The Rel ationship Between Streanfl ow, Opossum Shrinp
Habi tat and Coho Sal non Growth and Survival in the
Laguni tas Creek Estuary, Marin County 1/

I nt roducti on

The Marin Minicipal Water District (MMWD) has submtted tes-
timony to the State Water Resources Control Board (SWRCB) in con-
junction with the Board' s March, 1992 hearings regarding water
di versions from Lagunitas Creek. MWAD proposes certain streanflow
neasures to protect the fishery and public trust resources of that
stream and Tonales Bay and asserts that "these neasures wll
provide substantial inprovenents to all habitat conditions wthin
the control of MWD and wi Il sustain healthy salnonid popul ations."”
(page 26, MMAD's "Sunmary of Procedural History, Studies Conpleted
and Recommendati ons", February, 1992").

W have reviewed the technical bases of MWD s proposed
fishery protection neasures and we have concluded they will not be
sufficient to sustain healthy sal nonid populations in the Lagunitas
Creek wat ershed. This rebuttal testinmony provides both the
technical basis for our disagreement with the District's position
and a recomendation to the SWRCB for the protection of the fishery
and public trust resources of the Lagunitas Creek estuary.

Backgr ound

In its 1982 decision concerning Marin Minicipal Wat er
District's (MMD) request to increase its storage of Lagunitas

il i e i

1/ REBUTTAL TESTI MONY of WIlliam M Kier on behalf of the Save
Tormal es Bay Committee, presented at a hearing of the State Water
Resources Control Board concerning Lagunitas Creek water use issues
conducted in Sacramento on March 23, 24, 25 and 26, 1992.




Creek water at enlarged Kent Lake, the State WAter Resources Con-
trol Board (SWRCB) ordered MWD to evaluate the stream during a
period of operation and study before final determ nation could be
made regarding the quantity of water to be released for the
protection of beneficial use resources. SWRCB specifically directed
that the relationship of streanflow to aquatic nutrients be
investigated in Lagunitas Creek "at or near the Tomales Bay
headwat er” (Condition 25, Decision 1582).

In response to SWRCB's directive, MWD s consultant, D W
Kell ey & Associates, investigated the Lagunitas Creek estuary —the
nore than two and a half mles of tidal channel extending upstream
from the head of Tomales Bay to Shoreline Highway —in the spring
and summer of 1983 and 1984. These investigations included, anong
other things, the abundance of opossum shrinp (the crustacean
Neonysis nercedis) and its inportance as food for young coho sal non

(Oncor hynchus kisutch) and steelhead (Oncorhynchus nykiss) out-

mgrating through the estuary. The results of these studies are
presented in Kelley's 1984 and 1988 reports to MWD, and Kell ey and
Entrix's February, 1992 habitat reconmendations report, the basis
for MWD s abovereferenced recommendati ons to the SWRCB.

This testinmony is based on a review of the Kelley report and
draws, as well, upon nmy own professional training, experience and
judgenent as a certified fisheries scientist. The purpose of this
testinony is to explain the relationship between streanflow and the
habi tat of opossum shrinp in the Lagunitas Creek estuary, on the one
hand, and the inportance of opossumshrinp to the growth and survival
of coho salmon on the other hand. Although the information
presented here is largely derived fromthe Kelley reports, its
bearing on the conservation of coho salnmon has been
insufficiently introduced, in our view, into these proceedi ngs by
MWD, given the SWRCB' s clear interest in defining and providing



adequately for the legitimte needs of the fishery and public trust
resources of Lagunitas Creek and the Tomal es Bay estuary.

The i nportance of opossumshrinp to coho salnon in Lagunitas Cr

Kelley's 1984 report explains (page 56) that the only useful
food in the stomachs of young coho salnon and steelhead trout
(Oncorhynchus nykiss) collected in the Lagunitas Creek estuary

between May 19 and June 24, 1983 was planktonic organisns, and "all
but a single one of the planktonic organi snms were opossum shrinmp".
The report states (page 58) that "Analysis of the data to deternine
the influence of streanflows on the distribution and abundance of
this inmportant food source, and its availability to outmgrating
coho sal non and steel head trout is in progress.”

Kelley's 1988 report notes (page 127) that "Em gration of
salmon snolts from Lagunitas Creek generally began in early Apri
and ended in the latter part of June.”. The report makes clear
therefore, that at the precise time young coho salnon are preparing
to leave Lagunitas Creek for the rigors of Tonales Bay and the
ocean, they depend upon the opossum shrinp for sustenance, growh
and survival.

The inportance of opossum shrinp as food for the juveniles of
econom cal | y-i nport ant gane- and commerci al fish is wdely
recogni zed. The SWRCB conducted a |engthy review of the inportance
of opossum shrinp to the gromh and survival of juvenile striped
bass (Morone saxatilis) in the San Francisco Bay-Delta estuary and

provided specific salinity standards for the protection of its
habitat in its 1978 Delta water quality plan and water rights
Deci sion (D. 1485).

Finally, wth regard to the relationship between food
availability and the growth and survival of sal nonids, the



Departnment of Fish and Gane correctly states (page 13, Stream
Eval uation Report 86-2) that "Survival rate from snmolting to
spawning is directly related to snolt size at emgration, the
larger the snolt at emgration, the greater its chances of sur-
vival. Thus, the nore large fish habitat, the nore large snolts,
and consequently, the nore adults returning to spawn.

Unfortunately, none of Kelley's Lagunitas Creek reports, in-
cluding the February 13, 1992 Kelley/Entrix report of habitat
reconmendati ons, provides the results of the analysis "to determ ne
the influence of streanflows on the distribution and abundance of
this inmportant food source, and its availability to outmgrating
coho salnmon and steelhead trout"” reportedly "in progress” on
January, 1984.

The relationship of streanflow and salinity to opossum shrinp
habi t at

The investigation performed by Kelley & Associates for MWD in
1983 and 1984 included frequent neasurenents of the streanis
salinity and the identification of planktonic organisns, including
opossum shrinp, collected at intervals along the 12,000 to 14,000
foot length of the Lagunitas Creek estuary. (Natural circulation is
interrupted in the wupper 2,000 feet of the westuary by the
construction of the Gacomni dam typically in May or June, each
year.)

Kelley reports in 1988 (page 177) that "Very few Neonysis
were collected where salinity concentrations exceeded 13 ppt."
(parts per thousand) and notes that "The population of Neonysis
noved upstream as flows declined. By late June nearly all Neonysis
were captured i medi ately bel ow G acom ni's Dam "

The SWRCB found in its 1978 eval uation of striped bass food



in the San Francisco Bay-Delta estuary (page 111-56, SWRCB, 1978)
that the greatest concentrations of opossum shrinp occured there in
salinities of 4 ppt.

Using a habitat criterion of 5 ppt salinity and data points
derived from the Kelley's 1984 report (page 49), we describe in
Figure 1 how reductions in Lagunitas Creek's streanflow reduced
opossum shrinp habitat along the length of the estuary in 1983. All
but approximtely 2,000 feet of the estuary was suitable for
opossum shrinp at flows above 25 cubic feet per second (c.f.s.). As
flows decreased below 25 c.f.s., however, opossum shrinp habitat
decreased rapidly.

As Kelley notes (1988, page 177), by late June, wth
streanflow reduced to less than 10 c.f.s., the shrinp had been
driven upstream to the base of Gaconmni's dam at which point
essentially no opossum shrinp habitat remained in the Lagunitas
Creek estuary.

Concl usi ons

The Kelley report makes clear that juvenile coho salnon
depend upon opossum shrinp, alnost exclusively, for sustenance
during the period that they are gathering strength in the Lagunitas
Creek estuary before entering Tonal es Bay and the ocean. The report
generally confirms the SWRCB's 1978 findings concerning the
relationship of salinity to opossum shrinp habitat: that these
crustaceans prefer brackish water of 4 or 5 ppt salinity and are
unlikely to be found in salinities of 13 ppt or higher.

The report makes clear that a mmjority of the potentia
Lagunitas Creek estuary opossum shrinp habitat was |ost during the
April-June, 1983 coho sal non out-migration period through the



reduction of the streamls freshwater flows to less than 10 c.f.s,

MWD s failure to recognize the April-June streanflow needs of the
Lagunitas Creek estuary nmkes clear that their habitat recom
mendations to the SWRCB will not "provide substantial inprovenents
to all habitat conditions within the control of the MWAD'. Absent
neasures to maintain substantial opossum shrinp habitat in the
estuary, MWAD's recommendations wll clearly not "sustain healthy

sal noni d popul ations. "

Recommendat i ons

Considering the inportance the SWRCB, MWD, the California
Departnent of Fish and Gane and the Marin County comunity have
attached to the conservation and restoration of Lagunitas Creek's
coho salmon resource it is inperative to provide adequately for
each of the fish's critical life stages. Gven the inportance of
opossum shrinp to the growh and survival of juvenile coho, it is
reconmended that streanflows be provided during the April-June out-
mgration period sufficient to protect nmuch, if not all, of the
stream s estuarine nysid shrinp habitat.

As Figure 1 denonstrates, Lagunitas Creek's opossum shrinp
habitat is plentiful at 25 c.f.s. and deteriorates rapidly at flows
below that level. Streanflows in the Lagunitas Creek estuary
should, therefore, be maintained at 25 c.f.s. through the coho
sal non em gration period, that is, until the end of June.
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Figure 1. Approximate relationship between extent of
opossum shrimp habitat and streamflow in Lagunitas Creek,
April-June, 1983 (derived from Bratovich and Kelley, 1988].
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