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From the Arboretum visitors have a lovely overlook of

the UC Natural Reserve SystemÕs San Joaquin Freshwater
Marsh Reserve, a 202-acre wetland purchased by the State
(UC Board of Regents) in 1970 for teaching and research.
The Natural Reserve System is made up of 36 Reserves that
are managed by the University of CaliforniaÕs ten campuses,
and UCI administers the San Joaquin Freshwater Marsh
Reserve, the Burns Pinyon Ridge Reserve near Yucca Valley,
and will be the administering campus for the Anza Borrego
Reserve when it is established in the near future.  As is the
case for many of the Reserves, the research areas within the
Marsh are not open to the public, however, most of the Marsh
may be viewed from the regional hiking and riding trail along
the San Diego Creek levee passing through the Reserve,
and from the bicycle trail along University Drive.

Looking down on the wetland from the Arboretum, one
of the striking features of the Marsh is the zonation of vascular
plants from riparian trees and shrubs along its upper edge, to
the low herbaceous vegetation in a transitional zone, and finally
the emergent cattails and bulrushes at the lowest elevations
where they are inundated during the wet season.  Herbaceous
emergent plants such as cattails and bulrushes characterize
Marshes, which are usually ÒopenÓ systems with an inflow
and effluent.  San Diego Creek once flowed along the base
of the Arboretum and through our Marsh, however, that
perennial water source was lost when the creek was
channelized in 1968.  This, plus groundwater pumping, caused
the water table beneath the marsh to drop over a dozen feet,
so that the Marsh Ð historically a groundwater depression
wetland (kept wet by a shallow aquifer) Ð was transformed
into a surface water depression wetland (meaning that only
surface water keeps the ponds seasonally wet).  The cattail-
dominated shallow ponds of the three ÒnaturalÓ cells (upper,
middle, and lower marsh) dry up in the summer, making it an
ephemeral ÒMediterraneanÓ wetland.  For a few months in
the winter, these ponds receive creek water that has flowed
through the Carlson Woods mitigation area across Campus

Drive, then they lose water through evaporation and
transpiration till they are dry by mid-summer.  On the San
Diego Creek side of the Reserve is a 6.08 acre mitigation
wetland created by Hoag Hospital in 1996, and eleven
Experimental Ponds built in 1999. This 50-acre area was
once wetland but became filled with mud when a dam was
built across San Diego Creek to protect commercial salt
desiccation basins in Back Bay.  These commercial salt
production areas were used for many years, but in the interim
the historic wetlands above the dam filled with mud from
spring runoff.  The Hoag Mitigation site and the Experimental
Ponds were excavated from the sediment behind the old dam,
returning wetland conditions to an area that had been
converted to upland .  As opposed to the cattail marsh areas
below the Arboretum, the Experimental Ponds and the Hoag
Mitigation site have water pumped directly into them from
San Diego Creek.

The primary woody components of the MarshÕs riparian
zone are black willow (Salix gooddingii), mulefat (Baccharis
salicifolia), a few individuals of arroyo
willow (Salix lasiolepis), sandbar or
narrow-leaved willow (Salix exigua),
and below the Arboretum some planted
western sycamore (Platanus
racemosa) and cottonwood trees
(Populus fremontii).  The transitional
zone includes salt grass (Distichlis
spicata), frankenia (Frankenia salina),
and in some places along the wetland
edge, smartweed (Polygonom
amphibium) and mugwort (Artemisia
douglasiana).  Broad-leaved cattails
(Typha latifolia) dominate shallow
areas in the 150-acre upper, middle and lower marsh below
the Arboretum and along the bluffs to San Diego Creek, and
California bulrush (Schoenoplectus californicus) are
abundant at water depths that are too great for cattails.  In
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A Thumbnail Geology of the Sierra Nevada
by Laura Lyons, Nursery Manager
California has been a geologic hot spot for hundreds of

millions of years.  Plates colliding, subducting, rocks jammed
onto the North American continent willy-nilly, volcanic activity
on a massive scale Ð the Golden State is a geologic
laboratory of the first order.

However, letÕs focus on the Sierra Nevada.  Ted
KonigsmarkÕs excellent Geologic Trips: Sierra Nevada
lays out the history of the range in quite readable detail.  If
you want to really sink your teeth into the geologic story of
our state I highly recommend it, but hereÕs the cliff notes
version of the geologic history of the Sierra Nevada.

The story begins some 80-150 million years ago when a
massive chain of volcanoes covered the site of the present
Sierras.  These volcanoes were the result of the Farollan
Plate being pushed under the North American Plate by the
Pacific plate, creating a chain of subduction zone volcanoes
at the site of the present Sierras. The modern Cascade Range
is a geologic equivalent, and even comes from the remnants
of the Farollan Plate, now known as the Juan de Fuca.
However, the roots of the Sierras are not in the lavas erupted
above ground, but the huge chambers of magma (molten
rock is magma underground, lava once it breaks the surface)
that fed the surface eruptions. Volcanoes typically have both
a shallow chamber and a deep magma chamber, so there

were many zones of molten rock underneath the volcanic
chain.

The life-span of a volcano can be measured in millions
of years, but
eventual l y
every volcano
dies.  The
m a g m a
c h am b er s
slowly cool
and sol idi fy
underground
into a very
special rock
known as
g r a n i t e .
Grani te i s
actual l y a
highly variable
rock, formed
of  four
d i f f e r en t
crystal l i ne
minerals Ð mostly quartz, feldspar,  with small amounts of
biotite and hornblende. Its color can be highly variable
depending on the proportion of the different minerals.  Sierra
granites are usually shades of gray.  The variability in

Three different granitic rocks are
visible in this boulder near Zumwalt

Meadow in Kings Canyon, illustrating
the great variability in Sierra granite.

Photo by Laura Lyons

Looking up Kings Canyon (left) from Hwy 180.
Photo by Laura Lyons
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Center section:  Photo essay, the Life and
Times of a Giant Sequoia

Introduction

One of the most fascinating parts of my visit to Sequoia
National Park was understanding and identifying the life stages of
a Sequoia tree.  Most authorities recognize four stages, but for
this essay, I added a ÔtransitionÕ stage as the Sequoia moves from
adolescence to maturity.

All of the ages cited are very approximate.  How fast and
how successfully a Sequoia grows depends greatly on the
amount of water and sunlight, and the fire conditions in the area.
A Sequoia that germinates right after a fire, where the canopy has
been destroyed to let in sunlight, where nutrients have been
returned to the ground as ashes, and has adequate water
available will grow very rapidly.  If any of those three vital
elements Ð sunlight, water and nutrients Ð is lacking, the
SequoiaÕs growth will suffer.

I am indebted to the classic book Giant Sequoias by
Hartesveldt, Harvey, Shellhammer & Stecker published by the
Sequoia Natural History association Ð the Friends organization
for Sequoia/Kings Canyon National Park.  I also thank the
rangers from the Grant Grove Information center, whose guided
talks helped me brush up on my Sierra tree ID and understand
the life stages of a sequoia, and who patiently answered my
questions.

composition and cooling rates also affects how the graniteÕs
joints form, and how it behaves as it is exposed by erosion.
Some granite is almost unjointed and is extremely resistant
to erosion; other granites form concentric shells as they
erode, leading to formations like the domes of Yosemite
and Kings canyon.

The Sierras of today are a crazy quilt of granite from
these old magma chambers, most distinct enough that
geologists can identify and date them.  In Yosemite Valley
alone geologists have identified six distinct granite masses
(known as plutons).

The second part of the story begins barely five million
years ago Ð a breath ago, in geologic time.  The site of the
modern Sierras was merely a zone of rolling hills, the eroded
remnants of the ancient volcanoes.  The Farollan Plate had
disappeared, subducted underneath the North American
plate, and instead a transform boundary, the San Andreas,
formed as the remaining plates slid alongside one another.
But like the phoenix rising from the ashes, a new
period of mountain building began along a
massive fault zone parallel to the San Andreas
Ð what we now know as the Sierra Frontal
Zone, east of the present chain.  The modern
Sierras began to rise Ð quite rapidly, as mountain
building goes.  Over the next five million years
the bulk of the overlying rocks were stripped
away by erosion, baring the ultra hard granite
cores of those old volcanoes.  The mountains
continued to rise, and the modern Sierras were
born.

Not all of the overlying rock, however, was
stripped away.  You can still find so-called roof
pendants of older rock on top of the SierraÕs
granite, especially in the southern Sierra.  In
Sequoia/Kings Canyon, for example, there are
some extensive beds of limestone and marble
(limestone that has been changed by heat and
pressure).  If you want proof of how much
the geologic locale has changed over time,
consider that limestone is formed on the
ocean floor! These beds, in turn, give rise to
some interesting caves throughout the park,
though only one significant cave, Crystal Cave,
is open to the public.  Other roof pendants are
found throughout the park, formed of other,
more exotic rocks.

The final part of the SierraÕs story is written
not in stone, but in ice Ð glacier ice.  Glaciers

carved the river valleys of the Sierras into some of the natural
wonders of the world Ð valleys with names of Yosemite,
Hetch Hetchy, and Kings Canyon.

Kings Canyon is particularly interesting to a geologist
for a number of reasons.  What I found most fascinating is
that the upper canyon was glaciated and thus has a U shaped
profile typical of a glacial canyon, but the lower half was
untouched and thus is still a V-shaped, river cut canyon.
Two for one, as it were.  Kings Canyon also passes through
some interesting roof pendants, has some lovely waterfalls,
meadows and hiking trails.  Try visiting in spring, before the
Memorial Day weekend, both to enjoy the wildflowers and
the lack of crowds.  Spend a few days exploring Kings
Canyon, Crystal Cave and the Sequoia groves, Sierra
mountain lakes and windswept granite ridges.  The twin
parks have so much to offer, and are just a short drive away.

Ted Kongismark, Geologic Trips:  Sierra Nevada.
Geopress, 1983.



4

The Life and Times of a Giant Sequoia

S tage 1: Seedl i ngS tage 1: Seedl i ngS tage 1: Seedl i ngS tage 1: Seedl i ngS tage 1: Seedl i ng
 In its first few
decades of life,

a young Sequoia
grows rapidly,

trying to outrace
other species for
vital water and
sunlight.  Young
Sequoias can be

identified
primarily by their

distinctive
foliage.  Older
Sequoias are
visible in the
background

S tage 2:S tage 2:S tage 2:S tage 2:S tage 2:
Spire TopSpire TopSpire TopSpire TopSpire Top
At approximately 75-100
years the young Sequoia
has reached about 75-100
feet in height.  It still has

branches down to the
ground, and the tree has a

very symmetrical,
pyramidal appearance.

The bark is still grayish-
brown.  Shape and foliage

are the best way to
identify a "spire top."

Young Sequoias are often
found in groups, like

these trees in the Giant
Forest.

S tage 3: Transi t ionS tage 3: Transi t ionS tage 3: Transi t ionS tage 3: Transi t ionS tage 3: Transi t ion
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

distinctive flair.
Lower branches
begin to die, and
the top begins to

spread out.
Vertical growth
slows, and the
trunk thickens..

 Stage 4:Stage 4:Stage 4:Stage 4:Stage 4:
MiddleMiddleMiddleMiddleMiddle
A ge; theA ge; theA ge; theA ge; theA ge; the

Dome TopDome TopDome TopDome TopDome Top
S tageS tageS tageS tageS tage

As the Sequoia passes into
its third 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 this age,

there is no problem
identifying the tree as a Giant
Sequoia, like this spectacular

specimen at Crescent
Meadow in the Giant Forest

grove.
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S tage 5:  Monarchs of theS tage 5:  Monarchs of theS tage 5:  Monarchs of theS tage 5:  Monarchs of theS tage 5:  Monarchs of the
Forest: S nag Top S tageForest: S nag Top S tageForest: S nag Top S tageForest: S nag Top S tageForest: S nag Top S tage
At some point, either fire damage to the base or, more rarely,

lightning strikes kills the top of the tree.  From here forward, the
tree gains no more height, but the remaining branches grow greatly
in girth, as does the trunk.  For example, the General Sherman tree
(left), the largest tree by volume in the world, gains about 40 cu. 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.

All Photos and Text by Laura Lyons

Stage 6:  DeathS tage 6:  DeathS tage 6:  DeathS tage 6:  DeathS tage 6:  Death
Ultimately,  all Sequoias fall victim to Time and crash to the

forest floor.  Their brittle wood frequently shatters as the tree
falls.  It can take a very long time for a fallen Sequoia to

decompose.  Their wood is highly resistant to rot and insect,
leaving fire as the primary element to hasten their

destruction.  Occasionally a Sequoia falls relevantly intact.
This tree in the Giant forest toppled about 20 years ago.
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Notes from the Nursery, July 2009
By Laura Lyons, Nursery Manager
My, succulents are certainly popular right now, arenÕt

they?
IsnÕt it great, then, that I have a number of nice new

succulents for our July and August sales, and more in the
pipeline for the fall and yes, next spring Ð we are already
thinking that far ahead!

We have some nice new items for July and August.  First
up is Sedum ÔCape Blanco,Õ a California native sedum.  I
have to admit I had NO idea there were Sedums native to
the Golden State.  There are actually quite a few, but they
are native to central and Northern California.  Sedum ÔCape
BlancoÕ is a charming, low growing selection with tiny
rosettes of silvery grey leaves.  It forms a low, mounding
plant.

Another new Sedum is Sedum hispicum var. purpurea.
This is a low growing, silver-blue mat of foliage with a very
interesting texture.  It makes a great border or
ground cover.  I love to plant it around other,
larger succulents for contrast Ð I've had it in my
garden for a couple years but just was able to
obtain some for the garden recently.

Another nice selection is Crassula
nudicalis var. platyphylla.  This is another low
growing selection with round, plate-like leaves.
New leaves are a vivid mahogany red Ð in
springtime when there is lots of new growth,
the plant is almost all red!  The parent plants I
obtained were much admired (and coveted) by
several volunteers and researchers, so I expect
it to be popular!

I  have several di f ferent varieties of
Sempervivum in varying stages, and plan to
roll them out in July or August.  Sempervivums,
also known as "Hen and Chicks" or "Live
Forevers,"  like many of our popular succulents,
have interesting foliage colors and patterns.
From the subtle Sempervivum tectorum
calcareum with its red-tipped foliage to
Sempervivum "Lavender and Old Lace," with
its purple-tinged leaves, they are an interesting
and easy to grow group.  They spread by making
offsets, hence their common name.

We have plenty of other succulents in stock,
some back after a long hiatus.  For example,

the very popular succulent shrub, Portulacaria afra is back
in stock. Elephants love the succulent leaves in its native
Africa, leading to the common name, "ElephantÕs food." It
is an interesting mid-sized succulent shrub.  It can be trained
in some very interesting ways, or even used as a Bonsai.
Another favorite is Sedum spurium verigatium, a hardy
and low growing succulent with verigated, pink-tinged leaves.
Also sometimes sold as Sedum "Tricolor," a more
descriptive name.  Like most sedums, it is a low-growing
plant perfect for borders or rock gardens.

We also regularly carry several different varities of
Echeveria Ð usually three to five per sale, and, also, you
can count on us to have plenty of the popular genus Aloe.

Looking ahead to the fall, we have a number of new
natives in production, and with a pinch of luck IÕll have a lot
to share with you in the next edition of Notes from the
Nursery.

UCI Arboretum
Saturday Plant Sale
August 1   9 a.m. to noon

Selection of summer bulbs and
perennials for sale

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

much more

Easy to grow items - and plants for the
advanced gardener, too!

Free admission and parking

For more information call (949) 824-5833
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the created Experimental Ponds, the smallest of the MarshÕs
bulrushes, the coastal or alkali bulrush (Schoenoplectus
robustus) occupies and dominates shallow shelf areas
(comprising 60% of the surface area of each of the
experimental ponds), OlneyÕs bulrush (Schoenoplectus
americanus) - another shallow-shelf preferring species, and
California bulrush occur in an interior zone along the edge
of deeper, more permanently wet areas (40% of pond
surfaces).  While the bulrush zonation does illustrate
microhabitat selection among these congeners, the shallow
shelves are mowed Ð then filled with water - in October to
hold the ponds in a state of arrested succession.  Without
intervention, the larger California bulrush would eventually
encroach and exclude the other two.  We have allowed this
ÒclimaxÓ succession to occur in the Hoag Mitigation site, so
that the Reserve has about 150 acres of ÒnaturalÓ cattail
habitat below the Arboretum and along the bluffs, 46 acres
of mowed and managed bulrush habitat, and 6 acres of
climax California bulrush habitat. In a previous Friends

Quarterly article (Bowler, P.A.,
Arboretum Quarterly, Spring-

Summer 2007) I explained how
wetland plants convey oxygen to their

roots, allowing them to survive in the
anoxic sediments of the pond bottoms.

The practice of filling the ponds to a
depth of about a foot of water on the

shallow shelves in the fall makes this site an
attractive refuge for migratory waterfowl and
an ideal habitat for wading birds.  Wading
birds nest and travel back and forth between
Back Bay and the Marsh, forming a meta-
population connection between these two
protected natural areas. The Natural Reserve
System negotiated with the UCI campus to

establish a 150 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
(Eriogonum fasciculatum), black sage (Salvia mellifera)
and other shrub or herbaceous taxa characteristic of the
local sage scrub community.

Large native predators in the Marsh include coyotes
and bobcats, which exclude the non-native red fox and keep
small predators like skunks, weasels, raccoons, and
opossums from proliferating.   During past several weeks a

coyote pair with four pups has been seen many times.
Interestingly, the pups and adult female all have a white tip
on their tails Ð passed down from an old female that has had
many litters in the Marsh.  A bobcat has also been seen in
both the Arboretum and the Marsh during the past month.
While several hundred bird species have been recorded in
the Marsh over the past four decades, the NRS checklist of
the most commonly observed birds contains roughly a
hundred species.  John AviseÕs Ornithology Laboratory
course recorded 47 species of birds in one class session
during the migratory season last winter (February 26, 2009).
Most of the species are waterfowl or wading birds, and
some of the most conspicuous observed this time of year
include snowy and great egrets, great blue heron, avocets,
black-necked stilts, American coots, Least terns, black
crowned night heron, ruddy and many other species of
ducks.  Nesting is largely over, though my Field Freshwater
Ecology class found a plover nest with three eggs in it during
the last week of June. There are several pairs of California
gnatcatchers that nest in the created coastal sage scrub
habitat in the 150-foot protective zone that separates the
Marsh from eventual planned development on UCI North
Campus lands.

The Marsh has only two snake species that have
survived as habitats around it have been developed, and
these non-venomous reptiles are the common gopher snake
and the California kingsnake.  Pacific tree frogs, slender
salamanders, and western toads constitute the native
amphibian fauna, and the highly predatory South African
clawed frog (Xeonpus laevus) is, unfortunately, present in
high numbers. There are no native fishes, but mosquito fish
(Gambusia affinis) and a few carp and bullheads enter the
system as water is introduced from the Carlson Woods/
IRWD area into the cattail habitats or from San Diego Creek
water pumped into the Experimental Ponds and Hoag site.
It is hoped that when a viable connection is re-established
with San Diego Creek that the estuarine fishes historically
present will return.  The native land snail  Helminthoglypta
tudiculata occurs along the Marsh periphery, and the exotic
Spanish Milk Snail (Otala lactea) and European garden
snail (Helix aspersa) are abundant in the sage scrub and
uplands.  The latter two are abundant and problematic at
the Arboretum.

The Marsh does have one extraordinary and sensitive
native species that has a remarkable and vibrant reproducing

What’s Happening at the Marsh?, continued from page 1
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population.  The Pacif ic Pond Turtle (Actinemys
marmorata pallida Ð CaliforniaÕs only native turtle) has its
largest regional wild population in the Marsh, and the
estimated 236 animals have a good population structure
with a wide diversity of age classes.  Pond turtles leave the
wetland to lay their eggs, and crawl up onto the bluffs seeking
proper soil conditions in the restored coastal sage scrub to
nest (they have even been seen in the Arboretum!).  This is
a good example of why wetlands need the naturally occurring
adjacent uplands to remain healthy Ð thus it is particularly
significant that UCI and the NRS reached the non-
development zone agreement in the late 1980s.

A walk along the dikes and roads in the Marsh this
time of year reveals many spectacular native plants in flower.
The pale-yellow flowered marsh mallow (Malvella leprosa),
alkali weed (Cressa truxillensis Ð a small native perennial
with subtle white flowers), heliotrope (Heliotropium
curvassavicum), and frankenia (Frankenia salina with
lovely minute lavender flowers) can be seen in abundant
flower along many of the marsh roads.  Among the emergent
herbaceous marsh plants, cattails have a spike of pollen
and developing Òcat tailsÓ, and there are waves of flowering
bulrushes of all three species, depending upon where they
occur in the drying shallows and ponds.  Yerba mansa
(Anemopsis californiensis) is flowering along several pond
margins. The seed dispersing ÒcottonÓ of cottonwoods and
black willows is nearly finished for the year. Evening
primroses (Oenothera hookeri ssp. elata) planted by my
students during Spring Quarter are now a bouquet of yellow
along the shaded marsh roads.  There are still a few mulefat
with white flowers, and in the drying pond bottoms purple

western sea-purslane (Sesuvium verrucosum) flowers
attract Marine Blue and other lycinid butterflies.

As part of ongoing restoration efforts, this fall we hope
to remove over 3500 lineal feet of roads within the wetlands
and install better culverts and other infrastructure - thereby
expanding and restoring actual wetland acreage within the
Reserve.  This is providing a superb opportunity for research
into turtle behavior as 23 individuals wearing transmitters
are being tracked to see where they go to nest and what
they do as ponds dry up in our Mediterranean climate.

Teaching and research are central to the Natural
Reserve System mission Ð and, of course, sites like the
Marsh are de facto refuges for wildlife as well.  Classes
using the Marsh include over a dozen Ð notably Limnology
and Freshwater Biology (Bio. E179), Field Freshwater
Ecology (Bio. E179L), Restoration Ecology (Bio. E175),
Medi terranean Ecosystems (Bio. E182), Global
Conservation Biology (Bio. E190), and many, many more.
The Marsh is a primary research site for Michael GouldenÕs
group (Earth System Science), and numerous Ecology and
Evolutionary Biology faculty have ongoing projects studying
marsh plant ecology.  I am appending a list of some of the
recent publications (to be posted as pdfs on the UCNRS
Marsh website) emanating from research conducted at the
Marsh, as well as selected Marsh websites.

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

Franke, D.M. 2004.  Resistance and phenologies in
Brassica rapa:  Multiple factors influence damage and its

f i tness impacts.  Doctoral Dissertation
submitted to the Department of Ecology and
Evolutionary Biology as partial fulfillment of the
Ph.D.

Rocha, A.V.  2008. The Importance of
Intrinsic Controls in Driving Interannual Net

Ecosystem Production Variability. Doctoral
Dissertation submitted to Earth System
Sciences as partial fulfillment of the Ph.D.

Talluto, M. 2005.  Historical change in
CaliforniaÕs shrublands:  The effects of
resources and fire on grassland encroachment.
Masters Thesis submitted to the Department

What’s Happening at the Marsh?, continued
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of Ecology and Evolutionary Biology in partial fulfillment of
the Masters Degree.

Publications:
Bowler, P.A. 2008.  Artichoke as an Ecological Resource

and Its Utility as a Precursor to Restoration (California).
Ecological Restoration 26(1):  7 Ð 8.

Czimczik, C.I., K.K. Treseder, M.S. Carbone, and S.E.
Trumbore.  2005.  Radiocarbon Ð a low-impact tool 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. Padron, and A.E. Weis.  2006.  A steep
cline in flowering time for Brassica rapa in southern
California:  population-level variation in the field and the
greenhouse.  Int. J. Plant. Sci. 167:  83-92.

Franks, S.J., S. Sim and A.E. Weis.  2007.  Rapid
evolution of flowering time by an annual plant in response to
a climate fluctuation.  Proceedings of the National
Academy of Sciences of the United States of America
104(4):  1278-1282.

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

Typha marsh evapotranspiration.  Aquatic Botany 86:
97-106.

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

Rocha, A .V. and M.L. Goulden.  2008.  Large
interannual CO2 and energy exchange variability
i n a f reshw ater  marsh under  consi stent
environmental conditions.  Journal of 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 measurements in a
Typha marsh.  Agricultural and Forest Meteorology
19:  159 Ð 168.

Rocha, A.V., D.L. Potts, and M.L. Goulden.  2008.
Standing l i tter as a driver of interannual CO2
exchange variability in a freshwater marsh. Journal
of Geophysical Research 113: G04020 (10 pages).

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

Weis, A.E. and T.M. Kossler.  2004.  Genetic variation in
flowering time induces phenological assortative mating:
quantitative genetic methods applied to Brassica rapa.
American Journal of Botany 91(6):  825-836.

Undergraduate Student Posters Presented at
Symposia:

Nerhus, B.S, Jr., L.C. Jackson, P.A. Bowler, and W.L.
Bretz.  2006.   Studies of the Southwestern Pond Turtle
(Clemmys marmorata pallida) in the UC Natural Reserve
System San Joaquin Marsh Reserve.

Hook, E.H., A.J. Lai, B.S. Nerhus, P.A. Bowler and 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 Campus and Environmental Planning.  2007.

Long Range Development Plan.  A Framework to Guide
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See other Transect articles and Program Reports at http:/
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Selected Marsh Websites
http://sanjoaquin.ucnrs.org  ( RAMS use application)
http://nrs.ucop.edu/Reserves/sjfm/moreinfo.html
http://nrs.ucop.edu/Reserves/sjfm/PlantListSJFM.pdf
http://nrs.ucop.edu/Reserves/sjfm/SpeciesListSJMR.pdf
http://nrs.ucop.edu/Reserves/sjfm/sjfmPublications.html



Arboretum Calendar
Saturday Plant Sale August 1  9 a.m. to noon

Arboretum closed - Labor Day Monday, September 7

Bulb workday Saturday, September 19
9 a.m. to noon

'The Art of Flowers'     Fall Art and Flower Festival
Saturday, October 17 10 a.m. to 3 p.m.
co-sponsored by Orange County Fine Arts. Inc


