7.0 CENTRAL VALLEY ECOREGION

The Central Valley ecoregion is roughly bound by the Cascade Ranges to the north, the Sierra
Nevada to the east, the Tehachapi Mountains to the south, with the Coast and Diablo Ranges
forming the western boundary (Figure 1-1, California Regions and Topography). Multiple
rivers and streams flow into the valley from the Klamath, Cascades, Coast, Diablo and Sierra
Nevada Ranges.

The primary regional community types are freshwater marsh, riparian woodland, oak
savanna, valley grassland, vernal pool, dunes and alkali scrub. The freshwater marsh
community consists of emergent vegetation such as tule (Scirpus spp.), rushes (Juncus spp.)
and cattails (Typha spp.), with a floating bed sub-community consisting of duckweed (Lemna
spp.). The riparian woodlands are comprised of species such as cottonwood (Populus spp.),
Western sycamore (Platanus racemosa), and willows (Salix spp.). The vast valley grasslands
were once made up of perennial bunchgrasses (Nasella spp.), intermingling with a mosaic of
valley oak (Quercus lobata) and blue oak (Q. douglasii) savannas. Valley grasslands typically
surround vernal pools containing plant species such as orcutt grass (Orcuttia spp.) and button
celery (Eryngium spp.). Salt grass (Distichlis spicata), pickleweed (Salicornia spp.) and saltbush
(Atriplex spp.) are characteristic species in the alkali scrub habitat.
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Though much of the region is privately owned, scattered habitat still exists on patches of
publicly owned land. The Central Valley is home to ten National Wildlife Refuges including
Sacramento, Delevan, Colusa, Sutter, Kesterson, San Luis, Merced, Pixley, Gray Lodge and
the Kern refuge. Large blocks of land are operated by the military, including: Beale, Mather,
Travis and Castle Air Force Bases; Lemoore Naval Air Station; and Elk Hills military base.
There are also pockets of land managed by the Bureau of Land Management, California State
Parks, and the Army Corps of Engineers.

A total of 27 habitat linkages were identified for the region (Figure 7-1, Central Valley: Missing
Linkages). Of the linkages identified, 37% (10/27) were considered Landscape Linkages',

' Landscape Linkage = Large, regional connections between habitat blocks (“core areas”) meant to
facilitate animal movements and other essential flows between different sections of the landscape.
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15% (4/27) were recognized as Choke-Points®, and 26% (7/27) were determined to be
Missing Links’. Scientists also identified other types of linkages; 7% (2/27) were considered
Missing Links® and Choke-Points?, 7% (2/27) were recorded as Choke-Points® and Landscape
Linkages', and 7% (2/27) had no defined linkage type (Figure 7-2, Central Valley: Types of
Linkages).

The key species used to identify the linkages belonged to a number of taxonomic groups.
Mammals recognized as key species included the San Joaquin kit fox (Vulpes macrotis
mytica), river otter (Lutra canadensis), beaver (Castor canadensis), ringtail (Bassariscus astutus),
tule elk (Cervus elaphus nannoides), riparian brush rabbit (Sylvilagus bachmani riparius),
Buena Vista Lake shrew (Sorex ornatus relictus), wood rat (Neotoma spp.), short-nosed
kangaroo rat (Dipodomys nitratoides brevinasus), Tipton’s kangaroo rat (D. nitratoides
nitratoides), Fresno kangaroo rat (D. nitratoides exilis), giant kangaroo rat (D. ingens), San
Joaquin pocket mouse (Perognathus inornatus), and salt marsh harvest mouse
(Reithrodontomys raviventris). Birds identified as key species included Swainson’s hawk
(Buteo swainsoni), Le Conte’s thrasher (Toxostoma lecontei), black rail (Laterallus jamaicensis),
western yellow-billed cuckoo (Coccyzus americanus), and colonial nesting and migratory bird
species. One reptile, the blunt-nosed leopard lizard (Gambelia silus), was listed as a key
species. Fish listed as key species included Chinook salmon (Oncorhynchus tshawytscha),
southern steelhead trout (Oncorhynchus mykiss), and Delta smelt (Hypomesus transpacificus).
Crustaceans recognized as key species included two types of fairy shrimp (Streptocephalus
spp. & Branchinecta spp.). Both single and multiple key species were used in identifying the
linkages; 78% (21/27) of the linkages recognized mammals as key species, 44% (12/27) used
birds, 30% (8/27) used amphibians and reptiles, and 4% (1/27) used fish. Mammalian
carnivores were recognized as key species in 56% (15/27) of the linkages.

The primary features identified as facilitating animal movement in the region included
waterways, riparian corridors, flood control channels, contiguous habitat, and upland habitat
on levees. In an ecoregion so heavily modified, waterways have become critical movement
corridors. In fact, 44% (12/27) of the linkages identified in the region are associated with
rivers and streams. The Kern, Tule, Kings, Bear, Consumnes, St. Johns, and Lower San
Joaquin Rivers were named as important linkages, along with numerous streams.
Underpasses and culverts were also identified as linkage features in the region.

The primary barriers to animal movement in the region are varied, though no barriers were
listed for eight of the linkages identified. In some linkages, gaps in cover were identified as
barriers primarily due to the conversion of habitat to agriculture, and/or urban land uses.
Water impoundments, diversions, and stream channelization were identified as obstacles to
movement in some of the linkages associated with waterways. Highways and roads were also
identified as barriers; Highways 5, 12, 58, 46, 33, 580, 205, 12, and 65 were specifically
mentioned as major impediments to wildlife movement.

? Choke-Point = A narrow, impacted, or otherwise tenuous habitat linkage connecting two or more habitat
blocks (“core areas”).

? Missing Link = A highly impacted area currently providing limited to no connectivity function (due to
intervening development, roadways, etc.), but based on location one that is critical to restore connectivity
function.
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Habitat types identified in need of restoration included grassland, riparian, and saltbush scrub
communities.  Restoration of portions of agricultural land to historic habitat types for
functional connectivity was identified as a priority in 19% (5/59) of the linkages. Restoring
the natural disturbance regime in riparian systems was also mentioned, as well as exotic plant
eradication, stream bank stabilization and instream habitat restoration for aquatic species and
neotropical migratory birds. In 33% (9/27) of the linkages, no restoration needs were
specified. In general, participants felt plans for restoring connectivity in the region should be
developed, implemented, and monitored for use by target species.

Figure 7-3, Central Valley: Threats to Connectivity
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The primary threats to connectivity identified for the ecoregion included urbanization and
agriculture; other threats included roads, water diversions, petroleum extraction, vineyard
expansion, and invasive species (Figure 7-3, Central Valley: Threats to Connectivity).
Agriculture threatened 67% (18/27) of the linkages to some degree, 44% (8/18) of which
were ranked as severely threatened (rank = four or five). Urbanization jeopardized 48%
(13/27) of the linkages recognized, 62% (8/13) of which were ranked as severely threatened.
Roads endangered 26% (7/27) of the linkages identified, 57% (4/7) of which were ranked as
severely threatened. Of the linkages, 22%(6/27) were threatened to some degree by water
diversions, 67% (4/6) of which ranked as severely threatened. Petroleum extraction, vineyard
expansion and invasion of exotic species were also considered threats in a few of the
linkages. A number of threats to habitat connectivity were identified for the region, though
the average severity of the threat varied. The weighted average (average rank x number of
linkages affected) was calculated for each threat identified to determine the severity of each
threat in the region (Figure 7-4, Central Valley: Severity of Threats). Figure 7-4, average
severity of each threat among linkages, reveals similar trends as Figure 7-3, the number of
linkages impacted by each threat.

Figure 7-4, Central Valley: Severity of Threats
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Note: The above graph depicts the weighted average of each threat identified. Weighted average = average rank x number
of linkages affected. The severity of each threat was ranked from one to five (one = not severe, five = extremely severe).
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Conference participants also scored the feasibility of conserving the linkage and ranked the
overall degree of threat (Figure 7-5, Central Valley: Ranking the Priorities). Scientists ranked
33% (9/27) of the linkages as high priorities with good opportunities for

Figure 7-5, Central Valley: Ranking the Priorities
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Note: Graph compares the number of linkages ranked for overall threat and conservation opportunity. No linkages were
ranked a one for either category.

conservation (ranked four or five), 26% (7/27) of which were ranked as severely threatened
(rank = four or five). These linkages are depicted in Figure 7-1, Central Valley: Missing
Linkages, Map ID#s 1, 6, 7,8, 17, 19 & 22. Overall, 67% (18/27) of the linkages identified
were ranked as severely threatened. 15% (4/27) of the linkages were identified as the highest
conservation opportunities (ranked 5), three which were ranked as severely threatened
(Figure 7-1, Central Valley: Missing Linkages, Map ID#s 6, 8 &19). These include one Missing
Link?/Choke-Point® (the Deer Creek-Sand Ridge linkage Map ID# 6), one Missing Link® (the
Lower San Joaquin River linkage Map ID# 19), and one Choke-Point*/Landscape linkage'
(the Carrizo Plain-Western San Joaquin Valley linkage Map ID# 8). Brief descriptions are
provided below of the top ranked conservation priorities (threat = four or five & conservation
opportunity = five). A comparison of how individual linkages were ranked is depicted in
Figure 7-6, Central Valley: Degree of Threat and Conservation Opportunities.

Figure 7-6, Central Valley: Degree of Threat & Conservation
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Note: The above graph compares how each linkage was ranked for overall threat (one = no threat/secure, five = severe
threat/loss imminent) and the feasibility of conserving the linkage (one = not feasible, five = good opportunity). Two of
the linkages were not ranked for either category.
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The Deer Creek-Sand Ridge linkage (Figure 7-1, Central Valley: Missing Linkages, Map |D# 6)
was identified as a Missing Link® and a connectivity Choke-Point’. This linkage was described
as providing habitat connectivity for many threatened and endangered species, as well as
colonial and neotropical migratory birds.  Tulare Lake and Marsh were specifically
mentioned; other habitat types in the linkage include riparian, grassland, dunes, and vernal
pools. No specific barriers or threats were identified for this linkage, though restoration
opportunities were mentioned.  Landownership was explicitly stated in the linkage
description log; the primary landowners are the federal government (Pixley National Wildlife
Refuge) and S. Wilbur Hacienda. There are willing sellers and potential for agency acquisition
in this linkage. This linkage is also identified in the Recovery Plan for Upland Species and is
part of a Sierra Los Tulares Land Trust conservation plan. Please refer to the corresponding
Linkage Description Log sheet for more specific information.

The Carrizo Plain-Western San Joaquin Valley linkage (Figure 7-1, Central Valley: Missing
Linkages, Map ID# 8) was identified as a Choke-Point® and a Landscape linkage', extending
from the southern valley to the western edge of Fresno County. Key species used to identify
this linkage included the San Joaquin kit fox, giant kangaroo rat, short-nosed kangaroo rat,
blunt-nosed leopard lizard, and Le Conte’s thrasher. The principal threats identified include
petroleum development, urbanization, and roads. Roads and highways were the primary
barriers listed for this linkage; Highways 58, 33, 580 and 205 were specifically mentioned.
Contiguous valley grassland and saltbush scrub habitats were considered the primary linkage
features. Landownership in the linkage was described as both public and private, with the
California Department of Fish and Game and the Bureau of Land Management managing the
publicly owned lands. This linkage was identified as part of the Recovery Plan for Upland
Species and participants indicated that potential exists for agency acquisition. Please refer to
the corresponding Linkage Description Log sheet for more specific information.

The Lower San Joaquin River linkage (Figure 7-1, Central Valley: Missing Linkages, Map ID#
19) was identified as a Missing Link®. Key species used to identify this linkage included
riparian brush rabbit, wood rat, ringtail, western yellow-billed cuckoo and other neotropical
migrants. The primary threats identified were gaps of twenty miles or more in riparian habitat
due to stream channelization. Extensive riparian restoration and management was identified
as a need to provide refuge from major flood events. Ownership in this linkage was
described as a complex mix of public and private land, including land owned or managed by
the Army Corps of Engineers, United States Fish and Wildlife Service and Tuolumne River
Trust. The Recovery Plan for Upland Species was listed as documentation for this linkage and
participants indicated that there is potential for agency acquisition. Please refer to the
corresponding Linkage Description Log Sheet for more specific information.

Scientific documentation and/or GIS-based maps were provided that indicate the importance
of some of the linkages. Documented salmon and steelhead use were referenced for some of
the riparian linkages. The comprehensive Recovery Plan for Upland Species of the San
Joaquin Valley (Williams et al. 1998) was cited for a number of the linkages identified. Of the
linkages, 37% (10/27) recorded (Figure 7-1, Central Valley: Missing Linkages, Map ID#s 1, 3,
4,5,6,7, 8,15, 17, 18) coincide with linkage areas depicted in Figure 7-7, San Joaquin
Valley Conservation and Recovery Planning Overview. Of the linkages, 15% (4/27) identified
(Figure 7-1, Central Valley: Missing Linkages, Map ID#s 2, 8, 9, 16) correspond with areas of
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contiguous habitat in Figure 7-7, San Joaquin Valley Conservation and Recovery Planning
Overview. Of the linkages, 30% (8/27) recognized (Figure 7-1, Central Valley: Missing
Linkages, Map ID#s 1-5, 7, 12 & 15) feed into areas proposed as special reserves (Figure 7-7,
San Joaquin Valley Conservation and Recovery Planning Overview). Two of the conservation
priorities identified, (Figure 7-1, Central Valley: Missing Linkages, Map ID#s 6 & 8) are
depicted in the above referenced figure, while linkages 19 and 24 feed into linkage 16 in an
area of contiguous habitat along the southeast portion of the valley. Please refer to the
corresponding Linkage Description Log sheets for more specific information.

Potential exists for agency acquisition in 52% (14/27) of the linkages, 43% (6/14) of which
were identified as having willing sellers in all or a portion of the linkage (Figure 7-1, Central
Valley: Missing Linkages, Map ID#'s 5, 6, 15, 17, 18, 24). Two of the conservation priorities
(Figure 7-1, Central Valley: Missing Linkages, Map ID#’s 6, 17) were noted as having willing
sellers, both of which have the potential for agency acquisition. Other opportunities
identified to secure or restore functional connectivity included conservation easements,
acquisition through local and national land trusts and conservancies, formal conservation
plans, mitigation banks, the Department of the Interior's Land Retirement Program, the
enhancement of underpasses, and coordination among various federal and state agencies.
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