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Cattle grazing and the loss of biodiversity in the East Bay

The negative impacts of cattle grazing on the habitat of naive species in the East Bay area are
reedily acknowledged by the agenciesand organizations most knowledgeabl e about these species. Federal
wildlifeagencieshaveidentified cattle grazing as afactor leading to the lising under the Endangered Species
Act (“ESA”) of multiple species that occur on or have been extirpated from East Bay rangelands. These
gpecies include but are not limited to the Cdlifornia red-legged frog, steelhead trout, Alameda whipsnake,
and listed species of butterflies, as well as numerous specid-status East Bay plants. Asearly as1979, the
Cdifornia Department of Parks and Recreation(“ CDPR”) identified cattle grazingas harmful to the ecology
of Mt. Diablo (CDPR 1989). The CDPR thoroughly examined the negetiveenvironmenta impactsof cettle
grazingin 21989 Environmentd Impact Report, whencommercid grazing was diminated fromMt. Diablo
State Park (CDPR 1989).

A number of public agencies permit and facilitate commercia livestock grazing on public park and
watershed land in the East Bay. Theseinclude the East Bay Regiond Park Didrict (*EBRPD”), which
grazes over 57,000 of the 93,000 acres it manages, the San Francisco Public Utilities Commission
(“ SFPUC”), whichgrazesover 20,000 of the 40,000 acres of SanFrancisco Water Department watershed
land it manages in the Alameda Creek watershed; the East Bay Municipd Utility Didrict (“EBMUD”),
whichgrazes 21,000 of its 28,000 acres; and the ContraCostaWater Didrict (“CCWD”). Althoughthis
report and public attention have beenfocused on grazing practices on EBRPD land, the issuesrai sed apply
equdly to over-grazing on SFPUC, EBMUD, and CCWD land.

The Center for Biologica Diversity (“CBD”) has provided extensve documentation and scientific
research papers to EBRPD as part of areview of their grazing management. These included areference
lig of over 150 scientific, peer-reviewed research papers and articles detailing the detrimental
environmenta impacts of livestock grazing in the western U. S,, and a 13 page summary of livestock
grazing impactson soil, stream, wildlife, and ecosystemfunctionfrompeer-reviewed, scientific studies, with
references. Also included was a comprehensive Survey of Livestock Influences on Stream and Riparian
Ecosystemsinthe Western United States (Belsky et d. 1999), asurvey of over 140 peer-reviewed sudies
on the biologica and physicd effects of livestock on western rivers, streams, and riparian areas. Belsky
et d. (1999) conducted a systemdtic literature review which specificaly searched for peer-reviewed
experimenta studies showing the postive environmental impacts of grazing, but none could be found. The
EBRPD has been unable to produce a sngle peer-reviewed scientific sudy demondrating any postive
environmenta impacts from cattle grazing in the East Bay, despite repeated requests during their grazing
review process. An andysis of the biased and fraudulent “public review” of the EBRPD grazing program
has been published by the Friends of Sycamore Valey (Schneider 2002).
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Besky et d. (1999) found that studies overwheming show that livestock grazing negetively affects
water quality and seasond quantity, stream channd morphology, hydrology, riparian zone sails, instream
and streambank vegetaion, and aguatic and riparian wildlife. Cattle grazing in generd has severdly
degraded al aspects of creek function, processes and ecology. These impacts obvioudy have significant
cumulative negdive effects for special-status species dependent on aquatic and riparian habitat. The
generd impacts of cattle grazing (extensve documentation and references can be found in Belsky et 4.
1999) can be summarized asfollows.

- Water quality

Cattle grazing increases nutrient concentrations and bacteria and protozoa levels. Sediment load and
turbidity areincreased, as well as water temperature. Dissolved oxygen levels often decline.

- Stream channel morphology

Channd width increases, and water depth decreases with cattle grazing. Gravelsin the channd bed tend
to be logt in the erosona environment and fine sediments increased in the depositiona environment.
Streambank stability is reduced, streambank undercuts are reduced in quaity and quantity, and pools
decrease in number and quality.

- Hydrology (stream flow patterns)

With cattle grazing, overland flow from runoff increases, and peak flow and flood water velocity also
increase. Summer and late-season flows decrease, and the water table is lowered.

- Riparian zone soils

Grazing increaseserasion, theamount of bare ground, and soil compaction. Infiltration of water decreases.
Litter layer decreases and soil fertility declines.

- Instream vegetation

Algee growth increases with grazing, but higher plants (submerged and emergent) often decline in
abundance.

- Streambank vegetation

Herbaceous cover, biomass, productivity, and native plant diversity decline due to grazing. Overhanging
vegetation and tree and shrub biomass and cover decline. Plant species composition is dtered and plant
sructure (horizontal and verticd) issmplified. Plant agestructure becomeseven-aged and plant succession
isimpeded.

Cattle al sograzing causesupland soil compaction, erosion, and sedimentation (Trimbleand Mendel
1995) causing water to drain overland instead of infiltrating into the ground. An unnaturd and rapid flow
of water into creeks results (Smilar to problems experienced by developments such as subdivisons that
creste impervious surfaces), further eroding soil surfaces. Within the creeks a greater volume of water
flows at afaster rate of gpeed. If the riparian vegetation is absent or fragmented, asisthe case inmuchof
the over-grazed East Bay rangelands, this expanded and accel erated flow erodes the creek banks, causing
ungtable creek banks and landdides. Eroson, gullying, and sedimentation of creeks is magnified when
cattle have access to stream channels, where they destroy stream banks through trampling and egting of
stream Sde vegetation. Schultz and Leininger (1990) documented significant differences in riparian



vegetation between grazed areas and exclosures. Because riparian communities are the most diverse
habitatsin East Bay ecosystems, the riparianimpacts of cattle grazing have resulted inthe most severeloss
of naturd biodiversty, particularly for invertebrates, amphibians, and birds.

L oss of habitat for native amphibiansand reptiles

Habitat adteration by livestock grazing (due to trampling, water qudity impacts, and impacts to
riparian vegetation) is documented to be an important factor in the decline of red-legged frogs (Rana
aurora draytonii) in Cdifornia (Jennings et d. 1992; Jennings and Hayes 1994; USFW'S 1996, 2000).
Livestock grazing isknown to decrease the auitability of riparianand aguetic habitat ingenerd (Behnkeand
Raeigh 1978; Buckhouse et d. 1981; Kauffmanet d. 1983; Kauffmanand Krueger 1984; Bryant 1985;
Marlow and Pogacnik 1985; Siekert et d. 1985) and negatively impacts habitat for herpetofauna (Jones
1979, 1988; Szaro et a. 1985; Jennings and Hayes 1994; USFW'S 2000).

Sedimentation of creeks due to the erosiona impacts of grazing mentioned above and trampling
of undercut streambanks eliminatesthe deep pools and other cover habitat needed by frogs. Eggs can be
smothered by sedimentation, and deep pools necessaryfor escapecover arefilled in. For red-legged frogs,
the loss of undercut banks and reduced water levels is particularly critica because refuge plunge pool
habitat is reduced or diminated. Grazing results in a decline in the sructurd richness of the vegetative
community, withaloss of therma cover and protectionfrompredators. Vegetationisacruciad component
of thefrog’shabitat. Emergent vegetation, upon which the frogs deposit their egg masses can be trampled
and eaten. Loss of stream Sde vegetation due to cattle grazing can reduce habitat for insects and smdll
mammas (USFWS 2000), which are important dietary components for aquatic species (Cordone and
Keley 1961), including the red-legged frog.

Grazingincreases aridity and can raise water temperatures to levels lethd to early life stages of the
red-leggedfrog. Livestock grazing canaso causenutrient loading problemsdueto urination and defecation
in areas where cattle are concentrated near the water (Doran et a. 1981). Cattle can crush and disturb
€gg masses, larvae, and metamorphosing frogs and also can draw down water levels when drinking from
amd| water bodies, leaving amphibianegg masses desi ccated or subject to diseasesuchas fungd infections
(USFWS2000). Frogsrequire rodent burrows for estivation, which are often trampled by cattle. Over-
grazing exacerbates the threat of bullfrog expansion (amgor introduced predator decimating red-legged
frog populations) by creeting dramatic changes in riparian and wetland habitat conducive to the spread of
bullfrogs (USFWS 1996).

In the East Bay, red-legged frog habitat at the state Corral Hollow Ecologica Preserve hasbeen
documented to be severely degraded by abusive grazing practices(Jennings et d. 1992), as hasfrog habitat
at EBRPD’s Sycamore Vdley Regiona Park in Danville (CBD 1999, 2000). Conversdly, excluson of
catle grazing on EBMUD lands in Contra Costa County was documented to have resulted in
reestablishment of suitable habitat and expansion of red-legged frog populations (Dunne 1995).

Loss of amphibians, reptiles, and other mesofauna (smdl animas) that require downed woody
materid isasggnificant impact from cattle grazing. There is a substantia lack of downed woody materid
on grazed areas within East Bay rangelands. What little downed wood there is tends to be kicked and
trampled by cattle so that the decomposition process fails to cregate the habitat necessary for sdlamanders,
snakes and other ground dwdling creatures. In addition, there are a'so many other indirect negative
impacts on these species reaulting from cattle grazing and the cattle indudry in generd. For example,



grazing hasresulted in the dimination of ground squirrel colonies. Tiger sdlamanders, western toads, and
many other creatures require ground squirrdl burrows for summer etivation or other habitat.

Cattle grazing is known to destroy or degrade habitat for severd other sengtive East Bay
amphibians and reptiles, induding the threatened Alameda whipsnake and the gant garter snake, and
candidate species for federd lising such asthe foothill yellow-legged frog, Cdiforniatiger sdlamander, and
the Cdifornia horned and legless lizards (Jennings and Hayes 1994; USFWS 1997).

Livestock grazing that Sgnificantly reduces or diminates shrubs and grass cover (over-grazing) can
be detrimentd to the Alamedawhipsnake (Masticophislateralis euryxanthus). The speciesavoidssuch
open aress because of the increased danger from predators and the lack of prey (McGinnis 1992). Sail
disturbance from grazing may replace native vegetation with non-native plants, potentidly degrading the
habitat and reducing the prey base for the whipsnake. Inappropriate grazing practices are cited as a
gpecific threet to the Sunol-Cedar Mountain sub-population of the snake (within Sunol and Ohlone parks)
by the USFWS (USFWS 1997).

The Cdiforniahorned lizard (Phrynosoma coronatum frontale) utilizes smal mamma burrows
or burrows into loose soils under surface objects during extended periods of inactivity or hibernation
(Zeiner et d. 1988). Soil compaction and trampling of rodent burrows by caitle can degrade habitat for
this species.

Livestock grazing threatens at least four populations of the listed giant garter snake (Thamnophis
gigas) (USFWS 1993). Studieson other garter snake species have established anegative cause and effect
relationship between livestock grazing and snake population demographics (Szaro et d. 1989). Garter
snakes require dense vegetative cover in proximity to watersde foraging and basking habitats in which to
seek refuge from predators and other forms of disturbance. Livestock grazing dong the edges of water
sources degrades habitat quality by reducing vegetative cover (USFWS 1993).

Damageto vernal pool habitats

Intensve livestock grazing can destroy the natura verna pool habitat of the Cdifornia tiger
sdamander (Ambystoma californiense) and ESA listed species of verna pool shrimp. Over-grazing is
detrimenta to vernd pool habitats due to trampling and increased sitation, and highlivestock densitiesmay
actualy cause changesinpool water chemistry and water qudity (USFWS 1994). Intensive grazing dters
natura hydrologica patterns by extensvey terracing hillsdes, compacting the soil, and sripping the
vegetative cover. Soil disurbancein naturdly occurring vernd pools, in particular the puncturing or dtering
of caliche hardpan, could increase percolation rates and shorten the duration of poal life enough so that
Cdiforniatiger sdlamanderscould no longer metamorphosesuccessfully inthose pools (Jennings and Hayes
199%4a). Cattle can drink large quantities of water, sometimes causing temporary poolsto dry faster than
they otherwise would and possibly causing breeding poolsto dry too quickly for sdamandersto be adle
to metamorphose (USFWS 2000b).

Cdifornia tiger sdlamanders have been found to be ether absent or found in low numbers in
portions of pools that were heavily trampled by cattle (USFWS 2000b). Continued trampling of a pond's
edge by cattle can increase the surface area of a pond and may increase water temperature and speed up
the rate of evaporation and thus reduce the amount of time the pond contains enough water. (USFWS
2000b). The decreasein ledf litter and woody debrisin heavily grazed areas dso reduces habitat for the



sdamander, as does trampling of rodent burrows required for edtivation. Over-grazing in verna pool
habitats was a factor in the ESA liding (USFWS 1994) of the Conservancy fairy shrimp (Branchinecta
conservatio), longhornfairy shrimp (Branchinectalongiantenna), vernal pool tadpole shrimp (Lepidurus
packardi); and vernd pool fairy shrimp (Branchinecta lynchi).

Choked-out trout

Thenegativeimpactsof cattle grazing on steel head trout and other sdmonidsare particularly severe
and wdl documented (CDFG 1996; K napp and Matthews1996; NMFS 1997, 2000). Livestock grazing
within stream riparian corridors can harm riparian ecosystems and stream channdl's (Platts 1991; Armour
et d. 1994). Grazing may dter natura riparian and channd processes and cause upland and streambank
erosion, channe sedimentationand widening, increased streamtemperatures, decreases water qudity, and
changes in the water table (Elmoreand Beschta1987; Platts 1991). Platts (1991) reviewed 19 scientific
sudies of grazing impacts on salmonids, of which 15 reported ether decreased fish abundance with
livestock grazing or an increase in fish abundance with cessation of grazing.

The increased sediment load in the creeks due to grazing impacts eiminates spawning habitat by
burying the larger 9ze gravel needed for redd (nest) building, suffocating eggs, and filling spaces in the
gravels. Thisreduces habitat for aquatic invertebrates, thereby reducing food for juvenile sdmonids. Both
sedimentation and actud trampling can damage spawning beds. Grazing impacts such as greater water
turbidity, increased sltation, higher bacteria counts, lower summer flows, and low dissolved oxygeninthe
water column and intra-gravel environment reduce fish survival.  Streambank damage and filled-in pools
due to sedimentation decreases the hiding cover for steehead.

L oss of riparianvegetation, expanded and accel erated flows, and loss of creek banks due to cattle
grazing causes streams to become shalower and wider, rasng water temperatures. Increasing stream
temperatures can be letha to sdmonids. Higher water temperatures increase sdmonid mortdity (by
breaking down physologicd regulation of vita processes such asrespirationand circulation), and negatively
affect fishgpawning, rearing, and passage. Lossof riparian vegetation hasa so reduced the amount of large
woody debris that is deposited in streams, a key factor in creating pools for young fish and otherwise
maintaining suitable sdmonid habitat. Remova or excluson of cattle from riparian areas has been
documented to improve saimonid habitat and samonid populations.

Armour et d. (1994) conservatively estimated that livestock grazing has degraded 50% of all
riparian ecosystems on federal rangelandsinthe westernU. S., and this assessment could easily be gpplied
to the public rangdlandsinthe East Bay. Habitat for the federdly threatened steel head trout throughout the
East Bay has been severely degraded by cattle grazing at the accepted stocking levels. One example is
the well-documented damage to steelhead habitat on EBRPD and SFPUC land in the Sunol dlotment in
Alameda Creek (Moyle 1993; Bookman-Edmonston 1995, 1995C, 1995D; Murphy and Sidhom1996).
The dlotment haslarge areasof bank erosion, riparian vegetationdamage, and sediment deposition, aswel
as abundance of organic nutrients leading to algal blooms and lowered oxygen levels.

Goodbye butterflies
Cattle grazing is documented to have negative impacts on habitat for rare butterflies, and isathreat

to Bay Area endangered and threatened butterflies. For example, the Bay checkerspot butterfly
(Euphydryas editha bayensis) isthreatened by over-grazing of the serpentine grasdandsinwhichitshost



plants grow (White 1986; USFWS 1987, 1998; Biosysems 1994). According to USFWS, years of
intensve livestock grazing condtitutes one of the “assaults onitshabitat” that has contributed to its decline
(USFWS 1987).

The Bay checkerspot requires Plantago erecta and Castilleja exserta (native wildflowers) as
host plants. Over-grazing and the resultant soil erosion (plusloss of the soil seed bank and the mycorrhiza
layer) hasreduced or extirpated these speciesfrommuchof the East Bay. Cattle both eat these host plants
and create disturbed soil conditions which favor invasive species that eliminate the native wildflowers
(Murphy and Weiss1988). Over-grazing by livestock hasbeenimplicated in extinctionsof severa colonies
of this butterfly (USFWS 1987). Bay checkerspots have been documented to have been crushed by cattle
(Elam, et d. 1998), and researchhas shown that a substantia fraction of eggs, larvae and pupae could be
lost to crushing in areas that are heavily grazed (White 1986).

Cattle grazing is dso partidly responsble for the decline for severa other threastened species of
butterflies in the East Bay, including the cdlippe siverspot, Myrtl€' s silverspot, and Lange' s metamark
butterflies (USFWS 1997a, 1997d; Biosystems 1994).

Wildflowers or weeds?

The natura ecosystems of the East Bay have undergone massive change since European settlement,
and livestock grazing has been one of the mgor causes of that change. Pre-settlement native perennid
(perasting throughout the year) grassands were composed primarily of deep rooted perennial bunch
grases and wildflowers (particularly speciesin the Lily family), with annua grasses and wildflowers, and
mosses and lichens growing in between the perennids. This grasdand community evolved with fire and
native ungulate browsers such as ek, deer, and antelope. It should be noted that cattle grazing does not
mimic the browsing patterns of those native ungulates. The native grasdand community of Cdiforniawas
considered one of the most diverse, beautiful, and productive grasdand ecosystems in the world.

Theintroductionof cattle into the perennid grasdands of Cdiforniaresulted in the introduction of
many species of annud non-native invadve weeds such as black mugard, various thistles such as star
thistle, and filaree. Non-native plant seedswereintroduced to the Bay area from the hooves and hides of
cattle, from cattle feed, and in a myriad of other related ways. Introduced cattle ate and trampled native
perennia bunch grasses and wildflowers, dlowing the non-native species to replace the native grasdand
community. Today, instead of a perennia grassand that protects the soil surface, our grasdands are
compaosed of annual weeds that die in the summer and leave the soil bare. When the fdl rains come, the
unprotected soil surface erodes away into the creeks. This has destroyed the soil seedbank (native grass
and wildflower seeds present in hedthy soil) and resulted in habitat fragmentation.

Over-grazing by cattle aso results in a disturbed soil surface that provides the preferable habitat
for continued non-native annual weed growth. Therole of cattle grazing in Soreading weeds is thoroughly
discussed in Livestock Grazing and Weed Invasions in the Arid West (Belsky and Gelbard 2000), a
summary of 189 peer-reviewed studieson livestock grazing' s contributionto weed introductions. Invasve
exotic weeds have diminated numerous senstive plant speciesin Cdiforniaand the East Bay.

Over-grazing by cattle has directly or indirectly led to the decline of sengtive plant speciesin the
East Bay, and hasbeenafactor inlising many plants as threatened, endangered, or sensitive species. For
example, the Mt. Diablo fairy lantern (Cal ochortus pulchellus) and Oakland star-tulip (C. umbellatus)



arerare perennid liliesthreatened by cattle grazing (CNPS 1994). Thesespeciesareknownto persist only
inlandsthat are ungrazed, infrequently grazed, or otherwise undisturbed by management activities (Dunne
2000). Many of these traits are dso common to other specid datus species habitats, particularly the
Diablo sunflower and the bent-flowered fiddleneck - these ndtive species are not present inmost watershed
areas that are grazed (Dunne 2000). Grazing is partialy responsible for extirpation of some populations
of large-flowered fiddleneck (Amsinckia grandiflora). Theintroduction of cattleinto the Livermore area
is thought to have degraded the ndtive grasdands that once existed there which supported this species
(USFWS1985). Therange and population numbers of the soft bird’ s-beak and palmate-bracted bird's-
beak have been reduced by intensive livestock grazing (USFWS 1986, 1997b). Other lised Bay Area
plantsthreatened by cattle grazingincude the M ost beautiful jewe flower, Presidio clarkia, pdlid manzanita,
and Contra Costa goldfields (CDFG 1992; USFWS 1995, 1997c, 1998b, 1998c).

Because the federdly threastened Santa Cruz tarplant (Hol ocar pha macradenia) isaspecies that
requires disturbance and remaining populations are threatened by proliferation of invesve weeds, pro-
grazing advocates have latched onto this species as poster child for the benefits of livestock grazing. The
tarplant evolved with disturbance from fire and native grazers, not cattle, and has responded best to
burning, mowing, and scraping treatments to mimic natura disturbance (USFWS1998d, 2000a). There
is some evidence that carefully managed grazing can bendfit tarplant populations by keeping non-nétive
weedsfrom crowding out the species. Unfortunately, neither the EBRPD nor EBMUD practice carefully
managed grazingon landswhere the tarplant occurs- they permit un-managed commercid grazing. Infact,
according to USFWS, heavy grazing is most likely responsible for the recent decline of four of the
remaining populations (out of 20 known), including a population on EBRPD land in Wildcat Canyon
over-grazed by cattle (USFWS 1998d, 2000a). The best known population of the tarplant in the East
Bay was on EBMUD land a Pindle Vidabeforeit was grazed, and thereisalarge populationin Sobrante
Regiond Park that has never been grazed (J. Dunne, EBMUD, pers. comm.2001).

Wher e have all the oaks gone?

It iswidely acknowledged and study results show that grazing is afactor in the failure of severd
species of Cdifornia oaks to reproduce and recruit new members (CDPR 1989; Keator 1998; COF
2001). Cattledirectly destroy young oak trees by trampling them and egting them. Higtoricaly, oakshave
been cut down for many reasons, induding by ranchersto try to get more forage production. Lossof these
oaks trandates into loss of biodiveraty (over 300 species of vertebrates and 5000 invertebrates directly
or indirectly require oaks). Numerous East Bay Regiond Parkswithheavy cttle grazing have large areas
which exhibit poor or no oak regeneration.

Impacts of grazing on other native species

Grazing has been shown to reduce songhird diversty, in particular, at Point Reyes in Marin
(Holmes 2000). Caitle grazing is dso a threat to loca migratory habitat for the Western yellow-billed
cuckoo (Coccyzus americanus occidentalis), aripariandependent species. Sunol Regiond Park isone
of the few areasin Cdiforniawhere it may till be present. According to CDFG, the mgjor threet to the
peciesis|oss and degradation of its riparian habitat, including adverse impacts from water projects and
livestock grazing (CDFG 1992).



Tule dk (which occur in the Sunol areq) are negatively affected by cattle grazing, due to
competitionwithcattle for preferred forage and browse, the possibility of disease spread by livestock, and
the effects of fencesontheir mobility. Numerous studies have documented that elk will leave an areawhere
cattle are introduced and prefer those areas ungrazed by cattle (Wagner 1978). A study by Jon Skovlin
(1968) found that elk usewas sgnificantly lower onranges co-habited by cattle than in those where cattle
use was redtricted. Cattle serve as vector to spread disease and parasites, both netive and exatic, to wild
animals. Cattle have been documented to pass numerous diseasesto wildlife, such as brucelloss, circling
disease, encephdlitis, tuberculos's, pneumonia, and bluetongue. Wyoming Game and Fish Department
officds beieve that widespread ranchingthat forces ek to concentrate inlocalized areasisthe mainreason
the number of elk calves born in that state has declined in recent years (Jacobs 1991).
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