TEMPORAL DESERT RIPARIAN SYSTEMS——
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THE MOJAVE RIVER AS AN EXAMPLE
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INTRODUCTION

Riparian systems are usually associated with
permanent water such as lotic (rivers, streams OT
springs) or lentic (lakes, ponds or seeps) habi-
tats. Riparian vegetation wmay also be found in
areas of intermittent flow such as arroyos. In
each situation, riparian systems occupy the moist

transition (riparian) zones between the wet
aquatic and the dry wupland =zones (Thomas et
al. 1979). Water is the major limiting factor

upon which riparian vegetation is totally depen-—
dent .

A temporal desert riparian system 1is also
dependent upon water and omnly becomes established

during vears of high precipitation. Flash
floods, which result from high precipitation,
carry water through the drainage until it ulti-
mately reaches dry lake playas (e.g., flat
floored bottom of an undrained basin) where it
becomes impounded. Inundation of these alkali

the existing plants and provides the
for establishment of a
The word temporal best

playas kills
necessary water source
temporal riparian system.

defines this system because, as the surface
waters evaporate, the riparian zonme slowly
advances down into the basin, continually estab-
lishing itself along the dry shoreline. Immedi-

ately above the riparian zone the drier upland
sone allows the alkali sink plant community to
become reestablished.

riparian
seasonal
temporal
seasonal

The extent of a temporal desert
system is dependent upon the amount of
runoff reaching the old lake basin. The
system, like a vernal pool, is filled by

runoff. The vernal pool, however, is a much
1 . . .
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shorter-lived system, lasting several weeks to g
few months. The temporal desert riparian system

may last much longer, several months to a few
years. The physical characteristics of the soil
in these systems are also similar--both are
common to older soils which have either a dense
claypan or hardpan some depth below the surface.
This permits an aquatic habitat to become estab-

lished, since water canmot seep away into the
lower soil column (Holland and Griggs 1976).
Vernal pools im California form only during the
spring, but temporal riparian systems can forn
during the winter, spring, Or as a result of

summer SLorms.

The Mojave River drainage has both lotic and

lentie riparian zones, 48 well as temporal
riparian systems. To better understand these
temporal riparian systems we must first
understand the drainage characteristics which

allow them to form and perpetuate.

HISTORIC DRAINAGE

During the Pleistocene a major portion of
the Mojave River drainage consisted of thre¢
large lakes, Little Lake Mojave, Lake MojaVB,and
Lake Manix, which eventually drained into the

Colorado River (fig. 1). Buwalda (1914) was 0o¢

of the first to study Lake Manix and base 'L
pre—existence upon lgcustrine deposits, fossaﬂ;
and ancient shorelines. The outflow from

. ich
Manix eventually carved out Afton Canyon, i

into Little Lake Mojave and Lake MHoja¥®

flowed "
Little Lake Mojave, the smallest of the Qri,
lakes, was intermittent and fela“ye{
short-lived. This lake included what tqday7;
known as FEast and West Cronese lakes 18 ;ﬂ
Lake Mojave was extensive, covering Ch?_Pres”’
day playas of Soda and silver Llakes (P38 —o
Thompson (1921, 1929) studied the WaVeT g
cliffs, terraces, Dbeach ridges, sand b?rs’au,
lacustrine deposits of Lake Mojave-

found an "unmistakable outlet channel” which
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figure present

- suggested  the Mojave River at one time Zflowed
. northward meeting the Amargosa River.
As the climate became more arid, the lakes

receded, and a more riverine habitat became estab-

l'}shed (Hubbs and Miller 1943). Today the Mojave
RMver is an

intermittent system of surface and
wbsurface flows draining into several inland
basing, The basin which is the subject of this
Paper is FEast Cronese Lake, San Bernardino
tounty, california (fig. 3). Periodic visits
‘ere made to this site during 1980-81 to deter-
?:9 what fish species occupied the impounded
ater,

: The basin flooded in 1978 following appro-
Mmately 10 years of desiccation. The narrative
flﬁlfollows describes existing physical charac-
‘®ristics of the drainage and the gradual change

t . - .
i“ the structure of the plant community following
‘lundation,

PRESENT DRAINAGE

The Mojave River drainage 1is
i streams which originate
% Mountains (fig. 2):
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Figure 2.--Present features of the Mojave River

drainage.

3.--East

Figure
water (April 1981).

approximately 9.6 km. (6 mi.) southeast of
Hesperia (fig. 2). From there the river flows
underground to Victorville where a granite shelf
forces it to the surface. Flows at Victorville
and ia Afton Canyon are nearly permanent and, at
a minimum, supply standing oools of water during
low-flow vears. Afton Canyon (fig. 4) has a
permanent riparian community modified only by
periodic floods which scour and rearrange the



Figure 4.-—Afton Canyon has
biotic community.

a permanent riparian

streamcourse.
water flows

During periods of high runoff,
from Afton Canyon into East and West
Cronese lakes and also into Soda and Silver lakes
which are the termini for the drainage. When
flooded, the surface area of East Cronese Lake is
estimated at 517 ha. (analysis of dry lake con-
tours on Cave Mountain, California, 1:62,500 USDI
Geological Survey topographic map). Historic re-
cords indicate that both Silver Lake and the Cro-
nese Lake basin have previously flooded (1916) to
depths of over 3 m. (10 ft.) (Blanc and Cleveland

RAINFALL AND FLOW PATTERNS

Annual rainfall in the Mojave River drai
varies from 876.1 mm. (34.5 in.) at Deep Criumge
145 mm. (5.7 1in.) at Victorville and 168»&k to
101 wm. (4 in.) for Cronese Valley (Cal's th§n
Department of Water Resources 1964),
cords which go back to 1930 recorded Tunoff
Victorville varying between 16,600 acre-feer (ac
(1975) and 290,000 AF (1969) per year (Uspr g )
gical Survey 1930-1979). eolo-

Runoff at Bargt
0.3 AF and 146,000 AF per year for those ye;l vas

Analysis of surfacewater flow record
(ibid.) reveals some iateresting factorg abou:
the lower Mojave River . drainage. During—gg
years the bulk of the runoff passes through the
system over a period of a few days to several
weeks (table 1).

Victorville and Afton Canyon
both had base surface flows recorded every vyear
but Barstow had no appreciable flow during mosé
years. The system appears to fit an all-or-nope
flow pattern for Barstow--when seasonal runoff
exceeds 150,000 AF at Victorville, the surface
flow 1is continuous from Victorville past Barstow
through Afton Canyon and into the Crounese Lake
basin. The Cronese Lake basin has flooded at
least five times 1im the past 65 years: 1916,
1922, 1938, 1969, and 1978 (California Department
of Water Resources 1964; USDI Geological Survey

1961).
Table 1.--Total flow, monthly flow, percent of total flow,
and time to reach 50% of total flow (days) at locations
within lower Mojave River drainage during high-flow
years (from USDI Geological Survey 1930-1979).
Month & Total k Monthly Time to reach 50%
Year Location flow (cfs) flow (cfs) 7 total flow total flow (days)
Mar. 19787 Afton 23,566 12,854 54.5 18
Barstow 25,439 15,524 61.0 20
Victorville 105,427 46,460 44.0 23
Feb. 19697 Afton 36,668 19,752 53.8 4
Barstow 73,910 36,040 48.8 6
Victorville 146,758 56,045 38.1 36
Mar. 19432 Barstow 45,865 18,617 40.6 25
Victorville 64,177 20,147 31.4 47
Mar. 1941° Barstow 48,401 22,880 47.3 25
Victorville 72,263 25,982 35.9 10
Mar., 1938+~ Barstow 69,622 60,807 87.3 11
Victorville 94,802 69,103 72.8 13
Mar. 19372 Barstow 52,372 23,870 45.6 3
Victorville 75,749 26,6453 35.1 5

-Cronese basin flooded.

“No records for Afton Canyon.




gesides these periodic floods, the only
19 ’surface flow to the Cronese basin is runoff
theithe surrounding mountains.

glapsed time for peak flows to move from
. _,ille to Barstow range between seven (1969)
ic:of3 hours . Corresponding times from Barstow
z Canyon range between six (1969) and 24

. pfron . .

°Af Elapsed tlmes appear to depend upoun the
lﬂurf‘; of runoff moving through the system at
hal‘l particular time.,

FLORAL ASSOCIATIONS

gstablishment of a distinct riparian plant
muaity following the filling of the lake playa
4 a progressive process. The gentle slope of
. lake basin provides a shallow littoral =zone
th€Ch’ when warmed by the sun, allows the plank-

nic community to bloom. Green filamentous
flgae are common to this zone. As the impounded
slowly evaporate, the water surface

leaving filamentous algal mats along the

East Cronese Lake had a large amount
o filamentous algae hanging from the mesquite

i sp.) trees. These trees had been
wiginally covered Dby water in 1978. The algal
ats were approximately 1.8 wm. (6 ft.) above
gound  level when observed in early 1981 (fig.
4}, These mats appeared to form a coantinuous
og around the lakebed. Where there were no
trees, algae was deposited on the playa, possibly
'}mviding a nutrient source for the subsequent
ant  community. The remains of smaller desert
rubs (creosote bush, sage, and desert holly)
‘wre evident on the damp soils near the lake sur-
face, Small mounds of alkali sand covered by
af litter at the base of these plant skeletons
re all that remained (fig. 6).

Ure

3.~-Dry algal 'mats hanging i dead

"3Squite on the lake playa.
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Figure 6.--Skeleton of desert shrub on the lake
playa.

Zones of riparian growth were evident around
the basin, each 1n a concentric pattern equi-
distant from the evaporating water surface (fig.

7). Later that summer (1981l) many plant seed-
lings had grown sufficiently to produce a lush
meadow—like area im the desert (fig. 8). Salt
cedar (Tamarix sp.), heliotrope (Heliotropium
curassavicum) (fig. 9) and sea-purslane
(Sesuvium verrucosum) (fig. 10) were the
dominant species. These plants commonly grow in

alkali sinks but are apparently limited by water
availability, especially the heliotrope.

Once the surface water is gone, the vegeta-—
tion slowly reverts to the pre-flood alkali sink
community (Brown 1968).

Tigure 7.——Concentric growth zones within the
=} S
lake basin a ear as surface waters recede.
PP




Figure 8.--The lake playa resembles a lush meadow

following establishment of a temporal

riparian system.

#

curassa-—

(Heliotropium

Figure 9.--Hellotrope

vicum).

Faunal Associations

of wildlife use of
this cattle were observed
grazing on surtace vegetation. Bird life, includ-
ing Brown Pelican (Pelecanus occidentalis),
Western Bluebird (Sialia mexicana)l, Dark-eyed
Junco (Junco hyemalis), Common Crow (Corvus
brachyrhvnchos) and Robin (Turdus migrato-
Ziﬂi)! atilized the trees, shoreline, and lake
for feeding and nesting. There were also sigus
of ccvote ({Canis latrams) in che area. The
only amphiblans notaed were the Pacific ctree frog
(Hvla regilla) and the bullfreg (Rana
catesbeiana). Thev were observed sither living
o the cracks of the drviag lake surface or des-
ccated on the plava. Black bullhead

evidence
and

much
horses

There
area--wiid

was

dry

lake

-

an

o

[N

Figure 10.--Sea-purslane (Sesuvium  verruco~
sum) .

(Ictalurus melas), fathead minnow (Pime~

phales promelas), green sunfish (Lepomis

cyanellus), mosquitofish (Gambusia affi-

nis), and arroyo chub (Gila orcuttil,

washed into the basin from upstream sources, were

collected from surface waters.

The temporal desert riparian system provides
area where impounded fish species rapidly
reproduce, and eventually die once surface

evaporate. The author observed aumerous

and skeletons of Ictalurus melas ?ﬂd
Lepomis cyanellus along the shoreline. His™

torical records (Thompson 1929) indicate this t%
be a common cycle-—windrows of fish '"mummies
being found around the playa once the lake ?“r'
face totally desiccates. Their provides
additional nutrient imput to the soils.

an
grow,

waters
skulls

loss

THE FUTURE

The temporal desert riparian ) foatured
interesting physical and biolOg}Cal
which have been briefly examined 11
More study of this type of system
provide a clearer understanding of th
tionships among the various components:
mate fate of this system depends upo® izv
ness of its unique properties
influence the desert community.

is

and

411 ot

drainag® carets

Future management of the
certainly include increased
Already three flow-regulating




d within the drainage: Lake Arrowhead Dam
23 Mojave Forks Dam in 1970; and Cedar
19 in early 1972. Each of these struc—

4ild to provide for increased water-

b
as
v flood con-

4 activities such as recreation,
¢ groundwater recharge, and irrigatiom.
scrion of a diversion structure in Afton
the railroad during the mid-1900s has
dified historic flow patterns. This struc-
rs most of the high-water flow into the
ke basin except during extremes in run-
reaches the Soda Lake basin.

0
g M0
o diver
ese LA
4hen water

=

should agricultural development occur 'in
ownstream from Afton Canyon, the existing
al balance of the temporal system would
Certainly any permanent agricultural
he Cronese Lake system would provide
stablishment of a permanent ripar-—
community. Currently the spread of the
salt cedar into the ©basin has been

A more permanent water source, whether
gace flow OT unbound subsurface water, could
ovide conditions for the expansion of salt
dar as well as other plants common to permanent
pﬂian communities. One consequence of such
gaation expansion would be the loss of the
pgporal system. The impact of this }oss cannot
fully understood at the present time because
limited biological information. More inten-
tive field surveys and biological studies of this
“yystem need to be completed before further modifi-

as ¢
Iogic
uPset.
of f into t
sitions for e

~rations occur.

LITERATURE CITED

lanc, R.P., and G.B. Cleveland. 1961. Pleisto-
cene lakes of southeastern California. Cali-
fornia Division of Mines, Mineral Informa-
tion Service. Vol. l4(4): 1-8.

Lo
AN

Jr. (ed.). 1968. Desert biology:
Special topics on the physical and biologi-
cal aspects of arid regions. Volume 1. 635
p. Academic Press, New York, N.Y.

Brown, G.W.,

Bulwalda, J.P. 1914. Pleistocene beds at Manix
in the eastern Mojave Desert regiom. Univer-—
sity of Calfornia, Department of Geology
Bull. 7: 443-464.

California Department of Water Resources. 1964.

Cround water occurence and quality, Lahontan
Region. Bull. 106-1.

Holland, R.F., and F.T. Griggs. 1976. A unique
habitat--California’s vernal pools. Fremon=—
tia 4(3): 3-6.

Hubbs, C.L., and R.R. Miller. 1943. Mass hybri-
dization between two genera of cyprinid
fishes 1in the Mohave Desert, California.
Pap. Mich. Acad. Sci., Arts and Letters
28(1942): 343-378.

Thomas, J.W., C. Maser and J.E. Rodiek. 1979.

Wildlife habitats in managed rangelands—-—the
great basin of southeastern Oregon. Ripar-
jan zones. USDA Forest Service GTR~PNW-80,

Portland, Ore. 18 p.

Thompsoun, D.G. 1921, Pleistocene lakes along
Mohave River, California. J. Wash. Acad.
Sci. 11(17): 423-424.

Thompson, D.G. 1929, The Mohave Desert region
California: a geographic, geologic, and
hydrologic reconnaissance. USDI Geological
Survey Wat. Sup. Pap. 578.

USDI Geological Survey. 1930-1979. Water re-—
sources data for California. Water years
1930-1978. Vol. l: the Great Basin.




CALIFORNIA

Ecology, Conservation, and Productive Management

Edited by
Richard E. Warner and Kathleen M. Hendrix

UNIVERSITY OF CALIFORNIA PRESS
Berkeley Los Angeles London



University of California Press
Berkeley and Los Angeles, California

University of California Press, Ltd.
London, England

Copyright © 1984 by The Regents of the University of California

Library of Congress Cataloging in Publication Data
Main entry under title:
California riparian systems.

1. Riparian ecology — California— Congresses.
2. Conservation of natural resources— California—
Congresses. 3. Natural resources — California—
Management— Congresses. 1. Warner, Richard E.
11. Hendrix, Kathleen M.
QHI105.C2C36 1984 333.91'62°09794 83-47665
ISBN 0-520-05034-7
ISBN 0-520-05035-5 (pbk.)

Printed in the United States of America

1 2 3 4 5 6 7 8 9



