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APPENDIX I
GEOTECHNICAL MATERIALS
INCLUDING USGS ANALYSIS
'AND SUPPORT MATERIALS
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U.S. DEPARTMENT OF COMMERCE

Nationa! Marine Fisheries Service
Southwest Region ,

3C0 South Ferry Strest

Terminal tsland, Califormia $0731

November 17, 1977 : FSW33/RSH

Mr. F. J. Schambeck NoTep _ g,
Department of Interior, Geological Survey AMBECy
300 N. Los Angeles Street

Los Angeles, California- 90012 Non27tLM£u£

Dear Mr. Schambeck: NOTED : ALwiins
Subject: Platforms Ellen and Elly, OCS-P 0300 and OCS-P 0301,
: San Pedro Bay, off Southern California

We do not feel that the proposed platforms will significantly
affect those resources for which we have a responsibility.
However, the location of the platforms could alter the normal
migration route of the California gray whale (Eschrichtius

" robustus) and therefore should be considered in the envizron-

mental analysis.

Sincerely,

'é ‘%’/‘M’/{—————s
Gerald V. Howard
Regional Director

I-1
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_____FISH AND WILDLIFE SERVICE

500 NE MULTNOMAH STREET SUITE 1692
PORTLAND OREGON 97232

i

November 28, 1977

o SR NOTEL numw.av'

To: 0il and Gas Supervisor, Pacific Area, USGS, Los Angeles,
Califormia

From: Regionél Director, FWS, Portland, Oregon

Subject: Plan of Development, Beta Unit . ~0CS Leaées P-0296, 0300,
0301, 0306, and Unleased Tract 0255

We have reviewed the subject Plan of Development (POD), Beta Platform
Site Evaluations, and Report Pipeline Route Survey, San Pedro Shelf,
California. We do not object to the concept as described in the POD,

We wish to review installation methods, pipeline corridors, and other

material submitted in the future relative to the development of the
subject platform(s). - :

We have noted that the general area is one of intense commercial fish-
ing. Some impacts upon fish populations and fishing may occur in the
event of an oil spill. Impacts upon fish and wildlife populations may

be severe if an unforeseen spill reaches the few remaining lagoons and
estuaries in the coastal area.

Our response has been submitted in accordance with the provisions of
Section 4(f) 3 of Secretarial Order No. 2974 (revised) of January 19,
1977. Attached is the Plan of Development, site evaluation, and pipe~
line route survey for the Beta Unit.

Thank you for the opportunity to review this material and to provide

our comments.
@

Attachments - ’ . -Actdihg Regional Director

CONSERVE
AMERICA'S
ENERGY
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

7211 FEDERAL BUILDING

"300 NO. LOS ANGELES STREET
LOS ANGELES, CALIFORNIA 90012

An environmental review for the following activity has been conducted in

accordance with Section 402.04 of Part 402, Chapter IV, Endangered Species
Act of 1973 (16 U.S.C. 1531 et seq.):

SHELL OIL COMPANY AS OPERATOR
PLAN OF OPERATION (DEVELOPMENT)
BETA UNIT, PARCELS COVERED BY LEASES

OCS-P 0296
OCS-P 0300
OCS-P 0301
OCS-P 0306

Unleased Tract

Block 37W, 34N
Block 37W, 33N
Block 36W, 32N
Block 36W, 32N

and

255 Block 36W, 34N

SAN PEDRO BAY OFF CALIFORNIA

The following determination has been made for this activity to identify if
it may jeopardize the existence of any endangered species or result in the
destruction or adverse modification of critical habitat.

v~ 1. The above activity will not jecpardize the continued
existence of any endangered species or result in the
destruction or adverse modification of critical habi-

tat.

2. The above activity may jeopardize the continued exis-
tence of any endangered species or result in the de-

struction or adverse

modification of critical habitat

and a consultation is recommended with Fish and Wild-
life Service and/or National Marine Fisheries Service.

&77011 and Gas Supervisor

S/ 2 o8

’ Date

I-3



3.4 ARCHEOLOGICAL AND HISTORICAL SITE CLEARANCE DETERMINATION

The Bureau of Land Management was contacted for comments initially
on November 29, 1977, and subsequently on July 31, 1978. Responses
appear on the following pages.

I-4
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DATE:

S | memorandum

REPLY TO

ATTN OF:

SUBJECT:

TYO:

UNITED STATES GOVERNMENT

Manager, Pacific 0OCS Office 1780.11 oOCs P-0296, 0300, 0301, 0306

e /://'c:,o( JAN £137

Beta Unit ProspectinCS Leases P-0296, -0300, -0301, -0306, and Unleased
Tract 255, San Pedro Bay

(4%

o\_o-:m:Al SURy,
o RECEIVED é:’
flﬁ){b Capy /“d H50

0il and Gas Supervisor, Pacific Area

| JANTUS 1978 « -
‘ " -6-78 o=
We have reviewed Shell's Plan of Development ConcePs tofASGELES

rents are:

1. No legal confliets nor encumbrances in the leases except that the
"Beta Unit" is being proposed and that the Operator has not been

designated. We have no legal objection to Shell's Plan of Devel-
opment Concept. ‘

NOTED - DUNAWAY
2.. No comment on 0il Spill Contingency Plan.

3. No impacts on biological resources. NOTED - SCHAMBECK

4. Comments on cultural resources as follows: '

a. Platform: We have reviewed the reports submitted and the
remote sensing data obtained by BB&N. An archeological assessment was
made by Dr. Hole for the original drill sites proposed and he found "no
indication of anything of archeological interest near'the proposed drill
sites in Block 262". He also found, with the exception of some anomalies
on the north end of 0OCS P-0300, "...no other anomalies in either block."”
Dr. Hole did, however, state that "The magnetometry is technically good,
but generally ineffective at the depths over most of this survey. The
sensor head was never more than about 100" deep; thus, over much of the
area it was too far above the bottom to record evem very large anomalies."

Our review does, however, indicate numerous anomalies based on both the
magnetometry and sidescan data. The deployment of the magnetometer -high
in the water colurm and on a 305 meter grid, may have also resulted in a
failure to pick up other anomalies. From the data available, in our
‘opinion, these anomalies cannot be reliably determined to be of a non-
significant cultural resource nature. For this reason and the fact that
the data quality precludes an effective assessment of cultural resources
potential, we question whether these blocks can be considered cleari

b. Pipeline Routes: Cursory surveys of two of the three routes
proposed indicated that numerocus anomalies are preseat. To be confident
that these are not culturally related, their source should be identified
as geological, as non-significant cultural resources, or avoided. To
avoid them, in many cases, would require more than a single line of data
to locate them accurately. Also, these pipeline routes were not evaluated

OPTIONAL FORM NO. 10
(REV. 7-76)

I-5 : GSA FPMR (41 CFR) 101-11.8

5010-112

Buy U.S. Savings Bonds Regularly on the Payrolt Savings Plan



by a qualified archaeologist, therefore the necessary professional expertise
was not utllized. In addition, there has been no determination as. to

whether the planned pipeline would be a "GS gathering line" or BLM permitted .

pipeline.

€. Conclusion: Due to the recent temporary BLM-GS agreement
obliging us to utilize the existing cultural resources NTL for these
reviews, we will not recommend withholding approval of the conceptual plan
of development as it relates to platform sites and associated operations.
. However, we do believe you should be aware that, in our opinion, the
cultural resources potential on these leases and pipeline routes has not
been adequately evaluated. " As to thespipeline, we are asking our
Washington Office for guidance pertaining to the BLM/GS jurisdictional
question. We expect to have additional opportunitles to comment as more
specific plans are finalized.

5. Comments on camouflage stipulation as follows:

This stipulation applies to both leases with platform proposals.

" Reported visibility ranges for the San Pedro Bay-Catalina Channel area
exceed 10 nautical miles 227 of the time in January and 31% of the time

in July. Thus, the platforms will probably be visible .from shore for
significant time periods. We look forward to working with you on color or
pattern selections. It might be beneficial for Shell to employ the services
of a professional in the design arts to aid in both the structural design
and color selection to lessen v1sual impact.

We recommend approval of Shell's Beta Unit Plan of Development Concept.

We are returning the following information which was forwarded to us with
your memorandum of November 29, 1977, and additional information which was
subsequently received informally from yous:

1. Beta Unit Plan of Development
2.. 0il Spill Contingency Plan

. 3« Critical Operations and Curtailment Plans

.- 4+ Report Pipeline Route Survey

..5. Geoseismic Investigation of Palos Verde Fault Zone
6. An Environmental Design Study

- 7. Soil Boring, Sampling 7 Testing Program Tract 261
8. Soil Boring, Sampling & Testing Program Tract 262
.9. Beta Platform Site Evaluations

10. BB&N Remote Sensing Data and Report

Enclosures

1-6



DATE:

REPLY TO
ATTNOF:

SUBJECT:

.Cultural Resource Survey, Proposed Beta Unit

UNITED STATES GOVERNMENT

e 07 W  memorandum
Manager, Pacific OCS bffige | | |

1780-11
0Cs P-0296, 0300, 0301, 0306

Plan of Development

0il and Gas Supervisor, Pacific Area

We have reviewed the enclosed Dames and Moore's report concerning the section
on cultural resource surveys and our comments are:

The report indicates that the cultural survey study along the proposed pipeline
route from the proposed production platform Elly to Port of Long Beach was
conducted by specialists in marine archaeology and history. They have concluded
that no potential sites or features of possible cultural values are located in
the survey area. Based on their conclusion we recommend approval of the
section on cultural survey. ‘

Ve are returning the following report which was forwarded to us with your

memorandum of July 31, 1978: Dames and Moore. July 1978. Report Marine Geo-
physical and Cultural Resource Surveys Proposed Pipeline Route Offshore Long
Beach, California for Shell 0il Company.

Enclosure

s

go\.oancn Sy
RECEIVED

AUGG7 1978

LOs angeLes

i I-7
Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

~ OPTIONAL FORM NO. 10
(REV. 7-76)
GSAFPMR (41 CFR) 101118
sot10-t12



3.5 REVIEW COMMENTS AND RELATED CORRESPONDENCE

Cooperative proposal review and environmental report planning has
been an ongoing process with the State of California since early October
1977. Shell's Special Report to the Governor of California of September
29, 1977 was received by the Governor's office on October 3, 1977. 1In
accordance with 30 CFR 250.34, a copy of the Plan of Development (POD)
was transmitted to the Governor. Mr. Allan Lind of the Office of Planning
and Research (OPR) requested an additional 20 copies for State Agency
review, which was honored. By letter of January 25, 1978, Mr. Bill Press,
the Director of OPR, transmitted State comments to Shell 0il Company and
the USGS. Responding State Agencies were: "

- OPR

- Air Resources Board

- State Lands Commission

- Department of Fish and Game

- Department of Navigation and Ocean Development
-  Department of Conservation

Division of Mines and Geology -
Division of 0il and Gas

- State Water Resources Control Board

On March 23, 1978, Mr. William F. Northrup, Executive Officer of the
State Lands Commission, sent letters by certified mail to those agencies
which were determined, under the provisions of the California Environ-
mental Quality Act of 1970, as amended, and subsequent guidelines; to be
"responsible agencies'" in the Shell Beta Project. By this letter, the
State Lands Commission and the Port of Long Beach requested, pursuant to
Public Resources Code Section 21080.4(a), a written statement of the scope
and content of the environmental information in connection with the pro-
posed project which was germane to each agency's statutory responsibili-
ties and which was to be included in the EIR. Attached were a proposed
outline for the subject environmental document, and a project description.
Responses were received from:

- United States Coast Guard
- California Department of Transportation

- California Regional Water Quality Control Board,
Los Angeles Region

- California Division of 0il and Gas

I-8



- California Coastal Commission

- South Coast Air Quality Management District
- City of Huntington Beach

- State Water Quality Resources Control Board

- Los Angeles County Flood Control District

- City of Long Beach

Department of Fire
Department of Planning and Building

California Air Resources Board

Additionally, comments were received from:

- Office of Historic Preservation, Department of Parks and
Recreation

3.6 MAPS AND ILLUSTRATIONS

. Maps and illustrations appear as appropriate throughout the document
and are not segregated in a single appendix.

I-9
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

_ 7760 Federal Building

--300 North Los Angeles Street

Los Angeles, California 90012
September 8, 1978

MEMORANDUM

To: Oil and Gas Supervisor, Pacific Area
From: District Geologist, Los Angeles

‘Subject:  Geologic Hazard Evaluation for Beta Platforms Ellen and Elly

Sheli'é proposal to site g dévelopment drilling platform (Ellen) at x=],428,175
¥y=520,220 and a production platform (Elly) at x=1,428,310 y=520,580 (California

Zone 6) was reviewed by Scott Hamlin, Don Krotser, Richard Tudor, and Roger
Nielson. .

The site proposed for these platforms is relatively well chosen within this
geologically complex area, between two surface faults and just inshore from

the current and paleo shelf breaks. There is indication of slumping beyond

the shelf break, but none in the more gradual gradient inshore. Possible indications
of gas seeps have been identified as close as 500 feet away from the site(s)

in contractor interpretations, but are not confirmable in the perhaps incomplete
geophysical data profiles submitted. .

-Foundation stability is discussed in a report to Shell by Robert Pyke, in which

reference is made to a final geotechnical report by Woodward Clyde Consultants
dated April 1978. This reference was not submitted, so evaluation of Pyke's
report of negligably small risk of instability is left unsubstantiated, though

- plausible.

Drilling from Platform Ellen will be subject to hazards of subsurface gas
and faulting indicated in geophysical data and in previous drillin?

. é—L,Keith A. Yenne
KAY/DJK/sk

I-10
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-To: District Engineer, Ventura

U.S. GEOLOGICAL SURVEY
CONSERVATION DIVISION

From: * Los Angeles District Office

Subject: Geologic Hazards Analysis of APD

'A.

iOperator: Shell

Lease Number: 9CS P-0300 Well Number: Platforms Ellen and Elly
] Ellen - X = 1,428,175 'Y = 520,220 (Drill)

Surface Location:_Elly - x = 1,428,310 Y = 520,580 (Production)

"Deviated Location:

Water Depth:Ellen 265 ft., Total Well Depth:

Elly 255 ft.

Surface Hazards:

1.

4.

Slope stability

Slope at the site is 2° SE. Two areas of disturbed recent sediments

" lie 2000 ft. SW and 1500 ft. SE of the proposed site below the paleo

shelf break. Geophysical profiles show evidence of slump movement
in these areas. . ' _

-

SlumEing

The possibility of slumping at the site appears to be minor.

Surface faulting

The site lies adjacent to the Palos Verdes Fault Zone, 500 ft.

NE of the Beta Fault, a NE branch of the Palos Verdes Fault.

SeeEs

Two questionable areas of oil and/or gas seeps lie 500 ft. east
and west of the site and uncertain seeps are linked with the
disturbed sediments to the SE in the contracted hazard inter-

pretation. No seeps were observed in the submitted geophysical
records.

I-11



Le‘ase Number: ocs P-OSOO Well Number:Platfom Ellen and. Elly

5. Seismicity

The site is located along the seismically active Palos Verdes
Fault Zone. The maximum credible earthquake magnitude for this

_area is 7. At the site the assoc1ated bedrock acceleration
would equal 0.35 g.

B. Subsurfzce Hazards:

1. Potential oil or gas reservoir, depth

The reservoir occupies seven subdivisions from 2,700 to 4,700 ft.
subsea within the Lower Pliocene and Upper Miocene correlating
to shales and sandstones of the Repetto and Monterey formations.
The reservoir is composed of Delmontian sands, shales, and silts.

PO

2. Possible shallow gas zones, depth

Shallow gas zones are expected to be encountered at various depths
(see P-0300 #1 drillingrecord). Geophysical profiles show numerous
bright spot anomalies from 25 to 500 ft. subsea.

‘~ N ; \ N K i 3

. 3. Possible surface cutting faults which may belencountered
in drilling, approximate depths :

None seen in the geophysical profiles.

4. Possible subsurface faults which may be encountered in
drilling, approximate depths

The Beta and Palos Verdes faults form updip boundaries of the
reservoir between 2500 and 5000 ft. below the sea bottom.

These faults are likely to be encountered at depth in subsequent
development drilling for production.

I1-12
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Lease Number:  OCS P-0300

S.

6.

8.

Date:

Well Number:Platform Ellen and Elly

Possible fresh or salt water flows, depth

Unknown

Possible lost circulation zones, depth

Some of the previous wells drilled in OCS leases P-0296, 0300,
and 0301 encountered temporary lost circulation. Recovery occurred

spontaneously or was accomplished by increasing the drilling fluid
viscosity in these wells. :

Possible abnormal pressure zones, depth

As indicated from review of the drilling records of leases P-0300,
P-0296, and 0301, no abnormal pPressures’ are expected. - '

Remarks

Foundation conditions:

We are unable to evaluate the geotechnical character of the
platform locations for the following reasons:

1. Data was not submitted for coreholes in the immediate
vicinity of the platform sites. -

2. The submitted geotechnical reports (Site Stability Studies
and Soil Boring, Sampling, and Laboratory Testing Program)

are based upon coreholes located outside of the immediate -
"platform site area.

Initials: SNH: DJK: RBT) RGN

Sept. 11, 1978 Signed:/fzzzé%fiaiZ;ZL;Zf: <;ZT
£ +

DTy S5, 2E T

Rev. 3-78 Hazard Unit

- I-13



APPENDIX II
MARINE BIOLOGY SPECIES LISTS



. EE N NS SN M NN B R M AN A SN G BN NS BN B em

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ALAMITOS BAY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1971-72 (FROM ENVIRONMENTAL QUALITY ANALYSTS, INC., AND MARINE BIOLOGICAL
CONSULTANTS, INC., 1973b).

Stations
Species RW/ RW8 RW9 RW10 RW12 RW13 Total RW7 RW8 RW9 RW10 RW12 RW13 Total

October 1971 May 1972

CARCHARHINIDAE

Mustelus henlei A 1 1
SQUALIDAE

Squalus acanthias 1 1
RHINOBATIDAE

Platyrhinoidis triseriata

Rhinobatos productus 1 1 10 10
DASYATIDAE

Urolophus halleri
MYLIOBATIDAE

Myliobatis californica 1 1 1 4 5
ENGRAULIDAE

Anchoa compressa 1 1

A. delicatissima

Engraulis mordax 244 7 26 1 278 2 21 9 32
BATRACHOID IDAE

Porichthys myriaster : _ 2 2
P. notatus 2 3 2 7
OPHIDIDAE

Otophidium scrippsae 1 1

0. taylori 1 1
SYNGNATHIDAE

Syngnathus griseolineatus 1 1
Syngnathus sp.

SERRANIDAE

Paralabrax nebulifer 1 1
POMADASYIDAE

Anisotremus davidsoni

SCIAENIDAE

Genyonemus lineatus 6 2 11 19 167 14 418 38 51 210 898
Menticirrhus undulatus 8 1 9 1 9 10
Seriphus politus 1 1 61 48 113 24 741 39 1026
Umbrina roncador
EMBTOTOCIDAE

Amphistichus argenteus 1 6 7 2 13 5 20
Cymatogaster aggregata 12 16 12 40 106 6 371 86 6 199 774

I-11
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TABLE 1 (Cont.)
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ALAMITOS BAY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1971-72 (FROM ENVIRONMENTAL QUALITY ANALYSTS, INC., AND MARINE BIOLOGICAL
: CONSULTANTS, INC., 1973b).

Stations
Species _RW7 RW8 RW9 RW10 RW12 RW13 Total RW7 RW8 RW9 RW10 RW12 RW13 Total
October 1971 May 1972
EMBIOTOCIDAE (Cont)
Embiotoca jacksoni 9 1 2 2 14
Hyperprosopon argenteum 20 36 56 120 6 96 5 47 22 296
Phanerodon furcatus 1 19 20 35 28 102 205 420 24 269 172 87 135 1107
Rhacochilus vacca
CLINIDAE
Heterostichus rostratus
STROMATEIDAE
Peprilus simillimus 1 1
COTTIDAE
Hemilepidotus spinosus
— Leptocottus armatus 2 1 3 3 3
~ BOTHIDAE
~ Bothidae, unid. 2 2
Citharichthys stigmaeus 56 16 131 13 35 145 346 13 92 67 9 16 197
Hippoglossina stomata 1 1
Paralichthys californicus 10 28 17 2 57 2 7 1 10
PLEURONECTIDAE
Hypsopsetta guttulata 1 2 1 4 2 . 2 1 5
Parophrys vetulus 2 2
Pleuronichthys decurrens 3 2 5
P. ritteri ' :
P. verticalis 2 1 6 4 3 15 31 6 20 30 3 59
CYNOGLOSSIDAE
Symphurus atricauda 1 1 1 1 2 11 17 30 26 12 68
Number of Individuals 319 107 178 53 135 340 1132 908 98 1451 455 990 658 4555
Number of Species 10 10 8 4 12 14 21 13 5 15 12 15 16 26
Diversity Index 1.11 2.77 1.40 1.28 2.76 2.27 2.21 1.90 2.68 2.60 1.51 2.44
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SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ALAMITOS BAY AT EACH STATION DURING QUARTERLY

TRAWLING SURVEYS, 1971-72 (FROM ENVIRONMENTAL QUALITY ANALYSTS, INC., AND MARINE BIOLOGICAL

CONSULTANTS, INC., 1973b).

Stations Grand
Species RW7 RW8 RW9 RW1O RW12 RW13 Total RW7 RW8 RW9 RW10 RW12 RW13 Total Total
September 1972 November 1972
CARCHARHINIDAE
Mustelus henlei 1
SQUALIDAE
Squalus acanthias 1
RHINOBATIDAE
Platyrhinoidis triseriata 1 1 2 5 1 6 8
Rhinobatos productus 11 8 3 11 39 50
DASYATIDAE
Urolophus halleri 2 2 1 3 4 6
MYLIOBATIDAE
Myliobatis californica 1 5 2 2 13
ENGRAULIDAE
Anchoa compressa l6 12 5 10 62 8 161 79 6 52 306 369
A. delicatissima 41 3 44 44
Engraulis mordax 130 226 47 384 277 1349 7 73 343 1807 385 48 2663 4322
BATRACHOIDIDAE
Porichthys myriaster 2 4 6 8
P. notatus 1 1 8
OPHIDIDAE
Otophidium scrippsae 1
0. taylori 2 2 4 5
SYNGNATHIDAE
Syngnathus griseolineatus 1
Syngnathus sp. 1 2 2 3
SERRANIDAE
Paralabrax nebulifer 1 3
POMADASYIDAE
Anisotremus davidsoni 1 1
SCIAENIDAE
Genyonemus lineatus 47 30 147 1 77 380 69 54 93 206 4 113 539 1836
Menticirrhus undulatus 3 1 1 2 57 14 5 19 95
Seriphus politus 3 14 814 173 1004 9 41 240 574 2 199 1065 3096
Umbrina roncador 1 1 1
EMBIOTOCIDAE
Amphistichus argenteus 4 11 1 18 17 17 62
Cymatogaster aggregata 60 12 9 5 1 359 3 3 3 5 1 33 48 1221




TABLE 1 (Cont.)
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ALAMITOS BAY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1971-72 (FROM ENVIRONMENTAL QUALITY ANALYSTS, INC., AND MARINE BIOLOGICAL
CONSULTANTS, INC., 1973b).

/ , Stations Grand
Species RW7 RW8 RW9 RW1O RW12 RW13 Total RW7 RW8 RW9 RW10 RW12 RW13 Total Total
September 1972 November 1972
EMBIOTOCIDAE (Cont)
Embiotoca jacksoni 4 13 2 6 25 5 1 6 45
Hyperprosopon argenteum 34 24 61 16 135 2 30 4 5 23 64 551
Phanerodon furcatus 95 66 4 1 166 2 22 2 2 52 131 211 1689
Rhacochilus vacca 1 1 1
CLINIDAE :
Heterostichus rostratus 1 1 1
STROMATEIDAE ‘
Peprilus simillimus 22 22 7 7 30
COTTIDAE ‘
Hemilepidotus spinosus 1 1 1
Leptocottus armatus 2 2 1 1 6 2 1 © 3 15
~ BOTHIDAE
L Bothidae, unid. 2
Citharichthys stigmaeus 6 5 16 25 2 54 10 3 18 2 28 61 708
Hippoglossina stomata 1
Paralichthys californicus 12 3 7 14 7 43 1 4 14 2 21 131
PLEURONECTIDAE
Hypsopsetta guttulata 1 3 1 1 6 2 2 17
Parophrys vetulus 2
Pleuronichthys decurrens 1 1 6
P. ritteri 1 1. 1
P. verticalis 1 1 11 42 55 1 14 1 9 25 170
CYNOGLOSSIDAE
Symphurus atricauda 137 137 2 81 17 100 322
Number of Individuals 335 364 915 1339 415 568 3936 105 441 812 2727 467 673 5225 14848
Number of Species 16 15 19 15 9 14 26 10 18 12 13 10 18 29 41
Diversity Index 2.75 2.20 2.72 2.08 0.56 1.90 1.89 2,91 2,11 1.48 0.99 2.89

. o o o = o . e o o = = o e o -



TABLE 2

SPECIES AND COMMON NAMES, FREQUENCY OF CAPTURE, AND RELATIVE ABUNDANCE
OF FISHES CAPTURED BY TRAWLING OFFSHORE OF HUNTINGTON BEACH, 1976-78

(AFTER MARINE BIOLOGICAL CONSULTANTS, INC., 1977, 1978)

Frequency Relative

Number of Abundance
Species Common Name Captured Capture (%)
August 1976
Seriphus politus queenfish 1822 12 42.3
Genyonemus lineatus white croaker 1773 12 41.1
Engraulis mordax northern anchovy 356 12 8.3
Hyperprosopon argenteum walleye surfperch 145 9 3.4
Peprilus simillimus Pacific butterfish 68 7 1.6
Phanerodon furcatus white surfperch 59 9 1.4
Amphistichus argenteus barred surfperch 18 7 0.4
Citharichthys stigmaeus speckled sanddab 14 6 0.3
Symphurus atricauda Pacific tonguefish 10 6 0.2
Cymatogaster aggregata shiner surfperch 7 4 0.2
Paralichthys californicus Pacific halibut 7 5 0.2
Embiotoca jacksoni black surfperch 6 2 0.1
Menticirrhus undulatus California corbina 5 4 0.1
Syngnathus leptorhynchus  bay pipefish 5 4 0.1
Pleuronichthys verticalis hornyhead turbot 5 3 0.1
Chilara taylori spotted cusk-eel 3 3 0.07
Rhinobatos productus shovelnose guitarfish 2 2 0.05
Mustelus henlei brown smoothhound 1 1 0.02
Torpedo californica Pacific electric ray 1 1 0.02
Otophidium scrippsi basketweave cusk-eel 1 1 0.02
Damalichthys vacca pile surfperch 1 1 0.02
Total Number Captured 4309
Number of Species 21
August 1977

Genyonemus lineatus white croaker 3743 12 46.4
Engraulis mordax northern anchovy 3126 11 38.7
Phanerodon furcatus white surfperch 275 11 3.4
Hyperprosopon argenteum walleye surfperch 254 12 3.1
Amphistichus argenteus barred surfperch 206 11 2.5
Seriphus politus queenfish 134 12 1.7
Citharichthys stigmaeus speckled sanddab 85 9 1.1
Paralichthys californicus California halibut 80 11 1.0
Cymatogaster aggregata shiner surfperch 62 9 0.8
Syngnathus californiensis kelp pipefish 39 8 0.5
Symphurus atricauda California tonguefish 11 5 0.1
Platyrhinoidis triseriata thornback / 9 2 0.1
Leptocottus armatus staghorn sculpin 8 5 0.1
Pleuronichthys verticalis hornyhead turbot 6 3 0.07
Synodus lucioceps California lizardfish 5 3 0.06
Porichthys myriaster specklefin midshipman 4 3 0.05
Mustelus henlei brown smoothhound 3 2 0.04
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TABLE 2 (Cont.)
SPECIES AND COMMON NAMES, FREQUENCY OF CAPTURE, AND RELATIVE ABUNDANCE
OF FISHES CAPTURED BY TRAWLING OFFSHORE OF HUNTINGTON BEACH, 1976-78
(AFTER MARINE BIOLOGICAL CONSULTANTS, INC., 1977, 1978) (Cont)

Frequency Relative
Number of Abundance
Captured Capture (%)

Species Common Name

August 1977 (Cont)

Rhinobatos productus shovelnose guitarfish. 3 2 0.04
Menticirrhus undulatus California corbina 3 3 0.04
Xystreurys liolepis fantail sole 3 2 0.04
Pleuronichthys ritteri spotted turbot 2 1 0.04
Otophidium scrippsi basketweave cusk-eel 1 1 0.01
Sebastes paucispinis bocaccio 1 1 0.01
Girella nigricans opaleye 1 1 0.01
Damalichthys vacca pile surfperch 1 1 0.01
Heterostichus rostratus giant kelpfish 1 1 0.01
Peprilus simillimus Pacific butterfish 1 1 0.01
Hypsopsetta guttulata diamond turbot 1 1 0.01
Total Number Captured 8068
Number of Species 28
February 1978

Genyonemus 1ineatus white croaker 6030 14 74.8

Seriphus politus queenfish 1272 13 15.8

Engraulis mordax northern anchovy 220 13 2.7

Citharichthys stigmaeus speckled sanddab 94 12 1.2

Anchoa compressa deepbody anchovy 92 10 1.1

Syngnathus exilis pipefish 70 11 0.87
Cymatogaster aggregata shiner surfperch 58 11 0.72
Amphistichus argenteus barred surfperch 34 4 0.42
Otophidium scrippsi basketweave cusk-eel 32 6 0.40
Pleuronichthys verticalis hornyhead turbot 7 0.34
Paralichthys californicus California halibut 1 0.27
Menticirrhus undulatus California corbina 7 0.24
Symphurus atricauda California tonguefish 6 0.21
Phanerodon furcatus white surfperch 7 0.17
Synodus lucioceps California lizardfish 5 0.17
Hyperprosopon argenteum walleye surfperch 3 0.16
Rhinobatos productus shovelnose guitarfish 5 5 0.06
Xystreurys liolepis faintail sole 5 3 0.06
Pleuronichthys ritteri spotted turbot 4 2 0.05
Myliobatis californica bat ray 3 3 0.04
Platyrhinoidis triseriata thornback 3 3 0.04
Urolophus halleri round stingray 3 3 0.04
Paralabrax nebulifer barred sand bass 2 2 0.03
Scorpaena guttata California scorpion 2 2 0.03
Squalus acanthias spiny dogfish 1 1 0.01

11-6



TABLE 2 (Cont.)
SPECIES AND COMMON NAMES, FREQUENCY OF CAPTURE, AND RELATIVE ABUNDANCE
OF FISHES CAPTURED BY TRAWLING OFFSHORE OF HUNTINGTON BEACH, 1976-78
(AFTER MARINE BIOLOGICAL CONSULTANTS, INC., 1977, 1978) (Cont)

Frequency Relative
Number of Abundance
Species Common Name Captured Capture (%)

February 1978 (Cont)

Atractoscion nobilis white sea bass 1 1 0.01
Umbrina roncador yellowfin croaker 1 1 0.01
Xenistius californiensis salema 1 1 0.01
Lepidogobius lepidus bay goby 1 1 0.01
Peprilus simillimus Pacific butterfish 1 1 0.01
Sebastes serranoides live rockfish 1 1 0.01

Total Number Captured 8062

Number of Species : 31
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. TABLE 3
SPECIES AND COMMON NAMES, FREQUENCY OF CAPTURE, AND RELATIVE ABUNDANCE
OF FISHES CAPTURED BY TRAWLING OFFSHORE OF ALAMITOS BAY, FEBRUARY 1978
(AFTER MARINE BIOLOGICAL CONSULTANTS, INC., 1978)

Frequency Relative

Number of Abundance

Species Common Name Captured Capture (%)
Genyonemus lineatus white croaker 3782 8 70.6
Symphurus atricauda California tonguefish 791 6 14.8
Seriphus politus queenfish 345 8 6.4
Engraulis mordax northern anchovy 114 7 2.1
Anchoa compressa deepbody anchovy 98 8 1.8
Citharichthys stigmaeus speckled sanddab 36 7 0.67
Cymatogaster aggregata shiner surfperch 32 7 0.60
Tilapia mossambica tilapia 31 3 0.58
Otophidium scrippsi basketweave cusk-eel 23 4 0.43
Syngnathus exilis pipefish 22 1 0.41
Phanerodon furcatus white surfperch 13 6 0.24
Paralichthys californicus California halibut 11 6 0.21
Hypsopsetta guttulata diamond turbot 8 6 0.15
Pleuronichthys verticalis hornyhead turbot 8- 5 0.15
Menticirrhus undulatus California corbina 7 5 0.13
Sebastes dallii callico rockfish 6 2 0.11
Embiotoca jacksoni black surfperch 6 3 0.11
Synodus lucioceps California lizardfish 5 7 0.09
Syngnathus sp. pipefish 4 2 0.07
Hyperprosopon argenteum walleye surfperch 4 3 0.07
Porichthys myriaster specklefin midshipman 3 2 0.06
Chilara taylori spotted cusk-eel 3 2 0.06
Platyrhinoidis triseriata thornback 1 1 0.02
Rhinobatos productus shovelnose guitarfish 1 1 0.02
Atherinops affinis topsmelt 1 1 0.02
Pleuronichthys ritteri spotted turbot 1 1 0.02

Total Number Captured 5356
Number of Species 26
I11-8



TABLE 4
SPECIFIC AND COMMON NAMES, NUMBER, RANKED ABUNDANCE, AND FREQUENCY OF
CAPTURE OF FISHES TAKEN BY TRAWLING SEPTEMBER, 1975 (FROM LONG BEACH
HARBOR CONSULTANTS, 1976)

Relative Frequency

Number  Abundance of
Species Common Name Captured (%) Capture
Genyonemus lineatus white croaker 3,437 55.5 21
Engraulis mordax northern anchovy 993 16.0 18
Phanerodon furcatus white surfperch 445 7.2 17
Symphurus atricauda California tonguefish 353 5.7 18
Cymatogaster aggregata shiner surfperch 282 4.6 11
Sebastes dallii calico rockfish 261 4.2 11
Seriphus politus queenfish 229 3.7 13
Citharichthys stigmaeus speckled sanddab 81 1.3 8
Pleuronichthys verticalis hornyhead turbot 38 0.6 10
Lepidogobius lepidus bay goby 24 0.4 10
Sebastes auriculatus brown rockfish 12 0.2 4
Embiotoca jacksoni black surfperch 7 0.1 5
Citharichthys sordidus Pacific sanddab 5 0.1 2
Porichthys myriaster specklefin midshipman 4 0.1 3
Hyperprosopon argenteum walleye surfperch 4 0.1 1
Paralichthys californicus California halibut 3 0.1 2
Squalus acanthias spiny dogfish 2 0.03 1
Chilara taylori spotted cusk-eel 2 0.03 1
Otophidium scrippsi basketweave cusk-eel 2 0.03 2
Paralabrax clathratus kelp bass 2 0.03 2
Rhinobatos productus shovelnose guitarfish 1 0.02 1
Torpedo californica Pacific electric ray 1 0.02 1
Damalichthys vacca pile surfperch 1 0.02 1
Paralabrax nebulifer barred sandbass 1 0.02 1
Peprilus simillimus Pacific butterfish 1 0.02 1
Sebastes paucispinis bocaccio 1 0.02 1
Artedius lateralis smoothhead sculpin 1 0.02 1
Leptocottus armatus staghorn sculpin 1 0.02 1
Odontopyxis trispinosa pygmy poacher 1 0.02 1
Lepidopsetta bilineata rock sole 1 0.02 1
Parophrys vetulus English sole 1 0.02 1
Total Number Captured 6,197
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TABLE 5
SPECIES, NUMBER, AND RANK OF FISHES CAPTURED BY
GILL NETTING IN LONG BEACH HARBOR, 1974-78 (FROM
ENVIRONMENTAL QUALITY ANALYSTS AND MARINE
BIOLOGICAL CONSULTANTS, INC., 1978).

Number
Species Name Captured Rank
Genyonemus 1ineatus 1,811 1
Seriphus politus 1,102 2
Cymatogaster aggregata 901 3
Phanerodon furcatus 632 4
Engraulis mordax 554 5
Hyperprosopon argenteum 314 6
Embiotoca jacksoni 218 7
Porichthys myriaster 127 8
Atherinops affinis 108 9
Damalichthys vacca 89 10
Trachurus symmetricus 70 11
Menticirrhus undulatus 61 12
Synodus lucioceps 53 13
Cheilotrema saturnum 50 14
Paralabrax nebulifer 30 15
Mustelus henlei 26 16
Paralichthys californicus 23 17
Mustelus californicus 22 18
Sardinops sagax caeruleus 22 18
Girella nigricans 20 20
Squalus acanthias 13 21
Sphyraena argentea 13 21
Medialuna californiensis 13 21
Rhacochilus toxotes 13 21
Sebastes seranoides 12 25
S. paucispinis 11 26
Roncador sternsii 8 27
Atherinopsis californiensis 7 28
Paralabrax clathratus 7 28
Anisotremus davidsonii 7 28
Sarda chiliensis 7 28
Paralabrax maculatofasciatus 6 32
Scomber japonicus 6 32
Heterodontus francisii 5 34
Urolophus halleri 5 34
Myliobatis californica 5 34
Amphistichus argenteus 5 34
Peprilus simillimus 5 34
Symphurus atricauda 5 34
Triakis semifasciata 4 40
Paralabrax clathratus 4 40
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TABLE 5 (Cont.)

SPECIES, NUMBER, AND RANK OF FISHES CAPTURED BY
GILL NETTING IN LONG BEACH HARBOR, 1974-78 (FROM
ENVIRONMENTAL QUALITY ANALYSTS AND MARINE

BIOLOGICAL CONSULTANTS, INC., 1978) (Cont)

Number
Species Name . Captured Rank
Atractoscion nobilis 4 40
Brachyistius frenatus 4 40
Hyperprosopon anale 4 40
Atherinopsis californiensis 3 45
Scorpaena guttata 3 45
Pleuronichthys verticalis 3 45
Sebastes gordii 2 48
Heterostichus rostratus 2 48
Hypsopsetta guttulata 2 48
Anchoa compressa 1 51
Sebastes melanops 1 51
S. mystinus 1 51
S. rastrelliger 1 51
Artechius lateralis 1 51
Stereolepis gigas 1 51
Umbrina roncador 1 51
Hermosilla azurea 1 51
Hyperprosopon ellipticum 1 51
Micrometrus minimus 1 51
Chromis punctipinnis 1 51
Mugil cephalus 1 51
Acanthogobius flavimanus 1 51
Citharichthys stigmaeus 1 51
Sebastes sp. 1
Number of Individuals 6436
Number of Species 64
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TABLE 6

SPECIES, NUMBER, AND RANK OF FISHES CAPTURED BY
TRAWLING IN LONG BEACH HARBOR, 1974-78 (FROM
ENVIRONMENTAL QUALITY ANALYSTS AND MARINE
BIOLOGICAL CONSULTANTS, INC., 1978)

Number
Species Name Captured Rank
Genyonemus lineatus 68,547 1
Engraulis mordax 28,898 2
Seriphus politus 15,601 3
Lepidogobius lepidus 8,159 4
Symphurus atricauda 5,483 5
Phanerodon furcatus 3,693 6
Cymatogaster aggregata 2,756 7
Peprilus simi]%imus 1,869 8
Sebastes dallii 1,742 9
Anchoa compressa 748 10
Synodus lucioceps 664 11
Citharichthys stigmaeus 654 12
Porichthys myriaster 511 13
Pleuronichthys verticalis 158 14
Chilara taylori 144 15
Embiotoca jacksoni 120 16
Paralichthys californicus 68 17
Paralabrax nebulifer 56 18
Syngnathus sp. 50 19
Damalichthys vacca 50 19
Sebastes miniatus 34 21
Hyperprosopon argenteum 26 22
Otophidium scrippsi 25 23
Porichthys notatus 19 24
Sebastes auriculatus 19 24
Odontopyxis trispinosa 16 26
Sebastes paucispinis 11 27
Leptocottus armatus 9 28
Trachurus symmetricus 9 28
Citharichthys sordidus 8 30
Xystreurys liolepis 7 31
Squalus acanthias 5 32
Sebastes mystinus 4 33
Myliobatos californica 3 34
Urolophus halleri 3 34
Scorpaena guttata 3 34
Sebastes saxicola 3 34
S. serranoides 3 34
Rhacochilus toxotes 3 34
Hippoglossina stomata 3 34
Rhinobatos productus 2 41
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TABLE 6 (Cont.)

SPECIES, NUMBER, AND RANK OF FISHES CAPTURED BY
TRAWLING IN LONG BEACH HARBOR, 1974-78 (FROM
ENVIRONMENTAL QUALITY ANALYSTS AND MARINE
BIOLOGICAL CONSULTANTS, INC., 1978) (Cont)

Number
Species Name Captured Rank
Anchoa delicatissima 2 41
Atherinops affinis 2 41
Artedius lateralis 2 41
Neoclinus uninotatus 2 41
Pleuronichthys decurrens 2 41
Mustelus henlei 1 47
Leuresthes tenuis 1 47
Sebastes semicinctus 1 47
Atroctoscion nobilis 1 47
Cheilotrema saturnum 1 47
Heterostichus rostratus 1 47
Clevelandia ios 1 47
Ilypnus gilberti 1 47
Parophrys vetulus 1 47
Engraulididae, unid. 13
Sebastes sp. 10
Embiotociadae, unid. 4
Gobiidae, unid. 2
Number of Individuals 104,235
Number of Species 55
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TABLE 7

QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE
FOUR OFFSHORE OIL ISLANDS, SPRING 1976
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species

Grissom White Chaffee Freeman

PORIFERA
Leucandra heathi
Leucosolenia eleanor
Xestospongia vanilla

COELENTERATA
HYDROZOA
Obelia sp.
Plumularia sp.
Sertularia sp.
Stauridiosarsia
Syncoryne sp.
Tubularia sp.
ANTHOZOA
Anthopleura elegantissima
A. xanthogrammica

Metridium senile

PLATYHELMINTHES
TURBELLARIA
polyclads, unid.

NEMERTEA
Empliectonema gracile
Lineus ruber
Nemertopsis gracilis
Paranemertes peregrina
Nemertea, unid.

ANNELIDA
POLYCHAETA

Anaitides williamsi
Arabella iricolor
A. semimaculata
Armandia brevis
Autolytus sp.
Axiothella rubrocincta
Boccardia proboscidea
Boccardia sp.
Capitella capitata
Chaetozone setosa
Chrysopetalum occidentale
Cirratulus cirratus
Cirriformia luxuriosa
C. spirabrancha

X
X
X
X X X
X X
X
X
X X
X
X X X X
X X X X
X
X X X
X X X
X
X
X
X X X
X
X X X X
X X X X
X
X
X
X X X
X X X
X
X
X
X
X X X X
X X X X
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TABLE 7 (Cont.)

QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE
FOUR OFFSHORE OIL ISLANDS, SPRING 1976
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species

Grissom White Chaffee Freeman

ANNEL IDA

POLYCHAETA (Cont)
Dodecaceria fewkesi
Dorvillea rudolphi
Eudistylia polymorpha
Eulalia quadrioculata
Eulalia sp.
Eumida bifoliata
E. sanguinea
Eupomatus gracilis
Exogone uniformis
Genetyllis castanea
Halosydna brevisetosa
Langerhansia heterochaeta
Lumbrineris zonata
Naineris dendritica
Nereis grubei
N. latescens
Odontosyllis phosphorea
Ophiodromus pugettensis
Paleanotus bellis
Phragmatopoma californica
Platynereis bicanaliculata

Polydora sp.
Polyophthalmus pictus

Pseudopotamillia occelata
Sabella crassicornis

S. media

Sabellaria cementarium
Serpula vermicularis
Sigambra bassi
Spirobinae, unid.
Steggoa californiensis
Syllis gracilis

Tharyx sp.

Thelepus setosus
Trypanosyllis gemmipara
Typosyllis aciculata

T. fasciata

Typosyllis sp.

SIPUNCULOIDEA
Phascolosoma agassizi

X

X

X

X X X
X X X
X X X
X
X X X X

X

X

X X X

X
X X
X X X X
X X X X
X X X
X X
X X
X X
X X X

X X
X X X X
X X X
X X

X
X X X

X X

X

X
X X

X

X
X X

X

X

X

X X X
X

X
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TABLE 7 (Cont.)

QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE
FOUR OFFSHORE OIL ISLANDS, SPRING 1976
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species Grissom White Chaffee Freeman

MOLLUSCA

POLYPLACOPHORA
Cyanoplax dentiens X
C. hartwegii
Lepidozona cooperi X
L. mertensii
Mopalia ciliata
M. hindsii
M. lowei
M. mucosa X
Nuttallina fluxa X
Stenoplax conspicua
S. fallax

GASTROPODA

PROSOBRANCHIATA
Acanthina spirata
Amphissa versicolor
Ceratostoma nuttalli
Collisella conus
C. digitalis

C. limatula

C. pelta
C. scabra
C. strigatella

Crepidula onyx
Crepipatella lingulata

Diodora aspera

Haliotis cracherodii

H. fulgens

Iselica fenestrata
Littorina planaxis

L. scutulata

Lottia gigantea
Megatebennus bimaculatus
Megathura crenulata
Mitrella carinata X
M. tuberosa

Nassarius mendicus

N. tegula

Norrisia norrisi
Notoacmaea fenestrata

N. insessa

N. persona

Ocenebra poulsoni
Serpulorbis squamigerous
Tegula brunnea

T. eiseni

T. funebralis

T. gallina

XK XX X
> > > x> >

> XX X XX >

> > X

>< >

< XX > X
KX > XX XX > >

>
>

> X X

> X X X > DX KX XK X XX X 2 X X XX <

> 2K X XX X

> > > > > > < > > x > > <

XXX XX
>

> =
>

> x
> X X
><><-><><><
>< >< XK
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TABLE 7 (Cont.)
QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE
FOUR OFFSHORE OIL ISLANDS, SPRING 1976
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species Grissom White Chaffee Freeman

MOLLUSCA
GASTROPODA
OPISTHOBRANCHIATA

Coryphella trilineata
Dendronotus frondosus
D. iris
Hermissenda crassicornis
Navanax inermis , X
Surilla oliviae X

PELECYPODA _
Chama peliucida X X X
Chione undatella X
Chlamys hastata X X
Cooperella subdiaphana X
Cumingia californica
Hiatella arctica X
Hinnites multirugosus
Leptopecten latiauratus
Modiolus demissus
Mytilus californianus
M. edulis X
Ostrea lurida X X
Penitella penita
Petricola californiensis X
Pitar newcombianus X
Pododesmus cepio X X
Protothaca staminea X X
Saxidomus nuttalli
Tresus nuttallii

CEPHALOPODA
Octopus bimaculatus X X

5 3¢ 2 >

> X

€ > 2 2 X <

>

> < >

ARTHROPODA

CRUSTACEA
COPEPODA

Tigriopus californicus X X
CIRRIPEDIA

Balanus amphitrite

B. crenatus

B. glandula

B. tintinnabulum

Chthamalus dalli

C. fissus

Pollicipes polymerus

Tetraclita squamosa rubescens

> DK > XXX XX X X XX
> 5K DX K X X X
>3 B X X X XK
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TABLE 7 (Cont.)

QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE
FOUR OFFSHORE OIL ISLANDS, SPRING 1976
~ (FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species Grissom White Chaffee Ffeeman

ARTHROPODA
CRUSTACEA
MALACOSTRACA
AMPHIPODA
Ampithoe humeralis X X

A. plumulosa

Caprella californica

C. equilibra

Ceradocus spinicaudus

Corophium acherusicum

Elasmopus rapax

Ericthonius brasiliensis

Hyale anceps

H. frequens

Jassa falcata

Najna sp.

Orchestia traskiana X

Parallorchestes ochotensis X

Paramoera mohri

Parapleustes nautilus

Photis brevipes

Podocerus brasiliensis
ISOPODA

Cirolana hardfordi X

Dynamenella sp. X X

Ianiropsis kincaidi kincaidi

1. minuta

Idothea sp.

Jaeropsis dubia paucispinis

Ligia occidentalis X

Limnoria tripunctata X

Paracerceis sp. X
TANAIDACEA

Anatanais normani

Leptochelia dubia

Pancolus californiensis X
CUMACEA

Cumacean, unid.
DECAPODA

Alpheus sp.

Bataeus longidactylus

Cancer antennarius

C. productus X

Hemigrapsus oregonensis X

Lecythorhynchus sp. X

Lophopanopeus bellus X

KX X XX >

> > > > X XX
>

XK X XX XK X X

> >

>

> X XX

> >
> >x x

> x >< > X
>

> >
> >

XXX X >
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TABLE 7 {(Cont.)
QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE

FOUR OFFSHORE OIL ISLANDS, SPRING 1976
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species Grissom White Chaffee Freeman

ARTHROPODA
CRUSTACEA
MALACOSTRACA
DECAPODA
Opisthopus transverus
Pachycheles rudis
Pachygrapsus crassipes
Pagurus hirsutiusculus
P. samuelis
Pelia tumida
Petrolisthes cinctipes
Pugettia producta
P. richii
PYCNOGONIDA
Pycnogonids, unid.

ENTOPROCTA
Barentsia sp.

ECTOPROCTA

Bowerbankia gracilis

Bugula californica

B. neritina
Crisia occidentalis
Crisulipora occidentalis
Cryptosula pallasiana
Filicrisia franciscana
Membranipora membranacea
M. tuberculata
Schizoporella unicornis
Thalamoporella californica
Victorella pavida

ECHINODERMATA

ASTEROIDEA
Asterometris sertulifera
Patiria miniata
Pisaster brevispinus
P. giganteus
P. ochraceus
ECHINOIDEA
Strongylocentrotus franciscanus

S. purpuratus
OPHIUROIDEA

Amphipholis squamata

Ophiactis simplex

Ophionereis annulata
HOLOTHUROIDEA

Cucumaria miniata

Stichopus californicus
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TABLE 7 (Cont.)
QUALITATIVE LIST OF THE INTERTIDAL ANIMALS COLLECTED FROM THE
FOUR OFFSHORE OIL ISLANDS, SPRING 1976
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species Grissom White Chaffee Freeman

CHORDATA
UROCHORDATA
Aplidium californicum
Archidistoma ritteri
Ascidia ceratodes
Botrylloides diegensis

Botryllus sp.

Ciona intestinalis
Diplosoma pizoni
Distaplia occidentalis

Perophora annectens
Pyura haustor
tyela plicata
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TABLE 8

NUMBER OF SPECIES AND INDIVIDUALS OF INTERTIDAL ORGANISMS COLLECTED FROM GRISSOM
ISLAND ON JANUARY 17 THROUGH 19, 1977.
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Station 1 .Station 2 Station 3 Station 4
Species L H M L M L H M L
PORIFERA
Incerta sp. S* S S C
Leucilla nuttingi S
sponge, unid. S S
sponge, unid. S
COELENTERATA
HYDROZOA
Obelia sp. S S
Phialidium sp. S
Tubularia sp. C S S C
ANTHOZOA ‘
Anthopleura elegantissima A
A. xanthogrammica S S S S S S
PLATYHELMINTHES
Polycladia, unid. 8 7 4 56
NEMERTEA
Nemertean, unid. 156 8 22 4
NEMATODA
Nematode, unid. 160 4 52 4 320
ANNEL IDA
POLYCHAETA
Armandia bioculata 4 48
Capitella capitata 80 112 4
Capitita ambiseta 8
Cirriformia spirabrancha 1
Cirriformia sp. 12 _
Eulalia avioulaseta 1
Eupomatus gracilis 4 3 C 10 A 30 14
Halosydna brevisetosa 8 4 2
H. johnsoni 40 2 S
Lumbrineris sp. 8
Naineris dendritica 8 - 8 1 12
Nereis grubea 4 16
Nereis sp. 2
Notomasus tenuis 40
Ophryotrocha sp. 40
Paleonotus bellis 32 3
Pionosyllis gigantea 16 1
Polydora limicola 64 5 2 28
Polyophthalmus pictus 24 12 4
Sabellidae, unid. 4 2
Syllidae, unid. 8
Tharyx spp. 56
Typosyllis fasciata 760 64
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TABLE 8 (Cont.)
NUMBER OF SPECIES AND INDIVIDUALS OF INTERTIDAL ORGANISMS COLLECTED FROM GRISSOM
ISLAND ON JANUARY 17 THROUGH 19, 1977.
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Station 1 Station 2 Station 3 Station 4
Species H M L H M L H M L H M L

ARTHROPODA
CRUSTACEA
OSTRACODA
Cylindroleberis mariae 4
COPEPODA
Harpacticoida, unid. C
CIRRIPEDIA ‘
Balanus glandula 18 918 C 270 378
c
C

A C C
36 117 C 36 6
2

c

C

B. tintinnabulum
Chthamalus fissus 3340 267
Tetraclita squamosa S
MALOCOSTRACA
CUMACEA
Cumella sp. 20 40 14 14
TANAIDACEA
Anatanais normani 28 6 2 374
ISOPODA
Ianiropsis tridens 136
Ligia occidentalis A A
Limnoria tripunctata 14
Munna sp. 16
AMPHIPODA
Ampithoe sp. 1
Caprella equilibra 4
C. verrucosa 4
Corophium acherusicum 1 6 13
Elasmopus rapax 112 _ 2 15
Gammaropsis thompsoni 2
Jassa falcata v 6 16
Maera simiule 28 1
Podocerus sp.
Stenothoe valida : 2 2
DECAPODA
Pachygrapsus crassipes S A A A A C A 2
Petrolithes cinctipes C C

(e BN o o}

7625 792
17

1296 486
3

1332 1935
S 3

OO O >

I

w
T
T

LABIATA
INSECTA
Coleoptera, unid. 2 2

PYCNOGONIDA
Pycnogonida, unid. 4

w

MOLLUSCA
POLYPLACOPHORA
Mopalia hindsii 1 S
M. muscosa S S S C

w
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TABLE 8 (Cont.) :
NUMBER OF SPECIES AND INDIVIDUALS OF INTERTIDAL ORGANISMS COLLECTED FROM GRISSOM
ISLAND ON JANUARY 17 THROUGH 19, 1977.
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Station 1 Station 2 Station 3 Station 4
Species H M L H M L H M L H M L

MOLLUSCA (Cont)
GASTROPODA
Acanthina spirata S
Bankia setacea 2
Collisella digitalis C C 9
C. Timatula S c ¢C 17 C S 36

C. persona 3
C. scabra : C 150 160 233 C 54 387 72 207

C
Crepidula onyx
Crepidula sp. 4
Crepipatella lingulata S S
Diodora aspera S ‘
Littorina planaxis 21 20 .3 A C
Lottia gigantea 3
Megathura crenulata S S
Mitrella carinata S 1 14
Norrisia norrisii S S
Ocenebra poulsoni S S
Serpulorbis squamigerus S
Tegula funebralis S S S S
PELECYPODA '
Chama pellucida S
Cumingia californica 16

AN %2

Hiatella arctica
Kellia laperousii
Leptopecten sp.
Mytilus edulis
Pelecypod, unid.
Petricola sp.
Protothaca sp.

ECTOPROCTA

Bugula neritina
Crisulipora occidentalis

Cryptosula pallasiana
Membranipora sp.

24 311

32 6

40 852 4

40
- 64

16 S

o>

12

16

ENTOPROCTA
Barentsia sp. A A

ECHINODERMATA
ECHINOIDEA
Strongylocentrotus purpuratus C ) S C
ASTEROIDEA
Pisaster ochraceous C C C A
OPHIUROIDEA
Amphipholis squamata 44 1
Ophionereis annulata 2
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TABLE 8 (Cont.)

NUMBER OF SPECIES AND INDIVIDUALS OF INTERTIDAL ORGANISMS COLLECTED FROM GRISSOM
ISLAND ON JANUARY 17 THROUGH 19, 1977.
(FROM SOUTHERN CALIFORNIA OCEAN STUDIES CONSORTIUM, 1977)

Species

Station 1
. H

M L H M

Station 2

L

Station 3

Station 4 l
H M L H

M L

CHORDATA
UROCHORDATA
ASCIDIACEA
Botryllus sp.
Ciona intestinalis

VERTEBRATA
OSTEICHTHYS
Gobiesox eugrammus

CHLOROPHYTA
Ulva sp.

PHAEOPHYTA
Egregia sp.

RHODOPHYTA
Gelidium sp.

Gigartina sp.
Poiysiphonia sp.

S

Total Number of Specimens 3379 1362 980 8075 1492 2528

1398 1115 172 1443 2306 988

Total Number of Species 10 17 46 4 14 50 7 29 34 11 35 46
* H = High Tide Zone M = Mid Tide Zone L = Low Tide Zone
S = Sparse (1-10) C = Common (11-500 A = Abundant (>50)
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TABLE -9

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent
of Total
Species nT0 nTl nT?2 nT3 nT4 nT5 nT6 Total Catch
Trawl Date: 2/26/75

Chilara taylori ‘ 1 1 1 3 1 78 0.21
Chitonotus pugetensis 1 27 1 1 41 103 174 5.13
Citharichthys sordidus 20 181 3 37 121 362 10.67

C. stigmaeus 40 355 244 142 41 198 1020 30.06

C. xanthostigma 7 7 0.21
Cymatogaster aggregata 1 2 3 0.09
Embiotoca jacksoni 1 1 0.03
Genyonemus lineatus 2 2 0.06
Hippoglossina stomata 4 1 1 9 7 4 26 0.77
Hydrolagus colliei \ 1 1 0.03
Icelinus quadriseriatus 4 64 80 198 421 396 984 29.00

., Lepidogobius lepidus 3 1 4 0.12
—  Microstomus pacificus 108 6 1 115 3.39
~ Odontopyxis trispinosa 3 2 5 4 14 0.41
“*  Ophiodon elongatus 1 1 0.03
Paralichthys californicus 5 1 6 0.18
Parophrys vetulus 6 222 3 1 232 6.84
Phanerodon furcatus 3 3 0.09
Pleuronichthys decurrens 1 1 6 8 0.24

P. verticalis 16 6 4 3 1 12 2 44 1.30
Porichthys myriaster 1 1 : 2 0.06

P. notatus 2 4 36 9 51 - 1.50
Rathbunella hypoplecta 5 : 5 0.15
Scorpaena guttata 6 4 1 5 16 0.47
Sebastes dalli 1 1 0.03

S. Jjordani 1 9 10 0.29

§ saxicola 3 5 2 6 4 20 0.59

S. semicinctus 5 2 7 0.21
Symphurus atricauda 7 43 27 13 48 3 8 149 4.39



TABLE 9 (Cont.)
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent

of Total

Species nTO nTl nT2 nt3 nT4 nT5 nT6 Total Catch

Trawl Date: 2/26/75 (Cont)

Synodus lucioceps 3 1 2 6 0.18
Zalembius rosaceus 2 5 3 35 7 52 1.15
Zaniolepis frenata 6 15 1 22 0.65

Z. latipinnis 23 4 4 1 1 5 38 1.12

Number of Individuals 86 809 395 545 246 652 860 3393
Percent 2.5 23.8 11.6 10.2 7.3 19.2 25.3
Trawl Date: 5/12/75

Anoplopoma fimbria ' 3 3 0.07
Caulolatilus princeps 1 1 0.02

~, Chilara taylori 1 2 2 4 9 0.22
— Chitonotus pugetensis 21 23 9 17 33 103 2.48
w Citharichtys fragilis 12 1 13 0.31
o C. sordidus 57 12 314 38 48 469 11.28
C. stigmaeus 15 113 184 88 26 28 454 10.92

C. xanthostigma 2 1 1 4 0.10
Cymatogaster aggregata 2 2 0.05
Embiotoca jacksoni 2 2 0.05
Engraulis mordax 2 4 6 0.14
Genyonemus lineatus 42 109 1 4 204 9 369 8.88
Glyptocephalus zachirus : 7 7 0.17
Hippoglossina stomata 20 1 2 6 29 0.70
Icelinus quadriseriatus 52 264 45 1 49 169 580 13.95
Lepidogobius lepidus 2 1 1 4 0.10
Lycodopsis pacifica 66 6 72 1.73
Lyopsetta exilis 45 - 45 1.08
Microstomus pacificus 1 83 17 160 3 31 2 297 7.14
Odontopyxis trispinosa 2 2 2 2 8 0.19
Otophidium scrippsae 2 2 0.05
Paralichthys californicus 2 1 3 0.07
Parophrys vetulus 8 2 4 4 2 9 29 0.70
Phanerodon furcatus 1 1 0.02




TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent
of Total
Species nTO nTl nT2 ni3 nT4 nT5 nT6 Total Catch
Trawl Date: 5/12/75 (Cont)
Pleuronichthys decurrens : 1 1 0.02
P. verticalis 2 19 3 10 3 37 0.89
Porichthys notatus 9 9 157 1 7 3 186 4.47
Scorpaena guttata 3 5 8 0.19
Sebastes crameri 1 1 0.02
S. dalli 1 1 2 0.05
S. goodei 1 3 4 15 23 0.55
S. jordani 1 1 1 2 3 8 0.19
S. levis ‘ 10 1 11 0.26
S. miniatus 2 2 23 3 8 38 0.91
S. rosenblatti 1 1 0.02
_, S. rubrivinctus 1 1 0.02
—~ S. saxicola 1 296 111 282 3 187 74 954 22.95
o S. semicinctus 5 6 14 ' 25 0.60
~ Seriphus politus 1 1 0.02
Symphurus atricauda ‘ 9 36 35 14 39 6 139 3.34
Zalembius rosaceus 5 89 6 16 13 129 3.10
Zaniolepis frenata : 11 1 12 0.29
Z. latipinnis 21 13 22 6 6 68 1.63
Number of Individuals 83 712 940 1182 162 633 445 4157
Trawl Date: 7/9/75
Anoplopoma fimbria 1 1 2 0.04
| Chilara taylori 4 1 2 7 0.15
| Chitonotus pugetensis 7 4 7 21 24 . 63 1.31
Citharichthys sordidus 89 16 258 165 173 701 14,35
C. stigmaeus 22 265 102 67 72 74 602 12.48
C. xanthostigma 1 1 0.02
Coryphopterus nicholsi 1 1 0.02
Cymatogaster aggregata 2 4 27 33 0.68
Embiotoca jacksoni 3 ' 3 0.06
Engraulis mordax 34 2 36 0.75




TABLE 9 (Cont.)
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent

- of Total
Species nTO nTl nT2 nT3 nT4 nTS nTé Total Catch

Trawl Date: 7/9/75 (Cont)

Genyonemus 1lineatus 126 106 42 12 102 388 8.04
Hippoglossina stomata 1 3 3 2 1 10 0.21
Hydrolagus colliei 2 2 0.04
Hyperprosopon argenteum 1 1 0.02
Hyperprosopon argenteum 1 1 0.02
Icelinus quadriseriatus 25 149 111 117 54 456 9.45

Lepidogobius lepidus 1 1 0.02
Lycodopsis pacifica 9 9 0.19
Microstomus pacificus 1 45 8 42 1 97 2.01
Odontopyxis trispinosa 2 3 3 4 12 0.25
Otophidium scrippsae 1 ‘ 1 0.02
Paralabrax nebulifer 1 1 0.02
— Paralichthys californicus 4 1 5 0.10
=+ Parophrys vetulus 29 1 7 21 3 3 64 1.33
N Phanerodon furcatus 17 1 4 22 0.46
®  PTeuronichthys verticalis 13 12 6 1 32 0.66
Porichthys notatus 11 2 23 1 37 0.77
Rathbunella sp. A 1 1 , : 2 0.04
Scorpaena guttata 1 1 0.02
Sebastes dalli 67 744 289 219 96 212 349 1976 40.96
S. goodei ‘ ’ 1 1 0.02
S. hopkinsi 1 1 0.02
S. miniatus 1 1 2 0.04
S. rosenblatti 1 1 0.02
S. saxicola 16 3 1 20 0.41
S. semicinctus 23 23 0.48
S. umbrosus 2 2 0.04
Seriphus politus 2 1 3 0.06
Symphurus atricauda 22 45 27 15 20 1 5 135 2.80
Syngnathus californiensis 1 1 0.02
Synodus lucioceps 1 1 2 0.04




TABLE 9 (€ont.)
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent
- of Total
Species nT0 nTl nT2 ni3 nT4 nT5 nl6 Total Catch
Trawl Date: 7/9/75 (Cont)

Torpedo californica 1 1 0.02

Zalembius rosaceus 10 8 ' ‘ 18 0.37
Zaniolepis frenata 1 1 0.02

Z. latipinnis 23 24 . 47 0.97

Number of Individuals 316 1310 741 763 285 613 796 4824
Percent 6.6 27.2 15.4 15.8 5.9 12.7 16.5
Trawl Date: 10/8/75

Chilara taylori 4 *k * 4 8 0.19
Chitonotus pugetensis 45 10 18 30 82 185 4.41

— Citharichthys sordidus 63 336 5 219 231 903 21.56
T C. stigmaeus 8 182 210 58 68 177 27 38 700 16.71
» Engraulis mordax 71 : 71 1.69
Genyonemus lineatus 250 1 2 1 254 6.06
Hippoglossina stomata 5 1 2 8 - 16 0.38
Hyperprosopon argenteum 6 6 0.14
Icelinus quadriseriatus 186 59 399 12 209 100 965 23.04
Lepidogobius lepidus 1 2 3 0.07
Microstomus pacificus 28 8 2 38 0.90
Odontopyxia trispinosa 1 6 4 11 5 7 34 0.81

~ Paralichthys californicus 3 3 0.07
Parophrys vetulus 16 1 8 3 7 1 33 0.79
Phanerodon furcatus 5 3 8 0.19
Pleuronichthys decurrens 2 4 6 0.14
P._verticalis 17 1 3 4 6 2 2 31 0.74
Porichthys notatus 19 5 11 2 1 38 0.90
Scorpaena guttata 1 1 1 5 8 0.19

* Retrawled station nT4 (10-13-75) numbers are included in total and % total catch because large piece of
wire may have fouled trawl and resulted in low numbers on 10-8-75 that was not representative of station.

**Station nT4 (10-8-75) numbers not represented in total or % total catch.
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TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY

TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent
of Total
Species nTO nTl nT2 nT3 nT4 nTS nT6 Total Catch
Trawl Date: 10/8/75 (Cont)
Sebastes crameri 1 : 1 0.02
S. dalli 79 1 72 1 120 103 376 8.98
S. Jjordani 1 1 0.02
S. miniatus 10 10 0.24
S. rubrivinctus 1 1 0.02
S. saxicola 25 25 0.60
S. semicinctus 6 6 0.14
S. (Sebastomus) sp. UI 1 1 0.02
Seriphus politus 31 31 0.74
Symphurus atricauda 35 41 45 27 94 3 46 291 6.95
Syngnathus californiensis . 1 1 2 0.05
S. exilus 2
Xeneretmus triacanthus 2 2 0.05
Zalembius rosaceus 14 3 14 10 41 0.98
Zaniolepis latipinnis 55 16 14 5 90 2.15
Number of Individuals 426 784 342 962 77 401 628 645 4188
Trawl Date: 1/14/76
Cheilotrema saturnum 1 1 0.03
Chilara taylori 1 1 ' 2 0.06
Chitonotus pugetensis 5 17 2 1 9 18 52 1.50
Citharichthys fragilis 2 2 0.06
C. sordidus 45 18 328 49 82 104 626 18.11
C. stigmaeus 11 114 100 1 111 4 34 375 10.85
C. xanthostigma 8 3 1 12 0.35
Cymatogaster aggregata 18 4 22 0.64
Engraulis mordax 1 1 0.03
Genyonemus 1ineatus 45 36 81 2.34
Hippoglossina stomata 1 1 1 4 6 13 0.38
Hyperprosopon argenteum 1 1 0.03
Hypsopsetta guttulata 1 1 0.03
Icelinus quadriseriatus 95 22 239 345 215 916 26.50
Lepidogobius lepidus 1 1 2 0.0
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TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1971)

Percent

of Total

Species nT0 nTl nT2 nTl nT4 nT5 nTé Total Catch

Trawl Date: 1/14/76 (Cont)
Lycodopsis pacifica 1 1 0.03
Lyopsetta exilis 1 1 0.03
Menticirrhus undulatus 3 3 0.09
Microstomus pacificus 17 2 2 21 0.61
Odontopyxis trispinosa 1 2 1 4 0.12
Paralichthys californicus 4 1 1 6 0.17
Parophrys vetulus 22 16 6 1 45 1.30
Phanerodon furcatus 7 ’ 7 0.20
Pleuronichthys verticalis 9 1 8 9 3 4 34 0.98
Porichthys myriaster 1 1 0.03
P. notatus 183 1 184 5.32
Rhacochilus vacca 1 1 0.03
Scorpaena guttata 209 37 126 51 53 476 13.77
Sebastes saxicola 5 5 10 0.29
S. semicinctus 5 5 0.14
Seriphus politus 35 28 63 1.82
Symphurus atricauda 70 25 20 47 38 10 210 6.07
Syngnathus californiensis 1 1 0.03
Zalembius rosaceus 192 2 194 5.61
Zaniolepis frenata ' 1 1 0.03
Z. latipinnis 40 2 24 2 5 73 2.11
Number of Individuals 119 842 243 1026 221 553 453 3457
Percent 3.4 24.4 7.0 29.7 6.4 16.0 13.1
Trawl Date: 4/7/76

Argentia sialis 1 1 0.04
Chilara taylori 1 1 0.04
Chitonotus pugetensis 11 3 4, 23 41 1.82
Citharichthys sordidus 14 26 279 11 14 46 390 17.33
C. stigmaeus 10 142 82 5 40 3 10 292 12.97
C. xanthostigma 7 2 9 0.40
Cymatogaster aggregata 4 3 11 18 0.80
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TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION>DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent
of Total
Species nT0 nTl ni2 nT3 nT4 nTH nT6 Total Catch
Trawl Date: 4/7/76 (Cont)
Embiotoca jacksoni 3 3 0.13
Genyonemus lineatus 63 40 1 1 105 4,67
Hippoglossina stomata 2 4 1 6 13 0.58
Icelinus quadriseriatus 2 8 99 47 1 67 103 327 14.53
Microstomus pacificus 215 3 12 3 2 235 10.44
Odontopyxis trispinosa 2 1 3 0.13
Paralichthys caigfornicus 3 , 3 0.13
Parophrys vetulus 64 7 11 7 3 2 94 4.18
Phanerodon furcatus 2 2 0.09
Pleuronichthys verticalis 8 9 3 6 1 27 1.20
Porichthys notatus 1 10 4 1 1 17 0.76
Rhacochilus vacca 1 1 2 0.09
Scorpaena guttata 1 1 1 5 8 0.36
Sebastes dalli 44 15 209 128 7 403 17.91
S. miniatus 1 1 0.04
S. saxicola 6 15 7 28 1.24
S. semicinctus 1 2 3 0.13
Sebastes sp. 1 1 0.04
Seriphus politus 5 5 0.22
Symphurus atricauda 10 5 27 6 11 8 9 76 3.38
Syngnathus californiensis 1 1 2 0.09
Zalembius rosaceus 27 1 8 4 18 15 73 3.24
Zaniolepis latipinnis 13 19 6 29 67 2.98
Number of Individuals 109 537 300 658 94 275 277 2250
Percent 4.8 23.9 13.3 29.2 4,2 12.2 12.3
Trawl Date: 7/28/76
Agonopsis sterletus 1 1 0.03
Argentina sialis 1 1 0.03
Chilara taylori 1 4 5 0.16
Chitonotus pugetensis 19 15 6 6 15 61 1.93
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TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

¢e-11

Percent
, of Total
Species nT0 nTl nT2 nT3 nT4 nT5 nT6 Total Catch
Trawl Date: 7/28/76 (Cont)

Citharichthys fragilis 3 3 0.09
C. sordidus 57 2 136 82 104 381 12.06
C. stigmaeus 2 83 102 67 67 321 10.16
Coryphopterus nicholsi 1 1 0.03
Cymatogaster aggregata 10 10 0.32
Engraulis mordax 79 79 2.50
Genyonemus lineatus 692 103 795 25.17
Hippoglossina stomata 5 3 1 1 6 16 0.51
Hyperprosopon argenteum 14 14 0.44
Icelinus quadriseriatus 136 152 86 24 15 413 13.07
Icichthys lockingtoni 1 1 0.03
Lepidogobius Tepidus 2 2 0.06
Menticirrhus undulatus 1 1 0.03
Microstomus pacificus 26 2 11 1 40 1.27
Odontopyxis trispinosa 5 3 3 2 4 17 0.54
Paralichthys californicus 6 6 0.19
Parophrys vetulus 7 1 16 2 2 2 30 0.95
Peprilus simillimus 1 1 2 0.06
Phanerodon furcatus 20 20 0.63
Pleuronichthys decurrens 1 1 0.03
P. verticalis 7 1 6 10 1 25 0.79
Porichthys myriaster 1 1 2 0.06
P. notatus 66 102 4 2 174 5.51
Sebastes dalli 25 349 374 11.84
S. diploproa 1 1 0.03
S. goodei 1 1 0.03
S. rubrivinctus 1 -1 0.03
S. saxicola 4 1 5 0.16
S. semicinctus 42 42 1.33
S. ?paucispinis 1 1 0.03
Seriphus politus 98 1 99 3.13




TABLE 9 (Cont.)
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
TRAWLING SURVEYS, 1975-77 (FROM csboc, 1975, 1976, 1977)

Percent
of Total
Species nT0 nTl nT2 nT3 nT4 nT5 nTé Total Catch
Trawl Date: 7/28/76 (Cont)
Symphurus atricauda 34 30 1 10 12 1 21 109 3.45
Synodus lucioceps 3 1 4 0.13
Zalembius rosareus 11 3 : 3 17 0.54
Zaniolepis frenata 1 : 1 0.03
Z. latipinnis 68 14 82 2.60
Number of Individuals 964 541 391 801 96 124 242 3159
Percentage 30.5 17.1 12.4 25.4 3.0 3.9 1.7
Traw] Date 10/6/76
Argentina sialis 3 3 0.19
Chilara taylori 1 1 2 0.13
- Chitonotus pugetensis 32 3 5 40 2.54
4 Citharichthys sordidus 84 2 286 188 29 589 37.37
C. stigmaeus 1 130 73 1 20 136 361 22.91
® T. xanthostigma 5 1 11 17 1.08
Embiotoca jacksoni 10 10 1.08
Genyonemus lineatus 2 2 0.13
Hippoglossina stomata ‘ 4 4 1 4 13 0.82
Icelinus quadriseriatus 76 210 57 1 344 21.83
Microstomus pacificus 2 2 4 0.25
Odontopyxis trispinosa 2 2 0.13
Oxylebius pictus 1 1 0.06
Parophrys vetulus 50 2 4 7 2 65 4,12
Phanerodon furcatus 2 2 0.13
Pleuronichthys verticalis 1 5 4 5 2 17 1.08
Porichthys notatus 2 4 1 7 0.44
Scorpaena guttata 7 1 8 0.51
Sebastes serranoides 1 1 0.06
Symphurus atricauda 56 3 1 22 82 5.20
Syngnathus exilis 1 ' 1 0.06
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TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY

TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent
of Total
" Species nT0 nTl nT2 nT3 nT4 nT5 nT6 Total Catch
Trawl Date: 10/6/76 (Cont)

Synodus lucioceps 1 1 1 3 0.19
Xystreurys liolepis 2 2 0.13
Number of Individuals 16 437 105 515 11 311 181 1576 '

Percent 1.0 27.7 6.7 32.7 0.7 19.7 11.5
Trawl Date: 1/5/77
Chitonotus pugetensis 3 2 16 21 1.30
Citharichthys fragilis 4 4 1 13 22 1.36
Citharichthys sordidus 13 115 47 2 177 10.98
C. stigmaeus 14 92 175 16 37 5 111 450 27.92
C. xanthostigma 5 33 5 43 2.67
Embiotoca jacksoni 1 1 0.06
Genyonemus lineatus 1 1 0.06
Hyppoglossina stomata 4 1 4 2 11 0.68
Icelinus tenuis 1 1 0.06
1. quadriseriatus 227 4 121 308 1 661 41.00
Lepidogobius lepidus 1 1 0.06
Lyopsetta exilis 1 1 0.06
Odontopyxis trispinosa 1 1 2 0.12
Paralichthys californicus 3 2 5 0.31
Parophrys vetulus 5 5 0.31
Pleuronichthys decurrens 1 1 0.06
P. verticalis 2 2 9 2 1 2 2 20 1.24
Porichthys notatus 4 1 17 20 42 2.61
Scorpaena guttata 1 2 4 7 0.43
Sebastes dalli 3 4 7 0.43
S. miniatus 1 1 0.06
S. rubrivinctus 1 1 0.06
S. vexillaris 1 1 0.06
Symphurus atricauda 1 38 21 8 17 25 3 113 7.01
Syngnathus exilis 2 1 3 0.19
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TABLE 9 (Cont.)

SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY

TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977)

Percent

of Total

Species nT0 nTl n12 nT3 nT4 nT5 nT6 Total Catch

Trawl Date: 1/5/77 (Cont)
Synodus lucioceps 2 5 1 8 0.50
Xystreurys liolepis 3 1 1 5 0.31
Zalembius rosaceus 1 1 0.06
Number of Individuals 20 386 226 329 61 453 137 1612
Trawl Date: 5/2/77

Chilara taylori 1 1 1 1 4 8 0.32
Chitonotus pugetensis 8 2 6 4 20 0.79
Citharichthys fragilis 1 14 20 3 1 39 1.54
C. sordidus 31 2 286 4 22 19 364 14.40
C. stigmaeus 8 102 279 63 102 387 91 1032 40.84
C. xanthostigma 14 11 13 6 3 47 1.86
Genyonemus 1ineatus 7 4 11 0.44
Hippoglossina stomata 3 1 1 5 0.20
Icelinus quadriseriatus 12 67 127 29 64 4 303 11.99
Lepidogobius lepidus 1 1 0.04
Microstomus pacificus 7 1 29 37 1.46
Odonotopyxis trispinosa 1 1 4 1 2 9 0.36
Paralichthys californicus 1 1 2 0.08
Parophrys vetulus 29 15 4 4 52 2.06
Phanerodon furcatus 3 3 0.19
Pleuronichthys decurrens ' 1 1 0.04
P. verticalis 2 9 2 2 15 0.59
Porichthys notatus 12 1 275 20 308 12.19
Scorpaena guttata 4 1 6 1 12 0.47
Scorpaenichthys marmoratus 1 1 0.04
Sebastes dalli 5 48 1 1 55 2.18
S. goodei 1 1 0.04
S. miniatus 3 1 4 0.16
S. saxicola 7 21 2 4 5 14 53 2.08
S. serranoides 1 1 0.04
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| SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF ORANGE COUNTY AT EACH STATION DURING QUARTERLY
| TRAWLING SURVEYS, 1975-77 (FROM CSDOC, 1975, 1976, 1977

Percent

of Total

Species nT0 nTl nT2 nT3 nT4 nTb nT6 Total Catch

Trawl Date: 5/2/77 (Cont)
Symphurus atricauda 2 16 12 9 21 7 67 2.65
Synodus lucioceps 1 2 26 2 31 1.23
Zalembius rosaceus _ 6 11 3 5 25 0.99
Zaniolepis latipinnis 6 1 11 2 20 0.79
Number of Individuals 25 231 471 919 207 518 156 2527
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TABLE 10
SPECIES AND NUMBER OF FISHES CAPTURED OFFSHORE OF H