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EXECUTIVE SUMMARY

A program of samp I Ing and environmental measurements In Marina Del

Rey, California was carrted out by Harbors Environmental Projects (HEP) of

the University of Southern California during the months of May through July

and September through November of 1984. The results were compared with

data from earlier HEP studies conducted In the Marina In 1976 through 1979,

Insofar as possible, and are summarized below.

Water temperatures and salinities In the Marina were general ly higher

In 1984 than during the earlier period. This was probably a result of the

lingering effects of the 1982-83 El Nino (ENSO) event, a large scale ocean-

ographlc 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 earlier studies. Peak salinities were almost 2 parts per

thousand higher as wet I. 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.

Dlssol ved oxygen (DO) levels were slml lar to those of the earl ler

period, both In concentration and In distribution within the Marina and In

Ballona 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 limited areas, there was adequate

oxygen to support a diverse biota.

Turbidity, as shown by beam transmlttance 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



coastal marine water.

Analyses of the nutrients nitrite, nitrate, phosphate, si Iicate and

total ammonia were performed, and silicate was measured for the first time.

The highest nutrient concentrations occurred In November, followed by

October, whl le the lowest were for the most part In June and Ju Iy. With

few exceptions there were higher concentrations In the waters of the Inner

stations and In Bal lona Creek. The lowest values were found at the two

stations by the breakwater except for nltrate-nltrlte In September, when It

was high at Station 1 as we II as Station 12. At times the Inner station

concentrations Indicated eutrophlc conditions, as did the occurrence of red

tides observed visual ly.

The percent of toxic un-Ion Ized 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 limits 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 Ies from stations 10, 11 and

13, In Basin E and the Oxford Flood Control Basin, had the highest concen

trations of pollutants 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

Iodine Recovery Plant site in Ballona Lagoon could be identified. Findings

suggest that a relatively minor amount of pollutant 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 Nino event.

In 1984, 53 species were recorded in biannual surveys by otter trawl,

beach seine, gill net, diver observation and Ichthyoplankton tow, as com

pared with 35 species In 1977-1979. However, there were extensive changes

In species composition between those periods as we II as between spring and

autumn 1984. Coo I-temperate species disappeared as did some warm temperate

species that require cooler water for reproduction. There was a drop In

mean number of species 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 aII 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 limited, the benthic populations burgeoned.

Forage fish decreased throughout the Southern California Bight during

the El Nino 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.
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RECOMMENDATIONS

The major threats to water qua IIty In Marina Del Rey are the Oxford

Flood Control Basin, Bal lona Creek and to a lesser extent Bal lona Lagoon.

Engineering solutions are needed to divert the Oxford Flood Control Basin

drainage 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 source 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 aIlev late

most problems and are essential If the Martna Is to be enlarged.

Further monitoring Is urgently needed to determine the more normal

biological conditions In the Marina foI lowing those attributed to the warm

water El Nlffo events. The large Increase In benthic organisms in 1984

could have provided an excellent habitat for fish populations during 1985

If the area was restocked from coastal currents after return to more normal

conditions. Such Information ts essential to understanding and enhancing

the role of the Marina as a bio log tea I resource.
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INTRODUCTION

HISTORICAL BACKGROUND

Marina del Rey, California Is an entirely manmade, smal I 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 once extended through

the communities of Venice, southwest through La Bal lona, tnland to Machado

(a stop on the Santa Monica Railroad, later the Pacific Electric Railway),

and south approximately to the present area of Culver Boulevard (Figure

1). The area was Irregularly furrowed with smal I drainage channels, fll led

to support oil field development and farming, and used as a dumping ground

without appreciable control. At the time, filling achieved a measure of

public health control of the mosquitoes and black gnats that abounded, and

little concern was evidenced over any declIne of the area as a habitat for

resident or migratory birds, or other wildlife.

Because of the severe fIoodIng that often occurred tn southern Ca11 f-

ornla during heavy winter rains, Ballona Creek and other southland drainage

systems were concretized to maintain permanent channels In the 1930s.

Bal lona Creek now drains much of the downtown Los Angeles area as we II as

west Los Angeles.

Ballona Lagoon lies para Ilei to the sandy barrier beach and separates

the beach from the Marina. It was formerly connected to Bal lona Creek by

tide 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 drainage basin cal led Lake Los

Angeles, where the beach area of Basin D now lies. The other branch
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extended back toward Ba I Iona Creek, rough Iy para Mel to Ba I Iona Lagoon,

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

PREVIOUS INVESTIGATIONS

The history of construction design and funding was discussed by the

County of Los Angeles Department of Smal I Craft Harbors (now a part of the

Department of Beaches and Harbors) In 1976. Relsh, In Soule and Ogurl

(1977) provided Information on the biological succession 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 Collier (1976) and BCL Associates (1984).

In July 1976, Harbors Environmental Projects of the University of

Southern California Initiated Investigations on the physical, chemical and

biological 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

Ogurl, 1977; 1980), providing a long term base I Ine to evaluate the environ

mental health of the Marina. The scope of work In the 1976-1979 studies

Included the fol lowing:

Monthly monitoring of temperature, sal Inlty, dissolved oxygen

and pH at one meter Intervals through the water column using a

Martek remote probe Instrument; water transparency measurements

with transmlssometer or Secchl disc; water samples taken for

nutrient chemistry analysis, phytopIankton productivity, chloro-

phyl I a and assimilation ratio determination; plankton tows In

surface waters to determine the species and numbers of zoopIank

ton per cubic meter;
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Settling racks were suspended for two month Intervals to deter

mine the nature and quantity of the merop Iankton-fou 11ng commu

nity;

Benthic fauna were sampled seasonally with a CampbelI grab,

which takes a 0.1 square meter area I sample, for Identification

and enumeration of the epIfauna and Infauna; numbers were then

calculated to the square meter;

Fish surveys were made twice a year by otter trawl, gl II 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 samples 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 drainage 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 ongoing,

chronic problem.

PhytopIankton productivity was quite variable but not high, so that

few Instances of eutrophlc extremes or blolnhlbltlon were observed. Zoo-

plankton abundance was high, but was 95% composed of a single species,

Aoartia califovnienaia. 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 limit 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 delineation

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 species

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 maximized public access have higher

priorities In marina construction, with the consequent reduction of sea

forces and the creation of a low energy environment, the value of the

smal I craft harbor as a marine biological habitat may be reduced. The

vertical walls and pilings, the flat, unconsolidated, 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 associated 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

five years had elapsed since the completion of the basel Ine for the Marina,

requested that an abbreviated survey be undertaken to update that baselIne.

The foI lowing parameters were Included in the baseline update:

Monthly measurements of water quality 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 light transmission. Water

samples were taken by a remote clostng PVC sampler for analysis

of biochemical oxygen demand and nutrients, performed In the

University laboratories. Los Angeles County lifeguard boats were

used In these surveys.

Two seasonal surveys of benthic organisms were made, in

April and October, 1984. Single CampbelI grabs which sample 0.10

square meter of benthos were taken from the University research

vessel Golden Weet. Subsamples were taken from the October grabs

for chemical analysis of pol lutants. Comparisons of the data were

made with data obtained 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, gll I netting, beach seine and diver

transects.

AI I data were compared with the 1977-1979 data base from the

surveys conducted by the University, and with other relevant

aval Iable data.



STATION LOCATIONS AW DESCRIPTIONS

MDR-1 e Located at the mouth of Bal lona Creek flood control channel,

Inside 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.

MDR-2. At the entrance of the Marina* midway between the two Jetties.

The area Is protected from most storm waves but subject 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.

MDR-3. On the north (west) side of the entrance channel, In front of the

tide gates to Ballona Lagoon and the Venice Canal system. Pro

tected from aII 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.

MDR-4. 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 heav 11 y damaged by

1983 storms. Depth 6 meters.

MDR-5. In the center of the main channel, subject to heavy boat traffic.

Depth 5 meters.

MDR-6. At the Innermost end of Basin B; protected from westerly winds by

seawal I, circulation reduced. Depth 4-5 meters.

MDR-7. At the end of Basin H near the work yard dock. Large storm drain
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present; exposed to afternoon westerly winds. Depth 4 meters.

MDR-8. Off the swimming beach In Basin D near first si Ips. Exposed to

afternoon winds; depth 4 meters.

MDR-9. At the Innermost end of Basin F. Large storm drain present; pro

tected by slips and sea wal I. Depth 4 meters.

MDR-10. Innermost end of Basin E; subject to daily flushing from the Bird

Sanctuary through tide gates and to storm water runoff; depth

to 4 meters.

MDR-11. At end of main channel; subjected to storm drain flow and to

Influx from Station 10; impacted by reduced flushing due to

Increased slip capacity. Depth 4 meters.

MDR-12. Bal lona Creek sampled from the Pacific Avenue foot bridge. Sub

ject to tidal flushing and continuing freshwater discharge Into

the flood control channel; also subjected to illegal dumping of

•trash upstream and to sewage overflow. Depth 4 meters.

MDR-13. Inside tide gates of Oxford Flood Control Basin; subject to

minimal daily 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 irregularities In the substrate due to storms, runoff, tide gate flow,

and propel lor wash.



Figure 1. Study Site, Marina del Rey, California

(base map, courtesy of Automobile Club of Southern California)



Figure 2 Survey Stations, 1976-1979,
and 1984.



PHYSICAL WATER QUALITY

OCEANOGRAPHY OF THE SOUTHERN CALIFORNIA BIGHT

The physical environment of the water of Marina del Rey Is governed In

large measure by the oceanographlc conditions In the Southern California

Bight. Major changes In these conditions probably have greater Impacts on

the Marina than factors such as storms, drainage and pol lutant Input.

California coastal nearshore waters are Influenced by several dynamic

systems. These Include the California 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, I960).

The California Current largely flows outside the Channel Islands,

bringing cooler waters of lower sal Inlty to the area of the Southern Calif

ornia Bight. A portion of the flow forms a series of smal I 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 Ca I ifornla, for

variable lengths of time and variable distances, particularly In the winter

months. General ly 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.
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El Nlffo

The phenomenon In which the Davidson Countercurrent flow extends far

northward Is a part of the El Nino-Southern Oscl Ilatlon (ENSO) event which

occurs periodical ly, bringing an influx of southern pelagic species and

Impacting local forage fish stocks. While ENSO events have been recorded

periodical ly In the past, the strongest one In history, and the best docu

mented, occurred in 1982-1983 (e.g., Breaker and Lewis, 1984; Dayton and

Tegner, 1948; Ha Ipern, 1983; McGowan, 1984).

Although the effects of El NIRo on the southern hemisphere subsided

after 1983, large pools of warmer water remained In southern Ca Iifornla

through most of 1984. McGowan (1984) noted the major reduction In nutri

ents and zooplankton In the Bight, which deprived the pelagic mackerel,

anchovy and hake of food. He also remarked on the Influx of subtropical red

crabs, aIbacore and yel lowf In tuna, marl In and dorado, and the drop In

California commercial catch: chlnook salmon (down 868), market squid (down

748), crab (down 70%) and shrimp (down 748).

Higher water temperatures than previously reported by commercial

fishermen, up to 25.5 °C, extended from the Los Angeles area shore IIne to

Santa CataI Ina Island In September 1984. Northern anchovy and mackerel

that normal ly school In the Bight had disappeared.

The profound Influence of the El Nlffo on Marina del Rey fauna Is

documented In the sections on fish fauna and benthic fauna In the present

report. Given the magnitude 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 California 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

well as the factors of Insolation and poor flushing In the shal low Marina

basins, stormwater runoff and inland drainage with various pol lutant load

ings, and the usual Input of oil, grease and trash associated with recrea

tional boating and public access.

TEMPERATURE AND SALINITY IN THE MARINA

Temperature

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 Ogurl (1977, 1980). Since the 1984 monitoring did not

encompass a ful I 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 following 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 subjected, as fol lows:
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Range(°C) 1976 1977 1978 1979 1984

Spring 15.7-18.3 17.1-20.7 16.4-18.4 17.7-20.21

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

Winter3 16.0-18.3 15.0-15.9 12.8-14.1

1 one month only; *• two months only; J includes January and
February of the fol lowing year.

The spring season consists of the months 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. WhI le these periods 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 dtfferent from those of October and

November, exemplifying welI the unusual ly high readings associated with the

IIngerlng El Nlfio event.

Record High Temperatures

The lingering El NIRo produced 25°C water from the shorelines to Santa

Catailna, 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 little 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 stations 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 Illustrate the temperature

trends within the Marina, plotted I{nearly 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 parttal ly Isolated from the continuum.

Station 12, In Bal lona Creek, and Station 1 are graphed to the left hand

stde of the plots since they are in a different direction from remaining

the linear and non-1 inear array of stations. Comparisons are made with

data from the prior studies.

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 we II 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 either of the prior years.

September 1984 temperatures (Figure 6) Illustrate the dichotomy be

tween the usual pattern for that month, when air temperatures In the dayr

time can be quite high as we II as water temperatures. There Is a consis

tent difference of about 4°C elevation In water temperature over those In

the prior years shown. October temperatures (Figure 7) stl II 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 remained warm.

Salinities

Ocean sal Initios general ly 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 California, salinities are likely to

range between 33.0 and 34.5 ppt, changing with the seasonal shifts In water

masses. Inshore waters are more likely to be affected by heavy ralnfal I,

and Marina waters reflect the Input of freshwater from drainage as wet I.

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 usually recorded when read

ings are taken on a faIIIng 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 31.1-31.91

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

Winter3 30.9-34.3 16.2-28.2 18.5-31.2

one month only; A two months only; ^Includes January
and February of the fol lowing year.

In September 1984, sal Initios had cl imbed 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. If 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 Station 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 24.1 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

11 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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DISSOLVED OXYGEN, pH AND LIGHT TRANSMITTANCE

Dissolved oxygen (DO) along the open coast generally ranges from

between 6.0 and 8.5 ppm, although the saturation point Is dependent upon

temperature and salinity. The presence of phytop Iankton 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 Iankton

bloom can exert oxygen demand sufficient to render the waters anoxic Imme

diately fol lowing very high DO values.

Regulatory agencies such as the CalIfornla State Water Qua IIty Control

Board and the Department of Fish and Game have arbitrarily set 5 ppm. as

the minimum dissol ved oxygen for acceptab le water qua IIty for fish but

many Invertebrates are capable of surviving In much lower concentrations.

Fish wll I 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 4.10-9.101

Summer 7.25-9.10 5.40-9.37 5.00-8.23 4.00-11.32

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

1 2one month only; * two months only; winter Includes January and
February of the following year.

Dissolved oxygen (In ppm) averaged throughout the water column for al I
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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

earlier 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 earlier studies. Separate plots give

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 linearly

arranged series from the breakwater; values for stations In the side

basins may Ile off the IIne to some degree. Station 12, In Bal lona Creek

lies to the left of the plot since It Is In a different 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 exceptions.

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 July 1984, DO data

suggested that most of the Marina was eutrophlc, with blooms producing high

oxygen levels (Ftgure 11). The only exception was at Station 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 Stations 1 through 5. At most of the other stations

surface values were high but bottom DO levels were quite low. Thus bottom

readings reached 1.0 ppm at Statton 6, 2.1 ppm at Station 8, and 2.5 ppm at

Station 9. These values may weII Indicate that the bloom was dying off In

the bottom waters, or that the extremely warm waters have decreased 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 If a bloom had started to die. High oxygen levels continued Into

November as weII (Figure 14) at Stations 1, 4, and 6, and were si 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 episodes have been associated with periods fol lo

wing heavy rains, which bring In debris with htgh oxygen demand, no parti

cular factors have been associated with the patchy phytop Iankton blooms

that occur In the Marina during much of the warm weather. The low circula

tion and flushing tend to keep the phytop Iankton concentrated, and nut

rients are plentiful, so that blooms may be maximized.

Hydrogen Ion Concentration (pH)

The usual range of pH In the ocean Is approximately 7.5 to 8.4 (Sver

drup et a I., 1946). Thie higher values occur near the surface and In areas

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

estuaries unless hydrogen sulfide Is present produced by anoxic sediments,

In which case the pH may fall below 7.0. PhytopIankton 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 deviation was June where levels down to 7.2

were recorded. This was during a period of phytop Iankton bloom but condi

tions were not greatly different from those that occurred at other periods.

The posstbl IIty exists that this could have been a probe ma Ifunction as

we II, although Instruments are calibrated against pH standards before each

cruise.

Light Transmlttance

Light transmlttance Is measured with a modified Hydroproducts trans-

mlssometer which measures the passage of a beam from a self-contained IIght

source through the water as the tube Is lowered through the water column.

Waters offshore along the coast may range from a transmlttance 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 phytopIankton. 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 Stat tons 3, 4, and 5 was 60

to 80 percent. Transparency ranged downward from about 70 percent at the

Inner stations, and as mtght be expected, reached as low as 28 percent

near the bottom.

Many of the normal Martna organisms Including fish species would not

occur In the area If the waters were not turbid, but other species will

avoid such waters. Turbidity offers Juvenile fish protection from visi

bility to predators as well as providing the 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

cate. Nitrogen and phosphate are utlIIzed by phytopIankton In the upper

layers of the photic zone whereas si Iicate Is used by diatoms to bui Id

their exoskeletons (tests).

In earlier marine studies only surface samples were analyzed for

nutrients but In the present study* water samples were taken at surface* 2m

and 4m. Ammonia samples were acidified with concentrated hydrochloric acid

to fix the unionized ammonia* chilled and returned to the laboratory for

analysis. There* samples were treated with sodium hydroxide and Immediate

ly read with an Orion specific Ion probe for total ammonia. Other water

samples were Iced In the field and frozen In the laboratory until thawed

for filtration and analysis of nitrite* nitrate* phosphate and silicate

using a Technicon AutoAna Iyzer. The AutoAna Iyzer data are tabulated 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

(NH^+) at pH 8* with the un- IonIzed toxic form (NH3) 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 NH3 and a 5°C temperature rise increases NH3 by 40-50

percent.

Most marine algae preferential ly take up NH4+ over nitrate (NO3")*

switching to NO3" 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 liter* written as
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ug-at/L or ug-at/L"1. This Is equal to 0.017 ml IIigrams/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 outfal I It ranges from about 2.0

to 5.0 ug-at/L (Morel and Schlff, 1983). The highest levels found In the

Marina were around 30 ug-at/L (about 0.5 mg/L). The sources of the ammo

nium are In the bacterial degradation of organic wastes such as sewage and

decay of plant 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 concentrations were found below the surface. A

change to the Orion probe from wet chemical methods used previously did not

seem to produce notab Ie 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 usual ly highest in the basins and at the Oxford

Flood Control Basin. In May 1984* this trend was evident (Figure 15) at

the 2m and 4m depths while surface ammonia was low. The oxygen profile had

suggested a phytopIankton bloom In progress in the entrance channel* which

might explain the lower ammonia as due to phytopIankton 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* especlaIIy at the surface. Th is suggests dle-off of a bIoom

but could also Indicate Input of wastes that were being degraded. July

ammonia values were general ly low (Figure 17; note lower scale than in

June). This corresponds wel I with the general ly high dissolved oxygen

levels Indicative of phytopIankton 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 vaIues (Figure 19) were slmlIar to that of June and re IatlveIy

uniform except for peaks at the surface at Station 4* at 2m at Station 7*

and at 4m at Station 8. The October DO prof Ile ( 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 only at Station 3 (Figure 9a*b)*

which also had the lowest level of ammonia.

The ammonia levels found in the Marina were wel I below EPA limits for

chronic exposure and California Ocean Plan limits for effluents.

Nitrate and Nitrite

Nitrate Is general ly the most abundant form of Inorganic nitrogen in

the open ocean (Val lela* 1984)* but it may disappear in the photic zone

during phytopIankton blooms. In winter the amounts may rise If phyto-

pla.nkton production is low. Although nitrate Is readily taken up by phyto-

pIankton* ammonia is preferred over nitrate. Nitrite Is present only In

smal I quantities* since it Is an intermediate product in the nitrification

- denltrifIcation 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 NO3 & NO2

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
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in BaIIona Creek at Stat ion 12. The other read Ings are for the most part

low* with especially low values In July. This pattern Is similar to that

of ammonia* which suggest that phytop Iankton probab Iy are uti IIzlng the

nitrogen as rapidly as It Is generated In the summer but the phytop Iankton

are depleted In November* aIlowing nitrogen increases.

Total Inorganic Nitrogen

Total Inorganic nitrogen Is determined by adding the values for NO2

and NO3 obtained from the AutoAnaIyzer 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.

Phosphater Phosphorus

The chemistry of phosphorus In seawater Is complex since under aerobic

conditions It adsorbs to calcium carbonate and c lay particles* tends to

form Insoluble salts with heavy metals and occurs In marine organisms in

organic compounds such as proteins and nucleic acids. Phosphates wi II

rapidly be regenerated by the decomposition of organisms and phytop Iankton

and excretory products. In anaerobic environments* hydrogen sulfide can

reduce iron in comp lex forms resu Iting in an increase In solubi Iity of

phosphates (Jeffries* 1966; Vallela, 1984). Phosphates occur in the seas at

approximately 1.0 to 2.0 mg-at/m . Bacteria and primary producers take

phosphorus up rapidly* keeping levels low.

Figures 31 to 35 II Iustrate 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 in 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 likely they repre

sent the amount of decaying organic matter* and possibly the Increased

solubility of phosphate in the sulfide anaerobic muds.

Silicate

Silicate Is present principal ly as the degradation product of diatoms

and radlolarlans when their 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 trend

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 Earlier 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

artificial Inputs stemming from patterns of land use In the area which may

affect one or more samp IIng stations but not al I 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 samp IIngs.

Patterns of distribution, however, can yield Information on factors

affecting a II or part of the waters of the Marina either as a temporary

disturbance or as a relatively constant feature of the environment. Fig

ures 15 through 42 show some of these patterns for the data col Iected In

1984. The data suggest that the Oxford Flood Control Basin Is a constant
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source of eutrophlc enrichment for the Marina whlle 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 utiI Ized 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 earl ler 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 II lustrate the data. The range of

values are not great Iy different from those obtained offshore along the

coast, which may be considered ambient 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 Station 3 were Inversely related to the low dissolved oxygens

recorded there (Figure 10 a»b). If BOD were measured immediately after a

ralnfal I* the readings would no doubt be much higher due to the high oxygen

demand of debris and pollutants. Also* during storms the resuspenslon of

anoxic sediments can cause high oxygen demand because of changes in the

chemical state of metals* organIcs and minerals.
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Table 2. Nutrient Chemistry Data, June 1984 (In ug-at/L)^

STA DEPTH

1 0

2

4

6

2 0

2

4

3 0

2

4

4 0

2

4

5 0

2

4

6 0

2

4

7 0

2
4

8 0

2

4

9 0

2

4

10 0

2

4

11 0

2

4

13 0 1.80 26.33 4.79 0.61 4.18

* Samples are pre-fI Itered

53

P04 SI04 N03+N02 N02 N03

0.35 8.32 0.07 0.08 -

0.49 5.97 0.25 0.10 0.15

0.31 4.83 0.10 0.08 0.02

0.35 5.31 0.13 0.07 0.06

0.44 8.58 0.04 0.06 —

0.36 5.56 0.09 0.08 0.01

0.43 5.78 0.32 0.12 0.20

0.44 16.27 0.08 0.04 0.04

0.48 15.68 0.20 0.07 0.13

0.43 10.22 0.19 0.06 0.13

0.35 12.58 0.24 0.05 0.19

0.47 10.53 0.18 0.09 0.09

0.56 9.67 0.37 0.08 0.29

0.44 15.66 0.05 0.05 —

0.50 11.59 0.31 0.12 0.19

0.60 11.64 0.33 0.13 0.20

0.73 13.21 1.20 0.18 1.02

0.68 12.90 1.10 0.19 0.91

0.87 13.52 1.69 0.20 1 .49

0.57 11.03 0.28 0.06 0.22

0.53 11 .24 0.20 0.05 0.15

0.53 11 .92 0.18 0.07 0.11

0.80 15.49 1 .39 0.22 1.17

0.74 16.83 1.84 0.22 1 .62

0.72 15.01 1.12 0.20 0.92

0.65 19.00 5.33 0.21 5.12

0.71 17.53 3.91 0.20 3.71

0.81 14.87 1.32 0.18 1.14

1.75 62.36 17.73 0.96 16.77

1.55 24.15 3.23 0.31 2.92

1.61 20.46 5.12 0.31 4.81

1.17 33.30 7.29 0.48 6.81

0.77 20.33 3.44 0.27 3.17

0.87 15.79 1 .46 0.19 1.27



Table 3. Nutrient Chemts try, Jul y 1984 (In ug-at/L)

STA DEPTH P04 SI04 N03+N02 N02 N03

1 0

2

4

6

0.41

0.54

0.34

0.30

2.61

4.40

1.51

0.31

0.16

0.08

ND

0.13

0.05

0.09

0.04

0.04

0.11

0.09

2 0

2

4

6

0.44

0.39

0.49

0.38

3.56

4.57

2.66

1.04

0.05

ND

ND

0.10

0.05

0.06

0.05

0.05 0.05

3 0

2

4

6

0.71

0.52

0.38

0.51

12.51

9.58

3.84

6.37

0.18

ND

0.10

0.04

0.08

0.07

0.05

0.06

0.10

0.05

4 0

2

4

6

0.49

0.59

0.48

0.59

12.59

10.69

6.24

5.67

0.11

0.09

0.25

0.14

0.07

0.07

0.05

0.07

0.04

0.02

0.20

0.07

5 0

2

4

0.72

0.66

0.58

15.99

12.93

8.67

0.06

0.12

0.08

0.05

0.05

0.04

0.01

0.07

0.04

6 0

2

4

0.61

0.53

0.86

0.32

8.15

10.71

ND

0.02

0.07

0.06

0.05

0.06 0.01

7 0

2

4

0.62

0.63

0.77

10.30

10.23

8.97

ND

ND

0.07

0.05

0.05

0.04 0.03

8 0

2

4

0.75

0.71

0.88

16.07

14.51

14.77

0.23

0.56

ND

0.09

0.04

0.04

0.14

0.52

9 0

2

4

0.49

0.90

1.04

0.33

14.54

15.81

0.12

0.05

ND

0.07

0.05

0.04

0.05

10 0

2

4

1.01

0.93

0.98

24.88

20.95

18.95

0.86

0.50

0.17

0.15

0.08

0.07

0.71

0.42

0.10

11 0

2

4

0.71

0.79

0.82

21 .14

17.30

13.75

0.82

ND

ND

0.14

0.07

0.05

0.68
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Table 4. Ni

STA DEPTH

1 0

2

3

m 6

<* 4 0

2

4

6

6 0

2
<* 4

^ 8 0
2

4

9 0

2
4

10 0

2

4

/5\

tf?\

hemlstry Data, September 1984 (In ug-at/L)

P04 SI04 N03+N02 N02 N03

1.25 5.78 2.32 0.80 1.52

0.91 5.25 2.00 0.72 1 .28

0.78 4.73 1.47 0.44 1.03

0.63 2.89 1.09 0.43 0.66

0.76 2.89 0.49 0.17 0.32

0.52 2.10 0.27 0.09 0.18

0.73 2.63 0.33 0.11 0.22

0.51 1.97 0.31 0.12 0.19

0.67 3.81 0.72 0.20 0.52

1.16 3.94 0.70 0.21 0.49

0.64 2.00 0.31 0.06 0.25

0.56 2.50 0.30 0.10 0.20

0.73 5.85 0.73 0.10 0.63

0.79 5.07 0.81 0.32 0.49

0.81 4.66 0.41 0.18 0.23

0.72 4.88 0.61 0.22 0.39

0.87 7.88 0.37 0.19 0.18

0.74 6.36 0.45 0.14 0.31
0.84 5.66 0.81 0.18 0.63

0.90 7.62 0.61 0.23 0.38

0.72 4.88 0.61 0.22 0.39

1.05 9.23 0.00 0.02 -

1.22 10.78 0.09 0.13 -

1.11 11.38 1.11 0.09 1.02

1.18 10.61 1.31 0.26 1 .05

1.29 13.61 1 .46 0.22 1.24

1.21 10.53 0.59 0.10 0.49
1 .70 11.00 ND 0.07 -

1.53 9.44 0.06 0.08 -

1.44 0.68 0.50 0.10 0.40
1.46 6.76 0.74 0.08 0.66
1 .41 12.59 ND 0.15 -

1.59 9.61 0.32 0.12 0.20

1 .84 9.28 0.01 0.09 -

1.62 8.71 0.08 0.07 0.01
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Table 4. contfd.

STA DEPTH P04 SI04 N03+N02 N02 N03

11 0

2

4

1.68

0.02

1.52

10.19

10.40

11.72

0.70

0.07

ND

0.15

0.09

0.15

0.55

12 0

2

4

2.12

0.95

0.87

18.68

6.46

5.33

7.88

2.17

1.47

ND

0.64

0.51

7.88

'1.53

0.96

13 0 0.39 14.38 0.24 0.22 0.02
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Table 5.

** STA DEPTH

fa

2 0

2

4

6

fa

3 0

2

4

5 0

2

^ 4

6

6 0

2

4
fa

7 0

2

4

8 0

4

9 0

2

4
fa

10 0

2

4

m

fa

hemlstry Datai» October 1984 (In ug-at/L

P04 SI04 N03+N02 N02 N03

0.64 7.32 0.45 0.08 0.37

1.00 6.69 0.09 0.05 0.04

0.95 3.58 0.52 0.03 0.49

0.96 4.11 0.22 0.04 0.18

0.90 5.54 0.64 0.13 0.51

0.89 5.19 ND ND -

0.91 4.67 ND 0.08 -

0.86 3.94 0.37 0.09 0.28

0.88 8.09 0.22 0.13 0.09

0.93 8.73 0.22 0.13 0.09

0.91 6.32 0.14 0.11 0.03

1.02 9.72 0.42 0.18 0.24
0.94 9.72 0.56 0.18 0.38
0.89 8.46 0.45 0.17 0.28
0.96 6.57 0.15 0.14 0.01

1.07 10.96 0.85 0.17 0.68

1.33 10.19 0.64 0.14 0.50
1.05 10.84 0.67 0.22 0.45
0.88 9.56 0.76 0.16 0.60

1.53 12.87 1.77 0.33 1.44
1 .33 12.86 2.26 0.29 1.97

1.52 10.48 1.93 0.27 1 .66

1.15 11.16 1.07 0.23 0.84

1.19 11.16 1.04 0.22 0.82
1.22 12.35 1 .35 0.25 1.10

1.44 12.80 0.86 0.21 0.65

1.30 12.09 1.10 0.24 0.86
1.09 13.14 1.16 0.27 0.89

1.22 15.63 5.49 0.36 5.13

1.21 15.08 3.53 0.24 3.29
1.10 13.74 1.98 0.28 1 .70

1.47 17.46 0.88 0.25 0.63
1.23 16.37 0.96 0.27 0.69
1 .20 16.11 1 .10 0.27 0.83
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ab le 5. cont'd.

STA DEPTH P04 SI04 N03+N02 N02 N03

11 0 1.28 13.61 1.46 0.22 1.24
2 1.14 13.14 1.59 0.27 1.32
4 1.04 12.61 1.48 0.25 1.23

12 0 1.05 13.66 0.64 0.21 0.43
2 1.73 10.38 0.72 0.17 0.55

13 0 1.59 19.44 1.85 0.35 1.50
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Table 6. Nutrient Chemistry, November 1984 (In ug-at/L)

STA DEPTH

1 0

2

4

2 0

2

4

3 0

2

4

4 0

2

4

5 0

2

4

6 0

2

4

7 0

2

4

8 0

2

4

9 0

2

4

10 0

2

4

11 0

2

4

12 0

2

4

13 0

P04 SI04 N03+N02 N02 N03

1.72 33.41 10.99 0.91 10.08

1.21 13.77 3.56 0.34 3.22

0.20 4.73 0.39 0.09 0.30

0.90 13.26 3.94 0.41 3.53
0.62 9.02 3.51 0.46 3.05

0.48 5.93 1 .83 0.18 1 .65

0.82 9.94 3.87 0.38 3.49

0.58 10.99 3.21 0.36 2.85

0.80 12.03 3.92 0.38 3.54

0.75 9.11 2.99 0.33 2.66

0.87 9.78 3.27 0.32 2.95

0.80 4.65 2.64 0.06 2.58

1.05 15.41 6.35 0.54 5.81

1 .10 14.37 6.48 0.53 5.95

0.94 9.05 4.54 0.45 4.09

1.05 11.04 4.87 0.52 4.35

1.63 14.36 5.85 0.77 5.08

0.95 13.06 5.05 0.47 4.58

1.06 13.80 5.25 0.48 4.77

0.95 13.32 5.08 0.59 4.49

0.99 10.44 3.53 0.35 3.18

0.80 11 .66 6.65 0.63 6.02

0.95 14.88 6.58 0.59 5.99

1.23 12.90 6.63 0.60 6.03

1.33 16.19 9.60 0.75 8.85

1 .21 14.69 6.77 0.56 6.21

0.94 14.18 5.76 0.48 5.28

1.23 16.83 7.75 0.63 7.12

1.10 14.81 6.91 0.57 6.34
1.14 13.46 5.52 0.56 4.96

0.95 14.72 7.01 0.84 6.17
1 .34 14.47 6.20 0.56 5.64

1.11 11.52 4.92 0.43 4.49

3.71 50.76 24.11 ND 24.11

0.78 14.00 4.03 0.41 3.62
0.66 8.26 1 .64 0.18 1 .46

1.82 22.40

59

11 .18 1.19 9.99



SEDIMENT POLLUTANT BURDEN

INTRODUCTION

The sediment composition In the Marina reflects the historic origins

of the area as a part of the estuarlne wetlands that received the drainage

of the Los Angeles River watershed, 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 fll led and otherwise altered for

agriculture, oil production and waste dumping. Bal lona Lagoon lies between

the strand and the Marina and connects the Venice 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.

SEDIMENTS

The low energy environment of the Marina lends Itself to a buildup of

fine si Its and clay, with a higher organic content as did the earller

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 channel entrance barriers.

Soule and Ogurl (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 Stations 1, 2 and 3 Indicated a shift to fine silts with oily

mud lumps. The sediment at main channel stations differed IIttle from
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those In the basins, except that those at Stations 9, 10 and 11 had

strongly sulfide odors.

POLLUTANTS

Sources of pollutlon In the Marina Include tidal flushing of pollu

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 metals levels In sedtments In the

benthos around waste treatement outfal Is under Water QuaIIty Control Board/

National Pol lutlon Discharge Elimination Systems (NPDES) permitting, and

the data base for determining sediment toxicities Is general ly 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 reactions Influenced by grain size, 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 Initial ly by stirring may be

repreclpltated as metal le sulfides. Some chemical transformations are

blo Ioglea IIy medIated.

Many metals apparently are not bloavaliable In sediments and bloampl l-

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 methyl mercury In seawater and cadmium are of particular concern.

While hexavalent chromium Is quite toxic, 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 Quality Control Board (1983) in conjunc

tion with preparation of the EIR on revisions of the Ocean Plan. The

fol lowing data from the EIR I I Iustrate conservative estimates of toxic

levels based on I Iterature surveys:

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

Element In Seawater

Cadmium

Copper
Lead

Mercury
Nickel
S11ver

Zinc

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

toxicity levels of metal pol lutants In the Interstitial water or In the

water column. The Iack of bloaval lab 11 Ity of many meta Is In sediments

makes determination of potential for toxicity difficult In comparison with

the levels found In water.

SAMPLING PROGRAM

Sediment samples for analysis of metals and pesticides were taken

during benthic sampling on 26 April and 25 October 1984. A Campbel I grab

(modified Van Veen) was used on the R.V. Go Iden West to take a 0.10 m2

sample of the benthos. Samples were then taken from the grab sample with a

plastic syringe and transferred to plastic containers for metals analysis;
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Acute (ug/L = ppb) Chronic (ug/L = ppb)
Toxicity Toxicity

200 7.6
28 6.4

476 26.0
5.8 1.6

350 146.0
8 ND

195 56.0



samples for pesticide analysis were taken with glass syringes and stored In

glass. Al I samples were Iced In the field and frozen for holding untl I

analysis by Associated Laboratories In Orange, California.

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, Station 13. The data are presented In Tables 7 and 8 for metals and

hydrocarbons respectively. Figures 43 to 59 II Iustrate the levels of the

various parameters measured 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 IIsted In the text table below:

Incidence of Pol lutants In Marina del Rey Sediments

Parameter Range (ppm) Higher Lowest

Stations Stations

% Vol. Solids 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

Oil & Grease 180 .- 5,350 2, 13 8

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

Cadmium . <LD

Chromium 33.7 - 83.3 11, 9, 10 13

Copper 39.1 - 307 10, 11 1

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

Lead 66.1 - 293 10, 13 8

Mercury 0.27 - 1.64 8, 6 1

Nickel 12.3 - 40.5 9, 11 1

Zinc 170 - 469 10, 13 6

P04 (1000s) 70 - 119 10, 7, 13 6

1 From Draft EIR, California Ocean Plan, January 1983

Aver. Background
Pol luted Areas1

0.43

25.50

9.02

10.50

15.40

44.40

The data Indicate that the flow from the so-cal led Oxford Flood Con

trol Basin area (Station 13), Is stll I apparently the source of high levels

of organlcs and metal le 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 listed above which may stem equal ly from Bal lona

Creek and the Oxford Flood Control Basin are Chemical Oxygen Demand and Oil

and Grease, as suggested by deposition at Station 2 at the entrance to the

Marina.

Pesticides

The chlorinated 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 limits 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.

Ch lordane was used on food crops untl I 1981, but Is stlI I used as a

garden InsectJde 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 worldwide for public health and agricultural

pest control. The peak period for uses In the U.S. was 1959, but It was

banned by the EPA In 1972 because It has a high affinity for lipids and

thus bloaccumulates In organisms Including humans. California State Water

Resources Control Board Ocean Plan, Draft EIR, January 1983). It has been

associated with decreased reproductive capacity In birds due to she II

thinning. DDT and Its derivatives persist In the environment and have low

water solubility. Although banned In the U.S., Illegal Importation from

Mexico may result in continuing agricultural use, and residual DDTs In

stormdralns or other drainage 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 associated with Bal lona Creek and

possibly Ballona Lagoon, whereas pp DDE appears to be associated with

terrestrial drainage Into the Marina from storm drains and the Bird Sanc

tuary. The lack of DDT In 1984 samples suggests that the material 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

Monica Bay and off Palos Verdes by SCCWRP (Brown et a I., 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 limited Marina baseline 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 smaller than those near Hyperion outfal I. However

difference In techniques (Gossett et a 1, 1984) make comparison question

able.

Polvchlorinated BIphenyls (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 lower 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

plastlclzers, hydraulic fluids, In pumps and compressors and as lubricants

and other commercial products. It's production was banned by the EPA In

1977 because It Is llpophyllc and can be bloconcentrated from waters con

taining concentrations below the IImlts of detection (Draft EIR, State

Ocean Plan, January 1983). Because of the long life of pumps, compressors

and other equipment and the persIstance of PCBs, the materials still are

entering marine waters due to II legal 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 ly 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 metabolites

and from 89 to 99 percent of the PCB metabol Ites. Thus the levels of these

two Important toxicant catagorles may have been greatly underestimated In

aII basel Ine data wherever It has been gathered In the past.
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The Dow Iodine Recovery Plant Site

Because a former Dow Chemical Iodine recovery plant was IIsted as a

possible source of soil contamination In Bal lona Lagoon, the Los Angeles

County Department of Health Services contracted for an Investigation of

sol I borings. The site, now covered by 12 feet of sol I from grading of

fill from the Marina, Iles on Via Dolce, west of Basin B. Samples for

chemical analysis were taken every three feet to a depth of 16.5 ft In four

cores taken In the area. Results are presented In Table 9.

There were elevated levels of barium In the sol Is, as we I I as 14

metals and napthalene, which are listed as toxic, corrosive, Irritating,

flammable, sensitizing or extremely hazardous. However none of the sub

stances except barium exceeded the total threshold IImlt concentration

(TTLC) for toxicity.

However, leachate tests of the barium In seawater produced levels wel I

below the soluble threshold limit concentration (STLC) and are considered

Insignificant. Since all other parameters were below the TTLC, no further

tests were performed (BCL Associates, June, 1984). The low level of leach

ate In seawater would also make analysis for barium In Marina sediments

unnecessary.

Levels of barium ranged from 896 to 2,020 ug/g (ppb) In the soil

borings at the Dow site. Normal 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 Sawtel le 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 IImlts of

detection.
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CONCLUSIONS

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 stlI I others show no consistent trend.

The parameters clearly Increased throughout the Marina Include chemi

cal oxygen demand, total organic carbon, organtc nitrogen, copper, Iron,

lead and zinc (Table 10).

The parameters showing a consistent decrease were arsenic, cadmium,

nickel, and to a lesser extent, chromium and mercury.

Parameters without consistent trends, showing Increases at some sta

tions 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 major

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 various parameters as toxicants cannot

readily be evaluated because the metals that have increased may not be

bloavaliable in the sediments.

Decreases In cadmium, chromium and mercury, the most IIkely to be

bloaval table, are positive 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 col umn. This Is consistent with the su Ifide odor of muds and

the dark red brown waters showing phytopIankton 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 organles on the bottom at Stations 9, 10 and 11.

Tidal flushing Is reduced In the deadend basins, causing deposition of fine

sediment and particulate organic matter In the low energy environment.

The Increase In organic nitrogen and TOC at the 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 indtcates terrestrial runoff, with 468

ppb ch lordane. Chlordane was also high at the Bal lona Lagoon entrance.

The Impact on the biota Is unknown.
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2' « 0.3048m

Figure 43. Percent Moisture
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1' a 0.3048m

Figure 44. Percent Volatile solids
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Figure 45. Percent Total Organic Carbon,mg/kg dry weight
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Figure 46. Sediment Immediate Oxygen,mg/kg dry weight basis
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2' = 0.3048m

Figure 47. Chemical Oxygen Demand,mg/kg dry weight basis
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Figure 48. Oil & Grease, mg/kg dry weight basis
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2' = 0.3048m

Figure 49. Sediment Phosphate,mg/kg dry weight (in iooo's)
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Figure so. Organic Nitrogen, mg/kg dry weight
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Figure si. Sulfides,mg/kg dry weight (ppm)
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2' - 0.3048m

Figure 52. Sediment Chromium in mg/kg dry weight (ppm)
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2' = 0.3048m

Figure 53. Sediment Copper in mg/kg dry weight (ppm)

80



fa

fa

fa

fa

fa

•fa

fa

fa

Figure 54. Sediment Iron in mg/kg dry weight (ppm)
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Figure 55. Sediment Lead, mg/kg dry weight (ppm)
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2' = 0.3048m

Figure 56. Sediment Mercury in mg/kg dry weight (ppm)
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2' = 0.3048m

Figure 57. Sediment Nickel in mg/kg dry weight (ppm)
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Figure 58. Sediment Zinc mg/kg dry weight (ppm)
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2' = 0.3048m

Figure 59. Sediment Total Chlorinated Hydrocarbons in ug/l dry weight (ppb)

86



Table 7. Sediment Chemical Analysis, 25 October 1985 Marina del Rey

Station 12 3 4 5 6 7 8 9 10 11 13
Parameter*

Moisture* 41.84 40.21 37.61 37.30 50.47 48.88 56.61 51.86 58.55 64.63 62.06 45.33

Vol. Solds* 6.49 6.67 5.24 4.41 7.01 6.16 5.00 5.04 5.78 8.45 8.28 9.83

T0CX 3.9. 4.0 3.1 2,6 4.2 3.7 3.0 3.0 3.5 5.1 . 5.0 5.9

100 1,120 2,070 1,525 1,260 2,520 1,410 1,385 1,910 1.400 3,180 2,730 1,660

COD 69,500 72,000 56,000 35.000 44.000 45,000 49,000 53,000 44,000 10,100 55,000 71,000

Oil 4 Grease 4,770 5,350 2,540 1,230 1,400 930 710 180 830 2.420 1,030 4,100

P04 84,000 75,000 74,000 89,000 110,000 70.000 115,000 99,000 110,000 119,000 105.000 115,000

0rg-N 1,190 1.550 1.230 1,160 1,575 1,290 1,660 1,500 1,590 2,800 1,950 2,070

00 Sulfide 0.46 0.90 0.77- 1.16 1.05 3.27 0.37 0.71 3.18 0.93 0.90 6.47

Arsenic <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Cadmium <1 <1 <1 <1 <1 <1 <* <1 <* <! <] <}

Chromium 36.8 42.9 54.4 47.8 74.6 47.8 50.1 56.3 75.5 75.3 83.3 33.7

Copper 39.1 45.3 64.1 76.0 154.0 125.0 131.0 180.0 141.0 307.0 302.0 108.7

Iron 13,180 17,152 23,472 20,014 38,116 28,405 29,544 29,151 49.494 42,007 51,687 20.367

Lead 217.0 218.0 162.0 106.0 139.0 68.4 83.0 66.1 66.9 293.0 141.0 293.0

Mercury 0.27 0.66 0.34 0.41 1.03 0.61 1.02 1.64 1.35 1.35 1.17 0.31

Nickel 12.3 16.2 16.4 20.8 30.0 21.9 20.9 27.8 40.5 33.0 37.3 17.6

2|nc 215 229 209 176 264 170 200 243 260 469 373 407

* In mg/kg dry wt. (ppm)
unless otherwise marked
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Table 8. Sediment Pesticides and Chlorinated Hydrocarbons Marina del Rey. October 1984

Station

Parameter « 12 3 4 5 6 7 8 9 10 11 13

Aldrln <1.52 <2.49 <1.79 <1.76 <2.29 <2.05 <2.17 <1.83 <2.02 <2.46 <3.43 <2.13

Alpha BHC <1.52 <2.49 <1.79 <1.76 <2.29 <2.05 <2.17 <1.83 <2.02 <2.46 <3.43 <2.13

Beta BHC <1.52 <2.49 <1.79 <1.76 <2.29 <2.05 <2.17 <1.83 <2.02 <2.46 <3.43 <2.13

Lindane <1.52 <2.49 <1.79 <1.76 <2.29 <2.05 <2.17 <1.83 <2.02 <2.46 <3.43 <2.13

Chlordane 241 721 269 134 <6.87 <6.15 <2.17 <5.49 <6.06 344 <10.29 468

Dleldrln <3.04 <4.98 <3.58 <3.52 <4.58 <4.10 <4.34 <3.66 <4.04 <4.92 <6.86 <4.26

Endrln <3.04 <4.98 <3.58 <3.52 <4.58 <4.10 <4.34 <3.66 <4.04 <4.92 <6.86 <4.26

Heptachlor <1.52 <2.49 <1.79 <1.76 <2.29 <2.05 <2.17 <1.83 <2.02 <2.46 <3.43 <2.13

Heptachlor <1.52 <2.49 <1.79 <1.76 <2.29 <2.05 <2.17 <1.83 <2.02 <2.46 <3.43 <2.13
Epoxide

pp DOT <3.04 <4.98 <3.58 <3.52 <4.58 <4.10 <4.34 <3.66 <4.04 <4.92 <6.86 <4.26

pp ODD 8 17 12 5 <4.58 <4.10 <4.34 <3.66 40 <4.92 <6.86 <4.26

pp DDE 22 35 32 29 53 36 80 20 79 37 45 57

Total Pest. 271 773 313 168 53 36 80 20 119 381 45 525

Detected

Aroclor 1242 <7.60 <12.45 <8.95 <8.80 <11.45 <10.25 <10.85 <6.83 <10.10 <12.30 <17.15 <10.65

Aroclor 1254 <15.?0 <24.90 <17.90 <17.60 <22.90 <20.50 <21.70 <13.68 <20.20 <24.60 <34.30 <21.30

Total Chlor. 771 773 313 168 53 36 80 20 119 381 45 525
Hydrocarbon

* In ug/L dry wt. (ppb)
<= limits



Table 9. Soil Sample data from test borings on the Silver Strand* site of
a former Dow Chemical Iodine recovery plant. (BCL Associates* for the Los
Anglels County Department of Health Services* 16 April 1984)

Total Metals

(TTLC)

C-1

(ug/g)
C-2

(ug/g)
C-3

(ug/g)
C-4

(ug/g)

Antimony <2.5 <2.5 <2.5 <2.5

Arsenic 4.7 3.3 3.9 5.3

Barium 896 1128 1945 2020

Bery111 urn <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

Iron 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

S11ver <2.5 <2.5 <2.5 <2.5

Tha111 urn <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

Conductivity
3275 3821 IS* 354

Sulfide <.05 <.05 <.05 <.05

Su1 fate 219 213 189 146

LC5Q
96 fir Fish Toxicity <800 ppm

*IS = Insufficient Sample
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Table 10. Changes tn Sediment PpIlutant Levels between 19771, 19782 and 1984

Parameter/Station 1 2 3 4 5 6 7 8 91011

Vol. Solution ++ -+ ++ o+ -+ ++ -+ -+ o+ -+ o +

TOC ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ + +

I0D -++++++++++- + - .+ +++ +

COD ++ -+ ++ ++ -+ ++ -+ ++ ++ + -

011 & Grease -+ -+ ++ +- -- -+ - + + -

Org N ++ ++ ++ ++ ++ ++ -+ ++ ++ ++ + +

Arsenic -- — — -- -- -- -- — -- — —

Cadmium -o -o -o -o -o -o -o -o -o -o -o

Chromium -- -+ +- -- — - + -o -+ -+- +

Copper -+ -+ ++ ++ ++ ++ -+ +- ++ ++ + +

Iron — ++ ++ +o ++ ++ ++ -+ ++ +++ +

Lead ++ ++ ++ ++ -+ ++ -+ ++ - + - + + +

Mercury o- ++ o- o- o+ -- — ++ -+ — - -

Nickel -- -- +- -- -- -- -- - - - - - - - -

Zinc -+ -+ ++ ++ ++ ++ -+ ++ ++ ++ - +

1Data from Marine Studies of San Pedro Bay .California Part 1^ (1977)

2 Data from Marine Studies of San-Pedro Bay .California Part 18 (1980)

0 = change undetectable - (+ Increase* - Decrease)



FISH FAUNA OF MARINA DEL REY

INTRODUCTION

MarInas and smaII craft harbors provIde some of the on Iy remaInIng

wetlands or shal low water habitats In urban areas of California and else

where around the world. However* such waters are heavl ly Impacted by the

multiple uses imposed upon them for boating* berthing* and other recrea

tional activities* as wel I as for drainage of adjacent areas In many cases.

It Is essential from the point of resource conservation* recreation and

esthetics that the waters remain sufficiently unpol luted to sustain fish

life and an Indigenous biota on which the organisms can feed.

Because of the multiple uses and the attendant potential for pollu

tion* the waters are less IIkel y to sustain resident popu Iatlons 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 oceanographlc changes occur

such as the El Nlffo 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 stlI I not result In repopulatlon 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 California.

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 leges (Soule and Ogurl* 1977)*

and with Dr. Stephens In 1979 (Soule and Ogurl* 1980).

PROCEDURES

Fish sampling was conducted for the most part by the methods reported

In Soule and Ogurl (1980) and In the same statton patterns (Fig. 60). A 15

ft seml-bal loon otter trawl was towed for 15 minutes to sample benthic fish

fauna at the six trawl stations. A 100 ft by 6 ft multlmesh size gll I net

was set at three stations for 45 mln each (Stations 2* 5* and 6) to sample

non-benthlc 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-mln Isobathlc fish counts and a 10-mln free swim with a check

list were performed at each diver station, white Ichthyop Iankton tows were

taken at each trawl station with a measured meter net at surface and

bottom.

Samp IIng was performed on 24-25 May 1984 and 9-10 October 1984.

RESULTS AND DISCUSSION

In 1984* 53 species of fish were recorded tn the biannual survey*

(Tab Ie 11) compared with 35 species found tn 1977-1979 (Sou le and Ogurl*

1980) (Table 12). This stattsttc would be misleading alone* however,
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because there were extensive changes tn species composition from the ear-

I ter surveys* as wel I as considerable differences between the two 1984

surveys.

Twenty-eight species on the 1984 11st were not on the 1977-79 11st* 22

of which were species limited to warm waters by tolerance and do not range

northward of central Ca I Ifornla (Ml I ler and Lea* 1972). In turn* eight

species disappeared from the Marina del Rey I tsttng* of which five were

warm water species* two were cool tolerant widely ranging species and one

was probab I y cool water limited. Some differences may simp I y be due to

random samp I Ing and the I Imlted numbers of samp Ies taken* but the large

number of changes Is striking.

Absent In 1984 were Atherinopa califovnienaia (Jacksmelt)* LeptocottUa

armatua (staghorn sculp In), Muatelua henlei (brown smoothhound), Myliobatua

californica (bat ray), Neoclinu8 lucioeepa (yeI low frlngehead), Fhanerodon

furcatua (white surf perch), Rimicola muacarum (kelp cl Ingf Ish) and Synodua

lucioeepa (California IIzardfIsh).

May 1994

A total of 42 species were recorded on 24-25 May 1984. With some

overlap In sampling there were seven species from the beach seine, six from

gill netting, 14 from otter trawls, 19 from diver transects and two from

Ichthyoplankton.

Otter Trawls

The otter trawl data, presented In Table 13, general ly showed low

numbers of species and fish. A total of 14 species and 136 individuals

were taken In six 10 mln trawls with 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 smal I 6 ft trawl which undersampled the fauna but the

mean number of species was seven and Individuals was 16.7. The higher

numbers In 1977-1978 were IargeI y the resu It of some school Ing species,

particularly the northern anchovy Engraulia mordax, and schools of queen-

fish Seriphua politua, and white surfperch Phanerodon furcatua. Some

juvenile Seriphua were col lected In May trawls but no northern anchovy or

white surfperch were col lected.

In general, the catches were not impressive for benthic fishes. In

May 1984, Cymatogaater aggregata and Engraulia mordax were absent and

Paralabrax nebulifer was substituted for P. maculatofaaciatue.

Gill Netting

May gl II net data are shown In Tab le 14, with a total of six species

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 Sardinopa, 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 gill net catch decreased toward the harbor entrance, but this might

also coincide 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 species taken In 1984 matched those taken In the earlier
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gll I nettings; since the previous catch corresponded weII with otter trawl

data of that period the difference appears valid.

The presence In May 1984 of three reasonably large white sea bass

(Atracto8cion), along with bonlto {Sarda) and the sardine (Sardinope), In

gll I nets were noteworthy. The 1977 gll I netting was done with a smal ler

20 ft net and gathered only three species, Atherinopeia californienaia

(Jacksmelt), Genyonemua lineatua (white croaker) and Sphyraena argentea

(Cal Ifornla barracuda) with only seven Individuals. No doubt most fish

escaped the smaII gill 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 Cal ifornla. Also present was

the mul let (Mugil), which Is not rare but has not been previously reported

In Marina del Rey. Altogether seven species and 186 individuals were

gathered In May 1984.

Diver Surveys

In diver transects* visibility was minimal (<2m) and the numbers were,

therefore, quite low. The Vantuna group divers general ly require at least

5 m 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 six on the northern Jetty which Is extremely

shal low «1-2m) and sandy (Table 16). If the latter stations are excluded,

the fauna Is quite slml Iar to that of other breakwaters. Because of the

shallow, sand-rock interface (= 3-5m) on the terminal and southern walls,

few deeper, colder (below the thermocline) species are present. The diver
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surveys conducted In January and April 1979 Identified only eight and 10

species, respectively. Two of these, Leptocottua armatua and Rhacochilua

toxotea were not seen during the May study.

Ichthyoplankton

The ichthyoplankton collection data and organisms* sorted to the 10

percent level* are presented in Table 17. From the egg samples one genus*

two families* and one unknown were Identified. From the larvae* four

species* Genyonemua lineatua* Seriphua politua% Typhiogobiua califor-

nieneie* and Syngnathua leptorhynchua, were Identified* plus one genus*

Eypaoblenniua sp.* and three familial groups. Al I 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, Eypaoblenniua sp.» Goby D* Genyonemua* Engraulia*

Typhlogobiua, Atherlnldae* Cl In Id A. and Seriphua. As Indicated by this

year»s sample* little change has occurred In this rank order.

October 1984

In the fa I I fish survey conducted on 9-10 October 1984, 37 species

were recorded; five from the beach seine* four from the gll I net* four from

otter trawls, 24 In diver transects and nine In Ichthyoplankton samples.

As expected, there was considerable overlap In species. This 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

aaturnum. Chromia punctipvnnia* Cymatogaater aggregata* Engraulia mordax»

Eermoailla azurea* Rhacochilua toxotea* Strongylura exilia* Sphyraena

argentea* Symphurua atricouda and Xeniatiue californienaia. All of these

species except Rhacochilua toxotea represent warm tolerant or preferring
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species, but may, like Cymatoga8ter and Engraulia, require colder water for

breeding.

Conversely, 17 species present In May col lections were not recorded In

October. The disappearance of Cithorichthya atigmaeua* Genyonemua lineatua

and the rockflsh {Sebaatea) probably reflect the warmer waters since they

prefer waters in the 11-12°C range. All of these species have been rela

tively rare in southern California since 1978.

Otter Trawl

The otter trawl data (Table 18) Indicated extremely low 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 Indl viduaIs were found. It seems probab Ie

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

Gil I netting produced low yields 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 species represented In

1977- 1978 were represented In 1984 gll I netting.

Beach Seine

Beach seine results for 10 October 1984 showed two fewer species, down

from seven In May to five, but the numbers were much larger due to a school

of Atherinopa affinia (top smelt) in the area (Table 20). The oxygen

levels were high (see Water Qua Iity Section, this volume) and a phytop Iank

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 species 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 vis lb 11l-

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 exaggerated by exceptionally high temperatures. In October* a total

of 14 species 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 tn May.

Ichthyoplankton

The October 1984 Ichthyoplankton data yielded nine species* with many

more Identifiable eggs 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 fa II. The greater abundance of

developmental stages In October probably represents a normal seasonal

change.

CONCLUSIONS

While the number of species 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 I as the changes from May to October*

suggest that the area has been subjected to stress from natural events, and

that the increases do not represent any real change from the carrying

capacity noted In the earlier surveys. In either case* numbers of species

for fish remain below those expected In a harbor of that size (Horn and

Allen* 1976; Soule and Ogurl* 1980).
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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. If the newly arrived species are at the

northern extension of their range* or conditions In the habitat are margin

al* numbers of Individuals wtI I remain low.

Southern California has been subjected to successively rising tempera

tures since 1978* with few Incursions of cooler water. The El Nlffo -

Southern Oscillation (ENSO) event has been widely documented (e.g.* Brea

ker and Lewis* 1984; Dayton and Tegner* 1984; Ha Ipern* 1983; McGowan, 1984)

although most of the emphasis In the literature has been on effects In the

southern hemisphere. 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 Quality, this volume).
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Figure 60. Fish Sampling Stations for Marine del Rey
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BENTHIC FAUNA

INTRODUCTION

The benthic fauna of Marina del Rey are espectal ly valuable as Indica

tors of the quality of the bottom sediments and thus of the environmental

quality of the harbor waters. Benthic Infauna and eplfauna (In and on the

benthos) are considered to be more stable Indicators than zoop Iankton, for

example, which can change with the tides, time of day and coastal water

masses. Also, many benthic species have short reproductive cycles and some

are In reproduction the year around, so that seasonal variation as wel I as

responses to environmental change may be documented.

In shal low water habitats benthic organisms may sustain significant

populations of fish that are obligate or facultative benthos feeders as

wel I as omnlvores and water column feeders (Soule and Ogurl, 1980). The

soft bottom habttat with Its organ lea Ily enriched fine sediments can prov

ide for both blomass and species diversity as long as the organic matter,

with a high biochemical oxygen demand, does not produce anoxic conditions,

and pol lutant concentrations do not reach toxic levels.

Nematode worms and ollgochaete worms sporadical ly occur In very large

numbers In certain 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 undescrlbed taxonomlcal ly, but the

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

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

The bepthlc fauna of Marina del Rey were sampled quarterly by Harbors

Environmental Projects from October 1976 through AprII 1979 (Soule and

Ogurl, 1977, 1980). It was observed at that time that there were distinct
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differences between Marina station sites, as Indicated by the benthic

organisms as wel I as by the physical water qua I Ity data. Station 1 Is

sujected to the Impacts of the drainage from Bal lona Creek as ralnfal I

runoff and as pol lutant loadings. Stations 2, 3, and 4 showed similar high

numbers of species per square meter, while Stations 5, 6, and 7 showed

reductions In numbers of species and Individuals, and, with some excep

tions, Stations 8-11 had the fewest numbers of species and Individuals.

There were general ly si Ight I y higher mean numbers of species and

somewhat lower mean numbers of Individuals In 1978-1979, as compared with

1976-1977 (mean species/mean numbers In 1976-77 = 35/12,410; 1978-79 =

38/8,513). Variations during those periods appeared to be associated with

ralnfal I as wel I as with seasonality. Station 7 had exceptional ly low num

bers In March 1977, probably associated with the large storm drain there.

Ralnfal I In 1984 was low and did not occur at times that might have impac

ted the biota sufficiently to have reduced the benthic populations.

PROCEDURES

In the present study, two benthic surveys were conducted In 1984, on

26 April and on 25 October. A Campbel I grab (modified Van Veen) was used

from the University of Southern Cal Ifornla R. V. Golden Weat to take a

0.1m4- sample of bottom surface. Muds are washed with running seawater

through a 0.5mm screen for recovery of organisms. Organisms are preserved

In the field with 10 percent formalin diluted with seawater and transferred

to ethanol In the laboratory prior to determination of blomass and Identi

fication by taxonomtsts. 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 Identified to the species

level or the highest practicable taxon In the two 1984 benthic surveys.

This compares with the total of 115,400 enumerated In the ten surveys

carried 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 designated as those which

numbered more than 1000/m , and the percent of the fauna calculated to

allow comparison with data from the earlier surveys, In which the numbers

tended to be much lower.

A modification of Gleason's Index was used to calculate species diver

sity (Margolef, 1968), although this measure may have I ittle relevance to

areas such as harbors:

d = S - 1 where S = No. of species
<log e N) N = No. of Individuals

d = diversity of sample

In calculating diversity, animals Identified at higher taxonomic lev

els were general ly counted as species because of the large numbers of

nematodes and oIIgochaetes at some stations. Furthermore, some "unidenti

fied" taxa consist of fragments of Juveniles too Immature to Identify, so

In a few instances they may actual ly represent adult species that have

otherwise been counted. Because nematodes and oI igochaetes remain unde-

scribed, the number of species is undoubtedly underestimated. However, If

the large numbers of these two groups were eliminated from calculations,

the real diversity 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 species present has decreased 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 I stations, regardless of periods

or sampling frequency, are calculated, the numbers of species wll I tend to

be Increased for the years with more sampling per tods. 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 earlier data (Soule and Ogurl, 1980)

In that the highest numbers of species were found at Stations 1 - 4, with

decreasing species In Stations 5-7 and fewer stl II In Stations 8-11.

The range In number of species 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 species 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/m2 at Station 5 In Aprl I. 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 In September, with 1,660 tndtviduals/m2. The results of al I benthic

Identifications and counts are presented In Appendix B.
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The large numbers of worms dominated the wet wetght blomass, about

equal Ing the total blomass of mo I Iuses and crustaceans together. Worms

including ol Igochaetes, nematodes, nemerteans and polychaetes) totaled

14.6g for all stations In April and 19.Og tn October 1984.

Dominant Species

The patterns of dominant species were characterized by the type of

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

example, at Station 1, nematodes dominated the fauna In September - October

of 1976 and 1977, but were insignificant in 1978. Capitella oapitata

dominated tn 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 ralnfal I, and subsequent competition after restabtl Izatlon.

The dominant species (numbers of 1000 or more/m2) In 1984 are I Isted

In descending order by total numbers/m2 for al I stations (Table 24). Using

the same numerical criterion would have eliminated a number of the "domi

nant" fauna from the 1977-1979 periods. The dominant taxa, ranked In

descending order by station In 1984 (Table 25), can be compared wtth the

dominant fauna from the 1976-1979 studies In Table 26. The actual numbers

by taxon (In alpha order) are shoen In Tab Ie 27 by station, for Apri I and

October 1984. Of particular note Is the presence of Euchone limnicola In

such large with the second highest rank tn 1984; It was not tn 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

spectes occurred In very large numbers at on I y one or two stations, par

ticularly at Station 1. All of the spectes tnvolved appear to be normal

southern California Bight species even though they might not have occurred

In large numbers In the Martna In previous surveys.
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Inspection of the data shows such large numbers In 1984 that It ts

difficult to recognize that species diversity was not compromised. Table 27

gtves the spectes dtverstty (ndtces for comparable periods In 1977 and

1984. As always In such limiting habitats as the soft bottom Marina, with

the low energy environment, diversity of higher categories Is limited.

The number of polychaete species 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 Individuals for polychaetes only per m2 Is graphed In Figure 2.

There the patterns are similar for the two periods 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 deepest of

the stations studied, but deposition over the past several years has fll led

the area somewhat, reducing It from about 9 m depth to about 7 m. Thus the

depth Is not greatly different from the entrance channel stations although

the channel entrance has been dredged recently. It does receive much

greater Impact from stormwater runoff and pol lutant loading In the Bal lona

Creek flood control channel, but can be cleansed by runoff, ocean storms

and redeposltlon of transported sediments. The degree of impact varies

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 otl and grease, relatively high In chlorinated

hydrocarbons, but lowest In most metals In 1984. It ranked as the cleanest

station In 1984 on the basis of sediment analyses performed.

In the 1977-79 surveys, every benthic cruise except those of June and

September 1978 was coincidental ly proceeded by heavy rains. This may
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account in part for the dominance seen in the 1977 data, in which Capitella

oapitata comprised 51.3% of the fauna In March; while tn September Nema-

toda comprised 54.3%, with C. oapitata providing 36%; together they com

posed more than 90 percent of the population. Capttel lids are typical ly

opportunistic species that reproduce most of the year and are tolerant to

reduced or variable salinities, high organic or pol lutant loadings and low

dissolved oxygen.

The April 1984 data showed much more evenness than the 1977 data, with

unidentified Gammarldea comprising a maximum of 24% of the fauna. Capi

tella oapitata comprtsed 7.6% as did untdenttfted Nemertea, and Platynereie

bicanaliculata comprised 6.7%. Other species with more than 1000 Indlvl-

duals/rrr were Caprella californica (3.8%), the cumacean Oxyurostylus

pacificua (3.6%), Prionoapio heterobranchia (3.4%) and Armandia hiocculata

(3.4%).

The October 1984 survey Indicated greater evenness, with the largest

component provided by Prionoapio heterobranchia (11.5$), Mediomaatua

ambiaeta (2.6%) and Nereia procera (2.5%). Twelve other taxa had numbers

numbers greater than 1000/m2, yet these provided less that 2% each of the

total population. This station had the highest diversity for October 1984.

Station 2

Station 2 ts located at the Marina del Rey entrance channel. It tends

to be a depostttonal area, receiving some pol lutants borne by particulates

In runoff and tidal flux, as evidenced by the highest levels of chemical

oxygen demand, ol I and grease and chlorinated hydrocarbons found In the

Marina. Station 2 dropped In rank for cleanliness from second to seventh

out of 12 stations sampled (see Sediment Pol lutant Burden, this volume).

In the earlier surveys, nematodes were the domtnant 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 oltgoc-

heates comprised 30.6%. Oxyurostylus pacificua was the next dominant, with

7.6%, fol lowed by prionoapio heterobranchia with 2.6% of the fauna. Three

species with numbers over 1000/m2each comprised 1.2%: the nemertean Tubu-

lanus polymorphua and polychaetes Mediomaatua ambiaeta and Prionoapio

heterobranchia.

In October 1984. nematodes comprised only 35.6% and oIigochaetes

21.5%. The bivalve Macoma carpenteri reached 13%, with Mediomaatua ambi

aeta at 5.9%, the pycnogonid Anoplodaotylua ereotua at 4.4% and the

nemertean Tubulanus polymorphua at 3.4%. Others with counts greater than

1000/m2were Prionoapio heterobranchia (2.4%), Lumbrinerie lagunae (1.3%)

and Oxyuroetylue pacificua (0.9%).

Station 3

Located on the northern (western) side of the entrance channel, Sta

tion 3 Iles 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, otI and grease, lead and chlordane.

In March 1977, there were no species with counts of more than 1000/m2,

and numbers totaled only 5070. Nematodes and oI igochaetes together com

prised 32% of the fauna, fol lowed by Mediomaatua ambiaeta (14.6%),

Lumbrinerie tetraura (13.6%) and Prionoapio heterobranchia (7.6%).

By September 1977, total numbers had Increased to 23,420 and the

splrorbtd worm Janua braailienaia comprised 41.8% of the population.

Eydroidea elegana contributed 20.9%, unidentified Gammarldea. 17.9% and
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another splrorbtd Pit solaria paeudomilitarie formed 12%.

In Apri I 1984 Mediomaatua ambiaeta dominated the fauna with 23,500

(30%) of the population and Euchone limnicola provided 14%. The nematodes

and ol Igochaetes were Insignificant at that time, while other species with

numbers greater than 1000/m2 Included Coaaura Candida (7%), Leitoecoloploe

elongatua (3.4%), Tubulanua polymorphua (3.3%), Chaetozone corona (2.6%),

Paeudopolydora paueibranehiata (2.0%), and Prionoapio heterobranchia

(1.9%).

October 1984 showed another large Increase In numbers to 122,700, with

Mediomaatua ambiaeta continuing to dominate (33%), followed by Euchone

limnicola (15.7%). Minuapio cirrifera comprised 11.4%, followed by

Coaaura Candida (5.3%), Lumbrineria lagunae (5.1%), Prionoapio

heterobranchia (4.9%)• Chaetozone corona (4.0%) and Leitoacoloploa

elongatua (3.3%). The mudf Iat crab Eemigrapaia oregonenaia provided a

surprising 2.2%, fol lowed by Scolelepia sp. A (1.9%) and Laevacardium

aubetriatum (1.2%).

Station A

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 I pol lutlon 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% Mediomaatua ambiaeta, with

20.7% Lumbrineria, spp. Although they did not have 1000/m2, Coaaura

pygodactylata and Prionoapio heterobranchiata furntshed 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. Coaaura

pygodactylata comprised 24% of the fauna with Mediomaatua ambiaeta adding
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13.8%. Lumbrineria, spp. provtded 11%, followed by Prionoapio

heterobranchia (8%), Caprellidea (7.1%), Gammaridea (6.7%), Polydora

paueibranehiata (4.8%) and Tubulanua aubterea with 3.5%.

In April 1984, counts were very high, with 40 spectes and 154,000/m2

Paeudopolydora paueibranehiata comprised 52.2% of the fauna with

Mediomaatua ambiaeta much lower at 10.6%. Euchone limnicola fol lowed with

10%, Caprella equilibra comprised 7.2%, Lumbrineria, spp. and

Leito8coloploa elongatua each provided 4.4%, Ostracoda, spp. and Corymorpha

aurata each had 1.6% and Tubulanua polymorphua, 1.2%.

Counts dropped somewhat In October 1984 but spectes Increased slightly

(43/97,500/nr). Paeudopolydora paueibranehiata dropped from 52.2% to 1.1%

and the dominant species was Euchone limnicola, with 18.6%. Other species

were more evenly dtvtded: Lumbrineria lagunae (8%), Prionoapio heterobran

chia (7.4%), Leitoaeoloploa elongatua (6.8%), Mediomaatua ambiaeta (3.7%),

Scolelepia sp. A (2.5%) and Earmothoe sp. (2%). Wtth less than 2% but with

more than 1000/nr were Chaetozone corona. Eemigrapaia, sp., Minuspio eirri-

fera. Macoma yoldiformia. Coaaura Candida, and Paeudopolydora

paueibranehiata.

Station 5

Although Station 5 Is located on the main channel It ranks as the

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

Mediomaatua ambiaeta comprtsed 51.5% of the fauna in March and 16% In

September, whereas Paeudopolydora paueibranehiata comprised 18.5% in March

and 46.4% In September. Lumbrineria,spp. composed 14.5% of the March fauna

but tt was wel I below 1000/m2 Prionoapio heterobranehiata (7.5%) and

Strebloapio benedicti (8.8%) completed the dominant spectes In September

1977.
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In March 1984, Mediomaatua ambiaeta comprised on I y 7% of the fauna,

with Paeudopolydora paueibranehiata dominating the station at 64.3% and

180,010 Individuals. Counts were the highest tn the 1984 survey at Station

5, totaling 275,700 for 33 species. Other species with high numbers were

Euchone limnicola (4.9%), Exogone, sp. A (2.5%), Caprella equilibra (0.6%)

and Prionoapio heterobranchiata 0.4%), ail with counts over 1000/m2.

April 1984 numbers were down to 78,000 wwlth species increased to 37.

Paeudopolydora paueibranehiata still dominated the fauna, but the percen

tage was down to 22.3% wht le Mediomaatus ambiaeta had increased to 28%.

Euchone limnicola Increased to 17.3%; others with high numbers included

Caprella equilibra (5.5%), Chaetozone corona (4.5%), Prionoapio

heterobranchiata (3%), and Cirriformia apirobranchia (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 major

pol lutant sources emptying Into Basin 6, and this Is reflected by Its

ranking as the third cleanest station. It Is subject to phytopIankton

blooms, with concomitant cycling between excessive dissolved oxygen levels

and low oxygen episodes.

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/m2. Leitoaeoloploa
elongatua and Lumbrineria, spp. each comprised 14.5% of the fauna, fol lowed

by Paeudopolydora paueibranehiata with 12% and Tharyx, sp. with 10.3%. In

September 1977, numbers had Increased to 25 species and 8480 Individuals.

Streblapio benedicti formed 25.9% of the population, Paeudopolydora

paueibranehiata contributed 24%, and the gastropod mo I Iuse Cylichnella

inculta wtth 13%.
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In April 1984 the fauna was greatly Increased, with 25,300 Individuals

from 20 spectes. Paeudopolydora paueibranehiata contributed 30%, whl le

Euchone limnocola comprised 17% and Mediomaatua ambiaeta 13.4%.

Leitoacoloploa elongatua and Lumbrineria lagunae had 11.1% and 5.9% res

pectively.

In October 1984, counts had risen to 23 species with 92,900 indivi

dual s/m, and Euchone limnicola had increased almost by an order of magni

tude, to form 44% of the population. Paeudopolydora paueibranehiata com

prised 17.9% of the fauna, fol lowed by Leitoacoloploa elongatua (7.3%),

Macoma yoldiformia (6%), Mediomaatua ambiaeta (5.7%), Cirriformia

8pirobrancha (4.6%), Chaetozone corona (3.2%) and Lumbrineria 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 dissolved

oxygen (4.6ppm) 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 fa I I In oxygen

according to the state of phytop Iankton blooms. On the basts of sediment

pol lutants analyzed, the station ranked as the fifth cleanest.

In March 1977, Station 7 had the fewest species and numbers in the

Marina (17/1,660/m2). However, It had improved by September 1977 when It

showed 32 species and 32,740 indlvlduals/m2. The dominant species In

March, with numbers below 300, were Minuapio cirrifera (17.5%), Mediomaatua

ambiaeta (13.2%), Streblapio benedicti (9.6%) and Lumbrineria sp. (0.6%).

The Increased numbers tn September 1977 consisted of Coaaura pygodactylata
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at 52%, fol lowed by Eydroidea elegana (26%), Streblospio benedicti (6.9%)

and Polydora ligni (5.3%).

April 1984 data show that this station was undergoing a population

explosion, with a count of 203,700/m2 for 26 species. Paeudopolydora pauci-

branebiata composed 53.8%, while Tharyx provided 20.2%. THe remainder of

the fauna with counts greater than 1000/m2 Inc Iude Mediomastus ambiaeta

(3.3%), Lumbrineria lagunae (2.3%), Leitoacoloploa elongatua (2.2%),

Polydora ligni (2%), Exogone sp. A (1.7%), Corophium acheruaieum (1.4%),

Myaidacea (1.3%), and Rhynehoapio arenieola and Seoliolepia sp. A, each

with 0.6%.

Numbers were reduced somewhat to 127,000/m2 and 31 species by October

1984. Paeudopolydora paueibranehiata stll I dominated, with 33.6% of the

fauna and Tharyx comprised 29.7%. The remainder of the species with more

than 1000/nr counts included Leitoacoloploa elongatua (4.4%), Mediomaatua

ambiaeta (3.6%), Cyliehnella ineulta (3.5%), Exogone, sp. A (1.9%), Euchone

limnicola and Polydora ligni, each with 1.5%, Lumbrineria lagunae (1.3%),

and Scololepia sp. A (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 species 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 tn 1984, but

had the htghest levels of chlordane In the Marina. Beach seining tn May

was very productive there, however.

In the March 1977 benthtc survey, Prionoapio heterobranchia comprised

13.4% of a population of 3,740 Indl vidua Is/m2 and 25 species. Exogone
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verugera contributed 11%, followed by Capitella oapitata (10.7%),

Paeudopolydora paueibranehiata (10.2%), Leitoacoloploa elongatua (7.5%),

Scolelepia acuta (7.2%), and Strebloapio 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.

Paeudopolydora paueibranehiata provtded 83% of that total, wtth minor

numbers of Capitella oapitata (4.2%) and Polydora ligni (0.7%).

Paeudopolydora paueibranehiata again dominated the fauna In April

1984, comprising 32.7% of a population of 22,000 with 18 species. Cirri-

formia apirobraneha fol lowed with 17.3% and Polydora ligni with 5%. In

October 1984, Paeudopolydora paueibranehiata continued to dominate with

24.9% with a population of 40,900 and 19 species. Other major components

were Capitella oapitata (23.7%), Polydora ligni (21%), Caprella equilibra

(19%), and Holothuroldea, sp. (4.2%). This assemblage represents a limit

ing environment with organic enrichment, and may also reflect the effects

of the record high water temperatures and relatively low dissolved oxygen

values encountered In 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 pollutants, and showed Indications of periodic low dissolved

oxygen fol lowed by high oxygen levels during phytop Iankton blooms.

In March 1977, Capitella oapitata comprised 34.3% of the 12,190 indi-

vlduals/m. with 29 species. Paeudopolydora paueibranehiata provided 24%

and Strebloapio benedicti 7.7%. In September 1977, Strebloapio benedicti

had Increased to 35% of 8,220 Indiv lduals/m2 and 24 species, with

Paeudopolydora paueibranehiata composing 30.3% and Polydora ligni 12.4%

130



The same type of dominance was found In March 1984, when Paeudopolydora

paueibranehiata comprised 64.6% of 26,300 individuals with 17 species, and

Euchone limnicola wtth 14.8% provided the only other major numbers. By

October 1984, Euchone limnicola had Increased Its dominance to 54.5% of

24,200 tndtvtduals/m 2with 21 species. Paeudopolydora paueibranehiata and

Polydora ligni contributed 6.6% and 4.5% respectively. All other species

had counts below 1000/m2.

Station 1Q

Located at the closed end of Basin E, Station 10 receives runoff

through a drainage gate from the Bird Sanctuary area. It has the second

highest sediment pollutant burden. The Impacts of storm water runoff and

local drainage presumably limits the dlverstty and numbers.

In March 1977, 44.8% of the 5,690 Individuals were Strebloapio

benedicti. while 16% were Capitella oapitata, 14.8% were 01 Igochaeta and

5.2% were Sehiatomeringoa longieornia. There were 25 species with few

numbers. By September the number of species had decreased to 11, and

Individuals to 2,540. This probably reflects the late summer high tempera

tures. Paeudopolydora paueibranehiata comprised 53% and Polydora ligni

30%.

Conditions appeared to be better In April 1984, with Increases In

numbers of species (27) and about a 20-fold increase In Individuals

(107,600). Paeudopolydora paueibranehiata provided 51.8% of the fauna,

fol lowed by Euchone limnicola (10.2%), Polydora ligni (8%), Strebloapio

benedicti (4.8%) Capitella oapitata (2.5%), Cyliehnella ineulta (2.2%),

Scolelepia, sp. A (1.5%), Tellina modeata (1.3%), and Mediomaatua ambiaeta

and Chaetozone corona each with 1.1%.

Numbers of species regressed tn October 1984 to 21, while Individuals
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decreased to 68,700, still remarkably high. Cirriformia apirobrancha com

prised 32.6% of the fauna, followed by Capitella oapitata (25%),

Paeudopolydora paueibranehiata (22%), Polydora ligni (3.4%), Scolelepia sp.

A (3.1%), Euchone limnicola (2.3%), and Rhynehoapio arenieola (1.6%).

Station 11

Station 11, at the Inner end of the main channel, ranked highest tn

sediment pol lutants. However It no longer ranked last In species diversity

or dtssolved 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 species but only 3,630 Indl vidua Is/m?.

Streblioapio benedicti provided 35% of the population, fol lowed by Medio

maatua ambiaeta (20%), Paeudopolydora paueibranehiata (9.4%), and Lumbri

neria, spp. (5.8%).

By September 1977 there had been a large increase In numbers of Indi

viduals, rising to 20,060 for 28 specles/m2. Paeudopolydora paueibran

ehiata provided 40.4% of the fauna and Strebloapio benedicti composed

24.2%. Other species with counts greater than 1000/m2 were Cyliehnella

ineulta (8.2%) and Co888ura pygodactylata (5.4%). Mediomaatua ambiaeta (4%)

and Polydora ligni (2.7%) fel I below the 1000/m2 level.

In April 1984, Paeudopolydora paueibranehiata dominated the population

with 55% and Ciona inteatinalia with 25% appeared among the dominant organ-

Isms. Euehone limnicola provided 19.3% and Leitoacoloploa elongatua added

3.3%. In a period of such high counts, the numbers were relatively low

with 22 spectes and 33,100 Individuals; only Stations 8 and 9 had lower

counts.

Euchone limnicola dominated the October 1984 col lections, with 39.6%

while Cirriformia apirobrancha and Strebloapio benedicti each contributed
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15%. Others Included Paeudopolydora paueibranehiata (8%) and Cyliehnella

ineulta (4.6%). Counts were again relatively low, with 20 species and

34,320/m2. The mean for aII stations was 34 species and 79,498 Ind I-

viduals/m 2.

Stations 12 and 13 cannot be sampled for benthic fauna with the

standard equipment. Station 12 Is reached only for water sampling from the

footbridge over Bal lona Creek, and Station 13 is In the Bird Sanctuary,

reached only by road.

CONCLUSIONS

One of the chief characteristics of the benthic fauna has been the

large blooms of one or two spectes fol lowed In most cases by rapid dec IIne.

Although seasonality could explain some of this activity, In some cases no

seasonal Ity could be detected definitive Iy. Rainfall patterns In past

surveys may have also Influenced the eyeIIc nature of the popu IatIons.

The stimulus to such vastly Increased numbers In 1984 might stem from

additions to the organic loading from domestic wastes via the storm drains,

boats or Bal lona Creek, or to the higher temperatures throughout the Marina

which may have been sufficient stimulus to reproduction tn the presence of

already adequate nutrients and a decrease tn predators.

Since the Martna Is qutte shal low, It Is Impacted more than deeper

waters might be by ocean storms, ralnfal I runoff, and extremes In tempera

ture. Southern Cal Ifornla has been In a warming cycle since 1978 which

culminated tn the El Nlfto - Southern Oscillation (ENSO) event In 1982 -

1983. This has been well documented In the literature (e.g., McGowan,

1984). The Marina showed unusual ly high temperatures In September 1984,

when mean temperatures, averaged through the water column, exceeded 23° C

at al I 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°C. The peak temperature

In the earl ler studies was 23vTC In the summer of 1976.

The effects of high temperature apparently Included reductions In

fish populations (see Fish Fauna, this volume), which In turn may have been

responsible for the vast Increases In benthic numbers due to the loss of

predators. VII lela (1984) discussed caging studies In which exclusion of

predators resulted In a two - to three-fold Increase In density of macro-

Invertebrates (Peterson,1979). Furthermore, there was IIttle evidence

that competitive exclusion occurred when predators were removed from soft

bottom habitats. Competitive advantages of one species over another may be

slight. Smal I scale disruptions of soft bottom habitats are more the norm

than the exception, especial ly 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 limiting 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 fish Is probably not attributable to a decl Ine In environmental qual Ity.
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Table 23. Comparison of Numbers of Benthic Species/Indlvidua Is In Similar
Seasons of 1977 and 1984

Station

17 Mar

1977

16 Sept
1977

26 Apr
1984

25 Oct

1984

1 47/16,640 31/29,210 39/41,650 60/68,000

2 49/68,630 41/75,060 61/198,700 48/120,260

3 45/5,070 25/23,920 39/78,100 52/122,700

4 46/11,750 69/28,700 40/154,400 43/97,500

5 27/5,180 31/15,740 33/275,700 37/78,000

6 22/4,760 28/8,480 20/25,300 23/92,900

7 17/1,660 32/32,740 26/203,700 31/127,000

8 25/3,740 9/5,390 18/22,000 19/40,900

9 29/12,190 24/8,220 17/26,300 21/24,200

10 25/5,690 11/2,540 27/107,600 21/68,700

11 25/3,630 28/20,060 22/33,100 20/34,320

Mean (x) = 32/12,631 29/22,733 31/106,050 34/79,498

Mean for a11 seasons by year

1977 (4 Periods) 1978 (4)

33/13,116 38/8,201
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Table 24. Dominant Species tn Marina del Rey In 1984.

Paeudopolydora paueibranehiata 585,710

Euchone limnicola 225,490

Mediomaatua ambiaeta 160,300

Nematoda* 151,200

011gochaeta* 87,000

Tharyx. sp. 78,800

Leitoacoloploa elongatua 58*300
( = Eaploacoloploa)

Prionoapio heterobranchia 44,800

Cirriformia apirobrancha 37,600

Lumbrineria lagunae 34,000

Capitella oapitata 32,900

Polydora ligni 29,100

Caprella equilibra 25,200

Chaetozone corona 18,100

Minuapio cirrifera 17,200
( = prionoapio cirrifera)

Tubulanua polymorphs 16,200
( = Prionoapio polymorpha)

Macoma carpenteri 15,700

Exogone. sp. A 13,900

Coaaura Candida 13,300

Scolelepia. sp. A 12,100

Strebloapio benedicti 10,400

Gammarldea* 10,100

Cylichnella inculta 8,400
( = Aeteocina inculta)

Ciona intestinalis 8,300

*may Include more than one species
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Table 25. Spatial Distribution of Dominant Species In 1984

Species Station 1 2 3 4 5 6 7 8 9 10 11

Paeudopolydora paueibranehiata X X X X X X X X X X

Buehone limnicola X X X X X X X X

Mediomaatua ambiaeta X X X X X X X X

Nematode* X

01Igochaeta* X X

Tharyx* sp. X

Leitoaooloploe elongatua
(-Boploaeoloploa)

Prionoapio heterobronehia

Cirriformia epiTobraneha

Lumbrineria lagunae

Capitella oapitata

Polydora ligni

Caprella equilibra

Chaetonone eorona

Minuepio eirrifera

Tubulanua polymorphua

Hoeoma earpenteri

Bxogone sp. A

Coaaura eandida

Seololepie sp. 4

Strebloapio benedicti

Gammarldea*

Cyiehnella inculta
(aAeteooina)

Ciena inteetinalia

Oxyuroatylua pacificua

Anoplodaotylua ereotua

Bemigrapaia oregonenaia

Bereie procera

Gonadia littorea

Nemertea*

X X X X X

XXX

X X X X XX

X X

X X

X X

X X X X

X XX

X X X X

X X

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

8 9
MDR Stations

12 3 4 5 6 7

X

X

X

X

X

X

X

X

X

X

X

X

Capitella oapitata X

Diastylcpsis tenuis X

Tellina modeata X

Mediomaatua califomienaia X

Nematoda X

Chaetozone setosa X

Peloscolex gabriellae X

Qxyuroatylua pacificua X

Armandia bioeulata X

Schiatomevingoa longicornia

Eotomastus tenuis

Prionoapio heterobranchia

Macoma nasuta

Oligochaeta

Paeudopolydora paueibranehiata

Gammcond

Caprellid

Protodorvillea gracilis

Lumbrineria

Coaaura pygodactylata

Strebloapio benedicti

Chaetozone corona

Acteocina inculta

Baplo8coloplos elongatua

Tharyx

Scolelepia acuta

Exogone lourei (spp)

Polydora ligni

* (from Soule and Ogurl, 1980)

X

X

X

X

X

X

X X X X
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Table 27. Dominant Species (with Numbers Greater than 1000/m2) by Station In Marina del Rey, 1984
(upper number Is April total| lower number Is October total)

Station 12 3 4 3 o ' °

Species

Anoptodaotutua oroettu 0
r 5.300 .

Armandia bioeeulata 1.400
1.200

Capitate oapitata 3.200 ^ j.?l2SS

Caprolla oallfornica 1.600
0

10 11

Cftoetosoite oorona 2.100 1.500 0 0 1»100
5.000 1.900 3.500 3.000

9*300Ciena int—tinalU Q

OrHfomia opirobrmcha ^ ^ '-J00 22.!oO ,J00

Corophim aekonuiem 3.000
0

CtwgmorpHa aurata 2.500

Cyliohflla ineulta » 0 lp600
• itatcoeina ftarpa •»••«»

Coaaura eandida

Suehona limioota

Sxogona, sp* 4

Gammarldea 10,100
0

Goniada Uttoraa 0
3.200

5.600
6,500

0-

1.200

10,900
19.300

15.600
18.200

33.700
13.500

6.900
1.100

4.300
40.900

17.500
1.890

3.500
2.400

3.900
13.200

11.000
1.600

6.400
13.600

Bmigrapaia or0gon4n.it 0 0
2.800 1.800

Holothuroldea

Laavaeardium avbatriatum 0
1.500

Laitoaeoloptoa atongatua
(» Baploaeotoploa)

2.700
4.100

6.800
6.600

13,
3,

.400

.800

2.800
6.800

4.600

5.600

Lmbrinaria laguxaa 0

1.200

2.400
1.600

0

6.300

6.800
7.800

1.500
1.100

4.700
1.700

Hacom oarpaH&ari 0

15.700

Haeoma yoldiformia 0

1.200

0

5.600

Madiomoatua anbiaata 0

4.400
2.400
7.100

23.500
40.600

16.400
3.600

19.300
' 22.000

3.400
5.300

6.700
4.600
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Table 27, cont'd.

Station I 2 3 4

Species

Mnuapio eirrifare 0

1.700
0

14.000

0

1.S00

Mysldacea.

Nematode 108.500

10

2.700
0

42.700

3.200
0

Baraia lateaoena 0
1.800

Baraia prooara 0
».200

01Igochaets 0 60.700
1.200 25.900

Ostracoda 2,500
0

Oxyuroatylua poeifieua 1,520 5.000
0 1.100

Paraprionoapio pitoutta 0
2.300

Platynereia bieonotiaulata 2.800
0

Polycladlda 0
1.300

Polydora ligni 4.000 1.100 0 8.700
1,900 8.600 1.100 3.700

Prionoapio hatarobranehia 1,400 2.800 1.500 0 1,100
19.400 2.900 6.100 7.200 2.400

Paeudopolydora paueibranehiata 1.700 80.U00 180.010 7.600 109.600 7.200 17.000 S5.800 18.300
1.100 17.400 16,600 42.700 10.200 1.600 15.700 2.800

Pyenogonlda 0
1.300

Rhynehoapio arenieola 1.200 0
0 1.100

Seolelepia, sp. A 0 0 0 1.300 1.700
2.300 2.500 1.100 1.100 2.100

Strebloapio banadieti 5.200 0
0 5.200

Tooolua aubtaraa 0
1.900

Tallina oarpenteri 0
2.300

Tallina modeata l.uoo
0

Thary*, sp. 11.100
37.700

Tubulanua polymorphua 0 2.400 3.600 1.800
3.200 4.200 1.000 0
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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

11 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
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CRUISE: MDR 84 VesseI : i3ay Watch Datei: 15 May 1984

WEATHER: Mos tl y clear

Station Depth Time Temp. Sa I. 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

0936 19.3 31.5 6.1 8.0 65 3.5 15
19.2 31.4 5.3 8.0 65

19.0 31.7 4.8 8.0 68 3.3

18.9 31.7 4.1 8.0 69

18.8 31.8 5.3 8.0 73 3.5

18.7 31.8 4.8 8.0 74 3.2

19.9 31.7 7.0 7.9 64 2.2

19.9 31.6 7.0 7.9 66

19.7 31.7 7.0 7.9 65 2.5

19.6 31.7 6.8 7.9 65

19.5 31.8 6.8 7.9 62 2.1

0 1008 19.9 31.7 7.0 7.9 64 2.2 15
1

2

3

4

Al



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

6 0 1118 20.2 31.5 6.1 7.9 71 2.5 14
1

2 19.8 31.7 5.0 7.9 69 3.2
3

4 19.6 31.7 5.0 7.9 66 3.2

0 0952 20.0 31.5 5.1 7.9 65 1.8 16

1

2 19.9 31.7 4.7 7.9 65 6.4

3

4 19.9 31.7 4.4 7.9 28 3.1

0 1057 20.5 31.6 6.2 7.8 68 4.9 14
1

2 20.4 31.6 6.1 7.8 66 4.0

3

4 19.8 31.9 5.2 7.8 61 4.6

20.2 31.5 6.1 7.9 71

20.0 31.7 5.7 7.9 71

19.8 31.7 5.0 7.9 69

19.7 31.8 5.1 7.9 70

19.6 31.7 5.0 7*9 66

20.0 31.5 5.1 7.9 65

20.0 31.6 4.5 7.9 65

19.9 31.7 4.7 7.9 65

19.9 31.7 4.1 7.9 65

19.9 31.7 4.4 7.9 28

20.5 31.6 6.2 7.8 68

20.4 31.6 6.1 7.8 67

20.4 31.6 6.1 7.8 66

20.0 31.8 6.0 7.8 67

19.8 31.9 5.2 7.8 61

20.4 31.1 6.7 7.8 62

20.3 31.5 6.8 7.8 64

20.2 31.6 6.8 7.9 61

20.0 31.7 7.0 7.9 58

19.9 31.7 7.0 7.9 55

20.4 31.1 5.3 7,7 76

20.2 31.3 5.5 7.7 75

20.0 31.5 5.4 7.7 71

20.0 31.6 5.2 7.7 68

20.0 31.6 3.6 7.6 60

20.5 31.4 6.3 7.8 57

20.2 31.6 6.4 7.9 58

20.0 31.7 6.5 7.9 54

20.0 31.7 6.4 7.9 54

19.9 31.7 6.4 7.9 54

0 1017 20.4 31.1 6.7 7.8 62 5.0 14

1

2 20.2 31.6 6.8 7.9 61 7.0

3

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

2 20.0 31.5 5.4 7.7 71 6.7

3

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

2 20.0 31.7 6.5 7.9 54 9.6

3

4 19.9 31.7 6.4 7.9 54 3.7
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CRUISE: MDR 84 Vessel: Bay Watch
WEATHER: Sunny* warm

Date: 14 June 1984

Station Depth Time Temp. Sal. DO pH
m C o/oo mg/L

%T NH3 FU BOD

ug-at/L mg/L

0842

0854

0907

1104

1038

20.1 31.5 11.3 81 1.7

20.2 31.5 10.9 82

20.2 31.7 10.8 85 5.2

20.2 31.7 10.0 85

20.2 31 .8 9.9 40 2.5

20.1 31 .5 9.4 7.7 73 3.4

20.1 31.5 9.4 7.2 80

20.2 31 .7 9.5 7.4 84 9.1

20.1 31.8 9.5 7.5 85

20.1 31 .8 9.4 7.5 86 2.1

20.1 31 .8 9.4 — 87

20.1 31 .8 9.3 ~ ~ 30

20.6 31 .1 8.8 7.5 74 1.8

20.7 31.1 8.8 7.5 74

20.7 31 .3 8.7 7.5 75 1 .9

20.6 31 .6 8.7 7.5 76

20.4 31 .7 8.6 7.5 76 2.2

20.3 31 .8 8.6 7.5 74

20.2 31 .7 8.6 7.5 71

21 .0 32.1 8.5 7.6 56 3.5

21.3 31 .2 8.5 7.5 72

20.8 31 .6 8.2 7.5 73 4.6

20.7 31.8 8.2 7.5 73

20.4 31 .8 8.7 7.5 75 7.1

20.4 31 .8 8.5 7.5 74

20.4 31 .8 8.4 7.5 73

21 .2 31 .2 8.6 7.7 74 3.4

21.4 31 .2 8.4 7.6 70-

21.4 31 .5 7.9 7.5 69 5.3

21 .4 31 .7 7.8 7.5 70

21 .0 31.9 7.6 7.5 66 8.8

20.8 31 .8 7.3 7.5 61

A3

11

12

14

16

2.7

1 .8

1 .7

1 .8

2.1

1 .4

2.9

2.3

2.3

1.9

2.3

2.0

2.7

2.4

1 .4



CRUISE: MDR 84 Vessel: Bay Watch
WEATHER: Sunny* warm

Date: 14 June 1984

Station Depth Time Temp. Sal. DO pH
m C o/oo mg/L

%T NH3 FU BOD

ug-at/L mg/L

10

11

13

0932

1048

0945

1025

1002

1013

21.4 30.9 7.8 7.5 76 5.0

21.6 31.1 7.6 7.4 75

21.6 31.4 7.3 7.4 77 3.5

21.6 31.5 7.6 7.4 77

21.3 31.8 6.3 7.4 61 5.8

21.8 31.6 8.1 7.5 75 12.6

21.9 31.5 8.0 7.5 72

21.9 31.6 8.0 7.5 72 12.8

21 .9 31.7 7.8 7.5 72

21.8 31.8 6.0 7.4 30 13.6

21.9 31.3 7.3 7.4 72 5.0

22.5 31.6 7.3 7.4 71

22.4 31.7 7.4 7.2 72 3.8

22.2 31.7 7.5 7.5 71

22.1 31.7 7.2 7.4 61 3.6

22.1 31.3 7.4 7.4 69 5.1

22.2 31.2 7.3 7.4 70

22.2 31.4 7.3 7.4 62 7.1

22.1 31.5 6.9 7.4 61

22.0 31.7 7.0 7.4 57 6.4

21.9 29.7 6.8 7.0 60 24.3

22.5 30.3 6.7 7.4 65

22.4 31.3 6.1 7.3 62 10.4

22.2 31.5 6.1 7.4 61

22.1 31.7 5.3 7.4 60 12.8

22.1 31.2 6.3 7.5 74 10.5

22.0 31.3 6.3 7.4 75

22.0 31.5 6.6 7.5 64 7.4

22.0 31.5 7.0 7.4 62

22.0 31.6 5.0 7.4 59 10.1

1145 22.5 30.7 7.5 7.3 29.5

A4

12

16

16

14

16

14

1 .6

1.6

2.2

2.3

2.7

3.2

2.5

2.3

3.1

1.8

2.2

1 .7

3.4

2.8

3.3

1.5

3.1

2.3

3.4
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CRUISE: MDR 84 Vessel: Bay Watch
WEATHER: Sunny* Calm

Date: 12 July 1984

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

m C o/oo 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 Watclh Date: 12 vluly 1984
WEATHER: Sunny* warm

Station Depth Time Temp. Sal. DO pH %T 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 71 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 71 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 71 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 22.6 30.8 8.1 8.2 76 4.2
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CRUISE: MDR 84 Vesse\\: Ba y Watc:h Date: 13 S€iptember 1984

WEATHER: Overcast

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

m C o/oo mg/L u g-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

A7
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CRUISE: MDR 84 Vesse)\ Bay Watch D ate: 13 September 1984
WEATHER; Overcast

Station Depth Time Temp. Sal. DO pH %J 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

11 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
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CRUISE: MDR 84 Vessel : Bay Watch Date: 10 October 1984

WEATHER: Overcast

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

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

1 0 0902 20.6 31.6 8.8 8.3 11 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

A9



CRUISE: MDR 84 Vessel : Bay Watch Date : 10 Octob<er 1984

WEATHER: Sunny* warm

Station Depth Time Temp. Sal. DO pH %J 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

11 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 1137 22.6 31.8 6.2 8.1 86 8.8 16
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CRUISE: MDR84 Vessel: Bay Watch Date: November 15 1984
WEATHER: Overcast

Station Depth
m

Time Temp.
C

Sal.

o/oo

DO

mg/L
pH %T NH3

ug-at/L
FU

1 0 0918 16.7 31.5 9.4 8.2 83 10.2 5

1 16.8 32.9 9.8 8.2 83

2 16.8 33.3 8.5 8.3 85 6.3
3 16.8 33.3 8.4 8.3 85
4 16.8 33.3 8.8 8.4 84 7.4

5 16.8 33.3 8.8 8.3 84

6 16.8 33.3 9.1 8.3 82

2 0 0928 16.5 31.9 7.1 8.2 82 8.6 5

1 16.8 32.6 6.9 8.2 86

2 16.9 32.8 6.8 8.2 86 8.1
3 16.8 33.0 7.5 8.3 86

4 16.8 33.4 7.6 8.3 87 5.8

5 16.8 33.3 7.6 8.3 86

3 0 0936 17.0 32.7 6.8 8.2 85 6.1 5
1 17.1 32.6 6.6 8.2 85

2 17.1 32.5 6.5 8.2 84 9.3
3 17.1 32.6 6.5 8.2 85
4 17.1 32.5 6.4 8.2 84 7.2

5 16.9 32.6 6.6 8.2 84

4 0 0945 17.1 32.8 9.4 8.2 83 7.9 5

1 17.0 32.8 8.5 8.2 81

2 16.9 33.0 9.6 8.2 81 12.3
3 16.9 33.1 9.6 8.3 81

4 . 17.0 33.1 9.6 8.3 81 8.3
5 16.9 33.2 9.1 8.3 83

5 0 9520 17.4 32.4 6.1 8.2 88 9.3 5
1 17.5 32.3 5.9 8.2 86

2 17.5 32.1 5.9 8.2 87 13.2
3 17.4 32.2 5.9 8.2 85

4 17.3 32.5 6.1 8.2 84 9.9
5 17.3 32.6 6.4 8.2 82

6 0 1001 17.4 32..5 9.3 8.2 90 10.4 5
1 17.4 32.4 9.3 8.2 90

2 17.4 32.4 9.8 8.2 89 8.3
3 17.4 32.4 9.9 8.2 88
4 17.6 32.4 10.8 8.2 88 11.2

5 17.6 32.5 10.5 8.2 83

All



CRUISE: MDR84 Vessel: Bay Watch
WEATHER: Overcast

Date: November 15 1984

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

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

7 0 1057 17.7 32.0 5.6 8.2 83 8.4 5 2.1
1 17.8 32.0 5.5 8.2 87

2 17.7 32.0 5.6 8.2 85 6.5 2.8

3 17.6 32.0 5.7 8.2 83

4 17.6 32.2 6.0 8.2 82 10.0 2.2

8 0 1016 17.5 32.1 6.2 8.2 82 29.2 5 1.4

1 17.5 32.1 5.9 8.2 88

2 17.5 32.0 5.9 8.2 87 10.5 2.4

3 17.2 31.9 5.9 8.2 88

4 17.1 32.0 6.0 8.2 90 10.0 2.0

9 0 1045 17.9 31.9 5.6 8.1 83 10.6 14 2.3
1 17.9 31.9 5.5 8.1 81

2 17.9 31.9 5.5 8.2 80 10.1 3.7

3 17.8 32.0 5.6 8.2 81
4 17.8 32.1 5.5 8.2 28 9.4 2.2

10 0 1028 17.7 31.7 6.4 8.1 84 11.2 5 3.3
1 17.7 31.7 6.1 8.1 91

2 18.2 32.1 5.8 8.1 87 13.6 2.2

3 18.3 32.2 5.4 8.1 84

4 18.3 32.2 5.4 8.1 84 11.8 1 .9

11 0 1037 17.7 31.9 7.1 8.1 83 10.6 5 2.2
1 17.7 31.9 6.6 8.1 88

2 17.6 32.0 6.3 8.2 87 10.4 2.7

3 17.6 32.1 6.2 8.2 82

4 17.7 32.3 5.9 8.2 38 14.9 2.3

12 0 1207 16.6 * 4.6 8.2 87 12.4 5 2.9
1 16.8 * 4.1 8.3 88

2 16.8 * 4.3 8.3 92 6.1 2.7

3 16.8 * 4.6 8.3 92

4 6.0 3.3

13 0 1138 17.4 * 3.6 8.1 87 13.4 14 3.0

probe malfunction
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CRUISE: MDR84

VESSEL & PERSONNEL:

Soule* D.* P.I.

Ogurl* M.
Williams* S.

Chaney* H.
Bosttck* B.

Bester* R.

SAMPLING STATIONS:

Station

Left Dock 0905

1

9

10

11

Date: 4 April 1984 Type: Benthic/Sediment

R. V. fiojjteatfssjt
Mueller* R.* Skipper
Mailonee* W.

Time Fauna I Observations

0910 Clear* windy

1010

1030 •«

1055

1245

1041

1220

1220 BecomI

windy*
gulIs.

ng very

many

1110

1147

1126 Ducks

around

swimming

Bl

Comments

Three grabs* sulfide
mud* hard pack silt.
Terrestrial plants*
leaves. Four Jars of
sediment collected.

Black mud* no plant
life.

Lots of plant life.
Ghost shrimp and crab.

Brownish stIt.

Black mud* si It & clay.

Black mud.

Lot of black mud* soft
and siIty.

Beach area* detergent
In water. Fish bone

collected.

Mud black and clay.

Black mud.

Clay* black silt.
Sulfide odor.



CRUISE: MDR84 Date: 25 October 1984 Type: Benthlc/Sedlment

VESSEL & PERSONNEL:

Soule* D.* P.I..
Williams. S

Webber* R.

Bester* R.

Nakamura* B

SAMPLING STATIONS:

Station Time

Left dock 0900

R.V. Golden West

Mueller* R.* Skipper
Mailonee* B.

Samp 11ng Started

1 0935

2 0947

3 1002

Fauna I Observations

4 1032

5 1110

6 1253

7 1050

8 1225

9 1130 Group of ducks
floating.

10 1202 Wind coming up

B2

Comments

CampbelI Grab used
to obtain benthic

samp Ies• Samp Ies
taken for sediment

pollutants.

Mud 01ly* very black
and siIty.

Black with tarry
lumps.

Lot of IIttle shrimp*
larger grab than
previous stations*
still black, siIty
with mud balIs. Ful I

of shelIs.

Slightly greasy* siIty

Greasy mud* fulI of
worms.

Not many creatures.

Black & siity.

Same substance* few

creatures.

Gasoline smelI. Large
pregnant crab. Two
tiny fish* many shells

SmalI worms* shelIs.

Very fine si It.



CRUISE: MDR 84 cont'd Date: 25 October 1984 - Benthlc/Sedlment

Station Time Fauna I Observations Comments

11 1145 Very greasy.

13 Bird Sanctuary Brian and Bob will go
over and get samples.

B3



BENTHIC DATA STATION MDR 1

DATE

ANNELIDA

OLIGOCHAETA

Oltgochaeta* unld.
Tubtflcidae

Peloaeolex gabriellae
POLYCHAETA

Ampharetldae
Ampharete labrope
Amphicteie aeaphobrandhiata
Melinna oculata

ArabelIIdae

Arabellldae* unld. Juv.
Vrilonereia faleata
Arabella sp.

Capitellldae
Capitella oapitata
Mediomaatua ocutua
Mediomaatua ambiaeta

(= M. califomienaia»
= Copitita ambiaeta)

Notomaatue magnua
Notomaatua tenuis

ChaetopterIdae
Spiochaetopterua coatarum

ChrysopetalIdae
Chryaopetalum ooeidentale
Paleanotua bellia

ClrratulIdae

CIrratulidae* unld.
Caulleriella alata
Caulleriella
Caulleriella
Caulleriella
Chaetozone
Chaetozone

bioculata
hamata

sp.* Juv.
corona

aetoaa

Chaetozone sp.
Cirratulua eirratua
Cirriformia luxurioea
Cirriformia apirobrancha
Cirriformia sp.* Juv.
Tharyx nr. teeeelata
Tharyx spp.

Cossuridae

Coaaura Candida
Coaaura pygodactylata

CtenodrilIdae

Ctenodrilue eerratua
B4
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POLYCHAETA, cont'd. Station MDR 1 26 Apr 25 Oct
Dorv111eIdae

DorviIleidae* unld.

Ophryotroeha puerilia
Protodorvillea gracilia
Sehiatomeringoa longieomia 70 20

Eunlcldae

Morphyaa diajuncta
Marphyaa belli oeulata

Flabel IIgerldae
FlabelIigeridae* unld.
Pheruaa eapulata 40
Pheruaa sp.* Juv.

Glycerldae
Glyeera americana 40 10
Glyeera oapitata
Glyeera eonvoluta
Gyleera rouxii
Glyeera sp.* Juv.

Gontadldae

Gonladidae* unld. Juv.
Glyeinde armigera
Goniada brunnea
Goniada littorea 320
Goniada sp.* Juv.

HesionIdae

HesionIdae* unld.
Gyptia brunnea
Mioropodarke dubia 80
Ophiodromua pugettenaia
Podarkeopaia glabra

(= Gyptia brevipalpa) 10
LumbrInertdae

Lumbrtnerldae* unld.

Lumbrineria ? eraaaidentata
Lumbrineria ereeta
Lumbrineria lagunae
Lumbrineria limieola
Lumbrineria ? tetraura
Lumbrineria spp.

MageIon Idae
Magelona paoifica
Magelona pitelkai
Magelona aacculata

Ma Idan Idae

Ma Idan Idae* unld.

Aeychie dieparidentata
Aaychie sp.
Axiothella sp.
Praxillella affinia paoifica
Praxillella sp.

Nephtyldae
Nephtyldae* unld. Juv.
Nephtye caeeoidea

B5
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POLYCHAETA, Nephtyldae cont'd.
Nephtya ealifornienaia
Nephtya cornuta franciecana
Nephtya ferruginea

NereidIdae (= Nereidae)
NereidIdae, unld. Juv.
Neanthea acuminata

(= Neanthea arenaoeodentata)
Nereia lateaeena

Nereia procera
Nereia sp.* Juv.
? Perinereia monterea
Platynereia bicanalieulata

Onuphldae
Onuphldae* unld. Juv.
Diopatra ornata
Diopatra aplendidiaaima
Diopatra sp.* Juv.
Onuphie elegana

(= Nothria elegana)
Onuphie irideaeena

(= Nothria irideaeena)
Opheliidae

Armandia bioeulata
Polyophthalmue pietua

Orb In!Idae

Leitoacoloploa elongatua
(= Haploacoloploa elongatua)

Naineria dentritica
Scoloploe aemecepa

OwenIIdae

Owenia collaria
Paraonldae

Aemira catherinae
(= Aaeeta catherinae)

Aemira horikoehii
(= Aeeata horikoehii)

Levineenia oeulata
(= Tauberia oeulata;
= Paraonia graeillia oeulata)

Arieidea waaai
Paraonella platybranchia

(= Paraonidee platybranchia)
PectlnarlIdae

Pecttnarta cali/oroienaia
(= P. c. nevportendia)

Phyllodocldae
Phyllodocldae* unld.
Eteone californiea
Eteone dilatae
Eteone sp.
Eulalia ? myriacyelum
Eulalia quadrioculata

(= Eulalia aviculieeta)

Station MDR 1
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 1 26 Apr 25 Oct
Eulalia sp.* Juv.
Eumida bifoliata
Eumida eanquinea 10 10
? Genetyllia eaatanea
Eeaionura eoineaui difficilie
Phyllodooe hartmanae 10
Phyllodooe (Anaitidea) papilloaa
Phyllodooe sp.
Phyllodooe (Anaitidea) sp.* Juv.
Pterocirrua sp. 20

PII argildae
Aneiatroayllia hamata
Pilargia berkeleyi
Sigambra tentaeulata

PoecllochaetiIdae

Poeeiloehaetua gohnsoni
Poeciloehaetua sp.

Polynoldae
Polynoldae* unld.
Ualoaydna gohnaoni
Haloaydna sp.
Earmothoe ? craaeieirrata
Earmothoe hirauta
Earmothoe imbriaata
Earmothoe aeriptoria
Earmothoe sp.
Lepidonotue ? aquamatua
Tenonia priope

(= Earmothoe priope)
SabelI artIdae

Sabellaria cementarium
SabelIIdae

SabelIidae* unld.

Chone ecaudata
Chone mollis 10
Chone sp.
Demonax mediua

Euchone ineolor
Euchone limnicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

SerpulIdae
Serpulldae* unld.
Eydroidea elegana

(= Eydroidea paoifica)
Eydroidea gracilis

(= Eupomatue gracilia)
SIgal Ion Idae

Pholoe glabra
Sthenelaie verruculoaa
Sthenelanella uniformie

SpIonIdae

B7



POLYCHAETA, Spionldae cont'd.
Splontdae, unld.
Apoprionoapio pygmaea

(= Prionoapio pygmaeua)
Boecordia sp.
Boccardia baailaria
Boccardiella hamata

(= Boccardia hamata)
Caraziella ealafia

(= "Paeudopolydora sp.**)
Laoniee cirrata
Microepio pigmentata
Microapio mooulata

(= Spio maeulata;
= Nerinidee maeulata)

Minuapio cirrifera
(= Prionoapio cirrifera)

Paraprionoapio pinnata
Polydora bioceipitalia
Polydora caulleryi

(= P. braehycephala)
Polydora ligni
Polydora eocialia
Polydora sp.
Prionoapio heterobranchia

(= P. ft. newportenaia)
Prionoapio sp. 4

(= Prionoapio "ateenatrupi";
s P. nr. malmgreni)

Prionoapio sp.
Paeudopolydora paueibranehiata
Rynahoapio arenieola
Rhynehoapio sp.
Scolelepia acuta

(= Nerinidee acuta)
Scolelepia sp. 4
£p-£o ? filieornia
Spiophanea berkeleyorum
Spiophanea bombyx
Spiophanea miaaionenaia
Strebloapio benedicti

Sptrorbldae
Janua braeilienaia
Pileolaria paeudomilitaria

Syllldae
SylIIdae, unld.
Autolytua sp.
Bz*ania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
Odontosyllis phosphorea

Station MDR 1

B8

26 Apr 25 Oct
30

10

20

20 170

230

140 1,940

60

30

40

90

20

(3\

/^

A}

f7S



POLYCHAETA, Syllldae cont'd. Station MDR 1 26 Apr 25 Oct
Sphaeroayllia ealifomienaia
Sphaeroayllia sp.
? Syllia sp.
Typoayllia ? hyalina
Typoeyllie sp.

Terebellldae

TerebelIIdae, unld.

Amaeana oeeidentalia

Piata faaciata
Pieta ? disjuncta
Piata sp., Juv.
Strebloaoma crassibranchia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Calanotda, unld.

CYCLOPOIDEA

Cyclopoldea, unld. 10
Clauaidium voncouverenae

HARPACTICOIDA

Harpactocoida, unld.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

Caprellldea, unld. 40
Caprella ealiforniea 160
Caprella equilibra 10 30

GAMMARIDEA

Gammarldea, unld. 1,010 20
Amphideutopua ooulatua 70
Ampeliaea crietata
Argiaaa hamatipee
Corophium acheruaieum 30
Ericthonia braailienaia
Liatriella goleta
Monoculoidea sp. 90
Poropleuatea pugettenaia 10
Photia sp.
Podooerua criatatua
Rudilemboidea atenopropodua 100
Westwoodilla caecula

CWACEA

Cumacea, unld.
Campylaapia sp.
Cyclaapia sp.
Diaatylia sp.
Diaatylopaia tenuis 20 10
Oxyuroatylua paoifica 152 60

DECAP0DA

Decapoda— larval 40
Anomura
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CRUSTACEA, cont'd.

CalItanasstdae

Callianaaaa califomienaia
Callionoaaa sp.
Upogebia sp.
Pagurldae
Pagurue sp.

Brachyura
Cancer Idae

Cancer anthonyi
Cancer gracilie
Cancer sp., Juv.
Grapsldae
Eemigrapeue oregonenaia
Eemigrapaua sp., Juv.
Majldae

Loxorhyneua criapatua
Pyromaia tubereulata
Ptnnotherldae

Plnnothertdae, untd.
Opiathopua transversus
Pinnixa franeiacana
Pinnixa sp.
Seleroplax granulata

Car Idea

Alphetdae, unld.
Alpheua ealifomienaia
Alpheopaia equidactylua

(= Alpheua equidactylua)
Betaeua enaenadenaia
Betaeua sp. unld.

Palaemontdae

Palaemonella holmesi

IS0P0DA

Isopoda, untd.
Cyathura sp.
Edotea aublittoralie
Edotea sp.
Gnathia crenulatifrona
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mystdacea* untd.
TANAIDACEA

Tanatdacea* untd.
Anatanaie normani
Leptochelia sp.

OSTRACODA

Ostracoda* untd.
Cylindroleberia sp.
Euphilomedea oarcharodonta

Station MDR 1
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CRUSTACEA, OSTRACODA cont'd. Station MDR 1 26 Apr 25 Oct
Philomedea sp.
Rudiderma rostrata

Scleroconeha sp.
CIRRIPEDIA

Balanua (Balanua) pacifieua
Balanua trigonua
Balanua sp.
Megdba I anus tintinnabuI um

californieua
(= Balanua)

INSECTA

Chtronomtdae* larvae

Paraelunio alaskensis, larvae

PYCNOGONIDA

Anoplodaotylua ereotua 70 50
Callipallene califomienaia 130
Paltentdae* untd.

Tantyatylum intermedium

ASCHELMINTHES

Nematoda* unld.

BRACHIOPODA

Glottidia albida

BRYOZOA (No. of colonies)
Bowerkankia gracilie
Bugula neritina
Celleporaria brunnea 1
Cryptoeula pallaeiana
Schizoporella unicornis
Wateraipora arcuata
Zoobotryon verticillatum

CHORDATA

CEPHALOCHORDATA

Branchioetoma oalifomienae

UROCHORDATA

ASCIDACEA

Ascldacea* unld.
Botryllua sp.
Ciona inteatinalie
Mogula pugetieneie
Styela clava
Styela plicata

VERTEBRATA

OSTEICHTHYS

Goblesocldae
Gobiesox rheaaodon

Gob 11dae

GobiIdae* unld.
Bll



VERTEBRATA, Gobtidae cont'd.

Gobitdae, larvae

Clevelandia ios
Ilypnue gilberti
Lepidogobiue lepidua

CNIDARIA (= COELENTERATA)

ANTHOZOA

Anthozoa, unld.

ACTINARIA

Actlnarla, unld.

Dtadumentdae

Diodumene sp.
Edwards IIdae

EdwardsIIdae, unld.

Edwordaia ealifornica
Edwardsia sp.
Edwordaia sp., Juv.
Halocltvldae

Meaaemaea sp. A
PENNATULACEA

Stylatula elongata
Acanthoptilum gracile

CERIANTHARIA

Certantharla, untd.
HYDROZOA

HYDROIDA

Aglaophenia diveraidentata
Aglaophenia xxr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphyaa sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echtnotdea, unld. Juv.
Strongyloeentrotue purpuratua

HOLOTHUROIDEA

HoiothuroIdea, untd.

OPHIUROIDEA

Ophturotdea, untd. Juv.

ECHIURA

Liatriolobua pelodea
Ureehia caupo

HEMICHORDATA

Enteropneusta, unld.

MOLLUSCA

GASTROPODA

Gastropoda, unld. Juv.
OPHISTHOBRANCHIA

Station MDR 1
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GASTROPODA, cont'd. Station MDR 1 26 Apr 25 Oct
CEPHALASPIDEA

Cephalasptdea, untd.
Acteonldae

Rietaxia punetooaelatua
AgI aJIdae
Aglaja sp.
Atytdae

Haminoea veaieula

Bui IIdae

Bulla gouldiana
Phtltntdae

Woodbridgea sp.
RetusIdae

Sulcoretuea sp.
Volvulella panamiea
Scaphandrtdae
Cylineha diegenaia
Cyliehnella euleitella

(= Aeteooina euleitella)
Cyliehnella harpa

(= Aeteooina harpa)
Cylichnellainculta 70

(= Aeteooina inculta)
NUDI BRANCHIA

Nudtbranchta, untd.

Acanthodorie sp.
Cuthona sp.

(= Trineheaia sp.)
PYRAMIDELLIDA

PyramtdelIIdae
Odoetomia sp.
Turbonilla sp.

PROSOBRANCHIA

MES0GASTR0P0DA

Caectdae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calypterldae
Calyptraetdae, untd.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforana
Crepidula sp., Juv.
Lame11art tdae

Mareeniopeie aharonae
(= Lamellaria aharonae)

NatIcIdae

Neverita recluziana
Sinum sp.
VttrlnelIIdae

Vitrinella oldroydi
B13



GASTROPODA, cont'd. Station MDR 1 26 Apr 25 Oct
NEOGASTROPODA

Col umbel IIdae

Alia carinata
(= Mitrella carinata)

Mitrella sp., Juv.
Murieldae

Pteropurpura feetiva ,
NassariIdae

Naeeariue mendieua
Naaaoriua perpinguia
Naaaariua sp.

Ollvldae

Olivella baetiea
Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. Juv.
Card!tdae

Laevicardium substriatum 30

CooperelIIdae m
Cooperella subdiaphana

CultelIIdae

Enaia myrae
Siliqua lueida

DonacIdae

Donax gouldii ^
Eryctnldae

Laaaea eubviridie
HIatellidae

Eiatella aretica
Kelliidae
Kellia laperouei 50 ^
Leptonidae
Platomgaia meroeum

(= Lepton meroeum)
Luclntdae
Parvilucina approximata 1°
Parvilucina tenuieeulpta m

(= Parvilucina sp.)
Lucina nuttalli

Lyons!Idae
Lyoneia ealifornica

MactrIdae

Mactridae, Juv. ^
Maetra ealifornica ..
Mactra sp. •
Spieula catilliformia
Spiaula sp.
Treeua nuttalli

Montacutfdae **
Mysella grippi
Mysella pedroana
Mysella sp.

B14
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PELECYPODA, Montacutldae cont'd. Station MDR 1 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
Myidae
Cryptomya ealifornica 20
Mytllidae
MytllIdae, Juv.
Amygdalum sp.
Modiolus sp.
Muaculua aenhouaei
Mytilua edulia
Nuculanldae

Nueulana sp.
OstreIdae

Oetrea lurida

PectinIdae

Leptopeoten latiauratue
PetricoIIdae

Petricola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubriea
Solecurtldae

Tagelue eubterea 190
So IenIdae

Solen roaaceua 20
Solen aicariua
Solen sp. Juv.

Tel IInIdae

Leporimetia obeaa
Macoma aeolaeta
Macoma carlottenaia
Macoma naauta
Macoma yoldiformia
Macoma sp., juv.
Tellina earpenteri 230
Tellina modeata

Tellina sp., Juv.
Thracltdae

Thraeia eurta

Thyaslridae
Axinopeida aerrieata
Thyaaira flexuoea
Vener tdae

Chione ? undatella
Chione sp., Juv.
Compaomyax aubdiaphana
Protothaca staminea
Protothaca sp., Juv.
Saxidomua nuttalli
Saxidomua sp., juv.

P0LYPLAC0PH0RA

Polyplacophora, untd.
B15



SCAPHOPODA

Cadulua fuaiformia

NEMERTEA

Nemertea, untd.

.. Cerebratulua califomienaia
Euplectonema burgeri
Micrura alaskensis
Paranemertea sp. A
Tubulanua nothue
Tubulanua pellucidus
Tubulanua polymorphua

PHORONIDA
Phoronia pallida
Phoronia sp.
Phoronopaia sp.

PLATHYHELMINTHES

Polye IadIda, untd.

SIPUNCULIDA

Sfpuncutlda, unld.

ADDENDUM:

BRYOZOA (No. of colonies)
Membranipora tubereulata
Scrupocellaria diegensis
Tubulipora tuba

Station MDR 1
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BENTHIC DATA STATION MDR 2

DATE 26 Apr 25 Oct
1984 1984

ANNELIDA

OLIGOCHAETA 6,070 2,590

Ollgochaeta, unld.
Tub If letdae

Peloaeolex gdbriellae
POLYCHAETA

Ampharetldae
Ampharete labrops 10
Amphicteie acaphobranehiata
Melinna oeulata

Arabelltdae

Arabelltdae, untd. juv.
Drilonereie faleata ,
Arabella sp.

CapftelIIdae
Capitella capitata
Mediomaatua acutua
Mediomaatua ambiaeta

(= Af. ealifomienaia%
- Capitita ambiaeta)

Notomaatua magnua
Notomaatua tenuis

Chaetopterldae
Spioehaetopterua coatarum

ChrysopetalIdae
Chryaopetalum ooeidentale
Paleanotua bellia

CtrratulIdae

ClrratulIdae, unld.

Caulleriella alata

Caulleriella bioculata
Caulleriella hamata

Caulleriella sp., Juv.
Chaetozone corona 20

Chaetozone eetoea
Chaetozone sp.
Cirratulue cirratue

Cirriformia luxurioea
Cirriformia epirabraneha
Cirriformia sp., Juv.
Tharyx nr. teeeelata ,t
Tharyx spp.

Cossurldae

Coaaura Candida

Coaaura pygodactylata
Ctenodr111dae

Ctenodrilue eerratue

10

240 710

20 10

30
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POLYCHAETA, cont'd.

Dorvllleldae

DorvtIleldae, untd.
Ophryotroeha puerilie
Protodorvillea gracilis
Schiatomeringoe longieomia

Euntctdae

Morphyaa dieguncta
Marphyaa belli oeulata

Flabel Itgertdae
FlabelIigertdae, unld.
Pheruaa eapulata
Pheruaa sp., Juv.

GI veer Idae

Glyeera amerieana
Glyeera oapitata
Glyeera eonvoluta
Gyleera rouxii
Glyeera sp., Juv.

Gont ad tdae

Gontadldae, untd. juv.
Glycinde armigera
Goniada brunnea
Goniada littorea
Goniada sp., Juv.

Hes tontdae

Heston Idae, untd.
Gyptia brunnea
Micropodarke dubia
Ophiodromue pugettensis
Podarkeopeie glabra

(= Gyptia brevipalpa)
LumbrInertdae

Lumbrtnertdae, untd.

Lumbrineria ? eraaaidentata

Station MDR 2

Lumbrineria
Lumbrineria
Lumbrineria
Lumbrineris

Lumbrineria

Mage IonIdae
Magelona paoifica
Magelona pitelkai
Magelona aaceulata

MaI danIdae

Maldanfdae, unld.
Aaychie diaporidentata
Asychis sp.
Axiothella sp.
Praxillella affinia paoifica
Praxillella sp.

Nephtyldae
Nephtyldae, untd. Juv.
Nephtya caecoidea

ereeta

lagunae
limoeola

? tetraura
spp.
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POLYCHAETA, Nephtyldae cont'd. Station MDR 2 26 Apr 25 Oct
Nephtya califomienaia
Nephtya eornuta franciecana
Nephtya ferruginea

Nereid Idae (= Neretdae)

Neretdtdae, untd. juv.
Neanthea acuminata 10

(= Neanthea arenaoeodentata)
Nereia lateacena
Nereia procera 10
Nereia sp., Juv.
? Perinereia monterea
Platynereia bicanaliculata

Onuphldae
Onuphldae, untd. Juv.
Diopatra ornata
Diopatra aplendidieaima 30
Diopatra sp., Juv.
Onuphie elegana

(= Nothria elegana)
Onuphie irideaeena

(= Nothria irideaeena)
OphellIdae

Armandia bioeulata 40 80
Polyophthalmue pictue 20

OrbIntIdae

Leitoacoloploa elongatua 70
(= Eaploacoloploa elongatua)

Naineria dentritica
Scoloploe acmecepe

Owen Itdae

Owenia collarie

ParaonIdae

Aemira catherinae
(= Aceeta catherinae)

Aemira horikoehii
(= Aceeta horikoehii)

Levineenia oeulata
(= Tauberia oeulata;

- Paraonie gracillie oeulata)
Aricidea waeei

Paraonella platybranchia
(= Paraonidea platybranchia)

PecttnarlIdae

Peetinaria ealifomienaia
(= P. e, neoportenaia)

Phyllodocldae
Phyllodocldae, unld.
Eteone ealifornica
Eteone dilatae
Eteone sp.
Eulalia ? myriaeyelum
Eulalia quadrioeulata

(= Eulalia aviculieeta)
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 2 26 Apr 25 Oct
Eulalia sp., juv.
Eumida bifoliata
Eumida eanquinea
? Genetyllia coatanea
Eeeionura aoineaui difficilie
Phyllodooe hartmanae
Phyllodooe (Anaitidea) papilloaa
Phyllodooe sp.
Phyllodooe (Anaitidea) sp., Juv.
Pteroeirrua sp.

PI Iargildae
Aneiatroayllia hamata
Pilargie berkeleyi
Sigambra tentaeulata

PoectlochaetlIdae

Poeeiloehaetue johnaoni
Poeciloehaetua sp.

Polynoldae
Polynotdae, untd.
Ealoaydna Johnsoni
Ealoeydna sp.
Earmothoe ? crassicirrata
Earmothoe hireuta
Earmothoe imbrieata
Earmothoe aeriptoria
Earmothoe sp.
Lepidonotue ? squamatus
Tenonia priope

(= Earmothoe priope)
SabelIartIdae

Sabellaria eementarium

SabeltIdae

SabelIIdae, untd.

Chone ecaudata
Chone mollis

Chone sp.
Demonax mediue

Euchone incolor
Euchone limnicola 10

Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

SerpulIdae
Serpultdae, untd.
Eydroidee elegane

(= Eydroidea paeifica)
Eydroidea gracilis

(= Eupomatue graeilie)
Stgalton Idae

Pholoe glabra
Sthenelaie verruculoea
Sthenelanella uniformie

Sptontdae

B20
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POLYCHAETA, Spionldae cont'd. Station MDR 2 26 Apr 25 Oct
' Spionldae, unld.

Apoprionoapio pygmaea
(= Prionoapio pygmaeua)

Boccardia sp.
Boccardia baeilaria
Boceardiella hamata

(= Boccardia hamata)
Caraziella calafia

(= "Paeudopolydora sp.**)
Laonice eirrata
Microspio pigmentata
Microepio maeulata

(= Spio maeulata;
= Nerinidee maeulata)

Minuspio cirrifera 210
(= Prionoapio cirrifera)

Paraprionoepio pinnata 190
Polydora bioccipitalie
Polydora caulleryi

(= P. braehyeephala)
Polydora ligni
Polydora eoeialie
Polydora sp.
Prionoepio heterobranchia 280 290

(= P. h* newporteneie)
Prionoapio sp. A

(= Prionoapio "ateenatrupi";
- P. nr. malmgreni)

Prionoapio sp.
Paeudopolydora paueibranehiata 20
Rynehoepio arenieola
Rhynehoepio sp.
Scolelepia acuta

(= Nerinidee acuta)
Scolelepia sp, A 10 40
Spio ? filicornia
Spiophanea berkeleyorum
Spiophanea bombyx
Spiophanea miaaionenaia 10 70
Strebloepio benedicti

Sptrorbldae
Janua braailieneie
Pileolaria peeudomilitarie

Syllldae
Sylltdae, untd.
4u£oZi/*ua sp.
Brania sp. 40
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. 4
Exogone sp. 10
Odontoeyllie phosphorea
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POLYCHAETA, Syllldae cont'd. Station MDR 2 26 Apr 25 Oct
Sphaeroayllia ealifomienaia
Sphaeroayllia sp.
? Syllia sp.
Typoayllia ? hyalina ^
Typoeyllie sp.

TerebelItdae

Terebel I(dae, untd.
Amaeana oeeidentalia
Piata faeciata
Piata ? diejuneta <*t
Piata sp., Juv.
Strebloeoma craaeibranehia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Calanolda, unld.

CYCLOPOIDEA

Cyclopoldea* unld.
Clauaidium vaneouverenae

HARPACTICOIDA *
Harpactlcotda* untd. 20

MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI Idea* untd.
Caprella ealifornica ^
Caprella equilibra 20 40

GAMMARIDEA

Gammarldea* untd.
Ampeliaea crietata
Amphideutopus oeulatua 70
Argiaaa hamatipea
Corophium aeheruaicum 10
Eriethonia broailienaia
Liatriella goleta
Monoculoidee sp. 60
Parapleuetee pugettenaie ^
Photia sp. 10
Podoeerua eriatatua
Rudilemboidea atenopropodua 60
Weatwoodilla caeeula 10

CUMACEA

Cumacea* untd. ^
Campylaepie sp.
Cyclaepie sp.
Diaetylie sp.
Diaetylopeie tenuis 80
Oxyuroetylue paoifica 1*500 110

DECAPODA

Decapoda—larval
Anomura
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CRUSTACEA, cont'd. Station MDR 2 26 Apr 25 Oct
CalItanassldae

Callianaaaa califomieneia
Callianaaaa sp. 20
Upogebia sp.
Pagurldae
Pagurus sp.

Brachyura
Cancer Idae

Cancer anthonyi
Cancer gracilie
Cancer sp., Juv.
Grapstdae
Hemigrapsus oregoneneie
Eemigrapeu8 sp., Juv. 70
Majtdae

Loxorhyncue criepatue
Pyromaia tubereulata
Plnnotherldae

Ptnnothertdae, untd.
Opiethopue tranevereue
Pinnixa franeiecana
Pinnixa sp.
Seleroplax granulata

Car Idea

Alpheldae, unld.
Alpheua ealifomienaia
Alpheopaia equidactylua

(= Alpheua equidactylua)
Betaeua enaenadenaia
Betaeua sp. unld.

Palaemontdae
Palaemonella holmeai

IS0P0DA

Isopoda, unld.
Cyathura sp.
Edotea eublittoralie 20
Edotea sp.
Gnathia erenulatifrone
Limnoria sp.
Munna sp. 10 40

LEPT0STRACA

Epinebalia sp.
MYSIDACEA

Mystdacea, unld. 10
TANAIDACEA

Tanatdacea, untd.
Anatanaie normani

Leptoehelia sp. 10
0STRAC0DA

Ostracoda, untd.
Cylindroleberie sp.
Euphilomedea oareharodonta
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CRUSTACEA, OSTRACODA cont'd.
Philomedea sp.
Rudiderma roetrata
Seleroeoncha sp.

CIRRIPEDIA

Balanua (Balanua) pacificua
Balanua trigonua
Balanua sp.
Megabalanua tintinnabulum

ealifornicua
(= Balanua)

INSECTA

Chtronomfdae, larvae
Paraelunio alaakenaia, larvae

PYCNOGONIDA

Anoplodaotylua ereotua
Callipallene califomienaia
Pal IenIdae, unfd.

Tantyatylum intermedium

ASCHELMINTHES

Nematoda, unld.

BRACHI0P0DA

Glottidia albida

BRYOZOA (= ECT0PR0CTA)

Bowerkankia gracilie
Bugula neritina
Celleporaria brunnea
Cryptoeula pallaeiana
Sehizoporella unicornis
Watersipora areuata
Zoobotryon vertieillatum

CHORDATA

CEPHALOCHORDATA
Branchioetoma oalifomienae

UR0CH0RDATA

ASCIDACEA

Ascldacea, unld.

Botryllua sp.
Ciona inte&tinalis
Mogula pugetieneie
Styela elava
Styela plieata

VERTEBRATA

0STEICHTHYS

Goblesocldae

Gobieeox rheeeodon
Gob 11dae

Gobtidae, unld.

Station MDR 2
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VERTEBRATA, Gobtidae cont'd. Station MDR 2 26 Apr 25 Oct
Gobtidae, larvae

Clevelandia ioe
Ilypnue gilberti
Lepidogobius lepidue

CNIDARIA (= COELENTERATA)

ANTHOZOA

Anthozoa, unld.

ACTINARIA

Acttnarla, unld.

Dtadumentdae

Diadumene sp.
Edwards!Idae

Edwards ftdae, untd.

Edwordaia ealifornica
Edwordaia sp.
Edwordaia sp., Juv.
Ha loci Ividae

Meeaemaea sp. A
PENNATULACEA

Stylatula elongata
Aeanthoptilum gracile

CERIANTHARIA

Certantharta, untd.
HYDROZOA

HYDROIDA

Aglaophenia diveraidentata
Aglaophenia xxr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echinotdea, untd. Juv.
Strongyloeentrotua purpuratua

HOLOTHUROIDEA

HoiothuroIdea, unld.
OPHIUROIDEA

Ophluroldea, untd. juv.

ECHIURA

Liatriolobua pelodea
Ureehia caupo

HEMICHORDATA

Enteropneusta, untd.

MOLLUSCA

GASTROPODA

Gastropoda, untd. Juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd.

CEPHALASPIDEA

Cephalaspldea, unld.
Acteontdae

Rietaxia punetooaelatua
AgI aJtdae
Aglaga sp.
Atytdae
Eaminoea veeicula

Bui IIdae

Bulla gouldiana
Phtltntdae

Woodbridgea sp.
RetusIdae

Suleoretuaa sp.
Volvulella panamica
ScaphandrIdae
Cylincha diegeneie
Cyliehnella euleitella

(= Aeteooina euleitella)
Cyliehnella harpa

(= Aeteooina harpa)
Cyliehnella inculta

(= Aeteooina inculta)
NUDI BRANCHIA

Nudlbranchla, untd.
Acanthodorie sp.
Cuthona sp.

(= Trineheeia sp.)
PYRAMIDELLIDA

PyramldelItdae
Odoatomia sp.
Turbonilla sp.

PROSOBRANCHIA

MESOGASTROPODA

Caectdae

Caecum sp.
Partulum sp.
Micranellium sp.
Calyptertdae
Calyptraeldae, untd.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforane
Crepidula sp., Juv.
LameIlarltdae

Marseniopsis aharonae
(= Lamellaria aharonae)

Nattcfdae

Neverita reeluziana
Sinum sp.
Vttrtnelltdae

Vitrinella oldroydi

Station MDR 2
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GASTROPODA, cont'd. Station MDR 2 26 Apr 25 Oct
NEOGASTROPODA

Col umbel Itdae

Alia carinata
(- Mitrella carinata)

Mitrella sp., juv.
Murfcldae

Pteropurpura feetiva
Nassart tdae

Naeeariua mendieua
Naaaariu8 perpinguie '
Nassarius sp.

01 Ivldae

Olivella baetica
Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda, untd. Juv.
Card 11dae
Laevicardium substriatum
Cooperel Itdae
Cooperella aubdiaphana

CultelIIdae

Ensis myrae
Siliqua lueida

Donactdae

Donax gouldii
Eryctnfdae
Laaaea eubviridia
Htatelltdae

Eiotella arctica
Kelltidae

Kellia laperouei
Leptontdae
Platomgeia meroeum

(= Lepton meroeum)
Luclntdae

Parvilucina approximata 10
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Ludna nuttalli

Lyons!tdae
Lyoneia ealifornica
MactrIdae

MactrIdae, Juv.
Maetra ealifornica

} Maetra sp.
Spieula catilliformie
Spieula sp.
Treeue nuttalli

Montacutldae

Myeella grippi
Myaella pedroana
Myeella sp.
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PELECYPODA, cont'd.

Neaeromga sp.
(= Orobitella sp.)

MyIdae
Cryptomya ealifornica
Mytflldae
Mytlltdae, juv.
Amygdalum sp.
Modiolus sp.
Muaeulua aenhouaei
Mytilua edulia
Nuculantdae

Nuculona sp.
Ostreldae

Oetrea lurida
PectinIdae
Leptopeoten latiauratus
PetrlcolIdae

Petricola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubrica
Solecurtldae
Tagelus subteres
Solentdae
Solen rosaceus

Solen sicarius
Solen sp. Juv.

Tel Itntdae

Leporimetia obeaa
Maeoma acolasta

Macoma carlotteneie
Macoma naeuta
Macoma yoldiformia
Macoma sp., Juv.
Tellina carpenteri
Tellina modeata
Tellina sp., Juv.
ThractIdae

Thracia eurta
Thyaslrtdae

Axinopaida eerrieata
Thyaeira flexuoea
VenerIdae

Chione ? undatella
Chione sp., Juv.
Compaomyax aubdiaphana
Protothaca ataminea
Protothaca sp., juv.
Saxidomua nuttalli
Saxidomua sp., Juv.

POLYPLACOPHORA

Polyplacophora, unld.

Station MDR 2
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SCAPHOPODA Station MDR 2 26 Apr 25 Oct
Cadulua fuaiformia

NEMERTEA

Nemertea, untd. 40

Cerebratulua califomienaia 20
Euplectonema burgeri
Mierura alaakenaia
Paranemertea sp. A 10°
Tubulanua nothue 10
Tubulanue pellucidua
Tubulanua polymorphua 240 420

PHORONIDA

Phoronia pallida
Phoronia sp. 10
Phoronopaia sp.

PLATHYHELMINTHES
Polycladlda, untd. 20

SIPUNCULIDA

Stpuncultda, unld. 20

ADDENDUM

Hypnua gilberti
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BENTHIC DATA STATION MDR 3

DATE

ANNELIDA

OLIGOCHAETA

Oltgochaeta, untd.
Tubtflctdae

Peloaeolex gdbriellae
POLYCHAETA

Ampharettdae
Ampharete labropa
Amphicteia aeaphobranehiata
Melinna oeulata

ArabelIIdae

Arabelltdae, untd. juv.
Drilonereis falcata
Arabella sp.

Capttelltdae
Capitella oapitata
Mediomaatua acutua
Mediomaatua ambiaeta

(= Af. ealifomienaia%
- Copitita ambiaeta)

Notomaatua magnua
Notomaatua tenuis

Chaetoptertdae
Spioehaetopterua coatarum

Chrysopetaltdae
Chryaopetalum ooeidentale
Paleanotue bellia

CtrratulIdae

CtrratulIdae, untd.
Caulleriella alata
Caulleriella bioeulata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulue eirratue
Cirriformia luxurioaa
Cirriformia apirobrancha
Cirriformia sp., Juv.
Tharyx nr. teeeelata
Tharyx spp.

Cossurldae

Coaaura Candida
Coaaura pygodactylata

CtenodrtIIdae

Ctenodrilue eerratue
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POLYCHAETA, cont'd. Station MDR 3 26 Apr 25 Oct
DorvtIleldae

DorvtIleldae, untd.

Ophryotrocha puerilie
Protodorvillea gracilie
Schietomeringoa longieomia

Eun leldae

Morphyaa disjuncta 10
Marphyaa belli oeulata

Flabel IIgertdae
FlabelIIgertdae* untd.
Pheruaa eapulata
Pheruaa sp.* juv.

Glycertdae
Glyeera americana 50 20
Glyeera oapitata
Glyeera convoluta
Gylcera rouxii
Glyeera sp.* juv.

Gontadfdae

Gontadfdae* untd. Juv.
Glycinde armigera
Goniada brunnea
Goniada littorea 70

Goniada sp.* Juv.
HesIontdae

Heston Idae* unld.

Gyptia brunnea
Mieropodarke dubia
Ophiodromue pugetteneie
Podarkeopeie glabra 10

(= Gyptia brevipalpa)
Lumbrtnerldae

Lumbrtnertdae* untd.

Lumbrineria ? eraaaidentata
Lumbrineria erecta 10

Lumbrineria lagunae 930 630
Lumbrineria limieola
Lumbrineria ? tetraura
Lumbrineria spp.

MageIonIdae
Magelona pacifica
Magelona pitelkai
Magelona eacculata

Ma Idantdae

Ma Idantdae* untd.

Asychis dieparidentata
Aayehie sp.
Axiothella sp.
Praxillella affinia pacifica
Praxillella sp.

Nephtyldae
Nephtyldae* unld. Juv.
Nephtya eaecoidea 60 30
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POLYCHAETA, Nephtyldae cont'd.
Nephtya califomienaia
Nephtya eornuta franeieeana
Nephty8 ferruginea

Nereidtdae (= Nereldae)

Neretdtdae, untd. Juv.
Neanthea acuminata

(= Neanthea arenaoeodentata)
Nereia lateaeena
Nereia procera
Nereia sp., Juv.
? Perinereia montereo
Platynereia bieanalieulata

Onuphldae
Onuphldae, untd. Juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., Juv.
Onuphia elegana

(= Nothria elegana)
Onuphia irideaeena

(= Nothria irideaeena)
Opheltfdae

Armandia bioeulata
Polyophthalmua pietua

Orbfnttdae

Leitoacoloplo8 elongatua
(= Eaploaooloploe elongatua)

Naineria dentritica
Seoloploa aemeeepa

Owenltdae

Owenia collaris

Paraontdae

Aemira catherinae
(= Aeesta catherinae)

Aemira horikoehii
(= Aeesta horikoahii)

Levinsenia oeulata

(= Tauberia oeulata;
= Paraonia graeillia oeulata)

Arieidea wassi

Paraonella platybranchia
(= Paraonidea platybranchia)

Pectlnarltdae

Peetinaria ealifomienaia
(= P. c, newportenaia)

Phyllodocldae
Phyllodocldae, untd.
Eteone ealifornica
Eteone dilatae
Eteone sp.
Eulalia ? myriaeyelum
Eulalia quadrioeulata

(= Eulalia aviculiaeta)
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POLYCHAETA, Phyl lodocldae cont'd. Station MDR 3 26 Apr 25 Oct
Eulalia sp.,' Juv.
Eumida bifoliata
Eumida aanquinea
? Genetyllis eaatanea
Eeaionura eoineaui diffieilia
Phyllodooe hartmonae
Phyllodooe (Anaitidea) papilloaa
Phyllodooe sp.
Phyllodooe (Anaitidea) sp., Juv.
Pterocirrua sp.

PllargtIdae
Aneiatroayllia hamata
Pilargia berkeleyi
Sigambra tentaculata

PoectlochaetlIdae

Poeeiloehaetue johneoni
Poeeiloehaetue sp.

Polynoldae
Polynoldae, unld.
Ealoaydna johneoni
Ealoaydna sp.
Earmothoe ? craaeicirrata
Earmothoe hireuta 10

Earmothoe imbrieata
Earmothoe ecriptoria
Earmothoe sp. 10
Lepidonotua ? aquamatua
Tenonia priope

(= Earmothoe priope)
Sabellarltdae

Sabellaria eementarium

SabelIIdae

SabelIIdae, unld.

Chone eeaudata
Chone mollis

Chone sp.
Demonax mediue

Euchone incolor
Euchone limnicola 1,090 1,930

Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

Serpulfdae '
SerpulIdae, unld.
Eydroidea elegana

(- Eydroidea pacifica)
Bydroidee graoilie

(= EupomatU8 gracilis)
Stgatfonldae

Pholoe glabra
Sthenelaie verruculoea
Sthenelanella uniformie 10

Spionldae
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POLYCHAETA, Sptontdae cont'd.
Spionldae, untd.
Apoprionoapio pygmaea

(= Prionoapio pygmaeua)
Boccardia sp.
Boccardia basilaria
Boceardiella hamata

(= Boccardia hamata)
Caraziella calafia

(= "Paeudopolydora sp.**)
Laoniee eirrata
Microspio pigmentata
Microspio maeulata

(= Spio maeulata;
= Nerinidee maeulata)

Minuspio cirrifera
(= Prionospio cirrifera)

Paraprionospio pinnata
Polydora bioecipitalis
Polydora eaulleryi

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

(= P. ft. newportensis)
Prionospio sp. -4

(= Prionospio "steenstrupi";
= P. nr. maZmgrent)

Prionospio sp.
Pseudopolydora paueibranehiata
Rynehospio arenieola
Rhynehospio sp.
Seolelepis acuta

(= Nerinidee acuta)
Seolelepis sp. i4
£p&? ? /iZicomia
Spiophanea berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Strebloepio benedicti

Sptrorb tdae
Janua brasilieneis

Pileolaria paeudomilitaria
Syllldae
Syllldae, untd.
Autolytue sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
Odontoeyllie phosphorea
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POLYCHAETA, Syllldae cont'd. Station MDR 3 26 Apr 25 Oct
Sphaeroayllia califomienaia
Sphaeroeyllia sp.
? Syllia sp.
Typoayllia ? hyalina
Typoeyllie sp.

Terebel IIdae

TerebelIIdae, unld.
Amaeana occidentalie 20 10

Piata faeciata
Piata ? disjuncta
Piata sp., Juv.
Strebloeoma craaeibranchia

ARTHR0P0DA

CRUSTACEA

C0PEP0DA

CALANOIDA

Calanotda* untd.

CYCL0P0IDEA

Cyclopotdea* untd. 70
Claueidium vancouverenee

HARPACTICOIDA

HarpactlocoIda* untd. 30 10
MALACOSTRACA

AMPHIP0DA

CAPRELLIDEA

CaprelItdea* untd.
Caprella ealiforniea
Caprella equilibra 20

GAMMARIDEA

Gammarldea* untd.
Amphideutopue oculatue
Ampelieca crietata
Argissa hamatipee
Corophium aeheruaieum
Eriethonia braailienaia 40

Liatriella goleta
Monoeuloidee sp.
Parapleuetee pugettenaie
Photia sp.
Podoeerua eriatatua
Rudilemboidea atenopropodua 90
Weetwoodilla eaeaula

CUMACEA

Cumacea* untd.

Campylaepie sp.
Cyolaepie sp.
Diaetylie sp.
Diaetylopeie tenuie
Oxyurostylus pacifica 10

DECAPODA

Decapoda—larval 10 10
Anomura
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CRUSTACEA, cont'd.

CalItanassldae

Callianaaaa ealifornieeie
Callianaaaa sp.
Upogebia sp.
PagurIdae
Pagurue sp.

Brachyura
Cancer Idae

Cancer anthonyi
Cancer gracilis
Cancer sp., juv.
Grapstdae
Eemigrapeue oregoneneia
Eemigrapaua sp., Juv.
Majtdae

Loxorhyneua eriapatua
Pyromaia tubereulata
Ptnnotherldae

Ptnnothertdae, untd.

Opiethopue traneversue
Pinnixa franeiecana
Pinnixa sp.
Scleroplax granulata

Car Idea

Alpheldae, unld.
Alpheua ealifomienaia
Alpheopaia equidaetylua

(= Alpheua equidaetylua)
Betaeua enaenadenaia

Betaeua sp. untd.
Pa Iaemont dae

Palaemonella holmeai

ISOPODA

Isopoda, unld.
Cyathura sp.
Edotea sublittoralis

Edotea sp.
Gnathia erenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysldacea, untd.
TANAIDACEA

Tanatdacea, unld.

Anatanais normani
Leptoehelia sp.

0STRAC0DA

Ostracoda, untd.
Cylindroleberis sp.
Euphilomedee oarcharodonta
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CRUSTACEA, OSTROAODA cont'd. Statton MDR 3 26 Apr 25 Oct
Philomedes sp.
Rudiderma roetrata
Saleroooneha sp.

CIRRIPEDIA

Balanus (Balanus) paeifieus
Balanus trigonus
Balanus sp.
Megabalanus tintinnabulum

ealifornieus
(= Balanus)

INSECTA

Chlronomtdae, larvae

Paraelunio alaskensis, larvae

PYCNOGONIDA

Anoplodactylus ereetus
Callipallene aaliforniensis
Pallentdae, untd.

Tantyetylum intermedium

ASCHELMINTHES

Nematoda, untd. 10

BRACHI0P0DA

Glottidia albida

BRYOZOA (= ECT0PR0CTA)

Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Schizoporella unicornie
Watereipora arcuata
Zoobotryon verticillatum

CHORDATA

CEPHALOCHORDATA

Branchiostoma califomienee

UR0CH0RDATA

ASCIDACEA

Ascldacea, unld.

Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela elava
Styela plieata

VERTEBRATA

OSTEICHTHYS

Goblesocldae

Gobieeox rheesodon

Gob 11dae

Gob IIdae, unld.
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VERTEBRATA, GobiIdae cont'd.

Gob 11dae, Iarvae

Clevelandia ios
Ilypnus gilberti
Lepidogobiue lepidus

CNIDAR1A (= COELENTERATA)
ANTHOZOA

Anthozoa, unld.

ACTINARIA

Actlnarla, unld.

Dladumentdae

Diadumene sp.
Edwards!Idae

Edwards!Idae, untd.

Edwardsia ealiforniea
Edwardsia sp.
Edwardsia sp., juv.
HalocIIvldae

Mesacmaea sp. A
PENNATULACEA

Stylatula elongata
Aeanthoptilum graoile

CERIANTHAR1A

Cerlantharla, unld.
HYDROZOA

HYDRO IDA

Aglaophenia divereidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphyea sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echlnoldea, unld. Juv.
Strongyloeentrotus purpuratus

HOLOTHUROIDEA

Holothuroldea, unld.
OPHIUROIDEA

Ophluroldea, untd. Juv.

ECHIURA

Listriolobus pelodee
Ureehie eaupo

HEMICHORDATA

Enteropneusta, untd.

MOLLUSCA

GASTROPODA

Gastropoda, unld. Juv.
OPHISTHOBRANCHIA

Station MDR 3
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GASTROPODA, cont'd. Station MDR 3 26 Apr 25 Oct
CEPHALASPIDEA

Cephalasptdea, unld.
Acteon Idae

Rietaxie punctocaelatue
AgI aJtdae
Aglaja sp.
Atytdae
Eaminoea veeieula

Bui Itdae

Bulla gouldiana
Phi IIn Idae

Woodbridgea sp.
RetusIdae

Sulooretuea sp.
Volvulella panamiaa
Scaphandrldae
Cylineha diegeneie
Cyliehnella euleitella

(= Aeteooina euleitella)
Cyliehnella harpa

(= Aeteooina harpa)
Cyliehnella inculta 20

(= Aeteooina ineulta)
NUDI BRANCH IA

Nudlbranchia, unld.

Aeanthodoria sp.
Cuthona sp.

(= Trineheaia sp.)
PYRAMIDELLIDA

PyramldelIIdae
Odoatomia sp.
Turbonilla sp.

PR0S0BRANCHIA

MES0GASTR0P0DA

CaecIdae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calyptertdae
Calyptraeidae, unld.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforane
Crepidula sp., Juv.

Lame11 artIdae

Mareeniopeie eharonae
(= Lamellaria sharonae)

NatIcIdae

Neverita recluziana

Sinum sp.
VltrlnelIIdae

Vitrinella oldroydi
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GASTROPODA, cont'd.
NEOGASTROPODA

Cot umbel IIdae

Alia carinata
(= Mitrella carinata)

Mitrella sp., Juv.
Murieldae

Pteropurpura feetiva
Nassari idae

Naeaariua mendicua
Naaaariua perpingui8
Naeaariua sp.

01Ivtdae

Olivella baetica^
Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. juv.
Card 11dae

Laevicardium aubatriatum
CooperelItdae
Cooperella aubdiaphana

Cultelltdae

En8is myrae
Siliqua lucida
Donacldae

Donax gouldii
Eryctnldae
Laeaea eubviridie

HIatellldae

Eiatella arotica
Kelllidae

Kellia laperouei
Leptonldae
Platomgeia meroeum

(= Lepton meroeum)
Luc!ntdae

Parvilucina approximata
Parvilucina tenuieculpta

(= Parvilucina sp.)
Lueina nuttalli
Lyons IIdae
Lyoneia ealifornica

MactrIdae

MactrIdae, juv.
Maetra ealifornica
Maetra sp.
Spieula catilliformie
Spieula sp.
Treeue nuttalli

Montacutldae

Myeella grippi
Myeella pedroana
Myeella sp.
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PELECYPODA, cont'd. Statton MDR 3 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
MyIdae
Cryptomya ealifornica
Mytilldae
Mytflldae, Juv.
Amygdalum sp.
Modiolus sp.
Mueeulue eenhouaei
Mytilua edulia
Nuculanldae

Nueulana sp.
OstreIdae

Oatrea lurida

PectinIdae

Leptopeoten latiauratue
PetricoItdae

Petricola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubrica
Solecurtldae

Tagelue aubteree
So Ien Idae

Solen roaaeeua

Solen aieariua

Solen sp. Juv.
Tel Itntdae

Leporimetia obesa
Maeoma aeolaeta
Macoma carlotteneie

Maeoma naeuta
Maeoma yoldiformia 80
Maeoma sp., juv.
Tellina earpenteri
Tellina modeata
Tellina sp., Juv.

Thract tdae

Thraeia curta

Thyaslrtdae
Axinopeida 8erricata
Thyaeira flexuoea
VenerIdae

Chione ? undatella
Chione sp., Juv. 10
Compeomyax aubdiaphana
Protothaca etaminea
Protothaca sp., Juv.
Saxidomua nuttalli

Saxidomua sp., juv.
P0LYPLAC0PH0RA

Polyplacophora, untd.

B41



SCAPHOPODA

Cadulua fuaiformia

NEMERTEA

Nemertea, untd.

Cerebratulua oalifomieneie
Euplectonema burgeri
Mierura alaekeneia
Paronemertea sp. A
Tubulanua nothue
Tubulanua pellucidua
Tubulanua polymorphua

PHORONIDA

Phoronia pallida
Phoronia sp.
Phoronopaia sp.

PLATHYHELMINTHES

PolycI adIda, unld.

SIPUNCULIDA

SipunculIda, untd.
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BENTHIC DATA STATION MDR 4

DATE 26 Apr 25 Oct
1984 1984

ANNELIDA

OLIGOCHAETA

Olfgochaeta, unld. 40 50
Tub Ifleldae

Peloaeolex gabriellae
POLYCHAETA

AmpharetIdae
Ampharete labrope 20
Amphicteia acaphobranchiata 20 10
Melinna oeulata 10

Arabelltdae

Arabellldae, unld. juv.
Drilonereie faleata
Arabella sp.

Capltellldae
Capitella oapitata
Mediomaetue acutue 30 20

Mediomaatua ambiaeta 1,640 3,600

(= M, californieneie%
= Capitita ambiaeta)

Notomaatua magnua 10
Notomaatua tenuia 10

ChaetopterIdae
Spiochaetopterua coatarum

ChrysopetalIdae
Chryaopetalum ooeidentale
Paleanotue bellie

CtrratulIdae

CirratulIdae, unid.

Caulleriella alata
Caulleriella bioculata
Caulleriella hamata

Caulleriella sp.* juv.
Chaetozone corona 150 190

Chaetozone eetoea
Chaetozone sp.
Cirratulue cirratue

Cirriformia luxurioea
Cirriformia apirobrancha
Cirriformia sp.* Juv.
Tharyx nr. teeeelata
Tharyx spp. 40 60

Cossuridae

Coaaura Candida 70 120

Coaaura pygodactylata
CtenodriIIdae

Ctenodrilue eerratue
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POLYCHAETA, cont'd.

Dorv 111eIdae

Dorvilleldae, unld.
Ophryotrocha puerilie
Protodorvillea graeilie
Schiatomeringoa longicornie

Eunlctdae

Marphyea disjuncta
Marphyea belli oeulata

Flabel IIgertdae
FlabelIigertdae, unld.
Pheruaa capulata
Pheruaa sp., juv.

GIycerIdae
Glyeera americana
Glyeera oapitata
Glyeera convolute
Gylcera rouxii
Glyeera sp., Juv.

GontadIdae

Gonladtdae* unld. Juv.
Glyeinde armigera
Goniada brunnea
Goniada littorea
Goniada sp.* Juv.

HesIon Idae

HesIonIdae* unld.
Gyptia brunnea
Mieropodarke dubia
Ophiodromue pugetteneia
Podarkeopaia glabra

(= Gyptia brevipalpa)
Lumbrinerldae

Lumbrlnerldae* unld.
Lumbrineria ? eraaaidentata
Lumbrinerie
Lumbrineria

Lumbrineria
Lumbrineria
Lumbrineria

MageIonIdae
Magelona pacifica
Magelona pitelkai
Magelona eaeculata

Ma Idan Idae

Ma Idan Idae, unld.
Aeychie dieparidentata
Aeyehie sp.
Axiothella sp.
Praxillella affinia pacifica
Praxillella sp.

Nephtyldae
Nephtyldae* unld. juv.
Nephtye caecoidee

ereeta

lagunae
limocola
? tetraura
spp.
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POLYCHAETA, Nephtyldae cont'd. Station MDR 4 26 Apr 25 Oct
Nephtya californieneia
Nephtya cornuta francieeana 100 10
Nephtya ferruginea

Nereid Idae (= Nereldae)

Nereidtdae, unld. juv.
Neanthea acuminata

(= Neanthea arenaoeodentata)
Nereie lateeeene
Nereia procera
Nereie sp., Juv.
? Perinereie monterea
Platynereie bieanalieulata

Onuphldae
Onuphldae, unld. juv.
Diopatra ornata
Diopatra splendidissima
Diopatra sp., Juv.
Onuphia elegana

(= Nothria elegana)
Onuphia irideaeena

(= Nothria irideaeena)
OphelfIdae

Armandia bioeulata 20
Polyophthalmue pietue

Orb In!Idae

Leitoeeoloploe elongatua 680 660
(= Eaploacoloploa elongatue)

Nainerie dentritica
Seoloploe acmeeepa

Owent tdae

Owenia collarie

Paraon tdae

Aemira catherinae 10
(= Aceeta catherinae)

Aemira horikoehii
(= Aeeeta horikoehii)

LevinSenia oeulata
(= Tauberia oeulata;
= Paraonis graeillis oeulata)

Arieidea wassi
Paraonella platybranchia

(= Paraonides platybranchia)
PecttnartIdae

Pectinaria oalifomieneie
(= P. c, newporteneie)

Phyllodocldae
Phyllodocldae, unld.
Eteone ealifornica
Eteone dilatae
Eteone sp.
Eulalia ? myriaoyclum
Eulalia quadrioculata

(= Eulalia aviculieeta)
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 4
Eulalia sp., juv.
Eumida bifoliata
Eumida eanquinea
? Genetyllie castonea
Eeaionura eoineaui diffioilia
Phyllodooe hartmonae
Phyllodooe (Anaitidea) papilloaa
Phyllodooe sp.
Phyllodoee (Anaitidea) sp., Juv.
Pteroeirrua sp.

Ptlargltdae
Aneiatroayllia hamata
Pilargia berkeleyi
Sigambra tentaeulata

Poectlochaetltdae
Poeeiloehaetue johnsoni
Poeeiloehaetue sp.

Polynoldae
Polynoldae, untd.
Ealoaydna johnsoni
Ealoaydna sp.
Earmothoe ? eraeaieirrata
Earmothoe hireuta
Earmothoe imbriaata
Earmothoe scriptoria
Earmothoe sp.
Lepidonotue ? squamatus
Tenonia priope

(= Earmothoe priope)
SabelIartIdae

Sabellaria oementarium
SabelIIdae

SabelItdae, untd.
Chone ecaudata
Chone mollis

Chone sp.
Demonax mediue

Euchone ineolor
Euchone limnicola
Megalomma pigmentum
Myxieola ? infundibulum
? Potamilla sp.

SerpulIdae
Serpulldae, unld.
Eydroidea elegane

(= Eydroidea pacifica)
Eydroidea graeilia

(= Eupomotua graeilia)
StgaltonIdae

Pholoe glabra
Sthenelaie verruculoea
Sthenelanella uniformie

Spionldae
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POLYCHAETA, Spionldae cont'd.
Splontdae, untd.
Apoprionoapio pygmaea 30 10

(= Prionoapio pygmaeue)
Boccardia sp.
Boccardia basilaria
Boccardiella hamata

(= Boccardia hamata)
Caraziella calafia

(= "Peeudopolydora sp.**)
Laonioe cirrata

Microepio pigmentata
Mieroepio maeulata

(= Spio maeulata;
= Nerinidee maeulata)

Minuepio cirrifera 10 150
(= Prionoapio cirrifera)

Paraprionoepio pinnata 10
Polydora bioccipitalie
Polydora caulleryi

(= P. brachycephala)
Polydora ligni 20
Polydora eocialie
Polydora sp.
Prionoepio heterobranchia 70 720

(= P. h, newporteneie)
Prionoapio sp. A

(= Prionoapio "ateenatrupi";
= P. nr. mdlmgreni)

Prionoepio sp.
Peeudopolydora paueibranehiata 8,040 110
Rynehoepio arenieola 10
Rhynehoapio sp.
Scolelepia acuta

(= Nerinidee acuta)
Scolelepia sp. 4 30 250
£pto ? filicornia
Spiophanea berkeleyorum
Spiophonee bombyx
Spiophonee missionensis 40 20
Strebloapio benedicti 10

Sptrorbtdae
Janua brasilieneie

Pileolaria peeudomilitarie
Syllldae
Syl11dae, untd.
^uto£t/*ua sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp, A 100
Exogone sp.
Odontoeyllie phoephorea
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POLYCHAETA, SylItdae cont'd.
Sphaeroeyllis oalifomiensis
Sphaeroeyllis sp.
? Syllie sp.
Typosyllis ? hyalina
Typosyllis sp.

TerebelIIdae

Terebel1Idae, untd.

Amaeana oeeidentalis
Pista fasciata
Pista ? disjuncta
Pista sp., Juv.
Streblosoma erassibranehia

ARTHROPODA

CRUSTACEA

C0PEP0DA

CALANOIDA

Calanotda, untd.

CYCLOPOIDEA

Cyclopotdea, untd.
Claueidium vancouverenee

HARPACTICOIDA

Harpactlocolda, untd.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI Idea, unld.
Caprella ealifornica
Caprella equilibra

GAMMARIDEA

Gammarldea, unld.
Amphideutopue oeulatue
Ampelieea eristata
Argissa hamatipes
Corophium aeherusicum
Eriethonis brasilieneis
Listriella goleta
Monoeuloidee sp.
Parapleuetee pugetteneis
Photis sp.
Podoeerus cristatus
Rudilemboidee stenopropodue
Weetwoodilla caeeula

CUMACEA

Cumacea, untd.
Campylaepie sp.
Cyelaepie sp.
Diastylis sp.
Diastylopeie tenuis
Oxyuroetylue pacifica

DECAPODA

Decapoda—larval
Anomura
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CRUSTACEA, cont'd. Station MDR 4 26 Apr 25 Oct
CalIlanasstdae

Callianaaaa califomienaia 20
Callianaaaa sp.
Upogebia sp.
PagurIdae
Pagurue sp.

Brachyura
CancerIdae

Cancer anthonyi
Cancer graeilia
Cancer sp., Juv.
Graps tdae
Eemigrapeue oregoneneie 40 180
Eemigrapeua sp., Juv.
Majldae

Loxorhyncua eriapotua
Pyromaia tubereulata
Ptnnothertdae

Ptnnothertdae, untd.

Opiethopue tranevereue
Pinnixa franeiecana
Pinnixa sp.
Seleroplax granulata

Car Idea

Alphetdae, untd.
Alpheua californieneia 10
Alpheopaia equidaetylua

(= Alpheua equidaetylua)
Betaeue enaenadeneie

Betaeua sp. untd.
Palaemonldae

Palaemonella holmeei

IS0P0DA

Isopoda, untd.
Cyathura sp.
Edotea eublittoralie
Edotea sp.
Gnathia erenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysldacea, unld.
TANAIDACEA

Tanaldacea, untd.
Anatanaie normani

Leptoehelia sp.
OSTRACODA

Ostracoda, untd. 250
Cylindroleberie sp.
Euphilomedee oarcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station MDR 4 26 Apr 25 Oct
Philomedea sp.
Rudiderma rostrata
Scleroeoneha sp. ^

CIRRIPEDIA

Balanua {Balanus) pacificua
Balanua trigonua
Balanua sp.
Megdbalanua tintinnabulum

ealifornicua ^
(= Balanua)

INSECTA

Chtronomtdae, larvae
Paraelunio alaakenaia, larvae

PYCNOGONIDA

Anoplodaotylua ereotua ^
Callipallene ealifomienaia 10
Pal Ien Idae, untd.

Tantyatylum intermedium

ASCHELMINTHES.

Nematoda, unld. ^

BRACHIOPODA

Glottidia albida

BRYOZOA (= ECTOPROCTA)

Bowerkankia graeilia **
Bugulo neritina
Celleporaria brunnea
Cryptoeula pallaeiana
Sehizoporella unicornie
Watereipora arcuata
Zoobotryon vertieillatum **>

CHORDATA

CEPHALOCHORDATA

Branehioatoma oalifomienae

UROCHORDATA ^
ASCIDACEA

Asctdacea, untd.

Botryllua sp.
Ciona inteetinalie
Mogula pugetieneie
Styela elava ^
Styela plieata

VERTEBRATA

OSTEICHTHYS

Gobtesoctdae

Gobieeox rheeecdon ^
GobiIdae

Gob Itdae, untd.
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VERTEBRATA, Gobi Idae cont'd. Station MDR 4 26 Apr 25 Oct
Gob 11dae, Iarvae

Clevelandia ioe
Ilypnue gilberti
Lepidogobiue lepidue

CNIDARIA (= COELENTERATA)

ANTHOZOA

Anthozoa, unld. 10
ACTINARIA

Acttnarta, unld.

DIadumentdae

Diadumene sp.
Edwards!Idae

Edwards IIdae, unld.

Edwordaia ealifornica
Edwordaia sp.
Edwordaia sp., juv.

Ha loci fvldae

Meeacmaea sp. A
PENNATULACEA

Stylatula elongata
Aeanthoptilum graeile

CERIANTHARIA

Cerlantharla, unld.
HYDR0Z0A

HYDRO IDA

Aglaophenia diveraidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata 250

(= Euphyea sp. A)
Obelia sp. present

ECHINODERMATA

ECHINOIDEA

Echlnoldea, unld. juv.
Strongyloeentrotua purpuratus

H0L0THUR0IDEA

Holothuroldea, untd.

0PHIUR0IDEA

Ophlurotdea, untd. juv.

ECHIURA

Lietriolobue pelodee
Ureehia eaupo

HEMICHORDATA

Enteropneusta, unld.

MOLLUSCA

GASTROPODA

Gastropoda, untd. Juv.
0PHISTHOBRANCHIA
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GASTROPODA, cont'd.
CEPHALASPIDEA

Cephalasptdea, unld.
ActeonIdae

Rietaxia punetooaelatua
AglaJIdae
Aglaja sp.
AtyIdae
Haminoea veeieula
Bulltdae

Bulla gouldiana
Phil Inidae

Woodbridgea sp.
Retus tdae

Suleoretuaa sp.
Volvulella panamica
Scaphandrtdae
Cylincha diegeneie
Cyliehnella euleitella

(= Aeteooina euleitella)
Cyliehnella harpa

(= Aeteooina harpa)
Cyliehnella inculta

(= Aeteooina inculta)
NUDI BRANCHIA

Nudlbranchla, untd.

Acanthodorie sp.
Cuthona sp.

(= Trineheaia sp.)
PYRAMIDELLIDA

PyramtdelItdae
Odoetomia sp.
Turbonilla sp.

PROSOBRANCHIA

MESOGASTROPODA

Caecldae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calyptertdae
CalyptraeIdae, untd.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforana
Crepidula sp., Juv.
LameI Iart tdae

Mareeniopeie aharonae
(= Lamellaria eharonae)

Nattcldae

Neverita reeluziana
Sinum sp.
Vltrlnellldae

Vitrinella oldroydi

Station MDR 4
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GASTROPODA, cont'd. Station MDR 4 26 Apr 25 Oct
NEOGASTROPODA

Col umbel IIdae

Alia carinata
(= Mitrella carinata)

Mitrella sp., juv.
Murieldae

Pteropurpura feetiva
Nassarltdae

Naeaariua mendieua

Naeaariua perpinguia
Na88oriu8 sp.

Oltvidae

Olivella baetica

Turrtdae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. Juv.
Card IIdae

Laevicardium subatriatum

CooperelIIdae
Cooperella aubdiaphana

Cultellldae

Ensia myrae
Siliqua lucida
Donacldae

Donax gouldii
Eryclnldae
Laeaea eubviridia
HIatellldae

Eiotella arotica

Kelllldae

Kellia laperouei
Leptonldae
Platomgeia meroeum

(= Lepton meroeum)
Luclnldae

Parvilucina approximata
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Lucina nuttalli
LyonsIIdae
Lyonaia ealiforniea
MactrIdae

MactrIdae, Juv.
Maetra ealifornica
Maetra sp. f
Spiaula eatilliformia
Spieula sp.. *
Treeue nuttalli

Montacutldae

Myeella grippi
Myeella pedroana
Myeella sp.
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PELECYPODA, cont'd.

Neaeromga sp.
(= Orobitella sp.)

MyIdae
Cryptomya ealifornica
Mytllldae
MytllIdae* Juv.
Amygdalum sp.
Modiolus sp.
Mueculue eenhoueei
Mytilue edulie
Nuculanldae

Nuculana sp.
OstreIdae

Oetrea lurida

PectinIdae

Leptopeoten latiauratua
PetricoIIdae

Petrieola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubriea
Solecurtldae
Tagelue eubteree
So IenIdae

Solen roeaceue
Solen eicariua

Solen sp. juv.
Tel IinIdae

Leporimetia obeea
Macoma acolaeta
Macoma carlotteneie
Macoma naeuta
Macoma yoldiformia
Macoma sp.* juv.
Tellina carpenteri
Tellina modeeta
Tellina sp.* Juv.
ThraclIdae

Thracia curta

Thyaslridae
Axinopeida eerrieata
Thyaeira flexuoea
VenerIdae

Chione ? undatella
Chione sp.* juv.
Compeomyax aubdiaphana
Protothaca staminea
Protothaca sp.* Juv.
Saxidomua nuttalli
Saxidomua sp.* juv.

POLYPLACOPHORA

Polyplacophora* unld.

Station MDR 4
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SCAPHOPODA Station MDR 4 26 Apr 25 Oct
Cadulue fueiformie

NEMERTEA

Nemertea* unld.

Cerebratulua ealifomienaia 20
Euplectonema burgeri 10
Micrura alaekeneie
Paranemertee sp. A
Tubulanua nothua
Tubulanua pellucidue
Tubulanua polymorphua 180

PHORONIDA

Phoronie pallida
Phoronie sp.
Phoronopeie sp.

PLATHYHELMINTHES

PolycI adIda, unld. 10

SIPUNCULIDA

SIpunculIda* unld.
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BENTHIC DATA STATION MDR 5

DATE

ANNELIDA

OLIGOCHAETA

OlIgochaeta, unld.
Tubtflcldae

Peloaeolex gdbriellae
POLYCHAETA

AmpharetIdae
Ampharete labrope
Amphieteie eeaphobranchiata
Melinna oeulata

ArabelIIdae

Arabellldae* unld. juv.
Drilonereie faleata
Arabella sp.

Capital IIdae
Capitella oapitata
Mediomaatua aeutua
Mediomaetue ambieeta

(= M, oalifornieneia%
= Capitita ambiaeta)

Notomaatua magnua
Notomaatua tenuia

Chaetopteridae
Spioehaetopterue costarum

ChrysopetalIdae
Chryaopetalum Occidentale
Paleanotue bellia

ClrratulIdae

ClrratulIdae* unld.
Caulleriella alata

Caulleriella bioculata
Caulleriella hamata
Caulleriella sp.* juv.
Chaetozone corona
Chaetozone seto8a
Chaetozone sp.
Cirratulue cirratue

Cirriformia luxurioea
Cirriformia apirobrancha
Cirriformia sp., juv.
Tharyx nr. teeeelata
Tharyx spp.

Cossuridae

Coeeura Candida
Coeeura pygodactylata

Ctenodr!IIdae
Ctenodrilue serratus
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POLYCHAETA, cont'd. Station MDR 5 26 Apr 25 Oct
Dorv111eIdae

Dorv!Ileldae, unld.

Ophryotrooha puerilie
Protodorvillea graeilie
Sehiatomeringoe longieomia

Eunleldae

Marphyea diejuncta
Marphyea belli oeulata

Flabel IIgerIdae
FlabelIIgeridae, unld.
Pheruaa eapulata
Pheruaa sp.* Juv. 10

GI veer Idae

Glyeera amerieana
Glyeera oapitata
Glyeera eonvoluta
Gyleera rouxii
Glyeera sp.* Juv. 10

GonladIdae

Gonladldae* unld. juv.
Glyainde armigera
Goniada brunnea
Goniada littorea
Goniada sp.* juv.

HesIonIdae

HesIon Idae* unld.

Gyptie brunnea
Mieropodarke dubia
Ophiodromue pugetteneie
Podarkeop8ia glabra 30 10

(= Gyptia brevipalpa)
LumbrInertdae

Lumbrlneridae* unld.
Lumbrineria ? eraaaidentata
Lumbrinerie ereeta 20

Lumbrineria lagunae 180 80
Lumbrinerie limieola

Lumbrineria ? tetraura
Lumbrineria spp. 10

Mage Iontdae
Magelona paeifiea
Magelona pitelkai
Magelona eaceulata

Ma Idantdae

Ma Idantdae* unld.

Aeyehie disparidentata 10
Aeychie sp.
Axiothella sp.
Praxillella affinia pacifica
Praxillella sp.

NephtyIdae
Nephtyldae* unld. juv.
Nephtya caecoidee 30
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POLYCHAETA, Nephtyldae cont'd.
Nephtya califomienaia
Nephtye cornuta franoiecana
Nephtya ferruginea

Nereididae (= Nereidae)

Nereidldae, unld. juv.
Neanthea acuminata

(= Neanthea arenaoeodentata)
Nereia lateaeena
Nereia procera
Nereia sp., Juv.
? Perinereia monterea
Platynereie bieanalieulata

Onuphldae
Onuphldae, unld. juv.
Diopatra ornata
Diopatra eplendidiaeima
Diopatra sp., Juv.
Onuphia elegana

(= Nothria elegana)
Onuphia irideaeena

(= Nothria irideaeena)
Ophellldae

Armandia bioculata
Polyophthalmue piotue

OrbIniIdae

Leitoeooloploe elongatue
(= Eaploacoloploa elongatua)

Noineria dentritiea
Seoloploe acmeceps

Owen IIdae

Owenia eollaria

Paraonldae

Aemira catherinae
(= Aceeta catherinae)

Aemira horikoehii
(- Aeesta horikoehii)

Levineenia oeulata
(= Tauberia oeulata;

- Paraonia gracillia oeulata)
Arieidea wassi

Paraonella platybranchia
(= Paraonidea platybranchia)

PectlnarlIdae

Peetinaria oalifomieneie
(= P. c. newporteneie)

Phyllodocldae
Phy11odocIdae, unld.
Eteone ealifornica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioeulata

(= Eulalia aviculieeta)

Station MDR 5
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 5 26 Apr 25 Oct
Eulalia sp., juv.
Eumida bifoliata
Eumida aanquinea
? Genetyllie castonea
Eeaionura eoineaui diffieilie
Phyllodoee hartmanae
Phyllodooe (Anaitidea) papilloaa
Phyllodooe sp.
Phyllodooe (Anaitidea) sp., Juv.
Pteroeirrue sp.

Pllarglldae
Anciatroayllia hamata
Pilargia berkeleyi
Sigambra tentaeulata

Poecllochaetlidae

Poeeiloehaetue johneoni
Poeeiloehaetue sp.

Polynotdae
Polynoldae, unld.
Ealoeydna johneoni
Ealoaydna sp.
Earmothoe ? erassieirrata
Earmothoe hirsuta
Earmothoe imbrieata
Earmothoe scriptoria
Earmothoe sp.
Lepidonotus ? squamatus
Tenonia priops

(- Earmothoe priope)
Sabellarltdae

Sabellaria aementarium

SabelIidae

SabelIIdae, unld.

Chone eeaudata
Chone mollis

Chone sp.
Demonax mediue

Euchone ineolor
Euchone lirnnioola 3,370 1,350

Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

SerpulIdae
Serpulldae, unld.
Eydroides elegane 10

(= Eydroides paoifica)
Eydroides gracilis

(= Eupomatus gracilis)
SIgalionldae

Pholoe glabra
Sthenelais verruouloea
Sthenelanella uniformis

Spionldae
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POLYCHAETA, Spionldae cont'd.
Spionldae* unld.
Apoprionospio pygmaea

(= Prionospio pygmaeus)
Boccardia sp.
Boccardia basilaria

Boccardiella hamata
(= Boccardia hamata)

Caraziella ealafia
(= "Pseudopolydora sp.**)

Laoniee eirrata
Mieroepio pigmentata
Mierospio maeulata

(= Spio maeulata;
- Nerinidee maeulata)

Minuspio eirrifera
(= Prionoepio eirrifera)

Paraprionoepio pinnata
Polydora biooeipitalis
Polydora oaulleryi

(= P. braahyeephala)
Polydora ligni
Polydora soeialis
Polydora sp.
Prionospio heterobranehia

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

(= Prionospio "steenstrupi";
- P. nr. malmgreni)

Prionospio sp.
Pseudopolydora paueibranehiata

Rynchoepio arenieola
Rhynehospio sp.
Seolelepis acuta

( = Nerinidee acuta)
Seolelepis sp. A
Spio ? filieornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Streblospio benedicti

Splrorbldae
Janua brasiliensis

Pileolaria peeudomilitarie
Syllldae
SylIIdae* unld.
Autolytue sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
Odontosyllis phosphorea
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POLYCHAETA, Syllldae cont'd. Station MDR 5 26 Apr 25 Oct
Sphaeroeyllis oalifomiensis
Sphaeroeyllis sp.
? Syllis sp.
Typosyllis ? hyalina
Typosyllis sp.

TerebelIIdae

TerebelIIdae, unld.

Amaeana occidentalis 20

Pista fasciata
Pista ? disjuncta
Pista sp., juv.
Streblosoma crassibranchia

ARTHROPODA

CRUSTACEA

C0PEP0DA

CALANOIDA

Calanotda* unld.

CYCL0P0IDEA

Cyclopoldea* unld.
Clausidium vancouverense

HARPACTICOIDA

Harpacttocolda* unld.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

Caprellldea* unld.
Caprella ealifornica
Caprella equilibra 170 430

GAMMARIDEA

Gammartdea* unld.

Amphideutopue oculatus
Ampelisca cristata
Argissa hamatipes
Corophium acherusicum
Eriethonis brasiliensis

Listriella goleta
Monoculoidee sp. 10
Parapleuetes pugettensis
Photis sp.
Podoceru8 cristatua 10

Rudilemboidea atenopropodua
Weetwoodilla oaecula

CUMACEA

Cumacea* unld.

Campylaapia sp.
Cyelaapia sp.
Diaatyli8 sp.
Diaatylopaia tenuis
0xyuroatylu8 paoifica

DECAP0DA

Decapoda—larval
Anomura
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CRUSTACEA, cont'd.

CalIianassldae

Callianaaaa califomienaia
Callianaaaa sp.
Upogebia sp.
Pagurldae
Pagurua sp.

Brachyura
CancerIdae

Cancer anthonyi
Cancer graeilia
Caneer sp., juv.
Grapsidae
Eemigrapeue oregoneneie
Eemigrapeua sp., Juv.
Majldae
Loxorhyncue criepatue
Pyromaia tubereulata
PInnotheridae

Plnnotherldae, unld.
Opisthopus transversue
Pinnixa franeieeana
Pinnixa sp.
Seleroplax granulata

Car Idea

Alpheldae, unld.
Alpheua ealifomienaia
Alpheopaia equidaetylua

(= Alpheua equidaetylua)
Betaeue enaenadeneia
Betaeua sp. unld.

Palaemonidae

Palaemonella holmesi

IS0P0DA

Isopoda* unld.
Cyathura sp.
Edotea aublittoralie
Edotea sp.
Gnathia erenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysldacea* unld.
TANAIDACEA

Tanaldacea* untd.
Anatanaia normani

Leptoohelia sp.
0STRAC0DA

Ostracoda* unld.

Cylindroleberia sp.
Euphilomedea carcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station 5 26 Apr 25 Oct
Philomedee sp.
Rudiderma roetrata
Soleroooneha sp.

CIRRIPEDIA

Balanua (Balanua) pacificua
Balanua trigonua
Balanua sp.
Megabalanua tintinnabulum

ealifornicue
(= Balanua)

INSECTA

Chlronomldae, larvae

Paraelunio alaakenaia, larvae
PYCNOGONIDA

Anoplodaotylua ereotua
Callipallene ealifomienaia
Pal Ien Idae, unld.

Tantyatylum intermedium

ASCHELMINTHES

Nematoda, unld.

BRACHIOPODA

Glottidio albida

BRYOZOA (= ECTOPROCTA)

Bowerkankia graeilia
Bugula neritina
Celleporaria brunnea
Cryptoeula pallaeiana
Sohizoporella unioornie
Water8ipora arcuata
Zoobotryon verticillatum

CHORDATA

CEPHALOCHORDATA

Branehioatoma oalifomienae

UROCHORDATA

ASCIDACEA

Asctdacea, unid.

Botryllua sp.
Ciona inteetinalie
Mogula pugetieneie
Styela elava ..
Styela plieata

VERTEBRATA

OSTEICHTHYS

Gob IesocIdae

Gobieeox rheeeodon

Gobiidae

GobiIdae, unid.
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VERTEBRATA, GobiIdae cont'd.
GobiIdae, larvae

Clevelandia ioe

Ilypnue gilberti
Lepidogobiue lepidue

CNIDARIA (= COELENTERATA)

ANTHOZOA

Anthozoa, unld.

ACTINARIA

Actlnarla, unld.

Diadumenldae

Diadumene sp.
Edwards!tdae

Edwards!Idae, unld.
Edwordaia aaliforniea
Edwordaia sp.
Edwordaia sp.* juv.
HaloclIvldae

Meeaemaea sp. A
PENNATULACEA

Stylatula elongata
Aeanthoptilum graeile

CERIANTHARIA

Cerlantharia* unld.

HYDROZOA

HYDROIDA

Aglaophenia diveraidentata
Aglaophenia nr,pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphyea sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echlnoldea* unld. juv.
Strongyloeentrotua purpuratua

HOLOTHUROIDEA

Holothuroldea* unld.

OPHIUROIDEA

Ophluroldea* unid. Juv.

ECHIURA

Liatriolobua pelodea
Ureehia eaupo

HEMICHORDATA

Enteropneusta* unld.

MOLLUSCA

GASTROPODA

Gastropoda* unid. juv.
OPHISTHOBRANCHIA

Station MDR 5
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GASTROPODA, cont'd. Station MDR 5 26 Apr 25 Oct
CEPHALASPIDEA

Cephalaspidea* unld.
Acteonldae

Rietaxia punetooaelatua
Aglajldae
Aglaja sp.
Atyidae
Eaminoea veeicula

Bui Itdae

Bulla gouldiana
Phil Intdae

Woodbridgea sp.
RetusIdae

Sulcoretuea sp.
Volvulella panamica
Scaphandrldae
Cylincha diegeneie
Cyliehnella euleitella

(- Aeteooina euleitella)
Cyliehnella harpa

(= Aeteooina harpa)
Cyliehnella inculta 40

(= Aeteoeina inculta)
NUDI BRANCH IA

Nudibranchia* unld.

Aeanthodorie sp.
Cuthona sp.

(= Trineheeia sp.)
PYRAMIDELLIDA

PyramidelIIdae
Odoetomia sp.
Turbonilla sp.

PROSOBRANCHIA

MES0GASTR0P0DA

Caecldae

Caecum sp.
Fartulum sp.
Mieranellium sp.
Calypterldae
Calyptraeidae* unld.
Crepidula onyx
Crepidula doreata

(- Crepepatella lingulata)
Crepidula preforane
Crepidula sp.* juv.
Lame Ilar!tdae

Mareeniopeie aharonae
(= Lamellaria aharonae)

Natletdae

Neverita reoluziana
. Sinum sp.
Vttrlnellidae

Vitrinella oldroydi
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GASTROPODA, cont'd.

NEOGASTROPODA

Col umbel Itdae

Alia carinata
(= Mitrella carinata)

Mitrella sp., juv.
Murtctdae

Pteropurpura feetiva
NassartIdae

Naeeariue mendicue
Naaaariu8 perpinguia
Naaaariua sp.

Ollvidae

Olivella baetiea

Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. juv.
Card!idae

Laevicardium aubatriatum

Coopere111dae
Cooperella eubdiaphana

Cultellidae

Enai8 myrae
Siliqua lucida

Donacidae

Donax gouldii
Eryclnldae
Laaaea aubviridis

Hiatellldae

Eiatella arctica
Kellildae

Kellia laperouei
Leptonidae
Platomgaia meroeum

(= Lepton meroeum)
Luclnidae

Parvilucina approximata
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Lueina nuttalli

Lyons!Idae
Lyoneia ealifornica

MactrIdae

MactrIdae, Juv.
Maetra ealifornica
Maetra sp.
Spieula oatilliformia
Spiaula sp.
Treeua nuttalli

Montacutldae

Myaella grippi
Myeella pedroana
Myaella sp.

Station MDR 5
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PELECYPODA, Montacutldae cont'd. Station MDR 5 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
MyIdae
Cryptomya ealifornica
Mytilidae
Mytilidae, juv.
Amygdalum sp.
Modiolus sp.
Muaoulua aenhouaei 10

Mytilua edulia
Nuculanidae

Nueulana sp.
Ostreldae

Oetrea lurida
PectinIdae

Leptopeoten latiauratua
PetricoIIdae

Petricola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubrica
Solecurtldae

Tagelue eubteree 10
So Ien Idae

Solen roeaceua 10
Solen eieoriua
Solen sp. Juv.

Te111nIdae

Leporimetia obeaa
Maeoma aeolasta
Maeoma carlottensis
Maeoma nasuta
Maeoma yoldiformia 50
Maeoma sp., juv.
Tellina earpenteri
Tellina modeeta
Tellina sp., juv.
ThraciIdae

Thraoia eurta

Thyaslrldae
Axinopaida eerricata
Thyaaira flexuoea
VenerIdae

Chione ? undatella
Chione sp.* Juv. 10
Compeomyax aubdiaphana
Protothaca ataminea
Protothaca sp., juv.
Saxidomua nuttalli

Saxidomua sp., Juv.
P0LYPLAC0PH0RA

Polyplacophora, unld.
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SCAPHOPODA Station MDR 5 26 Apr 25 Oct
Cadulua fuaiformia

NEMERTEA

Nemertea, unid. 10

Cerebratulua califomienaia 20
Euplectonema burgeri
Mierura alaakenaia
Paranemertea sp. A 20
Tubulanua nothua
Tubulanua pellucidua
Tubulonue polymorphue 10

PH0R0NIDA

Phoronia pallida
Phoronia sp.
Phoronopaia sp.

PLATHYHELMINTHES

PolycI adIda, unld. 10

SJPUNCULIDA

SIpunculida, unld.
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BENTHIC DATA STATION MDR 6

DATE 26 Apr 25 Oct
1984 1984

ANNELIDA

OLIGOCHAETA

Ollgochaeta, unid.
Tublflcldae

Peloaoolex gdbriellae
POLYCHAETA

Ampharetidae
Ampharete labrope
Amphicteia acaphobranohiata
Melinna oeulata

ArabelIIdae

Arabelltdae, unid. juv.
Drilonereia faleata
Arabella sp.

CapitelIIdae
Capitella oapitata 100
Mediomaatua aeutua
Mediomoetue ambiaeta 340 530

(= M* oalifomieneie•
= Capitita ambiaeta)

Notomaatua magnua
Notomaatua tenuis

ChaetopterIdae
Spiochaetopterue costarum

ChrysopetalIdae
Chryaopetalum oecidentale
Paleanotus bellis

ClrratulIdae

CirratulIdae, unfd.

Caulleriella alata
Caulleriella bioeulata
Caulleriella hamata

Caulleriella sp., Juv.
Chaetozone corona 90 300

Chaetozone setosa
Chaetozone sp.
Cirratulus cirratus
Cirriformia luxuriosa
Cirriformia apirobrancha 430
Cirriformia sp., Juv.
Tharyx nr. teeaelata
Tharyx spp. 10 80

Cossurldae

Co88ura Candida
Coeeura pygodactylata

CtenodriIidae

Ctenodrilua aerratus
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POLYCHAETA, cont'd.

Dorvilleldae

DorviIleldae, unid.

Ophryotroeha puerilie
Protodorvillea graeilia
Schiatomeringoa longieomia

Eunlcldae

Morphyaa disjuncta
Marphyaa belli oeulata

Flabel IIgeridae
FlabelIIgeridae, unld.
Pheruaa eapulata
Pheruaa sp., Juv.

Glycerldae
Glyeera omerieana
Glyeera oapitata
Glyeera eonvoluta
Gyleera rouxii
Glyeera sp., Juv.

Gonladtdae

Gontadtdae, untd. juv.
Glycinde armigera
Goniada brunnea
Goniada littorea

Goniada sp., Juv.
Hestontdae

Heston Idae, unid.

Gyptia brunnea
Mieropodarke dubia
Ophiodromus pugettenais
Podarkeopsis glabra

(- Gyptis brevipalpa)
Lumbrinertdae

Lumbrinertdae, unid.

Lumbrineris ? erassidentata
Lumbrinerie ereeta
Lumbrineris lagunae
Lumbrineris limieola

Lumbrineris ? tetraura
Lumbrineris spp.

Magetontdae
Magelona paeifiea
Magelona pitelkai
Magelona saceulata

Ma Idantdae

Maldanl(dae, unld.
Aeyohis disparidentata
Asychis sp.
Axiothella sp.
Praxillella affinie paeifiea
Praxillella sp.

Nephtyldae
Nephtyldae, unld. juv.
Nephtys eaeeoides
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POLYCHAETA, Nephtyldae cont'd. Station MDR 6 26 Apr 25 Oct
Nephtye californieneis
Nephtye eornuta franeieeana 20
Nephtye ferruginea

NereidIdae (= Nereldae)

Nereldldae, unid. juv.
Neanthes acuminata

(= Neanthes arenaoeodentata)
Nereie latescens

Nereis procera
Nereie sp., juv.
? Perinereis monterea
Platynereis bieanaliculata

Onuphldae
Onuphldae, unid. juv.
Diopatra ornata
Diopatra splendidiasima
Diopatra sp., Juv.
Onuphia elegan8

(= Nothria elegana)
Onuphie irideaeena

(= Nothria irideaeena)
OphelIldae

Armandia bioeulata
Polyophthalmua pictua

Orb Inildae

Leitoacoloploa elongatua 280 680
(= Eaploacoloploa elongatue)

Nainerie dentritiea
Seoloploa aemecepe

Owent tdae

Owenia eollaria

Paraonldae

Aemira catherinae
(= Aceata catherinae)

Aemira horikoehii
(= Aceeta horikoehii)

Levineenia oeulata
(= Tauberia oeulata;
= Paraonia graeillia oeulata)

Arieidea wassi

Paraonella platybranchia
(= Paraonidea platybranchia)

PectlnarlIdae

Pectinaria californieneie
(= P. c. newporteneia)

Phyllodocldae
Phyllodocldae, untd.
Eteone ealifornica
Eteone dilatae
Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata

(= Eulalia aviculiaeta)
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 6
Eulalia sp., juv.
Eumida bifoliata
Eumida aanquinea
? Genetyllia eaatanea
Hesionura coineaui diffieilia
Phyllodoee hartmanae
Phyllodoee (Anaitidea) papilloaa
Phyllodoee sp.
Phyllodoee (Anaitidea) sp., juv.
Pteroeirrua sp.

Ptlarglidae
Aneiatro8yllia hamata
Pilargia berkeleyi
Sigombra tentaeulata

PoecllochaettIdae

Poeeiloehaetue johneoni
Poeeiloehaetue sp.

Polynoldae
Polynoldae, unld.
Ealoaydna johneoni
Ealoaydna sp.
Earmothoe ? eraaaieirrata
Earmothoe hireuta

Earmothoe imbrioata
Earmothoe eeriptoria
Earmothoe sp.
Lepidonotue ? aquamatua
Tenonia priope

(= Earmothoe priope)
Sabellarlidae

Sabellaria aementarium

SabelIldae

SabelIidae, unld.

Chone eeaudata
Chone mollie

Chone sp.
Demonax mediua

Euchone incolor
Euchone limnicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

SerpulIdae
Serpulldae, unld.
Eydroidea elegana

(= Eydroidea paeifiea)
Eydroidea graeilia

(= Eupomatua graeilia)
Sigallonldae

Fholoe glabra
Sthenelais verruculoaia

_ Sthenelanella uniformis
SpIonidae B72
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POLYCHAETA, Spionldae cont'd. Station MDR 6 26 Apr 25 Oct
Spionldae, unid.
Apoprionoepio pygmaea

(= Prionoapio pygmaeue)
Boccardia sp.
Boccardia basilaria
Boocardiella hamata 20

(= Boccardia hamata)
Caraziella calafia

(= "Pseudopolydora sp.**)
Laonice cirrata
Microepio pigmentata
Microepio maeulata

(= Spio maeulata;
= Nerinidee maeulata)

Minuspio eirrifera 20 10
(= Prionospio eirrifera)

Paraprionospio pinnata 10
Polydora biooeipitalis
Polydora eaulleryi

(= P. brachyeephala)
Polydora ligni 120 170
Polydora socialis
Polydora sp.
Prionospio heterobranchia 40 40

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

(= Prionospio "steenetrupi";
= P. nr. malmgreni)

Prionospio sp.
Pseudopolydora paueibranehiata 760 1,660
Rynchospio arenieola 30
Rhynehoepio sp.
Seolelepis acuta

(= Nerinidee acuta)
Scolelepie sp. 4 140 20
Spio ? filieornie
Spiophanes berkeleyorum
Spiophonee bombyx
Spiophanes missioneneis
Strebloepio benedicti 30

Spirorbldae
Janua brasiliensis
Pileolaria peeudomilitarie

Syllldae
Syllldae, untd.
Autolytue sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
Odontoeyllie phosphorea
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POLYCHAETA, SylIIdae cont'd.
Sphaeroeyllie oalifomieneie
Sphaeroeyllie sp.
? Syllis sp.
Typosyllis ? hyalina
Typosyllis sp.

TerebelIidae

TerebelIIdae, unld.

Amaeana oeeidentalis
Pista fasciata
Pista ? disjuncta
Pista sp., juv.
Streblosoma crassibranchia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Catanolda, unld.

CYCLOPOIDEA

Cyclopotdea, unld.
Clausidium vancouverenee

HARPACTICOIDA

Harpacttocotda, untd.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI idea, unid.
Caprella ealifornica
Caprella equilibra

GAMMARIDEA

Gammarldea, unid.
Amphideutopue oeulatus
Ampelisca crietata
Argissa hamatipes
Corophium aeherusieum
Ericthonis brasiliensis

Listriella goleta
Monoeuloides sp.
Parapleustes pugettensis
Photis sp.
Podoeerus eristatus

Rudilemboidee stenopropodue
Westwoodilla eaeeula

CUMACEA

Cumacea, unid.
Campylaspis sp.
Cyalaspis sp.
Diastylis sp.
Diastylopsis tenuis
Oxyurostylus paeifiea

DECAPODA

Decapoda—larval
Anomura
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CRUSTACEA, cont'd. Station MDR 6 26 Apr 25 Oct
CalIlanassidae

Callianassa ealifomieneis
Callianassa sp.
Upogebia sp.
Pagurldae
Pagurue sp.

Brachyura
Cancer Idae

Cancer anthonyi
Cancer gracilis
Cancer sp.* juv.
Grapsldae
Eemigrapeus oregoneneie
Eemigrapeue sp.* Juv.
MaJIdae

Loxorhyneus crispatus
Pyromaia tubereulata
PInnotherldae

Ptnnothertdae* unld.

Opisthopus transversus
Pinnixa franeiseana
Pinnixa sp.
Saleroplax granulata

Car idea

Alpheidae, unld.
Alpheue oalifomieneie
Alpheopeis equidaetylus

(= Alpheus equidactylue)
Betaeus ensenadeneis

Betaeue sp. unld.
Palaemonldae

Palaemonella holmesi

ISOPODA

Isopoda, unid.
Cyathura sp. 10
Edotea eublittoralie

Edotea sp.
Gnathia orenulatifrons
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysidacea, unld.
TANAIDACEA

Tanaidacea, untd.
Anatanaie normani

Leptoohelia sp.
0STRACODA

Ostracoda, unld.

Cylindroleberie sp.
Euphilomedee oareharodonta



CRUSTACEA, OSTRACODA cont'd.
Philomedes sp.
Rudiderma rostrata
Scleroconcha sp.

CIRRIPEDIA

Balanus (Balanus) paeifieus
Balanus trigonus
Balanus sp.
Megabalanue tintinnabulum

californicus
(= Balanus)

INSECTA

Chlronomldae, larvae
Paraelunio alaskensis, larvae

PYCNOGONIDA

Anoplodaotylus ereetus
Callipallene oalifomieneie
Pal Ien Idae, unid.

Tantystylum intermedium

ASCHELMINTHES

Nematoda* unld.

BRACHIOPODA

Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia gracilis
Bugula neritina
Celleporaria brunnea
Cryptosula pallasiana
Sehizoporella unieornie
Watersipora areuata
Zoobotryon vertieillatum

CHORDATA

CEPHALOCHORDATA

Branehiostoma ealifomiense

UROCHORDATA

ASCIDACEA

Ascldacea, unid.

Botryllus sp.
Ciona intestinalis
Mogula pugetiensis
Styela elava
Styela plieata

VERTEBRATA

OSTEICHTHYS

Goblesocldae

Gobieeox rheesodon
GobiIdae

Gobitdae, untd.

Station MDR 6 26 Apr 25 Oct
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GASTROPODA, cont'd. Station MDR 6 26 Apr 25 Oct
CEPHALASPIDEA

Cephalaspldea, unld.
Acteonldae

Rietaxie punetoeaelatue
AglaJIdae
Aglaja sp.
Atyldae
Haminoea vesieula
Bui IIdae

Bulla gouldiana
Phil InIdae

Woodbridgea sp.
RetusIdae

Sulooretuea sp.
Volvulella panamica
Scaphandrfdae
Cylinaha diegeneis
Cyliehnella euleitella

(= Aeteoeina euleitella)
Cyliehnella harpa

(= Aeteoeina harpa)
Cyliehnella inculta 60

(= Aeteoeina inculta)
NUDI BRANCH IA

Nudlbranchia, unld.
Acanthodorie sp.
Cuthona sp.

(= Trinchesia sp.)
PYRAMIDELLIDA

PyramldelIIdae
Odostomia sp.
Turbonilla sp.

PROSOBRANCHIA

MES0GASTR0P0DA

Caecldae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calypterldae
Calyptraeldae, unld.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforane
Crepidula sp., juv.
LameIlarf tdae

Marseniopeie eharonae
(= Lamellaria eharonae)

NatIcIdae

Neverita recluziana
Sinum sp.
Vttrtnellldae

Vitrinella oldroydi
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VERTEBRATA, Gob Iidae cont'd.

GobiIdae, larvae

Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA

Anthozoa, unld.
ACTINARIA

Actlnarta, untd.

Dtadumentdae

Diadumene sp.
Edwards Itdae

Edwardsttdae, untd.

Edwardsia ealifornica
Edwardsia sp.
Edwardsia sp., Juv.
Halocltvtdae

Mesaemaea sp. A
PENNATULACEA

Stylatula elongata
Aeanthoptilum gracile

CERIANTHARIA

Cerlantharta, untd.
HYDROZOA

HYDROIDA

Aglaophenia divereidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echtnotdea, untd. Juv.
Strongylocentrotue purpuratus

HOLOTHUROIDEA

HoiothuroIdea, untd.

OPHIUROIDEA

Ophturotdea, untd. juv.

ECHIURA

Listriolobus pelodee
Urechie caupo

HEMICHORDATA

Enteropneusta, untd.

MOLLUSCA

GASTROPODA

Gastropoda, untd. Juv.
OPHISTHOBRANCHIA

Station MDR 6 26 Apr 25 Oct
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GASTROPODA, cont'd. Station MDR 6 26 Apr 25 Oct
NEOGASTROPODA

Co Iumbel Itdae

Alia carinata
(= Mitrella carinata)

Mitrella sp.# Juv.
Murlctdae

Pteropurpura festiva
NassartIdae

Nassarius mendicus
Nassarius perpinguis
Nassarius sp.

01 tvtdae

Olivella baetiea
Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda* untd. Juv.
Card!tdae

Laevicardium substriatum
Cooperel IIdae
Cooperella subdiaphana

Cultellldae
Ensis myrae
Siliqua lucida

Donacldae

Donax gouldii
Eryctnldae
Laeaea eubviridie
Hiatellldae

Biatella aretica
Kellildae

Kellia laperouei
Leptonidae
Platomgeia meroeum

(= Lepton meroeum)
Luc Inidae

Parvilucina approximata
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Lucina nuttalli

Lyons Iidae
Lyoneia ealifornica

MactrIdae

MactrIdae* Juv.
Maetra ealifornica
Maetra sp.
Spieula oatilliformie
Spieula sp.
Treeue nuttalli

Montacutldae
Myeella grippi
Myeella pedroana
Myeella sp.
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PELECYPODA, Montacutldae cont'd.
Neaeromga sp.

(= Orobitella sp.)
MyIdae
Cryptomya ealifornica
Mytilidae
MytilIdae, juv.
Amygdalum sp.
Modiolus sp.
Musculus senhousei
Mytilue edulie
Nuculanldae

Nuculana sp.
Ostreidae

Ostrea lurida
PectinIdae

Leptopeoten latiauratus
PetricoIIdae

Petricola tellimyalie
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubriea

Solecurtldae

Tagelus subteres
SoI en Idae

Solen rosaeeue
Solen sicarius
Solen sp. juv.

Tel IInIdae

Leporimetis obesa
Maeoma aeolasta
Macoma carlotteneis

Macoma nasuta
Macoma yoldiformis
Macoma sp., Juv.
Tellina carpenteri
Tellina modesta
Tellina sp., juv.
ThracIIdae

Thracia eurta

Thyaslrldae
Axinopeida eerrieata
Thyasira flexuosa
VenerIdae

Chione ? undatella
Chione sp.* Juv.
Compsomyax subdiaphona
Protothaca staminea
Protothaea sp.» juv.
Saxidomus nuttalli
Saxidomus sp.* juv.

POLYPLACOPHORA

Polyplacophora* unld.
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SCAPHOPODA Station MDR 6 26 Apr 25 Oct
Cadulus fusiformis

NEMERTEA

Nemertea* unld.

Cerebratulue oalifomieneie
Euplectonema burgeri
Micrura alaskeneie
Paranemertee sp. A
Tubulanua nothus
Tubulonue pellucidue
Tubulanus polymorphus

PHORONIDA

Phoronis pallida
Phoronis sp.
Phoronopsis sp.

PLATHYHELMINTHES

Polycladlda, unld.

SIPUNCULIDA

SipunculIda* unid.
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BENTHIC DATA STATION MDR 7

DATE

ANNELIDA

OLIGOCHAETA

01Igochaeta* unid.
Tublftcidae

Pel08colex gabriellae
POLYCHAETA

AmpharetIdae
Ampharete labrope
Amphicteie scaphobronohiata
Melinna oeulata

ArabelIIdae

Arabellidae* unld. Juv.
Drilonereis faleata
Arabella sp.

CapitelIIdae
Capitella oapitata
Mediomastus acutue
Mediomaetue ambieeta

(- M. oalifomiensis,
= Capitita ambiseta)

Notomastus magnus
Notomastus tenuis

ChaetopterIdae
Spiochaetopterue oostarum

ChrysopetalIdae
Chrysopetalum oecidentale
Paleanotue bellis

Clrratulidae

ClrratulIdae, unid.
Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone eetoea
Chaetozone sp.
Cirratulus eirratus
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.

Cossuridae

Cossura Candida
Cossura pygodactylata

CtenodrlIIdae

Ctenodrilus serratue
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POLYCHAETA, cont'd. Station MDR 7 26 Apr 25 Oct
DorvIIleldae

Dorv!Ileldae* unid.

Ophryotroeha puerilie
Protodorvillea graeilie
Sehistomeringos longieornis 10

Eunicldae

Marphysa disjuncta
Marphyea belli oeulata

Flabel IIgeridae
FlabelIIgeridae* unld.
Pherusa capulata
Pherusa sp.* Juv.

Glycerldae
Glyeera amerieana 10
Glyeera oapitata
Glyeera eonvoluta
Gyleera rouxii
Glyeera sp., Juv.

Gonladldae

Gonladldae* unid. Juv.
Glyeinde armigera
Goniada brunnea
Goniada littorea 20
Goniada sp.* Juv.

HesIon Idae

HesIon Idae* unld.
Gyptie brunnea
Mieropodarke dubia
Ophiodromus pugettensis
Podarkeopeie glabra

(= Gyptis brevipalpa)
Lumbrinertdae

LumbrInertdae* unid.

Lumbrineris ? erassidentata
Lumbrinerie ereeta
Lumbrinerie lagunae 470 170
Lumbrinerie limicola
Lumbrineris ? tetraura
Lumbrineris spp.

MageIontdae
Magelona paeifiea
Magelona pitelkai
Magelona eaeculata

Ma Idan Idae

Maldantdae* unld.
Aeychie dieparidentata
Aeyehie sp.
Axiothella sp.
Praxillella affinie paeifiea
Praxillella sp.

Nephtyldae
Nephtyldae* unld. juv.
Nephtye eaeeoidee 20 20
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POLYCHAETA, Nephtyldae cont'd.
Nephtye oalifomiensis
Nephtye eornuta franciseana
Nephtys ferruginea

NereidIdae (= Nereldae)

Nereldldae, unld. Juv.
Neanthee acuminata

(= Neanthes arenaoeodentata)
Nereis lateeeene
Nereis procera
Nereis sp., Juv.
? Perinereis monterea
Platynereis bieanalieulata

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

(= Nothria elegans)
Onuphis irideseens

(= Nothria irideseens)
Ophelildae

Armandia biooulata
Polyophthalmus pietus

Orb inildae

Leitoseoloplos elongatue
(= Eaploseoloplos elongatue)

Naineris dentritiea
Scoloplos acmeceps

Owen Itdae

Owenia collarie

Paraontdae

Aemira catherinae
(= Aeesta catherinae)

Aemira horikoehii
(= Aceeta horikoshii)

Levineenia oeulata
(= Tauberia oeulata;
= Paraonis gracillis oeulata)

Arieidea wassi
Paraonella platybranchia

(= Paraonidee platybranchia)
PectinartIdae

Pectinaria oalifomieneie
(= P. e, newporteneie)

Phyllodocldae
Phyllodocldae, untd.
Eteone ealifornica
Eteone dilatae
Eteone sp.
Eulalia ? myriaoyclum
Eulalia quadrioculata

(= Eulalia avieuliseta)
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 7 26 Apr 25 Oct
Eulalia sp., Juv.
Eumida bifoliata
Eumida sanquinea
? Genetyllis castonea
Eeeionura ooineaui difficilie
Phyllodoee hartmanae
Phyllodoee (Anaitides) papillosa
Phyllodoee sp.
Phyllodoee (Anaitides) sp.* juv.
Pteroeirrus sp.

PllargtIdae
Aneistrosyllis hamata
Pilargis berkeleyi
Sigambra tentaeulata

Poecllochaetlidae

Poeeiloehaetue johneoni 10
Poeeiloehaetue sp.

Polynoldae
Polynoidae* unld.
Ealosydna Johnsoni
Ealosydna sp.
Earmothoe ? erassieirrata
Earmothoe hireuta
Earmothoe imbricata
Earmothoe scriptoria
Earmothoe sp.
Lepidonotue ? squamatus
Tenonia priope 10

(= Earmothoe priope)
SabelIarIIdae

Sabellaria eementarium
SabelIldae

SabelIIdae* unid.

Chone eoaudata
Chone mollis

Chone sp.
Demonax mediue

Euchone inoolor

Euchone limnicola 1,750 1,890
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

SerpulIdae
Serpulldae, unid.
Hydro ides elegans 140

(= Eydroidee paeifiea)
Eydroidee graeilie

(= Eupomatue graeilie)
Slgallonidae

Pholoe glabra
Sthenelaie verrueulosa
Sthenelanella uniformie

Spionldae
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POLYCHAETA, Spionldae cont'd.
Spionldae, unid.
Apoprionoepio pygmaea

(= Prionospio pygmaeue)
Boccardia sp.
Boccardia basilaria
Boocardiella hamata

(= Boccardia hamata)
Caraziella ealafia

(= "Pseudopolydora sp.**)
Laoniee eirrata
Microepio pigmentata
Mierospio maeulata

(= Spio maeulata;
- Nerinidee maeulata)

Minuspio eirrifera
(= Prionospio cirrifera)

Paraprionospio pinnata
Polydora bioeeipitalis
Polydora caulleryi

(= P. braehycephala)
Polydora ligni
Polydora social is
Polydora sp.
Prionospio heterobranchia

(= P. h. newportensis)
Prionoepio sp. A

(= Prionoepio "steenstrupi";
= P. nr. maZmgweni)

Prionospio sp.
Pseudopolydora paueibranehiata
Rynehospio arenieola
Rhynehospio sp.
Seolelepis acuta

(= Nerinidee acuta)
Seolelepis sp. 4
5pio ? filieornis
Spiophanes berkeleyorum
Spiophanes bombyx
Spiophanes missionensis
Streblospio benedicti

Splrorbldae
Janua brasilieneis

Pileolaria pseudomilitarie
Syllldae
Syllldae, unid.
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
Odontoeyllie phoephorea
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POLYCHAETA, Syllldae cont'd. Station MDR 7 26 Apr 25 Oct
Sphaeroeyllis oalifomieneie
Sphaeroeyllie sp.
? Syllie sp.
Typoeyllie ? hyalina
Typosyllis sp.

TerebelIIdae

TerebelIidae, unld.

Amaeana occidentalie
Pista fasciata
Pista ? disjuncta
Pista sp.* Juv.
Streblosoma erassibranchia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Calanolda, unid.

CYCLOPOIDEA

Cyclopoldea* unld.
Clausidium vaneouverenee

HARPACTICOIDA

Harpactlocoida* untd.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

Caprellldea* unld.
Caprella ealifornica
Caprella equilibra 70 10

GAMMARIDEA

Gammarldea* untd.
Amphideutopue oculatue
Ampelieea eristata
Argissa hamatipes
Corophium aeherusieum 300
Ericthonis brasilieneie
Lietriella goleta
Monocutoides sp.
Parapleustee pugetteneie
Phot is sp.
Podoeerue erietatue
Rudilemboidee etenopropodue
Westwoodilla eaeeula

CUMACEA

Cumacea, unld.
Campyla8pis sp.
Cyclaepie sp.
Dia8tyli8 sp.
Diastylopsia tenuis
0xyuroetylu8 paeifiea 10

DECAP0DA

Decapoda—larval
Anomura
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CRUSTACEA, cont'd.

CalItanasstdae
Callianassa oalifomiensis
Callianas8a sp.
Upogebia sp.
Pagurtdae
Pagurus sp.

Brachyura
Cancer Idae
Cancer anthonyi
Caneer gracilis
Cancer sp., Juv.
GrapsIdae
Eemigrapsua oregonenaia
Eemigropaua sp., Juv.
Majtdae
Loxorhyneua criapatua
Pyromaia tubereulata
Ptnnothertdae

Ptnnothertdae, untd.
Opiethopue traneversus
Pinnixa franeiscana
Pinnixa sp.
Scleroplax granulata

Car Idea

Alpheldae* untd.
Alpheua ealifomienaia
Alpheopaia equidaetylua

(= Alpheua equidaetylue)
Betaeua enaenadenaia
Betaeue sp. untd.

Palaemontdae

Palaemonella holmeei

ISOPODA

Isopoda* untd.
Cyathura sp.
Edotea eublittoralie
Edotea sp.
Gnathia erenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysldacea* untd.
TANAIDACEA

Tanatdacea* untd.
Anatanaie normani
Leptoehelia sp.

OSTRACODA

Ostracoda* untd.
Cylindroleberie sp.
Euphilomedee carcharodonta

Station MDR 7
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CRUSTACEA* OSTRACODA cont'd. Station MDR 7 26 Apr 25 Oct
Philomedea sp.
Rudiderma roetrata
Seleroeoneha sp.

CIRRIPEDIA

Balanua (Balanua) paeifieua
Balanua trigonua
Balanua sp.
Megabalanua tintinndbulum

ealifornicue
(= Balanue)

INSECTA

Chtronomtdae* larvae

Paraelunio alaakenaia, larvae

PYCNOGONIDA

Anoplodaotylua ereetue
Callipallene oalifomieneie
Pallentdae* untd.
Tantyetylum intermedium

ASCHELMINTHES

Nematoda* untd.

BRACHIOPODA

Glottidia albida

BRYOZOA (No. of colonies)

Bowerkankia graeilia
Bugula neritina
Celleporaria brunnea
Cryptoeula pallasiana
Sehizoporella unieornie
Watereipora areuata 1
Zoobotryon vertieillatum

CHORDATA

CEPHALOCHORDATA

Branehiostoma ealifomienee

UROCHORDATA

ASCIDACEA

Ascldacea* unid.

Botryllue sp.
Ciona intestinalis
Mogula pugetiensis
Styela elava
Styela plieata

VERTEBRATA

OSTEICHTHYS

Goblesocldae

Gobieeox rhessodon

Gob IIdae

Gobiidae* unid.
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VERTEBRATA, Gob 11dae cont'd.
Gob 11dae, Iarvae
Clevelandia ios
Ilypnus gilberti
Lepidogobius lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA

Anthozoa, unid.
ACTINARIA

Actlnarla, unld.

DIadumenldae
Diadumene sp.
Edwards!Idae

Edwards!Idae, unld.
Edwardsia ealiforniea
Edwardsia sp.
Edwardsia sp., juv.
HaloclIvldae

Mesaemaea sp. A
PENNATULACEA

Stylatula elongata
Acanthoptilum gracile

CERIANTHARIA

Certantharla* untd.

HYDROZOA

HYDROIDA

Aglaophenia divereidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphysa sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echtnoldea* untd. juv.
Strongyloeentrotus purpuratus

HOLOTHUROIDEA

Holothuroldea* untd.
OPHIUROIDEA

Ophturotdea* untd. juv.

ECHIURA

Listriolobus pelodes
Ureehis eaupo

HEMICHORDATA

Enteropneusta* unld.

MOLLUSCA

GASTROPODA

Gastropoda* unld. juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd. Station MDR 7 26 Apr 25 Oct
CEPHALASPIDEA

Cephalaspfdea, untd.
Acteonldae

Rietaxie punetoeaelatue
AgI aJIdae
Aglaja sp.
AtyIdae
Eaminoea veeicula

Bui Itdae

Bulla gouldiana
Phil InIdae

Woodbridgea sp.
Retustdae

Suleoretusa sp.
Volvulella panamiea
Scaphandrtdae
Cylineha diegen8is
Cyliehnella euleitella

(= Aeteooina euleitella)
Cyliehnella harpa

(= Aeteoeina harpa)
Cyliehnella inculta 440

(= Aeteoeina ineulta)
NUDI BRANCH IA

Nudtbranchta, untd.
Aeanthodorie sp.
Cuthona sp.

(= Trinehesia sp.)
PYRAMIDELLIDA

PyramldelIIdae
Odostomia sp.
S'wrfconiZZa sp.

PROSOBRANCHIA

MES0GASTR0P0DA

Caectdae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calypterldae
Calyptraetdae, untd.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforane
Crepidula sp., Juv.
Lame 11ar11dae

Marseniopeis eharonae
(= Lamellaria eharonae)

Nattcldae

Neverita reoluziana
Sinum sp.
Vltrtnelltdae
Vitrinella oldroydi
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GASTROPODA, cont'd.

NEOGASTROPODA

Col umbel IIdae

Alia carinata
(= Mitrella carinata)

Mitrella sp., juv.
Murieldae

Pteropurpura feetiva
Nassart tdae

Nassarius mendieus
Nassarius perpinguie
Nassarius sp.

01 tvtdae

Olivella baetica

TurrIdae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. Juv.
Card 11dae

Laevicardium substriatum

Coopere111 dae
Cooperella subdiaphona

Cultelltdae

Ensis myrae
Siliqua lueida

Donacldae

Donax gouldii
Eryctntdae
Lasaea subviridis

HIatelltdae

Eiatella arctica
KelltIdae

Kellia laperouei
Leptontdae
Platomgsia meroeum

(= Lepton meroeum)
Luctntdae

Parvilucina approximata
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Luaina nuttalli
Lyons IIdae
Lyonsia ealifornica

MactrIdae

Mactrtdae, Juv.
Maetra aaliforniea
Maetra sp.
Spisula eatilliformis
Spisula sp.
Treeue nuttalli

Montacutldae

Myeella grippi
Myeella pedroana
Myaella sp.

Station MDR 7
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PELECYPODA, Montacutldae cont'd. Station MDR 7 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
MyIdae
Cryptomya ealifornica
Mytilidae
MytiIIdae* juv.
Amygdalum sp.
Modiolue sp.
Mueculue senhoueei
MytHue edulie
Nuculanidae

Nuculana sp.
Ostreidae

Ostrea lurida

PectinIdae

Leptopeoten latiauratua
Petrlcolidae

Petricola tellimyalis
Petricola sp.
Seme IIdae

Cumingia ealifornica
Theora lubrica

Solecurtidae

Tagelue subterea
So IenIdae

Solen ro8aceua

Solen sieariue

Solen sp. juv.
Tel Iinidae

Leporimetis obesa
Macoma acolasta

Macoma carlottensia

Macoma nasuta

Maeoma yoldiformia
Macoma sp., juv.
Tellina carpenteri
Tellina modesta

Tellina sp., juv.
Thraci idae

Thracia curta

Thyasiridae
Axinopsida serricata
Thyaaira flexuosa
Veneridae

Chione ? undatella
Chione sp., juv.
Compeomyax subdiaphona
Protothaca staminea

Protothaca sp., juv.
Saxidomus nuttalli

Saxidomua sp., juv.
POLYPLACOPHORA

Polyplacophora, unid.



SCAPHOPODA

Cadulua fuaiformia

NEMERTEA

Nemertea, unld.

Cerebratulue ealifomienaia
Euplectonema burgeri
Micrura alaakenais
Poranemertee sp. A
Tubulanua nothue
Tubulanua pellucidus
Tubulonue polymorphus

PHORONIDA

Phoronis pallida
Phoronia sp.
Phoronopaia sp.

PLATHYHELMINTHES

Polycladlda, unld.

SIPUNCULIDA

Sipunculida, unid.

ADDENDUM:

UR0CH0RDATA

ASCIDACEA

Styela truncata

Station MDR 7
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BENTHIC DATA STATION MDR 8

DATE 26 Apr 25 Oct
1984 1984

ANNELIDA

OLIGOCHAETA

Oligochaeta, unid. 40 10
Tub Iflcidae

PelosQolex gabriellae
POLYCHAETA

Ampharetidae
Ampharete labrops
Amphicteia scaphobronohiata
Melinna oeulata

ArabelIidae

Arabelltdae, unid. juv.
Drilonereis faleata
Arabella sp.

CapitelIIdae
Capitella oapitata 970
Mediomaatua acutua

Mediomaatua ambiaeta 110 10

(= M. califomienaia,
= Copitita ambiaeta)

Notomaatua magnua
Notomaatua tenuis

Chaetopterldae
Spioohaetopterua coatarum

ChrysopetalIdae
Chryaopetalum oecidentale
Paleanotus bellis

Ctrratulidae

CirratulIdae, unid.

Caulleriella alata
Caulleriella bioculata

Caulleriella hamata

Caulleriella sp., juv.
Chaetozone corona 40

Chaetozone setosa

Chaetozone sp.
Cirratulus cirratus

Cirriformia luxuriosa
Cirriformia spirabrancha 380 10
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp. 30

Cossuridae

Coeeura Candida

Cossura pygodactylata
CtenodrilIdae

Ctenodrilus serratus
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POLYCHAETA, cont'd.

DorviIleldae

DorviIleldae, unid.

Ophryotrocha puerilie
Protodorvillea graeilia
Schiatomeringoa longioornie

Eunlcldae

Marphyea diejuncta
Marphyea belli oeulata

FlabelIigeridae
FlabelIigeridae, unid.
Pheruea eapulata
Pheruea sp., Juv.

Glyceridae
Glyeera americana
Glyeera oapitata
Glyeera aonvoluta
Gylcera rouxii
Glyeera sp., juv.

Goniadidae

Gonladldae, unid. Juv.
Glyeinde armigera
Goniada brunnea
Goniada littorea
Goniada sp., juv.

Hesion Idae

Hesionldae, unid.

Gyptie brunnea
Micropodarke dubia
Ophiodromue pugetteneia
Podarkeopaia glabra

(= Gyptia brevipalpa)
LumbrinerIdae

Lumbrlnertdae, untd.
Lumbrinerie ? craeaidentata
Lumbrinerie erecta
Lumbrineris lagunae
Lumbrineria limicola
Lumbrineris ? tetraura
Lumbrineria spp.

MageIonIdae
Magelona pacifica
Magelona pitelkai
Magelona sacculata

Ma Idantdae

Maldanidae, unid.
Asychi8 disparidentata
Aeychie sp.
Axiothella sp.
Praxillella affinis pacifica
Praxillella sp.

Nephtyidae
Nephtyldae, unid. juv.
Nephtya caecoides
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POLYCHAETA, Nephtyldae cont'd. Station MDR 8 26 Apr 25 Oct
Nephtya califomienaia
Nephtye cornuta franciecana
Nephtye ferruginea

Nereid Idae (= Nereldae)

Neretdldae, unid. juv.
Neanthea acuminata

(= Neanthea arenaceodentatd)
Nereia latescens
Nereie procera
Nereia sp., juv.
? Perinereie monterea
Platynereie bicanalieulata

Onuphldae
Onuphldae, unld. juv.
Diopatra ornata
Diopatra eplendidieeima
Diopatra sp., juv.
Onuphia elegans

(= Nothria elegane)
Onuphie irideecene

(= Nothria irideecene)
Opheliidae

Armandia bioculata
Polyophthalmue pietue

Orb InIldae

Leitoacoloploa elongatua 110
(= Eaploacoloploa elongatua)

Nainerie dentritiea
Scoloploe acmecepe

Oweni idae

Owenia collaris

Paraonidae

Aemira catherinae
(= Aceeta catherinae)

Aemira horikoahii

(= Aeesta horikoahii)
Levinaenia oeulata

(= Tauberia oeulata;
= Paraonie gracillia oeulata)

Aricidea wasei

Paraonella platybranchia
(= Paraonidea platybranchia)

Pectinari idae

Pectinaria califomienaia
(= P. c, newporteneis)

Phyllodocidae
Phyllodocidae, unld.
Eteone ealifornica
Eteone dilatae

Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata

(= Eulalia avieulieeta)
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POLYCHAETA, Phyllodocldae cont'd. Station MDR 8
Eulalia sp., juv.
Eumida bifoliata
Eumida eanquinea
? Genetyllie caatanea
Eeeionura eoineaui diffieilia
Phyllodoee hortmanae
Phyllodoee (Anaitidee) papilloea
Phyllodoee sp.
Phyllodoee (Anaitidee) sp., juv.
Pterooirrue sp.

PIlargiIdae
Aneietroeyllia hamata
Pilargie berkeleyi
Sigambra tentaeulata

Poecilochaeti idae

Poeeiloehaetue johneoni
Poeeiloehaetue sp.

Polynoldae
Polynoldae, unid.
Ealoeydna johneoni
Ealoaydna sp.
Earmothoe ? craeeicirrata
Earmothoe hireuta
Earmothoe imbricata
Earmothoe eeriptoria
Earmothoe sp.
Lepidonotue ? aquamatua
Tenonia priope

(= Earmothoe priopa)
Sabellarltdae

Sabellaria cementarium
SabelIldae

SabelIidae, unid.
Chone ecaudata
Chone mollie
Chone sp.
Demonax mediue

Euchone incolor
Euchone limnicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

Serpulidae
Serpultdae, unld.
Eydroidee elegans

(= Eydroidee pacifica)
Eydroidee graeilie

(= Eupomatus gracilis)
SIgaliontdae

Pholoe glabra
Sthenelaie verruculosa
Sthenelanella uniformis

Spionldae
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POLYCHAETA, Spionldae cont'd. Station MDR 8 26 Apr 25 Oct
Spionldae, unld.
Apoprionoepio pygmaea

(= Prionoepio pygmaeue)
Boccardia sp.
Boccardia baeilaria
Boccardiella hamata

(= Boeeardia hamata)
Caraziella ealafia

(= "Pseudopolydora sp.")
Laoniee eirrata

Mieroepio pigmentata
Microepio maeulata

(= Spio maeulata;
= Nerinidee maeulata)

Minuepio eirrifera 60
(= Prionoapio cirrifera)

Paraprionoepio pinnata
Polydora bioceipitalie
Polydora eaulleryi

(= P. braehycephala)
Polydora ligni 110 860
Polydora eoeialia
Polydora sp.
Prionoapio heterobranchia 20

(= P. /i. newporteneie)
Prionoapio sp. A

(= Prionoapio "ateenstrupi';
- P. nr. malmgreni)

Prionoepio sp.
Paeudopolydora paueibranehiata 720 1,020
Rynchoepio arenieola
Rhynchoepio sp.
Scolelepie acuta

(= Nerinidea acuta)
Scolelepia sp. A 60 10
Spio ? filicornie
Spiophanea berkeleyorum
Spiophanea bombyx
Spiophanea mi8aionenaia
Strebloepio benedicti 40 10

Spirorbidae
Janua braailiensia

Pileolaria paeudomilitaria
SylIidae
SylIidae, unid.
Autolytua sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A 30
Exogone sp.
Odontoeyllie phoephorea
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POLYCHAETA, SylIidae cont'd.
Sphaeroayllia califomienaia
Sphaeroeyllie sp.
? Syllia sp.
Typoeyllie ? hyalina
Typoeyllie sp.

TerebelIidae

TerebelIidae, unid.

Amaeana oceidentalie

Pieta faaciata
Piata ? diajuncta
Piata sp., juv.
Strebloeoma craeeibranchia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Calanolda, unid.

CYCLOPOIDEA

Cyclopoidea, unid.
Claueidium vanoouverenee

HARPACTICOIDA

Harpactlocoida, unid.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI idea, unid.
Caprella ealifornica
Caprella equilibra

GAMMARIDEA

Gammaridea, unld.

Amphideutopue oculatue
Ampelieca arietata
Argiaea hamatipee
Corophium aeheruaicum
Ericthonia braailieneie
Liatriella goleta
Monoeuloidee sp.
Parapleuetee pugetteneie
Photie sp.
Podocerue crietatue
Rudilemboidea atenopropodua
Weatwoodilla oaecula

CUMACEA

Cumacea, unid.
Campylaepie sp.
Cyclaepis sp.
Diaetylie sp.
Dia8tylopaie tenuie
Oxyuroetylue pacifica

DECAPODA

Decapoda—larval
Anomura

Station MDR 8

B100

26 Apr 25 Oct

30 800

10

10



CRUSTACEA, cont'd. Station MDR 8 26 Apr 25 Oct
CalItanassidae

Callianaeea oalifomieneie
Callianaaaa sp.
Upogebia sp.
Paguridae
Pagurue sp.

Brachyura
Canceridae

Cancer anthonyi
Cancer graeilia
Cancer sp., Juv.
Grapsidae
Eemigrapaua oregonenaia
Eemigrapaua sp., juv.
Maj idae

Loxorhyncue criapatua
Pyromaia tubereulata
PInnotheridae

PInnotheridae, unid.

Opiethopue tranevereue
Pinnixa franaieeana
Pinnixa sp.
Scleroplax granulata

Car Idea

Alpheidae, unld.
Alpheue oalifomieneie
Alpheopaie equidactylue

(= Alpheua equidactylue)
Betaeu8 eneenadenaia

Betaeua sp. unid.
Palaemonldae

Palaemonella holmeei

ISOPODA

Isopoda, unid.
Cyathura sp.
Edotea eublittoralis

Edotea sp.
Gnathia crenulatifrons
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysldacea, unld. 80
TANAIDACEA

Tanaidacea,- unid.

Anatanaia normani

Leptochelia sp.
0STRAC0DA

Ostracoda, unid.

Cylindroleberie sp.
Euphilomedea carcharodonta
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CRUSTACEA, OSTRACODA cont'd.

Philomedee sp.
Rudiderma roatrata
Scleroconcha sp.

CIRRIPEDIA

Balanue (Balanua) pacificua
Balanua trigonua
Balanus sp.
Megabalanua tintinnabulum

californicue
(= Balanua)

INSECTA

Chironomldae, larvae

Paraelunio alaakeneia, larvae
PYCNOGONIDA

Anoplodaetylue ereotua
Cdllipallene oalifornieneia
Pallenldae, unld.

Tantyatylum intermedium

ASCHELMINTHES

Nematoda, unld.

BRACHIOPODA

Glottidia albida

BRYOZOA (= ECTOPROCTA)
Bowerkankia graeilie
Bugula neritina
Celleporaria brunnea
Cryptoeula pallaeiana
Schizoporella unicornie
Watereipora areuata
Zoobotryon verticillatum

CHORDATA

CEPHALOCHORDATA

Branchioetoma ealifomienee

UROCHORDATA

ASCIDACEA

Ascidacea, unid.

Botryllus sp.
Ciona intestinalie
Mogula pugetieneie
Styela clava
Styela plicata

VERTEBRATA

OSTEICHTHYS

Gobiesocidae
Gobieeox rheeeodon

Gobi tdae

Gobtidae, unid.

Station MDR 8 26 Apr 25 Oct
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VERTEBRATA, Gobi idae cont'd. Station MDR 8 26 Apr 25 Oct
GobiIdae* larvae
Clevelandia ioe
Ilypnue gilberti
Lepidogobiue lepidue

CNIDARIA (= COELENTERATA)

ANTHOZOA

Anthozoa, unld.

ACTINARIA

Actinaria, unld.

DIadumenidae

Diadumene sp.
EdwardsiIdae

Edwards!idae, unid.

Edwordaia ealifornica
Edwordaia sp.
Edwordaia sp., juv.
HaloclIvidae

Meeacmaea sp. A
PENNATULACEA

Stylatula elongata
Acanthoptilum gracile

CERIANTHARIA

Ceriantharia, unid.

HYDROZOA

HYDRO IDA

Aglaophenia diveraidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphyea sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echinoidea, unid. juv.
Strongyloeentrotua purpuratua

HOLOTHUROIDEA

Holothuroidea, unid. 170
0PHIUR0IDEA

Ophiuroidea, unid. juv.

ECHIURA

Liatriolobua pelodee
Ureehia eaupo

HEMICHORDATA

Enteropneusta, unid.

MOLLUSCA

GASTROPODA

Gastropoda, unid. juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd;

CEPHALASPIDEA

Cephalaspidea, unid.
Acteonidae

Rietaxie punetooaelatua
Aglajldae
Aglaja sp.
Atyldae
Eaminoea veaicula

Bui IIdae

Bulla gouldiana
Phi IinIdae

Woodbridgea sp.
RetusIdae

Sulcoretuaa sp.
Volvulella panamiea
Scaphandridae
Cylincha diegenaie
Cyliehnella euleitella

(= Aeteoeina euleitella)
Cyliehnella harpa

(= Aeteoeina harpa)
Cyliehnella inculta

(- Aeteoeina inculta)
NUDI BRANCH IA

Nudibranchia, unid.

Acanthodoria sp.
Cuthona sp.

(= Trincheeia sp.)
PYRAMIDELLIDA

PyramidelIIdae
Odostomia sp.
Turbonilla sp.

PROSOBRANCHIA

MESOGASTROPODA

Caecidae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeldae, unid.
Crepidula onyx
Crepidula doraata

(= Crepepatella lingulata)
Crepidula preforana
Crepidula sp., juv.
LameIlari idae

Mareeniopeia aharonae
(= Lamellaria eharonae)

NatIcIdae

Neverita recluziana
Sinum sp.
Vitrinellidae

Vitrinella oldroydi

Station MDR 8
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GASTROPODA, cont'd. Station MDR 8 26 Apr 25 Oct
NEOGASTROPODA

Co Iumbel Iidae

Alia carinata
(= Mitrella carinata)

Mitrella sp., juv.
Murieldae

Pteropurpura feetiva
NassariIdae

Nassarius mendicue

Naeeariue perpinguia
Naaaariu8 sp.

Olivldae

Olivella baetica

Turridae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unid. juv.
Card!Idae

Laevicardium aubatriatum

CooperelIidae
Cooperella eubdiaphana

Cultellidae

Enai8 myrae
Siliqua lucida
Donacldae

Donax gouldii
Erycinldae
Laaaea aubviridie

Hiatellldae

Eiatella arctica

Kelliidae

Kellia laperouei
Leptontdae
Platomgaia meroeum

(= Lepton meroeum)
Lucinidae

Parvilucina approximata
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Lucina nuttalli

Lyons!idae
Lyoneia ealifornica

Mactr idae

Mactridae, juv.
Maetra ealifornica
Maetra sp.
Spieula catilliformia
Spisula sp.
Treeue nuttalli

Montacutldae

Myaella grippi
Myaella pedroana
Myeella sp.
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PELECYPODA, Montacutidae cont'd.

Neaeromga sp.
(= Orobitella sp.)

MyIdae
Cryptomya ealifornica
Mytilidae
Mytilidae, juv.
Amygdalum sp.
Modiolus sp.
Muaculua aenhoueei

Mytilue edulie
Nuculanldae

Nuculana sp.
Ostreldae

Oatrea lurida

Pectinidae

Leptopeoten latiauratue
PetricoIIdae

Petricola tellimyalie
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubrica

So IecurtIdae

Tagelua aubteree
So Ienidae

Solen roeaceue

Solen aicariua

Solen sp. Juv.
Tel Iinidae

Leporimetie obeaa
Macoma acolaeta
Macoma carlotteneie
Macoma naeuta
Maeoma yoldiformia
Maooma sp., juv.
Tellina oarpenteri
Tellina modeata
Tellina sp., juv.
Thraciidae

Thracia curta

Thyasiridae
Axinopaida eerricata
Thyaaira flexuoea
VenerIdae

Chione ? undatella
Chione sp., juv.
Compeomyax aubdiaphana
Protothaca etaminea
Protothaca sp., juv.
Saxidomus nuttalli

Saxidomus sp., juv.
POLYPLACOPHORA

Polyplacophora, unid.

Station MDR 8
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SCAPHOPODA Station MDR 8 26 Apr 25 Oct
Cadulue fueiformie

NEMERTEA

Nemertea, unld.

Cerebratulue oalifomieneie
Euplectonema burgeri
MicrUra alaekeneie
Paranemertea sp. A
Tubulanua nothua
Tubulanua pellucidue
Tubulanua polymorphua

PHORONIDA

Phoronida, unid. 30

Phoronia pallida
Phoronia sp. 20
Phoronopaia sp.

PLATHYHELMINTHES

Polye IadIda, unid.

SIPUNCULIDA

Stpunculida, unid.
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BENTHIC DATA STATION MDR 9

DATE

ANNELIDA

OLIGOCHAETA

01igochaeta, unid.
Tubificidae

Peloacolex gdbriellae
POLYCHAETA

Ampharettdae
Ampharete labrope
Amphicteia acaphobranohiata
Melinna oeulata

ArabelIidae

Arabellidae, unid. juv.
Drilonereie falcata
Arabella sp.

CapitelIidae
Capitella oapitata
Mediomaatua acutue
Mediomaatua ambiaeta

(= M. californiensis»
= Capitita ambiseta)

Notomaatua magnue
Notomastus tenuie

Chaetopteridae
Spioohaetopterus oostarum

Chrysopetalidae
Chryaopetalum oecidentale
Paleanotus bellis

Cirratulidae

Cirratulidae, unid.

Caulleriella alata
Caulleriella bioculata
Caulleriella hamata
Caulleriella sp., juv.
Chaetozone corona
Chaetozone setosa
Chaetozone sp.
Cirratulue cirratue
Cirriformia luxuriosa
Cirriformia spirabrancha
Cirriformia sp., juv.
Tharyx nr. tesselata
Tharyx spp.

Cossuridae

Coseura Candida
Cossura pygodactylata

CtenodriIidae

Ctenodrilue serratus
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POLYCHAETA, cont'd. Station MDR 9 26 Apr 25 Oct
DorviIleidae

DorviIleidae, unid.

Ophryotrocha puerilie
Protodorvillea graeilia
Schiatomeringoe longieomia

Eunlcidae

Marphyea diejuncta
Marphyea belli oeulata

FlabelIigertdae
FlabelIigeridae, unid.
Pheruaa capulata 10
Pheruea sp., juv.

Glyceridae
Glyeera americana
Glyeera oapitata
Glyeera convoluta
Gyleera rouxii
Glyeera sp., juv.

Gonladidae

Goniadtdae, unid. juv.
Glycinde armigera
Goniada brunnea

Goniada littorea
Goniada sp., juv.

Hesionidae

Hesionidae, unid.

Gyptie brunnea
Mioropodarke dubia
Ophiodromue pugettenaia
Podarkeopaia glabra

(= Gyptia brevipalpa)
Lumbrineridae

Lumbrineridae, unid.

Lumbrineria ? erassidentata
Lumbrinerie erecta 10 10

Lumbrineris lagunae 40
Lumbrineris limicola

Lumbrineris ? tetraura

Lumbrineris spp.
MageIontdae

Magelona pacifica
Magelona pitelkai
Magelona eaeculata

Maldanidae

Maldantdae, untd.

Asychia diaparidentata
Asychis sp.
Axiothella sp.
Praxillella affinis pacifica
Praxillella sp.

Nephtyidae
Nephtyidae, unid. juv.
Nephtya caecoidee
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POLYCHAETA, Nephtyidae cont'd.
Nephtya californieneia
Nephtye cornuta franeiacana
Nephtya ferruginea

Nereididae (= Nereidae)

Nereididae, unid. juv.
Neanthea acuminata

(= Neanthea arenaoeodentata)
Nereia lateacene

Nereia procera
Nereia sp., juv.
? Perinereie monterea
Platynereis bicanaliculata

Onuphidae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra aplendidiseima
Diopatra sp., juv.
Onuphia elegans

(= Nothria elegans)
Onuphia irideaeena

(= Nothria irideecene)
Opheli tdae

Armandia bioculata
Polyophthalmua pictua

Orb iniidae

Leitoacoloploa elongatua
(= Eaploseoloplos elongatua)

Nainerie dentritica
Scoloploe acmeeepa

Oweni idae

Owenia eollarie

Paraonidae

Aemira catherinae

(= Aceeta catherinae)
Aemira horikoahii

(= Aceeta horikoehii)
Levinsenia oeulata

(= Tauberia oeulata;
= Paraonis gracillie oeulata)

Aricidea wassi

Paraonella platybranchia
(= Paraonidee platybranchia)

Pectinari idae

Pectinaria oalifomiensis
(= P. c. newportensis)

Phyllodocidae
Phyllodocldae, unid.
Eteone ealifornica
Eteone dilatae

Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioeulata

(= Eulalia aviculiseta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 9 26 Apr 25 Oct
Eulalia sp., juv.
Eumida bifoliata
Eumida aanquinea
? Genetyllie caatanea
Eeeionura eoineaui diffieilie
Phyllodoee hartmanae
Phyllodooe (Anaitidee) papilloaa
Phyllodoee sp.
Phyllodoee (Anaitidea) sp., juv.
Pterocirrua sp.

Pi iargi idae
Anciatroayllie hamata
Pilargie berkeleyi
Sigambra tentaculata

Poecilochaeti idae

Poecilochaetua johnsoni
Poeeiloehaetue sp.

Polynoidae
Polynoidae, unid.
Ealoaydna johneoni
Ealoaydna sp.
Earmothoe ? crassicirrata
Earmothoe hireuta

Earmothoe imbricata

Earmothoe scriptoria
Earmothoe sp.
Lepidonotua ? squomatus
Tenonia priope

(= Earmothoe priops)
Sabellart idae

Sabellaria cementarium

SabelIidae

SabelIidae, unid.

Chone ecaudata

Chone mollis

Chone sp.
Demonax mediue 30

Euchone incolor

Euchone limnicola 390 1,320

Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

Serpulidae
Serpulidae, unid.
Eydroidee elegane 60

(= Eydroides pacifica)
Eydroides gracilis

(= Eupomatus gracilis)
Sigaltonidae

Pholoe glabra
Sthenelaie verruculosa

Sthenelanella uniformis
Spionldae
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POLYCHAETA, Spionidae cont'd.
Spionidae, unid.
Apoprionoepio pygmaea

(= Prionoepio pygmaeue)
Boeeardia sp.
Boeeardid baeilaria
Boccardiella hamata

(•= Boccardia hamata)
Caraziella calafia

(= "Paeudopolydora sp.**)
Laonioe cirrata

Microepio pigmentata
Microepio maeulata

(= Spio maeulata;
= Nerinidea maeulata)

Minuepio eirrifera
(- Prionoapio eirrifera)

Paraprionoapio pinnata
Polydora bioeeipitalie
Polydora caulleryi

(= P. braehycephala)
Polydora ligni
Polydora aoeialie
Polydora sp.
Prionoapio heterobranchia

(= P. ft. newporteneia)
Prionoapio sp. A

(= Prionoapio "ateenatrupi";
= P. nr. malmgreni)

Prionoepio sp.
Paeudopolydora paueibranehiata
Rynehoapio arenieola
Rhynchoepio sp.
Seolelepie acuta

(= Nerinidee acuta)
Scolelepia sp. A
Spio ? filicornie
Spiophanes berkeleyorum
Spiophanea bombyx
Spiophonee miaaioneneia
Strebloapio benedicti

Spirorbidae
Janua braeilienaie

Pileolaria pseudomilitaris
SylIidae
SylIidae, untd.
Autolytus sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
Odontosyllis phosphorea
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POLYCHAETA, SylIidae cont'd. Station MDR 9 26 Apr 25 Oct
Sphaeroeyllis califomienaia
Sphaeroeyllis sp.
? Syllia sp.
Typoeyllie ? hyalina
Typoeyllie sp.

TerebelIidae

TerebelIidae, unid.

Amaeana occidentalie

Pieta faeciata
Pieta ? diajuncta
Pieta sp., juv.
Strebloeoma craeeibranchia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Calanoida, unid.

CYCLOPOIDEA

Cyclopoidea, unid.
Claueidium vaneouverenee

HARPACTICOIDA

Harpactiocoida, unid.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI idea, untd.
Caprella ealifornica
Caprella equilibra 20

GAMMARIDEA

Gammarldea, unid.

Amphideutopue oculatue
Ampelieca crietata
Argieea hamatipee
Corophium acheruaicum 20
Ericthonia braailienais
Liatriella goleta
Monoculoides sp.
Parapleuetee pugettenais
Photia sp.
Podocerue crietatue

Rudilemboides stenopropodue
Westwoodilla caecula

CUMACEA

Cumacea, unid.

Campylaspi8 sp.
Cyclaspis sp.
Diastylis sp.
Diaetylopeie tenuie
Oxyurostylua pacifica

DECAPODA

Decapoda— IarvaI
Anomura

B113



CRUSTACEA, cont'd.

CalItanassidae

Callianaeea ealifomienaia
Callianaaaa sp.
Upogebia sp.
Pagurtdae
Pagurue sp.

Brachyura
Canceridae

Cancer anthonyi
Cancer graeilie
Cancer sp., juv.
Grapsidae
Eemigrapeue oregoneneie
Eemigrapeue sp., juv.
Majldae

Loxorhyncue criepatue
Pyromaia tubereulata
Pinnotheridae

Pinnotheridae, unld.
Opiethopue tranevereue
Pinnixa franciecana
Pinnixa sp.
Scleroplax granulata

Car Idea

Alpheidae, unid.
Alpheue oalifornieneia
Alpheopai8 equidactylue

(= Alpheua equidactylue)
Betaeue eneenadeneie
Betaeue sp. unid.

Palaemonidae

Palaemonella holmeei

IS0P0DA

Isopoda, unid.
Cyathura sp.
Edotea aublittoralia
Edotea sp.
Gnathia crenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysidacea, unid.
TANAIDACEA

Tanaidacea, unid.

Anatanaie normani

Leptochelia sp.
OSTRACODA

Ostracoda, unld.

Cylindroleberie sp.
Euphilomedee carcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station MDR 9 26 Apr 25 Oct
Philomedea sp.
Rudiderma roetrata
Scleroconcha sp.

CIRRIPEDIA

Balanue (Balanue) paeificue
Balanue trigonue
Balanue sp.
Megabalanue tintinnabulum

californieua
(= Balanua)

INSECTA

Chironomidae, larvae
Paraelunio alaekeneie, larvae

PYCNOGONIDA

Anoplodaetylue ereetue
Callipallene ealifomienaia
Pallenidae, unid.
Tontyetylum intermedium

ASCHELMINTHES

Nematoda, unid.

BRACHIOPODA

Glottidia albida

BRYOZOA (= ECTOPROCTA)

Bowerkankia graeilia
Bugula neritina
Celleporaria brunnea
Cryptoeula pallaeiana
Schizoporella unioornie
Watereipora arcuata
Zoobotryon verticillatum

CHORDATA

CEPHALOCHORDATA

Branchioetoma ealifomienee

UROCHORDATA

ASCIDACEA

Ascidacea, unid. 10
Botryllua sp.
Ciona inteetinalie
Mogula pugetieneie
Styela clava

•f Styela plicata

VERTEBRATA

OSTEICHTHYS
Gobiesocidae

Gobieaox rheeeodon

Gob itdae

Gobiidae, unid.

B115



VERTEBRATA, Gobiidae cont'd.
Gobiidae, larvae

Clevelandia ioe

Ilypnua gilberti
Lepidogobiua lepidue

CNIDARIA (= COELENTERATA)
ANTHOZOA

Anthozoa, unid.

ACTINARIA

Actlnarla, unld.

Diadumenidae

Diodumene sp.
Edwards!idae

Edwards Iidae, unld.

Edwordaia ealifornica
Edwordaia sp.
Edwardeia sp., juv.
Haioclividae

Meeacmaea sp. A
PENNATULACEA

Stylatula elongata
Acanthoptilum gracile

CERIANTHARIA

Ceriantharia, unid.
HYDROZOA

HYDRO IDA

Aglaophenia diveraidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata

(- Euphyea sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echinoidea, unid. juv.
Strongylocentrotue purpuratue

HOLOTHUROIDEA'

HoiothuroIdea, unid.
OPHIUROIDEA

Ophiuroidea, unid. juv.

ECHIURA

Lietriolobue pelodee
Urechie caupo

HEMICHORDATA

Enteropneusta, unid.

MOLLUSCA

GASTROPODA

Gastropoda, unid. juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd. Station MDR 9 26 Apr 25 Oct
CEPHALASPIDEA

Cephalaspidea* unid.
Acteonidae

Rietaxia punctocaelatue
Aglajidae
Aglaja sp.
Atyidae
Eaminoea veeioula

Bui IIdae

Bulla gouldiana
Phil Inidae

Woodbridgea sp.
Retus idae

Sulcoretuaa sp.
Volvulella panamica
Scaphandrldae
Cylincha diegeneie
Cyliehnella euleitella

(= Aeteoeina euleitella)
Cyliehnella harpa

(= Aeteoeina harpa)
Cyliehnella inculta 60 60

(= Aeteoeina inculta)
NUDI BRANCH IA

Nudlbranchia, unid.

Acanthodorie sp.
Cuthona sp.

(= Trineheeia sp.)
PYRAMIDELLIDA

PyramidelIIdae
Odostomia sp.
Turbonilla sp.

PROSOBRANCHIA

MESOGASTROPODA

Caecidae

Caecum sp.
Fartulum sp.
Mieranellium sp.
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforana
Crepidula sp., juv.
Lame 11art idae

Mareeniopeie aharonae
(= Lamellaria eharonae)

Natictdae

Neverita recluziana

Sinum sp.
VitrinelIldae

Vitrinella oldroydi
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GASTROPODA, cont'd.

NEOGASTROPODA

Co Iumbel IIdae

Alia carinata

(= Mitrella carinata)
Mitrella sp., juv.
Murieldae

Pteropurpura feetiva
NassariIdae

Na88ariu8 mendioue

Na88ariu8 perpinguie
Naeeariue sp.

01 Ividae

Olivella baetioa

Turridae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. juv.
Cardi idae

Laevicardium aubatriatum
Coopere111dae
Cooperella subdiaphona

Cultellldae

Eneie myrae
Siliqua lucida

Donacidae

Donax gouldii
Eryclnidae
Laaaea eubviridie

Hiatellidae

Eiatella aretiea

Kelliidae

Kellia laperouei
Leptonidae
Platomgeia meroeum

(= Lepton meroeum)
Luc inIdae

Parvilucina approximata
Parvilucina tenuieeulpta

(= Parvilucina sp.)
Lucina nuttalli

Lyonsi idae
Lyoneia ealifornica

Mactridae

Mactridae, juv.
Maetra ealifornica
Maetra sp.
Spieula catilliformie
Spieula sp.
Treeua nuttalli
Montacutidae

Myaella grippi
Myeella pedroana
Myaella sp.
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PELECYPODA, Montacutldae cont'd. Station MDR 9 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
MyIdae
Cryptomya ealifornica
MytiIidae
MytlIidae, juv.
Amygdalum sp.
Modiolue sp.
Muaculue eenhoueei
Mytilue edulia
Nuculanldae

Nuculana sp.
Ostreidae

Oetrea lurida
Pectinidae

Leptopeoten latiauratue
PetricoIIdae

Petricola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubrica

So IecurtIdae

Tagelue eubteree
So IenIdae

Solen roeaceue
Solen eicariue
Solen sp. juv.

Te 111nIdae

Leporimetie obeea
Macoma aaolaeta
Macoma carlottenaia
Macoma nasuta
Macoma yoldiformia
Macoma sp., juv.
Tellina carpenteri
Tellina modeeta

Tellina sp., juv.
Thraci idae

Thracia curta
Thyaslridae
Axinopeida eerricata
Thyaeira flexuoea
VenerIdae

Chione ? undatella
Chione sp., juv.
Compeomyax eubdiaphana
Protothaca etaminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus
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SCAPHOPODA

Cadulue fueiformie

NEMERTEA

Nemertea, unld.

Cerebratulue oalifomieneie
Euplectonema burgeri
Micrura alaekeneie

Paranemertea sp. A
Tubulanua nothua

Tubulanua pellucidue
Tubulonue polymorphue

PHORONIDA

Phoronie pallida
Phoronie sp.
Phoronopeia sp.

PLATHYHELMINTHES

Polycladlda, unid.

SIPUNCULIDA

Sipuncullda, unid.

ADDENDUM:

Ilypnua gilberti

UROCHORDATA

ASCIDACEA

Styela truncata

Station MDR 9
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BENTHIC DATA STATION MDR 10

DATE 26 Apr 25 Oct
1984 1984

ANNELIDA

OLIGOCHAETA

Ollgochaeta, unld. 430 180
Tub Ifieidae

Peloeeolex gabriellae
POLYCHAETA

Ampharetidae
Ampharete labrope
Amphicteia acaphobranchiata
Melinna oeulata

ArabelIIdae

Arabellldae, unld. juv.
Drilonereie faleata
Arabella sp.

CapitelIIdae
Capitella oapitata 270 1,730
Mediomaetue acutue

Mediomaatua ambiaeta 110 20

(= M. califomienaia,
= Copitita ambiaeta)

Notomaetue magnua
Notomaatua tenuie

Chaetopterldae
Spiochaetopterue eoetorum

ChrysopetalIdae
Chryeopetalum ooeidentale
Paleanotue bellie

Cirratulidae

Cirratulidae, unid.

Caulleriella alata
Caulleriella biooulata
Caulleriella hamata

Caulleriella sp., juv.
Chaetozone corona 110

Chaetozone aetoea

Chaetozone sp.
Cirratulue cirratue
Cirriformia luxurioea
Cirriformia apirobrancha 2,240
Cirriformia sp., juv.
Tharyx nr. teaaelata
Tharyx spp. 150

Cossuridae

Cossura Candida 40

Coeeura pygodactylata
CtenodrlIIdae

Ctenodrilue eerratus
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POLYCHAETA, cont'd.

DorviIleidae

DorviIleidae, unid.

Ophryotroeha puerilia
Protodorvillea graeilie
Schietomeringoe longieomia

Eunicidae

Marphyea diejuneta
Marphyea belli oeulata

FlabelIigeridae
FlabelIigeridae* unid.
Pheruea eapulata
Pheruea sp., juv.

Glycerldae
Glyeera amerieana
Glyeera oapitata
Glyeera convolute
Gylcera rouxii
Glyeera sp., juv.

Goniadidae

Goniadldae* unid. juv.
Glycinde armigera
Goniada brunnea
Goniada littorea
Goniada sp., juv.

HesIonidae

Hesionidae, unid.
Gyptie brunnea
Mioropodarke dubia
Ophiodromua pugetteneie
Podarkeopeie glabra

(= Gyptie brevipalpa)
Lumbrineridae

Lumbrineridae, unid.
Lumbrinerie ? craeeidentata
Lumbrinerie
Lumbrinerie
Lumbrineria
Lumbrinerie
Lumbrinerie

Mage Ionidae
Magelona paeifiea
Magelona pitelkai
Magelona eacculata

Ma Idanidae

Maldanidae, unid.

Aaychie dieparidentata
Aeychie sp.
Axiothella sp.
Praxillella affinie pacifica
Praxillella sp.

Nephtyidae
Nephtyidae, unid. juv.
Nephtye caecoidee

erecta

lagunae
limieola

? tetraura
spp.
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POLYCHAETA, Nephtyidae cont'd. Station MDR 10 26 Apr 25 Oct
Nephtya californieneia
Nephtye cornuta franciacana 20
Nephtye ferruginea

m NereidIdae (= Nereidae)

Nereididae, unid. juv.
Neanthea acuminata 10

(= Neanthee arenaoeodentata)
Nereia latescens

Nereia procera
«* Nereie sp., juv.

? Perinereia monterea
Platynereie bicanalieulata

Onuphidae
Onuphidae, unid. juv.
Diopatra ornata

** Diopatra aplendidieeima
Diopatra sp., juv.
Onuphia elegans

(= Nothria elegana)
Onuphia irideaeena

(= Nothria irideecene)
<* Ophellldae

Armandia bioculata
Polyophthalmue pictue

OrbiniIdae

Leitoacoloploa elongatua 410
(= Eaploaooloploe elongatua)

m Naineria dentritica
Seoloploe acmecepe

Oweni idae

Owenia collarie

Paraonidae

Aemira catherinae

<* (= Aceeta catherinae)
Aemira horikoehii

(= Aceeta horikoahii)
Levineenia oeulata

(= Tauberia oeulata;
- Paraonie graeillie oeulata)

^ Arieidea waeei
Paraonella platybranchia

(= Paraonidee platybranchia)
Pectlnari idae

Pectinaria californieneia
(= P. c. newporteneie)

!* Phyl lodocidae
Phyllodocidae, unid.
Eteone ealifornica
Eteone dilatae

Eteone sp.
Eulalia ? myriaeyelum
Eulalia quadrioculata

(= Eulalia aviculieeta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 10
Eulalia sp., juv.
Eumida bifoliata
Eumida eanquinea
? Genetylli8 eastanea
Eeaionura ooineaui diffieilia
Phyllodooe hortmanae
Phyllodoee (Anaitidee) papillosa
Phyllodoee sp.
Phyllodoee (Anaitidee) sp., juv.
Pteroeirrue sp.

Pllarglidae
Aneiatro8yllie hamata
Pilargi8 berkeleyi
Sigambra tentaoulata

Poecilochaetlidae

Poeeilochaetua johneoni
Poeeiloehaetue sp.

Polynoldae
Polynoidae, unid.
Ealoaydna johnaoni
Ealoaydna sp.
Earmothoe ? eraseieirrata
Earmothoe hirauta
Earmothoe imbrieata
Earmothoe scriptoria
Earmothoe sp.
Lepidonotue ? squamatue
Tenonia priope

(= Earmothoe priope)
Sabellari idae

Sabellaria cementarium
SabelIidae

SabelIidae, unid.

Chone ecaudata
Chone mollie

Chone sp.
Demonax mediue

Euchone incolor

Euchone limnicola
Megalomma pigmentum
Myxicola ? infundibulum
? Potamilla sp.

Serpulidae
Serpulidae, unid.
Eydroidee elegans

(= Eydroidee paoifica)
Eydroidee graeilie

(= Eupomatue graeilia)
SigalIonidae

Pholoe glabra
Sthenelaie verruouloea
Sthenelanella uniformie

Spionldae
B124

26 Apr 25 Oct

1,100 160

^

(5^



POLYCHAETA, Spionldae cont'd. Station MDR 10 26 Apr 25 Oct
Spionldae, unid.
Apoprionoepio pygmaea

(= Prionoepio pygmaeue)
Boeeardia sp.
Boccardia basilaria
Boecardiella hamata 40

(= Boeeardia hamata)
Caraziella ealafia

(= "Pseudopolydora sp.")
Laoniee oirrata
Mierospio pigmentata
Miorospio maeulata

(= Spio maeulata;
- Nerinidee maeulata)

Minuspio cirrifera 60
(= Prionoepio cirrifera)

Paraprionoepio pinnata 10
Polydora bioocipitalie
Polydora oaulleryi

(= P. braohycephala)
Polydora ligni 870 370
Polydora eocialis
Polydora sp.
Prionoepio heterobranchia 50

(= P. ft. newporteneis)
Prionoapio sp. A

(= Prionoepio "eteenetrupi";
= P. nr. malmgreni)

Prionoapio sp.
Paeudopolydora paueibranehiata 5,580 1,570
Rynehoapio arenieola 50 110
Rhynehoapio sp.
Scolelepia acuta

(= Nerinidee acuta)
Scolelepia sp. 4 170 210
5p-to ? filieornia
Spiophanea berkeleyorum
Spiophanea bombyx
Spiophanea miaaioneneie
Strebloepio benedicti 520 60

Spirorbidae
Janua braeilienaie
Pileolaria peeudomilitarie

Syllldae
Syllldae, unid. 1U
Autolytua sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A 20
Exogone sp.
Odontoeyllie phoaphorea
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POLYCHAETA, Sy111dae cont»d.
Sphaeroeyllie californieneia
Sphaeroeyllie sp.
? Sylli8 sp.
Typoayllia ? hyalina
Typo8yllia sp.

TerebelIIdae

TerebelIIdae, unid.
Amaeona Occidentalis

Piata faaciata
Piata ? diajuncta
Piata sp.* juv.
Strebloeoma craaaibranehia

ARTHR0P0DA

CRUSTACEA

C0PEP0DA

CALANOIDA

Calanoida, unid.

CYCL0P0IDEA

Cyclopoidea, unid.
Claueidium vancouverenee

HARPACTICOIDA

Harpactiocoida, unid.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI idea, unid.
Caprella ealifornica
Caprella equilibra

GAMMARIDEA

Gammarldea* unid.
Amphideutopue oeulatue
Ampeli8ca eriatata
Argiaea hamatipee
Corophium aeherueieum
Ericthonie braailienaia
Liatriella goleta
Monoouloidee sp.
Parapleuetee pugettenaia
Photia sp.
Podooerue criatatua

Rudilemboidee atenopropodua
Weetwoodilla caecula

CUMACEA

Cumacea, unid.

Campylaapi8 sp.
Cyclaapi8 sp.
Diaatylia sp.
Diaatylopai8 tenuie
Oxyuroetylue paoifica

DECAPODA

Decapoda—larval
Anomura
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CRUSTACEA, cont'd. Station MDR 10 26 Apr 25 Oct
CalIlanassldae

Callianaaaa ealifomienaia
Callianaaaa sp.
Upogebia sp.
Pagurldae

Pagurua sp.
Brachyura
CancerIdae

Cancer anthonyi
Cancer graeilia
Cancer sp., juv.
Grapsldae

Eemigrapeue oregonenaia
Eemigrapaua sp., juv.
Majldae

Loxorhynoua criapotua
Pyromaia tubereulata
Pinnotheridae

Pinnotheridae, unid.

0piathopu8 tranaver8ua
Pinnixa franoiecana
Pinnixa sp.
Scleroplax granulate

Car idea

Alpheidae, unid.
Alpheua californieneia
Alpheop8ia equidactylua

(- Alpheue equidaetylua)
Betaeua eneenodeneie
Betaeua sp. unld.
Paiaemonldae

Palaemonella holmeai

ISOPODA

Isopoda, unid.
Cyathura sp.
Edotea eublittoralie
Edotea sp.
Gnathia erenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mysidacea, unid. 30
TANAIDACEA

Tanaidacea, unid.

Anatanaie normani
Leptoehelia sp.

0STRAC0DA

Ostracoda, unid.
Cylindroleberie sp.
Euphilomedee oareharodonta
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CRUSTACEA, OSTRACODA cont'd.

Philomedee sp.
Rudiderma roetrata

Scleroeoneha sp.
CIRRIPEDIA

Balanue (Balanue) paeificue
Balanue trigonua
Balanua sp.
Megdbalanue tintinnabulum

oalifornicue
(= Balanue)

INSECTA

Chironomidae, larvae

Paraelunio alaakenaia, larvae
PYCNOGONIDA

Anoplodaotylua ereotua
Callipallene oalifomieneie
Pal Ien Idae, unid.

Tantyetylum intermedium

ASCHELMINTHES

Nematoda, unid.

BRACHIOPODA

Glottidia albida

BRYOZOA (= ECT0PR0CTA)

Bowerkankia graeilie
Bugula neritina
Celleporaria brunnea
Cryptoeula pallaaiana
Schizoporella unicornie
Watereipora areuata
Zoobotryon vertieillatum

CHORDATA

CEPHALOCHORDATA

Branehioetoma ealifomienee

UR0CH0RDATA

ASCIDACEA

Ascldacea, unid.
Botryllue sp.
Ciona inteetinalie
Mogula pugetieneie
Styela elava
Styela plieata

VERTEBRATA

OSTEICHTHYS

Goblesocidae
Gobieeox rheeeodon

GobiIdae

Gobiidae, unid.
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VERTEBRATA, Gobiidae cont'd. Station MDR 10 26 Apr 25 Oct
Gobiidae, larvae
Clevelandia ios
Ilypnue gilberti
Lepidogobiua lepidue

CNIDARIA (= COELENTERATA)

ANTHOZOA

Anthozoa, unid.

ACTINARIA

Actinarla, unld.

DIadumenidae

Diadumene sp.
Edwards!Idae

Edwards!idae, unid.

Edwordaia ealifornica
Edwordaia sp.
Edwordaia sp.* juv.

Ha lociividae

Meaacmaea sp. A
PENNATULACEA

Stylatula elongata
Acanthoptilum gracile

CERIANTHARIA

Ceriantharia, unid.

HYDROZOA

HYDRO IDA

Aglaophenia divereidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha ourata

(= Euphyea sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echinoidea, unid. juv.
Strongylocentrotue purpuratua

HOLOTHUROIDEA

Holothuroidea, unid.

OPHIUROIDEA

Ophluroidea, unid. juv.

ECHIURA

Liatriolobue pelodee
Ureohie caupo

HEMICHORDATA

Enteropneusta, unid.

MOLLUSCA

GASTROPODA

Gastropoda, unid. juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd.

CEPHALASPIDEA

Cephalaspldea, unid.
Acteonldae

Rietaxia punetoeaelatue
Aglajldae
Aglaja sp.
Atyidae

Eaminoea veaieula
Bui IIdae

Bulla gouidiana
Phil Inidae

Woodbridgea sp.
Retusidae

Sulcoretuaa sp.
Volvulella panamiea
Scaphandridae
Cylineha diegeneie
Cyliehnella euleitella

(= Aeteooina euleitella)
Cyliehnella harpa

(= Aeteoeina harpa)
Cyliehnella inculta

(= Aeteoeina inculta)
NUDI BRANCH IA

Nudlbranchia, unld.
Aeanthodorie sp.
Cuthona sp.

(= Trinoheaia sp.)
PYRAMIDELLIDA

PyramldelIidae
Odoetomia sp.
Turbonilla sp.

PROSOBRANCHIA

MESOGASTROPODA

Caecldae

Caecum sp.
Fartulum sp.
Micranellium sp,
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula doreata

(= Crepepatella lingulata)
Crepidula preforana
Crepidula sp., juv.
Lame Ilarlidae

Mareeniopaia aharonae
(= Lamellaria eharonae)

NatIcIdae

Neverita recluziana
Sinum sp.
Vftrinellidae

Vitrinella oldroydi
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GASTROPODA, cont'd. Station MDR 10 26 Apr 25 Oct
NEOGASTROPODA

Col umbel Iidae

Alia carinata

(= Mitrella carinata)
Mitrella sp., juv.
Murlcidae

Pteropurpura festiva
Nassarlidae

Nassarius mendieue

Nassarius perpinguis
Nassarius sp.

01ivldae

Olivella baetiea

Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unid. juv.
Card 11dae

Laevicardium substriatum

CooperelIIdae
Cooperella subdiaphona

Cultellidae

Eneie myrae
Siliqua lucida
Donacidae

Donax gouldii
Erycinidae
Laeaea aubviridia

Hiatellidae

Eiatella arctica

Kelliidae

Kellia laperouei
Leptonldae
Platomgaia meroeum

(= Lepton meroeum)
Luc inidae

Parvilueina approximata
Parvilucina tenuieeulpta

(= Parvilueina sp.)
Lueina nuttalli

Lyonsiidae
Lyoneia ealifornica

Mactr idae

Mactridae, juv.
Maetra ealifornica
Maetra sp.
Spieula eatilliformie
Spieula sp.
Treeue nuttalli

Montacutldae

Myeella grippi
Myeella pedroana
Myeella sp.
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PELECYPODA, Montacutldae cont'd. Station MDR 10 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
MyIdae
Cryptomya ealifornica **>
Mytilidae
MytlIidae, juv.
Amygdalum sp.
Modiolus sp.
Mueeulue eenhoueei
Mytilua edulia **
Nuculanidae

Nuculana sp.
Ostreldae

Oetrea lurida

Pectinidae

Leptopeoten latiauratua ^
PetricoIidae

Petricola tellimyalia
Petricola sp.
Seme 11dae

Cumingia ealifornica
Theora lubriea ^

Solecurtldae
Tagelue eubteree
SoI enIdae

Solen roeaeeue
Solen aieariua

Solen sp. juv. **
Tel IInidae

Leporimetie obeaa
Maeoma acolasta
Maeoma earlottenais
Maeoma naeuta
Maeoma yoldiformia m
Macoma sp., juv. 10
Tellina carpenteri
Tellina modeata 140
Tellina sp., juv.
ThracIldae

Thraoia curta
Thyaslrtdae

Axinopaida eerricata
Thyaaira flexuoea
Venerldae

Chione ? undatella ^
Chione sp., juv.
Compeomyax eubdiaphana
Protothaca etaminea
Protothaca sp., juv.
Saxidomus nuttalli
Saxidomus sp., juv. ^

P0LYPLAC0PH0RA

Polyplacophora, unld.
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SCAPHOPODA Station MDR 10 26 Apr 25 Oct
Cadulue fueiformie

NEMERTEA

Nemertea, unld. 10
Cerebratulua califomienaia 10
Euplectonema burgeri
Micrura alaakensia
Poranemertee sp. A
Tubulanua nothua
Tubulanua pellucidua
Tubulanua polymorphua

PH0R0NIDA

Phoronia pallida
Phoronia sp. 20
Phoronopai8 sp.

PLATHYHELMINTHES

Polycladida, unld.

SIPUNCULIDA

SipunculIda, unid.
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BENTHIC DATA STATION MDR 11

DATE

ANNELIDA

OLIGOCHAETA

01igochaeta, unid.
Tub ifleidae

Peloaoolex gdbriellae
POLYCHAETA

Ampharetidae
Ampharete labropa
Amphicteia aeaphobranehiata
Melinna oeulata

ArabelIidae

Arabellidae, unld. juv.
Drilonereie faleata
Arabella sp.

CapitelIIdae
Capitella oapitata
Mediomaatua acutua
Mediomaatua ambiaeta

(= M. californieneia,
= Copitita ambiaeta)

Notomaatua magnua
Notomaatua tenuis

Chaetopteridae
Spiochaetopterue oostarum

ChrysopetalIdae
Chryeopetalum ooeidentale
Paleanotue bellia

ClrratulIdae

Clrratulidae, unid.

Caulleriella alata

Caulleriella bioeulata

Caulleriella hamata

Caulleriella sp., juv.
Chaetozone corona

Chaetozone eetoea

Chaetozone sp.
Cirratulua cirratue

Cirriformia luxurioea
Cirriformia epirabranoha
Cirriformia sp., juv.
Tharyx nr. teeeelata
Tharyx spp.

Cossuridae

Coeeura Candida

Coeeura pygodactylata
CtenodriIIdae

Ctenodrilue eerratue
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POLYCHAETA, cont'd. Station MDR 11 26 Apr 25 Oct
DorviIleidae

DorviIleldae, untd.

Ophryotrooha puerilia
Protodorvillea graeilia
Sehiatomeringoe longicomie 10 10

Eunlcidae

Marphyea disjuncta
Marphyea belli oeulata

FlabelIIgertdae
FlabelIigeridae, unld.
Pheruea eapulata
Pherusa sp., juv.

Glycerldae
Glyeera amerieana
Glyeera oapitata
Glyeera convolute
Gyloera rouxii
Glyeera sp., juv.

Goniadldae

Gonladldae, unid. juv.
Glyoinde armigera
Goniada brunnea

Goniada littorea

Goniada sp., juv.
HesIonIdae

Heslonidae, unld.

Gyptie brunnea
Mieropodarke dubia
0phiodromu8 pugetteneie
Podarkeopeie glabra

(= Gyptie brevipalpa)
Lumbrineridae

Lumbrineridae, unid.

Lumbrineria ? eraaaidentata
Lumbrinerie ereeta

Lumbrinerie lagunae
Lumbrinerie limieola

Lumbrineria ? tetroura
Lumbrineria spp. 10

MageIonIdae
Magelona paeifiea
Magelona pitelkai
Magelona eacculata

Ma Idanidae

Maldanidae, unld.
A8ychie diaparidentata
Aeyehie sp.
Axiothella sp.
Praxillella affinia paeifiea
Praxillella sp.

Nephtyidae
Nephtyidae, unld. juv.
Nephtye caecoidea
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POLYCHAETA, Nephtyidae cont'd.
Nephtye oalifornieneia
Nephtya oornuta franoieeana
Nephtya ferruginea

NereidIdae (= Nereldae)

Nereldidae, unid. juv.
Neanthea acuminata

(~ Neanthea arenaoeodentata)
Nereia lateaeene

Nereia procera
Nereie sp., juv.
? Perinereia monterea
Platynereie bicanaliculata

Onuphidae
Onuphidae, unid. juv.
Diopatra ornata
Diopatra aplendidieaima
Diopatra sp., juv.
Onuphia elegans

(= Nothria elegana)
Onuphie irideaeena

(= Nothria irideaeena)
Ophelildae

Armandia bioeulata
Polyophthalmua pietua

Orb In Iidae

Leitoecoloploa elongatue
(= Eaploaeoloploa elongatua)

Nainerie dentritiea
Seoloploe acmecepa

OweniIdae

Owenia collaris

Paraonidae

Aemira catherinae
(= Aceata catherinae)

Aemira horikoahii

(= Aceata horikoahii)
Levinaenia ooulata

(= Tauberia oeulata;
= Paraonie graeillie oeulata)

Arieidea waeei

Paraonella platybranchia
(= Paraonidea platybranchia)

Pectinari idae

Peotinaria ealifomieneis
(= P. a. newporteneie)

Phyllodocldae
Phyllodocidae, unid.
Eteone ealifornica
Eteone dilatae

Eteone sp.
Eulalia ? myriacyclum
Eulalia quadrioculata

(= Eulalia aviculiaeta)
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POLYCHAETA, Phyllodocidae cont'd. Station MDR 11 26 Apr 25 Oct
Eulalia sp., juv.
Eumida bifoliata
Eumida aanquinea
? Genetyllia castonea
Eeaionura eoineaui diffieilis
Phyllodooe hartmanae
Phyllodooe (Anaitidee) papilloea
Phyllodoee sp.
Phyllodoee (Anaitides) sp., juv.
Pterocirrus sp.

PilarglIdae
Anei8trosylli8 hamata
Pilargi8 berkeleyi
Sigambra tentaculata

PoecllochaetiIdae
Poeeiloehaetue johneoni
Poeeiloehaetue sp.

Polynoldae
Polynoidae, unid.
Ealosydna johnsoni
Ealosydna sp.
Earmothoe ? erassicirrata
Earmothoe hirsuta
Earmothoe imbrieata
Earmothoe eoriptoria
Earmothoe sp.
Lepidonotue ? equamatue
Tenonia priope

(= Earmothoe priope)
Sabellari idae

Sabellaria oementarium

SabelIIdae

SabelIIdae, unid.

Chone ecaudata
Chone mollis

Chone sp.
Demonax mediue 10

Euchone incolor
Euchone limnicola 640 19360

Megalomma pigmentum
Myxioola ? infundibulum
? Potamilla sp.

Serpulidae
Serpulidae, unid.
Eydroidee elegans

(= Eydroidea pacified)
Eydroidea graeilia

(= Eupomotue graeilie)
SlgalIonldae

Pholoe glabra
Sthenelaie verrueuloea

Sthenelanella uniformie
Spionldae
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POLYCHAETA, Spionldae cont'd.
Spionldae, untd.
Apoprionoapio pygmaea

(= Prionoapio pygmaeua)
Boeeardia sp.
Boeeardia bosilaria
Booeardiella hamata

(= Boeeardia hamata)
Caraziella ealafia

(= "Peeudopolydora sp.**)
Laoniee oirrata
Mieroapio pigmentata
Mieroapio maeulata

(= Spio maeulata;
- Nerinidee maeulata)

Minuepio cirrifera
(= Prionoapio eirrifera)

Paraprionoepio pinnata
Polydora bioccipitalia
Polydora eaulleryi

(= P. braehycephala)
Polydora ligni
Polydora eoeialie
Polydora sp.
Prionoepio heterobranchia

(= P. ft. newporteneia)
Prionoapio sp. A

(= Prionoapio "'ateenatrupi*';
= P. nr. OTaZm^ren-t)

Prionoapio sp.
Paeudopolydora paueibranehiata
Rynehoepio arenieola
Rhynehoepio sp.
Scolelepia acuta

(= Nerinidea acuta)
Scolelepia sp. i4
Spio ? filioornia
Spiophanea berkeleyorum
Spiophonee bombyx
Spiophonee miaaioneneie
Strebloapio benedicti

Spirorbldae
Janua braailienaia
Pileolaria peeudomilitarie

SylIidae
SylIidae, unid.
Autolytue sp.
Brania sp.
Exogone gemmifera
Exogone lourei
Exogone verugera
Exogone sp. A
Exogone sp.
0dontoeylli8 phoaphorea
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POLYCHAETA, Syllldae cont'd. Station MDR 11 26 Apr 25 Oct
Sphaeroayllia oalifomieneie
Sphaeroayllia sp.
? Syllie sp.
Typoayllia ? hyalina
Typoaylli8 sp.

TerebelIidae

TerebelIidae, unid.

Amaeana occidentalia
Piata fa8ciata
Pista ? diajuncta
Piata sp.* juv.
Strebloeoma crassibranchia

ARTHROPODA

CRUSTACEA

COPEPODA

CALANOIDA

Calanoida, unid.

CYCLOPOIDEA

Cyclopoidea, unld.
Clausidium vancouverenee

HARPACTICOIDA

Harpactiocoida, unid.
MALACOSTRACA

AMPHIPODA

CAPRELLIDEA

CaprelI idea, unid.
Caprella ealifornica
Caprella equilibra 40

GAMMARIDEA

Gammaridea, unid.

Amphideutopu8 oeulatua
Ampel isca erietata
Argissa hamatipea
Corophium aeheruaieum
Eriethonia braailieneie

Lietriella goleta
Monoeuloidea sp.
Poropleuetee pugettenaia
Photia sp.
Podocerua criatotua

Rudilemboidea stenopropodue
Westwoodilla oaecula

CUMACEA

Cumacea, unid.

Campylaepia sp.
Cyclaapia sp.
Diaatylia sp.
Diaatylopaie tenuie
Oxyuroetylua pacifica

DECAPODA

Decapoda— IarvaI
Anomura

B139



CRUSTACEA, cont'd.

CalIianassidae

Callianaaaa californieneia
Callionassa sp.
Upogebia sp.
Pagurldae
Pagurua sp.

Brachyura
CancerIdae

Cancer anthonyi
Cancer graeilie
Cancer sp., juv.
Grapsidae

Eemigrapaua oregonenais
Eemigrap8U8 sp., juv.
Majidae

Loxorhynoua criapotua
Pyromaia tubereulata
Pinnotheridae

Pinnotheridae, unld.
Opiathopue tranaveraua
Pinnixa franciecana
Pinnixa sp.
Scleroplax granulata

Car Idea

Alphetdae, unid.
Alpheu8 ealifornienai8
Alpheopaia equidactylua

(= Alpheue equidactylua)
Betaeus eneenadenaia

Betaeua sp. unld.
Palaemontdae

Palaemonella holmeei

ISOPODA

Isopoda, unid.
Cyathura sp.
Edotea aublittoralia
Edotea sp.
Gnathia orenulatifrone
Limnoria sp.
Munna sp.

LEPTOSTRACA

Epinebalia sp.
MYSIDACEA

Mystdacea, unid.
TANAIDACEA

Tanaidacea, unid.
Anatanaia normoni

Leptochelia sp.
OSTRACODA

Ostracoda, unid.

Cylindroleberie sp.
Euphilomedee carcharodonta
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CRUSTACEA, OSTRACODA cont'd. Station MDR 11 26 Apr 25 Oct
Philomedea sp.
Rudiderma roatrata

^ Seleroeoncha sp.
CIRRIPEDIA

Balanue (Balanus) paeifieus
Balanua trigonus
Balanus sp.
Megabalanus tintinnabulum

r^ ealifornicu8
(= Balanus)

INSECTA

Chironomldae, larvae

Paraelunio alaskensis, larvae

PYCNOGONIDA

as Anoplodaotylua ereotua
Cdllipallene oalifomieneie
Pallenidae, unld.

Tantyatylum intermedium

ASCHELMINTHES

i*s Nematoda, unid.

BRACHIOPODA

Glottidia albida

BRYOZOA (= ECTOPROCTA)

^ Bowerkankia graeilia
Bugula neritina
Celleporaria brunnea
Cryptoeula pallaaiana
Sehizoporella unicornis
Water8ipora arcuata

^ Zoobotryon verticillatum

CHORDATA

CEPHALOCHORDATA

Branehioatoma ealifomienee

* UROCHORDATA

ASCIDACEA

Ascidacea, unid.

Botryllua sp.
Ciona inteatinalis

Mogula pugetienais
Styela olava
Styela plieata

VERTEBRATA

OSTEICHTHYS

Goblesocldae

Gobieaox rheaaodon

Gobiidae

Gob itdae, unid.
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VERTEBRATA, Gobiidae cont'd.
Gobtidae, larvae
Clevelandia ios
Ilypnua gilberti
Lepidogobiue lepidus

CNIDARIA (= COELENTERATA)
ANTHOZOA

Anthozoa, unid.
ACTINARIA

Actinaria, unid.

Diadumenidae

Diadumene sp.
Edwards!Idae

Edwardsiidae, unid.

Edwordaia ealifornica
Edwordaia sp.
Edwordaia sp., juv.
Halocllvidae

Meaacmaea sp. A
PENNATULACEA

Stylatula elongata
Aeanthoptilum graeile

CERIANTHARIA

Ceriantharla, unid.
HYDROZOA

HYDRO IDA

Aglaophenia divereidentata
Aglaophenia nr.pluma
Aglaophenia sp.
Corymorpha aurata

(= Euphyaa sp. A)
Obelia sp.

ECHINODERMATA

ECHINOIDEA

Echinoidea, untd. juv.
Strongyloeentrotua purpuratua

HOLOTHUROIDEA

Holothuroidea, unid.

OPHIUROIDEA

Ophiuroidea, unid. juv.

ECHIURA

Liatriolobue pelodee
Ureehia eaupo

HEMICHORDATA

Enteropneusta, unid.

MOLLUSCA

GASTROPODA

Gastropoda, unid. juv.
OPHISTHOBRANCHIA
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GASTROPODA, cont'd. Station MDR 11 26 Apr 25 Oct
CEPHALASPIDEA

Cephalaspidea, unid.
Acteonldae

Rietaxie punetooaelatua
AgI ajIdae
Aglaja sp.
Atyldae

Haminoea veaieula 10

BulIIdae

Bulla gouldiana
Phil inIdae

Woodbridgea sp.
Retusidae

Suleoretuaa sp.
Volvulella panamiea
Scaphandridae
Cylineha diegenais
Cyliehnella euleitella

(= Aeteoeina euleitella)
Cyliehnella harpa

(= Aeteoeina harpa)
Cyliehnella ineulta 70 160

(= Aeteoeina ineulta)
NUDI BRANCH IA

Nudtbranchia, unid.

Aeanthodoria sp.
Cuthona sp.

(= Trinoheaia sp.)
PYRAMIDELLIDA

PyramldelIidae
Odoetomia sp.
Turbonilla sp.

PR0S0BRANCHIA

MES0GASTR0P0DA

Caecidae

Caecum sp.
Fartulum sp.
Micranellium sp.
Calypteridae
Calyptraeidae, unid.
Crepidula onyx
Crepidula doraata

(= Crepepatella lingulata)
Crepidula preforans
Crepidula sp., juv.
Lame 11artidae

Mareeniopeie eharonae
(= Lamellaria aharonae)

Natleldae

Neverita reeluziana

Sinum sp.
Vitrinellidae

Vitrinella oldroydi
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GASTROPODA, cont'd.

NEOGASTROPODA

Co Iumbel IIdae

Alia carinata

(= Mitrella carinata)
Mitrella sp.* juv.
Murlcldae

Pteropurpura festiva
NassariIdae

Nassarius mendieus
Nassariu8 perpinguis
Nassariu8 sp.

01 Ividae

Olivella baetiea

Turrldae

Kurtziella plumbea
PELECYPODA

Pelecypoda, unld. juv.
Card iIdae

Laevieardium substriatum

Cooperel IIdae
Cooperella subdiaphona

Cuitellidae

Ensis myrae
Siliqua lucida

Donacldae

Donax gouldii
Eryclnldae
Laeaea eubviridis

HIatellidae

Eiatella arotiea

Kelliidae

Kellia laperousi
Leptonldae
Platomg8ia meroeum .

(= Lepton meroeum)
Lucinidae

Parvilueina approximata
Parvilucina tenuieeulpta

(= Parvilueina sp.)
Lucina nuttalli

Lyons!Idae
Lyonaia ealifornica

MactrIdae

Mactridae, juv.
Maetra ealifornica
Maetra sp.
Spieula eatilliformia
Spieula sp.
Treeue nuttalli

Montacutldae

Myaella grippi
Myeella pedroana
Myeella sp.
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PELECYPODA, Montacutldae cont'd. Station MDR 11 26 Apr 25 Oct
Neaeromga sp.

(= Orobitella sp.)
Myidae
Cryptomya ealifornica
Mytilidae
Mytilidae, Juv.
Amygdalum sp.
Modiolus sp.
Muaculu8 8enhoueei 10

Mytilu8 edulis
Nuculanidae

Nuculana sp.
Ostreidae

Oatrea lurida
Pect inIdae

Leptopeoten latiauratus
PetricoIIdae

Petricola tellimyalis
Petricola sp.
Seme Iidae

Cumingia ealifornica
Theora lubrica

Solecurtidae

Tagelua subteres
So Ienidae

Solen roeaoeue 10

Solen aieariu8

Solen sp. juv.
Tel Iinidae

Leporimetie obesa
Maeoma acolasta

Macoma carlottenaia

Macoma naauta

Macoma yoldiformia 10
Macoma sp., juv. 10
Tellina carpenteri
Tellina modeeta 10

Tellina sp., juv.
Thraci idae

Thracia curta

Thyasirldae
Axinopaida eerrieata
Thyaaira flexuoea
Veneridae

Chione ? undatella
Chione sp., juv.
Compeomyax aubdiaphana
Protothaca staminea

Protothaca sp., juv.
Saxidomua nuttalli

Saxidomua sp., juv.
POLYPLACOPHORA

Polyplacophora, unld.
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SCAPHOPODA

Cadulua fusiformia

NEMERTEA

Nemertea, unid.

Cerebratulua califomienaia
Euplectonema burgeri
Micrura alaakeneia

Poranemertea sp. A
TubulInldae, unid.

Tubulanua nothua
Tubulanua pellucidua
Tubulanua polymorphus

PHORONIDA

Phoronis pallida
Phoronie sp.
Phoronopsis sp.

PLATHYHELMINTHES

Polycladida* unid.

SIPUNCULIDA

SipunculIda, unid.

ADDENDUM:

Ilypnu8 gilberti
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