Biological Invasions in the Estuary
.-‘Ind}- Coben, San Francisco Esreary fnstiruce

We recently reported on over 200 exotic species that
have become established in the San Francisco estuary and
noted studies showing that the biomass and number of
organisms are domuinated by exotic species in several
habitats (Cohen and Carlton 1995), The rate of invasion
'il].SU ﬂPPEEI.l'S To ]J‘E' increasing:, l:I'L'l-E' at ]E'Ejt i.]'l Pﬂ]’t T
expanding international travel and trade, which have
increased the diversity and scale of mechanisms by which
coastal and [reshwater organisms may be transported
across oceans and continents, Halting the acceleration in
invasions will require managing these transport mecha-
nisms, chiet among which are the discharge of ships’
ballast water, aquaculture activities, and the global trade
in aquarium organisms (more significant for southern
Califorma than for the estuary), ornamental plants, live

seatood, and live bait.

Since 1986, the vear in which the Asian clam Potarmocor
tuela armugrensis was first collected in the estuary, an
astomshing number of addinonal exotic species have
been reported (1able 1). Some of these have made front-
page headlines, which has helped to focus public and

paohtical attention on this issue.

In 1996 the National [nvasive Species Act passed Con-
gress. Although the Act failed to regulate any of the
mechanisms bringing exatic species into the estuary, it
was amended to authonze research [unding of up to
$750,000/ vear on exotic species in the estuary (thanks o
pressure from some Califorma organizations and polit-
cians). However, no funds have been included in the
President’s budget this year, and they are unlikely to be
appropriated — in this or future years — unless Califor-
nia’s political influence is again brought into play.

This vear, the Nauonal Sea Grant College Program is
awarding $1.7 muillion in grants [or research on noninds-
genaus aquatic species. [ lowever, it appearsthis program
will be cut substantially by next year.

The San Francisco Estuary Institute has established a
program to pursue scientific and policy research on
biological invasions in marine and aquatic ecosystems,
Fﬂcu&ing on tl.-l.E Estuﬂ.r:r' End :i.l.s “’Mﬁﬁhod, ‘-'r'ilh initiﬂ!
funding provided by CALFED and USFWS. Projects
include:

» Research into the introduction of organisms in the ma-
rine baitworm trade.

» Research into exotic parasites of freshwater fish.
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Tahle 1
FIRST AECOROS OF EXOTIC SPECIES IN THE ESTLUARY
SIMCE 1988 (1)
1986 Azian clam Potamocorbule amurensis

Japanese loraminter Troshamming hedal (2)
Asian copepad Pseudodiaplomus maninus (3)
Asian amphipod Concphim fetercoratum

Asian cumacean MopoieucoT minumensis 4]

1987 Azian copepod Pseudoaiaptams farbasi
1966 Japanese Mocn Jally Auralia ‘aurta”

AfricandAsian frestwater snail Malancioes tuberculaia [5]
1968 Qi gochacts Manappanphorts avenus (6]

A polychasta in the genus Palamils
Anisopos inthe genus Muama (7
Europsan Green Crab Carcinws masnas (B)

1901 Morthiwestern Atlantic polychaste Marenzelena Paids
Alligeior Gar Lepisasteus spaia (9)
1882 Blazk Sea eivhish Masohas inpxspoctarg

Mew Zealanc s2a slug Philine aunformis
A nebaliid i e genus Egpinetalia
Azian mysid shrire Acanifompsis assed
A mysid shrmp n e genus dcanthomysis
Chinese mitter crak Eriochair singnsls
Bryozoen Walersioora subiorquata (10
1992 Morh Aclantic periwinkle Litorna saxahis
Agan copapod Acarigia sinansis
Agan copaped Limnaifhcna fatrasoina
A copepad in the genus Tortanys
Ircian Ocaan isopod Sohacrcma wakas [11)
& secord isoped in the genus Mura (12)
An sopod intba genus Paracsthurs
An amphipod Dslrela goéts (13)
An amphipod Syrchaidivm miracuum [13)
An amphipod vtes genus Ampithos 112)
An emphipod o the genus Caliopieiz (12)
An amphipcd inthe genus Melils
An amphipod inthe genus Parsdexamine
Asian shrimp Exapalasmon cannicawds (14)
Morthwestern Alandic cordorass bug Thgonandus phian
North Aflantic bryczoen Anguinelz calmarta §15]
Brynzican Foapafrean warficilshim [ 16)
Agian funizate Ciona sawinma (17)
Tunicaie in he ganus Aszmdia
384 Japaness pond smelt Hypamasus mppanensis (18
1885 A polychzets inthe ganus Typasys (19)
Ashrmpin the tamily Pandalidas {3

Motes

1 Rafarences ard racerds ama gyen in Calien and Cadban (1985} uness

chErweas dcaled,

0. Sloan. M. MoGarn, pars. comm.

Mg callested from southem Califors in 1988,

Known frorm Oregon sinee 1578

Knawn *rom sauthern Cabfomia sinces 1972,

W, Eialds, pors, coenm, Mot kre i estabiishod

'W. Fields. gers. comm.

“lret cbsarsed In he estaary in 1983 ar 19500 A crab collectac in Esbern Arerican

ir 1538 may reprasend an inoculation that did nct “ake®. & rapord of this crab n

‘Wilopa Bay in 1961 could el be cormboniad,

9 Agparenty nat egiabishac.

10 Mnown fram southem Calfamia sinca 1963,

17 Urpublshed reconds, Bncwn dram seulbem Galilorria since 1573

12 Mol known f estabdished.,

1% Reported from southem Califomia in the kie 188708,

14 A second speciman was colleciad n 2825 K, Hisb, pers. comm.]. bul il is unzlkear
whathar il 15 astablisned,

15 Caoleciad n southem Calilcmia by 1842,

16 Apparenily not astablisned. Known from southem Calitarnia sines 1905,

17 Faporas o Alaska in 1903 and sculbam Califzrmia snce 19845,

18 Intmoduced oo Calitarniz walers in 15853

19 M. Kelogg, osrs. comm. Not krown if estabdshad.
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* Development and applicarion of a method for prioritiz-
ing, potential control of exotic marsh plants.

« Assessment of the potential range and abundance of

zebra mussels in California.

* Preparing a report on the status and potential for man-
agement of ballast water invasions.

* Organizing a workshop on the control of exotic species. |

* Besearch into the dier and trophic impact of exotic crabs.

« Comparative studies of invasions into other estuaries.
* Assessment of the economic impacts of exotic species.
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Green Crab and Chinese Mitten Crab

Hathy Hieh, DFG

Surveys to determine the relative abundance and distri-
bution of the introduced green crab (Carcins maenas)
im ban I'rancisco Bay were conducted in the fall of 1995
and 1996, Distribution was very similar borh years, with
crabs distribuned from South Bay to mid-San Pablo Bay,
In 1996, catch-per-unit-cffor increased ar the San Pablo
Bay stations and decreased at the South Bay stations
{Table 1). Sampling in 1996 was inadequate to derermine
if the green crab papularion was increasing or decreasing,
Green crab distribution in the bay appears to be limited
by salinity; we have collected crabs from 7.5-31.0%.,
with few from less than 10%.

The Chinese mmutten crab (Eviochetr sinensis) was first
collected in South San Francisco Bay in 1992 and has
steadily increased in abundance and expanded its distri-
bution throughout the bay area. The first mitten crabs
were collected in San Pablo Bay in the fall of 1994, Suisun
Marsh in February 1996, and the delra in August 1996,
Their distribution in South Bay crecks also continued 1o
expand 1n 1996, with reports of mitten crabs about 30
miles upstrearn [rom the mouth of Coyote Creek and in
the Niles Canyon section of Alameda Creek,

Tanle 1
GREEN CRAE CATCH PER UMIT EFFORT AT SELECTED
STATIONS SAMPLED WITH BAITED TRAPS, 1595 AWD 1296
Aarsh par Hagr
Slation 1995 1985
South Bey
Candlestick Point Fizr 1.3 0.4
Haywara (Sulfur Creek) 1.4 0
FHayward (Trizngle Marsh) M 27
Fedwood Shores Lagoon 2.3 0
Ceniral Bay
Berksley Fisking Fier 2 1.2
Paradise Fark Pier 0 0.5
San Pablo Bay
MoMaars Beach Pier 0.4 1.2
Paint Piroke Pier 1.1 2.3

Density of juvenile mitten crab was determined by Halar
(in prep) at several South Bay lacations in 1995 and 1996.
The most comparable data are from four sites in July and
August 1995 and July 1996 (Table 2). Immigration of
crabs from downstream areas and emigration to up-
strearn areas probably contributed to the highly variable
densities in 1995, Because of this variation, one should
cautiously interpret the differences between 1995 and
1996 densities.

Anecdotal inlormation from bay shrimp fishermen in-
dicate that mitten crab abundance increased significantly
i 1995 and 1996, Fishermen reported as many as 2C

mitten crabs per trawl in South San Franciseo Bay (B.
Laine, personnel communication) and an increasing
number of crabs collected in the Petaluma River channel
(K. Martin, personnel communication) in 1995 and 1996,

Mitten crab distribution infarmation from South San Francisco
and Zan Pablo bays was supplied by Andy Cohen (SFED.
Kathleen Halat (UC Berkeley), Margaret Roper (DFG), and
Richard Wetzig {Alameda County).
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Table 2
JUVENILE CHIMESE MITTEN CRAB DENSITY [numberm2) AND
OME STANDARD CEVIATION [ ) FROM

SELECTED SOUTH SAY LOCATIONS
Fram Hzlat o prepl

Suly 1995 Augusl 1385 July 1995

Alvizo Slough

at 237 5.8 (3.6 181 (7.2) 4.001.2)
Alviza Sough

ai Tasman Aoad 73 1) 4.4 11.3] 6.3 (1.4
Guadalupe Slaugh

at 237 1.6 [0 3.5014] 4.1 (1.0)
Alamada Creak

at Ardenwood Foad 13,7 (4.3) 2EI0A) Ma Data
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Spring 1997

Interagency Program Quarterl y Highlights

These quarterly highlights summa-
rize sigmbcant activities and findings
of the Interagency Program during
the past 3 months.

Delta Flow Measurement
Rick Otmann
The floods of January disabled three

UM sices: Sacramento Fiver at Bio
Vista, Threemile Slough, and San

Joaquin River at Stockton. A de-
stroyed transducer pile has been re-
placed at the Threemile Slough site,

Fao Vista UVM recorded a velocity
| of just under 7 feet per second night
before it faled — probably due 1o
damage to the across-channel
transducer cable. We are awairing
the arrival of a more robust trans-
ducer cable. & transducer pile was

destroved at Stockton also and has
not been repairable because of the

| high San Joaquin River flows. The
and the site 13 again operational. The |

sile was operational again by early
APTi.].

The USGS obtained an indirect meas-
urement of delta outflow by com-
bining darly flow data for four UVM
sites: Sacramento River at Rio Vista,
Threemile Slough, San Joaquin River
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