n 0.5¢ 0.6 <g.1
0 0.02£0.1 <9.1
0 1.341.3 <0.1
o 0.3x0.5 <01
28 136
2.43 3.82
42.9 33g.2
~2.8 16,1



Anag V1o
tgochaeta 8pp.

Poilvinpeta
Sviiidae
Exoporne lourel
Crustacea
Awphipods
GCammaricea spo.
Species Richress
Diversicv,

Toral Number

Toral Biomass

LRSI A i = 5}
+ r,l
& Wi
PR <0.1
d.2 + D4 AN |
i .t <0.1
3
.76
2.2
0.2



Anne lide
Oligochaeta spp.

Crustaces
Isopoda
Cnor imos haeroms oOTegonense
Amgphipoda
Cammaridea spp.

[nseca
Diptera larvae spp.

Species Richpess
Mversity, H1
Total Number

Totel = - =

# i) v
T.a + 1.5 <Gl
l.e + 2.1 <1
28.8 + 30.9 <n,l
2.8 + 5.2 <G.1

FA

0.63

34,

0.4



[Nl . CWITD ORIVOTS dewtiise)

SN
(0" intertidal zon

croart e hiom

FEEE A S 5 T SR

Platvhe lminthes
Turbellaris spp.

Anne lida
Polvchaets
Aren{colid«e spp.
Capitellidae
Mediommstus 8DP.
Capitelia capitata
Hotomastus tenwis
Gonisdidae
GClvcinde plcta
Liumbrineridae
lumbrineris zonata
Lumhrineris spp.
Hereidae
Hevreis spp.
Orbinidae
Scoloploa spp.
Parsconidae
Paraonells nlatybranchia
Spionidac
Malacoceros clutaeus
Prionospio steen: (rupi

Crustacea
Amphipods
Gamaridea zpp.
Eotmustorius washinptonianus
Specles Richness
Diversit., Hl
Total Number

Totael Biomass

+{

¢ we .
Cor 0.9 0.1
1.041.7 <Ol
0.2+£0.4 <t 1
R.: to.,f‘ s 1
N,8%1.° <0l
0.~ 320, <01
1.2%x72 <0.1
1.2x2.2 0.1
0.4%20.5 <0,1
0.2%0.4 <0.1
G.2%0.4 £y
33,0#219,1 <C.1
0.240.4 <0.1
5.0 212.3 <0.1
10.0%11.0 <0.1

15

1.62

72.4

<l.5%



E R I O RINVUT s LEYaver s Doenlals orgdanlisms D rem Ung subtidal

Ceed 20 dume THTT L cnoressed as o mumher and/or Blomass T
Eas] - T L4 H ¥ f_; 1 =
-5 m.
L LA
Hewertea spu. 1.3¢0.5% £0.1
Nematods spp. G.821,0 < 0.1
Molliveca
Bivalvia
Myseila tumids 0.3%6.5 <n,1
Protothacsg ataminea 6.5+0,5 0.320.
rellina sp. 1.0 0.8 <0.1
Anne lida
Oligoechaeta app. 0.3¢£0.° <0.1
Palvchaeta
Capitellidae
Mediomastus 8p. 20.5£13.C <0.1
Cirrastulidiae
Tharyx multifilis 259,58765.h V4
Foniadidge
Glveinde picta 3.5 2,9 <n,]
Nepht vidae
Kephtve caecoldrs 0.3%(.% <0.1
¥, sp. (fuv,) N.3%20.° £0.1
Hereidae
Nerels procera 0.320.° <0.1
N. sp. (fuv.) 0.3%20.5 <n.1
Platvnerels bicanaliculata 0.8x1,% £0.1
Orbinidae
¥aineris uncinata 0.5 1.0 <Db.1
Scoluplos sp. 3I.5% 1.3 <0.1
Oweniidae
Gwenia fusiforris 33.%+38.2 <.l
Piivllodocidae
Eteons longa 0.3x0.5 <0.1

Phvliodoce macul=-a 0,8%£1.0 el



Twin Rivers

N

Anne lide (cont.)
Polvchaets
Spionidae
Polvdors socislis
Prionospio steenstrupi
Spiophanes bomb x

Cristar &
stracoda spp.
Cusac>a
Diastvliopsis sp.
1scpods

Edoteca sublicttoralls

Gnorirmwsphaeroms OTegoOnenge

Svnidotea hicuspida
Amphipoda
Camaridea s=p.

Species Richness
1

Diverasic., H

Total Number

Tocal Biomass

=5 w,
¢ wt ,
0.3x20C.58 £0.1
T2 3.8 <0.1
G.320C.5 Q.1
C.320.5 £ 0,1
BR,3r23.5 6.1+0.1
H.8: 0,9 <{.1
14,5+21.8 0.1x0.1
G,2 0.7 0.1
74.3¢2%,9 0.1t ¢C.1



Table 8a.

North Beach Sand (exposed sand) bentnic

srganisms from the high (+67)

intercidal zone

collected spring 1977 through winter 1978, expressed as number and/or hiomass (g} per 0.05

m2 + standard deviation

Bemertea spp.

Mollssece

Gastropoda
lacuns
variegata
litcorine
scutulaca
L. sitkana

Bivalvia

Mytilus
spp. (Juv.)

Apeow 14da
Oligochaets

spp.

Polychaeta
Bepht yldse
Bephtys
californiensis
Neretdae
Hereis
ep.
Splonidae
Halacocerus
gluteus

Archisnnelida
Polygordius

L 1-1-1%

(N=S ).
Spx 17 Sum 77 Fall 77 Win 78
4 we 4 wt ¢ wt 4 wt
0.2 <«0.1 0.2 <0.1 0 ]
+ 0.5 + 0.5
0 0 0.2 <0.1 0.2 <Q.1
+0.5 + 0.5
0.8 <0.1 0.2 0.0 0 0
+0.8 +0.5 +0.0
1.0 <«<0.1 0.4 0.0 G o
+1.0 +0.9 +0.0
0.2 <£0.1 0 0 0
+ 0.5
1.2 <0.1 V] 1.4 <0.1 L4 €0.1
+ 1.6 + 1.1 * U6
0.2 0.1 0 U 0
+0.5
0.2 «0.1 4] 0 0
+ 0.5
9 0 0.2 <0.1 0
+ 0.5
N 2.2 <90.1 ¢ 0
+ 1.6
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North Beach Sand + 6

Spr 77 Sum 77 Fall 77 Win 78
¢ we ¢ wt ¥ wt ¢ wt
Crustacea
Ostracoda 8.2 <0.1 0 0 0.2 <0.1
spp- + 0.5 + 0.5
Cirripedia
Ealanus 0 0.2 <0.1 0.2 <0.1 0
cariosue + 0.5 + 0.5
B. glandula 0 0.4 <0,1 0.2 <0.1 0
+ 0.6 + 0.5
Mysidaces
Archaeomyais 0 4.0 <«€0.1 0 0
grebrueskid + 5.4
Tanaidacea
leptochelis 0 0 0.2 <40.1 0
dubia + 0.5
Isopods
Exosphserone 0 0 0 0.2 <0.1
media + 0.5
Laniropeis o 0.: 0 0
kincaidi + 0.4
Amphipoda
Gaumaridea 0.2 <0.1 0 o 0.4 0.1
spp. +0.5 + 0.6
Decapeoda
Pagurus 0.4 <0,1 0 0 0
opp. (Juv.) > 0.6
Species Eichness 10 8 6 5
Diversity, El 2.02 1.48 1.35 1.59
Total Number 4.6 1.8 2.% 1.4

Total Biceass (g) <1.0 <0,9 £0.6 <0.5

(9
s
(NS ]



Table 8b. YNorth Bearch Sand (cxposed sand) benthic orzanisms from tne mid (#2°) intartidal zorne
collected spring 1377 -irougn winter 1378, expressed as numher and/or biomass (g) per
St e o i
5.9% m= + srandard deviation IN=5).

Spr 77 Sum 77 Fe'l 77 Win 78
# vt # wt # wt # wi

Hemerces <0.1 <0.1 0

£0.1 0.
np. 0

6
.9

[N =

°
LT ]
1+
.
[ I % )

IR
I+
oo

Remmtodn

.2 €0,! 0 G 0
8pE. 5

T+
oo

Hollusca
Gastropoda
lLacuns G 4] 0
variegata +0
Lictcorinae 0 0 0.
gcutulata + 0

<0.1

o

(O.l

|+
(==
] -
Wy
N
o]
®
st

Bivalvie
Mysella
tumida
Tellina
sp.{iov.) +

<0.1 0 0 0

I+
oco
(S0 8 ]

Aanelida
Palycheeta
Arenicolidae
Absrenicola
sp.
Capitellidse
Capitells
capitata
fagelonidse
Mage lona 0
pitelkat
Hereidee
Nereis 0
vexilliosa
Parsonidse
Paraconella 7.8 <€0.1
platybranchis +1

1+
QO
'+

Lo I oo ]
[» S0

£0.1 6

o
fal
<
b
P
~3 £

i+
oo
o

B

€0.1 0 0

1+
oo
.
[V X}

<.l 0 0

i+
oo
vy

0.1 <0.1

W On
.
S

.8 <o0.1
8

[ Y IR
A
b+
1+
[
o O~
1+
ot

214



Horth Beach Sand +2

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

Anne ltd. (Cmt ')
Polychaeta
Mage lonidae
Hage lona 0
pltelkat
Rereidae
Her2is 0
vexilloss
Paraonidae
Paraonella 7.8 <90.1
platybranchia I
Spienidae
Halacoceros G.
gluteus to.
Pygospio 0
elegans
Syiiidse
Screptosyllis 0
latipalpa

i+

o0

WS
A
(=]
—
[ ]
(=]

|+
oo
L] ®
(W XY
~
o
.
s
o
<

<0.1

[ =]
.
(%)
i+
[V )
.
[o 0N ~ ]
~
o
.
(=
i+
[N o)
g o
|+
o
[e e

<0.1

K> -
~
=]
=
(o)
o

<0.1 <0.1 <0.1

i+
3 LN
.
[ %2 )
+
W
b
@ N
i+
e Y e
[l - N =]

I+

£0.1 0 <C.1

c o
AN
o 0O
a &
o B~

I+
i+

Cruscaces
Cirripedta
Balancs ¢ o]
coriceus
B. glandula 0 0

o

<C.1

I+
-0 DO
w oo B

X3
STooo
cooo

|+
W

i+
co

Mysidaces
Archaeouwysis 0 0.
grebitzkii 0
Cumsces
Diastylopsis 0.2 «0.1
Bop. _+_0. S
Tensidaces
leptochelis 0.
dubia to
isopoda
Escepheserome 0 0 0
aedis

(=]
(=]

4 <0.1
6

| 4+

L)
o
o

<0.1 0.2 9.1 0 0
0.4

.
wvire
1+

<0.1

1+
[
. s
et R
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Crustacea (cont.)
Asphipoda
Bohaustorius
8Ep.
Paraphoxus
c.f.abronius
P. spinosus

Type B
P.spp.
Decapoda
Craagon
fransciscorus
Species Richness
1
Diversity, R
Total Nusber

Tocal Biocmmss (g)

Borch Geach Sand + 2

Spr 77 bum 77 Fall 77 Win 78
# wt $ wt 4 wt ¢ 1'13
120.4 g.3 303.6 9.4 7€.2 G.2 99 .4 0.1
+ 28.1 + 0.2 +129.4 + 0.1 + 60.6 + 0.2 +39.1 0.1
0 - T 0.2 ¢0.1 - -
+ 0.5
) T 0.2 <40.1 - -
T 0!5
(¢} T 0 7.8 <0.1 10.0 <0.1
+ 7.4 + 7.8
0 0 0 0.2 0.2
_1_-_0.5 :0.‘.
9 13 10 10
0.33 0.26 0.70 0.66
130.0 518.6 91.2 137.6
<1.? <l.4 £1.4 <1,1



Table 8c. North Beach Sand (exposed sand) benthic orpanisms from the low (+07}

.05 m2 + standard deviationm (N=5).
. Spr 77 Sua 77 Aut 77

& wt # Wt ¥ wt

intertidal zone
cellected spring !977 (hrough winter 1974, exnress.d as numbet and/or biomass

Wwin 78

wt

Cnidaria
Anthozeca
Anthopleurs ) 0.2 0.1 0
elegantiseima + 0.5

YemeTtea Bpp. 0.8 <0.1 .0 <£0.1 0
1.3 7

i+

[=]
o

Nematodas spp. 2 £06.1
S

Moliuscs
Gastropoca
Littorina 0 0.2 «<0.1 .2 €0.1
sitkana + 0.5 5
Bivalwia
Mysells 0.4 0.1 0 4]
tumida 0.6

i+

Annelids
Oligochaeta 0 0 0
spP .
Polychaets
Arenicolidae
Abarericola
(clapredijoceanica
Capitellidae
Capitellas +
capitata
Gonisdidae
Clyceride
picta +
Mage lonidae
Mage lons
pilte lkatl

<0.1 <0.1 <0.1

I+
QN w
(SN
I+

0.2 1
0.5 1
0.2 <0.1 2. <0.1
0.5 2

<
|

.2 0«1
5

I+
[ om ]
i+
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I+ i+ t+
QQ oo QO
w o wN oo

<0.1

<0.1

£0.1

<0.1

£0.1

<0.1

<0.1

<0.1



North Bench Sand +0
Spr 77

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

Annelides (cont)
Polycha~ts
Nephtyidae
Nephtys 0 0
epp. (Juv.)
n. californiensis (§] 1]

£0.1 0.2 0.1

i+

<0.1

I+

L R R

LV IS s SN ]
+
(=]
wn

Srbiniidee
Scolopolos
”?. +
Owenidae -
Owe-ta 0
fusiformis
Parsonidae
Pargone lla 10
platybranelia +9
Spionidae
Hdalacoceros 4
giuteus s,
Polyaora 0
socialls
Pygosplo 0
elegans
Splophanes v
bomb yx
8yllidae
Strwptosyllis 5
lstipalpa Y.
Sylilis J
spp.

.
oo

<
AR O

6 €0.1 .6 «o0.1
5 5

Lo Jus
|+
-t

[N
I+

.2 <0.1 0 0
5

i+
[ ]

.4 £0.1
&

i+
~d
~d
I+
-
O
jo
14
lad ~4

<0.1

.2 £0.1
1

i+

<0.1

i+

£0.1 £0.1 <0.1

1+
i+
0 o

£0.1 £0.1

t+

(= B B B o I R
AR BN DS D
t+ 1+

oo o
PR

<0.1 0 €0.1

1 +
owo

F ¥

I+

<90.1

»
-2 -l S I« -]

o

I+

SO we
L] L)

Cruataces
Cirripedia
Ealanous 0
glandula

€<0.1 0 ]

1+
oo
.
w
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Crustacesn {cont.)
Mysidaces
Archaemyals
grebaitzkid
Cumaceas
Dlastylopetis
spp-
Lesmpropidae
Bpp.
laopoda
Sxosphaseroms
media
Gnorimosphaesroms
oregonense
Tecticeps
pugettensis
Amphipeds
Geumaridea
app.
Eohaustorius
8pP.
Paraphoxus
c.f,abronius
P. spinosus
Type B
P. spp.

Species Richness
Diversity, Hl
Total Huwmber

Total Biowsss

North Beach Sand +0
Spr 77 Sum 77 Fall 77 Win 78
¢ wt ¢ wt # wt # wt
0.8 <0.1 59.4 0.2 0.2 «<0.1 0
+ 1.3 ¥ 52,6 +0.1 + 0.5
9.2 <0.1 2.0 <0.1 0 0
+ 0.5 t 2.6
" 0.6 <0.1 0.2 <0.1 0.2 <0.1
+ 1.3 * 0.5 + 0.5
0.6 «0.1 0 0.6 <0.1 1.0 <0.1
+ 1.3 t 0.6 - 0.7
0.2 <0.1 0 0 0
* 0.5
0.2 0.0 0 0 0
+ 0.5 * 0.0
0.8 - 10.8 ¢0.1 8.0 <0.1
ta + 3.9 + 1.9
147.0 0.3 49.6 0.0 139.6 0.0 139.8 0.1
*126.6 Z0.4 T 61.7+ 0.1 + 62.1 +0.0 * 92.9% 0.1
- 0.6 ~ - -
Y 0.6
- 0.2 - -
+ 0.5
1.6 <0.1 0 0.2 <0.1 0
Y Y o.s
1 21 18 19
1.11 1.56 1.02 1.36
280.4 184.6 189.6 264.8
<1.4 <1.7 <1.8 <1.9



Table 8d. North Beach Sand (sand-gravel-cobble) benthic organisms from the subtidal zone
collected 24 June 1977, expressed as number and/or biomass (g) per 0.05 m? + standard
deviation (N=4) at -10m, per 0.1 m? + standard deviation (N=2) at -9m.

Chlorophyte
Bryopeis
corticulans
B. sp.

Chaetowmorpha
californice

Derbesia
meving

Bacilariophyta
Peanales

spp.

Phacophyts
Desmarestia
aculeata
D. Ligulata

var. ligulata

Ectocarpales
sp.
laminaria
saccharins
L. sp.

Lauinariaceae
8p.
Pterygophors
californica
Ralfaia
pacifica
Sphacelsria
sp.
Svringoderma
abysgicolas

-5 m. =10 m.
wt. wt .
0 £0.1
0 < 0.1
<0.1 £ 0.1
<0.1 < 0.1
< 0.1 0
0 <0.1
0 <0,1
<0.1 0
165.5 0
+ 234.1
= 0.5 0
+ 0.7
0.1 0
+ 0.1
916.3 0
* 1295.8
Y 0.1
<0.1 <0.1
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Rhodophyta

Acrochsetium
8p.

Antithamsnion
defectum

A. dendroideum

A. kylinii

Antithsenicaella pecifica
var. pacifica
Bonnemaiscaia
nootksns
Botrycladia
pseudodichotoma
Botryoglossum
farlowisnium
Callithamnion/
Pleonceporium
Callophyllis
flabellulaca
C. haenophylls

C. pinnata

C. sp.

Ceramium
californicum

C. gardoerti

C. strictum

C. »p.

North Beach Subtidal

-5 ﬂc ‘10 m-
wt. wt.,
<h.1 <0.1
0.1 0.1
+0.1
0 0.1
0.1 0
0 0.1
0.1 0
0 0.2
% 0.4
5.7 0
+8.0
<0.1 a
1.0 0.3
11 + 0.5
0.9 0
1.2
0 3.5
+ 7.1
, 0.3 , 0.1
Y o.2 Yo.3
0.1 0.1
0 0.1
<g.1 <0.1
<0.1 0



Rhodophyta (comt.)

Choreocolax
pelysiphoniae
Constant inea
simplex
Corallineacese
sp.
Cruoria
profur ‘a
Crypto-. a
bore .3
C. obovata

€. ovalifclia
C. sp.

De lessariaceae
p.
Delessaria
decipiens
Euthora
fruticulosa
Gigartine
sp.
Gonimophyllum
skottsbergidi
Gracilerias
p.
Griffithsia
pacifics
Balosaccion
glandiforme
REalymenis
coccinea
Berposiphonia
grandis
H. plumula

Rorth Beach Subtidsl

-5 m. =10 m,
é wt . wt .
<0.1 0
4.6 0
+ 6.5
0 Vv
v 0
£0.1 0.1
o.1
o 0.4
*to0.8
0 0.1
Yo.3
0.1 0.1
*o.1
, 43 0.0
-5.9 o
<0.1 <0.1
0.5 0.1
+ 0.6 + 0.1
<0.1 0.1
0.1
0.1 0
0.3 0.8
+ 0.1 + 0.7
0 <0.1
0 1.7
3.0
1.6 0
2.3
0 0.1
o
0.1 0
*+ 0.1



North Beach Subtidal

=5 m. -10 a.

Rhodophyta (cont.)

Recerosiphonia £0.1 0
Japonica

Hollenbergia
subulata

Hyasnene
saithil

H. #p.

<0.1

(=]

i+
O s O RS RS
« & * @
e e O 0 O

al+

lridgea i
p. i»3.
Laurencia 0
spectabilise
Mewbranoptera
platyphylle
Kecagardhiells <0.1 0
baileyl
Hienburgia
scdersoniana
Nitophyllum
mirsbile
Odonthalia
floccosa
Q. vash’ngtonie.sic

| +
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N

<G.)

Al
o OoOwvw O
- &
1+
oooCOoO ©
—

|+

Opuntiella
caiifornica

Petrocelis
aiddendorfii

Poyssonellis
pacifica

Phycodrys
isabeliiac

Platysiphonia £0.1
cleve landid

Platythamenion 0 <0.1
heteromorphua

i+
w o

< <s3
g [ 3

o
I+
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Rhodophyta (cont.)

Platythamsnion
pectinatum
P. villosum

Plocamium
eartilaginecm
P. cocclinrum

h ]

L} .P'

Polyneurs
latigoima

Polysiphonia
hendryl

P. pacifics

P. scopulorius

Prerochondrias
voodid

Pterosiphonie
bipinnata

P. dendroides

P. gardperi
P. gracilia

Perilota
filicina

Rhodoptilum
plumosum

Ahodyasnia
pertusa

R. stipitata

R. ap.

Hoeth Beach Subtidal

=5 @, -10 @&,
¢ we . wt
<0.1 0.2
+0.2
<p.1 < 0.1
0.4 0
+0.5
0 0.0
+ 0.1
0 v.0
+ 0.1
0.3 0.2
+ 0.3 + 0.1
< 0.1 0.1
-_0_0.2
<0.1 0.1
<0.1 0
<0.1 0
1.1 <0.1
+1.3
1.3 0.7
Y 1.6 + 0.6
0.1
<0.1 0
] 0.1
+ 0.1
0.3 0.1
0.2 *o.l
) 6.7
+13.4
0 <0,1
0.7 1.2
+0.0 +0.9



Rhodophyta (cont.)
Sarcodiotheca
furcata
Scagelis
ocecidentale
Squamarisceae
spp.
Stenogrsmme
interrupta
Thuretellopeis

pegglana
Traililiells

intricata

Cnidaria
Hydrozoa

app.

Anthozoa

Halcemps
decesmtentaculsta

Platyhe lminthes
Turbellaria

app.

Nemsvrtes
8pp.

Hematoda
pp.

Molluscse
Amphineurs
sp.{(Juv.)

North Beach Subtidal

-5 m, -10 m.
¢ wt . ¢ wt .
0 0.4
+ 0.7
40,1 - 0.5
Yo.8
<0.1 0
<0.1 0.2
+0.2
0 £ 0,1
£0.1 0
v v
0.5 <00 0.3 <0.1
+ 0.7 1}0.5
1.5 <0.1 0
+ 2.1
7.0 <0.1 4.8 <0.1
ru Ll
33.0 <0.1 13.0 <0.1
+ 24,0 6.6
] 0.5 0.1
0.6 + 0.1

e

Wil

I+



North Beach Subtidal

-5 m. -10 m.

Mollusca (cont.)
Amphineurs
Lepidozons 0
mertensii to.
Tonicellas 0
lineata
Gastropoda
Acmaen
aftre
Alvinia
sp.
Amphissa
columbiana
Callioatoma
ligatum
Calyptrasa
fastigiata
Cerithlopaia
sp.
Collisells
ochraces
Lacuns
variegata
Lailas
cockerellidl
Margarites/
Lirularia
M. pupillus

<
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< 0.1
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Matica <0.1
clausa
Odostomia

Bp.
Segrlesfa
dira

<
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<0.1

i+

<0.1 0

t+
D i OO OO

OO~ N U
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Mor-~ Beac+ Subtidal

- Me ~-10 m.

Mollusca (comt.)
Bivelvia
Astarte 0
compacta
Clinocardium
nuttellid
Crenells
decusssata
Cryptomya
californica
Entodesma
sexicola
Clycymeris 0
subohsdeta to.
Bumiisris 0
kennerlyi
Lassea G.
cistula to.
Ma cong 0
sp. (juv.)
Mysella 10.0 <0.1
tuaida
Sewe le 0
rubropicta
Tellina 3
gp. 4.
Transennella 10.5 <0.1
4
0

I+

i+

t+
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<0.1

t+ 1+
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i+ 1+ I+
=i [ R o
* L]

i+
&
]
I+ i+
QDO ot ot O
. e e

.0 <0.1
4.2
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|+

tantilia
Tresus
Cl:‘l.l i

A+
[ I o B
a &

e O

Annelids
Oligochseta 17.5 <0.1 62.5 <0.1
8pp. + 9.2 + 23.2
Polychaetas
Acrocirridase 0.
¢

spp.

<0.1 0

i+



Anne lida (cont.)
Polychaets
Acrocirridae
Macrochseta
.pl
Capitellidae
Capitella
capitata
Mediocmaatus
sp.
Rotomastus
lineatus
N. tenuis

Cirratulidae
pp.
Cavlleriella
gracilis
Cirratulis
cirratus
Dorvilleidae
Protodorvillea
gracilis
Eunicidae
Eunice
valens
Glyceridee
Glycera
capitata
Rewipodus
borealis
Besionidae
ap. A
Micropodarke
dubls
Ophiodromus
pugectensis

North Beach Subtidal

-5 m. ~10 m.
¢ we, ¢ wt.
0 2.5 0.1
+ 1.7
4.5 <0.1 2.0 <0.1
+ 3.5 + 2.3
3.5 <0.1 T 0.3 <0.1
+ 2.1 +0.5
T 0 +2.3 <0.1
~ 2.6
1.0 <0.1 0.3 <0.1
+ 1.4 Y o.5
0 , 8.5 <0.1
26.0
0 0.5 <0.1
1.0
3.5 <0.1 5.0 <0.1
to.7 3.2
, 29.0 <0.1 1.5 <0.1
125.5 +0.6
0.5 0.1 c
+0.7
0 , 0.8 <0,1
T1i.0
7.0 <0.1 8.5 <0.1
+9.9 ra
4.5 <0.1 c
hall A
54.0 <0.1 20.3 <0.1
t12.a f1s.3
0.5 < 0.1 0
ro.7
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North Reach Subtidal

-5 m, =10 mo.
¢ wt. #
Aone 11da (cont.)

Maldanidae 7.5 0.1 1.3
spp. (Juv.) + 7.8 * 1.0
Axiothells 0.5 0.1 0

rubrocinctas to0.7
Kicommche 2.5 0.1 0
lusbricalis Y4s
N. personate 4.5 .1 0
4.9

Rephtyidee

Nepht ys 0 0.8
californiensis 1.0
K. sp. {juv.) ¢ 0.3
Yo.5
Kereidae
Kereis 5.9 0.1 0
pelegica +7.8
H. sp. 1.0 c.1 0
bl W4
Platynereis 6.0 0.1 10.8
bicanaliculata roas + 5.6

Onuphidae
Onuphis 28.5 0.1 9.5

stigmatis 37.5 r1.0

Opheliidae
Ophelia o 0.3

limacicas + 0.5

Oweniidae

Owenis 1.9 0.1 1.8
fusiformis 1.6 hal I

Phyllodocidae

Bulalis 1.5 0.1 0
macroceros 2.0

E. nigrimaculata 0.5 0.1 0
Yoy

E. qusdrioculata 1.0 0.1 0
T l.4

E. viridis 1.0 0.1 0
+ 1.4

320



Annelida (cont.)
Polychaeta
Phyllodocidge
Bulalia
ep.
Besionura

colneauidifficiliis

Phyllococe

groenlandica

P. sp. (juv.)

Pllargidae
S8{gasabra
tentaculats
Pisionidee
Pleione
5p.
Polynoidse
#p.
Barmot hoe
{mbricatea
Ka root hoe
luealata
Eabe.lidae
8.
whone
ecaudats
Orfopsis
minuts
Potsailla
ingermedia
Scalebragmidae
Scalebhregma
fnflatus
Serpulidae
Crucigers
zygophora

Morth Beach Subtidal

110

=10 m.

# wt. # wt.

0.5 0.1 0
++ 0.7

4.0 <0.1 8.8 0.1
0.0 +2.1
L Lo <0.1 0
Zo.0

0.5 0.1 0.5 <0.1
0.7 t 0.6

8.5 <0.1 0
¥ 12.0

0 0.3 <0.1

ro.5

1.5 <0.1 0.3 <0.1
+2.1 to.s

2.5 <0.1 0.3 <0.1
*0.7 * 0.5

0 0.3 0.1

r 0.5

2.5 €0.1 0
s .

3.5 <0.1 2.3 <0.1
T 4.9 .2

45.5 <0.1 )
+64.13

0.5 <0.1 0
+0.7

0.5 0.1 0
Yo.?

0.5 <0.1 0
ro.7



Northk Beech Subtidal

-5 m. =10 m.

Anne 11ds (cont.)
Polychaeta
Serpulidse
Serpula 1
vermiculartie + 1
Spirorbis 2.
ap. 3
Sigalionidae
Pholoe 0
alouta
Sphaerodoridae
Sphaerodoropsis 0.5
mlnute to.7
Spienidae
Malacoceros 0
glutseus o
4
5

<0.1 0

€0.1 0

1+
o0
“ow

<0.1

<

<0.1 0
Polydora <0.1 0

hamata ha
P. pygidialis <0.1 0

3
P. soclalis 0

P. spongicola <g.1

|+

P. sp.

I+

<0.1

Lol o

e w
OO O WV
o

Prionocaplo
steenstrupi

Pygoapio
elegans

Scolelepis
sp. A

Spie
filicornis

Spiophanes
bowb yx *

I+
COVMNOONMEWOO
N Ll

<0.1

i+

<0.1

i+

<0.1

|+



North Beach Subtidal

-5 m. -10 m.

Annelids (comt.)
Polychaeta
Syilidee

Branis
breviphatryngea

Exogone
geemifera

E. lourei

+

i+
&=
n
o
Pt
<

<0.1

i1+
Lo I}
o

o

<0.1

|+
I+

T e O B~ et
W et
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MHonosyllis
uraga
Sphasrosyllis
piriferes
Syliis
sruillarie
Syllis
p.
Trypanosyllis
geraipars
Terebellidme
Polycirris
sp. A
P. sp. B

b+
by s
e -}
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Q
-

<0.1

i+
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I+
(SR T SO 2
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WOLUL DO N

<0.1

<0.1 0.1
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R i ]
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.1 <0,1
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iv I+
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i+

Avchisnne 14{da
Polygordiidae
Pelygordius
Bp.
Saccocirridae
Saccocirrus
eroticus

<0.1 28.0 €0.1

|+
w
o =
» L]
o
1+
~
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lad

<3.1

o
'

s
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Sipuncula
Phascolosoma
agassiziti

€0.1 0
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.....

Crustaces
Ostracods
apg.
Cirripedie
Balanus
sp.
leptostracs
Nebalia
pogettensis
Kysidacen
Archaeomysis
grebaivzkii
Cumacea
Cumella
sp.
Liastylopsis
ap.
Yansidacea
Leptochelia
dubis
1sopoda
Caecisniropeis
psassophila
Cirolans
har fordi

C. vancouverensis

Exosphae roma
areolicauda
E. sedia

E. rhomburum
laniropsis

analoga
1. tridens

Norcth Beach Subtidel

=5 m. =10 m.
wt. ¢ wt
6.5 <0.1 0.5 <0.1
+ 6.4 + 1.0
1.5 0.5 0
+ 2.1 1'1.0
0.5 <0.1 0
+0.7
1.0 <0.1 0
+ 1.4
0.5 0.1 0.5 0.1
0.7 + 1.0 + 1.9
J.5 <0.1 0
1'0.7
17.5 <0.1 8.8 0.1
+13.4 +6.9
0.5 <0.1 0
+ 0.7
T 1.0 <0.1 0
+ 0.0
~0 G.5S 0.0
+ 1.0 + 0.1
0.5 40,1 T
+ 0.7
T 6.5 <0.1 0
+ 9.2
T 58,5 0.0 £.9 <0.1
+ 82.7 0.1 + 3.4
T 1.5 0.1 0.5 €0.1
+ 2.1 + 6.9
T 0.5 0.1 )
+ 0.7

13



North Beach Subtidal

-5 m, -10 m.
# Wt . L 4 we.
Crustacea {:ont.)
Isopoda
ldotea 2.5 <D,1 0
Tufescens + 2.1
I. sp. (juv.) 0.5 <0.1 4]
+ 0.7
Jeeropsis 5.5 <0.1 e
dubia + 7.8
J. lebatas 2.0 £0.1 0
+2.8
J. setoss 0.5 <0.1 0
+ 0.7
Janirilata 0.5 <0.1 0
occidentales + 0.7
UimnoTia 13.5 <0.1 0
algarum +19.1
Hunna 0 0.3 <0.1
stephenseni + 0.5
M. ubiquiras 0.5 <0,.1 0
+ 0.7
M. sp. 0.5 <0.1 0
+ 0.7
Amphipoda
Gemmaridea 427.5 0.6 31. 0.1
app. + 328.8 + 0.9 ¥ 3.7 + 0.1
Cerophiuvm [} 8.3 <0.1
sp. + 3.4
Caprellidea
Caprella 19.0 €0,1 0.3 <0.1
californica + 26,9 + 0.5
C. sp. 4.0 <0.1 0.3 <0.1
+5.7 + 0.5
C. sp. (Juv.) 1.0 <0.1 0
+ 1.4
Metacaprells 0.8 <0.1 0
kennerlyt + 0.7



Crustacea (count.)

Amphipods

Caprellides
Tritella
pilimanas

Decapoda

Canceyx
oregonens {s

Cancer
productus

C. sp. (Juv.)

Caridea

.P.
Crangon

alaskensis
Bippolyte

clarki
Hippolytidae

*p.
Lebbeus

p.
Msjiidee

sp. (juv.)
Cregoria

gracilis
Paguridae

sp. (juvw)
Phyllolithodes

papillosus (juv.)

Pinnixs
sp. (Juv.)
Pugettis
gracilis

North Beach Subtidal
=5 m. =10 m,
# wt . # wt.
0 0.3 <0.1
ro.5
1.5 0.3 0
+0.7 +0.3
0.5 0.6 0
+0.7 +0.8
1.0 <0.1 )
+1.4
0.5 <0.1 0
+0.7
] 0.3 1.0
to.s 2.0
0.5 <0.1 6
0.7
0.5 0.1 0
+0.7
0 1.0 0.0
* 1.2 to.a
9.5 0.1 0.3 <0.1
+13.4 + 0.1 t 0.5
0 1.0 0.0
* 1.4 to0.1
13.0 0.5 1.8 <0.1
+5.7 + 0.6 * 0.5
0.5 0.1 0
+0.7
0.5 0.1 0
+0.7
3.5 0.1 4.5 0.1
+3.5 + 3.1



Bryozea
L ).0.98

Echinodermata
Ophiureidea
epp. (Juv.)
Holothurotidea
leprtoaynapta
clarki

Ascidisces
Pyura
haugtor

Species Richneas
Diversity, Bl
Total number

Total biomass

North Beach

Subtidal

-5 m. -10 m.
¢ wt . # wt .
/
0 0.3 0.1
+ 0.5
4.5 0.1 1.5 0.1
+ 0.7 + 0.1 + 1.3 + 0.1
0.5 6.7 0
+ 0.7 + 9.5
201 151
1.44 3.86
1410.3 372.1
1202.1 73.7
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Table $a.

Kydaka Beacn (exposeu sand) benthic organisms from the high {(+6') intertidal zone

collec&ed spring 1977 cthrough winter 1978, expressed as number and/or biomass (g) per

U.05 m

+ standard deviation {(N=53).

Spr 77

#

wt.

Sum

77
wt .

¢

Falt 77

wi.

Win 78

Anne lida
Oligochaets U.b
spp. 0

Polychaeta

Capitellidae U
Bpp.

Splounidae
Pygospio

elegans

Syllidee

Syllis 0

8pp.

'+
:_rl

<

Crustacea
lsopods
Cirolana 0.2
vancouverersis +t 0.4
Amphipods
Gemmaridea 0
8pp-
Ischyrocerus -
angulpes
Orchestoldea -
pugettensis

Ingecta
Dipteran C
lagrvae spp.

Species Richness

1
Divereiry, H G

<0.1

<0.1

Total Number 0.5

Total Biomaes (5) <0
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|+
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i
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|+
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b+
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<0.1

<0.1
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«<0,.1

<0.1
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Table 9b. Kvdawa deach Lexposed sand) benthic

urgantsms from Lhe mid (+37)

intert:dal

Zone

collected spring 1977 rhrough winter 1978, expressed as number and/or b:omass (g) per

(.05 m° + standard deviation (N=3 .

Spr 77 Sivm 77 Fall 77 Win 78
# wt, # wt ., ¢ wet . & we,
Nemertea 0 0.6 «<0.1 c i}
8PP, re.s
Anne lida
Polychseta
Nephtyldae
Nephtys 0 0.2 <«0.1 0.4 <0.1 0
californiensis + 0.4 + 0.5
Phyllodocidse
Eteone 0 0.2 <¢0.1 0 0
longa + 0.4
Spionidae
Pygospio 0.2 <0.1 0 0 0
elegans + 0.4
Crustacea
Myaidacea
Archaeomysis 0.2 <«0.1 10.6 <£0.1 2.0 <0.1 C
grebnitzkil + 0.6 +7.1 +1.2
Amphipodes
Gamsaridea 8p. 0 c 0 0]
Eohaustorius 0 4.8 < 0.1 0 g.& <0.1
vashingtonianus + 2.6 +r L3
Species Richness 2 5 2 1
1
Diversity, H 0.6%9 0.87 0.45 0.00
Total Kumber 0.4 16.4 2.4 0.6
Totel Biomass <9.2 0.5 £0.2 £ 0.1



Table 9c. Kyvdaka Beachh (exposed sand) benthic organisms from the low (+0'} intertidal
collecred spring 1377 through winter 1973, expressed as number and/or biomass (g)
0.95 m- + stanrcard deviation (=5},

Spr 77 Sum 77 Fall 77
§ we . # wt. ¢ wt .,

Annelida
Oligochaeta 0 0 ¢
spp.
Polychaeta
Mage lonidae
Hage lona 0 ¢
8p.{juv.) +
Hepht yidae
Nephtys 0 o
californienais
Owenildae
Owenia 0 0 0.2 <t,1
fusiformis
Paraonidae
Paraoneila 0
platybranchia
Spionidee
Malaceros 0 0
glutaeus
Fygospilo ¢ 0
elegans
Scolelepis 0
sqQuamata
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<0.1
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DO
B

)+
o
~
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<0.1
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QO == D
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S
L0 0.1
7

2

<0.1 <0.1
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Crustaces

Awmphipods
Gammarides
Eohsustorius

ep.
Paraphoxus
8p.
Species Richneass
1
Diversity, H
Tetal number

Total biomass (g)

Kvdaka Besch +0

Spr 77 Sum 77 Fall 77 Wi 78
¥ we, # wet wt, : wt.
1G.8 <0.1 0 0
r 18,4
0.2 <0.1 0 0
2 0.4
[ 5 7 1
0.61 1.25 1.77 0.00
13.8 5.A 2.8 0.4
{G.6 < 0.5 <0.7 <0.1



Table 9d. Kydaka Beach i(sand! benthic organisms from Lhe subtidal zone collected 21 June

s - 5 S, L . .
expressed as number and/or biomass (g) per 9.05 m” + standard dev:iation (N=4).

Rhodophvta
Antithamnion defectum
Choreocolax polvsiphoniae
Leptofauchea pacifica
Polysiphonia hendryil
Prerosiphonia bipinnata
P. gracilis

Cnidaria
Hydrozor spp.

Nemertea spp.
Hematodas spp.

Mollusca
Castropods

Amphissa columbiana
Calliostoms ap.
Lacuna variegata
Nassarius mendicus
Odostomis sp.
Trichotropsis cancellats

Bivalvia
Clinocardivm nuttallil
Histella arcica
Lucinoma tenuisculpra
Macoma sp.
Mysells tumids
Solen sicarius
Tellina sp.
Transennelle tantille

Anne 11{das
Cligochaeta spp.

- -
EE N

-3 m, =10 m.

# wt # we.,

0 0.1

0 <0.1

0 <g.1

0 <0.1

0 <0.1

4] <C0.1

0 v
8.5¢ 7.0 <01 12.325.8 0.0£C.1
3.3+5.3 <0.1 23.8x12.56 0.0%0.1
¢ 0.34%0.5 0.140.2
0.3% 0.5 0.0 0.1 0
1.3%2.8 0.1¢0.1 0
Y] 0.3x20.5% 0.2420.3
0 0.8x£1.0 0.1x0.1
Y 1.3 x2.5 0.1+£0.2
0.320.5 0.0x0.1 0.8+¢1.0 0,120.1
Iy 0.8 +1.5 0.0%0.1
0.350.5 0.5+20.1 8.8 5.0 0.440.3
0 0.5%1.0 0.0+£0.1
30.5222.7 0.1%0.0 B2.8279.5 0.2420.1
0.3 20.% 0,0+0.1 0,.3120.5 0.0+0.1
1.3+0.5 0.120.1 2.821.5 0,140.0
v ~5.8+23.7 0.2120.2
5,34 0.5 <0.1 0.8%x1.0 0.0x0.1



Kvdaka Beach Subtidsl

-5 m, -10 m.
# Wt . ¢ wt .
Anne lida (cont.)
Polychseta
Ampharetidae .p. (juv.) G .32 0.5 <0.1
Capitellidse
Capitella capitava 13.0: 8.8 <0.1 15.3:214.,5 0.020.1
Mediomastus sp. 12.8211.9 <0.1 B3.5¢52.7 N.020.1
Notomastus linestus 0.9¢1.0 <0.1 0.310.1 <G,
N. sp. 0 0.54 1.0 0.0%0.1
7 - csopte Llidae spp. 0 0.340.5 0.0:0.1
Cirratulidae sp. 0 1.541.0 <0.1
Chaetozone setoss 0.31+0.5 <0,1 0
Flabelligeridae
Fheruss plumoss 0 0.3x0.5 <0.1
Glyceridae
Glycera capitatas 4] 0.3£0.5 <0.1
Headpodus boreslis 0 0.5%1.0 0.0x0.1
Geniadidae
Glycinde picta 1.0+ 0.8 <0,1 2.5x22.1 0.0+£0.1
Heslonidae
Micropodarke dubis 0 .0+ 1.4 0.0¢0.1
lusbrineridae
Lambrineris sp. 0 1.5+ 0.6 0.020.1
Mage lonidae
Hage lona pleelkai 0.5x0.6 0.1 t
Maldanidae spp. 1.812.4 <@.1 17.4 0.0£0.1
Hicomache peresonata G 3.523.13 0.0x0.1
Rephi yidae
Rephtys caeca 0 0.8%1.5 0.0 £0.1
H. caecoides 1.5¢1.3 ~0.1 1.8%1.3 <0.1
N. sp. (Juv.) 0.320.5 <0.1 1.021,4 <0.1
Nerelidae
Nereis procera 0.5+ 0,6 <0.1 0
K. gp. (Jur.) 0 0.5%20.6 <0.1

Plstvnereis Hicenaliculacas 2.3%3.9 <N.1 2.3%4.5 <0.1
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Kvdaka Besch Subtidal

-5 m. 10 m.
¢ wi . 4 wt .
Anns lida {(eont.)
Polycheeta
Onuphldaee
Onuphis elegans 0.8%1.0 <D.1 0.8%2 1.0 0.1
€. stigmatis 0.3:0.5 <0.1 C.8x1.5% 0.00.1
0. sp. (Juv.) 0.3:0.5 <0.1 — ¢, 3% 0,5
Ophe liidae
Armandi{a brevis 0.8+0.5 0,1 5.4 4.1 C.0x20.1
Orbinitdae
Haineris uncinatas G 1.0¢ 1.4 0.0%0.1
Scolegbs sp. 5.5+ 3.1 <y, 2.512.4 0.0%0,1
Oweniidae
Owenia fusiformis 7.5%2.4 £0.1 11.0:5.4 0.0¢ 0.1
Paraonidae
Parsonella platvbranchia 0.310.5 <0.1 0
Pectinarifdae
Pectineria granulata 0 2.822.2 0.020.1
Phyllodocidae
Etone longa 4] 1.3+£1.9 0.0x0.1
Eulalfs viridis 0n.3x0.5 0,1 0
Phyllodoce zroenlandica 0 3. 5% b4 0.0x0.1
P. malculata 0 1.0%2.0 <0.1
P. milciseriata 0 0.8%£1.5 0.0:20.1
P, sp. A 0.320.5 0.1 1.0£0.8 <0.,1
P. sp. (juv.) 1.0121.2 <. 4.5+ 3.7 <0.1
Polynoicae
Eunoe senta ) 0.340.5 <0.1
Harmothoe imbricsata 0 0.8+£1.0 0.0x 0.1
Sabellidae
Budimtylis vancouveri ¢ 0.3¢0(.5% 0.0x0.1
Sehizobranchia insienis G 0.521.0 0.020.1
Sigalionidae
Pholoe minuta 1.041.4 .1 2.8x13.1 0.0%0.1
Splonidae
Malacoceros glutaeus .8z 1.5 <0.1 8.5% 8.2 g.Cx0.1

Polvdora caullervi 0 0.34£0.5 <0.1



Kvdakas Beach Subtidal

«5 m, =10 =,
& wt . # wt.
Annelida (cont.)
Palychaete
Spionidae
Polydora soclalis 3.0 2.5 <0.1 £.8x 2.9 0.0x0.1
P. sp. A 0 0.310.5 <0.1
Prionosplo cirrifers o 8.0+ 3.9 c.0x0.1
P. steenstrupi 37.0%19.4 <g.1 192.5%70. ¢ 0.0t 0.1
Pvgospio elegans 0 32.01:35.2 0.020.1
Spio filicornis 0.320.5 <0.1 0.320.9 ¢.0%0.1
Spiophanes bowb yx 1.8%1.5 <0.1 3.8x1.0 0.0+0.1
Svilidae
Exogone gemmifera 0 0.8%1.5 0.0x 0.1
E. spp. 0 9,827.,8 <0.1
Sphaerosyllis pirifera 0 0.3+ 0.5 0.0:0.1
Streptosyllis latipalra 0.3%0.5 0.1 0
Syllis sp. 0 0.3£0.5 0.0£ 0.1
Terebellidae
The lepus sp. Q 0.5¢ 1.0 0.0zx0.1
Sipuncula spp. 0.3120.5 <0.1 0
Crustaces
Ostracoda spp. 9.8¢4.7 0.1x0.0 78.0£29.1 0.1% 0.0
leptostracs
Nebalia pugectensis 0.3%20.5 0.010.1 0.3%£0.5 0.0%0.1
Myasidacea
Archaeomysis grebnitzkii 0.3£0.% 0.0 20.1 0
Cumascea
Cumellas vulgarie 0 0.3+ 0.5 0.0+ 0.1
Diastylis sp. 0 2.3x 1.5 0.1+ 0.0
Disstylopsis sp. 23.8s58.8 0.120.0 0.3£0.5 0.0+0.1
lampropldee spp. 0.3+¢0.5 0.0¢ 0.1 e
Tanaidaces
Anstansis normani 0 0.5£1.0 G.0y 0.1
Leptochelia dubia 0 B.0£2.9 0.1+ 0.0



Crustacea (cont.)
Iscopoda
Cy&hura munda
Edotea sublitctoralis
Limnoria algarue
Munna stephenseni
Paranthurs elegans
Synidotea bi‘:cunp!da
Amphipoda
Caprellides
Tritells pilimonie
Gaspmrides app.
Decapods
Cancer ocregonensis
Pinnotheridae sp. (juv.)
Pugettia grecilis

Phoronids
Phoroncosiz harmeri

Bryozes spp.

Echinodermats
Ophiuroides sp. (juv.)
Echinoidea
Dendrester excentricus
Aolothuroidea
leptosynapts clarkd

Species Richneas
1

Diversity, R

Total Humber

Total Bliosmas

Kvdaka Beach Subtidal

-5 m <10 m.
& wt . ¢ wl.
0 ¢.5% 0.6 0.120.1
1.0 1.4 0.1+0.1
4] 3.827.5 0.0%£0.1
0 06.521.0 0,0120.1
¢ 2.3x1.0 0.14240.0
2.612.5 0g.120.1 0
3.0%23.6 0.1:0.1 )]
103.8:50.7 6.2:0.2 128.8:51.4 0.,3¢0.2
0.340.5 0.0x 0.1 0
5.0 11.5 C.0+ 0.1 0.8+ 1.0 0.5t 0.8
0 0.340,5 0.0+0.1
1.010.8 0.0t0.1Y 0.Bx1.5 0.0£0.1
v v
0 0.320.5 0.0r0D.1
.22 0.5 0.020.1 0
16.81218.6 0.3x0,2 0
S4 96

2.55 2.83

311.5 870.5

5.7 <11,



Py Pame s ton (orobes ANGeETaveld benthic orzanisme from fhe Siuh (4000 intert id
rone collected ring | corough o wiater 19748, expressed as number and/or Siomass {(e) oer
PO (=21 sprine) and GL00% {N=is summer-winrter) me + stanagard Jdeviavion.,
Spr 77 Sum 77 Fall 77 Win 78
# wt ¢ wi # wt # wt
Remertea Q G 0 0.3 «0.1
Bpp. Y.
Paranemartes 8.0 <«<0.1 ] 0 0
peregrina t11.3
Hematoda 3.0 <«0.1 1.8 <«0.1 1.5 <«0.1 0.5 <01
8ppP. tl.4 iv.7 1.9 t0.6
Mol lusca
Gaatropndy
Acmaeidae G 0 0 0.5 <0, 1
spp. 0.5
Lacuna G 0 0 0.5 «0.1
variegata 41.0
Bivaglvia
Transennells 0] #] 0 0.3 <0.1
tantilla +0.5
Annelida
Oligochaets T441.,5 <0.1 1108.3 <01 766.0 0,1 40,3 <0.1
spp- 119013.1 +844.5 £592.5 t21.7
Polychaeta
bMereidae 0 0.3 <0.1 4] 0O
tp 5
spp. (juv.)
Kerels 4] 0 0 0.5 <0,1
vexillosa t1.0
Phyllodocidae
Phyllodoce 1.0 <0,1 o 0 0.3 «0.1
waculata 120.0 Q0,5
Polynoidae
Rarrothoe ¥] 0 0 0.5 «0,1]
imbricata 0.6



Crustacea
Cumacea
Cumella
vulgaris

Tanaidacea
Leptochalia
dubig

Amphipoda
Caprellidea

spp.
Gammavidea
app.

Jacapoda
Pinaizxs
app. (juv.)
Pugettia
gracilis

Inaecta
Dipteran

larvae
Dolichopodidae

app.
Species richness
Diveraity - H'
Total oumber

Total blomass (g)

Jamestown +0

Spr 77 Sum 7/ Fall 77 Win 7%
# wt # wt L 4 wt L4 wt
4.5 <0.1 0 0 0
thH. 4
18.5 Q0.1 0.3 Q.1 0 0.5 <0.1
+26.2 £0.5 0.6
o g 3.3 <0, ]
6.5
32.5 <«0.1 0 3.5 -0, 2.0 <0.,1
1 46.0 .4 tl.4
C 0 0 0.3 0,1
+0.5
O 0 0 0.3 «0.1
40.5
2.0 20,1 0 0 0
2.8
0 0 0 0.3 0.1
0.5
8 4 4 14
0.07 0.0z Q.07 0.73
7511.0 1110.7 FTHL3 4.9
<0.7 <0,4 6f <1.3



Table 10b.  Jamestown (protected sand}y bentiiic orszanisms from the mid (+#1.57) intertidal zone
collected spring 1977 through winter 1978, uxpreﬁse(f as number and/or biomass (g) per
.05 (N=2; spring) and .02 (N=4 summer-wintoer) m- + standard deviation.

Spr 77 Sum 77 Fall 77 din 78
L wi # wt # wt # wt

Chlorophyta ,

Ulva c 0 v 0
taenista

u. 0 0 e e
8p.

fhodophyta
Ceramium 0 0 v/ 0

eatorianum

Cnidsaris
Anthoeoa 0 G 0.5 0.1 0

8pp. 0.6 r0.1
Hydrogoa
Coryne 0 0 oo« 0.1 o)
ap.

Hemartes 1.0 ~0.1 1.5 <0.1 0.3 <0.1 0.3 <0,1
spn, 1.4 1.7 £0.5 0.5
Paranemertas 0 0 0.3 «0.1 )

peregrina t5.5

Kematoda 2.0 «0.1 10.3 0.1 6. <Q,1 11.8 <«0.1
&pp. r2.8 %12.3 14,7 £6.4

Molluscs
Gastropoda

Acmasidse 0 G 0 03 <001
PP - 0.5

Aglsja 4] 0 0.5 <0.1 0.3 <«0.1
diowmedia 10,6 *0.5

Lacung 0 0] 0.3 <«0.1 0.3 <0.1
variegata 10.5 0.5

Opisthobranchia o] 0 0.3 <g.1
20.5



Jemmstown +.4

Spr 77 Sum 77 Fall 77 Win 78
¢ wt L4 wt ¢ wt # wt
Bivaelvia
Macoma 0 0 0.5 3.8 0
{aquinats t}.0 17,6
M. 3.0 7.8 0.5 3.7 1.8 .5 0.3 2.0
nasuta ti.4 0.6 10.6 *4.7 1.7 29,7 0.5 *3.9
M. 0.5 0.2 0 0 0.3 <0.1
spp. tp.7  <0,2 £0.5
Mytilus 0.5 <0,1 0 0.3 0.1 0
8p. to.7 £0.5
Transeunslla 63.5 0.4 19.0 0.1 180.8 C.8 132.0 <0.1
tantille t9,2 10,2 *17.3 t16.4 *1.0 *+23.0
Annelida
Oligochaeta 38.0  <«0,1 40.3 «<0.1 542.0 0.2 12.5 «0.1
spp.- 24,0 22,4 t1046.0 10.4 +10.0
Polychasta
Arenicelidae 2.5 <0,1 17.5 <«0.1 176.3 <3.1 53.3 <0.1
spp. (Juv.) t3.5 128.7 t21.6 £25.1
Capitellidas
Capitallas £3.5 <0.1 50.8 <0.1 75.3 0.1 231.5 <0.1
capitata t 2.8 169,46 36,2 %0.1 t 8.9
Madiomartus s 1.0 «0.i 1.5 «0.1 0.5 <0.1 0
.. I+ 3 )0
Notomaztus 0 0 0 0.8 <0.1
sp. 21.0
Cirratulidse 0 0 0 0.3 <0.1
EpP. *0.5
Gonisdidae
Glyeinds 0 5.3 20,1 4] 0.5 <0.1
picta 10.5 1.0
Lumbrineridae
Lumbrineris 0.5 <0,1 0 0.3 <«0.1 Q
pp. tQ.7 0.5

349



Jamestown +1.4

Spr 77 Sum 77 Fall 77 Win 78
L wt ¢ vt [ wt # wt
Maidanidae 1.0 «Q.1 o ¢ 0.5 <0.1
spp. (juv.) t1.4 1.0
Nephtyidae
Nephtys 2.5 v’ 0.3 «0.1 0.3 v 0
casca 10,7 10.5 *0.5
N 0 0.3 <0.1 0.3 v 2.3 v’
caecoides 0.5 LU 1.7
N. 0 0 0 0.8 <£0.1
californiensis *1.5
M. 0 0 0.8 <«0.1 1.0 <0.1
spp. (Juv.) +1.0 £1.4
Nereidae
Nereis 0 0 3.0 <0.1 0.8 <0.1
spp. (adult) *3.4 1.5
M. 0 15.8 <0.1 0.3 <0,1 0
spp. (Juv.) t10.2 20.5
Flatynereis 0 0 2.5 <«0.1 0
bicsngliculata 3.0
Ophalifidae
Armendia 3.0 «<0.1 0] 1.3 <«0.1 0.5 <0.1
brevis 1 4.2 t1,3 0.6
Orbiniidae
Haineris 0 0.3 «£0.1 1.3 <0.1 0.3 <«0.1
spp. 10.5 +2.5 0.5
Scoloplos 3.0 <0.1 U 0.3 <0.1 0.5 <0,1
spp- 1t 0.0 t 0.5 0.6
Paracnidae
Paraonella 3.0  <0.1 8.3 <0.1 2.8 <0.1 1.3 0.1
platybranchis t2.8 5.4 LA 11.5



Jamestown +1.4

bombyx

o

?
i

Spr 77 Sum 77 Fall 77 Win 78
¢ wt # wt é wt wt
Phyllodocidae 4] ¢.5 <0.1 o
pp. 0.6
Etaone 19.06 <«0.1 43.8 <0,1 17.8 «<0.1 <0.1
longa t§5.7 t13.7 5.7
E. 0 0 0.5 «<0.1
tuberculsts 21,0
Evuialia 0.5 <«0,1 4] 0.3 <«<0.1
sanguinea 10,7 0.5
Phyllodoce 1.0 <0.1 0.3 0.1 8.0 «0.1 <{.1
maeulaca 11.6 t 0.5 4,2
P. 0 0.5 <0.1 0
app. 1.0
Polynoida 0 (0.3 z0.1 0
pP. o5
Splonidas 0.5 «0.1 40,0 <0.1 0.1
opp. (juv.) *0,7 172.2
Malscoceros 287.5 <0.1 20,5 <«0.1 v <0.1
glstasus £369.8 $14.3
Folydora 4,0 0.1 47.0 <0.1 v <0,1
kempl jeponica *1.4 +27.4
P. 0 10.3 <0.1
quadrilobata 05
P. 0.5 <0.1 0
.p. * 0.7
Prionocspio 0.5 «0.1 0
cirrifera t 0.7
Pvgospioc 41.0 <Q,1 1287.8 <« 0.1 B.5 <«0.1 <0.1
elagsne 27,6 T 1495.7 t g5
Scolalepis 0 0 0.3 <0.1
sp. C 10.5
Spicphanes 0 0 0 <0.1



Syllidse
Exogone
lourei
Struptoeyllis
latipalpa
Syllis
2pp.

Crustaces
Cumacea
Cumalls
vulgarie

Tanaidecsa
Leptochelia
dubia

Ilsopoda
Exosphasroma
=edia

Amphipoda
Ampelisca
agassicidi
Ampithoe
lacertosa
Anisogarmmprus
confervicolus
Caprella
laeviuscula
Caprellidae
BpP.
Corophium
scherusicem
C.
sslmonye

Jamestown +1.4

Fall 77

[ -

lan N I N}
» .
i Rad

<Q.1

<0,1

<« 0,1

«0.1

<0.1

< 0,1

Sum 77
¢ we
0
1.8 <«0.1
$3.5
1.1 <Q.1
1.5
0.8 20,1
*0.5
1.0 <«0.1
. 2
¢
2.8 <01
*1.7
.3 Q.1
20.5
0.3 < 0,1
0.5
]
1]
24,3 40,1
16.6
28,5 0.1}
*27.2

)4
S oo -

N
o O oS

i

Iy
DO 0O

WA WP

Win
wt #
<g.1 4.0

5.0
0.1 1.8
1.8
0
0.1 3.3
+2.0
<0.1 31.13
210.8
«0.1 0
<0.1 0
0.1 0



Jomestown +1.4

Spr 77 Sum 77 Fall 77 Win 78
¥ Wi # wt ¢ wk # wt
Amphipods (cont.)
Corophium 0 0 23.3 <0.1 0.3 <0.1
28pp. 4.4 0.5
Gammaridea 3.0 0.1 ~ 22.8 . 0.3 0,1
spp. ta4.2 tg.6 1.1 0.5
Paraph .zus - 0.5 «0.1 _ -
apinosus typs A 2 0.6
Feovntogqe e _ 1.3 0.1 _ _
¢f rostrata 1.9
Decapoda
Caridea 0 0 0.5 <«0.1 0
2pp. 10,6
Pinnixas 0 0 v 0.8 <«n.1
sp. {jmv.) t1.5
Pinnotheridae 0 0 0.3 <«0.1 0
’pPp. £0.5
Upogebia 0 1.5 1.3 0 0
pugettensis ty.¢ *2.7
Echinodermata
Belothurolidea
Leptoaynapta 0.5 <0,1 0 0.3 <«0,1 4.3 <0.1
clarki to.7 +0.5 +2.9
Species richness 33 36 46 38
Diversicty - H' 1.87 1.19 2.02 1.90
Total namber 576.8 1706,1 1533.9 715.8

Total biomass (g) <1i.? <8.5 <17.5 <5.5



fable 1dc.  Jamestown {orotected sand) henthic organisms from the low (40 intertidal zone
TT e . - 3 Yope P T by . o
collected spring 1977 chrough winter 19780 cxnressed as number and/or Siomass (o) per
y

.05 4N=20 spring) and S.02% (Ned; summer-winterd mo o4 gtandard deviation.

Spr 77 Sum /7 Fall 77 Win /&
# wt # wt 4 wi ¢ wt
Chlorophyta .
Enteromorpha 0 v 0 0
prolifera
Ulva 0 v o y
8p.
Uroaspora 1] 0 0 e
8p.
Rhodophyta
Delessericeae 0 0 0 v

Hymenena G 0 0 v

8p.
Ptercedphonias 0 0 0 v
bipinnata
P. It Q 0 o
8p.
Cnidaria
Anthozoa 0.5 <0.1 8.0 <0.1 2.5 0.0 0.3 0.1
sp. £0.7 45.6 £1.9 £0.1 10.5
Hal campa 31.0 0.1 2.% <0.1 9] 2.0 <0.1
decemtentacul aca *11.3 6.0 £5.0 4.0
Kemertea 2.5 <G.1 8.8 <Q,1 3.0 <0.1 2.5 <0.1
opp. t2.1 3.5 r1.8 1.3
Bemgtoda 0 0.2 <0.1 1.5 <9.1 8.5 <0.1
app. 1 0.5 1.3 9,5
Mollusca
Gastropoda
Alvinia 0 0 0.3 <0.1 0.3 <0.1
ap. 0.5 10.5
Lacuna 0 0 0.3 <«0.1 0
variegata *0.5
Asclididae 0 0 0.3 <0.1 0
0.5

gp. {juv.)



Bivalvis

Cryptomya
callfornica
Macoms
{nquinats
Macoma
nasuta
M.
8pp.
Protoethace
staminea
Transsanella
tantilla
Tresus
Capax

Anelida
Oligochasta

app.

Polychaata

Arenicolidae
sp. {Juv.)

Branchiomcldene

vincant{

Capitellidae
Capitella
capitsats
Mediomastus
ep.

Cirrstuliidae
8p.

Jamegtown +0

Spr 77 Sum /7 Pall 77 Win 77
# wi L 4 wi ¢ wt # wi
0 0.3 +«0.1 0.5 G.5 ]
0.5 0.6 *0.6
1] 0.3 0.3 0.5 0.1 2
0.5 0.5 0.6 10.2
V] 4] 0 0.3 0.1
0.5 0.3
16.0 0.1 a.5 0.3 0 0
£27.7 *0.2 1.0 20.7
(5} 0.3 0.9 0 0
0.5 £1.8
39.0 0.2 13.5 <0.1 b4.0 0.3 39,3 «0.1
44,2 10,2 11,7 230.7 to0.3 16.6
0 0 Y 1.8 0.4
0.5 20.7
564.5 <0,1 238.3 <0.1 495.5 <«0.1 67h.3 v
t135.0 L 84,7 £140.5 189.6
1.0 <0.1 1.5 « 0.1 2.0 <«0.1 4,0 «3.1
tl.é t1.9 t1.4 2.9
12.0 <0.1 4.5 <90.1 2.8 <0.1 2.3 <Q.1
138 LA 11,0 +t3.9
53.0 <{,1 15.8 «{J.1 73,0 «0,1 58.3 <0, 1
H.5 4.9 %.0 223.5%
35.5 <0.1 37.5 «<0.1 6.3 <001 3z.8 <0.,1
2.1 t14.8 19,4 *13.9
a5 <0,1 1.5 <« 0,1 1.9 «0,1 3.8 <(0,1
120.5% 3.0 t1.4 3.5



Jamestown +0

Cirratulidas {cont.)

Cirvatulus
cirratus

Tharyx
walcifilis

Dervilleddse
Dorvillea
rudolphi
Protodorvillea
gracilis

Bunicoldes
op.

GConiadidae
Glycinde
picta

Hesionidge

Gyptis
brevipalpa
Ophiocdrosus
pugattensis
0.
8p. A

Lusmbrinsridae
Lumbrineris
{nflata
L.

spp.

Haldanidae
sp. (Juv.)

Spr 77 Sum 77 Fall 77 Win 7%
# we § wt § wt # wt
1.5 <0.1 0.8 «<0.1 1.8 <0.1 0
12.1 1.0 1.7
4.5 < 0,1 2.5 <0.1 1.0 <0.1 1.8 <{.1
* 3.8 2.4 1.4 71.5
16.5 <0.1 4.5 <0.1 9.5 <0.1 4.8  <0.1
223.3 2.7 *8.7 3.4
2.0 <0.1 0 0 0
t2.8
0 0 0.5 <0.1 0
11.0
0 0 0 0.5 <0.1
1.0
0.5 <«0.1 0 0 0
0.7
3.0 <0.1 2.3 <0.1 3.0 <0.1 4.0 <«0,1
ti.4 1.5 t2.9 tag.8
0 D 6.3 <«0Q.1 0
26.%
0 1.5 <0.1 0 0
T1.9
6n.5 0.1 26,3 <0,1 51.1 1.9 29.3 v
2.1 6.2 r2.1
27.5  <O0.1 7.8 <0.1 57.% 0.1 54.3 v
138.9 #15.5% t12.8 *0.1 £15.0



Jamegtown +0

Spr 77 Sum 77 Fall 77 Win 78
L wt ¢ wt ¢ wt ¢ wt
Maldanidse {cont.)
Axiothella 49.5 <. 26.3  <0.1 20.8 9.2 6.0 '
rubrocincta £ 4003 t11.6 7.4 10.2 15,4
Huclymene 0 1] 0.3 <0.1 0
delinesata 0.5
Bephtyidae
Naphtys 0 0 0.5 <01 0
caRca 1.0
M. 0 0 0.3 «0,1 0]
caecoides 0.5
. 0 0 0 0.3 <0,1
cali forniensis 0.5
B. 0 0 0 0.3 <0.1
sp. (Juv.) 0.5
Hereidae
Nexels 0 0.3 <«0.1 0 0.5 <0.1
vexilloss 10,5 t1.0
M. 0 1.0 <0.1 0.3 <«0.1 5.9 <«0.1
sp. (juv.) i].4 £0.5 11,0
Platynerais 0.5 <0.1 o 20.5% 0.0 g.3 <0.1
bicansliculaca 10,7 t 4.4 0,1} 17.9
OCauphidae
Onuphlis 0.5 <0,1 ¢ 0 0
iridescens 10,7
0. 0.5 <0.1 0 0 0
stigmatus *0.7
Opheliidae
Armandia 4.5 <0.1 0.5 <0,1 5.3 <0.1 7.0 < 0.1
brevis t2.1 $0.6 1.9 3.2
Orbiniidae
Hajineris 0.5 <0.1 0 0 0.3 <«0.1
dendritica 10.7 0.5

et
[



Jamestown +0

Spr 77 Sum 77 Fall 77 Win 78
L4 wi 4 wt # wt # wt
Orbiniidas {cont.)
Maineris 27.5 <0,1 11.3  <0.1 3.5 <0.1 10.8 v’
uncinata $17.7 2.2 17.0 17.5
0 0 13.8 <0.1 6.8 < 0.1
8p. 3.9
Phyilodocidae
Rteone 2.0 <0.1 0.5 <0.1 0.3 <0.1 1.0 <«@.1
longa 0.0 0.6 t0.5 1 0.8
E. 0 0 0.3 <«0.1 Q
tuberculats 10,5
EBulalia 1.0 <«0.1 0 0.8 <«0.1 0.8 <0.1
ssnguinea 1.4 1.0 1.0
K. 0 0.3 0.1 0 0
op. {Juv.) 0.5
Phylledecs 2,0 <0.1 1.3 <0.1 3.0 <«0.1 6.3 «0.1
meculsta 1.4 1 0.5 3.1 $3.4
P. 0 0 2.5 <«<Q.1 0
1 1- 18 t2.4
Polynseidae
Harmothoe 2.5 <0.1 9.5 <0.1 12.3 0.2 1.3 v
imbricacs * 3.5 3.0 *2.1 £0.2 f1.0
R. 1.0 <0,1 0 0 0
2p. (J\IV.) t 4
Sabellidae
hons o 0.3 < (0,1 0 0
ap. 0.5
Sphserodoridae
Sphasrodorepeis 0 0 0.3 <«0.1 0
sinats 0.5
Spicaldaa
Malacoceros 32.5 <0.1 15.0 <0.1 67.3 <0.1 101.3 v
glutaeus $19.1 *10.8 T 2.1 *37.5



Jaceatown +0

Spr 77 Sum 77 Fall 77 Win 78
¢ wt # wt ¢ wi # wi
Splonidee (comt.)
Polydorxa 0 0.3 <0,1 0 0
8p. 0.5
Pygospio it a 0 0.3 <0.1
&legans to0.5
Spio 4] 0.3 <«0.1 0 0
¢ilicornis 0.5
Syllidae
Sranias G 0.3 <0.1 0 G
brevipharyngea 0.5
Exogone V] 0 1.5 <U.l 0
geumi fatra 1.3
K. 130.5 <0,1 64,0 <0.1 129.5 <Q.1 85.8 <Q.,1
leurei 194.0 117.8 *40.8 r33.5
Sphaerosyllie 0 0 G.3 <0.1 ¢]
brandhorsti 0.5
§. 0 #] 0.3 <0.1 0
pirifera tp,s
5. B.5 <0,1 0 0.5 «0.1 Q
*p. t10.6 0.6
Sereptosyllis 0 0 0 0.5 <0.1
latipalpa 1.0
Syllidas 0 Q 1.0 <0.1 0
longocirrats 1.4 _
Syllis 0 1.0 <0.1 ¢ 6.5 v
"Pp- * 0.8 £9.1
Tesrebellidae U O 12.3 <0.1 8.5 <0.1
epp. t12.3 1.0
Bupolymnia 3.5 v 0.5 <0.1 0.3 <0.1 1.3 v
hetearobranchia £3.5 10,6 t 3.5 1.9
Eicolea 0 0 1.3 <G.1 0
sostericola t]1.3
Pilsts 26.0 v 12.& <@g.1 8.5 0.% 12.3 v
brevibranchists % 2.8 3.9 4.2 *0.4 +2.2



Jamestown +0

Tereballidae (cont.)}

Polyefrrus
sp.

Sipuncula
Coliingia
pegsttensis

Crustaces
Leptostraca
Hsbalia
pugettensisa

Oestracoda
app.

Mysidacea
Archsponysis
grabnitgkil

Cumaces
Camella
vulgaris
Laptecums
8p.

Tansidaces
Laptochelia
dubia

Isopoda
Exedphaarrma
amp licsuda
idetea
sp. (Juv.)

Spr 77 Sum 77 Fall 77 Win 78
¢ wt ¢ wt ¢ wt ¢ wt
8.5 «<0.1 3.3  <«0.1 . <0.1 2.0 <«0.1
10,7 t3.6 *e6.7 1.8
0 0 0 0.3 <0,1
0.5
0 0 0.3 <«0.1 1.0 <Q.1
15.% 0.8
0 0 0.8 «d.1 0
1.0
G 0 0 ALS <01
9.0
¢] C 0.3 «0.1 0
£0.°%
0.5 <«{3.1 0 0 V]
0.7
40.5 <Q.1 37.3 <1 6.0 <«<0.1 52.0 <0.1
120.5 +22.9 10,2 1:9.3
0 ] 0.3 «0.1 1.8 < 0.1
0.5 11.3
J O 0.5 <«<Q.1} 0
t1.0



FPail 77 Win 78
# wi  d wt

laopoda (cont.)
Phyllodorus 0
abdominalis
Synidotea 0
bicuspida

smphipoda
Caprallidea
Caprella 0
sp.

GCammaridea 29.5 <0.,1
spPp. 9.2
Mapithoe

lacartocs
Calliopiella
prated
Corephium 0
8PP . 0.7
Melita
dentata
Parephoxus
similis

spinosuve type A
Pontogeneis

cf., dvenovi
|

cf. rostrata
Tritells 0

pllimanas

Decapoda
Callisnasesidae 0
8. (juv.)
Carider
[ 1.3. 38
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Decapoda (cont.)

Heptacarpus
8p.
Pinnixa
littoralie
P.
sp. (juv.)
Upogebis
pugetteansis

Ingecta
Diptara
larva

Phoronida
Phoronopels
harmeri

Bchinodermata
Ophuroidea

epp.
Amphipholns
squmaat a
Holothuroidea

Leptosynapta
clarki

8pecies richness
Divarsity - W'
Totsl number

Total blomass (g)

Jamestown +0

Spr 77 Sum 77 Fall 7 Win 76

# wt # wt ¢ wit # wt
0 0 0.5 0.9 0

+1.0 *0.1
0 0.3 0.0 0 0
0.5 %0.1

2.5 0.2 0.3 «<O0.1 3.5 <0.1 1.3 <0.1
tp.7  t0.1 o 1.3

6.0 2.0 5 5.5 7.2 8.3  <0,1
to.0 %1.1 3 0,8 2E.O 5.6

0 0 0.3 <0.1

+0.5

1.0 <0.1 1.0 <«0.1 0.3 <0.1 0

$0.0 t 0.8 10.5

1.5 <0.1 0.5 <0.1 .8 «0.1 4.8 <u.l
10.7 $1.0 $8.3 11,5

0 0 6.3 0.1 0

12.5 0.2

11.0 <0.1 2.8 <0.1 0.5 <0.1 2.5 «0.1
LA 1.5 Q.6 t3.8

47 57 76 61

2.36 2.42 7.48 2.10
1295.5 605.4 1260.0 1291.1
15.1 6.3 27.1 0.5



Takle 10d. Jamestown (sand) benthic organisms from the scbtidal zone collected 7 June 1977,
i . - i . . SN e F Y
expressed as numher arnd/or hiomass (g) per 9.95 m= + standard deviation (N=4).
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“hloreaphyta
Thaetcmorpha LA <Mt
californica
“ladeophora <im Y RN
PYEmiea
Fnteocladia C <t
viridis
Phaeophvta
Fectacarpus i <« .1
sp.
Taminariales LT ¢
P
Ralfzia <l 'S
sp.
“tictynsiphen o <!
tortilis
Svringoderma f <N
ahysaiccla
Tk d(vphytd
Antithamnion <l r
glandulifera
Asterocolax 0 <1
garvdner{
Callithamnion/ «0.1 <01
Flecnosporium
Callophyllis <. n.s
flatellolata i
C. C n.2?
haenophv1l1la $£0.7
C. <N n
ap. (Yuv.)
Caramium 6t r
californicm 2001



Rhrdophvia

.

CYoteccolax
polvsigheniae
Cruorisceae

Euthora
fraviculosa
Fanchea
taciniata
Conlotrichumr
alsiditl (= .
Cracliaria
verrucosa
Cvenagongus
leptophyllus
Falymenia
califernica
Herposiphonia
grandis
Fvymenena
sp.
Tridaea
s8p.
Memhranoptera
plecvphylia
Pevssonellias
pa~ifica
Platvthamnicn
heteromorphium
P.
pectinatum
P.
reversum
r.
villosum

toant )

JTarestown

Subr{da’

et

<n,

oo

<Ny

<01

A~
2



Rhodephvta (cont .}
Plocamium
cocclineun
Polyneura
flatissima
Folysiphounia
hendryl
P.
pacifica
Pterosiphonias
bipianata
P.
dendroides
Rhodoptilum
plumcave
Rhodymania
Bp.
Scagelis
occidentale
Stenogyamme
interrupts

Porifera
PP .

Cnidaria
Anthozog
BpP.
Balcoawpa
decemtantaculata

Platyhelmincthes - Turbellaria
Spp.

Hemartea
Bpp .

Jamestown wehtidal
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Jamestown Subtidal

~5 m, -10 =m.
4 wi . ¢

Nemst oda 66.8 <Q.1 21.
apP. r37.5 *1l.

w

Mollusca
imphinsurs

Kopalis
lignosa

[= =]
[= N>

[= B

Gastropods
Alviatls
ap.
Amphissa
columbiana
Bittimm
eschrichtii
Calyptrana
faastigats
Cerichiopais
sp.
Collisella
ochescea
Lacena
variegate
Mergarites/
Lirelaria
Mscgarites
pepllius
Kasessrians
sendicus
Hatica
clauss
Odostomic 0
ap.
Oenocpota 0
tebulata
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Jamestown Subtidal

-5 ®m, -10 m».
[ 4 wt . [ wt .
Castropoda (cont.)

Thais 0.3 <0.1 t]
ap. 0.5

Trichotropis 0 0.3 0.0
cancellets 20,8 +0.1

Turbonilla 0.5 <Q.1 0.5 <01
sp. 1.0 10.6

Bivalvia

Chlamyn 0.3 <0.1
hastata 0.6

Clinocardiem 0.5 0.1 1.0 <0,1
vuctallii 7.1 +0.1 *r1.2

Crenella 68.3 0.1 4.3 <0,1
decussats +59.7 t0.1 t4.4

Lucinoma 1] 3.0 <0,1
tenglsculpta t1.2

Lyonsie 0 0.5 <0.1
californica 20.6

Macoms 0.3 0.1 4.3 1.7
nasuta 20.5 20,1 *8.5 £3.4

Macomas 6.0 0.1 18.3 <0.1
sp. (Juv.) #3.5% 10.1 +5.7

Muscules 0.3 <0.1 0.8 0.1
discors 23,5 1.0 0.1

Mya 1.0 <0.1 0.8 <0.1
arsnsria 11.4 70.5%

Mysella 72.5 0.1 14.0 <0.1
temida *+33.1 0.1 1E€.9

Buculane 0 3.3 0.1
hamgt n 1.9 0.1

Hmcula 0.5 <0.1 0
tenmis 0.6

Protothacs 0.3 0.1 0.8 0.0
steminea +0.5 +0.3 +1.5% +0.1



Bivalvia {comt.)
Transennella
tantilla
Tresus

capax

Annelids
Archisnnelida
Polygordies
ap.

Polychaeta
Ampharetidas
Ampharete
arctica

spp. (Juv.)

Apistobranchidae
Apistobranchas

sp.

Capitelifdae
Capitells
capitate
Madiomaatus
p.

Cheetoptaridee
Payliochastopterus
prolifics
Splochaatopterus
costarca

Cirrstuiidas
spp.

Jamestowan Subtidal

% m. “10 m.
i wt. ¢ wt .
10.5 <0.1 7.8 < 0.
t4.7 *1.7
0.3 <Q0.1 1.3 0.
+0.5% +1.3 *0.
0.3 <0.1 0
20.5
0 12.0 <0.
3.2

0 1.5 <0,
1 2.4

0 0.3 <Q,
2 0.5

0 1.0 <0,
10.8

21.13 <0.1 39.8 <0.
+11.6 rlS.4

14.0 <0.1 4.0 <0,
£t 6.3 té.1

0.3 <0.1 1.8 <0,
+0.5 1.0

2.5 <0,1 32.2 < 0.
2.7 +38.6

161



Cirvatulidse {cont.

Chas:ozone
setosa

Cirrstulus
cirratus

Thazyx
mulzifilis

Dorvilieldae
Frotodorviiies
greocilis
Dot .en
rudoiphi

GClyceridae
GCiycera
ep. (juv.)
G.
americana
G.
capitetea

Gonlsdidae
Glycinde
picta
Goniada
maculata

Heslonidae

Gyptis
brevipalpa

Micropedarke
dubia

Lumbrineridae
Lumbhyineris

sp.

)

Jamestown Subtidal

"5 m, -10 m.
L4 wt . L wt .
3.6 <0, 1 5.5 <0.1
21.4 *3.9
0 0.3 <0.1
0.5
3.8 «0.1 6.0 <0.1
7.5 5.6
11.8 < 0.1 2.5 < 0,1
7.3 22.2
1.9 <0.1 0
$1.3
0 0.5 <« 0.1
0.6
1.5 <3d.1 0.5 <0.1
1.0 20,6
1.0 <01 0
1.2
2.0 «0.1 2,8 <
0.8 t2.8
J 0.8 0, .
11.0
G 0.5 «0,1
20,6
20.3 <« Q.1 31.8 <0.1
2 K,7 L1.7
4.5 <01 4.3 < 0.1
1.0 r2.2



Haldanidas
spp. (juv.)
Buclymene

sp.
Eicomache
parsonata

Nephtyidase
Repntys
’p.

M.
cllists

Neraidae
Hereis
sp. (Juv.)
N.
procera
Platynersis

bicansliculata

Onuphidss
Onuphie
iridescens
0.
stipmetis
0.
sp. (Juv.)

Opheliidae
AEEOLTYpPaANR
sslogaster
Armandia
bravis
Travisia
forbesit

Jamestown Subtidal

-5 =10 m,
# wt ., 1 4 wt .,
14.3 «J,1 13,0 < 0.1
210.4 8.5
5.3 «0.1 6.5 <01
110.5 t7.7
20.0 <0,1 2.0 0.1
2 7.4 $2.5
0.3 0.1 9]
0.5
0 1.0 0.1
t1.4
.3 <0.1 1.0 0.1
126.5 10.8
v.3 0.1 0.5 0.1
19.5 19.6
16.3 <0, 1 5.8 <0.1
t 7.7 t8.7
0 1.0 <0.1
0.8
0.5 0.1 0
1.0
4] 2.3 <0,1
t).7
0 0.3 <01
0.5
3.3 <0.1 0
12.1
0 0.5 <Q.1
*1.0



Orbintidae
Scoloplos

&p.

Owveniidse
Owenia
fuel formis

Peracuidae
Aricides

.Pl

Pectinariidae
Pectinarie
granalata

Phyllodoelidee
Ecescns
longa
Eulelis
sanguines
Phyllodoce
Bp. 4
Phyllodoce
groenlandics
Phyllodoca
Baculata
Phyllodoce
sp. {juv.)

Polynoldae
Harmot hoe
imbricats
H.
ivnulate
H.

op.

Jamestown Subtidal

-5 =m. -0 m.
LA A é wet .
2.8 <0.1 1.5 «0.1
1.7 £1.¢
6.5 <0.1 2.5 <0.1
9 +1.0
1.8 <3d.1 1.3 <Q.1
+1.0 11.0
0 3.0 <0,1
t2.2
0.5 <0.1 0.8 <0.1
t1.0 11.0
0.3 <.1 1.5 £0.1
0.5 1.9
0 0.3 <0.1
$0.5
1.3 <0.1 0.6 <0.1
1.3 t1.0
0 2.0 <Q,1
1.2
1.3 <0.1 5.8 <0.1
1.3 ¥5.2
20.8 <0, 10.0 <0.1
8.2 t7.0
0.5 «0.1 1.5 <0.1
0.6 *1.3
Q.5% 0.1 0
1.0



Jarmstown Subtidal

-5 m. -10 m.
¢ wt . L wt
Ssbellidae
Chone 1.5 <0,1 3.8 < 0.1
ecaudata 1.3 1.5
c. 0 5.0 <0.1
spp. 15.4
Bachoue 0 4.0 <0.1
analie $2.2
Lacnone o] 2.0 <0,1
Bp. 140
Potemilla 0 0.3 « 0,1
intermedia 0.5
P. 0 0.5 «0.1
syriops 1.9
Sabella 0 13.5 <0.1
medle 110.2
fcalebregmidae
Scalebuegms U .3 <0.1
fnflatas t1.3
Serpulidae
Spirorbis 0 0.3 <0,1
Bp. 0.5
Bigslionidas
Pholoe 1.5 < 0.1 1.0 <0.1
sinuta 0.6 9.8
Spilonides
Lacaice 0] 0.8 <0.1
cirrats .3
Malacoceroe 0.§ 0.1 0.8 0.1
glutasus 0.6 1.0
Polydora g 0.3 0.1
Bp. A. 0.5



Jamestowrn Subtidal

=5 m. -10 mw.
¢ wt # wi .
Spionidas {(cont.)
Polydora 0 i.5 «0.1
guadrilobata 11.9
P. 1.3 <Q.1 2.3 <« 0.1
socialia $i.3 11.3
Priomospic 0.5 <Q.1 0
cirrifera 10.6
P. 7.3 <0,1 8.3 <0.1
steenstrupi 12,8 t3.3
Spiophanas 0.3 <0.1 1.5 < 0.1
berkeleyorum 10.5 1.7
5. 4.5 <0.1 1.0 <0.1
bombyx 3.9 20,8
Syllidge
Exogone 1.0 <0.1 0.8 <Q.1
lourei t1.4 1.5
E. 36.0 <« 0,1 4G.5 <0.1
2pPp. 43,5 £21.5%
Ficnosyllis 0.3 <0.1 0
uraga t0.5
Sphasxcseyllis 0.5 <0.1 0
brandhorstl 0.6
8. 1.5 <0.1 1.0 < 0,1
pirifera 12.7 1.4
Syllides 1.3 <0.1 1.0 <0.1
longocirrsta 11.5 t0.8
Syllits 4.0 0.1 2,3 0.1
spp. rs.1 +2.9
Terebellidse a.5 <0.1 i.0 «0.1
8PP . t1.0 1.4
Eicoclea 0.5 <90.1 0.3 < 0,1
zostericolas 0.6 10.5
Pista 0 0.8 <0.1
brevibranchiata t1 0



Jamestown Subitidal

-5 m, =10 m.
$ we . ¢ wt
Terebellidae (cont.)
Fileta )] a.5 <0,
cristata 31.0
Polyeirrus 1.3 <Z.1 0.3 <0.1
sp. A. 21,0 0.5
Proclea 0 1.0 <0.1
graffl tl.4
Oligozheets 13.5 <N i 1.0 <0.1
8PP, 114.9 719.9
Sipuncwlide 1.8 «0.1 0.3 <0.1
STP. t2.1 1 0.5
Phascolonems 0.3 <0,1 0.3 <0.1
agassixzdi 10,5 t0,5
Priapulida
Prispulus
capdstus 0] 6.3 <0.1
0,5
Crustaces
Ostracoda 16,8 <0.1 18,8 <D, 1
spp. t6.7 t11.9
Leptostraca
Bebalia 0.3 <0.1 0.3 <@.1
pugsttensis $0.5 0.9
Cangcen
Cumella 0.3 « (.1 3.0 < 0.1
vulgaris 1 0.5 ti.2
Disarylis 0.3 < 0.1 1.5 < 0.1
ap. 1 Q.5 1.9
Lampropidae 0.5 < 0,1 J.5 < 0.1
Bpp. 1.0 +1.0



Jamegtown Subtidal

-5 m. =10 m,
L 4 wt ¢ wt
Tansidacea
Leaptochelia 132.3 0.0 68.5% «0.1
dubla 41,9 0.1 t43.6
1sopoda
Epicaridea 9.3 <« 0.1 0
ap. 70.5
Excsphaeroma 0.8 <0.1 U
aedia X1.0
K. i.c <G.1 3.5 <y.l
rhomburuz $1.2 t1.0
Gaorimosphesvroms ¢ G.3 <0.1
ovegonanes t0.5
Jasropsia G 0.3 <0.1
dubia 0.5
Peranthuras 0 1.3 <0.1
elegans r1.5
Mmphipoda
Corophium 0.3 20,1 0
PP, 10.5
gumearides 83.0 g.2 76.8 0.1
spp. 1 26.8 1.0.2 48,1 20.1
Decapoda
Carides 1.3 <0.1 1.3 < 0.1
sp. (Juv.) 1.9 $1.5
Crangon 0.5 0.1 0.5 0.1
munitella 11.0 .1 1.0 0.2
Crangon 0.8 0.1 0
p. £1.0 0.1
Baptacarpus 0.3 0.1 0
stimpsoni 10,5 *Q.2
Bippolytidae 2.3 <0.1 G
p. f4.,5



Decapoda (cont.)

Oregonia

gracilis
Pagurus

beringanus
Paguridae

ap. (JBv.)
Plonixs

8p.
Pinnotheridae

ep. (Juv.)
Pugettis

gracilis
Pugattia

producta
Pugettia

sp. {juv.)
Spirontocaria

srionota

Phoronida
Fhoronopeis
hearemeri

Bryosoa
8pp -

Echinodermata
Ophiuroides
sp. (Juv.)

Holothuroelideas
Bupentacta
8p.
Leptosynapta
clarki

Jamegtown Subtidal

-5 m, -10 m.
# wt # wt .
0.3 ) I8}
t0.5 t G,
O 0.3 0.1
‘0.5 10.3
2.3 <0.1 4.8 < 0.1
12.1 5.0
0.1 <01 0
0.5
0.5 <g,1 1.8 < 0,1
1.0 1.3
7.3 0.0 1.5 <0.1
*4w.8 0.1 *1.7
0.3 2.0 n
0.5 to.l
0.3 < 0.1 0.5 <0.1
7 0.5 0.6
0.3 G.1 0
10,5 20,1
0 2.3 0.1
*0.5
1.5 <91 0.3 0.1
+1.3 20,5 to.1
0 2.3 0.1
19,5 10.2
7.2 9.1 0.3 <0.1
4.6 10, *G,5



fpecies richness
Mvarsity - H'
Tots]l nuwber
Total biomass (g)

Jamestowr Subtidal

-5 m, «10 m.
é wi . wt .
136 156
3.49 3.81
568. 2 643.2
39.1 3.8
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Table 1. fongue Polnt (rock). Complete list of all benthic crganisme
collected from spring 1976 through winter 1678, Checks indicate
tide heights where organism was found.

+6' +3! +! -5 =10m

Chlorophyta

Blidingia sp. Y

Chaetomorpha sp. v v v v

Cladopnrora sp. v v v

Codium sp. v

Derbesia maring v iy v

Enteromorpha compressa v

E. crinita v

E. intestinales v v v

E. linza v Yy v v

Mznostroma fuscum v v v

Rhizoclonium riparium / v Y Y

Spongomorpha coalita ")
5. splnescens v v Y /
Ulothrix sp.

Ulva spp. / / / J
Ulvaria sap. v v
Urospora sp. v
Bacillariophvta
Pennales spp. v v v v Y
Phaeorhyta
Alaria spp. v v % v
Analipus janonicus v v v
Costaria costata v v v
Desmareslie aculeata v
D. ligulata v % ¥
D. viridis v v
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TONGUE POINT

Lctocarpus parvus
Fucus disticus

Giffordia ovata
Hedophyllum sessile

Laminaria groenlandica
L. saccharina
L. setchellii

Leathesia difformis

Nereocystis leutkeana
Petalonia fascia

Phaeostrophion irregulare

Pterogophora californica
Pylaiella tenc'la
Ralfsia pacifica

Saundersella simplex
Sphacelaria norrissii

S. racemosa

Syringoderma abyssicola

Khodophyua

Acvachaetium sp.
Ahnteltia plicata

Amplisiphonia pacifica
Antithamnion defectum
A. dendroideum

A. kylimit

Antithamnionella pacifica var.

pacifica

Bonnemaisonia nootkana
Bosaiells orbigiana

B. plumosa

Calliarthron tuberculosum

Cullithamnion biseriatum
(. pikeanum

+6"

350

+3° +7

v"

y

v v
v
v

" Y
/

'i

Y

v 7

14 r/
y

v v

v v

v v

v v

¥ v
/

v "

-5m

.

NN

-10m

\‘\



TONGUE POINT

+6! +3! +0' -5m -10m
Callophvllis edentata v
C. flabellulata "
C. firma v
C. haenophylla v v
Cervamium californicum v v v
C. pacificum Y
C. washingtoniense v 4
Choreocolax polysiphoniae v v ¥
Clathromorphum parcum : v v
Corallina vancouveriensis Y v v
Constantinea simplex v
Cruoria profunda v
Cryptonemia obovata
. ovalifolia v v
Cryptosiphonia woodi: v v v
Delesseria deciplens Y
Endocladia muricata v v v v
Erythrotrichia parksil v
Fariowla mollis v
Fauchea laciniata v v
Gigartina papillata ¥ v v
Gloiopeltia fur-atas v
Gonimophyllum skottsbergil v v
Goniotrichun elegans v
Gracilaria verruccaa 4
Gratelaupia doryphora v
Griftithaia nacifica 4
Halosaccion glandiforme v v v v
Halymenia coccinea Y
Harveyella mirabilis Y
Herposiphonia grandis v
Herpostphonia plumula v v



TONGUE POINT

Heterosiphonia sp.
Hildenbrandia occidentale
Hollenbergia nigricans
Hollenbergia subulata

Hymenena flabelligera
H. multiloba
H. setchellit

Iridaea cordata
1. cornucoupiae
I. heterocarpa
I. lineare

l.aurencia spectabilis

Leptofauchea pacifica
Lithophyllum sp.

Lithothamnion californicum
L. muricatum

Melobesia mediocris
Membranoptera dimorphsa
M. multiramosa

M., platyphylla

Mesophyllum conchatum
M. lamellatum

Microcladia borealls
M. coulteri

Neoptilota californica
N. hypnoides
Odonthalia flocossa

0. kawxtschatica
Opuntiella californica

Petrocelis middendorfii
Peyssonellia pacifica
Phycodrys sp.

Platythamnion pectinatum
P. villosum

Plecnosporium vancouverianum

+b

~NN

+3! +QF

'_,-'

v v

¥ ¥

¥ ,'IA’
/

v

/

v

y
J
¥

J/

Z

¥

7/

v

v/

v v

4

v

v v
/
¥

v

/

v v

'/

v v

fi

/

-5m -10m
.’;
¥ ’ ¥
y
/
y
/
1 4
y
Y v
/
¥
v



TONGUE POINT

+6' +3' +0’ -9 m =10 m
Plocamium coccineum v
P. pacificum Y
I. tenue Y % %
Polysiphonia hendryi Yy v v v
P. pacifica v v % v 4
P. paniculata v v
P. gcopulorum var. villosum ' v
Forphyra pseuiolanceolata v
P. smithii v
P. sp. v v 4 v v
Pterosiphonia bipinnata v v v v v
P. dendroidea v v Y’ v
P. gardneri v v v
P. gracilis Y Y
Prionitis lanceolata ¢
Ptilota filicina /
Ptilots pectinata v
Prilothamnionopsis lejolises v Y v
Rhodochorton purpureum v
Rhodogloasum californicum
Rhodomela larix Y/ v v
Rhodoptilum plumoaum v
Rhodymenia californica v
pacific v
K. palmata v v v
R. pertusa v
Rhodymeniocolax botryoidea Y/
Scagelia occidentale v Y e
Spermatophyta
Phyllospadix scouleri % 4 4
Porifera 8PP - v v v v
Halichondria panicea v v v
Haliclona permollis Y/
Ophlitaspcngia pennata v Y/
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TONGUE POINT

Cnidaria
Anthozod

Anthopleura elegantissima
Balanophyllia elegans

Tealia sp.

Hydrozoa spp.
Aglaophenia sp.
Plumularia sp.
Sertularella sp,
Sertularia ap.

Platyhelminthes

Turbellaria spp.

Nemertea spp.

Emplectonema gracile

Nematoda spp.

Mollusca
Amphineura

Cyanoplax dentiens
Katharina tunicata

Lepidozona cooperi
L. mertensill

Mopelia ciliata
hindsili
lignosa

. muscosa
ap. :

L XXX

+6' +3! +0' -5m
v v
/
v
S / 4
v v v
(.f'
'I
Y v v %
|4 v v /
v v
v v ¥ ¥
v 4 v
4 “'
Y
v v
v
v
v

184
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TONCUE POINT

+6' +3! +0' ~5m =10m

Tonicella lineata v v v v
Gastrupoda

Acteocina sp. v

Acmaea mitra v v v

Aeolididae sp. v v

Alvinia sp. v 4 v 4

Amphissa columbliana v Y v/

Balcis montereyensis v

Barleeia haliotiphila v 4 v

Bittirum eschrichtid ¥ v v

Calliostoma ligatum % v v v

Calyptraea fastigiata v v ¥

Ceritthiopsis sp. % v v v ¥

Ceratostoma toliatum v

Collirells digitalia v v v

C. ochracea v

C. pelta v v v

C. mtrigatella v 4

Crepidula aculeata v

C. adunca v

C. fornicata v

Crepipatella lingulata 4 v

Cryptobranchia conceutrica v

Cylichna ap. v

Diaphana sp. v

Diodors aspera v v

Fusitriton cregonensis v v

Granulina margaritula v Y

Homalopoms baculum v v

Lacuna variegats v v ¥ v v

Lirularia lirulata v v v

L. succincta v
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TONGUE POINT

+6’ +3' +Q’ -5m -10m

Littorina scutulata v Y
L. sitkana 7 v Y v
Margarites pupillus / Y y
Mitrella carinata Y/ ¢
M, gouldi v
M. tuberosa v
Moelleria sp. v
Nassarius mendicus Y/ Y
Notoacmea fenestrata Y v
N. persona v v
N. scutum v v vy
Ocenebra lurida v Y v
Odostomia sp. v Y
Oenopota tabulata Yy
Unchidella borealis v Yy v
Retusa sp. v
Searlesia dira Y/ Y/
Siphonavia thersites v Y/
Thais canaliculata v Y v
T. emarginata ¢ Y /
T. lamel.ioss Y v
Tricolia sp. v
Trichotropis cancellata Y/ Y’ Yy
Velutina laevipata v Y/ Y/
Vermetus compectus e

Sivalvia
Adula californiensis v v
Chlamys haststa v
Entodesma saxicole v
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TONGUF POINT

+6' +3° +0! -5m -10m
Hiatella arctica v v v v
Lasaea cistula v N v
Lyonsia californica /
Modiolus rectus v v
Musculi.s discors v
M. pygnaeus ¥ v
Mysella tumida v v
Mytilus californianus Y / J/
M. edulis 4 v 4
Netastoma sp. v
Penitella penita v
Protothaca staminea v v
Transennella tantilla v v
Tresus capax v
Zirfaea pilsburyl v
Annelida
Archiannelida
Polygordiidae
Polygordius sp. v v
Oligochaeta spp. v v Y v
Polychaeta
Ampharetidae spp. v
Arenicolidae 8p. v
Branchiomaldane vincenti v 4
Capitellidae
Capitells capitata % Y
Chrysopetalidae
Paleanotus bellis ' Y

IR/



TONGUE POINT

Cirratul idae
Cirratulus cirratus
Docecoceria concharum
Tharyx multifilis
Eunicidae

Eunice valens

Hesionidae
Micropodarke dubia
Ophiodromus pugettensis
{Lumbrineridae

Lumbrineris inflata

Maldanidae

Nicomache persgonata

Nereidae

Nerels pelagica
. vexillosa

Platynereis bicanaliculata

Unuphidae

Onuphis stigmatus

Opheliidae

Ammandia brevis

+6 '

+3!

+0!

-5m

~10m



TOKGUE POINT

+6' +3° 0! -5m -10m

Orbiniidaa

Naineris dendritica /

N. quadricuspida Y

Protoaricielia oligobranchia .

Scoloplos spp. v v
Phyilodocidae

Etecne longa 4

Eulalia bilineaca v

£. nmigrimaculata v

E. quadrioculata v v v v

L. sanguinea ¢ s

E. viridis v

Phyllodoce sp. Y ¢
Pilargidae

Sigambra Lentaculata v
Polynoidae

Atctenoe vittata v

Halosynda breviseLora e

Harmothoe imbiricata v v
Poivodoniidae

Persidice asapera Y
sabellidae

Chone ecaudata ¢ v

Ludistylia polymorphe v

E. vancouveri v

Fabricia oregonica v v v



TONGUE POINT

Oriopsis minuta

Sabella media

Sabellastarte sp.

Schizobranchia Insigris
Sabellariidae

tdanthyrsus armatus

Sabellaria cementarium
Serpulidae

Spirorbls unakamurai

5. spirillum
Sigaton:idace

Phaloe minuta

Sphacrodoridae

Sphaerodoropsis minuta

Spionidae
Malacoceros gluraeus
Polydera columbiana
P. pygidislis
P. apongicola

Prionospio steenstrupl

spio filicornis

Syllidae

Autolytus sp.
Rrania breviphavyngea

+51 +3

§9)

NN

~5m

-10w



TONGUE POINT

+6'
gxogone gemmifera
k. lourei
Ddontosyllia sp.
Sphaerosvllis brandhoersti
5. pirifera
syllis adamantea ¢
S. alternata
S. hyalina
S. stewartl
Terebellidae
Amphitrite clrrata
Nicolea zostericola
Pista brevibranchiata
Polycirrus spp.
Sipunculida
Phascolosoma agassizil
Crustacea
Ostraccda spp. ¢
Cirripedia
Balanus cariosus Y’
3. glandula v
B. nubilus
Chthamalus dalli Y
Follicipes polynerus Y
Amphipoda
Allorchestes .. 2lla
Amphiluchus sp. A
Ampithoe simulans /
A. ep. C
A. mea

191
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TORGUE POINT

Aoroldes columb:iae

tylus levidensis
Capreila californica
C. drepanechir
C. greenlyi

.. laeviuscula
. wendax

C. natsiens: s
L. verrucosa

Ceradocus spinicaudus
Cercops coapactus
Corophian brevis

Cymadusa uncinata
beutells californica
Eohsustorius sp.

Ericthonius brasiliensis

Gawmaropsis sp. B.
G. thompaoni

Hyale anceps
H. trequens

li. grandicornis californica

H. pugettensis

[schyroverus anguipes
Jassa {alcata
Kermystheus ociosa

l.epidepecreum sp. A.
L. gurjanovae
Levcothoe sp. A.

Maera simile
Melita californica
Metacaprella anomala

M. kennerlyi

Metopa cistella
Najna ¢t. consiliorum

+6' +37
v‘/
/
¥
f/
/
v
v Y
/
Y 4
/ 1"
¥ ¥
Y
v

.=
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TONGUE POINT

Uligochinue lighti
Orchomene sp. A,
. sp. B

Panoploea hedgepethi
Parallorchestes ochotensis

Paramoera serrats
P. sp. E.
Paraphoxus spp.

rarapleustes nautilus
F. pugettensas
P. sp. B.

Phnat:is biturcata
P brevipes

P. sp. A.

Pleusirus secorrus
Picustes depress.

Podocerus cristatus
Folycheria osborni

Pontogeneia sp. D
P. intermedia

P. rvostrata

Stenothoirdes sp
Synchelidium rectipainum

Trirella pilimsana

(umacea

Bathycuma sp.
Cumella vulgaris

Diastylopsis ap.
Lampropidae ap.

Leptocuma ap.
Vaunthompsonia ar.

393
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TONGUE POINT

+0! =3 40! ~5m -10m
Necapoda
Callianassidae sp. (juv.) v
ancer orasgonensis v .
C. productus s
Cryptoiithodes sitchensis , ]
L. typicus S
Discorsopagurus scnmittl v v
Elassochinus tenuimsanus /
tabia subquadrata v
Hepta-avpus stimpsonl v
Lebbous ep. (juv.} Y’
Mim:lus f{oliratus v
GQedignatbus 1nermis v
Uregonia gracilis v
Pachycheles rudis v
Fagurus beringanus v v v
P. caurinusg v v
?. dalla v
P. h. hirsutiusculus v v
P. Rennerlyl v v
Petrolisthes eriomerus v
Piryilolithodes papillosus v
Pinnotheres pugettensis Y
Pugertia pgracilis ’ . v ¥
SPITontocaris prionota v
[sopoda
Bopyridae sp. v
Cirolana harf{ord: v v
Colanthura Squamusissima v v
Dynamenella dilitata v
D glabra v ¥
. mhesver: v e Yy
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TONGUE POINT

+0o' +3! +0' ~5m - llm

Exosphaeroma amplicauda v Y
E. media v / I
E. rhomburum v y s
Gnorimesphda-roma oregonense v Y Y v
laniropsis analonga v v
1. kincaid: V , / )
I. minuta Y
L. tridens v e
Idotea aculeata Y/
I, montereyensis R
F. resecta Y/
1. schmitti vy
L.ostenops J
l. wosnuscnskal v v v

R e (g / ’
Jaeropsirs dubia ¥ y y
J. lobata v v ¥ 14
- . setasa Y/ Y
Ligle pallisiy v,
Limnocia algarem Y y
Munng chromateocephala Y’ Y v ’
M. stephensent S/ Y v
M. ubiguita v y v
Paranthura el=gans Y / Y
Synidotea peftihoneae ¢
S. sp. A .

Tunaidacea
Anatunalsvuurmaqx vy y v .
Leptochelia (ljubxs‘ Y Y Y Y y
Pancolus celiforniensis y / y
Insecta

Chironomidae sp. ¢ Y
Coleoptera sp. v v v
Collembola sp. y
Dlchran larvae " 7 Y/ v
rolichopoaidae sp Y
Ephydridae sp. / .

R



TONGUE POINT

Pycnogonida

Achelia chuelata
A. spincgela

Ammothella tuberculata
Halosoma compachum
. viridintzstinate

Phoxichilidium {femoratum
Pychogonum stearnsi

Bryozoa spp.

dicrisia sp.
Cheilostomata so.
Lrislia sp.

Filicriasia sp.
Flustrella sp.
Helaropora magns
H. s8p.

Hippotanca hyalina
Hembranipora ap.

Echinodermatp

Astvroidea

Henricia leviuscula
Leptasterias hersctis

Mthasrerias keelilery
Pisgater ochraeceous

Echinoildéa

Stroogyloceavrotus droebachienais

S. franciscanus

8. purpuratt

vk

+( " 3

!

~5m ~10m
VJ'
4 Y
;
v
.
v v
¥ v
v



TORGUE POINT

Holothuroidea

Cucumaria mintata
C. pseudocurata

Eupentacta juingquescmita
Leptosynapta clarki

Parastichopus californiensis
lhyane bent
Uphiuroidea
amphapholis squamata
Diamphiodia occidentalis
Chordata

Ascidiracea sp.

+6

oy ¥
+3 +{ -5m
v
v ’ ¥
/
v ¥
v
¥ v ¥



Table 2. P1illar Poin

nt frock intestidal; Tine-medium sand subtidal)
tomplete list of
1

i benthic organisms collecred from smpring 1976
through spring . Cheske indicare tide height where OTVganism was
tound.

Tide Hr.

+o! 30 -0 -5m -1im

Chiovophye g

Hrvopsis sp. v

fhnctonmorpha sp. g v

Ciadaphoraceae sp. ‘ v v

Ernteromerpha erinita ¥

Eoodnrestinalis ; '

L. linza v v

Monost roma fuscum v ¥ v

fhizoctoniom riparium ' v v

Spuneomorpha coaliva v ; '

S.ospIinescens ’ v

Ulothrix sp. v v )

U}\"il S § Vv ¥

Urospora sp. ; .
Racillariophvta

Pennasles spp. ' y v v .
Phacophvta

Alaria spp. . ¢

Analipus fapsunicus ! v )

Cvmathere tripifcata .

Desmarestia aculeata v

D, tlgulata v

Sotocarpus sioanlansg v

Epregia menziensit v v

toeldmannia simplex )

Foous distichns . v ‘

tittordia sp. : '

Hedopnhvllun wessile v ,

Lamiaaria groonlandica .

LoMaceharing '

Lo metvchellild :

teathesla dittormis .

Nereooyat{s {uetkeana '

Petalonta fasoia . '

aewrro b drpeoul o
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PILLAR POINT

Tide He,

+6' +3 -0 ~5m ~10m
Phavopnyia (cont. )
Rattelaceae sp. v
Srhacelaria racemos v y
Stictvesiphon totilis v
fRhodophvia

Acrochactium sp. r v
Abhnteltis gigartinoides v
AL !?li‘\‘.’{[‘J y ¥ ¥
Antilchamieden detectom ; v
A, dendroideun v v v
AL kylintd ,
Antitharnione!la wlanduliters ¢ .
A paciiica s
bosiella plamosa . .
Caliithamnion arvtum ‘ v
C. plkeanun v .
Callophyllis tirma v
Ceramium catonfanum :
Choreacolax poelvsiphoniae v !
Curallina vancouverlensis v ,
Crvptosiphonta woodi! ' ¥
Pelesseria deciplens v v
Difsea californica v
Fndocladia murtcaca ' ;
Ervthrophviium delessarofdes v
fovrhrotrichia parksit ,
Gigartina paptitarg . ’ N
Clofopelota tureata '
viracilarta andersontd .
[ ‘32!*!'\('*«\15,1 +
traclilariophila orvzoldes ;
Cvmnogonprus leptophvllus !
G, o linearts '

Jiy



PHLLAR POINT

Fide Ht.

+i' +3 +3° -5m -10m
Rhadophvta {(cont.}

Halosacolon ¢landiforme v ; y
Halymenia coccinea ’
Herposiphonia gracllis v
Ho prandis v

Ho plumuia v
Hildenbrandia prototvpus v
Hvmenena sp., v v
fridaea cordary ‘ v
. hwterocarpa v +
Lithothamalon caltfornicum v
Lophosiphenia vitlum v
Membranoptera dimorpha v

M, meltiramosa v )
A0 clatvphylia , '
Mo oaphyilum conchatum '
Microcladis borealis v v
Nemalion elmintholdes ¥
Neoagavdhiella baliley ,
Neoptiltota asplenioides . v ¥
Noocaliforntea v
vdonthalia tloccosa v
Perrocelis middentor{lit V v .
Phvoeudrys laabelloe v

Pikea cabiforafoa v
Platythamnalon heteromorphon v

it e gt um v »
Poovilloaum v .
Plocamium coro lnean v
Pootenge ;
Polyvsiphomta beadre: : N v
P it [ I ¥ ¥ ¥
Yoorphivra I ' f v
Vivioaistioata bipinnata v . .
1 demdraotdes v v .
Ptitota tHlicina v .
Prttothamnfovopais Jetoliisea ) v

FERR



PLILLAR PGINT

Tide Ht,

+6'! +1 +3* -5m =1
Kbodephvta (cont,)
Kirrcochorton purpureum v
Rhodoglossum ralifornicum v
Khodomels larix N
Rhiodvmenla paluata - .
Scdpelis occtdentale v v '
smithora naladum :
Tittandella syaderac v
SpermAatophy o
Phivitrspadiy scoulerd N s .
Foste o maring '
Porttera spp. N v y
Hal{vhondria panicea : .
Halictonia permeilia ! ;
tUphlitaspongia pennata . y
Cnidarta
Hvdrosea spp, ‘ v g
Atievinaria up. v
Gheiia sp. '
Phialidlan sp. \
Anthozoa
Anthoplenra el cantins! 0 W
Seyphozon
Hallelystus auricula .
Platvhelminthes
Turbtellaria spp. v y . .
Nemortodg spp. s ; v . v
Amphaporus &ap.
cerehratulus sp.
Nevriit o Lo ¥ ‘ . .
TS S Y TIREN
Ampin e a
{havtoplicura gomrma ¥
vvanopiax denttens v v
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veolldadae spp.
Alviots ap.
Amphisca cotumblana
Arentdoris monterevensis
Harleefia naltiotiphila
Blootor eachricottd
Calvptraea tastiginra
Cosiehilopsis sp.

Codlltsoita digitalls v

Leoperta v
CLostrigatella .
Creplanba s

Homa topoms baculam

Loavang varfesata
fitioring sentalata v
Poowbrkana B

Mavparites pupllilus
Mitrella carinata

Mool lertia sp.

Notodoinea persant ¥
N. scutum N
tdostomla up.

Gonohiddella horesifs

1 ¢

eyela tonebralts
hadls canaltonlacn
yowmagrg.nata v
oo tamellosa

Turbonilia sp. .

Velatlna laevigata
Vermel s Compaclus

widd



PILLAR POINT
+b' +3° +n* - 5m -160n

Bivaivia ifcont.)

Adula alti. rniensis y v

Clinocazdium nuteallfi v

Hiatelia arctica v

Lavaea ¢ilsiula y

Lucinema tenuiscualpta v v
Macond tasuta . ’
Musculus pypmiaeus ¥ v v
Mya arenarla . v
Mysello tumida : . v ;
Mytilus calitornianus v v

M, {‘Lllil‘h’ ¥ v ¥

Panoped generass
t &

Ponfrelia conradi N
Protothaca staminea . v
Solen sicsrius . . ;
Tellina spp. v .
rarsennelia tantil oo , . v '
fresus capax ; v :
Zirtava nishryi
Anne d da
Ol achaeta spp. ; . ) .
Molvehacta
Aphraditidae wpp. ;
Arabellidae
Arabella iriceion
Arealeolidae
Branvehifcomaldare vincentd .
il Phidae
i it ba caplitata . . ;
At ap g wtas 3£ v y N
] ma - tnieatus v v

S Lenuuis

o fopter s b

St bae ot rus cosUaY u
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haota (cont.)
hrysapetal ldae
Paleanotus bellis

Clrratuiidae
Chaetoznne setosd
Cirratulus clrratus
Tharvx muleltilis

Dorvilieidae
Protodervillea gracilis

labhelliperidae
Phorusa pluamesa

Ol '\,’(‘z‘l’{d.u}
Glveera americana

Guniadidae

Glveinde armigera
G, opleta
sonfada bronae:

G. macalata

Hesilonidae
Gyptls brevipalpa
Hesionldas sp. A
Micropodarke dubla
Ophindromus pugettensis

tumbriner tdae
Lambrinerls latlata
L.oaonata

Maidanildae
Fuclvmene sp.

Nephlvidae
Nephilys caeca
N. vaccoldes
N. calitorniensis
N. ciltata

Neireidae
Nerois Srandid
N, pelagica
N, vexi.losa

Platynerets bicanaliculaza

+ 3

+0*
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Pl

PILLAR POINT

+6' +3'
Polychaeta {(cont.)
Cnuphidae
Onuphis elegans
0. iridescens
O, stigmatis
Upheliidae
Armandia brevis
(rbiniidae
Nalneris dendrirtica y

18]

N. uncinata
toplos sp.

Uwenn ! fdac
Myricohele cculata
Owenia fuslformis

faraonidae
Aricidea sp.

Pectinariidae
Pectinaria granulaca

Phyllodocldae
Eteone tonga
E. tuberculata
Fulalla bilineata
. quadrloculata v
E. sangulinga
k. virldis

thyvllodoce groenlandica
Y. maculata
P. muitiserata

Polynoidae

Halosvdna brevisetosa v
Harmothoe imbricata
H lunulata v

Sabellar® dae
Sabellaria cementarium .

Sabellldae
Chone ecaudata
Eudistvl{a vancouveri v
Fabricla cregonica v

‘ i (")

+Q0!
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FILLAR POINT

Polychaeta (cont.}
Sahelitdae (cont.)
Manayunkia aestuarine
Oriopsis minuta
Portamlilla myriops

Sabella media
Senlzobranchia insignis

Scaltlbre:gmidae
Scalibregma tnflatum

Serpulidae
Spirorbils nakamural
S. spirillum

stgatlonidae
Pholoe minuta

Splonidae
Malacoceros glutaeus
Polydora columbiana
P. limicvola
P. socialls
P. osp. A

Prionospio clrrifera
P. gteenstrupl
Pyvgosplo elegans

Splo fillicornis
splophanes bombyx

Svllidae
Brania brevipharvogea
Exogone gemmifera
E. lourel

Udontosvilis sp.
Plonosyllis uraga
Sphaerosyllis pirifera
Streptosvlilia latipalpa
Syllides lengocivrata
Sviits adamantes

S hyalina

S. pulcbira

5. srewartd

widh

+H' +3' +3
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PILLAR POINT

Paolychaeta (cent.)
Terebellidae
Thelepus crispus

Sipurculida
Phascolosoma agassiziti

Pycnogonida
Achelia chelata
A, gracilipes
A. nudiuscula

Halosoma compactum
H. virfidinrestinale

Nymphon pixellae

N. spinosissima
Phoxochilidium femoratum
Pycnogonum rickettsi

Crustacea
Ostracoda spp.

{lrripedia
Balanus carlosus
B. glandula
3. nubllis
B. rostratus alaskensis

Chthamalus dealli

Leptostraca
Nebalia pugettensis

Cumacea
Cumella vulgaris
Diae vlis sp.
Diastylopsils sp.
Lampr~~idae sp.
Lepte uma sp.

Janaldacea
Anatanais normani
Leptochelia dubla
Pancolus californiensls
Pseudotanais orulatus

407
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PILLAR POINT

+6' +3 +0!
Isopoda
Aega symmetrica
Cirolana harfordl v/ v
Cryptothir balani v
Dynamenella glabra v
D. sheareri v v Y
Edotea sublittoralis
Exosphaeroma amplicauda v vy v
E. media v % v
E. rhomburum % %
Gnorimosphaeroma cregonense v v Y
Ilaniropsis analoga v
1. kincaidi Y v
Idotea aculeata v
I. fewkesi v
1. montereyensis v v
I. rufescens v
I. wosnesenskil] y v v
Jaeropsis dubia v
J. 8etosa v
Limnoria algarum v v
Munna chromatocephala " v
M. stephenseni v v
M. ubigquita v
Munnagonium waldronense
Paranthura elegans
Synidotea bicuspida Y
S. pettiboneae v
Amphipoda

Accecomoera vagor Y
Alleorchestes angustus v
Ampelis 1 agasslzli
A hancuckdl
Amplthoe humeralis
A. mea v
A. simulans v v
Anisogammarus pugettensis v
Aoroldes columbia=e v
Atylus levidensis v
A. tridens %

408
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PILLAR POINT

+6' +3' SRV -5m
Amphipoda (cont.)

Callioplella pratti 4 v
Calliopius sp. A v
Caprella incisa v
C. irregularis v
C. laeviuscula v ¥
C. natalensis v
C. pustulata v
Caprella verrucosa v
Cercops compactus Y v
Corophium brevis v v
Deutella californica v
Ericthonius brasiliensis v
Gammaropsis thompsoni v
Hyale anceps , v
H. frequens 4 v
Ischyrocerus anguipes v v v
Ischyroceridae sp. 2 /
Jassa falcata / v v
Megalurcpus lnngimerus v
Melita californica v
M. desdichada v
Monoculodes zernovi
Najna consilforum v v
Oligochinus lighti v
Orchomene sp, A v
0. sp. B Y
Parallorchestes ochotensis v
Paraphoxus cognatus/simulans
P. nautilus v
F. spinusus v
F. variatus
Parapleustes pugettensis v v
P. nautilus v
Photis sp. A v '
P. bifurcata
Photis brevipes v
Pleusymetes sp. A.
Pontogenela ivanovi vV
P. rosatrata v v
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PILLAR POINT

Amphipoda (cont.)

Protomedeia rn. A
Synchelidium rectipalmum
S. shoemakeri

Tritella pilimana
Westwoodilla caecula

Decapoda
Callianassidae sp.
Cancer gracilis

C. oregonensis

Crangon munitella

Cryptolithodes sitchensis
Hemigrapsus nudus

Qedignathus inermis

Pagurus granosimanus
P. h. hirsutiusculus

Pandalus montagui tridens

Pinnotheridae -p.
Pugettia graci.ls
Telmessus cheiragonus

Insecta
Colenpteran larvae
Dipteran larvae

Phoronida
Proronis 1iimal

Bryozoa spp.
Crisia sp.
Filicrisia sp.
Flustrella sp.
Heteropora magna
Hippothoa sp.
Membranipora memhranacea
Microporelia sp.

Echinuodermata
Ophiltiuroldea spp.

Astercidea
Leptasterias hexactis

410
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PILLAR POINT
+6'

Echinodetrmata (cont.)

Holothurolidea
Eupentacta quinqueseuita

Leptosynapta clarki

Chordata - Ascidiacea spp.

+3'

+0°'

~5m

-10m



Table 3. North Beach Cobtble (cobble over sand). Complete list of all benthic
organisms collected from spring 1976 through spring 1977. For subtidal
see North Beach Sand, Table 8. Checks indicate tide heights where
organism was found.

+6' +3° +0’
Chlorophvta 6 ’ 0
Cladophora sp. v v
Cnteromorpha inftestinulis v
E. linza v v
Monostroma fuscum v
Rhizoclonium sp. v
Spongomorpha coalita v v
5. splnescens ' v
Ulva spp. v Y
Bacilliariophyta
Pennales spp. v
Phaeophyta
Alaria spp. v 4
Analipus Japonicus v
Desmarestia aculeata v v
Ectocarpus sp. v
Fucus distichus v
Hedopayllum sessile v
Laminaria saccharina v
Leathesia difformis v
Nereocystis luetkeana v
Petalonia fascia v v
Phaeostroohion irregulare Y v
Ralfsiaceae spp. v
Scytosiphon lomentaria v
Sphacelaria norrissit v
S. racewosa v
Rhodophyta
Antithamnion defectum v
A. dendroideum v
Antithamnionella glandulifera v
A. pacifica 4
Bossiella plumosa v v
Calliarthron tuberculosum Y
Ceramium pacificum v
Choreocolax polysiphoniae v v
Cryptosiphonia woodii v
Crytonemia sp. v
Dilsea californica v
Gigartinaceae spp. ¥ v
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NORTH BEACH COBBLE

Herposiphonia grandis

H. plumula
Hollenbergia nigricans
H. sublata

Hvmenena flabelligera

lridaea cordata
I. heterocarpa

Lauren:ia spertatllis
Lomentaria ballevana
Membranoptera weekslae
Microcladia borealls
Odonthalia floccosa

Petrocelis middendorfii
Pikea californica
Platythamnion villosum
Plecvnosporium sp.
Plocamium coccineum

Polyneura latissima

Polysiphonia hendryl

P. pacifica

P. paniculata

Porphyra app.
Pterochondria woodil
Ptercasiphonia bipinnata
P. dendroidea

Rhodomela larix
Rhodoptilum plumosum
Scagelia occidentale

Spermatophyta

Phyllospadix scouleri

Cnidaria
Hydrczoa

app.

Anthozoa

Anthcpleura elegantisaima

Platyhelminthes

Turbellaria spp.

Nemertea

8pp.
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NORTH BEACH CORRLE

Nematoda
Spp.
Mpllusca
Amphineura

Cyanoplax dentiens
Katharina tunicata
Lepidozona mertensil
Mopalia lignosa

M. muscosa

Gastropoda

Alvinia sp.
Amphissa columbiana

Archidoris montereyensis

Collisella digitalis
C. pelta

C. strigatella
Lacuna variegata
Littorina scutulata
L. sitkana
Margarites pupillus
Notocacmaea fenestrats
N. persona

N. scutum

Oncnidella borealisa
Searlesia dira
Thals emarginata

T. lamellosa

Bivalvia

Adula californilensis
Crenella decussata
Macoma 8ap.

Musculus pygmaeus
Mya arenaria
Mysella tumida
Mytilus c¢dulis

Protothaca staminea
Solen sicarius
Transennella tantilla
Venerupis japonica

Oligochaet.

Spp-
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NORTH BEACH COBBLE

Polychaeta
Areniceclidae
Abarenicola sp. (juv)

Capitellidae
Capi{tella capitata
Decamastus gracilis
Mediomastus sp.
Notomastus tenuis

Cirratulidae

Cirratulus cirratus
Tharyx multifilis

Dorvilleidae
Protodorviliea gracilis

Eunicidae
Eunice valens

Glyceridae
Hemipodus borealis

Lumb:iner idae
Lumbrinerils inflata

Nephtyidae
Nephtys caeca
Nereidae

Nereis vexillosa
Platynereis bicanaliculata

Onuphidae

Onuphis stigmatis
Opheliidae

Armandia trevis

Ophelia limacina

Orhinildaa
€roloplos app.

Paraonidae
Pa:aonelia platybranchia

+6' +3!

Y v
'l‘

¥

'/

v v

v v

Y
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NORTH BEACH COBBLE
+6|
Phyllodocidae
Eteone longa
Eulalia quadrioculata
E. sangulnea

Hesionura coineaui diffictilis
Phyllodoce maculaca

Pisionidae
Pisione sp. v

Polynoidae
Halosydna brevisetosa
Harmothoe imbricata

Sabellidae

Fabricia oregonica
Schizobranchia insignis

Spionidae
Malacocerus glutaeus
Polydora columbiana
P. proboscidea
P. sp. A

Frionospio steenstrupi
Pygospio elegans

Spio cirrifera

S. filicornis
Spiophanes bombyx

Syllidae
Exogone gemmifera
E. lourei
Syllis adamantea v
S. hyalina

Terebellidae

Eupolymnia heterobranchia

Crustacea
Ostracoda

8pp.
Cirripedia
Balanus cariosus v

B. glandula v

Chthamalus dalli v
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NORTH BEACH COBBLE

+6' +3° +0!
Mysidacea
Archaenmysis grebnitzkiil v
Cumacea
Cumella vulgaris v
Lampropidae spp. v
Tanaidacea
Anatanais normani i
Leptochelia dubia v
Pancolusg californiensis v Y
Isopoda
Dynamenella shearerdl v Y
Exosphaeroma arpiicauda v v v
E. media v v Y
E. onctoncum v
Gnorimogphaeroma oregonense v v v
Idotea aculeata '
[. montereyenais 4
1. resecata ¥
I. wosnesenskii v ¥
Jac.-opsis lobata /
Munna chromatocephala Y
M. stephenseni "
Amphipoda
Accedomoera sp. Y
Ampithoe simulans v
Anonyx sp. B v
Atvlus tridens v
Calliopiella pratti " Y
Caprella incisa v
Corophium brevis v
Echautoriue washingtonianus v
Guernea sp. A Y
Hyale frequens v
Ischyrocerus anguipes v
Megaluropus longimerus v
Melita californica v
Oligochinus lighti v
Orchestia sp. /
Parallorchestes ochotensis v
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NORTH BEACH CUGBBLE

+6' +3' +0'
Paramoera mohri Y Y
Paraphoxus spinosus v v
Parapleustes pugettensis v
Photis brevipes /
Pontogeneia c¢f. ivanovi v
P. ap. D ¢
Synchelidium shoemakeri v
Decapoda
Cancer gracllis %
C. oregunensis Y
Crangon munitella v
C. nigricauda v
Hemigrapsus nudus (
H. oregonensis v
Pagurus granosimanus {
P. hirsutiusculus v 7
Pugettia gracilis v
Insecta :
Dipteran larvae v v
Bryozoa
Spp - v v
Enchinodermata
Holothuroidea
Eupentacta quinquesemita v

418



Table

£

tidal).

was found.

Chlorophyta

Blidingia wminima
Cladophora sp.
Derbesia marina
Enteromorpha flexusoa
E. intestinalis

E. linza

Halicystis ovalis
Monostroma sp.
Rhiioclonium sp.

Spongomorpha coalita
5. spinescens
Ulothrix sp.

Ulva spp.

Urospora sp.

Bacillariophyta

Pennales spp.

FPhaeophyta

Alaria spp.

Analipus japonicus
Desrarestia aculeata
D. ligu.ata

D. viridis

Ectocarpus simulane

Fucus distichua
Hedophyllum sessaile

laminaria groenlandica

L. saccharina
L. setchellid

Nereocystis luetkeana
Petalonla fascia
Ralfsia pacifica

Sphacelaria racemosa
S. asubfusca

Stictyosiphon to:iilis
Syriangoderma abyssicola

Rhodophyta

Acrochaetium sp.
Ahnfeltia plicata

Antichamalon defectum

A. dendroideum

4. Morsge Creek (cobble cver sand-gravel intertidal; gravel-cobble sub-
Complete list of all benthic organisms collected from spring
1976 through winter 1978,

Checks indicate tide heights where organism

+6" +3'
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MORSE CREEK

Rhiodophyta (cont.)

Bangia fuscopurpu eum
Bossiella plumosa
Botrycglossum farlowianum

Callithamnion pikeanum
Callophyllis flabellularta

Ceramium pacificum
Choreocolax polysiphoniae
Corallina vancouveriensis
Cryptosiphonia woodii

Jelesseria decipiens
Endocladia muricata
Erythrotrichia parksit

Gigartina papillata complex
Gonimophyllum skottsbergii
Cracilaria verrucosa

Gymnogongrus leptophyllis

Halosaccion glaudiforme
Halymenia coccinea
Hildenbrandia sp.
Hymenena sp.

lridaea cordata
I. heterocarpa

Leptofauchea pacifica
Membranoptera sp.
Microcladia borealls
Odonthalia floccosa
0. washingtoniensis

Petrocelis middeadorfii
Peyssonelia pacifica
Platythamnion heteromorphum
Pleonoaporiums sp.

Plocamium coccineum
Polyneura latissima
Polysiphonia hendryi

P. pacifica

Porphyra miniata

Prionitis lyallifg
Pterosiphonia bipinnata
P. dendroidea
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MORSE CREEK

+6'
Rhodophyta (cont.)
Ptilota filicina
P. pectinata

Rhodochorton purpureum
Rhodomela larix

Rhodymenia californica
R. pacifica
K. palmata
R. pertusa

Sarcodiotheca furcata
Scagelia occidentale

Porifera spp.
Halichondria panicea
Haliclona permollis
Ophlitaspongia pennata

Cnidaria
Hydrozoa spp.
Tubularia sp.

Anthozoa
Anthopleura elegantissima
Halcampa sp.
Tealia sp.

Platvyhelminthes
Turbellaria spp.

Nemertea s,p. v
Emplectonems gracile

Nematoda spp. v

Mallusca
Amphineura
Cyanoplax dentiens
Katharina tunicata
Mopalia sp. B
Tonicella lineata
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MORSE CREEK

+6'

Polychaeta (cont.)

Goniadidae
Glycinde picta

Hesionidae
Micropodarke dubia
Ophiodromus pugettensis

Lumbrineridae
Lumbrineris {nflata

Magelonidae
Magelona pitelkadi

Maldanidae
Axiothella rubreocincta
Euclymene sp.
Nicomache personata
N. lubricalis

Nephtvidae
Nenhtys ca.ca
N. caiifcermiensis

Nere!dae
Micronereis nanaimoensis
Nerels pelagica
N. vexillosa 4

Platynereis bicanualiculata

Opheliidae
Armandia brevis

Orbiniidae
Scoloplos sp.

Oweni  dae
Owenla fusiformis

Paraonidae
Aricidea sp.
Paraonella platybranchia

Pectinariidae
Pectinarla granulata

Phyllodocidae
Eteone longa
E. tuberculata

+3°

Tide MHrt.
+0°
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MORSE CREEK

Tide Ht.
+6' +3! +0' ~5m

Gastropoda

Acmea mitra {

Acolididae sp. v :

Alvinia sp. A ﬁ

Amphissa columbiana v ¥

Archidoris monterevensis / v

Barleeia haliotiphila v

Calliostoma ligatum v

Calyptraea fastigiata

Colllsella digitalis Y

C. ochracea '

C. pelta v v

C. strigatella v Y

Crepidula sp. v

Lacuna variegata 4 v v v

Lirularia lirulata ) v

Litrorina scutulata ( ﬂ

L. sitkana 4 v ¥

Margavites pupillus v v

Nassarius mendicus v /

Natica clausa , )

Notoacmea fenestrata , v v

N. persona 4 i {

N. scutuvam 4 ”1

Ocenebra lurida v v

Onchidella borealis v v

Searlesia dira _ Y

Thals emarginata v v

T. lamellosa ¢ v

Trichotropis cancellata %
Bivalvia »

Adula californiensis 4 v

Clinocardium nuttallii v 4

Crenella decussata

Cryptomya californica /

Hiatella arctica 4 4

Humilaria kennerleyi

Lucinoma tenuisculpta , v

Lyonsia californica v ’

Macoma inquinata 4 f

M. nasuta v

M. secta

4272



Bivalvia (Cont.)

Modiolus rectus
Musculus <discors

M. pygmaeus

Mya arenaria

Mysella tumida
Mytilus californianus
M. edulis

Protothaca staminea

Tellina nuculoldes
Transennella tantilla
Tresus capax

Annelida
Oligochaeta spp.

Polychaeta
Ampharetidae
Ampharete arctica
Asabellides littoralls

Arenicolidae
Abarenicola pacifica

Branchiomaldane vincenti

Capitellidae
Capltella capitata
Mediowastus sp.
Notomastus tenuis

Chrysopetalidae
Paleonotus belllis

Cirratulidae
Chaetozone setosa
Cirratulus cirratus
Tharyx multifilis

Dorvilleidae
Protodorvillea gracilis

Flabelligeridae
Pherusa plumosa

Glyceridae
Glycera americana
Hemipodus horealis

MORSE CREEK
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MORSE CREEK
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Phyllodocidae (cont.)

Eulalia quadrioculata

E. sanguinea

E. viridis 4
Heslonura colneaul difficilis

Phyllodoce maculata
P. madeirensis

Polynoidae
Harmothoe imbricata

Sabellariidae
Idanthyrsus armatus
Sabellaria cementarium

Sabellidae
Chone ecaudata
Fabricia oregonica v
Jasminelra sp.
Manayunkia aestuarine
Schizobranchia insignis
Sabella sp.
Sabellastarte sp.

Scalibregmidae
Scalibregma inflatum

Serpulidae
Spirorbis moerchi
¢, nakamurai
S. spirillum

Sigalionidae
Pholoe minuta

Sphaerodoridae
Sphaerodorum papillifera

Spionidae
Malacoceros glutaeus v
Polydora armata
P. columbiana v v

commensalisy

P. proboscidea v

P. socialis

P. spongicola

P. sp. A v

Pr

P.

s~

ionosplo cirrifera
steenstrupi v

425

Tide Ht.
+5!

<
~

-~ =

LN S W

-

q'\

- 5m

~10m



MORSE CREEK

+6'
Spionidae (cont.)
Fygosplo elegans
Scolelepis sp. C
S. squamata
Spio filicornis
Spiophanes bombyx

Syllidae
Autolytus sp.
Exogone gemmifera

E. lourei

Eusyllis sp.
Spaerosyllis pirifera
Syllils adamantea

S. heterochaeta

S. longocirrata

Trypanosyllis gemmipara

Terebellidae spp.

Archiannelida
Polygordidae
Polygordiius sp.

Saccocirridae
Saccocirrus sp.

Hirudinea sp.

Sipuncula
Golfingia vulgaris
Phascolosoma agassizi{

Pycnogonida
Halosoma compactum
H. viridintestinales

Nymphon grossipes
Phoxichilidfum femoratum

Crustacea
Ostracoda spyp.

Cirripedia
Balanus cariosus /
B. glandula 4
B. nubilis

Chthamalus dalli v
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MORSE CREEK

Tide Ht.
+6' +3! +0' -5m
Crustacea f{cont.)
Leptostraca
Nebalia pugetcensis Y v
Cumacea
Cumella vulgaris v v v
Diastylis sp. 4
Lampropidae spp. v
Leptocuma sp.
Tanaidacea
Anatanais normani Y v
Leptochelia dubia v v v N
Pancolus californiensis v
Isopoda
Cacclaniropsis psammophila 4
Dynamernella shearer{ v
Exosphaeroma amplicauda v
E. media v v v
E. rhomburum v
Gnorimosphaeroma oregonense v v v
laniropsis analoga v
I. kincaidi v v
I. magnocula
Idotea aculeata v
I. montereyensis Y
I. achmitel v v
I. wosnesenskil ' v
Jaeropsis dublia
J. lobata v
Limnorid algarum Y v
Munna chromatocephala v
M. stephensenli ¢
Paranthura elegans v
Amphipoda
Accedomoera vagor v
A, gp. C Y/
Allorchestes angustus v v v
Ampeliaca cristata
A. pugetica v
Ampithoe lacertosa v
A, mea Y
A. simulans " v
Anonyx laticoxae
Aoroides columblae Y v Y
Atylus levidensais v
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MORSE CREEK

Amphipoda {cont.)
Caprella laeviuscula

C. mendax
C. natalensis
C. striata

Cevcops compactus
Corophium brevis
C. crassicorne

Ecohaustorius washingtonianus

Gammaropsis thompsoni
Guernea sp. A
Hyale frequens
Ischyrocerus sp. 2
1. ongulpes

Jassa falcata
Kermysthecus oclosa
Maera simile
Melita californica
M. dentata

M, desdlchada

Najna consiliorum

Orchestia sp.

Crchestoldea pugettensis
Parallorchestes ochotensis
Paramoera columbiana

P. "pugetica” n. sp.

P. serrata

Paraphoxus cognatus

P. spinosus / obtusidens
P. spinosus Type B

Parapleustes pugeitensis
Photle brevipes
£, sp. D

Pleusirus secorrus
Pontogeneia cf. 1ivanovi

Stenothoides beringiensis
Synchelidium rectipalmum
Westwoodiila caecula

Decapoda
Calliunassidae sp. (juv.)
Cancer maglater
C. ovegonensis
C. productus

+6' +3°
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MORSE CREEK

+67

Decapoda (cont.)
Crangon dalli
C. munitella
Zryptolithodes sp. (juv.)
Discorsopagurus schmited
Eulaius sp. (Juv.)
Hemigruapsus nudus
H. oregonensis
Heptacarpus sp. (Juv.)

Hippolyte clar i

Oedignathus inermis
Pagurus h. hirsut’usculus
P. beringanus

Pinnixa fabe

Pugettia gracilis
P. productus

Telwmessus cheiragonus
Upogebia pugettensis

Insecta
Dipteran larvae ¥

Phoronida
Phoronopsis harmer|

Bryoczoa spp.
Flustrella sp.
Hippothoa hyalina
Membranipora sp.

Echinodermata
Ophiuroidea
Amphipholis squarata

Holothuroidea
Cucumaris sp.
Eupentacta pseudoquinguesemita

Leptosynapta clarki
Mopalia Intermedia
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Table 5. Beckett Point (protected sand-gravel intertidal; sand subtidal).

Complete list of all benthic organisms collected (rom spring 1976 through

winter 1978. Checks Indicate tide helights where organism was found.

Chleorophyta
Enteromorpha
crmpressa
E. intestinalis
E. linza

Ulva taeniata
Urospora spp-.

Bacillariophyta
Pennales spp.

Phaeophyta
Feidmania

app.

Rhodophyta
Ceraminm
nibrum
C. pacificum

Polysiphonia pacifica
Folysiphonia paniculata

Porpnyra ap.

Spermatophyta
Zostera marina
Cnidaria
Anthozos
Actinaria spp.
Platyhelminthes
Turbellaria spp

Nemertea
8PP
Nematoda
Bpp.
Mollusca
Gastropoda
Aeoiididae
sp. (Juv.)
Aglaja
diomedin
Alvinia spp.

Amphissa
columbiana

Barleelia
haliotiphila

Cerithiopeis sp.
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BECKETT PQINT

Collisella

acrachen
C. pelta
C. strigatella
Crepidula adunca
Creplpetella lingulata

Cylichna sp.

Fartulum occidentale
Haminoea vesicula

Lacuna variegata
Lirularia lirulata
Littorina scutulata
L. sitkana

Margarites pupillus
Mitrella carinata
M. tuberosa
Nassarius mendicus
Natica clausa
Notoacmea pereona
N. scutum

Ocenebra lurida
Odostomia sp.

Polinices lewisii
Solariella obscura
Thais spp.
Turbonilla sp.

Bivalvia

Acila castrensis
Adula californiensis

Clinocardium nuttallii
Crenella decussata
Cryptomya californica

Hiatella arctica
Lucinoma tenuisculpta
Lyonsia californica
Macoma inquinata

M. nasuta

M. Becta

Modiolus sp.
Musculus pygmaeus

Mya arenaria

Myanella tumida
Mytilus edulis
Nucula tenuis
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BECKETT POINT

Panope generoca
Pododesmus cepio
Protothaca staminea
Psephidia lordi
Saxidomus giganteus
Tellina carpenterd
T. modesta

Transennella tantilla
Tresus capax
T. nuttallii

Annelida
Oligochaeta

spp.

Polychaeta

Ampharetidae
Amphrete
arctica

Arenlcolidae
sp. (Juv.)

Capitellidae
Capitella

capitata
Mediomastus sp.

Notomastus lineaius
N. tenuis

Chaetopteridae
Mesochaetopterus taylori
Fhyllochaetopterus prolifica
Splochaetopterus costarum

Chrysopetalidae
Paleonotus bellis

Cirratulidae
Chaetozone setosus
Cirratulus cirratus
Tharyx multifilis
Dorvilleidae
Dovillea annulata
D. rudolphi
Protodorvillea gracilis

Eunicoidea
8p.

Glyceridae
Glycera americana
G. capitata
G. tasselata
Hemipodus borealis
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BECKETT POINT
+6° +3! +0!

Goniadidae
Glycinde armigera ¥
G. picta v

Hesionidae
Gyptis brevipalpa v
Hesionid sp. A ¥ v
Micropodarke dubia v Y
Ophiodromus pugettensis Y v
Lumbrineridae
Lumbrineris zonata
Magelonidae
Magelona laponica Y
M. pitelkat

Maldanidae
Axiothella rubrocincta v
Euclymene delineata
Maldane glebifex /
Nichomache lumbricalis
N. personata

Nephytidae
Nephtvs californiensis
N. caeca v
N. caecoldes /
N. ferringinea

Nereidae
Nereis pelagica
N. procera
N. vexillosa v
Platynereis bicamaliculata / " Y

-,

Onuphidac
Diopatra ornata v
Onuphis stigmatus v

Ophelildae
Armandia brevis
Ochelia limacina

NN

Orbiniidae
Scoloplos ap. "

Uweniidac
Owenia fusiformis v v v

Paranocidae
Articidia sp.

Pectineriidae
Pectiraria granulate v



BECKETT POINT

Phvllodocidae
Eteone longa
E. tuberculata
Eulalia quadrioculata
E. sanguinea
E. viridis

Hesionura coineaui difficilis
Phyllodoce castanea

P. groenlandica

P. maculata

P. gp. A

Pilargidae
Pilargis berklevae
Sigambra tentaculata

Pisionidae
Pi{sione sp.
Arctonoe vittata
Harmothoe imbricata
H. lunulata
Lepidasthenia berkieyae
Tenonia kitsapensis
Sabellidae
Chone ecaudata

Sabella wedia
Sarpulidae

Spirobis nakamurai
Sigalonidae

Pholoe minuta

Splonidae
Malacocerus glutaeus
Polydera caulleryl
P. columbiana

P. limicola

P, proboscidea

P. pygidialis

P. quadrilobata

P. socialls

P. sp. A

Prionospio cilrriiera

P. steenstrupi

Pygoaplo elegans
Scolelepis sp.
Splo filicornis
Spiophanes berkeyorum
S. bombyx

Svllidae
Branis brevipharyngia
Exogone geremifera
E. lourel
Sphaeronsyllis brandhorsti
S. pirifera

A ¥



BECKETT POINT

Terebellidae
Polycirrus sp. A

Archiannelida
Polygordius sp.
Protodrilidae sp.

Sipuncula
Goltingia vulgaris
G. pugettensis
Crustacea
Leptostraca
Nebalia pugettensis
Ostracoda
spp.
Cirripedia
Balanus glandula

Cumacea
Cumella vulgaris
Diastvlis sp.
Diastvlopsis sp.
Eudorella sp.
Lampropidae sp.
Leptocuma sp.

Tanaldacea
Leptochelia dubia

Isopoda
Cirolana vancouveriensis
Dynamenella sheareri
Exosphaeroma ampl{cauda
E. media
Gnorimosphaeroma oregonense
Taniropsis kincaidi
Idotea resecata

Limnoria algarum
Munna ubiquata
Paranthura elegans

Mysidacea
Archaeomysis grebnitzkii
Amnhipoda
Allorchestes augustus
Ampelisca agassizi
A. pugetica

Ampithoe lacertosa
Anisogammarus confervicolus
Aoroides columbiae
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BECKETT POINT

Amphipoda
Byblis serrata
Caprella laeviscula

Corophium ascherusicum
C. crassicorne
Dulichia sp. A
Gammaropsis thompsoni

Guernea sp. A
Hippowmedon sp. B
Ischyrocerus aagulpes
Metacaprella kennerlyl
Melita dentata

M. desdichada

Or. omene sp. A

Orchestoidea pugettensis
Yachynus
cf. barnardi

Paramoera "'seriata’ n. sp.
Paraphoxus sp. A
P. ap. C
P. splnosus
Photis bievipes
Pleuslrus secorrus
Podoceropsis
inaequis¢vlis
Puntogeneia
cf. rostrata
Protomedeia sp. A

Synchelidium reccipalmunm
S. shoemakeri

Tritella pilimana

Westwoodilla caecula
Decapoda

Callianassidae sp. (Juv.)

Cancer gracllis

C. magister

C. oregonensis

C. productus

Crangon nigracsauda

Hemigrapsus nudus
H. oregonensis
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BECKETT PQINT

Hippolytidae
sp.
Labidochirus gplendescens

Oregonia gracilis
Pagurus beringanus
P, h. hirsutiusculus

Pinnixa lictoralis

P. occidentalis
Pugettia graci{lis
Telmessus chediragonus
Upogebla pugettensis

Tousecta
Dipterasr larvac

Phorenida
Phoronopals harmeri
Phor nis ijimal

Ectitnodermata
Echinoldea
Dendraster excentricus

Holothuroidea

Leptoaynapta clarki
Molpadia intermedia

Ophiuroides
Amphipholis squamata

A37
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Table 6.

Genus Species

Chlorophyta
Chaetomorpha californica
Bacillariophyta
Pennales spp.
Phaeophyta
Alaria sapp.
Costaria costata
Desmarestia aculeata
D. ligulata var. ligulata

Ectocarpaceae

Feldmania spp.
Girffordia ovata

Haplogloia andersonii

Hedophyllum seasile
Laminaria spp.

Ralfsia pacifica

Stictyosiphon tortilis
Syringoderma abyssicola

Rhodophyta
Acrochaetium app.

Antithamnion defectum

Botryocladia pseudodichotoma

Callithamnion/Pleoncsporium

Choreocolan polysiphoniae

438
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Dungeness Spit

+6° +3!
Cruoriopsis aestuaril
Cryptonemia boreallis
C. ovalifolia

Euthora fruriculosa

Gigartinaceae spp.
Goniotrichum alsidii

Gracilaria spp.
Gymnogongrua leptophyllus

Halymenia spp.
Hollenbergia subulata
Iridaea spp.
Leptofauchea pacifica
Membranoptera app.
Odonthalia sap.
Peyssonelia pacifica

Phycodrys isabelliae

Platythamnion pectiatum
P. villosum

Polysiphonia hendryi
P. pacifica

Porpbyra spp.

Pterasiphonia cdendroides
P. gracilis

Ptilota filicina
Rhodoptilum plumosum
Rhodymenia app.
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Dungeness $Spit

Tide Ht.
+6' +3° +Q! ~5m
Scagelia occidentale v
Stenogramme iaterrupta

Thuretellopsis peggiana

Cnidaria
Hydrozoa
Coryne tubulosa
Hydroidea app.
Tubularia sp.

Anthozoa

Halcampa sp.

Platyhelminthes

Turbellaria spp. v 4 v

Nemertea spp. 4 v 4 Y

Nematoda spp. 4 v

Molluaca
Amphipeura
Cryptobranchia concentrica
Leptochiton internexus
Gastropoda

Aeolididae app.
Amphissa columbiana 4 4

-



Dungeness Spit
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Calliostoma ligatum v
Calyptraea fastigata Y/
Lacuna varlegata vy v
Margarites pupillus v
Mitrella tuberosa v
Natica clausa
Thais canaliculata /
Trichotropis cancellata

Bivalvia
Clinocardium nuttallii v Y
Crenella decussata v v
Humilaria kennerleyi
Macoma sp.
Modiolus sp.
Mya arenarila
Mysella tumida Yy
Protothaca staminea
P. tenerrima
Tellina sp.
Transeruwils tantiila Y
Tresus capsax

Annelida
Oligochaeta spp. v v v v
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Dungeness Spit

+6'

Polychaeta

Acrucirridae sepp.
srenicclidae spp. v
Capitellidae

Captceila capitata

Mediomastus cp.

Notomastus lineatus

N. tenuls

Cirratulidae
Chaetozona setosa
Cauleriella sp.
Cirratulus cirratus

Tharyx multifilis
Dorvilieidae

Protodorvillea gracilis

Goniadidae
Glvcinde picta

Hesionidse
Gyptis brevipnlpa

Micropodarke dubia

Maldsnidae
Axicthella rubrocincra

uclymene sp.

Nephtyidae
Nephtye ca=ca
N. ciliata
N. ferruginea

Nereidae
Nereis sp.
Platynereis bicanaliculata

Opheliidae
Armandia brevis

Traviela forbesii
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Dungeness Spit
Tide Ht.
+5° +3! +(!
Orbiniidae

Scoloplos sp.

Oweniidae

Owenia fusiformis

Parazonidae
Psraonella platybranchia
Phyllodocidae

Eteone longa
Eulalia sanguinea

Polynoidae
Harmothoe imbricata

Sabellidae
Chone sp.
Sabella media

Scalibregmidae
Scalibregma inflatum

Serpulidae
Spirorbis sp.

Sigalionidae
Pholoe minuta

Spionidae

Malacoceros glutaeus vV

Polydora quadrilobata
P. nocialis

-



Dungeness Spit

Prionospio cirrifera
P. steenstrupi

Spio filicornis

Spiophanes bombyx

Syllidae
Eusyllis sp.

Exogone gemmifera
E. lourel

Sphaerosyllis pirrifera

Syllis heterochaeta
5. longocirrata

Terebellidae
Polycirrus sp. A
P. sp. B

Archiannelida
Polygordiidae
Polygordius sp.

Sipuncula
Phascolosoma agassizii

Crustacea
Cirripedia
Balanus rostratus alaskensis

Cumaces
Diastylis sp.
Lampropidaa
Leptocuma sp.
Leptostylis sp.
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Dungeness Spit

Tide Ht.

+6° +3' +0!

Leptostraca
Nebalis pugettensls

Mysidacea
Archaeomysis grebnitzkii v vV

Tanaidacea
Leptochelia dubia

Isopoda
Exosphaeroma amplicauda
E. rhomburum

Gnorimosphaeroma oregonense

Idotea ap. (juv.)

Amphipoda

Accedomoera vagor

Ampelisca cristata

A. macrocephala

Anoryx laticoxae

Aoroides columbicze

Atylus levidensia

Caprella laeviuscula

Corophium crassicorne

Echaustorius washingtonianus

Guernea rp. A.

Ischyrocerus anguipes

Melita californica

M. dentata

M. desdichada

Orchomene sp. A.

Orchestcoidea pugettensis Y v
Paramoera serrata n. ap. 4 v
Paraphoxus spp.

Paraphoxus spinosus v
Parapleustes sp.

Photis sp.

Synchelidium shoemskeri

Tiron biocellata
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Decapoda
Callianassidae (juv.)
Hemigrapsus oregonengis
Hippolytidae spp. (juv.)

Paguridae spp. (juv.)
Pinnotheridae spp. (juv.)
Pugettia gracilis

Phoronida
Phoronopseis harmeri

Bryozoa spp.
Membranipora sp.

Echinodermata
Ophiuroidea aspp.

Holothuroidea
Eupentacts sp. (juv.)
Leptosynapta clarki

Chordata - Ascidacea
Cnemidocarpa finmarkiensis

Dungeness Spit

+6"

446

+3!

Tide Ht.

+Q-

-5m



Table /. Twin Rivers (exposed gravel-sand). Complete list of all benthic

organisms collected spring 197v through spring 1977.

tide heights where organism was found.

+h° 1!
Chlorophyta B

Erteromorpha linza
Ulva spp.
Bacillarfophyta
Fennales spp.
Phaeophyta
Desmarestia viridis
Ral{sia sp.
Syringoderma abyssicela
Rhodophvta
Acrochaetium sp.
Antithamnion dendroideum
Ceramium vashingtoniense
Gracilavia verrucusa
Gracilaria sjoestedrit
Gymmogongrus leptephyllus
Hollenbergia subulata
Iridaea sp.
Neoptilota aspleniodes
Platythamnion reversum
Platythmanion pectinatum
Platythamnion villosam
Pleonosporium sp.
Pclysiphonia hendryi
Polysiphonia pacifica
Polysiphonia paniculata
Porphyra sp.
Pterosirhonia bipinnata
P. dendroidea
Ptileta filicina
Rhodymenia palmata
Sarcodiotheca furcata
Scagelia cvccidentale
Stenogramme ‘nterrupta
Cnidaria
Hydrozea
spp.
Scyphozoa
Haliclystus auricula
Anthozoa
Halcampa decemtentaculata
Platyhelminthes
Turbeilaria
spp.
Nemertes
spp.
Amphiporus sp.
Nematoda
8PP

Checks indicate
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TWIN RIVERS

+6"'

Mollusca
Gastropoda
Aglaja diomedea
Calyptraea fastigiata
Crepidula perforans
Lacuna variegata
Lirularia lirulata
Margar:ities pupillus
Thais canaliculata
Thals lamellosa
Bivalvia
Clinocardium sp.
Crenella decussata
Lucinoma tenuisculpta
Macoma spp.
Mrdiolus sap
Musculus s»
Mya sp.
Mvsella tumida
Protothaca staminean
Psephidia lordi
Tellira sp.
Transennella tantilla
Annelida
0ligochaets
Spp.
Polychaeta
Arenicolidae
Abare. :ola sp. (juv.)
Amphare(idae
Ampharete arcuica
Capitellidae
Barantolla americana
Capitella capitata
Med{omastus spp.
Notomastus tenuls
Cirratulidae
Chaetozone setovsa
Tharyx multifilis
Glyceridae
Glycera sp.
Hemipodus borealis
Coniadidae
Glvcinde picta
Gonlada sp. (Juv.)
Heslunidae
Gyptis hrevipalpa
Mi~ropodarke dubia
Lumbrineridae
Lumbrineris lutd
L. zonata



TWIN RIVERS

Crustacea

Ostracada
Spp.
Cirripedia
Balanus ap
Cumacea
Cumella sp.
Diastylis sp.
Diastylopsis sp.
Leptovuma sp.
Tanaidacea
Leptochelia dubia
[sopoda
Edotea sublittoralis
Cnorimosphacrona oregonense
Idotea sp.
Svnidotea bicuspida
S. pettiboneae
Amphipoda
Capreilidea
Caprelta gracilior
Tritella pilimana
Cammar ldea
Accedomoera vagor
Ampelisca agassizi
A, macrocephala
A. pugetica
Anonyx laticoxae
Aoroides columbiae
Argissa hamatipes
Atylus levidensus
Eohaustorius washingtonlanus
CGammaropsis thompsoni
Guernea sp. A
Hyale pugettensis
Ischyrocerus anguipes
Jassa falcata
Lepldepecreum sp. A
Melita desdichada
Monoculodes zernovi
Orchestia georgiana
Orchomene s8p. A
Paraphoxus spp.
Paramoera "serrata’ n.s.p.
Pnotis brevipes
Photis sp. D
Pleusirue secorrus
Pontogeneia rostrata
Protomedia sp. A
Synchelidium rectipalmum
S. shoemakeri
Trion biocellata
Westwoodilla caecula

+6°



TWIN KIVERS

Magelonidae

Mageiona pitelkai
Maldanidae

Euclymene dilineata
Yephtyidae

Nephtvs caecoides

N. californiensis
Nereldae

Micronereis nanalmoensis

Nereis pelagica

N. procera

N. vexillosa

Platynereis Hicaraliculata
Onuphidae

Onuphis iridescens
Opheliidae

Armandia brevis
Orbinfiidae

Naineris uncinata

Scaloplos sp.
Owentidae

Owenia f siformis
Paraonidae

Aricidea sp.

Paraonella platybranchle
Phyllodocidae

LCteons longa

E. tuberculata

Phyllodoce maculata
Polynoidae

Arctone vittata

Harmothoe imbricata
Sigalionidae

Pholoe minuta
Sphuerodoridae

Sphaerodoropsis minuta
Spionidae

Malcoceros glutaseus

Polydora soclalis

Prionuspio steenstrupl

P. cirrifera

Spio filicornis

Spiophanes bombyx
Syllidae

Autolytus ap.

Exogone gemmifera

E. loueri
Terehellidae

sp.

Pycnogonida

Nvmphon pisellae

+6°



Decapoda
Callianassidae sp.
Cancer gracilis
C. oregonensis

(juv.)

Hippolytidae sp. (juv.)

Pagaurus beringanus

P. kennerlyi

Pinnixa sp.

Pugettia gracillis
Insecta

Diptera larva spp.
Phoronida

Phoronls ijimai
Bryozoa

Spp -

TWIN RIVERS
+6'
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Table 8. North Beach Sand (exposed sand intertidal; sand-gravel-cobble

subtidal). Complete list of all benthic organisms collected spring 1976
through winter 1978. Checks indicate tide heights where organism was

fouad.
Chlorophyta
Bryopsis ceorticulans
Chaetomorpha californica
Derbesia marina
bacillarlophyta
Pennales spn.
Phaeophvta
Alaria sp.
Agarum cribrosum
Costaria costata
Desmarestia aruleata
D. ligulata
Ectocarpales ap.
Laminaria saccharinz
Pterygophora californica
Sphacelaria sp.
Syiingoderma abyssicola
Rhodophyta
Acrochaetium sp.
Abafeltia plicata
Antithamnion defectum
A. dendroideum
A, kylinid
Antichismnionella pacifica
4. glandulifera
Bonnemalsonia nootkana
Botrycladia pseudodichotoma
Botryoglossum farlowlanium
Calliarthron tubercvlosum
Callithamnion sp.
Callophyllis firma
C. flabellulata
C. haenophylla
C. pianata
Ceramium californicum
C. gardneri
C. strictum
C. washingtonlense
Choreocolax polysiphoniae
Constantinea simplex
Cruorie profunda
Cryptonemia borealis
C. obovata
C. ovalifolia
Delesssria decipiens
Euthora fruticulosa
Gigartina ep.
Conimophyllum skuttsbergil
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NORTH BEACH SAND
+6° 42!

Goniotrichum elegans
CGracilaria verrucosa

G. sjoestedtii
Griffithsia pacifica
Hulosaccion glandiforme
Halymenia coccineae
Herposiphonia grandis
H. plumula
Heterosiphonia densiuscula
H. japonica
Hildenbrandia sp.
Hollenbergia subulata
Hymenena smithii
Iridaea sp.

Laurencia spectabilis
Lophosiphonia villum
Membranoptera platyphylla
Neoagardhiella baileyd
Nienburgia andersoniana
Nitophyllum mirabile
Odonthalia flocossa

0. kamtschatica

0. washingtonliensis
Opuntiella californica
Petrocelis middendorfii
Peyssonellia pacifica
Phycodrys isabelliae
Pikea robusta
Platysiphonia clevelandil
Platythamnion heteromorphum
P. pectinatum

P. villosum

Plocamium cartilagineum
P. coccineum

Polyneura latissima
Polysiphonia hendryl

P. pacifica

P. acopulorum

Porphyra spp.
Pterochondria woodid
Pteroaiphonia bipinnata
P. dendroidea

P. gardneri

P. gracilis

P, pacificum

Ptilota filicina
Rhodoglossum californicum
Rhodoptilum plumosum
Rhodymenia palmata

R. pertusa

R, atipitata
Sarcodiotheca ‘urcata
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NORTH BEACH SAND

+6' +2°7 +0' -5m

Scagelia occidentale Y
Stenogramme interrupta %
Thuretellopsis peggiana Y
Trailliella intricata Y
Spermatophyta
Zostera marina 4
Cnidaria
Hydrozoa
Spp. v
Anthozoa
Anthopleura elegantissima v
Halcampa decemtentaculata v v
Platyhelminthes
Turbellaria
8pp. Y
Itaspiella armata v
Nemertea

.

8pp. s v v v
Nematoda
spP. ¥ v v/ v
Mollusca
Amphineurs
Lepidosona merte: .o f ]
Mopalia 'ignoasa
M. s8p.
Tonicella lineata v
Gastropoda
Acmaea mitra v
Aeolididae sp.
Alvinia sp.
Amphissa columbiana
Calliostoma ligatum
Calyptraea fas:tigiata
Cerithiopsis sp.
Collisella ochracea
Lacuna variegata v v v
Laila cockerellit
Lirularia lirulata
Littorina scutulata v v
L. sitkana v v
Margarities pupillus
Notoacmea peraona %
Nassarius mendicus
Natica clausa
Odostomia ap.
Searlesia dira
Bivalvia
Astarte compacta
Cardit ventricosa
Clinocardium nuttallit v
Creneila decussata v .
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NORTH BEACH SAND
+6' +2°

Cryptomya californica
Entodesma saxicola
Glycymeris subobsoleta
Humilaria kennerlyi
Lasaea cistula
Lucinoma tenuisculpta
Macoma secta
Macoma spp.
Mya sp.
Mysella tumida v
Mytilus spp. v
Protothaca staminea v
Fsephidia lordi
Semele rubropicta
Tellina spp. v
Transennella tantilla
Tresus capax
Zirfaea pllsbryl
Annelida
Oligochaeta
spp. v v
Polychaete
Acrocirridae
SpPPp-
Macrochaeta sp.
Arenicolidae

Abarenicola sp. v
A. claparedl oceanica

Capitellidae
Capitella capitata v

Mediomastus sp.

Notomastus lineatus

Notomastus tenuis
Cirratulidae

Caulleriella graciliis

Chaetozone setosa

Cirratulus cirratus

Cirriformia sp.

Tharyx muleifilis
Dorvilleidae

Protodorvillea gracilis
Eunicidae

Eunice valens
Flabelligeridae

Pherusa plumosa
Glvceridae

Glycera capitata

Hemipodus borealis v v
Gonladldae

Glycinde armigera

G pleta
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NORTH BEACH SAND

Hesion.icae

Hesicnidae sp. A

Micropodarke dubia

Ophiuvdronus pugettensis
Magelonidae

Magelona pitelkal
Maldanidae

Axiothella rubrocincta

Euclymene sp.

Nlcomache lumbricalis

N. personata
Nephtyldae

Nephtys californiensis
Nereldae

Micronereis nanaimoencis

Nereis pelaglica

N. vexillosa

Platynereis bicanaliculata
Onunhidae

Onuphis irldescens

Onuphis stigmatis
Opheliidae

Armandia brevis

Ophelia limacina
drbiniidae

Naineris uncinata

Scoloples sp.
Oweniidae

Owenia fusiformis
Paraonidae

Paracnella platybranchia
Phyllodocidae

Eteane sp.

Eulalia bilineata

Eulalia macroceros

E. nigrimaculata

E. quadrioculata

E. viridis

Hesionura coineaul difficilis

Phyllodoce groenlandica

P. maculata

Pllargidae

Sigambra tentaculata
Pisionidae

Pisione sp.
Polynoidae

Harmoth2o imbricata

H. lunu.ata
Sabellidae

Chone ecaudata

Oriopsis minuta

Potamilla intermedia

456

+6' +2' +0' -5m
v
;
k4
v v
/
/
/
v
v"
v ¥
¥
v
v". v ’
/
/
Y
Y
)I
1 4
/ 7
14 ¥
, .
4 v
7 /
¥ ¥
7 ; ;
14 v 4 v

-10m



NORTH BEACH SAND
+6"

+2°

+01

Leptrestraca
Nebalia pugettencis
Mysidacea

Archaeomysis grebnitzkii v

Holmesiella anomala
Cuem:cea

Cumella sp.

Diastylis sp.

Diastylopsis spp.

Lampropidae spp.
Tanaidacea

Leptochelia dubia vV

Isoponda
Caecianiropsis psammophila
Cirolana larfordi

C.

vancruavarensis

Exosphaeromwa amplicauda

E.
E.

1radia v

Themburum

Cnorimesphaeroma oregonense
Ianiropais analoga

1.
I

kincatd v

tridens

ldotea :-ufescens
Jawropais dublia

J.
J.

lobata
setosa

Janirilata occidentales

Limnoria algarum

Munna stephenseni

M. ubiquita

Munnagonium waldronense

Paronthura elegans

Tecticeps pugettensis
amphipcda

Gammaridea

Accedomoera vagor
Ampelisca cristata
A. pugutica
Ampithre simulans
Anonyx laticoxae

Aorides columbiae v

Atylus levidensis

A. tridens 4

Corophium crassicorne

Eohaustoriuvs washingtonianus v

Ericthonius brasiliensis
Gaemaropsis thompsoni
Guernea sp. A
Ischyrocerus anguipes
Maera simile

Megaluropus longimerus
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NORTH BEACH SAND

Scalebregmidae

Scalebregma inflatum
Serpulidae

Crucigera zygophora

Serpula vermicularis

Spirorbis nakamurai
Sigalionidae

Pholoe minuta
Sphaerodoridae

Sphaerodoropsis minuta
Spionidae

Laonice cirrata

Malocnceiros glutaeus

Pclydora hamata

P. pygidialis

P. soclalis

P. spongicola

Prioncspio cirrifera

Prioncsplo steenstrupi

Pyguspic elegans

Scolelepis sp. A

Spio cirrifera

Splo filicornis

Splophanes bomhvw
Syllidae

Brania bre

Exogone ge

E. lourel
Pionosylli
Sphaerosyll: 4
Streptosyllis iu:ipalpa

Syllis armillaris
S. heterochaeta
S. hyalina
Trypanosyllis guemmipara
Terebell ‘dae
Polycirris sp. A
P, sp. B
Archiannelida
Polygordiidae
Polygordius spp.
Protodrillidae spp.
Saccorcirridae
Saccocirrus eroticus
Sipuncula
Golfingla pugetcensis
Phascolosoma agasalzii
Crustacea
Ostracoda
8pp.
Cirripedia
Balanus carlosus
B. glandula

+6' +2' +0' -5m
r
v
7
Y
/
Y
2
Y
7
Y
I
Y
/ / / ;
4 v ¥ 4
’!
/
s ; i
¥ 14 v
Vi
P
Y
I
v
.," '/ N ; '.-"
Y
7
Y
7 ;
v 4
¢
4
J
v
" v
4 4
/ /
1 v
vj
7
(4
Y
s
¥
% v
v
s
14
v Y
¥ ""
/ / ’
(4 14 14

457



NORTH BEACH SAND

Melita californica
Melita desdichada
Orchestia sp. (juv.)
Orchomene sp. A
Paramoera "'serrata’” n. sp.
Paraphoxus spp.
P, ¢.f. abronius
P. spinosus type B
Parapleustes pugettensis
Photis brevipes
Pleusirus secorrus
Pontogenela ivanovi
P. rostrata
Protomedeia sp. A
Synchelidium rectipalmum
Caprellidea
Caprella auguista
Capreila gracilior
Caprella californica
Metacaprella kencerlyl
Tritella pilimana
Decapoda
Cancer oregonensis
C. productus
Crangon alaskensgis
C. fransciscorum
C. munitella
Hippolyte clarki
Lebbeus sp.
Lophopanopeus bellus
Oregonia gracilis
Paguridae sp. (juv.)
Phyllolithodes papillosus
Pinnixa sp.
Pugettia gracilis
Insecta
Diptera larva
Bryozoa
spp.
Brachopoda
Terebratalia transversa
Echinodermata
Ophiuroidea spp.
Holcthuroidea
Leptoaynapta clarki
Mopadia intermedia
Ascidiacea
Pyura haustor

(Juv.)

459

+6' +2! +0' ~-5m -10m
¥ ’
v/ v
v
/
v v ¥ v
; p
% v
v v
/
14
/
1%
/
[ 4
/ J
S
¥ v
¥
7 ¢
v v
Y v
¥ /
Vj
" v
rj
s
v
/
4
/
¥
/
1 4
/
v
J
/ 7
L 4 ¥
/ / 7
14 v ¥
v ¥
/
v v
/ 7
4 4
4 v
¥



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 -10m
Rl.odophyta
Anthithamnion defectum v
Choreocolax polysiphoniae v
Leptofauchea pacifica 4
Polysiphonia hendryi ¥
Pterosiphonia bipinnata v
P. graciiis Y
Canidaria
Hydrozoa spp. v
Anthozoa spp. v
Nemertea spp. " v Y " v
Nematoda spp. v v
Mollusca
Gastrapoda
Aglaja diomedea v
Amphissa colwmbiana v
Calliostoma sp. Y
Lacuna variegata Y/ v
Nassarius rendicus v
Odostomia sp. '
Trichotropsis cancellata v
Bivalvia
Clinocardium nuttallii / v
Hiatella arctica v
Lucinoma tenuisculpta v v
Macoma sp. v N
Mysella tumida " ¥
Semele rubropicta v
Solen sicarius Y ¥
Tellina sp. v v
Trangsenslla tantilla Y
Annelida
Oligochaeta srn. Y v v v v
Polychaeta
Capitellidae
Capitella capitata v v
Decamastus gracilis v
Mediomastus sp. v v
Notomastus lineatus v Y
Chrysoptellidae spp. Y
Cirratulidae
Chaetozone setosa Y
Tharyx sp. v
Flabelligeridae
Pherusa plumosa v
Glyceridae
Clycera capitata Y
Hemipodus borealis y v
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KYDAKA BEACH

Goniadidae

Glycinde picta
Hesionidae

Micropodarke dubia
Lumbrineridae

Lumbrineris sp,
Magelonidae

Magelona piteikai
Maldanidae

Axiothella rubrccincta

Euclymene sp.

Nicomache personata
Nephtyidae

Nephtys caeca

N. cascoides

N. californiensis
Nereidae

Nereis procera

Platynereis bicanaliculata
Onuphidae

Onuphis elegans

0. iridescers

0. stigmatis
Opteliidae

Armandia brevis
Orbiniidae

Naineris uncinata

Sroloplos sp.
Oweniidae

Owenia fusiformis
Paraonidae

Paraonella platybranchia
Pectinariidae

Pectinaria granulata
Phyllodocidae

Eteonc longa

Eulalia viridis

Phyllodoce castanea

P. groenlandica

P. maculata

F. multiseriata

P. sp. A
Polynoidae

Eunce senta

Harmothoe imbricata
Sabellidae

Eudistylia vancouverli

Schizobranchia insignis
Sigalionidae

Pholoe minuta

Thalenessa spinosa
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KYDAKA

Splonidae
L.aonice cirratus
Malacoce.os glutaeus
Pelydora caulleryi
P. socialis
P. sp. A
Prionospio cirrifera
P, steenstru. .
Pygosplo elegans
Scolelepis squamata
Spio filicornis
Spilophanes bombyx
Syllidae
Exogone gemmifera
E. lourei
Sphaerosy!lis pirifera
streptosyilis latipalpa
Syllis sp.
Terebellidae
Thelepus sp.
fipuncula spp.
Friapulida
Priapulus caudatus
Cruastacea
Ostracoda spp.
Leptostraca
Nebalia pugettensis
Mysidacea
Archaeomysis grebnitzkii
Cumacea
Cumella vulgaris
Diastylis ap.
Diastylopsis sp.
Lampropidae app.
Leptocuma sp
Tanaidacen
Anatanais normani
Leptochelia dubia
Isopoda
Cirolana vancouverensis
Cyanthura munda
Edotea sublittoralis
Gnorimosphaetroma oregonense
Idotea wosnesenskii
Limnoria algarum
Munna stephenseni
Paranthura elegans
Synidotea bicuaplda
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KYDAKA BEACH

Amphipoda

Decapoda

Insecta

Phoronida

Bryozoa spp.

Ampelisca agassizi

A. macrocephala
Ampithoe humerallis
Aoroides columbiae
Atylus levidensus

A. tridens

Caprella laeviuscwvla
Dulichia sp. A
cohaustorius sp. b

7. washingtonlanus
Ericthonius brasiliensis
Hippomedon sp. A
Ischyrocervs angulpes
Lepidepecreum sp. A
Megalurnpus longimerus
Melita desdichada
Monoculodes spinipes
Najna consiliorum
Orchiestoidea pugetteasis
Orchomene sp. A
Paraphoxus eplstomus
P. milleri

P. vigitegus

P. spp.

Parapleuates spp.
Photis brevipes

P. sp. A

Pleustes depressa
Pontogeneia rostrata
Protomedeia sp. A

P. sp. B

Synchelidium shoemakeri
Tiron biocellata
Tritella pilimana
Westwoodilla caccula

Cancer oregonenslis
Callianassidae sp. (juv.)
Paguridae sp. (juv.)
Mnnotheridae sp. (juv.)
Pugettia gracilis

Diptere larvae

Phoronopsis harmeri

Echinodermata
Ophiuroidea sp. (Juv.)
Echinoldea

Dendraster excentricus

Holothuroidea

leptosynapta clarki
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Table 10. Jamestown (protected sand). Complete list of all benthic
organisms collected spring 1976 through winter 1978. Checks indicate
tide heights where organism wag found.

+6' +1.4"' +0' ~5m ~10m
Chloroghyta
Chaetomorpha californica 4 v
Cladophora pygmaea v v
Endocladia viridis A v
Enteromorpha intestinalis f
E. linza v 7
E. prolifera 4 v
Monostroma sp. _ v
Ulva taeniata A v
U. spp. v ¥ v
Urospora sp. v
Bacillariophyta ‘ A
Pennales spp. ¥ v
Phaeophyta )
Cymathere triplicata v
Desmarestia sp. v
Ectocarpus sp. v
Laminaria saccharina v
Ralfsia sp. v v
Stictyosiphon tortilis v
Syringoderma abyssicola v
Rhodophyta
Ant{thamnion glandulifera v
Asterccolax gardnerti A v
Bangia tenuis v
Callithamnion/Pleonosporium v v
Callophyllis flabellulata ' v
C. haenophvylla A v
(. marginata v
Ceramium californicum v
C. eatorianum . v .
C. washingtoniense v v \
Choreocolax polysiphoniae / 4
Delessericeae spp. v ‘
Euthora fruticulosa v v
Fauchea laciniata v ‘
Gonfotrichum alsidit V v
Gracilaria sjoestedtil 4
G. verrucosa v f Y
Gymnogongrus leptophyllus v
Halymenia californica 4
Herpostiphonia grandis 4 v
Hymenena sp. v v
H. flabelligera v
Iridaea sp. v
Membranoptera platyphylla v
Neogradhiella balleyi
Neopt.lota asplenoides
Nitophyllum sp.
Pevyssonellia pacifica
Platythamnion heteromorphun v
P. pectinatum 4

L S
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Platythamnion reversum

P.

villosum

Plocamium coccineum

P.

tenue

Polyneura latissima
Polysiphonia hendryi

P.

Porphyra sp.
Pterosiphonia bipinnata
P. dendroidea

pacifica

Rhodogliossum roseum
Rhodoptilum plumosum

Rhodymenia palmata

Seagelia occidentale

Stenogramae interrupta

Spermatophyta

Zostera marina

Porifera

Spp.

Cnidaria

Hydrozoa
spp.
Coryne sp.
Anthozoa
spp.

Halcampa decententaculata

Platyhelminthes

Turbellaria spp.

Nemertea

Spp.

Paranemertes peregrina

Nematoda

8spp.

Mollusca

Amphineura

Mopalia lignosa
Tonicella sp.

Gestropoda

Aeolididae
8p.

Aglaja diomedia

Alvinia sp.

Amphissa columblana
Bittium eschrichtil

Boreotrophon orr
Calyptraee fast iy .ata
Cerlthiopsis sp.

us

Collisella ochracea

Lacuna variegata

Margarites pupillus

Nassarius mendicus
Natica clausa

JAMESTOWN
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JAMESTOWN
+6' +1.4" +0'

Qdostomia sp.
Oenopota tabulata
Polinices pallidus
Thais sp.
Trichotropis cancellata
Turbonilla sp.
Bivalvia
Cardita ventricosa
Chlamys hastata
Clinocardium nuttallidi
Crenella decussata v
Cryptomva californica v
Lucinoma tenuisculpta
Lyscnla californica
Macoma baltiica v
M. crassula
M. inquinata
M. nasuta vV v v
Modiolus rectus
Musculus discors
Mya arenaria
Mysella tumida v v
Mytilus edulis v v
Nuculana hamata
Nuculana minuta
Nucula tenuis
FProtothaca staminea v
Psephidia lordi v
Solen sicarius
Tellina sp.
Trachycardium sp.
Transennella tantilla Y v ¥
Tresus capax ¥
Yoldia sp.
Annelida
Oligochaeta spp. v 4 v
Archianneli ‘3
Polygordiidae
Polygordius sp.
Polychaeta
Ampharet{due
Ampharete arctica
Apistaobranchidae
Apistobranchus sp.
Arenicolidae
Branchiomaldane vincenti v
Capitellidee
Capitvlla ca; ftata v v
Mediomastus sp. v
Notomastus lineatus
N. tenuls
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JAMESTOWN

+6' +1.4" +0' -5m -10m

Chaetopteridaa

Phyllocheetopterus prolifica v v

Splochaetopterus costarum v Y/
Cirratulidae

Chaetozone setosa Y .

Cirratulus cirratus v v Y Y

Tharyx multifiiis v v Y
Dorvilleidae

Dorvillea rudolphi v v

Protodorvillea gracilis v v %
Eunizoidea

sp. v
Glyceridae

Glycera americana v v

G. capltata v v

G. tesselata Y

Hemipodus borealis v v v
Goniadidae

Glycinde picta ¥ v v v

Gonlada maculata v
Hesionidae

Hesionid sp. A v v

Gyptis brev »alpa v y

Micropodarke dubla Y v v

Ophiodrom s pugettensis v Y
Lumbrineridae

Lumbrir ris inflata v v Y
Maldanidae

Axic  ¢lla rubrocincta v v v

Euc. wene delineata v

N{comache personata v v
Nephty' e

2htys caeca v v

v. caecoides v v

N. californiensis v v v

N, c¢iliata v/
N: -eldae

Nerels paucidentata ¥

N. pelagica v

N. procera v v

N. vexillosa 4 7

Platynereis bicanaliculata v v v v v
Onuphidae

Onuphis iridescens v v v

0. stigmatis Y 4 v v
Opheliidae

Ammotrypane aulogaster v

Armandfa brevlis " v v/ v

Travisia forbesii v v
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Orbiniidae
Naineris dendritica v
N. quadricuspida v
N. uncinata v
Scoloplos spp. v Vv v
Owenlidae
Owenia fusiformis v
Paraonidae
Aricidea sp. v v
Paraonella platybranchia v
FPectinariidae
Pectinaria granulata
Phyllodocidae
Etecne longa v v v
E. tuberculata v v
Eulalia bilineata v
E. nigramaculata v
E. sanguinea v v v
Phyllodoce groenlandica v
P. maculata v v v v
P, sp. A
Folynoidae
Eunce sp. v v
Harmothoe imbricata v v N v
H. lunulata v v
Sabellidae
Chone ecaudata v
C. gracilis
Euchone analis
Eudistylia vancouverl %
Laonome sp.
Potamilla intermedia vV
P. myriops
Sabella media v
Sabellastarte sp,
Scalebregmidae
Scalebregma inflat. v
Serpulidae
Spirorbis sp.
Sigalionidae
Pholoe minuta v
Sphaerodoridae
Sphaerodoropais minuta ¥
Spionidae
Laonice cirrata
Malacocerus glutaeus v
Polydora sp. A
P. kempi japonica v
P. quadrilobata v
P. socialie
Prionosplo cirritra v
AN snatrupi %
Py © elegans v v

<\ ‘\

RN N

468

~10m



JAMESTOWN

+6' +1.4' 40
Scolelepis sp. C Y
Spio filicornis v v
Splophanes berkeleyorum v
S. bombyx Y
Syllidae
Brania breviptaryngea v
Exogone gemmifera 4
E. lourel v v ¥
Plonosyllis uraga
Sphaercosyllis brandhorsti v
S. pirifera v
Streptosyllis latipalpa v v
Syllides longoclirrata v
Syllis alternata
Terebellidae
Eupolymnia heterobranchia v
Neoamphitrite sp. v
Nicolea zostericola v
Pista brevibranchiata v ¥
P. cristata
Polycirrus sp. A
Proclea graffi
Thelepus crispus Y
Hirudinea sp. ¥
Sipunculida
Golfingia pugettensic v
Phascolosoma agassizii
Friapulida
Priapulus caudatus
Crustacea
Ostracoda
spp. v
Leptostraca
Nebalia pugettensis v/
Mysidacea
Acanthomysis sculpta
Archaeomysis grebnitzkii ¥
Cumiicea
Cumella vulgaris v v v
Dyastylis sp.
Dyastylopsis sp. " v/
Eudorella sap. v ¥
Eudorellopsis sp.
Lampropidae spp.
Lamprops &p.
Leptocuma sp. %
Leptostylis ap.
Tanaidacea
Leptochelias dubia v/ Y v
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Isopoda

+6'
Dynamenella sheareri v
Exosphaeroma amplicauda
E. media

E. rhomburum
Grorimosphaeroma oregonenese
Idotea sp. (Juv )

Jaeropsis dubila

Munna sp.

Munnogonium waldronense
Paranthura elegans
Phyllodurus abdominalis
Synidotea bicuspida

Amphiipoda

Ampeiisca agassizl

A, cristata

A. pupetica

Ampithoe lacertosa
Anisogammarus confervicolus
A. pugettensis

Anonyx laticoxae
Aoroldes columbiae
Argissa hamatipes

Atylus collingi

A. tridens

Byblis veleronis
Calliopiella pratti
Caprella laeviuscula
Corophium acherusicum

C. crassicorne

C. salmonisg '
Guernea sp. A

Hippomedon sp. A
Ischyrocerus anguilpes
Lepidepecreum sp. A
Melita dentata

Orchomene sp. A
Paraphoxug cognatus

P. robustus

P. rimilis

P. spinosus

P. spinosus type A

P. spinosus/obtusidens
P. tridentatus
Parapleustes sp.

Photis brevipes

P, 8p. D

Pleusirus secorrus

cf. Podoceropeis inaequiatylis
Pontogeneia cf. ivanovi
Pontogeneia cf. rostrata
P, sp. D
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Protomedeia sp. A

Stenothoides beringiensis

Synchelidium rectipalmum

S. shoemakeri

Tiron biccellata

Tritella pilimana

Westwoodiila caecula
Decapoda

Argis dentata

Cancer gracilis

Crangon franciscorum

C. munitella

C. nigricauda

Heptacarpus stimpsoni

H. tenuissimus

Uregonia gracilis

Pagurus beringanus

Pinnixa littoralis

Pugettia gracilis v

P. producta

Scleroplax granulata

Spirontocaris prionota

Telemessus cheiragonus

Upogebia pugettensis

Insecta
Dipteran larvae v
Dolichopodidae spp. ¥
Phoronida
Phoronis 1jimai
Phoronopsis harmeri
Bryozoa
app.
Echinodermata
Holothuroidea
Cucumaria sp.
Eupentacta pseudoquinquesemita
Leptosynapta clarkl
Molpadia intermedia
Ophturoidea

8pp.

Amphiodia urtica
Amphipholus squamata
Ciamphioda periercta
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Table I Second vear

Belipity ¢/ 90
Spring 1977
Summer 1977
Pall 1977
Water 1978

@ater Temperturs °C
Bpring 1977
Susmnr 1917
Pall 1972
wister 1970

Atr Tesperetore T
Sprieg 1977
Summtr 1977
Pell 1877

Wister 1978

Precipitation (/-Light, & ~woderste, iy -hesvy)

Spriag L9717
Semmey 1977
Patl 1977

Viater 1970

(1977-TB) phveival factor dsrta on =malinify, warer snd aly tempeeat yre slher | A wasmniing dar,.

Herth Borih

Basch Bewch e et © Jtmmes § own P agsnce s Horee Toague Tvic Fillar fydaks
Sand Codble Foint Spir Creed Polnt Rivera Point Bearh
3.4 .2 3.3 0.6 328 9.1 AF O] 0.8 AR 6.t
3.5 - 31.2 lo.t 29.9 A ] 3.2 - - 10.9
.1 - 30.5 3.2 9.1 t0.l 2.9 - - W,
.5 - 0.1 29 W 19.9 4.7 - - 0.1
2.0 10.) 10.6 10.% 10.4 8.8 A2 no dats 10.4 R
12.4 - 11.2 14.2 1.1 i.2 A, = - %.0
4.3 = 7.8 1.4 1.9 1.k L | - - a.c
8.2 - 6.2 5.8 6.1 T.S 5.8 - - 7.8
12.0 5.7 1.9 B.& 12.8 At 0.3 no data 9.0 9.6
18.9 - 13.” 19.5 t0.% 12.6 12.2 - - il.&
6.4 - 8.4 8.7 7.A ALe 4.% - - s.C
6.2 - .9 1.4 5.6 [ R .0 - - 6.0
o ) [ Ve o 0 9 no dets o o

o - ] o 0 J 0 - - 0

[} - [ ¢ 5 J A7 - - ¢
w7 - 0 0 v Y, Js - - <



Date {(CHX)
Spring 1977
Summay 1977
rali 1977

inter 1970

Barth Borth

Besch Basdt Bechett Ja s ¢ own Dungenesn Moree Tangue Twin Filler
S Cobhie Polat Spit freek Poinc Rivers Foint
2 My Y Apxii & april 8 Apritl 7 Mmy 4 Mgy 6 May 3 M < May
% Jmuly - 1 July 18 Jurm 17 July 28 July 10 tune - -

1% Bow, - 19 Cet . 17 Qcx . 1} mow, 13 Mox i1h et - -

10 Jea. - il Jan. 7 jan. 9 Jawn. & Feb. LIRS

Evdaune
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2 oApr il

29 tune
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Table 2. Sediment Type by Study Area -

Tide Helight

fine-med sand

cobble/fgravel

Tide
Study Area Height +h' +3° +0’ -5m ~10m

Tongue Point rock rock rock TOCK rock
Pillar Point rock rock rock fine-med sand

North Beach Cobble cobble/sand cobble/sand cobble/sand - --

gravel
c =/ sand- ; ;
Morse Creek OZEizéiaﬂd cob /gand cobble/sand cobble/gravel

Beckett Point
Dungeness Spit

lwin Rivers

North Beach Sand

Kydaka Beach

Jamcestown

sand-gravel
sand-gravel

sand-gravel

fine-med ~and

fine-coarse
sand

sand-gravel

sand~gravel
sand-gravel

sand-gravel

fine-med sand

fine-coarse
sand

fine sand

fire-med sand
sand-gravel
and-gravel
(+2")
ine-med sand

fine-coarsa
sand

(#1.47)
med sand

fine-med sand
sand-gravel
gravel

cobble/sand-
gravei

fine-med sand

fine-ccarse
sand

fine-med sand
sand-grave]
fine sand-silt

cobble/sand~
gravel

fine-med sand

fine-coarse
sand
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