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- | *Thrs assessment of envrronmental condltrons in San Drego Bay was performed pursuant toa- ... ..
.~ memorandum of understandmg between the San Dtego Regronal Water Quahty Control Board o
(RWQCB) and the City of San Drego The general purpose of the study was 1o, address concerns

composed of 31 federal, state and local orgamzatlons and was, formed to. prov1de techmcal' :

e 1nformatron and adv1ce to.the RWQCB regardmg the’ status of vanous environs:in the Bay jMaJ or -
e goals of the. Bay Panel were t0. charactenze the'overall ecologrcal sta of :.San_Dxego Bay, 1dent1fy
o long-term envrronmental trends wrthtn the Bay, and to address public concerns:about the exposure to ..
e 'contammants from eatrng ﬂsh captured in the Bay. .- RO i ; SR o

N v ﬁsh and 1nvertebrate commumtles (see Chapter 4) and contammant levels in
G

‘Executive Summary

expressed by the San Diego Bay lnteragency Water Quallty Panel (Bay Panel) The' Bay Panel Was

"h_,ttssues (se '

o Sedrment samples were collected at 46 bentlnc statrons dlstrrbuted throughout San Dlego Bay at
o depths rangrng between 3 and 16 m. All samples were analyzed to determme particle size -

composmon and concentratrons of various;trace' metals, ~chl,or1nated pestlcrdes polychlormated

o ‘biphenyl compounds (PCBs), and polycyclic aromatic hydfocarbons (PAHS). Sediment

‘contamination was- wrdespread n the Bay, w1th many of the “contammants of. concern prevrously

- listed for. San Drego Bay being present These: contammants 1ncluded the rnetals chrormum copper,
lead, mercury and zinc, the biocide trlbutyltm the. pest1c1de chlordane PCBS and PAl-ls Chromlum
- copper, lead, rnercury, zinc and PAHs were found in more than 70% of the sedlment samples In.
. contrast, PCBs and tnbutyltln were detected much less frequently (< 26% of samples), whrle o '

chlordane was not detected at all Concentratlons of. varlous contamrnants Were evaluated usmg
established sedlment quahty thresholds (1 e., ERL, ERM TEL PEL) Concentratrons of nine metals
‘DDT and PAHs exceeded at least one of these thresholds. Sites at which multtple contaminants
exceeded the thresholds typrcally had high percentages of fine sediments (i.e. > 60% fines) and were
located near or within marinas or shipyards; this dtstnbutton pattern was srmrlar 1o those descr1bed
in previous studies. Overall San Diego Bay had lower contammant loads compared to the other mne
bays and harbors sampled during Bight’98, although certain contammants occurred in relatively htgh
concentrations in Bay sediments. San Dlego Bay ranked among the top.three of these embayments in
average sediment contamination for only four contamrnants antimony, mercury, copper and PAHs.
Additionally, the Bay ranked fourth i in terms of PCB contamination, fifth for chromium, and sixth for
zinc. Finally, San Diego Bay had lower levels of pestlctdes than any other embayment studied.
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‘Macrob"énthicv .-Communities'

| Macrobenthrc communrty structure was summarrzed for each of the 46 statrons descnbed above and

‘then compared to various environmental and sedrment parameters (e.g., depth, percentage ﬁnes total o

‘organic carbon, nxtrogen and several contamrnants ‘of concern) Addrtronally, ordlnatlon and -
classrﬁcatron analyses were performed to compare the srmrlanty of the: dlfferent assemblages present
in the Bay.-Overall, 38,187 macrobenthic organisms representmg 340 taxa were identifiéd, of whrch ‘
polychaetes molluscs and crustaceans ‘were the dommant groups. Many taxa (> 27%) however
were composed ofa srngle 1are o1 umdentrﬁable 1nd1v1dua1 Non- mdrgenous specres were an’

1mportant component of the Bay benthos comprrsmg:at".least 1 8“ pecres and representlng about 24% | L

» specres complex) and the splomd Przonospzo (Przdh sp ) heterobranchza occl’

Mediomastus sp was also numerically dominant, comprising 13%of all: ammals collected The non-

: -1nd1genous blvalve Musculzsta senhousza ‘was the second most abundant specres_ followed by the -

: sampled durmg Brght 98. For example many of the mostaabundant taaa n S'an D1ego also 'occurred e

- “in high numbers in the other bays.’ Likewise, wrdely drstrrbuted specres in San Drego Bay had

~similar broad distributions i in the other. embayments Differences among assemblages in all bays and o

_} ~harbors, however, appeared t0.be due to multrple envrronmental and, brologrcal ‘factors, mcludrng
o dlfferent hydrodynamrc condrtlons anthropogemc 1mpact and the presence of dommant habrtat
alterrng specres i o y P SN .

Demersal Fishes and Megabenthic Invertebrates

. 'Demersal ﬁshes and megabentlnc 1nvertebrates were. collected by ‘otter trawl at 16° statrons in San
Diego Bay. Fish populatrons appeared healthy in the Bay, wrth no. physrcal abnormahtres detected on
'bany fish. A total of 349 fish were: collected from these trawls representrng 16 species. Each haul was
* small in terms of the total abundance and dlversrty of ﬁsh Donnnant species that. occurred R
- frequently in relatrvely large numbers were the round stmgray, spotted sand bass, ‘barred sand bass :
~ and California halibut: Almost all of the Cahforma halibut and barred sand bass’ captured were
' Juvemle ﬁsh whrch supports prevrous ﬁndlngs that these two specres use the Bay as a nursery

A total of 1,172 megabenthrc 1nvertebrates representmg 43 taxa were also collected in San Drego
Bay. The bivalve Musculista senhousia was present in' more than 70% of the samples, 'making it the -
most widely distributed trawl caught invertebrate in the Bay. Other common mvertebrates that were
present in at least one third of the samples’ included two undescrlbed specres of sponge, Porifiera sp
SD4 and Porifera sp SDS5, the ‘ascidian’ Mzcrocosmus squanger the bivalve Argopecten ventricosus,
and the gastropod Crepzdula onyx. Musculista senhousza and Mzcrocosmus squanger together both
non—rndlgenous specres accounted for over 50% of the total catch ' .
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| _and the gastropod Crepidula onyx. Musculzsta senhousia and Microcosmus squanger together both -
' non-rndrgenous specres accounted for over 50% of the total catch o S

' iThe most 1mportant factor 1nﬂuenc1ng the d1str1but10n of trawl caught ﬁshes and 1nvertebrates in
.~ San Drego Bay. appeared o be distance from the. entrance to the Bay. In general ‘the fish;and -
- - invertebrate assemblages present in the central and southem parts. of San Diego. Bay d1ffered from L
" those found near the mouth of the, Bay The : specres that charactenzed these central and southern.
_ areas in 1998 were typrcal of embayments in general.- In contrast; assemblages found towards the
" entrance to San Drego Bay and in some of the other, southem Cahforma bays and harbors (e g LA/
- - Long Beach Harbor) during the Blght 98 pro;ect were typlcally charactenzed by specres more :
’ '-representatlve of open coastal areas. " R

_All whole ﬁsh samples of Calrforma hahbutcollectedm San-'Drego Bay luring 1¢ o8 contarne e

detectable levels of PCBs and DDT., Concentratrons of PCBs exceeded, the predator protectron hmlts -

. for mammals whrle DDT concentratrons exceeded the protectron Timits for both marnmals and brrds:.
_-Overall San Dlego Bay ranked fourth out of the ﬁve southern Cal1forn1a embayments sarnpled for N

‘ -Muscle tissues contamed many- of the contamlnants of concern prev1ously hsted for San Drego :
‘Bay. For example, PCBs and the metals mercury and zrnc were detected in. almost all of the muscle

‘tissue samples, while the other- contamrnants of concern occurred much less frequently or not. atall
in Bay fishes. Of the metals and pesticides for. whrch t_hresholds are available,’ chromrum and arsemc
exceeded human health consumpt1on limits in only a single sample each Overall PCB ,
concentrations were very high in the muscle tissues of San Diego Bay fish, espec1ally when ‘
compared to species of flatfish, rockﬁsh and sand bass sampled off the outer coast of San Drego over
the past several years. ' NN - ’



1998 San Diego Bay Report o o C Co ... .Executive Summary

Contamrnatron rernarns wrdespread n San Drego Bay sedrments and affects the tissues of varrous

. species of fish that are subject to: human consumptron Contammants prev1ously identifiedto’be of -

concemn in the Bay, such as chromrurn copper ‘lead, mercury, zinc, PCBs and PAHs continue to be '

present at levels that exceed one'of more sedirment; quahty criteria thresholds This is partrcularly .
true for sites where the percentage of fine sedrments 1s hrgh Such areas are typlcally located near or
within marinas or sh1pyards ‘where currents are'less - strong, and where various physrcal structures o
reduce tidal ﬂow or create eddies that allow fsuspended part1cles to settle Several of these :

vcontarmnants also occurred n relatlvely hrgh concentrations in the- tlssues of ﬁsh from the Bay For

~ example, mercury, zinc, PCBs anid DDT occurred in over 80% of fish tissues, and both PCBs and N

DDT exceeded at least one of the mammal and bird predator protectron thresholds

Long-term trends in sedrment and ﬁsh trssue contammatron were. drfﬁcult to determrne for San
- Diego Bay due’ 1o drfferences between surveys in analytrcal methods (e g, procedures and )
: equrpment) and’ specles of fish analyzed Such-differencés: often: preclude the direct’ comparls n' of A

. data from one survey to the next._f.l .' general however the overall level of.contarnmatlon 1n the: Bay o ‘

”.concentratrons of chrormum remarned abo

f'prevalence of ﬁn erosron 1n black croaker and barred 'sea'bass was relatrvely high. . _' S

Specres of both macrobenthrc and megabenthrc 1nvertebrates as well as bottom- dwelhng. ishes i ..
‘encountered in San Dlego Bay were similar in’ 1998 10 those reported prev1ously The composrtlon -
and structure of these assemblages typlcally varred with' distance from’ the entrance 1o the Bay, and g
_these d1fferences generally paralleled ]ocal hydrodynamrc condrtrons Anthropogemc 1mpacts

: including the deposmon of contammants and'the ] presence of mvasrve or non—mdrgenous specres
may represent a secondary factor that rnfluences the drstr1but1on of assemblages in the Bay

The results of the. 1998 survey of San Dlego Bay provrdes valuable data agamst whrch future
changes in fish and 1nvertebrate commumtres may be measured. However an apprecrat1on for the
implications of non-1nd1genous 'species such as the bivalve Musculzsta senhousza will be vital to any
-changes that take place in these communities. Frnally, since’ 1mpact assessments requrre thorough
knowledge of the natural processes that mﬂuence comnmumity structure, further mvestrgattons into -
the relationship between hydrodynamics and resident fish and 1nvertebrate assemblages will be
central to the proper management of a healthy ecosystemin San Diego Bay. Such studres will
provide a more detailed understanding of this unique and valuable ecosystem, upon wh1ch to base -
future management decrsrons

‘e:same Fmally, the absence-of'any_ vrden e of ﬁn _
--erosion in ﬁshes also suggests that cond1t1ons“-have generally 1mproved since 1984 -1988: when the
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N Perspectlve 2003 for complete hst of agenc1es) Some of the goals. of thls'pan" 1 ',were toch k
~ state of San Diego Bay, 1dent1fy long term trends w1th1n the Bay (e.g., trends in sedlment contamrnant -
- levels), and to address public concern about the exposure 0. contammants from eating. fish. captured in -
. the Bay The mrssron of the panel was passed on to the RWQCB hen the‘ -Bay Panel 'd1sbanded_ in .
' v.'ﬁ.1997 R , R

'Gerl'eral Introductlon e

.iSan D1ego Bay is.one of few natural deepwater harbors on the Pac1ﬁc Coast 'The,.Bay 1s. located in the |
o Southern Callforma Bight (SCB) Just north of the Mex1can/Un1ted States border and is- sheltered by

the overlappmg pemnsulas of Pomt Loma and Coronado San Diego Bay is an 1mportant commerc1a1

gport that accommodates substantlal rmhtary holdmgs as well as. 2 commercrali_and re_creatlonal ﬁshmg

. Tlus report was created in. accordance wrth a memorandum of understandrng between the RWQCB |
" and the City of San Diego de51gned to address the interests: .of the, Bay Panel:using data- collected for

San Diego Bay as part of the Southern Cahforma Brght 1998 Regronal Momtormg Project (Bight’98).

. Bight’98 was part of an effort to. provide an mtegrated assessment of the SCB through regronal -scale
. EMAP style stratified random sampling (see Bight’98 Steerrng Comrmttee 2003). In addition to

addressmg the Bay Panel’s interests, the results of this study are put into context with the U. S. Navy’s
Integrated National Resources Management Plan for San Drego Bay (USDoN, SWDIV and SDUPD
2000), a recent publication that provides a historical review of data collected in San Diego Bay. The

- Navy’s Management Plan outliried several “contaminants of concern for the San Diego Bay Region,”

which included chlordane, chromium, copper, lead, mercury, tri-butyl-tin, zinc, polycyclic aromatic

- hydrocarbons (PAHs), and polychlorinated byphenols (PCBs). The report also describes several sources

for these and other contaminants, and includes a thorough biological assessment of the flora and fauna
of the Bay (e 8- macroalage eelgrass plankton mvertebrates ﬁshes brrds marme mammals)
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_5Each of the major samphng components of the: Blght 98- survey was-used: to: charactenze the’ state ‘of
‘San Diego Bay. These components include sedimient: partrcle size and chermstry characterlstlcs (Chapter
2), macrobenthic invertebrate communities (Chapter 3), trawl caught fish and megabenthrc invertebrate

‘communities (Chapter 4), and contaminant levels in fish tlssues (Chapter 5). A summary of parameters

-and stations .sampled is listed in Appendrx Al Sedlment toxicity. samples. were. also.collected by. the

City of San Diego durmg the course of this survey, but the Southern California Coastal Water Research =
' Project (SCCWRP) analyzed these samples All of the sedlment toxrcrty results for Blght 98, mcludrng :

an evaluation of samples from San Drego Bay,' are reported in- the Blght 98 Sedlment Toxrcrty Report
‘E-(Bay et al 2000) y - P = : L W S

"The study herem is umque in that it 1ncludes the ﬁrst random survey of ﬁsh and lnvertebrate populattons )

in the Bay, : as well asan assessment of: contammants in' the tlssues v_of ﬁshes 1n order =to=address hurnan :

'_':"""‘also provrdes the first comprehenslve compariSon of Bay:to-othe;
- .-'harbors in the SCB due to the mcorporatron of data'for these areas that were collected tfth '

download/PDFs/blght98sedtoxrpt pdf

.Brght 98 Steermg Commrttee (2003) Southern CahformaiBlght 1998 Regronal- [onitoring Prc
R Executrve Summary Southern Cahforma Coastal Water Research Pro;ec tminster

: ‘Port of SanDrego (2003) http //www portofsandrego org/sandrego envrronment/ natur 15

San Dlego Bay Perspect1ve (2003) h //sdbavsdsc edu b AT R

V:U S Department of the Navy, Southwest D1V1s1on (USDoN SWDIV) and San Dtego Umﬁed Port

‘District (SDUPD) (2000). San Diego Bay' Integrated Natural Resources Management Plan
September 2000 San Drego Ca Prepared by Trerra Data Systems Escond1do CA :

/TESOUrCes.asp
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i ‘sampled durmg Blght 98 T

MATERIALS & METHODS

Fle]d Samphng

: Sedlment samples were collected at 46 randomly selected statlons w1th1n San Dlego Bay durmg July .

-and August of 1998 (Figure 2.1). The stations ranged in depth from 3. 0to 156m and encompassed an
area extending from the Ballast Point Naval Facmty- t.the:bay entrance to the Coronado ‘Cays Marina
located in the back region of the Bay Samples for se ment chennstry ‘and pamcle size analyses were
obtained using a modified 0.1 m? chain-rigged van ‘Veén grab. Thesé samples were taken from the top 2
cm of the sediment surface and processed according to procedures descnbed in the Blght 98 field
_rnanual(FSLCl998) » N e
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Benthic sedlment statlons sam Ied in San Diego Ba durln 1998
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- Comparzson of San Dleoo Bay

e

Sedlrnent Qual _ty

; Analyses of sedrment grarn size and the presence of chemrcal const1tuents were performed by the- Clty
s ?_of San Diego Wastewater Chermstry Laboratory, the .C1ty“of Los Angeles Hypenon Wastewater Laboratory, A

- --_}’;Append1x B.1). Detaﬂs of the. analytrcal teChmques employe d e
- Sarnples for gram 51ze analysrs were ﬁrst 51eved through al.

R (0 several prevrously estabhshed sedlment quahty guldehnes These guldehnes 1nclude the Effects Range—
. “Low (ERL) and Effects Range- Medlum (ERM) of Long et al. (1 995) and the Threshold Effects Level -
f (TEL) and Probably Effects Level (PEL) of Ma Donald (1994) Ea : o

( th\ Embayments . : ~ o L
‘Sediment samples were collected from 114 statlons drstrrbuted among nme bays and harbors dunng '

.Bight’98. From north to south these embayrnents were Ventura Harbor Channe] Islands Harbor Marina

‘Del Rey, Los Angeles/Long Beach Harbor Anaheim Bay, Newport Bay, Dana Point Harbor, Mission
‘Bay, and San Diego Bay. Drfferences in the sedrment cond1t1ons among these embayments was evaluated
by comparmg partrcle size composmon (i.e., percent ﬁnes) and concentratrons of TOC, TN 'various
metals, total PCBs (tPCBs) total PAHs' (tPAHs) and’ pestrcldes (i.e., total DDT, chlordane) Means

' standard devratlons and conﬁdence 1ntervals were determmed for each sedrrnent chemrstry parameter
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RN L e

 that was detected In order: to address the 1nherent dlfferences in analytrcal techmques and mstrumentatron o

- ./.among the 11 part1c1pat1ng agenc1es the hlghest MDL for ji_e_ach chemrcal constrtuent was used in aH
K -'1nter-bay compansons o A : e : : ‘

B :‘-zwhere channel dredgmg has occurred

Metal contamrnatron was w1despread in San Drego Bay sedlments Wlth every statlon contamlng
. measurable quantities of at least 15 drfferent metals, Antlmony and thalhum were, detected at less than
K :half the, statlons and tin was, not detected at all (Appendrx B 3) '

o The hrghest concentratrons of metals were found where ﬁne sedlments were dormnant These 1ncluded
| Sites near Naval Statron San Drego (ie, statrons 2264 2257 2258) and w1th1n or near small boat
marinas. and cornmercml piers (i.e., stations 2222, 2226 2263 2251) The concentrations of several
metals (i.e., aluminum, arsenic, barlum chrormum copper iron, manganese mckel zrnc) were strongly

correlated with the percentage of ﬁne sedlments (=07, p<0 01). Alurnlnum and iron are naturally'

occurring elements in silt and clay bearmg minerals and are considered to be normalrzers ‘Normalizers
can be used to account for natural mineralogical variations and provide baseline relationships with
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_"’Tab|921 T R , e =

: _ZSummary of sedlment contamlnant loads for San’ Dnego Bay durmg 1998 compared to avallable sedlment

. ~'screening criteria developed by the State of Florida. (TEL/PEL: MacDonald 1994) and NOAA (ERL/ERM ’
- :long et al: 1995) N = 46, except for cadmium and silver where n =40 Exceed percent of detected

- -values'that exceeded threshold values (TV). - S 1

M.(ppmt
""As  Sb Cd - Cr .G -

 #Detected 46 19 . 38

. Four sedrment quahty cr1ter1a (TEL < ERL < PEL < ERM) were avallable for 10 of the 18 metals hsted |

~in Appendrx B. 1 (see Table 2. 1).Of these metals all except cadmrum were detected at. concentratrons
that exceeded at least one of the four sediment quality criteria thresholds “Exceedences of ‘the lower-

_': level crrtena (1 e., TEL and ERL) ranged from 22% t0 96% and from 2% to. 100%, respectlvely Moreover .

‘many stations contained concentratrons of metals that exceeded the TEL/ERL for three or more: metals
(Table 2.2). Two metals of concern, copper and mercury, exceeded these crlterla at over 90% of the

sites. Fewer metals exceeded the hrgher level PEL and ERM screenmg thresholds at whrch toxrc effects
are likely (Table 2.1). For example, the PEL was exceeded by copper, lead mercury, and 2 zinc in 2- 35%
of the sediment samples, while the ERM was. exceededfby antimony, mercury, a.nd zinc in' 2- lOO% of
the samples. Although antimony was detected at less than half the stations sampled it Was found in
relatively hrgh concentratlons (1 e., >5. O ppm) that exceeded the ERM lOO% of the trme -
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_‘,Polycyclchromatl Hyd'v 'ca‘ ) ,

- PAHs were detected in the: sedlmen s:at 34 of the 46 statlons samp ed in’ San Dlego Bay Total A__H
'concentrauons ranged from16t0:10, 768 ppb w1th the hlghest concentrations occurrmg pnmanly wnhm

: naval mstallatlons and large shlpyards (F 1gure 2 8 Appendlx B'54) For example the hlghest concentratlons '

" Limit;and (3) Tertla;y Ma
‘that dlﬁferentlate :

reported values between thls and prev10us San Dlego Bay surveys _;Never—the-less data: reported herem'l
, are con51stent w1th patterns of contamlnatlon found 1n prev1ous studies (e:g., SAIC 1998) k

'Pestwldes and Bzoczdes G

‘DDT was the only pest1c1ded.etected in San Dlego Bay sedunents in 1998 It occunred at only seven-of -

~the 46 San Diego Bay stations. Total DDT (t-DDT) concentratxons ranged from 780 1o 7, 300 ppt
(Appendix B.6), and four stations exceeded thelower lével ERL/TEL sediment soreemng criteria (Tébles

2.1 and 2.2). These four sites were in-the: central portion of the Bay located near the NASSCO shlpyard '

(i.e., station 2253), Las Chollas Creek (i.e.; station 2264), Naval Statlon San Dxego (i-e:, station 2255),
and near the Naval Ampthlous Base at Glonetta Bay (i.e., ‘station 2242) The station’ near the mouth of
Las Chollas Creek had the ‘highest t t-DDT concentratlon ‘Chlordane was not detected in any sediment
sample during the 1998 survey, although this pest1c1de Had beeri con31dered a contaminant of concern
(e g, Mearns et al. 1991, F alrey et al 1996) ' :
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ppt at stanon 2253 located 1 near the NASSCO shlpyard TBT is the. acnve agent of antlfoulmg pamts
-that de "rades naturally mto t1n a metal that was not detected in any of the bay sedtrnent samples .

'The results ofthe 1 998 survey for sedrment partlcle size and sedlment chemlstry suggest that the h1 ghest
_'_levels of pollutants in San Diego Bay ‘were ‘widely’ dxstnbuted ‘among commercial shlpyards naval
installations, and small vessel marinas where fine sedlments were:ften most concentrated The potential
for fine partlcles to sorb contaminants, and settle i in areas of reduced water flow, suchas, shlpyards and
‘marinas, may explain this pattern. For example stations'with' the greatest nurnber of. contammants that
‘exceeded recognized sediment screemng criteria (i.e., TEL/PEL, ERL/ERM) tended to have the hlghest
’percentage of fine sediments (i.e., > 60% ﬁnes) (F rgure 2. lO) ' :

The dlstrlbutlon of fine sedlment partrcles appears 10 reﬂect in part, the crrculatlon patterns w1th1n the
"Bay (see Sutton 2002). Fine partrcles were ‘thore prevalent in sh1pyards and marinas where currents
were less strong and the presence of 3 variots structures réduce tidal flow or create eddies’ that allow
suspended particles to settle (Knox 2001; USDoN, SWDIV and SDUPD 2000, USGS 1994; Valkirs et
al. 1991) In cont:rast coarse sedlments Were most prevalent in the central portton of the bay where the

22
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k.‘:?For example the MDLs for chlordane a: among agencies: partrclpatlng in’ the Blght 08’ survey 'were 14 _
_"jand 7.6 times hrgher in Los Angeles County and San Drego Laboratorles respectlvely, than those
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'» t’[fTable 2.3

RIS b

Harbor ‘ Harbor Del Rey. ‘erbor

' _', Total PCBs (ppt)

* %Detect 100 8T ' gAY 000 000 T A
" Mean 21 . 43 806 552 - 180 272 . 143  — . 234
95°/oC| — .29 .. 404 270 © 16.8 - . 20.9 . _21.5 - '1_9.4

current ﬂow is hrgh and dredgmg 18. practlced regularly A reV1ew of the cumulatlve hlstory of dredge

' and fill activity in the: Bay showed that those stations with’ less than 36 percent fines were Tocated within
N areas of the bay where dredgmg has exposed sandler sedlment layers (U SDoN SWDIV and SDUPDV
: 72000) ; : ; 3
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No. of contéminantsistation

o collected in l9

' :'the present stud

‘four percent of the statlons had measurable
:5sed1ment screemng cr1tena and these were » -am ) : : 1 smal
Overall, 1t appears. that PAH concentratwns m Sa_n D1ego Bay have fallen over tlme becaus'

water column (Katz 1998 USDoN SWDIV and SDUPD 2000) At the’ a';/al fac111ty, half of the pler‘. .

pilings treated with creosote and copper has been removed, and the d1scharge of bilge. water‘ 1nto gr_av1ty
' .separators located in the bay has ceased (Kat '
-dechned - v

ﬂPCB congeners ‘were- mOstly undetected 1nSan Diego Ba§ 'duri'ng the 19“98 B‘ight survey"even though _

- Fairey et al. (1996) found PCBs to'be W1despread The low detection rates presented herein mayreflect,

' in part, the differences in instrumentations and the use of confirmationtechniquesas dlscussed previously
(see Results section). In spite of these differences however, PCB- contaminated sediments were d1str1buted
among areas previously identified as having elevated PCB contamination, such as large shlpyards
naval facilities, and the downtown waterfronts (e.g., Fairey et al. 1996, SAIC 1998, CRWQCB-SDR

'(2"4

-

Z 1998) As a result PAH mputs to the env onme ;Hf"have' _
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o _':‘Cahforma Reglonal Water Quallty Control Board San D1ego Reg1on (CRWQCB SDR) (200 e
Final; Regional. Board Report Shlpyard Sed1ment Cleanup Levels NASSCO. & Southwest 2
Slnpyards San D1ego Bay http //www swrcb ca. gov/rwqcb9/Pr0grams/Shlpyards P

Da11ey, M. D Relsh D. I and Anderson . W (eds ) (1993) Ecology of the Southern California
Blght A Synthe31s and Interpretatmn Umver51ty of Cahforma Press Berkeley, CA 926 pp. ,‘, _
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- Cahforma B1ght (SCB) These data wﬂl provrde a basehne agamst Whrch to measure future trends momtor_
i opulanons of 1nd1 genous and nomndr enous s s, and assess the overall ecologlcal condltlon of the Bay '

MATERIALS & ME HODS

Collectlon and Processr g ¢ of 'Samples e

~ Benthrc samples were collected at 46 stat10ns m San Dlego Bay dunng July and August of 1998 (F 1gure 3 l)
- These stations were randomly located throughout the. Bay and ranged in depth from 3.0t0 15.6m. One
.sample was collected ateach site usinga 0.1 m* modlﬁed van Veen: grab ‘Criteria established by the United
* States Envxronmental ProtecnonAgency to ensure the consistency of grab samples were followed withregard
1o sample disturbance and depth of penetration (sce USEPA 1987) All samples were sieved through al.0mm
mesh screen and processed aboard sh1p Orgamsms retamed on the screen were relaxed for approxrmately 30




" Infauna Sample *
Station Locations :




o "._:'1998 SanDregoBayReport ‘ T D Macrobenthrc Communmes |

' In addltron to San Drego Bay, the macrobenthos from eight other southern California’bays was sampled',

s ‘~-;.(FSLC_1998)

a The followmg commumty structure parameters were calculated for: each stanon specres nchness (number of )
o spec1es per grab) abundance (number of mdlvrduals per grab) _Shannon drver51ty mdex H

9

per grab) P1elou s

during Bight’98. From north to south these. embayrnents are. Ventura Harbor, Channel Islands Harber,

‘Marina Del Rey, Los Angeles/Long Beach Harbor Anaherm Bay" ‘Newport Bay, Dana Pomt Harbor and

MlSSlOIl Bay Includmg San. Dlego Bay statrons atotal: of 114 sne‘vs_ were surveyed by 11 ;par_t1c1patmg

agencies. Methodologies and protocols for the collectron and processrng ‘ofthese samples were the sameas -

---for those outhned prev1ously Data: analy51s however was hmrted by the drfferences in sarnphng effort

among the embayments For example Ventura Harbor was represented by a srngle statron with: only 11 o
species, and therefore was not included in comparisons of the dominant taxa in southern Cahforma bays
‘Ordination and class1ﬁcat10n analyses were perforrned ona dataset mcludlng all 114 statrons followrnU
methods descrlbed above o o -

.31




SEE R O

o The dormnant macrofauna in San Diego Bay are hsted inTa

. (a species complex) was the most abundant orgarnsm ThlS - : ‘
. ?"‘_-'-\Varylng from 20t05, 210 per m?2. Another polychaete the spionid Prio
.fffo_und atall stat1ons "The sécond most ‘abundant animal was the ne Ainc

- Wthh occurred in densities exceedmg 11,000 per m2 This ecologlcally‘nnpor’tant mussel‘was also fotndat
__"more than 95% of the stations, Two'other nonmdlgenous species were also widespread'and: abundant; the R
- 'spionid polychaete Pseudopolydora pauczbranchzata and the blvalve T heora lubrica. Fmally, a crustacean

~ -the tanaid Synaptotanazs notabilis (=Zeéuxo normani in Fa1rey et al. 1996); was hlghly abundant at a small
group of stations, most of Wthh were located w1thm the Shelter Island Yacht Basm S S

‘, There was cons1derable Vanatlon mthe overall structure of the macrobent}uc assemblages dlStI'lbuth throughout
the Bay (see Appendix C.1). Species richness varied among stations, ranging from 25 to 96 species per 0.1 m?
grab (mean = 47/grab). In general, there were higher numbers of species at stations located near the mouth of

S 32




:Glycera mencana e
9. ~Euchorie. /}mn/cola
" 10 Exogone /oure/

t= _:umdentlﬂed : Juvenlles ahd/or“da"rna-ged : pemmens

N ', .the Bay, and fewer taxa at sites towards the backwaters Macrofaunal abundance was also h1 ghly yanable '

L ranging ﬁom 102 103,149 ammals per grab and-with 2 an average den51ty of: 830 ammals per: sample.‘-" pecies

" dominance was expressed as the minimum nursiber ofs species:composing 75 % ofa. commumty by. abundance

‘with lower values indicating higher dominance (Swartz 1978). These values varied from 31016 spec1es per ..

-, ‘Station, w1th the lowest dominance typ1ca11y occurring at sites nearer the mouth of the Bay., Sumlarly, species
e 'd1vers1ty was h1ghest near the Bay ] mouth w1th H’ values rangmg between 1. 7 and 3.4 (mean 2.5) at the )
"'vanous staﬂons ' ; B

e
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‘ "'_I:.Lumbrrner/s spr
- .- :Exogone. lourei- .

b ‘;elsewhere m the Bay (Table 3. 5) Medzom ] :
o ”two other polychaetes Lumbrmerzs sp C and Prlonospzo heterobranchza (Table 3 4)

v ;Cluster group C mcluded samples ﬁom hine south bay statrons that had the lowest exposure to trdal ﬂus_hmg
L Larg1er (1995), referred to. th1$ part of San Diego Bay the “Estuarme Reglon where the waters: arv subject
. 'to occasional- freshwater 1nputs and are’ characterrzed by’ resrdence times: that can’ exceed one‘month. .

. Medzomastus sp and Muscul zsta Senhousza were by far the two most abundant taxa in thls group (Table 3. 4)

S Cluster group D cornpnsed Sail‘lplCS from 15 statrons that were generally located in ahydrodynamlc regron of :
- the Bay described as seasonally hypersahne (Largrer 1995) In addltron a number of stations withinthis- -group
“had sediments containing rélatively high lévels of contaminants (see Chapter 2).Therefore;the benthlc community

i characterrstrc of these sites may reflect the combmed influences of lower exposure to tldal flushing and ahistory

of human impact. The three numerically dominant species were the polychaetes Euchone Z zmmcola and
Medzomastus sp, and the b1valve Musculista senhousza (Table 3 4). ' ' '
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Cluster
GrouP .
=3y L atad

B ,-Cluster group F represented the assemblage present at four rmd-channel stanons in the north-central regron of

:the Bay This area receives relat1vely frequent t1dal ﬂushmg as 1llustrated by. the model in. Flgure 3.3. The N
o amphspod Amphzdeutopus oculatus was the numencally dormnant spemes m.'thls.as : ;mblage followed by' f

' c-the polychaete Euchone. lzmmcola and the bwalve Lyonsza calzfoz nica (Table 3.4). 0 R

© Cluster group G represented the macrobenthrc assemblage most directly mﬂuenced by udal ﬂushmg ThlS assemblage

‘was characterized by the highest species richness, the hlghest d1vers1ty, and the lowest dommance of anyinthe
- Bay (Table3.5). The nonindigenous bivalve Theora lubricawasthe most abundant species ir inthis) group, followed :
: by the polychaete Leztoscoloplos pugettenszs and the arnphlpod Amphzdeutopus oculatus (Table 3. 4)
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*'N=Newpoit Bay: MDR=Nari
x ”|_sland Harbor; DP= Dana Pomt

: Most of the ammals common Sa Diego ' :
g Blght 98 (Table 3.6).In addltlon many of the most abundant taxa m San Dlego were also found m lngh
__numbersin the other bays. For. example ‘the nomndl genous polychaete Pseudopolydora pauczbranchzata
" was the most abundant species in
-Harbor, and Manna Del Rey) and among the numer1cally dominant animals'in the: other bays as well. -
' Furthermore species that were w1despread in'San Dlego Bay had similar- broad distributions in the other

ree: embayments (Dana Point Harbor, Los. Angeles/Long Beach

embayments. Such species included Leitoscoloplos pugettensis, Medzomastus sp,. and Theora lubrica,

~allof wh1ch occurred at around 80% of statlons sampled throughout the SCB

Ordmatlon and class1ﬁcat10n analyses separated the SCB bay macrofauna 1nto S1X _maJ or types of
assemblages (see Flgure 3. 4 cluster grou s A-F). Nc 1 ' ny
smgle embayrnent and mo st bays had more th

msem 1€ _ype present (see F1gure 3] 5) Cluster

: groups A-D included some stations from every bay sampled 'dui‘ing the survey. These groups.all had
'relatlvely hlgh abundances of the polychaete Pseudopolydora pauczbranchzata ‘All of the' San D1ego
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Channel Isiands:Harbor. (n—1)-.' e
' _LA/LB Harbor (n=28) .

70 . 50 44 28270 G0

[T AR U B
™1 — T

—

Distance of Dissimilarity *

_Flgure 34 . S :

. ‘Cluster results of macrofaunal abundance data for Blght98 embayment statlons sampled durlng July and August
1998, Included are the major cluster groups chosen fo. represent benthic. assemblages the bays in which each
.'assemblage occurred and the top three taxa by mean abundance per O 1 m2 for each assemblage (n—# of statlons)
‘Nonindigenous species are shown'in blue. -
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Flgure 3 5

Benthlc statlon locatlons for the nine embayments sampled dunng the Blght 98 survey Statlons are colo
coded to represent affmatlon Wlth macrofaunal clusters . :
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** -were found inmore than one bay Thls zonatron was such that the assemblages present inone regron ofa bay were

- "lhe vanous embayments sarnpled throughout southern Cahforma dur ng 1998 gene ally had srrrnlar bentlnc :
- cornmumtres Results from multlvanate analyses revealed that the benthos ofthe md1v1dual bays typrcally mcluded L

multlple types of macrobenthrc assernblages Asin. San D1ego Bay, these assemblages va ed along envrronmental

gradlents Although the same assemblage rarely occurred throughout asingle embayment all assemblage types

3 often more sumlar to assemblages occumng m othe ' bays than to those in adJ cent reglons of the same bay

' San Dlego Bay was also sumlar to other bays interms of dominant taxa Earher studles have shown sumlar résults,
~witha small group of taxa dominating most bay assemblages throughout the SCB (Dexter 1983, Thompson etal.
1993) For example, Dexter(1983) found that three of the 13'most abundant species collected in Mission Bay
were also reported from six other bays n southern Cahforma and northern BaJa Calrforma. Six others spemes were
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- pollution of the marine envuonment Oceanogr Mar B101 Ann. Rev 16: 229 311 :
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‘Demersal ﬁshes and megabenthlc mvertebrates were collected at16. randomly selected statlons m San Drego
‘Bay dunng the summer of 1 998 (Fi 1gure 4. 1) 'Ihe methodology for locatmg stanons and trawlmg are descnbed
. - inthe Field Manual for the Blght 98 project (FSLC1 998) ‘A7.6 m Marinovich otter. trawl withal.3cm cod~ .
* end mesh was towed at each station along’a predetermmed headmg for. ﬁv vmmutes at approx1mately 2.5
- 'knots. Trawl catches were brought on board for. sorting and inspection. Fishes and mvettebrates were identified
to'the lowest taxon possible and enumerated aboard ship: Sponges wererecorded as present because: their
. ‘tendencyto ﬁagment prevented accurate enumeration. Animals that could not beidentified i in the field wereset .
.. aside and returned to the laboratory for further rdentrficatron FlSh were mspected for the presence of extemal o
' paras1tes and physrcal anomahes (e g tumors ﬁn erosron dlscoloratlon) and measured (or s1ze S
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Figure 4.1

" Otter trawl station locations sampled in Sah Diégo Bay during
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- The trawls from San Diego Bay durmg the summer of 1 998 were falrly small mn terms of the abundance and s
Lo d1vers1ty of fish. Three hundred. foﬂy-nme md1v1dua1s representmg 16 species of fish Were collected from16 -
- stations (Table 4.1 Append1x D:2-and Appendix D.3). Generally, the small size of each haul was reﬂected in,
.. .the lowabundance; species richness, dlversrcy and blornass values (Table 4.2). For example the average trawl
~included only 22 individual ﬁsh with amean dlver51ty (H Yof1.4. Despite the small size ofthe hauls, fish ..

| (stamon 2254)

o l998$anD1egoBay Report RS DemersalFlshes andMegabenthlcInvertebrates L

) populatlons in San Dlego Bay appeared t0 be healthy, with no physmal abnormalities (i.e., fin rot) detected on
-any fish and only one mstance of parasmc 1nfestat10n on a barred sand bass collected from Glonetta Bay
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“Dermersal Fishés and Megabenthic:Invertébratés «

: '._gvA total of 1, 172 megabenﬂnc 1nvertebrates representmg 43 taxa, were collected in San Dlego Bay.dunng
"‘. '1998 (Table 4.4, Appendix D.4). The non—mdlgenous bivalve Musculzsta senhousia was present in over: 0%
‘of the samples : and was the most: w1dely distributed trawl caught invertebrate. Other frequently occumng
‘species that-were present in: atleast33%of ‘rhe samples mcluded tWO: umdentlﬁed sponges; Ponﬁera spSD4- -

- and Porifera sp SDS5, the ascidian Microcosmus squamiger, the bivalve Argopecten ventricosus, andthe
gastropod Crepzdula onyx. Musculzsta senhousza and Mzcrocosmus squanger both mtroduced specws N

_together accounted for over 5
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- ‘Barred sand bass (n = 51) "

124
104

Numbet of Individuals

Flgure43 - SRR .
Length frequency plots forthe top four most abundantflsh captured in San Dlego Bay dunng 1998
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- _b1omass (e 5., 97% at statlon 225 8).,wa ndicative of their. domrnance as well as the1r contr1but1on as a"’ o
' '.f.substrate . SRR RERERNS

Ly The structure of the -trawl-caught-_mvertebrate assemblages was hlghly vanable (Table 4 5) For example the
o number of species per trawl ranged from 2:at station 2571, near the entrance to the Bay to13 at station 2333

- near the middle of the Bay. Abundance per trawl averaged from 3 near the mouth of the Bay (stanon 25 730

*"387.individuals near the middle of the Bay (statlon 2258). The lnghest invertebrate abundances occurred at

" sites near the Naval Station San D1ego (ie. statlons 2241,2256, 2258) located towards the middle. ofthe

. ;'Bay These sites included: large numbers of the asc1d1an Microcosmus squaniiger: and the blvalve Musculzsta ,
o senhousza Average biomass also ranged w1dely, rangmg frorn 0.1t062.7kg dependmg uponthe amount of -

sporige material collected For example ‘when, present, sponges frequently accounted for 65- 97% Sfthetotal

_ _mvertebrate blomass The three statlons wn:h the hxghest sponge blomass occurred in the cemral and southern
-sections of the Bay (ie., statlons 2243, 2249 2258)" Stations with the lowest s species richnéss, abundance
-and biomass values tended to occur towards the northem,portron of the Bay (i.e., 2230, 2571,2573): -
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Dlstnbu on of the abundant
cluster groups for San Dle

' '.’squanger Ostrea sp, Crepzdula ;onyxi, Cruczbulum spmosum SG2 also dlffered from those stat1ons along ‘
" the east 51de of the bay (SG "l)y the pres of Bulla g' ) lc]zna a gastropod that was one of the donnnant :
‘taxa. The. other tWo assernblages T presented'snes that were located in relatlve]y deeper waters near the

, :lventrance to.the mouth of the. Bay (SG:) Or: shallow ,rnuddy habltats located towards the back of the Bay
. (SG4) With the excepuon of statlon 2254 located 1n G ietta B}ay, species nchness and overall abundances

~were low at the locations comprising these two station | groups. 'SG3 was represented by species typically
found in the shallow, off-shore coastal areas of San Diego, such as the decapods Penaeus californiensis,
Pugettia producta, Crangon nigromaculata, Panulirus interruptus, and the isopod Synidotea hqrfo_q’i. ‘In
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1998 SanDlegoBayRegon

' '(versus true estuary o bay habltat'
open coast ‘

: snes averaged the second highest abundarice offish (79 mdmduals/haﬁl and 5
of the five cluster groups (Table 4. 7). This assemblage was by s
“croaker and deepbody anchovy), but included higher niinibers of fisk that fa
preferred habitat (e g., spotfin croaker shmer and b ack perch A ape
"may reﬂect the presence of vanous structures m ] cuﬁty of the traw] locations.
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‘Distribution of station groups from ciassuf ation analys s of fi shes collected from all bays and harbors sampled
.. as part of Blght 98.. :
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Dlstrlbutcen e
bays and:harbors sampled as part of: Blght‘98 —

Numb‘ p_f;hauls I
Mean:No. of. spemes per haul
(Rangg) |
Mean No. oflnd duals per haul
(Range) - ‘
“Mean depth per haul (m)

- .. 'Deepbody anchovy i
" ‘Spotfin croaker -
' Shinerperch’ s

... \White seaperch .

S Blac’k;perychf s

‘ 'Megabenthzc Invertebrate Assemblages _ B
‘Ordinationand classnicanon ofthe Blght’98 ernbayment

e "sdlscnmmated betweenthreemagorsta' n
. (8G1- SG3) (Flgures4 7 -4.8, Table 4.8). The: grou

© -and bay communities characterized by such widespread and abundant taxa as the crab, Pyromaia tuberculata

~ the shrimp Penaeus calzfornzcus the gastropod Bulla gouldiana, and the bivalve Myrilus galloprovznczalzs _
- “SG3 consisted of relatlvely deep water sites that were located primarily in Los Angeles/Long Beach Harbor.

~ This assemblage of megabenthic invertebrates was characterized by low numbers of a few. coastal species

- -such as the gastropod Philine auriformis, several decapods P. tuberculata Crangon nzgromaculata and

P calzformenszs and the seastarAstropecten armatus

&

he abundant and frequently occur ng;ftsh spe_c s among the main station cIuster ‘groups for.all '

. v veﬂect differences between assemblages'typlcal of
- ‘bays versus coastal communities. 'SGl represents a distinct southern bay commumty that was limitedto the -

. San Diego reglon (San Dxego Bay, MlSSlOIl Bay, and Oceans1de Harbor) This assemblage was dlstmgmshed e

by Musculista senousia, Mzcrocosmus squanger anda pauc1ty of decapod crustaceans. ‘Other w1despread :
o members of this station group mcluded various sponges (€.g., Porzfera spSD4 and SDS) whose abundances -

© ‘were 51gn1ﬁcantly under estimated, and several ascidians (e.g., Styela spp)). SG2 represented amix of coastal

EE )




"Flgure 47 R : : SRR .
'Classmcat:on analyses of megabenthlc mvertebrates collected from aII bays and harbors sampled as part of .
”‘T;Blght 9. T ‘ :
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- ‘-mvertebrates The absence of ﬁn‘erosron in the ﬁsh commumty suggests that condrtnons have generally nnproved o
roaker andbarredsea
. bass (see McCainet al. 1 992): Overall relatrvely few species of ﬁsh and mvertebrates were encountered mthe‘ .
- various trawls conducted during 1998. The round stingray, spotted sand bass and barred sand bass were the =
f§ 'dommant specres of ﬁsh captured in terms of abundance and frequency of occurrence, although California o

~ since 1984- 1988 when theré" was'’a relatrvely hlgh prevalence of fin erosion in'blac

halibut and diamond turbot were also commion in‘the Bay. Many ofthe spotted sand bass and round stnngrays

-and almost all of the barred sand bassand California halibut appeared to be Juvemles The presence of srgmﬁcant _
numbers of immature ﬁshes in San Diego Bay is expected since many species are known touse the Bay as

.' 'nursery grounds (Cross and Allen 1993 Allen et al 2002)

_Thedominant trawl-caught mvertebrate in San Drego Bay was Muscul ista senhousia, a non-rndlgenous bivalve.

that was also prevalent in benthic grab samples (see Chapter 3). Other frequently occurring: 1nvertebrates
mcluded another non-mdrgenous specres the asc1d1aancrocosmus squanger and two species of prewously

psemoy
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R Allen L G, AM F1ndlay, andC M Phalen (2002) Structure and standing stock ofthe ﬁsh assemblages of L
) .San D1ego Bay, Cahfonua frorn 1994to 1999. Bulletm ofthe Sou X m_CaleormaAcademy of Sc1ences =
o "101(7) 49-85City of SanDlego (COSD) (7001a) RecelvmgWaters MOmtonngReport for2000 City of '
i~ . SanDiego Ocean Monitoring Program, Metropohtan WastewaterDeparnnent Envuonrnental Momtonng ;
i S ;'andTechmcal Servmestsmn SanDlego CA e - - PTG

‘ " o | Clty of San Dlego (COSD) (2001b) Annual Recewmg Waters Momtonng Report for the South Bay Ocean_ -
T ~ Outfall 2000. City of San Diego Ocean Monitoring Program, Metropolitan Wastewater Department
Envuonmental Momtonng and Techmcal Semces D1v1$1on San Dlego CA ' :

Cross JN.,andL. GAllen (1993). Chapter9 F1shes ln Dalley,MD D. J Re1sh andJ W Anderson eds.
~ . “Ecology of the Southern California Blght A Synthesm and Interpretatlon Umver51ty of Cahforma Press,
Berkeley, CA p. 459- 540 oo
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Flve spec1es of ﬁsh were collected at 24 statior
. the accumulation of contammants in' thelr tissues’ (F igure 5.
: hahbut (Paralzcht}gzs cal zformcus) were collected at seven stations and analyzed for the presence of pestmdes
‘and polychlorinated biphenyl congeriers (PCBs) Contammant levels inthese fish were compared to those for
~ other bays and harbors in Southern California and to predator protecnon limits for mammals and brrds Muscle
. ‘tissug samples were ‘collected from sport ﬁsh atthes remaining; 17'stations in’ San DngO Bay and and analyzed :
for the presence of metals, pesticides and PCBs. The results of these analyses were compared to human health
~ limits. The fish sampled for muscle tissues included Callforma hallbut calico bass (Paralabrax clathratus)
spotted sand bass (Paralabrax maculatofasczatus) barred sand bass (Paralabrax nebul zfer), and yellowﬁn

'SanDiegoBay ¢ the summer 0f 1998 and

Tal)le 5. 1) “‘Whole: ﬁsh samples of Cahforma S
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 Figure 51

San Diego Bay fish tissue stations sampled during 1998.
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o Cahforma hahbut for the whole ﬁsh samples were collected from otter trawls conducted as part of Bight 98 _
~ (see Chapter 4). Only fish in the 5-20 cm size-class range (standard length) were retarned for analys1s After

- - collection, all fish were wrapped in alummum forl ,placed into zrplock bags and then transported to thelab and

~ stored frozen until processed. Prior 10 processmg, the fish were - sorted into composrte samples of six fish each.
. The fish were then partially defrosted rinsed in deromzed water toremove visible: pamcles and shaken dry.
The standard length (cm) and we1ght (g) of each fishused n the compos1te samples were recorded (Appendix -

- E. l) Additionally, individual fish weights were - summed to give atotal weight for each composite sample The

‘whole fish composites were homogenized in chilled blenders, which consisted of 1-liter glass containers wrth
silicone rubber gaskets and alurmnum foil- l1ned lids. Avolurne of delomzed water equal to the cornp051te
‘wei ight was combrned with the fish tissue to facilitate blendmg The entire sample was then blended for less than
2 rmnutes to obtam a smooth homogenate The homo genate was ‘then placed in glass Jars sealed labeled and

- _._stored at 20°C prior to chemrcal analy51s for pest1c1des (e - ‘DDT, chlordane) and PC !
' ‘Appendlx E. 2) All samples were dehvered to the Clty of San Drego Wastewater Chermstry Laboratory w1thm
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,Metals - ' '
: Trace metal contammatlon vaned m the ’ussues of ﬁshes capturedvm San

Only chrommm and arsemc occurred atle

‘limits. These standards represent thresholds thai mdu:ate mdesuable concentreuons in ﬁsh”ussues and are used.
to prevent the sale of contammated seafood (Mearns et al 199 1) Arsemc, for example, exceeded the medlan ‘

L 72
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'._'-:;Concentratlon of metals ( _pm) and pe
;ispecres Values exceeding US_FDA act

YC i
: AI}I Specues :

: j(Fl gure s, . 'Ihe smgle elevated chrom]um value was tecorded fot a muscle sample from spotted sand bass
- collected at statlon 243 8 inside the Chula Vista Manna : ' .

'-Pestzczdes R L : Sl : o : - L
DDT was found in the muscle tlssues of all spec1es of ﬁsh collected in the Bay at an overall detectlon rate of ,
- 88% (Table 5.2). Concentratlons ranged from 3 j‘pb ina Callforma halibut sample 1015 ppb ina cahco

. ‘bass sample. The fourhlghest DDT values’ occurred in fishes collected at stations 2434 and 2439 located near

Convair Lagoon, at station 2259 near the NASSCO shipyards, and at station 2223 in the Shelter lsland Yacht
Basm (see F1gure 5. l) Two other pestlcldes chlordane and dleldrm were also detected in muscle tlssues
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o Statlon San Dlego (see Flgure 5 1); The lowest'

- '_-2262 Wthh comc1ded w1th one of the lowest 1e:

o T ‘was composed primarily of congeners153,138 and 101, all.0 whlchoccurredlnIOO%ofthe D

L: ' - whole fish samples (Table 5 4) PCB 1 18 the only detected congener w1th recogmzed d10x1n-hke tox101ty (see R
© - Van den Berg etal. 1998), was =mong several other congeners detected in 86% of the fish. Eachofthesix

" S ha.hbut samples with PCB 118 present had: PCB TEQS that were greater than the Environment Canada predator

L R protectlon threshold value for mammals Because PCB 1183 is consi idered 10 times less toxic to bll‘dS than to

?mammals (Van den Berg et al 1998) none. of these samples exceeded the threshold for b1rds




PCBs were detected in 100% of the whole hahbut samp es om San Dlego Bay, Marma Del Reyand Newport - |
" Harbor, in40% of the samples from Los Angeles/Long Beach Harbor and were: absent frorn Ventura Harbor ™ -
- (Table 5.5). Fish from San. Dlego Bay averaged smuch’ hlgher concentratlons of; PCBs iritheir USsuesthan those

-from the other bays, which was probably due to :hlstoncally acute ‘PCB. sedlment contarnmanoni(USDoN

SWDIV and. SDUPD 2000) Noneofthe: whole fish: samples collected in any SCB embayment had PCB.
*‘concentrations that exceeded the predator risk t_hreshold forimarine birds. .In conttast, severalvaluesdid.
“exceed the threshold for marine mammals, including each of the samples from Newport ancl Ventura Harbors,

86% of the samples from San Dtego Bay, and 20% of the samples from Los Angeles/Long Beach Harbor

SUMMARY & DISCUSSION

-F 1shes collected in San Dlego Bay dunng 1998 contamed many of the contammants of concern’ reported .

previously for sediments in the Bay (e.g., chromium, copper, lead, mercury, zinc, tributyltin, chlordane, PCBs)
(USDoN, SWDIV and SDUPD 2000). PCBs and the metals mercury and zinc were detected in almost all
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: .values were below consurnpuon l1m1ts Arsenic and chrormum were the only exceptxons w1th each exceedmg
-the median mtemat1onal standard in & smgle sample In contrast; concentrations of PCBs and DDT:in whole

g 'ﬁsh samples were: compared to the'more. recent mammalr;: nd bird: predator protecnon thresholds (see
Environment Canada: 1997). All of: these samples had PCB. and. DDT levels that exceeded the hmlts for
mammals whlle only concentraﬁons of DDT exceeded the hrmt for blrds '

,:-'i; Levels of PCB and DDT contammanon inwhole ﬁsh_samples Were: compared among the yarious ¢ bayrnents |
' sampled dunng Blght 98. Detectlon rates and concentratlons of PCBs ‘were much hlgher in hahbut samples
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Appendlx A 1

Summary of parameters collected at each stahon sampl

2293 3242925 11713831
$.2225. -'-;_32 42.804 - 117.13.812.
2227, 32143424 -

229873243444 17
© 2229, 3242537 1

2246 32 38,

1. 3243671 11712307 -
2222 3243127 117 13551

2224 | 32:42.785 117 14.046 .

220613242667 11713809 '

2230; . -33.42:152
223171 .32 41:679 SRS
2232 73241541 117.09.839." - ns
12233, 5_32 41 149_:‘.1117 09. 110;,'

' ?,"-‘32 40. 052'---:_.-

2241 3240216 117.08.189
2242 32 39.898" 117 08.985

-2243  32.39.870 - 117 08: 559:’?;_*':-:._ L ox
2244 © 3239583

2245 . 32'39.050 - 1

© 3238540 ,
3238013 113

’-fz-.c) Unless other\mse mdtcated.:samples were co
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Appendlx A 1 (contmued)

-~Staﬂon Lahtude

Long|tude e

2250
2251
2252

2253

2254

"2255-
2257 -

- 2258

- 2259
. 2260 324
2262 32

“32:37'..1 32

32 42:138

. .32.41.512"
32 41.288

' 3240635 -
32405678

32 40.611

32 40 610 -
3240209:

132140031

'J2263~~.,H,;

2264

2265 1
2433
2434
12435 -
2436 ¢
- 2437
2438 -

. 2439

2440 f

2441

2442
. 25710
,.257_33_ _._

3241423
32.41.033"
3243341 1
32 43.494 11
3242692
3242902

- .32 40.879
3237.338
. 32.43.566
3243109 .

32 41, 469

132 41 352

M709171 -
117.08.286
117.09.794 -

707960 . xg
SM70BA18 g

117.07.014-
11709724'

1707764 x{ -

17 07486 S

17 07.799;-T“{ ‘ .
117 07.590 - -

17 10-987};{_"'._; .

17 06;_1021' T
M711371
1710489 .~ -







o Arsenic{(0.08)
i _{Banum (0. 042)

| AIpha Endosulfanv(340)
" (1900)
Beta’ Endosulfan (1400) .

«(190) .

BHC Alpha |somer (320)

Endrm (470)

op DDD-(260)‘ ” ‘Trans Nonachlor

?-”_Heptachlor;'(410) AR fo p-DDE (390) '.__Toxaphene (ND)"

 Tributyltin (ND)

-,BIOCIdeS"'(ppt) T
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_.__,Appen dlez LA P ]

' v'observatnons

T Depth T’N"-?‘f“‘-mC_.

‘Station m o Y% Y

72221 387

g0
2023
..2225 - 3.6 - 0:095 1028
2226 48 R
2227 -

[
X
&

. FEwIRR

TGS

she!"hash a

ohve green silt’ _
2.0 olive green- snt/clay A
1.6 olive. green silt with shell hash

- .49 ,..ohve green. -and- gray silt-
2.0 olive green silt with shell hash

20 olive. green silt .

2.4 Glive green silt with shel\ hash

2.3 gray silt/clay

1.6 olive green silt

2.1 -olive green silt

4.7 -olive green-and black sxlt/clay

1.8 - olive green and black silt/clay, sulfides

2.0

3.0 0.100 1.026
10.0 0.054 0.496
156 - -0.191 1.974
13.3  0.239 1.087

7.2 0.10 0.99
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22656240

2436 35000

12438 36400

i . 2439 29800
o 12440 14700
2441 35100

00, " id 15!

. 2433..30800,13.5 8.

C 0112434 23400.°8.8. 62,

P . 2435 21000 - nd . ! :
o 1.2 106.103.0

nd 7.0 .854

ond 2

..nd 56.89.8
14.5 4.8 .46.2

5100 .20.4 12.4:101.0
2442 32000 .

nd 8.6..94.8

065 021 53.1 94.7 34300 37.2.296.0 - 0.

067 0.18 42.5 101.0 32200 20.2216.0
1056 016 74.1 1330 28300 “45.2.202.0
'0.30 .0.04 243" 41,8 15800 20.6 127.0 0.
066, N/A -

-21.9.247.0 0,
21.1.233.0

© - -Mean - 25989
SN 4e

4:6-6:6:69:5 0.57-
4B 46 .46 . 46

+-34.4:479.5= 0. 055 -35-

.% Detect 100

41 100 100

100 100 98



. 442 5925 . 289 . " 510.0. - . 588 51200 ‘5750 3980 .. -
Mean 649 17 1539 448 362 815 1097
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192 :.nd
ond . nd
- 374 86,1

-nd
- 2230

-.1000.0 -

R T

 :8_8




e
2438 - nd  nd . nd. nd> nd:  onde - ond
2439 - "nd  nd  .nd. 2300 9000 nd: -
2440 'nd. nd nd- nd.  nd: o ndes L ond
24419 . pd © nd . nd .nd..  nd- .ond. . ond
2442 nd nd - nd nd "nd. ' nd- - nd
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Appendlx?B 5

Touﬂ
PCB

s “Statlon a
RS '-'2222 *ndji'
- ;i,£22244“155}hd3;f.rr‘~“
. _}»m2227;-~'_ﬂd
Lo 2228 ,_.;j.r
“"-f2229‘,it'; o nd

123800 23000
2900 ‘ ‘nd _ 
16500 . 5500f}
. nd 3 ‘hfm”
' L 1700 (
:.v b';v: nd .
713J9990.‘“”',
.nd
- 10300
'+ 24200
nd
7160 .ond -
nd -nd . -
‘nd nd
nd nd . : . _ _ o
49800 7600 . 3300 - 3300' 10000 . .8400 nd . nd- . 5900 -
- nd nd . . nd - nd’ nd” " nd -~ ond . nd nd. -
nd nd . nd:  nd - nd” “nd- nd - -nd  .ndiv
nd nd  nd” - nd°  nd nd  ond . nd, - nd
- 6122 L _1'002 e 204+ - :..,47.2 ...13’20 ..‘509 124 111 - 1026

e na T md T nd

s o
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..+ ‘Nickel -

. %Detect
o ‘Mean |
‘95%ClI

Selenium

" %Detect
','Mean
95%Cl

Silver

%Detect

| ,,u\.,:.lM'eén
’ - 95%Cl

U e5%Cl -

100

VA

46
67
1.18

034

0548 -

0.885

s
150,
0.44

13T 1271 O
0.443




Mean 317 14 222 - 14l
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R4 Tt . 245 e i .

| AT

Cluste “Group. E -

Cluster Group F.

. Cluster Group G

R |

"C_IL_Jster .Gfoqp C ..

60.3

| 44

. 55
B4
85 .
CAD
.58

96

251 o 3

933 . 29
709 e 34
46 34

_,“.»343.,‘ R % DI

388 o 29
1672~ 82

.08
07
0.7
08 .
0.8

0.7
0.7
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SERT
16
14

12

61.6
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o _j-‘,,'Appendlx D 2
:Summary of demersal ﬁsh spec
‘;:__,v;-giected INY- and minimum,maximu

o Takbn/speciésﬁ:?f’; co

_'--'RAJ|FORMES
P Rhmobatldae

L hmobatos productus
‘_D yatidae .

- Gymnundae
L :Gymnura»marmorata

o i~fParaI/chthy callforn/cus '. .

Pleuronectldae SR s

Hypsopsetta guttulata © - -diamond turbot..

“Pleuronichthys ritteri = -~ spotted turbot o

Cynoglossndae AT ;
Symphurus atrlcauda ) Cahforma tongueflsh‘

. "Taxonomic ar__rang_em_ent from Nelson 1994.:
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66 . .

" BIOMASS: .

" Black croaker -
. - California butterfly ra
. Californig-halibut -
- California lizardfish

 ABUNDANCE . . . ___.-,:__.2230._2231.2233.223’9_ 41
Baredsandbass . .3 .4 3 6.7 45 .

" Black croaker - .5 20 2
- . California butterfly ray T
- California halibut . o3 3 4
- California lizardfish .- = .- -~ . 0 U

- "Round stmgray

: . Shovelnose gultarf sh
" ~Slough anchovy :
. Specklefin mldshlpman
. Spotted sand bass -

Spotted turbot. - ¢
White croaker . ¢ ...
. Overall: |

.- Diamond stmgray

“Pacific sgahorse i
- Round stingray

_Slough arichovy .-
_Specklefin ridshipman -
- Spotted sand bass.
" - Spotted turbot -
. White croaker
- Overall: -

California tonguefi sh

~Diamond stingray - - -, R

Diamond turbot N S L1
Pacific seahorse R '

NS

Barred sand bass

California ‘tOnguéﬂSh .'

Diamond turbot

Shovelnose guitarfish




'p'endlx D 4

Microcosmus squam/ger

g
- ‘Argopecten ventricosus. E
~ ‘Leptopecten: /at/auratu N

- Limaria® hemph/I// N
" Musculista senhous:a -
;-Ostrea sp i

Cephalopoda o

IQD opalescens | '
"Taxonomic arrangemeni from SCAMIT fisting2001. :




L _»_:Appendlx D 5

573 2571 2049 2241 2244.2254 22432242 2230 2256

" ‘}Acanthoptllum sp
lACTINIARtA 'SP SD 1

\ruc:bulum spmosum
laulula sandlegenSIS

kivied SIEATE

iz

venaeus cal:formens:s
PORIFERA p‘SD qre

'Pyromala tubsrculata "
: Styela montereyensrs e

- ynalbhéds Ioc_ ngton/ S
. Symdotea han‘ordl ‘

by survey S “20 758 70 46 387 18,

prEt e

Bt

wasd
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G o

. Bepromsdnd

LA

G s

" ‘Lengths and weights of i
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is) Chlordanie .
(trahs) Chiordane .~ -

R
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SR}

'{prpendm:E3 S .
s Analyzed constltuents Wlth MDLs forv sh miscl
.. =rotavailable. - - : 3

‘15¢PCB194g

: . e3 ..  TpcB: ' 85T PCB200 _

- PCB87. . . :60 f~f*£~»&,PCB153M68 3. o T PCB201
. PCB9Y - 67 . ;pCB155 5744_1 ) 3gpcszoa_,
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