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Pseudodiaptomus forbesi is now sharing 
the entrapment zone with still another 
Chinese exotic, Acartiella sinensis, in- 
troduced in 1993. This species is no1 
abundant in fresh water and does not 
reach the eastern delta. 

habitat of of 

PhytoplanMon had already b- d& 
clining throu hout the bay and delta 
since the mi % -1970~~ but Potamocor- 
hula grazed phytoplankton to vel 
low concentrations m Suisun Bay an 
the western delta. A reduction in foo 
availability would not cop, 
pods until a limitin or threshold levt 
is reached. At this 9 eve1 e ~ .p roduc  
tion would decline sharp y labora 
tory experiments have shown tha 
such thr shold levels are enerallj f <3 pg/L- chlorophyll a. Su 2 concen. 
trations have been typical of the estu- 
ary in recent years. 
In 1979, a Chinese cyclo oid copepod, 
Limnoithona sinenszs, en f ered the estu- 

and became abundant. In 1993, 3 another Limnoithona species, L. 
tetraspina, ap eared and by early 1994 
had replac ~8 L. sinensis. The abun- 
dance of L. tetr+na has exceeded 
40,000 m-3j makin it the most abun- 
dant copepod we 51 ave ever seen in 
the estuary. Thanks to Limnoithona, 
c clo oid copepods became more 
agunxant than calanoids in 1992 and 
continued their dominance in 1993 
and 1994 (Figure 1). 

Table 1 
NATIVE AND INTRODUCED COPEPODS AND MYSlD SHRIMPS AND 

YEAR OF INTRODUCTION 

YEAR 
NATIVE COPEPODS INTRODUCED COPEPODS INTRODUCED 
Diaptomus~spp. Eurytemom afinis 18791 
Cyclops spp. Oithona davisae Before 1963 
Acartia spp. Sindanus dwtrii 1 978 
Minor species Limnoithona sinensis 1979 

Pseudodiaptomus marinus 1986 
Pseudodiaptomus forbesi 1987 
Acartiella sinensis 1992 
Tortanus sp. 1993 
Limnoithona tetraspina 1993 

NATIVE MYSIDS INTRODUCED MYSIDS 
Neomysis merceds Acanthomysis aspera 
Four minor species found mostly in Acanthomysis sp. 
San Pablo and San Francisco bays 
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Figure 1 

CALANOID AND CYCLOPOID COPEPOD 
ABUNDANCE IN 1994 
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As a consequence, they are more pre- 
dacious than most calanoids. Al- 

Food availability (phytoplankton) for 
calanoids has been reduced, but cy- 
clopoid food resources may have in- 
creased. What the cyclopoids 
consume is unknown. The Introduced 
cyclopoids are small - 0.6 mm long 
at maturity - and would not be able 
to feed on adult calanoids, which are 
generally twice their size. Even the 
nauplii of the calanoids should be too 
large. Rotifers are a possible grey 
item, but rotifer abundance has een 
declining since the late 1970s. Ciliated 
protozoa ma be a food source, but 
we know n o A g  of the abundance of 

ciliates aside from vrotozoan counts 
made in 1966-1967 by the original 
DFG Delta Study. 
Mysid shrimp have also been affected 
by chan es in the trophic status and 2 by intro uctions. The onl abundant 
native mysid in ~ u i s u n , $ l ~  and the 
delta, Neom sis mercedis, underwent a 
long-term d owntrend starting in the 
late 1970s. This decline became pro- 
nounced after 1986 and has been at- 
tributed to the reduction in the food 
resource for young mysids, phyto- 
plankton. In 1992, two Asian mysids 
appeared in eastern San Pablo Bay 
and western Suisun Bay. The abun- 
dance of one, Acanthomysis aspera 
from Japan, remained low and it did 
not move into the entrapment zone. 
The other, an undescribed species of 
Acanthomysis, moved upstream dur- 
ing 1993, and in 1994 occupied the 
same range as Neomysis and achieved 
a higher abundance than Neomysis. 
The mvading mysids are somewhat 
smaller than Neomysis but robably 
have similar feedin habits. ompeh- I e 
tion with introduce amphipods may 
also affect Neomysis. 
Because of the exotic species, the 
abundance of native copepods and 
mysids is unlikely to rebound even if 
the estuary becomes more eutrophic. 

Unless ballast water dumping is con- 
trolled, more non-indigenous and 

ossibly harmful species may arrive. 
Lese  can be fish and benthos, such as 
the European ruffe and the infamous 
zebra mussel, as well as zooplankton. 
In January 1994, the "ballast water 
initiative' became law in California. 
This law merely asks ship masters to 
follow the International Maritime Or- 
ganization's Guidelines for the Dis- 
char e of Ballast Water. These 

5.m ide ' es su gest that ballast water 
exchan e% in the open sea at 

depths >2& meters before a ship en- 
ters a port. The assumptions are that 
freshwater and estuame organisms 
will be pumped out of the tanks or 
killed by the sea water if they remain 
in .them, and oceanic organisms 

umped into the tanks will not be able 
live in coastal or estuarine waters. 

The California law does not require 
ballast exchange but does require un- 
der enalty that a ballast water con- 
trol k' orm be filled out to show what 
the vessel master has done with his 
ballast. The law also provides a pen- 
alty for falslfyrng information on the 
form. However, the Coast Guard has 
failed to provide sup ort for DFG, 
and this law has not f een enforced. 
Ballast water dumping is still totally 
unregulated. . . 

Program Revision 

The Agency Directors are scheduled 
to meet on October 17 to review the 
recommended changes in the Inter- 

agen3' Program's monitoring and 
speci studies elements. In this short 
3-month eriod, staff and other inter- 
ested paxes must pull together into a 
program all the information being 
gathered for the revisions. Following 
are some of the steps and meetings 
underway to help accomplish this for- 
midable task. 

Over the past few weeks, there has 
been a flurry of meetings of the ro- 
ject work teams with part of Keir 
charge being to develop recommen- 
dations for specific monitoring and 
s ecial studies elements. 

e 8, July 6 and 13, staff responsible for 
implementing the Central Valley 
Project Improvement Act is discuss- 
ing its Comprehensive Assessment 
and Monitoring Program. Parts of 
this program may complement the 
Interagency Program. 
On July 6 and 7, Leo Wintemitz and 
Pat Coulston met with Judd Monroe, 

Jim Buell, Chuck Hanson, and Bill 
Alevizon of the stakeholders to go 
through a formal rocess leading to K recommended c anges. Their re- 
sults will be summarued in a draft 
report from the stakeholders to the 
Intera ency Program. 

* On ~u!f~ 26 and 27, the Intera ency 
Program's Science Advisory & om- 
mittee will hold a Zday workshop 
with staff and others to review the 
program and develop recom- 
mended changes. 

@ On August 1, the Modelin Forum is 

5 P sporisorin a ldayworks o to dis- 
cuss the ata needs of pEyical, 
chemical and biological mode ers 

In mid-August, Intera enc Pro- 
am staff is schedule d to i! ave a 

%aft report from this spring's real- 
time' monitorin evaluation. The 
report will proba , % ly contain recom- 

mendations about how real-time 
monitorin should be included in 
the over d program. 

Q'DFG will soon be releasing a draft 
document describing a com rehen- 
sive Central Valley salmoni moni- 
toring program. 

B 
Q A management advisory group 

composed of representatives of 
water interests, environmental inter- 
ests, and agencies has met several 
times to provide management input 
to the Agency Coordinators. 

It will be a challenge to take all of these 
often disparate pieces and sha e them E into a comprehensive data co ection 
and interpretation effort that can pro- 
vide the kind and volume of informa- 
tion needed by decision makers. In 
addition, any program developed 
through this process must be coordi- 
nated with existin efforts such as 
those underway at 51 e San Francisco 
Estu Institute to arrive at a pro- 

%t provides a systemwide in- 
B,","ation network. 
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