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Vernal Pools are at Home on the Range

Vernal pools are among the rarest of California’s scarce but ecologically vital wetland resources. Although
conventional wisdom sugpests thal preserving these arcas requires leaving them untouched, new research
indicates that nearby cattle grazing actually may benefit the fragile wetlands.

BY Jaymer MagTy

Ivestock prazing in the American

West often conjures up images of

caille degrading riparian areas or

spreading cheatprass throupghoul
a desert rangeland, Tivestock’s bad reputation
among envirommenitalists is vndersndable:
Lhe popular press and sciendflc Lerature
frequently detail the negative impacts of
Erazing onscnsitive wesiern areas " Criven less
allention is the lmportant fact that cattle
grazing docs nint slways or necessarily harm
bindiversity, Ln fact, livesiock activity may in
somne cases beneflt valuable wetlands,

Several studies have shown that Hvestack
grazing can help redoce the cover of invasive
non-native species.” Additionally, ln arcas
where native herbivores have been elfiminated
{oflen thanks o human dis turbances),
livestock grazing may replicate ecolopleal
disturbance processes vital to local ecosystems

tavmee Marty wsrdes fine The Neture Conervancgy

ax the profect ecolopist for the Cuvmnes Kier
Freserve in Calr, California. She kas besn
conducting vernaf poof research for more than
six years for The Natore Corservacy, e
Liniversity of Colorado ar Boulder, and the
Ulnited Seates Air Foree,

and thereby help prevent the loss of species
dependent on those processes.® Vor years,
ecnlogists in Callfornia have reported
ancedotal accounts of wildlower displays
diminishing when prosimate prazing actvity
wias halted.

These findings inspived ccologists
studylng Callfornias vernal pools, seasonally
inundated werlands that oocur throughout
e state’s Central Valley on poorly drained
soils and provide unbgue habloat for many
endemic plants and inverrebrates, to
hypolhesize thal grazing acioally heips
matntaln plant diversity In vernal pool
grasslanich. This idea persisted for years, but
untl recently, the hypothesis had nol been
tested—even though the possiblilty that
praving might henefit vernal pool systems
should be a key issue Mo renge managers. In
2000, rescarchers at the Coswines River
Freserve; a cooperative partnership of
landowners in Califiimia dedicated (o the
preservatlon of the Cosumnes River
walershid, the only undammed river on the
Sierca Nevada's western slope, began an
experiment examining the role cattle grazing
plays in the maintenance of plant and animal

diversity in wvernal pools and their
surronmding grassland matrk,

Cavrormiy's UNigue GRassLAND 1LCOSYSTEMS
Californias grasslands are a distinctive
combination of anthropogenically altersd
uplands and rare, lntact wetlands: Decades of
ranching, agricultural use, and extended
drought perinds have nearly converted the
state’s dry uplands from perennial unchgrass-
duminared grasslands to an annual system
dominated by grasses and forbe, broad leal
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flowering planis native to Furopes Mediterranean region. ! Within
Ihese Invaded and converled grasstands, however, e vernal pools,
sinall wetlands that are havens for a diverse native Mora and sn aray of
unigue agquatic fuma, Thess pools are immdated during the winier
and slowly dry during Uhe spring.

LxpeRiMENTING Wit GrAZiNG TRENMENTS

The majocity of Califormia's upland grasslands are currently and have
besn historically prazed by livestock, As vernal pool land lsacqulred
for conservation purposes, land managers often question whether
rernoving prasing cornpletely or seasorally would benefit these sensitive
areas. Toaddress this Guestion tor Callfornlas vernal pool systems, our
restarchers comstructed Hvestork exclosures aroond groups of vermal
pooks. We tested the rpact of four graging treatments, replicated our
Lrealments across two major soll types (Glllender and Corning soils),
and included a wide range of vernal pool sizges (from 70040 1,130
srpuare meters) and shapes in the experiment. In this article [ will
diseuss twn of the treatments: a reglme replicating historical grazing
conditions with pooks contimaoushy graeed from Oetober throagh
Tume [the conwel weatment), and complete removal of grazing (that
is, vermal pools completely tenced throughour the year), We established
G replicates of our trestments at 36 vemal pools located across an
approvimately 12 362-acie site in easteen Sacramento County.

The researchers measured pool hydrology by recording water
depths in cach pool on a weekly basis Uhroughoul the winler rainy
seamon, In January and March we sampled the aquatlc bvvertebrates In
all pouls that held sufficlent water. Ten percent of the area of each pooi
was sampled by sweeping a dipnol as close o the pool boltosm as
pussible along randomly located transects. Atver surveylng each sample
for threatened and endangered species, we preserved the sample
contents b T0 peroent isopropyl aleohol. Sarples were stored al room
temperature witll they could be sorted and taxa identified o the
lowesl taxomomic level,

Lin the First year of the experirent, we established and permanently
marked quadrats measuring 35 by 70 centlmeter along three Lransects
for each ponl in three different pool zones! the deepest part of the
pool, the cdge of the pool (selected in the st year based on the high
water mark), and the upland area 3 meters from the adjacent edge
guadral. We recorded plant species compasition anmuslly in each pool
after the pools had dried and the majorily of the plant species were
flowering, generally n Apell or May, We assigned each plant speclesa
cover class value! and vsed thesevalues io caloulaie percent of vegetarive
cover. The research toamn evaluated Lhe significance of dilferences for
edch variahle with a two-way nested analysls of varlance.

Grazing Mamnrains DivirsiTy ann HYDrouocy e Versa, Poos
After just three years, the ungrazed vernal pools became overprown
with mon-narive vegetation. Both plant and fnvertebrate species
richness declinned in Lhese breatrment avcas, and the pools were inondated
for shorter time perdods relative to the pools grazed at historie levels.
These effects were so dramatic that {hey were reacdily apparent withou
any sampling. Wi observed declines in relative cover of native plant
species of 201 to 30 percent at both pool edges and in upland areas,
concomilant with an increase in cxolic grass cover in Uhe umgrased
poolsand thelr sssoclated wpland zones. The overall specles camposition

1n these ponls shifted 10 8 dominance by grasses. Perhaps the most

imporiant eatment effect was an overall decline in native species
richmess per quadrat in the edge and upland zones of the ungrazed
pools versus @ nel increase in richness in the continaonsly grarzed
puuls,

The hydrology of the ungrared ponls changed significantdy over
the thres years of the experiment. Tn 2003, the pools that were
ungrazed had an averape maxiioum inandation period of 65 days,
plus or minus 8 days, whereas the contnuously prazed pools were
inmmdated Tor @ maximem of 115 days, plus or mines 9 days: In
addition o this reduction in the fnondation period, e enprased
pools dried and refilled an average of twice per season, while the
oontirmoushy graced pools dried fewer than once per seasom O @verage,
Lnwvertelbrate taxa rlchness was negatively aflecled by these hydrologic
changes: by the third year, taxa rlclusess was approxlmately 20 percent
fower in the ungrased treatment group than in the comtinuonsly
prazed control group.

AnaryzinG RESULTS

T'hese results support the hypothesis that graeing is an imporiant
disturhance tn vernal poal grasslands. [n our study, cattle clearby were
capabile of proventing exolic grasses from dominating the vegetalion
arownd the pools. This Anding complemesits others studies of Califormia
grasslands that have documented the capacity of exotlc annual grasses
fondlornimale vepelaiive systetns uniess graving or some ol her form of
disturbance s preseat.® Pool edpes and uplind habitats are even moge
vulnerahle than ponl basing to lnvaslon by exotics, and It s not
surpisinig (hat the vegetation along the pool edges and in the uplands
was most affected by the removal of prazing.

The primary reason for the dramatle shift In hydrology in the
umigraeerd poobs ey Be an iremesse in evapotranspitation rates associated
with the abundance of vegetation, principally grasses, in and around
those pools. This hypothesis ks supporied by studles from the Midwest
thal have documented higher evapotranspiration rates in ungrazed
prasstands relative to grazed grasstands.? The pattern ol water deplls
fior 2003 in our pools also supports this Ty pothesis. The depths of the
gracd aned ungrased pools were similar during the inftial fnundation
period, but sharply diverged omee the primary vegelalion growlh
period began in early March: the ungrazed pools experlenced sharp
declines in dopth, quickly followed by complete drving,

This shift ln lypdrology Tas imporiamt implications Tor species
that inhabit vernal pools. Most bnportantly, the decreased inundation
period in ungraccd pools may not support the long reproductive
cyvcles of some rare invertebraie and verlebrale species thal depend on
the ponls. Far example, the Callfornda tiger salarnander ( Ambysroma
califorsierse) roguires a continuous inundation period of 70 w0 90
days to complete metamorphosis ¥ The ungrazed pooks in our study
clearly conld not provide sultable salamander hableat. The altered
hydrolopy also probabily is responsible for rhe low invertebrate faxa
rlehness In the study’s ungraved pools relative Lo the graced pools.
Thiis lovw rivhness probably resulted from the higher number of drying
periods in e ungrseeed poels. The invertehrate commmunilies in both
groups of pools developed quickly, reaching masiimum taxa viclhness
approximately six weeks after first Inundatdon. However, each time a
vernal pool deies and refills, G inverlebrde adulis eilber dic o leave
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the poul. Thus, Invertebrate commumity developrnend in e wigrmed
ponls was arrested maliiple times per season, whereas the communitics
in the continuously praeed pools had sullicient Hime W develop and
prosurnably support the suceesful growth ad reproduction of onger
lived taxa,

Musertne: Berier THan Namuer? Expramimic SUrprisiNG REsUims

These experimental results ralse an Imporeant question: [How did
diverse vernal pool Mors and fauma exist and thrive prior to cattle
introduction? Of cowrse, Lule ell and pronghom grased the Central
Valley grasslands prior to the lnrroduction of domestle lvestock: this
immplies that vernal pools already were adapted (0 some level of

A il esgaeririents ineenlbngy or resource management are Umited
by thelr spectflc imeframes and locales. These Frmitatioms innoway make
their lindings smimportant. Char research found tat lvestock praging
clearly plays an importand role in maintaining species diversity In the
veenal pool grasstands we studied. We obwserved (hal greving removal had
significant negative effects on the pools’ native plant communities,
pdrology, and dquatic inverlebrle communities, Clearty, prazing sho ifd
be considered a potertlally posttive force fie Uhe rsdrd enarce af bindiversity
insemesituations, Instesd of inflevibly labellag prasing as ancrvirommental
stressor, ervironmenitalises and the public shonld realize that the impace of
cattle on wildlife depends on a varicty of Buclors, and then comduct or
support. e research and shidies necessany to flaure out exactly hea those

prazing - but herds of elk and pronghorn graeed differently than Factors iterplay. W
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today’s catle. Essentlally, the entlre ecology of the current Califormia
grassland systeun is very different from the systemn that exisred prlor o
livestock introduction approsimately 150 years ago. Specifically, prior
to European seti lement, the Central Valley had a completely different
plant specles compusitiom. Cattle inireduced by settlers may have
lundamnentally altered vernal pool morphology by compacting soil
and chanping basin shapes and depths by repeated visitation duckng
wel seasons. T he resull is a gresstand sysdern adapted i the impacts of
Uvestock grazing that now declines withouwt regolar cattle disturbanee.

Anaryricar Lovrrarions ann Can o Fusenoni Resgaeon
Altwmgh this study provides imporiant information regarding grasing
ln'and around vernal pools, we need to be clear about 1ts Emitatioris.
First, although we plan (o continme the shudy for several years, 1t §s still
a relatively shorc-term study of a system deiven by rainfall and
temperature regimes. Contlnued data collection will allow s to belter
understand the ways in which grasing and interannual climatic
varlation interact to atfect vernal pool systems. Second, (hisstudy was
conducted al one area in Sacramento County with one grazing history
ancl a single stocking rate. Al hongh we manipulated graving intensity
and severily by fencing off pools, we cannot say loe cerlain whelher
the study’s results conld be replicated ar a site with a different grazing
histary, different types ol Tivestock, ordilferenl. stocking rates; however,
years of anecdotal evidence pathered throughout the state suppesls
that such replication wonlbd he possible. Finally, vernal pools occur
acruss diverse cllmatic and soil seltings in Calilfomia. Although our
results wore robaest across & wide range of pool sizes and two soil Lypes,
similar studles shiould be conducied al ot her sites in the state to test
whether these results hold across a diversity of pool conditions.

14 "NATIONAL WETLANDS MEWSLETTER

ACKNOWELIGMWERTS

Tiee andboer is foedebstend 1ol of The MNature Conservancy Interns who have
wighed o this research and 1o Earry Serpa for his aquatic Invertebrate expertise
and field support. Mz Marty thaoks Perer Karvive for reviewing the deafi
mamnseripd el varlons funding sources, including te Amlesan Grassnds
Research Furmd, Flizabeth and S‘h:phlﬂ Bechtel, fr. Foundation, Bernard Chaber
Toundstion, and & paivale dusur, lor thelr contributions.

REFEREMCES

! T.L. Fleisclmner, " Fruslogieal costs of livestock graziog b western Moot Ameiica,”
Canmrvatdon Blolagy 8 oo, 3 (1994); G2%-644, Sco alsn JLE. Freilich and
others, “Eoological effocts of renching: & six-peind critiqes,” SiaSeieme 53 no.
8 (2003): 739-TEA.

T M. DhTomass, “Tovasive weeds in ranarlands; Spectes, Impacts, and manage

ment,” Hiéed Sofemee 48 (2000): 255-205.

el Coaltins and others, "Modulation af diversity by graving aml inowing in

native Gallgrms proice,” Soience 280 (1996): T45-747. )

WL Barboour and wthers, Califivring Chansing Landseape (Secrameito: Califoe-

nla MNathve Plant Soctety, 1993).

# MG, Bachoor, [ H, Burk, and W Pits, Boesteind Phon By, 204 l,
(Menbn Park, CA: Benjumin/Uymmings Publishing Congany Tec., 1087).

¥ O, Pollak and T. Kan, “The use of prescribed fire to control lovasive exotc weeds

st Jepson Pralrie Presarve,” in Lroduyy; Crwnervatior, apd Mersageorere of ber

rid Pl Erogpsternr— Frocredings from 2 1996 Conlirrre, e U.W, Witham

and otbers [Ssecamenin: Califormda Mative Plant Society, 1998), pp. 241-

249, See also MLD. Meyer and PM. Schiffman, “Flre season and mulch

reductbon in Californda annual grassbarnd: @ comparison of restormtion st

pies,” Al 4G (19890 25 37 See additionilly 5.0, Barry, “Maruging the

Savtaents Valley vernul poanl Tandscape to sustaln native floca,” 1o Fealogr

Corervarion and Mamageimens of Wil Fool Fropmeoms  Frocoedings fram a

F895 Connferenre, eds.. COW Witham and oibers Sacrameniog Califoroia

Plive Plani Sociesy, 1998), pp. 236- 240,

D] Bremer and others, “Evapsdmmgrimtion in praide ecosystems: sfects of

grazing by cattle,” Aeroneamy Jowrnsd U3 (2001} 5385348

& H K. Shalfer o P Trenham, Ambprtons califienisne, in Satuy and Caser-
vatiorr o D% Awliitioen, wit, M.], Lannoo (Besketey: Univessity of Califor-
nbe Press, 1994), pp. 1009317002,

[




