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Reptiles 

Giant garter snake 

Giant garter snake (Thamnophis gigas) inhabits sloughs, marshes, low-gradient streams, flooded rice fields, 
ponds, irrigation and drainage ditches, and adjacent upland habitats. This snake forages primarily at the interface 
between open water and emergent aquatic vegetation, and is most often found in habitats with slow flowing or 
standing water, permanent summer water, mud bottoms, earthen banks, and an abundance of prey such as small 
fish, frogs and tadpoles. Giant garter snakes use upland habitat with grassy or shrubby banks for basking and 
thermoregulation. They also use upland burrows and soil or rock crevices as nighttime refugia, daytime escape 
cover, and winter aestivation sites. Giant garter snakes typically emerge from winter retreats from late March to 
early April and can remain active through October. The timing of their annual activities is subject to varying 
seasonal weather conditions. Cool winter months are spent in dormancy or periods of reduced activity. While this 
species is strongly associated with aquatic habitats, individuals have been noted using burrows as far as 165 feet 
from marsh edges during the active season and retreats more than 800 feet from the edge of wetland habitats 
while overwintering. Giant garter snakes have been observed in the northwest portions of the Wildlife Area, and 
suitable habitat for this species exists in many marsh, pond, rice, ditch, and upland edge habitats on site, while the 
western external levee of the Bypass provides the high ground necessary to survive the winter floods. Unknown 
until recently, the Yolo Bypass Wildlife Area population was verified as part of a survey of Yolo County giant 
garter snake distribution in 2005 (Hansen, in prep. 2006). During this study, 41 giant garter snakes (20 male and 
21 female) were detected within the Wildlife Area. Dispersal was detected between Wildlife Area wetlands and 
privately managed rice lands outside the levee of the Yolo Bypass. Using mark-recapture techniques, this 
population was estimated at 57 individuals with a 95% confidence interval ranging from 45 to 84. As such, this 
population is comparable with estimates provided for southern American Basin (i.e., Natomas Basin) populations 
(Hansen 2005; Hansen, in prep. 2006; Jones and Stokes 2006). The dynamics of this population and the effects of 
periodic inundation within the Yolo Bypass on its health and distribution are unknown. Giant garter snake is state 
and federally listed as threatened, and CALFED has pledged to contribute to the recovery of this species. 

Northwestern pond turtle 

Northwestern pond turtle (Actinemys marmorata marmorata) occurs in ponds, marshes, rivers, streams, and 
irrigation ditches supporting aquatic vegetation. Adjacent upland areas are also used for basking and 
thermoregulation, egg-laying, and aestivation. Features which improve habitat quality for this species include 
emergent and submergent aquatic vegetation for cover, as well as rocks, logs, and open mud banks for basking. 
This species is widely distributed throughout the Yolo Bypass Wildlife Area and is believed to breed on site. 
Northwestern pond turtle is a California species of special concern, and is listed as a species to be maintained 
under CALFED’s MSCS. 

Amphibians 

California tiger salamander and western spadefoot toad 

California tiger salamander (Ambystoma californiense) and western spadefoot toad (Spea hammondii) breed in 
suitable aquatic habitats (e.g., vernal pools) during wet winter conditions, and aestivate in adjacent grassland 
habitat after the pools have dried. Although vernal pools are the preferred habitat for these species, other aquatic 
habitats may be used, provided that they are free of predatory fish and hold water long enough to sustain 
reproduction. California tiger salamanders require pools that are large enough to retain water during the ten weeks 
required for larval development and metamorphosis (Jennings and Hayes 1994). Western spadefoot larvae can 
complete development in as little as three weeks, but may require up to twelve weeks depending on pool 
conditions (Jennings and Hayes 1994; Feaver 1971). The vernal pools and adjacent uplands in the Wildlife Area’s 
Tule Ranch Unit may provide suitable habitat for both species, although cursory sampling efforts in 2001 failed to 
document either species. Other seasonal wetlands throughout the Wildlife Area may also be used by these species, 
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provided that their habitat requirements are met. Both species are California species of special concern and are 
listed as species to be maintained under CALFED’s MSCS. California tiger salamander is also federally listed as 
threatened. 

Birds 

Non-breeding Waterbirds 

The Wildlife Area provides important foraging habitat for waterbirds, including several special-status species, 
although no special-status waterbirds are known to nest on site. The special-status waterbirds in this section 
include some species that only occur in the Central alley during winter and the fall and spring migrations. 
Other included species are present during the late spring and summer breeding season and may nest elsewhere in 
the Central Valley, but do not breed on site due to lack of suitable habitat or regional location. 

Non-breeding residents 

Double-crested cormorant 
Double-crested cormorant (Phalacrocorax auritus) forages for fish in open water and nests colonially in rock 
ledges or groves of trees. This species is abundant at the Yolo Bypass Wildlife Area throughout the year. 
Cormorants occasionally forage in ditches and permanent wetlands during the summer nesting season, but the 
more limited fish resources in summer make the site unlikely to support a breeding colony of cormorants.  
Double-crested cormorant is a California species of special concern and is listed as a species to be maintained 
under CALFED’s MSCS. 

Great blue heron, great egret, snowy egret, and black-crowned night-heron 
These four species are common in the Wildlife Area, and forage in marshes and shallow open water habitats 
throughout the site. Great blue heron (Ardea herodias) and great egret (Ardea alba) also forage less frequently in 
the grasslands and agricultural fields on site, while snowy egret (Egretta thula) and black-crowned night-heron 
(Nycticorax nycticorax) are unlikely to forage in these upland habitats. Although they do not currently nest on 
site, suitable nesting habitat is available in the Wildlife Area for all four species. A great blue heron and egret 
rookery is present in a grove of tall trees just outside the Wildlife Area along the Sacramento River Deep Water 
Ship Channel, and these individuals forage and roost in the Wildlife Area. Large numbers of black-crowned night 
herons roost in willows on the Wildlife Area during the non breeding season. CALFED has pledged to maintain 
the colonial rookeries of these four species, under its MSCS. 

White-faced ibis 
White-faced ibis (Plegadis chihi) forage in wetlands, mudflats, and irrigated or flooded croplands and pastures. 
This species typically nests in dense colonies in large stands of emergent marsh. Individuals from breeding 
colonies in ponds north of the Causeway Unit forage in the Wildlife Area during summer, when they feed on 
crayfish in the site’s wetlands and flooded rice fields. Smaller numbers of birds forage on site throughout the year. 
This species may roost in large numbers in cattail marshes during the late summer. White-faced ibis is a 
California species of special concern and is listed as a species to be maintained under CALFED’s MSCS. 

Black tern 
Black tern (Chlidonias niger) nests semicolonially in marsh vegetation and occasionally rice fields, and forages 
for fish and insects in these habitats and the adjacent open water. This species inhabits inland California and the 
Delta during summer, and forages primarily in marine habitats in winter. This species regularly forages 
throughout the marsh, rice, and open water habitats of the Wildlife Area during its spring migration. It may be 
possible to accommodate nesting black terns within the rice production fields with small islands. Black tern is a 
California species of special concern, and is listed as a species to be maintained under CALFED’s MSCS. 
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Winter visitors 

American white pelican 
American white pelican (Pelecanus erythrorhynchos) forages for fish in open water and is abundant at the Yolo 
Bypass Wildlife Area throughout the year. Birds forage on site throughout the year, especially in mid-summer, 
when birds from distant breeding colonies and non-breeding birds arrive in the Central Valley. American white 
pelican does not nest in the Central Valley. American white pelican is a California species of special concern. 

Long-billed curlew 
Long-billed curlews (Numenius americanus) forage in wetlands, mudflats, and irrigated or flooded croplands and 
pastures. This species does not breed on the floor of the Central Valley, but non-breeding individuals forage in the 
Wildlife Area throughout the year. This is one of the first species to migrate with some individuals arriving as 
early as June. The largest aggregations are often of post-breeding birds in late summer. Long-billed curlew is a 
California species of special concern and is listed as species to be maintained under CALFED’s MSCS. 

Greater sandhill crane 
Greater sandhill crane (Grus canadensis tabida) is a winter visitor to the Central Valley that forages primarily in 
moist croplands with rice or corn stubble, as well as grasslands and emergent wetlands. In winter, this species is 
most densely concentrated in counties south of Yolo County, in agricultural regions and large preserves that 
support vast fields of suitable habitat. Water levels in the agricultural fields and wetlands in the northern 
management units of the Yolo Bypass Wildlife Area are managed to provide high-quality foraging habitat for 
cranes and similar species. As a result, cranes forage casually in the Wildlife Area on a regular basis. 

California gull 
California gull (Larus californicus) forages in open water, wetland, and cropland habitats, as well as landfills. 
Although this species does not breed in the Central Valley, individuals forage in the Wildlife Area throughout the 
year. California gulls are most common on site during the winter floods. California gull is a California species of 
special concern and is listed as a species to be maintained under CALFED’s MSCS. 

Breeding Raptors 

The Wildlife Area provides high-quality habitat for four special-status raptors that are known to nest on site. 
Section 3503.5 of the California Fish and Game Code provides protection for all raptor nests, including those of 
the species below. Their nests are also protected by the Migratory Bird Treaty Act. 

Northern harrier 

Northern harrier (Circus cyanus) nests and forages in a variety of open habitats including marshes, grasslands, 
low shrublands, and agricultural fields. This raptor nests on the ground and preys on a variety of prey, particularly 
small mammals (e.g., rabbits, mice, voles) and small birds. Harriers are common in the Wildlife Area and they 
nest and forage throughout the site. Northern harrier is a California species of special concern, and is listed as a 
species to be maintained under CALFED’s MSCS. 

Swainson’s hawk and white-tailed kite 

These two species nest in large and medium-sized trees such as oak and cottonwood and forage in grasslands, low 
shrublands, seasonal wetlands and agricultural fields. Portions of Yolo, Sacramento, and San Joaquin counties 
contain optimal nesting and foraging habitat conditions with their landscapes of scattered trees, riparian strips, 
open fields and manipulated agricultural fields that are mowed, irrigated and disced on a somewhat regular basis. 
These counties support the majority of Swainson’s hawks (Buteo swainsoni) that breed in the state. Swainson’s 
hawk and white-tailed kite (Elanus leucurus) nests and foraging activity have been observed throughout the Yolo 
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Bypass Wildlife Area. These species are particularly abundant when the discing, mowing, and summer irrigation 
of the site’s agricultural fields and seasonal wetlands expose numerous grasshoppers and small mammals for prey. 
Kettles of 50–100 Swainson’s hawks can be seen foraging at the edge of ponds during the fall flood up and just 
prior to the hawks leaving on their southern migration. A significant number of nesting pairs use the trees of the 
Wildlife Area and Putah Creek. Swainson’s hawk is state listed as threatened and is a federal species of concern; 
it is estimated that the 700 to 1,000 breeding pairs in California represent less than 10% of the historical 
population. CALFED has pledged to contribute to the recovery of this species. White-tailed kite is a federal 
species of concern and a fully protected species under the California Fish and Game Code. White-tailed kite is 
also listed as a species to be maintained under CALFED’s MSCS. 

Western burrowing owl 

Western burrowing owl (Athene cunicularia) forages in grasslands, low shrublands and agricultural fields. It nests 
and roosts in underground burrows, often those created by medium-sized mammals such as ground squirrels. 
Several burrowing owl nests have been documented in the Wildlife Area’s Tule Ranch Unit; the species may also 
nest in other locations throughout the site. Burrowing owls are known to forage throughout the upland and 
agricultural habitats on site. These animals appear to be opportunistic, often appearing in unlikely places such as 
remote pipe crossings and piles of discarded pipe or concrete. Winter and spring flooding displaces several 
Burrowing owls each year, sending them to the edge of the flood waters, sometimes in impressive numbers. 
A series of artificial burrow structures were placed on the Tule Ranch in late 2006. A substantial number of these 
structures were occupied in early 2007. Western burrowing owl is a California species of special concern and a 
federal species of concern, and is listed as a species to be maintained under CALFED’s MSCS. 

Non-breeding Raptors 

The Wildlife Area provides important winter foraging habitat for a variety of  birds of prey. The raptors in this 
section include some species that only occur in the Central Valley during winter and the fall and spring 
migrations. Other included species are present during the late spring and summer breeding season and may nest 
elsewhere in the Central Valley, but do not breed on site due to lack of suitable habitat or regional location. 

Non-breeding residents 

Osprey 
Osprey (Pandion haliaetus) forages exclusively for fish over open water, and is most commonly seen at the Yolo 
Bypass Wildlife Area during migration in August. Osprey is a California species of special concern and is listed 
as a species to be maintained under CALFED’s MSCS. 

Cooper’s hawk  
Cooper’s hawk (Accipter cooperii) is a bird of riparian woodlands and other wooded habitats, where it preys 
primarily on birds and to a lesser extent, small mammals. This species has been observed foraging in the Wildlife 
Area during fall and winter months, but is not known to nest on site. Cooper’s hawk generally requires more 
extensive woodland for nesting than that present at the Wildlife Area. Cooper’s hawk is a California species of 
special concern and is listed as a species to be maintained under CALFED’s MSCS. 

Winter visitors 

Bald eagle 
Bald eagle (Haliaeetus leucocephalus) is a winter visitor to the Central Valley floor. This species forages 
primarily over open water, and occasionally occurs at the Yolo Bypass Wildlife Area during the winter months. 
Bald eagle is federally listed as threatened, although it has been proposed for delisting. Bald eagle is also state 
listed as endangered, is a fully protected species under the California Fish and Game Code, is federally protected 
by the Bald Eagle Protection Act of 1940, and is listed as a species to be maintained under CALFED’s MSCS. 
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Sharp-shinned hawk 
Sharp-shinned hawk (Accipiter striatus) nests and forages primarily in riparian woodlands and other wooded 
habitats, where it preys primarily on small birds. This species has been observed foraging in the Wildlife Area, 
but is a winter visitor that does not nest on the Central Valley floor. Sharp-shinned hawk is a California species of 
special concern. 

Ferruginous hawk 
Ferruginous hawk (Buteo regalis) forages in upland habitats and preys primarily upon rabbits, as well as other 
small mammals and birds. This raptor is a winter visitor to the Central Valley, and is known to forage 
occasionally throughout the upland habitats of the Yolo Bypass Wildlife Area. Ferruginous hawk is a California 
species of special concern. 

Golden eagle 
Golden eagle (Aquila chrysaetos) nests and forages in a variety of open habitats including grassland and cropland. 
This species is most common, however, in foothill and shrub-steppe habitats, where it preys upon jackrabbits, 
other mid-sized mammals, and upland game birds. Golden eagle is a rare breeder in the foothill fringes of the 
Central Valley. This species is known to forage occasionally in upland habitats throughout the Wildlife Area in 
winter. Golden eagle is a fully protected species under the California Fish and Game Code, is federally protected 
by similarity of appearance under the Bald Eagle Protection Act of 1940, and is listed as a species to be 
maintained under CALFED’s MSCS. 

Merlin, American peregrine falcon, and prairie falcon 
These three falcons are primarily winter visitors to the Central Valley, and are known to forage in the Yolo 
Bypass Wildlife Area. Merlin (Falco columbarius) forages in a variety of habitats and feeds primarily on small 
shorebirds and passerines. American peregrine falcon (Falco peregrinus anatum) forages primarily in mudflats 
and open water, where it preys upon waterfowl and shorebirds, and hence also occurs on-site from mid summer 
through spring, a time period corresponding with the presence of migratory shorebirds. 

Peregrine Falcons have become more common on the Wildlife Area since the initiation of shorebird management 
activities in 2002. Prairie falcon (Falco mexicanus) forages in upland habitats, where it preys upon small 
mammals and less frequently birds. Merlin and prairie falcon are California species of special concern. American 
peregrine falcon is state listed as endangered and is a fully protected species under the California Fish and Game 
Code. American peregrine falcon is also listed as a species to be maintained under CALFED’s MSCS. 

Short-eared owl 
Short-eared owls (Asio flammeus) forage in a variety of open habitats including marshes, grasslands, low 
shrublands, and agricultural fields, and are known to forage throughout the Wildlife Area during the non-breeding 
seasons of late summer through early spring. Short-eared owls have been sighted during the spring and summer 
months in some years and are presumed to occasionally nest on the Wildlife Area. Shore-eared owls are irruptive 
and will nest in more southerly locations when their prey are numerous. At the Yolo Wildlife Area, the prey is 
primarily California voles, whose numbers fluctuate according to the severity of the previous winter floods.  
Short-eared owl is a California species of special concern, and is listed as species to be maintained under 
CALFED’s MSCS. 

Breeding Songbirds 

In addition to protections afforded to special-status species, the nests of these neotropical migrants are also 
protected by the Migratory Bird Treaty Act. 
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Loggerhead shrike 

Loggerhead shrike (Lanius ludovicianus) nests and forages in grassland, shrub-steppe, open woodland/savannah, 
riparian, and agricultural habitats with scattered shrubs and trees. This species nests and forages throughout the 
Wildlife Area, with the Tule Ranch Unit providing the highest quality habitat. Loggerhead shrike is a California 
species of special concern and a federal species of concern. 

California horned lark 

California horned lark (Eremophila alpestris actia) inhabits flat plains with short vegetation (often less than 
10 centimeters high) or bare ground, and is found in both grassland and fallow agricultural areas. California 
horned lark is a year-round resident of the Yolo Bypass Wildlife Area, and is known to breed in sparsely 
vegetated patches throughout the site. California horned lark is a California species of special concern. 

Grasshopper sparrow 

Grasshopper sparrow (Ammodramus savannarum) nests and forages in dense native grasslands containing diverse 
assemblages of tall grasses and forbs. They have been seen in seasonal wetlands during the summer months for 
several years but their stronghold on the Wildlife Area appears to be the Tule Ranch. The Tule Ranch Unit of the 
Yolo Bypass Wildlife Area provides diverse, high-quality habitat for this species with vegetation heights close to 
two feet. Grasshopper sparrows have become a significant feature of this unit in recent years. They have regularly 
been observed foraging and are presumed to breed, as territorial males have regularly been observed singing on 
site. This rare remnant of diverse native grassland is one of only a handful of breeding sites in Yolo County for 
this rare and localized species; the few other sites are in the western foothills. Grasshopper sparrow is listed as a 
species to be maintained under CALFED’s MSCS. 

Tricolored blackbird 

Tricolored blackbird (Agelaius tricolor) nests in dense colonies in a variety of habitats, including freshwater 
marsh, riparian scrub, and other vegetation that provides dense cover for protection from predators. Tricolored 
blackbird colonies range in size from fewer than 25 individuals to more than 100,000, and colony locations often 
change from year to year. This species forages in grasslands, pastures and agricultural fields. Tricolored 
blackbirds were observed breeding on the Wildlife Area for the first time in 2005. Their colony was located 
among the branches of buttonwillow trees on the Tule Ranch. Tricolored blackbird flocks also forage in the 
Wildlife Area’s upland communities and agricultural areas. Tricolored blackbird is both state and federally listed 
as a species of special concern, and is listed as a species to be maintained under CALFED’s MSCS. 

Non-breeding Songbirds 

The Wildlife Area provides important foraging habitat for many songbird species that do not nest on site. 
The songbirds in this section include two species that only occur in the Central Valley during migration and one 
summer resident that nests elsewhere in the Central Valley but does not breed on site due to lack of suitable 
habitat. 

Non-breeding resident 

Bank swallow 
Bank swallow (Riparia riparia) is a neotropical migrant that nests in vertical banks and cliffs near water, and 
forages for insects over water. The Wildlife Area does not contain vertical banks for bank swallow nesting, and 
the nearest nesting colonies are along Cache Creek in Yolo County, and along the Sacramento River at the border 
of Yolo and Sutter Counties. A few individuals from these colonies are known to forage over the Wildlife Area’s 
wetlands after cessation of breeding in late summer. Bank swallow is state listed as threatened and CALFED has 
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pledged to undertake all actions within the ERP ecological management zones and program scope necessary to 
recover this species. 

Migration visitors 

Little willow flycatcher 
Little willow flycatcher (Empidonax traillii brewsteri) nests in montane riparian willows and migrates through the 
Central Valley in spring and fall. During migration, this species is known to forage in the Wildlife Area’s riparian 
communities along Putah Creek and the toe drains of the Sacramento River levees. Little willow flycatcher is 
state listed as endangered and CALFED has pledged to contribute to the recovery of this species. 

California yellow warbler 
California yellow warbler (Dendroica petechia brewsteri) nests and forages in riparian woodland and riparian 
scrub habitats, where it gleans insects from the riparian foliage. This species is currently present in Yolo County 
only during migration. Yellow warbler has declined dramatically in California’s Central Valley with the loss of 
riparian habitat, and the species has not been known to breed in Yolo County since 1974 (Gaines 1974). 
California yellow warbler is a California species of special concern and CALFED has pledged to contribute to the 
recovery of this species. 

Mammals 

Pallid bat, Red Bat, and Townsend’s big-eared bat 

These three species forage over a wide variety of grassland, wetland, shrub, and wooded habitats, although Pallid 
bat (Antrozous pallidus) is most common in grassland and other arid habitats and Townsend’s big-eared bat 
(Corynorhinus townsendii) is most common in mesic forests. These two species typically have maternity roost in 
small colonies of 12–200 individuals in caves and rock crevices, while the red bat (Lasiurus blossevillii) is usually 
solitary. Bridges, buildings, and tree cavities are also occasionally used for roosting. Townsend’s big eared bats 
are unlikely to breed at the Wildlife Area due to the marginal maternity roosting habitat present for this species. 
Pallid bats have the potential to breed on site although unlikely. Red bats may utilize trees on the Wildlife Area 
for both roosting and breeding. All of these species may forage and night-roost in the Wildlife Area. Pallid bats, 
red bats and Townsend’s big-eared bats are California species of special concern. 

Mexican Free-tailed Bat 

Although not a species of special concern, the large colony of Mexican Free-tailed Bats (Tadarida basiliensis) 
that roosts and breeds under the Yolo Causeway is of significant conservation value. Over 100,000 of these 
individuals can be seen leaving their daytime roost during summer months. 

3.5.3 FISHERIES RESOURCES 

This section summarizes the current conditions for fisheries resources in Yolo Bypass Wildlife Area. It discusses 
native and nonnative fish use of the Yolo Bypass Wildlife Area, aquatic habitats, and special-status fish species. 
The primary sources of information for this section were published reports on the fish, fisheries, ecology, and 
natural history of the Yolo Bypass and associated habitats. 

The Yolo Bypass provides vital fish spawning, rearing, and/or migratory habitat for a diverse assemblage of 
native and nonnative fish species (Table 3.5-4) (Moyle 2002a; Sommer et al. 2001). Native and nonnative species 
can be separated into anadromous (i.e., species that spawn in fresh water after migrating as adults from marine 
habitat) and resident species. 
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Native anadromous species that occur or have the potential to occur in the Yolo Bypass Wildlife Area include 
four runs of Chinook salmon (Oncorhynchus tshawytscha), steelhead trout (O. mykiss), green and white sturgeon 
(Acipenser medirostris and A. transmontanus), and Pacific lamprey (Lampetra tridentata). Native resident species 
include delta smelt (Hypomesus transpacificus), Sacramento pikeminnow (Ptychocheilus grandis), Sacramento 
splittail (Pogonichthys macrolepidotus), Sacramento sucker (Catostomus occidentalis), Sacramento perch 
(Archoplites interruptus), hardhead (Mylopharodon conocephalus), and rainbow trout (O. mykiss). Nonnative 
anadromous species include striped bass (Morone saxatilis) and American shad (Alosa sapidissima). Nonnative 
resident species include largemouth bass (Micropterus salmoides), smallmouth bass (Micropterus dolomieu), 
white and black crappie (Pomoxis annularis and P. nigromaculatus), channel catfish (Ictalurus punctatus), white 
catfish (Ameiurus catus), brown bullhead (Ictalurus nebulosus), bluegill (Lepomis macrochirus), green sunfish 
(Lepomois cyanellus), and golden shiner (Notemigonus crysaleucas). Several of the resident species 
(i.e., Sacramento splittail and delta smelt) can show a strong migratory life history pattern. 

Table 3.5-4 
Fish Species in the Yolo Bypass Wildlife Area 

Common Name Scientific Name Common Name Scientific Name 

American Shad Alosa sapidissima Redear Sunfish Lepomis microlophus 

Bigscale Logperch Percina macrolepida River Lamprey Lampetra ayersii 

Black Bullhead Ameiurus melas California Roach Hesperoleucus symmetricus 

Black Crappie Pomoxis negromaculatus Sacramento Blackfish Orthodon microlepidotus 

Bluegill Lepomis macrochirus Sacramento Pikeminnow Ptychocheilus grandis 

Brown Bullhead Ameiurus nebulosus Sacramento Sucker Catostomus occidentalis 

Channel Catfish Ictalurus punctatus Shimofuri Goby Tridentiger bifasciatus 

Chinook Salmon Oncorhynchus tshawytscha Smallmouth Bass Micropterus salmoides 

Common Carp Cyprinus carpio Splittail Pogonichthys macrolepidotus 

Delta Smelt Hypomesus transpacificus Spotted Bass Micropterus punctulatus 

Fathead Minnow  Steelhead Trout Oncorhynchus mykiss 

Golden Shiner Notemigonus crysoleucas Striped Bass Morone saxatilis 

Goldfish Carassius auratus Threadfin Shad Dorosoma petenense 

Green Sunfish Lepomois cyanellus Threespine Stickleback Gasterosteus aculeatus 

Hardhead Mylopharodon conocephalus Tule Perch Hysterocarpus traski 

Hitch Lavinia exilicauda Wakasagi Hypomesus nipponensis 

Inland Silverside Menidia beryllina Warmouth Chaenobryttus gulosus 

Largemouth Bass Micropterus salmoides Western Mosquitofish Gambusia afinis 

Pacific Lamprey Lampetra tridentata White Catfish Ameiurus catus 

Pacific Staghorn Sculpin Leptocottus armatus White Crappie Pomoxis annularis 

Prickly Sculpin Cottus asper White Sturgeon Acipenser transmontanus 

Red Shiner Cyprinella lutrensis Yellowfin Goby Acanthogobiusflavimanus 

Source: Moyle 2002a; Sommer et al. 2001 
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Throughout the Yolo Bypass, the use of different aquatic habitats by various fish species is influenced by 
variations in permanent habitat conditions, seasonal inundation of the floodplain (i.e., Yolo Bypass), and by the 
habitat requirements, life history, daily and seasonal movements, and behavior of each species. Altered flow 
regimes, flood control, and floodwater conveyance activities along much of the Yolo Bypass have affected 
available habitat and ecological processes (see Section 3.4, “Geomorphology, Hydrology, and Water Quality,” 
for additional information on physical processes). Historically, seasonal flooding covered various lands adjacent 
to the Sacramento River and tributaries and provided important spawning and rearing habitat for many fish 
species, including Sacramento splittail and juvenile Chinook salmon and steelhead. Levee and flood control 
facility (i.e., Fremont Weir and Sacramento Weir) construction has caused a reduction in the overall amount of 
seasonal flooding and shallow-water habitat in the Sacramento River system. In winter and spring, however, 
agricultural fields and wetland habitats throughout the Yolo Bypass often flood during high flows and are used by 
Sacramento splittail for spawning and rearing, and by Chinook salmon and steelhead for rearing (Sommer et al. 
2001, 2003). 

AQUATIC HABITATS 

Primary aquatic habitats throughout the Yolo Bypass Wildlife Area include the Yolo Bypass floodplain during 
seasonal flooding events, Putah Creek, East Toe Drain, and permanent wetlands. General characteristics of each 
of these aquatic habitats are provided below. 

Yolo Bypass Floodplain 

Similar to other Sacramento-San Joaquin Delta habitats, there are more introduced species than native species in 
the Yolo Bypass floodplain (Table 3.5-4) (Sommer et al. 2003). Introduced species are one of the major 
environmental issues in the Delta, where they frequently dominate the fauna on a year-round basis (Bennett and 
Moyle 1996) and in fact make up approximately 90 percent of the biomass in the Delta. However, unlike other 
Sacramento-San Joaquin Delta habitats, the floodplain is seasonally dewatered during late spring through autumn. 
This prevents introduced fish species from establishing year-round dominance except in perennial water sources 
(Sommer et al. 2003). Moreover, many of the native fish are adapted to spawn and rear in winter and early spring 
(Moyle 2002a) during the winter flood pulse. Introduced fish typically spawn during late spring through summer 
when the majority of the floodplain is not available to them. 

Recent surveys demonstrate that the Yolo Bypass provides habitat for a wide variety of fish species (Table 3.5-4). 
Sampling to date has shown that the floodplain is used by at least 42 fish species including seasonal fish and fish 
that are year-round residents in perennial water sources. Examples include federal and state-listed species 
(steelhead trout, delta smelt, spring-run (state-listed only) and winter-run Chinook salmon) and sport fish (striped 
bass and white sturgeon) (Sommer et al. 2003). 

The native minnow Sacramento splittail is perhaps the most floodplain-dependent species in the Sacramento-San 
Joaquin Delta (Sommer et al. 1997). For much of the year, splittail reside in the San Francisco Estuary (Estuary); 
however, in autumn and winter they seasonally migrate upstream to spawn in the Sacramento-San Joaquin Delta 
and its tributaries. 

Studies by Sommer et al. (1997) demonstrated that the Yolo Bypass provides some of the most important habitat 
for this species. Their sampling data indicated that adults move onto the floodplain in winter and early spring to 
forage and spawn among flooded vegetation. DWR has conducted both a pilot study and a more expanded 
investigation of splittail spawning behavior, first using the small ¼ acre wetland at the DFG demonstration 
wetlands on Chiles Road, and again in a 10-acre pond in the North Unit within the Yolo Bypass Wildlife Area. 

Splittail rear in the Yolo Bypass and emigrate to the river channels and estuary as floodwaters recede. As one 
indication of the importance of the floodplain habitat to splittail, Sommer et al. (1997) showed that larval 
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production of splittail for two floodplain habitats (Yolo and Sutter bypasses) was substantially higher than in 
surrounding river channels. 

Juvenile Chinook salmon represent another good example of the value of the floodplain habitat to native fish. 
There are four races of Chinook salmon in the Sacramento Valley: winter, spring, late-fall and fall-run 
(Yoshiyama et al. 2000). Historical data indicate that all races have declined in abundance since the 1950s, 
however, the spring, winter and late-fall runs have shown the largest declines. There are multiple causes for these 
long-term reductions, including habitat loss, habitat degradation, water diversions and oceanic conditions. 
These declines led to the federal listing of winter-run Chinook as “endangered” in 1991 and spring-run as 
“threatened” in 1999. 

Although there are multiple races, most young Chinook salmon emigrate from upstream riverine spawning 
habitats during winter and spring, then enter the Sacramento-San Joaquin Delta (Fisher 1994). In low flow 
periods, downstream migrants are confined to the Sacramento River and similar Delta channels. During flood 
pulses the Yolo Bypass floodplain provides an alternative migration corridor. 

The results of Sommer et al. (2001) indicated that this seasonal floodplain habitat potentially provides better 
rearing conditions than the adjacent Sacramento River channel. They noted two major advantages of floodplain: 
1) increased area of suitable habitat and 2) increased food resources. 

Young Chinook salmon typically prefer habitat that is shallow and has low velocity (Everest and Chapman 1972). 
Sommer et al. (2001) estimated that complete inundation of the Yolo Bypass floodplain creates a wetted area 
approximately ten times larger than the comparable reach of the Sacramento River. 

Moreover, they observed that the river channel lacked the broad, low velocity shoal (areas with mean depth 
typically < 2 meters) areas preferred by young salmon because flows are confined to deep, narrow rip-rapped 
channels. By contrast, Sommer et al. (2001) noted that the Yolo Bypass has extensive shoals and substantial 
habitat complexity. 

Another important attribute of floodplain habitat is an enhanced food web. Sommer et al. (2001) found that drift 
insects (primarily chironomids) were 10 to 100 times more abundant in the floodplain than the adjacent 
Sacramento River channel during 1998 and 1999 flood events. Sommer et al. (2001) also observed that the higher 
drift insect abundance was reflected in the diets of juvenile salmon; Yolo Bypass salmon had significantly more 
prey in their stomach than salmon collected in the Sacramento River. However, they noted that the increased 
feeding success may have been partly offset by significantly higher water temperatures on the floodplain habitat, 
resulting in increased metabolic costs for young fish. The higher water temperatures were a consequence of the 
broad shallow shoals, which warm faster than deep river channels. Through bioenergetic modeling, Sommer et al. 
(2001) concluded that floodplain salmon had substantially better feeding success than fish in the Sacramento 
River, even when the prey data were corrected for increased metabolic costs of warmer floodplain habitat. 

In his study, Sommer et al. (2001) found that improved rearing conditions potentially allowed juvenile salmon to 
grow substantially faster in the Yolo Bypass floodplain than the adjacent Sacramento River. They showed that the 
mean salmon size increased significantly faster in the seasonally-inundated Yolo Bypass floodplain than the 
Sacramento River, suggesting better growth rates. 

Although these results suggest that several habitat measures may be better for young salmon in the Yolo Bypass, 
floodplain habitat carries stranding risks. The relative importance of stranding mortality is difficult to evaluate 
because there is currently no reliable estimate of the total number of salmon which migrate through the 
Sacramento River and its tributaries. However, the Yolo Bypass floodplain has been graded for agriculture using 
laser leveling technology, resulting in an exceptionally well drained topography. Observations indicate that highly 
efficient drainage may promote successful emigration of young salmon (Sommer et al. 2003). Sommer et al. 
(2001) examined this issue by doing paired releases of juvenile coded-wire-tagged salmon in the Yolo Bypass and 
Sacramento River to obtain comparative survival data for fish migrating through each habitat type. They found 
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that the Yolo Bypass floodplain release groups had somewhat higher survival indices than Sacramento River fish 
in both 1998 and 1999; however, the sample size (n=2) was too low to demonstrate statistical significance. 

Although preliminary results suggest that growth of juvenile salmon in the Bypass may be accelerated, because of 
the low sample size, these results should be considered with caution. It is unknown exactly how significantly the 
Bypass contributes to overall Central Valley escapement. 

Recent analysis of juvenile salmon utilizing the Bypass indicates higher methylmercury levels in these fish when 
compared to juvenile salmon that used the Sacramento River to get to the Delta. Further study is needed as well as 
analysis of methylmercury levels in splittail using the Yolo Bypass. Splittail spend their entire lives within the 
Bay-Delta ecosystem and therefore may have a higher propensity to contribute towards the bioaccumulation of 
methylmercury up the food chain. 

Other Benefits of Floodplain to Aquatic Communities 

Floodplain inundation may also provide benefits to organisms downstream in the brackish portion of the Delta 
(i.e., estuary). At the base of the estuarine food web, phytoplankton are responsible for most of the primary 
production in the estuary (Jassby et al. 1996). However, to the detriment of the organisms dependent on 
phytoplankton, there has been a major long-term decline in phytoplankton biomass in the estuary as a result of 
multiple factors including introduction of new benthic grazers (i.e., Asian clam) (Alpine and Cloern 1992), water 
exports and low outflow (Jassby et al. 1995), and climate change (Lehman 2000). Modeling studies by Jassby and 
Cloern (2000) suggest that phytoplankton produced in the Yolo Bypass may be an important source of organic 
carbon to the Estuary, at least during flood events. Moreover, Yolo Bypass is probably also a major pathway for 
detrital material, an important additional source of organic carbon to the food web of the phytoplankton-deficient 
Estuary. This conclusion is supported by Schemel et al. (1996), who found that the Yolo Bypass is the major 
pathway for organic matter to the Estuary in wet years. 

Putah Creek 

The reach of Putah Creek within the Yolo Bypass Wildlife Area (i.e., Putah Creek Cross Channel) consists of a 
historic channel that is seasonally dammed by the Los Rios Check Dam. The creek channel in this reach is 
approximately 40 feet wide on average. The riparian corridor above the dam is less than 5 trees wide although 
many of these trees are substantial in height. Below the Los Rios Check Dam, the channel has very few trees and 
steep banks. There is also an approximately one mile stretch of Putah Creek that is lined with a narrow band of 
tall riparian trees. This stretch is currently cut off from perennial flow. The Los Rios Check Dam is a 12-foot-
high, 30-foot-long concrete box culvert with hardware to hold large flashboards that serves as a seasonal check 
dam in the Yolo Bypass to create a head of water for irrigation pumping for neighboring agricultural lands and to 
flood the seasonal wetlands in the Yolo Bypass Wildlife Area. The Los Rios Check Dam is also managed to 
facilitate the migration of fall-run Chinook salmon into lower Putah Creek by removing boards in fall/winter in 
conjunction with pulse flow releases from the Putah Diversion Dam (PDD). The boards are typically removed in 
the fall/winter as soon as the irrigation season ends and upon the arrival of Chinook salmon in the East Toe Drain 
(based on DWR fike trap sampling) and replaced in April of the following year (for agricultural and wildlife 
habitat uses). Replacement of the check dam in April could impede emigration of late hatching young fall-run 
Chinook salmon. 

Habitat and fisheries conditions in this reach of lower Putah Creek have been affected and shaped by several 
factors, including historic agricultural activities in the Yolo Bypass Wildlife Area, upstream flood control grading 
and vegetation removal, construction and operation of the Solano Project and, in May 2000, settlement and 
implementation of the historic Putah Creek Settlement Agreement (aka Water Accord) (Sacramento County 
Superior Court 2000). Due to hydrologic connectivity to the reach of Putah Creek in the Yolo Bypass Wildlife 
Area, the following discussion from the Lower Putah Creek Watershed Management Action Plan (Lower Putah 
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Creek Coordinating Committee 2005) provides a description on the segment of Putah Creek from the East Toe 
Drain in the Yolo Bypass Wildlife Area, upstream to the PDD. 

Stream Conditions Prior to Water Accord (1960s to 2000) 

Construction and operation of the Solano Project had major effects on flows and sediment conditions downstream 
of the PDD. In general, the Solano Project substantially decreased total annual discharges through lower Putah 
Creek compared with pre-project conditions (Jones & Stokes 1992). Following operation of the project, the 
minimum normal and dry year annual releases required (by a 1970 State Water Resource Control Board decision) 
were about 22,000 acre-feet and 19,000 acre-feet, or 6 percent and 5 percent of the estimated pre-project 
discharges, respectively. The Solano Project also modified summer hydrological conditions, extending 
streamflow throughout summer, such that median flows in August through October were higher than during pre-
project conditions, and flows were generally present from the PDD to the Yolo Bypass in most years. However, 
significant periods of reduced flows in the lowest reaches of Putah Creek occurred at various times since the 
Solano Project became operational. The 1987–1992 drought years were the driest 6-year period on record for the 
Putah Creek drainage. At the same time, surface water diversions and increased groundwater pumping were 
further reducing Putah Creek flows due to a shortage of surface water supplies. The reduced releases during 
drought years, coupled with reduced recharge from the adjacent groundwater table, resulted in the complete 
dewatering of long stretches of the creek, major fish die-offs, and raised concern for fish habitat and other 
beneficial functions of Putah Creek. 

The impoundment of gravel upstream of the dams has resulted in a lack of gravel substrate in Putah Creek 
downstream of the PDD. In addition to the reduction in sediment movement downstream following completion of 
the Solano Project, gravel mining occurred along Putah Creek during the 1960s and 1970s (USFWS 1993). 
Channel surveys in 1972 indicated that mining had left a wide, relatively flat channel with a few artificial berms 
and levees (Jones & Stokes 1992). 

Vegetation clearing activities in the creek channel by state and federal agencies continued through the 1960s and 
early 1970s. After 1975, when vegetation clearing policies were changed (USFWS 1993), the creek bed 
stabilized, riparian woodland cover increased, and a seemingly more natural stream channel was created 
(Moyle 1991). 

Fisheries Prior to Water Accord (1960s to 2000) 

About 40 species of fish have been reported from lower Putah Creek below the PDD, including 17 permanent 
residents (LPCCC 2003, Moyle 1991, Marchetti and Moyle 2001). The fish species could be divided into four 
categories: anadromous fish, resident native fish, introduced resident game fish, and introduced resident non-
game fish. Sightings of anadromous fish, including spawning activity by small numbers of Chinook salmon, 
occurred when there were adequate late fall and winter flows in Putah Creek, the Yolo Bypass, and the 
Sacramento River (Lower Putah Creek Coordinating Committee 2003). 

Native resident fishes in the creek included mainly Sacramento blackfish, hitch, prickly sculpin, riffle sculpin, 
Sacramento pikeminnow, Sacramento sucker, three-spine stickleback, and tule perch (USFWS 1993). Introduced 
game species in the creek provided many opportunities for angling. These included species such as brown trout, 
largemouth bass, smallmouth bass, bluegill, green sunfish, warmouth, white and black crappie, white catfish, 
channel catfish, black bullhead, and common carp (USFWS 1993, Moyle 1991). Other nonnative species included 
Western mosquitofish, inland silverside, goldfish, bigscale log perch, fathead minnow, golden shiner, and red 
shiner (USFWS 1993). 

Putah Creek Water Accord 

From 1987 to 1992 the worst 6-year drought on record hit the region. Lake Berryessa was drawing down at a rate 
of about 200,000 net acre-feet per year. In summer 1989, long stretches in the downstream reaches of lower Putah 
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Creek began drying up and major fish die-offs of fish began occurring (Moyle et al. 1998). Attempts to negotiate 
a permanent solution to the problem resulted in several legal actions over a period of approximately 10 years. 

On May 23, 2000, a settlement (the Accord) was reached. It created a new permanent release schedule intended to 
balance the competing uses for water between supply, demand, and maintenance of aquatic and riparian resource 
functions. The purpose of the Accord is to create as natural a flow regime as feasible and to maintain a living 
stream for the benefit of fish, wildlife, and plants from the PDD to the connection at the East Toe Drain in the 
Yolo Bypass. The Accord focuses on the protection and enhancement of native resident and anadromous fish 
populations. It includes six primary elements, including four functional flow requirements. The four flow 
requirements pertain to rearing flows, spawning flows for native resident fishes, supplemental flows for 
anadromous fishes, and drought-year flows. The six Accord elements are as follows (a discussion on release 
schedules is provided below): 

1. Flows for resident native fish, which include important spawning and rearing components and guarantee a 
continuous flow to I-80; 

2. Flows that will attract and support salmon and steelhead; 

3. A drought schedule that provides enough water to maintain Putah Creek as living stream but provides water 
users relief from other flow requirements; 

4. Creation of the Lower Putah Creek Coordinating Committee (LPCCC) and the streamkeeper position;  

5. Habitat restoration and monitoring funds for the creek; and 

6. A term requiring Solano County Water Agency (SCWA) to notify riparian water users of the amount of 
riparian water available in any given year and to prevent illegal water diversions in excess of the amount of 
riparian water available. 

Rearing Flows 

This is a baseline flow regime designed to maintain a year-round living stream from the PDD to the East Toe 
Drain. It is intended to provide cool-water habitat for native fishes for at least several miles below the PDD, even 
under the worst drought conditions. It also provides enough water to support introduced fishes (e.g., largemouth 
bass, catfishes, and bluegill) in the lower reaches. These flows overcome past limitations in which the stream 
dried up during summer in extreme drought years, except for a few large pools and a short section below the PDD 
(Moyle 2002b). 

Spring Pulse Flows 

Spring pulse flows consist of a short pulse in February–March, lasting three consecutive days, followed by a 
month-long release of higher than baseline flows. The purpose of these flows is to promote emigration of juvenile 
salmon and to provide spawning opportunities for native fishes in winter and spring if there was insufficient rain 
to provide for them naturally. Native fishes, such as Sacramento sucker, are stimulated to spawn by hydrological 
changes that deepen spawning riffles and flood shoreline habitat for rearing. The pulse would bring the fish 
upstream and the increased flows would allow them to spawn and rear. Dr. Moyle predicted that these flows, 
in combination with baseline rearing flows, would greatly increase the abundance and distribution of native fishes 
in the creek (Moyle 2002b). 

Supplemental (Pulse) Flows 

Supplemental flows are designed to primarily benefit the migration of fall-run Chinook salmon. The Accord 
includes a requirement for a minimum flow beginning in November and a 5-day pulse flow to occur at an optimal 
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time (based on monitoring) in November or December to attract and enable adult fall-run Chinook salmon to 
migrate up Putah Creek from the East Toe Drain. The Accord also specifies a minimum flow that follows the 
pulse flow and continues through the end of May. The springtime minimum flows are designed to benefit juvenile 
salmon for rearing and to enable them to return back to the East Toe Drain and sea (Moyle 2002b). 

When salmon are detected in the East Toe Drain during the fall, and DFG personnel as well as local farmers are 
through utilizing the pool of water trapped behind the Los Rios Check Dam, a well orchestrated sequence of 
events takes place. Los Rios Farms schedules the removal of the boards. SCWA coordinates with Yolo Bypass 
Wildlife Area regarding release of the fall attraction flows which is timed to coincide with the removal of the 
boards from the Los Rios Check Dam. Removing the check boards in coordination with the fall attraction flows 
helps to attract and enable salmon to migrate up into Putah Creek from the East Toe Drain. 

The supplemental flow regime, although designed primarily to benefit salmon, seems to benefit lampreys and may 
be adequate for rearing juvenile steelhead as well. Adult steelhead may make it up the stream under high winter 
flows (Moyle 2002b). 

Drought Year Flows 

These flows are to be implemented during severe droughts, when all flows but the minimum flows can be 
eliminated for 2 years. During droughts, normal flow regimes outlined in the subsections above are not in effect 
every year. Droughts are defined as periods in which the total storage in Lake Berryessa is less than 750,000 cfs 
on April 1 of any given year. Severe droughts are defined as periods in which Lake Berryessa holds less than 
400,000 acre-feet of water on April 1. Under the drought year flow regime, normal flows are implemented in 
every third year of an extended drought unless the drought is severe. During extended (e.g., 3 or more years) 
severe droughts, normal flows are not implemented until the first year immediately after Lake Berryessa storage 
exceeds 400,000 acre-feet. 

The drought year flow regime seeks to strike a reasonable balance between human water demands and the 
minimum needs of fishes during droughts. While the stream and its fish will not receive more than minimum 
flows during most drought years, periodically they regain priority for water if the drought continues. The drought 
regime also recognizes that during drought conditions, native fish can persist under minimal flow conditions 
without reproducing. Native fishes can persist if competition and predation from introduced fishes is limited or if 
suitable habitat refuges exist for the native fishes (Marchetti and Moyle 2001). Even before the settlement, small 
numbers of native fishes managed to persist through extreme drought conditions that dried up most of the creek. 
The minimum flows provided under the new schedule are expected to enable native fishes to have a higher level 
of persistence than prior to the Accord. 

The drought schedule requires that a continuous flow be maintained in the reach from PDD to I-80 (a 15-mile 
stretch) at all times. Thus, the reaches of Putah Creek closer to the Diversion Dam, which are the reaches 
dominated by resident native fishes, will not go dry, protecting native fish from lengthy droughts. The nonnative 
species, which tend to dominate in the reaches nearer to and below I-80, will not receive as much protection from 
the drought year flow schedule. However, introduced fish may repopulate those reaches from upstream 
populations following the end of drought cycles (Moyle 2002b). 

Fisheries after Water Accord (2000 to Present) 

Fisheries response to the Accord flow releases is still currently being evaluated; however, based on initial data, 
several improvements have been noted. The most noteworthy result of the new flow releases is that fall-run 
Chinook salmon are migrating up Putah Creek to spawn. An estimated 70 adult fall-run Chinook salmon migrated 
up lower Putah Creek in fall 2003, resulting in the largest salmon run in the past 40 or more years (Putah Creek 
Council 2003). 
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East Toe Drain 

The tidally influenced East Toe Drain provides perennial aquatic habitat for several fish species. The East Toe 
Drain is characterized by a wide (50 to 150 feet) and fairly deep (more than 5 feet) channel with no canopy and 
little bank or overhead vegetation. Portions of the Toe Drain bank in this Yolo Bypass Wildlife Area are 
riprapped. The channel is homogeneous with little habitat complexity and generally low fish habitat value. 
The Lisbon Weir is located in the East Toe Drain adjacent to the Tule Ranch Unit. The Lisbon Weir is a rock weir 
used to capture water at high tide to maintain a higher elevation pool for irrigation source water. 

Fish studies in the East Toe Drain show that this aquatic feature likely functions as year-round habitat for resident 
species, as a migration corridor (e.g., fish movement into Putah Creek and onto the seasonally inundated 
floodplain), and potentially as spawning habitat for striped bass and American shad (Harrel and Sommer 2003). 
Resident species are primarily nonnative and include common carp, channel catfish, white catfish, striped bass, 
threadfin shad, black crappie, white crappie, Sacramento blackfish, and Sacramento sucker (Harrel and Sommer 
2003). 

Permanent Wetlands 

Permanent wetlands in the Yolo Bypass Wildlife Area provide perennial aquatic habitat for a diverse assemblage 
of fish species (dominated by nonnative species). Three of the permanent wetland ponds in the Yolo Bypass 
Wildlife Area were surveyed in 2001 to examine the functional role of perennial floodplain ponds for fishes in a 
regulated and highly invaded temperate river-floodplain system (Feyrer et al. 2004). Fish sampling resulted in the 
collection of 18 different species, all of which were nonnative with the exception of one native fish species, 
Sacramento blackfish (Feyer et al. 2004). The most abundant species sampled included threadfin shad, common 
carp, inland silverside, and white and black crappie. 

Fish assemblages in these aquatic habitats likely change over time between floodplain inundation events. 
Immediately following inundation events, the species composition is likely shuffled with native and nonnative 
species becoming more balanced. As the permanent wetlands become isolated and more stable, interactions 
between the native and nonnative species likely play an important role. Negative interactions between native and 
nonnative species, such as predation (Turner and Kelley 1966; Bennett and Moyle 1996) and/or competition 
(Marchetti 1999) are likely to be major factors affecting native fish use of the perennial floodplain ponds between 
inundation events. Predation is an important factor structuring fish assemblages in similar habitats (Rodriguez and 
Lewis 1994; Tejerina-Garro et al. 1998) and considered to be a primary mechanism. Additionally, predation is 
generally enhanced where the visual environment (i.e., reduced turbidity in the stabilized environment) is optimal. 

SPECIAL-STATUS SPECIES 

Special-status fish species are legally protected or are otherwise considered sensitive by federal, state, or local 
resource conservation agencies and organizations. Special-status fish species addressed in this section include: 

► species listed as threatened or endangered under the state or federal Endangered Species Acts; 
► species identified by USFWS, NMFS, or DFG as species of special concern; 
► species fully protected in California under the California Fish and Game Code; and 
► species identified as priorities for recovery under CALFED’s MSCS. 

A total of nine special-status fish species occur or have the potential to occur in the Yolo Bypass and/or lower 
Putah Creek and are described below (see also Table 3.5-5). Of the nine species, Central Valley steelhead 
Evolutionarily Significant Unit (ESU), Central Valley spring-run Chinook salmon ESU, Sacramento River 
winter-run ESU, green sturgeon, and delta smelt are listed as a federally threatened or endangered species. 
The USFWS de-listed Sacramento splittail from its federally threatened status on September 22, 2003. NMFS 
determined that listing is not warranted for Central Valley fall-/late fall-run Chinook salmon. However, it is still 
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designated as a Species of Concern because of concerns over specific risk factors. The two remaining species 
(hardhead and Sacramento perch) are considered Species of Special Concern by DFG and/or federal Species of 
Concern by USFWS. Brief descriptions follow for the special-status species with potential to occur in the Yolo 
Bypass and/or lower Putah Creek. 

Table 3.5-5 
Special-status Fish Species Potentially Occurring in the Yolo Bypass Wildlife Area 

Status 1 
Species USFWS/ 

NMFS DFG MSCS 
Goals 

Habitat Potential to Occur in the Yolo 
Bypass Wildlife Area  

Central Valley steelhead 
Oncorhyncus mykiss 

T -- R Requires cold, freshwater 
streams with suitable gravel 
for spawning; rears seasonally 
inundated floodplains, rivers, 
tributaries, and Delta. 

Occurs in the Sacramento 
River and tributaries. Occurs 
seasonally in the Yolo 
Bypass Wildlife Area. 

Sacramento winter-run 
Chinook salmon 
Oncorhyncus tshawytscha 

E E R Requires cold, freshwater 
streams with suitable gravel 
for spawning; rears seasonally 
inundated floodplains, rivers, 
tributaries, and Delta. 

Occurs in the Sacramento 
River and tributaries. Occurs 
seasonally in the Yolo 
Bypass Wildlife Area. 

Central Valley spring-run 
Chinook salmon 
Oncorhyncus tshawytscha 

T T R Requires cold, freshwater 
streams with suitable gravel 
for spawning; rears seasonally 
inundated floodplains, rivers, 
tributaries, and Delta. 

Occurs in the Sacramento 
River and tributaries. 
Juveniles occasionally occur 
seasonally in the Yolo 
Bypass Wildlife Area. 

Central Valley fall/late fall–
run Chinook salmon 
Oncorhyncus tshawytscha 

-- SSC R Requires cold, freshwater 
streams with suitable gravel 
for spawning; rears seasonally 
inundated floodplains, rivers, 
tributaries, and Delta. 

Occurs in the Sacramento 
River and tributaries. Occurs 
seasonally in the Yolo 
Bypass Wildlife Area. 

Green sturgeon 
Acipenser medirostris 

T -- R Requires cold, freshwater 
streams with suitable gravel 
for spawning; rears seasonally 
inundated floodplains, rivers, 
tributaries, and Delta. 

Occurs in the Sacramento 
River and tributaries. Has 
potential to occur in the Yolo 
Bypass Wildlife Area. 

Delta smelt 
Hypomesus transpacificus 

T T R Spawns in tidally influenced 
freshwater wetlands and 
seasonally submerged 
uplands; rears seasonally 
inundated floodplains, tidal 
marsh, and Delta. 

Occurs in the Sacramento 
River downstream of its 
confluence with the 
American River. Has 
potential to occur seasonally 
in the Yolo Bypass Wildlife 
Area. 

Sacramento splittail 
Pogonichthys 
macrolepidotus 

DT SSC R Spawning and juvenile rearing 
from winter to early summer 
in shallow weedy areas 
inundated during seasonal 
flooding in the lower reaches 
and flood bypasses of the 
Sacramento River including 
the Yolo Bypass. 

Occurs in the Sacramento–
San Joaquin River Delta and 
Sacramento River and 
tributaries. Occurs seasonally 
in the Yolo Bypass Wildlife 
Area and breeds 
successfully. 
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Table 3.5-5 
Special-status Fish Species Potentially Occurring in the Yolo Bypass Wildlife Area 

Status 1 
Species USFWS/ 

NMFS DFG MSCS 
Goals 

Habitat Potential to Occur in the Yolo 
Bypass Wildlife Area  

Hardhead 
Mylopharodon conocephalus 

-- SSC m Spawning occurs in pools and 
side pools of rivers and 
creeks; juveniles rear in pools 
of rivers and creeks, and 
shallow to deeper water of 
lakes and reservoirs. 

Occurs in freshwater 
portions of Sacramento River 
and tributaries. Occurs 
seasonally in the Yolo 
Bypass Wildlife Area. 

Sacramento perch 
Archoplites interruptus 

-- SSC r Spawning has been reported 
to extend from spring to late 
summer, depending on 
location and water 
temperature; among aquatic 
plants or congregating in 
shallow waters in schools 
among or near inshore 
vegetation. 

Historically occurred in 
Sacramento and San Joaquin 
rivers and tributaries; 
depleted in native range, and 
now are restricted to a few 
locations, principally ponds 
and reservoirs where they are 
stocked. Not known to occur 
in the Yolo Bypass Wildlife 
Area. 

1 Legal Status Definitions 
 Federal Listing Categories (USFWS & NMFS) 
 E Endangered (legally protected) 
 T Threatened (legally protected) 
 DT Recently delisted from threatened status 
 SC Species of Concern 

 
 State Listing Categories (DFG) 
 E Endangered (legally protected) 
 T Threatened (legally protected) 
 FP Fully Protected (legally protected, no take allowed) 
 CSC California Species of Concern (no formal protection) 

 Multi-Species Conservation Strategy Goals 
 R Recovery. Recover species’ populations within the MSCS focus area to levels that ensure the species’ long-term survival in nature. 
 r Contribute to recovery. Implement some of the actions deemed necessary to recover species’ populations within the MSCS focus 

area. 
 m Maintain. Ensure that any adverse effects on the species that could be associated with implementation of CALFED actions will be 

fully offset through implementation of actions beneficial to the species (CALFED 2000b). 

Source: Data compiled by EDAW in 2006 

 

Steelhead 

The Central Valley steelhead ESU (Oncoryhnchus mykiss) is a federally threatened species. The Central Valley 
steelhead includes all naturally spawned populations of steelhead in the Sacramento and San Joaquin rivers and 
their tributaries (McEwan and Jackson 1996). Steelhead have a complex life history, including the capability to be 
anadromous or resident (called rainbow trout) (Moyle 2002a). Anadromous species spend most or a portion of 
their adult life in the ocean and then migrate back into freshwater to reproduce. Spawning and rearing habitat for 
steelhead typically occurs in perennial streams with clear, cool to cold, fast-flowing water with a high dissolved 
oxygen content and abundant gravels and riffles (McEwan and Jackson 1996). After spending 1–4 years in the 
ocean, adult steelhead return to their home streams to spawn (Moyle 2002a). Migration into freshwater begins in 
August and peaks in September–October, after which the steelhead hold until flows are sufficiently high to enable 
migration into tributaries (Moyle 2002a). Spawning begins in late December and peaks in February–March 
(Busby et al. 1996). Steelhead eggs hatch in 3–4 weeks (at 50–59°F), and fry emerge from the gravel 2–3 weeks 
later (Moyle 2002a). After steelhead fry emerge from spawning gravels, they continue to grow and mature in 
freshwater for 1–3 years before emigrating to the ocean (Moyle 2002a). Unlike salmon, steelhead do not 
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necessarily die after spawning and can spawn more than one time. In central California, most spawning steelhead 
are 3 years old, with one year spent in the ocean (Busby et al. 1996). Steelhead have been captured in Yolo 
Bypass fish sampling (Sommer et al. 2001). 

Chinook salmon 

Threatened or endangered Chinook salmon with potential to occur in the Yolo Bypass Wildlife Area consist of 
three ESUs, the fall-run, winter-run, and spring-run Chinook. Chinook are relatively common within the 
Sacramento–San Joaquin River system. Adult and juvenile Chinook may move through the portions of the 
Yolo Bypass and Putah Creek on their way to and from the ocean (i.e., adult migration and juvenile rearing and 
emigration). 

Winter-run Chinook salmon is listed as an endangered species under both CESA and ESA (59 FR 440). 
Designated critical habitat for winter-run Chinook includes the Sacramento River adjacent to the project study 
area. Winter-run Chinook return to the upper Sacramento River between December and July, but delay spawning 
until the spring and summer (April–August) (Moyle 2002a). Juveniles typically spend 5–9 months in the river and 
Sacramento–San Joaquin River Delta (Delta) before entering the ocean (Moyle 2002a). 

Spring-run Chinook salmon is listed as a threatened species under CESA and ESA (50 FR 50394). Designated 
critical habitat was proposed for spring-run Chinook in December 2004 with a final determination September of 
2005. Spring-run Chinook salmon enter the Sacramento River system between March and September and move 
upstream into the headwaters, where they hold in pools until they spawn between August and October (Moyle 
2002a). Juveniles typically emigrate from the tributaries from mid-November through June; however, some 
juveniles spend a year in the streams and emigrate as yearlings the following October (Moyle 2002a). 

Fall-run Chinook salmon ESU is a federal Species of Concern. Fall-run Chinook salmon is the most widely 
distributed and most numerous run occurring in the Sacramento and San Joaquin rivers and their tributaries 
(McEwan and Jackson 1996). After spawning, eggs generally hatch in 6–12 weeks, and newly emerged larvae 
remain in the gravel for another 2–4 weeks until the yolk is absorbed. Fall-run juveniles typically rear in fresh 
water for up to 5 months before migrating to sea. Fall-run Chinook salmon have historically spawned in Putah 
Creek and, after decades of sparse occurrences; have returned to spawn in lower Putah Creek in recent years 
(Lower Putah Creek Coordinating Committee 2005). 

Green Sturgeon 

Green sturgeon has recently has been listed as threatened by NMFS (71 FR 17757). Green sturgeon occur in the 
lower reaches of large rivers, including the Sacramento–San Joaquin River basin, and in the Eel, Mad, Klamath, 
and Smith rivers (Moyle et al. 1992). Green sturgeon adults and juveniles occur throughout the upper Sacramento 
River, based upon observations incidental to winter-run Chinook monitoring at the Red Bluff Diversion Dam in 
Tehama County (NMFS 2005). Green sturgeon spawn predominantly in the upper Sacramento River. They are 
thought to spawn every 3–5 years (Tracy 1990). Their spawning period is March to July, with a peak in mid-April 
to mid-June (Moyle et al. 1992). Juveniles inhabit the estuary until they are approximately 4–6 years old, when 
they migrate to the ocean (Kohlhorst et al. 1991). Green sturgeon have been recorded in the toe of the Yolo 
Bypass and Cache Slough downstream and there is potential for this species to occur in the Wildlife Area due to 
the hydrologic connectivity between these areas (and the Sacramento River) and Yolo Bypass. 

Delta Smelt 

Delta smelt occur in the Sacramento-San Joaquin Delta where, for most of the year, they are typically associated 
with the freshwater edge of the salt-water/fresh water mixing zone, in the portion of the water column that has 
relatively low water velocities. The species moves inland to areas of flooded terrestrial vegetation for spawning. 
Spawning season varies from year to year and may occur from February to July, but mainly from April through 
May (Moyle 2002a). The lower Yolo Bypass is a known spawning area for this species (USFWS 2004). Delta 
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smelt was federally listed as a threatened species in March 1993 (58 FR 12854). Critical habitat for the species 
was designated in December 1994 and includes the Delta and Sacramento River up to the City of Sacramento 
(59 FR 65256). Delta smelt are tolerant of a wide range of salinity and typically rear in shallow, fresh or slightly 
brackish waters of the estuary (Moyle 2002a). Delta smelt have been captured in the Yolo Bypass (Sommer et al. 
2001). 

Sacramento splittail 

Sacramento splittail (Pogonichthys macrolepidotus) has been de-listed from its federal threatened status but 
remains a California Species of Special Concern. This large cyprinid (minnow family) is endemic to California 
and occurs in sloughs, lakes, and rivers of the Central Valley (Moyle 2002a). Sacramento splittail spawn and rear 
on terrestrial vegetation and debris on floodplains inundated by high spring flows (i.e., late February through 
April) (Moyle 2002a). In wet years, Sacramento splittail are commonly found in the Putah Creek Sinks, in the 
region where Putah Creek crosses the Yolo Bypass, and, as discussed above, the Yolo Bypass provides valuable 
spawning and rearing habitat for splittail (Sommer et al. 1997; 2001). 

Hardhead 

Hardhead (Mylopharodon conocephalus) is a California Species of Special Concern. It is a large minnow that 
resembles pikeminnow. It prefers clear, deep pools and runs with sand-gravel-boulder substrates and slow water 
velocities. Most of the streams in which it occurs have summer temperatures in excess of 60°F. However, hardhead 
tends to be absent from streams that have been severely altered by humans and where introduced species, especially 
sunfish, predominate (Moyle 2002a). Hardhead is widely distributed in low to mid-elevation streams in the main 
Sacramento-San Joaquin river drainage. Despite its widespread distribution, hardhead populations are increasingly 
isolated from one another, making them vulnerable to local extinctions (Moyle 2002a). As a result, hardhead is 
much less abundant than it once was (Moyle 2002a). Hardhead is no longer present in lower Putah Creek (Moyle et 
al. 1998). Hardhead have not been captured in the Yolo Bypass (Sommer et al. 2001). 

Sacramento perch 

Sacramento perch (Archoplites interruptus) is a federal Species of Concern and a California Species of Special 
Concern. It is the only native centrarchid (sunfish) in California. Historically, Sacramento perch was found below 
300 feet in elevation throughout the Central Valley, the Pajaro and Salinas rivers, and Clear Lake (Moyle 2002a). 
Along with the Sacramento pikeminnow (formerly squawfish), it was the dominant piscivorous (fish-eating) fish in 
waters of the Central Valley. However, Sacramento perch has been extirpated from most of its former range because 
of the introduction of 11 species of sunfish (Moyle 2002a). Adults do not remain on nests and unguarded eggs are 
vulnerable to predation. Sacramento perch formerly inhabitated sloughs, slow-moving rivers, and lakes; however, 
it is now mostly found in reservoirs and farm ponds. Sampling during the 1980s and 1990s indicated that 
Sacramento perch were no longer present in lower Putah Creek (Moyle et al. 1998). They were re-introduced into 
the creek in 1997 but failed to become established. However, a small population exists in a pond that drains into 
Putah Creek (Moyle et al. 2003). Sacramento perch have not been captured in the Yolo Bypass (Sommer et al. 
2001). 

SENSITIVE HABITATS 

The East Toe Drain and Putah Creek, including the portion within the Yolo Bypass Wildlife Area, has been 
designated as Essential Fish Habitat (EFH) by the Pacific Fishery Management Council (PFMC) to protect and 
enhance habitat for coastal marine fish and macroinvertebrate species that support commercial fisheries. This is in 
addition to the critical habitat designations noted above. EFH is defined as waters and substrates necessary to fish 
for spawning, breeding, feeding, or growth to maturity. Under the Pacific Coast Salmon Fisheries Management 
Plan (Pacific Fishery Management Council 2003), the East Toe Drain and Putah Creek, including the reaches 
within Yolo Bypass Wildlife Area, have been designated as EFH for fall-run Chinook salmon. 




