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What’s Happening at the Marsh? Spring into Summer in the Wetlands

by Dr. Peter Bowler, Arboretum Director

FromtheArboretumvisitorshavealovely overlook of
the UC Natural Reserve System@® San Joaquin Freshwater
Marsh Reserve, a202-acre wetland purchased by the State
(UC Board of Regents) in 1970 for teaching and research.
TheNatura Reserve Systemismade up of 36 Reservesthat
aremanaged by the University of California@ten campuses,
andUCI administerghe SanJoaquinFreshwateMarsh
Reserve, theBurnsPinyon Ridge Reservenear YuccaVa ey,
and will bethe administering campusfor theAnzaBorrego
Reservewhen it isestablished inthe near future. Asisthe
casefor many of the Reserves, theresearch areaswithinthe
Marsharenot opentothepublic, however, most of theMarsh
may beviewed fromtheregiond hikingandridingtrail long
the San Diego Creek levee passing through the Reserve,
andfromthebicycletrall dong University Drive.

L ooking down on thewetland from theArboretum, one
of thestriking festuresof theMarshisthezonation of vascular
plantsfrom riparian treesand shrubsa ongitsupper edge, to
thelow herbaceousvegetationinatrangtiona zone, andfindly
theemergent cattailsand bulrushesat thelowest elevations
wherethey areinundated during thewet season. Herbaceous
emergent plantssuch ascattailsand bulrushes characterize
Marshes, which are usually penQsystemswith aninflow
and effluent. San Diego Creek onceflowed aong the base
of theArboretumandthroughour Marsh,howeverthat
perennial water source was lost when the creek was
channdlizedin 1968. This, plusgroundweater pumping, caused
thewater table beneath themarsh to drop over adozen feet,
so that the Marsh Bhistorically agroundwater depression
wetland (kept wet by ashallow aquifer) Bwastransformed
into asurfacewater depression wetland (meaning that only
surfacewater keegpsthe ponds seasonally wet). Thecattail-
dominated shallow pondsof thethree Ghatural Qeells (upper,
middle, and lower marsh) dry upinthesummer, makingitan
ephemeral OVl editerraneanOwetland. For afew monthsin
thewinter, these pondsreceive creek water that hasflowed
through the Carl son Woods mitigation areaacross Campus

Drive, then they lose water through evaporation and
trangpiration till they aredry by mid-summer. Onthe San
Diego Creek side of the Reserveisa6.08 acre mitigation
wetland created by Hoag Hospital in 1996, and eleven
Experimental Pondsbuilt in 1999. This50-acre areawas
oncewetland but becamefilled with mud when adam was
built acrossSanDiego Creekto protectcommerciakalt
desiccatiorbasinsn BackBay. Thesecommerciakalt
production areaswereused for many years, butintheinterim
the historic wetlands above the dam filled with mud from
spring runoff. TheHoag Mitigation Steand the Experimentd

Pondswereexcavated from the sediment behind theold dam,

returning wetland conditions to an area that had been
converted to upland . Asopposed to the cattail marsh areas
bel ow theArboretum, the Experimenta Pondsand theHoag
Mitigation site have water pumped directly into them from
San Diego Creek.

The primary woody componentsof theMarsh@riparian
zoneareblack willow (Salixgooddingii), mulefat (Baccharis
salicifolia), afew individualsof arroyo
willow (Salixlasiolepis), sandbaror ';iu« o
narrow-leaved willow (Salix exigua), %faﬁ}fi "
andbelow theArboretumsomeplanted &% ‘{: .
western sycamore (Platanus ‘m{
racemosa) and cottonwood trees
(Populusfremontii). Thetransitional
zone includes salt grass (Distichlis
spicatg, frankenia (Frankeniasalina),
and in some places along the wetland
edge, smartweed (Polygonom
amphibium) and mugwort (Artemisia
douglasiany. Broad-leaved cattails
(Typha latifolia) dominate shallow
areasinthe 150-acre upper, middle and lower marsh bel ow
theArboretum and dong the bluffsto San Diego Creek, and
California bulrush (Schoenoplectus californicus) are

abundant at water depthsthat aretoo great for cattails. In
Continued on page 7
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Raccharis salicifolia
From The Wildlewers of
Californks by Mary Elizabetb
Pasona



A ThumbnailGeologyof theSierraNevada

by LauraLyons, Nursery Manager

Californiahas been ageol ogic hot spot for hundreds of
millionsof years. Platescolliding, subducting, rocksjammed
ontotheNorthAmerican continentwilly-nilly, volcanicactivity
on a massive scale b the Golden State is a geologic
laboratory of thefirst order.

However, let@ focus on the Sierra Nevada. Ted
Konigsmark&excelleniGeologicTrips: SierraNevada
laysout the history of therangein quitereadabledetail. If
youwant to really sink your teethinto the geol ogic story of
our state | highly recommend it, but here@the cliff notes
version of thegeologic history of the SierraNevada.

Thegtory beginssome 80-150 millionyearsagowhena
massive chain of volcanoes covered the site of the present
Sierras. Thesevolcanoesweretheresult of the Farollan
Plate being pushed under the North American Plate by the
Pacific plate, cresting achain of subduction zonevol canoes
a thesteof the present Serras. Themodern Cascade Range
isageologic equivaent, and even comesfrom theremnants
of the FarollanPlate,now known asthe Juande Fuca.
However, therootsof the Serrasarenot inthelavaserupted
above ground, but the huge chambers of magma (molten
rock ismagmaunderground, lavaonceit bresksthe surface)
that fed the surface eruptions. Vol canoestypicaly haveboth
ashallow chamber and adeep magmachamber, so there

L ooking up Kings Canyon (left) from Hwy 180.
Photoby Laura Lyons

Middle fork KingsRiver

Monarch divide

were many zones of molten rock undernegath thevolcanic
chain.

Thelife-gpan of avolcano can bemeasured inmillions
of years, but
eventually
every volcano
dies. The
magma
chambers
slowly cool
and solidify
underground
into a very
special rock
known as
granite.
Granite is|i s W -
actually a " Iﬂﬁrﬂédﬁfére?'{g‘rﬂbroc}sé‘re
highly varigble | visibleinthisboulder near Zumwalt
rock, formed | MeadowinKingsCanyon, illustrating
of four | thegreat variability in Sierragranite.
different Photoby Laura Lyons
crystalline

mineralsbmostly quartz, feldspar, with small amountsof
biotite and hornblende. Its color can be highly variable
depending ontheproportion of thedifferent minerds. Serra
granites are usually shades of gray. The variability in

South fork Kings River



composition and cooling ratesa so affectshow the granite®
jointsform, and how it behavesasit isexposed by erosion.
Somegraniteisamost unjointed and isextremely resistant
to erosionjothergranitedorm concentricshellsasthey
erode, leading to formationslike the domes of Yosemite
and Kingscanyon.

TheSierrasof todayareacrazyquilt of granitefrom
theseold magmachambersmostdistinctenoughthat
geologistscanidentify and datethem. In'YosemiteValley
alone geol ogistshaveidentified six distinct granite masses
(known asplutons).

The second part of the story beginsbarely fivemillion
yearsago babreath ago, in geologictime. Thesiteof the
modern Serraswasmerdly azoneof rolling hills, theeroded
remnantsof theancient volcanoes. TheFarollan Plate had
disappeared, subducted underneath the North American
plate, and instead atransform boundary, the San Andress,
formed astheremaining platesdid alongside one ancther.
But likethe phoenix risng fromtheashes, anew

carvedtheriver valeysof the Sierrasinto someof thenatura

wonders of theworld Bvalleyswith namesof Yosemite,
Hetch Hetchy, and Kings Canyon.
KingsCanyonisparticularly interesting to ageologist
for anumber of reasons. What | found most fascinatingis
that the upper canyon wasglaciated and thushasaU shaped
profiletypical of aglacia canyon, but thelower half was
untouched and thusis still aVV-shaped, river cut canyon.
Twofor one, asit were. KingsCanyon aso passesthrough
someinteresting roof pendants, hassomelovely waterfdls,
meadowsand hikingtrails. Try visitingin spring, beforethe
Memoria Day weekend, both to enjoy thewildflowersand
thelack of crowds. Spendafew daysexploringKings
Canyon,Crystal Caveandthe Sequoiagroves,Sierra
mountain lakes and windswept graniteridges. Thetwin
parkshave so muchto offer, and arejust ashort drive away.

Ted Kongismark, GeologicTrips: Sierra Nevada
Geopress, 1983.

periodof mountainbuilding beganalonga
massivefault zone paralel tothe SanAndreas
Bwhatwe now know asthe SierraFrontal
Zone, east of the present chain. The modern
Serashegantorisebquiterapidly, asmountain
building goes. Over thenext fivemillionyears
the bulk of the overlying rockswere stripped
away by erosion, baring the ultrahard granite
coresof those old volcanoes. The mountains
continued to rise, and themodern Sierraswere
born.

Not all of theoverlying rock, however, was
stripped away. You can il find so-called roof
pendant®f olderrockontop of the Sierra®
granite, especially inthe southern Sierra. In
Sequoia/Kings Canyon, for example, thereare
some extensive beds of limestone and marble
(limestonethat has been changed by heat and
pressurg If youwant proof of how much
the geologic locale has changed over time,
consider that limestone is formed on the
oceanfloor! Thesebedsjn turn,giveriseto
someinterestingcaveshroughouthepark,
though only onesignificant cave, Crystal Cave,
isopentothepublic. Other roof pendantsare
foundthroughouthe park,formedof other
more exotic rocks.

Thefinal part of the Sierra@story iswritten
notinstone, butinicebglacierice. Glaciers

Center section: Photo essay, the Life and

Introduction

One of themost fascinating partsof my visitto Sequoia
Nationa Park wasunderstanding and identifying thelife stages of
aSequoiatree. Most authoritiesrecognizefour stages, but for
thisessay, | added a@ransitionGtage asthe Sequoiamovesfrom
adolescenceto maturity.

All of the agescited arevery approximate. How fast and
how successfully aSequoiagrowsdependsgrestly onthe
amount of water and sunlight, and thefireconditionsinthearea.
A Sequoiathat germinatesright after afire, wherethe canopy has
been destroyed to let in sunlight, wherenutrientshave been
returned to the ground as ashes, and has adequate water
availablewill grow very rapidly. If any of thosethreevital
elementsbsunlight, water and nutrientsbislacking, the
Sequoia@growthwill suffer.

| am indebted to the classic book Giant Sequoiashby
Hartesveldt, Harvey, Shellhammer & Stecker published by the
SequoiaNatural History association Bthe Friends organization
for SequoialKings Canyon National Park. | asothank the
rangersfrom the Grant Grove Information center, whose guided
talks helped me brush up onmy Sierratree | D and understand
thelife stagesof asequoia, and who patiently answered my
questions.

Timesof aGiant Sequoia
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ThelLlife andTimeéof aGilantSequoia

Stage 1: Sedlling

I wmmae | NitSTirstfew
< o AL D BN Clccoles of life,
it ayoung Sequoia
growsrapidly,
tryingto outrace
sy Other speciesfor
vital water and
sunlight. Young
Sequoiascan be
identified
primarily by their
didinctive
foliage. Older
Sequoiasare
vighleinthe
background

Stage 3: Transition

At about 100 - 125
years, the
Sequoia begins to
take on the
distinctive
appearance of the
species. The bark
turns cinnamon
red and thickens,
making the trees
more resistant to
fire. The base
develops its
distinctiveflair.
Lower branches
begin to die, and
the top begins to
spread out.
Vertical growth
slows, and the
trunk thickens..

Stage 2:
Spire Top

At approximately 75-100
years the young Sequoia
has reached about 75-100
feetin height. It still has
= branches down to the
ground, and the tree has a
' very symmetrical,
pyramidal appearance.
Thebark isstill grayish-
brown. Shape and foliage
are the best way to
identify a"spire top."
Young Sequoias are often
found in groups, like
these treesin the Giant
Forest.

Stage 4:
Middle
Age the
Dome Top

Stage

As the Sequoia passes into
itsthird or fourth century, the
lower branches have all died,
and the top of the tree has a

very dome-like shape.

Vertical growth has greatly

slowed, and the trunk and

upper branches increases
greatly in girth. Depending
on conditions in the forest,
the tree can stay in this stage
for centuries. By thisage,
thereisno problem
identifying the tree as a Giant
Sequoig, like this spectacular
specimen at Crescent

" Meadow in the Giant Forest

grove.
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Forest: Snag Top Stage

At some point, either fire damage to the base or, more rarely,
lightning strikeskillsthetop of thetree. From hereforward, the
tree gains no more height, but the remaining branches grow greatly

ingirth, asdoesthetrunk. For example, the General Shermantree

(Ieft), the largest tree by volume in the world, gains about 40 cul. ft
of new growth each year, the equivalent volume to the mature pins,
firs or cedars that surround these monarchs of the forest. Above,

the top of the venerable General Grant tree, another of Sequoia's
largest and most famous trees.

Stage 6: Death

Ultimately, all Sequoiasfall victimto Timeand crash tothe
forest floor. Their brittle wood frequently shatters as the tree
falls. It cantakeavery longtimefor afallen Sequoiato
decompose. Their wood is highly resistant to rot and insect,
leaving fire asthe primary element to hasten their
destruction. Occasionally a Sequoiafallsrelevantly intact.

Thistree in the Giant forest toppled about 20 years ago.
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All Photosand Text by LauraLyons




Notesfrom thel\*'iﬂu rseryJuly2009

By LauraLyons, Nursery Manager

My, succul entsare certainly popular right now, aren®
they?

IsnOit great,then,thatl haveanumberof nicenew
succulentsfor our July and August sales, and moreinthe
pipelinefor thefall and yes, next spring Pwe are already
thinking that far ahead!

Wehave somenicenew itemsfor July andAugust. Firgt
up is Sedum @ape Blanco,Ca Caifornianative sedum. |
haveto admit I had NO ideatherewere Sedums nativeto
the Golden State. Thereareactualy quiteafew, but they
arenativeto central and Northern Cdifornia. Sedum @ape
Blanco@s acharmingJow growingselectionwith tiny
rosettes of silvery grey leaves. 1t formsalow, mounding
plant.

Another new Sedum is Sedumhispicumvar. purpurea.
Thisisalow growing, slver-bluemat of foliagewith avery
interesting texture. 1t makesagreat border or

thevery popular succulent shrub, Portulacaria afraisback
instock. Elephantslovethe succulent leavesinitsnative
Africa, leading to the common name, " El ephant@food." It
Isaninteresting mid-sized succulent shrub. It can betrained
Insomevery interesting ways, or even used asaBonsai.
Another favoriteis Sedunspuriumverigatium ahardy
andlow growing succulent with verigated, pink-tinged|eaves
Also sometimes sold as Sedum "Tricolor,” a more
descriptivename. Likemost sedums, itisalow-growing
plant perfect for bordersor rock gardens.

We aso regularly carry several different varities of
Echeveriabusually threetofive per sale, and, also, you
can count on usto have plenty of the popular genusAloe.

Looking aheado thefall, we havea numberof new
nativesin production, and with apinch of luck I @l havealot

to share with you in the next edition of Notes from the

Nursery.

ground cover. | loveto plant it around other,
larger succulentsfor contrast Bl'vehaditinmy
gardenfor acoupleyearsbut just wasableto
obtain somefor the garden recently.

Another nice selection is Crassula
nudicalisvar. platyphylla. Thisisanother low
growing sdlectionwithround, plate-likeleaves.
New leavesarea vivid mahoganyedbin
springtimewhen thereislots of new growth,
theplantisalmost all red! The parent plantsl
obtained were much admired (and coveted) by
severa volunteersand researchers, so | expect
it to be popular!

| have several different varieties of
Sempervivunn varyingstagesandplanto
roll themout in July or August. Sermpervivums,
alsoknown as"Hen and Chicks" or "Live
Forevers" likemany of our popular succulents,
haveinteresting foliage colors and patterns.
From the subtle Sempervivum tectorum
calcareum with its red-tipped foliage to
Sempervivum"Lavender and Old Lace,” with
itspurple-tinged leaves, they areaninteresting
and easy togrow group. They spread by making
offsets, hencetheir common name.

Wehaveplenty of other succulentsin stock,
someback after along hiatus. For example,

UCI Arboretum
Saturday Plant Sale

Augustl 9a.m.tonoon

Selection of summer bulbs and

Excellent salection of succulents,
including Aloes, Echeverias, Sedums and

Easyto grow items- andplantsfor the

Formoreinformationcall (949)824-5833

perennialsfor sale

much more

advanced gardener, too!

Free admission and parking




What’s Happening at the Marsh?, continued from page 1

the created Experimental Ponds, thesmallest of theMarsh®
bulrushes, the coastal or alkali bulrush (Schoenoplectus
robustu$ occupiesanddominatesshallowshelfareas
(comprising 60% of the surface area of each of the
experimentaponds) Olney®bulrush(Schoenoplectus
americanus) - another shallow-shelf preferring species, and
Cadliforniabulrush occur inaninterior zoneaongtheedge
of deepermore permanentlywet areas(40% of pond
surfaces). While the bulrush zonation does illustrate
microhabitat selection among these congeners, the shallow
shelvesare mowed Bthen filled with water - in October to
hold the pondsin astate of arrested succession. Without
intervention, thelarger Californiabulrushwould eventualy
encroach and excludethe other two. Wehavedlowedthis
QlimaxGsuccessionto occur inthe Hoag Mitigation Site, so
that the Reserve has about 150 acres of (hatural Ocattail
habitat bel ow theArboretum and dong the bluffs, 46 acres
of mowedandmanagedulrushhabitat,and6 acresof
climaxCaliforniabulrushhabitat.In apreviousriends
Quarterly article (Bowler, PA.,
/7 Arboretum Quarterly, Spring-
Summer 2007) | explained how
wetland plantsconvey oxygentother
/roots, allowing themto surviveinthe
/ anoxic sedimentsof the pond bottoms.
Thepracticeof fillingthe pondstoa
. depth of about a foot of water on the
 shdllow shelvesinthefall makesthissitean
| attractiverefugefor migratory waterfowl and
|/ anidea habitat for wading birds. Wading
birdsnest and travel back and forth between
Back Bay andthe Marsh,forming a meta-
population connection between these two
protected natural areas. The Natural Reserve
System negotiated with the UCI campus to
establish a150 foot buffer zone around the Marsh. That
band has been planted with highly successful coastal sage
scrub comprised of California sagebrush (Artemisia
californica), encelia (Encelia californica), buckwheat
(Eriogonumfasciculatum), black sage (Salviamellifera)
and other shrub or herbaceous taxa characteristic of the
local sage scrub community.

Largenative predatorsin the Marsh include coyotes
and bobcats, which excludethe non-nativered fox and keep
small predators like skunks, weasels, raccoons, and
opossumsfromproliferating. During past severd weeksa

coyotepair with four pupshasbeenseenmanytimes.
Interestingly, the pupsand adult femalea | haveawhitetip
ontheir tailsbpassed down froman old femal ethat hashad
many littersinthe Marsh. A bobcat hasalso been seenin
both the Arboretum and the Marsh during the past month.
While severa hundred bird specieshave beenrecordedin
theMarsh over the past four decades, the NRS checklist of
themostcommonlyobservedirds containsroughlya
hundredspecies.JohnAvise®OrnithologyLaboratory
courseecorded?7 specie®f birdsin oneclasssession
during themigratory season last winter (February 26, 2009).
Most of thespeciesarewaterfowlor wadingbirds,and
some of the most conspicuous observed thistime of year
include snowy and great egrets, great blue heron, avocets,
black-neckedtilts, Americancoots,Leastterns,black
crownednight heron,ruddyandmanyotherspecief
ducks. Negtingislargdly over, thoughmy Fidd Freshwater
Ecology classfound aplover nest withthreeeggsinit during
thelast week of June. Thereareseveral pairsof Cdifornia
gnatcatchers that nest in the created coastal sage scrub
habitat in the 150-foot protective zonethat separatesthe
Marsh from eventua planned development on UCI North
Campuslands.

The Marsh hasonly two snakespecieghat have
survived as habitats around it have been devel oped, and
these non-venomousreptilesarethe common gopher snake
and the Californiakingsnake. Pacifictreefrogs, lender
salamanders, and western toads constitute the native
amphibian fauna, and the highly predatory South African
clawed frog (Xeonpuslaevus) is, unfortunately, presentin
high numbers. Thereareno nativefishes, but mosquitofish
(Gambusia affinis) and afew carp and bullheads enter the
systemaswateris introducedrrom the CarlsonWoods/
IRWD areaintothe cattail habitatsor from San Diego Creek
water pumped into the Experimental Pondsand Hoag site.
Itishoped that when aviable connection isre-established
with San Diego Creek that the estuarinefisheshistorically
present will return. Thenativeland snail Helminthoglypta
tudiculata occursa ong the Marsh periphery, and theexotic
Spanish Milk Snail (Otalalactea) and European garden
snail (Helix aspersa) are abundant in the sage scrub and
uplands. Thelatter two are abundant and problematic at
theArboretum.

TheMarsh doeshave one extraordinary and senditive
native speciesthat hasaremarkableand vibrant reproducing



What’s Happening at”tile Marsh?, continued

population. The Pacific Pond Turtle (Actinemys
marmorata pallidaBCalifornia@only nativeturtle) hasits
largest regional wild population in the Marsh, and the
estimated 236 animal s have agood population structure
withawidediversity of ageclasses. Pondturtlesleavethe
wetlandtolay their eggs, and crawl up ontothebluffsseeking
proper soil conditionsin therestored coastal sage scrubto
nest (they have even been seenintheArboretum!). Thisis
agood exampleaf why wetlandsneed thenaturaly occurring
adjacent uplandsto remain healthy Bthusitisparticularly
significant that UCI and the NRS reached the non-
development zone agreement in thelate 1980s.

A walk alongthedikesandroadsin the Marshthis
timeof year reved smany spectacular native plantsinflower.
Thepde-ydlow flowered marshmalow (Malvelaleprosa),
alkali weed (Cressatruxillenssbasmall native perennia
with subtle white flowers), heliotrope (Heliotropium
curvassavicum and frankenia (Frankeniasalinawith
lovely minute lavender flowers) can be seen in abundant
flower dong many of themarshroads. Among theemergent
herbaceoumarshplantscattailshaveaspikeof pollen
and devel oping et tailsQ and therearewaves of flowering
bulrushesof al three speci es, depending upon wherethey
occurin thedrying shallowsandponds. Yerbamansa
(Anemopsiscalifornienss) isflowering along several pond
margins. The seed dispersing @ottonCof cottonwoodsand
black willows is nearly finished for the year. Evening
primroses (Oenothera hookeri ssp. elata) planted by my
studentsduring Spring Quarter are now abouquet of yellow
aongtheshaded marshroads. Therearedtill afew mulefat
withwhiteflowers, andinthedrying pond bottomspurple

western sea-purslane (Sesuviunmverrucosum flowers
attract Marine Blueand other lycinid butterflies.

Aspart of ongoing restoration efforts, thisfall wehope
toremoveover 3500linedl feet of roadswithinthewetlands
andingtal better culvertsand other infrastructure - thereby
expanding and restoring actual wetland acreagewithinthe
Reserve. Thisisproviding asuperb opportunity for research
into turtle behavior as 23 individual swearing transmitters
are being tracked to see where they go to nest and what
they do aspondsdry up in our Mediterranean climate.

Teaching and research are central to the Natural
ReserveSystemmissionband,of course siteslike the
Marsharedefactorefugedor wildlife aswell. Classes
using theMarshincludeover adozen Bnotably Limnology
andFreshwateBiology (Bio. E179),Field Freshwater
Ecology (Bio. E179L), Restoration Ecology (Bio. E175),
Mediterranean Ecosystems (Bio. E182), Global
Conservation Biology (Bio. E190), and many, many more.
TheMarshisaprimary research sitefor Michael Goulden®
group (Earth System Science), and numerous Ecology and
Evolutionary Biology faculty haveongoing projectsstudying
marsh plant ecology. | am appending alist of someof the
recent publications (to be posted as pdfsonthe UCNRS
Marsh website) emanating from research conducted at the
Marsh, aswell asselected Marsh websites.

Recent Doctoral and Masters Dissertations,
Department of Ecology and Evolutionary Biology

Franke,D.M. 2004. Resistanceand phenologiesn
Brassicarapa: Multiplefactorsinfluencedamageandits
fitness impacts. Doctoral Dissertation
submitted to the Department of Ecology and
Evolutionary Biology aspartid fulfillment of the
Ph.D.

Rocha, A.V. 2008. The Importance of
Intrinsic Controlsin Driving I nterannua Net

Ecosystem Production Variability. Doctoral
Dissertation submitted to Earth System
Sciencesaspartid fulfillment of thePh.D.

Talluto, M. 2005. Historical change in
California@® shrublands: The effects of
resources and fireon grasd and encroachment.
Masters Thesis submitted to the Department



of Ecology and Evolutionary Biology in partid fulfillment of
theMastersDegree.

Publications:

Bowler, PA. 2008. Artichokeasan Ecologica Resource
and ItsUtility asaPrecursor to Restoration (California).
Ecological Restoration 26(1): 7 D8.

Czimczik, C.I., K.K. Treseder, M.S. Carbone, and S.E.
Trumbore. 2005. Radiocarborba low-impacttool to
study nutrient transport by soil fungi under field conditions.
New Phytologist 166: 595-600.

Franke, D.M.,A.G Ellis, M. Dharjwa, M. Freshwater,
M. Fujikawa,A. PadronandA.E. Weis. 2006. A steep
cline in flowering time for Brassicarapa in southern
California: population-level variationinthefield andthe
greenhouselnt. J. Plant. Sci. 167: 83-92.

Franks, S.J., S. Sm and A.E. Weis. 2007. Rapid
evolution of floweringtimeby anannud plantinresponseto
a climate fluctuation. Proceedings of the National
Academy of Sciences of the United Sates of America
104(4): 1278-1282.

Goulden, M.L., M. Litvak, and S.D. Miller. 2007. Factors
that control

TyphamarshevapotranspirationAquatic Botany 86:
97-106.

Talluto, M.V., K. N. Suding, and P.A. Bowler.
2005. Factors affecting understory establishment
in coastal sagescrub restoration. Madrono 53(1):
55-59.

Rocha, A.V. and M.L. Goulden. 2008. Large
interannual CO2 and energy exchangevariability
in a freshwater marsh under consistent
environmental conditions. Journalof Geophysical
Research 113:G04019(12 pages).

Rocha, A.V. and M.L. Goulden. 2009. Why is
marsh productivity so high? New insights from
eddy covariance and biomass measurementsin a
Typha marsh. Agricultural and ForestMeteorology
19: 159D 168.

Rocha, A.V.,D.L. Potts,and M.L. Goulden. 2008.
Standing litter as a driver of interannual CO2
exchangevariability in afreshwater marsh. Journa
of GeophysicaResearci13:G04020(10 pages).

Smith-DowneyN.V., J.T. RandersonandJ.M. Eiler.
Molecular hydrogen uptake by soilsin forest, desert, and
marsh ecosystems in California. 2008. Journal of
Geophysical Research 11: G0307 (11 pages).

Weis A.E.and T.M. Kosder. 2004. Geneticvariationin
flowering timeinduces phenological assortative mating:
quantitative genetic methods applied to Brassicarapa.
AmericanJournalof Botany91(6): 825-836.

Undergraduate Student Posters Presented at
Symposia:

NerhusB.S,Jr, L.C. JacksonPA. Bowler, andW.L.
Bretz. 2006. Studiesof the Southwesteri®ondTurtle
(Clemmysmarmorata pallida) inthe UC Natural Reserve
System San Joaquin Marsh Reserve.

Hook, E.H.,A.J La, B.S. Nerhus, PA.Bowlerand W.L.
Bretz. 2006. Characterization of the Estuarine Zone
Extending from Upper Newport Back Bay into San Diego
Creek.

University of California, Irvine Documents

Office of Campusand Environmental Planning. 2007.
Long Range Development Plan. A Framework to Guide
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http://nrs.ucop.edu/Reserves/'g fm/SpeciesLitSIMR.pdf
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