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DEPARTMENT OF ThE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

RUN1018-AB66

Endangered and Threatened Wildlife
and Plants; Proposed Threatened
Status for the Delta Smelt

AGENCY: Fish andWildlife Service,
Interior.

ACTION: Proposedrule.

SUMMARY: The FishandWildlife Service
(Service)proposesto determinethe
deltasmelt(Hypomesustranspacificus)
to bea threatenedspecies,pursuantto
theEndangeredSpeciesAct of 1973 as
amended(Act). This osmeridfish
speciesoccursonly in SuisunBay and
theSacramento-SanJoaquinestuary
(the Delta)nearSanFranciscoBay.
California.The deltasmelthasdeclined
nearly90 percentoverthe last20 years,
andis primarily threatenedby large
freshwaterexportsof SacramentoRiver
andSanJoaquinRiveroutflows for
agricultureandurbanuse.The
prolongeddrought, introduced
nonindigenousaquaticspecies,and
agriculturalandindustrialchemicals
alsothreatenthis species.

This proposal,if madefinal, would
implementtheprotectionandrecovery
provisionsaffordedby the Act for the
deltasmelt.TheServiceseeksall
availabledataandcommentsfrom the
public regardingthisproposal.
DATES: Commentsfrom all interested
partiesmustbereceivedby January31,
1992. Publichearingrequestsmustbe
receivedby November18, 1991.
ADDRESSES: Comments andmaterials
concerningthis proposalshould be
submittedto theField Supervisor,
SacramentoField Office, U.S. Fishand
Wildlife Service,2800CottageWay, E—
1803,Sacramento,California95825-4846.
Commentsandmaterialsreceivedwill
beavailablefor public inspection,by
appointment,duringnormal business
hoursat the aboveaddress.
FOR FURTHER INFORMATION CONTAC1 A.
Keith Taniguchi(seeADDRESSES
section)at 916/978—4866or Fl’S 460—
4866).
SUPPLEMENTARYINFORMATION:

Background

The deltasmelt wasoriginally
classifiedasthesamespeciesas the
pondsmelt(Hypomesusolidus),but
Hamadarecognizedthedeltasmeltasa
distinctspeciesin 1961 (citedin Moyle
1976,1980). Hamadaretainedthename
H. olidus for thedeltasmelt and
renamedthepond smeltH. sakhalinus.
In 1963 McAllister renamedthedelta
smeltfrom H. olidus to H.
transpacificus,with aJapanese
subspecies(H. t. nipponensis)anda
Californiasubspecies(H. t.
transpacificus).More recenttaxonomic
work hasshownthat thesesubspecies
shouldberecognizedasspecies,the
deltasmeltbeingH. transpacificusand
theJapanesesmelt beingH. nipponensis
(Moyle 1980).

The deltasmeltwasdescribedas
follows by Moyle et ci. (1989):A

slender-bodiedfish typically 60—70mm
(2.36—2.76in) in standardlength (SL).
althoughafewmay attain120mm (4.73
in) SL. Live fish arenearly translucent
andhaveasteely-bluesheento their
sides.Occasionallytheremaybeone
chromatophorebetweenthemandibles,
but usually noneis present.Its mouth is
small, with a maxilla that doesnot
extendpastthe mid-pointof the eye.
Theeyesarerelativelylarge; theorbit
width is containedabout3.5—4 times in
theheadlength.Small,pointed teethare
presenton theupperandlower jaws.
The first gill arch has27—33 gill rakers
andthereare7 branchiostegalrays.
Thereare9—10 dorsalfin rays, 8 pelvic
fin rays. 10—12pectoralfin rays,and15—
17 analfin rays.Thelateralline is
incompleteandhas53—60 scalesalong
it. Thereare4—5 pyloric caeca.

Length-frequencydatavalidatethat
thedeltasmeltis primarily aspecies
with a 1—year(annual)life span(Moyle
et ci. In Press).Juveniledeltasmeltare
40—50 mm (1.58-1.97in) fork length (FL)
by earlyAugust.Theybecomesexually
matureadultswhen55—70 mm (2.17—2.76
in)FL Theyrarelygrow largerthan80
mm (3.15in) FL (thelargestsmelt on
recordis 126mm (4.96in)FL). Delta
smeltlongerthan50 mm (1.97in) FL are
rarethroughouttheir rangeby the
following Junebecauseadult deltasmelt
dieafterspawning.

Historically, thedeltasmeltoccurred
from SuisunBay andupstreamto the
town of Isletonon the SacramentoRiver
andMossdaleon the SanJoaquinRiver.
It is theonly smeltendemicto California
andtheonly truenativeestuarine
speciesfoundin theDelta (Moyle etci
1989, Stevenset ci. 1990,Moyle et ci. In
Press,Wang1986). The deltasmeltis a
euryhalinespecies(speciesadaptedto
living in freshandbrackishwater) that
occupiesestuarineareaswith salinities
below2 gramsper liter (partsper
thousand,ppt),rarelyoccurringin
estuarinewaterswith morethan10—12
ppt salinity, aboutone-thirdseawater
(Ganssle1966 in Moyle 1976).

In proposingto designatecritical
habitat(see“Critical Habitat” section),
the Serviceidentifiedthoseareaswithin
theSacramento-SanJoaquinRiverDelta
that containtheconstituentelements
requiredby thedeltasmelt for
successfulsurvivalandreproduction.
Constituentelementsfor thedeltasmelt
includespacefor populationgrowth,
coveror shelter, feedingareas,littoral
zonehabitat for reproductionand
rearingof juveniles,andappropriate
salinity levelsfor survivaland
reproduction.A review of theavailable
informationindicatesthat these
constitu’~ntelementsarefoundin the
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Delta estuaryin anareawhichextends
pastIsletonon theSacramentoRiver, (to
theDeltacrosschannel,near Walnut
Grove),to thenorth,andsouthalongthe
SanJoaquinandMiddle Riverto the
southendof BaconIslandto thesouth
(seemap).Theareabeingproposedfor
critical habitat,althoughnot identicalto
thedocumentedhistoric rangeof the
deltasmelt, includesthoseareasthat
currentlycontaintheconstituent
elementsessentialfor theconservation
of this species.Preliminarydataindicate
thatdeltasmeltoccurin areasoutside
thedocumentedhistoric rangeof the
species(P. Moyle, pers.comrnj.These
areasarethereforeincludedin the
proposedcriticalhabitatdesignation.

Delta smelthistoricallycongregatedin
upperSuisunBay andMontezuma
Slough(mainlyduringMarchto mid-
June)whentheSacramentoandSan
JoaquinRiverflows werehigh. During
veryhigh river outflows somesmeltmay
bewashedinto SanPabloBay,but the
rapidly restoredhighersalinities do not
allow permanentpopulationsof delta
smeltto becomeestablishedthere.
Becauseof substantialhuman-caused
changesin therelativeratiosof
seasonalfreshwateroutflows, thecenter
of delta smeltabundance,since1982,
hasshiftedto theSacramentoRiver
channelin theDelta.Deltasmelt are
now rarein SuisunBay.andvirtually
absentfromSuisunMarshwherethey
oncewereseasonallycommon(Moyle et
ci. 1989~.Eventhoughsuitablespawning
andnurseryhabitatnow occurless
frequentlyin SuistmBay than
previously,suitableconditions,when
theyarepresent,providefor increased
levelsof deltasmeltrecruitmentthat
augmentoverallpopulationlevels.

Delta smelthave alow fecunrky.
aboet1.400-2,800eggsperfemale,
relative to two otherspeciesof
Osmeridneoccurringin California that
exhibit fecunditiesfrom 5,(XX)-25~O0O
eggsperfemale(Moyle 1976).Delta
smeltspawnin freshwaterat
temperaturesfromabout 7—IS °C
betweenFebruaryandJune.Most
spawningoccursin thedead-end
sloughaandshallowedge-watersof
channelsin theDelta~spawningalsohas
beenrecordedin MontezumaSlough
nearSuisunBay andfarupstreamin the
SacramentoRivernearRio Vista
(Radtke1969’,Wang1988~Theadhesive
demersaleggsattachto hardsubs~ates
suchasrocks,graveLtreeroata,and
submergedbranches.Basedon datafor
closelyrelatedspecies..deltasmelteggs
probablyhatchin 12-44days.The
planktonsclarvaeeitheraretransported
downstream~sthemixingzone,or hatch
there.Within themixing zone,the

pelagiclarvaearezooplanktivoresand
feedon copepods,cladocerans,and
amphipods.The primaryfoodfor all life
stagesof thedeltasmeltarethe
nauplius,copepodite,copepodid,and
adult stagesof theeuryhalinecopepod
Eurytemorooffinis. Adult smelt
consumeE. offinis duringall times of the
year.Theopossumshrimp (Neomysis
mercedis)is secondarilyimportantas
food for adult smelt,andcladocerans
(Daphniasp., Bosminasp.) are
consumedseasonallyby adult smelt.

Availabledataindicatethedeclinein
thedeltasmeltpopulationhasbeen
concurrentwith increasedhuman
changesto seasonalDeltahydrology,
freshwaterexports,andthe
accompanyingchangesin thetemporal,
spatial,andrelativeratiosof water
diversions.Thesealteredhydrological
effects,coupledwith severedrought
yearsandintroducedrronindigenous
aquaticspecies,appearto havereduced
the species’capacityto recoverfrom
naturalseasonalfluctuationsin
hydrologyfor whichit wasadapted.

Manyintroducedspeciesmay
adverselyaffectall life stagesof the
deltasmelt.Theseintroducedspecies
competefor thezooplanktonfor food, or
alterthespeciescompositionof the
zooplanktoncommunity, therebyfurther
decreasingtheability of thedeltasmelt
populationto recover.

In 1987theServicefundedananalysis
of surveydata(Moyle andHerbold
1969J.Thesesarveydatawerecollected
from SuisunMarshandtheDeltaby the
Universityof California,Davis,andthe
CaliforniaDepartmentof Fishand
Game.Thereportconcludedthat (1)
Freshwaterflowssetanupperlimit to
deltasmeltstockrecruitmentwithin the
year,(2) otherenvironmentalfactors
(physicaland/orbiological)mayfurther
depressthesmeltpopulation,however,
theproportionof time whenwaterflows
arereversed(upstreamflow) in the
lowerSanJowpnnRiverduringtheegg
andlarvalstagesprobablyis themajor
sourceofdeneity-independentmortality
to thedeltasmelt,and(3Jalargeradult
smellpopulationwasassociatedwith
higherfreshwateroutflows,because
theseflows producedhigherplantand
animalbiomasses.at all, aquatictrophic
levels.

PreviousServiceAction
In aletterdatedMay 7, 1990,the

California-NevadaChapterof the
AmericanFisheriesSocietyexpressed
its concernto theServicethatincreased
waterexports anddiversionsfrom the
Delta Region,coupledwith California’s
droughtconditions,havecritically
endangeredthedeltasnielt.Although
not aformalpetition,they recommended

expeditiousFederallistingof this
speciesasanendangeredspecies
pursuantto the Act. -

TheServiceincludedthedeltasmelt
asa category1 candidatespeciesin the
January6, 1989.Animal Noticeof
Review(50FR 554).Category1 species
are speciesfor which datain the
Service’spossessionaresufficientto
supportproposalsfor listing. OnJune29,
1990, the Servicereceiveda petition
datedJune26, 1990,fromDr. Don C.
Erman,President-Electof theCalifornia-
NevadaChapterof theAmerican
FisheriesSociety, to list thedeltasmelt
asan endangeredspecieswith critical
habitat.The Servicemadea90-day
finding thatsubstantialinformationhad
beenpresentedindicatingthatthe
petitionedactionmaybewarranted,and
announcedthisdecisionin theFederal
Registeron December24, 1990 (55 FR
52852).TheServiceinitiatedastatus
reviewat that time. During thestatus
review, the Serviceexaminedthe
available data on the early life history
andecologyof this species.Available
dataon physiologicaltolerancesand
estuarinefactorswerealsoexaminedin
relation to actualor potential threatsto
thedeltasmelt.Primarysourcesof
informationdescrthingthemanyhuman
factorsandprojectsthatmayaffect the
Delta smeltaretheexperttestimonies
presentedto theCaliforniaStateWater
ResourcesControlBoard’s1987Water
Quality/WaterRightsProceedingon the
SanFranciscoBay andSacramento-San
JoaquinRiverDelta.This proceedingis
alsoknownastheBay-DeltaProceeding,
EvidentiaryHearingRecord,July7—
December29’, 1987.Theexhibitsand
transcriptsspanned54daysof hearings.
Commentsreceivedby theServiceon
the petitionedactionwerealso
consideredduring the status review.
This proposedruleconstitutesthefinal
affirmativefinding for thepetitioned
action,in accordancewith section
4(b)(3)(B)(ii) of theAct.

Summaryof FactorsAffecting the
Species

Section4 of theEndangeredSpecies
Act (t8 U.S.C.1533)andregulationsf5&
CFR part424) promulgatedto implement
thelisting provisionsof theAct setforth
theproceduresfor addingspeciesto the
FederalLists.A speciesmaybe
determinedto beendangeredor
threatenedbecauseof oneormoreof
thefive factorsdescribedin section.
4(a)(1J.Thesefactorsandtheir
applicationto thedeltasmell
(Hypom-esustranspocificus)~areas
follows:
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A. ThePresentor Threatened
Destruction,Modification, or
Curtailmentof its Habitat or Range

The delta smeltwasoneof the most
commonandabundantpelagicfish
caughtby CaliforniaDepartmentof Fish
andGametrawl surveysin theDelta
duringtheearly1970s(Stevensand
Miller 1983, Moyle et a!. 1989,Stevens
et ci. 1990). Its distribution onceranged
from SuisunBayupstreamto Isleton on
theSacramentoRiverandto Mossdale
on theSanJoaquinRiver(Radtke1966,
Moyle 1976,Moyle et a]. 1989). Smelt
populationsdid fluctuatea greatdealin
thepast,but by 1982 thepopulationhad
declinedprecipitously.Overthe last20
years, thepopulationhasexperienceda
ten fold decline—from2,600,000to
280,000 individuals.Since1982 thedelta
smelt populationhasremained
relativelystable,but at low levels.The
1989 and1990populationshavenot
shownanysignificantsignsof recovery
(Moyle andHerbold1989, MovIe et a].
1989, Moyle et a!. In Press.Stevenset a].
1990).

Muchof theavailabledataon the
populationdynamicsof the deltasmelt
wereobtainedfrom studiesfocusedon
otherfish species,suchasstripedbass
(Moronesaxatilis)andchinooksalmon
(Oncorhynchustshawytschc’).
Consequently,thecollectionmethods
usedin thesestudieswerenot designed
to estimatethedeltasmelt population.
The Serviceacknowledgesthis in the
availabledatabasefor thedeltasmelt.
However, thedatado indicatethat this
specieshasexperiencedasignificant
populationdeclineoverthepast10
years,that no apparentrecoveryis
occurring,andthefactorsthathave
degradedthedeltasmelt’s habitat
continueto occur.

This species’pelagiclife history,
dependenceon pelagic
microzooplankton.1-yearlife span,and
low fecundityarecharacteristicsof a
fish speciesthatwill be affectedgreatly
by perturbationsto its reproductive
habitator larval nurseryareas.It is
especiallyaffectedduringcritical
protracteddroughtperiods,whichwill
be exacerbatedif thereareadditional
alterationsin hydrologycausedby
reductionsof freshwaterinflows to the
Delta orby alteredtiming and/or
durationof waterexports.A weak
stock-recruitmentrelationship,i.e.,little
evidenceof theeffectof parent
populationsizeon the offspring
populationsize, stronglysuggeststhat
environmentalorhabitatfactorsmay
severelylimit deltasmeltabundance,
evenduringthoseyearswhenadults
may beextremelyabundant(Moyle et
a!. In Press).

Moyle et a]. (1989) reportedmultiple
andsynergisticcausesof thedeltasmelt
declinein thefollowing orderof
importance:(1) Reducedriver outflows.
primarily in theSacramentoandSan
JoaquinRivers andtheir tributaries,(2)
too high of ariver outflow in yearswith
unusuallyhigh rainfalls, (3) entrainment
mortality causedby waterdiversion
projects,(4) humanandnatural
perturbationsto thesmelt’s food web,
(5) presenceof toxic substancesin the
aquatichabitat (e.g., agriculturaland
industrialchemicals,heavymetals,etc.),
and(6) loss of geneticintegrity because
of asharplycurtaileddeltasmelt
populationandbecausethis curtailed
populationmaybecomedisplacedby
thewagasaki.or Japanesesmelt
(Hypomesusnipponensis),whichwas
inadvertentlyintroducedinto reservoirs
of theSacramentoRiverdrainageby the
CaliforniaDepartmentofFish andGame
(Moyle 1976).

Deltawaterdiversionsandexports
presentlytotal up to about8 to 9 million
acre-feetperyear,excludingthe
upstreamdiversions.StateandFederal
projectsexportabout6 million acre-feet
peryear.andprivatelocal projects
divertabout2 to 3 million additional
acre-feetperyear.Since1983, the
proportionof waterexportedfrom the
Deltaduring OctoberthroughMarchhas
beenhigherthanin earlieryears(Moyle
eta!. In Press).Theseproportionally
higherexportshavebeenconducted
during thedeltasmelt’sspawning
season.FederalandStatewater
diversionprojectsin thesouthernDelta
export,by absolutevolume,mostly
SacramentoRiverwaterandsomeSan
JoaquinRiverwater.At low to moderate
river outflows,however,essentiallyall
of theSanJoaquinRiverwatergoesto
thesouthernDeltawherethelarge
pumpingplantsarelocated.TheState’s
BanksPumpingPlantpresentlyexports
freshwaterat ratesup to 6,400cfs.The
U.S. Bureauof Reclamation’sTracy
PumpingPlant canexportwaterat rates
up to 4,600cfs. In addition,local private
divertersexportup to 5,000cfs from
about1,800diversionsscattered
throughouttheDelta.

Whentotal diversionratesarehigh
relativeto Delta inflows, thelower San
JoaquinRiverandotherchannelshavea
netupstreamorreverseflow (Moyleet
ci. In Press,Moyle andHerbold1989,
Stevenset a!. 1990).Reverseflows
disorientout-migratinglarval and
juvenilefishof manyspeciesandresult
in largemortalitiesbecauseof
entrainmentat thevariouspumping
plantsandotherwaterdiversionsites.
Riverineandestuarineoutflow are
requiredfor larvaeandjuvenilefishto

migratethroughtheestuarineandbay
ecosystems.

In recentyears,the-numberof daysof
reversedSanJoaquinRiverflow have
increased,particularlyduring the
February-Junespawningmonthsfor
deltasmelt(Moyle etci. In Press).All
sizeclassesof deltasmelt suffer
mortalitieswhentheyareentrainedby
the pumpingplantsanddiversionsin the
southDelta.This species’embryonic,
larval, andpostlarvalmortality rates
becomehigheraswesternDelta
reversedriver flows increasethe
salinity level andactto relocatethe
mixing zone.

The deltasmeltis adaptedfor life in
themixing zone(brackishwater/
freshwaterentrapmentzone) of the
Sacramento-SanJoaquinestuary.The
estuaryis anecosystemwherethe
mixing zoneandsalinitylevelsare
determinedby theinteractionof river
inflow andtidal action.Moyle et ci. (In
Press)reportedthat deltasmeltwere
mostabundantin shallow,low salinity
waterassociatedwith themixing zone.
exceptwhen theyspawned.Their
analysisshowedthatsmelt were
collectedfrom waterwith amean
salinity of 2 ppt with amean
temperatureof15 degreesCelsius(‘C),
but foundin salinitiesrangingfrom 0—14
ppt at temperaturesrangingfrom 6—23
‘C. The larvaerequirethe high
microzooplanktcndensitiesproducedby
themixing zoneenvironment.Thebest
survival andgrowthof smeltlarvae
occurwhenoptimumconditionsin the
mixing zoneoccupyalargeareathat
includesextensiveshoalregions
containingsuitablespawningsubstrates
within theeuphoticzone(depthsless
than4 m). Sixty-two percentof delta
smeltcollectedin SuisunBay occurred
at 3 samplingstationswith depthsless
than4 m~theremaining38percentwere
caughtat 6 deeperstations.

Duringperiodsof droughtand
increasedwaterdiversions,themixing
zoneandassociatedsmeltpopulations
aretranslocatedfartherupstreamin the
Delta. Duringyearsprior to 1984, the
mixing zonewaslocatedin SuisunBay
during OctoberthroughMarch(except
in monthswith exceptionallyhigh
outflows orduring yearsof extreme
drought).FromApril throughSeptember,
themixing zoneusuallywasfound
upstreamin thechannelsof the rivers.
Since1984, themixing zonehasbeen
locatedprimarily in the river channels
during theentireyear,with the
exceptionof therecordflood outflows of
1986, becauseof increasedwater
exportsanddiversions.Upstream,the
mixing zonebecomesconfinedto the
deepriver channels,becomessmallerin
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total surfacearea,containsvery few
shoalareasof suitablespawning
substrates,mayhaveswifter, more
turbulentwatercurrents,andlacksthe
high zooplanktonproductivity.Delta
smeltreproductionlikely is adversely
affectedby the mixing zonenow being
situatedin the main channelsof the
Delta (Moyle eta!. In Press).In 1982the
deltasmeltpopulationdeclinedin
responseto theshiftedlocationof the
mixing zone.In all respects,the
upstreamriver channelsaremuchless
favorablefor the spawningandsurvival
of the smelt. The decline of the delta
smeltpopulationsince1982hasbeen
concurrentwith the increasingnumber
of waterprojectdiversionsthathave
confinedthemixing zoneto thedeep,
lessproductivechannelsin thelower
rivers.

B. Overutiizationfor Commercial.
Recreational,Scientific,or Educational
Purposes

The delta smelt maybeharvestedasa
non-targetby-catchin commercialbait
fisheriesfor otherbaitfish species.Some
scientificcollectingis conductedfor the
deltasmelt; however,theseactivitiesdo
not appearto beadverselyaffectingthis
species.Native Americanshistorically
harvesteddeltasmeltfor food,but
modernNative Americansarenot
known to be harve8tingthis fish. There
areno recreationalor educationaluses
of this animalthatmayaffect thedelta
smeltpopulation.

C. Diseaseor Predation
Diseaseandpredation are not known

to befactorsthatthreatenthedelta
smelt.However, agrowingstripedbass
populationmay causean increasein
stripedbasspredationon all size
classesof thedeltasmelt.An effortby
theCalifornia Department of Fish and
Gameis underwayto compensatefor
striped basspopulation mortalities
causedby waterexportprojects.The
1991 stripedbassstockwasverylow
relativeto thepopulationin the1960s,
The stripedbasscompensationprogram
annually releases1—2 million juvenile
hatchery-rearedstripedbassin the
estuaryin an effort to rebuild the
population.

D. TheInadequacyof Existing
RegulatoryMechanisms

Regulatorymechanismscurrentlyin
effect do not provide adequate
protection for the delta smelt or its
habitat. This speciesis not listed by the
State of California, and the Federal
Government offers no protection on
Federal landsbeyond that which applies
to wildlife in generalon suchlands.The
California Fish and GameCommission

ruledapetitionto Statelist thespecies
asunwarrantedonAugust30, 1990.It
did not accepttheCalifornia
Department of Fish andGame’s
recommendationto Statelist the delta
smelt as a threatenedspecies(Stevens
et a!. 1990).Statelisting would have
provided somemeasureof protection to
the speciesbecauseStateagencies
wouldhave beenrequired to consult
with the California Department of Fish
and Game if any project they funded or
carried out would adversely affectthe
delta smelt.However,evenif California
had listedthe delta smelt, the species
would not have beenprotectedfrom the
adverseeffectsof Federalactions.

SuisunBay is the bestknown nursery
habitat for this fish’s reproduction and
larval survival, but thehabitat has been
altered becauseof higher than normal
salinities in spring. Thesehigher
salinities arecausedby the large
number of freshwater diversions which
allow brackish seawaterto intrude
farther upstream.At present, there are
relatively fewperiods when freshwater
outflow volumesthroughthe Delta and
SuisunBay of anysignificanceare
mandatedfor wildlife or fisheries.
Federaland Stateagencieshadplanned
to increase1991, andprobably 1992,
watersuppliesfor out-of-streamusesat
theexpenseof environmentalprotection
of estuarinefish andwildlife resources
in the fifth, andpotentially sixth years,
of drought(Morat 1991).Becauseof
significantly higher thannormal
precipitation and subsequenthigher
instream flows duringMarch, 1991,a
Stateagencyrequestfor relaxationof
Delta water quality standardswas
withdrawn. It is likely, shouldthe severe
California drought continue, that this
water quality relaxationaction would
be requestedagain in the near future to
favor out-of-streamwateruseover the
needto protect aquatichabitats for fish
and wildlife. At present,there are no
regulatory mechanismsthat require
consistentlow salinities in important
delta smelt estuarinehabitats.

Presentregulatory processesdo not
ensurethat water inflows to Suisun Bay
and the westernSacramento-San
Joaquin estuary will be adequateto
maintain the mixing zonenearor in
SuisunBay for the sustenanceof
wildlife and their habitats. The
CaliforniaStateWaterResources
Control Board (Board) has the authority
to conditionor requirechangesin the
amountof water inflow and the amount
of water exportedor diverted from the
Delta. However, the Board has not taken
actionto improve the water flow and/or
waterquality of theDeltato protect
aquaticandotherwildlife, including

candidatespeciesfor listing under the
Act. Any actionby theBQard may occur
too lateto preventthefurther
endangermentandpotentialextinction
of thedeltasmelt in the Sacramento-San
Joaquinestuaryecosystem.December
1992is theestimatedcompletiondate
for the Board’s waterquality plan. The
Servicetestifiedat theBoard’sWater
Quality/WaterRightsHearingsin 1987
and recommendedthat the delta smelt
be addedto the Animal Notice of
Reviewas a category 1candidate
species(Lorentzen 1987).The Board has
not takenregulatory or legal action to
protect this animal or its habitat during
the 4 yearssincethe Serviceexpressed
its concernfor severalspeciesof the
Sacramento-SanJoaquin estuary.
Therefore, the Serviceconsidersthe
existing regulatory mechanisms
inadequate for assuringthe long-term
existenceof delta smeltin Suisun Bay
and the Delta.

E. OtherNatural or ManmadeFactors
Affectingits ContinuedExistence

Thedeltasmeltis vulnerablebecause
of its short(1-year)life spanandits
presentsmallpopulationsize.The
limitedgenepool mayresultin
depressedreproductivevigorandloss of
geneticvariation.

Poor water quality also may be a
threat. All major rivers in this species’
historic rangeareexposedto large
volumes of agricultural and industrial
chemicalsthatareappliedin the
CaliforniaCentralValley watersheds
(Nicholseta!. 1986).Agricultural
chemicalsand their residuesfind their
way into the rivers and estuary.
Toxicology studiesof rice field irrigation
drain waterof the ColusaBasin
DrainageCanaldocumentedsignificant
toxicity of drain water to striped bass
embryosand larvae, medakalarvae, and
the major food organismof the striped
basslarvae and juveniles, the opossum
shrimp (Neomysismercedis).This
drainage canal flows into the
SacramentoRiver just north of the City
of Sacramento.The majority of drain
water samplescollectedduringApril
and May 1990were acutely toxic to
stripedbasslarvae(96h exposures),the
third consecutiveyearthattheColusa
Basinrice irrigation drainwaterhas
beenacutelytoxic (Baileyet a!. 1991).
While watertoxicity hasbeen
documentedasnegativelyimpacting
striped basslarvae, studieshave not
beenconductedto determinethe effects
of water toxicity on delta smelt.
However, delta smelt may be similarly
affectedby agricultural and industrial
chemical run-off.
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Someheavymetalcontaminantshave
beenreleasedinto theDelta from
industrialandmining enterprises.While
the effectsof thesecontaminating
compoundson deltasmeltlarvaeand
their microzooplanktonfood resources
arenot well known, the compounds
couldpotentially adverselyaffect delta
smelt survival.

In recentyears,untreateddischarges
of ship ballastwaterintroduced
nonindigenousaquaticspeciesto the
Sacramento-SanJoaquinestuary
ecosystem(Carltonet a!. 1990). Several
introducedspeciesmayadverselyaffect
the deltasmelt.An Asianclam
(Potarnocorbulaamurensis),introduced
asveligerlarvaeat the beginningof the
presentdrought,wasfirst discoveredin
SuisunBay duringOctober1986. By June
1987, theAsianclamwasnearly
everywherein Suisun.SanPablo, and
SanFranciscoBays irrespectiveof
salinity,waterdepth,andsedimenttype
at densitiesgreaterthan 10,000
individualspersquaremeter.Asi~1n
clam densitiesdeclinedto 4.000
individuals persquaremeteras the
populationagedduring theyear (Canton
et ci. 1990). Persistentlylow river
outflow andconcomitantelevated
salinity levelsmayhavecontributedto
this speciespopulationexplosion
(Carltonet a]. 1990).The Asian clam
couldpotentially play an importantrole
in affectingthephytoplanktondynamics
in the estuary.It may havean effecton
highertrophic levelsby decreasing
phytoplanktonbiomassandby directly
consumingEurytemoraaffinis copepod
nauplii, theprimary food of deltasmelt.

Threenon-nativespeciesof
euryhalinecopepods(Sinocalanus
doerrii. Pseudodiaptomusforbesi, and
Pseudodiaptomusmarinus)established
themselvesin theDelta between1978—
1987 (Carltonet a]. 1990)while
Eurytemoraaffinis populations,the
nativeeuryhalinecopepod,have
declined since1980. It is not known if
the introduced specieshave displaced E.
affinis or whether changesin the
estuarineecosystemnow favor S.
doerrii and the two Pseudodiaptonius
species(Moyle at a]. 1989). These
introduced copepodspeciesare more
efficient at avoiding the predation of
larval delta smelt.The introduced
copepodsalso exhibit a different
swimmingbehaviorthat makesthem
lessattractiveto afeedingdelta smelt
larvae.Becauseof reducedfood
availability or feedingefficiency causing
decreasedfood ingestionrates,the
weakeneddeltasmeltlarvaeis more
vulnerableto starvationorpredation.

The significantly altered
microzooplanktonfood webnow

presentin the SuisunBay-Deltaestuary
mayhavedecreasedthegrossgrowth
efficiency ofdeltasmelt larvae.Gross
growth efficiencyis theproportionof
weight-specificfood ingestionratethat
goesto larval fish body growth.When
food ingestionratesarelow, gross
growth efficiencyis low. At low gross
growthefficiencies,larval fish take
muchlongerto metamorphoseto
juveniles.Long larval stagedurations
increasethe likelihood thatdensity-
dependentmechanisms(e.g.. predators.
over-grazingof food resources,etc.) and
density-independentmechanisms(e.g..
adversesalinities, temperature,absence
of zooplankton.waterdiversion
entrainmentandimpingementmortality,
etc.)would developto adverselyaffect
survival andrecruitment.In temperate
latitudes,wherespawningis temporally
andspatiallyconfined,asit is for the
deltasmelt,both mortality andgrowth
ratestendto be low. Ingestionin
temperatespeciesis relativelylow
comparedto tropical species,andlarval
stagedurationis long andpotentially
highly variable.Underthese
circumstancessmall changesin either
mortality ratesor growthratescanhave
significantadverseeffectson
recruitmentpotential(Shepherdand
Cushing1980, Houde1989).Underthese
conditionsthe timingof spawningand
theavailability of favorablespawning
sites for adultsarecritical to the
recruitmentsuccessof the spawned
cohort.

The Servicehascarefullyassessedthe
bestscientificandcommercial
informationavailableregardingthepast,
present,andfuturethreatsfacedby this
speciesin determiningto proposethis
rule. TheServiceacknowledgesthat the
availabledataon the population
dynamicsof thedeltasmeltwere
collectedincidentalto other
investigationsandwerenot intendedto
providea populationesti~nate.The
Servicebelieveshowever,that these
datarepresentthebestavailable
informationandsupportafinding that
listing is warranted.The availabledata
do indicatea significantpopulation
declineoverthelast20 years.Though
the currentpopulationhasremained
relativelystableover thelast5 years,it
hasdcueso at low levels. No apparent
recoveryis occurring.The deltasmelt
facesthreatsfrom amorefrequent
upstreamshift ofits aquaticestuarine
habitat,andareductionof available
habitatdueto drought,water exports
and diversions.The shift in location of
the mixing zone,aswell as the reduced
areaavailable to the smelt, is expected
to continue in the future. Thesefactors
will continue to adverselyaffect all life

stagesof thedeltasmelt.Becausethe
smelt populationis at suchlow levels.
this species’1-yearlifespanis alsoa
factorwhich threatensthe species.The
failure of a singlereproductiveseason
couldsignificantly affectthe ability of
this speciesto surviveandrecover.
Basedon theevaluationof all available
informationon populationdynamicsand
threatsto this species,thepreferred
actionis to proposethelisting of the
deltasmelt asa threatenedspecies.

Critical Habitat

Critical habitat for a threatenedor
endongeredspeciesis definedby
section3 of the Act as:(i) The specific
areaswithin thegeographicalarea
occupiedby a species,at thetime it is
listedin accordancewith theprovisions
of section4 of theAct, on whichare
foundthosephysicalor biological
features(I) essentialto theconservation
of thespeciesand(II) whichmay
requirespecialmanagement
considerationsor protection;and, (ii)
specificareasoutsidethegeographical
areaoccupiedby thespeciesat the time
it is listed, uponadeterminationby the
Secretarythat suchareasareessential
for theconservationof thespecies.

Section4(aX3)of theAct requires
that, to themaximumextentprudent
anddeterminable,theSecretary
designatecritical habitatconcurrently
with determiningaspeciesto be
endangeredor threatened.Becausedelta
smelt populationssince1983 havebeen
lessthan13 percentof populationlevels
during 1958—1983,andthe populationis
restrictedto SuisunBay andtheDelta,
critical habitat is beingproposedfor the
deltasmeltto includeall submerged
landsbelow ordinaryhigh waterandthe
entire watercolumncontainedin Suisun
Bay, the lengthof MontezumaSlough,
portionsof the SacramentoRiver.
portionsof the Delta,portionsof the San
JoaquinRiver, andthecontiguouswater
bodiesin between(a complexof bays,
dead-endsloughs,channelstypically
lessthan4 m deep,marshlands.etc.) in
their entirety;specifically,the Suisun
Bay throughtheDelta estuaryat and
beneaththewatersurfaceto thepresent
benthicbathymetryin Contra Cøsta
County,SacramentoCounty,San
JoaquinCounty,andSolanoCounty,
California.Constituentelementsin these
areasincludespacefor population
growth.coveror shelter,maintenanceof
appropriatelittoral zonereproduction
habitatto sustainembryosandto rear
larvaeandjuveniles,and0—2 ppt
salinitiesduringtheJanuaryto June
deltasmeltreproductiveseason.The
areasbeingproposedfor critical habitat
arerepresentativeof thehistoric
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geographicalandecologicaldistribution
of the species.Theywould containthe
mixingzonein shallowerareaslessthan
4 m deepwheretheproductivity of
phytoplanktonandmicrozooplankton
wouldbeoptimal, andthesurvivaland
recruitmentof deltasmeltlarvaewould
bemaximized.The“Proposed
RegulationsPromulgation”section
belowprovidesaprecisemetesand
bound8descriptionof theproposed
critical habitat.

The SuisunBay throughDelta estuary
definedby ordinaryhighwateris known
to behabitatfor deltasmeltand
satisfiesall known criteria for the
physiological,behavioral,andecological
requirementsof theconservationof this
species.Theaquatichabitatwhichis
encompassedby this rule providesa
freshwaterto low salinity aquatic
environmentfor unaffecteddeltasmelt
reproductionandrearing.This habitat
alsoprovidesthehydrologyand
hydrodynamicsnecessaryto providea
deltasmeltnurseryareaand
microzooplanktonfood for deltasmelt
larvae.

A weakstock-recruitmentrelationship
stronglysuggeststhatenvironmentalor
habitatfactorsmayseverelylimit delta
smeltabundance.Habitatrequirements
at crucialstagesof thelife cyclesuchas
spawninganddevelopmentof newly-
hatchedsmeltlarvaemaybemuchmore
narrowthanpreviouslythought.

Section4(b)(8)of theAct requires,for
anyproposedorfinal regulationthat
designatescritical habitat,abrief
descriptionandevaluationof those
activities (public orprivate)thatmay
adverselymodify suchhabitator may
beaffectedby suchdesignation.Actions
thatcouldadverselyaffectcritical
habitatfor this speciesarehigh
diversionandexportratesof surface
waterinflows, in combinationwith
upstreamwaterstoragemanagement
practicesandoperations,thatwould
allowthenear-bottomseawaterwater
massto intrudeupstreamof SuisunBay
duringlatewinter throughearlysummer.
Specificactivitiesthatcouldcausethe
foregoinginclude:

(1) Waterexportor substantially
increasedwaterusagefor domestic,
industrial,irrigation,municipal,or other
purposesthatwould causesalinitiesin
SuisunBay to riseabove2 ppt between
FebruaryandJune;or

(2) Contaminatedoruntreatedsurface
andgroundwaterrunoff, or seeps.
enteringtheSuisunBay andupperDelta
fromagricultural,industrial,mining,
municipal,or similaroperations.

Waterexportsfrom theDelta
permittedby theCaliforniaStateWater
ResourcesControlBoardand
implementedby theCalifornia

Departmentof WaterResourcesandthe
U.S. Bureauof Reclamationmaybe
affectedby thedesignationof critical
habitat.StateandFederalagencies
exportabout6 million acre-feetperyear
of freshwaterfromtheDeltaRegion,and
privateDeltawaterdivertersremovean
additional2—3 million acre-feetperyear
of Deltainflow throughabout1,800
unscreeneddiversionstructures.Water
exportspermittedorfundedby the
Bureauof Reclamationwhichmay
adverselyaffectcritical habitat,if
designatedasproposed,would be
subjectto section7consultation.Permits
issuedby theCorpsof Engineersto
constructor modify waterdiversion
structuresmayalsobesubjectto
consultationwith the Service.

Section4(b)(2)of theAct requiresthe
Serviceto considereconomicandother
impactsof designatingaparticulararea
ascritical habitat.TheServicewill
considerthecritical habitatdesignation
in light of all economicandother
relevantimpactsbeforemakinga
decisionon whetherto issueafinal rule.

Available ConservationMeasures

Conservationmeasuresprovidedto
specieslistedasendangeredor
threatenedundertheEndangered
SpeciesAct include recognition,
recoveryactions,requirementsfor
Federalprotection,andprohibitions
againstcertainactivities.Recognition
throughlisting encouragesandresultsin
conservationactionsby Federal,State,
andprivateagencies,groups,and
individuals. TheEndangeredSpecies
Act providesfor possibleland
acquisitionandcooperationwith.the
Statesandrequiresthatrecovery
actionsbecarriedout for all listed
species.Suchactionsareinitiatedby the
Servicefollowing listing.Theprotection
requiredof Federalagenciesandthe
prohibitionsagainsttaking andharmare
discussed,in part, below.

Section7(a) of theAct, asamended,
requiresFederalagenciesto evaluate
their actionswith respectto any species
thatis proposedor listedasendangered
orthreatenedandwith respectto its
critical habitat,if anyis being
designated.Regulationsimplementing
this interagencycooperationprovision
of theAct arecodified at 50 CFR part
402.Section7(a)(4)of theAct requires
Federalagenciesto conferinformally
with the Serviceon anyactionthat is
likely to jeopardizethe continued
existenceofa proposedspeciesorresult
in destructionoradversemodificationof
proposedcriticalhabitat.if a speciesis
subsequentlylistedandits critical
habitatis designated,section7(a)(2)
requiresFederalagenciesto insurethat
activitiestheyauthorize,fund, or carry

out arenotlikely to jeopardizethe
continuedexistenceof suchaspeciesor
to destroyor adverselymodify its
critical habitat.If aFederalactionmay
affectalistedspeciesor its critical
habitat,theresponsibleFederalagency
mustenterinto consultationwith the
Service.Federalactionswhichmay
affect thedeltasmelt includeU.S. Army
Corpsof Engineersfundingor issuance
of permitsfor waterpumpingfacilities
or structures,leveeconstructionor
repairs,andchanneldredgingand
dredgespoil disposalprojects.Other
examplesincludeU.S. Bureauof
Reclamationwaterexportorwater
managementoperationsorprojects,and
U.S.EnvironmentalProtectionAgency
actionspertainingto thewaterquality
standardsof SuisunBay, SuisunMarsh,
andthe Delta.Measuresto protectthe
listedwinter-runchinooksalmon,for
whichtheNationalMarineFisheries
Servicehasjurisdiction undertheAct,
alsomay affectthedeltasmeltandmay
requireconsultationwith theService.

TheAct andits implementing
regulationsfoundat 50 CFR 17.21 and
17.31 setforth a seriesof general
prohibitionsandexceptionsthatapply
to all threatenedwildlife not coveredby
aspecialrule.Theseprohibitions,in
part,would makeit illegal for any
personsubjectto the jurisdiction of the
UnitedStatesto take(includingharass,
harm,pursue,hunt, shoot,wound,kill,
trap,capture,collect, orattemptany
suchconduct),importor export,
transportin interstateorforeign
commercein thecourseof commercial
activity, or sell oroffer for salein
interstateor foreigncommerceany
threatenedfish orwildlife speciesnot
coveredby aspecialrule. It alsois
illegal to possess,sell,deliver,carry,
transport,or shipanysuchwildlife that
hasbeentakenillegally.Certain
exceptionsapplyto agentsof the
ServiceandStateconservation
agencies.

Permitsmaybeissuedto carryout
otherwiseprohibitedactivitiesinvolving
threatenedwildlife speciesunder
certaincircumstances.Regulations
governingthreatenedspeciespermits
areat 50 CFR 17.32. Unlessotherwise
providedby specialrule, suchpermits
areavailablefor scientificpurposes,to
enhancethepropagationor survivalof
thespecies,for economichardship,
zoologicalexhibition,educational
purposes,specialpurposesconsistent
with the Act, and/orfor incidentaltake
in connectionwith otherwiselawful
activities.
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Public Comments Solicited

The Serviceintendsthatany final
actionresulting from this proposalwill
be as accurateandaseffectiveas
possible.Therefore,commentsor
suggestionsfrom thepublic,other
concernedgovernmentalagencies,the
scientificcommunity,industry,or any
otherinterestedpartyconcerningthis
proposedrule areherebysolicited.
Commentsparticularly aresought
concerning:

(1) Biological, commercialtrade,or
otherrelevantdataconcerningany
threat(or lack thereof) to this species;

(2) The locationof anyadditional
populationsof this species;

(3) The reasonswhy anyhabitat
shouldor shouldnot be determinedto
be critical habitatasprovidedby
section4 of the Act;

(4) Constituenthabitatelements
critical for theconservationof thedelta
smelt;

(5) Additional informationconcerning
the rangeanddistributionof this
species;

(6) Furtherstatisticaldataon
populationsizeandstability of this
species;

(7) Currentorplannedactivities in the
subjectareaandtheir possibleimpacts
on this species;and

(8) Any foreseeableeconomicand
otherimpactsresultingfrom the
proposeddesignationof critical habitat.

Any final decisionon this proposal
will takeinto considerationall the

commentsandadditional information
receivedby theService,andsuch
communicationsmay leadto afinal
decisionthatdiffers from this proposal.

TheEndangeredSpeciesAct provides
for apublic hearingon this proposal,if
requested.Requestsmustbereceived
within 45 daysof thedateof publication
of theproposal.Suchrequestsmustbe
madein writing andaddressedto the
Field Supervisor.SacramentoField
Office. U.S. FishandWildlife Service.
2800CottageWay. E—l803, Sacramento.
California95825—1846.

NationalEnvironmentalPolicyAct

TheServicehasdeterminedthat an
EnvironmentalAssessment,asdefined
underthe authority of the National
EnvironmentalPolicy Act of 1969,need
not bepreparedin connectionwith
regulationsadoptedpursuantto section
4(a) of theEndangeredSpeciesAct of
1973, asamended.A noticeoutlining the
Service’sreasonsfor this determination
waspublishedin theFederalRegisteron
October25. 1983 (48FR 49244).
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List of Subjectsin 50 CFR Part 17

Endangeredandthreatenedspecies.
Exports, Imports,Reportingand
recordkeepingrequirements,and
Transportation.

ProposedRegulationsPromulgation

PART 17— [AMENDED)

Accordingly, it is herebyproposedto
amendpart17, subchapterB of chapter
I, title 50 of the Codeof Federal
Regulations,assetforth below:

1. The authoritycitation for part 17
continuesto readasfollows:

Authority: 16 U.S.C. 1361—1407;16 U.S.C.
1531—1544: 16 U.S.C.4201-4245;Pub.L 99~.

625, 100 Stat.3500,unlessotherwisenoted.

2. It is proposedto amend§ 17.11(h)
by addingthe following, in alphabetical
orderunderFISHES, to theList of
EndangeredandThreatenedWildlife:

§ 17.11 Endangered and threatened
wildlife.
* * * * *

(h) * * *

3. It is furtherproposedto amend
§ 17.95(e)by addingcritical habitatof
thedelta smeltin thesamealphabetical
sequenceas thespeciesoccursin
§ 17.11(h).

§ 17.95 CritIcal habitat—fish and wildlife.

(e) * *

DELTA SMELT (Hypornesus
transpacificus)

California:Areasof all waterandall
submergedlandsbelowordinaryhigh
waterandtheentire watercolumn
boundb~andcontainedin SuisunBay
(includingthe contiguousGrizzly and
HonkerBays), thelengthof Montezuma

Slough,portionsof the Sacramento
River, portions of the Delta,portionsof
theSanJoaquinRiver, andthe
contiguouswaterbodiesin between(a
complexof bays.dead-endsloughs,
channelstypically lessthan 4 m deep.
marshlands,etc.) asmoreparticularly
describedbelow:

Beginningat the Carquinezbridge
whichcrossestheCarquinezStrait,
thencenorthwesterlyalongthenorth
shoreof SuisunBay to Montezuma
Slough; thenceupstreamto its
confluencewith theSacramentoRiver;
thenceup the SacramentoRiverto
WalnutGrove; thenceaiongtheDelta
CrossChannelto theNorth Fork

MokelumneRiver; thencedownstream
to its confluencewith the SanJoaquin
River; thenceupstreamto theconfluence
of Middle River; thencesoutherlyto the
SouthBaconIslandCanal;thencedue
westto Old River; thencenorthwesterh
to RockSlough; thencewesterlyto Sand
Mound Slough;thencenortherlyto
DutchSlough; thencewesterlyto Big
Breakandits confluencewith the San
oaquinRiver; thencedownstreamto its

confluencewth SuisunBay; thence
westerlyalongthesouthshoreof Suisun
Bay to theCarquinezBridge.

Constituentelementsof thearea
proposedascritical habitat include
spacefor populationgrowth. coveror

Spectes

Histonc range

Vertebrate

~
endangered or

threatened

Status When listed ~~IC5l S.PE~,~l
Common name Scientific name

FISHES:

Smelt, delta Hypomesustranspacificus U.S.A. (CA) Entire T 17.95(e) NA
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shelter,estuarinewaterwith a salinity
of 0-2ppt in SuisunBay duringJanuary
to Junefor reproduction,anda salinity
of 0—10ppt for maintenanceof the
requiredzooplanktonfor food,and
maintenanceof alittoral zonefor
sustainingembryos,larvaeand
juveniles.The seasonalwaterquality is

affectedby naturalphenomenasuchas
floods,droughtsandtidal currents(or
otherevents)andhumanactions.The
interactionof thesevariable influences
continually orseasonallyshift the
geographiclocationof themixingzone
throughouttheareaof critical habitat
designatedabove.Thecritical habitat

would containthemixing zonein
shallowwaterareastypicàlly lessthan
4 m deepwheretheproductivity of
phytoplanktonandzooplanktonwould
be optimal anddeltasmelt survival
maximized.
BIWNG CODE 4310-55-U
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Court land

Fairfjelij

o 2 4Miles

Rio Vista

Martinez
Pittsburg

Antioch

BILLING CODE 1310-55-C
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