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EXECUT IVE SUMMARY

A program of sampl ing and environmental measurements In Marina Del
Rey, Callfornia was carried out by Harbors Environmental Projects (HEP) of
the University of Southern Callfornia during the months of May through July
and September through November of 1984, The results were compared with
data from ear|ier HEP studies conducted In the Marlina in 1976 fhrough 1979,
Insofar as possible, and are summarized below.

Water temperatures and salinities In the Marina were general ly higher
In 1984 than during the earller perlod. This was probably a result of the
I Ingering effects of the 1982-83 EI Nifio (ENSO) event, a large scale ocean-
ographic phenomenon which affected much of the Pacific Basin and brought
tropical waters to southern California. A record high temperature of
25.5°C (78°F) was recorded In the Marina, more than 2°C higher than that
recorded In earller studies. Peak salinities were almost 2 parts per
thousand higher as well. As In the past, the 1984 data showed that the
warmest and most sal ine waters were those farthest from the open sea, both
at the Innermost stations of the Marina and in Bal lona Creek.

Dissol ved oxygen (DO) levels were simllar to those of the earller
perlod, both In concentration and In distribution within the Marina and in
Bal lona Creek, although there was a wider range of values. The highest
concentrations of dissolved oxygen were usual ly at stations nearest the
breakwater, with trends toward lower levels as distance increased from the

open sea. With a few exceptions in |imlted areas, there was adequate

" oxygen to support a diverse blota.

Turbidity, as shown by beam transmittance measurements, was higher in
the shal low waters of the inner Marina and tended to be lower toward the
ocean. Measurements of pH lay within the normal range of such values for
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coastal marine water,

Analyses of the nutrients nitrite, nitrate, phosphate, silicate and
total ammonia were performed, and silicate was measured for the first time.
The highest nutrient concentrations occurred in November, fol lowed by
October, while the lowest were for the most part In June and July. With
few exceptions there were higher concentrations in the waters of the inner
statlions and in Bal lona Creek. The lowest values were found at the two
stations by the breakwater except for nitrate-nitrite In September, when it
was high at Statlon 1 as wel | as Station 12, At times the inner station
concentrations indicated eutrophic conditions, as did the occurrence of red
t1des observed visual ly.

The percent of toxic un-ionized ammonia In total ammonia varies with
temperature, salinity and pH. The peak concentrations were found at Sta-
tion 13 in June and Station 8 in November. None of the levels approached
EPA limits for chronic exposure or |imlts of the Ocean Plan.

Biochemical Oxygen Demand (BOD) was measured in June and November of
1984 and showed a range of values similar to coastal data. The higher
values, indicative of biodegradable organic loading, were found at the
Innermost stations and at the Bal lona Creek area. Station 3 near the
Bal lona Lagoon tidegate also showed high values, suggesting an increase In
the input of organic debris from that source since the previous investiga-
tions.

Chemical analysis of sediment samples from the various stations indi-
cated that with few exceptions sediment samp les from stations 10, 11 and
13, in Basin E and the Oxford Flood Control Basin, had the highest concen-
trations of pol iutants including metals and chlorinated hydrocarbons. The

chlorinated hydrocarbons were also high at Station 2, a location that
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suggests deposition from Bal lona Creek. No effects from the former Dow
lodine Recovery Plant site in Bal lona Lagoon could be identified. Findings
suggest that a relatively minor amount of pol lutant burden originates in
the Marina itself.

The biological sampling results differed dramatically from those of
prior years, presumably due to effects of the lingering El Nifio event.

In 1984, 53 specles were recorded in biannual surveys by otter trawl,
beach seine, gil!| net, diver observation and ichthyop!ankton tow, as.com-
pared with 35 species In 1977-1979, However, there were extensive chénges
In species composition between those periods as wel| as between spring and
autumn 1984, Cool-temperate specles disappeared as did some warm temperate
species that require cooler water for reproduction. There was a drop in
mean number of specles col lected by otter trawl of an order of magnitude or
greater. Such a severe drop was not attributed by the investigators to
degradation in the Marina because of the results of benthic sampling.

The number of benthic species showed a slight decrease as compared to
earlier studies but showed an order of magnitude increase in number of
species. The mean for all stations of more than 90,000 individuals per
square meter far exceeds the numbers in the richest stations found
previously by the investigators in any southern California location. This
was attributed to the order of magnitude decrease in fish, which reduced
the grazing pressure on the benthic food organisms. Since nutrients are
not |imited, the benthic populations burgeoned.

Forage fish decreased throughout the Southern California Bight during
the EI Nifio event, reducing grazing pressure but no data are available on
whether similar effects on benthic organisms occurred elsewhere. The
association of the phenomena must therefore remain conjectural although it

is provocative.



RECOMMENDAT IONS

The major threats to water qual ity in Marina Del Rey are the Oxford
Flood Control Basin, Bal lona Creek and to a lesser extent Bal lona Lagoon.
Engineering solutlions are needed to divert the Oxford Flood Control Basin
dralnage from the Inner Marina, an area with very low flushing capability.
Pol lutant input from Bal lona Creek can probably only be remedied by better
upstream point source and non=point soufce control. Bal lona Lagoon, which
caused Increases in most pol lutants at the Marina tide gates, Is a non-
_ point source requiring clean-up and subsequent enforcement for control.

Structural modifications to produce better flushing would alleviate
most problems and are essentlal If the Marina Is to be enlarged.

Further monitoring Is urgentiy needed to determine the more normal
biological conditions in the Marina fol lowing those attributed to the warm
water El Nifio events. The large Increase in benthic organisms in 1984
could have provided an excel lent habitat for fish populations during 1985
If the area was restocked from coastal currents after return to more normal
conditions. Such Information Is essentlal to understanding and enhancing

the role of the Marina as a blological resource.
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INTRODUCTION

HISTORICAL BACKGROUND

Marina de! Rey, California Is an entirely manmade, smal | craft recrea-
tional harbor which was created In 1960-1962 from lands that were at one
time a part of the Bal lona Creek wetlands. Wetlands 6nce extended through
the communities of Venice, southwest through La Bal lona, intand to Machado
(a stop on the Santa Monica Rallroad, later the Paclific Electric Rafl I way),
and south approximately to the present area of Culver Boulevard (Figure
1). The area was Irregularly furrowed with smal | drainage channels, fil led
to support oil fleld development and farming, and used as a dumping ground
without apprecliable control. At the time, filling achieved a measure of
public health control of the mosquitoes and black gnats that abounded, and
I1ttle concern was evidenced over any decline of the area as a habitat for
resident or migratory birds, or other wild!ife.

Because of the severe flooding fhaf.offen occurred In southern Callif-
ornia during heavy winter ralns..Ballona Creek and other southtand drainage
systems were concretized to maintaln permanent channels In the 1930s.
Bal lona Creek now drains much of the downtown Los Angeles area as well as
west Los Angeles.

Bal lona Lagoon |tles paralle! to the sandy barrier beach and separates
the beach from the Marina. It was formerly connected to Bal lona Creek by
tlde gates at the southern (eastern) end and to the Venice Canal system by
tide gates at the northern (western) end. From there, the lagoon turned
inland and branched, one arm extending to a dralnage basin cal led Lake Los

Angeles, where the beach area of Basin D now |les. The other branch



extended back toward Bal lona Creek, roughly parallel to Bal lona Lagoon,

through areas now occupied by the Marina (Soule and Ogurl, 1977, 1980).

PREV IOUS INVEST IGATIONS

The history of construction design and funding was dlscusseg by the
County of Los Angeles Department of Smal | Craft Harbors (now a part of the
Department of Beaches and Harbors) In 1976. Relsh, In Soule and Oguri
(1977) provided information on the blological successlon during and after
construction of the Marina. Physical variables In the area were discussed
by Bowerman and Chen (1971), Brandsma, Lee and Bowerman (1973), and Chen
(1974). Information on Bal lona Lagoon was reviewed by Bakus (1975), Ford
and Col I ler (1976) and BCL Assoclates (1984),

In Jul* 1976, Harbors Environmental Projects of the University of
Southern California Initiated Investigations on the physical, chemical and
blological conditions at 13 stations In the Marina (Figure 2). Funded by
the County of Los Angeles, with participation of the federal Sea Grant
Program at the University, the studies continued to June 1979 (Soule and
Oguri, 1977; 1980), providing a long term basel ine to evaluate the environ-
mental health of the Marina. The scope of work In the 1976=-1979 studies
Included the fol lowings

Monthly monitoring of temperature, salinity, dissolved oxygen
and pH at one meter intervals through the water column using a
Martek remote probe Instrument; water transparency measurements
with transmissometer or Secchi disc; water samples taken for
nutrient chemistry analyslis, phytoplankton productivity, chloro-
phyl |l a and assimilatlion ratio determination; plankton tows In
surface waters to determine the specles and numbers of zooplank-

ton per cubic meter;



Settiing racks were suspended for two month intervals to deter-
mine the nature and quantity of the meroplankton-fouling commu-
nity;

Benthic fauna were sampled seasonglly with a Campbe! | grab,
which takes a 0.1 square meter areal sample, for identification
and enumeration of the eplfauna and infauna; numbers were then
calculated to the square meter;

Fish surveys were made twice a year by otter trawl, gil | netting,
diver transects and other visual sightings;

Sediment samples were analyzed for grain size; chemical analysis
of sediments was performed once a year, and water samp les were
analyzed for trace metals and pesticides during storm sequences.

Conclusions of Earlier Studies
Results of the 1976-1979 investigations by Harbors Environmental Pro-

Jects were published In Marine Studies of San Pedro Bay, California, Parts
13 and 18 (Soule and Ogurl, 1977; 1980). These studies demonstrated the
Impacts of storm water flow and dralnage into the Marina, documenting the
entry of pol lutants from Bal lona Creek and through the large storm drains
In the Basins. Drainage from the "Bird Sanctuary" seemed to be an ongoling,
chronic problem.

Phytop lankton productivity was quite variable but not high, so that
few instances of eutrophic extremes or biolnhibition were observed. Zoo-
blankfon abundance was high, but was 95% composed of a single species,
Acartia californiensis. Either this species Is not attractive to fish, or
the fish populations In the Marina were too low to harvest this stock
adequately. The warmth of the waters, the episodes of freshwater Input and

a number of occurrences of low dissolved oxygen in bottom waters |imit the
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diversity of plankton species.

More than 115,400 individuals and 300 taxa were enumerated in ten
benthic sampling periods In 1976-1979. There was a clear del ineation
between groups of stations in terms of species composition and numbers;
Stations 1-4 at the mouth of Bal lona Creek or on the Marina entrance
channel differed from Stations 5-7 on the main channel and in Basin H, and
these differed In turn from Stations 8=11, the Inner Marina stations. In
general, there were decreases in both numbers and species among these
groups. |

Fish surveys Indicated that the Marina had reduced numbers of specles
and individuals as compared with nearby King Harbor. This was attributed
to several factors: +the Influx of storm waters, the sediment - and
waterborne pol lutants, the warming of the shal low waters, the lack of
sloped rocky banks, and reduced circulation and flushing In the Marina.

Because protection of vessels and maximlzed public access have higher
priorities in marina construction, with the consequent reduction of sea
forces and the creation of a low energy envlronmeﬁf, the value of the
smal |l craft harbor as a marine biological habitat may be reduced. The
vertical walls and pllings, the flat, unconsol idated, fine sediment bottom
and the limited flushing from tidal action do not provide for as diverse a
habitat as, for example, an open rocky coast. Nevertheless, the Marina has
been shown to be a productive habitat for soft bottom benthic organisms and
their assoclated predators. Certain species are able to tolerate periodic
influxes of freshwater runoff, deposition of high levels of organic debris
and detritus, periodic reductions In dissolved oxygen and high summertime
water temperatures while others are not.
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SCOPE OF PRESENT STUDIES
The Department of Beaches and Harbors, recognizing that approximately
flive years had elapsed since the completion of the basel ine for the Marina,
requested that an abbreviated survey be undertaken to update that basel Ine.
The fol lowing parameters were Included In the basel ine update:
Monthly measurements of water qual ity were made In May, June and
July, and in September, October and November of 1984. Parameters
Included temperature, salinity, dissolved oxygen and pH measured
by remote probe Martek instrument, and |ight transmission. Water
samples were taken by a remote closing PVC sampler for analyslis
of blochemical oxygen demand and nutrlents, performed in the
University laboratories. Los Angeles County |ifeguard boats were
used In these surveys.
Two seasonal surveys of benthic organisms were made, In
April and October, 1984, Single Campbel | grabs which sample 0.10
square meter of benthos were taken from the Unliversity research
vessel| Golden West. Subsamples were taken from the October grabs
for chemical analysis of pol lutants., Comparisons of the data were
made with data obtalned from the County under a program of test
borings on land bordering Bal lona Lagoon.
Two seasonal fish surveys were performed, in April and October.
These included otter trawls, gill netting, beach seine and diver
transects.
Al | data were compared with the 1977-1979 data base from the
surveys conducted by the University, and with other relevant

avallaﬁle data.



MDR-1.

MDR=-2,

MDR'B .

MD R-4 .

MDR-S )
MDR-6.

MDR-7.

STATION LOCATIONS AND DESCRIPTIONS

Located at the mouth of Bal lona Creek flood control channel,
Inslde the breakwater at the east entrance to the Marina. The
area Is subjected to discharges from the creek, to severe Im=
pacts from storm water flow and to deposition or erosion from
storm wave action. Depth 6-~7 meters.

At the entrance of the Marina, midway between the two jetties.
The area Is protected from most storm waves but sub ject to weak
coastal currents; sands are blown from the adjacent beach and
deposited In the channel; heavy flow in Bal lona Creek flood
control channel carries sediment and debris into the mouth of the
Marina. Depths to 6 meters.

On the north (west) side of the entrance channel, in front of the

tide gates to Bal lona Lagoon and the Venice Canal system. Pro-

“tected from al |l but severe storm waves, subjected to discharge of

waters from the canal system. Shell mounds present In earlier
surveys have been reduced, replaced with finer organic sediments.
Depths 5-6 meters.

At the Administration dock on the south (east) side of the en-
trance channel at Junction with main channel. Subject to heavy
boat use. Protected from most surge but area heavi|ly damaged by
1983 storms. Depth 6 meters.

In the center of the main channel, subject to heavy boat traffic.
Depth 5 meters.

At the Innermost end of Basin B; protected from wester|y winds by
seawal |, circulation reduced. Depth 4-5 meters.

At the end of Basin H near the work yard dock. Large storm drain
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MDR-8,

MDR-9.

MDR“ O .

MDR"‘ 1 .

MDR-12.

MDR-13.

present; exposed to afternoon westerly winds. Depth 4 meters.

Off the swimming beach In Basin D near first slips. Exposed to

afternoon winds; depth 4 meters.

At the Innermost end of Basin F. Large storm draln present; pro-

tected by slips and sea wall. Depth 4 meters.

Innermost end of BaslIn E; subject to dally flushing from the Bird

Sanctuary through tide gates and to storm water runoff; depth

to 4 meters.

At end of maln channel; subjected to storm draln flow and to

Influx from Statlon 10; Impacted by reduced flushing due to

increased silip capaclty. Depth 4 meters.

Ballona'Creek sampled from the Pacliflc Avenue foot bridge. Sub-

Ject to tidal flushing and continuing freshwater discharge Into

the flood control channel; also subjected to illegal dumping of
otrash upstream and to sewage overflow. Depth 4 meters.

Inside tide gates of Oxford Flood Control Basin; sub ject to

minimal dafly tidal flushing, storm water runnoff and drainage.

Depth 3 meters or less. Inaccessible at times.

Depths vary according to a number of factors Including tidal stage

and Irregularitles In the substrate due to storms, runoff, tide gate flow,

and propel lor wash.
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PHYSICAL WATER QUALITY

OCEANOGRAPHY OF THE SOUTHERN CALIFORNIA BIGHT

The physlcal environment of the water of Marina del Rey is governed in
large measure by the oceanographic conditions in the Southern Californlia
Bight. hajor changes In these conditions probably have greater impacts on
the Marina than factors such as storms, dralnage and pol lutant input.

California coastal nearshore waters are influenced by several dynamic
systems. These Include the Callfornia Current, which flows southward from
the Gulf of Alaska along the coasts of Washington, Oregon and California
carrying remnants of waters from the northward-flowing Japanese Current,
the northern mid-Pacific gyre and some subarctic waters from the counter-
clockwise gyre of the Gulf of Alaska (Reid, 1960).

The California Current largely flows outside the Channel Isiands,
bringing cooler waters of lower sallinity to the area of the Southern Calif-
ornia Bight. A portion of the flow forms a series of small counter-
cockwlse gyres along the coast (Jones, 1971), which bring northern waters
to the shores, participating in the littoral drift.

The Davidson Countercurrent (undercurrent) originates from the east-
ward flowing equatorial countercurrents which form a gyre In the Gulf of
Panama. A portion of the flow moves upcoast along Baja Cal ifornia, for
variable lengths of time and variable distances, particularly in the winter
months. Generally the flow surfaces in the Bight south of Pt+. Conception,
but In some years, the flow may extend northward to British Columbia. The
normal winter flow brings warmer waters of higher salinity and lower nut-
rients to the Bight, so. that surface waters may be warmer during November -

January than In March - May, after the countercurrent flow decreases.

11



El Nifio A

The phenomenon In which the Davidson Countercurrent flow extends far
northward Is a part of the El Nifio=Southern Oscil lation (ENSO) event which
occurs perlodical ly, bringlng an influx of southern pelagic specles and
Impacting local forage fish stocks. While ENSO events have been recorded
periodical ly in the past, +he-s+rongesf one Iin history, and the best docu-
mented, occurred In 1982-1983 (e.g., Breaker and Lewis, 1984; Dayton and
Tegner, 1948; Halpern, 1983; McGowan, 1984),

Although the effects of EI Nifio on the southern hemisphere subslided
after 1983, large pools of warmer water remained in southern California
through most of 1984. McGowan (1984) noted the major reduction In nutri-
ents and zoop |ankton in the Bight, which deprived the pelaglc mackerel,
anchovy and hake of food. He also remarked on the influx of subtropical red
crabs, albacore and yei lowfin tuna, mar!in and dorado, and the drop in
Californlia commercial catch: chinook salmon (down 86%), market squid (down
74%), crab (down 70%) and shrimp (down 74%).

Higher water fempera*ures fhan previously reported by commercial
fishermen, up to 25.5 °C, extended from the Los Angeles area shorel ine to
Santa Catalina Island In September 1984, Northern anchovy and mackerel
that normal |y school In the Bight had disappeared.

The profound Influence of the EI Nifio on Marina del Rey fauna is
documented In the sections on fish fauna and benthic fauna in the present
report. Glven the magnifude of these Impacts, it may be difficult to

locate the signals from impacts of manmade activities.
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MARINA DEL REY WATERS

Marina del Rey opens Into Santa Monica Bay, which Is a part of the
southern Cal ifornia Bight. Santa Monica Bay is a broad, shal low and rela-
tively unprotected embayment bounded to the north and south by submarine
canyons. Conditions in the Marina are governed by those In the Bay, as
wel |l as the factors of Insolation and poor flushing in the shal low Marina
basins, stormwater runoff and Inland drainage with various pol |utant load-
ings, and the usual Input of oil, grease and trash assocliated with recrea-

tional boating and publ ic access.

TEMPERATURE AND SALINITY IN THE MARINA
JTemperature

Average annual temperatures and seasonal temperatures for each sta-
tion In the Marina were calculated and plotted for the 1976-1979 period and
reported in Soule and Oguri (1977, 1980). Since the 1984 monitoring did not
encompass a ful | year, comparable data treatment is not possible.

As noted in the above citations, mean temperatures were higher in
1976-1977 than In 1977-1978, and were considerably lower in 1978-1979.
However, those years were part of a general trend of rising temperatures
In southern California during the last decade fol lowing a series of cool
years. Winter temperatures were cool between 1972-1975 and in 1978, but
have otherwise been warmer than normal. Annual average temperatures off
the south coast (off Los Angeles Harbor) rose In 1981 and 1982 reaching a
record average of 24.4°C,

The range of temperatures for the seasonal periods in Marina del Rey
provides a good Indication of the seasonal and annual variation to which
the Marina Is subjJected, as fol lows:

13



Range(°C) 1976 1977 1978 1979 . 1984
Spring 15.7-18.3 17.1-20.7 16.4-18.4 17.7-20.2]
Summer 20.3-23.0 19.8-22.0 18.9-22.6 19.3-20.9 19.4-23.32
Autumn 19.2-20.9 16.1-19.7 18.2-19.7 16.8-25,5
Winterr  16.0-18.3 15.0-15.9 12.8-14.1

1 one month only; 2 two months only; 3 Includes January and
February of the fol lowing year.

The spring season consists of the moﬁfhs of March, April and May,
while the summer quarter includes June, July and August, autumn consists
of the months of September, October and November, and winter includes
December, January and February., Whille these perlods are general ly more
consistent than calendar quarters In the marine environment, this may not
be true In some years. In 1984 the September temperatures were so exces-
sive (Table 1) that they were quite different from those of October and
November, exemp|1fying wel | the unusual ly high readings associated with the
lingering EI Nifio event.

Record High Temperatures
~The lingering El Nifio produced 25°C water from the shorelines to Santa
Catal ina, according to local commercial fishermen, and the anchovy brought
in from cooler waters to the north for bait died in the bait tanks as the
local water was circulated over them. There seems |ittle doubt that these
temperatures exerted a profound effect of the already depauperate fish
fauna in the Marina, leaving the benthic fauna without predators to harvest
their numbers as usual.
The highest temperature recorded In the 1976=1979 investigations was
23,0°C at the Oxford Flood Control Basin in the summer of 1976. In con-
trast in 1984, fifteen statlions recorded temperatures above 23°C in July

and September, with the highest occurring again In the shal low Oxford Flood
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Control Basin, at 25.5°C. Figures 3 through 8 Illusfra're"rhe temperature
trends within the Marina, plotted | inearly as distances from the break-
water. Stations 1, 2, 3, 4, 5, 11, 10 and 13 form a continuum, while:
Stations 6, 7, 8, 9 and 12 are partially Isolated from the continuum,
Station 12, In Bal lona Creek, and Station 1 are graphed to the left hand
side of the plots since they are in a different direction from remaining
the linear and non-~|inear array of stations. Comparisons are made with
data from the prior studles.

The general trend Is for rising temperatures as distance from the
breakwater increases; the only deviation from this occurred in November
(Figure 8) when waters throughout the Marina were apparently well mixed.
The plots for May showed similar trends in 1978, 1979 and 1984, as did
those for June in 1978 and 1984 (Figures 3, 4). The July temperatures
(Figure 5) showed considerable difference between the years, with 1978
lower than 1977, and 1984 much higher than in elther of the prior years.

September 1984 temperatures (Figure 6) Il lustrate the dichotomy be-
tween the usual pattern for that month, when air temperatures in the day-
time can be quite high as wel | as water temperatures. There Is a cc.ansls-
tent difference of about 4°C elevation in water temperature ov;r those In
the prior years shown. October temperatures (Figure 7) stil! remained
elevated over the normal range, although there were greater differences
between 1977 and 1978. Whereas 1978 was warmer In October than 1977, it
was colder in November (Figure 8). The November 1984 temperatures were
lower at the Marina entrance, indicating the return of colder water, but
the inner-Marina stations remalﬁed warm.

Salinities

Ocean salinities general |y range from about 33 parts per thousand
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(ppt) to about 37 ppt, with an average of 35 ppt used for convenience
(Sverdrup et al., 1946). Off southern Callfornia, salinities are |ikely to
range between 33.0 and 34.5 ppt, changing with the seasonal shifts in water
masses. |Inshore waters are more |ikely to be affected by heavy railnfall,
and Marina waters reflect the Input of freshwater from drainage as wel l.
Seasonal and annual average salinities were figured In Soule and Ogurl
(1980). Heavy rains depress the Marina salinities, especially at the
surface. Otherwise, the lowest salinities are usual ly recorded when read=-
ings are taken on a falling tide at Station 12 on Bal lona Creek, or at
Station 13, the Oxford Flood Control Basin, when freshwater flow is mixed

with Marina waters. Comparison of salinity ranges is as fol lows:

Range (ppt) 1976 1977 1978 1979 1984
Spring 27.9-31.7 25.5-30.9 31.2-33.4 31.1-3].91
Summer 30.0-33.5 21.7-31.5 28.0-30.7 28.7-34.62
Autumn  30.5-32.7 32.0-33.8 29.5-32,2 31.5-35.5

Winter> 30.9-34.3 16.2-28.2 18.5-31.2

! one month only; 2 two months on ly; 3includes January

and February of the fol lowing year.

In September 1984, salinities had climbed to a mean of 34.51 ppt
while the temperatures hit record highs, indicating the return of tropical
waters. The range was from 32,3 ppt in the Oxford Flood Control Basin to
35.5 ppt at Station 2. |f the three autumn months are averaged, the mean
of 32.82 ppt is similar to that of 1976, 1977 and 1979 but higher than that
of 1978,
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Table 1. Mean Temperatures by Statlon in 1984
May June July Sept Oct Nov
Station
1 18.2 20.2 19.7 22,3 20.6 16.8
2 17.7 20.1 19.4 22,2 19.9 16.8
3 19.0 20.5 21.0 23.2 20.6 17.1
4 19.0 20.7 24.0 23.8 21.1 17.0
5 19,7 21.2 22,7 23,9 21.6 17.5
6 19.9 21.5 23,2 23.9 21,7 17.5
7 19.9 21.9 23.3 241 22,0 17.7
8 | 20,2 22.2 23.2 24.3 22,3 17.4
9 19.8 22.1 22,9 24,2 22,2 17.9
10 20.1 22,2 23.3 24,3 22.3 18.0
1" 20.1 22,0 23.3 24,3 22.1 17.7
12 ——— ———— —— 22,9 20.8 16.8
13 ———— ———— ——— 25.5 22,6 17.4
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Figure 3. May Temperatures in Surface to 2m Depth. Stations are
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DISSOLVED OXYGEN, pH AND LIGHT TRANSM I TTANCE

Dissolved oxygen (DO) along the open coast generally ranges from
between 6.0 and 8.5 ppm, al though the saturation point Is dependent upon
temperature and salinity. The presence of phytoplankton can Increase DO
greatly (Sverdrup et al., 1946) during photosynthesis while aeration from
turbulent mixing In the surf zone also Increases DO. Decreases in DO may
be due to biological activity, to the biochemical oxygen demand from +the
bacterial degradation of organic matter or to the chemical oxygen demand
due to oxidation of chemical pollutants. The die-off of a phytop!ankton
bloom can exert oxygen demand sufficient to render the waters anoxic Imme-
diately fol lowing very high DO values.

Regulatory agencies such as the California State Water Qual ity Contro!
Board and the Department of Fish and Game have arbitrarily set 5 ppm. as
the minimum dissol ved oxygen for acceptable water quallty for fish but
many Invertebrates are capab!e of surviving In much lower concentrations.
Fish will show considerable stress below 3 ppm but some worms exist at

levels below 1 ppm.

The ranges In dissolved oxygen in 1984 can be compared with those from

prior surveys as fol lows:

Range(ppm) 1976 1977 1978 1979 1984
Spring 7.43-9.53 7.07-8.60 5.97-8.10 4.10-9.10!

Autumn  3.27-7.57 6.70-9.37 3.03-6.40 1.00-10.5
Winter 2.20-5.70 6.15-9.33 4.37-7.17
! one month only; 2 two months only; winter includes January and

February of the following year.

Dissolved oxygen (in ppm) averaged throughout the water column for all
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stations produced to fol lowing means for 1984:

May June July Sept. Oct. Nov.
6.05 7.86 9,48 7.27 8.51 7.52

These would seem to be adequate levels as compared with means for
ear|ier periods, suggesting an improvement In conditions in the Marina.
However, episodes of DO below 5 ppm can seriously affect fish In the Marina
at that time, regardless of the good average levels.

In Figures 9 to 14, the 1984 dissolved oxygen data are plotted with
those from comparable periods In the earller studies. Separate plots glve
values for DO at the surface to 2m average (a), and values at the bottom
of the water column (b). The Marina stations are graphed as a |lnearly
arranged series from the breakwater; values for stations In the side
basins may | ie off the | Ine to some degree. Station 12, in Bal |ona Creek
lles to the left of the plot since it Is Iin a dlfferenf direction.

It appears that 1984 dissolved oxygen levels were higher In most
Instances. The progression is, in general, one of decreasing DO from the
entrance to the Inner basins, with some notable exceptlions.

In May 1984 (Figure 9), bloom conditions were present at Station 3,
flanked by low DO at Stations 2 and 4; DO was below 5 ppm except on the
surface at Station 7. In June (Figure 10), a bloom was measured at Station
1, at the mouth of Bal lona Creek, and the only places where DO hovered as
low as 5 ppm was at the bottom at Stations 10 and 11. In Jqu 1984, DO data
suggested that most of the Marina was eutrophic, with bloom; producing high
oxygen levels (Figure 11). The only exception was at Statlon 10, where
bottom oxygen dropped to 4 ppm, but even this level was higher than that in

1978.
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" September 1984 (Figure 12) showed general ly high levels throughout the
water column at Statlons 1 through 5. At most of the other statlions
surface values were high but bottom DO levels were quite low. Thus bottom
readings reached 1.0 ppm at Station 6, 2.1 ppm at+ Station 8, and 2.5 ppm at
Station 9. These values may wel | indicate that the bloom was dying off In
the bottom waters, or that the extremely warm waters have de¢reased the
saturation point for DO, exerting further stress on the system.

High oxygen levels continued into October 1984 (Figure 13) but no very
low DO values were recorded at that time. Such conditions are transitory,
however, and monitoring a day or two later might have created a different
picture 1f a bloom had started to dle. High oxygen levels continued into
November as wel | (Figure 14) at Stations 1, 4, and 6, and were sl ightly
below normal at Stations 2, 3, 5, and 11. The remainder of the stations
clustered around 5-6 ppm, except at Stations 12 and 13, where values drop-
ped below 5 ppm.

Although low oxygen eplsodes have been associated with berlods fol lo=
wing heavy rains, which bring In debris with high oxygen demand, no parti-
cular factors have been associated with the patchy phytop |ankton blooms
that occur In the Marina during much of the warm weather. The low clircula-
tion and flushing tend to keep the phytoplankton concentrated, and nut=-
rients are plentiful, so that blooms may be maximized.
Hydrogen lon Concentration (pH)

The usual range of pH In the ocean Is approximately 7.5 to 8.4 (Sver-
drup et al., 1946). The higher values occur near the surface and In areas

of high photosynthetic activity. High pH levels may be found In bays and

. estuarles unless hydrogen sulfide is present produced by anoxic sediments,

In which case the pH may fall below 7.0. Phytoplankton utilization of
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carbon dioxide may also reduce pH.

The pH levels were within the normal range throughout the 1984 study.
The only month that showed any devlation was June where levels down to 7.2
were recorded. This was during a perliod of phytoplankton bloom but condi-
tions were not greatly different from.fhose that occurred at other periods.
The possibility exists that this could have been a probe mal function as
wel |, although instruments are cal ibrated against pH standards before each
cruise.

Light Transmittance

Light transmittance Is measured with a modified Hydroproducts trans-
missometer which measures the passage of a beam from a sel f-contained |ight
source through the water as the tube Is lowered through the water column.
Waters offshore along the coast may range from a transmittance of 95 per-
cent down to 80 percent but waters in the Marina would not show that degree
of clarity due to suspended sediments and phytop |ankton. Waters at Station
1 and 2 and in the entrance channel measured in the 80 to 95 percent range
except during May and June when the range at Stations 3, 4, and 5 was 60
to 80 percent. Transparency_ranged downward from about 70 percent at the
inner stations, and as might be expecféd. reached as low as 28 percent
near the bottom.

Many of the normal Marina organisms Including fish species would not
occur in the area If the waters were not turbid, but other specles wil |
avold such waters. Turblidity offers Juven;le fish protection from visi-
bility to predators as well as providing ;he suspended plankton on which

they may feed.
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NUTRIENTS

Nitrate, nitrite and ammonia are soluble inorganic forms of nitrogen
that are essential nutrients In the sea, along with phosphate and sili-
cafe.Nifrogen and phosphate are utilized by phytoplankton in the upper
layers of the photic zone whereas silicate Is used by diatoms to build
their exoskeletons (tests).

In earller marine studies only surface samples were anal yzed for
nutrients but In the present study, water samples were taken at surface, 2Zm
and 4m. Ammonia samples were acidified with concentrated hydrochloric acid
to fix the unionized ammonia, chllled and returned to the laboratory for
analysis. There, samples were treated with sodium hydroxide and immediate-
ly read with an Orion specific lon probe for total ammonia. Other water
samples were iced in the field and frozen in the laboratory until thawed
for flltration and analysis of nitrite, nitrate, phosphate and silicate
using a Technicon AutoAnalyzer. The AutoAnalyzer data are tabuliated in
Tables 2 through 6 and ammonia data are given in Appendix A.

Ammonia

About 95 percent of the ammonia in the sea is in the ionized form
(NH4+) at pH 8, with the un-lonized toxic form (NHz) as the remaining five
percent (Morel and Schiff, 1983). The toxic form is about 40 percent lower
in seawater than In fresh water. Increasing pH by one unit causes nearly a
tenfold increase In NHz and a 5°C temperature rise increases NHz by 40-50
percent.

Most marine algae preferential |y take up NH4+ over nifrafe(NO3'),
switching to N03' when ammonia is depleted. This may be due to lower
amount of energy needed since ammonia can be directly incorporated into
proteins while nitrate must be converted to the amino form (Valiela, 1984).

Ammonia Is measured in microgram-atoms of nitrogen per |iter, written as

31



ug-at/L or ug-af/L". This Is equal to 0.017 milligrams/L of ammonia
nitrogen. In open ocean the level may range from 0.1 to 0.5 ug-at/L and in
Santa Monica Bay near the Hyperion sewage outfall it ranges from about 2.0
to 5.0 ug~at/L (Morel and Schiff, 1983). The highest levels found in the
Marina were around 30 ug-at/L (about 0.5 mg/L). The sources of the ammo-
nlum are in the bacterial degradation of organic wastes such as sewage and
decay of plan{ and animal debris or hydrocarbons. Marine animals also
excrete ammonia but this source is minimal as compared with wastes.

Surface ammonia levels averaged slightly higher in 1984 compared to
1976-1978, and higher concenfraflons were found below the surface. A
change to the Orion probe from wet chemical methods used previously did not
seem to produce notable differences in values. Ammonium concentrations
tend to be higher at Bal lona Creek and the mouth of the Marina (Stations 1
and 2), with relatively low levels in the entrance channel. Levels rise in
the main channel, and are usually highest in the basins and at the Oxford
Flood Control Basin. In May 1984, this frend was evident (Figure 15) at
the 2m and 4m depths while surface ammonia was low. The oxygen profile had
suggested a phytoplankton bloom In progress in the entrance channel, which
might explain the lower ammonia as due to phytoplankton uptake.

The June ammonia values were higher than in May; DO readings (Figure
10) suggesting a bloom at Station 1 and ammonia was low there (Figure 16).
As the DO decreased toward the Interior of the Marina, ammonia showed a
steep rise, especial ly at the surface. This suggests die-off of a bloom
but could also indicate input of wastes that were being degraded. July
ammonia values were generally low (Figure 17; note lower scale than in
June). This corresponds well with the generally high dissolved oxygen

levels Indicative of phytoplankton activity, except for bottom waters at
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Station 10 (Figure 11b).

September ammonia values were the lowest of the year, below 8 ug-at/L
except at Station 13 (Figure 18). Dissolved oxygen, however, was high in
surface waters throughout most of the Marina except at Station 10, but in
bottom waters the DO dropped radical ly inward from Station 7. October
ammonia values (Figure 19) were similar to that of June and relatively
uniform except for peaks at the surface at Station 4, at 2m at Station 7,
and at 4m at Station 8. The October DO profile ( Figure 13a,b) showed high
levels with a peak at Station 6 and a drop at Station 13. November
ammonia levels (Figure 20) gave the highest mean of the year but were
fairly uniform throughout the water column, except at Station 8, which had
29.2 ug.at/L. Oxygen levels were high oEly at Station 3 (Figure 9a,b),
which also had the lowest level of ammonia.

The ammonia levels found in the Marina were wel |l below EPA |imits for
chronic exposure and Cal ifornia Ocean Plan |Imits for effluents.
Nifrate and Nitrite

Nitrate Is general ly the most abundant form of Inorganic nitrogen in
the open ocean (Valiela, 1984), but it may disappear in the photic zone
during phytoplankton blooms. In winter the amounts may rise if phyto-
plankton production is low. Although nitrate is readily taken up by phyto-
plankton, ammonia is preferred over nitrate. Nitrite is present only in
smal | quantities, since it is an intermediate product in the nitrification
- denitrification processes. The AutoAnalyzer measures a combined value
for nitrate and nitrite and a separate value for nitrite, so that nitrate
is determined by subtracting nitrite value from the combined NOz & NO,
values. Figures 21 to 25 display the Marina data for 1984.

The highest amounts of nitrate - nitrite were found in June 1984 at

Station 10 with 17.7 ug-at/L, and in November, when it reached 24.1 ug-at/L

33



in Bal lona Creek at Statlon 12. The other readings are for the most part
lows with especial ly low values in July. This pattern Is similar to that
of ammonia, which suggest that phytoplankton probably are utilizing the
nitrogen as rapldly as it is generated In the summer but the phytop | ankton
are depleted In November, al lowing nifrogen increases.
Total Inorganic Nitrogen

Total Inorganic nitrogen Is determined by adding the values for NO,
and NOz obtained from the AutoAnalyzer to the ammonia as measured using the
Orion electrode method. Figures 26 to 30 display those results. In most
cases the curves are very similar to the curves for ammonia by itself
(Figures 15-20) except for the peaks that were noted In nitrate, which
otherwise occurred at low levels.
Phosphate = Phosphorus

The chemistry 6f phosphorus in seawater is complex since under aerobic
conditions it adsorbs to calcium carbonate and clay particles, tends to
form insoluble salts with heavy metals and occurs in marine organisms in
organlic compounds such as proteins and nuclelc acids. Phosphates will
rapidly be regenerated by the decomposition of organisms and phytop | ankton
and excretory products. In anaerobic environments, hydrogen sulfide can
reduce iron in complex forms resulting In an increase in solubility of
phosphates (Jeffries, 1966; Valiela, 1984). Phosphates occur in the seas at
approximately 1.0 to 2.0 mg-af/mS. Bacteria and primary producers take
phosphorus up rapidly, keeping levels |ow.

Figures 31 to 35 il lustrate the profiles for phosphates In the Marina
In 1984. Levels are low with the exception of Station 12, in Bal lona
Creek, where peaks were recorded Iin September, October and November, with

a high of almost 4 ug-at/L In November. The general trend was for rising
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levels in the inner Marina, with some exceptions. Whether any of these
peaks represent phosphate detergents Is unknown. More |ikely they repre-
sent the amount of decaying organic matter, and possibly the increased
solubi | ity of phosphate In the sulfide anaerobic muds.

Silicate

Silicate Is present principal ly as the degradation product of d}afcms
and radlolarians when thelr tests are dissolved. Those that pass through
the digestive tracts of other animals tend to break down more rapidly.

The silicate concentrations in the Marina ranged from less than 2 ug-
at/L to more than 60 ug-at/L (Figures 36 to 40). There was a general frend
of rising values In the Inner Marina, with high values at Station 10, and
at times at Station 13. The other peaks were at Station 1, Bal lona Creek.
Comparison of 1984 Nutrient Data with Earller Information

Nutrient salt concentrations are non-conservative in the marine
environment and consequently can vary considerably in local concentrations
because of biological cycling and changes In rates of natural replenish-
ment. In Marina Del Rey, their presence also reflects not only varying
natural conditions of weather and tide, which affect runoff, but also
artificlal inputs stemming from patterns of land use In the area which may
affect one or more sampling stations but not al | of them. Consequently
direct numerical comparison of concentrations from month to month or year
to year are difficult since the data may vary by one or two orders of
magnitude at the same station on consecutive monthly sampl ings.

Patterns of distribution, however, can yield information on factors
affecting al | or part of fhe-wafer§ of the Marina either as a temporary
disturbance or as a relatively constant feature 6f the environment. Fig-
ures 15 through 42 show some of these patterns for the data col lected in

1984, The dafa suggest that the Oxford Flood Control Basin is a constant
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source of eutrophic enrichment for the Marina while Bal lona Creek and
Bal lona Lagoon are less constant sources but do significantly contribute
substantial quantities of nutrients.

Quantitative comparison of 1984 data with data from 1977-1979 mean
values shows that summer levels of nutrients are rapidly utilized but
levels are high In November and December also, by ranking the data in order
of magnitude, comparisons can be made which Indicate that the patterns of
enrichment are, for the most part, consistent throughout the Marina from
year to year.. The earlier data do not Include samples from Stations 12 in
Bal lona Creek, and 13, the Oxford Flood Control Basin, but do support the
conclusions based on the 1984 data regarding the sources of nutrient Input

to the waters of Marina del Rey.

BIOCHEMICAL OXYGEN DEMAND (BOD)

Biochemical oxygen demand was measured In water samples twice in 1984,
In June and November. Figures 41 and 42 | lustrate the data. The range of
values are not greatly dlfférenf from those obtained offshore along the
coast, which may be considered amblent levels. There were peaks at Station
3, adding to the other indications that the Bal lona Lagoon system intro-
duces pol lutant loadings to the Marina. Other high values occurred in
similar locations of pol lutant inputs, at Stations 10 and 13, The high BOD
levels at Statlon 3 were inversely related to the low dissolved oxygens
recorded there (Figure 10 a,b), |f BOD were measured immediately after a
rainfal |, the readings would no doubt be much higher due to the high oxygen
demand of debris and pol lutants. Also, during storms the resuspension of
anoxic sediments can cause high oxygen demand because of changes in the

chemical state of metals, organics and minerals.
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Ammonlo-N - yg-ot/l

Ammonla=N - ug-at/i

1" - May 1984 — Ammonia—N
12 11 2 3 T4 & 7611 8 810 13
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4-
34
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1 Y T
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Miles from Broakwater
a O motem 0 2 meters 4 4 motems

FIGURE 1S. AMMONIA-NITROGEN (UG-AT/L) IN MAY AT SURFACE, 2 AND 4M.
STATIONS ARE PLOTTED LINEARLY IN DISTANCE (MI) FROM BREAKWATER. -
STATIONS 6,7,8,9, AND 10 LIE OFF LINEAR PLOT IN SIDE BASINS..

( UG-AT NH4/L = 0.017 MG NH4/L)

-
-
-
-

~ June 1984 — Ammonla-N =
o s __ ETTEFT
26 -
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Miles from Breackwoter
o meters

) 0 O meters 4 meters
FIGURE 16. AMMONIA-NITROGEN {UG-AT/L) IN JUNE 1984.
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Ammonia—N — ug—at/|

Ammonio—N — ug-—at/|

10 ) . July 1984 — Ammonia—N'
12 1| 2 3 T4 S 78119 810 13

9 —

Stotions

8 =

-1 o 1 2 3
Milsas from Breckwoter
a O metors ¢ 2 meters A 4 rnoters
-FIGURE 17. AMMONIA-NITROGEN IN UG-AT4/L, JULY 1984, AT SURFACE,
2 AND 4M. STATIONS ARE PLOTTED LINEARLY IN DISTANCE FROM BREAKWATER.
STATIONS 64,7,8,9, AND 10 LIE OFF LINEAR PLOT IN SIDE BASINS.
(1 UG—AT’NH4/L = 0.017 MG NH4/L)
20 . ,__September 1884 — Ammonia—N .
19 12 1| 2 3 R} 5 78119 810 13

Y S

18 4 Stationa
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-1 . o 1 2 3

Milea from Breakwater
a © metera ° 2 meters A 4 meters

F1GurE 1s. AMMONTIA-NITROGEN IN SEPTEMBER 1984 (UG-AT/L )
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Ammonio—-N — ug—ot/l

Ammonia—N - ug-—at/|
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FIGURE 19.
2 AND 4M,

October 1984 — Ammoniao—N

12 1| 2 3 T 4 S 7611 9 810 13
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-
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lomes from Breckwater
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( 1UG-AT NH4sL - 0.027 MG NH4/L)
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Novembear 1984 = Ammonia—N

AMMONIA-NITROGEN (UG-AT NH4/L IN OCTOBER 1984, AT SURFACE,
STATIONS ARE PLOTTED LINEARLY IN DISTANCE (MI) FROM BREAK-
WATER. STATIONS 6,7,8,9, AND 10 LIE OFF PLOT IN SIDE BASINS.

Stations

12 1{ 2 3 P S 7611 9 810 13

-1 1 2

Miles from Breakwater
a O meters o 2 meters A 4 meters

FIGURE 20. AMMONIA-NITROGEN IN NOVEMBER 1984 (UG-AT/L).
PEAK AT STATION 8 AT THE SURFACE.
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NO3~N + NO2-N — ug-at/!

NO3—N + NO2-N — ug-at/I

20 June 1984 — Nltruto—N -+ Nitﬁb—N

19 1] 2 3 )R 73119310 13

18 S
17 <
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15 =
14 —
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12 -
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q -
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1 -
o Y

-1

Mileas from Breakwater .
a O motors e 2 meotera A 4 metors

FIGURE 21. NITRATE AND NITRITE TOTALED (UG-AT/L) JUNE, 1984,
STATIONS ARE PLOTTED LINEARLY IN DISTANCE (MI) FROM THE BREAK-
WATER. STATIONS 6,7,8,9 AND 10 LIE OFF PLOT IN SIDE BASINS.

July 1884 — Nirate—N + Nitrite—N
2

12 1 3 - S 7611 9 810

0.9 -
0.8
0.7 -
0.8 -
0.5 -
0.4
0.3
0.2
0.1 -

Mtlea from Breckwater .
g O meters 2 meters A 4 motems

FIGURE 22. NITRATE AND NITRITE TOTALED (UG-AT/L) JULY 1984,
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NO3-N + NO2-N — ug-at/|

NO3~N + NO2-N - ug-at/|

Sepbmber 1984 - NRratn—N + Nitrite—N ‘
12 1] 2 3 2 T 36119 810 13

-1 0 1 2 3
M‘nu from Breckwater
O O metoars 2 meters A 4 metem

FIGURE 23. NITRATE AND NITRITE TOTALED (UG-AT/L) SEPTEMBER 1984.
STATIONS ARE PLOTTED LINEARLY IN DISTANCE (MI) FROM BREAKWATER.
STATIONS 6,7,8,9, AND 10 LIE GOFF PLOT IN SIDE BASINS.

. October 1984 — Nitrote—N +Nitrite—N .
12 1l 2 3 . 4 5 7811 9 810 13

Miles from Breakwater
(n] O meters . o 2 meters A 4 meters

FIGURE 24. NITRATE AND NITRITE TOTALED (UG-AT/L) OCTOBER 1984.
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NO3~N + NO2-N - ug-at/|

_ November 1984 — NRroto—N + Nitrte—N
z‘;_ R E) 3 4 5 Jemo B0
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8 - A
4 O .
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o 2 meaters " &4 4 metars
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FIGURE 25. NITRATE AND NITRITE TOTALED (UG-AT/L) NOVEMBER 1984.

STATIONS ARE PLOTTED LINEARLY IN DISTANCE (MI) FROM BREAKWATER.
STATIONS 6,7,8,9 AND 10 LIE OFF PLOT IN SIDE BASINS.
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June 1984 — Total Inergenie N
ey T2 3 4 5 78119 810 13

20 4

inorganic N — ug—at/l

10 -~

o T ™ | L T T

-1 o 1 2 ‘ 3

Miles from Breckwater
O O meters ° 2 motesrs A 4 matara

FIGURE 26. INORGANIC NITROGEN CALCULATED AS SUM OF NITRATE AND
NITRITE DATA FROM AUTOANALYZER AND ORION PROBE AMMONIA VALUES.
STATIONS PLOTTED LINEARLY IN DISTANCE FROM BREAKWATER, JUNE 1984

14 +- $ :me 19954 -Tc:tcl:!norgaric 'N S s e 5
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FIGURE 27. INORGANIC NITROGEN IN JULY 1984,
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Total inorganic N — ug-ot/|

Tota! inorganic N = ug—ot/l

28

. Seqtembnr :1984 -_— T?tnl Inot"gcl:lic. N
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12
10 =

12
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Miles from Breakwater
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FIGURE 28. INORGANIC NITROGEN CALCULATED AS SUM OF NITRATE AND
NITRITE DATA FROM AUTOANALYZER AND ORION PROBE AMMONIA VALUES.
STATIONS PLOTTED LINEARLY IN DISTANCE FROM BREAKWATER, SEPTEMBER 1984.

October 1984 — Total Inorganic N
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FIGURE 29.
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INORGANIC NITROGEN IN OCTOBER 1984.

a4



Inorganic N — ug—at/|

_ November 1984 — Total Inorganic N

v
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Mileas from Breackwater
0 O metems ° 2 meters 4 4 matars

FIGURE 30. INORGANIC NITROGEN CALCULATED AS SUM OF NITRATE AND
NITRITE DATA FROM AUTOANALYZER AND AMMONIA VALUES OF ORION PRCBE.
STATIONS PLOTTED LINEARLY IN DISTANCE FROM BREAKWATER, NOVEMBER 1984
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PO4—P — ug—at/l

PO4-P — ug—at/l

June 1984 — Phoaphate—P
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FIGURE 31.

PHOSPHATE - PHOSPHORUS IN JUNE 1984,
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LINEARLY IN DISTANCE (MI) FROM BREAKWATER.
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FIGURE 32.
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PHOSPHATE - PHOSPHORUS, JULY 1984.

46

A 4 meters



PO4~P ~ ug-oat/l

PO4-P - ug-at/l

2.4 Septambor 1984 — Phoephute—-P
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FIGURE 33. PHOSPHATE - PHOSPHORUS IN SEPTEMBER 1984. STATIONS
PLOTTED LINEARLY IN DISTANCE FROM BREAKWATER.
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FIGURE 34. PHOSPHATE - PHOSPHORUS IN OCTOBER 1984.
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PO4-P — ug-at/l

N.ovcmber 1984 — Phosphate—P
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FIGURE 35. PHOSPHATE - PHOSPHORUS IN NOVEMBER 1984. STATIONS
PLOTTED LINEARLY IN DISTANCE FROM BREAKWATER.
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Silicate ~ ug~at/|

Silicate = ug—at/l
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FIGURE 36.
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SILICATE IN JUNE 1984.
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SILICATE IN JULY 1984.
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Shicate — ug-at/l

Silicate — ug—at/l
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FIGURE 39. SILICATE IN OCTOBER 1984,
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November 1984 — Slicate )
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FIGURE 40. SILICATE IN NOVEMBER 1984.
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FIGURE 41. BIOcHEMICAL OXYGEN DEMAND (BOD) IN JUNE 1984.
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FIGURE 42. BIOCHEMICAL OXYGEN DEMAND (BOD) IN NOVEMBER 1984.
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‘Table 2. Nutrient Chemistry Data, June 1984 (in ug-at/L)*

STA DEPTH P04 S04 NO3+NO2 NO2 NO3
1 0 0.35 8.32 0.07 0.08 -
2 0.49 5.97 0.25 0.10 0.15
4 0.31 4,83 0.10 0.08 0.02
6 0.35 5.31 0.13 0.07 0.06
2 0.36 5.56 0.09 0.08 0.01
4 0.43 5.78 0.32 0.12 0.20
3 0 0.44 16.27 0.08 0.04 0.04
2 0.48 15.68 0.20 0.07 0.13
4 0.43 10.22 0.19 0.06 0.13
4 0 0.35 12.58 0.24 0.05 0.19
2 0.47 10.53 0.18 0.09 0.09
4 0.56 9.67 0.37 0.08 0.29
5 0 0.44 15.66 0.05 0.05 -
2 0.50 11.59 0.31 0.12 0.19
4 0.60 11.64. 0.33 0.13 0.20
6 0 0.73 13.21 1.20 0.18 1.02
2 0.68 12,90 1.10 0.19 0.91
4 0.87 13.52 1.69 0.20 1.49
7 0 0.57 11.03 0.28 0.06 0.22
2 0.53 11.24 0.20 0.05 0.15
4 0.53 11.92 0.18 0.07 0.11
8 0 0.80 15.49 1.39 0.22 1.17
2 0.74 16.83 1.84 0.22 1.62
4 0.72 15.01 1.12 0.20 0.92
9 0 0.65 19.00 5.33 0.21 5.12
2 0.71 17.53 3.91 0.20 3.71
4 0.81 14,87 1.32 0.18 1.14
10 0 1.75 62.36 17.73 0.96 16.77
2 1.55 24.15 3.23 0.31 2,92
4 1.61 20.46 5.12 0.31 4.81
1" 0 1.17 33.30 7.29 0.48 6.81
2 0.77 20.33 3.44 0.27 3.17
4 0.87 15.79 1.46 0.19 1.27
13 0 1.80 26.33 4,79 0.61 4,18

¥ Samples are pre-filtered
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Table 3. Nutrient Chemistry, July 1984 (in ug-at/L)

STA  DEPTH PO4 S104  NO3+NO2 NO2 NO3
1 0 0.41 2.61 0.16 0.05 0.11
2 0.54 4.40 0.08 0.09 -
4 0.34 1.51 ND 0.04 -
6 0.30 0.31 0.13 0.04 0.09
2 0 0.44 3.56 0.05 0.05 -
2 0.39 4.57 ND 0.06 -
4 0.49 2.66 ND 0.05 -
6 0.38 1.04 0.10 0.05 0.05
3 0 0.71  12.51 0.18 0.08 0.10
2 0.52 9.58 ND - 0.07 -
4 0.38 3.84 0.10 0.05 0.05
6 0.51 6.37 0.04 0.06 -
4 0 0.49 12.59 0.11 0.07 0.04
2 0.59 10.69 0.09 0.07 0.02
4 0.48 6.24 0.25 0.05 0.20
6 0.59 5.67 0.14 0.07 0.07
5 0 0.72 15.99 0.06 0.05 0.01
2 0.66 12.93 0.12 0.05 0.07
4 0.58 8.67 0.08 0.04 0.04
6 0 0.61 0.32 ND 0.06 -
2 0.53 8.15 0.02 0.05 -
4 0.86 10.71 0.07 0.06 0.01
7 0 0.62 10.30 ND 0.05 -
2 0.63 10.23 ND 0.05 -
4 0.77 8.97 0.07 0.04 0.03
8 0 0.75 16.07  0.23  0.09 0.14
2 0.71 14,51 0.56 0.04 0.52
4 0.88 14.77 ND 0.04
9 0 0.49 0.33 0.12 0.07 0.05
2 0.90 14.54 0.05 0.05 -
4 1.04 15.81 ND 0.04 -
10 0 1.01 24.88 0.86 0.15 0.71
2 0.93 20.95 0.50 0.08 0.42
4 0.98 18.95 0.17 0.07 0.10
11 0 0.71 21.14 0.82 0.14 0.68
2 0.79 17.30 ND 0.07 -
4 0.82 13.75 ND 0.05 -
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Table 4.

STA
1

10

DEPTH

& NO &N O &~ NO &~ NO &~ NO OBNO AENO A NO ADENO AUWWNO

PO4
1.25

0.56

0.72

S104

5.78
5.25
4.73
2.89

2,89
2.10
2.63
1.97

3.81
3.94
2.00
2.50

5.85
5.07
4.66
4.88

7.88
6.36
5.66
7.62

4.88
9.23
10.78

11.38
10.61
13.61

10.53

11.00 -

9.44

0.68
6.76
12.59

9.61

9.28
8.7

55

NO3+NO2

2.32
2.00
1.47
1.09

0.49
0.27
0.33
0.31

0.72
0.70
0.31
0.30

0.73
0.81
0.41
0.61

0.37
0.45
0.81
0.61

0.61
0.00
0.09

1.11
1.31
1.46

0.59
ND
0.06

0.50
0.74
ND

0.32
0.01
0.08

NO2

0.80
0.72
0.44
0.43

0.17
0.09
0.11
0.12

0.20
0.21
0.06
0.10

0.10
0.32
0.18
0.22

0.19
0.14
0.18
0.23

0.22
0.02
0.13

0.09
0.26
0022

0.10
0.07
0.08

0.10
0.08
0.15

0.12
0.09
0.07

Nutrient Chemistry Data, September 1984 (in ug-at/L)

NO3

1.52
1.28
1.03
0.66

0.32
0.18
0.22
0.19

0.52
0.49
0.25
0.20

0.63
0.49
0.23
0.39

0.18
0.31
0.63
0.38

0.39



Table 4. cont'd.

STA
11

12

13

DEPTH

o &ENO HNO

P04

1.68
0.02
1.52

2.12
0.95
0.87

0.39

Sio4
10.19
10.40
11.72
18.68
6.46
5.33

14.38

56

NO3+NO2

0.70
0.07
ND

7.88
2.17
1.47

0.24

0.15

0.64
0.51

0.22

NO3
0.55

7.88
71.53
0.96

0.02



Table 5.

STA
1

10

DEPTH

£ NO & NO ~NO &NO »NO OB NO OAENO &NO AR NO O NO

PO4

0.64
1.00
0.95
0.96

0.90
0.89
0.91
0.86

0.88
0.93
0.91

1.02
0.94
0.89
0.96

1.07
1.33
1.05
0.88

1.53
1.33
1.52

1.15
1.19
1.22

1.44
1.30
1.09

1.22
1.21
1.10

1.47
1.23
1.20

S104

7.32
6.69
3.58
4.11

5.54
5.19
4.67
3094

8.09
8.73
6.32

9.72
9.72
8.46
6.57

10.96
10.19
10.84

9.56

12.87
12.86
10.48

11.16
11.16
12,35

12,80
12.09
13.14

15.63
15.08
13.74

17.46

16.37
16.11

57

NO3+NO2

0.45
0.09
0.52
0.22

0.64
ND
ND
0.37

0.22
0.22
0.14

0.42
0.56
0.45
0.15

0.85

0.64
0.67
0.76

1.77
2.26
1.93

1.07
1.04
1.35

0.86
1.10
1.16

5.49
3.53
1.98

0.88
0.96
1.10

NO2
0.08

0.27

Nutrient Chemistry Data, October 1984 (in ug-at/L)

NO3

0.37
0.04
0.49
0.18

0.51

0.28

0.09
0.09
0.03

0.24
0.38
0.28
0.01

0.68
0.50
0.45
0.60

1.44
1.97
1.66

0.84
0.82
1.10

0.65
0.86
0.89

5.13
3.29
1.70

0.63
0.69
0.83



~ Table 5. cont'd.

STA
11

12

13

DEPTH

o N O & NO

P04
1.28
1.14
1.04

1.05
1.73

1.59

S104

13.61
13.14
12.61

13.66
10.38

19.44

58

NO3+NO2
1.46
1.59
1.48

0.64
0.72

1.85

NO2

0.22
0.27
0.25

0.21
0.17

0.35

NO3

1.24
1.32
1.23

0.43
0.55

1,50



Table 6.

STA
1

10

11

12

13

DEPTH

o &NO & NO & NO & NO H&NO HNO &N O &N O HNO &aNOo ~NO &NO

PO4

1.72
1.21
0.20

0.90
0.62
0.48

0.82
0.58
0.80

0.75
0.87
0.80

1.05
1.10
0.94

1.05
1.63
0.95

1.06
0.95
0.99

0.80
0.95
1.23

1.33
1.21
0.94

1.23
1.10
1.14

0.95
1.34
1.11

3.7
0.78
0.66

1.82

Si104

33.41
13.77
4.73

13.26
9.02
5.93

9.94
10.99
12.03

9.11
9.78
4.65

15.41
14.37
9.05

11.04
14.36
13.06

13.80
13.32
10.44

11.66
14.88
12.90

16.19
14,69
14.18

16.83
14.81
13.46

14,72
14.47
11.52
50.76
14.00

8.26
22.40
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NO3+NO2

10.99
3.56
0.39

3.94
3.51
1.83

3.87
3.21
3.92

2.99
3.27
2.64

6.35
6.48
4.54

4.87
5.85
5.05

5.25
5.08
3.53

6.65
6.58
6.63

9.60
6.77
5.76

7.75
6.91
5.52

7.01
6.20
4.92

24.11
4.03
1.64

11.18

NO2

0.91
0.34
0.09

0.41
0.46
0.18

0.38
0.36
0.38

0.33
0.32
0.06

0.54
0.53
0.45

0.52
0.77
0.47

0.48
0.59
0.35

0.63
0.59
0.60

0.75
0.56
0.48

0.63
0.57
0.56

0.84
0.56
0.43

ND
0.41
0.18

1.19

Nutrient Chemistry, November 1984 (in ug-at/L)

NO3

10.08
3.22
0.30

3.53
3.05
1.65

3.49
2.85
3.54

2.66
2.95
2.58

5.81
5.95
4.09

4.35
5.08
4,58

4.77
4.49
3.18

6.02
5.99
6.03

8.85
6.21
5.28

7.12
6.34
4.96

6.17
5.64
4.49

24 .11
3.62
1.46
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SEDIMENT POLLUTANT BURDEN

INTRODUCT ION

The sediment composition in the Marina reflects the historic origins
of the area as a part of the estuarine wetlands that received the drainage
of the Los Angeles Rlver_wafershed, until It changed course to the south in
the early 1800s. Later, Bal lona Creek which drains much of the central Los
Angeles Basin, fed water to the marshes and numerous streams until it was
channelized by the Los Angeles County Flood Control District In the 1930s.
The Marina was constructed behind the barrier beach strand in the degraded
wetlands, which had been extensively filled and otherwise altered for
agriculture, oll production and waste dumping. Bal lona Lagoon |les between
the strand and the Marina and connects the Venlice Canal System to the
entrance channel of the Marina. Although it Is considered to be the only
remaining area of the original wetlands north of Bal lona Creek, it has been
considerably altered and degraded.

_ :

The low energy environment of the Marina lends Itself to a bulldup of
fine silts and clay, with a higher organic content as did the earlier
wetlands. The amount of sand in the benthos Is directly related to the
distance of a site from the beach, the severity of storms that carry sand
out to sea or deposit it along the beach, and the recency of channel
dredging to remove sand deposited behind the channe! entrance barriers.

Soule and Oguri (1980) found extensive amounts of sand at Stations 1
and 3 in 1977-79 as shown In grain size analyses. While grain size analy-
sis was not performed during benthic surveys In 1984, visual examination of
sediments at Statlons 1, 2 and 3 indicated a shift to fine silts with olly

mud lumps. The sediment at maln channel stations differed Iittle from
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those In the basins, except that those at Stations 9, 10 and 11 had
strongly sul fide odors.
POLLUTANTS

Sources of pol lution In the Marina include tidal flushing of pol lu=~
tants from Bal lona Creek Into the entrance channels, storm drains in the
Marina runoff from commercial enterprises, and vessel related materials
such as oil, trash and wastes.

Pol lutants tend to become attached or complexed to the finer sediments
and organic materials. In the low energy environment the fine sediments
settle out, whereas In the higher energy coastal environment the fines
remain suspended and may be widely dispersed.

There are no State criteria for ﬁefals levels In sediments In the
benthos around waste treatement outfal Is under Water Qual ity Control Board/
National Pol lution Discharge El imination Systems (NPDES) permitting, and
the data base for determining sediment toxicitles Is general |y poor.

Initial concerns of regulatory agencies were for potential release of
pol lutants from sediments into the water column. The release of trace
metals from sediments In seawater differs from that in fresh water, and is
governed by highly complex reactlons influenced by grain slize, pH, redox
potential, dissolved oxygen and degree of agitation (Chen and Wang, 1976).
Release of metals generally Is In the ppb range where sediment concentra-
tions are in the ppm range. Metals released Initlally by stirring may be
reprecipitated as metallc sul fides. Some chemical transformations are
blological |y mediated.

Many metals apparently are not bloavallable In sediments and bioamp! i-
ficatlon, the Increase of contaminants in succeeding levels of the food

chain, apparently does not occur. However, mercury, which forms highly
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toxic methy| mercury In seawater and cadmium are of particular concern.
While hexavalent chromlum Is quite toxlc, that form rarely occurs in marine
waters '

Data on acute and chronic toxicity of metals in seawater were assem-
bled by the California State Water Qual ity Control Board (1983) in con junc-
tion with preparation of the EIR on revisions of the Ocean Plan. The
fol lowing data from the EIR 1| lustrate conservative estimates of toxic

levels based on |iterature surveys:

Conservative Estimates of Toxicity In Seawater (ug/L = ppb)

Element In Seawater Acute (ug/L = ppb) Chronic (ug/L = ppb)
ToxIclity Toxiclty
Cadmium 200 7.6
Copper 28 6.4
Lead 476 26.0
Mercury 5.8 1.6
Nickel 350 146.0
Silver 8 ND
Zinc 195 56.0

It is emphasized that there Is no Information as to whether the levels
of metals in the sediments of the Marina might lead to acute or chronic
toxiclty levels of metal pol lutants In the interstitial water or in the
water column., The lack of bloavailabll ity of many metals in sediments
makes determination of potential for toxiclty difficult in comparison with
the levels found in water.

SAMPL ING PROGRAM

Sediment samples for analysis of metals and pesticlides were taken
during benthic sampling on 26 April and 25 October 1984, A Campbel | grab
(modified Van Veen) was used on the R.V. Golden West to take a 0.10 m?
sample of the benthos. Samples were then taken from the grab sample with a

plastic syringe and transferred to plastic contalners for metals analysls;
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samples for pesticide analysls were taken with glass syringes and stored in
glass. All samples were iced In the field and frozen for holding until

analysis by Associated Laboratories in Orange, Callfornia.

RESULTS AND DISCUSSION

For most parameters measured In Marina del Rey In 1984, the highest
levels were found at Stations 10 and 11 and at the Oxford Flood Control
Basin, Statlion 13. The data are presented In Tables 7 and 8 for metals and
hydrocarbons respectively. Fligures 43 to 59 il lustrate the levels of the
various parameters measufed In sediments at Stations 1 = 11 and 13; it was
not possible to take a benthic sample In Bal lona Creek at Station 12.

The stations showing the highest and lowest values for each parameter

are |isted In the text table below:

Incidence of Pol lutants In Marina del Rey Sediments

Parameter Range (ppm) Higher Lowest Aver. Backgrou?d
Stations Stations Polluted Areas

% Vol. Sollds 9.82 - 4.41 13, 10, 11 4

ToC 5.9 = 2.6 13, 10, 11 4

CoD (1000s) 10.1 - 72 2, 13 10

0il & Grease 180 - 5,350 2, 13 8

Org=-N 1,160 - 2,800 10, 13 4

Cadmium .- <LD 0.43

Chrom!lum 33.7 - 83.3 11, 9, 10 13 25.50

Copper 39.1 - 307 10, 1 1 9,02

Iron (1000s) 13.18 - 51.69 11, 9 1

Lead 66.1 - 293 10, 13 8 10.50

Mercury 0.27 -1.64 8, 6 1

Nickel 12.3 - 40.5 9, 11 1 15.40

Zinc 170 - 469 10, 13 6 44,40

PO, (1000s) 70 - 119 10, 7, 13 6

! From Draft EIR, California Ocean Plan, January 1983

The data Indicate that the flow from the so-cal led Oxford Flood Con-
trol Basin area (Station 13), Is stil| apparently the source of high levels

of organics and metalic pollution as it was In the previous 1977-79 sur-
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veys. Coupled with the further reduction in flushing that resulted from
expanding Marina capacity, the environmental quality of Stations 10 and 11
appears to have been decreased.

The only parameters |isted above which may stem equal ly from Bal lona
Creek and the Oxford Flood Control Basin are Chemical Oxygen Demand and Of |
and Grease, as suggested by deposition at Station 2 at the entrance to the
Marina.

Pesticides

The chlorlnaféd hydrocarbons (Table 8) consisted principal ly of chlor-

dane, with lesser amounts of some derivatives of DDT. By far the highest

levels of chlordane were found at Station 2, as indicated below:

Chlorinated Hydrocarbons in Marina del Rey Sediments

Parameter Range (ppb) Higher Stations Lowest Stations
Chlordane <Ld* - 721 2, 13, 10, 3, 1, 4 all others <Ld

pp ddd <Ld - 17 2, 3,1, 4 all others <Ld

pp dde 20 - 80 7, 9, 13, 5 8

¥ below the |imits of detection

The high total pesticides (as chlordane) found at Station 2 with 721
ppb suggests deposition due to Bal lona Creek flow. The other sources In
the Marina seemed to be the Oxford Flood Control Basin, with 468 ppb, and
the adjacent station 10 with 344 ppb, and Bal lona Lagoon with 313 ppb.

Chlordane was used on food crops until 1981, but is stil| used as a
garden Insectide and for termite control. It is considered carcinogenic
but little Is known about it+'s toxicity to marine organisms. Chlordane
does bloaccumulate in fish to over 14,000 times the concentration In water
_ (Draft EIR, State Ocean Plan, January 1983). The EPA criterion for chlor-
dane in seawater Is 0.004 ug/L. The estimate for acute toxicity Is 0.3

ug/L (in the form of heptachlor).
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DDT was used extensively woéldwlde for public health and agricul tural
pest control. The peak pérlod for uses In the U.S. was 1959, but it was
banned by the EPA in 1972 because It has a high affinity for liplds and
thus bloaccumulates In organisms Including humans, Callfornia State Water
Resources Control Board Ocean Plan, Draft EIR, January 1983). It has been
assoclated with decreased reproductive capacity in birds due to shell
thinning. DDT and its derivatives persist in the environment and have low
water solubllity. Although banned In the U.S., Illegal Importation from
Mexico may result in continuing agricultural use, and residual DDTs in
stormdrains or other dralnage systems may continue input to the ocean. The
conservative estimate of acute toxicity In the State Ocean Plan Is 10.0
ug/L and the Chronic toxicity estimate Is 0.23 ug/L.

The pattern for pp DDD appears to be assoclated with Bal lona Creek and
possibly Bal lona Lagﬁon, whereas pp DDE appears to be assoclated with
terrestrial drainage Into the Marina from storm drains and the Bird Sanc-
tuary. The lack of DDT in 1984 samples suggests that the materlal may have
been present in the basin sediments for some time.

There are no data from prior years to compare with the 1984 Marina
data. Water samples taken from storm flow in 1977 showed no detectable
pesticides, but It Is possible that sampling during a storm did not inter-
cept the Inputs Into the Marina.

Comparison of the levels in the Marina with those found in Santa
Monlca Bay and off Palos Verdes by SCCWRP (Brown et al., 1984) Indicate
that levels of DDTs and metabolites ranged from about 100-120 ppb in the
Santa Monica Bay to about 23,000 ppb off Palos Verdes, whereas the Marina

ranged from about 20 ppb to 119 ppb for the DDTs measured. However, they

-have developed techniques for measuring oxymetabol Ites that are not gener-
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ally in use in monitoring. Since the Iimited Marina basel ine survey did
not analyze for the oxymetabolites of DDT and PCB the numbers would be
somewhat low In comparison with SCCWRP data; levels appear to be about an
order of magnitude smal ler than those near Hyperion outfall. However
difference in techniques (Gossett et al, 1984) make comparison question-
able.

Polychlorinated Blphenyls (PCB)

Levels of PCBs ranged from about 18 to 44 ppb in the Santa Monica Bay
SCCWRP data. PCBs were below the limits of detection in the Marina study,
but might have approached the loﬁer levels found In the SCCWRP study.

The only producer of PCB In the U.S. marketed the chemical for use In
electrical systems under the trademark Arochlor. PCBs were also used In
plasticlzers, hydraulic'flulds. in pumps and compressors and as lubricants
and other commerclial products. I[t's production was banned by the EPA In
1977 because It is |ipophyllic and can be blioconcentrated from waters con-
talning concentrations below the | Imits of detection (Draft EIR, State
Ocean Plan, January 1983). Because of the long |ife of pumps, compressors
and other equipment and the perslstance of PCBs, the materials stil| are
entering marine waters due to Illegal dumping of waste fluids.

The conservative estimate of acute toxicity Is 10.0 ug/L and of chro-
nic toxicity Is 0.23 ug/L. |

Gossett et al. (1984) Indicated that the biological |y active oxymeta-
bol Ites of DDTs and PCBs are not found by the usual standard techniques,
but they may represent from 35 to 98 percent of the pesticide metabol Ites
and from 89 to 99 percent of the PCB metabol Ites. Thus the levels of these
two important toxlcant catagories may have been greatly underestimated In

al | basel Ine data wherever It has been gathered In the past.
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Ihe Dow lodine Recovery Plant Site

Because a former Dow Chemical lodine recovery plant was |listed as a
possible source of soll contamination In Bal lona Lagoon, the Los Angeles
County Department of Health Services contracted for an Investigation of
soil borings. The site, now covered by 12 feet of soll from grading of
fill from the Marina, lles on Via Dolce, west of Basin B, Samples for
chemical analysis were taken every three feet to a depth of 16.5 f+ In_ four
cores taken In the area., Results are presented In Table 9.

There were elevated levels of barium in the solls, as well as 14
metals and napthalene, which are |isted as toxic, corrosive, Irritating,
flammable, sensitizing or extremely hazardous. However none of the sub-
stances except barium exceeded the total threshold |Imit concentration
(TTLC) for toxicity.

However, |eachate tests of the barium in seawater produced Ievéls well
below the soluble threshold |Imit concentration (STLC) and are considered
Insignificant. Since all other parameters were below the TTLC, no further
tests were performed (BCL Assoclates, June, 1984). The low level of leach-
ate In seawater would also make analysis for barium In Marina sediments
unnecessary.

Levels of barifum ranged from 896 to 2,020 ug/g (ppdb) in the soll
borings at the Dow site. Norma! background levels would probably be below
300 ug/g). In the 1972-74 period the Los Angeles County Flood Control
District recorded up to 1,530 ug/L of barium In fresh water runoff sampled
from Bal lona Creek at Sawtelle Blvd. From 1976 to 1980 the peaks were at
500 ug/L in 1976, but In February 1980, levies of 900 and 1,160 ug/L were
recorded. Since that time levels have rarely been above the | imits of

detection.
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CONCLUS IONS

Comparison of 1977 and 1978 chemical data with 1984 results shows that
certain pol lutants have increased throughout the Marina, others have clear-
ly decreased, and st111 others show no consistent trend.

The parameters clearly Increased throughout the Marina include chemi-
cal oxygen demand, total organic carbon, organic nitrogen, copper, iron,
lead and zinc (Table 10).

" The parameters showling a consistent decrease were arsenic, cadmium,
nickel, and to a lesser extent, chromium and mercury.

Parameters without consistent trends, showing Increases at some sta-
tlons and decreases at others, were oil and grease and total volatile
sol ids.

On a station by station basis, the only station that has shown a clear
Increase In most parameters Is Station 3, at the tide gates from Bal lona
Lagoon. No reason for this trend can be given, but it involves increases
in 12 out of 15 parameters. Lesser increases occurred at Stations 6 and 2.

The only station showing a clear decrease is Station 7, where a ma jor
storm drain is located. |

The other stations showed mixed results, with increases in some para-
meters being about as numerous as decreases In others.

The relative Importance of the varlous parameters as toxicants cannot
readily be evaluated because the metals that have Increased may not be
bioavallable in the sediments.

Decreases In cadmium, chromium and mercury, the most |ikely to be
bloavailable, are poslflve’signs of Improvement in the Marina.

Increases in organic nitrogen, coupled with high levels of ammonia
found in the water column, plus the Increases in total organic carbon and

chemical oxygen demand indicate a decrease In the quality of the benthos
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and water column. This Is consistent with the sul fide odor of muds and
the dark red brown waters showing phytoplankton blooms In the inner slips,
particularly at Stations 9, 10 and 11.

The Oxford Flood Control Basin drainage Is probably responsible for
much of the buildup of organics on the bottom at Stations 9, 10 and 11.
Tidal flushing Is reduced in the deadend basins, causing deposition of fine
sediment and.parflculafe organic matter In the low energy environment.

The increase in organic nitrogen and TOC at th tide gates of Bal lona
Lagoon suggests an Increase in organic detritus originating in that water
system.

The high level of chlordane (721 ppb) at the entrance channel, Sta-
tion 2, indicates deposition from the Bal lona Creek flood control channel,
while the Oxford Flood Control Basin indicates terrestrial runoff, with 468
ppb chlordane. Chlordane was also high at the Bal lona Lagoon entrance.

The impact on the biota Is unknown.
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Table 7.

Statlon 1 2
Parameter®
Molsture % 41,84 40.21
Vol. Solds % 6.49 6.67
TOC % 3.9. A0
10D 1,120 2,070
coD 69,500 72,000
Oll & Grease 4,770 5,350
PO, 84,000 75,000
Org-N 1,190 1,550
Sul flde 0.46 0.90
Arsenlc <2 <2
Cadmium <1 <1
Chromium 36.8 42.9
Copper 39.1 45,3
lron 13,180 17,152
Lead 217.0 218.0
Mercury 0.27 0.66
Nlcke} 12.3 16.2
Zinc 215 229

* In mg/kg dry wt. (ppm)
unless otherwlse marked

Sediment Chemical Analysls, 25 October 1985 Marina del Rey

3 4 5 6 7 8 9
37.61 37.30 50.47 48.88 56.61 51.86 58.55
5.24 4.4 7.01 6.16 5.00 5.04 5.78
3.1 2.6 4.2 3.7 3.0 3.0 3.5
1,525 1,260 2,520 1,410 1,385 1,910 1,400
56,000 35,000 44,000 45,000 49,000 53,000 44,000
2,540 1,230 1,400 930 70 180 830
74,000 89,000 110,000 70,000 115,000 99,000 110,000
1,230 1,160 1,575 1,290 1,660 1,500 1,590
0.77. 1.16 1.05 3.27 0.37 0.7 3.18
<2 <2 <2 <2 <2 <2- <2
<1 <i <1 <1 <1 <1 <1
54.4 47.8 74.6 47.8 50.1 56.3 75.5
64.1 76.0 154.0 125.0 131.0 180.0 141.0
23,472 20,014 38,116 28,405 29,544 29,151 49,494
162.0 106.0 139.0 68.4 83.0 66.1 66.9
0.34 0.41% 1,03 0.61 1.02 1.64 1.35
16.4 20.8 30;0 21.9 20.9 27.8 40.5
209 176 264 170 200 243 260

10

64.63
8.45
5.1

3,180

10,100

2,420

119,000

2,800
0.93
<2
<1

75.3

307.0
42,007

293.0
1.35

33.0

469

62.06

8.28

5.0
2,730
55,000
1,030
105,000
1,950
0.90
<2
<
83.3
302.0
51,687
141.0
1.17
37.3

373

13

45.33
9.83
5.9

1,660

71,000

4,100

115,000

2,070
6.47
<2
<1

33.7

108.7
20,367

293.0
0.31

17.6

407
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Table 8. Sediment Pesticides and Chlorinated Hydrocarbons Marina del Rey, October 1984

Station
Parameter * 1
Aldrin <1.52
Alpha BHC <1.52
Beta BHC <1.52
Lindane <1.52
Chlordane 241
Dieldrin <3.04
Endrin <3.04
Heptachlor <1.52
Heptachlor <1.52
Epoxlde
pp DDT <3.04
pp DDD 8
pp DDE 22
Total Pest, 2n
Detected

Aroclor 1242 <7.60
Aroclor 1254

Total Chlor. m
Hydrocarbon

* In ug/L dry wt. (ppb)

<= {imits

<2.49
<2.49
<2.49
<2.49
21
<4.98
<4.98
<2.49

<2.49

<4.98
17
35
73

<12.45

73

<1.79
<1.,79
<1.79
<1.79
269
<3.58
<3.58
<1,79

<1.79

<3.58
12
32
313

<8.95

<15.20 <24.90 <17.90

313

©<1,76

<1.76
<1.76
<1,76
134
<3.52
<3.52
<1.76
<1.76

<3.52
29
168

<8.80
<17.60

168

<2.29
<2.29
<2.29
<2.29
<6.87
<4.58
<4.,58
<2.29

<2.29

<4.58

<4,58

53

<11.45
<22.90
53

<2.05
<2.05
<2.05
<2.05
<6.15
<4.10
<4.10
<2.05

<2.05

<4.10

<4,10
36
36

<10.25
<20.50
36

<2.117
<2.17
<2.17
<2.17
<2.17
<4,34
<4,34
<2.17

<2.117

<4.34

<4,.34
80
80

<1.83
<1.83
<1.83
<1.83
<5,.49
<3,66
<3.66
<1.83
<1.83

<3.66

<3.66
20
20

<10.85 <6.83

<21.70 <13.68

. 80

20

<2.02
<2.02
<2.02
<2.02
<6.06
<4.04
<4.04
<2.02
<2,02

<4,04
40
79
19

<10.10
<20.20

19

10
<2.46
<2.46
<2.46
<2.46

344
<4.92
<4,92
<2.46

2,46

<4,92

<4,92
37
381

<12.30
<24.60

381

n
<3.43
<3.43
<3.43
<3.43

<10.29
<6.86
<6.86
<;.43

<3.43

<6.86

<6.86
45
45

<17.15

13
<2.13
<2.13
<2.13
<2.13

168
<4,26
<4.26,
<2.13

<2.13

<4,26

<4.26
57
525

<10.65

<34,30 <21.30

45

525



Table 9. Soll Sample data from test borings on the Silver Strand, site of
a former Dow Chemical lodine recovery plant. (BCL Assocliates, for the Los
Anglels County Department of Health Services, 16 April 1984) -

Total Metals C-1 C-2 Cc-3 C-4
(TTLC) (ug/g) (ug/g) (ug/g) (ug/g)
Antimony <2.5 <2.5 <2.5 <2.5
Arsenic 4.7 3.3 3.9 5.3
Bar fum 896 1128 1945 2020
Beryl | ium <1.0 <1.0 <1.0 <1.0
Cadmium <0.5 <0.5 <0.5 <0.5
Chromium 8.8 5.4 7.9 10.1
Copper 10.4 9.3 11.2 10.5
lron 10,370 6180 8110 10,660
Lead 3.5 2.4 7.2 12.8
| Mercury <0.05 <0.05 <0.05 <0.05
Nickel 8.4 9.3 8.3 7.8
Selenium <2,5 <2.5 <2.5 <2.5
Silver <2.5 <2.5 <2.5 <2.5
Thall fum <2.5 <2.5 <2.5 <2.5
Zinc 28.9 18.5 34.3 35.7
pH 8.4 8.4 IS* 8.0
Electrical 3275 3821 I1S%* 354
Conductivity
Sulfide <.05 <.05 <.05 <.05
Sulfate 219 213 189 146
o6°R '
r Fish Toxicity <800 ppm
*|S = Insufflclent Sample
89 -
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Table 10. Changes In Sediment Pollutant Levels between 19771, 19782 and 1984

Parameter/Station
Vol. Solution
ToC

10D

CcoD

O0il & Grease
Org N
Arsenic
Cadmlum
Chromlum
Copper

lron

Lead

Mercury
Nickel

Zinc

1

+

2

+

3

+

+

+

4

+

+

+

+

5

+

6

+

+

+

+

7

+

8

+

+

9

o

+

+

+

+

+

! Data from Marine Studles of San Pedro Bay . Callfornia Part 13 (1977)
Z pata from Marine Studies of San-Pedro Bay , California Part 18 (1980)

0=

change undetectable

(+ Increase, - Decrease)

10
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FISH FAUNA OF MARINA DEL REY

INTRODUCT ION

Marinas and smal | craft harbors provide some of the only remaining
wetlands or shal low water habitats In urban areas of California and else-
where around the wor|d. However, such waters are heavily impacted by the
multiple uses Imposed upon them for boating, berthing, and other recrea-
tional activities, as well as for drainage of adjacent areas in many cases.
I+ is essential from the point of resource conservation, recreation and
esthetics that the waters remain sufficlently unpol luted to sustain fish
life and an Indigenous blota on which the organisms can feed.

Because of the multiple uses and the attendant potential for pol lu-
tion, the waters are less | lkely to sustain resident populations over a
long period of time than do waters subjected to less urban impact. Natural
threats to stability Include the extremes In temperature and salinity to
which shal low water biota are subjected. Most of those organisms have a
wider range of tolerance than do deeper water species, but mobile shal low
water organisms such as fish may adjust to temperature by leaving the
area and seeking deeper waters. When long term oceanographic changes occur
such as the El Nifio events that have produced warmer waters In southern
California for the last few years, some species are unable to adjust to the
warmer Marina waters and disappear from the area. A return to more normal
conditions may stil | not result in repopulation for a number of years.

The purpose of the present studies was to determine what the current
status of the fish populations were In 1984 amd to compare them with the
populations of previous years. Two surveys were performed In May and Octo-

ber 1984 by the Vantuna Group of Occidental Col lege directed by Dr. John
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S. Stephens, Jr. In cooperation with Harbors Environmental Projects of the
University of Southern Californla.

Previous surveys were performed by Harbors Projects on a quarterly
basis In Marina del Rey from January 1977 to June 1978 in col laboration
with Dr. C.R. Feldmeth of the Claremont Col | eges (Soule and Ogurl, 1977),
and with Dr. Stephens In 1979 (Soule and Oguri, 1980).

PROCEDURES

Fish sampling was conducted for the most part by the methods reported
in Soule and Oguri (1980) and In the same statlion patterns (Fig. 60). A 15
ft semi-bal loon oner trawl was towed for 15 minutes to sample benthic flsh
fauna at the six trawl stations. A 100 f+ by 6 f+ multimesh size gill net
was set at three stations for 45 min each (Stations 2, 5, and 6) to sample
non-benfhfc fish and a beach seine was performed at the sandy beach at
Station 8. Diver surveys were carried out on the inner rock face of the
entrance breakwater and on +the north and south groins adjacent to Station
2.

In addition to the above procedures, several new methods were intro-
duced. Two 5-min Isobathic fish counts and a 10-min free swim with a check
I Ist were performed at each diver station, while ichthyoplankton tows were
taken at each trawl station with a measured meter net at surface and
bottom.

Samp | ing was performed on 24-25 May 1984 and 9-10 October 1984,
RESULTS AND DISCUSSION

In 1984, 53 specles of fish were recorded in the biannual survey,
(Table 11) compared with 35 species found in 1977-1979 (Soule and Oguri,

1980) (Table 12). This statistic would be misleading alone, however,
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because there were extensive changes In species composition from the ear-
| ler surveys, as wél] as considerable differences between the two 1984
surveys.

Twenty-eight specles on the 1984 |ist were not on the 1977-79 |ist, 22
of which were species |imited to warm waters by tolerance and do not range
northward of central California (Mil ler and Lea, 1972). In turn, eight
specles disappeared from the Marina del Rey | Isting, of which five were
warm water specles, two were cool tolerant widely ranging species and one
was probably cool water |imited. Some differences may simply be due to
random samp | Ing and the ! imited numbers of samp |es taken, but the large
number of changes Is striking.

Absent In 1984 were Atherinops californiensis (jJacksmelt), Leptocottus
armatus (staghorn sculpin), Mustelus henlei (brown smoothhound), Myliobatus
californica (bat ray), Neoclinus lucioceps (yel low fringehead), Phanerodon
furcatus (white surf perch), Rimicola muscarum (kelp clingfish) and Synodus
lucioceps (Callfornia |izardfish).

May 1984

A total of 42 species were recorded on 24-25 May 1984. With some
overlap In sampling there wer; seven species from the beach selne, six from
gill netting, 14 from otter trawls, 19 from diver transects and two from
Ichthyop lankton.

Otter Trawls

The otter trawl data, presented in Table 13, general |y showed low
numbers of species and fish. A total Pf 14 species and 136 indlviduals
were taken In six 10 min trawls wlf; a mean of 5.17 species and 22.3
individuals In May 1984, |

The number of species can be compared with the 1977-1978 Harbors
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Environmental Projects data from Marina del Rey in which 18 species were
found, with a mean of 5.1 species duals per trawl. However 1977-1978
numbers of individuals were much higher, with a total of 505 fish trawled
in June 1977 and 518 In June 1978. The 1977-78 range was from 2 to 508
Individuals (mean = 96.5, standard deviation = 145.7). In 1979, trawl data
were col lected with a small 6 ft trawl which undersampled the fauna but the
mean number of specles was seven and individuals was 16.7. The higher
numbers In 1977-1978 were largely the result of some school ing species,
particularly the northern anchovy Engraulis mordax, and schools of queen-
fish Seriphue politus, and white surfperch Phanerodon furcatus. Some
Juvenlle Seriphus were col lected In May trawls but no northern anchovy or
white surfperch were col | ected. |

In general, the catches were not impressive for benthic fishes. In
May 1984, Cymatogaster aggregata and Engraulis mordax were absent and
Paralabrax nebulifer was substituted for P. maculatofasciatus.
Gl Netting

May gl |1 net data are shown In Table 14, with a total of six specles
and 80 Individuals taken at three stations. The average catch (three
species 26.7 Individuals) is higher than that recorded In 1977-1978 (1.6
species, 3.8 Individuals). Interestingly In 1984 Sardinops, the sardine,
was the dominant species, the majority of which were large adults. The
largest catch was, surprisingly, at the inner station, No. 8. Generally
the gi I | net catch decreased toward the harbor entrance, but this might
also colnclde with the change in hour of the day. Nets were first set at
Station 8 at 1044, fol lowed by Station 5 at 1156 and Station 2 at 1310 on
24 May. Low tide was at 1148,

None of the specles taken In 1984 matched those taken in the earlier
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gill nettings; since the previous catch corresponded wel |l with otter trawl
data of that period the difference appears val ld.
~The bresence In May 1984 of three reasonably large white sea bass

(Atractoscion), along with bonito (Sarda) and the sardine (Sardinops), In
gill nets were noteworthy. The 1977 gil | netting was done with a smal ler
20 ft net and gathered only three species, Atherinopsis californiensis
(Jacksme | t), Genyonemus lineatus (white croaker) and Sphyraena argentea
(Callifornia barracuda) with only seven Individuals. No doubt most fish
escaped the small gil | net in 1977,
Beach Seine

In the single May 1984 beach seine with the 100 ft net, some extremely
interesting species were found (Table 15). There was a large school of
bonefish (Albula) In the area, a species not previously recorded from
Marina del Rey and one not common In southern California. Also present was
the mul let (Mugil), which Is not rare but has not been previous!y reported
In Marina del Rey. Altogether seven specles and 186 individuals were
gathered in May 1984.
Diver Surveys

In diver transects, visibllity was minimal (<2m) and the numbers were,
therefore, qulite low. The Vantuna group divers general ly require at least
5m for quantifiable data In comparable surveys in King Harbor. In May
1984 a total of 20 species were observed, 16 along the entry breakwater; 14
along the southern jetty and'slx on the northern Jetty which is extremely
shal low (<1-2m) and sandy (Table 16).  |f the latter stations are excluded,
the f;una Is quite simllar to that of other breakwaters. Because of the
‘shal low, sand-rock Interface (= 3-5m) on the terminal and southern walls,

few deeper, colder (below the thermocline) species are present. The diver

95



surveys conducted In January and April 1979 identifled only elght and 10
speciés. respectively. Two of these, Zeptocottds armatue and Rhacochilus
toxotes were not seen during the May study.

lchthyoplankton

The Ichthyoplankton col lection data and organisms, sorted to the 10
percent level, are presented in Table 17, Ffom the egg samples one genus,
two famllles, and one unknown were identified. From the larvae, four
speclies, Genyonemus lineatus, Seriphus politus, Typhlogobius califor-
niensis, and Syngnathus leptorhynchus, were ldentified, plus one genus,
Hypsablennids sp.» and three familial groups. Al| of these eggs and larvae
are common in embayments. In 1980, 48 samples which included 39 categories
were taken by the Vantuna Research Group. For that year, larval rankings
in order were: Goby A/C, Hypsoblenmniue sp., Goby D, Genyonemus, Engraulis,
Typhlogobius, Atherinidae, Clinid A. and Seriphus. As Indlicated by this
year's sample, |Iittle change has occurred in this rank order.

October 1984

In the fall fish survey conducted on 9-10 October 1984, 37 species
were recorded; flve from the beach seine, four from the gil| net, four from
otter trawls, 24 in diver transects and nine in ichthyoplankton samples.
As expected, there was considerable overlap in species. Thls represented a
decrease In total species numbers.

There was a striking shift In species composition, with ten species
present in October that were not present in May (Table 11): Cheilotrema
saturnum, Chromig punctipinnis, Cymatogaster aggregata, Engraulis mordax,
Hermosilla aaurea, Rhacochilus toxotes, Strongylura exilis, Sphyraena
argentea, Symphurus atricauda and Xenistius caZifomienais, Al of these
specles except Rhacochilus toxotes represent warm tolerant or preferring
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species, but may, |lke Cymatogaster and Engraulis, require colder water for
breeding.

Conversely, 17 species present in May col lections were not recorded in
October. The disappearance of Citharichthys stigmaeus, Genyonemus lineatus
and the rockfish (Sebastee) probably reflect the warmer waters since they
prefer waters In the 11-12°C ranée. All of these species have been rela-
tively rare in southern California since 1978,

Otter Trawl

The otter trawl data (Table 18) Indicated extremely |ow numbers of
species and fish. The species numbered 14 In May and only four in October
while the total of individuals was 136 In May and 15 in October. The
October 1984 numbers constituted only 2.4 percent of those caught in the
October 1977 trawls when 618 individuals were found. |t seems probable
that the high water temperatures and low water quality in the Marina com-
bined to force most bottom fish out of the area.

Gill Netting

Gill netting produced low ylelds similar to the otter trawl results,
with only four species and 19 Individuals in October (Table 19) with six
species and 80 individuals In May. None of the specles represented in
1977- 1978 were represented in 1984 gill netting.

Beach Seine

Beach selne results for 10 October 1984 showed two fewer speclies, down
from seven In May to five, but the numbers were much larger due to a school
of Atherinops affinie (top smelt) in the area (Table 20). The oxygen

levels were high (see Water Qual Ity Section, this volume) and a phytop lank-

ton bloom appeared to be underway during October based on visual observa-

tions.
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Diver Surveys

In general, In October the number.of speclies found by diver census at
the mouth of the Marina Increased (Table 21) while the numbers of species
found by the other techniques in the Inner Marina decreased. However, the
Increase at the entry may have been largely due to the Increased visibili-
ty in October, ranging from up to 5 m as compared with less than 2 m in
May. The decrease in the. Inner harbor may represent seasonal change that
was exaggera+ed by exceptionally high temperatures. In October, a total
of 14 specles was observed along the entry breakwater, while 18 were obser-
ved along the south jetty., At the north Jetty, 11 species were seen, as
compared with 6 species in May,
dchthyop lankton

The October 1984 ichthyoplankton data ylelded nine species, with many
more Identifiable éggs and larvae than In the May samples (Table 22). May
Is early for developmental stages in the majority of southern California
fishes, which spawn In the late spring and fall. The greater abundance of
developmental stages in October probably represents a normal seasonal

change,

CONCLUS IONS

While the number of speclies had apparently increased in 1984 over
those found In the Marina in 1977-1979, the changes In species composition
In both May and October, as wel| as the changes from May to October,
suggest that the area has been subjected to stress from gafural events, and
that the increases do not represent any real change from the carryling
capaclity noted In the earlier surveys. In either case, numbers of species
for fish remain below those expected In a harbor of that slze (Horn and

Allen, 1976; Soule and Oguri, 1980).
98



The decreases in numbers of individuals may represent the stressed
conditions in the Marina due to the natural increase In temperature or to
the Increase in man-made Impacts, or to both. When old community struc-
ture Is perturbed and an Influx of new colonizers occurs, numbers of Indi-
viduals would Initially be low. |f the newly afrlved specles are at the
northern extenslon of their range, or conditions In the habitat are margin-
al, numbers of individuals will remain low.

Southern Cal ifornia has been subjected to successively rising tempera-
tures since 1978, with few Incursions of cooler water. The El Nifio -

Southern Osci| lation (ENSO) event has been widely documented (e.g., Brea-

~ker and Lewls, 1984; Dayton and Tegner, 1984; Halpern, 1983; McGowan, 1984)

although most of the emphasis in the | iterature has been on effects In the
southern heﬁlsphere. The warm tropical currents off Peru and Ecuador had
largely disappeared by the end of 1983, but warming trends continued in
California through 1984 (see Water Quallty, this volume).
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BENTHIC FAUNA

INTRODUCT ION

The benthic fauna of Marina del Rey afe especial |y valuable as indica=
tors of the qual ity of the bottom sediments and thus of the environmental
qual ity of the harbor waters. Benthic infauna and epifauna (In and on the
benthos) are considered to be more stable Indicators than zooplankton, for
examp le, which can change with the tides, time of day and coastal water
masses. Also, many benthic speclies have short reproductive cycles and some
are In reproduction the year around, so that seasonal varlation as well as
responses to environmental change may be documented.

In shal low water habitats benthic organisms may sustaln significant
populations of fish that are obligate or facultative benthos feeders as
wel |l as omnivores and water column feeders (Soule and Oguri, 1980). The
soft bottom habitat with Its organical ly enriched fine sediments can prov-
Ide for both blomass and specles diversity as long as the organic matter,
with a high blochemlcal‘oxygen demand, does not produce anoxlc conditions,
and pol lutant concentrations do not reach toxic levels.

Nematode worms and ol Igochaete worms sporadical ly occur In very large
numbers in certaln areas of the Marina, but the dominant fauna on which
analyses are primarily based are the polychaete worms. The local marine
nematodes and ol Igochaetes are mostly undescribed taxonomical ly, but the

| iterature on polychaetes Is extensive (AHF, 1976; Fauchald, 1977; Hartman,

1968, 1969; Soule and Ogurl, 1977, 1979, 1980).

The benthic fauna of Marina del Rey were sampled quarterly by Harbors
Environmental Projects from October 1976 through April 1979 (Soule and
Oguri, 1977, 1980). It was observed at that time that there were distinct
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differences bqfween Marina station sites, as Indicated by the benthic
organisms as well as by the physical water qual ity data. Station 1 Is
sujected to the Impacts of the drainage from Bal lona Creek as rainfal |
runoff and as pol lutant loadings. Stations 2, 3, and 4 showed simllar high
numbers of specles per square meter, while Stations 5, 6, and 7 showed
reductions in numbers of specles and indlviduals, and, with some excep-
tions, Stations 8 - 11 had the fewest numbers of specles and individuals.

There were generally slightly higher mean numbers of species and
somewhat lower mean numbers of Indlviduals In 1978-1979, as comparéd with
1976-1977 (mean species/mean numbers In 1976=77 = 35/12,410; 1978=79 =
38/8,513). Varlations during those periods appeared to be assoclated with
rainfall as wel | as with seasonal ity. Station 7 had exceptional ly low num-
bers In March 1977, probably associated with the large storm drain there.
Rainfal | in 1984 was |low and did not occur at times that might have Impac-

ted the biota sufficlently to have reduced the benthic populations.

PROCEDURES

In the present study, two benthic surveys were conducted in 1984, on
26 April and on 25 Oé}ober. A Campbel | grab (modifled Van Veen) was used
from the University of Southern California R. V. Golden West to take a
0.1m? samp le of bottom surface. Muds are washed with running seawater
through a 0.5mm screen for recovery of organisms. Organisms are preserved
in the fleld with 10 percent formalin diluted with seawater and transferred
to ethanol iIn the l|aboratory prior to determination of biomass and identi-
fication by taxonomists. In the October survey, subsamples were taken with

syringes for chemical analyses.
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Data Analysis .

More than 204,000 benthic organisms were identifled to the species
level or the highest practicable taxon in the two 1984 benthic survey#.
This compares with the total of 115,400 enumerated in the ten surveys
carrled out In 1976-1979. After identifications are completed, counts were
multiplied by a factor of ten to calculate the number of organisms per
square meter.

In the present survey abundant taxa are deslignated as those which
numbered more than 1000/m?, and the percent of the fauna calculated to
al low comparison with data from the ear!ler surveys, In which the numbers
tended to be much I|ower.

A modification of Gleason's Index was used to calculate species diver=-
sity (Margolef, 1968), although this measure may have |ittle relevance to
areas such as harbors:

d=S-1 where S = No. of specles

(log e N) N = No. of Individuals
d = diversity of sample

In calculating diversity, animals Identifled at higher taxonomic lev-
els were general ly counted as species because of the large numbers of
nematodes and ol Igochaetes at some statlons. Furthermore, some ™unidenti-
fled" taxa consist of fragments of juveniles too Immature to ldentify, so
In a few Instances they may actual |y represent adul+t specles that have
otherwise been counted. Because nematodes and ol igochaetes remain unde-
scribed, the number of species is undoubtedly underestimated. However, if
the large numbers of these two groups were el iminated from calculations,

the real dlversity would be greatly misrepresented as would the evenness of

the populations.
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RESULTS AND DISCUSSION

The results of the benthic sampling program were very surprising in
that the numbers of specles present has denréased slightly but the numbers
of Individuals had Increased tremendously, by an order of magnitude at some
stations (Table 23),as compared with similar periods in 1977-1978. If the
mean numbers of species/individuals for al | statlons, regardless of periods
or samplIng frequency, are calculated, the numbers of species will tend to
be Increased for the years with more sampling pericds. Nevertheless, the

data may be compared as fol lows:

1977 1978 1984
35/12,400 38/8,513 33/92,774

The patterns of species numbers at the various stations In 1984 were
largely consistent with those of the earller data (Soule and Oguri, 1980)
in that the highest numbers of specles were found at Stations 1 = 4, with
decreasing speclies In Sfa?lon; 5= 7 and fewer still in Stations 8 - 11,
The range In number of specles for the March and September periods in 1977
was from 9 to 67 with a mean of 31, whereas the range in 1984 was from 17
to 61 speclies with a mean of 33.

The data were not as consistent with regard to numbers of individuals,
since some of the highest counts were found at Stations 5 and 7 in 1984
(Table 23). There were several instances in which counts virtual ly explod-
ed, with a peak of 275,000/m? at Station 5 in April. At that time, the
lowest count occurred at Station 6 with 25,300/m2. In 1977, the peak
number was 75,000 at Station 2 In September, and the lowest was at Station
7 iIn Sepfembef. with 1,660 Individuals/m2. The results of al | benthic

Identifications and counts are presented in Appendix B.
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The large numbers of worms dominated the wet Qelghf blomass, about
equal ing the total biomass of mol luscs and crustaceans together. Worms
including ol Igochaetes, nematodes, nemerteans and polychaetes) totaled
14.6g for all stations in April and 19.0g In October 1984.

Dominant Species

The patterns of dominant specles were characterized by the type of

fluctuation that was graphical ly portrayed In Soule and Oguri (1980). For

examp le, at Station 1, nematodes dominated the fauna in September - October

- of 1976 and 1977, but were Insignificant in 1978. Capitella capitata

dominated in March of 1977 and 1978, with a lower peak in September 1977,
but dropped In percentage thereafter. This may have been associated with
the heavy rainfal |, and subsequent competition after restabl | ization.

The dominant species (numbers of 1000 or more/m?) in 1984 are |isted
In descending order by total numbers/m? for al| stations (Table 24). Using
the same numerical criterion would have eliminated a number of the "&oml-
nant® fauna from the 1977-1979 periods. The dominant taxa, ranked in
descending order by station In 1984 (Table 25), can be compared with the
dominant fauna from the 1976-1979 studies in Table 26. The actual numbers
by taxon (in alpha order) are shoen in Table 27 by station, for April and
October 1984. Of particular note Is the presence of Euchone limmicola in
such large with the second highest rank in 1984; I+ was not in the top 28
taxa In 1976-1979. Twelve of 28 dominant species In the earlier surveys
had disappeared from their positions of dominance. Some of the replacing
specles occurred Iin very large numbers at only one or two stations, par-
ticularly at Station 1. All of the species Involved appear to be normal
southern California Bight species even though they might not have occurred

in large numbers In the Marina In previous surveys.

121



Inspection of the data shows such large numbers In 1984 that It Is
difficult to recognize that species diversity was not compromised. Table 27
glves the specles diversity indices for comparable periods in 1977 and
1984, As always In such |Imiting habitats as the soft bottom Marina, with
the low energy environment, diversity of higher categories Is |imited.

The number of polychaete specles present in the April and October 1984
periods Is compared In Figure 1. The patterns of the stations are remarka-
bly similar, even though the number of species was higher in October. The
number of indlviduals for polychaetes only per m is graphed In Figure 2,
There the patterns are similar for the two perlods except for the radical
difference in numbers at Stations 4, 5, and 7, as noted above.

Station 1

Located at the mouth of Bal lona Creek, Station 1 is the deepesfiof
the stations studled, but deposition over the past several years has fil led
the area somewhat, reducing it from about 9 m depth to about 7 m. Thus the
depth Is not greatly d]fferenf from the entrance channel stations although
the channel entrance has been dredged recently. It does receive much
greater lmbacf from stormwater runoff and pol lutant loading In the Bal lona
Creek flood control channel, but can be cleansed by runoff, ocean storms
and redéposlflon of transported sediments. The degree of Impact varles
from year to year depending on storm patterns and the amount of 11 legal
dumping that occurs In the flood control channel. Sediments were high In
chemical oxygen demand and oil and grease, relatively high In chlorinated
hydrocarbons, but lowest In most metals In 1984, |+ ranked as the cleanest
station In 1984 on the basis of sediment analyses performed.

In the 1977-79 surveys, every benthlc cruise except those of June and
September 1978 was colncidental |y preceeded by heavy rains. This may
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account In part for the dominance seen in the 1977 data, in which Capitella
capitata comprised 51.3% of the fauna In March; while in September Nema-
toda comprised 54.3%, with C. capitata providing 36%; together they com-
posed more than 90 percent of the population. Capitellids are typlcally
opportunistic species that reproduce most of the year and are tolerant to
reduced or varlable salinities, high organic or pol lutant loadings and |ow
dissol ved oxygen.

The April 1984 data showed much more evenness than the 1977 data, with
unidentifled Gammaridea comprising a maximum of 24% of the fauna. Capi-
tella capitata compflsed 7.6% as did unidentified Nemertea, and Platynereis
bicanaliculata comprised 6.7%. Other species with more than 1000 indivi-
duals/m? were Caprella californica (3.8%), the cumacean Oxyurostylus
pacificus (3.6%)s Prionospio heterobranchia (3.4%) and Armandia bioecculata
(.4%),

The October 1984 survey Indicated greater evenness, with the largest
component provided by Prionospio heterobranchia (11.5%), Mediomastus
ambigseta (2.6%) and Nereis procera (2.5%). Twelve other taxa had numbers
numbers greater than 1000/m2, yet these ‘provided less that 28 each of the
total population. This station had ‘the highest diversity for October 1984,
Station 2

Station 2 Is located at the Marina de! Rey entrance channel. It tends
to be a depositional area, recelving some pol lutants borne by particulates
in runoff and tidal flux, as evidenced by the highest levels of chemical
oxygen demand, ol |l and grease and chlorinated hy%rocarbons found in the
Marina, Station 2 droppéd In rank for cleanliness from second to seventh
out of 12 stations sampled (see Sediment Pol lutant Burden, this volume).

In the earllier surveys, nematodes were the dominant fauna, comprising
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71.8% In March 1977, 66% in September 1977, and about 40% in March 1979,
They were unimportant, however, In most of 1978.

In April 1984, nematodes comprised 54.6% of the fauna, while ol lgoc-
heates comprised 30.6%. Oxyurostyluse pacificus was the next dominant, with
7.6% fol lowed by prionospio heterobramechia with 2.6% of the fauna. Three
species with numbers over 1000/m2 each comprised 1.2%: the nemertean Tubu-
lanus polymorphus and polychaetes Mediomastus ambiseta and Prionospio
heterobranchia.

In October 1984; nematodes comprised only 35.6% and ol igochaetes
21.5%. The bivalve Macoma carpenteri reached 13%, with Mediomastus ambi-
seta at 5.9%, the pycnogonid Anoplodactylus erectus at 4.4% and the
nemertean Tubulanus polymorphus at 3.4%. Others with counts greater than
1000/m 2 were Prionospio heterobranchia (2.4%), Lumbrineris lagunae (1.3%)
and Ozyurostylus pacificus (0.9%).

Station 3

Located on the northern (western) side of the entrance channel, Sta-
tion 3 |les off the tide gates for Bal lona Lagoon and the Venice Canal
system. Although Station 3 was the cleanest station In 1976-1979, it
dropped to fourth ranking In 1984, for it had fairly high levels of chemi-
cal oxygen demand, ol |l and grease, lead and chlordane. |

In March 1977, there were no species with counts of more than 1000/m?,
and numbers totaled only 5070. Nematodes and ol igochaetes together com-
prised 32% of the fauna, fol lowed by Mediomastus ambiseta (14.6%),
Lumbrineris tetraura (13.6%) and Prionospio heterobranchia (7.6%).

By September 1977, total numbers had Increased to 23,420 and the
splrorbid worm Janua brasiliensies comprised 41.8% of the population.

Hydroides elegans contributed 20.9%, unidentiflied Gammaridea. 17.9% and
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another spirorbid Pileolaria pseudomilitaris formed 12%.

In April 1984 Mediomastus ambiseta dominated the fauna with 23,500
(30%) of the population and Euchone limmicola provided 14%. The nematodes
and ol igochaetes were Insignificant at that time, while other species with
numbers greater than 1000/m2 Included Cossura candida (7%), Leitoscoloplos
elongatus (3.4%), Tubulanus polymorphus (3.3%), Chaetozone corona (2.6%),
Pseudopolydora paucibranchiata (2.0%), and Priomospio heterobranchia
(1.9%).

October 1984 showed another large Increase in numbers to 122,700, with
Mediomastus ambiseta continuing to dominate (33%), fol lowed by Euchone
limnicola (15.7%). Minuspio cirrifera comprised 11.4%, fol lowed by
Cossura candida (5.3%), Lumbrineris lagumae (5.1%), Prionospio
heterobranchia (4.9%), Chaetoasone corona (4.0%) and Leitoscoloplos
elongatus (3.3%). The mudflat crab Hemigrapsis oregonensis provided a
surprising 2.2%, fol lowed by Scolelepis sp. A (1.9%) and Laevacardium
substriatum (1.2%).

Station 4

Station 4 is near the Administration Center on the entrance channel at
the intersection with the main channel. The site had the second lowest
overal | pollution when the chemical parameters analyzed are ranked, and the
highest ‘species diversity In the 1976-1979 studies.

In March 1977 the fauna was composed of 30% Mediomastus ambiseta, wlth
20.7% Lumbrineris, spp. Although they did not have 1000/m2, Cossura
pygodactylata and Prionospio heterobranchiata furnished 6.8% and 7.7% of
the fauna respectively. By September 1977, counts at Station 4 had more
than doubled, to 28,700/m% with 67 species represented. Cossura
pygodactylata comprised 24% of the fauna with Mediomastue ambiseta adding
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15.8%. Lumbrineris, spp. provided 11%, fol lowed by Priomospio
heterobranchia (8%), Caprellidea (7.1%), Gammaridea (6.7%), Polydora
paucibranchiata (4.8%) and Tubulanus ;ubteres with 3.5%.

In April 1984, counts were very high, with 40 species and 154,000/m?
Pseudopolydora paucibranchiata comprised 52.2% of the fauna with
Mediomastus ambiseta much lower at 10.6%. Euchome limmicola fol lowed with
10%, Caprella equilibra comprised 7.2%, Lumbrineris, spp. and
Leitoscoloplos elongatus each provided 4.4%, Ostracoda, spp. and Corymorpha
aurata each had 1.6% and Tubulanus polymorphus, 1.2%.

Counts dropped somewhat In October 1984 but species Increased slightly
(43/97,500/m2), Pseudopolydora pauctibranchiata dropped from 52.2% to 1.1%
and the dominant species was Euchone limmicola, with 18.6%. Other species
were more evenly divided: Lumbrineris lagunae (8%)s Prionospio heterobran-
chia (7.4%), Leitoscoloplos elongatus (6.8%), Mediomastus ambiseta (3.7%),
Scolelepis sp. A (2.5%) and Harmothoe sp. (2%). With less than 2% but with
more than 1000/m? were Chaetozone corona, Hemigrapseis, sp., Minuspio cirri-
fera, Macoma yoldiformis, Cossura candida, and Pseudopolydora
paueibranchiata.

Station 5

Although Station 5 Is located on the main channel [+ ranks as the

fourth most polluted station based on sediment analyses. In 1977,

Mediomastus ambiseta comprised 51.5% of the fauna In March and 16% in
September, whereas Pseudopolydora paucibranchiata comprised 18.5% In March
and 46.4% In September. Lumbrineris,spp. composed 14.5% of the March fauna
but 1+ was wel | below 1000/m? Prionospio heterobranchiata (7.5%) and
Streblospio benmedicti (8.8%) completed the dominant species In September

1977.
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In March 1984, Mediomastus ambiseta comprised only 7% of the fauna,
with Pseudopolydora paucibranchiata dominating the station at 64.3% and
180,010 individuals. Counts were the highest In the 1984 survey at Station
5, totalling 275,700 for 33 species. Other specles with high numbers were
Euchone limmicola (4.9%), Exogone, sp. A (2.5%), Caprella equilibra (0.6%)
and Prionospio heterobranchiata 0.4%), al| with counts over 1000/m2.

April 1984 numbers were down to 78,000 wwith species Increased to 37.
Pseudopolydora paucibranchiata stil|l dominated the fauna, but the percen=
tage was down to 22.3% while Mediomastus ambiseta had Increased to 28%.
Euchone limnicola Increased to 17.3%; others with high numbers included
Caprella equilibra (5.5%), Chaetozone corona (4.5%), Priomospio
heterobranchiata (3%), and Cirriformia spirobranchia (2.3%).

Station 6

Located at the closed end of Basin B, Station 6 Is subject to the
relatively poor flushing characteristic of the basins. There are no ma jor
pol lutant sources emptying into Basin 6, and this Is reflected by its
ranking as the third cleanest station. It Is subject to phytoplankton
blooms, with concomitant cycling between excessive dissol ved oxygen levels
and low oxygen eplsodes.

There were no species In the March 1977 period that numbered as high
as 1000/m2; the total count was 4,760 and 22 specles/mz. Leitoscoloplos
elongatus and Lumbrineris, spp. each comprised 14.5% of the fauna, fol |owed
by Pseudopolydora paucibranchiata with 12% and Tharyz, sp. with 10.3%. In
September 1977, numbers had Increased to 25 specles and 8480 Indivliduals.
Streblspio bemedicti formed 25.9% of the population, Pseudopolydora

paucibranchiata contributed 24%, and the gastropod mol lusc Cylichnella

inculta with 13%.
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In April 1984 the fauna was greatly Increased, with 25,300 individuals
from 20 speclies, Pseudopolydora paucibranchiata contributed 30%, while
Euchone limmocola comprised 17% and Mediomastus ambiseta 13.43%.
Leitoscoloplos elongatus and Lumbrineris lagunae had 11.1% and 5.9% res-
pectively.

In October 1984, counts had risen to 23 species with 92,900 indivi-
duals/m?, and Euchone limsicola had Increased almost by an order of magni-
tude, to form 44% of the population. Pseudopolydora paucibranchiata com-
prised 17.9% of the fauna, fol lowed by Leitoscoloplos elongatus (7.3%),
Macoma yoldiformie (6%), Mediomastus ambiseta (5.7%), Cirriformia
spirobrancha (4.6%), Chaetozone corona (3.2%) and Lumbrineris lagunae
(1.2%).

Station 7

Station 7 is located at the inner end of Basin H, near a major storm
drain. It was characterized by low oxygen episodes and the highest mean
temperatures in the earlier studies. In the 1984 surveys, low dissol ved
oxygén(4w6ppn0 occurred May but not in September when adjacent stations
were depleted. Based on only a single day of measurement, It Is possible
that the basin was In transition between the rise and fall In oxygen
according to the state of phytop lankton blooms. On the basis of sediment
pol lutants analyzed, the station ranked as the fifth cleanest.

In March 1977, Station 7 had the fewest speclies and numbers in the
Marina (17/1,660/m?). However, It had Improved by September 1977 when it
showed 32 species and 32,740 indlviduals/m2, The dominant specleé In
March, with numbers below 300, were Minuspio ecirrifera (17.5%)s Mediomastus
ambiseta (13.2%8), Streblspio benedicti (9.6%) and Lumbrin‘eria sp. (0.6%).

The Increased numbers in September 1977 consisted of Cossura pygodactylata
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at 52%, followed by Hydroides elegans (26%), Streblospio benedicti (6.9%)
and Polydora ligni (5.3%).

April 1984 data show fhaf this station was undergoing a population
explosion, with a count of 203,700/m? for 26 specles. Pseudopolydora pauci-
brancbiata composed 53.8%, while Tharyx provided 20.2%. THe remalm“ler of
the fauna with counts greater than 1000/m? include Mediomastue ambiseta
(3.3%)s Lumbrineris lagunae (2.3%), Leitoscoloplos elongatus (2.2%),
Polydora ligni (2%), Exogone sp. A (1.7%), Corophium acherusicum (1.4%),
Mysidacea (1.3%), and Rhynchospio arenicola and Scoliolepis sp. A..each
with 0.6%.

Numbers were reduced somewhat to 127,000/m? and 31 species by October
1984, Pseudopolydora paucibranchiata stil| dominated, with 33.6% of the
fauna and Tharyx comprised 29.7%. The remalnder of the species with more
than 1000/5\2 counts included Leitoscoloplos elongatus (4.4%)s Mediomastus
ambigeta (3.6%)s Cylichnella inculta (3.5%), Exogone, sp. A (1.9%), Euchone
limicola and Polydora ligni, each with 1.5%, Lumbrineris lagunae (1.3%),
and Seololepise sp. 4 (0.9%).

Station 8

This station is located at the swimming beach in Basin D, and although
it Is a recreational area, it Is a poor benthic habitat characterized by
low numbers of specles and Individuals, with the lowest diversity Index
recorded In September 1977 of 0.93. It is ranked about at the mid-point of
the stations in scores based on sediment pol lutants analyzed In 1984, but
had the highest levels of chlordane in the Marina. Beach selning In May
was very productive there, however,

In the March 1977 benthic survey, Prionospio heterobranchia comprised
13.4% of a population of 3,740 Individuals/m? and 25 specles. Exogone
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verugera contributed 11%, followed by Capitella capitata (10.7%).
Pseudopolydora paucibranchiata (10.2%), Leitoscoloplos elongatus (7.5%),
Scolelepis acuta (7.2%), and Streblospio benedicti (6.7%). None of these
species numbered more than 500 Individuals. By September 1977 the number
of species had decreased to nine, with an Increase In numbers to 5,390.
Pseudopolydora paucibranchiata provided 83% of that total, with minor
numbers of Capitella capitata (4.2%) and Polydora ligni (0.7%).
Pgeudopolydora paucibranchiata agaln dominated the fauna In April
1984, comprising 32.7% of a population of 22,000 with 18 spe'cles. Cirri-
formia spirobrancha fol lowed with 17.3% and Polydora ligni with 5%. In
October 1984, Pseudopolydora paucibranchiata continued to dominate wlth
24,9% with a population of 40,900 and 19 specles. Other major components
were Capitella capitata (23.7%), Polydora ligni (21%), Caprella equilibra
(19%), and Holo?huroldea,.‘ sp. (4.2%). This assemblage represents a |imit-
ing environment with organic enrichment, and may also reflect the effects
of the record high water temperatures and relatively low dissolved oxygen
values encountered .ln the basins In September 1984.
Station 9

Located at the closed end of Basin F, this station also receives storm
drain flow. It rated eighth out of twelve stations In Increasing amounts
of sediment pol lutants, and showed Indications of periodic low dissolved
oxygen fol lowed by high oxygen levels during phytop |ankton blooms.

In March 1977, Capitella capitata comprised 34.3% of the 12,190 indi-
vlduals/'m.2 -with 29 specles. Pseudopolydora paucibranchiata provided 24%
and Streblospio bemedicti 7.7%. In September 1977, Streblospio bemedicti
had increased to 35% of 8,220 Individuals/m2 and 24 specles, wlith

Pgeudopolydora paucibranchiata composing 30.3% and Polydora ligni 12.4%
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The same type of dominance was found In March 1984, when Pseudopolydora
paucibranchiata comprised 64.6% of 26,300 individuals with 17 species, and
Euchone limnicola with 14.8% provided the only other major numbers. By
October 1984, Euchone limnicola had Increased Its dominance to 54.5% of
24,200 Individuals/m2 with 21 specles. Pseudopolydora paucibranchiata and
Polydora ligni contributed 6.6% and 4.5% respecﬂvely._. Al |l other species
had counts below 1000/m2.

Station 10

Located at the closed end of Basin E, Station 10 receives runoff
through a dralnage gate from the Bird Sanctuary area. |t has the second
highest sediment pol lutant burden. The Impacts of storm water runoff and
local dralnége presumably |imits the diversity and numbers.

In March 1977, 44.8%8 of the 5,690 individuals were Streblospio
benedicti, while 168 were Capitella capitata, 14.8% were 0| igochaeta and
5.2% were Schistomeringos longicornis., There were 25 species with few
numbers. By September the number of species had decreased to 11, and
individuals to 2,540. Thlis probably reflects the |ate summer high tempera-
tures. Pseudopolydora paucibranchiata comprised 53% and Polydora ligni
30%.

Conditlons appeared to be better in April 1984, with Increases In
numbers of species (27) and about a 20-fold increase in individuals
(107,600). Pseudopolydora paucibranchiata provided 51.8% of the fauna,
fol lowed by Euchone limmicola (10.2%), Polydora 1igni (8%), Streblospio
benedicti (4.8%) b’apitet la capt}tata (2.5%), Cylichnella inculta (2.2%),
Scolelepis, sp. A (1.5%), Tellina modesta (1.3%), and Mediomastus ambiseta
and Chaetozone corona each with 1.1%.

Numbers of specles regressed In October 1984 to 21, while Individuals
131



decreased to 68,700, still remarkably high. Cirriformia spirobrancha com-
prised 32.6% of the fauna, fol lowed by Capitella capitata (25%),
Pseudopolydora paucibranchiata (22%)s Polydora ligni (3.4%), Scolelepis sp.
A (3.1%), Euchone limmicola (2.3%), and Rhynchospio aremicola (1.6%).
Station 11

Station 11, at the Inner end of the maln channel, ranked highest in
sediment pol lutants. However it no longer ranked last in specles diversity
or dissolved oxygen as It did in the previous studies in spite of the
increased number of boat slips In the area.

In March 1977 there were 25 specles but only 3,630 Individuals/mé,
Strebliospio bemedicti provided 35% of the population, fol lowed by Medio-
mastus ambiseta (20%), Pseudopolydora paucibranchiata (9.4%), and Lumbri-
neris, spp. (5.8%).

By September 1977 there had been a large Increase In numbers of indi-
viduals, rising to 20,060 for 28 specles/m}z‘. Pgeudopolydora paucibran-
chiata provided 40.4% of the fauna and Streblospio benedicti composed
24.2%. Other speclies with counts greater than 1000/m2 were Cylichnella
inculta (8.28) and Cosssura pygodactylata (5.4%). Mediomastus ambiseta (4%)
and Polydora 1igni (2.7%) fel| below the 1000/m2 ievela

In April 1984, Pseudopolydora paucibranchiata dominated the population
with 55% and Cioma intestinalis with 25% appeared among the dominant organ-
isms, Buchone limmicola provided 19.3% and Leitoscoloplos elongatus added
3.3%. In a perliod of such high counts, the numbers were relatively low
with 22 species and 33,100 Individuals; only Stations 8 and 9 had l|ower
counts.

Euchone limmicola domlnated the October 1984 col lections, with 39.6%
while Cirriformia spirobrancha and Streblospio benedicti each contributed
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15%. Others included Pseudopolydora paucibranchiata (8%) and Cylichnella

ineulta (4.6%). Counts were again rela‘l‘Iver‘Iow. with 20 speclies and

34,320/m2. The mean for all statlions was 34 species and 79,498 Indi-
viduals/m 2 |

Stations 12 and 13 cannot be sampled for benthic fauna with the
standard equipment., Station 12 is reached only for wafer samp |l ing from the
footbridge over Bal lona Creek, and Station 13 Is in the Bird Sanctuary,

reached only by road.

CONCLUS IONS

One of the chief characteristics of the benthic fauna has been the
large blooms of one or fwo’specles fol lowed In most cases by raplid decl ine.
Although seasonal ity could explain some of this activity, in some cases no
seasonal ity could be detected definitively. Rainfall patterns in past
surveys may have also Influenced the cyclic nature of the populations.
The stimulus to such vastly increased numbers in 1984 mlgh'r stem from
additlions to the organic loading from domestic wastes via the storm drains,
boats or Bal lona Creek, or to the higher temperatures throughout the Marina
whl.c;h may have been sufficlent stimulus to reproduction In the presence of
already adequate nutrients and a decrease In predators.

Since the Marina is quite shal low, It Is Impacted more than deeper
waters might be by ocean storms, ralnfall runoff, and extremes in tempera-
ture. Southern California has been in a warming cycle since 1978 which
culminated In fhe’; El Nifio - Southern Oscil lation (ENSO) event In 1982 -
1983. This has bween wel | documented 1In the |iterature (e.g., McGowan,
1984). The Marlna'showed unusual ly high temperatures in September 1984,
when mean temperatures, averaged through the water column, exceeded 230 C
at all stations except Stations 1 and 2 at the Marina entrance. The peak
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temperature was at Station 13, which reached 25.5.0C. The peak temperature
in the earller studies was 2390 In the summer of 1976.

The effects of high temperature apparently Included reductions in
fish populations (see Fish Fauna, this volumé). which In turn may have been
responsible for the vast Increases In benthic numbers due to the loss of
predators. Viliela (1984) discussed caging studies In which exclusion of
predators resul+ted in a two - to three-fold Increase In density of macro-
Invertebrates (Peterson, 1979). Furthermore, there was | ittle evidence
that competitive excluslon occurred when predators were removed from soft
bottom habitats. Competitive advantages of one species over another may be
sl ight. Smal} scale disruptions éf soft bottom habitats are more the norm
than the exception, especially In such shal low waters. Bottom feeding fish
can turn over a large percentage of the bottom, Ingesting detritus, algae
and benthic fauna, so that a reduction in fishes would result In an in-
crease In numbers If nutrients and living space are not |imiting factors.

The fact that the benthic organisms flourished In the warmer waters,
and no episodes of zero oxygen occurred, Indicates that the drop In numbers

of flsh is probably not attributable to a decline In environmental qual ity.
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Table 23. Comparison of Numbers of Benthic Specles/Individuals in Similar
Seasons of 1977 and 1984

Statlion

O VW OO g O U & W N

—

17 Mar
1977
47/16,640
49/68,630
45/5,070
46/11,750
27/5,180
22/4,760
17/1.660
25/3,740
29/12,190
25/5,690
25/3,630

Mean (x) = 32/12,631

16 Sept
1977
31/29,210
41/75,060
25/23,920
69/28,700
31/15,740
28/8,480
32/32,740

9/5,390
24/8,220
11/2,540

28/20,060

29/22,733

Mean for all seasons by year

1977 (4 Perlods)

33/13,116

1978 (4)
38/8,201
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26 Apr
1984
39/41,650
61/198,700
39/78,100
40/154,400
33/275,700
20/25,300
26/203,700
18/22,000
17/26,300
27/107,600
22/33,100

31/106,050

1984 (2)
33/92,774

25 Oct
1984

60/68,000
48/120,260
52/122,700
43/97,500
37/78,000
23/92,900
31/127,000
19/40,900 |
21/24,200
21/68,700
20/34,320

34/79,498



Table 24.

Dominant Specles In Marina del Rey In 1984,

Pseudopolydora paucibranchiata
Euchone limmieola
Mediomastus ambiseta
Nematoda*
0l Igochaeta*
Tharyz, sp.
Leitoscoloplos elongatus

( = Haploscoloplos)
Prionospio heterobranchia
Cirriformia spirobrancha
Lumbrineris lagunae
Capitella capitata
Polydora ligni
Caprella equiltibra
Chaetozone corona
Minuspio eirrifera

( = prionospio cirrifera)
Tubulanus polymorpha

( = Prionospio polymorpha)
Macoma carpenteri
Ezogone, sp. A
Cossura candida
Scolelepiss sp. 4
Streblospio benedicti
Gammar [ dea*
Cylichnella inculta

( = Aeteoeina inculta)
Ciona intestinalis

¥may Include more than one specles

137. -

585,710
225,490
160,300
151,200
87,000
78,800
58,300
44,800
37,600
34,000
32,900
29,100
25,200
18,100
17,200
16,200
15,700
13,900
13,300
12,100
10,400
10,100
8,400

8,300



Table 23, Spatial Distribution of Dominant .Specles In 1984

Specles ~ Station 1 2 3 4 5 6 7 8 9 10 1"

Pseudopolydora paucibranchiata X X X X X X X X X X
Buchone limnicola . X X X X X X X X
Mediomastus ambiseta X X X X X X X X
Nematoda* X

0l lgochaeta* ’ X X

Tharyz. sp. X

Leitoscoloplos ;Zongatua X X X X X
(=Haploscoloplos)

Prionospio heterobranchia X X X X X

Cirriformia spirobrancha X X X X X
Lunbrineris lagunae X X X X X X

Capitella capitata X X X
Polydora 1igni X X X X
Caprella equilidra

Chaetozone corona

Minuspio oirrifera . X

.. Tubulanus polymorphus X X

X X X X

Macoma carpenteri X

Bxzogone sp. 4 ' ‘ X X

Cossura candida X X

Seololepis sp. A | X X x X

Streblospio benedicti X X
Gammar | dea® X

Cyichnella inculta X X X
(zdcteocina)

Ciona intestinalis X
Oxyurostylus pacifiocus X X

Anoplodactylus erectus X

Hemigrapeis oregonensis ' X X

Nereis procera . X

Gonadia Littorea ' x

Nemertoa* X

* may consist of more than one species
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Table 26. Spatial Distribution of Dominant Spécies 1n'1976 - 1979*

MDR Stations
5 6 7

Capitella capitata
Diastylcpsis tenuis
Tellina modesta
Mediomastus califormiensis
Rematoda

Chaetozone setosa
Peloscolex gabriellae
Qzyurostylus pacificus
Armandia bioculata
Schistomeringos longicornis
Notomastus tenutis
Prionogpio heterobranchia

T T T I | )
]
>

=

Macoma nasuta

Oligochaeta

Pseudopolydora paucibranchiata
Gammarid

Caprellid

Protodorvillea gracilis
Lumbrineris

Cossura pygodactylata
Streblospio benedicti
Chaetozone corona

oM M K N M

MO X K K M

Acteocina inculta
Baploscoloplos elongatus
Tharyx

Seolelepis acuta

Exogone lourei (sSpp)
Polydora ligni

* (from Soule and Oguri, 1980)

139

¢ M

»¥

"

C I

Mo K MK M M

]



Table 27 . Dominent Species (with Numbers Greater than 1000/m2) by Station In Marina del Rey, 1984

(upper number Is April total; lower number Is October totsl)

Station

Specles
Anoplodaotylus erectus

Armandia blocculata
Capitella copitata
Caprella caltfornica
Caprella equilibra
Chastosone corona

Ciona intestinalis -
Clrriformia spirobrancha
Corophium acherusicum
Corymorpha curata

Cylicknella inculta
= Aoteocina harpa

Cossura candida
Buchone limnicola
Bzogone, sp. A
Gumrldoa
Goniada littorea
HJewmigrapstis oregonensis
Holothuroldea
Laevacardiun substriatun
Lettoscoloplos elongatus
(= Haploscoloplos)
Lumbrineris lagunae
Nacoma carpentert
Necoma yoldiformie

Nediomastus ambiseta

1 2
0
5,300 .
1,500
1,200
3,200
0
1,600
0
10,100
0
0
3,200
0 2,800
1,200 1,600
0
15,700
0 2,400
3,400 7,100

3

2,100
5,000

5,600
8,500

' 10,800
19,300

2,800

1,500

2,700
4,100

64300

23,500
40,600

4

11,200
0

1,500
1,900

0.
1,200

15,600
18,200

0
1,800

6,800
64600

6,800
7,800

0
1,200

16,500
3,600

1,700
3,300

1.800

33,700
13,500

6,900
1,100

13,400
3,800

19,300
22,000
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3,000

0
4,300

%4300
40,900

2,800
64800

1,500
1,100

5,600

3,400
$,300

7

3,800
0

3,000
0

8,400

17,500
1,890

3,500
2,500

4,600
5,600

44700
1,700

64700
5,600

0
94700

1,700

9 10 1
2,700
17,300
1,100
8,300
[]
] 0

22,400 5,300

2,400 0
0 1,600
3,900 11,000 64400
13,200 1,600 13,600
1.100
0
1,000
0



Table 27, cont'q,

Station i
~ Species
Minuepio oirrifera 0
1,700
Mys idacea.
Nematoda
o Nemertea 3,200
]
Hereis latescens 0
1,800
Sereis procera 0
8,200
) Ot igochaeta 0
1,200
Ostracodo
Ozyurostylus pacificus 1,520
0
Paraprionospio pinnata 0
.~ 2,300
Platynereis bicamaliculata 2,800
N 0
Polycladida 0
1,300
Polydors ligni
Prionospio heterobranchia 1,400
19,400
Pseudopolydore paucibranchiata
Pycnogon!da 0
1,300
) ,
Rhymohospio arenicola
Seolalepis, sp. A
Streblospio benedicti
) Tagelus subteres 0
1,900
Tellina carpenteri 0
2,300
Telling modesta
Tharys. $p.
)
Tubularus poliymorphus (]
R 3,200
)

108,500
42,700

60,700
25,900

S+000
1.100

2.800
2,800

2,400
4,200

0
14,000

1,500
6,100

1.700

2,300

3,600
1,000

0
1.500

2,500
0

0
7.200

80,400
1,100

2,500

1,800
0

S 6 7
) 2,700
0
4,000
1,800
1,100
2,400

180,010 7,600 109.600
17.400 16,6800 42,700

1,200

0
0 1,300
1,100 1.100
41,100
37,700
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1,100
84,600

7.200
10,200

]
1,100

17.000
1,600

8,700
3,700

§5.800
15,700

1,100

1.700
2,100

$,200

1,400
]

18,300
2,800

54200



Table 28. Comparison of Species Diversity Indices in 1977 and 1984

Mar 77 Sept 77 Apr 84 Oct 84
Station
1 4.73 2.92 3.57 5,30
2 4.31 ©3.56 . 4.92 4.02
3 5.16 2.38 3.37 4.35
4 4.80 6.43 3.26 3.66
5 3.04 3.10 2.55 3.20
6 2.48 2.65 1.87 1.92
7 2.16 2.98 . 2.05 2.55
8 2.92 0.93 1.70 1.70
9 2,98 2.55 1.57 1.98
10 2.78 1.28 2,24 1.80
1 2.93 2,73 2,02 1.82
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APPENDIX A

DATA TABLES

TEMPERATURE, SALINITY, DISSOLVED OXYGEN, pH
PERCENT LIGHT TRANSMITTANCE, AMMONIUM AND SEA COLOR



CRUISE: MDR 84 Vessel: Bay Watch Date: 15 May 1984
WEATHER: Mostly clear

Station Depth Time Temp. Sal. DO pH T NH3 FU
. m C o/oo mg/L ug-at/L
1 0 0918 18.5 31.8 7.2 8.2 87 2.2

1 18.5 31.8 6.9 8.2 86
2 18.3 31.9 6.6 8.2 86 10.3
3 18.2 31.9 6.6 8.2 85
4 18.1 31.9 6.0 8.1 85 4.4
5 18.1 31.9 6.2 8.1 82
6 18.0 31.9 6.2 8.1 81 4.4
2 0 0908 17.7 31.9 5.8 8.1 74 1.6
1 17.7 31.8 5.3 8.1 73
2 17.7 31.8 5.4 8.1 73 5.3
3 17.7 31.8 5.1 8.1 73
4 17.7 31.8 5.7 8.2 74 9.2
5 17.7 31.8 5.7 8.1 74
3 0 0855 18.7 31.6 9.1 7.9 79 3.6
1 19.8 31.6 8.9 7.9 78
2 19.6 31.7 9.0 8.0 78 4.0
3 18.6 31.7 7.9 8.0 79
4 18.4 31.8 7.9 8.0 74 5.9
4 0 0936 19.3 31.5 6.1 8.0 65 3.5 15
1 19.2 31.4 5.3 8.0 65
2 19.0 31.7 4,8 8.0 68 3.3
3 18.9 31.7 4,1 8.0 69
4 18.8 31.8 5.3 8.0 73 3.5
5 18.7 31.8 4,8 8.0 74 3.2
5 0 1008 19.9 31.7 7.0 7.9 64 2,2 15
1 19.9 31.6 7.0 7.9 66
2 19.7 31.7 7.0 7.9 65 2,5
3 19.6 31.7 6.8 7.9 65
4 19.5 31.8 6.8 7.9 62 2.1
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CRUISE: MDR 84 Vessel: Bay Watch Date: 15 May 1984
WEATHER: Mostly clear

Station Depth Time Temp. Sal. DO pH 2T NH3 FU

m c o/oo mg/L ug-at/L

6 0 1118 20.2 31.5 6.1 7.9 71 2.5 14
1 20.0 31.7 5.7 7.9 71
2 19.8 31.7 5.0 7.9 69 3.2
3 19.7 31.8 5.1 7.9 70
4 19.6 31.7 5.0 7.9 66 3.2

7 0 0952 20.0 31.5 5.1 7.9 65 1.8 16
1 20.0 31.6 4,5 7.9 65
2 19.9 31.7 4,7 7.9 65 6.4
3 19.9 31,7 4.1 7.9 65
4 19.9 31.7 4.4 7.9 28 3.1

8 0 1057 20.5 31.6 6.2 7.8 68 4.9 14
1 20.4 31.6 6.1 7.8 67
2 20.4 31.6 6.1 7.8 66 4.0
3 20.0 31.8 6.0 7.8 67
4 19.8 31.9 5.2 7.8 61 4.6

9 0 1017 20.4 31.1 6.7 7.8 62 5.0 14
1 20.3 31.5 6.8 7.8 64
2 20.2 31.6 6.8 7.9 61 7.0
3 20.0 31.7 7.0 7.9 58
4 19.9 31.7 7.0 7.9 55 4.8

10 0 1039 20.4 31.1 5.3 7.7 76 9.9 14
1 20.2 31.3 5.5 7.7 75
2 20.0 31.5 5.4 7.7 n 6.7
3 20.0 31.6 5.2 7.7 68
4 20.0 31.6 3.6 7.6 60 7.5

11 0 1028 20.5 31.4 6.3 7.8 57 3.4 16
1 20.2 31.6 6.4 7.9 58
2 20.0 31.7 6.5 7.9 54 9.6
3 20.0 31,7 6.4 7.9 54
4 19.9 31.7 6.4 7.9 54 3.7
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CRUISE: MDR 84 Vessel: Bay Watch Date: 14 June 1984
WEATHER: Sunny, warm

Station Depth Time Temp. Sal. DO pH 2T NH3 FU BOD

m C o/oo mg/L ug-at/L mg/L
1 0 0842 20.1 31.5 11.3 81 1.7 9 2.7
1 20.2 31.5 10.9 82
2 20.2 3t1.7 10.8 85 5.2 1.8
3 20.2 31.7 10.0 85
4 20.2 31.8 9.9 40 2.5 1.7
2 0 0854 20.1 31.5 9.4 7.7 73 3.4 11 1.8
1 20.1 31,5 9.4 7.2 80
2 20.2 31.7 9.5 7.4 84 9.1 2.1
3 20.1 31.8 9.5 7.5 85
4 20.1 31.8 9.4 7.5 86 2.1 1.4
5 20.1 31.8 9.4 -~ 87
6 20.1 31.8 9.3 == 30
3 0 0907 20.6 31.1 8.8 7.5 74 1.8 12 2.9
1 20.7 31.1 8.8 7.5 74
2 20.7 31.3 8.7 7.5 75 1.9 2.3
3 20.6 31.6 8.7 7.5 76
4 20.4 31.7 8.6 7.5 76 2.2 2.3
5 20.3 31.8 8.6 7.5 74
6 20.2 31.7 8.6 7.5 71
4 0 1104 21.0 32.1 8.5 7.6 56 3.5 14 1.9
1 21.3 31.2 8.5 7.5 72
2 20.8 31.6 8.2 7.5 73 4.6 2.3
3 20.7 31.8 8.2 7.5 73
4 20.4 31.8 8.7 7.5 75 7.1 2.0
5 20.4 31.8 8.5 7.5 74
6 20.4 31.8 8.4 7.5 73
5 0 1038 21.2 31.2 8.6 7.7 74 3.4 16 2.7
1 21.4 31.2 8.4 7.6 70-
2 21.4 31.5 7.9 7.5 69 5.3 2.4
3 21.4 31.7 7.8 7.5 70
4 21.0 31.9 7.6 7.5 66 8.8 1.4
5 20.8 31.8 7.3 7.5 61
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CRUISE: MDR 84 Vessel: Bay Watch Date: 14 June 1984
WEATHER: Sunny, warm

Station Depth Time Temp. Sal. ]1] pH ZT NH3 FU BOD

m c o/oo mg/L ug-at/L mg/L
6 0 0932 21.4 30.9 7.8 7.5 76 5.0 12 1.6

1 21.6 31.1 7.6 7.4 75

2 21.6 31.4 7.3 7.4 77 3.5 1.6

3 21.6 31.5 7.6 7.4 77

4 21.3 31.8 6.3 7.4 61 5.8 2.2
7 0 1048 21.8 31.6 8.1 7.5 75 12.6 16 2,3

1 21.9 31.5 8.0 7.5 72

2 21.9 31.6 8.0 7.5 72 12.8 2.7

3 21.9 31.7 7.8 7.5 72

4 21.8 31.8 6.0 7.4 30 13.6 3.2
8 0 0945 21.9 31.3 7.3 7.4 72 5.0 16 2.5

1 22.5 31.6 7.3 7.4 1

2 22.4 31.7 7.4 7.2 72 3.8 2,3

3 22.2 31.7 7.5 7.5 A

4 22.1 31,7 7.2 7.4 61 3.6 3.1
9 0 1025 22.1 31.3 7.4 7.4 69 5.1 14 1.8

1 22,2 31,2 7.3 7.4 70

2 22.2 31.4 7.3 7.4 62 7.1 2,2

3 22,1 31.5 6.9 7.4 61

4 22.0 31.7 7.0 7.4 57 6.4 1.7
10 0 1002 21.9 29.7 6.8 7.0 60 24.3 16 3.4

1 22.5 30.3 6.7 7.4 65

2 22.4 31.3 6.1 7.3 62 10.4 2.8

3 22.2 31.5 6.1 7.4 61

4 22.1 31.7 5.3 7.4 60 12.8 3.3
11 0 1013 22.1 31.2 6.3 7.5 74 10.5 14 1.5

1 22.0 31.3 6.3 7.4 75

2 22,0 31.5 6.6 7.5 64 7.4 3.1

3 22.0 31.5 7.0 7.4 62

4 22,0 31.6 5.0 7.4 59 10.1 2.3
13 0 1145 22,5 30.7 7.5 7.3 29.5 3.4



CRUISE: MDR 84 Vessel: Bay Watch Date: 12 July 1984
WEATHER: Sunny, Calm

Station Depth Time Temp. Sal. DO pH AT NH3 FU
m c o/oco mg/L ug-at/L
1 0 0918 21.5 31.5 8.9 8.2 84 6.7 4
1 20.3 32.2 9.2 8.2 82
2 19.6 32.9 9.6 8.2 87 5.1
3 19.2 33.5 9.7 8.2 88
4 19.3 33.1 9.8 8.2 88 3.8
5 18.5 34.0 9.7 8.2 86
6 3.7
2 0 0928 20.3 31.8 9.3 8.6 84 2.3 4
1 20.3 31.9 9.3 8.6 84
2 20.2 32.1 9.5 8.3 85 5.6
3 19.0 33.9 9.6 8.3 87
4 18.5 34.3 9.7 8.2 87 5.1
5 17.9 34,6 9.8 8.3 86
6 5.0
3 0 0940 22.5 29.3 9.2 8.2 76 3.5 4
1 22,6 30.0 9.1 8.2 80
2 21.4 31.6 9.1 8.2 83 6.9
3 20.8 31.9 9.2 8.2 84
4 20.2 32.4 9.2 8.2 84 2.8
5 18.6 34.3 8.2 8.2 78
6 3.8
4 0 0950 22.9 29.6 9.3 8.7 80 2,7 7
1 23.0 29.0 9.3 8.4 84
2 21,6 31,5 8.9 8.3 83 2.0
3 21.3 32.1 9.0 8.2 84
4 20.3 32.8 8.7 8.2 78 2.0
5 19.5 33.5 8.7 8.2 77
6 19.2 33.7 8.9 8.2 78 2.5
5 0 1112 23,7 29.2 8.3 8.4 74 2.6 19
1 23.7 29.5 7.8 8.3 86
2 23,3 30.0 7.9 8.2 90 4.1
3 22.4 31.1 8.6 8.2 82
4 21.7 31.8 8.1 8.1 77 4.6
5 21.4 31.7 8.0 8.1 64
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CRUISE: MDR 84 . Vessel: Bay Watch Date: 12 July 1984
WEATHER: Sunny, warm

Statlion Depth Time Temp. Sal. DO pH AT NH3 FU

m c o/oo mg/L ug-at/L

6 0 1006 23.0 29.5 9.1 8.8 84 13.0 5
1 22,9 30.1 9.1 8.5 85
2 22.9 30.2 9.1 8.4 88 3.6
3 22,6 30.6 9.2 8.3 79
4 22.1 31.2 7.7 8.2 IA 3.1

7 0 1129 23,5 29.7 8.0 8.1 75 6.0
1 23,5 29.7 8.0 8.1 80
2 23,3 30.1 8.0 8.1 80 3.6
3 22,4 31.0 8.1 8.1 73
4 21.8 32.0 7.3 8.0 66 3.1

8 0 1025 23,2 29.9 7.3 8.7 80 2.6 7
1 23.5 29.6 7.4 8.4 79
2 23,5 29.8 8.2 8.3 85 3.5
3 23.4 30.0 8.1 8.2 79
4 23.1 30.5 6.8 8.2 1 2,0

9 0 1101 24,0 28.7 9.7 8.7 72 2,60 18
1 23,9 29.3 10.1. 8.4 74
2 23.1 29.9 9.9 8.3 EA 4,10
3 22.7 30.8 6.9 8.1 71
4 22,3 31.0 6.1 8.0 66 4,60

10 0 1041 23,6 28.9 5.9 8.2 51 3.6 21
1 23,6 29.1 7.9 8.2 57
2 23.4 29.8 5.6 8.0 76 4.7
3 23.1 30.2 5.9 7.9 79
4 22.8 30.6 4.0 7.8 75 5.7

11 0 1052 23,6 29.4 9.1 8.6 70 8.0 19
1 23.8 29.3 9.0 8.4 85
2 23.5 29.8 9.7 8.3 82 5.5
3 23.0 30.5 9.2 8.3 78
4 8.1 8.2 76 4,2

22.6 30.8
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CRUISE: MDR 84 Vessel: Bay Watch Date: 13 September 1984
WEATHER: Overcast

Station Depth Time Temp. Sal. DO pH 2T NH3 FU

m C o/oo mg/L ug-at/L

1 0 0928 22.6 34.2 9.1 8.2 90 5.2 5
1 22,5 34.6 9.1 8.2 90
2 22.4 34,7 9.1 8.2 93 3.3
3 22,1 35.1 9.3 8.2 93
4 22.1 35.2 9.3 8.2 93 1.5
5 22.1 35.4 9.3 8.2 92
6 22,1 35.4 9.3 8.2 97 6.1

2 0 0940 22.3 35.2 9.6 8.4 90 1.9 5
1 22.2 35.4 9.4 8.3 90
2 22,2 35.4 9.3 8.2 89 3.4
3 22.2 35.4 9.2 8.2 89
4 22,2 35.4 9.2 8.2 85 2,6
5 22.2 35.5 9.2 8.2 85
6 22,2 35.5 9.2 8.2 83 4.6

3 0 0950 23.2 35,0 9.3 8.2 88 2.1 5
1 22,9 35.1 9.0 8.2 89
2 22.9 35.1 9.0 8.2 90 4.8
3 22.5 35.3 9.0 8.2 89
4 22.4 35.4 9.1 8.2 86 1.3
6 1.5

4 0 1000 23.8 34.7 8.5 8.2 89 1.5 5
1 23.4 34.8 8.5 8.2 89
2 23.3 34.8 8.5 8.2 88 2.0
3 23.1 34.9 8.5 8.2 87
4 23.0 35.0 8.2 8.1 86 2.9
5 22.8 35.2 8.1 8.1 84
6 22.7 35.3 7.8 8.1 82 2.4

5 0 1010 24.4 34.5 8.8 8.2 87 2.1 5
1 24,1 34.4 8.7 8.1 88
2 24.0 34.3 8.2 8.1 86 5.3
3 23,6 34.5 8.3 8.1 85
4 23.5 34,6 8.4 8.2 87 3.0
5 23.0 34.9 8.3 8.1 87
6 6.4

6 0 1020 24.4 34.3 9.3 8.2 80 1.3 5
1 24,3 34.3 9.3 8.2 75
2 24,1 34.3 7.6 8.0 79 1.2
3 23.8 34.4 5.4 7.9 88
4 23.4 34.6 2,6 7.8 86 1.3
5 23.1 34.8 1.0 7.7 83



CRUISE: MDR 84 Vessel Bay Watch Date: 13 September 1984
WEATHER: Overcast

Station Depth Time Temp. Sal. DO pH 2T NH3 FU

m c o/oo mg/L ug-at/L

7 0 1037 24.4 34,1 8.2 8.0 80 2.1 5
1 24.4 34,0 8.3 8.0 91
2 24.4 34,0 8.5 8.0 91 2,7
3 23.7 34.1 8.5 8.0 86
4 23.5 34,2 7.8 8.0 85 3.8

8 0 1052 24,6 34,0 7.2 8.1 84 3.1 5
1 24,5 33.9 7.1 8.0 91
2 24,4 33,9 6.3 7.9 86 6.6
3 24,3 33.9 2.1 7.7 87
4 23.7 34,2 2,3 7.7 87 4.8

9 0 1130 24.7 34.0 9.6 8.1 76 2.7 21
1 24,5 34.1 8.2 8.1 84
2 24.3 34.2 2.2 8.0 82 1.2
3 23.7 34.6 3.2 7.8 82
4 23.6 34.7 2.5 7.8 87 5.3

10 0 1109 24.8 33.8 6.5 7.9 85 3.2 5
1 24.5 33.9 4.8 7.9 85
2 24,4 34,0 3.0 7.8 89 3.5
3 24,1 34.3 2.6 7.7 89
4 23.8 34.3 3.1 7.8 89 6.6

1 0 24.9 33.8 7.4 8.0 88 4.4 19
1 24,6 34.0 8.7 8.1 81
2 24,1 34.1 6.2 8.0 82 1.8
3 23.8 34.5 , 6.1 7.9 85
4 23.7 34.6 4,5 7.9 85 1.7

12 0 1250 23,7 32.9 8.3 8.1 92 7.7 16
1 22.8 34.0 9.0 8.1 93
2 22,6 34.6 8.8 8.1 95 7.6
3 22,6 34.7 8.7 8.1 95
4 22,6 35.0 8.6 8.1 94 3.1

13 0 1214 25.6 32.3 6.7 7.9 72 18.0
1 25.4 32.4 4,7 7.8 72

A8



CRUISE: MDR 84 Vessel: Bay Watch Date: 10 October 1984
WEATHER: Overcast

Station Depth Time Temp. Sal.
m c o/o00

©
pa o4

&T NH3 FU
ug-at/L

3
© O
N O
—

1 0 0902 20.6 31.6 8.8 8.3 77 5.9 5
1 20.5 32.0 8.8 8.3 84
2 20.6 32.4 8.8 8.3 86 6.2
3 20.6 32.6 9.3 8.3 89
4 20.6 32.6 9.4 8.3 90 6.6
5 20.5 32.8 9.4 8.3 90
6 20.5 32.8 9.4 8.3 87 6.3
2 0 0914 20.3 33.0 9.1 8.3 84 5.0 5
1 20.3 33.0 9.1 8.3 86
2 20.3 33.1 9.2 8.3 86 4.7
3 20.3 33.1 9.2 8.3 87
4 20.2 33.1 9.0 8.3 87 5.9
5 19.9 33.1 8.8 8.3 87
6 19.7 33.1 8.9 8.3 86 19.3
3 0 0925 20.9 32.8 8.4 8.3 84 5.9 5
1 21.0 32.8 8.2 8.3 85
2 21.0 32.7 8.1 8.3 84 5.3
3 20.3 32.8 8.4 8.3 82
4 19.9 33.1 8.0 8.3 83 7.9
4 0 0936 21.4 32.7 9.8 8.3 81 13.1 5
1 21.4 32.6 10.4 8.3 84
2 21.3 32.7 9.8 8.3 81 7.9
3 21.0 32.7 9.8 8.3 82
4 20.8 32.8 7.8 8.3 80 5.5
5 20.8 32.8 8.3 79
6 7.3
5 0 0947 21.6 32.6 9.7 8.3 79 6.6 5
1 21.6 32.6 9.8 8.3 82
2 21.6 32.5 9.3 8.2 81 5.3
3 21.6 32.5 8.9 8.2 82
4 21.5 32.5 8.5 8.2 81 6.2
5 21.4 32.5 8.0 8.2 81
6 8.1
6 0 0959 21,7 32.6 10.0 8.2 86 8.1 5
1 21.7 32.5 10.0 8.2 85
2 21.8 32.4 10.5 8.2 85 8.1
3 21.8 32.4 10.3 8.1 84
4 21.7 32.4 10.2 8.1 84 7.6
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CRUISE: MDR 84 Vessel: Bay Watch Date: 10 October 1984
WEATHER: Sunny, warm

Station Depth Time Temp. Sal. DO pH &7 NH3 FU
m c o/oo mg/L ug-at/L
7 0 1103 22.1 32.1 7.4 8.2 87 7.1 15
1 22.0 32.1 7.4 8.2 86
2 22.0 32.1 7.3 8.2 86 12.1
3 22.0 32.1 7.4 8.2 86
4 21.9 32,2 7.3 8.2 86 5.8
8 0 1014 22.3 32.0 8.1 8.1 82 6.3 5
1 22.4 32,1 8.2 8.1 82
2 22.3 32.1 8.4 8.1 83 1.5
3 22.3 32.1 8.0 8.1 83
4 22,3 32.0 8.0 8.1 82 10.5
5 22,3 32.0 7.9 52
9 0 1049 22,2 32.0 7.1 8.2 85 8.1 5
1 22.2 31.9 6.9 8.2 87
2 22,2 32.0 6.8 8.2 85 6.1
3 22.2 32,0 6.6 8.2 82
4 22.1 32,0 6.7 8.2 80 9.9
10 0 1032 22,3 32.0 9.3 8.2 70 6.2 21
1 22,3 32.0 9.5 8.1 72
2 22,3 31.9 8.8 8.1 76 6.2
3 22.3 31.9 8.6 8.1 80
4 22.2 32,0 7.8 8.1 80 9.5
1 0 1041 22.1 32.1 8.5 8.2 84 6.2
1 22.2 32.0 8.7 8.2 84
2 22.1 32,0 - 9.0 8.2 82 6.6
3 22.1 32.0 9.4 8.2 81
4 22.0 32.0 8.8 8.2 76 10.3
12 0 1204 20.9 32.8 8.8 8.4 91 6.6
1 20.9 32,0 8.8 8.4 90
2 20.7 32.5 8.4 8.4 91 5.4
3 20.7 32.8 8.3 8.3 91 .
13 0 1137 22.6 31.8 6.2 8.1 86 8.8 16
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November 15 1984
FU
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2T NH3
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BOD
mg/L
2.8
2.2
1.4
2.4
2,0
2.3
2.2

2.1

FU

November 15 1984
5

Date:
pH ®T NH3
ug-at/L

Vessel: Bay Watch
Overcast
DO
c o/o0 mg/L

MDR84
m

WEATHER:

CRUISE:
Station Depth Time Temp. Sal.

3.3
2.2
1.9

10

2.2
2.7
2.3

11

2.9
2.7
3.3
3.0

14

6.0
13.4

0 1138 17.4 =* 3.6 8.1 87
A12
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APPENDIX B

BENTHIC DATA




CRUISE: MDR84 Date: 4 April 1984 Type: Benthic/Sediment
VESSEL & PERSONNEL:
SOU'B’ Do’ Po'o Ro V. mﬂuﬁﬂ
Oguri, M. Muel ler, R., Skipper
Willlams, S. Mal lonee, W.
Chaney, H.
BOS‘HCk’ Bo
Bester, R.
SAMPL ING STATIONS:
Station Time Faunal Observations Comments
Left Dock 0905
1 0910 Clear, windy Three grabs, sulflde
mud, hard pack silt.
Terrestrial plants,
leaves. Four jars of
sedIment collected.
2 1010 Black mud, no plant
: life.
3 1030 Lots of plant I|1fe.
Ghost shrimp and crab.

4 1055 Brownish silt.

5 1245 Black mud, silt & clay.

6 1041 Black mud.

7 1220 Lot of black mud, soft

and silty.

8 1220 Becoming very Beach area, detergent
windy, many In water. Fish bone
gulls. ~col lected.

9 1110 Mud black and clay.

10 1147 Black mud.

" 1126

Ducks swimming
around.

B1

Clay, black sllit.
Sulfide odor.



CRUISE: MDR84 . Date: 25 October 1984 Benthic/Sediment
VESSEL & PERSONNEL:

Soule, D., P.I.. R.V. Golden West

Williams. S Mueller, R., Skipper

Webber, R. Mal lonee, B.

Bester, R.

Nakamura, B
SAMPL ING STATIONS:

Station Time Faunal Observations Comments

Left dock 0900 Campbel | Grab used

Sampling Started
1

10

0935
0947

1002

1032
1110

1253
1050
1225

1130

1202

Group of ducks
floating.

Wind coming up

B2

to obtain benthic
samples. Samples
taken for sediment
pol lutants.,

Mud Oily, very black
and silty,

Black with tarry
lumps.

Lot of little shrimp,
larger grab than
previous stations,
still black, silty
with mud balls. Full
of shells.

Slightly greasy, silty

Greasy mud, full of
worms.

Not many creatures.
Black & silty.

Same substance, few

creatures.

Gasoline smell. Large
pregnant crab. Two
tiny fish, many shells

Small worms, shells.
Very fine silt.



CRUISE: MDR 84 cont'd

Date: 25 October 1984

Benthic/Sediment

Station

1
13

Time

1145

Faunal Observations

Bird Sanctuary

B3

Comments

Very greasy.

Brlan and Bob will go
over and get samples.



BENTHIC DATA STATION MDR 1

DATE

26 Apr 25 Oct
1984 1984

ANNEL IDA
OL IGOCHAETA
Ol Igochaeta, unid.
Tubificldae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | Idae
Arabel | ldae, unid. Juv.
Drilonereis falcata
Arabella sp.
Capitel | Idae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnuse
Notomastus tenuis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul 1dae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., Juv.
Chaetosone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luzuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.
Cossur [dae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus 5
4

60 120

80
30

320
10
10 440

60

30

20



POLYCHAETA, cont'd.

Dorvilleldae
Dorvlilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis

Eunicidae
Marphysa disjuncta
Marphyea belli oculata

Flabel | Igeridae
Flabel ligeridae, unid.
Pherusa capulata
Pherusa sp., juv.

Glyceridae
Glycera americana
Glycera capitata
Glycera convoluta
Gylecera rouxii
Glycera sp., jJuv.

Gonladldae
Goniadidae, unid. jJuv.
Glycinde armigera
Gontiada brunnea
Goniada littorea
Goniada sp., juv.

Heslonidae
Hesionlidae, unid.
Gyptis brunnea
Micropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra

(= Gyptis brevipalpa)

Lumbr iner Idae
Lumbrineridae, unid.
Lumbrineris ? erassidentata
Lumbrineris erecta
Lumbrinerie lagunae
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp.

Magelonidae
Magelona pacifica
Magelona pitelkai
Magelona sacculata

Maldanidae
Maldanldae, unid.
Asychis disparidentata
Asychis sp.

Axiothella sp. ,
Prazillella affinis pacifica
Prazillella sp.

Nephtyidae
Nephtyidae, unld. juv.
Nephtys caecotides

B5

Station MDR 1

26 Apr

70

40

80

10

30
40

20

25 Oct

20

40

10

320

120

90



POLYCHAETA, Nephtyidae cont'd.
Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea

Nereldidae (= Nereidae)
Nereididae, unid. jJuv.
Neanthes acuminata

(= Neanthee aremaceodentata)
Nereis latescens
Nereis procera
Nereis sp., Juv.
? Perinereis monterea
Platynereis bicanaliculata

Onuphidae

- Onuphldae, unid. Juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., juv.
Onuphis elegans

(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)

Ophelildae
Armandia bioculata
Polyophthalmus pictus

Orbiniidae
Leitoscoloplos elongatus

(= Haploscoloplos elongatus)
Naineris dentritica
Scoloplos acmeceps

Owenl idae
Ovenia collaris

Paraonidae
Aemira catherinae

(= Acesta catherinae)
Acemira horikoshii

(= Acesta horikoshii)
Levinsentia oculata

(= Tauberia oculata;

Station MDR 1

= Paraonis gracillie oculata)

Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinari ldae
Pectinaria californiensis
(= P, e. newportensis)
Phyl lcdocidae
Phyllodocidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
EBulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)

B6

26 Apr

50

280

20

140
30

25 Oct

180
420

10

50

120
20

110

10



POLYCHAETA, Phyllodocldae cont'd.
Eulalia sp., juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaut difficilis
Phyllodoce hartmanae
Phyllodoce (Anaitides) papillosa
Phyllodoce sp.
Phyllodoce (Anaitides) sp., juv.
Pterocirrus sp.
Pllargl Idae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poecl lochaeti Idae
Poecilochaetus johnsonti
Poecilochaetus sp.
Polynoldae
Polynoldae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops
(= Harmothoe priops)
Sabel lari Idae
Sabellaria cementarium
Sabel | Idae
Sabel | idae, unld.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
Euchone incolor
Euchone limmicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.
Serpul Idae
Serpulldae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigal ionidae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella uniformis
Splonidae

B7

Station MDR 1

26 Apr

10

10

25 Oct

10

10

20



POLYCHAETA, Spionidae cont'd. Station MDR 1 26 Apr 25 Oct
Splonidae, unid. 30
Apoprionospio pygmaea 10

(= Prionospio pygmaeus)
Bocecardia sp.
Boccardia basilaria
Boccardiella hamata

(= Boecardia hamata)
Caraziella calafia

(= “Pseudopolydora sp.”)
Laonice cirrata
Microspio pigmentata 20
Microspio maculata

(= Spio maculatas;

= Nerinides maculata)

Minuspio eirrifera 20 170
(= Prionospio cirrifera)
Paraprionospio pinnata 230

Polydora biocecipitalis
Polydora caulleryi
(= P, brachycephala)
Polydora ligni
Polydora socialie
Polydora sp.
Prionospio heterobranchia 140 1,940
(= P. h. newportensis) '
Prionospio sp. A
(= Prionospio “steenstrupi”;
= P, nr. malmgreni)
Prionospio sp.
Pseudopolydora paucibranchiata 60
Rynchospio arenicola
Rhynchospio sp.
Scolelepis acuta
(= Nerinides acuta)
Scolelepis sp. 4
Spio ? filicornis
Sptophanes berkeleyorum
Sptophanes bombyxz

Spiophanes missionensis 40
Streblospio benedicti
Spirorbldae

Janua brasiliensis
Pileolaria pseudomilitarie

Syl lidae
Syllidae, unid. . 90
Autolytus sp.
Brania sp. : 30 20

Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. 4
Exogone sp

Odontosyllis phosphorea B8



POLYCHAETA, Syl |lidae cont'd.
Sphaerosyllis californieneis
Sphaerosyllis sp.

? Syllis sp.
Typosyllis ? hyalina
Typosyllis sp.

Terebel | idae '
Terebel | idae, unid.
Amaeana occidentalis
Pigta faseiata
Pista ? disjuncta
Pista sp., Juv.
Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanolda, unid.
CYCLOPOIDEA
Cyclopoldea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactocoida, unid.
MALACOSTRACA
AMPH | PODA
CAPRELL IDEA
Caprel lidea, unlid.
Caprella californica
Caprella equilibra
GAMMARIDEA
Gammarldea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stenopropodus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylie sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPODA
Decapoda=-~larval -
Anomura '

Station MDR 1 26 Apr 25 Oct
10

40

160
10 30
1,010 20
70

30
90
10
100
20 10
152 60

40

B9



CRUSTACEA, cont'd.

Cal | lanass 1dae
Callianassa californieneis
Callianassa sp.
Upogebia sp.

Pagur [ dae
Pagurus sp.

Brachyura

Cancerldae
Cancer anthonyi
Cancer gracilis
Cancer sp., juv.

Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., Juv.

Ma jldae
Loxorhyncus crispatus
Pyromaia tuberculata

Pinnotherldae
Pinnotherlidae, unid.
Opisthopus transversus
Pinnixa franeiscana
Pinnixa sp.

Scleroplax granulata
Carldea

Alpheldae, unid.

Alpheue californiensis
Alpheopeis equidactylus

(= Alpheus equidactylua)
Betaeus ensenadensis
Betaeus sp. unid.

Palaemonidae
Palaemonella holmesi

ISOPCDA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYS IDACEA
Mysidacea, unid.
TANAIDACEA
Tanalidacea, unid.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta

Station MDR 1 26 Apr

80

10

10
10

30

B10
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CRUSTACEA, OSTRACCDA cont'd. Station MDR 1

Philomedes sp.
Rudiderma rostrata
Scleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanuse sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, larvae
PYCNOGON IDA
Anoplodactylue erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unlid.

BRACH |OPODA
Glottidia albida

BRYOZOA (No. of colonles)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense

UROCHORDATA

ASCIDACEA
Ascidacea, unld,
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTE ICHTHYS
Gobiesocidae
Gobiesox rhessodon
Gobl idae
Goblidae, unld.
Bl11

26 Apr

70

25 Oct

50
130



VERTEBRATA, Gobiidae cont'd. Station MDR 1

Gobl idae, larvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinaria, unid.
Diadumenidae
Diadumene sp.
Edwardsl Idae
Edwardsiidae, unid.
Edvardsia californmica
Edwardsia sp.
Edwardsia sp., Juv.
Halocl Ividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphyea sp. A)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. Juv.
Strongylocentrotus purpuratus
HOLOTHUROIDEA
Holothuroidea, unid.
OPHIUROIDEA
Ophiurolidea, unid. Juv.

ECHIURA
Listriolobus pelodes
Urechis caupo

HEM | CHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPCDA
Gastropoda, unid. Juv.
OPHI| STHOBRANCHI A
B12

26 Apr

25 Oct

present



GASTROPODA, cont'd. Station MDR 1

CEPHALASP IDEA
Cephalasplidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajlidae
Aglaja sp.
Atyldae
Haminoea vesicula
Bull Idae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandr I dae
Cylincha diegensis
Cylichnella culeitella
(= Acteocina culeitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnellainculta
(= Acteocina inculta)
NUD | BRANCHI A
Nudibranchia, unld.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caeclidae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypterldae
Calyptraeldae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., Jjuv.
Lamel lari idae
Marseniopsie sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinel |l Idae

Vitrinella oldroydi
B13

26 Apr

25 Oct

70



GASTROPODA, cont'd.
NEOGASTROPODA
Columbel | Idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., Juv.
Murlcldae
Pteropurpura festiva
Nassari I dae
Nassarius mendicus
Nassariue perpinguis
Nassarius sp.
Olividae
Olivella baetica
Turrldae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. Juv.
Cardi ldae
Laevicardium substriatum
- Cooperel | Idae
Cooperella subdiaphana
Cultel |l idae
Ensis myrae
Stliqua lueida
Donacldae :
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | idae
Hiatella arctica
Kel |1 1dae
Kellia laperousi
Leptonidae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilucina approximata
Parvilucina tenuisculpta
(= Parvilucina sp.)
Lucina nuttallt
Lyonsi Idae
Lyonsia californica
Mactridae
Mactridae, Juv.
Mactra califormica
Mactra sp. '
Spisula catilliformis
Spisula sp.
Tresus nuttalli
Montacut idae
Mysella grippi
Mysella pedroana
Mysella sp.

Station MDR 1
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PELECYPODA, Montacutidae cont'd.  Station MDR 1 26 Apr 25 Oct
Neaeromga sp.
(= Orobitella sp.)

My Idae
Cryptomya californica 20
Mytilidae

Mytilidae, Juv.
Amygdalum sp.
Modiolus sp. A
Musculus senhousei
Mytilus edulis
Nuculanldae

Nuculana sp.

Ostreidae
Ostrea lurida
Pectinldae

Leptopecten latiauratus

Petricol Idae

Petricola tellimyalis

Petricola sp.

Semel I dae

Cumingia californica

Theora lubrica

Solecurtidae

Tagelus subteres 190
Solenlidae

Solen rosaceus 20
Solen sicarius

Solen sp. Juv.

Tel |l Inidae

Leporimetis obesa

Macoma acolasta

Macoma carlottensis

Macoma nasuta

Macoma yoldiformis

Macoma sp., juv.

Tellina carpenteri 230
Tellina modesta

Tellina sp.,» Juv.
Thraci idae

Thracia curta
Thyasiridae

Axinopsida serricata

Thyasira flexuosa

Vener [ dae

Chione ? undatella

Chione sp., Juv.

Compsomyax subdiaphana

Protothaca staminea

Protothaca sp., Juv.

Saxidomus nuttalli

Saxidomus sp., Juv.

POLYPLACOPHORA
Polyplacophora, unid. B15



SCAPHOPODA
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensie
Buplectonema burgeri
Micrura alaskensis
Paranemertes sp. A
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipunculida, unid.

ADDENDUM:

BRYOZOA (No. of colonles)
Membranipora tuberculata
Serupocellaria diegensis
Tubulipora tuba

Station MDR 1
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BENTHIC DATA _ STATION MDR 2

DATE 26 Apr 25 Oct
) 1984 1984
ANNEL IDA
OL IGOCHAETA 6,070 2,590
Ol lgochaeta, unid.
Tubificidae
Peloscolex gabriellae
POLYCHAETA
Ampharet|dae
Ampharete labrops 10

Amphicteis scaphobranchiata
Melinna oculata

Arabel | Idae
Arabel |idae, unid. juv.
Drilonereis falcata
Arabella sp.

Capitellidae

Capitella capitata 10
Mediomastus acutus
Mediomastus ambiseta 240 710

(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus

Notomastus tenuis 20 10
Chaetopteridae
Spiochaetopterus costarum 30

Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul Idae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona 20
Chaetozone setosa
Chaetoaone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., Juv.
Tharyx nr. tesselata R
Tharyx spp. ’
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Station MDR 2 26 Apr 25 QOct
Dorvilleidae
Dorvilieldae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis 10
Eunicidae
Marphysa disjuncta
Marphysa belli oculata
Flabel | Iger Idae
Flabel ligeridae, unid.
Pherusa capulata
Pherusa sp., juv.
Glycerldae
Glycera americana
Glycera capitata
Glycera convoluta
Gylcera rouxii
Glycera sp., juv.
Gonlfadidae
Gonladidae, unid. Juv.
Glyeinde armigera
Goniada brunnea
Goniada littorea 60
Goniada sp., juv.
Hes lonidae
Heslonldae, unid.
Gyptie brunnea
Mieropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra
(= Gyptie brevipalpa)
Lumbr Iner [ dae
LumbrIneridae, unid.
Lumbrinerie ? crassidentata
Lumbrineris erecta 10
Lumbrinerie lagunae 240 160
Lumbrineris limocola
Lumbrinerie ? tetraura
Lumbrineris spp.
Magelonidae
Magelona pacifica
Magelona pitelkai
Magelona sacculata
Maldanidae
Maldanidae, unid.
Asychis disparidentata
Asychis sp.
Axiothella sp.
Praxillella affinie pacifica
Praxillella sp.
Nephtyldae
Nephtyldae, unid. Juv.
Nephtye caecoides 4 - 50 20
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POLYCHAETA, Nephtyidae cont'd.

Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea
Nereididae (= Nereldae)
Nereididae, unid. Juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata
Onuph 1dae
Onuphidae, unid. Juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., jJuv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescenas)
Opheliidae
Armandia bioculata
Polyophthalmus pictus
Orbini idae
. Leitoscoloplos elongatus
(= Haploscoloplos elongatus)
Naineris dentritica
Seoloplos acmeceps
Owenl idae
Ovenia collaris
Paraonidae
Acemira catherinae
(= Acesta catherinae)
Aemira horikoshii
(= Acesta horikoshii)
. Levinsenia oculata
(= Tauberia oculata;
= Paraonis gracillie oculata)
Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinarlidae
Pectinaria californiensis
(= P. ¢. newportensis)
Phyl lodocidae
Phyllodocidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Bulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 2 26 Apr 25 Oct
Eulalia sp., Jjuv. ‘
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaui difficilis
Phyllodoce hartmanae
Phyllodoce (Anaitides) papilloea
Phyllodoce sp.

Phyllodoce (Anaitides) sp., Juv.
Pterocirrus sp.
Pilargl idae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poecl lochaetl idae
Poectlochaetus johnsoni
Poecilochaetus sp.
Polynoldae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe seriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops
(= Harmothoe priope)
Sabel lari idae
Sabellaria cementarium
Sabel | Idae
Sabel | Idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
EBuchone inecolor
Euchone limmicola ) 10
Megalomma pigmentum
Myxzicola ? infundibulum
? Potamilla sp.
Serpul Idae
Serpul idae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatue gracilie)
Sigal lonldae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella uniformis
Splonidae
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POLYCHAETA, Splonidae cont'd. Station MDR 2 26 Apr 25 Oct
" Splonidae, unid. ) :
Apoprionospio pygmaea
(= Prionospio pygmaeus)
Bocecardia sp.
Boecardia basilaria
Boccardiella hamata
(= Boccardia hamata)
Caraziella calafia
(= “Pseudopolydora sp.”)
Laontice cirrata
Microspio pigmentata
Mierospio maculata
(= Spio maculata;
= Nerinides maculata)

Minuspio cirrifera 210
(= Prionospio cirrifera)
Paraprionospio pinnata 190

Polydora bioceipitalis
Polydora caulleryti
(= P, brachycephala)
Polydora ligni
Polydora socialis
Polydora sp.
Prionospio heterobranchia 280 290
(= P. h. newportensis) ~
Prionospio sp. A
(= Prionospio “steemstrupi”;
= P, nr. malmgrent)
Prionospio sp.
Pseudopolydora paucibranchiata 20
Rynchospio arenicola
Rhynchospio sp.
Scolelepis acuta
(= Nerinidee acuta)
Seolelepis sp. A 10 40
Spio ? filicornis
Spiophanes berkeleyorum
Sptophanes bombyx
Spiophanes missionensis 10 70
Streblospio benedicti
Spirorbldae
Janua brasiliensis
Pileolaria pseudomilitaris
Syllldae
Sylildae, unid.
Autolytus sp.
Brania sp. 40
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. 4
Exogone sp. 10
Odontosyllis phosphorea
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POLYCHAETA, Syllidae cont'd.

Sphaerosyllis californiensis

Sphaerosyllis sp.
? Syllis sp.
Typosyllie ? hyalina
Typosyllis sp.
Terebel | idae
Terebel | idae, unid.
Amaeana occidentalis
Pigta faseiata
Pista ? disjuncta
Pista sp., juv.

Streblosoma erassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unid.
CYCLOPO IDEA
Cyclopoidea, unid.
Clausidium vancouverense
HARPACT ICOIDA '
Harpacticolida, unid.
MALACOSTRACA
AMPH IPCDA
CAPRELL IDEA
Caprellidea, unid.
Caprella californica
Caprella equilibra
GAMMARIDEA
Gammar idea, unid.
Ampelisca cristata
Amphideutopus oculatus
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus

Rudilemboides stenopropodus

Westwoodilla ecaecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPODA '
Decapoda=-larval
Anomura

Station MDR 2 26 Apr
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10

10
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CRUSTACEA, cont'd. Station MDR 2

Cal |l tanassldae
Callianassa californienstis
Callianassa sp.
Upogebia sp.

Paguridae
Pagurus sp.

Brachyura

Canceridae
Cancer anthonyi
Cancer gracilis
Cancer sp., Juv.

Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., juv.

Ma]jldae
Loxorhyncus crispatus
Pyromaia tuberculata

PInnotheridae
Pinnotheridae, unid.
Opisthopue traneversus
Pinnixa franciscana
Pinnixa sp.

Seleroplax granulata

Caridea

Alphelidae, unid.

Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)

Betaeus ensenadensis
Betaeus sp. unld.

Palaemonidae
Palaemonella holmesi

ISOPODA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limnoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYS IDACEA
Mysidacea, unid.
TANA IDACEA
Tanaldacea, unld.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station MDR 2

Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, larvae
PYCNCGON IDA
Anoplodactylue erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unlid.

BRACH I0PODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense
UROCHORDATA
ASCIDACEA

Ascldacea, unid.
Botryllus sp.

Ciona intestinalis
Mogula pugetiensis .
Styela clava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Gob Iesocldae
Gobiesox rhessodon
Gob ! I dae
Gobildae, unld.
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VERTEBRATA, Goblidae cont'd. Station MDR 2

Gobi Idae, larvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinarla, unid.
Dladumenlidae
Diadumene sp.
Edwardsi idae
Edwardsiidae, unid.
Edvardsia californica
Edwardsia sp.
Edwardsia sp., juv.
Halocl Ividae
Mesacmaea sp. A
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA '
Cerlantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenta diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphyea sp. A
Obelia sp. :

ECHINGDERMATA
ECHINOIDEA
Echinoldea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHURO | DEA
Holothuroidea, unid.
OPHIUROIDEA
Ophluroldea, unid. juv.

ECHIURA
Listriolobus pelodee
Urechis caupo

HEM1CHORDATA
Enteropneusta, unlid.

MOLLUSCA
GASTROPODA
Gastropoda, unid. juv.
OPHISTHOBRANCHI A
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GASTROPODA, cont'd, - Station MDR 2
CEPHALASP IDEA
Cephalaspidea, unid.
Acteonlidae
Rictaxis punctocaelatus
Aglajidae
Aglagja sp.
Atyidae
Haminoea vesicula
Bull Idae
Bulla gouldiana
Philinldae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culeitella
(= Aeteocina culeitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnella inculta
(= Aeteocina inculta)
NUD IBRANCHIA
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caecldae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypterlidae
Calyptraeidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., jJuv.
Lamel lari idae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi
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GASTROPODA, cont'd. St+ation MDR 2

NEOGASTROPODA
Columbel | [dae
Alia carinata
(= Mitrella carinata)
Mitrella sp., Juv.
Muricidae
Pteropurpura festiva
Nassari idae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Ol ividae
Olivella baetica
Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. jJuv.
Cardi 1dae
Laevicardium substriatum
Cooperel | 1dae
Cooperella subdiaphana
Cultel | idae
Ensis myrae
Stliqua lucida
Donacldae
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kel l1idae
Kellia laperousi
Leptonidae
Platomgsia meroeum
(= Lepton meroeum)
Lucinlidae
Parvilucina approximata
Parvilucina tenuisculpta
(= Parvilueina sp.)
Lucina nuttalli

Lyons| idae
Lyonsia californica
Mactridae

Mactridae, Jjuv.
Mactra californica

{ Maetra sp.
Spisula catilliformis
Spisula sp.
Tresus nuttalli
Montacut idae
Mysella grippi
Mysella pedroana
Mysella sp.
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PELECYPCDA, cont'd.

Neaeromga sp.

(= Orobitella sp.)

Myidae
Cryptomya ealifornica

Mytilidae
Mytilidae, juv.
Amygdalum sp.
Modioluse sp.
Musculus senhouset
Mytilus edulis

Nuculanidae
Nuculana sp.

Ostreidae
Ostrea lurida

Pectinldae
Leptopecten latiauratus

Petricol Idae
Petricola tellimyalis
Petricola sp.

Semel [ dae
Cumingia californica
Theora lubrica

Solecurtidae
Tagelus subteres

Solenidae
Solen rosaceus
Solen sicarius
Solen sp. Juv.

Tel linidae
Leporimetis obesa
Macoma acolasta
Macoma earlottensis
Macoma nasuta
Macoma yoldiformis
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., Juv.

Thracl Idae
Thracia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener | dae
Chione ? undatella
Chione sp., Juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp.,» juv.
Saxidomus nuttalli
Saxidomus sp., Juv.

POLYPLACOPHORA

Polyplacophora, unld.
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" SCAPHOPODA

Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri
Mierura alaskensis
Paranemertes sp. A
Tubulanua nothus
Tubulanus pellucidus
Tubulanue polymorphus

PHORON IDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipuncullda, unid.

ADDENDUM
Tlypnus gilberti

Station MDR 2
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BENTHIC DATA

DATE

STATION MDR 3

26 Apr
1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Ol Igochaeta, unid.
Tublflicldae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | idae
Arabellldae, unid. juv.
Drilonereis falcata
Arabella sp.
Capitellldae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuie
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal Idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul ldae
Cirratul idae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., Juv.
Chaetoaone corona
Chaetoaone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luzuriosa
Cirriformia spirabrancha
Cirriformia sp., Juv.
Tharyx nr. tesselata
Tharyz spp.
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodril Idae
Ctenodrilue serratus
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POLYCHAETA, cont'd.

Dorvilleldae
Dorvilleldae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis

Eunicldae
Marphysa disjuncta
Marphysa belli oculata

Flabel | Igerldae
Flabel llgeridae, unid.
Pherusa capulata
Pherusa sp., Juv.

Glyceridae
Glycera americana
Glycera capitata
Glycera convoluta
Gylcera rouxii
Glycera sp., Jjuv.

Goniadidae
Gonladlidae, unid. Juv.
Glyeinde armigera
Goniada brunnea
Gontada littorea
Goniada sp., Juv.

Hes lonidae
Heslonldae, unid.
Gyptis brumnea
Mieropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra

(= Gyptie brevipalpa)

Lumbr iner Idae
Lumbrineridae, unid.
Lumbrinerie ? crassidentata
Lumbrineris erecta
Lumbrinerie lagunae
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp.

Magelonidae
Magelona pacifica
Magelona pitelkat
Magelona sacculata

Maldanidae
Maldanidae, unld.
Asychis disparidentata
Asychis sp.

Axiothella sp.
Prazillella affinis pacifica
Praxillella sp.

Nephtyidae
Nephtyidae, unid. Juv.
Nephtys caecotides
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POLYCHAETA, Nephtyidae cont'd. Station MDR 3 26 Apr 25 Oct
Nephtys ecaliforniensis
Nephtys cornuta franciscana
Nephtys ferruginea
Nereldidae (= Nereidae)
Nereldidae, unid. Juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera 10 20
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata
Onuphidae
Onuphidae, unid. Juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., Juv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)

Ophel 1 idae
Armandia bioculata 10 60
Polyophthalmue pictus

Orbini ldae
Letitoscoloplos elongatus 270 410

(= Haploscoloplos elongatus)
Naineris dentritica
Scoloplos acmeceps
Oweni [dae
Ovenia collaris
Paraonidae
Acmira catherinae
(= Acesta catherinae)
Acmira horikoshii
(= Acesta horikoshiti)
Levingenia oculata
(= Tauberia oculata;
= Paraonis gracillis oculata)
Aricidea vassi
Paraonella platybranchia
(= Paraonidee platybranchia)
Pectinarl Idae
Pectinaria caszbrnzensza
(= P, e. newportensis)
Phyllodocldae
Phyllodocldae, unlid.
Eteone californica
Eteone dilatae
_Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 3 26 Apr 25 Oct
Eulalia sp., Juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineauti difficilis
Phyllodoce hartmanae
Phyllodoce (Anaitides) papillosa
Phyllodoce sp.
Phyllodoce (Anaitides) sp., Juv.
Pterocirrus sp.
Pllargi idae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poecl lochaeti Idae
Poecilochaetus johnsoni
Poecilochaetus sp.
Polynoldae
Polynoidae, unld.
Halosydna johnsont
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta 10
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp. 10
Lepidonotus ? squamatus
Tenonia priops
(= Harmothoe priops)
Sabel lari idae
Sabellaria cementarium
Sabel | Idae
Sabel | idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
Euchone incolor
Euchone limmicola 1,090 1,930
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.
Serpul Idae
Serpul idae, unld.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigal lonidae
Pholoe glabra
Sthenelats verruculosa
Sthenelanella uniformis 10
Splonidae

!

B33



POLYCHAETA, Splonidae cont'd. Station MDR 3
Spionidae, unid.
Apoprionospio pygmaea

(= Prionospio pygmaeus)
Boccardia sp.
Boccardia basilaria
Boccardiella hamata

(= Boceardia hamata)
Caraziella calafia

(= “Pseudopolydora sp.”)
Laonice eirrata
Microspio pigmentata
Microspio maculata

(= Spio maculata;

= Nerinides maculata)
Minuspio eirrifera

(= Prionospio eirrifera)
Paraprionospio pinnata
Polydora bioceipitalie
Polydora caulleryi

(= P, brachycephala)
Polydora ligni
Polydora socialis
Polydora sp.
Prionospio heterobranchia

(= P. h. newportensia)
Prionospio sp. 4

(= Prionospio “steemstrupi”;

= P, nr. malmgreni)
Prionospio sp.
Pseudopolydora paucibranchiata
Rynchospio arenicola
Rhynchospio sp.
Scolelepis acuta

(= Nerinides acuta)
Scolelepis sp. 4
Spio ? filicornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Streblospio benedicti

Splrorbidae
Janua brasiliensis
Pileolaria pseudomilitaris
Syllldae

Syllidae, unid.
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exzogone verugera
Exogone sp. 4
Exogone sp.
Odontosyllis phosphorea

B34

26 Apr

510

30

150

170

60

10

60

25 Oct

1,400

40

10

610

230

10

10

90



POLYCHAETA, Syllldae cont'd.
Sphaerosyllis californiensis
Sphaerosyllis sp.

? Syllis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | idae

Terebel | idae, unld.

Amaeana occidentalis

Pista fasciata

Pista ? disjuncta

Pista sp.,» Juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unld.
CYCLOPOIDEA
Cyclopoldea, unld.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocoida, unid.
MALACOSTRACA
AMPHIPODA
CAPRELL IDEA
Caprel |l idea, unlid.
Caprella californica
Caprella equilibra
GAMMARDEA
Gammar Idea, unid.
Amphideutopus oculatuse
Ampelisca eristata
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stemopropcdus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPODA
Decapoda=--larval
Anomura

Station MDR 3

B35

26 Apr

20

30

40

10

25 Oct

10

70

10

20

90

10
10



CRUSTACEA, cont'd.

Cal [ Tanass Idae
Callianassa californiesis
Callianassa sp.
Upogebia sp.

Pagur i dae
Pagurus sp.

Brachyura

Cancerldae
Cancer anthonyi
Cancer gracilis
Cancer sp., Juv.

Grapsldae
Hemigrapsus oregonensis
Hemigrapsus sp., Juv.

Majldae
Loxorhyncus crispatus
Pyromaia tuberculata
PInnotherldae
Pinnotheridae, unid.
Opisthopus transversus
Pinniza franciscana
Pinnixa sp.

Seleroplax granulata
Car Idea

Alpheldae, unid.

Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)
Betaeus ensenadensis
Betaeus sp. unld.

Palaemonidae
Palaemonella holmest

ISOPODA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia erenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYSIDACEA
Mysidacea, unlid.
TANA IDACEA
Tanaldacea, unid.
Anatanais normani
Leptochelia sp.
OSTRACCDA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta

Station MDR 3

B36

26 Apr

10

40

10

10

10

10

25 Oct
80

10

280

30

20



CRUSTACEA, OSTROAODA cont'd. Statfon MDR 3

Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chlironomidae, larvae
Paraclunio alaskensis, larvae
PYCNOGON IDA
Anoplodactylus erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELM INTHES
Nematoda, unid.

BRACH IOPODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense
UROCHORDATA
ASCIDACEA

Ascidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Gob lesocldae
Gobiesox rhessodon
Gob [ Idae
Gobiidae, unid.

B37

26 Apr

10

25 Oct



VERTEBRATA, Gobildae cont'd. Station MDR 3

Gobildae, larvae
Clevelandia tios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinarla, unid.
Diadumenidae
Diadumene sp.
Edwardsi ldae
Edwardsiidae, unld.
Edvardsia califormica
Edwardsia sp.
Edvardsia sp., Juv.
Halocllvidae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Cerlantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoldea, unid. Juv.
Strongylocentrotus purpuratus
HOLOTHURO IDEA
Holothuroldea, unid.
CPHIUROIDEA
Ophiurolidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis caupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA

Gastropoda, unid. juv.
OPHI STHOBRANCHIA

B38

26 Apr

25 Oct



GASTROPODA, cont'd. Station MDR 3
CEPHALASP IDEA
Cephalaspidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajidae
Aglaja sp.
Atyidae
Haminoea vesicula
Bullidae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandr i dae
Cylincha diegensis
Cylichnella culeitella
(= Acteoeina culeitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnella inculta
(= Acteocina inculta)
NUD IBRANCHIA
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI'A
MESOGASTROPGCDA
Caecldae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraelidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforane
Crepidula sp., Juv.
Lamel lariidae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi

B39

26 Apr

25 Oct

20



GASTROPODA, cont'd.
NEOGASTROPODA
Columbel | Idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., Juv.
Murlicidae
Pteropurpura festiva
Nassari Idae
Nassarius mendicus
Nassarius perpinguie
Nassarius sp.
Ol Ividae
Olivella baetica.
Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. juv.
Cardi I dae
Laevicardium substriatum
Cooperel | Idae
Cooperella subdiaphana
Cultellidae
Ensis myrae
Siliqua lucida
Donacldae
Donax gouldii
Erycinidae
Lasaea subviridis
Hlatel | Idae
Hiatella arctica
Kelllldae
Kellia laperousi
Leptonldae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilucina approximata
Parvilucina tenuisculpta
(= Parvilueina sp.)
Lucina nuttalli
Lyonsi idae
Lyonsia californica
Mactridae
Mactridae, juv.
Mactra californica
Mactra sp.
Spisula catilliformie
Spisula sp,
Tresus nuttalli
Montacutidae
Mysella grippt
Mysella pedroana
Mysella sp.

Station MDR 3

B40

26 Apr

25 Oct

150

20

20



PELECYPODA, cont'd. Statlon MDR 3 26 Apr 25 Oct
Neaeromga sp.
(= Orobitella sp.)

My idae
Cryptomya californica
Mytilidae

Mytilldae, juv.
Amygdalum sp.
Modiolue sp.
Musculus senhousei
Mytilus edulis
Nuculanldae

Nuculana sp.
Ostreldae

Ostrea lurida
Pectinldae
Leptopecten latiauratus
Petricol Idae
Petricola tellimyalis
Petricola sp.
Semel I dae

Cumingia californica
Theora lubrica
Solecurtidae

Tagelus subteres
Solenldae

" Solen rosaceus

Solen sicarius

Solen sp. Juv.
Tellinidae

Leporimetis obesa
Macoma acolasta
Macoma carlottensis
Macoma nasuta

Macoma yoldiformis 80
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., Juv.
Thracl idae

Thraeia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Veneridae

Chione ? undatella
Chione sp., Juv. 10
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxtdomus nuttalls
Saxidomus sp., Juv.

POLYPLACOPHORA

Polyplacophora, unid.

B4l



SCAPHOPODA
Cadulug fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri
Mierura alaskensis
Paranemertes sp. 4
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELM INTHES
Polycladida, unld.

SIPUNCUL IDA
Sipuncul lda, unid.

Station MDR 3
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20
10

360

25 Oct

20

10
20
10
100



BENTHIC DATA STATION MDR 4

DATE

26 Apr
1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Oligochaeta, unid.
Tubificldae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphictetis scaphobranchiata
Melinna oculata
Arabel | Idae
Arabel lidae, unid. juv.
Drilonereis falcata
Arabella sp.
Capitelllidae
Capitella capitata
Mediomastue acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuis
Chaetopteridae
Sptochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul 1dae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., Juv.
Tharyx nr. tesselata
Tharyx spp.
Cossurlidae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus

B43
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20
20
10
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40
70
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120



POLYCHAETA, cont'd. Station MDR 4 26 Apr 25 Qct
Dorvillelidae
Dorvilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis
Eunlclidae
Marphysa disjuncta
Marphysa bellt oculata
Flabel | Igeridae
Flabelligeridae, unid.
Pherusa capulata
Pherusa sp., juv.
Glycerlidae
Glycera americana 10 10
Glycera capitata
Glycera convoluta
Gylcera rouxii
Glycera sp., juv.
Goniadldae
Goniadldae, unid. Juv.
Glyeinde armigera
Goniada brunnea
Gontada littorea 10
Gontada sp., Juv.
Hes lonldae
Heslionidae, unid.
Gyptis brunnea
Mieropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra
(= Gyptis brevipalpa)
Lumbr Ineridae
Lumbrineridae, unid.
Lumbrineris ? crassidentata
Lumbrineris erecta
Lumbrineris lagunae 680 780
Lumbrineris limocola 10
Lumbrineris ? tetraura
Lumbrineris spp.
Magelonidae
Magelona pacifica
Magelona pitelkat
Magelona sacculata
Maldanidae
Maldanidae, unid.
Asychis disparidentata
Asychis sp.
Aziothella sp.

Praxillella affinis pacifica 10
Praxillella sp.
Nephtyldae
Nephtyidae, unid. juv.
Nephtys caecoides ~ 60 10

B44



POLYCHAETA, Nephtylidae cont'd. Station MDR 4

Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea
Nereididae (= Nereidae)
Nereididae, unid. juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata
Onuph Idae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., Juv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)
Ophel | idae
Armandia bioculata
Polyophthalmue pictus
Orbinl Idae
Leitoscoloplos elongatus
(= Haploscoloploe elongatus)
Naineris dentritica
Seoloplos acmeceps
Owenl Idae
Ovenia collaris
Paraonlidae
Acmira catherinae
(= Acesta catherinae)
Acmira horikoshiti
(= Acesta horikoshii)
Levinsenia oculata
(= Tauberia oculata;
= Paraontie gracillis oculata)-
Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinariidae
Pectinaria californiensis
(= P. c. newportensis)
Phyl lodocdae
Phyllodoclidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadricculata
(= Eulalia aviculiseta)

B45

26 Apr
100

680

25 Oct
10

20

660

10



POLYCHAETA, Phyllodocidae cont'd.
Eulalia sp., Juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaui difficilis
Phyllodoce hartmanae

St+ation MDR 4

Phyllodoce (Anaitides) papillosa

Phyllodoce sp.

Phyllodoce (Anaitides) sp., Juv.

Pterocirrus sp.
Pilarglidae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poeci lochaeti Idae
Poecilochaetus johnsoni
Poecilochaetus sp.
Polynoldae
Polynoldae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe seriptoria
Harmothoe sp.
Lepidonotus ? equamatus
Tenonia priops
(= Harmothoe priops)
Sabel lari idae
Sabellaria cementarium
Sabel | Idae
Sabel | Idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medtus
Euchone incolor
EBuchone limmicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.
Serpul Idae
Serpulidae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Bupomatus gracilis)
Sigallonldae
Pholoe glabra
Sthenelats verruculosa
Sthenelanella uniformis
Spionidae

B46

26 Apr

10

10

1,560

25 Oct

10

200

1,820



POLYCHAETA, Spionidae cont'd.
Spionidae, unid.
Apoprionospio pygmaea 30 10

(= Prionospio pygmaeus)
Boeeardia sp.
Boccardia basilaria
Boccardiella hamata

(= Boeecardia hamata)
Caraziella calafia

(= “Pseudopolydora sp.™)
Laonice cirrata
Microspio pigmentata
Mierospio maculata

(= Spio maculata;

= Nerinides maculata)

Minuspio eirrifera 10 150
(= Prionospio cirrifera)
Paraprionospio pinnata 10

Polydora bioceipitalis
Polydora caulleryti
(= P, brachycephala)
Polydora ligni 20
Polydora soctalis
Polydora sp. ‘
Prionospio heterobranchia 70 720
(= P, h. newportenstis)
Prionospio sp. 4
(= Prionospio “steenstrupi”;
= P, nr. malmgreni)
Prionospio sp.
Pseudopolydora paucibranchiata ' 8,040 110
Rynchospio arenicola 10
Rhynchospio sp. .
Scolelepis acuta
(= Nerinides acuta)
Scolelepis sp. 4 30 250
Spto ? filicornis
Spiophanes berkeleyorum
Spiophanes bombyx

Spiophanes missionensis 40 20
Streblospio benedicti _ 10
Splrorbidae :

Janua brasiliensis

Pileolaria pseudomilitaris
Syl llidae

Syllidae, unid.

Autolytus sp.

Brania sp.

Exogone gemmifera

Exogone lourei

Exogone verugera

Exogone sp. 4 100

Exogone sp.

Odontosyllis phosphorea

B47



POLYCHAETA, Syllidae contt'd.
Sphaerosyllis californiensis
Sphaerosyllis sp.

? Syllis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | Idae

Terebel | idae, unid.

Amaeana occidentalis

Pista fasciata

Pista ? disjuncta

Pista sp., Juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanolda, unid.
CYCLOPO IDEA
Cyclopoldea, unid.
Clausidium vancouverense
HARPACT ICOIDA '
Harpactiocolda, unld.
MALACOSTRACA
AMPH IPODA
CAPRELL IDEA
Caprel |l Idea, unid.
Caprella californica
Caprella equilibra
GAMMARIDEA
Gammar Idea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Eriethonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugetiensis
Photie sp.
Podocerus cristatus
Rudilemboides stenopropodus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPQODA
Decapoda--larval
Anomura

348

20 40

10

1,120 140
50

40

20 20



CRUSTACEA, cont'd. Station MDR 4

Cal |l lanass Idae
Callianassa californiensis
Callianassa sp.
Upogebia sp.

Pagur i dae
Pagurus sp.

Brachyura

Cancerldae
Cancer anthonyi
Cancer gracilis
Cancer sp., Juv.

Grapsldae
Hemigrapsus oregonensis
Hemigrapsus sp., Jjuv.

Ma jidae
Loxorhyncus crispatus
Pyromaia tuberculata

Pinnotheridae
Pinnotherlidae, unid.
Opisthopus transversus
Pinnixa franciscana
Pinniza sp.

Seleroplax granulata
Carldea

Alpheidae, unid.

Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)
Betaeus ensenadensis
Betaeus sp. unid.

Palaemonidae
Palaemonella holmeet

1 SCPODA
Isopoda, unid,
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYSIDACEA
Mysidacea, unlid.
TANA IDACEA
Tanaldacea, unid.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta

B49

26 Apr

40

250

25 Oct
20

180

10



CRUSTACEA, OSTRACODA cont'd. - Station MDR 4

Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanue trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, larvae
PYCNOGON IDA
Anoplodactylus erectus
Callipallene californiensis
Pal lenldae, unid.
Tantystylum intermedium

ASCHELMINTHES.
Nematoda, unid.

BRACH IOPODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)

" Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense
UROCHORDATA
ASCIDACEA

Asclidacea, unlid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela elava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Gob lesocldae
Gobiesox rhessodon
Gob i Idae
Gob[idae, unld.

B50

26 Apr

25 Oct

10



VERTEBRATA, Goblldae cont'd. Station MDR 4

Goblidae, larvae
Clevelandia tos
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actlinaria, unlid.
Diadumenidae
Diadumene sp.
Edwardsli idae
Edwardsiidae, unid.
Edwardsia californica
Edwardsia sp.
Edwardsia sp., Juv.
Halocl ividae
Mesacmaea sp. A
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. 4)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinolidea, unid. Juv,.
Strongylocentrotus purpuratus
HOLOTHURO IDEA
Holothuroidea, unid.
OPHIUROIDEA
Ophlurolidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis caupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA
Gastropoda, unid. juv.
OPHI STHOBRANCHI A

B51

26 Apr

10

250

25 Oct
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GASTROPODA, cont'd. Station MDR 4

CEPHALASP IDEA
Cephalaspidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajldae
Aglaja sp.
Atyldae
Haminoea vesicula
Bull idae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulecoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culcitella
(= Acteocina culeitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnella inculta
(= Acteocina inculta)
NUD IBRANCHIA
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | Idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caecidae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae :
Calyptraeidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lamel lari Idae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinel |l idae
Vitrinella oldroydi
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GASTROPODA, cont'd. Station MDR 4

NEOGASTROPODA
Columbel | Idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., juv.
Muricidae
Pteropurpura festiva
Nassari [dae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Olividae
Olivella baetica
Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unld. Juv.
Cardl I dae
Laevicardium substriatum
Cooperel | Idae
Cooperella subdiaphana
Cultell idae
Enstis myrae
Siliqua lucida
Donacldae
Donax gouldii
Erycinldae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kel Iildae
Kellia laperousi
Leptonldae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parvilucina sp.)
Lueina nuttalli
Lyonsi [dae
- Lyonsia californica
Mactridae
Mactridae, juv.
Mactra californica
Mactra sp.
Spisula catilliformis
Spisula sp.. *
Tresus nuttalli
Montacutidae
Mysella grippi
Mysella pedroana
Mysella sp.
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PELECYPODA, cont'd. Station MDR 4 26 Apr 25 Oct
Neaeromga sp.
(= Orobitella sp.)

My idae
Cryptomya californica
Mytilidae

Mytilldae, Juv.

Amygdalum sp,

Modiolus sp.

Musculus senhousei

Mytilus edulis

Nuculanidae

Nuculana sp.

Ostreidae

Ostrea lurida

Pectinidae

Leptopecten latiauratus

Petricol Idae

Petricola tellimyalie

Petricola sp.

Semel I dae

Cumingia californica

Theora lubrica

Solecurtidae

Tagelus subteres 10

Solenidae

Solen rosaceus

Solen eicarius

Solen sp. juv.

Tellinidae

Leporimetis obesa

Macoma acolasta

Macoma carlottensis

Macoma nasuta

Macoma yoldiformis 120

Macoma sp., juv.

Tellina carpenteri

Tellina modesta

Tellina sp., Juv.

Thracli 1dae

Thracia curta

Thyasiridae

Axinopsida serricata

Thyasira flexuosa

Venerldae

Chione ? undatella

Chione sp., Juv.

Compsomyax subdiaphana

Protothaca staminea

Protothaca sp., Juv,

Saxidomus nuttalli

Saxidomus sp., Juv.
POLYPLACOPHORA

Polyplacophora, unid.
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SCAPHOPODA
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri
Micrura alaskensis
Paranemertes sp. 4
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronts pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELM INTHES
Polycladlida, unlid.

SIPUNCUL IDA
Sipunculida, unid.

Station MDR 4 26 Apr
20
10
180
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BENTHIC DATA

DATE

STATION MDR 5

26 Apr.

1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Ol igochaeta, unid.
Tubificidae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | idae
Arabel | idae, unid. juv.
Drilonereis falecata
Arabella sp.
Capitellldae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul idae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Station MDR 5 26 Apr 25 Oct
Dorvilleldae
Dorvilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis
Eunicldae
Marphysa disjuncta
Marphysa belli oculata
Flabell igeridae
Flabel |l igeridae, unid.
Pherusa capulata
Pherusa sp., juv. 10 .
Glyceridae
Glycera americana
Glycera capitata
Glycera convoluta
Gylcera rouxii
Glycera sp., Juv. 10
Gonladlidae
Gonladldae, unid. Juv.
Glycinde armigera
Goniada brumnea
Goniada littorea
Goniada sp., Juv.
Hes ionidae
Heslonidae, unid.
Gyptis brunnea
Mieropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra 30 10
(= Gyptis brevipalpa)
Lumbr I neridae
Lumbrineridae, unid.
Lumbrineries ? crassidentata
Lumbrineris erecta 20
Lumbrinerie lagunae 180 80
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp. 10
Magelonlidae
Magelona pacifica
Magelona pitelkai
Magelona sacculata
Maldanldae
Maldanidae, unid.
Asychis disparidentata 10
Asychis sp.
Axiothella sp.
Praxillella affinis pacifica
Praxillella sp.
Nephtyldae
Nephtyidae, unid. juv.
Nephtys caecoides 30
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POLYCHAETA, Nephtyidae cont'd. Station MDR 5 26 Apr 25 Oct
Nephtys californiensis
Nephtys cornuta franciscana 170
Nephtys ferruginea
Nereididae (= Nereidae)

Nereididae, unid. jJuv.
Neanthes acuminata

(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Neretis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata

Onuph idae

Onuphidae, unid. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., Juv.
Onuphis elegans

(= Nothria elegans)
Onuphis iridescens

(= Nothria iridescens)

Ophellidae

Armandia bioculata

Polyophthalmus pictus 10
Orbinildae

Leitoscoloplos elongatus 1,340 380

(= Haploscoloplos elongatus)
Naineris dentritica
Seoloplos acmeceps
Owenl idae
Oventa collaris
Paraonldae
Acmira catherinae
(= Acesta catherinae)
Acemira horikoshii
(= Acesta horikoshii)
Levinsenia oculata
(= Tauberia oculata;
= Paraonis gracillis oculata)
Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinariidae
Pectinaria californiensis
(= P. e. newportensis)
Phyllodocidae
Phyllodocidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 5 26 Apr 25 Oct
Eulalia sp., juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaut difficilis
Phyllodoce hartmanae
Phyllodoce (Anaitides) papillosa
Phyllodoce sp.
Phyllodoce (Anaitides) sp., juv.
Pterocirrus sp.
Pllargl idae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poecl lochaet| idae
Poecilochaetus johnsoni
Poecilochaetus sp.
Polynoidae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops
(= Harmothoe priops)
Sabel lari ldae
Sabellaria cementarium
Sabel |l idae
Sabel | Idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax mediue
Euchone incolor
Euchone limmicola 3,370 1,350
Megalomma pigmentum
Myzicola ? infundibulum
? Potamilla sp.
Serpul Idae
Serpulidae, unid.
Hydroides elegans 10
(= Hydroidee pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigal ionidae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella uniformis
Spionidae
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POLYCHAETA, Spionidae cont'd. Station MDR 5 26 Apr 25 Oct
Spionidae, unid. :
Apoprionospio pygmaea
(= Prionospio pygmaeus)
Boecardia sp.
Boceardia basilaria
Boccardiella hamata 30
(= Boccardia hamata)
Caraziella calafia
(= "Pseudopolydora sp.”)
Laonice cirrata
Mierospio pigmentata
Microspio maculata
(= Spio maculata;
= Nerinides maculata)

Minuspio eirrifera i 50 20
(= Prionospio cirrifera)
Paraprionospio pinnata 20 10

Polydora biocetipitalis
Polydora caulleryi

(= P. brachycephala)

Polydora ligni 370 80
Polydora socialis

Polydora sp.

Prionospio heterobranchia 110 240

(= P, h. newportensis)

Prionospio sp. 4

(= Prionospio “steenstrupi’;

= P, nr. malmgreni)
Prionospio sp.

Pseudopolydora paucibranchiata 18,010 1,740
Rynchospio arenicola 10
Rhynchospio sp.

Scoleleptis acuta

(= Nerinides acuta)

Scolelepis sp. 4 . 90 110
Spio ? filicornis

Spiophanes berkeleyorum

Spiophanes bombyx

Spiophanes missionensis 30 40
Streblospio benedicti 10
Splirorbidae

Janua brasiliensis
Pileolaria pseudomilitaris
Syllidae '
Syllidae, unid. F
Autolytus sp. )
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A ‘ 690 110
Exogone sp.
Odontosyllis phosphorea
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POLYCHAETA, Syllldae cont'd. Station MDR 5

Sphaerosyllis californiensis

Sphaerosyllis sp.

? Syllis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | Idae

Terebel | idae, unid.

Amaeana occidentalis

Pista fasciata

Pista ? disjuncta

Pista sp., Juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanolda, unid.
CYCLOPOIDEA
Cyclopoidea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocolda, unid.
MALACOSTRACA
AMPH IPCDA
CAPRELL IDEA
Caprellidea, unid.
Caprella californica
Caprella equilibra
GAMMARIDEA
Gammar [dea, unid.
Amphideutopus oculatus
Ampelisca eristata
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stenopropodue
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenutis
Oxyurostylus pacifica
DECAPCDA
Decapoda=--larval
Anomura
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CRUSTACEA, cont!'d.
Call lanass idae

Callianassa californiensis

Callianassa sp.
Upogebia sp.
Paguridae
Pagurus sp.
Brachyura
Canceridae
Cancer anthonyti
Cancer gracilis
Cancer sp., juv.
Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., juv.
Majldae
Loxorhyncus crispatus
Pyromaia tuberculata
PInnotheridae
Pinnotheridae, unlid.
Opisthopus transversus
Pinniza franciscana
Pinnixa sp.
Scleroplax granulata
Car ldea
Alpheldae, unid.
Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)

Betaeus ensenadensis
Betaeus sp. unld.
Palaemonidae
Palaemonella holmesi

ISOPODA

Isopoda, unid.

Cyathura sp.

Edotea sublittoralis

Edotea sp.

Gnathia crenulatifrons

Linmoria sp.

Munna sp.
LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysidacea, unid.
TANA IDACEA

Tanaidacea, unld.

Anatanais normani

Leptochelia sp.
OSTRACGCDA

Ostracoda, unid.

Cylindroleberis sp.

Euphilomedes carcharodonta

Station MDR 5
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CRUSTACEA, OSTRACODA cont'd. Statlon 5

Philomedes sp.
Rudiderma rostrata
Scleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, |arvae
PYCNOGON IDA
Anoplodactylus erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unid.

BRACH |OPODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALCCHORDATA
Branchiostoma californiense
UROCHORDATA
ASCIDACEA

Asclidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTE ICHTHYS
Gob lesocidae
Gobiesox rhessodon
Gobl idae
Gobiidae, unid.
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VERTEBRATA, Gobiidae cont'd. Statlon MDR 5

Gobi idae, larvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinaria, unid.
Diadumenidae
Diadumene sp.
Edwards| idae
Edwardsiidae, unid.
Edvardsia californica
Edwardsia sp.
Edwardsia sp., Juv.
Halocl ividae
Mesacmaea sp., A
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHUROIDEA
Holothuroidea, unid.
OPHIUROIDEA
Ophiuroidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis ecaupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPGODA
Gastropoda, unid. juv.
OPHI STHOBRANCHI A
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GASTROPODA, cont'd. ' Station MDR 5

CEPHALASP |DEA
Cephalaspidea, unid.
Acteonldae
Rictaxis punctocaelatus
Aglajidae
Aglaja sp.
Atyldae
Haminoea vesicula
Bul | Idae
Bulla gouldiana
Philinldae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandr ldae
Cylincha diegensis
Cylichnella culeitella
(= Acteocina culeitella)
Cylichnella harpa
(= Aeteocina harpa)
Cylichnella inculta
- (= Acteoecina inculta)
NUD I BRANCHIA
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | Idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESCGASTROPODA
Caecidae
Caecum sp.
Fartulum sp.
Mieranellium sp.
Calypteridae
Calyptraelidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lamel lari idae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticlidae
Neverita recluziana
. Sinum sp.
Vitrinellidae

Vitrinella oldroydi
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GASTROPODA, cont'd. Station MDR 5

NEOGASTROPODA
Columbel | Idae
Alia earinata
(= Mitrella carinata)
Mitrella sp., Juv.
Muricidae
Pteropurpura festiva
Nassarl Idae
Nassarius mendicue
Nassarius perpinguis
Nassarius sp.
Ol lvidae
Olivella baetica
Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. juv.
Cardlidae
Laevicardium substriatum
Cooperel | idae
Cooperella subdiaphana
Cultel |l Idae
Ensis myrae
Siliqua lucida
Donacidae
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kellildae
Kellia laperousi
Leptonidae
Platomgsia meroeum
(= Lepton merceum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parvilucina sp.)
Lucina nuttalls

Lyonsi idae
Lyonsia californica
Mactridae

Mactridae, Juv.
Mactra californica
Maetra sp.
Spisula catilliformis
Sptsula sp.
Tresus nuttalli
Montacut idae
Mysella grippi
Mysella pedroana
Mysella sp.
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PELECYPODA, Montacutidae cont'd. Station MDR 5 26 Apr 25 Qct
Neaeromga sp.
(= Orobitella sp.)

Mylidae
Cryptomya californica
Mytilidae

Mytilidae, juv.

Amygdalum sp.

Modiolus sp.

Musculus senhousei 10
Mytilus edulis

Nuculanidae

Nuculana sp.

Ostreldae
Ostrea lurida
Pectinidae

Leptopecten latiauratus
Petricol Idae

Petricola tellimyalis
Petricola sp.

Semel Idae

Cumingia californica
Theora lubrica
Solecurtidae

Tagelus subteres : 10
Solenldae ‘
Solen rosaceus : 10

Solen sicarius

Solen sp. Juv.
Tellinidae

Leporimetis obesa

Macoma acolasta

Macoma carlottensis

Macoma nasuta

Macoma yoldiformis 50
Macoma sp., juv.

Tellina carpenteri

Tellina modesta

Tellina sp., Jjuv.

Thraci idae

Thracia curta

Thyasiridae

Axzinopsida serricata

Thyasira flexuosa

Vener idae

Chione ? undatella

Chione sp., Juv. 10
Compsomyax subdiaphana

Protothaca staminea

Protothaca sp., juv.

Saxidomus nuttalli

Saxidomus sp., Juv.

POLYPLACOPHORA
Polyplacophora, unid.
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SCAPHOPODA
Cadulue fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri
Micrura alaskensis
Paranemertee sp. A
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladlda, unid.

SIPUNCUL IDA
Sipunculida, unid.

Station MDR 5
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BENTHIC DATA STATION MDR
DATE

6

26 Apr
1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Ol tgochaeta, unid.
Tublficidae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | Idae
Arabellidae, unid. juv.
Drilonereis faleata
Arabella sp.
Capitel | Idae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratulidae ~
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., Juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv,
Tharyx nr. tesselata
Tharyx spp.
Cossurldae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Statlion MDR 6 26 Apr 25 Oct
Dorvilleidae :
Dorvilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis _ 10 40
Eunicidae
Marphysa disjuncta
Marphysa belli oculata
Flabel | Igeridae
Flabelllgeridae, unid.
Pherusa capulata
Pherusa sp., Juv.
Glycerldae
Glycera americana 10
Glycera capitata
" Glycera convoluta
Gylecera rouxii
Glycera sp., juv.
Coniadidae
Gonladidae, unid. juv.
Glycinde armigera
Goniada brunnea
Goniada littorea
Gontiada sp., Juv.
Hesionidae
Heslionldae, unid.
Gyptis brunnea
Micropodarke dubia
Ophtodromus pugettensis
Podarkeopsis glabra
(= Gyptis brevipalpa)
Lumbrineridae
Lumbrineridae, unid.
Lumbrineris ? crassidentata

Lumbrineris erecta 30

Lumbrinerie lagunae 150 110
Lumbrineris limicola :
Lumbrineris ? tetraura 20

Lumbrineris spp.
Magelonidae

Magelona pacifica

Magelona pitelkai

Magelona sacculata
Maldanidae

Maldan{dae, unid.

Asychis disparidentata

Asychis sp.

Axtothella sp.

Praxillella affinis pacifica

Praxillella sp.
Nephtyidae

Nephtyidae, unid. jJuv.

Nephtys caecoides
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POLYCHAETA, Nephfyldae cont'd. Station MDR 6

Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea
Nereldidae (= Nereldae)
Nereididae, unid. juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata
Onuphidae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., juv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)
Ophellidae
Armandia bioculata
Polyophthalmus pictus
Orbinildae
Letitoscoloplos elongatus
(= Haploscoloplos elongatus)
Naineris dentritica
Seoloplos acmeceps
Owenl Idae
Ovenia collaris
Paraonidae
Acmira catherinae
(= Acesta catherinae)
Acemira horikoshii
(= Acesta horikoshit)
Levinsenia oculata
(= Tauberia oculata;
= Paraonis gracillis oculata)
Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinarildae
Pectinaria californiensis
(= P. c. newportensis)
Phyl lodocldae
Phyllodocidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata

(= Eulalia aviculiseta)
B71
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POLYCHAETA, Phyllodocidae cont'd.
Eulalia sp., Jjuv.
Eumida bifoltiata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaui difficilis
Phyllodoce hartmanae

Station MDR 6

Phyllodoce (Anaitidee) papillosa

Phyllodoce sp.

Phyllodoce (Anaitides) sp., Juv.

Pterocirrus sp.
Pilargiidae
Ancistrosyllis hamata
Pilargie berkeleyt
Sigambra tentaculata
Poeci lochaet! Idae
Poecilochaetus johnsoni
Poecilochaetus sp.
Polynoidae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? erassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe acriptoria
Harmothoe sp.
Lepzdonotua ? squamatus
Tenonia priops
(= Harmothoe priops)
Sabel lariidae
Sabellaria cementarium
Sabel | idae
Sabel | idae, unld.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
EBuchone incolor
Euchone limmicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.
Serpul Idae
Serpulidae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigalionidae

Proloe glabra
Sthenelais verruculosq

Sﬁ%gﬁ ZaneZZa'unszrmms
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POLYCHAETA, Splonidae cont'd. Station MDR 6 26 Apr 25 Oct
Spionidae, unid.
Apoprionospio pygmaea
(= Prionoepio pygmaeus)
Bocecardia sp.
Bocecardia basilaria
Boccardiella hamata 20
(= Boecardia hamata)
Caraziella calafia
(= "Pseudopolydora sp.”)
Laonice cirrata
Microspio pigmentata
Mierospio maculata
(= Spio maculata;
= Nerinides maculata)

Minuspio cirrifera 20 10
(= Prionospio cirrifera)
Paraprionospio pinnata 10

Polydora bioceipitalis
Polydora caulleryi
(= P. brachycephala)
Polydora ligni 120 170
Polydora socialis
Polydora sp.
Prionospio heterobranchia 40 40
(= P, h. newportensis)
Prionospio sp. 4
(= Prionospio “steenstrupi”;
= P, nr. malmgreni)
Prionospio sp.

Pseudopolydora paucibranchiata 760 1,660
Rynchospio arenicola 30

Rhynchosptio sp.
Scolelepis acuta
(= Nerinides acuta)

Scolelepis sp. 4 140 20

Spio ? filicornis

Spiophanes berkeleyorum

Spiophanes bombyx

Spiophanes missionensis

Streblospio benedicti 30
Spirorbidae

Janua brasilienstis

Pileolaria pseudomilitaris
Syllldae

Syllidae, unid.

Autolytus sp.

Brania sp.

Exogone gemmifera

Exogone lourei

Exogone verugera

Exogone sp. 4

Exogone sp.

Odontosyllis phosph
ontosyllis phosphorea 873



POLYCHAETA, Syllldae cont'd. Statlion MDR 6 26 Apr 25 Oct
Sphaerosyllis californiensis
Sphaerosyllis sp.

? Syllis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | idae

Terebel | idae, unid.

Amaeana occidentalis

Pista fasetata

Pista ? disjuncta

Pista sp., juv.

Streblosoma erassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unid.
CYCLOPOIDEA
Cyclopolidea, unid.
Clausidium vancouverense
HARPACTICOIDA

Harpactiocoida, unid. 10
MALACOSTRACA '
AMPH | PODA
CAPRELL IDEA
Caprellldea, unid. 10 300

Caprella californica

Caprella equilibra
GAMMARIDEA

Gammar idea, unid.

Amphideutopus oculatus

Ampelisca cristata

Argissa hamatipes

Corophium acherusicum

Ericthonis brasiliensis

Listriella goleta

Monoculotides sp.

Parapleustes pugettensis

Photis sp.

Podocerus cristatus

Rudilemboides stenopropodus

Westwoodilla caecula
CUMACEA

Cumacea, unid.

Campylaspis sp.

Cyclaspis sp.

Diastylis sp.

Diastylopsis tenuis

Oxyurostylus pacifica 20
DECAPCDA

Decapoda=--|arval
Anomura -
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CRUSTACEA, cont'd.

Cal | lanass idae
Callianassa californiensis
Callianassa sp.
Upogebia sp.

Paguridae
Pagurus sp.

Brachyura

Canceridae
Cancer anthonyi
Cancer gracilis
Cancer sp., Juv.
Grapsldae
Hemigrapsus oregonensis
Hemigrapsus sp., Juv.
Majldae
Loxorhyncus crispatus
Pyromaia tuberculata
Pinnotheridae
Pinnotheridae, unid.
Opisthopus transversus
Pinnixa franciscana
Pinniza sp.

Seleroplax granulata
Caridea

Alpheldae, unid.

Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)
Betaeus ensenadensis
Betaeus sp. unid.

Palaemonidae
Palaemonella holmest

I SOPODA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYS IDACEA
Mysidacea, unid.
TANA IDACEA
Tanaidacea, unld.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta

Station MDR 6
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CRUSTACEA, OSTRACCDA cont'd. Station MDR 6

Philomedes sp.
Rudiderma rostrata
Scleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
- Chironomidae, larvae
Paraclunio alaskensis, larvae
PYCNOGON IDA
Anoplodactylus erectue
Callipallene californiensie
Pal lenidae, unid.
Tantystylum intermedium

ASCHELM|NTHES
Nematoda, unld,

BRACHIOPQDA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon vertieillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense
UROCHORDATA
ASCIDACEA

Ascldacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTE ICHTHYS
Gobiesocidae
Gobiesox rhessodon
Gob 1 ldae
Gobiidae, unid.
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GASTROPODA, cont'd. Station MDR 6

CEPHALASP IDEA
Cephalaspidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajldae
Aglaja sp.
Atyldae
Haminoea vesicula
Bul | Idae
Bulla gouldiana
PhilInldae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culeitella
(= Acteocina culeitella)
Cylichnella harpa
(= Acteoeina harpa)
Cylichnella inculta
(= Acteocina inculta)
NUD IBRANCHIA
Nudlbranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidellidae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caecldae
Caecum sp.,
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeldae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lamel lari Idae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi
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VERTEBRATA, Goblidae cont 'd. Station MDR 6

Gobiidae, larvae
Clevelandia tos
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actlnarla, unid.
Diadumenldae
Diadumene sp.
Edwardsi Idae
Edwards(ldae, unid.
Edwardsia californica
Edvardsia sp.
Edvardsia sp., juv.
Halocl ividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Cerianthartia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. Juv.
Strongylocentrotus purpuratus
HOLOTHUROIDEA
Holothuroidea, unid.
OPHIUROIDEA
Ophiuroldea, unid. juv.

ECHIURA
Listriolobus pelodee
Urechis caupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA

Gastropoda, unid. juv.
OPHI STHOBRANCHIA
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GASTROPODA, cont'd. Station MDR 6

NEOGASTROPODA
Columbel | Idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., Juv.
Muricidae
Pteropurpura festiva
Nassari [dae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Ollvidae
Olivella baetica
Turr Idae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. Juv.
Cardl idae
Laevicardium substriatum
Cooperel | Idae
Cooperella subdiaphana
Cultellidae
Ensis myrae
Siliqua lucida
Donaclidae
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kellildae
Kellia laperousi
Leptonidae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parvilucina sp.)
Lucina nuttalli
Lyons| idae
Lyonsia californica
Mactrldae
Mactridae, Juv.
Mactra californica
Mactra sp.
Spisula catilliformis
Spisula sp.
Tresus nuttalli
Montacutidae
Mysella grippi
Mysella pedroana
Mysella sp.
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PELECYPODA, Montacutidae cont'd.
Neaeromga sp.
(= Orobitella sp.)

My Idae
Cryptomya californica
Mytilidae

Mytilidae, juv.
Amygdalum sp.
Modiolus sp.
Musculus senhousei
Mytilus edulis
Nuculanlidae

Nuculana sp.
Ostreldae

Ostrea lurida
Pectinldae
Leptopecten latiauratus
Petricol idae
Petricola tellimyalis
Petricola sp.

Semel idae

Cumingia californica
Theora lubrica
Solecurtidae

Tagelus subteres
Solenlidae

Solen rosaceus

Solen sicarius

Solen sp. juv.
Tellinldae
Leporimetis obesa
Macoma acolasta
Macoma carlottensis
Macoma nasuta
Macoma yoldiformis
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., juv.
Thracl Idae

Thracia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener [ dae

Chione ? undatella
Chione sp., Juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus sp., juv.

POLYPLACOPHORA

Polyplacophora, unlid.

Station MDR 6
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SCAPHOPGDA
Cadulus fusiformis

NEMERTEA
Nemertea, unlid,
Cerebratulus californiensis
Euplectonema burgeri
Micrura alaskensis
Paranemertes sp. A
Tubulanua nothus
Tubulanus pellucidus
Tubulanue polymorphus

PHORON DA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipunculida, unid.

Station MDR 6
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BENTHIC DATA
DATE

STATION MDR 7

26 Apr
1984

25 QOct
1984

ANNEL IDA
OL IGOCHAETA
Ol Igochaeta, unid.
Tublficidae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | Idae
Arabellidae, unid. Juv.
Driloneretis falcata
Arabella sp.
Capitel |l idae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal Idae
Chryeopetalum oceidentale
Paleanotus bellis
Clirratul idae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., Juv.
Chaetozone corona
Chaetozone eetosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.
Cossurldae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Station MDR 7 26 Apr 25 Oct
Dorvilleldae
Dorvilleldae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis 10
Eunicidae
Marphysa disjuncta
Marphysa belli oculata
Flabel | Igerldae
Flabelligeridae, unid.
Pherusa capulata
Pherusa sp., Juv.
Glyceridae
Glycera americana 10
Glycera capitata
Glycera convoluta
Gylecera rouxii
Glycera sp., Juv.
Goniadldae
Gonladldae, unid. Juv.
Glycinde armigera
Goniada brunnea
Goniada littorea 20
Goniada sp., juv.
Heslonldae
Heslonldae, unid.
Gyptis brunnea
Micropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra
(= Gyptis brevipalpa)
Lumbrineridae
Lumbrineridae, unid.
Lumbrineris ? crassidentata
Lumbrineris erecta
Lumbrinerie lagunae 470 170
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp.
Magelonidae
Magelona pacifica
Magelona pitelkai
Magelona sacculata
Maldanldae
Maldanidae, unid.
Asychis disparidentata
Asychis sp.
Axiothella sp.
Praxillella affinie pacifica
Praxillella sp.
Nephtyldae
Nephtyidae, unid. Jjuv. :
Nephtys caecoides 20 20
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POLYCHAETA, Nephtyldae cont'd. Statlon MDR 7 26 Apr 25 Oct
Nephtys californiensis
Nephtye cornuta franciscana ' 20
Nephtys ferruginea
Nereididae (= Nereidae)
Nereididae, unid. Juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., Juv.
? Perinereis monterea
Platynereis biecanaliculata
Onuphidae
Onuphidae, unid. Juv.
Diopatra ornata
Diopatra splendidiseima
Diopatra sp., Juv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)
Opheliidae
Armandia bioculata
Polyophthalmus pictus
Orbinildae
Lettoscoloplos elongatus 460 560
(= Haploscoloplos elongatus)
Naineris dentritica
Seoloplos acmeceps
Owenl Idae
Ovenia collaris
Paraonldae
Aemira catherinae
(= Acesta catherinae)
Aemira horikoshii
(= Acesta horikoshit)
Levinsenia oculata
(= Tauberia oculata;
= Paraonis gracillis oculata)
Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinariidae
Pectinaria californiensis
(= P, e. newportensis)
Phyllodocidae
Phyllodoclidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 7 26 Apr 25 Oct
Eulalia sp., Juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaut difficilis
Phyllodoce hartmanae
Phyllodoce (Anaitides) papilloea
Phyllodoce sp.
Phyliodoce (Anaitides) sp., Jjuv.
Pteroeirrus sp.
Pilargildae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poeci lochaeti idae
Poecilochaetus johnsoni 10
Poecilochaetus sp.
Polynoldae
Polynoidae, unld.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? erassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops 10
(= Harmothoe priops)
Sabel larl Idae '
Sabellaria cementarium
Sabel | Idae
Sabel | idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
Euchone incolor
Euchone limmicola _ 1,750 1,890
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.-
Serpul Idae
Serpul ldae, unid.
Hydroides elegans 140
(= Hydroides pacifica)
Hydroides gracilie
(= Eupomatus gracilis)
Sigalionidae
Pholoe glabra
Sthenelatie verruculosa
Sthenelanella uniformis
Spionidae
B85



POLYCHAETA, Spionidae cont'd. Station MDR 7 26 Apr 25 Oct
Spionidae, unlid.
Apoprionospio pygmaea
(= Prionospio pygmaeus)
Boccardia sp.
Boecardia bastilaria
Bocecardiella hamata 10
(= Boceardia hamata)
Caraztiella calafia
(= “Pseudopolydora sp.”)
Laonice ceirrata
Mierospio pigmentata
Miecrospio maculata
(= Spio maculata;
= Nerinides maculata)

Minuspio cirrifera 10 20
(= Prionospio cirrifera)
Paraprionospio pinnata 10 20

Polydora bioceipitalis
Polydora caulleryi
(= P, brachycephala)
Polydora ligni 400 190
Polydora socialis
Polydora sp.
Prionospio heterobranchia 140 110
(= P. h. newportensis)
Prionospio sp. 4
(= Prionospio “steenstrupi”;
= P. nr. malmgreni)
Prionospio sp.
Pseudopolydora paucibranchiata 10,960 4,270
Rynchospio arenicola 120 30
Rhynchospio sp.
Scolelepis acuta
(= Nerinides acuta)
Seoleleptis sp. 4 130 110
Spio ? filicornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes misgsionensis 10 10
Streblospio benedicti
Splirorbidae
Janua brasiliensis
Pileolaria pseudomilitaris
Syl lidae
Syllidae, unid.
Autolytus sp. 10
Brania sp. :
Exogone gemmifera
Exogone louret
Exogone verugera
Exogone sp. 4 350 240
Exogone

sp.
Odontosyllis phosphorea BS6



POLYCHAETA, Syllldae cont'd. Station MDR 7 _ 26 Apr 25 Oct
Sphaerosyllis californiensis
Sphaerosyllis sp.

? Syllis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | Idae

Terebel | 1dae, unid.

Amaeana occidentalis

Pigta fasciata

Ptsta ? disjuncta

Pista sp., Juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanolda, unid.
CYCLOPO IDEA
Cyclopoldea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocolda, unid.
MALACOSTRACA
AMPH IPCDA
CAPRELL IDEA
Caprelllidea, unid.
Caprella californica
Caprella equilibra 70 10
GAMMARIDEA
Gammar Idea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum 300
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stemopropodus
Westwoodilla eaecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica 10
DECAPODA
Decapoda--larval
Anomura
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CRUSTACEA, cont'd. Station MDR 7

Cal | fanass idae
Callianassa californiensis
Callianassa sp.
Upogebia sp.

Pagurldae
Pagurus sp.

Brachyura

Canceridae
Cancer anthonyi
Cancer gracilis
Cancer sp., juv.

Grapsldae
Hemigrapsus oregoneneis
Hemigrapsus sp., Juv.

Majlidae
Loxorhyncus erispatus
Pyromaia tuberculata

Pinnotherldae
Pinnotheridae, unid.
Opisthopus transversus
Pinniza franeiscana
Pinnixa sp.

Seleroplax granulata
Carldea '

Alpheidae, unid.

Alpheus californiensis

Alpheopsis equidactylus

(= Alpheue equidactylus)
Betaeus ensenadensis
Betaeus sp. unid.

Palaemonidae

Palaemonella holmesi

I SOPCDA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYSIDACEA
Mysidacea, unid.
TANAIDACEA
Tanaldacea, unid.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta
B88
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CRUSTACEA, OSTRACODA cont'd. Station MDR 7

Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanuse (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, |arvae
PYCNOGONIDA
Anoplodactylus erectus
Callipallene californiensts
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unld.

BRACH IOPODA
Glottidia albida -

BRYOZOA (No. of colonies)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon vertieillatum

CHORDATA
CEPHALOCHORDATA

- Branchiostoma californiense
UROCHORDATA

ASCIDACEA

Ascidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Gobiesocidae
Gobiesox rhessodon
Gob i Idae
Gobiidae, unid.
B89
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VERTEBRATA, Gobiidae cont'd. Station MDR 7

Goblidae, larvae
Clevelandia ios
Ilypnus gilbertt
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinarla, unid.
Diadumenidae
Diadumene sp.
Edwardsiidae
Edwardsiidae, unid.
Edvardsia californica
Edwardsia sp.
Edvardsia sp., Juv.
Halocl ividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA .
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. A)
Obelia sp.

ECHINGDERMATA
ECHINOIDEA
Echinoidea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHUROIDEA
Holothuroldea, unid.
OPHIUROIDEA
Ophluroldea, unid. juv.

ECHIURA
Listriolobus pelodes
 Urechis caupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPCDA
Gastropoda, unid. Juv.

OPHI STHOBRANCHI A
B90
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GASTROPODA, cont'd. Station MDR 7

CEPHALASP IDEA
Cephalaspidea, unid.
Acteonldae
Rictaxis punctocaelatus
Aglajidae
Aglaja sp.
Atyldae
Haminoea vesicula
Bull Idae
Bulla gouldiana
Philinldae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culeitella
(= Acteocina culcitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnella inculta
(= Acteocina inculta)
NUD 1 BRANCHI A
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPQODA
Caeclidae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeidae, unld.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lamel larildae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticlidae
Neverita recluziana
Sinum sp.
Vitrinellldae
Vitrinella oldroydi BO1
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GASTROPGDA, cont'd. Station MDR 7

NEOGASTROPODA
Columbel | Idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., juv.
Muricidae
Pteropurpura festiva
Nassarl Idae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Olividae
Olivella baetica
Turridae
Kurtaiella plumbea
PELECYPODA
Pelecypoda, unid. Juv.
Cardildae
Laevicardium substriatum
Cooperel | Idae
Cooperella subdiaphana
Cultel |l idae
Ensis myrae
Siliqua lucida
Donacldae
Donax gouldii
Erycinlidae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kelllldae
Kellia laperousi
Leptonldae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parvilueina sp.)
Lueina nuttalli
Lyons| idae
Lyonsia californica
Mactridae
Mactridae, Juv.
Mactra californica
Mactra sp.
Spisula catilliformis
Spisula sp.
Tresus nuttalli
Montacutidae
Mysella grippi
Mysella pedroana
Mysella sp. B92
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PELECYPCDA, Montacutidae cont'd.
Neaeromga sp.
(= Orobitella sp.)
My idae
Cryptomya californica
Mytilidae
Mytilidae, juv.
Amygdalum sp.
Modiolus sp.
Musculus senhousei
Mytilus edulis
Nuculanidae
Nuculana sp.
Ostreidae
Ostrea lurida
Pectinidae
Leptopecten latiauratus
Petricol idae
Petricola tellimyalis
Petricola sp.
Semel I dae
Cumingia californica
Theora lubrica
Solecurtidae
Tagelus subteres
Solenlidae
Solen rosaceus
Solen sicarius
Solen sp. Juv.
Tellinidae
Leporimetis obesa
Macoma acolasta
Macoma carlottensis
Macoma nasuta
Macoma yoldiformis
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., juv.
Thracl idae
Thraectia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener idae
Chione ? undatella
Chione sp., juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus sp., juv.
POLYPLACOPHORA
Polyplacophora, unid.

Station MDR 7
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SCAPHOPODA Station MDR 7 26 Apr 25 Oct
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis 10
Euplectonema burgeri
Micerura alaskensis
Paranemertes sp. 4 20
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus 10

PHORONIDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipunculida, unid.

ADDENDUM:
UROCHORDATA

ASCIDACEA
Styela truncata 10
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BENTHIC DATA STATION MDR 8
DATE

26 Apr
1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Ol igochaeta, unid.
Tubificidae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | idae
Arabellidae, unid. juv,
Drilonereis falcata
Arabella sp.
Capitellidae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuts
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal 1dae
Chrysopetalum occidentale
Paleanotus bellis
Cirratulidae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Station MDR 8 26 Apr 25 Oct

Dorvilleldae

Dorvilleidae, unid.

Ophryotrocha puerilie

Protodorvillea gracilis .

Schistomeringos longicornis 20 10
Eunicidae

Marphysa disjuncta

Marphysa belli oculata
Flabel | iger idae

Flabelligeridae, unid.

Pherusa capulata

Pherusa sp., juv.
Glyceridae

Glycera americana

Glycera capitata

Glycera convoluta

Gylcera rouxii

Glycera sp., juv.
Coniadidae

Goniadidae, unid. juv.

Glycinde armigera

Gontiada brunnea

Goniada littorea

Goniada sp., juv.
Hesionidae

Hesionldae, unid.

Gyptis brunnea

Micropodarke dubia

Ophiodromus pugettensis

Podarkeopsis glabra

(= Gyptis brevipalpa)

Lumbrineridae

Lumbrineridae, unid.

Lumbrineris ? crassidentata

Lumbrineris erecta 10
Lumbrineries lagunae ' 30 10

Lumbrineris limicola

Lumbrineris ? tetraura

Lumbrineris spp.
Magelonidae

Magelona pacifica

Magelona pitelkai

Magelona sacculata
Maldanidae

Maldanidae, unid.

Asychis disparidentata

Asychis sp.

Axtiothella sp.

Praxillella affinis pacifica

Praxillella sp.
Nephtyidae

Nephtyidae, unid. juv.

Nephtys caecoides
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POLYCHAETA, Nephtyidae cont'd.
Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea

Nereididae (= Nereidae)
Nereididae, unid. juv.
Neanthes acuminata

(= Neanthes arenaceodentata)
Nereis latescens
Nerets procera
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata

Onuphidae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., juv.

Onuphis elegans

(= Nothria elegans)
Onuphis iridescens

(= Nothria iridescens)

Ophel iidae
Armandia bioculata
Polyophthalmus pictus

Orbiniidae
Lettoscoloplos elongatus

(= Haploscoloplos elongatus)
Naineris dentritica
Seoloplos acmeceps

Oweni idae
Ovenia collaris

Paraonidae
Aemira catherinae

(= Acesta catherinae)
Aemira horikoshii

(= Acesta horikoshiti)
Levinsenia oculata

(= Tauberia oculata;

= Paraonis gracillis oculata)
Aricidea wassi
Paraonella platybranchia

(= Pargonides platybranchia)

Pectinariidae
Pectinaria californiensis

(= P. e. newportensis)

Phyl lodocidae
Phyllodocidae, unid.

Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd.
Eulalia sp., Jjuv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaui difficilis
Phyllodoce hartmanae

Station MDR 8

Phyllodoce (Anaitides) papillosa

Phyllodoce sp.

Phyllodoce (Anaitides) sp., juv.

Pterocirrus sp.
Pilargildae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poeci lochaeti idae
Poecilochaetus johnsoni
Poecilochaetus sp.
Polynoidae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops
(= Harmothoe priops)
Sabel lari idae
Sabellaria cementarium
Sabellidae
Sabellidae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
Euchone incolor
Euchone limmicola
Megalomma pigmentum
Myxicola ? infundibulum
2 Potamilla sp.
Serpul idae
Serpulidae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigal fonidae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella uniformis
Spionidae
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POLYCHAETA, Splionidae cont'd. Station MDR 8 26 Apr 25 Oct
Spionidae, unid.
Apoprionospio pygmaea
(= Prionospio pygmaeus)
Bocecardia sp.
Boccardia basilaria
Bocecardiella hamata
(= Boccardia hamata)
Caraziella calafia
(= “Pseudopolydora sp.”™)
Laonice ecirrata
Microspio pigmentata
Microspio maculata
(= Spio maculata;
= Nerinides maculata)
Minuspio eirrifera 60
(= Prionospio cirrifera)
Paraprionospio pinnata
Polydora bioccipitalis
Polydora caulleryi
(= P. brachycephala)
Polydora ligni 110 860
Polydora socialis
Polydora sp.
Prionospio heterobranchia 20
(= P. h. newportensis)
Prionospio sp. A
(= Prionospio “steenstrupi”;
= P, nr. malmgreni)
Prionospio sp.
Pseudopolydora pauctibranchiata 720 1,020
Rynchospio arenicola
Rhynchospio sp.
Scolelepis acuta
(= Nerinides acuta)
Scolelepis sp. A 60 10
Spio ? filicornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Streblospio benedicti 40 10
Spirorbidae
Janua brasiliensis
Pileolaria pseudomilitaris
Syllidae
Syllidae, unid.
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone louret
Exogone verugera
Exogone sp. A ) 30
Ezogone sp. '
Odontosyllis phosphorea
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POLYCHAETA, Syl lidae cont'd. Station MDR 8

Sphaerosyllis californiensis

Sphaerosyllis sp.

? Syllis sp.

Typosyllis 2 hyalina

Typosyllis sp.
Terebel | idae

Terebel | idae, unid.

Amaeana ocecidentalis

Pista fasciata

Pista ? disjuncta

Pista sp., juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unid.
CYCLOPOIDEA
Cyclopoidea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocoida, unid.
MALACOSTRACA
AMPHIPCDA
CAPRELL IDEA
Caprellidea, unid.
Caprella californica
Caprella equilibra
GAMMARIDEA
Gammaridea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp. :
Podocerus cristatu
Rudilemboides stenopropodus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPQDA
Decapoda=--larval

Anomura
BlOO
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CRUSTACEA, cont'd. Station MDR 8

Call ianassidae
Callianassa californiensis
Callianassa sp.
Upogebia sp.

Paguridae
Pagurus sp.

Brachyura

Canceridae
Cancer anthonyi
Cancer gracilis
Cancer sp., Juv.

Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., juv.

Majidae
Loxorhyncus crispatus
Pyromaia tuberculata

Pinnotheridae
Pinnotheridae, unid.
Opisthopus transversus
Pinnixa franciscana
Pinniza sp.

Seleroplax granulata

Caridea

Alpheidae, unid.

Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)

Betaeus ensenadensis
Betaeus sp. unid.

Palaemon idae
Palaemonella holmesi

i SOPODA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathta crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYSIDACEA
Mysidacea, unid.
TANA IDACEA
Tanaldacea,- unid.
Anatanais normanti
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station MDR 8

Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
ecalifornicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, larvae
PYCNOGON IDA
Anoplodactylus erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unid.

BRACH |0PODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Sehizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALCCHORDATA
Branchiostoma californiense

URCCHORDATA

ASCIDACEA
Ascidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Gobiesocidae

Gobiesox rhessodon
Gobildae
Gobiidae, unid,
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VERTEBRATA, Gobiidae cont 'd. Station MDR 8

Gobiidae, larvae
Clevelandia tos
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinaria, unid.
Diadumenidae
Diadumene sp.
Edwardsiidae
Edwardsiidae, unid.
Edwardsia californica
Edwardsia sp.
Edwardsia sp., juv.
Halocl ividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHUROIDEA
Holothuroidea, unid.
OPHIUROIDEA
Ophiuroidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis caupo

HEM I CHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA
Gastropoda, unid. Juv.
OPH1 STHOBRANCHIA
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GASTROPODA, cont'd: Station MDR 8

CEPHALASP IDEA
Cephalaspidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajidae
Aglaja sp.
Atyidae
Haminoea vesicula
Bullidae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culecitella
(= Acteocina culcitella)
Cylichnella harpa
(= Aeteoeina harpa)
Cylichnella inculta
(= Acteocina inculta)
NUD IBRANCH | A
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel |l idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caecidae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lamel lariidae
Marsentiopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi
' B104
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GASTROPGODA, cont'd. Station MDR 8

NEOGASTROPODA
Columbel | idae
Alia carinata
(= Mitrella earinata)
Mitrella sp., juv.
Muricidae
Pteropurpura festiva
Nassariidae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Olividae
Olivella baetica
Turridae
Kurtaiella plumbea
PELECYPODA
Pelecypoda, unid. juv.
Cardldae
Laevicardium substriatum
Cooperel | idae
Cooperella subdiaphana
Cultel | idae
Ensis myrae
Siliqua lucida
Donacidae
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kellildae
Kellia laperoust
Leptonidae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilucina approximata
Parvilucina tenutisculpta
(= Parvilucina sp.)
Lucina nuttalli
Lyonsi idae
Lyonsia californteca
Mactridae
Mactridae, juv.
Mactra californica
Mactra sp.
Spisula catilliformis
Spisula sp.
Tresus nuttalli
Montacut idae
Mysella grippi
Mysella pedroana
Mysella sp.
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PELECYPODA, Montacutidae cont'd.
Neaeromga sp.
(= Orobitella sp.)
Myidae
Cryptomya californica
Mytilidae
Mytilidae, Juv.
Amygdalum sp.
Modiolus sp.
Musculus senhouset
Mytilus edulis
Nuculanidae
Nuculana sp.
Ostreidae
Ostrea lurida
Pectinidae
Leptopecten latiauratus
Petricol idae
Petricola tellimyalis
Petricola sp.
Semel Idae
Cumingia californica
Theora lubrica
Solecurtidae
Tagelus subteres
Solenidae
Solen rosaceus
Solen sicarius
Solen sp. Jjuv.
Tellinidae
Leporimetis obesa
Macoma acolasta
Macoma carlottensis
Macoma nasuta
Macoma yoldiformis
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., juv.
Thracl idae
Thracia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener [dae
Chione ? undatella
Chione sp., juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus sp., juv.
POLYPLACOPHORA
Polyplacophora, unid.

Station MDR 8
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SCAPHCPODA Station MDR 8 26 Apr 25 Oct
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Fuplectonema burgeri
Micrura alaskensis
Paranemertes sp. A
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronida, unid. 30
Phoronis pallida
Phoronis sp. 20

Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL I DA
Sipunculida, unid.
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BENTHIC DATA STATION MDR 9

DATE 26 Apr 25 Oct
1984 1984
ANNEL IDA
OL IGOCHAETA
Oligochaeta, unid. 10
Tubificidae
Peloscolex gabriellae
POLYCHAETA

Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | idae
Arabellidae, unid. juv.
Drilonereis falcata
Arabella sp.
Capitellidae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta 60 90
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratulidae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona 50
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha 310
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp. 10
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodrilidae
Ctenodrilus serratus
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POLYCHAETA, cont'd.

Dorvilleidae
Dorvilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis

Eunicidae
Marphysa disjuncta
Marphysa belli oculata

Flabel | igeridae
Flabelligeridae, unid.
Pherusa capulata
Pherusa sp., juv.

Glyceridae
Glycera americana
Glycera capitata
Glycera convoluta
Gyleera rouxii
Glycera sp., juv.

Goniadidae
Goniadidae, unid. juv.
Glycinde armigera
Goniada brunnea
Goniada littorea
Goniada sp., juv.

Hesionldae
Hesionidae, unid.
Gyptis brunnea
Micropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra

(= Gyptis brevipalpa)

Lumbrineridae
Lumbrineridae, unid.
Lumbrineris ? crassidentata
Lumbrineris erecta
Lumbrineris lagunae
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp.

Magelonidae
Magelona pacifica
Magelona pitelkai
Magelona sacculata

Maldanidae
Maldanidae, unid.
Asychis disparidentata
Asychis sp.

Axiothella sp.
Praxillella affinis pacifica
Praxillella sp.

Nephtyidae

Nephtyidae, unid. juv.

Nepht id
ephtys caecoides 8109

Station MDR 9

26 Apr
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40
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POLYCHAETA, Nephtyidae cont'd. Station MDR 9 26 Apr 25 Oct
Nephtys californiensis
Nephtys cornuta franciscana 10
Nephtys ferruginea
Nereididae (= Nereidae)
Nereididae, unid. juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata
Onuphidae
Onuphidae, unid. Jjuv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., juv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)
Opheliidae
Armandia bioculata
Polyophthalmus pictus
Orbiniidae
Leitoscoloplos elongatus 170 50
(= Haploscoloplos elongatus)
Naineris dentritica
Scoloplos acmeceps
Oweni idae
Ovenia collaris
Paraonidae
Acmira catherinae
(= Acesta catherinae)
Aemira horikoshit
(= Acesta horikoshii)
Levinsenia oculata
(= Tauberia oculata;
= Paraonis gracillis oculata)
Aricidea wasst
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinariidae
Pectinaria californiensis
(= P. e. newportensis)
Phy! lodocidae
Phyllodocidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 9 26 Apr 25 QOct

Eulalia sp., juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaui difficilis
Phyllodoce hartmanae
Phyllodoce (Anaitides) papillosa
Phyllodoce sp.
Phyllodoce (Anaitides) sp., juv.
Pteroecirrus sp.

Pilargiidae
Ancistrosyllis hamata
Pilargis berkeleyti
Sigambra tentaculata

Poeci lochaetiidae
Poecilochaetus johnsoni
Poecilochaetus sp.

Polynoidae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata |
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops

(= Harmothoe priops)

Sabel lariidae
Sabellaria cementarium.

Sabel | idae
Sabel lidae, unid.
Chone ecaudata
Chone mollis
Chere sp.

Demonax medius : 30
Euchone incolor
Euchone limmicola 390 1,320

Megalomma pigmentum
Myzicola ? infundibulum
? Potamilla sp.
Serpul idae
Serpulidae, unid.
Hydroides elegans 60
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigal ionidae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella untformis

Spionidae
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POLYCHAETA, Spionidae cont'd. Station MDR 9 - 26 Apr 25 QOct
Spionidae, unid. -
Apoprionospio pygmaea
(= Prionospio pygmaeus)
Bocecardia sp.
Boceardia basilaria
Boccardiella hamata
(= Boccardia hamata)
Caraziella calafia
(= “Pseudopolydora sp.”)
Laonice cirrata
Microspio pigmentata
Mierospio maculata
(= Spio maculata;
= Nerinides maculata)
Minuspio eirrifera 20 20
(= Prionospio ecirrifera)
Paraprionospio pinnata
Polydora bioceipitalis
Polydora caulleryi
(= P. brachycephala)
Polydora ligni 20 110
Polydora socialis
Polydora sp.
Prionospio heterobranchia 10
(= P. h. nevportensgis)
Prionospio sp. 4
(= Prionospio “steenstrupi”;
= P, nr. malmgrent)
Prionospio sp.
Pseudopolydora paucibranchiata . 1,700 160
Rynchospio arenicola
Rhynchospio sp.
Scolelepis acuta
(= Nerinides acuta)
Scolelepis sp. 4 10 20
Spio ? filicornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes misstionensis
Streblospio benedicti 10 10
Spirorbidae
Janua brasiliensis
Pileolaria pseudomilitaris
Syl lidae
Syllidae, unid.
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. 4 30
Exogone sp.
Odontosyllis phosphorea
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POLYCHAETA, Syllidae cont'd. Station MDR 9

Sphaerosyllis califormiensis

Sphaerosyllis sp.

? Syliis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | idae

Terebel | idae, unid.,

Amaeana occidentalis

Pista fasciata

Pista ? disjuncta

Pista sp., juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unid.
CYCLOPOIDEA
Cyclopoidea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocoida, unid.
MALACOSTRACA
AMPH |PODA
CAPRELL !DEA
Caprellidea, unid.
Caprella californica
Caprella equilibra
GAMMAR | DEA
Gammar idea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Eriethonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stenopropodus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenutis
Oxyurostylus pacifica
DECAPODA
Decapoda--larval
Anomura
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CRUSTACEA, cont'd. Station MDR 9

Cal |l fanassidae
Callianassa californiensis
Callianassa sp.
Upogebia sp.

Paguridae
Pagurus sp.

Brachyura

Canceridae
Cancer anthonyi
Cancer gracilis
Cancer sp., juv.

Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., juv.

Ma jidae
Loxorhyncus crispatus
Pyromaia tuberculata

Pinnotheridae
Pinnotheridae, unid.
Opisthopus transversus
Pinnixa franciscana
Pinnixa sp.

Seleroplax granulata
Car idea

Alpheidae, unid.

Alpheus californiensis

Alpheopsis equidactylus

(= Alpheus equidactylus)
Betaeus ensenadensis
Betaeus sp. unid.

Palaemon idae

Palaemonella holmesi

1 SOPCDA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYSIDACEA
Mysidacea, unid.
TANAIDACEA
Tanaidacea, unid.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station MDR 9

Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, |arvae
PYCNOGON DA
Anoplodactylus erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unid.

BRACH | OPODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon vertictillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense

UROCHORDATA

ASCIDACEA
Ascidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava

¢ Styela plicata

VERTEBRATA
OSTEICHTHYS
Gob iesocidae
Gobiesox rhessodon
Gobiidae
Gobiidae, unid.
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VERTEBRATA, Gobiidae cont'd. Station MDR 9

Gobiidae, larvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinaria, unid.
Diadumenidae
Diadumene sp.
Edwardsi idae
Edwardsiidae, unid.
Edwardsia californica
Edwardsia sp.
Edvardsia sp., juv.
Halocl ividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. 4)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHUROIDEA’
Holothuroidea, unid.
OPHIUROIDEA
Ophiuroidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis ecaupo

HEM|CHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA

Gastropoda, unid. juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd.’ Station MDR 9
CEPHALASP IDEA
Cephalaspidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajidae
Aglaja sp.
Atyidae
Haminoea vesicula
Bull idae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culecitella
(= Aeteocina culeitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnella inculta
(= Acteoeina inculta)
NUD I BRANCHI A
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel | idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caecidae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., Juv.
Lamel lariidae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi
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GASTROPGDA, cont'd. Station MDR 9
NEOGASTROPODA
Columbel | idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., juv.
Muricidae
Pteropurpura festiva
Nassari idae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Ol ividae
Olivella baetica
Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. juv.
Cardi idae
Laeviecardium substriatum
Cooperel | idae
Cooperella subdiaphana
Cultell idae
Ensis myrae
Siliqua lucida
- Donacidae
Donax gouldit
Erycinidae
Lasaea subviridis
Hiatel | Idae
Hiatella arctica
Kelliidae
Kellia laperousi
Leptonidae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parviluecina sp.)
Lueina nuttalli
Lyonsi idae
Lyonsia californica
Mactridae
Mactridae, juv.
Mactra californica
Mactra sp.
Sptsula catilliformis
Spisula sp.
Tresus nuttalls
Montacutidae
Mysella grippi
Mysella pedroana
Mysella sp.
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PELECYPODA, Montacutidae cont'd.
Neaeromga sp.
(= Orobitella sp.)

My idae

Cryptomya californica
Mytilidae

Mytilidae, juv.
Amygdalum sp.
Modiolus sp.
Musculus senhouset
Mytilus edulis
Nuculanidae

Nuculana sp.
Ostreidae

Ostrea lurida
Pectinidae

Leptopecten latiauratus
Petricol idae
Petricola tellimyalis
Petricola sp.
Semel idae

Cumingia californica
Theora lubrica
Solecurtidae

Tagelus subteres
Solenldae

Solen rosaceus

Solen sicarius

Solen sp. juv.
Tellinidae

Leporimetie obesa
Macoma acolasta
Macoma carlottensis
Macoma nasuta

Macoma yoldiformis
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., juv.
Thraci idae

Thracia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener idae

Chione ? undatella
Chione sp., juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus

Station MDR 9
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SCAPHOPODA
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri
Micrura alaskensis
Paranemertes sp. A
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipunculida, unid.

ADDENDUM:
Ilypnus gilberti

UROCHORDATA
ASCIDACEA
Styela truncata

Station MDR 9
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BENTHIC DATA STATION MDR

DATE

10

26 Apr
1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Ol igochaeta, unid.
Tubificidae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | Idae
Arabelllidae, unid. juv.
Drilonereis falecata
Arabella sp.
Capitellidae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Captitita ambiseta)
Notomastus magnus
Notomastus tenutis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul idae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., Juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., Juv.
Tharyx nr, tesselata
Tharyx spp.
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Station MDR 10 26 Apr 25 Oct
Dorvilleidae
Dorvilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis 160 10
Euniclidae
Marphysa disjuncta
Marphysa belli oculata
Flabel |l igeridae
Flabelligeridae, unid.
Pherusa capulata
Pherusa sp., Juv.
Glycerldae
Glycera americana
Glycera capitata
Glycera convoluta
Gylecera rouxit
Glycera sp., juv.
Goniadidae
Goniadidae, unid. juv.
Glyeinde armigera
Goniada brunnea
Goniada littorea
Goniada sp., Juv.
Heslonidae
Hesionidae, unid. 10
Gyptis brunnea
Micropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra
(= Gyptis brevipalpa)
Lumbrineridae
Lumbrineridae, unid.
Lumbrineris ? crassidentata
Lumbrineris erecta
Lumbrineris lagunae 80 20
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp. 10
Magelonidae
Magelona pacifica
Magelona pitelkai
Magelona sacculata
Maldanidae
Maldanidae, unid.
Asychis disparidentata
Asychis sp.
Axiothella sp.
Praxillella affinis pacifica
Praxillella sp.
Nephtyidae
Nephtyidae, unid. juv.
Nephtys caecoides
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POLYCHAETA, Nephtyidae cont'd. Station MDR 10

Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea
Nereididae (= Nereidae)
Nereididae, unid. juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., juv.
? Perinereis monterea
Platynerets bicanaliculata
Onuphidae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., juv.
Onuphis elegans
(= Nothria elegans)
Onuphis iridescens
(= Nothria iridescens)
Opheliidae
Armandia bioculata
Polyophthalmus pictus
Orbiniidae
Leitoscoloplos elongatus
(= Haploscoloplos elongatus)
Naineris dentritica
Scoloplos acmeceps
Oweniidae
Owenia collaris
Paraonidae
Acmira catherinae
(= Acesta catherinae)
Aemira horikoshii
(= Acesta horikoshiti)
Levinsenia oculata
(= Taquberia oculata;
= Paraonis gracillis oculata)
Aricidea wassi
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinariidae
Pectinaria californiensis
(= P. e. newportensis)
Phyllodocidae
Phyllodocidae, unid.
Eteone califormica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 10 26 Apr 25 Oct
Eulalia sp., juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaut difficilis
Phyllodoce harimanae
Phyllodoce (Anaitides) papillosa
Phyllodoce sp.
Phyllodoce (Anaitides) sp., juv.
Pterocirrus sp.
Pilargildae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poecilochaeti idae
Poecilochaetus johnsonti
Poecilochaetus sp.
Polynoidae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbricata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonia priops
(= Harmothoe priops)
Sabel lariidae
Sabellaria cementarium
Sabel | idae
Sabel | idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
Euchone incolor
Euchone limmicola 1,100 160
Megalomma pigmentum
Myzicola ? infundibulum
? Potamilla sp.
Serpul idae
Serpul idae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigal ionidae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella uniformis
Spionidae
B124



POLYCHAETA, Spionidae cont'd. Station MDR 10 26 Apr 25 Oct
Spionidae, unid.
Apoprionospio pygmaea
(= Prionospio pygmaeus)
Boceardia sp.
Boccardia basilaria
Boceardiella hamata 40
(= Boceardia hamata)
Caraztiella calafia
(= “Pseudopolydora sp.”)
Laonice cirrata
Mierospio pigmentata
Microspio maculata
(= Spio maculata;
= Nerinides maculata)
Minuspio eirrifera 60
(= Prionospio cirrifera)
Paraprionospio pinnata 10
Polydora biocecipitalis
Polydora caulleryt
(= P. brachyecephala)
Polydora ligni 870 370
Polydora socialis
Polydora sp.
Prionospio heterobranchia 50
(= P. h. newportensis)
Prionospio sp. 4
(= Prionospio “steenstrupi’;
= P. nr. malmgrent)
Prionospio sp.
Pseudopolydora pauctibranchiata 5,580 1,570
Rynchospio arenicola 50 110
Rhynchospio sp.
Scolelepis acuta
(= Nerinides acuta)
Seolelepis sp. 4 170 210
Spio ? filicornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Streblospio benedicti 520 60
Spirorbidae
Janua brasiliensis
Pileolaria pseudomilitaris
Syl lidae
Syllidae, unid. 10
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A 20 30
Exogone sp.
Odontosyllis phosphorea
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POLYCHAETA, Syllidae cont'd. Station MDR 10
Sphaerosyllis californiensis
Sphaerosyllis sp. ’

? Sylilis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | Idae

Terebel |l idae, unid.

Amaeana occidentalis

Pista fasciata

Pista ? disjuncta

Pista sp., juv.

Streblosoma crassibranchia

ARTHROPODA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unid.
CYCLOPOIDEA
Cyclopoidea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocoida, unid.
MALACOSTRACA
AMPH IPODA
CAPRELL IDEA
Caprellidea, unid.
Caprella californica
Caprella equilibra
GAMMARIDEA
Gammar idea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stenopropodus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPODA
Decapoda--larval
Anomura
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CRUSTACEA, cont'd.

Cal | ianass Idae
Callianassa californiensis
Callianassa sp.
Upogebia sp.

Paguridae
Pagurus sp.

Brachyura

Canceridae
Cancer anthonyt
Cancer gracilis
Cancer sp., juv.

Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., juv.

Majidae
Loxorhyncus crispatus
Pyromaia tuberculata

Pinnotheridae
Pinnotheridae, unid.
Opiethopus transversus
Pinniza franciscana
Pinniza sp.

Scleroplax granulata

Caridea

Alpheidae, unid.

Alpheus californiensis
Alpheopsis equidactylus

(= Alpheus equidactylus)

Betaeus ensenadensis
Betaeus sp. unid.

Palaemonidae
Palaemonella holmest

| SOPODA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYSIDACEA
Mys idacea, unid.
TANAIDACEA
Tanaidacea, unid.
Anatanais normani
Leptochelia sp.
OSTRACODA
Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta

Station MDR 10
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CRUSTACEA, OSTRACODA cont'd. Station MDR 10
Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanus) pacificus
Balanus trigonus
Balanus sp.
Megabal anus tintinnabulum
californicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, larvae
PYCNOGONIDA
Anoplodactylus erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

~ ASCHELMINTHES
Nematoda, unid.

BRACH |OPODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Boverkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense

UROCHORDATA

ASCIDACEA
Ascidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Goblesocidae

Gobiesox rhessodon
Gob i idae
Gobiidae, unid.

B128
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VERTEBRATA, Gobiidae cont'd. Station MDR 10
Gobiidae, larvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
Actinaria, unid.
Diadumenidae
Diadumene sp.
Edwardsi idae
Edwardsiidae, unid.
Edwardsia californica
Edwardstia sp.
Edwardsia sp., juv.
Halocl ividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. A4)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHURO I DEA
Holothuroidea, unid.
OPHIUROIDEA
Ophiuroidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis caupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA
Gastropoda, unid. juv.
OPH I STHOBRANCH I A

B129

26 Apr

25 Oct



GASTROPCDA, cont'd. Station MDR 10
CEPHALASP IDEA
Cephalaspidea, unid.
Acteonlidae
Rictaxis punctocaelatus
Aglajldae
Aglaja sp.
Atyidae
Haminoea vesicula
Bul |l Idae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culcitella
(= Acteoeina culeitella)
Cylichnella harpa
(= Acteoeina harpa)
Cylichnella inculta
(= Acteoeina inculta)
NUD IBRANCHI A
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidellidae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPCDA
Caecidae
Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lamel lariidae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi

B130
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GASTROPODA, cont'd. Station MDR 10
NEOGASTROPCDA
Columbel | Idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., juv.
Muricidae
Pteropurpura festiva
Nassari idae
Nassarius mendicus
Nassarius perpinguie
Nagssarius sp.
Olividae
Olivella baetica
- Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. juv.
Cardi idae
Laevicardium substriatum
Cooperel | idae
Cooperella subdiaphana
Cultel | idae
Ensis myrae
Siliqua lucida
Donacidae
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | idae
Hiatella arctica
Kelliidae
Kellia laperousi
Leptonidae
Platomgsia meroeum
(= Lepton meroeum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parvilueina sp.)
Lueina nuttalli
Lyonsiidae :
Lyonsia californica
Mactridae
Mactridae, juv.
Mactra californica
Mactra sp.
Spisula catilliformis
Sptsula sp.
Tresus nuttalli
Montacutidae
Mysella grippi
Mysella pedroana

Mysella sp. B131

26 Apr

25 Oct



PELECYPODA, Montacutidae cont'd. Station MDR 10 26 Apr 25 QOct
Neaeromga sp.
(= Orobitella sp.)
My idae
Cryptomya californica
Mytilidae
Mytilidae, juv.
Amygdalum sp.
Modziolus sp.
Musculus senhousei
Mytilus edulis
Nuculanidae
Nuculana sp.
Ostreidae
Ostrea lurida
Pectinidae
Leptopecten latiauratus
Petricol idae
Petricola tellimyalis
Petricola sp.
Semel idae
Cumingia californica
Theora lubrica
Solecurtidae
Tagelus subteres
Solenidae
Solen rosaceus
Solen sicarius
Solen sp. juv.
Tellinidae
Leporimetis obesa
Macoma acolasta
Macoma carlottensie
Macoma nasuta
Macoma yoldiformis
Macoma sp., juv. 10
Tellina carpenteri
Tellina modesta 140
Tellina sp., juv.
Thracl idae
Thracia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener idae
Chione ? undatella
Chione sp., juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus sp., juv.
POLYPLACOPHORA
Polyplacophora, unid.

B132



SCAPHOPODA
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri -
Micrura alaskensis
Paranemertes sp. A
Tubulanua nothus
‘Tubulanus pellucidus
Tubulanus polymorphus

PHORONIDA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipunculida, unid.

Station MDR 10

B133
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10

25 Oct
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20



BENTHIC DATA STATION MDR 11

DATE

26 Apr
1984

25 Oct
1984

ANNEL IDA
OL IGOCHAETA
Oligochaeta, unid.
Tubiflcidae
Peloscolex gabriellae
POLYCHAETA
Ampharetidae
Ampharete labrops
Amphicteis scaphobranchiata
Melinna oculata
Arabel | idae
Arabellidae, unid. juv.
Drilonereis falcata
Arabella sp.
Capitellidae
Capitella capitata
Mediomastus acutus
Mediomastus ambiseta
(= M. californiensis,
= Capitita ambiseta)
Notomastus magnus
Notomastus tenuis
Chaetopteridae
Spiochaetopterus costarum
Chrysopetal idae
Chrysopetalum occidentale
Paleanotus bellis
Cirratul idae
Cirratulidae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.
Cossuridae
Cossura candida
Cossura pygodactylata
Ctenodril idae
Ctenodrilus serratus
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POLYCHAETA, cont'd. Station MDR 11 26 Apr 25 Oct
Dorvilleidae
Dorvilleidae, unid.
Ophryotrocha puerilis
Protodorvillea gracilis
Schistomeringos longicornis 10 10
Eunicidae
Marphysa disjuncta
Marphysa belli oculata
Flabel |l Igeridae
. Flabelligeridae, unid.
Pherusa capulata
Pherusa sp.,» Juv.
Glyceridae
Glycera americana
Glycera capitata
Glycera convoluta
Gyleera rouxii
Glycera sp., juv.
Goniadidae
Goniadidae, unid. juv.
Glycinde armigera
Goniada brunnea
Goniada littorea
Goniada sp., juv.
Hesionldae
Hesionidae, unid.
Gyptie brunnea
Micropodarke dubia
Ophiodromus pugettensis
Podarkeopsis glabra
(= Gyptis brevipalpa)
Lumbrineridae
Lumbrineridae, unid.
Lumbrineris ? crassidentata
Lumbrineris erecta
Lumbrineris lagunae
Lumbrineris limicola
Lumbrineris ? tetraura
Lumbrineris spp. 10
Magelonidae
Magelona pacifica
Magelona pitelkai
- Magelona sacculata
Maldanidae
Maldanidae, unid.
Asychis disparidentata
Asychis sp.
Axiothella sp.
Praxillella affinis pacifica
Praxillella sp.
Nephtyidae :
Nephtyidae, unid. jJuv.
Nephtys caecotides

B135



POLYCHAETA, Nephtyidae cont'd.

Nephtys californiensis
Nephtys cornuta franciscana
Nephtys ferruginea
Nereididae (= Nereidae)
Nereididae, unid. juv.
Neanthes acuminata
(= Neanthes arenaceodentata)
Nereis latescens
Nereis procera
Nereis sp., juv.
? Perinereis monterea
Platynereis bicanaliculata
Onuph idae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., juv.
Onuphis elegans
(= Nothria elegane)
Onuphis iridescens
(= Nothria iridescens)
Ophel i Idae
Armandia bioculata
Polyophthalmus pictus
Orbinlidae
Leitoscoloplos elongatus
(= Haploscoloplos elongatus)
Naineris dentritica
Scoloplos acmeceps
Oweni idae
Ovenia collaris
Paraonidae
Acemira catherinae
(= Acesta catherinae)
Aemira horikoshii
(= Acesta horikoshiti)
Levinsentia oculata
(= Tauberia oculata;
= Paraonig gracillis oculata)
Aricidea wassi '
Paraonella platybranchia
(= Paraonides platybranchia)
Pectinariidae
Pectinaria californiensis
(= P, e. newportensis)
Phyl lodocidae
Phyllodocidae, unid.
Eteone californica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata
(= Eulalia aviculiseta)

B136
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POLYCHAETA, Phy!lodocidae conttd.
Eulalia sp., Juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castanea
Hesionura coineaui difficilis
Phyllodoce hartmanae

Station MDR 11

Phyllodoce (Anaitides) papillosa

Phyllodoce sp.

Phyllodoce (Anaitides) sp., juv.

Pterocirrus sp.
Pilargiidae
Ancistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaculata
Poeci lochaet| Idae
Poecilochaetus johnsont
Poecilochaetus sp.
Polynoidae
Polynoidae, unid.
Halosydna johnsoni
Halosydna sp.
Harmothoe ? crassicirrata
Harmothoe hirsuta
Harmothoe imbrieata
Harmothoe scriptoria
Harmothoe sp.
Lepidonotus ? squamatus
Tenonta priops
(= Harmothoe priops)
Sabel lariidae
Sabellaria cementarium
Sabel | Idae
Sabel |l idae, unid.
Chone ecaudata
Chone mollis
Chone sp.
Demonax medius
Euchone incolor
Euchone limmicola
Megalomma pigmentum
Myzicola ? infundibulum
? Potamilla sp.
Serpul idae
Serpulidae, unid.
Hydroides elegans
(= Hydroides pacifica)
Hydroides gracilis
(= Eupomatus gracilis)
Sigalionidae
Pholoe glabra
Sthenelais verruculosa
Sthenelanella uniformis
Spionidae

B137
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POLYCHAETA, Splionidae cont'd. Station MDR 11

Spionidae, unid.
Apoprionospio pygmaea

(= Prionospio pygmaeus)
Boceardia sp.
Boccardia basilaria
Bocecardiella hamata

(= Bocecardia hamata)
Caraziella calafia

(= “Pseudopolydora sp.”)
Laonice cirrata
Microspio pigmentata
Microspio maculata

(= Spio maculata;

= Nerinides maculata)
Minuspio eirrifera

(= Prionospio cirrifera)
Paraprionospio pinnata
Polydora bioceipitalis
Polydora caulleryi

(= P. brachycephala)
Polydora ligni
Polydora socialis
Polydora sp.
Prionospio heterobranchia

(= P, h. newportensis)
Prionospio sp. A

(= Prionospio “steenstrupi”;

= P, nr. malmgrent)
Prionospio sp.
Pgeudopolydora paucibranchiata
Rynchospio arenicola
Rhynchospio sp.
Scolelepis acuta

(= Nerinides acuta)
Secolelepis sp. A
Spio ? filicornis
Sptophanes berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Streblospio benedicti

Spirorbidae
Janua brasiliensis
Pileolaria pseudomilitaris
Syl lidae

Syllidae, unid.
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone louret
Exogone verugera
Ezogone sp. 4
Exogone sp.
Odontosyllie phosphorea
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POLYCHAETA, Syllidae cont'd. Station MDR 11 26 Apr 25 Oct
Sphaerosyllis californiensis
Sphaerosyllis sp.

? Syllis sp.

Typosyllis ? hyalina

Typosyllis sp.
Terebel | idae

Terebel | idae, unid.

Amaeana occidentalis

Pista fasetiata

Pista ? disjuncta

Pista sp., Juv.

Streblosoma crassibranchia

ARTHROPGCDA
CRUSTACEA
COPEPODA
CALANOIDA
Calanoida, unid.
CYCLOPOIDEA
Cyclopoidea, unid.
Clausidium vancouverense
HARPACT ICOIDA
Harpactiocoida, unid.
MALACOSTRACA
AMPHIPODA
CAPRELL IDEA
Caprel |idea, unid.
Caprella californica
Caprella equilibra 40
GAMMARIDEA
Gammaridea, unid.
Amphideutopus oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Ericthonis brasiliensis
Listriella goleta
Monoculoides sp.
Parapleustes pugettensis
Photis sp.
Podocerus cristatus
Rudilemboides stemopropodus
Westwoodilla caecula
CUMACEA
Cumacea, unid.
Campylaspis sp.
Cyclaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus pacifica
DECAPGDA
Decapoda--larval

Anomura B139



CRUSTACEA, cont'd. Station MDR 11
Cal l lanassidae
Callianassa californiensis
Callianassa sp.
Upogebia sp.
Pagurldae
Pagurus sp.
Brachyura
Canceridae
Cancer anthonyt
Cancer gracilis
Cancer sp., juv.
Grapsidae
Hemigrapsus oregonensis
Hemigrapsus sp., juv.
Majidae
Loxorhyncus crispatus
Pyromaia tuberculata
Pinnotheridae
Pinnotheridae, unid.
Opisthopus transversus
Pinnixa franeciscana
Pinniza sp.
Seleroplax granulata
Car idea
Alpheldae, unid.
Alpheus californiensis
Alpheopsis equidactylus
(= Alpheus equidactylus)
Betaeus ensenadensis
Betaeus sp. unid.
Palaemonidae
Palaemonella holmesi

| SOPODA
Isopoda, unid.
Cyathura sp.
Edotea sublittoralis
Edotea sp.
Gnathia crenulatifrons
Limmoria sp.
Munna sp.
LEPTOSTRACA
Epinebalia sp.
MYS IDACEA
Mysldacea, unid.
TANAIDACEA
Tanaldacea, unid.
Anatanatis normani
Leptochelia sp.
OSTRACODA
- Ostracoda, unid.
Cylindroleberis sp.
Euphilomedes carcharodonta

B140
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CRUSTACEA, OSTRACODA cont'd. Station MDR 11
Philomedes sp.
Rudiderma rostrata
Seleroconcha sp.
CIRRIPEDIA
Balanus (Balanue) pacificus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum
ecalifornicus
(= Balanus)
INSECTA
Chironomidae, larvae
Paraclunio alaskensis, |arvae
PYCNOGONIDA
Anoplodactylus erectus
Callipallene californiensis
Pal lenidae, unid.
Tantystylum intermedium

ASCHELMINTHES
Nematoda, unid.

BRACH IOPODA
Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornis
Watersipora arcuata
Zoobotryon verticillatum

CHORDATA
CEPHALOCHORDATA
Branchiostoma californiense

UROCHORDATA

ASCIDACEA
Ascidacea, unid.
Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela clava
Styela plicata

VERTEBRATA
OSTEICHTHYS
Gobiesocidae
Gobiesox rhessodon
Gobiidae
Gobilidae, unid.
Bl141
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VERTEBRATA, Gobiidae cont'd. Station MDR 11
Gobiidae, larvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA
Anthozoa, unid.
ACTINARIA
‘Actinaria, unid.
Diadumenidae
Diadumene sp.
Edwardsiidae
Edwardsiidae, unid.
Edvardstia californica
Edwardsia sp.
Edvardsia sp., juv.
Haloclividae
Mesacmaea sp. 4
PENNATULACEA
Stylatula elongata
Acanthoptilum gracile
CERIANTHARIA
Ceriantharia, unid.
HYDROZOA
HYDROIDA
Aglaophenia diversidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata
(= Euphysa sp. 4)
Obelia sp.

ECHINODERMATA
ECHINOIDEA
Echinoidea, unid. juv.
Strongylocentrotus purpuratus
HOLOTHURO I DEA
Holothuroidea, unid.
OPHIUROIDEA
Ophiuroidea, unid. juv.

ECHIURA
Listriolobus pelodes
Urechis caupo

HEMICHORDATA
Enteropneusta, unid.

MOLLUSCA
GASTROPODA
Gastropoda, unid. juv.
OPHI STHOBRANCHIA

B142
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GASTROPODA, cont'd. Station MDR 11
CEPHALASP IDEA :
Cephalaspidea, unid.
Acteonidae
Rictaxis punctocaelatus
Aglajidae
Aglaja sp.
Atyidae
Haminoea vesicula
Bullidae
Bulla gouldiana
Philinidae
Woodbridgea sp.
Retusidae
Sulcoretusa sp.
Volvulella panamica
Scaphandridae
Cylincha diegensis
Cylichnella culcitella
(= Acteocina culeitella)
Cylichnella harpa
(= Acteocina harpa)
Cylichnella inculta
(= Acteocina inculta)
NUD I BRANCHI A
Nudibranchia, unid.
Acanthodoris sp.
Cuthona sp.
(= Trinchesia sp.)
PYRAMIDELL IDA
Pyramidel |l idae
Odostomia sp.
Turbonilla sp.
PROSOBRANCHI A
MESOGASTROPODA
Caecidae
Caecum sp,
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula dorsata
(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., Juv.
Lamel lariidae
Marseniopsis sharonae
(= Lamellaria sharonae)
Naticidae
Neverita recluziana
Sinum sp.
Vitrinellidae
Vitrinella oldroydi
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GASTROPQODA, cont'd. Station MDR 11
NEOGASTROPCDA
Columbel | idae
Alia carinata
(= Mitrella carinata)
Mitrella sp., juv.
Muriclidae
Pteropurpura festiva
Nassari Idae
Nassarius mendicus
Nassarius perpinguis
Nassarius sp.
Olividae
Olivella baetica
Turridae
Kurtziella plumbea
PELECYPODA
Pelecypoda, unid. juv.
Cardi idae
Laevicardium substriatum
Cooperel | idae
Cooperella subdiaphana
Cultellidae
Ensis myrae
Siliqua lucida
Donacidae
Donax gouldii
Erycinidae
Lasaea subviridis
Hiatel | idae
Hiatella arctica
Kelllldae
Kellia laperousi
Leptonidae
Platomgsia meroeum .
(= Lepton meroeum)
Lucinidae
Parvilueina approximata
Parvilucina tenuisculpta
(= Parviluecina sp.)
Lucina nuttalli
Lyonsi idae
Lyonsia californica
Mactridae
Mactridae, juv.
Mactra californica
Mactra sp.
Spisula ecatilliformis
Spisula sp.
Tresus nuttalli
Montacutidae
Mysella grippi
Mysella pedroana

Mysella sp. B144
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PELECYPODA, Montacutidae cont'd. Station MDR 11

Neaeromga sp.

(= Orobitella sp.)
My idae
Cryptomya californica
Mytilidae
Mytilidae, Juv.
Amygdalum sp.
Modiolus sp.
Musculus senhouset
Mytilus edulis
Nuculanidae
Nuculana sp.
Ostreidae
Ostrea lurida
Pectinidae
Leptopecten latiauratus
Petricol idae
Petricola tellimyalis
Petricola sp.
Semel idae
Cumingia californica
Theora lubrica
Solecurtidae
Tagelus subteres
Solenidae
Solen rosaceus
Solen sicarius
Solen sp. juv.
Tellinidae
Leporimetis obesa
Macoma acolasta
Macoma carlottensis
Macoma nasuta
Macoma yoldiformis
Macoma sp., juv.
Tellina carpenteri
Tellina modesta
Tellina sp., juv.
Thraci idae
Thracia curta
Thyasiridae
Axinopsida serricata
Thyasira flexuosa
Vener idae
Chione ? undatella
Chione sp., juv.
Compsomyax subdiaphana
Protothaca staminea
Protothaca sp., juv.
Saxidomus nuttalls
Saxidomus sp., juv.

POLYPLACOPHORA

Polyplacophora, unid.
B145
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SCAPHOPODA Station MDR 11
Cadulus fusiformis

NEMERTEA
Nemertea, unid.
Cerebratulus californiensis
Euplectonema burgeri
Micrura alaskensis
Paranemertes sp. A
Tubulinidae, unid.
Tubulanua nothus
Tubulanus pellucidus
Tubulanus polymorphus

PHORON DA
Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES
Polycladida, unid.

SIPUNCUL IDA
Sipunculida, unid.

ADDENDUM:

Ilypnus gilberti
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