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2.5 Gc/Ms STUDI ES

2.5.1 Introduction

An inmportant aspect of the OCS oil and gas devel opnent programis the
recognition of changes in the chemical conposition of intertida

or gani sms. The second year studies of Southern California Intertida

Bi ght sanples are expected to produce information on the status of
the biota, their fluctuations and the environmental inpacts on them
in areas believed to be critical in OCS oil and gas devel opnment. As
set forth by the Bureau of Land Managenent contract (U.S. Dept. of
Interior, BLM 1977), these studies shall predom nantly address the
fate of oil-related hydrocarbons or, nore specifically, the fate of

hi gh nol ecul ar wei ght aliphatic and aromatic hydrocarbons. Thi s
requi renent inherently assumes know edge of the chemical constitution
of natural oils present in the Southern California Bight. It does

not, however, fully acknow edge the chemical conplexity and diversity
of natural oils and the interference of chemnmical constituents
nornal |y present in organi sns.

Anal yses of aliphatic and aronatic hydrocarbons in intertidal or-
ganisms are mainly carried out using gas chromatography (GC), with gas
chromat ogr aphy/ mass spectronetry being perforned on a small fraction
of sanples already analyzed by GC. The primary objectives of GC/MS
anal yses are the confirmation and clarification of results obtained
by GC anal yses. The results of the GC/MS anal yses reported here
therefore, serve as background for the interpretation profiles and
may allow for the selection of specific compounds in the assessnent
of effects of natural oils and anthropogenic activities on the
chem cal constitution of intertidal organisns.

2.5.2 Methods and Results
2.5.2.1 Instrunmentation and Operating Paraneters

The GC/MS anal yses of the second year intertidal fauna sanples were
performed with the same basic instrunentation used during the first
year program {(Burlingame, 1977); however, sone significant inprove-
ments in both gas chromatographic Separation and nass spectral data
generation were achieved by the use of wall coated open tubular
(WCOT) glass capillaries, the installation of a versatile and nore
accurate scan control unit, and the replacenent of the separator
between capillary outlet and mass spectroneter by a direct connection
of the colum to the mass spectronmeter (Neuner-Jehle, 1973).

The nowinstalled scan control unit is a prerequisite for the use of
WCOT glass capillaries since it allows for faster scan rates (1, 1.5

2 see/decade) and thus shorter scan cycle tines necessary to cope
with the short elution tines (10-20 sees) of single conponent peaks.

[11-2.5-1



The direct connection of the capillary to the nmass spectrometer
elimnates any |oss of conponents during the transfer into the mass
spectrometer.

The operating paraneters for gas chromatography, interface , mmss
spectronmeter and data system are sunmmarized in Table 2.5-1.

2.5.2.2 Data Processing and Interpretation

The repetitive acquisition of mass spectra froma WCOT gl ass capil-
lary effluent typically yeilds 800 to 1500 individual mass spectra.
In order to reduce the nunber of spectra for data interpretation,
each GC/MS run was subjected to the generation of a total ionization
chromat ogram (TIC) and mass chromatograms (MCs) of significant ions.
These chromatograms, in conjunction with the respective flane ioniza-
tion detector (FID) chromatogram and its correspondi ng description by
the PI, were used for the selection of mass spectra for interpreta-
tion., The selected mass spectra were output on hard copy, inspected
and interpreted. Sel ected spectra were subject to conputer-assigned
structure elucidation using a file search algorithmand the library
containing representative nenbers of conmpounds found during the first
year benthic and intertidal program (Burlingame, 1977; Burlingame et
al., 1977). The results of the interpretation process were trans—
ferred to summary sheets for individual GC/MS runs. These summary
sheets together with their corresponding total ionization chroma-
togram are presented in Appendix B. The information contained in the
summary sheets consists of:

1 significant ions in cases where the unanbiguous assignnent
of conmpound cl ass was not possi bl e;

2. compound class or indentificiation of the conmpound (or
conpounds) by chenical name wherever possible.

The nonmenclature used in these tables was kept as consistent as
possible with the nonenclature used for the previous report

(Burlingame, 1977). It is sunmarized as foll ows:

HC Abbrevi ation for hydrocarbon

FAME : Fatty aci d methylester

FAEE . Fatty acid ethylester

Cx:y: Shorthand for a conpound with x carbon atons and y
doubl e bond equivalents (e.g., alkadiene C
hydrocarbon with 19 carbon atons and two double bonds
C FAME: methylatrad acid with 18 carbon atonms and
one %louble bond in the carbon chain, note: el enental
conposition is C19 16 2)

111-2.5-2



Gas Chromatograph:

I njector type
I njector tenperature
I nj ection technique

Sanpl e size

Col umm
type: glass
phase
| ength
i.d.
carrier gas
carrier gas flow

rate
t enper at ur e:

anmbi ent then
heated to

progr am

start
(mn.

pr ogram
after

Interface:

type

tenperature

TABLE 1

GC/MS OPERATI NG PARAMETERS

i njection)

GC/MS Sanpl e Nunbers

1350- 1397 1457- 1475 1565- 1589
All gl ass
270° - 240°
Splitless
2 - 5u1
Scor WCOoT WCOoT
oviol SE52 SE52
130 ft 28 m 31 m
0.7 5mm . 38mm . 31mm
He He He
4ml/min 2ml/min .5ml/min
90° 80° 80°
90°- 2800, 80° - 2400, 80°- 2600
50/rein 30 /rein 30/rein
8 5 8.5
single-stage all-glass di rect
jet with nmake-up He transfer |ine
280° 280° " 270°

111-2,5-3

1594- 1616
1560, 1562

SE52
31 m

. 31mm

.5ml/min

80°

80°-2600,
3°/min

8.5

connection with glass

270°



TAI3LE 1.  (continued)

GC/MS Sanpl e Humbers

1350- 1397 1457- 1475 1565- 1589 1594- 1616
1560, 1562
Mass Spectroneter:
lon source
i oni zation vol tage 70 ev
em ssion current 200 pA
tenperature 200° ¢
Mass range me 20 - 600
Scan rate (see/decade) 1.5 1.5 1.5 1
Scan tine (see) 2.0 2.0 2.0 1.64
Reset tinme (see) 1.3 1.25 1.25 1.3
Scan cycle tine (see) 3.3 3.25 3.25 2.94
Data System
ADC clock rate 12.2 kHz 15.5 kHz 15.5 kHz 15.5 kHz
m n points/ peak 8 8 8 8
mn area 100 100 100 100

Commencenent of
data acquisition 9 5 10 11
(mn. after injection)

[11-2.5-4



S Conmpounds with one or nore silicon atons. Sanpl es
which exhibit Si conponents found to originate from
septum rubber particles are marked as such.

DDE : Unspecified isoner of 1, l-dichloro-2, 2-his (chloro-
phenyle) et hyl ene
PCB: Polychlorinated biphenyl
Phthalate: Unspeci fied isomer of phthalatic acid esters
CnH2n+1 fragnments
CnH2n1 Series of ions saturated, nono and
di unsaturated fragnents.
CH
n2n-3

2.5.2.3 Standard M xtures

The performance of the instrumentation described in Section 2.5.2.1
was regularly checked with standard sol utions of authentic conpounds
consi sting of nornmal alkanes and isoprenoid hydrocarbons. One such
standard contai ned the even nunbered alkanes C,4 to C,,, g0 s
C36’ n~C and pristane (C m@lle a C )né standard use%)laaud
contained all nornal alkanes rom to "32 pristane (C H ——
phytane (C,H,,). Tot al ion|zat|on chromat ograns of two au%%entlc
alkane m xtures are given in Appendix A, Figures 2.5.A-1 and 2.5.A-2,

The operating conditions of the GC/MS system were held constant for a
finite set of sanple runs. Retention indices (Kovats, 1958) for
sanple conmponents ‘may therefore by closely estimted by conparing
scan nunbers of sanple peaks with scan nunbers of authentic conmpounds
in the correspondi ng standard anal yses.

The scan nunbers for authentic conpounds for each of the four sanple

sets are given in Table 2.5-2 together with the nmaxi num devi ation
observed in any sanple set.

The devi ations observed are due to human inaccuracy in the initial

part of the analysis and fluctuation of instrunmental paraneters.

They include initiation of data acquisition (e.g., a 10 sec del ay
would result in a deviation of 3 to 4 scans), variations in time from
start of heating to initial isothermal tenperature, and the instru-
mental history itself which can produce a“ higher tenperature because
of residual heat in the gas chromatography. The difference for a
n-dlkane in any given sanple run, however, never exceeded nore than

six scans fromthe average deviation and was normally better than
three scans.

III-2.5-5



TABLE 2

RETENTI ON OF ALTPHATIC HYDROCARBON STANDARDS
(Retention index vs scan nunber)

GC/MS Run No. 1350 1402 1457 1565 2394
(Standard)
ccgim F;lir;s;\k). 1352- 1397 1352- 1397 1459- 1475 1567- 1589 %%9%, 1%%1382
A Scan* +3 to-5 +23 te 437 +1t0 -10 -3 t0-19
RT Scan number
1000 34 1 1 --
1200 74 5 50 10s 105
1300 - - - 164 166
1400 126 120 139 21 235
1500 - - - 293 306
1600 190 190 257 359 318
1700 223 225 37 424 449
1800 225 258 318 485 516
1900 - - - 545 582
2000 318 321 492 601 644
2100 - - - 657 703
2200 375 319 597 1707 760
2300 - - - 757 816
2400 428 432 694 803 866
2500 - - - 848 216
2600 - - - 892 964
2100 - - - 933 1010
2800 524 527 867 974 1055
2900 - - - 1013 1098
3000 - - 1056 1143
3100 - - - 1104 1195
3200 605 609 - 1160 1255
3400 - 718 - - -

* .
AScan: differences between scan number of n-alkanes in intertidal samples and standard

run. Numbers indicate the largest offset encountered in anv sample set.
Deviations within a singlesample are better than 6 scans.

111-2 .5-6



A mixture containing n-decane, n-undecane, n-dodecane, 5-nonanone and
octanol-1 was used for the evaluation of separation efficiency of the
chromatographic system and the inertness of the GC/MS system A
typical Tl chromatogram and sel ected mass chromatograms are given in
Appendi x A, Figure 2.5.A-3,

2.5.2.4 Intertidal Fauna Sanples

The intertidal fauna sanples analyzed by GC/MS are described in Table

2.5- 3%, The sanpl es consist of 16 hexane and 27 benzene fractions
which were collected along the mainland and island shores. Sanpl i ng
| ocations are given in Figure 2.5-1. The fractions were obtained

fromthe foll owi ng species:

Tot al Hexane Benzene
Mytilus californianus 19 5 14
Haliotis cracherodii 8 3 5
Macrocystis pyrifera 7 3 4
Enerita anal oga 7 4 3
Pi saster ochraceus 2 | |

The sanples were selected by the staff of the respective Pl involved
in the GC anal ysis and supposedly represent characteristic fractions
perceived in those |aboratories.

2.5.3 Discussion

The fractions of selected intertidal organisns as described in
Section 2.5.2.4 are those of hexane and benzene eluates from a
alumina/silica gel liquid chromatography system (U.S. Departnent of
Interior, 1977), which, theoretically, should yield predom nantantly
aliphatic and aromatic conpounds in the respective fractions. The
mass spectra obtained by GC/MS, however, indicate a nuch wider
distribution of conpound classes than antici pated. In general, the
hexane fractions consist of alkanes, alkenes, isoprenoid hydrocar-
hons , polycyclic hydrocarbons and plasticizers while najor constitu-
ents in the benzene fractions are various :esters of long chain acids
(fatty acids), polyunsaturated hydrocarbons, polycyclic hydrocarbons,

% A cross reference table (Table 2.5-4) allows for the correlation of
GC/MS run nunber with sanple identification used in the collabora-
ting GC | aboratories.

[11-2.5-7



TABLE 3

DESCRI PTI ON OF SOUTHERN CALI FORNIA Bl GHT SAMPLES ANALYZED

By GC /MS
Principal Investigator Station GC I MB
(Pl) PI Lab ID Location No. Organi sm Fraction Run No
Risebrough BLM 306 San M guel 108 Macrocystis Benzene 1364
I sl and
Risebrough BLM 317 Gover nnent 111 Mytilus Hexane 1356
Poi nt Cal i f orni ans
Risebrough BLM 317 Gover nnment 111 Mt ilus Benzene 1366
Poi nt Cal i f orni anus
Risebrough BLM 319 Gover nnment 111 Haliotis Hexane 1362
Poi nt
Risebrough BLM 319 Gover nnent 111 Haliotis Benz ene l368++
Poi nt 1370
Risebrough BLM 320 Gover nnment 111 Haliotis Hexane 1354
Poi nt
Risebrough BLM 320 Gover nnent 111 Haliotis Benzene 1374
Poi nt
Risebrough BLM 323 Santa Catalina 101 MWt ilus Benzene 1376
I sl and Cal i f orni anus
Risebrough BLM 326 San Nicolas 110 Mytilus Hexane 1358
I sl and Cal i f orni anus
Risebrough BLM 326 San Nicolas 110 Mytilus Benzene 1380
I sl and Cal i f orni anus
Ri sebrough BLM 329 San Diego 106 Mytilus Benzene 1386
Cal i f orni anus
Ri sebrough BIM 331 San Clemente 104 Mytilus Benzene 1393
I sl and Cal i f orni anus
Risebrough BLM 341 Hor seshoe T Pi sast er Hexane 1360
Cove Ochraceus
Ri sebrough BIM 341 Hor seshoe Tt Pi sast er Benzene 1397
Cove Ochraceus
Ri sebrough BLM 345 Cor ona del 105 Haliotis Benzene 1571
Mar
Risebrough BLM 346 Santa Catalina 101 Mytilus Hexane 1567

I sl and

I1I-2.5-8
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TABLE 3

(conti nued)

Principal Investigator Station &C /M5
(PT) Pl Lab ID Locati on No. Organi sm Fraction Run No
Risebrough BLM 346 Santa Catalina 101 Mytilus Benz eme 1569
I sl and Cal i forni anus
Risebrough BLM 349 Santa Catalina 101 Haliotis Hexane 1596
I sl and
Risebrough BLM 349 Santa Catalina 101 Haliotis Benzene 1560T
Island
Risebrough BLM 382 Gover nnent 111 Haliotis Benzene (1574)++
Poi nt 1576
Ri sebrough BLM 418 San Clemente 104 Mytilus Benzene 1589
I sl and Cal i f or ni anus
‘Pisebrough BLM 422 San Nicolas 110 Macrocystis  Hexane 1585
I sl and
Risebrough BLM 422 San Nicolas 110 Macrocysti s Benzene 1587
I sl and
Risebrough BLM 433 San Nicolas 110 Mytilus Hexane 1562+
I sl and Cal i forni anus
Risebrough BLM 433 San Nicolas 110 Mytilus Benz ene 1601
I sl and Cal i forni ans
Risebrough BLM 437 San Nicolas 110 Mytilus Benzene 1610
I sl and Cal i forni anus
Risebrough BLM 442 San Di ego 106 Mytilus Benzene 1616
Cal i f or ni anus
g¥isebrough BLM 445 San Nicolas 211 Emerita Hexane 1583
I sl and
Risebrough BLM 445 San Nicolas 211 Enerita Benzene 1578
I sl and
Tisebrough BLM 469 Santa Cruz 109 Mytilus Benzene 1614
I sl and Cal i forni anus
Risebrough BLM 470 San M guel 108 Mytilus Benzene 1608
I sl and Cal i f or ni anus
®Risebrough BLM 482 Santa Cruz 109 Mytilus Benzene 1612
I sl and Cal i f or ni anus
Risebrough BLM 483 San M guel 108 Mytilus Hexane 1603
I sl and Cal i f or ni anus
ITI-2.5-9



TABLE 3.  (continued)

Principal Investigator Station GC/MS
(PI) Pl Lab No. Locati on No. Or gani sm Fraction Run No.
Risebrough BLM 483 San M guel 108 Mytilus Benzene 1605
I sl and Cal i f or ni anus
Benson 201-1076-04-1 Coal QO 201 Enerita Hexane 1465
Poi nt
Benson 201-1076-04-1 Coal QO 201 Enerita Benzene 1467
Poi nt
Benson 202-1076-01-1 Cor ona del 202 Enerita Hexane 1469
Mar
Benson 202-1076-01-1 Corona del 202 Enerita Benz ene 1471
Mar
Benson 211-1076-02-1 San Nicolas 211 Enerita Hexane 1473
I sl and
Benson 211-1076-02-1 San Nicolas 211 Enerita Benz ene 1475
I sl and
Benson 107-0177- OL- 6A Coal QG 107 Macrocystis Hexane 1439++
Poi nt
' , Tt
Benson 107-0177- OL- 6A Coal Q' 107 Macrocystis Benzene 1459
Poi nt
Benson 111-0177-01-6A Gover nnent 111 Macrocystis Hexane 1461
Poi nt
Benson 111-0177-01-6A Gover nnment 111 Macrocysti s Benzene 1463
Poi nt
TOTAL : 46 runs

T GC/MS run. no. out of sequence

1+ low sanpl e concentration for mnor peaks

[11-2.5-1.(1
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&C /M

Run No

1350

1352

1354

1356

1358

1360

1362

1364

1366

1368

1370

1374

1376

1380

1386

1393

1397

1402

1437

1439

CROSS REFERENCE LI ST FOR GC/MS RUN NO

TABLE 4

AND Pl SAMPLE | NDENTI FI CATI ON

Pl Sanpl e
| dentification

90 3 6 St andar

d

BLM 319 (Hexane Fr)

BLM 320 (Hexane Fr)

BIM 317 (Hexane F

r)

BLM 326 (Hexane Fr)

BLM 341 (Hexane F

r

BLM 319 (Hexane Fr)

BLM 306 (Benzene
BLM 317 (Benzene

BLM 319 (Benzene

BLM 319 (Benzene
BLM 320 (Benzene
BLM 323 (Benzene
BLM 326 (Benzene
BLM 329 (Benzene
BLM 331 (Benzene
BLM 341 (Benzene

C St andar

10 36

Fr)
Fr)

Fr)

Fr)
Fr)
Fr)
Fr)
Fr)
Fr)
Fr)

d

107-Q 77- OLl- 6A-F1 (Hexane Fr)

107- OL77- Ol- 6A- F1 (Hexane Fr)

111-2.5-12

Origin

Lab

SSL

Bodega

Bodega
Bodega
Bodega
Bodega
Bodega
Bodega
Bodega

Bodega

Bod ega
Bodega
Bodega
Bodega
Bodega
Bodega
Bodega

-

s SL

Benson

Benson -

Comment s

Sanpl e concentration
[ ow, not reported

Rer un

Sanpl e concentration
hi gh

Rer un

Sanpl e concentration
[ ow, not reported

Sanpl e concentration
| ow



&C /M

Run No

1441

1449

1457

1459

1461

1463

1465

1467

1469

1471

1473

1475

1560*

1562%*

1564

1565

1567

1569

1571

1574

1576

c c

TABLE 4.  (continued)

Pl Sampl e
I dentification

C St andard

10 36

Cio 122 °L» 10

10 - 3 6 St andard

107- O177- Ol- 6A- F2 (Benzene Fr)
111-0177-6A~F1 (Hexane Fr)
111-0177-6A-F2 (Benzene Fr)
201- 1076- O4- 1- F1 (Hexane Fr)
201-1076- X4- 1- F2 (Benzene Fr)
202- 1076- OL- 1- F1 (Hexane Fr)
202-1076- O1- 1-F2 (Benzene Fr)
211-1076~02-1-F1 (Hexane Fr)
211-1076- - 1-F2 (Benzene Fr)
BLM 349 F2 (Benzene Fr)
BLM 433 Fl (Hexane Fr)

T0 36 St andard

19 oo BLM Standard

ELM 346 F1 (Hexane Fr)
BLM 346 F2 (Benzene Fr)

BLM 345 F2 (Benzene Fr)

BLM 382 F2 (Benzene Fr)

BLM 382 F2 (Benzene Fr)

111-2.5-13

Oigin

Lab

S8l

SSL

SSL

Benson
Benson
Benson
Benson
Benson
Benson
Benson
Benson
Benson
Bodega
Bodega

SSL

Bodega

Bodega
Bodega
Bodega

Bodega

Bodega

Coment s

Sanmpl e concentration
| ow

Rerun



TABLE 4.  (continued)

GC /M5 Pl Sanpl e Origin
Run_No. I dentification Lab Conmment
1578 ELM 445 F2 (Benzene Fr ) Bodega
1583 BLM 445 F1 (Hexane Fr) Bodega
1585 BLM 422 F1 (Hexane Fr) Bodega
1587 BLM 422 F2 (Benzene Fr) Bodega
1589 BLM 418 F2 (Benzene Fr) Bodega ®
1594 Cl2 3o BLM Standard Bodega
1596 ELM 349 F1 (Hexane Fr) Bodega
1560* BIM 349 F2 (Benzene Fr) Bodega ®
1562% BLM 433 F1 (Hexane Fr) Bodega
1601 BLM 433 F2 (Benzene Fr) Bodega
1603 BLM 483 F1 (Hexane Fr) Bodega ®
1605 BLM 483 F2 (Benzene Fr) Bodega
1608 BLM 470 F2 (Benzene Fr) Bodega
1610 BLM 437 F2 (Benzene Fr) Bodega o
1612 BLM 482 F2 (Benzene Fr) Bodega
1614 BLM 469 F2 (Benzene Fr) Bodega
1616 BLM 442 F2 (Benzene Fr) Bodega
* GC/MS Run No, sequence error. Sanpl e Nos. 1560 and 1562 were chronol ogically

run after sanmple No. 1596 and with the operating conditions used for sanple ®

Nos. 1594 to 1616,

®

111-2.5-14



al dehydes and ketones and plasticizers and artifacts. A summary of
constituents found in the Southern California Bight sanples according
to conpound classes and location is given in Table 2.5-5. This table
is organized simlarly to Table 3.5-8 in Southern California Baseline

Study, Final Report, Vol. Ill, Report 3,5. 1977. The list of com
pound cl asses, however, contains an additional colun J for aldehydes
and ket ones. Si nce hexane and benzene fractions anal yzed di d not

always originate fromthe same sanmple, the fractions from each area
are grouped according to their elution solvent (hexane or benzene).

The results reported here characterize the major constituents as well
as selected mnor constituents of fractions from intertidal organ-
isns . The criteria for selection of gas chromatographic peaks for
interpretation are necessarily subjective but reflect both the
interest of the Pls of the contributing GC |aboratories and the
experience of this laboratory in the anal yses of organic m xtures of
hi gh conplexity. In the followi ng sections the results of the GC/MS
anal yses are anal yzed. For nore specific information on the chenical
constitution of single sanples, the summary tables in Appendix B
should be consulted

The inspection of Table 2.5-5 for hydrocarbons shows that sone
conmpound classes nmay be present in both the hexane and the benzene
fractions. This already holds true for alkanes (colum A) which were
frquently found in the hexane fraction but occasionally also in the
benzene fraction. Though these alkanes in the benzene fraction
normal |y consist ‘. 28 . 0C,, alkanes, they sonetinmes include even
C alkanes - the next compournd cl ass (alkenes, colum B), with a few
exceptions, is found in both fractions. The hexane fraction pre-
dom nantly contains hydrocarbons with a degree of unsaturation of two
doubl e bond equivalents, while the alkenes found in the benzene
fraction in general exhibit a higher degree of unsaturation with up
to five doubl e bond equival ents.

Aromati c hydrocarbons are neither present in high abundance nor in a
large variety in any sanples analyzed. The nobst frequently encounter-
ed mass spectrum with features for an aromatic conpound indicates the
structure of acenaphthen (Cl H1 , MW 154). A second aromatic com
pound present in some sanples Tn ?ow concentration is 1, 2 diphenyle-

thane (C, H ,, MW 182, nfe 91, 182).

The nobst abundant conponents in the mpjority of benzene fractions
examined for this study are those of esters of fatty acids and
ket ones and al dehydes. Most of these esters were methylesters but
sone ethyl and butylesters were al so encountered.

Because of the methodol ogi cal uncertainties which are denonstrated by
distribution of alkanes and the presence of esterified acids, ketones
and aldehydes, it is difficult to assess the distribution of petro-
| eum hydrocarbons in intertidal organisns. There are, however, sone

I11-2.5-15



TABLE 5

SUMMARY OF SOUTHERN CALI FORNIA Bl GHT SAMPLES

ACCORDI NG TO COVPOUND CLASS AND LOCATI ON

sauo03ay
sapiyspl®

peatosaiun

s3oeJIIlae pue
s18zToTaserd

sotuedio
pel1BUTIOTYD

sI9359
pIo® A33el

Su0qIBI0IPAY
OTJBWOIR

SUOQIBI0IPAY
OTTo4Lo4Tod

SUOQIBI0IPAY
prousxdosT

SaULT®

saueyle

Fraction GC/MS Run No.

Sampl e Type

BLM Station No.

COAL O L POINT

1465

201

1439

Mc

107

1467

201

I11-2

1459*

Mc

107

5-16

SAN M GUEL | SLAND

1603

108

1605

108

1608

108

1364

Mc

108

)

)

)

)



T
+ + + (+) 0LET/89€T q 0o 1T
}
+ + + RLET d H 11T
|
+ (+) + + + T9%1 H oW 11T
+ + + + + 9G¢T H W 1T1
+ + + + + + 29¢1 H H TIT ~
L
n + + yGET H H 11T
INIOd INAWNYTAO
+ + + + + L6ET q d
+ + + 09€T H d
dA00 HOHSHSHO.
r I H 9 d q a ) q v *ON uny SK/DH  UOFIOoBIJ  DdAL dTdAUES *ON UOTI®IS WId
e e o o0 o +h oo o= g m o
o m jw] H o lal=2 n “ H ¢ 0 < n Lo =
t O a} [a TR 1) [0 ol ot [a P e] [o TN [ Vo] = W.
(o2 1] g o n [V e} M rt = H g = o o
= o n Wt = B o } [a -] QM o o] o H o] [=]
o< e} e e He 0} 0O rt 0 <9 0 (1 o
n & = Tt 0 n g f o w N [\ 0] 0]
o Py e b w 0 H 0O H H O
0 o Fh N ot B o o - o -
(a1 V] 1] ja N [o] Q0 Qo
n Y sV ja} 3 3
Tt w [} n (2]
n
NOTIVOOT 4NV SSVID GNAO4WO0D O ONIGH0DOV
S 1dNve LHO19 VINJOATITV) NYLHINOS A0 XUVWNWIS
(penuTijuod) ¢ FIAVL
o ° o o 9 ]



(conti nued)

TABLE 5.

SUMMARY OF SOUTHERN CALI FORNIA Bl GHT SAMPLES
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TABLE 5.  (conti nued)
SUMMARY OF_ SOUTHERN CAl | FORNI A &I GHr SAMPLES
ACCORDI NG TO COVPOUND CLASS AND LOCATI ON
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ZBLM Station No. Sanple Type Fraction  GC/MS Run No. A B C D E F G H | J
SAN NICOLAS | SLAND (continued)
211 E . H 1583 + + + + +
110 M B 1380 + + + +
FH 110 M B 1601 + + +) + + +
N
110 M B 1610 | + +) + +
110 Mc B 1587 + +) + +
211 E B 1475 + + + +
211 E B 1578 + + + +
* | ow sanpl e concentration, no structure elucidation possible
Speci es: Fracti on:
M= Mytilus Californians H = Hexane/ Hept ane
H = Haliotis B = Benzene
Mc = Macrocystis N
E = Enerita
P= p

Pi sast er ochraceus ]
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interesting findings related to other anthropogenic conponents such
as chlorinated organics and plasticizers which were found in differ-
ent areas. Though some of the plasticizers found in the sanples
anal yzed may come from | aboratory contam nation, it is believed that
nost of these conpounds are intrinsic constituents of the organisns
since such compounds are even found ‘in open ocean sanples (G am et
al., 1975).

In the followi ng sections the geographic distribution of these
cl early anthropogeni c components is discussed.

San Mguel Island (Bill Site 108)

Besides the esters of fatty acid which were detected in all benzene
fractions, the sanples predom nantly consist of unsaturated hydro-
carbons and, in the case of the hexane fraction exam ned (GC/MS Run
No. 1601), many conponents with spectra of phthalic acid esters were
det ect ed.

Government Point (BIM Site 111)

The Haliotis cracherodii sanples (hexane and benzene fraction) all
contain plasticizers but no chlorinated organics. The benzene
fractions of Mytilus californianus and Macrocystis pyrifera collected
at this site both contain chlorinated organics (DDE, PCBs). Though
the limted nunber of sanples precludes a final judgment, it appears
that chlorinated organics are not retained in H_cracherodii but are
retained in all other species exam ned for their organic constituents

(see Table 25-6)

The two benzene fractions contain two plasticizers (dioctyladipate,
and dioctylphthalate) besi des the nmj or conponents which exhibit nass
spectral features of fatty acid esters and unsaturated hydrocarbons.

Corona del Mar (BLM Sites 202, 105)

In the benzene fraction of the Emerita analoga sanples (Site 202) two
chlorinated orgin organics, namely trichlorodiphenylethylene and DDE,

were positively identified. The benzene fraction of the H.
cracherodi sanple from a different location (Site 205) does not
contain an indication of chlorinated organics. As nentioned above,

this fact may be explained by the specific behavior of H_ cracherodii

t owards contam nation with hal ogenated organics.

Santa Catalina Island (BIM Site 101)

In ‘“the benzene fraction of one Mytilus californianus sanple (GC/MS
Run No. 1376) an indication for DDE was obtai ned by nmass spectral
data and chromatographic retention tine. Al samples were found to
contain adi pate and/or phthalate,

[11-2.5-22



TABLE 6

OCCURRENCE CF CHLORI NATED ORGANICS AND

PLASTI Cl ZERS | N | NTERTI DAL ORGANI SM5

Hexane Benzene Chl ori nat ed

Speci es Fraction Fraction Or gani cs Pl asti zers
Haliotis 3 0 3
Haliotis 5 0 4
Mytilus
californianus 5 0 3
Mytilus 13 4 9
californianus
Macrocystis 3 0 1
Macrocystis 4 2 2
Enerita 4 0 0
Enerita 4 3
Pi ast er 1 0 1
Piaster 1 1 1
TOTAL 16 0 8

27 9 16

[11-2.5-23



San Nicolas Island (BLM Sites 110, 211)

The sanples from these two stations do not indicate a consistent
di stribution of clearly anthropogenic conponents since chlorinated
organics were found in sanples from both |ocations irrespective of
coll ected organisms but not in every sanple of the sanme organism
(GC/MS Run No. 1610). Also, the presence of plastic plasticizers in
sonme sanples and their absence in others provides a simlar picture.

[11-2.5-24
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Figure 3. To be included in final.
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GC/MS RUN #: 1465 SAVPLE TYPE |NTERTIDAL, EMERITA Hexane Fraction

SAVPLE | D; Bemson 201-1076-04-1 /F1 OTHER 1D
LOCATI O\: 201/ Coal Q| point
NTS/ SUMBRY Normal alkanes 015_0 o 028-0;“ branched, isoprenoid, saturated and unsaturated
hydr ocar bons; sterane-type cyclic hydrocarbons
SCAN # | COVPOUND | DENTI FI CATI ON MOL. WT [ MOL. FORMULA SI GNI FI CANT IONS
122
Perfl uor oker osene instrunental artifacts
150
163 alkene 43, 57, 85, 97, 99, 113
200 i soprenoi d al kane C16:0 226 C16H34 113, 183; 141, 211, M 226
? : ?
211 branched alkene,Cl6:l? 224 ¢ Cl6H32 85; 97, 111, 127, M 244 ~
224 n~alkane C15:0 212 C15H32
' ? ? ?
258 branched alkene, 616:0 : 224 7 Cl6H32 85, 97, 111, 125, 155, 183, M 224 ~
. . +
264 i soprenoi d alkene, C17:1 238 (:17H34 85, 97, 111, 127 - 197, 141 + 211, M 238
287 n—-alkane Cl6:0 226 C16H34 CnH2n+1 fragments, M 226
branched al kene C17:1 238 1734 97, 111, 125, 141, 155, 169, M 238
319 i soprenoi d al kane 180 254 C18H58 CnH2n+l fragnents, 99, 169, 113, 183
branched alkenecC
252 C, H 83, 97, 111, 125, M252
18756 _
Cont i nued
o ° ® Q ® @ @ ® . ¢
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() N ) 9 Qe
GC/MS RUN #: 1465 continued SAMPLE TYPE:
SAMPLE OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT [ MOL. FORMULA SI GNI FI CANT | ONS
327 branched €4 250 Cyghs, M 250
: 41, 55, 69, 81, 83, 95, 97, 109, 111, 123, 111, +
c 252 C..H M 252
branched 718:1 18 56}
355 n-alkane C17:0 240 Cl7H36
357 isoprenoid alkane C19:0’ 268 C19H40 85, 97, 99, 113, 183, M 268
pristene
366 branched alkene C,q 4 266 C Mg 55, 69, 83, 97, 111, 125, M 266
384 alkenes M: 250, 252, 262, 264, 266
+
395 branched alkene C g 266 C,qfl5g MM 266
: 57, 69, 83, 97, 111, 123, 125, 137,139,1511M¢ 264
branched al kadi ene C19:2 264 019H36
415 n-alkane C18:0 254 C18H58
phyt enes 280 C20H40 125, 280
phyt adi enes 278 ©0"38 123, 278

Cont i nued
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)

SAMPLE

ID:

COMVENTS/ SUMVARY

OTHER | D
LCCATI ON:

SCAN # COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFI CANT | ONS
420 isoprenoid alkane C R 282 C..H 85, 97, 99, 113 - 183, 127 + 197, 253, M 282
20:0 20 42
phytene
+
433 br anched 020:1 280 020H40 55, 69, 83, 97, 111, 125, M 280
447 alkenes M: 264 (Cpg,,)s 278 (Cyp.5)5 280 (Cyp )
469 alkenes M: 264, 272, 274, 276> 278, 280, 292 (021:2), 294 (021:1)
474 n—-alkane C19:O 268 C19H40
alkenes M 264, 278,. 292
479 alkenes M 264, 278, 280, 292, 294
484 branched alkene 021:1 294 021H42 43, 55, 69, 83, 97, 111, 125, M294
519 branched alkadiene C21-2 292 C21H40 41, 55, 69, 81, 83, 95, 97, 109, 111, 123, 125 137,
151, M 292
Conti nued
i) e ) Y 9 )
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1465 conti nued

~ GC/MS RUN #: SAMPLE TYPE:
SAMPLE ID: OTHER 1D:
LOCATION :
COMMENTS/SUMMARY : )
SCAN # | COMPOUND IDENTIFICATION MOL. WT | M(IL . FORMULA SIGNIFICANT 1ONS
528 branched alkadiene C,., 292 C.qtyq " 292
’ C H2 e C H2 » C H2 3 fragnents, 151, 165,. 179
branched alkadiene C 306 ' N 2ntl® "nZn-17 "n-2n M 306
22:2 2242

531 n- al kane 020:0 282 C20H42

(n-?) alkadiene (321:2 “2092 C21H40
539 branched al kene 022:1 308 C22H44 57, 69, 83, 97, 111, 125, 137, 139, M 308
572 alkenes M: 286, 288, 290, 292, 302, 306, 308, 320, 322
585 n-alkane C21:0 296 021H44
601 CnH2n+l’ CnHZn 1° CnH2n3, CnHZn 5 fragments, 184
625 CnH2n+l’ CnH2r1 1’ CH,, 32 CH,, 5 fragnments, 218, 273, 288

- H
637 n-alkane C22:O 310 C22 46
654 i soprenoi d C25:0 5 183 » 253, 197 » 267

Continued
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GC/MS RUN #: 1465 continued SAMPLE TYPE:

SAVMPLE 1D: OTHER 15:
| LOCATION:

COMMENTS/SUMMARY :

SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT 1ONS

668 CnH2n+l’ CJtnl, Cﬁtn3 fragnents, 191, M 318 ?
687 ¢ cakane Coaug 324 C23H48

694 CnH2n+l’ CJtnl, CnH2n_3 fragvents

703 CnH2n+l’ CnHéh 1° CnH2n3 fragments

719 364 ? < 6"5 2 ? CnH2n 1° CnH2n3 fragments, 249, 253 809, M 364 ?
735 n-alkane “4:0

742 CnH2n+l’ CnHZn—l’ CnH2n_3 fragnents

767 378 ? ¢ 745 4 C.H,, 1° C.H,, 3 fragments, 253, 263, 323 M 378
780 » alkane C,;. . 352 9 55 9

823 n-alkane C26:O 366 C26H54

Conti nued
. o L i e ] o e °
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GC/MS RUN #: 1465 continued SAMPLE TYPE:

SAMPLE OTHER 1D:

LOCATION :

COMMENTS/SUMMARY : N
SCAN # COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS

829 cholestane (58 ?) 372 C27H48 149, 165, 217, 218, 253, M-.'-; 372

844 steroid alkenes CJtni, CnH2n_3 fragnments, 165 179, 217, 253, 372, 386
865 n—élkane C27:Q 380 C27H56

+ steroid alkenes 165, 179, 217, 218, 239, 253, ’'386, 600
875 steroid alkenes (ergostene CnHan’ CnH2n3 fragmen s, 165, 179, 193, 253, 267> 386, 388
type ?)
894 50~cholestane 372 278 149, 217, 218, 372
906 n-alkane CZS:O 394 C28H58
+ steroi d alkenes 217, 218, 253, 267, 400
934 50— 24-Methyl-cholestane 386 CZSHSO 149, 217, 218, 259, M+ 386
944 S5o-H-stigmastane 400 ¢ 9¥5 2 149, 217, 218, M 400

Conti nued



. GC/MS RUN #: 1465 cont i nued SAMPLE TYPE:
SAMPLE OTHER ID:
. LOCATION :
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.] MOL . FORMULA SIGNIFICANT IONS
962 g triterpane 384 288 191, 348
E + steroids 400 Cools, 217, 218, 400
i + 4-Methyl steranes 414 3054 232, 414
‘
% 982 steroids 191
+ methyl gsteranes 217, 218, 232
1010 hopane 412 Caotisy 191, 205, 219, 231 259, 397, M412




6£-¢ Z~111

é / ,l ww\v‘” W,\AVA\-N'/\/\‘I \'//\"'/,\\1 'Vl \‘A\“x! h[\'~.’.\~,/\ ?/\’\J !\ ﬁ
! \,’\ ) AN i \“\ ) \jﬁ\ﬂ ]\\
\ J W VAR VA
53 ! A% AN
T A
IS S S o e g TR e P
[N R B R B R | A T S TS S A S A L S [ ) % H L ] ¥ F 2 A A | [ N D A i [ IR TR N S S RPN | 1 i i) 1 [ ) [ ] ]

TIC trace for GC/MS 1465




0%-¢°Z7-711

GC/MS RUN #: 1439 SAMPLE TYPE: INTERTIDAL, MACROCYSTIS, Hexane Fraction

SAMPLE ID: BLM Benson 107-0177-Ql1-6A-F1 OTHER ID:

LOCATION: 107/ Coal 0il Poi nt

COWENTS/ SUWRRY:  Sanple concentration |ow, saturated and unsaturated hydrocarbon, predom nantly normal structure.

SCAN #| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
143 al kane n- C15:0 212 ClSH32
181
211 unsaturated HC C.H,, 1 fragnents
217 unsaturated HC C H fragments
n 2n-1
22.0 al kane oo CnH2n+l fragments
231 unsaturated HC CH fragments
n 2n-1
324 unsaturated HC CHy vy» €l fragnents
348 unsaturated HC C H fragments
n 2n-1
356 unsaturated HC CH fragnents
n2n 1l
386 unsaturated HC CnHan, CHy 1 fragments
415 n-alkane CnH2n+l fragments, 97, 111

Conti nued
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() ( 14 () e e () ®
GC/MS RUN #: 1439 conti nued SAMPLE TYPE-
SAMPLE 1D: OTHER 1ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
420 unsaturated HC CnHan, CnHZn 1 fragnents
443 al kane ‘"24: 0 338 2450
452 unsaturated H C CnH2n+l’ C.H,, 1° CnH2n_ 3 fragnments
469 alkane ‘5 0 352 C25H52
481 unsaturated HC C Hyr1e CHy 19 C.H. 4 fragments
495 alkane n-Coc. 2 C Hoel fragments
504 unsaturated H C 372 ©27'48 CnH2n+l’ CnHZn—l CnHZn— 3 fragments, M+ 272
509 unsaturated HC 372 7% 8 CnH2n+1’ CnH2n 1 CnH2n 3 fragnents, 253, M 272
590 al kane * “27: 0 380 2756
527 unsaturated HC CnH2n+1’ CnHZn—l’ CH, 4 fragments, 253
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BC/MS RUN #: 1907 SAMPLE TYPE: I NTERTI DAL, EMERI TA, Benzene Fraction

SAMPLE ID: Benson 201-1076-O4-1-F2

OTHER ID:
LOCATION- 201/ Coal 0il Poi nt
COMMENTS/SUMMARY : _ S .
Predom nantly pol yunsaturated hydrocarbons, nost GC peaks exhibiting ions
of several conponents.
SCAN #| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1ONS
788 CnHZn—l fragnents to 111; 91, 9. + 14n, n=1,8; 131, 145;
290, 292, 294, 296; 304 306, 308, 310, 312, 314,
316; 320, 322, 324, 326 328, 330, 340,342, 344
815 57, 69, 83, 97, 91, 91 + 14n, n=1,40; 131, 145; 290, 302
304, 308, 310, 320, 322, 324, 326, 328, 330; 338, 340,
342, 344; 354, 356
832 C,H, | fragments to 111 91, 91 + 14n, n=1,11; 131, 145;
, 342, ,344; 354, 370
858 CnH2n—l fragments to 111; 91, 91 + 14n, n=1,11; 131, 145;
352, 354, 356; 368, 370, 372
880 branched ketone (see 1471, 366
scan)
901 C,H, | fragments to 111; 89, 96; 91, 105, 119; 131, 145;
354, 370, 372; 386
905 CH, , fragments to 111; 91, 105, 119, 133; 131, 145; 181
354, 370, 372, 386
Cont i nued
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SAMPLE 1D: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1ONS
918 C.H,, 1 fragnments to 125; 70, 82, 96, 110, 124, 138, 152
236; 168, 210, 238; 251
952 CH fragnments to 125; 135, 137, 152, 247, 266, 380
n 2n-1
386, 394
964 branched ketone (see 1471, 394
scan)
972 CnHZn—l fragments to 125; 91, 105, 119, 133, 161, 175, 189
231; 152, 250; 384, 386, 394, 396, 398, 400, 414
978 CnHZn—l fragments to 111; 123, 189, 250, 362, 384, 386, 398
400, 414
994 CH fragments to 125; 91, 105, 119; 189
n 2n-1
1029 CH fragments to 125; 96, 110; 131, 231, 250
n 2n 1
1035 CnH2n 1 fragments to 125; 82, 96, 98, 110, 131; 231, 245,
250, 252,. 376, 412
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GC/MS RUN #: 1459 SAMPLE TYPE: INTERTIDAL, MACROCYSTIS, Benzene Fraction

SAMPLE ID:  107-0L177-OL- 6A- F2 OTHER ID:

LOCATION: 107, Coal 0il Point

COMMENTS/SUMMARY - Sampl e concentration weak, no structure elucidation possible.
SCAN # [ COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT 1ONS
() 0 O { ) ( ] e ® 0
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GC/MS RUN #: 1603 SAMPLE TYPE: INTERTIDAL, MYTILUS, Hexane Fraction

SAMPLE ID: BLM 483 F1 OTHER ID:

LOCATION: 108/ San M guel Island

COMMENTS/SUMMARY: A11 major conponents exhibit the mass spectral pattern of silicone oil conponents, .

sanpl e also contains phthalates and adipate. Mnor components are mainly unsaturated

hydr ocar bons,

SCAN # | COMPOUND IDENTIFICATION MOL. WT.[MOL. FORMULA SIGNIFICANT 10ONS

292 ®

413 *

432 alkane n—Cl7:O 240 C17H36

435 isoprenoid alkane 019:0 C19H40 113, 183, no M (i deptifi cation by M5 data and GC retention
(pristane) time)

522 *

619 ®

625 - dibutylphthalate 278 Cl6H2204 149, 205, 223, M 278

652 unsat urat ed hydrocarbon T

667 unsat ur at ed hydrocar bon t

679 alkatriene C25:3 346 56 83, 95, 97, 1_5)9, 123, 135, 137, 139 149, 151, 165,

233, 291, M 346
690 unsat urat ed hydrocarbon t

Conti nued
) i 1 {1 (] . [ (N
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. GC/MS RUN #: 1603 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
| LOCATION :
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
708 *
726 unsat urat ed hydrocarhbon t
741 t 85, 97, 109, 111, 123, 125, 127, 135, 137, 141, 149,
207, 218
790 *
796 unsaturated hydrocarbon t
848 unsat urat ed hydrocar bon t
855 dioctyladipate 370 ©2 24 204 129, 147, 241, 259
865 *
897 unsat ur at ed hydrocar bon t
932 dioctylphthalate 149, 167, 279
936 *
Conti nued
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GC/MS Run #1605

TO BE | NCLUDED | N FI NAL
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GC/MS Run #1608

TO BE | NCLUDED I N FI NAL
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GC/MS RUN #: 1364 SAMPLE TYPE: | NTERTI DAL, MACROCYSTIS, Benzene Fraction
SAMPLE | D: BLM 306 Benzene Fr, OTHER ID:
LOCATION- San M guel |Island
COMMVENTS/ SUMVARY: : .
Pol yunsaturated hydrocarbons, fatty acid esters, plasticizers
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
258 « "= Ci40 (256) C, (Hs,0, 55, 57, 60, 69, 73, 85, 97, 102, 115, 129, 168, 185, 186 2,
211, (M 45, 228 (M-28), no M
o
?'263 isoprenoid ket one C18 268 C18H3601 55, 57, 58, 69, 71, 81, 82, 85, 95, 109, 123, 137, 151, 165,
: 179, 193, 207, 210, 235, 250, 253, M" 268
{
w -+
o 288 FAME C16:0 270 C17H3401 74, 87, 143, 227, M 270
321 poICyunsaturat ed hydrocarbon 284 C21H32
21:6
324 pé)lyunsaturated hydrocarbon| 284 C21H32
21:6
335 pol yunsat urated hydrocarbon 55, 67, 79, 91, 93, 105, 108, 117, 119, 131, 133, 145, 147,
159, 162, 173, 175, 187, 201, 215, 243, no M
364 hexadecanoic~acid-n-butyl- 312 0201-14002 56, 60, 69, 71, 73, 83, 95, 97, 101, 111, 116, 129, 239,
ester 257, M312
Cont i nued
0 ) () » ) () ) o . . ®
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GC/MS RUN #: 1364 continued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN #i COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
417 octadecanoic-acid-n-butyl- 340 “2 24 4°2 60, 73, 116, 129, 267, 285, M' 340
ester
octyldiphenyl phosphate 362 Coolln70, 55, 70, 94, 112, 140, 170, 249, 250. 251, 252, M 362
450 dioctylphthalate 149, 167, 279
519 isgprenoid hydr ocar bon 410 Captls
30:6
640 426 CaoH500 ? 71, 73, 81, 95, 96, 109, 123, 125, 135, 147, 161, 163
179, 191, 205, 217, 231, 246, 273, 302, 411, M 426

Captlgy ?
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LOCATION: Hor seshoe Cove

COMMENTS/SUMMARY: - Sanple concentration |ow, weak mass spectra
unsat urat ed hydrocarbons, isoprenoid unsaturated hydrocarbons

SCAN # | COMPOUND IDENTIFICATION MOL. WT [ MOL. FORMULA SIGNIFICANT IONS .

332 isoprenoid alkene 55, 57, 83, 95; 97, 109, 139, 165

341 i soprenoi d alkapolyene 55, 57, 69, 81, 83., 95, 97, 107,109, 111, 121, 123, 135,
137, 149, 219, 289

345 isoprenoid alkatriene 346 ? 56 55, 57, 69, 71, 83, 95, 97, 109, 123, 137, 139, 151, 165

c g % 167, 179, 233, 291
25:3 ¢

350 unsat ur ated hydrocar bon 55, 57, 69, 71, 81, 83, 95, 97, 105, 107, 109, 121, 123
139, 141

355 unsat urated hydrocar bon 55, 57, 69, 71, 81, 83, 95, 97, 109, 123, 137

423 dioctyladipate 112, 129, 147, 241, 259

% assig|ient based on mass spectral d:|a and

GC re| antion
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GC/MS Run #1397

TO BE | NCLUDED | N FI NAL
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GC/MS RUN #: 1362 SAMPLE TYPE:_INTERTIDAL, HALOTIS, Hexane Fraction
SAMPLE ID: BLM 319 Hexane Fraction OTHER ID:

LOCATION: i |l/CGovernnent point
COMMEN" S/SUMMARY : Normal and branched saturated and unsaturated hydrocarbons, a dehydes
esters of fatty acids, polycyclic hydrocarbons
SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
157 branched 2tkere Cis.q 210 €1 5830
E 161 alkene C, .. o 212 CicHs,
[}
. 193 al kane ®16:0 226 1634
“ 214 alkadiene C 236 C,Hy,
217 alkene C,. ., 238 C 7Hy,
222 al kene Ci7.1 238 C,4Hy,
225 alkane n-C;- ., 240 Ci7836
257 al kane n-C,q. . 254 C,aM3g
+
aldehyde C . o (240) Cy e300 222 (M18), 196 (M44), 194 (M18-28), no M
268 phthalate 149, 223

Conti nued
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GC/MS RUN #: 1362 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
276 55, 57, 69, 83, 97, 111, 123, 135, 137, 151, 165, 194,
210, 220, 228
281 alkene Cl9:l 266 C19H38
289 alkane n~C19:0 268 4C19H40
aldehyde C,,., (254) C17H440, 236 (M18), 210 (M44), 208 (M 18-28), no M
293 FAME Cy (.o 270 C;7H4,0,
296 Phthalate 149, 205, 223
308 55, 57, 67, 69, 70, 71, 81, 83, 95 97, 109, 111,121
123, 125, 135, 137, 139, 141, 149, 15: , 164, 165
312 55, 57, 60, 67, 69, 73, 81, 83, 95 97, 98, 109, 111,
121, 125, 129, 143, 149, 228, 248, 251, 256, 266, 270
320 alkane n—CZO:O 282 90" 2
Continued
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GC/MS RUN #: 1362 conti nued

SAMPLE TYPE:

SAMPLE ID: OTHER 1D:
LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1ONS
228, 256, 268, 274 .

337 aldehyde ClB:l ? 266 C18H3401 55, 57, 67, 69, 70, 83, 96, 97, 109, 111, 121, 123, 125
135, 137, 149, 151, 152, 166, 180, 194, 196, 209, 211,
222 (M64), 248 (M 18), M 266

342 alkene C.H,, 1 fragments

349 alkene C21:0 296 C21H44

. H H f) .
351 alkatriene 025:3(|sopren0|d. 346 5" 6 233, 261, 289; M 346
370 hexadecanoic acid 312 cm HA (O 73, 116, 129, 239, 257, M312
207402
n-butyl-ester

377 alkane.n—CZZ:O 310 224 6

388 55, 57, 67, 69, 70, 71, 81, 83, 85, 95, 97, 109, 111, 121
123, 125, 135, 137, 149, 151, 152, 153, 155, 163, 165,
169, 175, 177, 189, 192, 217, 219, 221, 239, 256, 274,
292, 302, 305, 322 Cont i nued

® ) () ® ° e 0 °
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GC/MS RUN #: 1362 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER 111:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
404 alkane n-C,, . 324 38
422 di octyl adi pate ? (370) ‘o M4 2%4 71 83, 97, 101, 112, 129, 147, 241, 259, no M'
octadecanoic acid 340 o 2% 4° 73 101, 116, 129, 267, 285, M 340
2"'4.4°2
n-butyl-ester
429 alkane C,, .. 338 ¢ 4750
454 alkane C,., ¢ 352 Cooloy
dioctylphthalate (390) | paeages 113, 149, 167, 279, no M'
479 sterane ? 149, 217, 219, 372
alkane o o 366 ¢ 65 4 253, 267, 281, 366
501 branched al kane 380 P C Hy 11 fragnents; 253, 267, M 380
Cont i nued
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GC/MS RUN #: 1362 continued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN # ]| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
524 i soprenoi d alkahexaene 410 CBOHSO
551 bi s—nor - hopane 384 Cogtlyg 163, 177, 191, 217, 369, M 384
560 nor —hopane 398 CogHay 163, 177, 191, 219, M 398
' ? 412

577 triterpane (hopane ?) b 3052 191, 219, 397, M 412
589 chol est er ol 386 CyoH, 60, 353, 368, 371, M 386

triterpane (hopane ?) 412 Capllsy

?

homohopane ? 426 C31H54
600 430, 473
644 homohopane 426 C31H54 191, 217
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GC/MS RUN #: 1354 SAMPLE TYPE: | NTERTI DAL, HALIOTIS, Hexane Fraction
SAMPLE ID: BLM 320 Hexane Fraction OTHER ID:
LOCATION: 1/ Governnent Point

COMMENTS/SUMMARY - Mai nly phthal ates and adi pates, saturated and unsaturated hydrocarbons.

SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1IONS
162 alkane Cyc,q 212 1532
219 alkene Cp, 238 Cy 48,
226 alkane n—Cl7:0 240 C17H34
351 alkatriene C25:3 346 OB G
391 adi pat e 69, 70, 71, 112, 129, 147, 213, 231, 241, 259
415 dioctyladipate 370 Coolly 00, 70, 71, 112, 129, 147, 241, 259, M 370
422 dioctyladipate 370 c9 2f4 204
444 dioctylphthalate 113, 129, 149, 167, 279
449 dioctylphthalate 390 ©9 4%3 8°4 113, 129, 149, 167, 279, M 390
457 | dioctylphthalate 390 a3 g0 113, 129, 149, 167, 261, 279, ' 3%
Conti nued
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GC/MS RUN #: 1354 conti nued

SAMPLE TYPE:

SAMPLE ID: OTHER ID:

LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT [ MOL. FORMULA SIGNIFICANT 1ONS
470 lioctylphthalate 390 ‘> 4"38°4 113, 149, 167, 261, 279, 333, M 390
491 lioctylphthalate 390 Cy,Hog0, 113, 149, 167, 253, 261, 279, M 390
534 >etyl,decyl phthalate 418 ‘2 66 2°4 149, 167, 279, 307, M 418
® o ® o @ @ ®
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TIC trace for

GC/MS 1354
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GC/MS RUN #: 1356 SAMPLE TYPE: INTERTIDAL, MYTILUS CALI FORNI ANUS, Hexane Fraction

SAMPLE ID: BLM 317 Hexane Fr. OTHER ID:

LOCATION: ill/Government point

COMMENTS/SUMMARY : Large unresolved «hymp» with <Sypnerimposed chromatographic peaks, unsaturated hydrocarbons,
polycyclic hydrocarbons. Due to significant ion contribution of unresolved conponents to the
mass spectra of distinct chromatographic peaks, the structure assignnents to these peaks is

either not possible or only tentative.

SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT 1ONS
144 43, 57, 71, 85, 95, 91, 109, 111, 113, 123, 137., 141, 183
208, 209, 220 -
156 alkane C,,. . 212 Cy sty
169 17:1° %72 %17:3 al kenes CHon-10 GMan_g fragments, 234, 236, 238
209 alkene C18:1 br anched 252 018H36 Cn}l2n 1? CnH2n—3 fragments, M+252
222 alkane Cy,. o 240 CqHy, CHy qs CHy oy CH, . fragments M 240
alkenes C18:2’ C18:3 018:4 250, 248, 246
C19.2> ©19:3> C19:4 C19:5 264, 262, 260, 258
225 isoprenoid alkane C19:0 268 C19H40 113, 183, M 268
230 alkene c19:1 266 C19H38 CnH2n+l’ CnH2n 1 CnH2n3 fragnents, M 266
244 branched al kadiene C,,., 264 C ot 109, 123, 179, m 264
| Cont i nued
° 0 N ° ® o ° ® ® ® °
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GC/MS RUN #:

1356 conti nued

SAMPLE TYPE:

SAMPLE 1D: OTHER ID:
LOCATION:

COMMVENTS/ SUMVARY:
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS

| P
278 H/C's 020:2, 020:3, C20:4, 278, 276, 274, 272, 270

20:5 C20:6
285 HCs C20:2’ 90 3’ C20:4’ 278, 276, 274, 272, 270, 268

€20:57 20167 ©20:7 or

C19:0
295 C,q Sterane (androstane ?) 260 ot g*a9 203, 217, 245, M' 260
303 C19 sterane (androstane ?) 260 C19H32 203, 217, 245, M 260
327 H/C 021:0 296 c 21H44 CnH2n+1 fragments, M 296

H C C‘25:3 346 95" 6 291, M 346
332 unsaturated HC's
+
343 91 sterane (pregnane ?) 288 C21H36 217, 231, 259, M 288
al kane C u
21:¢ branched 296 C21H44 253, M 296 Cont i nued

() Ci .0 R p ®
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GC/MS RUN #: 1356 continued SAMPLE TYPE:
SAMPLE OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
347 ¢y, Sterane 288 CoyHae 217, 218, 259, 273, M 288
+
unsaturated H C C23:3 320 <934 2 M 320
355 unsaturated HC' S
362 C,, sterane (50. pregnane ?)| 288 ©91"36 217, 218, 273 M 288
373 unsaturated HC s
383 HCs (saturated & unsat-
urated)
391 cyp Sterane 302 9. 4 217, 219, 287, M 302
424 alkane C24:0 338 450 CnH2n+l fragnents
450 alkane C,. o 352 ¢ 575 2 239, 253, M 352
474 HC C,. 372 578 253, M 372
494 H/C 28 4 386 n o 253, M 386
: 2850 Continued
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GC/MS RUN #: 1356 conti nued SAMPLE TYPE:

SAMPLE 1D: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
511 HC'S 207, 218, 253, 259, 267, 281, 295, 372, 386, 400
545 triterpanes 191, 400, 414
sterenes 217, 231, 328 355, 369, 384
554 triterpanes o 398 191, 217, 232, 246, .383, 385, 398, 400
571 pentacyclic triterpane 412 305 2 191, 217, 355, 369, 397, M412

30 (hopane ?)
189, 191, M' 410

601 pentacyclic triterpane 410 CSOHSO
(hopene ?)
o o o ® { ) o o o
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SAMPLE

ID: BENSON 111-0177-01-6A-F1

COMMENTS/SUMMARY -

Two groups of n-alkanes:

Isoprenoid conponents: saturated,

n=Cy5,07 Cy7.0

mono-~ and di —unsat ur at ed

n-Coi.0

n-C

OTHER 1D:

LOCATION: ill/GOVERNVENT PO NT, SANTA BARBARA COUNTY

28:0

SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS .
219 n-pent adecane C15:0 212 C15H32
277 chl6 (M5 + GC data) 57, 71, 85, 99, 113, 127, 141, 155. M5 i- GC data, no M

+
325 heptadecene 017:1 238 Cl7H34 55, 57, 69, 83, 97, 111, 125, 139, M 238

+
335 heptadecene 017:1 238 C17H34 43, 55, 57, 69, 83, 97, 111, 125, 139, M 238
- +
340 n-heptadecane C17:0 240 C17H36 ”nH2n+l fragments M 240
344 isoprenoid alkene, pristane 268 C19H40 57, 71, 85, 99, 113, 127, 141, 155, 183, M 268
358 isoprenoid alkene, pristene CnHZn—l fragments, 126
406 alkene and phytane? 57, 71, 85, 97, 99, 113, 127, 183, 197
424 branched alkatriene 278 ©0"38
440 isoprenoid C20:2 (phytadiene| 278 0"38 43, 57, 81, 82, 95, 123, 137, M 278
444 i soprenoid C,, (phytadiene 41, 43, 55, 57, 69, 81, 82, 95, 123, 137, M 278
453 isoprenoid C20-2 (phytadiene| 278 020H38 41, 43, 55, 57, 68, 69, 81, 82, 95 123, 137, 179, " 278
. . . ” +

463 i soprenoid C20:2 (phytadiene| 278 CZOH38 43, 57, 69, 82, 95,” 123, M 278

conti nued
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GC/MS RUN #: 1461 (continued) SAMPLE TYPE:
SAMPLE 1D: OTHER ID:
LOCATION:

COMMENTS/SUMMARY :
SCAN COMPOUND IDENTIFICATION MOL. WT.[| MOL. FORMULA SIGNIFICANT IONS
813 n—C26:0 366 C26H54 :nH2n+1 fragnments, M+ 366
854 n-Cyy o 380 C, Mo " " M" 380
895 n-Cog | 394 C,gHeg " " M 394
933 n~C2~9:O 408 C29H60 :nH2n+1 fragnents, M 408

+ stigmastane ? 400 ¢ 9'5 2 217, 218

+ 628 sterane ? 386
951 alkene ? nH2n+l’ CnH2n fragments




B-G ¢TI

GC/MS RUN #: 1461 (continued)

SAMPLE 1D:

SAMPLE TYPE:

OTHER 1D:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS .
517 n-alkane C 0:0? 282 ©20"427 CnH2n+1 fragments
+ sterane?
540 unsaturated HC, possibly 270 43, 57, 69, 83, 97, 111, 123, 141, 155, 211, 239, 291
branched
559 n-alkene C, . 294 Corlyy ¢ H, ., fragments, CH fragments: 97, 111, 125
571 1-Cy1 .0 296 Coqlyy CnH2n+l fragments M 296
623 n—C22:O 310 0% 6 CnH2n+i fragnents M 310
+
641 alkene C23:l (branched?) 322 3% 6 CnH2n+1 fragments, 97, 111, 125, 281, M 322
' +
658 al kene C23:l 322 23" 6 CnH2n+1 fragments, 97, 111, 125, 295, M 322
674 n-C
23 o 324 2348 CnH211+l fragnents M 324
684 branched C -cyclopentan| 346 oyt 41, 43, 55, 57, 69, 71, 81, 83, 85, 95, 97, 109, 111,
20:2 2546 ==
123, 125
722 H—CZL}:O 338 02 4H5 0
769 n—C25:0 352 <9 55 9 CnH2n+1 fragnents, M 352
795 CnH2n+1’ C.H,, 1’ CnHZn—S fragnents
conti nued
0 @ () () o ° ° o ® ®
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TIC trace for Gc/Ms 1461
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GC/MS Run #1374

TO BE | NCLUDED | N FI NAL
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TIC trace for

GC/MS 1374




GC/MS Run #1368

TO BE | NCLUDED | N FI NAL
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GC/MS Run #1370

TO BE I NCLUDED I N FI NAL
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GC/MS Run #1380

TO BE | NCLUDED | N FI NAL
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TIC trace for GC/MS #1380

TO BE I NCLUDED I N FI NAL
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GC/MS Run #1386

TO BE | NCLUDED IN FI NAL
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GC/MS Run #1574

TO BE I NCLUDED | N FI NAL
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TIC trace for GC/MS 1574
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GC/MS Run #1576

TO BE | NCLUDED | N FI NAL
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GC/MS Run #1366

TO BE | NCLUDED I N FI NAL

111-2.5-95



[OOSR

99¢T SW/D9 103 298a JLL

— b A -

111-7.5-96



L6-G"7-111

0 () () X () ) 9 ® ® . ®

SAMPLE TYPE: | NTERTI DAL> MACROCYST1S, Benzene Fraction

GC/MS RUN #. 1463
SAMPLE ID:  111-0177-01-6A F2 OTHER ID:

LOCATION: 111/ CGovernment Point, Santa Barbara County

COMMENTS/SUMMARY - Chlorinated HC, unsaturated hydrocarbons; n-alkanes C30.0, c31.0

SCAN COMPOUND IDENTIFICATION MOL. WT [ MOL. FORMULA SIGNIFICANT 10ONS

468 240 ? 41, 43, 55, 69, 70, 83, 85, 95, 97, 115, 119, 155, 165,
192, 209, 223, " ? 240

41, 43, 55, 69, 81, 95 107, 109, 123, 137, 150, 165,

473
209, 224, 263, 274, 278
547 41, 43, 55, 67, 79, 91, 93, 95, 105, 108, 117, 119, 129
131, 133, 148, 202, 226, 282, 292
552 39, 41, 43, 55, 67, 78, 79, 91,93, 95, 105, 108, 115, 117,
' 119, 128, 129, 131, 133, 135, 165, 222, 226, 252, 282, 291
573 trichlorodiphenylethylene 282 C14H9013 175, 212*, 226, 247*, M+ 282
612 DDE 316 G, HgCl, 105, 123, 176, 210¢, 246 , 316* |
704 alkatetraene,branched C,,, 344 Cooly, (4F) 41, 55, 69; 81, 95, 109, 123, 137; 149, 163, 177, 191, 205

219; 231, 273, 301, i 344

Conti nued
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GC/MS Run #1612
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GC/MS RUN #: 1469 SAMPLE TYPE: |NTERTI DAL, EMERITA, Hexane Fr action

SAMPLE ID: Benson 202-1076- O1- F1 OTHER ID:

LOCATION: 202/ Corona Del Mar

COMMENTS/SUMMARY : Normal hydrocar bons; isoprenoid and ot her branched hydrocarbons, saturated and unsaturated

cyclic hydrocarbons, sterane type hydrocarbons.

SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT I0ONS
215 n—-ClS:0 212 015H32
279 n-Coc.g 224 C16ta4
310 isoprenoid C.o. ? CH, ., fragments; 99, 169; 113, 183
347 n—-C17:O 240 C17H36
350 i soprenoid C19:O (pristane) 268 C19H40
371 isoprenoid alkene C19:1 266 C19H38
(pristene)
376 branched al kene C Hy t10 Coon fragments
383 branched al kene C Hy 41 C H, , fragnments
407 n—C18 0 254 C18H38
412 isoprenoid al kane C20:O 282 C20H42
(phytane)
0 i . @ L] 1) ¢ o
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GC/MS RUN #: 1469 continued SAMPLE TYPE:
SAMPLE ID: OTHER 1D:
LOCATION :
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT.] MOL. FORMULA SIGNIFICANT IONS
444 isoprenoid al kadi ene C,,,, 278 CH CH CH
(phyt adi ene) ’ 2038 n 2ntl®> h 2*-1 “n 2n-3 ‘ragnen’s
454 isoprenoid alkadiene C,. ., 218 % 0"38 C Hy 11s CoHop 15 C Hy 4 fragments
(phyt adi ene)
461 branched 21%€"® €59:1 280 2040 Collpnyrs Cpllopy fragnments; 183
468 n-Cyg.¢ 268 Cy98,0
4T alkadiene Cy) o 218 2038 Coalgnr1® Cnflan-1> Gihn 3 fragments
+ branched alkeme C, 294 CoqHys
489 alkadiene C,.., 278 02 ¢ Hy, .» C.H. s CH, g fragnents
502 alkadiene C,, 292 ChiHys CHy 1» Coly 15 CuHu g fragments
507 branched al kadiene C,,., 292 CoqHyg

Continued



GC/MS RUN #: 1469 continued

SAMPLE TYPE:

SAMPLE 10: OTHER 1D:
LOCATION:

COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION” MOL. WT | MOL. FORMULA SIGNIFICANT IONS
514 branched alkadiene C21:2 292 C2]_H42

E:* 526 1~Co0. 0 282 02

ro

E 532 alkenes; alkadienes 308 9914

2 292 CpyHyy
54% al kadi ene Go1.9 292 0211{42
559 alkenes * CnHZn-t-l’ C.H,, 10 C.H,, 3 fragnents
565 alkenes * C_H, 1> C.H. s C,H., 5 fragments
580 n=Cpq. o 296 CoyBuy
595 alkenes; nest branched * C Bypyqs Colly_qs CoHew 4 fragnents
612 alkadienec,q. 5 320 ‘931" 44 C Hy ,» CH ., CH, 5 fragments

Continued
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GC/MS RUN #: 1469 continued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
649 branched alkenes * C Hy .1» GH, s OnH2n_3 fragnments
664 318 2342 191, 293, 318
683 n=Cy3:0 324 2348
690 homologue to 664 332 444 191, 317, 332
+ alkenes *
714 alkenes CH, ,i' 10323 C,H, ;: to 237; CH, i:to 319 249
744 homologue to 690, 664 346 5% 6 191, 331, 346
766 alkenes * C Hy \qt to 337; C% £L~i to 251; CnH2n—3:t0 361, 263
Cont i nued
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GC/MS RUN #: 1469 continued

SAMPLE TYPE:

SAMPLE 1D: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION 0L, WT.| 0L, FORMULA SIGNIFICANT [I0ONS
i ‘5.0 352 €5ty
783 191, 219, 360, 362, 364, 372, 374, 376
786 191, 193, 219, 356, 358, 360, 370, 372, 374, 376, 378, 384
8802% e - c H, ..: to 331 cH, .:to 209 CH, s:to 347, 249
26:0 26"5 4
840 cholestane 372 C, H, 0 217, 259, 359, 372
+ sterene 253
844 ster ene (?) 372 253, 372
861 7.0 380 CoHse
+ Me-cholestane 386 028H52 217, 218, 259, 372, 386
876 Me.cholestane 386 Coglsy 217, 218, 259, 371, 386
stigmastane (?)
886 28 sterane or Et-cholestane 386/401 217, 218, 259, 371, 372, 386, 400
Cont i nued
(r (7 R . i 0 (N o L
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GC/MS RUN #: 1469 continued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT I0ONS
893 stigmastane 400 % 95 4 217, 218, 259, 372
;904 g 0 394 C,rghcg
" 908 steranes; sterenes 386/ 400 217, 259, 267, 371, 386, 394, 400
923 st eranes 386/400/ 191 217, 232, 371, 386, 394, 400, 414
414
942 n-Coo.p 408 Coolleg
sterene, sterane 400/ 414
960 sterene, sterane, hopane ? 191, 217, 384, 400, 414, 428
975 nor-hopane 398 Cools, 191, 383, 398
4+ sterene sterane
979 "630: 0 422 C30H62
+ nor-hopane type 398 191, 219, 398, 412
+ steranes, sterenes 400, 414 Cont inued
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GC/MS RUN #: 1469 cont i nued SAMPLE TYPE:
SAMPLE 1ID: OTHER 1ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1IONS
1007 hopane 412 Caollsy 191, 205, 219, 397, 412
1022 hopane; sterane types 191, 217, 219, 412, 421, 428, 442
1050 hono- hopane ? 426 CyqHe, 191, 219, 411, 426
1092 bi s—hono- hopane *? 440 °3 25 @ 191, 219, 440
1212
* sever |L conpounds with different de| ‘ees of
unsat | ration; Mnot discernible




—

.

v -~

.J,. N,
\ v

{

W [

N, AW

NN

Uy

o~

|

g TN

69vT SW/09 X103 2ovil >zl

t
3
'
i
i

[11-2.5-111



CIT-¢ g-zzx

GC/MS RUN #: 1471 SAMPLE TYPE: | NTERTI DAL, EMERI TA, Benzene Fraction
SAVPLE 1D: BENSON 202- 1076- Ol- 1- F2 OTHER 1D
LOCATI O\: 202/ CORONA DEL MAR

COMVENTS/ SUMVARY:

SCAN # | COVPOUND | DENTI FI CATI ON MOL. WT.|MOL. FORMULA s| GNI FI CANT 10Ns

572 trichloro diphenyl ethylene 282 C,,HgC1, 176, 212*, 247%, M 282*

613 DDE 316 €, HgCl, 176, 20%, 246*, 281*, M 316*

643 pentachlorobiphenyl 324 C,oHsClg 184%, 218, 219, 254%, w324+

666 hexachlorobiphenyl ? 358 Cy,H,Cl 228, M 358*

694 hexachlorobiphenyl 358 ¢,,H,C1, 288%, M 358*

875 branched ket one 366 CosHe 0y 150, 152, 166, 168, 194, 196, 222, 224 ‘366

914 unsaturated hydrocarbons mai nly CnHZHl“fragmants to me 123, 168, 210, 236,
M 364, 366, 394, 406

947 unsaturated hydrocarbons mai nly CnH2nl fragments, 248, 250, M 382, 394, 408

960 branched ket one 394 Cy,Hs,0q 150, 152, 166, 168, 180, 182, 194, 196, 208, 222, 224,
240, 250, 252, 268, M 394; homologue to conpound
in scan 875

975 unsaturated hydrocarbons CnHZn 1° CnHZn 3 fragments

o n—C3O:0 e 130762 continued

N ¢ . ) » o e LI ®
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GC/MS RUN #: 1571 SAMPLE TYPE: | NTERTIDAL, HALIOTIS, benzene fraction
SAMPLE ID: BLM 345 F2 OTHER ID:
LOCATION: 105/ CORONA DEL MAR
COMMENTS/SUMMARY : -
predom nantly nethyl esters of saturated and unsaturated branched fatty acids; mnor conponents
are unsaturated hydrocarbons
SCAN # | COMPOUND IDENTIFICATION MOL. WT.] MOL. FORMULA SIGNIFICANT 1ONS
256 o~ionone 192 C, 48,5004 43, 58, 77, 91, 93, 121, 136, M 192 (192+136 RDA)
295 B-ionone 192 Cy4H,00; 43, 55, 58, 77, 91, 93, 95, 107, 121, 135, 149,
+

159, 177, 178, M 192
436 43, 55, 57, 58, 69, 71, 82, 91, 96, 109, 111,

167, 168, 169
441 FAME C,, . 242 “15"30°2 74, 87, 143, 199, 211, M242
471 FANME 74, 87, 127, 157, 197, 213
499 43, 57, 69, 7i, 82, 96, 109, 123
559 236 C,,Hs, 43, 55, 57, 69, 71, 82, 83, 96, 109, 123, 137,

166, 180, &' 236
562 FAME C16:0 branched 270 Cl7H3402
593 FAVE ((:16.l ?) 268 ? °17"32°2 ? 55, 69, 74, 87, 97, 101, 113, 123, 127, 152, 194, 236, 237
615 43, 55, 57, 69, 71, 82, 83, 96, 109, 123, 137, 152,

250, 256

continued
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GC/MS RUN #: 1571 continued SAMPLE TYPE:
LOCATION:
COMMENTS/SUMMARY:
SCAN # | COMPOUND IDENTIFICATION MOL. WT.|MOL . FORMULA SIGNIFICANT IONS .
628 FAVE (Cy5., ?) 282 ? €8540 55, 57, 58, 69, 84, 81, 87, 95, 97, 109, 113, 123, 141,
' 165, 237, 239, 250, 251
648 FAME (C.. . °) branched 298 2 | CgHyg0, 7 55, 57, 69, 71, 74, 81, 83, 87, 97, 113, 141, 143, 166
18:0 185, 208, 250, 251
658 FAVE (Ci g,y ) 296 ? C1gtae0, ? 55, 57, 69, 74, 81, 83, 87, 97, 101, 111, 115, 123, 141
: 143, 152, 166, 180, 222, 264, 265
661 FAME C 296 C. H. O 55, 69, 74, 81, 83, 87, 95, 96, 97, 109, 111, 129, 135
18:0 1973672 180, 199, 220, 222, 264, 265,:& 206
671 FAME Ci g, 298 C19H350, 74, 87, 97, 111, 129, 143, 185, 199, 255, 267, 298
692 55, 69, 81, 83, 91, 95, 105, 109, 113, 123, 129, 135
145, 159, 168, 185, 189, 215, 243, 258
703 FAME C, g 4 296 CqgH3405 55, 57, 67, 69, 71, 74, 81, 82, 84, 87, 95 97, 100, 113,
e 123, 127, 141, 166, 185, 199, 213, 222, 265, M 296
742 pol yunsaturated HC 55, 67, 79, 78, 91, 93, 95, 105, 106, 107, 119, 121, 133
135, 147, 150, 161, 175, 180, 203, 207, 217, 220, 221
conti nued
N ° ) ® » ) ® ) o ® ®
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GC/MS RUN #: 1571 conti nued SAMPLE TYPE:
SAMPLE OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT.[MOL. FORMULA SIGNIFICANT IONS .
7 pol yunsat urated HC 55, 67, 79, 91, 93, 95, 105, 109, 119, 131, 133, 147, 161
175, 180, 201, 215, 220
758 FAME (Cyq,q ?) branched 324 7 CoqH, 00, 55, 69, 74, 81, 83, 87, 96, 100, 123, 137, 141, 151, 165
: 194, 208, 250, 292, 293
791 FAME C,0 322 C,qHag0, 55, 67, 69, 81, 83, 87, 95, 109, 113, 123, 135, 137, 150,
~ : 167, 181, 240, 248, 262, 290, 291, 322
798 FAME C,,., branched 340 56, 57, 69, 71, 73, 81,+83, 85, 87, 97, 101, 116, 129, 141
: 185, 241, 267, 285, M 340
842 pol yunsat urated HC 55, 67, 79, 81, 82, 91, 95 96, 108, 109, 119, 123, 133,

+

150, 178,

194, 208, 223, 251, 350
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GC/MS RUN #: 1567 SAVPLE TYPE: | NTERTI DAL, MTILUS, Heptane Fraction

SAMPLE 1D: BLM 346 F1 OTHER 1D:

LOCATION: 101/santa Catalina Island

COMMENTS/SUMMARY : Lowsanpl e concentration, all spectra weak, predom nantly unsat urat ed hydr ocar bons.
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
628 unsaturated HC, isoprenoid ? 55, 57, 69, 83, 95, 109, 165
649 unsaturated HC 55, 57, 869, 83, 95, 107, 109, 111, 121, 123, 135, 137,
163, 177
653 unsat urated HC 55, 57, 69, 83, 95, 109, 123, 165
658 al kane 57, 71, 85, 95
662 unsaturated branched HC 55, 57, 69, 81, 95, 109, 111, 123, 137, 151, 207
669 unsaturated or cyclic HC 55, 57, 69, 81, 82, 95, 109, 123, 137
674 unsaturated HC 55, 57, 69, 81, 95, 109, 123
684 unsaturated HC 55, 57, 69, 81, 95, 109
709 unsaturated HC 55, 56, 57, 69, 71, 83, 85, 97, 111
114 unsaturated HC 57, 69, 71, 81, 83, 85
Cont i nued
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GC/MS RUN #: 1567 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT 1I0ONS
759 alkane ? 57, 11, 85, 97, 111
806 alkane ? 57, 71, 85 97, 99, 111
816 adi pat e 70, 71, 83, 112, 129, 147
990 unsaturated HC 69, 81, 95, 107, 109, 123, 137, 149
° ) . ] o o
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GC/MS RUN #: 1596 conti nued SAVPLE TYPE:

SAVPLE 1D: OTHER ID:

LOCATION:

COMMENTS/SUMMARY :

SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT 10ONS
714 Si conpound *

749 alkane . 5. 310 Coolyc

804 alkane . .cyq. o 324 693" 8

856 alkane n_C24:0+

866 dioctyladipate 112, 129, 147, 241, 259
907 al‘kane n~C25:O+

956 al kane " C26:0"

995 Si conmpound %
1002 alkane 1r1~C27:0 W f
1042 unsat urated hydrocarbon
1091 unsat urated hydrocarbon

Cont i nued
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GC/MS RUN #: 1596 conti nued

SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS .
1103 Si conpound *
1135 unsaturated HC ?
* comp' | ents from silicone rubber sep| un
T CHly | 1 fragnents predoninantly, a:|igment
bas. | om GC retention
® ° ] () ®
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_ GC/MS RUN #: 1969

9¢I-¢ 11T

SAMPLE 1D:

COMMENTS/

BLM 346 F2

SAMPLE TYPE: | NTERTI DAL, MYTI LUS, Benzene Fraction

OTHER 1D:

LOCATION: 101, santa Catalina island

SUMMARY: Predominantly methylesters Of saturated and unsaturated branched fatty acids;
m nor conponents are unsaturated “hydrocarbons

SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMUL SIGNIFICANT IONS

452 FAME C,,. o 242 C15H3002 74, 87, 143, 199, 211, M 242

513 FAME C, ..o 256 C16H3202 74, 87, 143, M 256

531 55, 69, 81, 95, 109, 121

561 FAME C, .., 268 (317}13202 74, 87, 96, 110, 111, 123, 137, 141, 152, 194, 236, 237,
M 268

565 55, 69, 81, 93, 95, 107, 120, 121, 133, 161

2

573 FAME C, . o (branched ?) 270 C17H3402 74, 87, 101, 115, 129, 143, 157, 171, 185, 199, 213, 227,
239, M 270

593 55, 69, 85, 93, 105, 107, 119, 135, 191

C ”
604 FAME ( 16:1 7y 268 7 C,H,,0, 74, 87, 101, 113, 141, 155, 194, 236, 237
607 FAME CU:O'branched 284 C gH3c0, 74, 87, 101, 129, 143, 241, M 284
Conti nued
° ° 7 x ° q ® ° ® ® o




GC/MS RUN #: 1569 conti nued

SAMPLE TYPE:

SAMPLE 1D OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 10NS
?
’ 628 FAME C . , branched 284 C,gHs60, 74, 87, 101, 115, 129, 143, 185, 199, 241, M 284
H ”
L, 659 FAME C o o branched 298 €, g0, 74, 87, 925+113' 115, 141, 143, 166, 185, 208,” 250,
U ,251, M 298
.
S 668 FAME (Cg , ?) 296 2 | <1guzpon o 74, 87, 95, 96, 97, 109, 110, 111, 123, 152, 168, 180
222, 264, 265
')
671/ 672 FAME (g 1 ?) 296 2 | C gHy 0, 74, 87, 95, 96, 97, 109, 110, 111, 123, 166, 180, 222,
264, 265
? 2
674 FAME (C,g ; ?) 296 7 € gHy0, ° 69, 74,. 87, 95, 97, 109,110, 111, 123, 180, 222, 264, 265
680 FAME C o, b anched 298 C,gHag0, 74, 87, 97, 101, 111, 115, 129, 143, 255, 267, M 298
688 FAME Cog ) 296 Crote) 69, 74, 81, 84, 87, 97, 101, ' 109, 113, 123, 141, 151, 181,

199, 213, 264, 265, 296

Conti nued
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1569 continued

. GC/MS RUN #: SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY:
SCAN # | COMPOUND IDENTIFICATION MOL. MT.| MOL. FORMULA SIGNIFICANT IONS
697 55, 57, 69, 81, 95, 109, 123, 135, 137, 149
712 FAME Cg. ) 296 C1oH460, 74, 87, 95, 96, 97, 100, 101, 113, 123, 127, 141, 152
166, 180, 199, 213, 222, 264, 296
757 pol yunsat urated HC 55, 67, 79, 91, 93, 105, 119, 133, 147, 161, 175, 180,
194, 201
768 FAME (czo:l?) 324 ? Cp1H0% - 55, 69, 74, 83, 87, 95, 96, 97, 109, 110, 111, 123, 166,
208, 250, 292, 293
772 FAME (€p0.1 7). 324 ? Co1H,005 74, 87, 152, 292, 293
800 55, 69, 81, 95, 100, 109, 113, 123, 135, 137, 150
806 FAME C,, .. branched 340 ‘2 2%4 49 56, 60, 73, 87, 97, 116, 129, 169, 185, 267, 284, 285
+
M 340
817 adi pat e 83, 112, 129, 147, 241
Conti nued
° ° . @ ® ° ® ° 9 ® o
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GC/MS RUN #: 1569 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN i [ COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
846 pol yunsat urated HC 53, 67, 79, 91, 93, 105, 109, 117, 119, 131, 133, 145,
5 147, 159, 161
I
> 853 unsat urated HC 55, 67, 81, 95, 96,. 109, 123, 135
|
5 904 unsaturated HC. - 55, 69, 81, 95, 109, 121,123, 135, 137, 149
992 unsat urated HC 55, 69, 81, 95, 107, 109, 121, 123, 137, 149
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GC/MS Run #1376

TO BE | NCLUDED | N FI NAL
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GC/MS Run #1560

TO BE | NCLUDED | N FI NAL
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GC/MS Run #1393

TO BE | NCLUDED IN FI NAL
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GC/MS Run #1589
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GC/MS RUN #: 1358 SAMPLE TYPE: INTERTIDAL, MYTILUS CALI FORNI ANUS, Hexane Fraction
SAMPLE ID: BLM 326 Hexane Fraction OTHER ID:
LOCATION: 110/ San Nicolas |sland
COMMENTS/SUMMARY: Normal alkanes n_ClS'O to n-C29_‘O, isoprenoid alkanes, pranched and cyclic .
025 conponents, steranes, triterpanes, aldehydes, butylesters of palmitic and stearic acid.
SCAN # COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1ONS
152 alkane n~C15:0 212 C15H32
“185 alkane n—Cl6:0 226 C16H34
218 alkane n—Cl7:0 240 C17H36
. . -
222 |sopr?n0|d al kane 019:0 268 019H40 113, 183, M 268
(pristene)
+

251 16 al dehyde (240) C16H3201 CnH2n_2 fragnents to m/e 194, 196, 222, no M
262
270 alkadiene C,.., 278 Coolag 55, 57, ,69, 71, 81, 82, 83, 95, 97, 109, 111, 123, 137,

. 151, 165, M 278
275 al kadi ene C20:2 278 0"38 55, 57, ,69, ?3, 81, 82, 83, 95, 97, 109, 111, 123, 137

149, 151, M 278
283 c17 aldehyde (259) C17H3401 55, 57, 69, 71, 81, 82, 83, 85, 95, 96, 97, 109, 110, 111,

123, 124, 125, 137, 151, 165, 179, 194, 208, 210,

236, no M

Conti nued
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GC/MS RUN #:

1358 conti nued

SAMPLE TYPE:

SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY : .
SCAN # | COMPOUND IDENTIFICATION MOL. WT [ MOL . FORMULA SIGNIFICANT 1ONS
3131 pranched C20:0 8kane 282 Ca0t42
325 branched ©25:3 ‘ Hydr ocar bon 346 2546 165, 207, 233, 291, M346
330 unsat ur at ed aldehyde Cl8:l 266 C18H3401 166, 180, 194, 207, "222, 248, M+ 266
396 | pranched 25:4 Harocarbon | 4 | CasPas 149, 191, 2s, 273, 288, 189, " 344
339 branched C25:3 Nydrocarbon 346 5% 6 165, 179, 193, 207, 233, 291, M 346
342 alkane n—-C21:O 296 C21H44
344 branched ©25:3 * Hydr ocar bon 346 5% 6 149, 151, 163, 165, 177, 179, 207, 210, 233, 261, 289, M+ 346
346 342 95" 7 69, 81, 95, 109; 109 + 14n, n= 1 to j—t; 149 + 14n,
n=0to 5 218, 233, 235, 273, 277, M 342
349 unsaturated -C.25:4 hydrocarbc| 344 25" 4 69, 81, 95, 97, 107, 109, 111, 123, 135, 137, 149> 163, 177,
191, 205, 219, 231, 2.75, 289, M344
Cont i nued
® ¢ } o
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GC/MS RUN #: 1358 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:

COMMENTS/SUMMARY :

SCAN # COMPOUND  IDENTIFICATION MOL. WT [ MOL. FORMULA SIGNIFICANT 1IONS

353 unsaturated Czs.éhydrocarbc 342 Costyy 57, 69, 81, 83, 85, 93, 95, 97, 109, 111, 123, 135, 149,
205, 275, M 344 *

359 polycyelic 025 hydr ocar bon 342 5% 2 69, 81, 83, 95, 97, 109, 123, 135, 149, 191, 217, 231,
273, M 342

362 hexadecanoic acid-n-butyl- 340 C,H.,0, 73, 116, 129, 239, 257, M312

ester
381 isoprenoid al kane (C,. . ?) (352) CysHey 71, 85, 97, 99, 113, 127, 141, 155, 169, 183, 197, 239

267, 337, no M

397 ant eiso c al kane (352)

95:0 C_H, .. fragments to me 323, 323 is local maxi num no M

25"52 n 2nt

401 cyclic~C25 hydr ocar bon 346 69, 81, 83, 95, 97, 109, 111, 123, 125, 191, 193, 221,

261, M 346

2546

Conti nued
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GC/MS RUN #: 1358 continued

SAMPLE TYPE:

SAMPLE OTHER 1D:
, LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1ONS
416 octadecanoic acid-n-butyl- 340 2 2H4 4°2 73, 116, 129, 267 285, M+ 340
ester
423 alkane 1:1«-02‘4“0 338 C24H50
447 al kane n“CZS:O 352 C25H52
471 alkane n-C, .. 366 2654
486 vari ous branched and/or possi bl e molecular ions: 370, 372, 386, 392
cyclic hydrocarbons
494 alkane n—C27:O 380 5 775 6
505 368 CoqHy, 55, 57, 69, 71, 81, 83, 95 97 109, 111, 123, 125, 141,
149, 255, 257, 281, 284, 336 M 368
513 A% cholestene 370 76 161, 176, 203, 215, 230, 316, 355, M' 370
538 alkane n—ng:O 408 C29H6O
Continued
* t @ o
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iC/MS RUN #: 1358 conti nued SAMPLE TYPE: ' L)
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN i | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1ONS
577 _
polycyclic hydrocarbons 191, 211, 217, 219,221, 231, 263, 281, 355, 365, 371,
578 386, 393, 399, 407, 414, 421, 428, 432, 436
587 i soprenoid alkane Ca3.0 464 C33H68 57, 71,85, 97, 99, 111, 113, 127, 141, 155, 211, 225,
: +
281, 295, 365, M' 464
600 hop-22(29)-ene 410 3050 189, 191, 204, 218, 231, 281, 299, 301, 341, 342, 354
355, 367, 395, M' 410
638 t¥iterpane 426 CqqHo, 179, 191, 193, 219, 233, 273, 341, 355, 411, M426




8GET SW/DH IoJ 908Xl )zl

III-2.5-146



LY91~-¢ T-T1IT

GC/MS RUN #: 1562

SANVPLE | D: BLM 433 r1

SAVPLE TYpE- | INTERTIDAI® MYTILUS, #xane Fract! in

OTHER | D

LOCATI ON: 110/ San Nicolas | sl and

COMMENTS/SUMMARY : Predoni nant|y hi gher alkanes n~C17.n—033 - unsaturated and branched hydrocarbons
(i soprenoid) unsaturated Cls hydr ocar bons, branched and cyclic
SCAN { COMPOUND  IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
399 diethylphthalate ? 149, 177
433 al kane n—Cl7:0 240 Cl7H36
437 i soprenoi d alkane (pristan 71, 85, 99, 113, 183
501 hydr ocar bon CnH2n+l fragnments to me 127
507 hydrocarbon CnH2n+1fragrrentsto me 127
i 81, 82, 95, 109, 123, 137, M 278
545 branched alkadiene C20:2 278 C20H18 69, 71
556 branched alkadiene “0: 2 278 C20H18 69, 71, 81, 95, 109, 111, 123, 151, M 278
- *
566 alkane n C19:0 268 C19H40 CnH2n+1 fragnents to mfe 155, M 268
628 alkane n-C,,. " 282 042 C.H., 4 fragments: 97, 111, 125
+ unsaturated hydrocarbon
654 i soprenoi d alkatriene C,., | 346 c,.H
or cycloalkadiene 25:. 25746
668 i soprenoid alkene CH, 1 fragments to m/e 195; 151, 165, 179, 193, 207

conti nued
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GC/MS RUN #: 1562 cont i nued SAMPLE TYPE:
SAVPLE 1D: OTHER 1ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
673 unsat urat ed branched C H , C,H, , fragments; 152, 207, 235, 266, 267, no M
n 2nl 3
hydr ocar bon
677 “unsaturated branched C.H, ., CH, 4 CH fragments;163, 233, 289, no M
1 3> 'n2n 5
hydr ocar bon
682 i soprenoi d alkatriene cyp. 5 | 346 Cosllye 83, 151; 95, 165, 233; 109, 179; 123, 193, 261; 291; M 346
or cyclic al kadi ene
687 alkane D_C21:0 296 021H44
+ unsaturated hydrocarbon
694 i soprenoid alkatriene C,., 346 5% 6 83, 151; 95 163, 165 233; 109, 177, 179, 192, 261, M 346
699 cyclic alkadiene C,.., 346 55" 6 69, 81, 82, 95, 109, 123, 137, 151, 163, 165, 177, 179,
: 205, 222, 235, 250, 277, 290, M 346
704 unsat urated branched CH.;» CnH2n_3, C H, . fragnents; 163, 231; 205, 273,
[,
hydr ocar bon 219; 289, no M’
716 unsat urated hydrocar bon CHy, s GH, ;s GH, 5, CnH2n_5 fragments; 183, 253;

205, 275, no M

conti nued
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6C/MS RUN #: 1562 cont i nued ®vpLE TYPES {t ¥ » .
L 1
SAMPLE ID: OTHER 1ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
729 unsat urat ed hydrocarbon 342 C25H42
730 alkadiene 99: 9 306 C22H42
766 alkadiene ? Colono1s Colone3 fragnents, 151, 165, 193, 297, 221, 263;
267, noM
745 alkane 0-Cyy. o 310 Gyt
contai ns unsaturated
hydr ocar bon
763 branched al kane (isoprenoi |?) CnH2n+l fragnents, 155, 169, 183, 197, 239, 253, 267, no M
791 silicone conpound 207, 281, 355, 429; 221, 295
798 al kane 1=Cy3.4 324 Cosflyg
cont ai ns unsat urated
hydr ocar bon
814 alkatriene C, .. ) 1
25:3 346 Costlye CH, .,CH, 4 CH, o fragments; 109, 151, 163, 177,

191, 205, M 346

conti nued
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GC/MS RUN #: 1562 conti nued SAMPLE TYPE:
SANVPLE 1D: OTHER 1ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
851 alkane n-—C24:0 338 9 45
860 dioctyladipate 112, 129, 241, 259
866 silicone compound
901 alkane n—CZS:O 352 C25H52
938 silicone compound phthalat:
950 alkane ‘ .c26: 0 366 c2 6H54
976 isoprenoid al cohol C,, . 368 C,sHey0y 71; 85, 1553-97, 99, 169, 239; 111,113, 183 253; 123,
: +
125, 127; 151, 266, 336, M 368
996 alkane , 97 0 380 5 745 6
1041
alkane -8 0 394 C28H58
1053 A* cholestene 370 74 6 161, 176, 203 215, 230, 316 355 M 370
1083 alkane n~C
29:0 408 © 2960
conti nued
6 [ & ® ] N ® o ()
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GC/MS RUN #: ® 1562 cor®nied » ' $MPLE TYPE: | 0 0 )
SAMPLE 1O OTHER 1D:
LOCATION:
COMMENTS/SUMMARY :
SCAN # COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
1126 alkane n-C,.. o 422 C3qHgo
1176 al kane 436 CqqHey
1196 isoprenoid al kane 85, 155, 295, 365, 435; 169, 183, 197; 211, 281; no M+
1234 alkane n'C32:O 450 C32H66
1293 diploptene 410 Caosg 189, 191, 207, 218, 342, 355, 368, M410
1303 alkane n-C33:0 464 C33H68
* |de | ification based on mmss spect [al data |[id

GC

stention
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GC/MS RUN #: 1585 SAMPLE TYPE: | NTERTI DAL, MACROCYSTIS, Hexane Fraction
SAMPLE 1D: BLM 422 F2 (mislabeled: is Fl) OTHER 1D:
LOCATION: 110/ San Nicolas | sl and
COMMENTS/SUMMARY Predominantly n-alkanes C15 to 032, isoprenoid alkanes C19 to Czo,unsaturated
hydrocarbons C;, to C,ps Cyp butylesters of fatty acids (Cl6’ 018).

SCAN #| COMPOUND IDENTIFICATION MOL. WT.[ MOL. FORMULA SIGNIFICANT 1ONS
294 al kane n~Cy e, 212 CysHsy
357 alkane n-C

16:0 226 Cyelay
394 diethylphthalate 222 C, 1,0, 149, 177, M 222
403 al kadiene Cy5 o 236 C,Hg
407 alkene C
418 alkene C17:1 238 C17H34

- 240
421 alkane n C17:0 + C17H36
425 isoprenoid alkane C19:0 268 C19HAO 43, 113, 183, M+ 268
441 isoprenoid alkene Cg., 266 Cyqll3g 56, 126, 196, 266; 55, 57, 69, 83, 97, 111, 140, 153, 169,
181, u" 266
Continued
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GC/MS RUN #: 1585 conti nued SAMPLE TYPE:

SAMPLE ID: OTHER 1ID:

LOCATION:
COMMENTS/SUMMARY
SCAN # COMPOUND IDENTIFICATION 40L. WT.|MIOL. FORMULA SIGNIFICANT [IONS
482 al kane n- C18:0 254 C18H38
487 i soprenoid C20:0 282 90" 2
506 alkadiene (220:2 278 C20H38 55, 57, 68, 69, 71, 81, 82, 83, 95, 97, 109, 111,

123, M 278
540 al kane n—C19:0 268 (:19H40
594 alkene C20:l 280 C20H40
596 alkane ¢ C20: O 282 02 0H42
650 al kane n- C21:0 296 C21H44
701 hexadecanoic acid 312 C20H4 0 73, 116, 129, 239, 257, M312
Y4072
n—-butyl-ester
702 al kane n-C,, 310 S 2% 6
Conti nued
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GC/MS RUN #: 1585 cont i nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN 4 | COMPOUND IDENTIFICATION, MOL. WT | MOL. FORMULA SIGNIFICANT IONS
750 al kane n—CZB:O
797 alkane n-C,, . 338 Cyslsq
chfgiiifrll?-];csti(;i d 340 ‘0 14 4% 73, 116, 129, 267, 285, M 340
841 alkane n-Cy. o 352 £ o
885 alkane n—-C26:0 366 2 6"5 4
927 alkane n-Cyug 380 Coylleg
967 alkane n-C,q 394 Cogleg
980 alkapolyene C, . (isoprenoi | ? 410 500 69, 81, 95, 97, 121, 123, 137, 191, 203, 205, 255 341, M' 410
1006 akanencn g - 408 CooHe

Conti nued



SAMPLE TYPE:

GC/MS RUN #: 1585 conti nued
SAMPLE 1D: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT IONS
:1046 al kane “‘Cso:o 422 °30% 2 203, 220, 368
i + addi tional conpound
(3]
w
I 1094 alkane n-C, 1:0 436 CaqHe,
*
1150 alkane n,c32:0 450 32 6
e @ i () |
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GC/MS RUN #: 1473 SAMPLE TYPE: INTERTIDAL, ewveriTA, Hexane Fraction
SAVPLE 1D: BLM BENSON 211-1076- O2- 1- F1 OTHER ID:
LOCATION: 211/ SAN NICHOLAS
COWVENTS/ SUMVARY:
n-al kanes, n-alkenes, isoprenoid components, saturated, nono- and di-unsaturated, steranes and sterenes

SCAN # | COVPOUND | DENTI FI CATI ON MOL. WT | MOL. FORMULA SIGNIFICANT IONS
152 alkene C,, . Ci4Hog o 43, 57, 71, 82, 85, 97, 126
189 i soprenoid alkane Cy., 16"34 7 43, 57, 70, 85, 99, 113, 127, 141, 183
208 n-alkene C, .., 210 CysHyy 43, 55, 69, 83, 97, 111, 125, 126, 140, 210

— b.p.
213 n-alkane ClS:O 212 ClSH32 CnH2n+l fragnents, p.m/e 57
223 n-alkene Cl ? 43, 55, 69, 83, 97, 111, 125, 126, 140, 210

5:1 —
(CnH2n fragnents)

276 n-alkane C16:0? ChH2n+1 fragnents
325 alkene C.H,, fragments
330 alkene C,. 4 238 C, Hy, CH, fragments, M 238
335 alkene C,. 238 C,Hqy c H, fragments, M 238
340 n-alkane C; .. 240 Cy g, C Hy oty fragments, M 240
344 i soprenoid alkane, pristane C19H40 57 , 71, 85, 97, 99, 113, 183
358 i soprenoi d alkene, pristene | 266 Ciotsg 43, 55, 56, 57, 69, 71, 83, 97, 111, 126, 141, 168,

7182, 266

conti nued
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GC/MS RUN #: __ 1473 (continued) SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY: _
SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT  IONS
401 alkene? 43, 57, 11, 85, 97, 111
406 alkene? 43, 57, 71, 85 97, 111, 127, 168, 183, 219
421 isoprenoid al kene , phytene, 280 Cootlao 43, 55, 57, 69, 70, 83, 97, 111, 125, 140, 154, 186, 280
C20:1
424 alkene?
429 i soprenoi d alkene, phytene, | 280 Cooti0 43, 55, 70, 83, 97, 111, 125, 126, 140, 210, 280
C20:1
439 i soprenoi d alkadiene, 278 %038 \3, 57, 67, 69, 71, 82, 95 109, 111, 123, 168, 186, 278
phyt adi ene 020:2
449 i soprenoid alkadiene, 278 Cootag 43, 57, 69, 71, 82, 83, 95 97, 109, 111, 123, 278
phyt adi ene C20:2
461 n-alkane g 0 268 C oH,0 1, . fragments, " 268
541 alkatriene? 346 6 5% 6 ? +3, 57, 69, 83, 95, 109, 123, 125 165, 179, 193, 233,
291, 346

conti nued
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GC/MS RUN #: 1473 (continued)

SAMPLE TYPE:

SAMPLE ID: OTHER ID:

COMMENTS/SUMMARY :

SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT |IONs .

555 43, 57, 69, 83, 97, 111, 125

563 348 )5 8 43, 55, 69, 83, 95, 109, 111, 123, 125, 137, 151, 165,
179, 193, 207, 348

567 alkatriene? 346 5 41, 43, 55, 57, 69, 71, 83, 95 97, 109, 123, 137, 151,
165, 179, 191, 233, 291, 346

573 n-alkene C21:0 296 021H42 CnH2n+1 fragnments M 296

625 n-alkane 90 310 0% 6 CnH2n+1 fragnents M 310

642 branched alkane (isoprenoid?) C Hy 1q fragments, 113, 183, 267

660 n-alkene C,, . 322 3 6 CH, 1 fragments, M 322

675 n-alkane 023:0 324 318 CnH2n+l fragments, M 324

723 n-alkane C24:0 338 450 CnH2n+l fragments, M 338

756 n-alkene C25:l 350 2 55 () CnH2n+l fragnents, M 350

769 n-alkane C25:0 352 C25H52 CnH2n+1 fragnents, M 352

813 n-alkane C26:0 366 c, 6}{54 CnHZn+1 fragnments

continued
(I ) i} [
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GC/MS RUN #: 1473 (conti nued) SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:
COMMENTS/SUMMARY - *
SCAN # | COMPOUND IDENTIFICATION MOL. WT.[ MOL. FORMULA SIGNIFICANT  IONS
841 € sO-alkane C27:0 380 C27H56 CDH2H+1 fragn'entS, 3371 365, M380
857 n-alkane C,-. 380 9756 c H, ., fragments, M 380
897 | a%-cholestane 370 76 370, 355, 316
+n-alkane C28:0 394 9858 an2n+1 fragnments
923 . so alkane C,o. o 408 Coolgo c H, ., fragments, 365 393, M408
r g sterane? 3867 C28H50r)
+
929 n-‘alkane €o9:0 408 € oHe0 ¢ H, ., fragnents, m 408
-co g sterene? 384 C28H48
+ stigmastarne 400 c29H52
+
999 br anched alkene? C31:l 434 031H62 CnH2n+l fragments, M 434
1004 triterpane (hopane?) 191, 412, + additional fragnents
1016 alkadiene Cg; ., 432 C31860 C.H, fragnents, M 432
1020 al kadiene Cy ., 432 Cq1H60
+
- 4
1034 n-alkane C, .o 36 CayHgy c Hy ., fragments, M 436
+ isoprenoid al I<ane?C35.O c35H727 463, 407, 365, 295, 281, 211, 141
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GC/MS RUN #: 1583 SAMPLE TYPE: | NTERTIDAL, EMERI TA, Hexane Fraction

SAMPLE 1D: BLM 445 F1 OTHER ID:

LOCATION: 211/San Nicolas Island

COMMENTS/SUMMARY :

Normal alkanes n—Cl./..0 to n—C3l.0, isoprenoid alkanes, pol yunsaturated and/or cyclic C,
hydrocar bons, polyeyclic hydrocarbons, fatty acid-n-butyl-esters.
SCAN #| COMPOUND [IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 10ONS
425 alkane n-—C17:0 240 C17H36
428 i soprenoi d al kane C19_0 85, 155; 113, 183
(pristane)
526 branched alkadiene C,, 278 C20H38 64, 69, 82, 95 123, M 278
(phytadiene ?)
536 branched alkadiene 020‘2 278 C20H38 64, 69, 81, 82, 95, 97, 123, 151, 165, 179, 207, M 278
(phytadiene ?)
545 alkane n—C19:0 268 C19H40
625 i soprenoi d alkatriene C25_3 346 ©5'6 55, 57, 69, 83, 95, 109, 123, 151, 165, 179, 193, 233, 261,
293, M 346
638 Cos.p 348 558 55, 57, 69, 71, 83, 97, 111, 125, 139, 153, 167, 181, 195,
207, 222, 264, 266, M 348
642 5 cyclo alkenes Cos.p 348 2548 55, 69, 81, 83, 95, 109, 111, 123, 126, 137, 151, 152, 165,+
179, 193, 196, “207, 221, 235, 250, 263, 266, 280, 319, M 348
[ ISR I |
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GC/MS RUN #:

1583 conti nued

SAMPLE TYPE:

SAMPLE 1D: OTHER ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
650 isoprenocid alkatriene Cos.q 346 Cocly e
655 al kane n—021:0 296 Coilyy
660 i soprenoid alkatriene C,., 346 9546 55, 69, 81, 83, 95, 109, 123, 137, 151, 165, 177, 179, 191,
193, 207, 233, 261, M 346
665 branched al katriene ? Coc.g 346 956 55, 69, 81, 82, 83, 95, 97, 109, 123, 137, 151, 163, 165,
cy5 Cycloalkene ? 177, 179, 193, 205, 207, 221, 235, 250, 263, 277, 278,
303, M 346
68 branched alkatetraene ? 344 95"44
025:4 isoprennid
693 al kapentaene C,. . 342 Coolly sy 69 , 81, 83, 95, 97, 109, 111, 123, 135, 137, 151, 161, 163,
165, 177, 191, 203, 205, 217, 219, 273, M 342
Conti nued
° {) » | { ) ) i () )




GC/MS RUN #: 1583 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT 1IONS
699 isoprenoid C, .., - decahydr¢| 348 Cosll,g 55, 57, 69, 83, 95, 97, 109, 111, 123, 137, 151, 165, 193
naphthalene 207, 263, M348 -
705 hexadecanoic acid-n-butyl- 312 C20H4002 73, 116, 239, 255, 256, M 312
ester
alkane n_CZZ:O 310 2 24 6
723 branched al kene C,, ; ? 336 ? Cp g ? 57, 71, 85, 97, 111, 113, 125, 127, 141, 155, 169, 183,
197, 211, 239, 267, no M'
756 al kane n-C 23:0 324 938
769 ey cycloalkene Cg .. 346 6 5% 6 55, 69, 81, 82, 83, 95, 109, 123, 137, 151, 163, 165, 177,
179, 191, 205, 207, 233, 261, 303, M 346
782 65 cycloalkene (c25:4) 344 S5 4 55, gg,ﬁ}, 83, 95, 109, 123, 136, 151, 163, 177, 272,
301, M 344
803 al kane n- sz,;o 338 % 450
Cont i nued
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GC/MS RUN #:

1583 conti nued

SAMPLE TYPE:

SAMPLE ID: OTHER ID:
LOCATION :
COMMENTS/SUMMARY :
SCAN # | COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT 1IONS
octadecanoic acid-n-butyl- 340 C22H4402 73, 116, 267, 285, M 340
ester
848 alkane n—C25:O 352 C25H52
879 43, 55, 57, 69, 81, 83, 85, 95, 97, 107, 109, 111, 121, 123,
125, 137, 151, 155, 163, 169, 175, 177, 183, 191, 207,
337, 357, 412
892 alkane H—C26:0 366 0654
928 43, 55, 57, 69, 71, 81, 83, 85, 95, 97, 109, 111, 123, 125,
151, 153, 163, 165, 169, 191 207, 253, 268
934 alkane n-C27:0 380 CyHoe
974 alkane n_C28 0 394 C28H58
(predom nant|y)
Conti nued
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SAMPLE TYPE:

OTHER 1D:

LOCATION:

SIGNIFICANT 10ONS

GC/MS RUN #: 1583 conti nued

SAMPLE 1D:

COMMENTS/SUMMARY :

SCAN 1% COMPOUND IDENTIFICATION MOL. WT.|] MOL. FORMULA
988 A° cholestene 370 976

H,

rT) 999 iso—alkane C29:0 408 9% 0

wui . .

% 1004 alkene C,q,, (predoninantly; 406 Cogleg
1013 alkane n-C29:0 408 C29H60
1025
1055 con'tains alkane n—-C30:0 422 C30H62
1091 432 031H60 ?

Cafls60y ?
1103 alkane n-—C31:0 436 C31H64

203, 215, 217, 316, M 370
CnH2n+1 fragments to 309; 365, 393, M 408

addi tional ions:

CnH2n+l fragnents to m/e 281; 168, 196, 224, 406

55, 69, 83, 97, 111, 125, CnH2n 2 fragments fromnie 82 to
390, M' 432

Cont i nued



GC/MS RUN #: 1583 conti nued SAMPLE TYPE:
SAMPLE ID: OTHER ID:
LOCATION:

COMMENTS/SUMMARY :

SCAN # | COMPOUND IDENTIFICATION MOL. WT | MOL. FORMULA SIGNIFICANT
?1107 432 Caifen 2 55, 69, 83, 97, 109, 1;i, 123, fragnents
H fromnie 82 to 390, M 432
N
i
i C4ots 604 ?

A
1123 i soprenoi d alkene C 5, . 462 Czé452 c u, .. fragnents to me 295,
1210 152, 163, 169, 171, 185, 196,
280, 383, 367, M458 ?
@ o . @ o ° () ()
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GC/MS 1583

TIC trace for



GC/MS Run #1601

TO BE | NCLUDED IN FI NAL

111-2.5-170
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GC/MS Run #1610

TO BE | NCLUDED IN FINAL

I 1-2 5-172
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GC/MS Run #1587

TO BE | NCLUDED | N FI NAL
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GC/MS RUN #: 1475 SAWVPLE TYPE: | NTERTI DAL, EMERI TA, Benzene Fraction

SAMPLE ID: Benson 211-1076-C2-1-F2 OTHER ID:

LOCATION: 211/ San Nicolas

COMMENTS/SUMMARY - _ .
Methyl esters; chlorinated HC, n-alkanes C29:0, C31.05 cyclic hydrocarbons,
unsaturated hydrocarbons.
SCAN #| COMPOUND IDENTIFICATION MOL. WT.| MOL. FORMULA SIGNIFICANT IONS
214 190 ? 43, 55, 69, 77, 91, 105, 118, 123, 142, 157, 159, 172, 175
177, M ? 190 -
243 180 ? 43, 67, 69, 77, 79, 91, 93, 95, 105, 109, 111, 119, 121
137, 147, 152, 162
353 186 ? 41, 43, 55, 56, 69, 83, 97, 140, 141, M? 186/165, M ? 180
358 41, 43, 55, 56, 69, 83, 97, 140, 141, 186, 227
407 41, 43, 55, 56, 69, 83, 97, 101, 111, 140, 141, 181, 186, 227
241
446 41, 43, 55, 57, 69, 70, 83, 95, 97, 109, 111, 140, 141, 168
186, 260, 262
483 FAME n~C, .o 270 74, 87, M270
503 43, 55, 57,69, 71, 83, 97, 111, 112, 125, 154, 168, 185
520 Pristanic o.ig ¢ E Cig.p 312 Co0fs002 88, 101, 126, 157, 222, M312
Conti nued
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1475 continued

GC/MS RUN #: SAMPLE TYPE:
SAMPLE 1D: OTHER 1ID:
LOCATION:
COMMENTS/SUMMARY :
SCAN #| COMPOUND IDENTIFICATION MOL. WI | MOL. FORMULA SIGNIFICANT 10NS
547 41, 43, 55, 57, 69, 70, 71, 83, 84, 87, 97, 99, 111, 125
126, 168, 185 -
576 Phyt ani ¢ acid ‘E szO 326 021H4202 74, 101, 112, 140, 171, M 326
) 608
4
612 DDE 316 C;,HgCL, 176, 210 , 246* , M 316*
829 Perfl uorokerosene fragnent: instrunental artifacts
911 Triterpene ? 410 CaoHsp 69, 81, 93, io09, 121, 137, 231, 341, M410
920 "35 Cholestadiene ? 368 97%44 255, M 368
940 n-alkane ©9: 0 408 ©29%0 CnH2n+l fragnents, M 408
1020 n-alkane C31:0 436 C31H64 CnH2n+l fragments, M 436
¥ 350L, 370 . isotope cluster



TIC trace for GC/MS #1475

TO BE I NCLUDED | N FI NAL
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GC/MS Run #1578

TO BE | NCLUDED | N FI NAL

[11-2.5-179
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TIC trace for GC/MS 1578
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