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the criteria contained within the CTR may nat be reached for up to 10 years All Ste-gecific
criteria must be approved by the EPA and are therefore subj ect to consultati on pursuant to section
7 of the Act.

DESCRIPTION OF THE ACTION AREA

The CTR coverssurface waters in California, which are waters of the United States, and which
have been designated asinland surface watersor enclosed bays and estuaries These include all
watersheds with thar rivers streams chamels lakes ponds, enclosed bays and estuariesin
California. Oceanwater isnot covered by the CTR, because the State of Californiad ready hasa
valid statewide plan to control ocean water quality. This proposed rule does not change or
supersede ary criteria previously promulgated far the State of Califomiainthe NTR, as
amended. This proposed rule isnot intended to apply to waters within Indian Country (sic).

The CTR isastatewide rulemaking process promulgati ng water quality criteria for adl parts of
California, with limited exceptions where water quality criteriahave been adopted for specific
water bodies For instance, the seleniumcriteria for the San Franciso Bay have already been
promulgated under the NTR. For acomplete lig of such exceptionssee footnotes*o” through “t”
to thetable listing all priority toxic pdlutantsin the CTR itself.

Water quality criteria previoudy promulgated within the NTR (but not previ ousy consulted on)
are considered inthis goinion for adequacy of protection of lided spedes. EPA has nat provided
the Services with alist of waers for which the CTR doesnot apply and therefare, the Services
have cons dered a | waters within the State equally.

SPECIES DESCRIPTIONS
Aleutian Canada Goose (Branta canadensis leucoparia)
Species Description and Life History: The Al euti an Canada goose was li sted as threatened on

December 12, 1990 (55 FR 51112). This subspecies was origina ly cl assified as endangered on
March 11, 1967.

The Aleutian Canada goose can be di stinguished from most other subspecies of Canada geese by
their small size (only cackling Canadageese are small er) and aring of white feathersat the base
of the bl ack neck in birds older than 8 months. L akes, reservoirs, ponds, | arge marshes, and
flooded fields are used for roosting and loafi ng (Grinnell and Miller 1944, USDI-FWS 1982a).

Foraging Ecology: Aleutian Canada geese forage in harvested corn fi elds, newly planted or
grazed padures, a other agricultural fields(e.g., rice subble and green barley).

Histori c and Current Distribution: Higtori cdl ly, Aleuti an Canada geese wintered from British
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Columbiato Californiaand northwestern Mexico (Delacour 1954). Although they occurred
throughout Cdifomia, the greaest concentrations were found inthe Sacramento and San Joaquin
Valleys (Grinnell and Mill er 1944).

The subgpeciesnested throughout the Aleutian Islandsand into Russa (Springer 1977). Pre-
dation by introduced arctic foxeseliminated most breeding coloniesof the Aleutian Canada
goose, and by 1962 the subspecies was nearly extinct, with only one breeding colony remai ning
on thetiny island of Budir. Thisidand was one of the few to escape the introduction of arctic
foxes (USDI-FWS 19823). In 1982, a new o rermant breeding population of Aleutian Canada
geese of unknown size was di scovered on Chagul ak Idand in the 1dands of the Four Mountains
(USDI-FWS 1982a).

The present populati on of Aleutian Canada geese migrates d ong the northern California coast
and wintersin the Central Valley near Colusa, and on scattered feeding and roosti ng sites a ong
the San Joagquin River from M odesto to Los Banos (Nel son et al. 1984). Fall mgration usually
beginsin late August or early September, with birdsarriving in the Central Valley between
October and early Novermber. Spring migration usually occurs frommid-February to early
March.

In California, the Al euti an goose occurs on agricul tural lands along the north coast, and
throughout the Secramento and SanJoaquin Valleys. Major migration and wintering areas
include agricultural lands north of Crescent City inDel Norte County, around the Sutter Buttes
in the Sacramento Valley, near EI Sobrante in Contra Coga County, and along the San Joaquin
River between Modesto and LosBanos

Reasons for Decline and Threats to Survival: Predation by introduced arctic foxes on the
breeding idandsis the primary reason for the popul ati on decline. Avian cholerais currently a
major threat to the concentrations of Aleutian Canada geese in the Central Valley. In1991, 58
geese died during an outbreak of avian cholerain the San Joaquin Valley (USDI-FWS 1991).
This subspeciesiis parti cularly vulnerable to chol era outbreak s because most of the population
overwirntersin a amall geographical area. Sport hurting on itswinteringgroundsin Californa
and by natives on the nesting grounds al so contributed to the species decline (USDI-FWS
1982a). At oretime, recreational and subsigence take of this subgeciesin the Pacific Hyway
may have been a ggnificant factar preventing the remnart breeding ssgments from recovering.

Changing land use practices in the wintering range, includi ng the conversion of cropland and
pastures to housing and other urban development, adversely affect Aleutian geese (USDI-FWS
1991). Thelack of adequatel y protected migrati on and winter habitat for Aleutian geeseisthe
greatest obstacl eto full recovery of this species (USDI-FWS 1991). Habitat qud ity hasalso
likely declined dueto the concentrated effects of pol lution, human disturbance, and disease
(USDI-FWS 1991).

Bald Eagle (Haliaeetus leucocephalus)
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Species Description and Life History: The bald eagle was federally listed as endangered on
February 14, 1978 (43 FR 6233) in all of the coterminaous United Statesexcept Mimesata,
Wisconsin, Michigan, Oregon, and Washington, where it was cl assfied asthreatened. On August
15, 1995 (60 FR 36010), the bald eagle wasdowntlisted to threatened throughout its range.
Critical hahitat has not beendesigrated for the bald eagle. On July 6, 1999, the Service
published a proposed rul e to remove the bald eagle from the federal li st of threatened and
endangered ecies(64 FR 36454). The recovery plan for the Pacific popuation of the bald
eagle describes the species biology, reasons for decline, and the actions needed for recovery
(USDI-FWS 1986b).

The Pacific Recovery Region for the bald eagle incl udes the States of California, Oregon,
Washington, ldaho, Montana, Wyoming, and Nevada. Other recovery plansexid for bald eage
popuations inthe Southeast, Southwed, Northem States, and Chesapeake Bay.

Ddli sting/reclassifi cation of the bald eagl e in the Pacifi c Recovery Region is not dependent on
the gatusof bald eagle popuations covered by thes other plans (USDI-FWS1986b). For this
reason, the Pacifi c Recovery Region for the bald eagl e will be viewed as arecovery unit for
purposesof thisconaultation.

Foraging Ecology: The bald eagle isa generalized predator/scavenger primarily adapted to
edgesof aquatic habitats Typically fish comprise up to 70% of the neding eagle diet with
mammals, birds, and some amphi bians and repti les providing the balance of the diet. Wintering
eaglesforage fish, waterfom, mammals and avariety of carrion Bald eaglescan maneuver
skillfuly and frequently hunt from perches They are alsoknown to hunt by coursing low over
the ground or water.

Histori c and Current Distri bution: The bald eagle is the only North Ameri can representative of
the fidh or sea eagles and isendemic to Narth America. Thebreeding range of the bald eage
includes mog of the continent, but they now nes mainy in Alaska, Canada, the Pacific
Northwed states the Great L ake states Florida, and Chesgpeake Bay. The winter range includes
mod of the breeding range, but extends primarily from southern Alaska and southern Canada,
southward.

Asof 1996, about 5,068 occupied bald eagle territori es were estimated withi nits range. Of
these, 1,274 (25 %) were estimated to occur within the Pacific Recovery Region. Within the 7-
State Pacific Recovery Region, 105 occupied territories occurred in California, 90 in Idaho, 165
in Montana, 0 in Nevada, 266 in Oregon, 582 in Washington, and 66 in Wyoming (Jody Mill ar,
Ba d Eagl e Recovery Coordinator, FWS, pers. comm.). The most recent estimates for
Washington are 589 occupied territories (Jm Michad s, FWS, pers. comm.), 308 i n Oregon
(DianaWang, FWS, pers. comm), and 117 occupied territoriesin Califomia (Maria Boroja,
FWS, pers. comm.).

The California bald eagle neging popu ation has increased in recent yearsfrom40 occupied
territoriesin 1977 to 116 occupied territoriesin 1995 (durek 1995, CDFG data), approximately
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800 individualsare knowvnto winter in Cdiforniain agiven year. The mgjority of neging eages
occur in the northernone-third of the gate, primarily onpublic lands Seventy percent of nests
surveyed in 1979 were located near reservars (Lehman 1979), and thistrend has continued, with
population increases occurring at several reservoirs since the time of that study. In southern
California, neging eaglesoccur at Big Bear Lake, Cachuma L&ke, Lake Mathews Nacimento
Reservoir, and San Antonio Reservoir (Zeiner et. al., 1990). The Klamath Basin in northern
California and southem Oregon supportsthe largest wintering popul ation of eages in the lower
48 dates, where up to 400 birds may congregate a one time. Scattered smal ler groups of
wintering eaglesoccur throughou the State near reservars and typically in close proximity to
large concentrationsof overwintering migratory waterfowl. Clear Lake, Lake County, may
suppart upto 60 wintering eagles and is a mercury-impaired water body. San Antonio Reservar
hasbecome animportart winteringareafar bald eagles An estimate of 50+ eagles regulaly
winter there Lake Nacimiento a9 supports asmany as 14 winteringeagles and is an identified
mercury-impaired water of the State. W omen are precautioned agai nst consuming any large
mouth bassand noone shoud eat mare than 24 ouncesof large mouth bass per monthfrom this
lake (Cal EPA public heal th warnings). T he observed increase in popul ati onsis beli eved to be
the reault of a number of protective measuresenacted throughout the range of the species snce
the early 1970s. These measuresincl uded the banning of the pesticide DDT, stri ngent protection
of nest Sites, and protection from shooti ng.

Reasons for Decline and Threatsto Survival:  The gecieshas auffered popul ation declines
throughout most of its range, including California, due pri marily to habitat | oss, shooting, and
environmental pollution (Show 1973, Detrich 1986, Stdmader 1987). The us of DDT and its
accumulation caused thin shelled eggs in many predatory birds After the ban of DDT and other
organochlorine compounds, the bald eagl e populations started to rebound (USDI-FWS 19863).

Other environmental contaminants represent potertially significant threats tobald eagles.
Dioxin, endrin, heptachlor epoxide, mercury, and pol ychlori nated biphenyls (PCB'’s) still occur
in eagle food supplies; however, their overal effects on eagl e populations are poorly understood
(USDI-FWS, 19864).

Bald eagles are send tive to human di surbances such as recreaional activities, home sites,
campgrounds, mines, and timber harvest (Thelander 1973, Stal master 1976) when roosting,
foraging, and nesting areas are | ocated near these Sites. The bal d eaglei s protected under the
Migratary Bird Treaty Act of 1918, as amended (16 U.S.C. 88 703-712) and the Bald Eagle
Protection Act of 1940, as amended (16 USC 88 668-668d).

Olendorff and Lehman (1986) cdlected reports of bald eages cdliding with transmissionlines
from around the world and covering the period from 1965-1985. The reported mortality rate for
bald eagleswas87%. Olendarff and Lehman (1986) suggest that the heavy weight of eagles
could be afactor in the higher mortalities for eagles than for other smaller buteos. Olendorff et
al. (1986) observed eagle flight pattems inwintering areas inthe vicinity of proposed
transmission lineroutesin California. Eagles were observed fl ying through drainages, canyons
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and saddles across lowridges over valleys and were concentrated above high ridges. Eages
usualy flew above 100 feet from the ground (Olendorff et al. 1986).

California Brown Pdican (Pelecanus occidentalis cal ifornicus)
Species Description and Life History: The brown pelican was federally listed asendangered in

1970 (35 FR 16047). Therecovery plan descri bes the bi ology, reasons for decline, and the
actions needed for recovery of the California brown pelican (USDI-FWS 1983).

The brown pelican isalarge bird recognized by the long, pouched hill. Brown pelicans nest in
colonies onsmall coadal islandsthat are free of mammalian predatorsand human digurbance,
and are associated with an adegquate and consistent food supply. During the non-breeding season
brown pelicans roost communaly, generdly in areasthat are near adequate food suppli es, have
some type of physica barrier to predation and di sturbance, and provide some protection from
environmental stresses such aswind and high surf.

Foraging Ecology: The brown pelican uses its pouched bill to catch surface schooling fi shes by
plunge-diving into thewater. The brown pelican feeds exclusvely on snall schoding animals
found in the marine environment. Speciesthat occur in Salton Sea that may serve as pelican prey
are Tilapia sp., juvenile orange mauth carvina(Cynoscionxanthal us sp), sail fin mollies (Poecilia
latipinna), red shiner (Notropis umbratilis), and mosquito fish (Gambusia sp.).

Histori c and Current Distribution: Nesti ng coloni es range from the Channel Idandsin the
Southern Cadlifornia Bight to the i dands off Nayarit, Mexico. Prior to 1959, intermittent nesting
wasobserved asfar narth asPoint Lobos in Monterey County, California Dispersal between
breeding seasonsranges from British Columbia, Canada, to southern Mexico and possbly to
Central America. Variable numbersof brown pelicans al occur at the Salton Sea, Imperial
County, California, with maximum numbers present in late July and Augug (Small 1994).
Limited numbersof brown pelicans are known to occasonally winter there (Small 1994).
Breeding at the Salton Sea has been recorded only once (16 nestsin 1996) at thisinland location
(Gress, pers. comm. 1996). During the non-breeding season Cd iforniabrown pd icans roost
communally, generally near areaswith adequate food supplies, physcal barriers that offer
protection from predation, human disturbance, and environmenta stressors such as high surf, and
high winds.

Reasons for Decline and Threats to Survival: Brown pelicans experienced widespread
reproductive failuresin the 1960s and early 1970s. Much of the falure was attributed to
eggshell thinning caused by high concentrations of DDE, ametabolite of DDT. Since thelisting
of the speciesthe EPA hasbanned the use of DDT in the United States (37 FR 13369).
Restrictions that banned use of aldrin and dieldrin were imposed in the United States(39 FR
37246). Following this ban, the production of California brown pelicansincreased and was
correl ated with an increase in eggshell thickness (Anderson et al., 1975). Decline of DDE
residuesin Caifornia brown pelicans began | eveling off in 1972, and the i mprovement
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reproductive success began stabilizingin 1974 (Anderson et al., 1977). Other factorsimplicated
in the decline of this subspeci es incl ude human disturbance at nesting colonies and food
shortages. Brown pd icans have nested sporadica ly on Bird Id and, north of the Channd Idands,
since the subgecies decline inthe late 1950sand early 1960s Oil gillspos athreat to both
breedi ng and wintering birds.

Large die offs, such as those that have occurred at the Salton Sea may have adirect impact on
populations of pelicansthat nest in the Gulf of California. Long term effects of large die-offs
have the potential to effect numbers of pdlicans available for dispersal and ultimate recruitment
to the Southern California Bight breeding populations

California Clapper Rail (Rall uslongirostri s obsoletus)

Species Description and Life History: The Califarnia clapper ral wasfederally liged as
endangered in 1970 (35 FR 1604). A detailed account of the taxonomy, ecol ogy, and biology of
the California dapper rail ispresented in the approved Recovery Plan for this gpecies (USDI-
FWS 1984b). Supplemental information is provided below. Clapper rails are non-migratory and
are year-round resdents of San Francisco Bay tidal marshes. Evans and Page (1983) concluded
from research in anorth San Francisco Bay marsh that the clapper rail breeding season, i ncluding
pair bonding and nest condruction, may begin asearly as February. Held observationsin south
San Francisco Bay mardhes sugged that pair formation also occursin February in some areas (J.
Takekawa, pers. comm). The clgpper rail breeding season hastwo nesting peaks one between
mid-April and early-May and another between late-June and early-July. Harvey (1988) and
Foerster et al. (1990) reported mean clutch szes of 7.27 and 7.47 for clapper rails respectively.
The end of the breeding season istypically defined asthe end of August, which correspondswith
the time when eggs laid during reneging attempts have hatched and young are mohile.

Foraging Ecology: California clapper rails forage primarily on benthic invertebrates (J.
Albertson, pers. comm.; Eddlemanand Conway 1994; Vaouean 1972; Test and Test 1942;
Moffitt 1941; Appegarth 1938; Willians1929). The non-migratary nature of the Califarnia
clapper rail makes them extremely vul nerableto local contamination. A signifi cant portion of
the reported prey include algal and detrital foragers, and filter feeders, including bivalves (i.e.
Macoma balthica, Ischadiumdemissum), crabs(i.e. Pachygrapsus crassipes), amphipods, and
polychaetes (i.e. Nereis vexillosa).

Histori ¢ and Current Distribution: Of the 193,800 acres of tidal marsh that bordered San
Francisco Bay in 1850, about 30,100 acres currently remain (Dedrick 1993). This represents an
84 percent reduction from hi storical conditions. Furthermore, a number of factorsinfluencing
remainng tidal marshes limit their halitat valuesfor clapper rals. Muchof theeast San

Franci sco Bay shorel ine from San Leandro to Calaveras Poi nt is rapi dly eroding, and many
marshes aong this shordline coul d lose their clapper rail populationsin the future, if they have
not already. In addition, an estimated 600 acres of former salt marsh along Coyote Creek, Alviso
Slough, and Guadaupe Slough, has been converted to fresh- and brackish-water vegetation due
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to freshwater discharge from south San Francisco Bay wastewater facilitiesand is of lower
quality for clapper rails. Thisconverson hasat | east temporaril y stabilized as aresult of the
drought sincethe early 1990s.

The auitability of many marshesfor clapper railsis further limited, and insome cases precluded,
by their smell size, fragmentation, and lack of tidal channel sysemsand other micro-habitat
features. These limitations render much of the remaini ng tidal marsh acreage unsuitabl e or of
low valuefor the pecies Inaddition, tidal amplitudes are much greater inthe southBay than in
San Pablo or Suisun bays (Atwater et al. 1979). Consequently, many tidal marshes are
completely submerged during hightides and lack sufficient escgpe habitat, likely reaultingin
nesting failures and high rates of predation. The reductionsin carrying capacity in existing
mardhes necesstate the restoration of larger tractsof habitat to maintain gable popul ations

The cl apper rail popul ation is estimated to be approximately 500 to 600 i ndivi dua sin the
southern portion of San Francisco Bay, while a conservative egimate of the north San Franciso
Bay popuation, including Suisun Bay, is195 to 282 pairs. Higoric popuations at Humbol dt
Bay, Elkhorn Slough, and M orro B ay are now extinct; therefore, 30,100 acresof tidd marsh
remaining in San Francisco Bay represent the current distribution of this subspecies.

Reasons for Decline and Threats to Survival: As described above, the clapper rail'sinitial decline
resuted fromhabitat lossand degradation, and reductionin range. Throughout San Francisco
Bay, the remaining clapper ral populationis beseged by a suite o mammalian and avian
predators. At least 12 native and 3 non-native predator species are known to prey on various life
stages of the cl apper rail (Al bertson 1995). Avrtifi cially high local populations of native
predators, especially raccoons, result as development occurs in the habitat of these predators
around the Bay margins (1 Takekawa, pers. canm). Encroaching develgpment nat only
displaceslower order predators fromtheir natural habitat, but also adversely affectshigher order
predators, such as coyotes, which would normal ly li mit population | evel s of lower order native
and non-native predators, epecially red foxes (Albertson 1995).

Hurnting intensity and efficiency by raptors on clapper railsalso isincreased by electric power
trangmission lines, which criss-crosstidal marshes and provide otherwise-limited hunting perches
(J. Tekekawa, pers. comm.). Non-native Norway rats (Rattus norvegicus) |ong have been known
to be effecti ve predators of clapper rail nests (DeGroot 1927, Harvey 1988, Foerster et al. 1990).
Placement of shoreline riprap favors rat populations, which results in greater predation pressure
on clgpper railsin certain marshes These predaion impactsare exacerbated by aredudionin
high marsh and natural high tide cover in mardhes.

The proliferation of non-rative red faxes into tidal marshesof the south San Francisco Bay snce
1986 has had a profound effect on clapper rail populations. Asaresult of the rapi d decline and
amodg compete elimination o rail pgoulations incertain marshes, the San Francisco Bay

Nati onal Wildlife Refuge i mplemented a predat or management plan in 1991 (Foerster and
Takekawa 1991) with an ultimate goa of increas ng rail popul aion | evels and nesting success
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through management of red fox predation. This program has proven successful in increasing the
overall south San Francisco Bay popu ationsfroman all-time low (see below); however, it has
been difficult to effectively conduct predator management over such alarge area asthe south San
Francio Bay, egecially with the many constraints associated with conducting the work in urban
environments (J. Takekawa, pers. comm.).

Predator management for clapper railsis na beingregularly practiced in the north San Francisco
Bay, and rail populationsin thisarea remain susceptible tored fox predation. Red fox activity
has been documented weg of the Petaluma River and along Dutchman Slough at Culinan Ranch
(J. Cdlins pers comm.). Along Wildcat Creek near Richmond, where recent red fox activity
hasbeen observed, the ral population levd in ore tidal marsh area has declined consderably
since 1987 (J. Evens pers conm.), eventhough limited red fax management wasperformed in
1992 and 1993 (J. Takekawa, pers. comm.).

California L east Tern (Sterna antill arum browni)

Species Description and Life History: The Califarnialeas tern (leag tern) was liged as
endangered on Octaber 13, 1970 (35 FR 16047). A detail ed account of the taxonomy, ecology,
and biology of thelead tern ispresented i n the approved Recovery Plan for this species (USDI-
FWS 1980). The Serviceis currently developing anupdated recovery plan, which incorporates
information gathered since the publication o the firg Recovery Plan (USDI-FWS 1980).
Supplementd or updated i nformation is provi ded bd ow.

Californialeast temsare migratary. They arivein Californiain April to breed and depart to
winteri ng areas in Central and South America by the end of September. Little i s known about
least tern wintering areas. Whilein California, | east tern adults court, mate, and select nest Sites,
lay, i ncubate, and hatch eggs; and raise young to fledging prior to departing from the breeding
site.

After their eggs hatch, breeding adults catch and deliver small fi sh to the flightl essyoung. The
adults shift their foraging strategy when chi ckshatch in order to obtain the very smal sized fish
for nedlings (Collinset al. 1979, Massy 1988). Theyoung begin tofly at about 20 daysof age,
but cortinue to be fed and are taught how to feed by their parentsfor some time after fledging
Reproducti ve success is, therefore, closely related to the avail ability of undisturbed nest sitesand
nearby waters with adequate suppliesof appropriately szed fishes

:I'erns typi cally employ a shalow plunge dive technique to capture fish immediat ey below the
water's surface. Aduts usually dive from a hover but occasiorally dive directly fraom flight.
Mog foraging activity is conducted within a couple miles of the colony (Atwood and Minsky
1983).

California Least Ternsare opportunistic i n their foraging strategy and are known to take many
different spedes of fish. However, they seem to slect fishbased on certain morphdogical
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characteristics Maszy and Atwood (1981) conclude thet prey itemsare generally less than9 cm
in length and have a bady depth of less than 1.5 cm.

Oncetheir eggshatch, the adut ternsmust feed their young aswell as themselves The aduts
shift their foraging strategy when chicks hatch in order to obtain the small fish for nestlings
(Cdllinset al. 1979, Massy 1986). The adult ternsbeginforaging nearer the colony and in
water with an abundance of smal prey fish.

The adult tem doesnot dismember larger fish in order to feed its amall chick. The adult captures
afishand dissblesit by shaking, and deliversit whol eto the chick. A small, newly hatched least
tern chick camot swvallow afishthat istoo large or relatively deepbodied. The chicks can only
eat small, elongated fish. Degite an abundance of larger figh that may be preferred food for an
adult Least Tern, an inadequate upply of amaller fish will reduce chick survival.

After fledging, the youngternsdo nat become fully proficiernt at capturing fish until after they
migrate fromthe breeding grounds. Corsequently, parentscontinue to feed their young even
after they are strong fliers

Foraging Ecology: Least terns feed exclusively on small fishes captured in shallow, nearshore
waters, particularly a or near estuaries and river mouths (M assay 1974, Collins et al. 1979,
Massy and Atwood 19814, 1984, Atwood and Minsky 1983, Atwood and Kelly 1984, Minky
1984, Bailey 1984). Whilein California during the breeding season, lead ternsforage far fish in
nearshore waters which are generally productive foraging habitat areas Collins (1995)
summarized lead tern prey selection studies conducted at Naval Air Sation (NAS) Alameda
from 1981 through 1995. Researchers counted fish, by speci es, dropped by least terns flying
between foraging and nestingareas Although studiesof dropped fish do not provide direct
evidence of prey consumed, they do provide agood indication of least tern diets. Least terns
dropped larvae and juveniles of nearly 30 species; however, northern anchovy (Engraulis
mordax) and slvers des (Atherinidae spp.) comprised 25% and 60% of all dropped fish,
repectively. Silvergdes included topamelt (Atherinops affinig and jacksmelt (Atherinopsis
californiensis). Shiner surf-perch (Cymatogaster agregata) comprised approximately 5% of the
tern'sdiet.

Thirty-seven different species of fish dropped by the leag tern while breeding at the Venice
Beach neding dte, next tothe Ballona Creek Chamel, Marina del Rey marinain Santa Monica
Bay, were recorded by Massey and Atwood (1981). At Venice Beach and Hurntington Beachin
Orange County next to the Santa Ana River mouth, in 1978-81, northern anchovy (Engraulis
mordax) and slvergdes including topsmelt (Antherinops affinig), jackamelt (Atherinopsis
californiensis), and Cdifornia grunion (Leuresthes tenuis) composed most of the samples of fish
found dropped inthe nesting areas aswell asmost of the actud ly documented food i tems
(Atwood and Kelly 1984). Very small or ft scaled goeciessuch asgohies (especially
Clevelandia ios, Quietula y-cauda, and Ilypnus gilberti) are under represented in dropped fi sh
surveys.
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The larva and yearling szes of anchoviesand slvers desfdl wd | within the 5 zerange of fish
taken by | east terns. Northern anchovy are a plankti vorous, schooli ng fi shthat broadcast-gpawn
intheBay. Lavae begin shoding a 1.1-1.2 cmin length, and larvae and juveniles formtightly
packed school sin nearshore areas. Topsmelt are a schooling fish that have a prol onged spawning
period from April through Octaber, with a peak inMay and June. Moyle (1976a) described
topsmelt as bottom feedi ng omnivores, based upon the organisms, detritus, and sand grains found
in their stomachs. Stomach content anal yses descri be topsmelt diets as congisti ng of diatoms and
filamentous agae (50% by volume), detritus (29%), chironomid midge | arvae (10%), and
amphipaods (10%). Jacksmelt are ormivaorous, hoding fishthat pawn in lae winter and early
spring. Large schods of juveniles remain in the Bay through the ummer, emigrating to coadal
watersinthe fdl. Juvenile jacksmelt foragng behavior, described by Bane and Bane (1971), is
gmilar to that of topsmelt. Jacksmelt juveniles are bottom feeding omnivores, primarily feeding
on agae, detritus, small crustaceans, and amphipods. Cdifornia least terns can therefore be
considered exclusive consumers of trophic level 3fish.

Historic and Current Distri bution: The Califarnialead tern continues to accupy nesting sites
distributed throughout itshidoric range The historic breeding range extended along the Padfic
Coad from MossLanding, Monterey County, Califomia, to San Jose del Cabo, southem Baja
California, Mexico (A.O.U 1957, Dawson 1924, Grinnell 1928, Grinnell and Miller 1944).
However, least terns were nesting several miles north of Moss Landing at the mouth of the Pgjaro
River, Santa Cruz County, California, at | east from 1939 (W.E. Unglish, Western Foundati on of
Vertelrate Zod ogy egg cdlection) t01954 (Pray 1954); and although neding at San Franci<o
Bay was na confirmed until 1967 (Chandik and Baldridge 1967), numerousspring and summer
records for the area suggest nesting may have occurred previ oudy (Allen 1934, Chase and Paxton
1965, Grinnel and Wythe 1927, Sibley 1952). Snce 1970, neding dtes have been documented
in California from San Francisco Bay to the Tijuana River at the Mexican Barder; and in Baja
CaliforniafromEnsnadato San Jose del Cabo at the tip of the peninsula.

There are no rel iabl e esti mates describing the histori c numbers of Cal ifornia least terns along the
Pacific Coad (USDI-PWS 1980). Early accounts describe the exigence of substantial cdonies
alongthe southern and central California coag (Grinnell 1898; McCormick 1899, as cited in
Bent 1921), including a colony of about 600 breeding pairsalong a 3-mile stretch of beach in
San Diego Courty (Shepardson 1909). At the time of itsFederal listing asendangered in 1970,
the U.S population of theCaliforna least ternwasestimated to be 600 breeding pairs (Fancher
1992). The dramatic decline in breeding | east terns has been attri buted to the degradation and
loss of breeding sites, coloni es, and foraging areas, which resulted from human development and
disturbance, and pdlution (USDI-FWS 1980).

Since its liding, the satewide popul ation of the leag tern has recovered to an edimated 4,009
breeding pairsin 1997 (Ron Jurek, pers. comm). Despite this dramati c increase i n breeding

pairs statewide monitoring has revealed threats to the least ternwhich emphaszes theimpartance
of demography to the least tern's survival and recovery. 1n 1983, for example, the presence of
predators caused most of the NAS Alameda colony to attempt to breed at the Oakland Airport



Ms. FdiciaMarcus 26

site, where 61 nesting pairsproduced only 8 fledglings. This event and ather uff at ather
colony/ned sites has highlighted the importance of multiple neding sitesavailable to a colony.
The effectsof El Nino yearson outhern CA colones has highlighted the significance of mutiple
clusters distributed along the coad.

The curent U.S. popuation of the Californialeast tem isgrouped into 5 geagraphically discrete
clugers which support multipleactive and higoric breeding stes. These clugersinclude: (1)
San Diego County, (2) LosAngeles/Orange Counties, (3) Ventura County, (4) San Lus

Obi gpo/Santa Barbara Counties and (5) San Francisco Bay area. The maintenance of multiple
viabl e clusters and multipl e breeding sites within them isimportant to the least tern's survival and
recovery.

San Diego County The San Di ego County cluster includes 24 active nest sites and supports the
maority of the U.S. population of the California least tern. The active nest sites and number of
pairsrecorded in 1997 (in parentheses) include White Beach (17), three sites at the Santa
Margarita River mouth (728, 41, and 39), five sitesin Batiquitos Lagoon ( 83, 59, 25, 0, and
104), San Elijo Lagoon (9), three sitesin Misson Bay (20, 268, and 76), nine sitesin San Diego
Bay (0, 102, 22, 310, 15, 85, 0, 38, and 36), and the Tijuana River Estuary (211). Least tern
foragng has been studied at Misson Bay (ERC 1989, SWRI 1994). Least tem foraging studies
or observations in San Diego Bay indicate avery significant reliance upon the Bay’ stidal waters
(Baird 1993, 1995, Manning 1995). Whilevirtually every coastal area of southem Californiais
vulnerable to exposure to toxic or environmentd ly contaminati ng di scharges from theintense
industri dizing/urbanizing i nfluences, San Diego B ay has been particul arly devel oped asa
comnercial port, maga U.S. Navy homeport, and indudrial area.

L os Angeles/Orange Counties The Los Angel es County/Orange County cluster incl udes active
nest stes at Venice Beach, Pier 300 (Termiral 1dand), Pier 400 and TC2 (new harbor dtes), Seal
Beach Nati onal Wi ldlife Refuge, Bol saChica, Huntington Beach, and U pper Newport Bay. In
1997, these sites supported 375, 4, 76, 178, 141, 373, and 82 nests, respectively. Atwood and
Minsky (1983) studied the foraging patterns of breedi ng least terns at Hunti ngton Beach and
Venice Beach nesting coloni es. Drai nage channeds from highly urbanized areas di scharge near or
directly intothe lead tern faraging areas San Pedro Bay hasbeen the focus of foragng gudies
of least terns nesting at the Terminal Island colony (MEC 1988, Keane 1997). Theleast tern
relies ypon fish captured in the nearshore zone, and intidal sloughsand relatively shallow bodies
of water that support large numbersof smd | fish. In highly urban LA and Orange Counties, these
are water bodiesunder the influence of avery wide variety of indudrial discharges, particuarly
San Pedro Bay which isalso acomnercia port and highly industrialized area.

San L uis Obispo/Santa Barbara Counties The San Luis Obigpo County/Sarta Barbara County
cluster includesactive lead tern nest gtes at Oceano (Pismo) Dunes State Vehicul ar Recreational
Area, Mussel Rack (Guadalupe) Dunes and Beach 2 and Purisma Pant at Vandenberg Air
Force Base. 1n1997, these sitessupparted 6, 30, 3, and 25 neding pairs regectively. Inthis
portion o their range Califarnia least temsare knownto farage in the Santa Ynez and Santa
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Maria River lagoons inthe Pacific Ocean Lead ternsalso stage at area lagoonsprior to
pog-breeding dispersal.

Ventura County The Ventura County cluster incl udes seven nest sites at three locati ons: Poi nt
Magu Naval Air Station, Ormond Beach, and McGrath State Beach at the Santa Clara River
mouth. In 1997, these three locations supported gpproximately 74, 63, and 43 nedting pairs,
respectively. Inthisportion of their range California least terns are known to forage in the
Ormond, Ventura, and Santa Clara River L agoons, Mugu L agoon, Revolon Slough, and in the
slough near the Mandalay Generaing Sation. Lead ternsalso stage at area lagoonspriar to
pog-breeding dispersal.

San Francisco Bay In the San Francisco Bay, leas ternshave nested at 6 9tesin Contra Costa,
Alameda, and San Mateo Counties. Mogt sites in the San Francisco Bay have not been used by
breeding least ternsin recent years. Presently, only NAS Alameda supports sgnificant numbers
of nesting pairs There are two other minor least tem breeding Stes that remainin the San
Francisco Bay area, but the Oakland Airport site has not been used in years and the PG& E
Pittsburg site supportsonly 1 to 4 pairs each year, including 4 pairsin 1997. Therefore, the NAS
Alamedasite currently representsthe entire San Francisco Bay area populati on, and i sthe most
northern of | east tern breeding colonies by about 178 miles. Because of its northern | ocation, the
NASAlameda siteis relatively unaffected during EI Nino years when many southern Cdifomia
Stes experi ence pronounced breeding fail ure resulting from limited food avail &bility. Inthe most
recent El Nino year, 1992, the NAS Al ameda site supported 6 percent of the statewide number of
breeding pairs, but produced 16 percent of the totd statewide number of fl edglings.

Accordingto Caffrey (1995), theleast tern breeding Ste at NAS Alameda hasplayed a
sgnificant role i n recent i ncreases in the number of least terns throughout California. The NAS
Alamedasdite is consistently one of the most successful sitesin California. Between 1987 and
1994, the NAS Alameda site supported 5to 6 percent of the statewide breedi ng population out of
351040 siteseach year, but produced an average of 10.6 percent of thetotal number of
fledglings produced statewide in each of those years. In 1997, an estimated 244 pairs of least
ternsnested at the colony out of atotal population of over 4,000 neding pairs at 37 breeding sites
alongthe Californiaand Baja California coads. In 1997, an edimated 316 young fledged
successfully at NAS Al ameda; thi s represented 10.1 percent of the total number of fl edglings
produced throughout California that year. By consistently producing | arge numbers of fl edglings
each year, the colony has added large numbersof potential new breeding birdsto the statewide
population. Therefore, this gte is considered to be ore of the mog impaortant "source”
populations in Californi a serving to balance out losses at many "sink™ locations throughout the
state.

In San Francisco Bay, pog-breeding adultsand fledglings move to South San Francisco Bay salt
ponds where they may remain for several weeks prior to migrating south (Feeney and Collins
1988, Collins 1989).
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Reasons for Decline and Threats to Survival: Californi aleast terns were once common aong the
central and outhern Cdifomia coast. The decline of the Californialeast tem isattribued to
prolonged and widespread destruction and degradation of nesting and foraging habitats, and
increadng human disturbance to breeding colonies. Conflicting usesof southern and central
Californa beachesduringthe California lead tern nesting season have led to ilated colony dtes
that are extremd y vulnerable to predation from native, feral and exoti ¢ speci es, overwash by high
tides, and vandalism and harassment by beach users. Sinceits classification as a Federa and
State endangered species, congderable eff ort has been expended on annual populati on surveys,
protection and enhancement of existi ng nesting colonies, and the establishment of new nesting
locations. Control of predatars constitutes ore of the mog crucial management regponsibilitiesat
Californialeast tern nesting sites.

An important aspect of recovery isthe protection of coastal feeding grounds of colonies by
maintaining hi gh water quality and preventing tideland fil | and drai nage proj ects. Protection of
non-neding, feeding, and rooding habitats from detrimental land or water use changesin San
Diego and Los Angeles County is aso important for recovery (USDI-FWS 1980).

Light-footed Clapper Rail (Ralluslongirostrislevipe)

Species Description and Life History: The light-foated clapper rail was liged as an endangered
specieson October 13, 1970 (35 FR 16047). A recovery pan for the ecieswasisaued in 1979
and revised in 1985 (USDI-FWS 19854). Thi s recovery pl an describes the biol ogy, reasons for
decline, and the actions needed for recovery of light-footed dapper railspopulationsin

California (USDI-FWS 19854). The light-footed cl apper rail's coloration blends with the dense
gands of cordgrass (Spartina foliosa) dominating i ts preferred habitat in coastal salt or brackish
water marshes. Malerail s are approximately 12 i nchesin length and are dightly larger and more
colorful than females. The birds are tawny-breasted with gray-brown backs, vertical white bars
on the flanks and show whitish coloration under the short tail, on the chin, and over the eye. The
rails hills are mostly orange and the hirds' legs and feet are largely brownish.

Rail s breed from mid-March to mid-August, usud ly selecting dense stands of cordgrass (Spartina
foliosa) asa ned site, dthough nest are occagonally observed in pckleweed (Salicornia
virginica) or other marsh type vegetation. In addition to a brood ned, pairs usually build a
number of neds, scured into surrounding vegetation, to serve asrefuges from high tides Males
and females usually share the reporsihility for incubation of 4-10 eggs, which hatch in 18-27
days Hatching rails are covered inblack downand areable tofollow along after theadultsin
the marsh within afew hours of hatching. The young rails are dependent upon the adults for
several weeks and are still beingfed occasionally upto at least 6 weeksof age (Zembal 1989).
Light-footed rails oend much of their time in lower salt marsh habitat, particularly in cordgrass
Although this plant species provides preferred nesting substrates, nest are also built in common
pickl eweed and other upper marsh plants on hummock s of hi gh ground surrounded by low marsh
(Masey et al. 1984).
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Limi ted evidence exigsfor i ntermarsh movementsby rails, thisbird isresdent initshome marsh
except under unusual circumdances Within-marshmovementsare a0 corfined and gererally
of no greater spread than 400 meters. Minimum home range sizesfor 9 rails that were radio-
harnessed f or tel emetry at Upper Newport Bay varied from approximately 0.8to 4.1 acres. The
larger areas and daily movements were by first-year birds attempting to claim their first breeding
territori es (Zembal 1989).

Foraging Ecology: Therail is anopportunigic omnivare. A wide variety of mastly animal foods
is consumed using many different foraging strat egiesincluding gleaning, probing, crab hunting,
fishing, and scavenging Ove 90% of the observed faraging hasbeen of rails executing hundreds
of geansand usually shallow prabesover the marsh subgrate per hour and consuming hundreds
of prey items. However, crabs are i mportant i n the diet, too, along with snails, insects, and
invertebrates. Plant foods are uncommon (Zembal 1989).

Histori c and Current Distri bution: The light-footed cl apper rail isa resident of coastal marshes,
rangng historically from Carpnteria Mardh in Sarta Barbara Courty, California southto San
Quintin, Baja Califomia, Mexico. The current digribution o the light-footed dapper rail is
limited to Upper Newport Bay, Anaheim Bay, Tijuana Siough National Wil dli fe Refuge, and
Mugu lagoon. The spring counts in 1997 revealed 307 pairsof railsin 16 marshes in California.
Of thistotal, 48.5 percent of the railswere in Upper Newport Bay, Orange County, California
(Zembal unpublished data, 1997).

Reasons for Decline and Threats to Survival: The dedruction and degradation of hahitat led to
small, isolated subpopulations and prompted the liding of thisspedes. The United States

popul ation has been censused amually over the pag decade and the downward trend has
continued. The spring countsin 1989 revealed only 163 pairsof railsin 8 marshes in California.
Of thistotal, 116 pairsor 71.2 percent of were in Upper Newport Bay, Orange County,
California (Zembal 1990). The onehundred thirty-3x pairs detected in Upper Newport Bay in
1992 (Zemba 1993) may closaly approach the maxi mum number of pairs that can be
accommodated at thislocale (Richard Zembal, personal communication, 1993).

Marbled Murrelet (Brachyramphus mar moratus)

Speci es Description and Life History:  The marbled murrel et was federally listed asa threatened
speciesin Washingon, Oregon and Califomia on September 28, 1992 (57 FR 45328), primarily
due to loss of nesting habitat. The final recovery plan was released in 1997 (USDI-FWS 1997b).
Critical habitat was dedgnated in 1996 toinclude 32 critical habitat units(CHU's) in
Washington, Oregon, and California, primarily on Federal lands Primary condituent elements
of the CHU’ sinclude 1) individual treeswith potential nesting platforms and 2) farested areas
within 0.8 kilometers (0.5 mile9 of individual treeswith potertial neding pdatformsand a
canopy height of at least one-half the sitepotertial tree height.

The Recovery Plan for the Marbled Murrel et (USDI-FW S, 1997) establi shes six conservation
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zones for the species throughout its range i n Washington, Oregon, and California. Conservati on
zones 4-6 arelocated in Cdifornia. Narratives for each of these zones are included in the
recovery pan. Conservation zane faur, the Siskiyou Coas Range Zore, extends from North
Bend, Oregonto the southern end of Humbddt Bay, California. Conservation zone five,
Mendocino Zore, extendsfromthe southem end of Humbol dt Bay to the mouth of San Franciso
Bay. Zmne 9x, the SantaCruz Mauntains Zone, extends from the mouth of San Francisco Bay to
Point Sur, Monterey County. Each of these zones include all nearshore wate's, as previoudy
defined, within 1.2 miles of the Padfic shoreline. Watersimpacted by the CTR include all
freshwater, and estuari ne ecosystems coincidental with these conservation zones, including
Humbol dt, San Franci sco, Tomales, Bodega, Haf Moon, and M onterey B ays.

The marbled murrelet isa small diving seabird that breedsalongthe Pacific coag of North
Americafrom the Aleutian Archipd ago and southern Alaska south to centrd California (USDI-
FWS 1997h). The marbled murrelet is the only member of the Alddae family knownto neg in
trees Preferred neging habitat for the speciesis characteristically old-growth, coniferousforests
within 50 miles of the coad. Neding gand characteristicsinclude large, old trees, generdly
greater than 32 inches diameter at breast hei ght (dbh), with large | imbs whi ch provide nest
platforms. Nest are typically located near the bole of the tree and are smple depressions
sometimes located in clumpsof mossand lichens

Marbled murrelets nest in old-growth forests, generd ly characteri zed by largetrees (> 32 inches
dbh), multiple canopy | ayers, and moderate to hi gh canopy closure. Asof April 2, 1996, a least
95 active or previously used tree nestswere located inNorth America: 9 inWashingion, 41 in
Oregon, and 12 in Cdifomia (K. Nelson, pers Comm. 1996; Birford et al. 1975; Varoujean et
al. 1989; Quinlan and Hughes 1990; Hamer and Cummins 1990, 1991; Kuletz 1991; Singer et
al. 1991, 1992; Hamer and Nelson 1995). All nestsin Washington, Oregon, and Caiforniawere
located in old-growth trees that were greater than 32 inchesdbh. Most nests were | ocated on
large or deformed, mosscovered branches however, a few nestswere located onsmaller
branches and some neds were Stuated on duff platforms composed of conifer needlesor dicks
rather thanmoss Suchlocationsallow easy access to the exterior of the forest and provide
shelter from potertial predators Neg sitesin California were located in stands containing dd-
growth redwood (Sequoia sempervirens) and Dougl as-fir. Nest sitesin Oregon and Washi ngton
were located in stands dominated by Douglasfir, wedern hemlock (Tsuga heterophylla), and
Sitka spruce (Picea dtchensis). Sutable marbled murrelet habitat isdefined as foreg stands with
conditionsthat will suppart nesting marbled murrelets.

Marbl ed murrel ets appear to be solitary in their nesti ng and feedi ng habits, but interact in groups
over the forest and at sea (Sealy and Carter 1984, Carter and Sealy 1990, Nelon and Hamer
19954). They lay on one egg on the limb of alarge coniferoustree. Incubation lasts 30 days and
fledging takes 28 days. Both sexesincubate the egg (Nelson and Hammer 1995a, Nel son and
Peck 1995, Simons 1980, Singer et al. 1991, 1992).

Foraging Ecology: The marbled murrelet forages amost exclusively in the nearshore
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environment, incl uding bays, estuari es, and idand groups. Adult marbled murrelets forage on a
variety of aguatic organignsincluding Pacific sand lance (Ammodytes hexapterus), Pacific
herring (Clupea harengus), northern anchovy (Engraulis nordax), capelin (Clupea spp.), and
smdts (family Osmeidae), aswel asinvertebrat es such as Euphausia pacifica and Thysanoessa
spinfera. Intheearly 1900's, Pacific sardines (Sardinops sagax) were al0 documerts aspreyin
Cdifornia. Adults, subadults, and hatching year birds feed primarily on larva and juvenil efish,
whereas nestlings are most commonly fed larger second year fish. The sand lance isthe most
comnon food of the markded murrel et acrossits range, conprisng up to 52% of the dbserved
prey items anchovy and herring comprised roughly 29% of dbserved prey items and Osmerids
comprised the remainng 24% of prey item observations (Burkett 1995). The speciesisan
oppartunidic forager, relying an numerousspeciesof fish taken in the nearshore environment.
Thisstrategy is believed to have sustained the species after declinesin higoric prey species
(Ralphet al 1995, USDI-FWS1997b). Marbled murrelets will also forage in fresh water lakes
on salmonid fry, fingerlings, and yearli ngs (Carter and Seal y 1986).

During the breeding season, the marbled murrel et tends to forage in well-defined areas aong the
coad in rd atively shall ow mari ne waters, i ncl udi ng encl osed bays and eduaries.

Histori c and Current Distribution: The hi storic distri bution of the marbled murrel et within the
listed range was continuous in nearshore waters and in coniferous forests near the coast from the
Canadian border south to Point Sur, Monterey County, California. Current breeding popul ati ons
are dicontinuousand concentrated at sea in areas adjacent to remaining late-successonal,
coadal, coniferousforests Off the California coad, marbled murrelets are concentrated in two
aeasa sea, corregponding to the threel argest remaining blocks of older, coadtal forest. These
block s of older forest are separated by areas of little or no habitat, which correspond to locati ons
at sea where few marbl ed murrel ets are found. A large gap (about 300 miles) occursinthe
southern portion of the marbled murrelet’s breeding range, from San M ateo and Santa Cruz
courties northto Humboldt and Del Narte counties, Califomia. Marbled murrelets likely
occurred in the gap prior to extensive lagging of redwood forests (Paton and Ralph 1988).

Estimat es of the marbled murrelet population size in Californi aare based on research over the
past 15 years. In 1979-1980, the breeding populati on was estimated to be about 2,000 birds,
based on data coll ected whil e conducti ng surveys of other seabird colonies (Sowlset al. 1980).
Utilizing Sowls dataand smilar information collected in 1989, Carter and Eri ckson (1992) and
Carter et al. (1990) estimated the breeding popuation at 1,650 to 1,821 hirds. Ralph and Miller
(1995) conducted mare intengve at-sea aurveysin small portionsof the murrelet’ srange in
northern California from 1989 to 1993. These nulti-year surveys specifically designed to
estimate population size in California, used different methods and assunptions and edimate a
total State popul ati on size of approximately 6,000 breeding and non-breeding birds. Ral ph and
Miller, however, extrapolated resultsfromsmall areasto estimate numbersof murreletsover
much larger areas; the result may be an overesti mation of murrelet population size, given the non-
uniform digribution of murreletsat sea.
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Marbl ed murrel et popul ati ons in Ca ifornia, Oregon, and Washington apparently are declining
rapidly. Current edimatesof nesting success and recrutmert are well below levels required to
sudain populations inthe Pacific Northwest (USDI-FWS1997b). A popu ation model which
analyzed likely ranges of fecundity and survivorship edimated that murrel etspopulation 9zesin
Washington, Oregon, and Californi aare most likely declining at arate between 4 and 6 percent
per year (Beissinger 1995).

The didribution o the marbled murrelet inCaliforniaislimited tothree separate areas, primarily
asociated with remaining contiguous dd growth fored habitat (Carter and Erickson 1992),
Histori cal ly the species was plentiful duri ng the winter months from Monterey county north to the
Oregon border. Today the remainng popuationsof murreletsare disjunct and separated by great
distances, | argely the result of al ack of suitabl e breeding habitat. For further i nformati on on the
status distribution, and bid ogy of themarbded murrelet refer to the Ecology and Conservation
of the Marbled Murrelet (Ra ph et al. 1995), Marshall 1988, and Carter and Morrison 1992.

Reasons for Decline and Threats to Survival: Suitable habitat has declined throughout the range
of the marbled murrelet asareault of commercial timber harves, with some lossattributable to
natural disturbance such asfire and windthrow. Timber harves haseliminated maost suitable
habi tat on private | ands within the three sate area (Norse 1988, Thomaset al. 1990). A total of
approximetely 2,552,200 acresof auitalle marbled murrelet habitat occur on Federal landsin
California, Oregon, and Washington.

Marbl ed murrel et reproductive success may be adversdly aff ected by forest fragmentati on and
associated effects from excessive amounts of edge. Fragmented forests can have higher numbers
of predatorsthat can adapt to the changing environment, leading to increased predation on
murrelet nests that may be easier for a predator to | ocate in a fragmented forest. Rel atively high
observed predation rates areof great concem and have led the Service to conclude that
maintenance and devel opment of suitable habitat inrelatively large contiguousblockswill
contribute to the recovery of the murrelet (USDI-FWS 1997b).

Spillsof oil and other poll utants along the coast of Cdifornia, Oregon, and W ashington can a so
do locd harmto populations The central Califomia population of marbled nurreletsis
especialy vulnerableto oil spill events. Changes in prey abundance from over-harvest, El Nino
events or pdlution related deaths can also cause reproductive failure (USDI-FWS 1997D).

Indudrial discharges fromthe population centersof San Francisco Bay, California, Puget Sound,
Washington, and Vancouver, British Columbia, have contaminated eduarine sedimentswith
heavy metals, petroleum hydrocarbons, and PCB. The mgjor ri vers with historic pol lutant
dischargesin the murrelet range include the Sacramento-San Joaquin River System (Fry 1995).

Protecti on of the foraging areasisacritica component to a successful recovery strategy. The
main threats to marbled murreletsidentified in their mari ne habitat result i n the | oss of
indi viduals through death or injury. Marbl ed murrel ets are adversdly aff ected by spil s of oil and
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other pol lutants. Given the essentia role of the marine environment, protecti ng the quality of the
marine environment and reduci ng adult and juvenile mortal ity in the marine environment are
integral partsof the recovery effort. Importart near-shore ervironmentsin Californiainclude
Cape M endocino to the Oregon border (includi ng Humboldt and Arcata Bays, and river mouths
of Smith, Eel, and Klamath Ri vers and Redwood Creek), and central Californiafrom San Pedro
Point southto the mouth of the Pgjaro River, including the nouths of Pescadero and Waddell
Creeks aswell as aher aeeks Protection of areaswhere prey may concentrate shoud extend 2
km of fshore and include estuari es, the mout hs of bays, and eddiesin the vi cinity of headlands.
Additionally prey breeding areas such as near-shore kel p beds, sand or gravel beaches, and sand
banks should be protected (USDI-FWS 1997b).

Pacific Coast Population of the Western Snowy Plover (Charadrius alexandrinus nivosus)

Species Distribution and Life History: The Pacific caast pgpulation of the wegern snowy plover
(plover) wasfederally liged as threatened on March 5, 1993 (50 FR 12864). A designation of
critical habitat for the plover was federally proposed on March 2, 1995 (60 FR 11763), final
critical habitat for the specieswasdesignated on January 6, 2000 (64 FR 68508).

The westernsnowy plover is asnall shorebird that forages oninvertebratesin areassuch as
intertidal zones, the wrack line, dry sandy areas above high tide line, salt pans, and the edge of
salt marshes The pover breedsprimarily on coastal beachesfrom southern Washington to
souhern Bgja Califomia, Mexico. Other lesscomnon nesting habitat includes slt pans coadal
dredged spoil disposal stes, dry sdt ponds, st pond levees (Widrig 1980, Wilson 1980, Page
and Stenzel 1981), and riverine gravel bars (Gary Lester, pers comm.). Sand spits, dune-backed
beaches, unvegetated beach strands, open areas around estuaries, and beaches at river mouths are
the preferred coadal halitats for nesting (Senzel et al. 1981, Wilson 1980).

Snowy plovers breed in colonies with the number of adults at coastal breeding sites ranging from
210 318 (Page and Stenzel 1981; Oregon Department of F sh and Wil dlife 1994; Eric Cummins,
pers. comm.). The breeding distri bution is skewed towards the southern portion of the western
snowy plover’ s range with the mgjority o breeding activity occuringin Ventura, Santa Barbara,
San LuisObigo, and Morterey courties (Ray Brandield pers. comm. 1998). Ned sitestypically
occur in flat, open areas with sandy o sdine subdrates vegetation and driftwood are usually
sparse or absert (Widrig 1980, Wilson 1980, Senzel et al. 1981). Themajority of snowy
plovers are site-faithful, returning to the same breedi ng site i n subsequent breeding seasons
(Warriner et al. 1986).

The breeding season of the coastal popu ation of the wegern snowy plover exendsfrom ealy
March through late September. Nest initiation and egg | aying occurs from mid M arch through
mid July (Wilson 1980, Warriner et al. 1986). The usual clutchsize isthree eggs. Both exes
partici pate in incubation, which averages 27 days (Warriner et al. 1986). Plover chicksare
precocious, leaving the nest within hours after hatching to search for food. H edging (reaching
flying age) requires an average of 31 days (Warriner et al. 1986). Broodsrarely remainin the
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nesting territory until fledging (Warriner et al. 1986, Stern et al. 1990).

Snowy ploverswill renest after loss of clutch or brood (Wilson 1980, Warriner et al. 1986).
Double brooding and polygamy (i.e., the fema e successfully hatches more than one brood in a
nesting season with different mates) have been observed in coastal California (Warriner et al.
1986) and aso may occur in Oregon (Jacobs 1986). After | oss of a clutch or brood or successful
hatching of anest, plovers may renest in the same site or move, sometimes upto several hundred
miles, to other colony sites to nest (Gary Page, pers. comm.; Warriner et al. 1986).

Foraging Ecol ogy: Snowy pl oversforage on invertebratesin the wet sand and amongst surf cast
kelp within the intertidd zone; in dry, sandy areas above the high tide; on salt pans, spoil Stes,
on mudflats; and along the edges of sat marshes and sdlt ponds. In San Francisco Bay, breeding
plovers forage on invertebrates around salt ponds, and on nearby mudfl ats of tidal creeksand the
Bay. Only anecdotal information exists on plover food habits. Page, et al. (1995) and Reeder
(1951) li sted known prey items of plovers on Pacifi c coast beaches and tidal flats: mole crabs
(Emeritaand oga), crabs (Pachygrapsus crassipes), polychaetes (Neridae, Lumbrineris zonata,
Polydora socialis, Scoloplos acmaceps), amphipods (Corophium spp., Ampithoe spp.,
Allorchestes angustus, and sand hoppers [Orchestoided)] ), tanadaci ans (leptochelia dubia, flies
(Ephydridae, Dali chopodi dae), beetl es (Carabidae, Buprestidae, Tenebrionidae), d ams
(Transenella sp.), and ostracods. Feeney (1991) described plover prey itemsin sat evaporation
pondsin South San Francisco Bay: flies (Ephydra cinerea), beetles (Tanarthrusoccidentalis,
Bembidion sp.), moths (Perizoma custodiata) and lepedopteran caterpillars.

Histori ¢ and Current Disgtri bution: Snowy plovers occur a ong coastal beaches and estuari es from
Washington to Baja California, M exico. Based onthe mos recent surveys, atotal of 28 snowy
plover breeding stesor areas currently occur on the Pacific Coagt of theUnited Sates. Two
sites occur in southern Washington--one a Leadbetter Poi nt, i n Will apa Bay (Widrig 1980), and
the other at Damon Point, in Grays Harbor (Anthony 1985). In Oregon, nesting birds were
recorded in 6 locationsin 1990 with 3 stes (Bayocean Spit, North Spit Coos Bay and spoils, and
Bandon State Park-F oras Lake) supporting 81 percent of the total coastal nesti ng population
(Oregon Department of Fish and Wildlife, unpubl. data, 1991). A total of 20 plover breeding
areascurrently occur incoadal California (Pageet al. 1991). Eight areas support 78 percent of
the Cadlifornia coastal breeding population: San Francisco Bay, Monterey Bay, Morro Bay, the
Callendar-Mussel Rack Dunres area, the Paint Sal to Point Conception area, the Oxrard lowland,
Santa Rosa Island, and San Nicolas Island (Page et al. 1991).

The coaga popuation of the wedern snowy plover congsts o both resident and migratory birds
Some birds winter in the same areas used for breeding (Warriner et al. 1986, Wilson-Jacobs,
pers comm. in Page et al. 1986). Other birdsmigrate either north or south towintering areas
(Warriner et al. 1986). Ploversoccadonally winter insouthem coastal Washington (Brittell et
al. 1976), and about 70 plovers may winter in Oregon (Oregon Department of Fish and Wildlife
1994). The mgority of birds, however, winter south of Bodega Bay, Cal ifornia (Page et al.
1986), and subgantial numbers ocaur in the San Francisco Bay (Bay). Wintering coastd
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populationsare augmented by individualsof the interior popuationthat breed west of the Racky
Mountains (Page et al. 1986, Stern et al. 1988).

Reasons for Decline and Threats to Survival: Poor reproductive success, resulting from human
disturbance, predation, and i nclement west her, combined with permanent or long-term loss of
nesting habi tat to encroachment of i ntroduced European beachgrass (Ammophila arenaria) and
urban devel opment has led to a decline inactive nesting colanies as well as an overall declinein
the breedi ng and wintering popul ati on of the western snowy plover a ong the Pacific coast of the
United Sates. Of the 87 higoric lreeding aress, only 28 remain (Page and Stenzd 1981;
CharlesBruce, pers. comm; E. Cummins pers comm.). The neging popuation inthe three
statesis edimated to be around 1,500 adults(Page et al., 1991). Pageand Sterzel (1981)
estimated that the South Bay supparts 10% of Cdifomia'sbreeding snowy plovers of which 90%
can be found neging in Alameda County salt pond systens.

Yuma Clapper Rail (Ralluslongirostrisyumaensis)

Species Description and Life History: The Y uma clapper ral waslisted asendangered on March
11, 1967 (32 FR 4001). TheY umaclapper rail isa chicken-szed bird thet isgrayish-brown
with atawny breast and barred flanks. They prefer habitat that isdensely vegetated with either
catail s (Typha sp.) or giant bulrush (Scirpus californicus). Territoriesare gererally inareas
with atrangti on from standi ng water to saturated soil s, but the presence of pond openi ngs and
flowing water are alo important for foragng. Yuma dapper rails occur infresh water marshes
(e.g. cattail, alkali bulrush, and reed), within the vicinity of the Salton Sea and the Colorado
River. Thisspeciesis known to occur withinagricultural drains which contain suitabe habitat.
Moreover, thisspecieshasbeen found to use extremely small patchesof habitat within
agricutural drains, patcheswhich barely provide enough cover for concealment. Further
information isfound in Bennett and Ohmart 1978, Todd 1986, and Conway et al. 1993.

Foraging Ecology: The Yuma clapper rail has been documented to feed on awide variety of
invertebrat es and some vegetation. Included initsdiet are crayfish, fresh water prawns, weevils,
isopods, clams, water beetles, leeches damselfly nymphs small fish, tadpdes, seedsand twigs
Based on the available information, crayfish appear to make up the majority of its food intake.

Historic and Current Didtri bution: The largest single breeding population of Y uma clapper rails
in the United Statesis |l ocated i n the Wi ster Unit of the Cdifornia Department of Fish and
Game's Imperial Wildlife Area. Inthe 1994 census, 309 individuals were | ocated i n the ponds of
the Wigter Unit (Steve Montgomery, SIM Biol ogicd Consultants, pers. comm.). Inthat same
year, surveys of the Salton Sea Nationd Wildlife Refuge and adjacent drainages|ocated 95
individuals, most of which were breedi ng pairs (Ken Sturm, Salton Sea Nati onal Wildlife
Refuge, pers. canm). Large populationsof this peciesoccur in the Inperid and Palo Verde
Vdleys.

Additional Yuma cl apper rails can be found along the Colorado River duri ng the breeding
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season. Rails use the Lower Col orado River from the US border north to Topock M arsh. Inthe
last conmplete cenaus o the Lower Colorado River in 1994, the estimated total population was
1,145. Based on census datafrom 1990 to 1995, the Y uma cl apper rail popul ati on aong the
Colorado River gopears to be stable at thistime.

Reasons for Decline and Threats to Survival: Significant habitat |osses are believed to have
occurred in the lower Colorado River and the delta with the construction of large water
reclamation prgects dongthe CaoradoRiver. Recent dudiesof the Y uma clapper rail indicate
that this goeciesmay be at risk of sdenium-induced reproductive impacts(Rusk 1991, Roberts
1996). While censusinfarmation has not indicated a decline, seleniumconcentraionsin therail
eggs and tissues anal yzed are at levels that coul d result in dight reductionsin reproductive
uccess.

Bonytail Chub (Gila €l egans)

Species Description and Life History: The bonytail chub wasfirst proposed for listing under the
ESA on April 24, 1978, as an endangered species. The bonytail chub was lided as an
endangered ecieson April 23, 1980 (45 FR 27713), with an effective date of the rue of May
23, 1980. Inthefinal rue, the Service determined that at that time there were no known areas
with the necessary requiremerts to be determined critical habitat. Critical habitat wasdesignated
in1994. Critical habitat for the bonytail chub includes portions of the Colorado, Green, and
YampaRivers. Critica habitat includesthe Col orado River at Lake Havasu to itsfull pool
elevation (USDI-FWS 1993a).

The bonytail chub isone of three cl osdly rel ated members of the genus Gila found in the
Colorado River. Confusion about the proper taxonomy and the degree of hyhridization between
the bonytail chub, the humpback chub, (Gila cypha), and roundtail chub, (G. robusta), has
compicated examinations of the status of thesefish. The bonytail chub isa highly streamlined
fishwith avery thin, pencil-like, caudal peduncle and large, falcate fins (Allan and Raoden
1978). A nuchd hump may be present behind the head. Maximum length isabout 600
millimeters(mm), with 300-350 nm more cammon (USDI-FWS 1990). Weigkhts are generally
less than one kilogram (kg) (Vanicek and Kramer 1969). Bonytail chub are | ong-lived fi sh; some
have reached at least 49 years of age (Minckley 1985).

With their streamli ned bodies, bonytail chub appear to be adapted to the Colorado River and
large tributary streams. Even with these adaptations, this species does not sel ect areas of high
velocity currents and use of pods and eddiesby the fishis ggnificant (Vancek 1967, Vanicek
and Kramer 1969).

Spawningtakes pace in the late ring to ealy summer (Jonez and Sumner 1954, Wagner 1955)
in water temperatures about 18 degrees C (Vanicek and Kramer 1969). Riveri ne spawning of the
bonytail chub hasnot been documented; however inreservoirs gravel barsor shelvesare used
(Jonez and Sumner 1954).
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The bonytail chub isadapted to the widely fluctuaing physcal environment of the higorical
Colorado River. Adultscan live 45-50 years, and apparently produce viable gameteseven when
quiteold. The ability to soawn in a variety of habitatsis als aurvival adaption. Fecundity
measurements taken on adult femalesin the hatchery ranged from 1,015 to 10,384 eggs per fish
withameanof 4,677 (USDI-FWS 1990). With the fecundity of the ecies it would be possible
to quickly repopul ate af ter a catastrophi c | oss of adul ts.

Foraging Ecology: Bonytal chub feed mostly on insects, algae, and pl ant debris.

Histori c and Current Distri bution: Occupied habitat asof 1993 isapproximately 344 miles (15%
of the historic range). Popuations are generally small and composed of agingindividuals.
Recovery efforts under the Recovery Implementation Program in the Upper Basin have begun,
but significant recovery results have not been seen for this species. Inthe Lower Basin,
augmentation effortsalong the Lower Colorado River propose toreplace the agng popuationsin
L akes Havasu and M ohave with young fish from protected-rearing site programs  Thismay
prevent the i mminent extinction of the speciesin the wild, but appears less capabl e of ensuring
longtermsurvival or recovery o the bonytail chub. Overall, the status of the bonytail chub in
the wild continues to be precariaus.

Reasons for Decline and Threats to Survival: Severe reducti ons in both population numbers and
individual bonytail chub numberscan be traced largely to impounding thelower Colorado River
and intraducing non-nativefishinto the modified environmert. The bonytail chub was liged as
an endangered speci es due to massive declinesin or extirpation of a | populations throughout the
range of the species. The causes of these declines ae changes to biological and physgcal features
of the habitat. Theeffects of these changeshave been most noticeabl e by the almog complete
lack of natural recruitmernt to any populationin the higoric range of the gecies.

Chinook Samon (Including Central Vdley Spring-Run, California Coastal and Sacramento
Winter-Run ESUs) (Oncorhynchus tshawytscha)

Species Description and Life History: Based onthe beg available scientific and commercial
information, NMFS has identified 17 ESUsof chinook salmon from Washington, Oregon,
Idaho, and Califarnia, including 11 new ESUs and one re-defined ESU. Further detailed
information on these ESUs is available i n the NM FS “ Status Review of Chinook Sal mon from
Washi ngton, Idaho, Oregon, and Cdifornid’ (Myerset al., 1998) and the NMFS proposed rule
for listing chinook (63 FR 11482). Four of these are within the action areain California. The
Sacramento River Wi nter-Run ESU was listed as endangered on January 4, 1994 (59 FR 440);
critical habitat was desgnated in an earlier listing of the EQU asthreaened (Jure 16, 1993; 58
FR 33212). On September 16, 1999, NMFS listed (64 FR 50394) the Central Valley Spring-
Run ESU as threatened; redefined the Southern Oregon and California Coastal ESU, creating a
distinct Califarnia Caastal ESU extending from the Russan River, Sonoma County, northto
Redwood Creek, Humboldt County, and listed this new ESU asthreatened. Inthe same
rulemaking, NMFS a so determined that the Central Vall ey Fall/Late Fall ESU and the Southern
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Oregon / Northern California Caastal ESU (including those popul ations now congdered sparae
fromthe California Coastal ESU) are nat warrarted for listing at this time.

Critical Habitat: On February 16, 2000, NM FS desi gnated critica habitat for al | ESUs of
chinook salmon (except Sacramento River Winter-Run)(65 FR 7764). In evaluating the habitat
requiremerts of listed chinook NMFS decided to dedgnate anly the current range of the listed
ESUs as critica habitat. The current range encompasses awide range of habitats, includi ng
small tributary reaches aswell asmaindem, off-channel, and estuarine areas Areasexcluded
from this proposed designation i nclude histori cal ly occupied areas above impassibl e dams and
headwater areas above impassable natural barriers (e.g., long-ganding, natural waterfalls).
NMFS has concluded that at the time of this des gnation, currently i nhabited areas withi n the
range of West Coast chinook sal mon are the minimum habitat necessary to ensure conservation
and recovery of thespedes. Critical habitat consids of the water, substrate, and adjacent riparian
zone of accessibl e estuarine and riverine reaches for the foll owing areas for chinook salmon
located in California

1) Central Valley Spring-Run chinook salmaon geographic baundaries: Critical hahitat is
designated to include all river reachesaccessble to chinook salmon inthe Sacramento River
and itstributariesin California Also included are river reaches and estuarine areas of the
Sacramento-San Joaquin Delta, all waters from Chipps Island westward to Carquinez Bridge,
including Honker Bay, Grizzly Bay, Suisun Bay, and Carquinez Strait, all waters of San Pablo
Bay westward of the Carquinez Bridge, and all waters o San Francisco Bay (north of the San
Francisco/Oakland Bay Bridge) from San Pablo Bay to the Gol den Gate Bridge. Excl uded are
areasabove specific damsor above longganding, naturally impassable barriers(i.e., natural
waterfalsin existence for at least several hundred years).

2) Califarnia Caastal chinook salmon geographic boundaries: Critical hahitat is designated to
include all river reachesand eduarine areasaccessible to chinook salmon along the Califarnia
coast from the Russan River, in Sanoma County, northto Redwood Creek, Humbol dt County.
Also excluded are areas above specific dams or above longdanding, naturally impassable barriers
(i.e,, natural waterfallsin existence for at least several hundred years).

3) Sacramento River Winter-Run chinook geographic boundaries: Critical habitat is desgnated
to include the Sacramento River from Keswick Dam (Shasta County) to Chipps Idand at the
westward margin of the Sacramento-San Joaquin Delta; all waters from Chippsldand westward
to Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun Bay, and Carquinez Strait; all
waters of San Pablo Bay westward of the Carquinez Bridge, and all waters of San Francisco Bay
(north of the San Francisco/Oakland Bay Bridge) from Sen Pablo Bay to the Gdden Gae
Bridge. In addition, the critical hahitat desigration identifies those physcal and bidogical
features of the habitat that are essentia to the conservation of the species and that may require
special management considerations or protection. These featuresincl ude (1) access from the
Pacific Ocean to appropriate spawning areas inthe upper Sacramento River, (2) the availahility
of clean gravel for spawning substrate, (3) adequate river flows for successful spawning,
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incubetion of eggs fry develgpment and emergence, and downstream trangport of juveniles, (4)
water temperat ures between 42.5 and 57.5 degrees Fahrenheit for successful spawning, egg
incubetion and fry devdopment, (5) hahitat areasand adeguate prey that are not contaminated,
(6) riparian habitat that providesfor successful juvenil e development and survival, and (7) access
downstream so that juveniles can migrat e from spawning areas to San Franci sco Bay and the
Pecific Ocean.

Migration and Spawning (Coastal chinook ESUS): Chinook salmon are easily distingui shed from
other Oncorhynchusspedes by their large size. Adults weighing over 120 pounds have been
caught in North American waters. Chinook sal mon are very similar to coho salmon (O. kisutch)
in appearance while at sea (blue-green back with glver flanks), except far their largesize, small
black spots on both | obes of the tail, and black pigment along the base of the teeth. Chinook
salmon are anadromous and semelparous. This means that as adults they migrate from a marine
environment into the fredh water streamsand rivers o their hirth (anadromous where they
spawn and die (semelparous. Adut female chinook will prepare a gpawning bed, called aredd,
in astream area with suitable gravel composition, water depth and velocity. Redds will vary
widelyin g9ze and inlocation within the stream o river. The adult female chincok may depost
eggsin 4 to 5 nesti ng pockets within a singleredd. After laying eggsin aredd, adult chinook
will guard the redd from 4 to 25 days before dyi ng. Chi nook salmon eggs wil | hatch, depending
upon water temperatures, between 90 to 150 days after depositi on. Stream flow, gravel quality,
and dlt load all ggnificantly influence the survival of developing chinodk salmon eggs Juvenile
chinook may spend from3 monthsto 2 yearsin freshwater after emergence and before

migrati ng to estuarine areas as smolts, and then into the ocean to feed and mature. Historically,
chinook salmon ranged as far south asthe Ventura River, Cdifornia, and their northern extent
reaches Alaska and the Russian Far East.

Among chinook salmon, two di stinct races have evol ved. Onerace, described as a stream-type
chinook, is found mod comnonly in headwater streams Stream+type chinook salmon have a
longer freshwater residency, and perform extensive offshore migrations before returning to thei r
natal greams inthe Pring or summer months. The second raceis called the ocean-type chinook,
which are commonly found i n coastal streams or the mainstem portions of larger rivers drai ning
inland basinsin North America. Ocean-type chinook typicaly migrateto sea within thefirst
three months of emergence, but they may spend up to ayear in freshwater prior to emigration.
They alsospend thar ocean lifein coastal waters Oceantype chinook sailmon return totheir
natal dreams or riversas ring, winter, fall, ummer, and latefall runs but summer and fall
runs predominate (Healey 1991). The difference between the life histary typesis a9 physcal,
with both genetic and morphological foundations. Juvenil e stream- and ocean-type chinook
salmon have adapted to different ecological niches Ocean-type chinook salmon tend to utilize
estuariesand coastal areasmore extengvely for juvenle rearing. The brackishwater areasin
estuari es d'so moderate physiologica stress during parr-smolt transition. The development of the
ocean-type life history strategy may have been aresponse to the limited carrying capacity of
smaler stream systems and glacia ly scoured, unproductive, water sheds, or a means of avoiding
the impact of seasond floodsin the | ower portion of many watersheds (Mill er and Brannon
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1982). Stream-type ] uvenil es are much more dependent on freshwater Sream ecosystems
because of their extended resdence inthese areas A dream-type life history may be adapted to
those watersheds, or parts of watersheds, that are more consstently productive and | ess
susceptible to dramatic changesin water flow, or which have environmental conditionsthat
would severely limit the success of subyearling smolts (Miller and Brannon 1982; Healey 1991).
At the time of sdtwate entry, dream-type (yearling) smoltsare much larger, averaging 73-134
mm depending on the river system, than their ocean- type (subyearling) counterparts and are
therefore able to move offshare relatively quickly (Healey 1991).

Coad wide, chinook saimon remain at seafor 1 to 6 years (more commonly 2 to4 yearg, with
the exception of asmall prgportion of yearling males (called jack salmaon) which meturein
fredwater or return after 2 or 3 monthsin salt water (Rutter 1904; Gilbert 1912; Rich 1920;
Mullan et al. 1992). Ocean- and stream-type chinocok sailmon are recovered differentially in
coastal and mid-ocean fisheries, indicati ng divergent migratory routes (Healey 1983 and 1991).
Ocean- type chinook sal mon tend to migrate along the coast, while stream-type chinook salmon
are found far from the coast inthe centra North Pacific (Healey 1983 and 1991; Myers et al.
1984). Differencesin the ocean didribution of Pecific gocks may be indicative of resource
partitioning and may be important to the successof the peciesasa whde.

Migration and Spawning (Sacramento River Winter-Run chinook ESQU): The first winter-run
chinook upstream migrants gppear in the Sacramento-San Joaquin Delta during the early winter
morths (Skinner 1972). On the upper Sacramento River, the first upstream migrants appear
during December (Vogel and Marine 1991). The upstream migration of winter-run chinook
typicall y peak s during the month of March, but may vary with river fl ow, water-year type, and
operation of Red Bluff Diverson Dam. Keswick Dam completely blocksany further upgream
migrati on, forci ng adul ts to migrate to and hol d in deep pool s downstream, before initiating
spawni ng activities.

Since the condruction of Shaga and Keswick Dam, winter-run chinodk spawning has primarily
occurred between Red Bluff Diversion Dam and Keswick Dam. The spawning period of winter-
run chinook generally extends from mid-April to mid-August with peak activity occurring in June
(Vogel and Marine 1991). Winter-run chinook may also pawn below Red Bluff in some years.
In 1988, for example, winter-run chi nook redds were observed as far downstream as Woodson
Bridge. Winter-run chinook eggs hatch after an incubation period of about 40-60 days
depending on ambient water temperatures. Maximumsurvival of incubating eggsand pre
emergent fry occurs at water temperat ures between 42 degrees F and 56 degrees F with a
preferred temperature of 52 degrees F. Mortality of eggs and pre-emergert fry commencesat
57.5 degrees F and reaches 100 percent at 62 degrees F (Boles 1988).

The pre-emergent fry remai n in the redd and absorb the yolk stored i ntheir yolk-sac asthey grow
into fry. Thisperiod of larval incubation lags approximetely 6 to 8 weeks depending an water
temperatures Emergence o the fry from the gravel beginsduringlate June and cortinues
through September. The fry seek out shallow, nearshore areas with dow current and good cover,
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and begin feeding on smal | terrestria and aquatic insects and aquatic crustaceans. Asthey grow
to 50 to 75 mm in length, the j uvenil e sdlmon move out into deeper, swifter water, but conti nue
to use available cover to minimze the risk of predation and reduce energy expenditure.

The emigration of juvenle wirter-run chinodk from the upper Sacramerto Rive ishighy
dependent on streamflow conditionsand water year type. Peak outmigration fromthe Ddta
typicall y occurs from late January through April. Optimal water temperatures for the growth of
juvenile chinook salmaon in anestuary are 54 to 57 degreesF (Brett 1952). High river flowsin
the winter and early goring assig juvenile fidh migrating downdreamto theestuary, while
positive outflow from the Deltaimproves juvenil e survival and migration to the ocean.

Availabe information on winter-run chinook salmon ocean digribution indicatesthat marked
winter—un chinook salmon are caught between Monterey Bay and Fort Bragg, California.
However, this data may be hiased towards areas where commercial and recreational fisheries
occur.

Migr ation and Spawning (Central Vall ey Soring-Run chinook EU): Impassable damsblock
access to most of the historical headwater spawning and rearing habitat of Central Val ley spring-
run chinook salmon. In addition, much of the remaining, accessble spawning and rearing habitat
isseverely degraded by elevated water temperatures, agri culturd and municipal water diversons,
unscreened and poorly screen water i ntak es, restricted and regul ated streamflows, levee and bank
stabilization, and poor quality and quantity of riparian and shaded riverine aguatic (SRA) cover.

Natural spawning popuations of Central Valley spring-run chinook salmon are currently
redricted to accessibl e reaches inthe upper Sacramento River, Antelope Creek, Battle Creek,
Beegum Creek, Big Chico Creek, Butte Creek, Clear Creek, Deer Creek, Feather River, Mill
Creek, and Yuba River (DFG 1998; FWS, unpublished data). With the exception of Butte Creek
and the Feather River, these populations are relatively anall ranging fromafew fishto several
hundred. Butte Creek returnsin 1998 and 1999 numbered approximately 20,000 and 3,600,
respectively (DFG unpublished data). On the Feather River, significant numbers of spring-run
chinook, asidentified by run timing, returnto the Feather River Hatchery. However, coded-
wiretag infarmation fram these hatchery returnsindicates subgantial introgression has accurred
between fall-run and spring-run chinook populationsin the Feather River due to hatchery
practices. Over time, the spring-run within the Feather River may become homogeneouswith
Feather River fall-run fish unless current hatchery practicesare changed.

Spring-run chinook salmon adults are estimated to leave the ocean and enter the Sacramento
River from Marchto July (Myerset al. 1998). Thisruntimingiswel adapted for gaini ng access
to the upper reaches of river systems, 1,500 to 5,200 feet i n elevati on, prior to the onset of high
water temperaturesand low flows that would inhihit access to these areasduring the fall.
Throughout thi's upgream migration phase, adultsrequire greamflows sufficient to provide
olfactory and other orientati on cues used to locate their natal streams. Adequate streamflows are
also necessary to a low adul t passage to upstream hol ding habitat in natal tributary streams. The
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preferred temperature range far spring-run chinook salmon conpleting their upstream migration is
38°Fto56° F (Bell 1991; DFG 1998).

When they enter freshwater, spring-run chinook sal mon areimmature and they must stage for
several months before spawning. Their gonadsmature during their summer holding period in
freshwater. Over-summering adults require cold-water refuges such as deep pool s to conserve
energy far gamete production, redd construction, goawning, and redd guarding. The upper limit
of the optimal temperature range for adults hol ding whil e eggsare maturing is59° Fto 60° F
(Hinz 1959). Unusual gream temperaturesduring soawning migrationand adult holding periods
can dter or delay migration timing, accelerate or retard mutati ons, and i ncrease fish
susceptibility to diseases Sudained water temperaturesabove 80.6° F are lethal to adults
(Cramer and Hammack 1952; DFG 1998).

Adults prefer to hold i n deep pools with moderate water velocities and bedrock substrate and
avoid cobble, gravel, sand, and egecially slt substrate inpods (Sato and Moyle 1989). Optimal
water velocities for adul t chinook salmon hol ding pool s range between 0.5-1. 3 feet-per-second
and depthsare at lead threeto tenfeet (G. Sato unpublished data, Marcotte 1984). The pods
typically have alarge bubble curtain at the head, underwater rocky ledges, and shade cover
throughout the day (Ekman 1987).

Spawning typically occurs between late-August and early October with a peak in September.
Once spawning iscompleted, adut spring-run chinook ssilmon die. Spawning typically occurs in
gravel bedsthat are located at thetails of hol ding pool s (USFWS 1995a). Spring-run adul ts have
been observed spawning inwater depths of 0.8 feet or mare, and water velocities from 1.2-3.5
feet-per-second (Puckett and Hinton 1974). Eggs are deposited within the gravel where
incubation, hatching, and subsequent emergence takes place. Opti mum subgtrate for embryosisa
mixture of gravel and cobble with amean diameter of oneto four incheswith | essthan 5% fines,
which are lessthan or equa to 0.3 inchesin diameter (Plattset a. 1979, Reiser and Bjornn
1979). The uppe preferred water temperature for goawning adult chinook sdmonis55° F
(Chambers 1956) to 57° F (Reiser and Bjornn 1979).

Length of time required for eggsto devdop and hatch is dependant on water temperature and is
quite variable, however, hatching generally occurs within 40 to 60 days of fertilization (V ogel
and Marine 1991). In Deer and Mill creeks, embryos hatch foll owing a 3-5 month incubation
period (USFWS 1995). The optimum temperature range far chinook salmaon eggincubetionis
44° Fto 54° F (Rich1997). Incubeting eggsshow reduced egg viability and increased mortality
a temperatures greaer than 58° F and show 100% mortd ity for temperatures greaer than 63° F
(Velson 1987). Vel son (1987) and Beacham and M urray (1990) found that developi ng chinook
salmon embryas exposed to water temperaturesof 35° F or |ess before the eyed sage experienced
100% mortality (DFG 1998).

After hatching, pre-emergent fry remanin the grave living onyolk-sac reservesfor another two
to four weeks until emergence. Timing o emergence within different drainagesis grongly
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influenced by water temperature. Emergence of spring-run chi nook typi cal ly occurs from
November through January in Butte and Big Chico Creeksand from January through March in
Mill and Deer Creeks (DFG 1998).

Post-emergent fry seek out shallow, nearshore areas with dow current and good cover, and begin
feeding onsmall terrestrial and aguatic insectsand aguatic crusaceans Asthey gowto 50 to 75
mm in length, the j uvenil e sd mon move out i nto deeper, swifter water, but conti nueto use
availabl e cover to minimizetherisk of predation and reduce energy expenditure. The optimum
temperature range for rearing chinodk salmon fry is50° Fto 55° F (Bdes et d. 1988, Rich 1997,
Seymaur 1956) and for fingerlings is55° F to 60° F (Rich 1997).

InDeer and Mill creeks, juvenile spring-run chinook, during maost years spend 9-10 months in
the dreams, although some may spend aslong as 18 monthsin freshwater. Most of these
“yearling” spring-run chinook move downstream in the first high flows of the winter from
November through January (USFWS 1995, DFG 1998). In Butte and Big Chi co creeks, spring-
run chinook juveniles typically exit their natd tributar es soon after emergence during December
and January, while some remain throughout the summer and exit the following fall asyearlings
Inthe Secramento River and other tributari es, j uveniles may begi n migrating downstream d most
immediately falowing emergence from the gravel with emigration occurring from December
through March (Moyle, e d. 1989, Vogel and Maine1991). Fry and parr may spend time
rearing within riverine and/or estuarine habitats includi ng natal tri butaries, the Sacramento River,
non-natal tributariesto the Secramerto River, and the Delta. Ingeneral, emigrating juveniles
that are younger (smaler) reside longer in estuaries such asthe Delta (Kjelson et al. 1982, Levy
and Northcote 1982, Healey 1991). The brackish water areasin estuaries moder ate the
physiological stressthat occurs during parr-smolt transitions. Although fry and fingerlings can
enter the Ddta as early as Jaruary and aslate asJune, their length of resdency within the Delta
is unknown but probably lessens as the season progresses into the late spring months (DFG 1998).

Foraging Ecology: In an estuarine environment such as the Delta, juveni le chinook sal mon
forage in intertidal and shallow aubtidal areas, such asmarshes, mudflats, channels and sloughs
These habitats provide praective cover and arich food supply (McDanald 1960; Dunford 1975).
The di gtribution of the juvenile fi sh appears to change tidally i n an estuarine environment. Large
fry and smolts tend to congregate i n the surface waters of main and subsidiary doughs and
channels, moving into shallow subtidal areas only to feed (Allen and Hassler 1986).

Genetics Thereisasdgnificant genetic influence to the freshwater component of the returning
adult migratory process A number of gudies dhow that chinook sailmonreturnto their retal
streams with a high degree of fidelity (Rich and Holmes 1928; Quinn and Fresh 1984; Mclsaac
and Quinn 1988). Salmon may have evolved thistrait asa method of enauring an adequate
incubeation and rearing habitat. It also providesa mechanismfor reproductive iolation and local
adaptation. Conversely, returning to a dream other than that of one's originis important in
colonizing new areas and respondingto unfavarable or perturbed conditionsat the natal 4ream
(Quinn 1993).
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Chinook salmon gocks exhibit considerable varability in 9ze and age of maturation, and at
least some portion of thisvariationis genetica ly determined. The relationship between size and
length of migration may a so reflect the earlier timing of river entry and the cessation of feeding
for chinook salmon gocksthat migrateto the upper reachesof river sysems Body size, whichis
correlaed with age, may be an important factor in migration and redd congruction success.
Roni and Quinn (1995) reported that under high densty conditions on the gpawning ground,
natural selection may produce gocks with exceptiorally large-gzed returning adults.

Artificial propagation and other human ectivities such asharvest and habitat modification can
gendically changenatural populationsso much tha they no longer represent an evolutionarily
sgnificant component of the bi ologica species (Waples1991). Artificial propagationisa
common practice to suppemernt chinook salmon socksfor commercial and recreational

fisheri es. However, in many areas, a Significant porti on of the natural ly spawning population
congstsof hatchery-produced chinook salmon. In saverd of the chinook salmon ESUs, over 50
percent of the naturally spawningfishare from hatcheries Many of these hatchery- produced
fish are deived froma few stocks which may or may not have originated from the geographic
areawhere they are released. However, in severd of the ESUsanalyzed, inaufficient or uncertain
information exists regarding the interactions between hatchery and natural fish, and the relative
abundance of hatchery and natural stocks. See the proposed rul e for more i nformati on on the
effects of artificial propagation on chinook salmon.

Among bas ns supparting only ocean-type chinook salmon, the Sacramento River ygemis
somewhat unusua in that itslarge size and ecologica diversity historically allowed for
subgantial gatial as well as temporal separation of different runs Genetic and life higory data
both suggest that considerable differentiation among the runs has occurred in thisbasin. The
Klamath River Basn, aswell aschinook salmon in Puget Sound, share some featuresof coastal
riversbut histori cally a so provided an opportunity for substantia spatial separation of different
temporal runs Asdiscussed below, the diversity in run timing made identifying ESUsdifficut in
the Klamath and Sacramento River Bagns.

No al ozyme data are available for natural ly spawning Sacramento River spring chinook salmon.
A sanple from Feather River Hatchery spring-run fish, which may have undergone substantial
hybridization with fall chinook saimon, shows modest (but datistically sgnificant) differences
from fal -run hatchery populations. DNA data show moderate genetic differences between the
spring and fall/latefall runsin the Sacramento River; however, these data are difficult to
interpret because comparabl edataarenot avail ablefor other geographic regions.

Historic and Current Distri bution: NMFS considers differencesin life higory traits asa possible
indicator of adaptati on to different envi ronmental regimes and resource partitioni ng within those
regimes. The relevance of the ecologic and genetic basis for specific chinook salmon life-history
traits asthey pertain to each ESU is discussed in the brief summary that follows. NMFS

cal culated trends from the most recent 10 yearsusing data collected after 1984 for seri es having
at least 7 observations since 1984. No attempt was made to account for the influence of
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hatchery-produced fi sh on these estimates, so the estimated trends incl ude the progeny of
natura ly spawning hatchery fish. After evaluati ng patterns of abundance drawn on these
quantitative and qual itative assessments, and evauating other risk factorsfor chinook salmon
from these ESUs NMFSreached the conclusons summarized be ow.

Central Valley Spring-Run ESU (Threatened): Existing populationsin this ESU spawninthe
Sacramento River and itstributaries. Hi storically, spring chinook salmon were the dominant run
in the Sacramerto and San Joaquin River Basins(Clark 1929), but native populationsin the San
Joaquin River have apparently al been extirpated (Campbell and Moyle 1990). This ESU

incl udes chinook salmon entering the Sacramento River from M arch to July and spawning from
late Augud through early October, with a peak in September. Soring-run fish in the Sacramento
River exhibit an ocean-typelife hisory, emigrating asfry, subyearlings, and yearlings.
Recoveriesof hatchery chinook salmon implanted with coded-wire-tags (CWT) are primarily
from ocean fisheries off the Cal ifornia and Oregon coast. There were minima  differencesin the
ocean didtri bution of fall- and spring-run fi sh from the Feather River Hatchery (as determined by
CWT analysis); however, due to hybri dizati on that may have occurred in the hatchery between
these two runs, thissimilarity in ocean migration may not be representative of wild runs
Substartial ecological differencesinthe historical gpawning habitat for spring-run versus fdl-
and latefall-run fish have been recognized. Soring chinook salmon run timing was lited to
gaining access to the upper reaches of river systerms (up to 1,500 melevation) priar to the onset
of prohibitively high water temperatures and low flowsthat inhibit access to these areas during
the fdl. Differences inadult 9ze, fecundity, and amdt size dso occur between ring- and
fall/late fall-run chinook salmon in the Sacramento River.

Native goring chinook salmon have been extirpated fromall tributaries in the San Joaquin River
Basin, which represents a large portion of the hi sori ¢ range and abundance of the ESU asa
whole. The anly dreamsconddered to have wild goring-run chinook salmon are Mill and Deer
Creeks and possibly Butte Creek (tributariesto the Sacramento River), and these are relatively
small populationswith sharply declining trends. Demographic and genetic risks due to amall
popul ation sizesare thus corsidered to be high. Current goawningis redricted to the mainstem
and afew river tributaries in the Sacramento River. Most of the fish in this ESU are hatchery
produced.

California Coastal ESU (Threatened): This ESU includes a | naturall y spawned coastal spring
and fall chinook sal mon spawning from the Russian River, in Sonoma County north to Redwood
Creek inHumboldt Caunty. Chinook salmon fromthe Central Vdley and Klamath River Basn
upstream form the Trinity River confl uence are genetically and ecologi cal ly di stinguishable from
thoe in thisESU. Chinook salmon in this ESU exhibit an ocean-type life-history; ocean
distribution (based on marine CWT recoveries ispredaminantly off of the California and

Oregon coadts. Life-history i nformati on on smaller populations, especially in the southern portion
of the ESU, is extremely limited. Additionally, only anecdatal or incomplete information exids
on abundance of sverd spring-run populationsincluding, the Chetco, Winchuck, Smith, Mad,
and Eel Rivers. Allozyme dataindicate that this ESU i s genetically di stinguishable from the
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Oregon Coast, Upper Klamath and Trinity River, and Central Valey ESUs. Life history
differences al exig between soring- and fall-run fish inthis ESU, bu not to the same extent as
isobserved in larger inland basins. Ecologically, the maority of the ri ver systemsin this ESU
are relatively small and heavily influenced by a maritime climate. Low summer flows and high
temperaturesin mary rivers result inseasonal physcal and thermal barrier bars that block
movement by anadromous fish.

This ESU contai ns chinook sal mon from the Russian River in Sonoma County, north to Redwood
Creek in Hunmboldt County. Chinook salmon spawning abundance inthisESU ishighly variable
among popul aions. Thereisageneral pattern of downward trends i n abundance in most
populations for which data are avail able, with declines bei ng especially pronounced in spring-run
populations. The extremely depressed status of almost a | coastal popul ati ons south of the
Klamath River isan important source of risk to the ESU. NMFS has ageneral concern that no
current i nformation is avai lable for many river systems in the southern porti on of this ESU,
which higorica ly mainta ned numerous large popul ations.

Sacramento Rver Winter-Run ESU (Endangered): The Sacramento Ri ver winter-run chinook
salmon isa unique population of chinook salmon in the Sacramento River. It is didingushable
from the other three Sacramento River chinook runs by the timing of its upstream migration and
Spawning sLason.

Prior to construction of Shastaand Keswick damsin 1945 and 1950, respectively, winter-run
chinook were reported to spawn in the upper reaches of the Little Sacramento, McCloud, and
lower Pit rivers (Moyle et al. 1989). Specific datarelative to the hi storic run sizes of winter-run
chinook priar to 1967 are parse and anecdatal. Numerous fishery researchers have cited Slater
(1963) to indicatethat the winter-run chinook population may have beenfairly snall and limited
to the spring-fed areas of the M cCloud Ri ver before the construction of Shasta Dam. However,
recent CDFG research in Californa State Archives has cited sveral fisheries chronides that
indicate the winter-run chinook popuation may have been much larger than previously thought.
According to these qual itative and anecdotal accounts, winter-run chinook reproduced in the
McCloud, Pit and Little Sacramento riversand may have numbered over 200,000 (Rectenwald
1989).

Completion of the Red Bluff Diverson Dam in 1966 enabled accurate estimates of al salmon
runsto the upper Sacramento River based on fish counts at the fi sh ladders. These annud fish
counts document the dramatic decline of the winter-run chinook population. The estimated
number of winter-run chinook passing the dam from 1967 to 1969 averaged 86,509. During
1990, 1991, 1992, 1993, 1994, 1995, 1996, and 1997 the spawning escapement of winter-run
chinook pag the damwasestimated at 441, 191, 1180, 341, 189, 1361, 940, and 841 aduts

(including j acks), respectively.

Reasons for Decline and Threats to Survival: Central Valley Spring-Run ESU: Habitat probl ems
are the most important source of ongoi ng risk to the Central Val ley spring-run ESU. Spring-run
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fish cannot access most of their historical spawning and reari ng habitat i n the Sacramento and
San Joaqui n River Basins (which is now above impassabl e dams). The remai ning spawning
habitat accessible to fidh is severely degraded. Collectively, these habitat problemsgreatly
reduce the resiliency of this ESU to respond to additional stressesin the future. The general
degradation of conditi onsin the Sacramento River Basin (including €l evated water
temperatures, agricultural and municipal diversonsand returns, restricted and regul ated flows,
entranment of migratingfish into uncreened or poorly screened diversions and the poar quality
and quantity of remaini ng habitat) has severely i mpacted important juvenile rearing habitat and
migrati on corridors. There appears to be seri ous concern for threats to genetic integrity posed by
hatchery programs inthe Central Vdley. Maost of the gring-run chinook salmon productionin
the Central Valley isof hachery origin, and naturally spawning popul ations may be
interbreeding with bath fall/late fall- and spring-run hatchery fish. Related harvest reg mesmay
not be allowing recovery of this at-risk population.

California Coastal ESU: Habitat loss and/or degradati on is widespread throughout the range of
the California Coagal ESU. The Cdifomia Advisory Committee on Salmon and Steelhead
Trout (CACSST) reported habitat blockagesand fragmentaion, logging and agricultural
activities, urbanization, and water withdrawals asthe most predominant probl ems for
anadromous salmonids in Californids coastal basins(CACSST 1988). They identified associaed
habitat problemsfor each mgor river systemin Califomia. CDFG (1965, Vd. Ill, Part B)
reparted tha the mog vital habitat factor for coagal California dreams was “degradation due to
improper | ogging fol lowed by massive sltation, | og jams, etc.” They cited road buil ding as
another cause of dltation in ome aeas. They identified avariety of ecific critical habitat
prodemsin individual bagns, including extremes of natural flows (Redwood Creek and Eel
River), logging practices (Mad, E€l, Mattole, Ten Mile, Noyo, Big, Navarro, Garcia, and
GuaaaRivers), and damswith no passagefacilities (Eel and Russian Rivers), and water
diversions (E€l and Russian Rivers). Recent mgjor flood events (February 1996 and January
1997) have prabably affected habitat quality and survival of juvenileswithin thisESU.
Artificial propagation progranmsinthe Californa Coadal ESU are less extendgve than those in
Klamath/Trinity or Centra Valey ESUs. The Rogue, Chetco and Eel River Basins and Redwood
Creek have received considerable releases, derived primarily from loca sources. Current
hatchery contributi on to overall abundanceis rel atively |ow except for the Rogue River spring
run.

Sacramento River Winter-Run ESU: The mai n cause of decline of the winter-run chinook salmon
wasthe damming of rivers that prevented indream migration. Associated factars contributing to
the decline and threat of survival far winter-run chinook sailmoninclude farestry, agriculture
mining, and urbanization that have degraded, smplified, and fragmented habitat significantly
throughout the range of the species. Potential sources of mortal ity during the incubation period
incl ude redd dewatering, i nsuffici ent oxygenati on, physical di sturbance, and water-borne
contaminants.

Infectious disease is ane of the many factorsthat can influence adult and juvenile survival.



Ms. FdiciaMarcus 48

Chinook salmon are expased to numerous bacterial, protozoan, vird, and paragtic organismsin
spawning and rearing areas hatcheries, mgratory roues, and the marne environment, poor water
quality within these habitats increase geelhead vulnerahility to disease and predation.

Overall Threatsto Survival for all ESU’s: Chinook salmon on the west coast of the United
States have experienced declinesin abundanceinthe past severd decadesasa result of loss,
damage or changeto thar natural environment. Waer divesionsfor agriculture, flood cortrol,
domedic, and hydropower purposes(especially in the Columbia River and Sacramento-San
Joagun Basirs) have greatly reduced or eliminated hidorically accessble hahitat and degraded
remaining halitat. Foredry, agricuture, mining, and urbanization have degraded, sinmplified,
and fragmented habitat. Studi es indi cate that in most western states, about 80 to 90 percent of
the hi storic riparian habitat has been eliminated (Botkin et al., 1995; Norse, 1990; Kell ogg,
1992; Cadifornia State Lands Commission, 1993). Washington and Oregon wetlands are
estimated to have diminished by one-third, while Cdlifornia has experienced a 91 percent loss of
its wetland hahitat. Loss of habitat complexity and habitat fragmentaion have also contributed
to the decline of chinook salmon. For example, in national forests withi n the range of the
northern spotted owl inwedern and eagern Washington, there hasbeen a 58 percent reduction in
large, deep pools due to sedi mentation and loss of pool-forming structures such as boulders and
large wood (Fores Ecosystem Management Assessment Team (FEMAT) 1993). Similar or even
an elevated level of effects arelikely in Califarnia.

Introductions of non-native species and habitat modi fications have resulted in i ncreased predator
populations in numerousrivers Predation by marine mammalsisalso of concern inareas

experi enci ng dwindling chi nook salmon run sizes. However, salmonids appear to be aminor
component of thediet of mari ne mammals (Scheffer and Sperry 1931; Jameson and Kenyon
1977; Grayhill 1981; Brown and Mate 1983; Roffe and Mate 1984; Hanson 1993). Principal
food sources are small pelagic schooling fish, j uvenil e rockfish, lampreys (Jameson and Kenyon
1977; Roffe and Mate 1984), benthic and epibenthic species(Brown and Mate 1983) and
flatfish (Scheffer and Sperry 1931; Graybill 1981). Predation may sgnificantly influence
salmonid abundance in some lacal populations when ather prey are absent and physcal
conditions lead to the concentration of adults and juvenil es (Cooper and Johnson 1992).

Infecti ous disease is one of many factors that can influence adult and juvenile chinook salmon
survival. Chinook salmon are expased to numerous bacterial, protozoan, vird, and paragtic
organismsin spawning and reari ng areas, hatcheries, migratory routes, and the marine
environment. Very little current or hi storical information exists to quantify changesin i nfection
level sand mortality rates atri butable to these diseases for chinook salmon. However, sudies
have shown that naturally spawned fish tend to be less susceptible to pathogensthan
hatchery-reared fi sh (Buchanon et al. 1983; Sanders et al. 1992).

Competition, genetic introgression, and di sease transmission reaulting from hatchery
introductionsmay sgnificantly reduce the production and aurvival of native,
naturally-reproduci ng chinook salmon. Col lection of native chinook salmon for hatchery brood
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stock purposes often harms amall or dwindling natural populations. Artificial propagation may
play an important rolein chinook salmon recovery, and some hatchery populations of chinook
salmon may be deemed essential for the recovery of threatened or endangered chi nook salmon
ESUs While somelimits have been pl aced on hatchery producti on of anadromous salmoni ds,
more careful management of currert programs and scrutiny of proposed programs isnecessary in
order to minimize impacts on listed species

The CWA, enforced in part by the EPA, isintended to protect beneficia uses, including fishery
resources. To date, i mplementation has not been effective in adequately protecting fishery
resources, particularly with respect to non-poi nt sources of pol lution. In additi on, section 404 of
the CWA daces na adequately addressthe cumulative and additive effectsof |oss of habitat
through conti nued devel opment of waterfront, riveri ne, coastal, and wetl and properti esthat d so
contributeto thedegradaion and loss of important aguatic ecosystem componentsnecessary to
maintain the functional integrity of these habitat features

Sections303 (d) (1) (C) and (D) of the CWA require gates to prepare Tatal Maximum Daily
Loads (TMDLs) for all water bodiesthat do not meet State water quality standards

Devel opment of TM DLsisamethod for quanti tative assessment of environmental problemsin a
watershed and identification of pollution reductionsneeded to pratect drirking water, aquatic
life, recreati on, and other uses of rivers, lakes, and streams. Appropriately protecti ve aquatic life
criteria are critical to the TMDL process for affecting the recovery of salmon popul ati ons, asthe
criteria exceedance will determine which waterbodies will engagein the TM DL process and
criteria compliance god s are the impetus for devel oping mass loading strategies. The abi lity of
these TM DL sto protect chinook salmon shoud be dgnificant inthe long term; however, it will
be difficult to develop them quickly inthe short term, and their efficacy i n protecting chinook
salmon habitat will be unknown for yearsto come.

Coho Salmon (Including Central California Coast and Southern Oregon/Northern California
Coast ESUs) (Oncorhynchus kisutch)

Species Description and Life History: General life histary information for coho sailmon is
summarized below, followed by informationon papulation trends far each coho salmon ESU.
Further detailed infarmation on these coho salmon ESUs isavailable inthe NMFS Status Review
of coho salmon from Washington, Oregon, and Cdifornia (Weitkamp et al. 1995), the NMFS
proposed rulefor listing coho (60 FR 38011), and the NMFS final listings far the Central
California Caast coho ESU (61 FR 56138) and the Southern OregorVNorthern Cd ifornia Coast
cohoESU (62 FR 24588). On May 5, 1999, NMFS dedgnated critical habitat for the Central
California Caast and the Southem Oregor’Narthem California Coad coho salmon ESUs (64 FR
24049). The designation includesall accessible reaches of riversbetween the EIk Riverin
Oregon and the San Lorenzo River in Santa Cruz County, California Thisdesgnation also
includes two riversentering the San Francisco Bay: Mill Valley Creek and Corte Madera Creek.
For both ESUs, critical habitat includes the water, substrate, and adjacent riparian zones
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Critical Habitat: Centrd CaliforniaCoast ESU coho geographic boundari es encompass
accessible reaches of all rivers(including eduarine areasand tributaries) between Punta Gorda
(near the Mattole River, Mendoci no County) and the San Lorenzo River (Santa Cruz County),
inclusve, and including two streams that ernter San Francisco Bay: Arroyo Corte Madera Del
Presdio and Corte M adera Creeks.

Southern Oregor/Northern California Coast ESU coho geographic boundari es encompass
accessible reaches of all rivers(including eduarine areasand tributaries) between the Mattole
River (Mendocino County) and the Elk River in Oregon, inclusive.

Migration and Spawning: Mog coho salmon aduts are 3-year-dds, having spent approximately
18 monthsin freshwater and 18 months in salt water (Gilbert 1912; Pritchard 1940; Briggs 1953;
Shapovalov and Taft 1954; Loeffel and Wendler 1968). The pri mary exception to this pattern
are 'jacks, which are sexually mature males that return to freshwater to spawn after only 5-7
months in the ocean.

Most west coast coho salmon enter riversin October and spawn from November to December and
occasi ondly into January. However, both run and spawn-timing of Centra Californiacoho
salmon are very late (peaking in January) with little time spent in freshwater between river entry
and spawning. This compressed adult freshwater residency appears to coincide with the ngle,
brief peak of river fl ow characteristic of thisarea. Many small Caifornia systems have sandbars
which block their mouths for most of the year except during winter. In these systems, coho
salmon and other sal mon eciesare unable to enter the riversuntil aufficiently strong freshets
break the sandbars(Sandercock 1991).

While central Califomia coho goend little time between river ertry and spawning, northern socks
may spend 1 or 2 monthsin fresh water before spawning (Flint and Zillges 1980; Fraser et al.
1983). Inlarger river systemslike the Klamath River, coho sal mon have a broad peri od of
frehwater entry panning from Augug until December (Lady and Leidy 1984). Ingeneral,
earlier mgrating fish spawn farther upstreamwithinabadn thanlater migrating fish, which enter
riversin amore advanced state of sexud maturity (Sandercock 1991). Adult coho salmon
normally migrate when water temperaturesare 44.96 to 60.08 degrees F, minmum water depth is
seven inches and streamflow vel ocity does not exceed 2.44 m/s (Reiser and Bjornn 1979). If the
conditions are not right, cohowill wait at the mauth of the river or gream for the correct
conditions Mog coho stocks migrate upgream during daylight hours. Generdly, the coho buld
their redds at the head of riffl eswhere there is good i ntra-gravel fl ow and oxygenation. Gribanov
(1948) found that spawning coho appear to favor areaswhere the stream velocity is 0.30 t00.55
m/s. Water quality can be clear or heavily dlted with varying subdtrate of fine gravel to coarse
rubble. Cdlifornia coho spawn in water temps of 42.08 to 55.94 degrees F (Briggs 1953).

Cohosalmon eggshatchin approximately 38 daysat 51.26 degrees F, but, thisduration depends
on anbient water temperatures (Shopovalov and Taft 1954). Y oung fry hide ingravel and under
largerocksduring daylight hours. After severd daysgrowth, they move closer to the banks
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seeki ng out quiet backwaters, side channel sand small creeks, especid ly those with overhanging
ripari an vegetati on (Gribanov (1948). Asthey grow, they move into areas with less cover and
higher velocity flows (Lester and Genoe 1970). Most fry move out of the system with winter and
early spring freshets however, some level of emigrationmay occur al year long. Breit (1952)
found that coho sal mon juvenil es had an upper letha temperature of 77 degrees F with a
preferred rearing and emigration range of 53.6 to 57.2 degrees F. Taking advantage of coder
ambient temperatures and the afforded protection from predators, the bul k of seaward migrati on
occurs & night.

Peak outmigrati on timing generd ly occursin May, about a year after they emerge from the
gravel. In California, smdts migrate to the ocean somewhat earlier, frommid-April to mid-May.
Mog smoltsmeaaure 90-115 mm, although Klamath River Basn andts tend to be larger, but this
is possbly due to i nfluences of off-station hatchery plants. After entering the ocean, immature
cohosalmon intially remainin near-shore waters d ose to the parent 4ream. Ingeneral, coded-
wire tag (CWT) recoveriesindicate that coho salmon remain claser to ther river of origin than do
chinodk salman, but coho may neverthelesstravel several hundred miles (Hasder 1987).

Foraging Ecology: Cohosalmon fry usually emerge fromthe gravel at night fromMarchto
May. Coho samon fry begin feeding as soon as they emerge from the gravel, and grow rapidly.
InCalifarnia, fry move into deep pods in July and Augug, where feeding isreduced and growth
rate decreased (Shapovalov and Taft 1954). Between December and February winter rainsresult
in inareased stream flows and by March, fdlowing peak flows fish feed heavily again on insects
and crugaceans and grow rapidly.

Histori c and Current Distri bution: Southern Oregon/Northern California Coast ESU
(Threatened): Recently, most caho salmon production inthe Oregon portion of this ESU has
beenin the Rogue River. Recent run-size estimates (1979-1986) have ranged fromabou 800 to
19,800 naturally-praduced adults and fram 500 to 8,300 hatchery-produced adults (Cramer
1994). Averageannual runsizesfor thisperiod were 4,900 natural and 3,900 hatchery fish, with
the tatal runaveraging 45 percent hatchery fish. Adut passage countsat Gold Ray dam provide
along-term view of coho salmon abundance in the upper Rogue River (Cramer et al. 1985). In
the 1940s, passage count s averaged about 2,000 adults per year. Numbers declined and
fluctuated during the 1950s and early 1960s, then gabilized at an average of fewer than 200
adul ts duri ng the | ate 1960s and early 1970s. In the late 1970s, the run i ncreased with returni ng
fish produced at Cole Rivers Hatchery. The remainng dataisangler catch, which has ranged
fromlessthan 50 during the late 1970s to a peak of about 800 in 1991. Average amual catch
over the least 10 years has been about 500 fish.

In the northern Cd ifornia region of this ESU, CDFG reported that coho salmon incl uding
hatchery stock s could be less than 6 percent of their abundance during the 1940s and have
experienced at | east a 70 percent decline in numbers since the 1960s (CDFG 1994). The
Klamath River Basin (i ncluding the Trinity River) historically supported abundant coho salmon
runs. In both systems runs have greatly diminished and are now composed largel y of hatchery
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fish, athough small wild runs may remain in some tributaries (CDFG 1994).

Of 396 streams withi n the range of this ESU identifi ed as once havi ng coho salmon runs, recent
survey information is available for 115 streams (30 percent) (Brown et al. 1994). Of these 117
streams, 73 (62 percent) still support coho salmon runs while 42 (36 percent) have lost their coho
salmon runs The riversand tributaries inthe California portion o thisESU were edimated to
haveaverage recent runsof 7,080 naturd spawnersand 17,156 hatchery returns with 4,480
identifi ed as native fish occurring in tributaries havi ng little history of supplementation with non-
nati ve fish. Combining recent run-s ze estimates for the Californi a porti on of this ESU with the
Rogue River edimatesprovides a run-sze estimate for the entire ESU of aout 12,000 natural
fish and 21,000 hatchery fish.

Central California Coast ESU (Threatened): Statewide (incl uding areas outs de this ESU) coho
salmon gpawning escapemert in California apparently ranged between 200,000 to 500,000 aduts
per year in the 1940s (Brown et al. 1994). By the mid-1960s, Statewide spawning escapement
was estimated to have fal len to about 100,000 fish per year (CDFG 1965; Cal ifornia Advisory
Committee on Salnon and Steelhead Trout 1988), followed by afurther decline to abou 30,000
fishin the mid-1980s (Wahle and Pearson 1987; Brown et al. 1994). From 1987 to 1991,
spawning ecapement averaged abou 31,000 with hatchery popu ations camposng 57% of this
total (Brown et al. 1994). Brown et al. (1994) edimated that there are probably lessthan 5,000
naturally-gpawning coho salmon pawning in California each year, and many of these fish arein
popul ationsthat contan lessthan 100 individud s.

Estimat ed average coho salmon spawning escapement in the Central California ESU for the
periad from the early 1980s through 1991 was 6,160 naturdly spawning coho salmon and 332
hatchery spawned coho salmon (Brown et al.1994). Of the natural y-spawning coho sal mon,
3,880 were fromthe tributaries inwhich supplementation occurs (the Noyo River and coadal
streamssouth of San Francisco). Only 160 fidh in the range of this ESU (all inthe TenMile
River) wereidentified as “native” fish lacking a history of supplementation with the non-native
hatchery stocks. Based on redd courts, the estimated run of coho sailmonin the TenMile River
was 14 to 42 fish during the 1991-1992 spawning sason (Maahs and Gill eard 1994).

Of 186 dreamsinthe range o the Central Califomia ESU identified ashaving hidoric accounts
of adut coho salmaon, recent data exist for 133 (72 percent). Of these 133 streams 62 (47
percent) have recent recordsof occurrence of adult coho salmon and 71 (53 percert) no longer
maintain caho salmon spawning runs

Reasons for Decline and Threats to Survival: The factors threat ening natural ly reproducing coho
salmon throughout its range are varied and numerous. For coho populationsin the Certral
Cdlifornia coast ESU, the present depressed condition is the result of severa long-standing,
human induced factors (e.g, habitat degradation, timber harvest, water diversons and artificid

propagation).
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Among other factors contributi ng to the decline and threat of survival for west coast coho,
foredry, agriculture, mining, and urban zation have degraded, simplified, and fragmented habitat
significantly throughout therange of the species Water divergonsfor agriculture, flood cortrol,
domestic, and hydropower purposeshavegreatly reduced or diminated hidoricdly accesibe
habitat. Studi es estimate that during the last 200 years, the lower 48 dates have lost
approximately 53% of all wetlandsand themajarity of the rest are severely degraded (Dahl,
1990; Tiner, 1991). California hasexperienced a 91 percent lossof itswetland haklitat (Dahl,
1990; Jensen et al.,1990; Barbour et al., 1991; Reynolds et al., 1993).

Infecti ous disease is one of the many factors that can infl uence adult and juvenile survival. Coho
are exposed to numerous bacterid , protozoan, vira, and parasitic organisms in spawning and
rearing aress, hatcheries, mgratary routes and the marine environment, poor water quality within
these habitats increase coho wlnerahility to disease and predation.

Implementati on of existing regul atory mechani sms, specifical ly sections 303 (d) (1) (C) and (D)
of the CWA, desgned to protect beneficial resourcesincluding fisheries resources have nat been
effective in pratecting fisheries resourcesor the aquatic ecos/gem on which they depend,
particularly with respect to non-point sources of pollution.. In addition, section 404 of the CWA
does not adequatel y address the cumul ati ve and additi ve effects of loss of habitat through
continued development of waterfront, riverine, coadal, and wetl and propertiesthat d so
contributeto thedegradaion and loss of important aguatic ecosystem components necessary to
maintain the functional integrity of these habitat features

Delta Smelt (Hypomesus transpacificus)

Species Description and Life History: The delta smelt was federally listed asa threatened
specieson March 5, 1993 (58 FR 12854). On December 19, 1994, afinal rule designating
critical hahitat for the delta smelt waspublished inthe Federal Redister (59 FR 65256). Critical
habitat for delta smelt was ori gina ly proposed i n the | ower Sacramento-San Joaquin Delta and
Suisun and Honker bays. However, after considerable debate, critica habitat was reproposed and
isnow contained within Contra Costa, Sacramento, San Joaquin, Solano, and Yolo counties.

The deltasmd tisadender-bodied fi sh with asted y blue sheen on the sides, and appears d most
tranducent (Moyle 1976a). They have an average length of 60 to 70 mm (about two to 3 inches).
The deltasme tisaeuryhaline species (tolerant of awide sdinity range) that spawnsin fresh
water and has been cdlected from estuarine waters up to 14 partsper thousand (ppt) salinity
(Moyleet al. 1992). For a large part of itsannua life span, this speciesis associated with the
freshwater edge of the mixing zone (a saltwat er-freshwater interface; also cal led X2), where the
salinity is approximately two ppt (Ganssle 1966; Moyle et al. 1992; Sweetnam and Stevens
1993).

The delta smelt is adapted to living in the highly productive San Francisco Bay/Delta Estuary
(Estuary) where sali nity varies spatia ly and temporal ly according to tidal cycles and the amount
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of freshwater inflow. Despite this tremendously variable environment, the historical Estuary
prabably offered relatively congant suitable habitat conditionsfor the delta amelt because it
could move upgream or downstream with the mixing zone (Moyle, pers. caonm., 1993).

Feeding ecology: Delta amelt feed primarily on planktonic copepods cladocerans(snall
crustaceans), amphipods, and to alesser extent, insect | arvae. Larger fish may a so feed onthe
opossum shrimp (Neomysismercedis. The most i mportant food item for al age cl assesisthe
euryhaline copepod (Eurytermora affinis). Delta smelt are a pelagic fishand thar food sourceis
within the water column.

Spawning behavior: Shortly before spawning, adult delta smelt migrate upstream from the
brackish-water habitat associated with the mixing zone to disperse widely i nto river channels and
tidaly-influenced backwater doughs (Radtke 1966; Moyl e 1976a; Wang 1991). Migrating
adul ts with nearly mature eggs were taken at the Central Valley Project's (CVP) Tracy Pumping
Plant from late December 1990 to April 1991 (Wang 1991). Spawning locations appear to vary
widely from year toyear (DWR and USDI 1993). Sanplingof larval delta smelt inthe Ddta
suggestsspawning has accurred in the Sacramerto River, Barker, Lindsey, Cache, Geargiana,
Prospect, Beaver, Hog, and Sycamore d oughs, in the San Joaqui n River off Bradford Idand
including Fisherman's Cut, False River along the shore zone between Frank's and Webb tracts,
and possibly other areas (Da e Sweetnam, Calif. Dept. Of Fish and Game, pers. comm.; Wang
1991). Delta smelt a so may spawn north of Suisun Bay in Montezuma and Suisun doughs and
their tri butaries (Sweetnam, Calif. Dept. Of Fish and Game, pers. comm.).

Delta smelt spawn in shalow, fresh, or dightly bracki sh water upstream of the mixing zone
(Wang 1991). Mog spawning occurs in tidally-influenced backwater sloughs and channel
edgewaters (Moyle 1976a; Wang 1986, 1991; Moyleet al. 1992). Although delta amelt
spawning behavior has nat been dbserved in the wild (Moyle et al. 1992), the adhesve, demersal
eggsare thought to attach to substratessuch as cattails tules tree roots, and suomerged branches
(Moyle 1976a; Wang 1991).

The gpawning season variesfrom year to year, and may occur fromlate winter (December) to
early summer (July). Moyle (19764) col lected gravid adul ts from December to April, a though
ripe ddta smelt were mos common in February and March. 1n1989 and 1990, Wang (1991)
estimated that spawning had taken place from mid-February tolate June o early July, with peak
spawning occurring inlate April and early May. A recent Sudy of delta smelt eggsand larvae
(Wang and Brown 1994 ascited in DWR & USDI 1994) confi rmed that spawning may occur
from February through June, with apeak in April and May. Spawning has been reported to occur
at water temperaturesof about 7° to 15° C. Reaultsfrom a University of Califomia at Davis
(UCD) study (Swanson and Cech 1995) indi cate that a though delta smelt tolerate a wide range
of temperatures (<8° C to >25° C), warmer water temperatures restrict their di stribution more
than col der wat er temperat ures.

L aboratory observationsindicate that delta amelt are broadcast spawnersthat pawn in a aurrent,
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usually at night, distributing their eggsover alocal area (Lindberg 1992 and Mager 1993 as
citedin DWR & USDI 1994). The eggsform an adhesive foot that appears to sick to most
surfaces. Eggs attach singly to the substrate, and few eggs were found on vertical plants or the
sides of aculture tank (Lindberg 1993 ascited in DWR & USDI 1994).

Delta amelt eggshatched in nine to 14 daysat water temperaturesrangng from13° to 16° C
during laboratory observationsin 1992 (Mager 1992 ascited in Sweetnam and Stevens 1993). In
thisstudy, larvae began feeding on phytoplankton on day four, ratiferson day six, and Artemia
nauplii at day 14. Inlaboratory studies yolk-sac fry were found to bepostively photataxic,
swimming tothe lightes correr of the incubator, and neggtively buoyant, actively sMimming to
the surface. The post-yolk -sac fry were more evenly di stri buted throughout the water col umn
(Lindberg 1992 ascited in DWR & USDI 1994). After hatching, | arvae and j uvenil es move
downstream toward the mixing zone where they are retained by the verticd circul aion of fresh
and sdt waers (Stevens et al. 1990). The pelagic larvae and juvenilesfeed on zogplankton.
When the mixing zore islocaed in Suisun Bay where there is extensive shdlow water hahitat
within the euphotic zone (depths less than four meters), high densities of phytoplank ton and
zooplankton may accumulate (Arthur and Ball 1978, 1979, 1980). In genera, estuaries are
among the most producti ve ecosystemsin the world (Goldman and Horne 1993). Estuarine
environment s produce an abundance of fi sh and zoopl ankton as aresult of plentiful food and
shallow, productive hahitat.

Swinming behavior. Observations of del ta smelt swimming in the swimming flumeandina
large tank show that these fish are unsteady, intermittent, d ow-speed swimmers (Swanson and
Cech 1995). At low velocitiesin the swimming fl ume (<three body lengths per second), and
during spontaneous unrestricted sMmmming ina 1-meter tark, delta amelt congstently svamwith
a"droke and glide" behaviar. Thistype of swimming isvery efficient; Weihs(1974) predicted
energy savings of about 50 percent for "stroke and glide" snimming campared to steady
swimming. However, the maximumspeed delta smelt are able to achieve using this preferred
mode of swvimming, or gait, islessthan three body lengthsper second, and the fish did nat readily
or goontaneoudy swimat thisor higher speeds (Swanson and Cech 1995). Juvenile delta smelt
proved stronger swvimmers than adults. Forced swimming a these speedsin a swvimming flume
wasappaently stressul; the fish were prone to ssimming failureand extremely vunerable to
impingement. Unlike fish for which these types of measurementshave been made inthe past,

dd tasmdt swimming performance was limited by behavioral rather than physiologica or
metabol ic congrai nts (e.g., metabolic scope for activity; Brett 1976). Please refer to the Service
(USDI-FWS 19944, 1996a) and Department of Water Resources and United States Department
of Interior - Bureau of Reclamation (DWR & USDI 1994) for additiond information on the
biology and ecology of this species.

Primary Condituent Elements o Critical Halitat: Indesignating critical habitat for the delta
smelt, the Servi ceidentified the following pri mary consti tuent elements essenti al to the
conservation of the species. physica habitat, water, river flow, and sai nity concentrati ons
required to mai ntai n del ta smelt habitat for spawning, larval and juvenile transport, rearing, and
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adult migration.

Spawning habitat. Specific areas that have been i dentified asimportant delta smelt spawning
habitat i nclude Barker, Lindsey, Cache, Prospect, Georgiana, Beaver, Hog, and Sycamore
sloughsand the Sacramento River inthe Delta, and tributaries of northern Suisun Bay.

Larval and juvenile transport. Adequate river flow is necessary to transport larvae from
upgream spawning areas torearing hahitat in Suisun Bay and to ensure that rearing habitat is
maintained in Suisun Bay. To ensure this, X2 must be located westward of the confl uence of the
Sacramento-San Joaquin Rivers located near Collinsville (Corfluence), during the period when
larveae or juveniles are being transported, according tohidoricd salinty conditiors. X2is
important because the "entrapment zone" or zone where particles, nutrients, and plankton are
"trapped"”, leading to an area of high productivity, isassociated with its location. Habitat
conditions auitable for transpart of larvae and juvenilesmay be needed by the species asearly as
February 1 and as late as August 31, because the spawning season varies from year to year and
may start as early as December and extend until July.

Rearing habitat. An areaextendi ng eastward from Carquinez Strait, incl uding Sui sun, Grizzly,
and Honker bays Montezuma Slough and its tributary doughs up the Sacramento Rive to its
confluence with Three Mile Slough, and south alongthe San Joaquin River induding Big Breek,
definesthe specific geographic area critical to the maintenance of uitable rearing habitat. Three
Mile Slough represerts the approximate location of the most upstream extent of historical tidal
incursion. Rearing habitat is vulnerable to impacts of export pumping and sdi nity i ntrusion from
the beginning of February to the end of Augug.

Adult migration. Adeguate flow and suitable water quality are needed to attract migrating adults
in the Sacramento and San Joaqui n river channel s and their associ ated tri butari es, includi ng
Cache and Montezuma sloughsand their tributaries. These areas are vulnerable to physical

di surbance and fl ow di sruption during migratory periods.

Histori c and Current Digtri bution: The delta amelt isendemic to Suisun Bay upgream of San
Francisco Bay through the Delta in Contra Coga, Sacramerto, San Joaguin, Solanoand Ydo
courties, Califarnia. Historically, the delta amelt isthought to have occurred from Suisun Bay
updream toat least thecity of Sacramento on the Sacramerto River, and Mossdale onthe San
Joagun River (Moyleet al. 1992; Sweetnam and Stevens1993).

Reasons for Decline and Threats to Survival: The deltasmelt is adgpted tolivingin thehighy
productive Estuary where sd inity varies spatial ly and tempord ly according to tida cyclesand
the amount of freshwater inflow. Despite this tremendously variable environrment, the higorical
Estuary probably dfered relatively congstent spring trangoort flows that moved delta amelt
juvenil es and | arvae downgream to the mixing zone (P. M oyle, pers. comm.). Sincethe 1850's,
however, the amount and extent of quitable habitat for the delta smelt has declined drametically.
The advent in 1853 of hydrauic mining inthe Sacramento and San Joaquin riversled to
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increased Sltati on and alterati on of the circulati on patterns of the Estuary (Nichol set al. 1986;
Monroe and Kelly 1992). The reclamation of Merritt 1dand for agricul turd purposes, inthe
same year, marked the beginning of the present-day cumulati ve loss of 94 percent of the Estuary's
tidal marshes (Nichols et al. 1986; Monroe and Kelly 1992).

Inadditionto the degradaion and loss of eduarine habitat, the ddta smelt hasbeenincreasingly
subject to entrai nment, upstream or reverse flowsof watersin the Deltaand San Joaquin River,
and condriction of low salinity habitat to deep-water river channelsof the interior Delta (Moyle
et al. 1992). These adverse conditionsare primarily aresut of drought and the geadily
increagng propartion o river flow being diverted from the Delta by the CVP and Sate Water
Project (SWP) (Monroe and Kelly 1992). The relationship betweenthe partion of the delta
smelt population wed of the Delta as sampled in the summer townet survey and the natural
logarithm o Delta outflowfrom 1959 to 1988 (Department and Reclamation 1994) indicates
that the summer townet index increased dramati cal ly when outfl ow was between 34,000 and
48,000 cfswhich placed X2 between Chipps and Roe idands. Placement of X2 downstream of
the Confluence, Chi pps and Roe idands provides delta smelt with low sali nity and protecti on
fromentrainment, allowing far productive rearing habitat that increases bath smelt abundance
and distribution.

Delta smelt critical halitat has been affected by activities that dedroy gpawning and refugial
areasand change hydrology pattems in Delta waterways. Critical hahitat also has been affected
by divergonsthat have shifted the postion of X2 upgream of the confluence of the Sacramento
and San Joaquin rivers. This shift has caused a decreased abundance of delta smelt. Existing
basdli ne conditi ons and impl ementation of the Service's 1994 and 1995 bi ologicd opinions
concerning the operati on of the CVP and SWP, provide a substantial part of the necessary
postive riverine flows and estuarine outflows to trangort delta smelt larvae downdreamto
suitabl e reari ng habitat in Suisun Bay outsde theinfl uence of marinas, agriculturd divers ons,
and Federal and State pumping plants

The Service's1994 and 1995 bidogical opinions provided for adequate larval and juvenile
trangport flows, rearing halitat, and protection from entranment for upstream migrating adults
(USDI-FWS199%4a). Pleas referto 59 FR 65255 for additional infarmation on delta smelt
critical habitat.

Desert Pupfish (Cyprinodon macularius)
Species Description and Life History: On March 31, 1986 (51 FR 10850), the Service

determined the desert pupfi sh to be an endangered species and critical habitat was designated for
this goeciesin Imperial County, Califarniaand Pima County, Arizona.

The desert pupfih isagmall laterally compressed fish with a smoothly rounded body shape.
Adult fish rardy grow larger than 75 millimeters (3 incheg in total length. Malesare larger than
femalesand during the reproductive season became brightly colored with bue onthe dorsal
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portion of the head and sdes and yellow on the caudal finand the posterior part of the caudal
pedurcle. Females and juvenilestypically have tanto olive backsand slvery sides Mog adults
have narrow, vertical, dark bars on their sdes, which are often interrupted to give the i mpression
of adigunct, latera band. They are adapted to harsh desert environments and are capabl e of
surviving extreme envirormentd conditions (Moyle 1976a; and Loweet al. 1967). Although
desert pupfish are extremd y hardy i n many respects, they cannot tolerate competition or
predation and are thus readily di splaced by exati ¢ fi shes.

Desert pupfi sh mature rapidly and may produce up to three generations per year. Spawning
males typically defend a small spawning and feeding territory in shall ow water. The eggs are
usually laid and fertilized on a flocculent subdrate and hatch within afew days. After afew
hours, the young begin to feed on small plants and animals. Spawni ng occurs throughout the
spring and summer months. Individuas typi cally survive for about a year. Desert pupfi sh forage
on avari ety of i nsects, other invertebrates, d gae, and detritus.

Foraging Ecology: Desert pupfish typically occur in shall ow water and forage on a variety of
insects other invertebrates algae, and detritus

Hidoric and Current Distribution: The desert pupfish was once common i n the desert springs,
marshes, and tributary greamsof thelower Gila and Colorado River drainagesin Arizana,
California, and Mexico (Minckly 1973 & 1980; Miller and Fuiman 1987; USDI-FWVS 1993b).

It lso formerly occurred in the dow-moving reaches of some large rivers, including the
Colorado, Gila, San Pedro, and Santa Cruz. In Cdifornia, this speciesis currently known from
only afew histaric locations. It gill existsin two Salton Sea tributaries (San Felipe Creek system
and itsasociated wetland San SebastianMarsh, Imperial County, and Sdt Creek, Riversde
County) and afew shoreline pool s and irrigation drains aong the Sal ton Sea in Imperia and
Rivergde Counties(Nichol et al. 1991; USDI-FWS 1993b).

Reasons for Decline and Threats to Survival: There are many reasons for declines of desert
pupfish populations. They include habitat loss (dewatering of springs, some headwat ers, and
lower poartions of mgor dreams and marshlands), halitat madification (4reamimpoundmert,
channelization, diversion, and regulation of discharge, plusdomedic livestock grazing and ather
watershed uses such as mining, and road construction), pol luti on, and interactions with non-native
spedes (campetition for food and space and predation) (Matsui 1981; Mindkley 1985; Miller
and Fuiman 1987; USDI-FWS 1993b).

Many hi storic pupfish localities have been dried by groundwater pumping, channel erosion or
arroyo formation, and water impoundment and divergon (Hagingsand Turner 1965, Fradkin
1981, Rea 1983, Hendrickson and Minckley 1985). Impoundment also creates upgream hebitat
unsuitable for pupfish because of increased depth which, because of its lentic character, is more
conducive to occupation by non-nativefishes. Grazing by domedic livestock may reduce
terrestrial vegetati ve cover, enhance water shed eros on, exacerbate problems of arroyo cutting,
and increase sdiment loads and turbidity inreceiving waters. Habitats may be further impacted
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by trampli ng where cattl e feed or drink i n or adjacent to water. Contamination of the habitat of
desert pupfih may have contributed to its declire.

Non-nati ve fishes pose the greatest threat to extant desert pupfi sh populati ons (Minckley and
Deacon 1968, Deacon and Minckley 1974, Schoenherr 1981 & 1988, Meffe 1985, Miller and
Fuiman 1987). Non-native fishesthat occupy habitats also used by pupfi sh include mosqui tof ish
(Gambusia affinis), sail fin molly (Poecilia latipinna), | argemouth bass (Micropterus salmoides),
and juvenil e ci chlids (Oreochromis s9. and Tilapia ssp.). Primary mechani sms of replacement
include predation and aggresson (mosouitofish and largemauth bassg and behaviaral activities
that interfere with reproducti on (mollies and cichlids) (Matsui 1981, Schoenherr 1988).

Aspart o the National Irigation Water Quality Program, the Service conducted a gudy to
determine body burdensof contaminantsin a surrogate speci es, sailfin mallies (Poecilia
latipinna) for the endangered desert pupfish. Sailfinmollieswere trapped in 13 agricutural
drains At one drain sampling site both mollies and desert pupfish were collected and submitted
for analysis contaminant |levels between the two specieswere generally in agreemert, especially
for selenium. Mollies collected from 10 of 13 drains and pupfish contained 3 to 6 ppm dry
weight slenium, above the levelsof concernfor warmwater fidhes(CAST, 1994; Gaber, 1994,
Ohlendorf, 1996). Malliesintwo other drains contaned 6.4 and 10.2 ppm, dry weight selenium,
above thresholdsfor toxidty for warmwater fish reproductive hazards(Lemly 1993a). Lemly
(1993a), concluded that 4 ppm dry weight whole boady sel enium shoud be consdered the toxic
eff ect threshol d for the overa | hedth of and reproductive vigor for freshwater fish. These

findi ngs indicate that the desert pupfishislikely at risk to reduced reproductive vigor and
condition asaresut of elevated levels o selenium in itsenvironmert.

L ahontan Cutthroat Trout (Oncorhynchus darki henshawi)

Species Description and Life History: The L ahontan cutthroat trout is an i nland subspecies of
cutthroat trout endemic to the physiographic Lahontan basin of northern Nevada, eastern
California, and southern Oregon. It waslisted asendangered by the Service in 1970 (35 FR
13520) and subsequently reclassified as threatened in 1975 (40 FR 229864). No criticd habitat
has been des gnated for this species.

The Lahontan cutthroat trout can be distingui shed from other subspecies of cutthroat trout by
three characteristi csidentifi ed by Behnke (1979, 1992). These characteristicsinclude: (1) the
pattern of medi um-large rounded spots, somewhat evenly di stributed over the sides of the body,
on the head, and oftenon the abdomen; (2) the highest number of gill rakersfound in any trout,
21 to 28, with mean valuesrangng from 23 to 26; and (3) a high number of pyloric caeca, 40 to
75 or mare, with mean valuesof more than 50.

Lahontan cutthroat trout inhahit both lakes and streams, but are obligatory gream gpawners.
Intermittent tributary streams are frequently used asspawning stes (Coffin 1981; Trotter 1987).
Spawning generaly occurs from April through July, dependi ng on stream fl ow, elevation, and



Ms. FdiciaMarcus 60

water temperature (Calhoun 1942; La Rivers 1962; McAfee 1966; Lea 1968; Moyle 1976a).
Eggsare deposted in 0.25 to 0.5 inch gravelswithin riffles, pocket water, or pod crests
Spawning beds must be well oxygenated and relatively silt free for good egg surviva . Opti mum
L ahontan cutthroat trout halitat is characterized by 1:1 pool-riffle ratios well vegetated steble
stream bank s, over 25 percent cover, and arel ati vely st free rocky substrate (Hi ckman and
Raeigh 1982). They can tol erate much higher akaliniti es than other trout and seem to survive
dail y temperature fluctuations of 14-20 degrees C (57-68 degrees F). They do best in waters
with average maximum temperatures of 13 degrees C (55 degrees F).

Foraging Ecology: Lahontan cutthroat trout are opportuni stic feeders; in streams they feed on the
most common terrestrial and aguatic insects which get caught in the drift (Coffin 1983).

Histori c and Current Distri bution: Lahontan cutthroat trout higoricdly occupied awide variety
of cold water habitats, incduding largetermind a kalinel akes, oligotrophic d pine lakes,
meandering low-gradient rivers montanerivers, and small headwater tributary streams Prior to
thiscentury, there were 11 lake popu ations and an egimated 300 to 600 river populationsin
more than 3,600 miles of streams (USDI-FWS 1995). The western Lahontan Basi n population
segment includes the Truckee, Carson, and Walker River basnsinCaliforna.

Lahontan cutthroat trout currently occupy between 155 and 160 streamsaswell assix lakesand
reervarsin California, Nevada, Oregon, and Utah. Sdf-sugaining populationsoccur in

10.7 percent of fluvial and 0.4 percent of lacustrine hi storical habitat (USDI-FWS 1995). The
species has been introduced outside of its native range, primarily for recreationa angling
purposes Three didinct vertebrate population ssgments have beenidentified by the Service
based on geographical, ecological, behavioral, and genetic factors (USDI-FWS 1995).

Lahontan cutthroat trout were i ntroduced i nto the Upper Truckee River watershed in 1990 and
1991 as part of the gecies recovery progam. The Upper Truckee River iswithin a watershed
that historically contaned Lahontan cutthroat trout. During the summer and fall of 1990,

5,000 fingerlings and 200 adults were planted. 1n 1991, 2,000 fingerlings and 110 adults were
planted i nto the Upper Truckee River watershed. Before Lahontan cutthroat trout were
introduced into these waters, the streams and | akes were treated by CDFG to remove non-nati ve
salnonids The LTBMU has conducted ocula surveys amually Snce the introduction. In 1995,
just under 250 fish were observed, mostly adults. Thisis down from the 1994 survey of
approximately 360 Lahaontan cutthroat trout.

Reasons for Decline and Threats to Survival: Major impactsto Lahontan cutthroat trout habitat
and abundance include 1) reduction and alteration o stream discharge; 2) alteration of dream
channel s and morphology; 3) degradation of water quality ; 4) reduction of lake levels and
concentrated chemica componentsin naturd lakes, and 5) introducti on of non-nati ve fi sh
species. There dterations are usudly associ ated with agri culturd use, livestock and ferd horse
grazing, mini ng, and urban development. Alterati on and degradati on of trout habi tat have also
resulted from loggi ng, highway and road constructi on, dam buildi ng, and the discharge of
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effluert formwadewater treatmert facilities. All these factorsreduce the suitahility of habitat
for the trout (USDI-FWS 1995).

Little Kern Golden Trout (Oncorhynchus aquabonita whitei)

Species Description and Life History: The Little Kem gdden trou wasfederally liged as
threatened and critical habitat was desgnated concurrently on April 13, 1978 (43 FR 15427).
Critical habitat wasdefined to include all streamsand tributaries inthe Little Kem River

drai nage above abarrier falIson the Little Kern River located one mile below the mouth of Trout
Meadows Creek. The CDFG has prepared a management pl an that has been accepted by the
Service asthe officid recovery plan for Little Kern gol den trout. The fishery obj ectives for
conditi ons within the proposed project boundaries are restorati on of pure strain Little Kern
goldentrout to its critical habitat, protection of critica habitat, and protection and/or restorati on
of the native Sacramento sucker (Catostomus occidentalis).

The Little Kem gdden trout requires diverse habitat composed of pools for refugia, instream
cover, shade from bankside vegetati on to regul ate temperature, and gravel substrates for
spawning (USDA-FS 1993). Desired habitat incl udes deep, narrow channel s within low gradient
meadow environments. Low width to depth ratios and al arge percentage of undercut banks are
condgdered indicators of desrablemeadow habitat conditiors. Desirable habitat outsde
meadows cortains good cover from cdoble and boulders (USDA-FS 1993). Little Kern golden
trout reach sexual maturity at three years, although some younger fish do exhibit courtship

behavi or (Smith 1977). Spawning occurs duri ng the spring. Mal es establ ish spawning sites on the
downrstream edge of pods over gravel substrates. Spawning occursat a water depth of 5 to 15 cm
(Smith 1977).

Foraging Ecology: Little Kerngoldentrout forage on a variety of invertebrates, eating whatever
is mog abundant inthe water cdumn. Die includes larval and adult insectsand planktonic
crustaceans (Moyle 1976a).

Histori c and Current Digtribution: The hidorical digribution of Little Kern golden trout was
restricted to the Little Kern River drainage down to a barrier falls that isolated Little Kern
golden trout from Kern River rainbow trout in the Kern River. Approximately 40 of the
estimated 100 miles of suitable trout habitat in the Little Kern River drainage are thought to have
supported Little Kerngoldentrout prior to human influence (USDA-FS 1993). Early activities
of settlersin the areaincluded transplanting Little Kern golden trout into many nearby waters
(Schreck 1969). After human influence, nearly 90 miles of streams and several lakescontained
Little Kern golden trout (USDA-FS 1993). Between 1900 and 1950, rainbow trout and brook
trout were also transplanted into the Little Kern River watershed. The Littl e Kern gol den trout
doesnot compete wdl with other speciesand al < hybridizes with rairbow trout. By 1970, only
10.2 miles of streamsin the Little Kern River system contained pure L ittle Kern golden trout
(USDA-FS 1993).
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The CDFG hasbeen involved in an intensive programto eradicate the non-nativefish spedes
within the Little Kern River system. Over thelast 20 years, treatment with antimyci n or rotenone
(figh toxicantg have beenused to treat mary of the dreams, lakes, and a portion o the Little
Kern River. Populations of pure strain Little Kern golden trout are now inhabiti ng many of the
treated secti ons of streams and lakes. Treatments were completed in 1995, with delisting of the
species the future goa once studies determine that the fi sh are pure and a adequate population
levels according to the Revised Plan.

Reasons for Decline and Threats to Survival:  Little Kem gdden trout do not cormpete well with
other species. Hybridization and i nterspecific competi tion result in reduced geneti ¢ purity and
lower popu ation nunmbers (USDA-FS 1993).

Lost River Sucker (Ddtistesluxatus)

Species Description and Life History: The L ost River sucker was described by Cope (1879) from
specimens he collected from Upper Klamath L ake. A complete discussion of the taxonomy of the
gpecies can befound in the Serviceés Lod River and Shortnose Sucker Recovery Plan (USDI-
FWS 1993c). The Lod River sucker was federally listed asendangered pecieson July 18, 1988
(53 FR 27134). The Clear Lakewatershed i s consdered Unit 1 of the proposed designation of
six Critical Habitat Units (CHUS) for Lost River and shortnose suckers. Primary consti tuent
elementsincl ude water of sufficient quantity and quality to provi de conditions required for the
paticular life stage of the species; physica habitat i nhabited or potentially habitabl e by shortnose
suckersfar use as refugia spawning, nursery, feeding, or rearing areas or ascorridors between
these areas and food supply and anatural scheme of predation, parasitiam, and competition in
the biolog cal environmert.

Scoppettone (1988) found shortnose suckers up to 33 years of age in Copco Resarvoir and L ost
River suckersto 43 yearsof age in upper Klamath Lake. Inthe Clear Lake drainage,
Scoppettone (1988) found shortnose suckers from ane to 23 years of age, and Lost River suckers
fromoneto 27 yearsold. Lod River suckerscan achieve lengths approaching one meter. Sexual
meaturity isachieved in approxi matey nine yearsfor Lost River suckers (Scoppettone, pers.
comm., cited in USDI-FWS 1994c).

The rol e upstream populati ons of Lost River suckers pl ay in the maintenance and vi abil ity of
downstream populations ispoorly understood at thistime.

Foraging Ecology: Thediet of Lost River suckersincludes detritus, zooplankton, a gae, and
aquatic i nsects (Buettner and Scoppetone 1990).

Historic and Current Distribution:. The Log River sucker (alongwiththe shortnose sucker) is
endemic to the upper Klamath Bagn, Oregon and California, and were once quite abundant.
Cope (1884) noted that Upper Klamath Lake sustained "a great population of fidhes' and was
"more prolific in animal life" than any bady of water known to him at that time. Gilbert (1898)




Ms. FdiciaMarcus 63

noted that the Lost River sucker was "the most important food-fish of the Kl amath L ake region."
At tha time, goring sucker runs"in incredibl e numbers' (Gilbert 1898) wererdied uponasa
food source by the Klamath and Modoc Indians and were teken by local setlers for bath human
consumption and livestock feed (Cope 1879; Coots 1965; Howe 1968). Sucker runswere so
numerous, tha a cannery was edablished on the Log River (Howe 1968) and several ather
commercial operations processed "enornousamounts’ of suckersinto ail, dried fish, and ather
products(Andreasen 1975).

The Logt River sucker was historica ly found in Upper Klamath Lake and itstri butaries,
including the Wi lliamson, Sprague, and Wood rivers (Williams et al. 1985), Crooked, Seven
Mile, Four Mile, Odessa, and Crydal creeks (Stine 1982). It wasalso found in the Lost River
sydem, Tule Lake, Lower Klamath Lake, and Sheepy Lake (Moyle 1976a).

In adistributi onal survey of the Clear Lake watershed conducted i n the summers of 1989 and
1990, Log River suckerswere collected in lower Willow Creek and Bdes Creek upstream to
Avanzino Reservoi r (Buettner and Scoppettone 1991). Under higher flow conditions, such asthe
spring of 1993, the range prabably extended upgreamin all of the areeksin the Clear Lake
watershed (M. Buettner, pers. comm., cited in USDI-FWS 1994c). Log River and shortnose
suckers have been captured in the Lost River bel ow Clear Lake and were taken to Ma one
Reservoir in 1992 during Recl amation's sdlvage operation at Clear L ake. B uettner (pers. comm.
1995) believesit is unlikely that many suckersremain in Malone Reservar. Thereservar is

drai ned each fall to asmall pool and most of the fish were | ikely washed down stream into the
Lost River.

Reasons for Decline and Threats to Survival: The factors believed to be responsibl e for the
decline of the L ost River suckers include the damming of rivers, dredging and draining of
mardhes, instream flow diversions, a shift toward hyper eutrgphication in Upper Klamath L ake,
and other traditional land use practices. A recent analysis of the population genetics of the
shortnose and Logt River suckers (Moyle and Berg 1991) suggested that "if populations conti nue
to decline, these ecies may cross below the minimum viable popul ation threshold and be log™.
Entire stocks may have already been log [e.g., Harriman Springs (Andreasen 1975)].

Suckersappear to be grondy influenced by poor waer quality induced by high water
temperatures, nutrient enrichment, algal blooms and die-offs, low dissolved oxygen, high pH, and
possibly high anmonia (Kannand Smith 1993; Perkins 1997). Higher recruitment success
occurs during above-average water quality years in contrad, large-scale fish killsof adult
suckersin the Upper Klamath Lake and Williamson Rivers gopear related to poor water quality
(Perkins 1997). Although fish kill s have occurred sporadicaly in the 1900s, they appear to have
increased in size, duration, and areal extent in recent years and may be adversaly affecting
current recovery eff orts (Perkins 1997). A 1996 Augudst-September fish kill, consgsting almost
exclusively of the endangered suckers had the documented deathsof more than 6049
individuals, with many thousands of additional fish esimated to have been killed (Perkins 1997).
Anaher subsequent kill inthe Lake in 1997 involved primarily tu chubs, but more than 1400
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endangered suckers deathswere alo documented (Mark Buettner, Reclamation, pers comm).
Although the ultimate causes of these fish killswasidentified asthe bacterial infections of the
skin and gill s by Flavobacterium columnare, degenerative changesin the i ntesti nes, li vers and
kidneys of many of the fish were also observed in the 1996 fish. Lesions of the kidneys were
indicative of toxic tubular necrosis typically caused by heavy metals, pesticides and other
poisons(Foote 1996). Foate suggeded that alikdy source of toxins inthe Upper Klamath Lake
system was Microcystis, a cyandbacterium producing the taxin microcystin. This bacteriumwas
in bloom during the 1996 fish kill and its toxin was detected in 3 of 9 dead suck ers from the
1996 fish kill (Klamath Falls Fish and Wildlife Office, U.S. Fish and Wildlife Service,
unpublished data).

In addi tion, to fish Kill s, suckersin the Klamath B asin suffer from abnormaly hi gh rates of
parasitism and physica deformities (Biological Research Division, U.S. Geological Survey,
unpublished) that may be rel ated to water quality, nutritional defi ciencies, or contaminant
exposures. Fidhin the Tule Lake area also suffer very high ratesof parasitian and deformities
(Littleton 1993), athough sucker heath has not speci fically been documented. Overharvest and
chemica contamination may have a so contributed to the decline. Reduction and degradation of
lak e and stream habi tats in the upper Klamath Basin i s considered to be the most important factor
in thedecline of the endangered suckers(USDI-FWS1993c). Vey low numbersof benthic
organisms in many locationsand an overall reductionin numbers of aquatic reptiles inthe hahitat
of thesucker may have been caused by pollutionof organochlorine pedicides and ather
pollutants (USDI-FWS 1993c).

Modoc SQucker (Catostomusmicrops)

Species Description and Life History: The Modoc sucker is a dwarf catostomid. The specieswas
federally liged as endangered, with critical halitat designated on June 11, 1985 (50 FR 42530).
Critical habitat was descri bed to incl ude the foll owing reaches. Johnson Creek from the
confluence with Rush Creek upgream approximetely four river milesincluding two tributaries in
Higgins Flat and Ri ce FH at; Rush Creek from the gaging station on hi ghway 299 upstream to the
Upper Rush Creek campground; Turner Creek fromits corfluence with the Pit River upstream
abou 4.5 river mles; Wasington Creek fromits corfluence with Turner Creek upstream
appraximately four river miles including 1.5 miles of Coffee Mill Creek; and approximately 3.5
milesof Hubert Creek fromits confluence with Turner Creek, including 1.5 milesof Cedar
Creek. The Modoc sucker al exids in Coffee Mill, Willow, Ash, and Rush creeks(Studinsi
1993) for atotd of 25 miles (Gina Sato, BLM, pers comm. 1991). Previoudy, the Califarnia
Department of Fi sh and Game had cl assified the Modoc sucker as“rare” in 1973 and
“endangered” in 1980.

The Modoc sucker was first described in 1908 by C. Rutter from three paratypes collected from
Rush Creek in 1898. Unlike many other native fi sh species, the Modoc sucker’ s nomenclature
has never been quedioned. Catostomusreferstothe inferior position of the mouth (Moyle
1976a), and micropsmeans “smal | eye” (Mills1980). The speci es can be disti nguished from
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other catogomidsby the nunmber of dorsal rays(n = 10-12), the number of scalesinthe lateral
line (n =79-89), and their smell body sze (<160 mm) (Mills 1980).

Life history dudies(Moyle and Marciochi 1975) indicae Modoc suckersare mog successul in
small, relatively undisturbed, pool-dominated greams where they are iolated from Sacramento
sucker (Catostomus occidentalis), with which they can hybridize Modoc sucker habitat is
typifi ed by extreme water flows (Studinski 1993). Flows are very high in winter and spring
months, but by mid-summer, large reaches of habitat dry up. During these ti mes, fish populations
are confined to rel atively small, permanent pools. Adults (>70 - 85 mm TL) prefer pool sfrom
one foot to over four feet deep during summer. Small er fish have been observed in rifflesand
shalow poolsin large schools (Studinski 1993). Moyl e and Marciochi (1975) found that Modoc
suckers were most abundant in areas with low fl ows, large shal low pools with muddy bottoms or
gravel to cobbl e subgtrate, partial shade, and moderately clear water. Studi nski (1993) found
Modoc sucker in poolswith maximum water temperature of less than 21°C witha daily
temperature variation of lessthan2°C. Little isknown about Modoc sucker winter habitat
requirements.

Moyle and Marcioch (1975) collected ripe malesand femalesfrommid-April to late May.
They did not observe actua spawning behavior. Modoc suckers were observed spawni ng during
a1978 study. Boccone and Mills (1979) observed spawning occurring from mid-April through
the fird week of June. They reported that goawning behavior of Modoc sucker closely resembled
that of the Tahoe sucker, a closerelative. Spawning took place over coarse to fine gravel in the
lower end of pools. Poolswere located in meadow areas with abundant cover. Boccone and
Mills (1979) also noted spawning coloration and tubercle development on mat ure male Modoc
suckers, but they further nated that ripe femalesdid not expressthese characteristics Water
temperature and phatoperiod were thought to be factorscontraling timing of soawning.

Spawni ng was observed from midmorning to | ate afternoon with water temperature from 13.3°C
t0 16.1°C (Boccone and Mills 1979).

Foraging Ecology: The diet of the Madoc sucker condgstsmoastly of detritusand algae, with
insects and crustaceans making up 25% of the diet.

Histori c and Current Distri bution: The M odoc sucker is endemic to small sreamstributary to the
upper Pit River drainage inModoc and Lassen counties, Californa. Itscurrent rangeis restricted
to the Tumer and Ash Creek subsystemsin Modoc County.

Past habitat and popul ationssurveysgave different estimates to Modaoc sucker populationsize.
Moyle(1974) edimated the population of Modoc suckersto be lessthan 5,000 individuals, with
an effecti ve population of 200. Ford (1977) found 2,605 suckers, and estimated the effective
population to be 104, based on length-frequency analyses. Mills (1980) estimated that only
1,300 geneti cal ly pure M odoc sucker remai ned. During recent habitat and population surveys for
six o the nine known Modoc sucker greams Scoppettore et al. (1994) esti mated the popul ati on
to be 3,000 suckers. Biol ogists on this research project did not differentiate between M odoc
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sucker and Sacramento sucker during their visual surveys.

Approximately 50 percent of Modoc sucker habitat lies on Modoc National Forest. M odoc
sucker populations are generally consdered to be gable to improving. Exclosures protect much
of the species habitat. Most recovery actions, as outli ned i n the M odoc suck er recovery action
plan (USDA-FS 1989) have been completed. During arecent drought, Modoc suckers were
found in degp perennial pools.

Reasons for Decline and Threats to Survival: Main threats are habitat | oss from overgrazing,
siltation, channdization, and hybridizationwith a closely rdated Catostomid. Past and present
grazi ng and channelization on both private and public lands have caused severe erosion and
sitation, dramatically degrading the species habitat. In some streams, erosional cutting of
stream bank s exposed as much as 10 vertical feet of earth. These habitat changes limited the
distribution and éundance of the sucker to a pant where, at the time the pecieswaslisted, only
1,300 genetically pure individual swere thought to remain (Mills 1980). Besdes thex changes
in the habitat, the extreme erosi on and channdl ization also removed natural barri ers separating
the Modoc sucker from the Sacramento sucker. Hybridization between these two spedes has
occurred.

Mohave Tui Chub (Gila bicolor mohavenss)

Species Description and Life History: The Mohave tui chub was liged as endangered on October
13, 1970, withou critical habitat (35 FR 16047). Thisaccount i sbased on Moyl e 1976a and
Moyleet al. 1989.

The Mohavetui chub, amember of the mi nnow family, can reach over 10 inchesin length. The
Mohave tui chub isthe only fish native to the Mohave River basinin Califomia. Thisspedes
was thought to i nhabit the deep pool s and dough-like areas of the Mohave River. M ohave tui
chubs are adapted to the Mohave River’salkaline, hard water. Mohave tui chubs have survived
in habitats where di ssolved oxy gen was less than one microgram per liter; they d so have some
tolerance for high salinity and hi gh water temperatures. Mohave tui chubs use aguatic vegetation
to attach their eggs and far cover and thermal refuges

Foraging Ecology: Mohave tui chubsare marphdogically adapted for feeding on plankton.
However, they readily consume food, such asbread and lunch meat, provided by vigtorsto ther
refuga.

Histori c and Current Didtribution: The Mohave tui chubis native tothe Mohave River basn.
Currertly, the only known genetically pure Mohave tui chub populations are found in three
artificial ponds, one natural spring, and a series of constructed drainage channels in San
Bernardino County. The pond at the Desert Studies Center at Soda Dry Lakeis maintained by
groundwater pumping; MC Spring is a natural spring also located at the Desert Studies Certer.
The water supplying both of these habitatsis likely from the underflow of the Mohave River.
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The two pondsat Camp Cady receive water pumped from the underflow o the Mohave River.
The remainng popuation at the Naval Air WeaponsStation, China Lake, Californiaresdesin
drainage chanrels which carry percolating water fram a systemof sawage ponds. The estimated
population at China Lake is between 10,000 and 20,000 fi sh.

Reasons for Decline and Threats to Survival: The primary causes for the decl ine of the Mohave
tui chub were the introduction of aroyo chubs and other exotic geciesinto the Mohave River
system and habitat d teration. The constructi on of headwater reservoirs a tered natura fl ow
regimes and provided favorable habitat for exotic species. Water diversons and poll ution have
decreasad habitat quitability inother locations. Increases in permissible levels of environmental
contaminants to the species restricted habitat may have a deleterious eff ect on the species. The
Mohave tui chub is native to the Mohave River basin, which hasbeen identified as animpaired
water body.

Owens Pupfish (Cyprinodon radiosus)

Species Description and Life History: The Owers pupfish waslisted asendangered on March 11,
1967 (32 FR 4001). Population declines attributed to competition and predation by non-native
speciesand habitat modification caused by water diversonsfrom the OwensRiver and its
tributarieswere identified as the principal causesof the declines The following information is
summarized fromthe draft recovery plan for the wetland and aquatic speciesof the OwensBasin
(USDI-FW'S 19963).

The Owens pupfish rarely exceeds 2.5 inchesin | ength. M ales can easly be distingui shed from
females by colaration, malesare bright blue, particuarly during the breeding season, while
femalesare a dusky olive green

Owens pupfish occupy habi tat where water isrel ati vely warm and food is plentiful. Spawning
occurs over saft substrates. Eggs are laid sindy and hatch in approximately 6 days when
temperatures are from 24 to 27 degrees C. They reach maturity in three to four months and
rarely live longer than one year.

Foraging Ecology: The Owens pupfidh is anopporturistic omnivore. Their diet changes
seasond ly to include the most abundant organismsin their habitat. They forage in school s,
mostly on insectssuch aschironomid larvae. They were probably the main predator on mogjuito
larvae when they were abundant (Moyl e 1976a).

Historic and Current Distri bution: Owenspupfish were reported as common in habitats
throughout the OwensValley in Inyoand Morno countiesfrom Fish Slough, approximately 12
miles north of Bishop, south to Lone Pine. T hey were most abundant near the margins of
marshes, from shallow sloughs bordering the OwensRiver, and from springs. They are currently
known from four sites, dl of which are managed to protect Owens pupfish from non-native fish:
Warms Springs and the White M ountai n Research Station i n Inyo County, and BLM Spring and
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OwensValley Native Fish Sanctuary inMono Courty. This gpecieswasthought to be extinct in
1942; all of the remai ning fish have been propagated from a remnant population found in Fish
Slough in1964.

Reasons for Decline and Threats to Survival: The transfer of Owens Ri ver water to the Los
Angeles Aqueduct and the subsequent | oss of habitat a most caused the extinction of the Owens
pupfish. Because all of the remaining Owers pupfish are descendants of one population, this
speciesmay lack the genetic variahility found inother speciesof pupfish. Thisfactor, along with
the rdatively brief life gpan, should be considered in any andyss of the efectsof toxic
substances onthe Owens pupfish. The Owers River, the primary water course through the valley
floor where thisspeciesoccurs has been declared an impeaired water body.

Owens pupfish are extremely limited i n di gtribution. T he recovery plan for the Owen’s pupfish
determined that a population would be determined to be secure when 1) exotic species are
controlled or elimnated, 2) emergent vegetation iscontrolled, and 3) sufficient water quality is
guaranteed (USDI-FWS 1984a).

Owens Tui Chub (Gila bicolor snyderi)

Speci es Description and Life Higtory: The Owens tu chubwaslisted asendangered on Augud 5,
1985 (50 FR 31592). Theintroduction of non-native fish that affect the Owenstui chub through
competition, predation, and hybridizationand diverson of waer for agricutural and municipal
use were the principd reasons for thelisting Critical halitat wasdesignated for this ecies

a ong eight miles of the Owens River i n the Owens Gorge and at two springs a Hot Creek Fish
Hatchery. Both of these locationsare in Mono Courty. The following informationis
summarized fromthe draft recovery plan for the wetland and aquatic speciesof the OwensBasin
(USDI-FWS 1996a).

The Owenrs tu chubmay reach alength of 12 inches. Itsdorsd colorationranges from bronze to
dusky green; itsbelly issilver or white. Reproducti ve information is not wel I-known for the
Owenstui chub; however, i nformati on deri ved from other subspecies of tui chub may be
applicable. They prefer pool hahitats that provide adequate cover and dense aguatic vegetation
Spawni ng occurs over aquatic vegetation or gravel. Females can produce large numbers of eggs,
an eleven-inch long female fram Lake Tahoe contained 11,200 eggs  They reach sexual maturity
in 2 yearsand may live morethan 30 years.

Foraging Ecology: Owenstui chubs prey primarily on aguatic i nsects, although they also
conaume detritusand aguatic vegetation.

Histori c and Current Distri bution: Owens tu chubs were reported ascommnon from Long Valley
in Mono County outhto OwensLake in Inyo County. Although tu chulbs renaincommonin
this area, the only non-introgressed popul ations of the Owens tu chub occur in the headspringsat
the Ha Creek Fish Hatchery, the OwensRiver dovnstream from Crowley Lake, ponds at Calin
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Bar Ranch in Olancha, and at M ule Spring near Big Pinein Inyo County.

Reasons for Decline and Threats to Survival: The Owens tu chub declined due to Owens River
water di vers onsand introduction of predatory fishes. Hybri di zation with other tui chub also
threatensthe genetic purity of the Owenstui chub. The Owens River, the primary water course
through the valley floor where this ecies occurs has been declared an impaired water body.
The Townof Mammath Lakesdeposts sswage effluent ina peroolation pond severd milesuphill
fromthe headgrings; however, an influence of this water and a hydrol ogic connection between
the pond and the head goringshasnot been demondrated.

The draft recovery planfor the Owenstui chub idertifiesonly one gecific water quality issue in
its discussions of the threats ar recovery of this gpecies Whitmore Hot Springs currently

di scharges treated swimmi ng pool water into an areaidentified i n the draft recovery plan asa
potential conservation areafor the Owenstui chub. Chemicals used to treat the swimming pool
could be harmful to Owenstui chubs. T he draft recovery plan also calls for the maintenance of
water quality in the other natural and artifi cial springs and ponds where the Owens tui chub
currently occurs ar coud be re-introduced.

Paiute Cutthroat Trout (Oncorhynchus clarki slenirig

Species Description and Life History: The Paiute cutthroat trout i s an inland subspecies of
cutthraet trout endemic tothe Lahontan Basn of eastern Californa. The ecieswaslisted as
endangered aon Octdber 13, 1970 (35 FR 16047) and subsequentl y recl assified as threatened on
July 16, 1975 (40 FR 29863). The goeciesis believed to have evolved from Lahorntan cutthroat
trout during the lag 5,000 to 8,000 years (Behnke and Zarn 1976).

Pai ute cutthroat trout are distinguished fram other subspecies of cutthroat by the absence, or near
absence, of body spots, the dender body form, rel atively small scales, and vivid coloration
(USDI-FWS1985b). Paiute cutthroat trout life higory and pawningrequirementsare milar to
other stream-dwel ling cutthroat trout. Paiute cutthroat trout reach sexual maturity at age two and
peak spawning occursin June and July (Wong 1975). To spawn successfully, they must have
accessto flowing waters with clean gravel subdrates (USDI-FWS1985b). Aduts and juveniles
favor pods, runs, and backwater pools where current velocities are quite low. Fry are mog often
found in backwaters and pods (USDA-FS 1994). Paiute cuthroat trout commonly select areas
of low water velocitiesduring sring, summer and fall. Their use of habitat inthe winter is
unknown.

Foraging Ecology: Paiute cutthroat trout are opportunistic, foragng on avariety of invertebrates
that are abundant in the water column. Insects make up the bulk of their diet (Moyle 1976a).

Histori c and Current Digtri bution: The Paiute cutthroat has avery limited historical range in the
eastern Sierra Nevadariver drai nage of Silver King Creek, a tributary of the East Fork Carson
River dra nage. Withi n the Silver King Creek drainage, populations of Paiute cutthroat trout
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occur in Fly Valley, Fourmile Canyon, Coyote Valley, and Corral Valley Creeks. Trangolanted
populations occur i n the Sierraand Inyo Nati onal Forests, in Stairway, Sharktooth, and
Cottorwood Creeks. Populationsthought to be introgressed occur a a few additional sites All
current popuations are in relatively amall tributary creeks that do not suppart large populations
However, these Paiute cutthroat trout populations appear to have norma age/class distributions
(Russ Wickwire and Bill Somer perscomm).

Reasons for Decline and Threats to Survival: The principal threats to the species include hahitat
loss dueto livestock grazing and recreational use, hybridization and competiti on with non-native
trout, and over-exploitation by angling. A Recovery Plan for the species was prepared in 1985.
Critical habitat has not been designated. Recovery Pl an goals include establishing pure
populations and secure habi tat for Paiute cutthroat trout in Silver King Creek above Llewd lyn
Falls in Cattonwood Creek, and in Stairway Creek.

Razorback Sucker (Xyrauchen texanus)

Species Description and Life History: The razarback sucker was first propaosed for listing under
the ESA onApril 24, 1978, asa threatened gecies(56 FR 54967). The proposed rue was
withdrawn onMay 27, 1980, due to changes tothe liging process included inthe 1978
amendmentsto the ESA. In March, 1989, the Service was petitioned by a consorti um of
environmental groups to lig the razorback sucker asan endangered oecies The Service made a
positive findi ng on the petition in June, 1989, that was published in the Federal Register on
Augud 15, 1989. The proposed ruleto lid the geciesas endangered was publihed onMay 22,
1990, and the find rule was publied on October 23, 1991. Ciritical habitat was desgnated in
1994. Critical habitat for the razorback sucker includes the Colorado, Gila, Salt, and Verde
Riversin the Lower Basin, including the 100-year floodpain of the Colorado River from Parker
Dam to Imperial Dam.

The razorback sucker isthe only representative of the genus Xyrauchen. Thisnative sucker is
distinguished from all others by the sharp edged, bony keel that rises abruptly behind the head.
The bady is robust with a short and deep caudal peduncle (Bestgen 1990). The razorback sudker
may reach lengthsof one meter and weigh five to sx kg (Minckley 1973). Adut fishin Lake
Mohave reached about half this maximum size and weight (Minckley 1983). Razorback suckers
are long-lived, reaching the age of at least 40 years (McCarthy and Minckley 1987).

Adult razarback suckersutilize most of the available riverine habitats although there may be an
avoidance of whitewater type habitats Main chamel hahitats used tend to be low velocity ones
such as pools, eddies, nearshore runs, and channels associated with sand or gravel bars
(summarized in Beggen 1990). Backwaters, axbows and sloughs adjacent to the main chamel
are well-used habitat areas ; flooded battom lands are inportant in the spring and early summer
(summarized in Beggen 1990). Razarback suckersmay be somewhat sedentary, however
condderable movement over a year hasbeen nated in several studies (USDI-FWS 1993a).
Spawning migrationshave been observed or inferred in sveral locales (Jrdan 1891; Minckley
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1973; Osmundson and Kaedi ng 1989; Bestgen 1990; Tyus and Karp 1990).

Spawning takes place in the late winter to early summer depending upon local water
temperatures Ingeneal, temperaturesbetween 10° to 20° C are appropriate (summarized in
Bestgen 1990). Spawning areas include gravel bars or rocky runsin the main channe (Tyusand
Karp 1990), and flooded bottom lands (Osmundson and Kaedi ng 1989).

Habita needsof larval razorback suckersare nat well known. Warm, shallow water appearsto
be important. Shallow shoreli nes, backwaters, inundated bottom lands and similar areas have
beenidentified (Siger and Miller 1963; Marsh and Minckley 1989; Tyusand Karp 1989, 1990;
Minckley et al. 1991). For the firg periad of life, larval razorbacksare nocturnal and hide
duringthe day. Young fish grow farly quickly withgrowth slowing once adult size is reached
(McCarthy and Minckley 1987). Littleisknown of juvenile habitat preferences.

The razarback sucker isadapted to the widely fluctuaing physcal environment of the higorical
Colorado River. Adultscan live 45-50 years and, once reaching maturity between two and sven
years of age (Minckley 1983), apparently produce viable gametes even when quite old. The
ability of razorback suckersto spawn in avariety of habitats, flows and over along season are
alsosurvival adaptations Average fecundity recorded instudies ranged from 10,800 to 46,740
eggs per femd e (Bestgen 1990). With avarying age of maturity and the fecundi ty of the species,
it would be possibl e to quickly repopulate after a cat astrophi ¢ oss of adul ts.

Foraging Ecology: Y oung fish eat mostly plankton (Marsh and Langhorst 1988, Papaoulias
1988). Adultsare bottom dwellers, foraging on avari ety of algae, detritus, and i nvertebrates.

Histori c and Current Distri bution: Occupied habitat asof 1993 is gppraximately 1,824 river
miles, of which 336 miles are reintroduction habitats (52% of historic range). Populations are
generally small and composed of agng individuals Augmentaion effortsalong the L ower
Colorado River propose to replace the aging populations in Lakes Havasu and Mohave and below
Park er Dam with young fish from protected-reari ng site programs. This may prevent the
imminent extinction of the speciesin the wild, but appears less capable of ensuring long term
survival or recovery. Overall, the datus o the razorback sucker in the wild continues to dedine.

Reasons for Decline and Threats to Survival: The razorback sucker was liged as an endangered
species due to declining or extirpated populations throughout the range of the species. The
causes of these declinesare changes to biolagical and physical features of the habitat, largely
through impounding of the lower Colorado River and introduction of non-native fish species.
The effects of these changes have beenmod clearly noted by the almost conplete lack of natural
recruitment to any popul aion i nthe historic range of the species.

Sacramento Splittail (Pogonichthys macrolepidotus)

Species Description and Life History: On January 6, 1994, aproposed ruleto lig the Sacramento
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splittail (Pogonichthys macrolepidotus) asa threatened gpecieswaspullished in 59 FR 862.
Thefinal rule listing the Sacramento splittai | as a threatened species was published on February
8, 1999, and becameeffective March 10, 1999 (64 FR 5963).

The Sacramento Plittail isalarge cyprinid that can reach greater than 12 inches inlength
(Moyle 1976a). Adultsare characterized by an elongated body, distinct nuchal hump, and a
small blunt head with barbelsusually present at the corrers of the slightly subterminal mouth.
This speci es can be disti nguished from other minnows in the Central Valley of Ca ifornia by the
enlarged dorsal lobe of the caudal fin. Sacramento sdlittail are adull, slvery-gold onthe sides
and olive-grey dorsally. During the spawning season, the pectoral, pelvic and caudal fins are
tinged with an orange-red cdor. Mdes develop anall white nuptid tubercleson the head.

Feeding Ecology: Sacramento splittail are benthic foragers that feed on opossum shrimp,
although detrital material makes up al arge percentage of their ssomach contents (Dani els and
Moyle 1983). Earthworms, clams, insect larvae, and other i nvertebrates are al so found in the
diet. Predatorsinclude griped bass and ather piscivares. Sacramento littail are sometimes
used as bait for striped bass.

Spawning behavior: Sacramento splittail are long-lived, frequently reaching five to seven years
of age. Generally, females arehighly fecund, praducing more than 100,000 eggs each year
(Danielsand Moyle 1983). Popu ations fluctuate annually depending on spawning success
Spawning successis highly corrd aed with freshwater outflow and the avai labil ity of sha low-
water habitat with submersed, aquatic vegetation (Daniels and Moyle1983). Sacramento
splittail usualy reach sexual maturity by the end of their second year at which time they have
attained abody length of 180 to 200 mm. There is some variability in the reproducti ve period
because older fish reproduce before younger individuals (Caywood 1974). The largest recorded
individuals of the Sacramento glittail have measured between 380 and 400 mm (Caywood 1974;
Danids and Moyle 1983). Aduts migrateinto fresh water inlate fall and early winter prior to
spawning. The onset of spawning is associated with ri Sng water temperat ure, | engthening
photoperi od, seasond runoff, and possibly endogenous factors from the months of March through
May, although there are records o spawning from late January to early July (Wang 1986).
Spawni ng occursin water temperatures from 9° to 20° C over flooded vegetationin tidal
freshwater and euryhali ne habi tats of estuari ne marshes and doughs, and d ow-moving reaches of
large rivers. The eggs are adhesive or become adhesive soon after contacting water (Caywood
1974; Bailey, UCD, pers comm., 1994, &s cited InDWR & USDI 1994). Larvae remainin
shallow, weedy areas close to spawning sites and move into deeper water as they mat ure (Wang
1986).

Sacramento splittail can tolerate sdinitiesashigh as10to 18 ppt (M oyle 1976a; M oyle and

Y oshiyama 1992). Sacramento splittail are found throughout the Delta (T urner 1966), Suisun
Bay, and the Susun and Napa marshes They migrate upgream from brackish areas to spawnin
freshwater. Because they require flooded vegetation for spawning and rearing, Sacramento
splittail are frequently found in areas subject to flooding. Please refer to the Service (USDI-FWS
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1994c, 1996c¢), and Department of Water Resources and United States Department of Interior -
Bureau of Reclamation (DWR & USDI 1994) for additiona information on the biology and
ecology of the Sacramento littail.

Histori c and Current Didtribution: Sacramento littail are endemic to Californids Central

Vall ey where they were once widely distributed i n lakes and ri vers (Moyle 1976a). Historically,
Sacramento Plittail were found asfar north as Redding onthe Sacramento River and asfar south
asthe site of Friant Dam on the San Joaqui n River (Rutter 1908). Rutter (1908) also found
Sacramento splittail as far upstream as the current Oroville Dam site on the Feather River and
Folsom Dam ste on the American River. Anglersin Sacramento reported catches of 50 or more
Sacramento Plittail per day prior to damming of these rivers (Caywood 1974). Sacramento
splittail were common in San Pabl o Bay and Carqui nez Strait following hi gh winter fl ows up
until about 1985 (Messersmith 1966; Moyle 1976a; and Wang 1986 ascited in DWR & USDI
1994).

In recent times, dams and di versions have increasingly prevented upstream access to large rivers
and the speciesis restricted to a amall portion of itsformer range (Moyle and Yoshiyama 1989).
Sacramento splittail enter the lower reaches of the Feather (Jones and Stokes 1993) and
American rivers on occasion, but the speciesis now largely confined to the Delta, Suisun Bay,
and Suisun Marsh (USDI-FWS1994c). Stream surveysin the San Joacuin Valley reported
observations of Sacramento littail in the San Joaguin River below the mouh of the Merced
River and upgream of the confluence of the Tudumne River (Saiki 1984 as cited in DWR &
USDI 1994).

Reasons for Decline and Threats to Survival: The decline of the Sacramerto splittail has been
documented over the pag 10 years using fall mdwate tramM data. Thisdeclineis dueto
hydrologi ¢ changesin the Estuary and loss of shalow water habitat due to dredging and filling
(Monroe and Kd ly, 1992). These changesinclude increasesin water di versions duri ng the
spawning period of January through July. M ost of the factors that caused deltasmelt to decline
have also caused the declire of this gpecies Diversions damsand reduced outflow, coupled with
severe drought years, i ntroduced aguati ¢ species such asthe As atic dam (Nicholset al. 1986),
and loss of wetlands and shallow-water hahitat apparently have permpetuated the species decline.

Sources of selenium contamination into the habitat of Sacramento littail include: subsurface
agricutural drainwater fromwedside San Joaguin Valley agricutural lands nonpoirnt source
rundf from Caast Range ephemeral dreamsflowing into the westsde San Joaquin Valley
(exacerbated by overgrazing of livestodk), oil refinery wasewater disposal in San Francisco Bay
and west Delta, and concentrated animal feeding operations (where feedlots supplement animal
food with selenium) upgream of the Ddta.

Santa Ana Sucker (Catostomussantaanae)

Species Description and Life History: The Sarta Ana sucker was originally described by Snyder
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(1908) from specimens collected i n the Santa Ana Ri ver, hence its name. The Santa Ana sucker,
asmall, shortived sucker, wasproposed for threatened gatusby the Service on January 26,
1999 (64 FR 3915). Moyle (1976) described the Santa Ana sucker as less than 16 centimeters
(cm) (6.3 inches (in)) in length. The Santa Ana sucker is slvery below, darker along the back
withirregular dotches, and the membranesconnecting the raysof the tail are pigmented (Moyle
1976).

The Santa Ana suck er inhabits streams that are generally small and shallow, with currents ranging
from swift (in canyons) to duggsh (in the bottomlandg). All the streamsare subjed to peiodic
severe flooding (Moyle 1976). Santa Ama suckersappear to be most abundart where the water is
cool (lessthan 22° Celsius) (72° Fahrenheit), unpolluted and cl ear, although they can tol erate and
aurvivein seasond ly turbid water. Santa Ana suckersfeed mostly on detritus, algae, and diatoms
which they scrape off of rocks and other hard substrates, with aquatic insects making up avery
amal component of their diet. Larger fish genera ly feed more on insectsthan do smaller fish
(Greenfield et al. 1970).

Santa Ana suckersusually live no more than 3 years(Greenfield et al. 1970). Spawning
geneally accursfrom early April to early duly, with a peak in late May and June (Greenfield et
al. 1970, Moyle 1976). Spawning period may be vari able and protracted, however. Recent
field surveys on the East Fork of the San Gabriel River, found evidence of an extended spawning
period. These surveysfound small juveniles (<30 mm standard length (1.2 in)) in December
1998, and March of 1999 (U. S. Geological Survey (USGS) datain litt. 1999). Thisdata
indicates that spawnng may be very pratracted in this gream, and begin asearly as Novenber.
Fecundity appearsto be exceptiona ly high for a small sucker species (Moyle 1976). The
combination of early sexual maturity, pratracted pawning periad, and high fecundity shoud
allow the Santa Ana sucker to quickly repopulate greamsfollowing periodic flood events that
can deci mate populations (Moyle 1976).

Histori c and Current Didtribution: The Sarta Ana sucker isone of seven native freshwater fishes
that occurred historically inthe Los Angeles Basin of Caifornia. Of these seven speci es, the
Santa Ana sucker is the maost canmon inthe basintoday. Four of the native Los Angeles Basn
fishes are extinct within thebasin and two are very rare. Hidorically, the Santa Ana sucker
occurred form near the Paci fic Ocean to the headwat ers of Los Angel es Basin streams.

Urbani zation and the associated anthropogenic impacts to habitats inthe LosAngeles

megal opolis have reduced the Santa Ana sucker’s range to small reaches of Big Tujunga Creek (a
tributary of the Los Angeles River), the headwat ers of the San Gabri e River, and a lowland

reach of the Santa Ana River, in Los Angeles San Bemardino, Rivergde and Orange counties
(Swift et al. 1993).

A paopulation also occurs throughout portionsof the SantaClara River drainage sygem, in
Venturaand Los Angelescounties. The Santa Clara populationis presumed to be anintroduced
population, although thispresumptionis based ertirely an negative data (its absence from early
collections), and not on adocumented record of introduction (Bell 1978, Hubbs et al. 1943,
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Miller 1968, Moyle 1976). The Santa Clara River population wasnot included in the proposal
to list the Santa Ana sucker as threatened because of its presumed introduced status (64 FR
3915).

Reasons for Decline and Threats to Survival: Moyle and Y oshiyama (1992) concluded that the
native range of the Sarta Ana sucker islargely coincident with the Los Angeles metropolitan
area. Intensive urban development of the area has resulted in water di versions, extreme al teration
of stream channel s, changes in the wat ershed that result in erosion and debris torrents, pol luti on,
and the establishment of introduced non-rative fishes. Moyle and Y oshiyama (1992) gated,
“[e]venthough Senta Ana suckers seem to be quite generalized in their habitat requirements, they
areintolerant of pol luted or highl y modified streams.” The impacts associated with urbanizati on
arelikely the primary cause of the extirpation of this species from lowland reaches of the Los
Angeles, San Gabriel, and Santa Ana rivers.

Asthe Los Angd es urban area expanded, the rivers of the Los Angd esBasin, the Los Angdles,
Santa Ana, and San Gabrid rivers, were highly madified, channdized, or moved in an effort to
either capture water runoff or protect property. AsMoyle (1976) stated, “ [t]he | ower Los
Angeles River isnow little mare than a concrete storom drain.” The same is true for the Santa
Anaand San Galxiel rivers. These channelized riversand canalswith uniform and altered
substratesare nat suitalde for sustainng Sarta Ana sucker popu ations(Chadwick and Associaes
1996). Pag and continung projects have resuited (or will resut) in channdization and concrete
lining of the Santa Ana River channd throughout mog of the range of the Santa Ana aucker in
Orange County. Urban development threatens the Santa Ana sucker i n the Los Angeles and
Santa Anariver basins. Thi s urban development has resulted in changesin water qua ity and
quantity, and the hydrologic regime of theserivers. The Santa Ana sucker i sone of seven native
freshwater fish species of the Laos AngelesBasin. Four of these gpecies the geelhead
(Oncorhynchus mykiss), Pacifi ¢ lamprey (Lampetra tridentata), Pacifi ¢ brook | amprey (Lampetra
cf. pacifica), and the unarmored threesine dickleback (Gasterosteus acul eatus williamsoni) have
been extinct within the LosAngeles Basin since the 1950's, and two others are very rare (Santa
Ana geckled dace (Rhinichthys oscul us ssp.) and arroyo chub (Gila orcutti)) presumably due to
the same factors that have caused the decline of the SantaAna sucker (Swift et al. 1993).

All three river sygemswithin the higoric range of the SantaAna sucker have dams thet isdate
and fragment fish popuations Dams likely have reaulted in some popu ationsbeing excluded
fromsuitakde spavning and rearingtributaries. Reservars a9 provide areaswhere introduced
predatorsand competitorscan live and reproduce (Moyle and Light 1996). The newly
completed Seven OaksDam, upgream from the present range of Santa Anasucker inthe Sarta
AnaRiver, will prevent future upstream movement of fish and further i solate the Santa Ana
sucker populations fram their native range inthe headwaters of that sysem.

A recent study of environmentd vari abl es af fecting Santa Ana sucker abundace found some
evidence that deteriorating water quality (electrical conductivity and turbidity) negaively
impacts Santa Ana suckers. Results from thi s study a so indicated that the presence of non-nati ve



Ms. FdiciaMarcus 76

introduced fish spedes was more grongy correlated withthe absence of Santa Ana suckers than
any water qudity variable. Strongly significant negative associati ons were found with common
carp (Cyprinuscarpio), | argemouth bass (Micropterussalmoides), bluegill (Lepomis

macrochi rus), and fathead mi nnow (Pimephal es promel as), indicating nonnative fishesmay
exclude Santa Ana suckers by competition, or € iminate via predati on (Mike Saiki, U.S.
Geological Survey, pers com. 1999). Non-nativeintroduced fishes have long been recognized as
having far reaching negative impacts to retive fishesin North America (Moyle et al. 1986).
Accordingly, introduced predators and competitors likely threaten the conti nued existence of
Santa Ana suckers throughout most of the range of the gecies.

Shartnose Sucker (Chasmides brevirostris)

Species Description and Life History: The shortnose sucker was described by Cope (1879) from
specimens he collected from Upper Klamath L ake. A complete discussion of the taxonomy of the
gpecies can befound in the Services Log River and Shortnose Sucker Recovery Plan (USDI-
FWS 1993¢). The shortnose sucker was federally listed asendangered oecieson July 18, 1988
(53 FR 27134). The Clear Lake watershed i s considered Unit 1 of the proposed designation of
six Critical Habitat Units (CHUS) for Lost River and shortnose suckers. Primary consti tuent
elementsincl ude water of sufficient quantity and quality to provi de conditions required for the
particular life sage of the species, physica habitat i nhabited or potentially habitabl e by shortnose
suckers far use as refugia spawning, nursery, feeding, or rearing areas or ascorridars between
these areas and food supply and anatural scheme of predation, parasitism, and competition in
the biologcal environmert.

Scoppettone (1988) found shortnose suckers up to 33 years of age in Copco Resarvoir and L ot
River suckersto 43 yearsof age in upper Klamath Lake. Inthe Clear Lake drainage,
Scoppettone (1988) found shortnose suckers from ane to 23 years old. Shortnose suckers are
generally nat larger than 50 centimeters (cm). Sexual meturity for shortnose suckersin Clear
Lake gppearsto befiveyeas (CDFG 1993). Buettner and Scoppettone (1990) found that most
growth occurred in thefirst six to e ght years of life for fema e shortnose suck ers sampled from
Upper Klamath Lake.

The mgjority o shortnose suckersspawningin the tributariesof Upper Klamath Lake have been
observed in water depthsrangng from 21 to 60 cmand in water velocitiesof 41 t0110
centimetersper cond. Fecundity for shortnose suckersis reportedly between 18,000 to 46,000
eggs for suckers measuring about 360 milli meters (mm) to 445 mm in fork length (Buettner and
Scoppettone 1990). Shortnose sudkers have alo been observed gpawning in lacudrine habitats at
Ouxy Springs and springs adjacent to Sucker Springs (L. Dunsmoor, pers. comm,, cited in USDI-
FWS 1994b), although little is known about the suitability of this habitat for incubation.

Foraging Ecology: Thediet of shortnose suckers includes detritus, zooplankton, a geae, and
aguatic i nsects (Buettner and Scoppetone 1990).
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Histori c and Current Distri bution: The shortnose sucker i s endemic to the upper Klamath Basin,
Oregon and California, and were once quite abundant. Cope (1884) noted that Upper Klamath

L ake sudained "a grea population of fidhes' and was "more prolific in animal life" than any body
of water knownto himat that time.

The higorical digribution of the shartnose sudker wasUpper Klamath Lake and itstributaries
(Miller and Smith 1981; Williamset al. 1985), Lake o the Woods(Moyle 1976a), and possibly
the Logt River drainage. This speciesis now found throughout the Upper Klamath Basin,
including the L o River, Clear L ke Reservoir, Gerber Reservoir, and Tule Lake. Shortnose
suckers have aso been coll ected on the Upper Kl amath River from Copco Reservoir to the Link
River Dam. Those found in Gerber Resarvoir and Clear Lake show some morpha ogical
differencesfrom those in Upper Klamath Lake (Buettner and Scoppettone 1991). The taxonamic
status of variousshortnose sucker pagoulationsis yet to be relved. Geneic evaluations are in
progress by Dr. Don Buth at the University of California, Los Angeles (UCLA). Andreason
(1975) included Clear L ake asthe upstream limit of the sucker inthe Logt River system.

The larges population of shortnose suckersoccurs in Upper Klamath Lake and Clear Lake
(Scoppettone, pers comm., cited in USDI-FWS1994b). Under higher flow conditions, such as
the goring of 1993, the range prabably extended updreamin all of the areeksin the Clear Lake
watershed (M. Buettner, pers comm., cited in USDI-FWS 1994b). Shortnose suckershave been
captured inthe Lost River below Clear Lake and were taken to Malone Reservoir in 1992 duri ng
Reclamation'ssalvage operation at Clear Lake Buettner (pers comm. 1995) believesit is
unlikely that many suck ers remain in Malone Reservoir. Thereservoir isdrained each fal to a
small pool and most of the fish were likely washed down stream into the Lost Ri ver.

Reasons for Decline and Threats to Survival: The factors believed to be responsibl e for the
dedline of the shortnose sucker i ncl ude the damming of rivers, dredging and drai ning of mar shes,
instream flow diversions, a shift toward hyper eutrgphication in Upper Klamath Lake, and other
traditi onal |and use practices. A recent ana ysis of the popul ati on genetics of the shortnose and
Log River suckers(Moyleand Berg 1991) suggested that "if populationscontinue to decline,
these species may cross below the minimum viable population threshold and be lost”. Entire
stocks may have aready been lost [e.g., Harriman Springs (Andreasen 1975)].

Suckersappear to be grondy influenced by poor waer quality induced by high water
temperatures, nutrient enrichment, algal blooms and die-offs, low dissolved oxygen, high pH, and
possibly high anmonia (Kannand Smith 1993; Perkins 1997). Higher recruitment success
occurs during above-average water quality years in contrad, large-scale fish killsof adut
suckersin the Upper Klamath Lake and Williamson Rivers gopear related to poor water quality
(Perkins 1997). Asindicated above, fish kills appear to have increased in size, duration, and
areal extent in recent years and may be adversely affecting current recovery efforts (Perkins
1997).

In addi tion, to fish kill s, suckersin the Klamath B asin suffer from abnormaly hi gh rates of
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parasitism and physica deformities (Biologica Research Divison, U.S. Geologica Survey,
unpublished) that may be rel ated to water quality, nutritional defi ciencies, or contaminant
exposures. Fidhin the Tule Lake area also suffer very high ratesof parasitian and deformities
(Littleton 1993), although sucker heath has not speci fically been documented. Overharvest and
chemica contamination may have a so contributed to the decline. Reduction and degradation of
lake and stream habi tats in the upper Klamath Basin i s consdered to be the most important factor
in thedecline of the endangered suckers(USDI-FWS1993a). Vey low numbersof benthic
organisms in many locationsand an overall reductionin numbers of aquatic reptiles inthe habitat
of the sucker may have been caused by pollution of organochlorine pedicides and ather
pollutants (USDI-FWS 1993a).

Steelhead Trout(l ncluding all California ESUs) (Oncorhynchus mykiss)

Species Description and Life History: General life history information for steelhead is
summarized below, fol lowed by more detailed information on each steelhead ESU, includi ng any
unique life higtory traitsaswell astheir popul aion trends. Further detail ed information on these
stee head ESUs is avai labl e in the NMFS Status Review of west coast seelhead from
Washington, Idaho Oregon, and California (Busby et al. 1996); the NMFS proposed rule for
listing steelhead (61 FR 41541); the NMFS Status Review far Klamath M ountainsProvince
Steelhead (Busby et al. 1994), and the NMFS final rule liging the Southern Californa steel head
ESU asendangered and the South-Central California Coast and the Centra Californi a Coast
steel head ESUs as threatened (62 FR 43937). On M arch 19, 1998, the Central Va ley ESU of
steelhead was liged as threatened, and the Klamath M ountains Province and Northern California
ESUswere deferred for listing (63 FR 13347). Thelisting decigon for the NorthernCalifornia
steelhead ESU was revisited, and on February 11, 2000, this ESUJ was proposed for listing as
threatened (65 FR 6960).

Critical Habitat: Critical habitat was designated on February 16, 2000 (65 FR 7764) for
Central Valley, Central California Coast, South-Central Cal ifornia Coast, and Southern
California geelhead ESUs Ciritical habitat has not been propased for the Northern California
and Klamath Mountain Province steelhead ESUs. Critical hahitat hasbeen designated toinclude
all river reaches accessibl eto listed sted head within the range of the ESUs listed, except for
reaches on Indian lands within Indian Reservations. Critical habitat consists of the water,
substrate, and adjacent riparian zone of estuarine and riverine reachesfor all o the geelhead
ESUs. Accessible reaches are those within the histori cal range of the ESUs that can till be
occupi ed by any life stage of steel head. Inaccessible reaches are those above longstanding,
naturally impassable barriers(i.e., natural waterfallsin exigence for at least sveral hundred
years) and specific dams within the historical range of each ESU i dentified in Tables 16 through
19 of thefinal critical habitat designati on.

1. Central California Caast geelhead geographic boundaries. Critical halitat is designated to
include all ri ver reaches and estuari ne areas accessible to listed steelhead in coastal river basins
fromthe Russian River to Aptos Creek, Califomia (indusive), and the drainages of San
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Franci sco and San Pabl o Bays. Alsoincluded are a | waters of San Pablo Bay westward of the
Carguinez Bridge and all waersof San Francisco Bay from San Pablo Bay to the Gdden Gae
Bridge. Excluded isthe Sacramento-San Joagquin River Basn of the Californa Central Valley as
well as areas above specific dams ar above longganding, naturally impassable barriers (i.e.,
natural waterfal Isin existence for at least several hundred years).

2. South-Centrd California Coad steel head geographic boundaries Critical hahitat is desgnated
to include al river reachesand estuarine areas accessible tolisted geelhead in coastal river
basins from the Pajaro River (inclusve) to, but not including, the Santa Maria River, California.
Excluded are areasabove ecific damsor above longstanding, naturally impassable barriers (i.e.,
natural waterfallsin existence for at least several hundred years).

3. Souhern California seelhead geographic boundaries. Critical hahitat is designated toinclude
all river reaches and estuarine areas accessible to li sted steel head in coasta ri ver basins from the
Santa Maria River to Mdibu Creek, Califarnia (inclusive). Excluded are areasabove specific
dams or above | ongstandi ng, naturally impassable barriers (i.e., natura waterfal Is in exi stence for
at least several hundred years).

4. Central Valley steelhead geographic baundaries. Critical halitat is designated toinclude all
river reaches accesgble tolisted deelhead inthe Sacramento and San Joaquin Riversand thar
tributariesin Cal ifornia. Also included are river reaches and estuarine aress of the Sacramento-
San Joaqui n Delta, a | waters from Chipps Iand westward to Carquinez Bridge, including
Horker Bay, Grizzly Bay, Suisun Bay, and Carquinez Srait, all waers of San Paldo Bay
wesdward o the Carquinez Bridge, and all watersof SanFranciso Bay (northof the San
Francisco/Oakland Bay Bridge) from San Pablo Bay to the Gol den Gate Bridge. Excluded are
areasof the San Joaguin Rive upstream of the Merced River confluence and areas albove gecific
dams or above | ongstandi ng, naturally impassable barriers (i.e., natural waterfa Isin exi stence for
at least several hundred years).

Proposed ESUs:. The geagraphic boundaries of the Northern California ESU, proposed as
threatened, i nclude the coastal river basins from Redwood Creek, Humboldt County, to the
GualaaRiver, in Mendocino County, California, inclusive.

Migration and Spawning: The most widespread run type of steelhead isthe winter (ocean-
maturing) steelhead, while summer (dream-mauring) geelhead (including foring and fall

steed head in southern Oregon and northern California) are less common. The stream-maturing
type entersfresh water ina sexually immature condition and requiresseveral months in
fredhwater to mature and pawn. The ocean-maturing type enters fresh water with well-
developed gonads and spawns shortly thereafter (Barnhart 1986). Therei s ahigh degree of
overlap in pawn timing between popul ations, regardlessof run-type. Califomia stedhead
generally pawn earlier than geelhead innorthernareas Both summer and winter deelhead in
California generdly begin pawningin December, whereas mog populationsin Washington begin
spawningin February or March  Amang inand steelhead populations, Cdumbia River
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populations from tributaries upstream of the Y akima River spawn later than mod downstream
popuations.

Steelhead spawn in coal, clear streams featuri ng suitabl e gravel size, water depth, and current
velodty. Thetiming of updream migrationis carrelated with higher flow events such asfredhets
or sand bar breaches, and associated lower water temperatures. Unusual streamtemperatures
during spawning migration periods can alter or delay migrati on timing, accel erate or retard

mutati ons, and i ncrease fish suscepti bili ty to diseases. T he minimum stream depth necessary for
successul upstreammigration is18 cm (Thompson 1972). Reiser and Bjorm (1979) indicated
that stedhead preferred a depth of 24 cmor more. The preferred water vel ocity for upsream
migration isin the range of 40-90 cm/second, with a maximum velocity, beyond which upstream
migration is not likely to occur, of 2.4 m/second (Thompson 1972, Smith 1973).

Intermittent streams may be used for spawning (Barnhat 1986; Evered 1973). Steelhead may
spawn mare than once before dying, in contrast to other spedes of the Oncorhynchus genus. It is
relatively uncommon for steelhead populations north of Oregon to have repeat spawning, and
more than two spawning migrationsisrare. In Oregon and California, the frequency of two
spawning migrationsis higher, but more than two isunusual. The number of days required for
steelhead eggs to hatch varies from about 19 daysat an averagetemperature of 60 degrees F to
about 80 days at anaverage of 42 degrees F. Ry typcally emerge fromthe gravel two to three
weeksafter hatching (Barnhart 1986).

After emergence, deelhead fry usually inhalit shallow water along peremial stream banks.
Older fry edablish territories which they defend. Stream side vegetationand cover are esential.
Stee head juvenil es are usuall y associated with the bottom of the sream. Inwinter, they become
inactive and hide in any availalde cover, including gravel or woody delris. Juvenile steelhead
live in freshwater between one and four years and then become smolts and migrate to the sea
from November through M ay with peaksin M arch, April, and May. The smolts can range from
14 to21cmin length. Sted head spend between one and four yearsin the ocean (usud ly two
yearsin the Pacific Southweg) (Barrhart 1986). Water temperatures influence the growth rate,
population densty, swvimming ability, ability to capture and metabdize food, and ability to
withgtand disease of theserearing j uveniles.

Reiser and Bjorm (1979) recommended that dissolved oxygen concentrationsremain at or near
saturation levels with temporary reducti ons to not less than 5.0 mg/L for successful rearing of
juvenile steelhead. Low dissolved oxygen levels decrease the rate of metaboli sm, swimming
speed, growth rate, food consumptionrate, efficiency of food utilization, behaviar, and utimately
the survival of the juveniles.

North American steel head typically goend two yea's in the ocean before entering freshwater to
spawn. The digribution of geelhead in the ocean isnot well known. Coded wire tag recoveries
indicate that most deel head tend to migrate north and south alongthe Continental Shel f
(Barnhart 1986). Steelhead stock s from the Klamath and Rogue rivers probably mix together in a
nearshore ocean staging area along the northern Californi a before they migrate upriver (Everest
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1973).

All Centrd Valley deelhead are curently consdered winter steelhead, although three distinct
runs including summer steel head, may have occurred as recently as1947 (CDFG 1995; McEwan
and Jackson 1996). Steelhead withi n this ESU have the longest freshwater mi grati on of any
population of winter steel head. There isessentially asingle conti nuous run of steel head in the
upper Secramento river. River entry ranges from July through M ay, with peak s in September and
February; spawning beginsin | ate December and can extend i nto April (McEwan and Jackson
1996).

There are two recognized forms of nati ve O. mykiss withinthe Sacramento River Basin: coastd
steel head/rainbow trout (O. m. irideus, Behrke 1992) and Sacramento redband trout (O. m.
stonei, Behnke 1992). It isnot clear how the coastal and Sacramento forms of O. mykiss
interacted inthe Sacramento River prior to construction of Shaga Dam inthe 1940s which

block ed anadromous fish passage. Behnk e (1992) reported that coastal and resident redband
trout were spawned together a the McCloud Rive egg-taking station (1879-1888). Therefare, it
appears the two formsco-occurred histarically at gpawning time, but may have maintained
reproductive isolation. In addition, the rel ati onship between anadromous and non-anadromous
formsof coastal O. mykiss, including possble residualized fish upstream from dams, is unclear.

Migration and life history patterns of southern California steel head depend more strongly on
rainfall and greamflow than is the casefor steel head popul ationsfarther north (M oore 1980;
Tituset al. in press). Average rainfall i s subgantially lower and more variable in southern
Cdifornia than in regionsto the north, resulting in increased duration of sand berms across the
mouths of streams and rivers and, in some cases, complete dewateri ng of the | ower reaches of
these streams from late gringthrough fdl. Environmental conditionsin marginal habitats may
be extreme (eg., elevated water temperatures, droughts, floods, and fires) and presumably i mpose
selective pressures on steel head populations. Their utilization of southern Californi a streams and
rivers with elevated temperatures (in some cases much higher than the preferred range for
steelhead) suggeds that geelhead within thisESU are able to withstand higher temperatures than
populations to the north. The relatively warm and productive waters of the Ventura River have
resulted in more rapid growth of juvenile steelhead than occurs in more northerly populations
(Moore 1980; Tituset al. in press McEwan and Jackson 1996). However, we have rdatively
little life history information for steel head from this ESU.

Largerivers, such asthe Klamath and Rogue rivers, may have adult steelhead migrating
throughaout the year (Shapovalov and Taft 1954; Rivers1957; Barnhart 1986). For exampe,
summer geelhead in the Rogue River were higorically divided into soringand fall geelhead
(Rivers1963). More recently, some researcherscontend spring and fall steelhead of the Rogue,
Klamath, Mad and E€l rivers are summer steelhead (Everest 1973; Roel ofs 1983), while others
classify fall steelhead separately (Heubach 1992) or as winter steelhead.

Foraging Ecology: Juvenile seel head feed on awide vari ety of aquatic and terrestrid insects,
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and emergng fry are sometimespreyed upon by older juveniles.

Histori c and Current Didgtri bution: Central Valley ESU (Threatened) (63 FR 13347): Hidorical
abundance estimates are available for some stocks within this ESU, but no overall estimates are
available prior to 1961. In the Sacramento River including San Franciso Bay, the total run-9ze
of geelhead was edimated a 40,000 in 1961 (Hallock et al. 1961). Inthe mid-1960s, steelhead
spawning populations in this ESU were estimated at 27,000 fish (CDFG 1965). The present total
run size for thisESU i s probably less than 10,000 fish based on dam counts, hat chery returns and
past gpawnng surveys.

At the Red Bl uff Divers on Dam, counts have averaged 1,400 fish over thelast 5 years,
compared with runsin excess of 10,000 in the late 1960s. Inthe American River, estimates of
hatchery produced fish average lessthan 1,000 fish, compared to 12,000 to 19,000 inthe early
1970s (McEwan and Jackson 1996). Data to estimate population trends at the Red Bl uff
Diversion Damshow a significant decline of 9 percent per year from 1966 to 1992.

The mgjority of native, naturd steelhead production in ths ESUJ ocaursin the upper Sacramerto
tributaries (Antelope, Deer, Mill, and other creeks), but these popul ations are nearly extirpated.
The American, Feather, and Y ubari vers (and possibly the upper Sacramento and Mokelumne
rivers) also have natura ly-spawni ng populati ons (CDFG 1995). However, these rivers have also
had substartial hatchery influence, and their ancedry isunknown. In the San Joaquin River
Basin, there are reparts of: (1) agmall remmant geelhead run in the Stanidaus River (M cEwan
and Jackson 1996); (2) observations of steelhead i n the Tuol umne River; and (3) large rai nbow
trout (possibly steel head) at the Merced River hatchery.

Southern California ESU (Endangered) (62 FR 43937): The Southern Caifornia ESU of
steelhead trout occupiesriversfromthe Santa Maria River to the outhern extent of the species
range. Historically, O. mykiss occurred at least asfar south as Rio del Presidio inMexico
(Behnke 1992, Burgner et al. 1992). Spawning popul ations of steelhead did not occur that far
south but may have extended to the Santo Domingo River in Mexico (Barnhart 1986); however,
some reports date that deelhead may na have exiged sauth of the U.S.-Mexico border (Behrke
1992; Burgner et al. 1992). The present southernmod stream used by seelhead for pawningis
generally thought to be M alibu Creek, California (Behnke 1992; Burgner et al. 1992); however,
inyeas d subgantial rainfdl, spawning geelhead can befound asfar outh as the Santa
Margarita River, San Diego County (Barnhart 1986; Higgins 1991).

Previous assessments within thisESU have identified several stocks asbeing at risk or of ecial
concern. Nehlsen et al. (1991) identified 11 stocksasextinct and 4 asat high risk. Titus et al. (in
press) provided a more detailed analysisof these gocks and identified gocks within 14 drainages
inthis ESU as extinct, at risk, or of concern. They identifi ed only two stocks, thosein Arroyo
Sequit and Topanga Creek, as showing no sgnificant change in productionfrom historical levels.

Histori cal ly, sseelhead may have occurred natura ly as far south as Bgja Cd ifornia. Esti mates of
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historical (pre-1960s) abundance are avail able for severa riversin this ESU: Santa Y nez River,
before 1950, 20,000-30,000; Ventura River, pre-1960, 4,000-6,000; Santa Clara River,
pre-1960, 7,000-9,000; Malibu Creek, pre-1960, 1,000. In the md-1960s CDFG (1965)
estimated steelhead spavning popu ationsfor gnaller tributaries in San LuisObigpo County as
20,000, but they provided no edimates far streams farther south.

The present total run sizesfor 6 sreamsin this ESU were summarized by Titus et al. (in press);
dl werelessthan 200 adults. Tituset al. (in presg concluded that populationshave been
extirpated from a | streams south of Ventura County, with the exception of Malibu Creek in Los
Angeles County. However, steelhead are still occasionally reported in streams where stocks were
identified by these authors asextirpated.

Of the populati ons south of San Franci sco Bay (i ncl udi ng part of the Centrd Californi a Coast
ESU) for which past and recent information was availabl e, they concl uded that 20% had no
discemible change, 45% had declined, and 35% were extinct.

Central California Coast ESU (Threatened) (62 FR 43937): Only two estimates of higorical
(pre-1960s) abundance specific tothisESU are availabe: an average of about 500 adutsin
Waddell Creek in the 1930s and early 1940s (Shapovalov and Taft 1954), and 20,000 steel head
in the Sen Lorenzo River before 1965 (Johnon 1964). In the mid-1960s, 94,000 sted head

adul ts were estimated to spawn in the rivers of this ESU, incl uding 50,000 and 19,000 fish in the
Russan and San Lorenzo rivers respectively (CDFG 1965). Recent edimatesindicate an
abundance of abaut 7,000 fidh in the Russian River (including hatchery geelhead) and about 500
fishin the Sen Lorenzo River. Thes estimates auggest that recent total abundance of deelhead
in these two riversislessthan 15 percent of their abundance 30 years ago. Recent esti mates for
several ather dreams (Lagunitas Creek, Waddell Creek, Scatt Creek, San Vincente Creek,
Soquel Creek, and AptosCreek) indicate individud runsizesof 500 fishor les. Seelhead in
most tributaries to San Francisco and San Pablo bays have been extirpated (McEwan and Jack son
1996). Fairto good runsof sted head sill apparently occur i n coastal M arin County tributaries.

Little informati on is avai labl e regarding the contributi on of hatchery fish to natural spawning,
and little i nformati on on present run s zes or trends for this ESU exists. However, given the
subgantial rates of declines for dockswhere data do exig, the mgjority of naturd praduction in
this ESU islikely not sdl f-sustaini ng.

South-Central California Coag ESU (Threatened) (62 FR 43937): In the mid-1960s, total
spawning papulations of steelhead in the riversin this ESU were estimated as 27,750 (CDFG
1965). Recent estimatesfor thase rivers show a substantial decline during the pag 30 years.
Other estimates of steelhead include 1,000 to 2,000 in the Pajaro River in the early 1960s
(McEwan and Jackson 1996), and about 3,200 deelhead for the Carmel River for the 1964-1975
period (Snider 1983). No recent estimates for total run sze exist for thisESU. However, recent
run-size estimates are avai lable for five streams (Pgjaro River, Salinas River, Carmel River,
Little Sur River, and Big Sur River). Thetotal of these estimates islessthan 500 figh, compared
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withatotal of 4,750 fish for the same greams in 1965.

Adequate adult escapement infarmation was available to compute atrend far only one gock
within this ESU (Carme Ri ver above San Clemente Dam). This data series shows a signifi cant
decline of 22 percent per year from 1963 to 1993, with a recent 5-year average count of only 16
adult steelhead at the dam. In 1996, however, 700 adults were reported to have passed the
ladder at San Clemente Dam.

Little i nformati on exists regardi ng the actual contributi on of hatchery fish to natural spawning,
and little informati on on present total run sizes or trends are available for this ESU. However,
giventhe subdantial reductionsfrom histarical abundance or recent negative trends inthe gocks
for which dataexit, it islikely that the majority of natural production in this ESU is not self-
sustaini ng.

Northern California ESU (Proposed Threatened) (65 FR7764): Popuation abundance hasbeen
determined to be very low relative tohigoricd estimates (1930'sdam countg, and recent trends
are downward in gocks for which data were availalde, with the exception of two summer

ded head socks. Summer sted head abundancein particular isvery low inthisESU. The most
compete data set available in this ESU is atime seriesof winter geelhead counts on the Eel
River & Cape HornDam. The updated abundance data (through 1997) showed maoderately
decli ning long-term and short-term trends in abundance, and the vast mgjority of these fish were
believed to beof hatchery origin. These data show a strong decline inabundance prior to 1970,
but no significant trend thereafter. Additiona winter sed head dataare available for Sweasy
Dam on the M ad River which show a significant decline, but that data set endsin 1963. For the
seven populations where recent trend data were available, the only runsshowing recert increases
in abundance inthe ESU were the relatively small populations of sunmer geelhead in the Mad
River, which has had high hatchery production, and winter steelhead in Prai rie Creek where the
increase may be dueto increased monitoring or mitigetion efforts.

Reasons for Decline and Threats to Survival: (All ESUs) Steelhead on the West Coast have
experienced declinesin abundance inthe pag several decades as arealt of netural and human
factors. Forestry, agriculture, mining, and urbanization have degraded, smplified, and
fragmented habitat. Water diversions far agricuture, flood cortrol, domestic, and hydrogpower
purposes have greatly reduced or diminated historica ly accessibl e habitat. Among other factors,
NMFS gecifically identified timber harved, agricuture, mining, habitat blockages and water
diversonsas important factorsfor the decline of geelhead.

The datus reviews and liging notices have cited extensive |assof deelhead hahitat due to water
development, including impassald e damsand dewatering of portionsof rivers as principal threats
to thesteelhead. They als0 reported that of 32 tributariesfor the southern Cdifomia EQU, 21
have blockages dueto dams, and 29 have i mpai red ma nstem passage. Habitat problemsin these
ESUsrdate pri marily to water development resul ting in inadequat e fl ows, fl ow fluctuations,
blockages, and entrai nment into di vers ons (M cEwan and Jackson 1996, Tituset al. in pres).
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Other problems rd ated to land use pradtices and urbani zation also certainy cortribue to
depressed gock conditions. Habitat fragmentation and popu ation declineshave alsoreaulted in
small, i solated populations that may face genetic ri sk from inbreeding, loss of rare alleles, and
genetic drift.

During rearing, suspended and deposited fine sediments can directly affect salmonids by

abrading and clogging gills, and i ndi rectly cause reduced feeding, avoidance reactions,
destruction of foad supplies, reduced egg and alevin survivd, and changed rearing hahitat (Reiser
and Bjornn 1979). See also Reasons for Decline and Threats to Survival for chinook and coho
salmon sectionsof thisbiological opinionfor further infarmation on factorsaffecting sted head
trout.

Tidewater Goby (Eucyclogobius newberryi)

Species Description and Life History: The tidewater goby was liged by the Service as
endangered on March 7, 1994 (59 FR 10584). A recovery plan has not been publ ished, and
critical habitat has not been proposed. On June 24, 1999, the Service published a proposed rule
to remove northern populations of the ti dewater goby from the federa list of threatened and
endangered ecies(64 FR 33816). This proposed ruleidentifies adistinct population segment
(DPS) of tidewater goby known from six locationsin Orange and San Diego courties, and would
remove protection for all popuations of tidewater goby north of these locations On August 3,
1999, the Service published a proposed ruleto dedgnate critical habitat for this DPS (64 FR
42250). Detailed information regardi ng the bi ology of the tidewater goby can be found in Wang
(1982), Irwin and Soltz (1984), Swift et al. (1989), Worcester (1992), and Swenson (1995).

The tidewater goby rarely exceeds50 millimetersstandard length. The gecies whichis
endemic to California, is found primarily inwaters of coadal lagoons estuaries and marshes Its
habitat is characterized by brackish shallow lagoonsand lower gream reaches where the water is
fairly still but nat stagnant (Miller and Lea 1972; Moyle 1976a; Swift 1980; Wang 1982; Irwin
and Soltz 1984). Tidewaer gobies have been documented in waterswith salinity | evelsfrom O
to 42 parts per thousand, temperature level sfrom 8 to 250 Celsius, and water depthsfrom 25 to
200 centimeters(Irwin and Soltz 1984; Swift et al. 1989; Worcester 1992; Swenson 1994;
Lafferty 1997; Smith 1998). The speciescan withgand very low dissoved oxygenlevels and is
reguarly collected inwaters with levels below 1 mg/l (Worceder 1992; Swift et al. 1997).

The ti dewater goby appearsto spend al life stagesin lagoons. It may enter the marine
environment only when flushed out of the lagoon by normal breaching of the sandbars fol lowing
storm events. These events are important in the norma metapopulation dynamics and
distribution of the Pecies(Swift et al. 1989; L afferty et al. 1997; Swift et al. 1997; Lafferty et
al. inreview). The tidewater goby seemsto be anannual species although some vaiation has
been observed (Swift 1980; Wang 1982; Irwin and Soltz 1984). Reproducti on can occur year-
round although diginct peaks inspawning, dten inlate spring and late summer or early fall, do
occur. Both malesand females can breed more than once in a season, with a lifetime
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reproductive potentia of 3 - 12 spawning events. Femal es deposit an average of 400 eggs (range
100 - 1000) per gpawning effort (Swenson 1995, in press. When breeding, maes dig vertical
burrowsfor females to deposit eggs. Within nine to ten days larvae emerge and are
approximately fiveto seven mm in length. Thelarvae live in vegetated areas withi n the [ agoon
until they are 15 to 18 mm long (Wang 1982; Swift et al. 1989; Swenson 1994).

Histori c and Current Distribution: The tidewater goby higoricdly occurred in at leag 110
California coadal lagoons(USDI-FWSin prep.) fromthe Smith River, Dd Norte County, to
Agua Hedionda Lagoaon in SanDiego Courty. The outhern extent of itsdistribution has been
reduced by appraximately 13 kilometers (8 miles), and the speciesis currently knowvnto ocaur in
about 85 | ocations. Exact numbers of stesfluctuate with normal climatic conditions.

Reasons for Decline and Threats to Survival: The decline of the tidewater goby can be attributed
primarily to urban, agricutural and indudrial development inand surrounding the coadal
wetlands and alterati on of habitats from seasond ly cl osed lagoons to tiddl bays and harbors. The
extent and magnitude of these threats has di minished since the promulgation of protective
environmental legidation. Some extirpations are believed to be related to pollution, upstream
water diversons and the introduction of exotic fish species. These threats continue to affect
remainng popuationsof tidewater gobies. Tidewater gobies have been extirpaed fromseveral
impaired water bodies(e.g., Mugu Lagoon, Ventura County), but still occur in others(e.g., Santa
ClaraRiver, Ventura County). Lagoons where the goby resdes receive municipal and industrial
contaminated run-off fromcoadal streams The dhort life-cycle of the geciesleavesit
vulrerable to gochastic events A dnglepulse of a contamnant may inhibit growth, survival,
and reproduction of anentire cohart.

Unarmored Threespine Stickleback (Gasterosteus aculeatus will iamsoni)

Species Description and Life History: The unarmared threespine gickleback was liged as
endangered in 1970 (35 FR 16047). The following information is summarized from the recovery
plan for the unarmared threespne gickleback (USDI-FWS 1985d). Two reachesof the Santa
ClaraRiver, and a single reach of both San Francisquito Creek and San Antonio Creeks were
proposed as critical halbitat in 1980 (45 FR 76012). However, critical habitat has na been
designated.

Unarmored threespine sti ckl eback s are small fish (up to 6 centimeters) inhabiting Sow moving
reachesor quiet water micrchabitatsof dreamsand rivers. Favorable hahitats usually are shaded
by dense and abundant vegetation but in more gpen reachesalgal mats or barriersmay provide
refuge for the species. Unarmored threespine sti ckl eback s reproduce throughout the year with a
minimum of breeding activity occurring from October to January. Unarmored threespine
sticklebacks are believed to live far only one year (USDI-FWS 1985d).

Foraging Ecology: Unarmored threespine sti ckl eback s feed on i nsects, smal | crustaceans, and
snails and to alesser degree, onflat wormsand nematades.
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Histori c and Current Distri bution: Unarmored threespine stick leback s historically were
distributed thraughout southern Califarnia but are now restricted to the upper Santa Clara River
and itstributariesin Los Angeles and Ventura counties San Antonio and Canada Honda areeks
on Vandenberg Air Force Base, Shay Creek in San Bernardino Caunty, and Sen Felipe Creek in
San Diego County. The population in CanadaHonda Creek on Vandenberg Air Force Baseisa
transpanted popu ation, as isthe population that may perdgst in San Felipe Creek.

Reasons for Decline and Threats to Survival: Competition with non-native fish, introgression with
other subspedes of sticklebadks, and lossof habitat to urbanization were cortributing factors that
led to the decline of the unarmored threegpine gickleback. The greatest risk of continued
urbanization of the Santa Clara River watershed is the degradation of water quality (USDI-FWS
1977). Inthe Santa Clara River, populations of unarmored threesine gicklebacks are affected
by effluent from the Saugusand Vdencia water redamation plarts, gperated by the County
Sanitation Districts of LosAngeles County. Pending modifications to the Valencia Water

Recl amati on Plant would i mprove the quality of effluent waters by removing ammonia. Effluent
from this plant currently contal ns concentrati ons of ammonia that approach the toxic level for
some aquatic species. Recovery plan dojectives for thisspeciesinclude the reguation,
maintenance, and restorati on of water quality and quantity to ensure the survival and recovery of
the species (UDI-FWS 1977).

Potential for Exposure and Adverse Effects.  Contaminantsassociated with effluent discharges
may have contributed to the decline of the unarmored threegine gickleback and may preclude
recovery.

Arroyo Toad (Bufo microscaphus californicus)

Species Description and Life History: The arroyo toad was liged as endangered on December
16, 1994 (59 FR 64589). A draft recovery planisinpreparation, but hasnot yet been published.
Critical hahitat has not been proposed. Informationregarding thebiology of the arroyotoad can
be faund in Sweet (1992) and Campbell et al. (1996). The arroyo toad isasmd | (adults:
snaut-urostyle length (SUL) (2.2 to 2.9 inches), light-olive green or gray to tan, dark-gpotted toad
with a diginctive light-cdored, V-shaped stripe across the head and the eyelids.

Arroyo toadsareredricted to perennial and intermittent riversand sreamsthat have shall ow,
sandy to gravelly poolsadjacent to sand or fine gravel terraces. Breeding occursfromMarch
until md-June (Sveet 1992). Eggs are depaosited and larvae develop in shallow poolswith
minimal current, little or no emergent vegetation, and sand or pea gravel substrate. After
metamorphosis from June to August, j uvenil es remain on the bordering gravel bars until the pool
no longer persists (Sweet 1992). Juveniles spend more ti me exposed on these terraces during the
daytime than do adults, and are thus vulnerable to diurnal predators. Adults excavate shall ow
burrows which are used for shelter during the day when the surface is danp or during langer
intervalsin the dry season (Sweet 1992). Sexual maturity is reached in one to two years, and
toads may live for asfew as five years(Sweet 1993). Little is known about movements or other
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behavi or in the non-breeding season.

Foraging Ecology: Juveniles and adultsforage for insects, especi aly ants and small beetles, on
sandy sreamterraces. Subaduts and adultsmove into surrounding riparian and upland areasto

forage.

Histori c and Current Distri bution: Arroyo toads hidorically were knownto occur in coastal
drainagesin southern Cdifomia from San LuisObigo County to San Diego Courty and in Baja
Cdifornia, Mexico. In Orange and San Diego Counties, it occurred from the estuaries to the
headwaters. The species al was reported from fewer than half a dozen desert dope dranages
(USDI in preparation). In 1996, arroyotoads were discovered on Fort Hurter Liggett, Monterey
County. Thisdiscovery condti tuted a northern range expansion for the species. Arroyo toads now
survive primarily in the headwaters of coastal streams as small isolated populations (Sweet 1992),
having been extirpated from much o their higoric habitat.

Reasons for Decline and Threats to Survival: Urbani zation, agriculture, dam construction, water
manipulation, mining, livedock grazing and recreatiornal activities inriparian areas have caused
extensive habitat degradation leading to the decline and i solati on of the remaining popul ati ons of
arroyo toads The introduction of bullfrags and exotic fidh may have svere impactson toad
populationsdue to predation. Exotic plant geciesdegradearroyo toad hahitat, making it
undlitable, and may cause changes in the invertebrate fauna upon which the toad feeds. Changes
in hydrologic regimes and loss of overwintering habitat as streamside areas are developed are
probably the most important factorsin the decline of arroyo toads.

California Red-L egged Frog (Rana aurora draytonii)

Species Description and Life History: The Califarnia red-egged frog was federally listed as
threatened on May 23,1996, (61 FR 25813). Critical habitat has not been proposed for the
species. The Service iscurrently developing arecovery plan for the species. This speciesisthe
largest native frogin thewegern United States (Wright and Wright 1949), rangingfrom 4 to 13
centimeters(1.5 to 5.1 inches) in length (Sebbins1985). The abdomen and hind legsof aduts
are largely red; theback is characterized by small black flecks and larger ireguar dark blatches
withindiginct outlines on a brown, gray, dive, o reddish background cdor. Dorsal spots
usually have light centers (Stebbins1985), and dorsdateral folds are prominent on the back.
Larvae (i.e., tadpoles) range from 14 to 80 milli meters (mm) (0.6 to 3.1 inches) in | ength, and the
background color of the body is dark brown and yellow with darker spots (Storer 1925).

California red-legged frogshave paired vocd sacsand vocalize in ar (Hayesand Krempels
1986). Femae frogs deposit egg masses on emergent vegetation so that the egg mass floats on the
surface of the water (Hayes and Miyamoto 1984). Cdifornia red-l egged frogs breed from
November through March with earlier breeding records occuringin southem localities(Storer
1925). Cdiforniared- egged frogs found i n coadtal drai nages are active year-round (Jennings et
al. 1992), whereasthose found in interior stes may be more seasonally inactive.
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Californi ared-l egged frogs spend most of their livesin and near shel tered backwaters of ponds,
marshes, springs, streams, and reservoirs. The largest densities of Californiared-legged frogs
currently are associ ated with deep pools with dense stands of overhanging will ows (Salix spp.)
and anintermixed fringe of cattals (Typha latifolia) (Hayesand Jennings 1988, Jennings 1988).
Thisis corsidered gptimal habitat. Califarniareddegged frog eggs larvae, transformed
juveniles, and adults al o have been found in ephemeral areeks and drainagesand in pondsthat
do not have riparian vegetation. Accessabi lity to sheltering habitat is essential for the survival of
California red-l egged frogs within a watershed, and can be a factor limiting frog popul ati on
numbersand survivd. Sheltering halitat includesmammal burrows, damp leaf litter, downed
wood and ather cover dbjects, both natural and manmade, and dense srulbery up to several
hundred meters digant from aquetic sites Californared-legged frogs may shelter in such places
for weeksat atimein thewet sason. During winter raineverts, jwenile and adut California
red-l egged frogs are known to wander perhaps up to 1-2 km from summer aquatic stes (Rathbun
and Hol land, unpubli shed data, cited in Rathbun et al. 1991).

Egg massescontan abaut 2,000 to 5,000 moderate-sized (2.0 to 2.8 mm [0.08 to 0.11 incheg in
diameter), dark reddish brown eggs and are typi cally attached to vertica emergent vegetati on,
such as bulrushes (Scirpus spp.) or cattall (Jennings et al. 1992). Californiared-legged frogs are
often prolific breeders, laying their eggs during or shortly after largerainfall events inlate winter
and early soring (Hayesand Miyamoto 1984). Eggshaichin6to 14 days (Jennings 1988). In
coadal lagoons the mog significant mortality factor inthe pre-hatching stage is water salinity
(Jennings et al. 1992). Onre hundred percent mortality ocaursin eggs exposed to salinity levels
greater than 4.5 parts per thousand (Jennings and Hayes 1990). Increased siltation that occurs
during the breeding season can cause asphyxiation of eggs and smal larvae. Larvae undergo
metamorphosis 3.5 to 7 months after hatching (Storer 1925, Wright and Wright 1949, Jennings
and Hayes 1990). Of the various life stages, larvae probably experience the highest mortality
rates, with lessthan 1 percent of eggslaid reaching metamorphoss (Jenningset al. 1992).

Sexual maturity normally is reached at 3 to 4 yearsof age (Storer 1925, Jenningsand Hayes
1985). Cdiforniared-legged frogs may live 8to 10 years (Jennings et al. 1992).

Foraging Ecology: Thediet of California red-l egged frogsis highly variable. Hayesand
Tennart (1985) found invertebrates to be the most caommon food items  Vertelrates, such as
Pacific treefrogs (Pseudacris (= Pseudacris (= Hyla) regilla) and Califarnia mice (Peronmyscus
californicus), represented over ha f of the prey mass eaten by | arger frogs (Hayes and T ennant
1985). Hayes and Tennant (1985) found juvenile frogs to be active diurnal ly and nocturnally,
whereas adult frogs were largely nocturnal. Feeding activity probabl y occurs a ong the shoreline
and on the surface of the water (Hayesand Tennant 1985). Larvee likely ea dgae (Jennings et
al. 1992).

Historic and Current Distribution: The Califomia red-legged frog hasbeen extirpated or nearly
extirpated from 70 percent of itsformer range. Historically, this species was found throughout
the Central Valley and Sierra Nevadafoothills. At present, California red-legged frogs are
known to occur in 243 streans or drainages from 22 counties primerily in central coastal
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California. The mog secure aggregationsof Califomia red-legged frogsare found inaguatic
dtesthat support substantid ripari an and aquatic vegetati on and lack non-native predators[e.g.,
bull frogs (Rana catesbeiana), bass (Micropterusspp.), and sunfish (Lepomisspp.)].

Reasons for Decline and Threats to Survival: Over-harvesting, habitat 10ss non-native spedes
introducti on, and urban encroachment are the primary factors that have negatively affected the
California red-l egged frog throughout its range (Jennings and Hayes 1985, Hayes and Jennings
1988). Ongoi ng causes of decline include direct habitat |oss due to stream aterati on and
disturbance to wetland areas, indirect effects of expanding urbanization, and competition or
predation from non-native species.

Giant Garter Snake (Thamnophis gigas)

Species Description and Life History: The Service published a proposal to list the giant garter
snake as an endangered specieson December 27, 1991 (56 FR 67046). The Service reevaluated
the status of the giant garter snake before adapting the find rule. The giant garter snake was
listed asa threatened eciesOctober 20, 1993 (58 FR 54053).

The gant garter snake isone o the larged garter snekes, reaching atotal length of at leas 64
inches (160 centimeters). Females tend tobe slightly longer and prgportionately heavier than
males The weight of adut female giant garter snakesistypically 1.1-1.5 pounds (500-700
grams). Dorsa background coloration varies from brownish to ol ive with a checkered pattern of
black spots, separated by a yellow dorsal stripe and two light colored lateral stripes. Background
coloration and prominence of the black checkered pattern and the three yel low stripes are
geographi ca ly and individually variabl e (Hansen 1980). The ventra surfaceiscreamto olive or
brown and someti mes infused with orange, especialy in northern popul aions.

Endemic to wetlandsin the Sacramento and San Joaguin valleys the giant garter snake inhabits
mardhes, sloughs ponds, snall lakes low gradient streams, and other waterways and agricultural
wetlands, such asirrigation and drai nage canas and rice fie ds, and the adjacent uplands. Giant
garter akes feed on small fishes tadpoles, and frogs(Fitch 1941, Hansen 1980, Hansen 1988).
Essential habitat components cons &t of: (1) adequate water during the snake's active season

(earl y-spring through mid-fall) to provide food and cover; (2) emergent, herbaceous wetl and
vegetati on, such as cattails and bulrushes, for escape cover and foraging habitat duri ng the acti ve
season; (3) upland habitat with grassy banks and openingsin waterside vegetati on for baski ng;
and (4) higher elevation upl ands for cover and refuge from flood waters during the snake's
dormant seasonin the winter (Hansen 1980). Giant garter s1akes are typically absent fram larger
rivers and other water bodi es that support introduced populations of | arge, predatory fish, and
from wetlandswith sand, gravel, or rock subgrates(Hansen 1980, Rossman and Stewart 1987,
Brode 1988, Hansen 1988). Riparianwoodlandsdo nat typically provide suital e habitat
because of excessve shade, lack of baskingsites and absence of prey populations (Hansen
1980).
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Foraging ecology - Giant garter snakes are extremely aguati ¢, are rarely found away from water,
forage inthe water far food, and will retreat to water to escape predatars and digurbance. This
gpecies occupies aniche smilar to some eastern water snakes (Nerodia spp.). Giant garter snakes
are acti ve foragers, feeding primarily on aquati c prey such asfish and amphibians. Hi storically,
prey likely conssted of Sacramento blackfi sh (Orthodon microlepidotus), thi ck-tail ed chub
(Gila crassicauda), and red-l egged frog (Rana aurora). Because these species areno longer
available (the thick-tailed chub isextinct, the red-legged frogis extirpated from the Central

Vall ey, and the bl ackfish is declining/in | ow numbers), the predominant food items are now
introduced species such as carp (Cyprinus carpio), mosquito-fi sh (Gambusia affinis), bull frogs
(Rana cateshiana), and Paci fic treefrogs (Pseudacris regilla) (Fitch 1941, Rossman et al, 1996).

The breeding season extends through March and April, and females give birth to live young from
late July through earl y September (Hansen and Hansen 1990). Brood sizeis variabl e, ranging
from 10 to 46 young, with amean of 23 (Hansen and Hansen 1990). At birth young average
about 20.6 cm snout-vent length and 3-5g. Young i mmediately scatter into dense cover and
absorb their yolk sacs, after which they begin feeding on their own. Although growth rates are
variable, yaung typically mare than double in size by one year of age (G. Hansen, pers comm).
Sexud maturity averagesthree yearsin males and five years for femd es (G. Hansen, pers.
comm.).

The giant garter snake inhabits small mammal burrows and other soil crevices above prevailing
flood elevations throughout its winter dormancy period (i.e., November to mid-March). Giant
garter nakestypically select burrows with sumy exposure along south and west facing slopes.
Giant garter snakes al so use burrows as refuge from extreme heat duri ng their active period. The
Biologcal ResourcesDivison (BRD) of the USGS (Wylie et al. 1997) has documented giant
gater snakes usng burrowsin the summer as much as 165 feet (50 meters) avay from the marsh
edge. Overwinteri ng snak es have been documented us ng burrows as far as 820 feet (250 meters)
from the edge of marsh habitat.

During radio-td emetry gudiesconducted by the BRD giant garter snakes typically moved little
fromday to day. However, tatal activity varied widely between individuals. Shakes have been
documented moving up to 5 miles(8 kilometers) over the period of afew days (Wylie et al.
1997). In agricultura areas, gi ant garter snak es were documented using rice fiel ds 19-20% of
the observations marsh hahitat 20-23% of dbservations, and canal and agricultural waterway
habitats50-56% of the observations (Wylieet al. 1997). Within canal and agricultural waterway
habi tats, giant garter snakes are likdy to prefer drai nage rather than deivery cand s, because
drainage canals are often less heavily maintained and are allowed to become vegetated.

Historic and Current Distribution: Fitch (1940) decribed the histarical range of the species as
extending fromthe vicinity of Sacramento and Corntra Coga Countiessouthward to Buena Vista
Lake, near Bakersfield, in KernCounty. Priorto 1970, the giant garter snake was recorded
histarically from 17 localities (Hansen and Brode 1980). Five of these localities were clugered
in and around L os Banos Merced Caunty, and the paucity of information makesit difficut to




Ms. FdiciaMarcus 92

determine precisdly the species former range. Nonetheless, these records coinci de with the
historical distribution of large flood badns, fresh water marshes, and tributary dreams
Reclamation of wetlands for agriculture and other purposes apparertly extirpated the species
from the southem ore-third of itsrange by the 1940's1950's including the former Buena Vida
Lake and Kern Lakein Kern County, and the histori c Tulare Lake and other wetlandsin Kings
and Tulare Counties (Hansen and Brode 1980, Hansen 1980). Surveys over the lad two decades
have | ocated the giant garter snake as far north as the Butte Basin i n the Sacramento Val ey.

Asrecently asthe 1970s, the range of the giant garter snake extended from near Burrel, Fresno
County (Harsen and Brode 1980), northward to the vicinity of Chico, Butte County (Rassman
and Stewart 1987). Califomia Department of Fishand Game (CDFG) studies (Harnsen 1988)
indicate that gant garter sneke populations currently are distributed in portions of the rice
production zones of Sacramento, Sutter, Butte, Colusa, and Glenn Counties; along the western
border of theY oloBypass in Yolo County; and along the eagern fringesof the Sacramento-San
Joaquin River deltafromthe Laguna Creek-Blk Grove regon o central Sacramento Cournty
southward to the Stockton area of San Joagquin Courty. This digribution largely corresponds
with agri cultural | and uses throughout the Central Valley.

Surveysover the lag two decadeshavelocated the giant garter sneke as far narth asthe Butte
Basin in the Sacramento Valey. Currently, the Service recognizes 13 separate populations of
giant garter snakes, with each population representing a cluster of discrete locality records(58
FR 54053). The 13 extant populational cl usters largely coincide with historica riveri ne flood
basins and tributary streams throughout the Central Valley (Hansen 1980, Brode and Hansen
1992): (1) Butte Basin, (2) ColusaBasin, (3) Sutter Basin, (4) American Basin, (5) Yolo Basin--
Willow Slough, (6) Yolo Basin--Liberty Farms, (7) Sacramento Basin, (8) Badger Creek--Will ow
Creek, (9) Cadoni M arsh, (10) East Stockton--Diverting Canal and Duck Creek, (11) North and
South Grasslands (12) Mendata, and (13) Burel/Lanare. These popu ationsspanthe Central
Valley from jug southwes of Freqio (i.e., Burrel-Lanare) northto Chico (i.e., Hamilton Sough).
The 11 counties where the giant garter snake is gill presumed tooccur are: Butte, Cdusa,
Glenn, Fresno, Merced, Sacramento, San Joagui n, Solano, Stanidaus, Sutter and Y ol o.

In 1994, the BRD (formerly the Nati onal Biological Survey [NBS]) began a study of thelife
histary and habitat requirementsof thegiant garter snake in respanse to an interagency submittal
for consideration asan NBS Ecogystem Initiative. Since April of 1995, the BRD hasfurther
documented occurrencesof gant garter snakeswithin some of the 13 populationsidentified in
thefina rule. The BRD has studied populations of gi ant garter snak es at the Sacramento and
Colusa National Wildlife Refuges within the Colusa Basin, at Gilsizer Slough within the Sutter
Basin, and at the Badger Creek area of the Cosumnes River Preserve within the Badger Creek-
Willow Creek area (Wylie et al, 1997). Thes populations along with the American Basin
population of giant garter snakes represent the largest extant populations. With the exception of
the Ameri can Basin, these populations are | argel y protected from many of the threatsto the
species Outgde of these protected areas giant garter snakes inthese population cludersare dill
subject to all threatsidentified in the fina rule. The remaini ng nine population clusters
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identified in the fina rule are distributed discontinuously in small isolated patches and are
vulrerable to extirpation by sochastic environmental, demographic, and genetic proceses All
13 population clustersare isolated from each other with no protected dispersal corridors.
Opportunitiesfor recolonizaion of small populationswhich may become extirpated are unlikely
given the isol ation from larger popul ationsand | ack of dispersd corridors between them.

Further descriptions of the datusof the thirteen subpopu ations are given in Table4 and in
Appendix A.

Reasons for Decline and Threats to Survival: The current distri bution and abundance of the gi ant
garter snake i s much reduced from former times. Agricultura and flood control activities have
extirpated the gant garter snake from the southern one third of its rangein former wetlands
asciated with the historic Buena Vista, Tuare, and Kern lakebeds. These lakebeds once
supported vast expanses of ided giant garter snak e habitat, conssting of cattail and bulrush
dominated marshes. Vast expanses of bulrush and cattail floodpl ain habitat a so typifi ed much of
the Sacramento Val ey histori cally (Hinds 1952). Prior to reclamati on activities beginning in the
mid to | ate 1800's, about 60 percent of the Sacramento Vall ey was subject to seasona overflow
flooding inbroad, shallow flood bagnsthat provided expangve areas of gian garter sreke
habitat (ibid.). All natura habitats have been lost and an unquantifi able small percentage of
semi-natural wetlandsremain extant. Only a gnall percentage of extant wetlandscurrently
provide habitat suitable for the gi ant garter snake. Val ley fl oor wetlands are also subject to the
cumu ative effects of upgream watershed modifications water storage and diversion prgects, as
well as urban and agricul turd development. Although some giant garter snak e populations have
persisted at low levelsin artificial wetlands associated with agri cultural and flood control
activities, many of these altered wetlands are now threatened with urban development. Cities
within the current range of the gi ant garter snak e that are rapidly expanding i nclude: (1) Chico,
(2) Yuba City, (3) Secramento, (4) Gat, (5) Stockton, (6) Gustine, and (7) Los Banos.

A number of land use practices and other human activities currently threaten the survival of the
giant garter sneke throughout the remainder of its range  Ongoing maintenance of aguatic
habitats for flood control and agricultural purposes e iminate or prevent the establ ishment of
habitat characteridics required by gant garter :nakesand canfragment and il ate available
habitat, prevent dispersal of snakes among habitat units, and adversdly affect the availability of
the garter snake€'sfood items (Hansen 1988, Brode and Hansen 1992). Livestock grazing a ong
the edges of water sources degrades habitat qual ity i n a number of ways. (1) eating and

trampli ng aguatic and riparian vegetation needed for cover from predators, (2) changesin plant
species composition, (3) trampling snak es, (4) water poll ution, (5) and reducing or € iminating
fish and amphibian prey populations. Overall, grazi ng has contri buted to the eli minati on and
reducti on of the quality of avail able habitat at four known locati ons (Hansen 1982, 1986).

In many areas, the restriction of sutable halitat to water canal sbordered by rcadways and levee
tops renders giant garter snak es vulnerable to vehicular mortality. Fluctuationin rice and
agricutural production affects gability and availability of habitat. Recreational activities such
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asfishing, may disturb snakes and disrupt baski ng and foragi ng activities. Non-naive predators,
includingintroduced predatary gamefidh, bulfrogs, and domedic cats al 9 threaten giant garter
snake popul ations. While large areas of seemingly suitable giant garter snake habitat exi st in the
form of duck clubsand waterfowl management areas water management of these areas typically
does not provi de summer water needed by gi ant garter snakes. Although giant garter snakeson
NWRsare relatively pratected from many of the threatsto the species water quality continues to
be a threat to the speciesboth on and of f NWRs.

Documented declines due to sel enium contamination - San Joaqui n Vall ey subpopulations of
giant garter snak es have suffered severe declinesand poss ble extirpations over thelagt two
decades. Prior to 1980, severa areas within the San Joaquin Val ey supported populations of
giant garter snakes. Until recently, there were no pog-1980 sightingsfrom Stockton, San
Joaquin County, southward, despite severd survey efforts (G. Hansen, 1988). Surveys during
1986 of prior localities did not detect any giant garter snakes. During 1995 surveys of prior
locality recordsand adjacent waterways, one road killed giant garter snake was found, and three
presumed gi ant garter snak es were observed but not captured (G. Hansen, 1996). Two sightings
occurred at Mendota Wi ldlife Area, and two occurred several miles south of the town of Los
Banos. These dataindicate that giant garter snakes are sti |l extant in two locdli ties within the
San Joaquin, but i n extremely | ow to undetectabl e numbers.

Although habitat has been lost or degraded throughout the Central Valley, there have been many
recent sghtings o giant garter snakes inthe Sacramento Valley while there have beenvery few
recent sghtings within the San JoaquinValley. The 1995 report on the statusof giant garter
snakesin the Sen Joaquin Valley (G. Hansen, 1996) indicatesthat Central San Joaquin Valley
giant garter sreke numbersappear to have declined even more dramatically than has apparently
suitable habitat. Factorsin addition to habitat loss may be contributing to the decline. These are
factorswhich affect giant garter snakes within auitable habitat and include interrupted water
supply, poor water quality, and contaminants (G. Hansen, 1996).

Selenium contaminati on and i mpaired water quality have been identified in the fina rul e listing
the gi ant garter snake asathreat to the species and a contributing factor in the decline of giant
garter snake populations particularly for the Narth and South Grasslands subpopuation (i.e.,
Kesterson NWR area). The bi oaccumul ati ve food chain threat of seleni um contamination on fish,
frogs and fish-eating birds has been well documented. Thoughthereislittle daa specifically
addressing toxi city of selenium, Hg, or metalsto reptiles, it i s expected that reptil es would have
toxiaty thresholdssimilar to those of fishand birds. (58 FR 54053 under Factor E -

Contami nants)

Threats dueto contaminants and inpaired water quality - Therange of the giarnt garter sreke
occurs entirel y within the Centra Valley of Caifornia, putting giant garter snakes at risk of
expoaure to numerous contaminants from agricultural, urban, and indugtrial/mining runoff.
Current water sources and suppli es to areas supporting gi ant garter snak esindi cate that the
speciesis at ri sk of exposure to both mercury and selenium. Many areas supporting populations
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of gant garter snake receive water from agricultural drainage, which may contain elevated levels
of sleniumand other contaminarts. Selenum contamirgtion of drainwater hasbeen idertified
in the San Joaquin Valley giant garter snake subpopu ations (58 FR 54053 and references
therein). However, refuges inthe Sacramento Valley which currently support giart garter snakes
also receive agricultural return flows as part of their water supplies. Theseinclude Gray Lodge
Wildlife Area, Sacramento NWR, Delevan NWR, Cdusa NWR, and Sutter NWR (USDI 1997).
In additi on, Sreams draini ng the coastd ranges may contribute sel eni um to aquatic systems
within the Centra Valley.

Mercury a9 ispresent in numerous drainages inthe Central Vdley due to past mercury and gold
mining adivity. Sacramento Valley refuges and other areas supporting giant garter sneke

popul ations al so receive water from drainageswhich may contribute mercury to the aquatic
systems. These drainages incl ude the Sacramento, Feather, Ameri can, and Cosumnes Ri vers, and
Laguna, Morrison, Stony, A uburn Ravine, Putah, and Cache Creeks.

Table 4 dexribes known giant garter sneke locationswithin thethirteen giart garter sreke
subpopul ati ons, the status of the subpopul ati ons, the potentia for exposure to sal enium and
mercury, and the patential for synergidic effectsof seleniumand mercury. Appendix A further
describes the statusof thethirteen subpopulations, and also describes some water supply ources
to refugesand other areas that suppart giant garter snekes. Although gant garter snake
populations on refuges may be protected from many of the threats to the species, they are not
protected from expasure to poor water quality and contam nants introduced from water suppy
SOUrces.

Water qudity impai rment of aquatic habitat that supports gi ant garter snak es could reduce the
prey base, contri bute to bioaccumulation, i mpair essentia behavi ors, and reduce reproductive
success Appendix A listsexisting impaired waer badies (from California lmpaired Waterbodies
list) that either currently support giant garter snakes or supply water to areas that support gi ant
garter snakes. Although the level of impairment and specific contaminants were na listed, this
informationidentifiesthat significant water quality impaimrment dready exists Thelig of water
bodiesthat may support or supply giant garter sneke populationsindicatesthat the speciesis
currently challenged with poor water quality. Unprotective water quality standards prgposed in
the CTR coul d further impair water quality within these giant garter snake subpopulati ons and
represent the potertial for cumulative and synergstic effects of contaminarts and poor water

quality.

Summary of contaminants threatsto gi ant garter snakes - The giant garter sxake hasa restricted
distribution and is entirely dependent on its aquatic ecosystem. The thirteen population clusters
identi fied in the final rule are distributed discontinuoudly in small isolated patches and are
vulnerable to extirpation by gochastic environmental, demographic, and genetic proceses It is
probable that el evated selenium levelsin the San Joaquin Valley contri buted to the severe
decline and possibl e extirpation of the giant garter snake from the mgjority of thisarea. The
remaini ng giant garter snake popul ati ons are exposed to impai red wat erbodi es and existing or



Ms. FdiciaMarcus 96

potential sources of selenium and mercury. Astop predators, giant garter snakes are at risk of
exposure to elevated levels of contaminants such as mercury and selenium. Over the life of the
giant garter sreke it is possible to accumu ate contaminantsthat canimpact the growth, survival,
and reproduction of individuals, | eading to declinesin distri bution.

Mountain Y ellow-legged Frog: Southern Califarnia Distinct Population Segment (Rana
MUSCOSa)

Speci es Description and Life History: The mountain yel low-legged frog is a true frog i n the
family Ranidae. Mountain yellow-legged frogs were originally described by Camp in 1917 (as
cited by Zweifel 1955) as a subspecies of Rana boylii._Zweifd (1955) demonstrated that frogs
fromthe high Sierra and the mountains of southem California were samewhat similar to each
other yet were distinct fromthe reg of theR. boylii (=boylei) group. S nce that time, most
authors have followed Zweifel, treating the mountain yellow-legged frogas aful species Rana
MUSCOSA.

Mountain ye low-legged frogs are moderately sized, about 40 to 80 millimeters (mm) (1.5to 3
inches (in)) from snout to urostyle (the pointed bone at the base of the back bone) (Jenni ngs and
Hayes 1994; Zweifd 1955). The pattern isvariabl e, ranging from di screte dark spots that can be
few and large, to smaller and more numerous gotswith amixture of gzes and shapes, toirreguar
lichen-ike patchesor a poorly defined network (Zweifel 1955). The body cdor isalso variable,
usually a mix of brown and yellow, but dften with gray, red, or green-brovn. Some individuals
may be dark brown with little pattern (Jennings and Hayes 1994). The back half of the upper lip
ispae. Foldsare present on each s de of the back, but usua ly they are not prominent (Stebbins
1985). The throat iswhite or yellow, sometimes with mottling of dark pigment (Zweifel 1955).
The belly and undersurface of the high limbs are yel low, which ranges in hue from pale | emon
yellow to an intense sun yellow. Theirisisgold with ahorizonta , black counter shadi ng stripe
(Jennings and Hayes 1994).

In the Sierra Nevada M ountai ns of California, the mountain yel low-legged frog ranges from
southern Plumas County to southern Tul are County (Jenni ngs and Hayes 1994), at € evations
modly above 1,820 meters (m) (6,000 feet (ft)). The frogs of the Sierra Nevada are isolated
from the frogs of the mountainsof southern Cdifomia by the Tehachapi Mourtainsand a
distance of about 225 kilometers (km) (140 miles (mi)). The southern Californi a frogs now
occupy portionsof the San Gabrid, San Bernardino, and San JacintoMourntains Zweifel (1955)
noted the presence of an isolated southern population on Mt. Palomar in northern San Diego
County, but this population appears to be extinct (Jennings and Hayes 1994). In southern
California, the elevation range reparted by Stebhins (1985) is182 m (600 ft) to 2,273 m (7,500
ft). Representative locdities, including some that are no longer occupi ed, which demonstrate the
wide elevation range tha mountain yellow-legged frogsinhahited in southern Cdifomia, include
Eaton Canyon, LosAngeles County (370 m (1,220 ft)) and Bluff Lake San Bernardino Caunty
(2,290 m (7,560 ft)). The southern Californialocations now occupied by mauntain yellow-legged
frogs range from City Creek, in the San Bernardino Mountai ns (760 m (2,500 ft)), to Dark
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Canyon in the San Jaci nto Mountains (1,820 m (6,000 ft)).

Southern Cadlifornia mountain yellow-legged frogs are diurna, highly aquati c frogs, occupying
rocky and shaded streams with cool waters origi nating from soringsand snowmelt. Inthese aress,
juveniles and adultsfeed onsmall, streamsde arthropods (Jemnings and Hayes 1994). They do
not occur in the gnalled creeks The cddest winter months are spent in hibemation, probaldy
under water or in crevicesin the bank. Mountain yel low-legged frogs emerge from overwintering
stesin early spring, and breeding soon foll ows. Eggs are deposited in shall ow water where the
egg mass is attached to vegetation or the substrate. In the Sierra Nevada, | arvae select warm
microhabi tats (Bradford 1984 cited i n Jennings and Hayes 1994), and the time to develop from
fertilization to metamorphoss repartedly variesfrom 1 to 2.5 years (Jennings and Hayes 1994).

Prior to thelate 1960s, mountain yellow-legged frogswere abundant in many outhern Cdifomia
streams (G. Stewart, in litt. 1995), but they now appear to be absent from most paces inwhich
they previoudy occurred. Jennings and Hayes (1994) believe that mountai n yell ow-legged frogs
are now absert from more than 99 percent of their previous range insouthem California. This
declineis part of awell-known larger pattern of decli nes among native ranid frogs in the western
United Sates (Hayes and Jennings1986; Drost and Fellers1996). Some of the westem rand
frog species experiencing noticeable declines are the Cal ifornia red-l egged frog (Rana aurora
draytonii) (61 FR 25813), the spotted frog (R. pretiosaand R. luteventrig, the Cascadesfrog (R.
cascadae), and the Chiricahua | eopard frog (R. chiricauhenss) (62 FR 49398). Nowhere have
the declines been any more pronounced thanin southern Cdifomia, where, besdes dedinesin
mountain yellow-legged frags the California red-legged frog hasbeen reduced to afew gnall
remnants (61 FR 2581 3), and the foothil | yel low-legged frog (R. boylii) may be extinct (Jennings
and Hayes1994.)

Didinct Vertebrate Population Segment: We analyzed the mountain yellow-legged frog
according to the joint Service and National Marine Fi sheries Service Poli cy Regarding the
Recogni tion of Di gtinct Vertebrate Populations, published i n the_Federal Reqgister on February 7,
1996 (61 FR 4722). We consder three € ementsin determining whether a vertebrate popul ati on
segment coud be treated asthreatened or endangered under the Act: discreteness, Sgnificance,
and conservati on status i n relation to the standards for listing. Discreteness refers to the isolation
of a popuation from ather members of the gpeciesand is based ontwo criteria: (1) Marked
separation from other populations of the same taxon reaulting from physcal, physologcal,

ecol ogical, or behavioral factors, includi ng genetic disconti nuity, or (2) popul ati ons deli mited by
internati onal boundaries. We determine signifi cance either by the importance or contributi on, or
both, of a discrete population to the species throughout its range. Our policy listsfour examples
of factors that may be used to determine s gnificance: (1) Persistence of the di screte population
segment in an ecol ogical setting unusual or uni que for the taxon; (2) evi dence that loss of the
discrete population sesgment would resut in a ggnificant gap in the range of the taxon; (3)
evidence that the di screte population segment represents the only surviving natural occurrence of
the taxon that may be more abundant el sewhere as anintroduced popuation outgde its historic
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range; and (4) evidence that the discrete popu ation ssgment differs markedly from ather
populations of the taxon in its genetic characteristics. If we determine that a popul ati on segment
is direte and ggnificart, we evaluate it for endangered or threatened statusbased onthe Act’'s
dandards.

Dicreteness  The range of the mountain yellow-legged frog isdivided by a natural geographic
barrier, the Tehachapi M ountai ns, which isolate S erran frogs from those in the mountains of
southern California. The distance of the separation i s about 225 km (140 mi), but the separation
may not have been this greet in the recent past because a frog coll ected in 1952 on Breckenridge
Mountainin Kern County wasi denti fied by Jenningsand Hayes (1994) as amountain y e low-
legged frog. The geographic separation of the Sierranand southem California frogswas

recogni zed in the earliest description of the species by Camp (1917, cited in Zweifd 1955), who
treated fraogs fromthe two localitiesas sparate bgecieswithinthe R. boylii group. He
desgnated the S erran frogs R. b. sierrae and the southern Cdiforniafrogs R. b. muscosa, based
on geography and subtle morphological differences. Zweifd (1955) reevaluated the

morphol ogi cal evidence and found it i nsufficient to warrant Camp’ srecognition of two
subspecies, the chi ef difference between the two being hind-limb | ength.

More recently, Zi esmer (1997) anadyzed the cal Is of Sierran (Alpi ne and Mari posa Counti es) and
southern California (San Jacinto Mountains and Riverside County) mountain yell ow-legged
frogs Hefound that the cd Isof Sierran frogsdiffered from southern Californiafrogsin pulse
rate, harmonic structure, and dominant frequency. Based on alimited ssmple Ziesmer
concluded that the results supported the hypothesis that mountain yellow-legged frogs from the
Sierra Nevada and southern California are separate species.

Allozyme (aform of an enzyme produced by a gene) variation throughout the range of the
mountain yellow-legged frog has been examined, but the results are open to interpretation
(Jennings and Hayes 1994 and references therein). In the work most appl icable to the question of
the didinctiveness of the Serranand southern Cdifomiafrogs David Green (pers. caonm, 1998)
analyzed allozymevariation in central Sierran mountain ye low-l egged frogs (four individud s,
Tuol umne County) and southern Cali forni amountai n yel low-l egged frogs (two indivi duals,
Riversde County). Hefound fixed differencesat 6 of 28 loci (siteson a chromosome occupied
by gecific genes). Thes limited, unpublished data suggest that Sierran and southem California
mountain yellow-legged frogsare different at alevel that coud suppart the recognition of full
spedes. However, because of the small number of individualsper ssmpleand the limited number
of samples, we view theseresuts cautiously. It ispossible that existing variation at those $x loci
may not have been detected with such a amall number of individuals ssmpled. To better
understand whether a genetic discontinuity ggnificant enough to warrant full goeciesrank exists
between Sierran frogs and those from the mountains of southern California, samples of frogs from
the southern Serra Nevada, epecially the Greenhorn Mountaing would be o particular interest.

Although Green'sli mited all ozyme analysis may not be suffici ent to support recogni zing the
Sierran and southern California populations as separate species, it does support the conclusion of
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signifi cant geographi ¢ separation. This conclusion is also supported by earl ier observations of
morpholog cal differences (Zweifel 1955, and references therein) and differencesin

vocal izations (Zi esmer 1997). Considered together, the evidence supports an interpretation of
isolation between the two populations of frogsover avery long period. We find that the southern
Californi afrogs meet the criterion of “ marked separation from other popul aions of the same
taxon” and qualify asdiscrete acoording to the Policy Regarding the Recognition of Distinct
Vertebrate Populations (61 FR 4722).

Significance. One of the mast griking differencesbetween Sierran and southern Cdifomia
mountain yellow-legged frogsi s the habi tats they occupy. Zweifel (1955) observed that the frogs
in sauthem California aretypically found in steep gradient streans in the chaparral belt, even
though they may range upinto amall meadow streans at higher elevations Incontrast, Sierran
frogsare mog abundart in high elevaionlakesand dow-moving portionsof dreams. Bradford's
(1989) southern Sierra Nevada study site, for example, was in Sequoi aand Kings Canyon
National Parks at high elevations(between 2,910-3,430 m (9,600-11,319 ft)). The rugged
canyons of the arid mountain ranges of southern California bear littl e resemblance to the alpine
lakes of the S erraNevada On the basi s of habitat d one, one might easily concl ude that these
are twovery different frogs.

The mountain yel low-legged frogs of southern California comprise the southern portion of the
species range. The extindion o thissouthem groupwauld be sgnificant because it wauld
substanti aly reduce the overall range asit i s currently understood, and what is now agap i n the
distribution, the Tehachapi Mourtains, would become the southernlimit of the gpecies’ range.

In addition, evidence exids that the mountain yellow-legged frogis na simply a Sngle gecies
with adisjunct distribution (cited in Zweifel 1955; Stebbins 1985). As discussed above, vocal
and genetic differences exist between Sierran and southern California mountain yell ow-legged
frogs. Although the data are limited and some inportant variation may have been missed, they
are consistent with the earlier i nterpretation by Camp (1917 cited in Zweifel 1955) and numerous
other authars prior to Zweifel (eg., Sebbins1954) who treated the two farmsas taxonomically
diginct. If thedifferencesinvocd ization described by Ziesmer (1997) and the all ozyme
variation described by Green (per. comm., 1998) accuratel y characterize differences between the
two forns, then the Sierran and southem California frogsare quite different and have been
isolated for a very long time.

Our conclusion that Sierran and southern Cal ifornia frogs are very different from each other, and
may even merit recogniti on as separat e subspecies or possibly even species, i s based on the
cumulative wel ght of the availabl e evidence. We find that the mountai n yell ow-legged frogs
inhahiting the mountainsof southern Califarnia meet the sgnificance criteria under our Pdicy
Regar ding the Recogniti on of Distinct Vertebrate Populations (61 FR 4722) on the basis of the
geographical, ecologcal, vocal, and genetic discontinuties described above.

Reasonsfor Decline and Threatsto Survival: The mechanisms causing the declines of western
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frogs are not wel | understood and are certa n to vary somewhat among speci es, but the two most
common and wel[-supported hypatheses for widespread declines of westem rand frogsare: (1)
Past habitat destructi on related to unregulated activities such as logging and mining and more
recent habitat conversonsfor water develgpment, irrigated agriculture, and commercial
development (Hayes and Jennings 1986; 61 FR 25813); and (2) alien predators and competitors
(Bradford 1989; Knapp 1996; Kupferberg 1997). Natural populationsmay be killed off directly
by these factorsoperating alone or in combination, or thesefactorsso sverely disrupt the normal
popul ation dynamics that when local extinctions accur, regardless of the cause, natural
recolonization isimpossble. Other environmental factors that could have adverse effects over a
wide geographic range i nclude pesti cides, certai n pathogens, and ul travi olet-B (beyond the
vishble spectrum) radiation, but their role, if any, in amphibian declinesis not well understood
(Reaser 1996). These factors, acting singly or in cambination, may be contributing to
widespread, systematic declines of western ranid frogs. Determini ng thei r effects, however, is not
an easy tak (Reaser 1996; Wake 1998), and the Department of the Interior (USDOI) currently
suppartsan initiative tofund research on the causes of amphibian declines (see examplesin
USDOI 1998).

Some of the same factars that are hypotheszed to have caused declinesof ather westem rand
frogs are likely to be responsible for the reduction of the mountain yel low-legged frog in southern
Californa. Because the declineshave been 0 precipitous, and have gpared only a small number
of frogsin afewlocalities, the factors, and their interactions that caused the decline may never
be full y understood. We believe that these factors are still operati ng, and unlessreversed, a high
probabil ity exists that thi s frog may be extinct in southern Cdiforniawithin afew decades. Inthe
case of the mountain yellow-legged frog, the only fector liged above that we believe canbe rued
out as alikely cause of decline ishabitat destruction rel ated to acti viti es such as loggi ng, mining,
irrigated agriculture, and conmercial development. The range of the mountain yellow-legged
frogin southern Californiaismainly on pubdic land administered by the U.S Fored Service (FS).
Most of the rugged canyons and surrounding mountai nous terrai n have been atered little and
look much the same today asthey did when earlier naturalistssuchas Lawrence Klauber

col lected mountai n ye low-l egged frogs there in the earl y decades of the 1900s.

Historic and Current Distri bution: In southem California, mountain yellow-legged frogscan ill
be found infour small streamsin the San Gabrid Mourtains the upper reaches of the San Jacinto
River system in the San Jacinto M ountai ns, and at asingl e locality on City Creek, atributary of
the Santa Ana River, in the San Bernardino Mountains (Jennings and Hayes 1994; M. D. Wilcox
inlitt., 1998). These areasalongwith the nunmbersof frogsmog recently observed ineach area
are described bd ow.

San Gabrid Mountains: Surveys conducted from 1993 to 1997 revealed amall isolated
populations in the upper reaches of Prairie CreekNincent Gulch, Devil’ sCanyon, and Alder
Creek/East Fork, on the East Fork of the San Gabridl River, and Little Rock Creek on the
Mojave River (Jennings and Hayes 1994 and references therein; Jennings 1995; Jennings 1998).
The surveysinvolved one to three field biologigs and were conducted over 1-5 daysper dte.
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Over the couse o these field studies, 15 adultsor fewer were observed at any 1 dte, and, after
the 1995 season, Jemnings (1995) concluded that the actual popuation at each of thesiteswas
only 10-20 adults

San Jacinto Mountains Small populations of mountai n yell ow-legged frogs aso occur in four
tributaries in the upper reaches of the North Fork, San Jacinto River on Mount San Jacinto: Dark
Canyon, Hall Canyon, Fuller Mill Creek, and the main North Fork, San Jaci nto River (Jenni ngs
and Hayes 1994; Jennings1995; Jennings1998). The nunber of frogsoccupying these sitesis
not known, but fewer than 10 adult frogs per site per year have been observed in surveys from
1995 to the presen.

San Bernardi no Mountains: A few tadpolesand 26 recently transformed juvenil es, but no adults,
were rediscovered on aroughly 1-mil e reach of the East Fork, City Creek during the summer of
1998 (M. D. Wil cox inlitt., 1998). Previous tothis finding, mountain yellow-legged frogs had
not been observed in the San Bernardino Mountains since the 1970s (Jennings and Hayes 1994),
even though surveys were conducted duri ng the summer and fall of 1997 and 1998 (Holl and
1997; TierraMadre 1999).

When frogs were encountered during field surveys accompli shed between 1988 and 1995, only a
few individual swere observed. Jemings and Hayes(1994) and Jemings (1995) suggested that
the entire population of mauntain yellow-legged frogsin the San Gabrid and San Jacinto
Mountains (8 more or | essisolated sites) was probably fewer than 100 adult frogs. Their rough
estimate is based on a compilation of the resultsof visual surveys generdly conducted on asngle
day, not on forma population abundance estimation techniques. While the precise number of
adult frogs may be greater than 100, we concur with Jennings and Hayes(1994) that, inthe San
Gabriel and San Jacinto Mauntains, theavailable data indicate that thisonce widespread species
isnow found in only asmal number of relatively isolated populations. We do not know the
popul ation dze of adult frogsat the recently rediscovered ste onthe eag fork of City Creek in
the San Bernardino Mountains, but because no adults and only afew juveniles and tadpoles were
encountered, the adult population is probably small. Thus, we conclude that each of the three
mountain ranges (San Gabriel, San Jacinto, San Bernardino) contansa small number of small,
relatively isdated populations.

San Francisco garter snake (Thamophis sirtalistetrataenia)

SpeciesDescription and Life History: The San Franciso garter sneke waslisted asa Federal
endangered peciesin March, 1967 (32 FR 4001). The SanFranci<o garter srekeis an
extremely col orful snake. Itisidentified by itsburnt orange head, yell ow to greeni sh-yellow
dorsal stripe edged in black, and itsred lateral stripe which may be continuocusor brokenwith
black blotches and edged in black. The belly color vari esfrom greeni sh-blueto bl ue. Large
adul ts can reach three feet in length.

The San Francisco garter snakes preferred habitat is a densely vegetated pond near an open
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hillsde where it cansun itself, feed, and find cover in rodent burrows. The snakes are extremely
shy, difficult to | ocate and capture, and quick to fl ee to water or cover when di sturbed (Willy,
pers comm.). Adult snakesmay estivate in rodent burrows during summer months when ponds
may dry. On the coad snakes hiberrate during the wirter, but further inland, if theweather is
suitable, snakesmay be active year round.

San Francisco garter snakes breed in the spring or latefal | (Larsen, pers. comm.) and bear live
young from May through October (Stebbi ns 1985). The average litter size is 12- 18 (Stebbins
1985). Many species of sakes, including garter snakes breed adjacent to their hibernacula.
Although highly vagile, adultsspend consideralle time after emergence in their hibernacula.

Foraging Ecology: Althoughprimarily adiurnal species captive snakes housed in anoutsde
enclosure were observed foraging after dark on warm evenings(Larsen, pers comm.). Adult
snakes feed primarily on Californiared-legged frogs, and may al so feed on j uvenil e bull frogs
(Rana catesbeiana). Inlaboratory studies Larsen (1994) fed adult San Francisco garter snakes
two year ol d bull frog tadpoles and found that only the largest adults coul d eat and digest the
tadpol es; smdl er adul ts regurgi tated parti d ly digested tadpoles, gpparentl y unable to full y di gest
them. Larsen (1994) also found that when these small er adult snakes were fed bullfrogs and
Cdlifornia red-l egged frogs of comparabl e size, they were unabl e to hold and eat the bul Ifrogs
although they had no trouble with the Califarnia red-egged frogs Newbornand juvenile San
Franci sco garter snek es depend heavily upon Pacific treefrogs (Hyla regilla) as prey (Larsen
1994). If newly metamorphosed Pecific treefrogs are not availabl e, the young snakes may not
survive.

Hidoric and Current Digtribution: Histarically, Sen Francisco garter snakes occurred in scatered
wetland areas on the San Franci sco Peni nsula from approxi matel y the San Franci sco County |ine
south along the eadern and wedern basesof the Santa Cruz Mourtains, at least to the Upper
Crysta Springs Reservoir, and al ong the coast south to Afio Nuevo Point, San Mateo County,

and Waddd| Creek, Santa Cruz County, California. Currently, the gecieshasbeen reduced to
only six popuationsin San Maeo County and the extreane narthern Santa Cruz County. Sag
ponds--small seasonal freshwater ponds farmed along the San Andreas fault--higoricdly
supported thissnake, bu mog of these former |ocationshave been destroyed by urbanization.

The species has been extirpated from mog of its historical distribution in the Skyline B oulevard
areaof San Maeo County. Fox (1951) reported typicd popul ations of the snake on the coast
around Sharp Park (Laguna Salada), and along Skyline Bouevard. Sincethen, the sag ponds
along Skyline Baulevard were drained and filled for urban development and the Sharp Park area
has been severely i mpacted. 1n 1987, the seawall at Sharp Park failed, allowing the intrusion of
salt water into Laguna Salada. In 1989, abandaned quarry pondsadjacent to Calera Creek (over
the ridge from Sharp Park) were found to support a small papulation of s1akes. These snakes
may have migrated from Laguna Salada after the fail ure of the seawall. In August 1989, the
guarry pondswere illegally drained and filled. The current population datusat the quarry ponds
and Sharp Park is unknown. 1n1985, the popuation at Afio Nuevo State Reserve was thought to
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be stabl e at fewer than 50 snak es, but in 1995 the population appeared to be declining (Paul
Keel, pers. conm.). Thisdecline may be caused by inadequate management for the San
Francisco garter snake and the recent introduction of bulfrogs

The Recovery Plan for the San Francisco garter snake (UDI-FWS1985c) idertified 9x
significant populations. These were the Airport (west-of-Bayshore), San Franci sco State Fish and
Game Refuge (Refuge), L aguna Salada (Pacifi ca), Pescadero M arsh Natural Preserve
(Pescadero) and Afio Nuevo State Reserve (Afio Nuevo) populations, and an i solated population
fragment north of Half Moon Bay. Of the 9x populations known in 1985, the Pacifica
population was heavily impacted in 1989 and is no longer considered signi ficant, four have
declined dragtically (Airport, Refuge, Pescadero and Afio Nuevo). The status of the Half M oon
Bay popul ati on is unknown.

Reasons for Decline and Threatsto Survival: Current threatsto the San Francisco garter snakes
existence i nclude reservoi r construction and management, agri cultural practi ces, poor
management practices on lands where San Francisco garter snakes currentl y survive, and isolation
of populations. Introduced predatorssuch as predatory fishand bulfrogs impact nat only the San
Francisco garter snake, but al its principd prey spedes, the Pacific treefrog and the threatened
Californiared-legged frog Because there are so few remaining popu ationsof the San Francisco
garter nake extant populations are extremely vuneralde to local contamination. The San
Francisco garter sneke hasa narrow foraging niche if contamination of forage gpeciesoccursit is
likely to signifi cantly impact the species ability to survive. The San Francisco garter snake's
beautiful cdoration alo makesit valuable to both amateur and professional illegal collectors.
Extirpation of Californiared-legged frogsin San Francisco garter snake habitat islikdy to cause
alocal extinction event for the nake.

California Tiger Salamander - Santa Barbara County Diginct Population Segment
(Ambystoma cal ifornniense)

SpeciesDescription and Life Higtory: The Californi atiger sslamander i salarge, stocky,
terredrial salamander with a broad, rounded snout. This diginct population segment (DPS)df the
specieswaspropoed as endangered on January 19, 2000 (65 FR 3110). Califomiatiger
salamandersare redricted to California, and their range doesnot overlap with any ather goecies
of tiger salamander (Sebbins1985). Within California, the Santa Barbara County population is
separated by the Coast Ranges, parti cularly the La Panza and Sierra Madre Ranges, and the
Carrizo Plain from the closest other populati on, which extends into the Temblor Range in eastern
San LuisObigo and western Kern Counties (Shaffer, et al. 1993).

Adultsmay reachatotal length of 207 millimeters (mm) (8.2 inches (in)), withmalesgenerally
averaging abou 200 mm (8 in)in totd length and femalesaveragingabout 170 mm (6.8 in)in
total length. For both sexes, the average snout—vent length is approxi mately 90 mm (3.6 in). The
small eyeshaveblack irisesand protrude from the head. Cdoration consigs of white or pale

yd low spots or bars on a black background on the back and sdes. T he belly varies from almost
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unifarm white or pale yellow to a variegated pattem of white or pale yellow and black. Males
can be digingushed fromfemales especially during the breeding season, by their swollen
cloacae (a common chamber intowhich the intedinal, urinary, and reproductive canals
discharge), more devel oped tail fins, and larger overall 9ze (Stebbins 1962; Loredo and Van
Vuren 1996).

Subadult and adult Californiatiger salamanders goend much of their livesin small mammal
burrows found in the upland component of their habitat, particularly those of ground squirrel sand
pocket gophers (Loredo and Van Vuren 1996, Trenham 1998a). During esti vati on (a State of
dormancy or inactivity in response to hot, dry weather), Californiatiger sdlamanders eat very
little (Shaffer, et al. 1993). Once fall and winter rains begi n, they emerge from these retreats on
nights of high relaive humidity and during rains tofeed and to migrateto the breeding ponds
(Stebbins 1985, 1989; Shaffer, et al. 1993). The salanandersbreeding inand living around a
pod or seasonal pond, or alocal complex of pods or seasonal ponds conditute alocal
subpopulation. The rate of natura movement of sal amanders among subpopulati ons depends on
the distance between the ponds or complexes and on the intervening habitat (e.g., sdlamanders
may move more quickly through sparsely covered and more gpen grassland versus more densely
vegetated scrublands).

Adults may migrate up to 2 kilometers (km) (1.2 miles(mi)) from sunmeringto breeding sites.
The di stance from breeding sites may depend on local topography and vegetation, the distri bution
of ground quirrel or other rodent burrows, and climetic conditions (Stebbins 1989, Hunt 1998).
In Santa Barbara County, juvenile Californiatiger salamandershave been trapped over 360 m
(1,200 ft) while dispersing from their natal (birth) pond (Ted Mul len, Science Applications
International Corporation (SAIC), persona communicati on, 1998), and adults have been found
along roads over 2 km (1.2 mi) frombreeding ponds(S. Sweet, inlitt. 1998a). Migationis
concertrated during afew rainy nights early in the winter, with malesmigrating beforefemales
(Twitty 1941; Shaffer, et al. 1993; Loredo and Van Vuren 1996; Trerham 1998b). Males
usudly remain in the ponds for an average of about 6 to 8 weeks, while femaes stay for
approximately 1 to 2 weeks. In dry years, both sexes may stay for shorter periods (Loredo and
Van Vuren 1996, Trenham 1998b). Although most marked salamandershave been recaptured at
the pond where they were initi ally captured, in one study approximately 20 percent were
recaptured at different ponds (Trenham 1998b). Aswith migrati on distances, the number of
pondsused by an individual over its lifetime will be dependent onlandscape features.

Female Califarniatiger sslamandersmate and lay their eggssingly o in amall groups (Twitty
1941; Shaffer, et al. 1993). The number of eggslaid by asingle femae ranges from
approximately 400 to 1,300 per breedi ng season (Trenham 1998b). The eggs typicall y are
attached to vegetation near the edge of the breeding pond (Storer 1925, Twitty 1941), but in
ponds with no or limited vegetation, they may be attached to objects (rock s, boards, etc.) on the
bottom (enningsand Hayes1994). After breeding, adultsleave the pond and typically returnto
smal mammal burrows (Loredo et al. 1996; Trenham 1998a), although they may continue to
come out nightly for approximately the next 2 weeksto feed (Shaffer, et al. 1993).
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Eggs hatch in 10 to 14 dayswithnewly hatched larvae ranging from 11.5 to 14.2 mm (045 to
0.56 in) intotal length. Larvaefeed onalgae, small crusaceans and mogjuitolarvae for abou 6
weeks after hatching, when they switch to larger prey (P.R. Anderson 1968). Larger larvae have
been known to consume small er tadpoles of Pacific treefrogs (Hylareqilla) and Cdifomia
red-legged frogs (Rana aurora) as well as many aquatic insects and other aguatic invertebrates
(JD. Anderson 1968; P.R. Anderson 1968). Captive sdlamanders appear to | ocate food by vi son
and olfaction (smell) (J.D. Anderson 1968).

Amphi bian larvae must grow to a critica mini mum body size before they can metamorphose
(change into a different physical farm) to the terrestrial stage (Wilbur and Cdlins 1973). Feaver
(1971) found that Californiatiger salamander larvae metamorphosed and left the breeding ponds
60 to 94 daysafter the eggs had beenlaid, with larvae develgpingfager in smaller, more rapidly
dryingponds. The longer the ponding duration, the larger the larvae and metamorphaosed
juveniles are able togrow. The larger juvenile amphibiansgrow, the more likely they are to
survive and reproduce (Semlitsch et al. 1988; Morey 1998).

In the late spring o early summer, before the ponds dry comp etely, metamorphaosed juveniles
leave the ponds and enter small manmmal burrows after pending upto afew days in mud cracks
or tunnelsin moist soil near the water (Zeiner et al. 1988; Shaffer, et al. 1993; Loredo et al.
1996). Like the adults, juveniles may emerge from these retreats to feed during nights of high
relative humidity (Storer 1925; Shaffer, et al. 1993) before settling i n their selected edtivation
sites for the dry sunmer months

Many of the pools Californi atiger sslamanders | ay eggs water is not retai ned water long enough
to support successfu metanorphogs. Generdly, 10 weeks isrequired to dlow sufficient time to
metamorphose. The larvae will desccate (dry out and perish) if adte dries beforelarvae
complete metamorphosis (P.R. Anderson 1968, Feaver 1971). Pechmann et al. (1989) found a
strong positive correlation with ponding duration and total number of metamarphosing juveniles
in five sslamander species. In one study, succesful metamorphaosisof Califarniatiger
salamandersoccurred only inlarger poolswithlonger ponding durations (Feaver 1971), which is
typical range-wide (Jennings and Hayes 1994). Even though thereislittle differencein the
number of pool s used by sd amanders between wet and dry years, pool duration i sthe most
impartant factor to congder in relation to persigence and survival (Feaver 1971; Shaffer, et al.
1993; Seymour and Wegphal 1994, 1995).

Lifetime reproductive success far Califarnia and other tiger sdamandersis typically low, with
fewer than 30 metamorphic j uvenil es per breeding femae. While indi viduals may survive for
more than 10 years, many may breed only once, and, in some populations, | essthan 5 percent of
marked juveniles survive to become breeding adults (Trenham 1998b). Wi th such low

recrui tment, isolated subpopulations can decline grestly from unusual, randomly occurring
natural eventsas well as from human-caused factorsthat reduce breeding successand individual
survival. Factorsthat repeatedly lower breeding success in isolated ponds that are too far from
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other ponds far migrating individual sto replenishthe population can quickly drive alocal
population to extinction.

Higoric and Current Digtri bution: The Californi ati ger sdlamander i nhabits low elevation, below
300 meters (m) (1000 feet (ft)), verna pools and seasonal ponds and the associated coastal scrub,
grassland, and cak savannah plant communitiesof the SantaMaria, Los Alamas, and Santa Rita
Valleysinwedern Santa Barbara County (Shaffer, et al. 1993; Sam Sweet, University of
California, Santa Barbara, in litt. 1993, 19984). Although Cdiforniatiger sdamanders4ill exis
across most o their historic range in Santa Barbara Courty, the habitat availale to themhas
been reduced greatly. Ponds avail able to sdlamanders for breedi ng have been degraded and
reduced in number. In addition, upland habitats inhabited by salamanders for mast of their life
cycle have been degraded and reduced in areathrough changesin agriculture practices,
urbanization, building of roads and highways, chemical applications, and overgrazing (Giraet al.
1999; S. Swest, in litt. 1993, 1998a,b).

Currently, Californiatiger salamandersin Santa Barbara County are found infour discrete
regions (S. Swest, inlitt. 1998a). Cdllectively, salamandersin these regions conditute asngle
genetic popuation or DPS, reproductively separate from the rest of the Californiatiger
salamanders (Jones 1993; Shaffer, et al. 1993; Shaffer and McKnight 1996). Pondsand
asociated uplandsin southwegern (Wed Orcutt) and outheastern (Bradley-Dominion) Santa
MariaValley, L os Alamos Vall ey, and Santa RitaVa ley congtitute the four discrete regions or
metapopulations where California tiger salamanders now exist in Santa B arbara County (S.
Sweet, in litt. 1998a). For the purposes of this account, a metapopul ati on is defi ned as a group of
subpopulations or “local populations” linked by genetic exchange. Of 14 known breeding Stes
or ubpopu ationswithinthis DPS, 1 wasdestroyed in 1998, the ypland habitat around 3 has been
converted into more intens ve agri cul ture practices (i.e. vineyards, gladiol us fields, and row
crops, which may have eliminated the salamander subpopulations), 1 is surrounded by agriculture
and urban development, 2 are affected by overgrazing, 4 are imminently threatened with
conversion to vineyards or other intensve agriculture practices and the remaining 3 arein areas
rapidly undergoing conversionto vineyards and rowv crgps (Sweet, et al. 1998; Sweet, in litt.
1998; Santa Barbara County Planning and Develgpment 1998; Grace McLaughlin, Service,
persona observations, 1998). Thus, only 6 or 7 of 13 existing ponds potenti aly provide breeding
habitat for viable subpopulationsof Santa Barbara County Califomiatiger slamanders
Although ather breeding ponds coud exist within each of thefour metapopu ationsnoted above,
searchesaround extant localitiesin the courty, aswell as in other areaswith suitable habitat,
have not identified additional subpopulations of the species (Paul Col lins, Santa Barbara
Museum of Natural Higory, in litt. 1998, pers. comm. 1999; S. Swest, in litt. 1998a). Four
possible breeding pondsor pond camplexes(three in the Bradley-Dominion area, ore in Sarta
Rita Valley) have beenidentified from aerial photography and by finding salamanderson roads
in the vicinity (Sweet, et al. 1998) but havenot been ssmpled. Mog of the upland hahitats
around the pondshave been converted to vineyardsor row crops within the last 6 years(Santa
Barbara County Plaming and Development 1998). All of the known and potentia localities of
the Californiatiger salamander in Santa Barbara County are on privae lands, none are protected
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by conservation easementsor agreements and accessis limited.

Reasons for Decline and Threatsto Survival: The factors believed to responsible for the decline
of thespedes are habitat |0ss due to conversion of natural habitat to intensive agricuture, urban
development, habitat fragmentation, and agricultural contaminants.

Santa CruzL ong-Toed Sdamander (Ambystoma macrodactylum croceum)

SpeciesDescription and Life History: The Sarta Cruz long-toed salamander was liged on March
11, 1967 (32 FR 4001). At that time, only two breeding localitiesof the Santa Cruz long-toed
salamander, Valencia Lagoon and Ellicott Sough, were known. A recovery plan was approved
in 1977, and revised i n 1985; currently the Service isworking on another revision to the existing
recovery plan.

The Santa Cruz long-toed salamander goendsmog of itslife underground in snall mammel
burrows and a ong the root systems of plantsin upland chaparra and woodland areas of coast | ive
oak (Quercusagrifolia) or Morterey pine (Pinus radiata) as well as ripari an strips of arroyo

will ows (Salix lasiolepis). These areas are desirable because they are protected from heat and
the drying raysof the sun (Reed 1979, 1981). The breeding pondsare usudly shd low,
ephemeral, freshwater ponds. The breeding ponds at the Seascape, Larkin Valley, Ca abasas, and
Buena Vista Stes are man-made. The extent of the upland habitat adjacent to the pondsvaries
from aring of ri parian vegetati on on the perimeter of the pond to as far as amile or more out
from the pond (Ruthand Tdlestrup 1973). However, examination of all currently availabe
studies on the Santa Cruz long-toed sdlamander reved s that adult salamanderstypically do not
move more than 0.6 mile (draight line distance) froma breeding ste.

Adult Santa Cruz long-toed salamandersleave their upland chaparral and woodland summer
retreats with theonset of the rainy season in mid- to late-November or December and begin their
annual nocturnal migrationto the breeding pond (Anderson 1960). Adult sslamandersmigrate
primarily on nightsof rain, mist, o heawy fog (Anderson 1960, 1967; Ruth and Tollegrup 1973;
Reed 1979, 1981). They arive a the breeding pond from November through M arch, with most
arriving in January and February (Anderson 1967, Reed 1979, Ruth 1988b). Peak breeding
occurs duri ng January and February because earlier rains are usud ly insufficient to fill the
breeding ponds (Anderson 1967). Adult sslamanders may skip breeding for one or more seasons
if nosurface water ispresent during drier years(Russell and Anderson 1956). Female Santa
Cruz long-toed salamandershave specialized and selective egg-laying habits Eggs are laid
singly on submerged stalk s of spike rush (Eleocharissp.) or other vegetation about one inch apart
(Anderson 1960, 1967). Free floating, unattached, and clustered eggshave al been observed
(Reed 1981). Each female laysabout 300 (range 215 to 411) eggsper year (Anderson 1967).
After courtship and egg laying, most adult sal amanders leave the pond in March or April and
retum to the same general areas where they gent the previous summer. Some adultsmay remain
in the vicinity of the breeding site for ayear or more before returning to more distant terrestrial
retreats (Ruth 1988b). The eggsand the subsequent larvae are left unattended by the adul ts.
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According to Reed (1979, 1981) and Ruth (1988a), eggs usuall y hatch after 15 to 30 days and
enter the aquatic larval stage. The exact amount of time for devd opment depends onwater
temperature (Anderson 1972). Larvae may metamorphoe in arelatively short period of time if
the pond environment becamesunauitable (i.e., driesup, limited food ource) for continued larval
grovth. However, a complex o factars deerminesthe timing o meamorphods inambysomeatid
salamanders(Werner 1986, Wilbur and Cdlins 1973, Wilbur 1976, Smith-Gill and Berven
1979). Metamorphasistypically occurs from ealy May to mid-August (Anderson 1967, Reed
1979, 1981; Ruth 1988a). In closly rdated A. talpoideum metamorphoss canbe induced in
the | aboratory by starvation, pol luti on of the water, i ncreased water temperatures, or drying of the
aguatic habitat (Shoop 1960). If water is avalable to the larvae for alonger period of time,
remainng inthe pond may be advantageous for the juveniles. A larger body size at
metamorphog s increases residance to desi ccation, makesthe individud lessvulnerable to
predation, and i ncreases the size range of food items that can be eaten (Werner 1986). Asthe
pond begi ns to dry, the juvenile sdlamanders move at ni ght and seek underground refuge at or
near the pond (Reed 1979, 1981). During the next rainy seasons, theserecently metamorphosed
juveniles digerse farthe away fraom the pond, not retuming until they reach sexual maturity at
two to three years (Ruth 1988a).

Adultsof closely related A. m. dgillatumand A. m. krausel are knovnto have lived over 9x
yearsin captivity (Snider and Bowler 1992) and ten years in the wild (Russell et al. 1995),
regectively. An adult A. m. croceum confiscated by |aw enfarcement officialswaskept in
captivity for eight yearsuntil its death (Stephen B. Ruth, Science Research and Consulting
Services Marina, California, in litt.). Thus SantaCruz long-toed salamandersare probally
longrlived creatures, possbly living for a decade or more.

SantaCruz | ong-toed sd amanders are vulnerable to several predatorsinc udi ng opossums
(Didelphis virginiana), striped skunk's (Mephitis mephitis), and ringneck snakes (Diadophis
punctatus) (Reed 1979), raccoons (Procyon lotor), large Californi atiger sd amanders (A.
californi ense), coast garter snakes (Thamnophis atratus), western terrestrial garter snakes(T.
elegans), and common garter snakes (T. sirtalis). Larval A. m. croceum are parasiti zed by a
digenetic trematode (Plagiorchiidae) which causes the creation of supemumerary limbsas well as
other limb deformiti es (Sessionsand Ruth 1990).

Foraging Ecology: The larvae of Sarta Cruzlong-toed salamanderssubsst largely on agquatic
invertebrates, other larval amphi bians such asHyla regilla, and conspecifics. Adults often forage
for invertelrates, espedally isopods (Anderson 1968), on the surface in and around breeding sites
during the rainy season

Higoricand Current Distribution: Breeding of Sarta Cruz long-toed salamandershave been
documented at Valencia Lagoon, Ellicat pond, Seascape pond, Calabasas pond, BuenaVida
pond, Green pond, and Rancho Road pond in Santa Cruz County and at McClusky Slough, Moro
Cojo S ough, Bennett S ough, and Zmudowski pond in Monterey County. However, many of
these stes have not been aurveyed recently and may no longer suppart breeding popu ations.
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Juvenile Santa Cruz long-toed salanandershave also beenfound at severd other sites in Santa
Cruz and Monterey courties (CaliforniaNatural Diversty Data Base, unpubl. data). Whether
any of these juveniles represent undi scovered breeding populations or merely wandering
individualsfrommargnal or currertly identified breeding habitatsis urknown. Further
discovery of new breeding sitesis likely given the amount of privately owned habitat in the
regi on that has not been surveyed for Santa Cruz long-toed sal amanders.

Reasons for Decline and Threatsto Survival: The very restri cted and digunct di stribution of the
Santa Cruz | ong-toed sdlamander has made the species particul arly susceptible to population
declines resulti ng from both human-associ ated and natural factors, includi ng habitat | oss and
degradation, predation by introduced and native organisms, and weather conditions Highway
congtruction, urban and agricul tural development, siltation, vehicles, exotic fish and vegetation,
and saltwater intrusion are same of the perturbaionsaffecting Santa Cruz long-toed salamander
habitat. Runoff from adj acent agricultural and urban areas into many of the breedi ng ponds of
the Santa Cruz long-toed salamander is a potential threat. Santa Cruz long-toed salamanders
occur in severd impaired water bodies.

California Freshwater Shrimp (Syncaris pacifica)

SpeciesDescription and Life History: The Califarnia freshwater shrimp waslisted asendangered
in 1988 (53 FR 43889). The California freshwater shrinp isa decapod crugacean of the family
Atyidae Females ae gererally larger and deegper bodied than males. Shrimp colorationis quite
variabe. Male shrimpare translucent to nearly transparent, with small surface and internal
chromatophores (color-producing cell s) clustered i n apattern to help disrupt their body outli ne
and to maximizethe illuson that they are submerged, decaying vegetation. Eng(1981) observed
that the cdoration of female range froma dark brovnto a purple cdor. In some females, a broad
tan dorsal band also may bepresent. Femalesmay change rapdly fromthisvery dark cryptic
color to opaque with diffuse chromatophores a distinctly different coloraion. Undisturbed
shrimp move dowly and are virtual ly invisible on submerged leaf and twig substrates, and among
the fine, exposed, live roots of trees along undercut stream banks. Atyid shrimps can be
separated from others based onthe lengths of chelae (pincer-like clawg and presence of terminal
setae (kristleg at the tipsof thefird and second chelae (Eng 1981, Pennak 1989). Thepresence
of ashort supraorbita (above the eye) spine on the carapace (body) and the angled arti culation of
the second chelae with the carpus (wrig) separate the Californiafreshwater sirimp from other
shrimp found in Califomia.

Shrimp havebeenfound only in low elevation (less than 16 meters and low gradient (generally
lessthan 1 percent) greams. With the exception of Y uupa Creek, shrimp have not been found in
stream reacheswith bou der and bedrack bottoms. In fact, highvelodties and turbulent flows in
suchreachesmay hinder upstream movemert of shrimp. The Cdifornia freshwater shrimp has
evolved to survive a broad range of stream and water temperature conditions characteristi c of
small, peremial coadal streans. The shrimp appearsto be abl e to tolerae warm water
temperatures (greater than 23 degrees Celsius, 73 degrees Fahrenheit) and | ow flow conditions
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that are detrimental or fata to nati ve salmoni ds.

The shrimp are generdly found in stream reacheswhere banksare dructurally diverse with
undercut banks exposed rods, overhanging woody debris or overhanging vegetation (Eng 1981,
Serpa 1986 and 1991). Excellent halitat conditionsfor the shrimp involve greams 30 to 90
centimeters (cm) in depth with exposed li ve roots (e.g., al der and will ow trees) a ong undercut
banks (greater than 15 cm) with overhanging stream vegetati on and vines (Serpa 1991). During
the winter, the shrimp isfound in undercut barks with exposed fine root systems or dense,

over hanging vegetati on. Such mi crohabi tats may provi de ve ocity refugia aswe | as some
protection from high suspended sediment concentrations typically associaed with high gream
flows.

Habita preferences apparently change during late-spring and summer months Eng (1981) rarely
found shrimp beneath undercut banks in the summer; submerged leafy branches were the
preferred summer habitat. Highest concentrati ons of shrimp were in reaches with adj acent
vegetati on comprised of &inging nettles (Urtica sp.) grasses vine maple (Serpain litt. 1994
suspects periwinkle was misidertified asvine maple), and mint (Mentha sp.). None were caught
from cattail s (Typha sp.), cattonwood (Populus fremontii), or Califarnialaurel (Umbellularia
californica). Serpa als naed that popuations of shrimp were propaortionately carrelated with
the quality of summer habitat provided by trailing terrestri a vegetation. However, during
summer low flows, shrimp have beenfound in apparently poor habitat such as isolated poolswith
minima cover. Insuch dreams, opague waters may a low shri mp to escgpe predati on and persst
in open pools despite the lack of cover (Serpa1991).

Although largel y absent from exigting streams, large, complex organi ¢ debris dams may have
been prevalent in streamssupporting shrimp populations. These gructures may have been
impartant feeding and refugal sitesfor the shrimp. Such dructures are known to cadlect detrital
material (shrimp food) aswell as leaf litter, which can belater broken down by microbial activity
and invertebraesto finer, detrital material (Triskaet al. 1982). Inaddition, debris dams may
offer ref ugiaduring high fl ow events and reduce di splacement of invertebrates (Covich et al.
1991).

Adult femalesproduce relatively few eggs generally, 50 to 120 (Hedgpeth 1968, Eng 1981).
The eggs ad here to the pl eopods (swimming legs on the abdomen) where they are protected and
cared far during the wirter incubation. The California frehwater shrimp isone o the few atyid
speciesthat breedsduring the winter period.

Cdifornia freshwater shrimp are preyed upon by fi sh, western pond turtl es, sdlamanders, and
newts, which are prabably present throughout many o the dreams Invertelrate predatorsmay
include water scorpi ons, predaceous di ving beetl es, and dragonfly and damsdfly nymphs.

Foraging Ecology: Atyid drimpscan be described ascollectors feeding upon fine particul ate
organic matter. T he food sources may range fromfecal materia produced by shredders (a
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functi ona group that feeds on coarse parti culate organic matter), organic fines produced by
physical abrason and microbial maceration, senescert periphytic algae, planktonic algae, aguatic
macraphyte plant fragments, zoop ankton, and particles farmed by the flocculation of dissol ved
organic matter. Shrimp observed on pod bottoms submerged twigs, and vegetation seemed to
feed onfine particulate matter (Eng 1981). Atyid shrimp use thar claws to srape and sweep
detritusand amall organisms from subgrates Much of the material ingested isprabably
indigedible cellulose. Shrimpmay use visual, tactile, or chemical cuesin foraging activities
(USDI-FWS 19973).

Hidoricand Current Digtribution: Distribution of the shrimp isassumed, prior to human
disturbances, to have been commonin | ow elevation, perennial freshwater streams within Marin,
Sonoma, and Napa counties. Today, the shrimpisfound in 16 stream segments wi thi n these
courties. The digribution of the shrimp can be separaed into four general geographicregions 1)
tributary greams inthe lower Russian River drainage which flovswegward into the Pacific
Ocean, 2) coastal streams flowing westward directly into the Pacific Ocean, 3) streams draining
into asmall coastal -embayment (Tomales Bay), and 4) streams flowing southward into northern
San Pablo Bay. Many of these streams contain shrimp populations that are now isolated from
each other. Digributi on of shrimp populati onswithin sStreamsis not expected to be stati c because
of habitat changesby natura or anthropogenic (man made) forces. Digtributi on within streams
may expand and contact depending upon existing conditions. Gradual removal of unretural
barriers to shrimp di spersal and restoration of natural habitat conditi ons are expected to expand
the distribution of shrimp beyond itsexisting occurrence.

Reasons for Decline and Threatsto Survival: Exiging popuationsof the Californa freshwater
shrimp are threatened by introduced fish, deterioraion or loss of habitat resulting fram water

di vers on, impoundments, livestock and dairy activities, agricultura activities and developments,
flood control acti viti es, gravel mining, timber harvesting, migrati on barriers, and water poll ution.

Fairy Shrimp (Including Conservancy, Longhorn, Riverside, San Diego, and Vernal Pool
Fairy Shrimp)

SpeciesDescription and Life History: The Riverside fairy shrimp (Streptocephal us woottoni)
waslisted asendangered in 1993 (58 FR 41391). The vernal pool fairy shrimp (Brachinecta
lynchi), conservancy fairy shrimp (B. conservatio), longhorn fairy shrimp (B. longiatenna), were
listed asthreaened (vernal pod) or endangered (all others) in 1994 (59 FR 48153). The San
Diego fairy shrimp (B. sandiegonenss) was liged as endangered in 1997 (62 FR 4925).

Further details on the life history and ecol ogy of the fairy shrimp are provided by Eng et al.
(1990) and Simovich et al. (1992)

Fairy shrimp have a delicate el ongate body, large stalked compound eyes, no cargpace, and 11
pairs of swimming legs. It swimsor glides graceful ly upside down by means of complex begting
movements of the legs that pass in a wave-like anterior to posterior direction. The females carry
theeggsin an ova or elongate ventral brood sac. The eggs are e ther dropped to the pool bottom
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or remain in the brood sac until the female dies and sinks. The "resting” or "summer" eggs are
capabl e of withstanding heat, cold, and prol onged desiccation. When the poolsfil | in the same or
subsequent seasons, ome, but not all, of the eggs may hatch. The egg bark in the il may
congst of eggsfromseveral years of breeding (Donald 1983). The eggshatch when the verral
pool sfill with rainwater. The early stages of the fairy shrimp deve op rapidly into adults. These
non-dormant populations often disappear early in the season long before the vernal pools dry up.

The pri mary histori c di spersal method for the fairy shrimp likely was large scale floodi ng
resuting from winter and spring rans which allowed the animals to cdonize different individual
vernal pods and aher vernal pool complexes (4 King, pers comm., 1995). Thisdigersl
currently is non-functional due to the construction of dams, levees, and other flood control
measures and widespread urbanization within significant partionsof the range of this species.
Waterfowl and shorebirds likely are now the primary dispersal agents for fairy shrimp (Brusca, in.
litt., 1992, King, in. litt., 1992, Simovich, in. litt.,, 1992). The eggs of these crustaceans are
either ingested (Krapu 1974, Swanson et al. 1974, Driver 1981, Ahl 1991) and/or adhereto the
legs and feathers where they are trangported to new habitats.

Fairy shrimp are restricted to vernal pod s/swal es, an ephemeral freshwater habitat in California
that farmsin areas with Mediterranean climates where dight depressionsbecome sasonally
saturated or i nundated fol lowing fa | and winter rains. Dueto local topography and geology, the
pods are usually clustered into pool complexes (Holland and Jain 1988). In scuthem California,
these pool gswales typicall y form on mesatops or val ley fl oors and are surrounded by very low
hills, usually referred to as mimamounds (Zedler 1987). None of these listed branchiopods are
known to occur in permanent bodi es of water, riveri ne waters, or marine waters. Water remains
in these pools/swales for afew months at atime, due to an impervious | ayer such as hardpan,
claypan, or basalt beneath the soil surface.

The SanDiegofairy srimp is a habitat specialist found in gnall, shallow vernal pods, which
range in depth from 5 to 30 centimeters (am) (2 to 12 in.) and inwater temperature from 10 to 20
degrees Cel sius (C)(50 to 68 degrees Fahrenheit (F)) (Simovich and Fugate 1992, Hathaway and
Simovich undated). Water chemistry i s one of the most i mportant factorsin determining the
distributi on of fairy shrimp (Belk 1977, Branchi opod Research Group 1996). The San Diego
fairy shrimp appears to be sensiti ve to hi gh water temperat ures (Branchiopod Research Group
1996). Hathaway and Simovich (undated) presented dataindicating that pool slocated in the
inland mountai n and desert regions may be too cool (bel ow 5 degrees C (41 degrees F)) or too
warm (above 30 degrees C (86 degrees F)) for this species. Adult San Diego fairy shrimp are
usudly observed from January to M arch; however, in years with early or | ate rainfall, the
hatching period may be extended.

The vernd pooal fai ry shrimp inhabitsvernd pool swith clear to tea-col ored weter, most
commonly in grassor mud-batomed swales or basalt flow depresson poolsin unplowed
grasslands, but one population occursin sandgone rock outcrops and another population in
alkaline vernal pods. The vernal pod fairy shrimp hasbeen collected fromearly Decenber to
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early May. It can maturequickly, allowing populationsto persig in short-lived shallow pools
(Smovich et al. 1992).

The geretic characteristicsof these gecies aswell as ecdogical conditions such aswatershed
continuity, indicate that populations of these animals are defined by pod comp exesrather than
by individud verna pool s (Fugate 1992; J. King, pers. comm., 1995). Therefore, the most
accurate indication of the digribution and abundance of these goeciesis the number of irhabited
vernal pod complexes. Individual vernal poolsoccupied by these speciesare mog appropriately
referred to as subpopul aions. The pool sand, in some cases, pool compl exes supporting these
speciesare usially small.

Foraging Ecology: Fairy shrimpfeed on algae, bacteria, protozoa, rotifers, and bitsof detritus

Hidoric and Current Digtribution: These crugaceansare redricted tovernal pods and swalesin
Cdifornia. Holland (1978) estimated that between 67 and 88 percent of the areawithin the
Central Valley of California which once supported vemal pods had been destroyed by 1973.
However, ananalyss of this report by the Service revealed apparert arithmetic errars which
resuted in a determination that a historic lossbetween 60 and 85 percent may be more accurate.
Regardless, in the ensuing 23 years, threats to this habitat type have continued and resulted in a
substantial amount of vernal pool habitat being converted far human uses in ite of Federal
regulationsimplemented to protect wetlands. For example, the Corps Sacramento District has
autharized the filling of 189 hectares (467 acreg of wetlands between 1987 and 1992 pursuant to
Nationwi de Permit 26 (USDI-FWS 1992). The Service etimatesthat a mgority of these
wetland losses withi n the Central Va ley involved vernd pools. Current rapi d urbani zation and
agricultural conversion throughout the ranges of the species continue to pose the most severe
threatsto the continued existence of the fairy sirimp. The Carps Sacramento District has ®veral
thousand vernd pool sunder i tsjuri di ction (Coe 1988), whi ch i nd udes mog of the known
populations of the verna pool fairy shrimp. It is estimated that within 20 years 60 to 70 percent
of these pools will be destroyed by human activities (Coe 1988).

Conservancy Fairy Shrinp (Endangered): The Conservarcy fairy shrimp inhabitsvernal pods
with highly turbid water. The speciesis known from six disjunct pgpulations Vina Plans north
of Chico, Tehama County; south of Chico, Butte County; Jepson Prairie, Solano County;
Sacramento Nationa Wildlife Refuge, Glenn County; near Haystack Mountain northeast of
Merced in Merced Courty; and the Lockwood Valley o northern Vertura Courty.

Longhorn Fairy Shrimp (Endangered): Thelonghorn fa ry shrimp inhabits clear to turbid grass-
bottomed vemal poolsingrasslandsand clear-water pods in sandstone depressons Thisspedes
is known only from four digunct populations along the eastern margin of the central coast range
from Concord, Contra Costa County south to Soda L ake in San L uis Obispo County: the Kell ogg
Creek watershed, the Altamont Pass area, the western and northern boundaries of Soda Lake on
the Carrizo Plain, and Kesterson National Wildlife Refuge in the San Joaquin Valley.
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RiversideFairy Shrimp (Endangered): The Riverside fairy shrimp has arestricted distri bution
and isknown only fromverrnal podsinthe Sarta Rosa Plateau, Skunk Hollow, and severd small
scattered pods in Riverside Caunty; fromEl Toro Marine Cavalry Air Station and Saddleback
Meadows in Orange County; from Otay Mesa, Camp Pendleton, and Miramar Naval Air Station
in San Diego County; fromthe Moorpark areaof Ventura County; and the Canyon Country/Santa
Clarita area of LosAngelesCounty.

San Diego Fairy Shrinp (Endangered): The San Diego fairy shrinp belongsto the Family
Branchinectidae. Thesefairy shrimp have a very restricted distri bution and are only known from
vernal podsin southwedern coastal California and extreme northwestern Baja Califomia,
Mexico. Lessthan81 hectares (ha) (200 acres (ac)) of habitat likely remains

No indi viduals have been found i n riveri ne waters, marine waters, or other permanent bodies of
water. All known localities are below 700 meters (m) (2,300 feet (ft)) and within 65 kilometers
(km) (40 miles (mi)) of the Pacific Ocean, from Santa Barbara County southto narthwestem Baja
Californa. The mgjority o the vernal poolsin thisregion, including many which likely served

as habitat for the species were destroyed prior to 1990. Between 1979 and 1986, approximately
68 percent of the privatel y owned vernal pools under the City of San Diego's jurisdiction were
destroyed (Wier and Bauder 1991).

Vernal Pool Fairy Shrimp (Threatened): The vernal pod fairy shrimp inhabitsvernal podswith
clear to tea-colored water, most commonly in grass or mud bottomed swal es, or basal t flow
depression poolsin unplowed grasdands. The verna pool fairy shrimp has been col lected from
early December to early May. Theverna pool fairy shrimp is known from 34 popul ati ons
extending from Stillwater Plain in Shasta County through mog of the length of the Central

Vall ey to Pixley in Tulare County, and along the central coast range from northern Sol ano
County to Pinnaclesin San Benito County (Eng et al. 1990, Fugate 1992, Sugnet and Asociates
1993). Inwet years, Fort Hunter L iggett, i n southern Monterey County, supports hundreds of
pools containing this species. Camp Raoberts, which straddles the Monterey-San L uis Obispo
courty line, a9 contains poolswith vernal pool fary shrimp. Four additional, disjunct
populationsexig: onenear Soda Lake in San LuisObigo Caunty; one in the nourtain
grasdands of northern Santa Barbara County; one on the Santa Rosa Pl ateau in Riverside County,
and one near Rancho Californiain Riversde County. Three of these four isolated popul ati ons
each contai n only asingl e pool known to be occupi ed by the vernal pool fairy shrimp.
Conservancy Fairy Shrinp (Endangered): The Conservarcy fairy shrimp inhabitsvernal pods
withhighy turbid water. The speciesis known from six disjunct populations Vina Plaing north
of Chico, Tehama County; south of Chico, Butte County; Jepson Prairie, Solano County;
Sacramento Nationa Wildlife Refuge, Glenn County; near Haystack Mountain northeast of
Merced in Merced Courty; and the Lockewood Valley o northern Vertura Courty.

Reasons for Decline and Threatsto Survival: Fairy shrimp are i mperiled by avariety of
human-caused activities, pri marily urban development, water supply/flood control projects, and
land conversion for agricultural use. Habitat loss occurs from direct destructi on and modi fication
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of pools dueto filling, grading, discing, leveling, and other activities, aswell as modificati on of
surrounding up ands which alters vemal pool watersheds. Other activitieswhich adversely afect
these speciesinclude off-road vehicle use, certain mosquito abatement measures, and
pedicide/herbidde use, alterationsof vernal pod hydrology, fertilizer and pedicide

contaminati on, activity, invas ons of aggressive non-native plants, gravel mining, and
contaminated stormwater runoff.

In addition to direct habitat |oss the vemal pool habitat for the vernal pod fairy shrimp alsohas
been and continues to be highly fragmented thraughout their ranges due to conversion of natural
habitat for urban and agricul tural uses. This fragmentation resultsin small i solated vernal pool
fairy shrimp populations Ecolagical theory predids that such pgoulationswill be highly
susceptible to extirpaion dueto chance events inbreeding depresson, or additional
environmenta disturbance (Gil pin and Soule 1986, Goodman 1987ab). Should an exti rpati on
event occur in apopuationthat has been fragmented, the opportunitiesfor recolonization would
be greatly reduced dueto physicd (geographical) isol ation from other (source) populati ons.

Only asmall proportion of the habitat of these speciesis protected from these threats. State and
local 1aws and regulations have not been passed to protect these species, and other regulatory
mechanisits necessary far the conservation of the habitat of these species have provenineffedive.

Shasta Crayfish (Pacifastacus fortis)

SpeciesDescription and Life History: The Shaga crayfish was federally listed asendangered in
1988 (53 FR 190). A detaled account of the taxonomy, ecology, and bidogy of the Shaga
crayfish is presented in the Draft Recovery Plan far this gpecies (USDI-FWS 1997).
Supplementd informati onisprovided be ow.

The Shasta crayfish occurs in cool, cl ear, spring-fed lak es, rivers and streams, usualy at or near a
spring infl ow source, where wat ers show relatively little annua fluctuati on in temperature and
remain cool during the summer. Most Shasta crayfishare found instill and slowly to moderately
floming waters Althaugh Shaga crayfish have been observed in groups under large rocks
situated on clean, firm sand or gravel subdrates (Bouchard, 1978; Eng and Daniels 1982), they
also have been observed on afine, probably organi c, material 1-3 centimetersthick on the bottom
of Crystal Lake. Shasta crayfi sh is most abundant where plants are absent. The most important
habitat requirement appearsto be the presence of adequate volcanic rock rubble to provide
escape cover from predators.

Foraging Ecology: Although the food habits of the Shasta crayfish are not well known, the
morphology of the mouthparts suggests that the speci es reli es primarily on predati on, browsing on
encrugti ng organisms, and grazing on detritusto obtain food. Aquatic invertebrates and dead fish
probably provide food for the Shada crayfish. Feeding and mating takesplace at night.

Hidoricand Current Distribution: The Shasta crayfish isfound only in Shasta County,




Ms. FdiciaMarcus 116

Californa, in the Pit River drainage and two tributary systens, Fall River and Ha Creek
subdrainages Inthe Fall River subdrainage, popuations occur in the Tule and Fall Rivers Big
Lake, Spring, Squaw and Lava Creeks, and in Crygal and Rainbow Springs. An additional
population occursin Sucker Spring Creek, atributary of the Pit River just downstream from
Powerhouse |, which li es between the two subdrai nages (Bouchard, 1978; Eng and Danid's,
1982). Inthe Hat Creek subdrainage, higoricdly, popuations have been found inLog Creek,
Crydal, Baum and Risng River Lakes The popuationsinLake Britton, Burney, Clark, Kok,
Goose, Logt, and Rock Creek s were extirpated prior to 1974 (Bouchard, 1977). Since 1978 the
Shada crayfish hasbeen extirpated from Crydal Lake, Baum Lakeand Spring Creek near its
confluence with the Pit River, Rising River and Sucker Soring Creek near Pit Powerhouse |
(McGiriff, personal communication, 1986).

Reasons for Decline and Threatsto Survival: The invagon of non-retive crayfish species in
particular the signal crayfid, isthe dnglelargest threat tothe continued exigence of the Shada
crayfish. Human activities (such asleveerepairs) in the historic range of the Shasta crayfish
caused increased sltation, coveringthe vdcanic rubble and reducing the anount of sutable
habitat for the species. Two entire pgpulationshave been extirpated since 1978.

Vernal Pool Tadpole Shrimp (Lepidurus packardi)

SpeciesDescription and Life History: The vemal pool tadpde shrimp was liged as endangered
on September 19, 1994 (59 FR 48153). Further details on the life history and ecol ogy of the
fairy shrimp are provided by Eng et al. (1990) and Simovich et al. (1992).

The vemal pool tadpde shriimp has dorsal compaund eyes, a large shield-like carapace that
covers most of the body, and a pair of long cercopods at the end of the last abdomina segment
(Linder 1952, Longhurg 1955, Pennak 1989). It is primarily abenthic animal that svims with
itslegs down. Tadpde shrimp climb or scramble ove oljects, as well as nmove dongor in
bottom sediments. T he fema es deposit thei r eggs on vegetati on and other objects on the pool
bottom. T adpol e shrimp populations pass the dry summer months as di gpaused eggs in pool
sediments. Some of the eggs hatch as the verna pool s are fil led with rai nwater i n the fall and
winter of subsequent seasons.

Thelife history of the vernal pool tadpole shrimp islinked to the phenol ogy of its verna pool
habitat. After winter rainwater fills the pods, the populations are reestablished from diapaused
eggs which lie dormant in the dry pool sediments (Lanaway 1974, Ahl 1991). Ahl (1991) found
that eggs in one pool hatched withinthree weeks of inundation and sexual maturation was
reached inanother threeto four weeks. The eggsare sticky and readily adhere to plant matter
and sediment particles (Simovich et al. 1992). A portion of the eggs hatch immedi ately and the
rest enter di gpause and remai n in the soil to hatch during later rainy seasons (Ahl 1991). The
verna pool tadpole shrimp matures dowly and isalong-lived species (Ahl 1991). Adultsare
often present and reproductive until the pool sdry up inthe spring (Ahl 1991, Simovich et al.
1992).
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The geretic characteristicsof thisspedes, aswell asecologcal conditions, such as watershed
continuity, indicate that populations of these animals are defined by pod compexesrather than
by individud vernd pool s (Fugate 1992; J. King, pers. comm., 1995). T herefore, the most
accurate indication of the digribution and abundance of the species isthe number of inhabited
vernal pod complexes. Individual vernal poolsoccupied by the gpeciesare mod appropriately
referred to as subpopul ations. The pool sand, in some cases, pool compl exes supporting these
speciesare usually small.

The primary histori ¢ di spersal method for the verna pool tadpole shrimp and likely was large
scale flooding resulting fram winter and spring rains which allowed the animals to cdonize
different individual vernal pools and other vemal pod complexes (J King, pers. comm., 1995).
This dispersal currently is non-functional due to the constructi on of dams, | evees, and other flood
control measures and widespread urbani zation within ggnificant portionsof the range of this
species. Waterfowl and shorebirdslikely are now the primary dispersal agents for vernal pool
tadpole shrimp (Brusca, in. litt., 1992, King, in. litt., 1992, Simovich, in. litt., 1992). The eggs
of these crustaceans are either ingested (Krapu 1974, Swanson et al. 1974, Driver 1981, Ahl
1991) and/or adhereto the legs and feathers where they are trangported to new habitats.

Vernal pod tadpole drimp are restricted tovernal pods/avales an ephemeral freshwater habitat
in Cdiforniatha formsin areas with Medi terranean climates where di ght depressons become
seasondlly saturated or i nundated fol lowing fal | and winter rains. Dueto local topography and
geolagy, the pods are usually clugered into pool conplexes (Holland and Jain 1988). Tadpole
shrimp are not known to occur in permanent bodies of water, riverine waters, or marine waters.
Water remains inthese pod s/svalesfor a few months at atime, due to animpervious laye such
as hardpan, claypan, or basalt beneath the soil surface.

Foraging Ecology: Thediet of tadpol e shrimp cond sts of organic detri tus and | ivi ng organisms,
such as fairy shrimp and other invertebrates (Pennak 1989).

Hidoric and Current Digtribution: Holland (1978) estimated that between 67 and 88 percent of
the area within the Central Valley of California which once supported vernal pods had been
destroyed by 1973. However, an anal ysis of this report by the Service reveaed apparent
arithmetic errors which resulted in adeterminati on that a histori ¢ loss between 60 and 85 percent
may be more accurate. Regardl ess, in the ensuing 23 years, threats to this habitat type have
continued and resulted ina substantial amount of vernal pool habitat being converted far human
usesin spite of Federal regulati onsimplemented to protect wetl ands. For example, the Corps
Sacramento District has authorized the filling of 189 hectares (467 acres) of wetlands between
1987 and 1992 pursuant to Nationwide Permit 26 (USDI-FWS 1992). The Service estimates
that amgjority of these wetland losses withi n the Central Va ley involved verna pools, the
endemic habitat of the vernal pool tadpole srimp and vernal pod fairy shrimp. Currert rapid
urbanization and agricutural converson throughout theranges of these two species continue to
pose the most severe threats to the continued existence of the vernal pool tadpol e shrimp and
vernal pod fairy sirimp. The Carps Sacramento District has sveral thousand vemal pools under
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its juridiction (Coe 1988), which includesmod of the known populations of these liged species
It isestimated that within 20 years 60 to 70 percent of these podswill be destroyed by human
activities (Coe 1988).

The vernal pool tadpol e shrimp is known from 19 populationsin the Central Valley, rangi ng from
east of Redding in Shaga Courty sauth to Freno County, and fram a sngle vernal pool complex
located on the San Francisco Bay Natioral WildlifeRefugein Alameda County. It inhabits
vernal pods containing clear to highy turbid water, ranging in sze fran 5 quare meters (54
square feet) inthe Mather Air Force Base area of Sacramento County, to the 36-hectare (89-acre)
Olcott Lake at Jepson Prairie in Solano County. Verna pools at Jepson Prairie and VinaPlains
(Tehama Ca.) have a neutral pH, and very low conductivity, total disdved olids and alkalinty
(Barclay and Knight 1984, Eng et al. 1990). These poolsare located mast commonly in
grass-hottomed swales o grasdandsin old dluvid sails underlan by hardpan orin
mud-bottomed claypan pools containing highly turbid water.

Reasons for Decline and Threatsto Survival: Fairy shrimp areimperiled by avariety of
human-caused activities, pri marily urban development, water supply/flood control projects, and
land conversion for agricultural use. Habitat |oss occurs from direct destructi on and modi fication
of poolsdueto filling, grading, discing, leveling, and other activities, aswell as modificati on of
surrounding up ands which alters vemal pool watersheds. Other activitieswhich adversely afect
these species include off-road vehicle use, certain mosquito abatement measures, and
pedicide/herbidde use, alterationsof vernal pod hydrology, fertilizer and pedicide

contaminati on, activity, invas ons of aggressive non-native plants, gravel mining, and
contaminated stormwater runoff.

In addition to direct habitat |oss the vemal pool hahitat for the vernal pod fairy shrimp alsohas
been and continues to be highly fragmented throughout their ranges due to conversion of retural
habitat for urban and agricul tura uses. Thisfragmentation resultsin small i solated vernal pool
fairy shrimp populations Ecolagical theory predids that such pgoulationswill be highly
susceptible to extirpaion dueto chance events inbreeding depresson, or additional
environmenta disturbance (Gil pin and Soule 1986, Goodman 1987ab). Should an exti rpati on
event occur in apopuationthat has been fragmented, the opportunitiesfor recolonization would
be greatly reduced dueto physicd (geographical) isol ation from other (source) populati ons.

Only asmall proportion of the habitat of these species is protected from these threats. State and
local | aws and regulations have not been passed to protect these species, and other regulatory
mechanisis necessary far the conservation of the habitat of these species have provenineffedive.

Southern Sea Otter (Enhydra lutris nereis)
SpeciesDescription and Life History: The southern sea otter waslisted asthreaened in 1977 (42

FR 2968). Seaotters are one of the largest members of the family Mustelidae. Adult males are
larger thanadult females Standard lengthsof adut malesand femal es average 51 inches and 47
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inches, respectively, with mal es averaging 64 pounds and females averagi ng 44 pounds. Pups
weigh between 3 to 5 poundsat birth. Thisaccount isbased on information in Bonnell et al.
1983, and Costa & Kooyman 1980, 1982.

Unlike most ather marine mammal s, sea ottershave very little subcutaneous fat, depending instead
on their clean, dense, water-res stant fur for insulation against the cold. Contamination of the fur
by oily substances can destroy the insulating properties of the fur and lead to hypothermia and
death.

Although mating and pupping take pl ace throughout the year, apeak period of pupping occurs from
January to March. The general yearly reproductive pattern consists of a winter-spring pupping
season and a summer-fall breeding season. M aes may reach sexual maturity at about 5 years of
age; however males probably do not establish territories or actively parti cipatein breeding for some
time after reaching puberty. Preliminary observations indicate that female southern sea ottersmay
alsoreach sexual maturity between 4 and 5 yearsof age. Current estimates indicate that mog adult
females gve birth toone pup each year, with a reproductive cycle ranging from 11-14 monthsin
length. Gestation periodshave been estimated at 4-6 months. Pup dependency periodsin
Californiarange from5-8 months There appearsto be a potential far consideralde individual
variation and plasticity with regpect to the temporal phases of the reproductive cycle.

Foraging Ecology: Ottersforagein both rocky and soft- sediment communiti es as well asin the
kel p understory and canopy. Foraging occursin both theintertida and subtidal zones, but
seldom deeper than 25 meters. The diet of seaottersisa most exclusi vely of a variety of
nearshore macroinvertebrates. Prey itemsinclude aba ones, rock crabs, seaurchins, kelp crabs,
clams turban snails mussels, octopus, barnades, scallops, sa stars, and chitons Sea dtter teeth
are adapted for crushing hard-shelled macro-invertebrates

Higoric and Current Digtribution: Southern sea ottersinhahit a narrow zone of shallow, littoral
watersalong the countiesof Santa Cruz, Monterey, San LuisObigo, and Sarta Barbara. A
reintroduced colony islocated on San Nicolas Isand, Ventura county. The majority of otters
remain within 1.2 milesof shore, inshore of the outer kelp bed edge, which generdly corregponds
to the 60-foot (10 fathom) depth curve. However, some individuals may be found further off
shore tothe 30 fahomdepth curve. Foragingactivity is generdly redricted towater depth of 90
feet (15 fathorrs) or less. Southern sea otters are primarily associated with subtida habitats
characterized by rocky, creviced subdrate, although they are also found in sandy substrate areas.
Sea otter density within most of the range (with the exception of the north and south population
fronts) is related to subdrate type; rocky bottom habitat s support an average density of 13 otters
per gguare mile whereas sandy bottom areassupport an average of 2 ottersper square mile.

The number of sauthem sea otters increased to 2,377 in 1995, but has snce declined to 2,229 in
1997. The Serviceiscurrently assessing whether thi s lower count represents an actual decline or
an arti fact of survey techni que and a redistributi on of southern sea otters.
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Reasons for Decline and Threatsto Survival: Threatsto the survival of the southern sea atter
include reduced population size, increased tanker traffic, oil Fills, drowningin commercial
fishing nets, municipal pollution, and increased harassment caused by increased use of near-shore
areas. Some evidence suggests that the decline in population growth rate is due to infecti ous
disease.

Elevated levels of heavy metals, chlorinated hydrocarbons, PCB’s, and petroleum hydrocarbons
were found i n sea ottersin the past. Chemical contamination may a so reduce suitabl e foragi ng
areas (USDI-FWS 1981).

Elevated levels of mercury are known to occur in Elkhorn S ough, atributary to Monterey Bay.
Elkhorn Slough is impacted by upstream discharges of mercury. Livers collected from sea otters
found dead at this location had a maximum mercury concentration of (60mg/kg) (Mark
Stephenson pers comm 1998). Wren, 1986 suggesed normal mercury concentrationsin river
otter livers were 4 mg/kg (pom). O'Conner and Nielsen (1981) found tha length of exposure was
a better predictor o tisaue resdue level than dose in otters but higher doses produced an earlier
onet of clinical signs. Acute mercury poisoning in mammalsisprimarily manifeded in Centrd
Nervous Sygem damege, nory and motor deficits and behavioral impairment. Animals
initial ly become anorexi c and lethargic. A dose of 0.09 mg/kg body weight (2 ppm in diet) for
181 days wasenough to produce anarexia and ataxia in two of three otters(L utra candersis.
Asociated liver resdueswere 32.6 mg/kg (O'Conner and Nielsen 1981). Muscle ataxia, motor
control deficits, and visual impai rment develop astoxicity progresses with convulsions precedi ng
death. River otters fed 8 ppmdied withina meantime of 54 days. Asxciated liver

concentrati ons were 32.3 mg/kg (ppm) (OConner and Niel sen 1981). Smaller carnivores are
more sensitive to methylmercury toxicity thanlarger eciesas reflected in shorter times of onset
of toxic signsand time to death.

DIRECT AND INDIRECT EFFECTS OF THE PROPOSED ACTION

For the purposes of this opini on the Services have conducted their effects analysis based on the
potertial for the numeric criteriatoresut in effectsto the aquatic ecos/stemand the geciesthat
are dependent on its function for their survival and recovery. While 126 pri ority pollutants are
addressed wi thin the CTR, the Servi ces have focused upon the numeric criteriafor sd enium,
mercury, pentachlorophend, cadmium and formua based criteria for metalson a dissdved basis
as the most problematicfor listed goeciesand critical habitat. The Services have prepared this
analysis of criteria for priority pollutants based on: (1) the adequacy of the proposed aquatic life
criterig including the necessity of wildlife criteria where aquatic life criteria are not sufficiently
protective of wildlife; (2) the toxic effectsto listed eciesor surrogateswhich may occur at
proposed criteria concentrations; (3) the bicaccumulative nature of the priority pollutants at issue;
and (4) the potential for interacti ve effects of poll utants at the proposed criteria concentrations. In
some cases, such as mercury, if the aquatic life criteriawere na pratective and the human health
criteriawere lower, the adequacy o the human health numeric criteria to protect aguatic life was
also considered.



