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Cactus Ferruginous Pygmy-Owl

Marie Sullfvan, U.S. Fish and Wildlife Service

On December 12, 1994,
the Fish and Wildlife
Service (Service) turned on
another i
cerning the health of our
riparian areas under the
Endangered Species Act.
This time it was for the

cactus fe inous -
owl (Gilatciuom bras,
cactorwn). Y ou may recall in
the last issue of the ARC
newsletter, Tom Gatz,

Enda.rfered Species Coordi-
nator for the ice, indi-

cated proposing to list a
s &rs) as%?lsdlgnggered or
ened is analogous to
making a 911 call. Another
alarm Eas been given that
our natural ecosystems, in
this case riparian woodlands
and Sonoran desertscrub
comt{lnumgi&? argarllot retain-
ing their biological integrity.
gThe small, %lmmal oglltiz
?t?e f(;f three subspecies (\)51.
e ferruginous pygmy-o
This species is (E’ti ished
from other small owls by its
small size, a rufous crown
that is distinctly streaked
with white, a generally
rufous brown c(;)lorb over the
upper parts and as breast
stg?c:kgxanand a tail with
7-8 light brown bars, Its
range extends from lowland
central Arizona south
through western Mexico, to
the states of Colima and
Michoacan, and from south-
ern Texas south through the
Mexican states of Tamauli-
pas and Neuvo Leon.

light con-

The Izygmy-owl occursina demise of Arizona's riparian
variety of subtropical scrub woodlands. However, this
and woodland communities. hypothesis has not been sub-
In central and southern stantiated.

Arizona, the pygmy-owl's In Arizona, the -owl
primary habitats are riparian was historically abundant in
cottonwood forests and mes- lowland central and southem
quite bosques. It is also asso- Arizona in association with
ciated with Sonoran desert- cottonwood forest and mes-
scrub communities. The ite bosques along the Gila,
pygmy-owl nests in cavities in t, Ver(?;x San Pedro, and
trees or large columnar cactus. Santa Cruz Rivers and various

In addition to riparian tributaries. The most northern
habitat and the adjacent scrub record for the wl in
providing suitable nesting and Arizona is from New River.
roosting habitat for the pygmy- As with so many other
owl, the high biodiversity of species which are on the
wildlife species associated with endangered species list, the
riparian areas also provides an cactus ferruginous -owl
important prey base for this is threatened by modification
species. of its habitat, primari

The cﬁ)endency of the destrugtion and modification
pygmy-owi on Sonoran of riparian and thomnscrub
desertscrub is not as clear habitats, out a signifi-
from historical records as it is cant portion of its range. In
for riparian habitat. It has Arizona, the species has been
been suggested that the pygmy- virtually extirpated, in an area
owl adapted to upland cactus which once constituted its
associations and xeroriparian major U.S. range. Loss of
habitats in response to the

See Owl- Page 4
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PRESIDENT’S MESSAGE
Kris Randall

Our Spring meeting in Payson was a success. I'm sorry I could not attend. A flubug
came to vg;nagnd justnﬁouldna}ésloeave. At the meeting it as mentioned that next year’s
meeting will be our 1oth Annual Meeti.nﬁl As in traditional, anniversaries should be
celebrated. We want to commemorate the efforts of the Coum:lIl_I and its members o;_rer tll:e

t ten years and make next year;’s meeting something special. However, planning for the
ﬂual eeting is not easy. things ggeed to occur to make it successtul. Your help is
needed. Please call me if you would like to be a part of the plarmin%{team at
(602) 207-4510. Together we can make this meeting really special. Remember, this is
YOUR Council. Y%U make it happen!

EDITOR’S MESSAGE
Barbara Tellman

As I finish my three-year stint as editor of this newsletter, I want to extend thanks
to numerous people who have helped to make this publication an interesting one.

Pat Ellsworth has reviewed dozens of publications to keep us aware of some of the
latest work being done on all aspects of riparian research - from hxighly technical scien-
tific articles to environmental education and government policy. Pat will be devoting
g?tre time to her consulting business so we are looking for a replacement publications

or.

ulie Stromberg has re contributed articles of many kinds - especially her
pop'zllar Ecosyster;g Proﬁl&gs‘.-ll ;Ia%s is the first issue she has missed, but she plans to
O vl othe Ommlvet{afvidfreq.&' sently contributed articles - Jeff Burgess ( i
other people ently contributed articles - Jeff Burgess (on grazing
issues), Matt Chew (State Parks issues),yMarie Sullivan (Endangered Species matters),
Kris Randall RAAC and other matters).

Finally, I want to thank Cindy Zisner who not only saved me from embarrassing

typos, but also was responsible for getting the newsletter printed and in the mail to
OUL

Jeff Inwood and Cindy Zisner will be taking over as editors so articles should be
sent to Jeff c/o ASL Hydrologic and Environmental Sciences, 1130 E. Misouri, Suite
110, Phoenix AZ 85014, or caﬁ(Goz) 263-9522. Jeff and Cindy are open to sug%&tions
for any desired in the newsletter - What regular features don’t you like? What
new ones would you like? Let them know if there are any you'd like to see. Any
member of the Council may contribute to this newsletter.

GOODBYE ANDTHANKS

Duncan and Eva Patten will be leaving soon for their ranch in Montana,
after Duncan retires from the Center for Environmental Studies at the end of
June. Among Duncan's many contributions to riparian studies and protection

was the forming of the Arizona Riparian Council with Chuck Hunter. Eva has
also been deeply involved in riparian issues in many capacities. The Patten's
will be sorely missed, although they have not cut all ties and will maintain a
home in Tempe, for frequent visits to family, meetings with students, and
committees on which Duncan continues to serve. ARC extends its gratitude to
Duncan and Eva and wish them the best of everything.




NEW WETLAND
HABITATS

Tres Rios Wetlands
Demonstration Project
A'IadelmeF G_oddard

City of Phoenix

The Tres Rios Wetlands
Demonstration project consists
of the construction of three
wetlands systems at and adjacent
to the g1st Avenue Wastewater
Treatment Plant. The Hayfield
Site will consist of two wetland
cells of about 3 acres each. The
Cobble Site (4.4 acres) will
consist of two oxbow
cells. The Research and Plant
Propagation Cells will consist of
’Ilgh cells of aboufg &.3 acres each.

e purpose of the project is to
deterlznine the capal?nht;r of
wetlands to further remove con-
taminants from treated wastewa-
ter and to improve the riparian
ecosystem existing downstream
from the plant.

Design and development of
the research plan was accom-

ished by Hill, City of

hoenix, United States Bureau of
Reclamation (Bureau) and an
advisory panel consisting of
federal, state and local govern-
ment officials and interested
private citizens. The project was
advertised for bid on January 10,
199%d A I\;c‘)tti)ce to Proceed was
issued on February 23, 1995.

The contractor, Archon, Inc,,
was the low bidder at $1,195,000.
Mobilization was immediately
followed by the clearing and

ing of the three sites.

rms have been rough %aded.
Diversion structures are being
formed and poured. Construc-
tion is currently 3&)% complete
and is scheduled for final comple-
tion on July 24, 1995. :

This project is jointly funded
b thesg;)neau anx;ld the Multi-

ites Subregional Operation
Group (SR%lG) for an estimated
total cost of $3,000,000. The
Bureau will contribute half of the
funding, $1,500,000 and SROG
will fund the remaining
$1,500,000.

Students Help Make
Tucson Constructed
‘Wetlands a Reality

Plans for a constructed
owrard rpidly, onth the belp of
0 idly, with the help o

snxientsmﬁgr(ril%ueblo Hi P
School and several schools in
the Amphitheater School Dis-
trict.
The Pueblo students have
produced very interesting videos
documenting the citizen partici-
pation elements of the project.
The Amphi students (grade
4 - gifted program) dee]vhcgogﬁd a
computer program t out
wetlands, y?osters, modelf, a
“Meet the Marshians” T-shirt,
and other materials about
wetlands. Their recommenda-
tionstoa tive Tucson City
Council included a strong state-
ment about the irggl?ttance ofa
wetland as a peacetul refuge
from the noise of the city. The
Council vowed to urge student
involvement in other city pro-
jects.

The Gilbert groundwater recharge ponds

Serve many purposes
a
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Town of Gilbert
Wins Wetland Award

The Town of Gilbert’s
Groundwater Recharge and
Wildlife Habitat Project won
the Governor's Pride in
Arizona Award (Environme-
ntal Leadership category)
and the Best Project Award
from the Arizona Planning

enhances a 75-acre recharge
pond area with marsh
tation alc;gﬁ the pond
margins and upland vegeta-
tion on pond slopes.
Wildlife roosting and
nesting structures, interpre-
tive e:lg\ﬂ)its and wildlicg
viewing blinds provide were
desi and implemented
by Jones and Stokes Asso-
ciates. Future plans include
a hummingbird and butterfly
in;irpretive garden along
with more revegetation.
large’lllyﬁ&}:mject was ﬁmdedﬁo
ts from
the Arizona granand Fish
Heritage Fund.

A sample dmwmf from the Gilbert Wetland interpretive dis-
urtesy:

plays. (co

ones and Stokes)
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habitat is attributed to urban
and agricultural encroach-
ment, woodcutting, water
diversion, channelization,
livestock overgrazing, ground-
water pumping, and%;ydrolog-
ical changes resulting from
various land-use practices.

Proposed critical habitat
for the pygmy-owl in Arizona
encompasses riparian thick-
ets, forests, and woodlands
along streams, rivers, and
tehpherneral drainages within

e following areas:

(1) 13 miles along the Salt
River from Stewart Mountain
Dam to Granite Reef Dam;

(2) 24 miles along the
Verde River from Bartlett
Dam to the Verde/Salt River
confluence;

(3) 60 miles along the San
Pedro River from Soza
Canyon to the San Pedro/Gila
contluence;

(4) 26 miles along the
Santa Cruz River from Inter-
state 19 to Avra Valley;

(5) 76 miles along several
tributaries of the Santa Cruz
River within Pima County;

J'cu-Fru;I
Riwr

! Weres fher

(6) 8 miles
along Arivaca
Creck near the
town of Arivaca;

(7) 17 miles of
the Gila River
commnx
from the con-
fluence with the

t.

Inall, a total
of 290 miles of
strcelagil:;?h river,
inclu e 100~

floodplain

and 100 meters laterally adja-
Ctl:qt to téxe. Ioo-ye;sfl(c)lod-

ain, is being pro as
Ic)ritical habligtp in Arizona.
No critical habitat is being
proposed throughout the
remainder of its range.

Regardless of whether or
not this species is actually put
on the endangered species list,
there are two important

_ Legend _

e ——— |
50 100 wies
Proposed critical habitat

Propesed Critcal HabRat Designations

fimminmertan mrmze e bo 2l

1 with this 911 call.
First, f(f)_ng—te;m survrval9' of t“l"lle
cactus ferruginous pygmy-o
may be in jeopardy if appro-
priate actions are not taken
not only to help protect this
species where it presently
occurs, but also to protect its
current and potential habitat.
Perhaps even more important-
ly, another strong signal has
been sent that the biological
integrity of our riparian areas
is threatened by the various
land use activities listed
above.

This is not the first time
that a spedies which utilizes
riparian habitat for all or part
of its life cycle has been pro-

sed forcﬁ'éténg undi S

ndangere ies Act. One
of the commolt)lecthrmds
Rsntweegy the Cslo;utl(lwestem

ow flycatcher (Empidonax
traillii extimus), bald eagle
(Haliaeetus leucocephalus),
Yuma dapper rail (Ralbes long-
trostris s), Canelo Hills
ladlies'tresses (Spiranthes
delitescens), Huachuca water
umbel (Lilaeopsis schaffneriana
SSp. ), Sonora tiger sala-
mander ( tigrinum
stebbinsi), and 18 species of
native fish which occur in
Arizona, is that all of these




species have been listed as
endangered or threatened or

have been roFosed for listi
In additio ; of these spelggs

utilize riparian, wetland, or
cienega habitat for foragi
nesting, or roosting habitat, or
hm:z on the presence of this

itat as an integral part of
maintaining the integ;:’lzlof the
aquatic ecosystem on which
they are dependent. There are
also many other riparian
species which are awaiting
status surveys to determine
their condition. It is time for
all of us to realize that the
listing of individual species is
not just a sign that a species
long-term survival is potentially
threatened by man's activities,
but it is also an important

that the integrity of
the ﬁitat is threat::r%n as are
the habitat benefits to humans.

The time frame for making
any final decision on listing the
pygmy-owl is currently

own. On April 10, 1995,
President Clinton signed a bill
which prohibits the Service
from making any final determi-
nations for species or critical
habitat designations for the
remainder of the federal fiscal
ﬁ_lar (through September, 1995).

e Service will continue to
accept comments within the
dcsi%:ated comment periods
and hold public hearings for all
applicable species.

Author’s Note:

The southwestern willow
cher which was covered in

e last ARC newsletter was

listed as endangered without

critical habitat on March 29,

1995. The pro to desi
nate critimﬁ) ha%oliaﬂ for t?nslg_
species is under further review.
The Service did not list the
Arizona willow (Safix arizonica),
but worked out an innovative
recovery plan with landowners.

SOME FREE PUBLICATIONS

‘Water Resources in the
Upper Santa Cruz River
State University) and Luis
Ernesto Cervera (El
Colegio delaFrontera
Norte). March1ggs.

The booklet is packed full
of inform:zition about water
supply and water in
the Upper Santa Cruz i{iver
basin. It is available in
Spanish or English from the

nter for Environmental
Studies at Arizona State Uni-
versity. (602) 965-2975.
Wetand Expertise Direc-
tory (Arizona, Colorado,
Nevada, New Mexico and
Utah). Barbara Tellman
and Roy Jemison. WRRC
andU. g . A. Forest
Service. April1995.

'I}'xis is adirectory of

e working on
geop. tland research in
the Southwest. Brief informa-
tion about publications, pro-
jects and areas of expertise is
iven. Order from the U.S.
rnment Printing Office

# 1995-674-899/25054 or
WRRC.

Field. Mamal f:or Water
%}‘{E Mamhlg;gs.

'This handy bilingual guide
to water sampling is prm%:ld
on waterproof to
aqeng}ts field life and corlxl-ng
tains information on i

rotocols and techni sam;:m
S?ntg sides of tft'l:e border.

e copies free to organi
tions whg will really m
of it. Call for prices for indi-
viduals and on multiple

copies.

Where to Find Water

ise at State Univer-
sities in Arizona (x99
revised edition). ara
Tellman. WRRC. May
1995.

This is a complet
updated versioglglf aeulZeﬁll

ﬂge to water experts at
1zona Universities.

‘Where to Find Informa-
tion on the History of
ArizonaRivers. (A compu-
terized bibkography).
Barbara Tellman, Ri
Yardeand G.
Wallace. C. June

1995.

A comprehensive listing of
more 1500 sources of
information dealing with the
history of Arizona's rivers is
presented both on read-only
computer disk and hardcopy.
Topics covered include
cology, biolo?', archaeology,

tory, hydrology and many
otheg 1.'?"11e hgr%,copy version
is mostly intended for places
such as libraries. You will find

the computer version more
versatile for personal use.

{
‘Water Center Publications
on the World Wide Web

You can also obtain the
four WRRC publications
above through the World
Wide Web, along with much
other water information. The
data bases are searchable
onthe Web and all publica-
tions may be downloaded.
Call Ken at WRRC for Web
information, (520) 792-9591.

To order WRRC (Water Resources Research Center,
University of Arizona) publications, call (520) 792-9591
or FAX your request to (520) 792-8518.

5 —
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TUCSON
PLANT
MATERIALS
CENTER
PROGRAM
FORTHE
SOUTHWEST
DESERTS
Bruce Munda

Plant Materials Center
Natural Resowrce
Conservation Service

This article will provide
information about the Tucson
Plant Materials Center (Center)
including its background,
mission and function, how we
release plant r rnaten;ls technol-
ogy we are using to work with
native plants, our Long Range

current ro,ects and our

work with butfelgrass.
Background

The Center was constructed
in 1934 by the Civilian Conser-

vation Corps, The first manager

was Dr. F]. Crider who oversaw

the Center's a/(itr;xzit}iles from

1934 tO 1937. ther note-
v&?g?th e rwas Louis P.
Hamilton who supervised the
Center from 1939 to 1965. The
Center's service area is com-

oonoran

Nevada and
PN omiz, Nevada and portior
Center is one of 25 Plant Mate-

rial Centers nationwide and is
administered by the Natural
Resources Conservation Service

(CNORCS) , formerly the Soil

nservation Service.

Missionand Function

| The mission of the NRCS
ant mat gram isto
Essemble test, agxd release plant
materials for conservation use;
determine t es for their
successful use; provxde for their
comme: increase; and
promote the use of plant mate-
to meet conservarion

In 1937 Dr. Crider described
Center s Ctll:(i): as: g
Ctlllg tings an
evaluatlons of ne{a)v plant s

g:ollections both native and
1

. main evaluation
records on the performance
and manner in the
plant materials are handled,

and, based on their pe

fonnanceaﬁ)i erosion cont‘:-i(__)é
on range cing's
cient seed to clr))nduct sgpple-
mentary plantings on
and for'use by the agncultural
commumty

T
ers very little. We
collect (plants based on priori-
tles an needs, both native
troduced. These collec-
tlons are initially. planted and
uated at the ter with
collectxonl; b
atively or
seed. The inreased mateal
is then planted and evaluated
at various sites that are
located within or similar to
those areas intended for the
plant’s eventual use. These
plantings usually involve
comparative ions with
materials that are currently in
use. If the plant exhibits
desirable characteristics it is
released for commerc1al ro-
duction and p e
define "plant” as elther an
indiv1dual collection or a
compasite collection repre-
senting a plant population.

Plant Release Process

At this point a brief dis-
cussion of our "release
process” for native and intro-
duced plants, is appropriate.

our testing process we
maintain evaluation records
and summarize these in our
annual Technical Reports.
These data are then used to
select and support the release
of a plant for comme
production. There are five
categones r which we can
release a
Source L eanied, S,
Tested, Cultivar and Germ-
plasm. The first three catego-
ries are for plants that have

bad no genetic

ra ie. basxc plant

Iast two categories 1mply but
do not require, some

rm of ful genetic
ion has beon

rorms

mam
conducted.

A "Notice of Naming and
Release Document” is prepared
documenting the plant's history,
identity, pe ormance and envi-
ronmental considerations asso-
ciated with its intended use,

The Release Document is then
sent to the Chief of the NRCS,
Administrator for the Agricul-
tural Research Service and the
Director of the Agricultural
Experiment Station for their
review and signatures. The
Agricultural ent Station
assists in the development of
seed certification standards for
the new release, Rarely is

plant released if all three agen—
cies do not sign the Release
Document. Plant Materials
Program initiated the above
procedures in the early 1960's.

Prior to the 1960's a formal
plant release process did not
exist. Plants with desirable

cteristics were given to
local farmers or ranchers and
they E roduced seed for public
nvironmental considera-
txons were added in November
1993 to evaluate introduced
germplasm for potential toxic
and/or invasiveness ties
Wthh are undesirable with
regards to the exlE:‘lant s mtended
use. Plants undesir-
able qualities will be removed

m the testing pro In
the past the Center has elimi-
nated numerous plant collec-
tions from its (program dueto
their toxic an
characteristics. Smce 1987

of four releases have been
native. These are: Santa tha
fourwing saltbush
canescens, var.

‘1987, 'Rocker tangleh bagHM

opogon contortss, v.
1993, and 'Stevan plams bnstle-

gte'zm) 1994. The fourtlx
release, an mtroduced species,
was 'Seco' barley (Hordewn
Vulgare, var. ‘Seco’)— 1987.

Technology
Prior to the 1980’
s ot gvalable whith

ment was not availab
could effectively harvest and
condition native plants that had

doges T 108 the Center

I e Center pur-
Flgxl7V seedharpur
vester wlnch can efficiently

harvest most of our native
grasses. In 1991 a Brush




Machine was purchased to
condition or native
seeds so they could be used in
seed planting equipment. We
have cqm%red nonconditioned
seed with Brush ine con-
ditioned seed and found Brush
ine conditioned seed to
have higher total germination
with no significant decrease in
time to 50% germination.
Other technology includes a
cooperative r%lect with Dr.
Steven Smitg, niversity of
Arizona, Plant Sciences
Department, in the develop-
ment of a native plant breeding
method called Convergent-
Divergent Improvement. This
method is being used to
develop populations of native,
gross-po inated plants which,
on a given target arez},
would haveg;v}?xgh degree of
oenetic variation and potential-
increased establishment
success. So, not only are we
working on ways to produce
native plants, we are also eval-

uating methods that, when
see is v mini-
mize the effect on the genetic

makeup of an existing plant
community, In geferﬁrimao

netic e this Center
gagd other e?:rsn%ave no
plans or capabilities to engage
1n genetic engineering such as
gene splicing,

Long Range Plan

1111‘1)993 Rtgggce:%ll;ir's seven-
was

med g%s?d on the needs and
concerns of our primary cus-
tomers, the Nanrl)ral Resource
Conservation Districts and
their cooperators, users
including farmers, and
ranchers.

The Long Range Plan iden-
tified six major priorities and
needs. These are:

are:
1) Active Farmland: Develop
summer le%um&s for cover
crops, develop low water use
cover crops, evaluate and docu-
ment benefits associated with
cover crop use in hot deserts;
identify legume cultivars appli-
cable to Arizona.
2) Idle Farmland: Improve
and expand information on
lant materials for use in reha-
gilitating idle farmland; deter-
mine a.ptﬁro riate seeding mixes
and me to achieve desired

goals; identify species for

rehabilitation to provide cover,
weed suppression and provide
an economic return; identify
and develop species for use in
Ciritical Area Stabilization in
the Mojave Desert.
mee’ land: Evaluate
and/or develop and
establishment technology for
the Mojave Desert; identify
acid tolerant R{lants for the
Sonoran and Mojave desertd S;
op management an:
mainté)nance methods for reha-
bilitated sites; define rehabili-
tation success for the Bureau
of Land ment and the
mining industry to determine
revegetation success for bond
release in Ni ; improve
interagency efforts in mineland
) Rangeland: Improve and
: Improve an
enhance basic biologscal infor-
mation on native plants
d applications; and
development of improved
nati\;grplant ﬂnatdemlsﬁfor _
S range cations.
pe;) Homesites aﬁ Public
Use Areas: Develop informa-
tion on water consumption of
plants used in landscape situa-
tions to 1mprov<(ei tion
management an water
usage; develop information on
native plant response to typical
landscape ment prac-
tices; screen plant material
that can withstand periodic

6) Intermittent Waterways:
rmation on native
plants%r dmash stabiliza-
tion and wildlife applications
in the lower Sonoran Desert
and lower Colorado River

Valley.
Current Projects

The Center is currently
working on the following pro-
ects:

’ 1) Yuma Proving Grounds;
ing the use of trans-
plants (three container sizes,
and three irrigation regimes) of
four native species for dis-
area revegetation.

2) Cyprus Tohono Mine;
revegetation of spoil piles with
natan)re spe: &‘Eco )

ative compari-
son trials; these tntyg: are being
conducted to measure differ-
ences in establishment and
persistence between
indigenous and non-indigenous

7

ecotypes. Data from these
trials could rt the use of
local or non-local eco in
ge;egetation ro(j;(alc_ts. ne trial
is conducted in coopera-
tioneuv;xgth the National Park
Service, Joshua Tree National
ark and a separate trial at
Caliente, Nevada in coopera-
tion with local Conservation
Distdricts and the Bureau of
Management.

4) Lower Colorado Riparian
Revegetation Project; The goal
of this project is to locate and
identif)lrJ native, salt-tolerant

€Co of cotto

Py, spp.), willow (Salx
Spp), quaslbrish (dAsrsplos ot
orm)z.r), and mesqmg:: %ﬂ
spp.), to augment the Bureau
o%eda;ation revegetation
lans for the lower Colorado
ﬁiver. ‘We are in the third
ofl this project glth d sartc?
tolerance data being collect
Iwould like t(l)rgscuss the
impetus for this article, buffel-
grass (P, enmallzm) The
Center riodically eval-
vated buffelgzass (T 69 Tt
from the Desert of

was brought into the
northern Africa. It was tested
and informally released from
the SCS Nursery in San
Antonio, Texas'in 1946. Seed
was initially mcteaseé by local
growers gxna(lj later thro p
commercial growers. 4
was and is used to seweﬁe
need for a productive, easy to
establish range and pasture
grass in the semi-tropical and
tropical areas of the southern
United States and northern
Mexico. In Arizona, T4464

d no} persist hiagth elevations of

ooo feet or higher. The
%Ienter conducted evaluations
between 1983 and

See Center -Pager3




THESESAND
DISSERTATIONS

Tl L[] P I *
Course Evaluates
Water Resources of
Ci Creek
Departmen: of Hydrology and
tht; the Fall Semfgster
1993, epartment o
Hydrology and Water
e i priated
a thesis practicum
by faculty. The course
enables a team of five to six
HWR students to complete
a Master's thesis within a
year by working coopera-
tively on a common project.
The topic for the first year
was a water resources evalua-
Ei:on of the upper Cienega

reekBasin, encompassing

( gun s Cien

Natural R&er\;‘g.a A

of some of the salient
observations from the first
year follow.

Bill Ellett's geophysical
survey of the basin deter-
mined the relationships
between the depth of
bedrock and its geometry
and the occurrence and
movement of water in the
basin. He concluded that
shallow bedrock and
Pantano rocks block ground
water flow on the northwest
edge of the basin forcing it
to the surface to generate
perennial flow in the Pre-
serve. He also thesized
the existence of a structural
trough channelling ground
water from the upper
Cienega Creek Basin into
the San Pedro Basin.

Damaris Chong-Diaz
developed a computer-based

undwater flow model to
simulate the effects of
groundwater development

on surface water flows in the

basin. Her model demonstrat-
ed that exploitation of ground
water in the basin will serious-
ly jeopardize perennial flow in
the Preserve.

Howard Grzllur;'s mass&
transport model of groun
and surface waters upstream
of the perennial flows in
the basin delineated pro-
cesses controlling ground
\évaterﬁchemishtlsxy g:(tilhe basin.

, his studies -

clhod the Chemieal evoaion
of ground water within the

aquifer, showing Cienega

Creek waters originate in the
upstream alhvmafn

Clayton Matt's institu-
tional assessment of the basin
determined that State and
local policies may have a nega-
tive effect on the riparian
reaches of the basin. Thus
inasmuch as the basin is
almost entirely outside the
Tucson Active Management
Area (TAMA), State policy
allowing new wells outside an
AMA based on "direct and
appreciable” affect would
mean almost unlimited
gro‘.gndwatle(a)x;:;}evelopmeﬂtii

lmﬂmx, zonin
offers the potential fogr gx?tecrz
sive growth, and concomitant
water demand in the basin.

A senior honors thesis by
Beth Ann Kurtz develgged a
hydrologic budget for the
watershed.

The second team project,
initiated during the Spring
1995 semester, hl;aa:swlrlxg

ce water, hydrogeology
hydrogeochemistry, and water-
policy interrelationships in

the r Cienega Creek
Basilrll.p [Fhe oveﬁ objective of
the project is to develop
ground-water flow, geochem-
istry and water-polifgctmodels
:t;l)t determine the effects of

ernative management
policies/scenarios on surface-
ground water interactions in
the riparian reaches of the
basin.

Abstracts

Geologic controks on the
occurrence and move-
ment of water in the
lower Cienega Creek
Basin.

Bill Ellett
The occurrence and
movement of water in lower
Cienega Creek Basin is con-
trolle??nainly by the depth
of bedrock and its geometry.
Gravity data collected in the
basin and its margins was
inverted to model geologic
cross-sections. Depths from
these model cross-sections
were then contoured to gen-
erate isopach maps and a
depth to bedrock map. These
maps indicate a depth of over
1,800 feet in the northwest
portion of the basin and a
thick wedge of denser, less
permeable Pantano rocks in
the same area. Shallow
bedrock and Pantano rocks
are thought to block ground
water flow on the northwest
edge of the basin and force it
to the surface to generate
rennial flow in Cienega
I()Iereek Natural Preserve. In
addition, the possible exist-
ence of a structural tro
that may channel groun
water from the upper basin
glto theed Santgedro Ba;i; was
eteqted wi ta.
Temperature a%gvéltgctdcal
conductivity data support the
hypothesis that the source of
perennial flow in Cienega
Creck Natural Preserve is
simple overflow from the
lower basin and that the
intermittent flow in the Pre-
serve is due to variations in
the thickness of the stream
channel alluvium.

A hydrogeochemical eval-

uation of the lower

Ci Creek sub-basin,

Pima , Arizona.

Howard Graun moddling
Mass transport

of ground and E\?rface waters
tream of perennial

Eznega Creek, Arizona,

delineate processes which




control ground water chemis-
try in this arid alluvial basin.
ATH modeling shows
that the aquifer is open to
CO:2 flux, and that dissolution
of redistribution of
onate minerals, and

cation cxchan%:e of Ca?* for
Na*, control the evolution of

ground and surface water
chemistry. Calcium bicar-
bonate waters which
the basin margin, evolve to
calci e waters during
passage through the alluvial
%gd'e' r, and produce a quanti-

le chemical evolution of
ground water within the

ifer. Evaluation of a 10~
year data base, plus the clarifi-
cation of controlling chemical
processes, allow a reinterpre-
tation of the source of
Cienega Creek waters, which
is shown in this study to be
the upstream alluvial basin.
These findings are corroborat-
ed by an-associated geophysi-
cal study which co a
basin flow pattern parallel to
the flow path assumed by this
investigation.

‘Water resource adminis-
tration of lower Cienega
Creek near Tucson.
Clayton Matt

The Cienega Creek
watershed is located about 20
miles southeast of Tucson,
Arizona. The watershed is

about 457 square miles in
size and contains two peren-
nial stream reaches.

stream reach, one in the
upper basin and one in the
lower basin, supports a ripar-
ian area complex consisting
of a variety of plant and
animal life, including endan-
gered species. This thesis
reviews thnilphysical and
institutional factors respon-
sible for the current condi-
tion of the lower riparian
area, with regard to water
resources and water resource

ment. Moreover,
this %&sis discusses the

threats to the riparian area
from a water resource man-
agement perspective, and
considerations for future
ement aimed at main-
tenance of the riparian area.

Modeling of stream
aquifer interactionin
lower Cienega Creek basin
using a finite element

Damaris Chong-Diaz
This report examines the

lower Cienega Creek Basin
and the potential impact of
nearby commercial develop-
ment on the perennial stream.
Perennial flow and shallow
water levels support various
riparian species which shelter
marny types of insects and

wildlife. Important riparian
indicators for water table
levels are cottonwood trees.
A finite element technique
was used to model surface
water groundwater interac-
tions in this system.

Hydrologic budget for the
Cienega Creek watershed.
Beth Ann Kuriz

The purpose of this
project was to determine a
water budget for the Cienega
Creek Watershed. Precipita-
tion values were estimated
based on the U.S. Weather
Bureau's Climatological Data
for Arizona. Evapotranspira-
tion was determined based on
an empirical equation by Turc
and by the FAO Modified
Blaney-Criddle Method.
Average surface water flow
was determined based on
USGS gage 0948600.
Recharge for the basin was
calculated based on the above

factors, assuming the change
in storage to be zero. It was

determined that most of the
precipitation during an
average year evaporates. Pre-
cipitation during a "wet" year
appears to be enough to
support perennial flow during
n dIy" ym.

1995 Heritage Grants Workshops

It is time to think about ap
‘Workshops will be held thro
habitat, public access, environmental educations,

lying for Arizona Game and Fish Heritage grants.

out the state with information on fundxzﬁlpr_o ams for
1

school grants and ITP.

entific-

ation, inventory, acquisition, protection and management of sensitive habitat). Grant
application manuals will be aw?ailable at the workshops.

}3:;' 5 - Cottonwood

18 - Pinetop

August 3 - Phoenix

August 22 -

July 11- Mesa
August 1- Flya‘gs
August 15-

taff

August 30 - Tucson

August 31 - Sierra Vista
Alllocations except Sierra Vista have sessions from 1:00 - 4:00 p.m. and 530-830 p-m.
Sierra Vista has only the evening session.

If you plan to attend a session or just want more information, call (602) 789-3520.
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NEWS BRIEFS

Cook's Lake Update
Diane Laush,
Bureau of Reclamation

Cook's Lake, a wooded
wetland, is located 1.5 miles north
of the confluence of Aravaipa
Creek and the San Pedro River in
Pinal County, Arizona. Acquisi-
tion of the site by the Bureau of
Reclamation (Reclamation), was
gercétposed as Clean Water A?t,

ion 404, compensation for
the loss of 22 acrr:sf?)f wetland -
habitat from construction of
New Waddell Dbar;le ang modli\ﬁs-
cation to Camp r Dam.
of March 1995, approximately 62
acres of buffer area and 25 acres
of the core wetland (including
the spring source) have been
acquired. Negotiations for the
remajgu'sfg acres of wetland
from CO, Incorporated
(ASARCO) are nearly complete.
Acquisition is expected by Fall

1995.

Cook's Lake has long been
recognized by resource retxﬁencies
as a unique habitat, worthy of

rotection. It is one of onlya
ew wooded wetlands located in
Arizona. Reclamation, in con-
junction with a small group of
private, State and Federal agen-
cies is preparing a Management
Plan for the area to encompass
the 150-acre Reclamation-owned
and an adjacent parcel owned by
ASARCO. Upon completion of
Reclamation's mitigation require-
ments and implementation of the
ment plan for a 5-year
Eeri management control of
eclamation’s rogerty will be
transferred to &e ureau of Land
Management (BLM).

Some of the restoration activ-
ities include: preparation and
implementation of the manage-
ment plan, removal of livestock

ing, installation of monitor-
ing wells, replacement of peri-
meter fencing, restoration of a
breached dike, construction of a
water control structure and weir,
and a botanical inventory of the
area.

Verde Cooperative
Rivc.:r Basin Study
Begins

On March 24, 1995,a
cooperative agreement was
signlgfl on the White Bridge,
launching “a new era of coop-
eration among those interest-
ed in the future of the Verde
River and its watershed.”

Signers i represen-
tative of four state agencies,
five federal agencies, Salt
River Project, the Verde
‘Watershed Association
(VW A), and various Natural
Resource Conservation Dis-
tricts.

For more information,
contact the VWA at P.O.
Box 280, Camp Verde AZ
86322. You can also request a
free subscription to their

newsletter, The Confluence, at
the same address.

Gila Box Advisory
Committee

Six positions on the Advi-
sory Committee have been
filled by the Safford District
of the u of Land Man-
agement, with approval from
Secretary of Interior, Babbitt.
Local rancher Jeff M was

inted. Dan Fischer of
Willcox repr&slents pertise
in riparian ecology, e
and recreation. ?t'eve Marlatt,
a Willcox 7th grade teacher
was chosen for expertise in
environmental education and
wildlife. Gayle Hartmann of
Tucson was chosen for exper-
tise in cultural resources and
recreation. Safford Mayor,
Van Talley, represents
Graham County and Gary
Jones, of the Phelps Dodge
Corporation represents
Greenlee County.

Honeybee Carnyon

An Oro Valley Task Force
is examining multiple water
supply issues for the town. At
the first of a series of public
rsneet' , “(‘l‘\ﬁsumd ater

an on?'bee
Cuppon were the tocal points.
anelists (University of

Arnizonah ologists the
Tucson Director, a
Arizona 13 ment ofl Envi-
ronment resenta-
tive and the Rangno iStoso
consultant that

pumping from Big Wash
downstream would not affect
the flow in the Canyon. There
was less agreement on whether
the stream should be consid-
ered ephemeral or inter-
mittent.

Some panelists felt that a
more serious threat to the
Canyon would come from
! f{ land clearing and urban
runo

Citizen icipants
expressed cgral?elmp:glom the
overall ef{"ecttil of oxmdwVall ater

ing to the Oro
P rea including Big Wash and
Canada del Oro the effects of
%ggnsging other than in Big

The Task Force will con-
tinueto look at long-term
water su%ly issues and
whether Oro Valley should
endeavor to achieve®Assured
Water SIM locally as well

as satisfy irements

on paper, which they can do
thro exchange
cred?t%tz)utside of the area.
Several more public meetings
are planned. )




‘Water Protection Fund Grants Manual Available

The Water Protection Fund Commission has been diligently worki
g:‘no am underway. The application manual has been
for specific restoration or research projects. Public meetings will

state during the month of June.

ries are:

to get their new grants
roved and e now for
3 et B i A

ing catego
‘Water acquisition, capital (i)rojects and other specific measures - acquire CAP water or effluent

to protect Or restore rivers an

riparian habitat by restoring appropriate hydrological conditions .

‘Water conservation - develop, promote and implement programs designed to conserve water
(outside Active Management Areas) to maintain, enhance or restore ripanan areas.

Research and data collection - conduct research related to maintenance, enhancement orres-
toration of Arizona’s rivers, streams and associated riparian habitats.

Some criteria

Projects must benefit Arizona rivers or riparian habitats. They may focus on a single river,

multiple rivers or watersheds. Acquisition projects must have long-

of research projects aimed at |

term sustainabdlity. Several

earning more about riparian health and restoration are accept-

able. The complete criteria are itemized in the manual

Application procedures

person organization, government agency or
manAuJ;i; may be orEtained from the Arizona Water
ment of Water Resources, 500 N. 3rd St., Phoenix AZ 85:];34. Pro

1995. Applicants will be notified by December 1, 1995.

on the workshops or grants at (602) 417-2460.

litical subdivision may apply. Packets and

rotection Fund co: ion, Arizona Depart-
due by on August 1,
Tricia McCraw for more information

Information Sought on Golf Courses and Chemicals

Last summer, Debbie and Mike Feibus
became concerned about a new golf course
which was about to open in their Cave Creek
n:lithorhood. Their concern was not over golf
balls breaking their windows, but over possible
use of herbicides and pesticides. The golf
course r readily shared information with
them aboultat whzt chem@caclls he pla:ged t((i)- use
starting in late August, including - Round-up,
Surflan, and ProGrass. Debbie and Mike \LlcPre
concef(riled abott‘x; health effiect;» on thtﬁir t:c;g-

old son who enjo in the n
ywe;rh’ and about thr::’ eyedffectsp gxmv%ash wildlife. Y
Golf course managers assured them that the
chemicals would not run off the land and that
the chemicals quickly break down.

The Feibuses asked an Arizona Department
of Environmental Quality (ADEQ) official what
could be done to assure safety. ADFéaQI aﬁrced
to test the wash for the three chemicals listed
above before application began and then again
after the first winter rains. The initial tests
were negative. The wash was again tested in
Jlehne alf:'tér rains had cmlsedbackt_ eMaywashsﬁo run.

rt came in May, showing
detectable levels of Surflan, although below the
Action Level

The Feibuses consulted their ician who
advised that the child not be all to play in
the wash, where he might ingest chemicals.
They read literature showing that exposure to
common garden chemicals has led to increases
of such maladies as brain tumars and leukemia.
g lfalso wonder about the impacts on wash

e.

They are concerned that the the golf
courseel)l,ses these chemicals and omkmger' the
more materials will collect in the wash and

ibly combine to form other unds.

have not found much written Eout this
problem. They were amazed to leam that
ADEQ has no jurisdiction to regulate chemical
use by golf courses or even monitor such use, as
it does over chemical use by agriculture.

If any reader of this stuol?'mnprovide the
Feibus family with more information about
chemical use on golf courses, they would appre-
ciate information. Does anyone Know of
runoff problems on othi;flf courses , especial-
ly with natural washes n ? Please contact
them at (602) 488-5231 or FXX (602) 488-1449 if
you have suggestions or information.

n




SUCCESSFUL 1995
ANNUALMEETINGINPAYSON

About 100 Rzople attended
i)he oth Anﬁg;l Theeting in
ayson in . The morning
igeaketp were invited to talk
out riparian rotection or
restoration efforts in Arizona,
The afternoon technical session
of submitted tpapers included a

great range of topics.
Morning Speakers

The first morning session
focusen:li1 on local, state and
natio TSpectives.
Stephegfl ones, Desert
Land Trust, discussed a local

reservation project in the
{ Jave Creek area. JimWalsh,
Arizona Nature Conservancy
lobbyist, summarized events in
the 1995 Legislature making us
\aware of the difficulty of main-
taining environmental protec-
tion in the current political
dimate. Ron Hooper of the
United States Bureau of Land

ment (BLM) discussed

significant BLM riparian

P Eollowing this, Buzz
‘Walker discussed the City of
Payson'’s recharge/ parks
project, an effort to secure a
water supply while providing
recreation and habitat.

Judy Gignac, Bell Vista
Water Company, described
the disappointing results of
attempts to deal with Sierra
Vista's growing water demand
Wkgﬂee preserving the San Pedro

8
Arizo D Jos £W.

na Department of Water
Resources, talked about
the new Santa Cruz Valley
Active Management Area plans
to use its new powers to pre-
serve flow in the Santa Cruz

River.
Technical Session

p Norris Dodd - Recoveryand
of riparian ecosystems
threatened native fish in east
central Arizona - role of the
Hern Fund

ohn Rinne - The effects
of fire and its ment on
Southwestern (USA) fishes and
aquatic habitats: monitoring
and research.

Steven Danzer, D.P.
Guertin, and Roy Jemison -
Riparian vegetation in
mountain streams in Southeast-

distribution in the Colorado
River downstream from Glen
Canyon Dam, Arizona.

i Alexanderand
John Rinne -Monitoring
effects of wildfire in riparian
aquatic ecosystems: large
organic woody debris.

Rick Yarde- The use of
beavers as a tool for riparian
habitat restoration. :

Tom Cain, L. Mathews,
J- Stefferud, G. Loomis,
and R. Martin . - Fossil
Creek: restoring a unique eco-
system.

Marie Sullivan- A
recommended wetlands defini-
tion, recognizing the value of
riparian areas as separate

ems

JimDonovan, E.
Glomski, and B, Parlette -
Towards watershed conserva-
tion: a model for community-
based riparian conservation in
Prescott, Arizona.

Paul LeBrun - Rio
Salado, Salt River, Arizona,
environmental restoration.

Ahlborn, William
Davilla, Barbara Moritsch, and
Brian Mihlbacher - The Tonto
Creek riparian unit riparian
habitat monitoring study -
prelimirfary analysis.

Field tri ici
iew the S
project with Al




ohn Swett - Revegeta-
tior;I efforts along the lower
Colorado River.

Don Manthe, and N.
Ash - Constructed wetlands
for nitrogen removal in

i Arizona.

Posters

rogram e.
P Alvin L. Medina and
Daniel Neary - Geomorpho-
logical response of a montane
riparian habitat to interac-
tions of ungulates, vegetation,
andh drolog{i

Byrooke arlette, E.
Donovan - Riparian restora-
tion: an educational avenue to
engage people in riparian
conservation.

CoFies of all abstracts are
available from Cindy Zisner at
(602) 965-2490.

FieldTrips

Members participated in
two Sunday field trips to learn
about:

The Dude Fire - the
aftereffects of the fire and
regeneration of flora and
fauna, led by Robert Ingram,
Tonto National Forest and
Mountain

riment

watershed restoration work
and research conducted b
%fj;or&t Sengce in thf:ed lge
idge Ranger District, y
Alvin Medina, Rocky Moun-
tain Forest and Range Experi-

ment Station.
Business Meeting

Members voted to
increase the annual dues to

$15. Minorch%&s in the by-
laws were also adopted. Treé—
urer, Diane Laush reported
that ARC is solvent and main-
tains an average balance of
between $2500 and $3000.
Current officers Kris
Randall, Ruth Valencia, Cindy
Zisner, and Diane Laush were
re-elected, as were board
members Russ Haughey and
Marie Sullivan. Matt gew
replaced Duncan Patten.

Center from page 7

1989 to identify a strain with
. tgntial colc&a:din&s.
ese trials included 19 high
elevation collections from
southern Africa and a previ-
ous strain nmnberglc_lc?ooﬁ%.
These collectigns not lock
€ common uffel%'ass
T4464. Foliage was bluish
were more robust
coarser plants, some produced
short thizomes, ited
little to no movement within
seeded plots and had straw-
colored seed heads. 9003686
and the other collections were
officially dro, m the

ro; in 1991 due to
Pi gramr 9

extensive b i

P at Texas A anrgeﬁmg
and increased environmental
concem.

I hope this article has shed
some light on our pro,
and our work with b
If you have ions or
comments please call, write or
make an appointment to visit
the Centex. Visitors are
always welcome! We are still
located %324! N. Romero
Road in Tucson and our
ghonc number is (520) 670~

49L

riparian preservation.

ups, environmental

wide elections.

A coalition of many concerned grou
ups and others.
y mid-July to place this on the ballot. It would then

ARC Supports Referendumon HB 2319

At the Annual Meeting, ARC members voted to support a referendum to over-

turn a law the Legislature passed this year giving the Governor power to fire his appoin-
tees to manyBoardsand&mmission}; at will. ng the 110 boards and commussions

affected are the Arizona State Parks Board, the Game and Fish Commission, the State
Board of Education, and the Residential Utility Commission. The Board of Regents was
exchuded. Allowing this law to pass would seriously erode the independence of commis-
sioners and board members, hampering attempts to manage for species protection and

ARC donated $100 to this cause. Your help is needed. Please help gather sig-
natures and raise money. Contact Citizens for Public Representation at (602%a 224-6155 in
Phoenix or (520) 740-0380 in Tucson. Volunteers are especially needed in the rural areas.

has formed, including hunting and fishi
ore than gg,ooo valid signatures are n
“on hold” until the 1996 state-
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Noteworthy
Publications
Pat Ellsworth
Section Editor

BOOKS

léis;vm, A K., M. Jellaki, and
. dtout.
G Sk sogy Weswrr

the Tw
Oxford Umversity Press.
290pp-

The authors take a %lobal view
of water resoulrceis(mg anmnah'%%and
ment, loo to
awo:d in which there is greater
demand for water and increas-
ing problems with water quality.

Bolk ,D.ng?.;.Howto
Save a River: A Handbook
Citizen Action. Island
. 300 pp.

Bolling is co-founder of Friends
of the Russian River. Here, he
provides detailed how-to’s for
citizen groups organizing to
protect a river.

Organization. 1993.
New Complete : to
Environmental Careers.
Island Press. 364 pp-

This revised edition includes
chapters on environmental
education, waste ment,
pollution control, wildlife
management, parks and
outdoor recreation. There is
also job-hunting information
such as required education,
internships, and career strate-
gies.

Environmental Data
Research Institute. 1994.
Environmental Gremt-
making Foundations: 1995
Dsrectory. 750 pp-.

This guide to 600 independent,

community, and corporate
foundations that give

environmental grants is exten-
sivez cross-referenced. The

rg ;;otrh each foundation
inclu e o:%a.mzanon’s
history and philosophy, the
application process, sample
grants, and [imitations.

Graf, W.L. 1994. Phuto-

Environmental Change and
Contamsnation in the
Nuclear Age. Oxford Uni-
versity Press. 352 pp.

The author, who is at Arizona
State Universizg offersa
history of the disposal of plu-
tonium from Los Alamos
National Laboratory into
nearb ns leaZi,nE to the
Rio Grande. The boo

includes extensive appendices,
maps and photos.

ohnston, B.R. (ed.) 1994.

Pays the Price? The
Soa'?azw‘al Context of

The rights of the powerless
(the gr, minorities, indige-
nous peoples) to health,
resources, and environmental
quality are repeatedly violated
in the name of national securi-
and economic interests.

ased on a study by the
Society for Applied Anthro-
pology, this book looks de«;ply
at the human experience o
environmental crisis. Material
is drawn from many economic
and geographic contexts.

Pieterse, A.H. j‘d KJ.
. 1990. Aquatic
X lz'beEcolo and
anagement of Nuisance
Aguatsc Vegetation.
Oxford University Press.
616 pp.

The book has three parts. The
first part deals with concepts
such as ecology, flow resist-
ance, and relationship
between aquatic weeds and
public health. The second
part deals with aquatic weed

14

control. The third part
considers aquatic weed
problems on various conti-
nents.

Lamb examines the ques-
tion of evaluating the effec-
gveness of state uﬁstrmm )

ow programs . His criteria
are pgblic confidence, cer-
tainty proper administra-
tion, expense and outcome
in-stream.

McCormick, F.H., B.H.
Hill, L.P. Parrishand
W.T. Willingham. 1&%4,
asserblages inthe

lages in the Eagle
and Arkansas Rivers,
Colorado. 7. of Fresh-
water Ecology 9: x75-179.

‘There were significant dif-
ferences in fish assemblages
among sites impacted by
mining and control or
recovering sites. Low
species richness at all sites
made it difficult to apply
the Index of Biotic Diversi-

. However, a native fish,

e Raiute sculpin (Cottus
beHz'n(f), may well serve as
in indicator species in this
area. Sculpins disappeared
from sites adjacent to
mining influences tho
they were numerous a few
hundred meters upstream.

Anyone interested in
becoming the editor of
this section should
notify Jeff Inwood at
(602) 263-9522.




The Arizona Riparian Council

Officers:
President: Kris Randall (602) 207-4510
Vice-president: Ruth Valencia (602) 789-3510
Secretary: Cindy Zisner (602) 965-2490
Treasurer: Diane Laush (602) 870-6763
At Large Board Members
Russ (602) 981-9400
Matthghenyew (602) 5422148
Marie Sullivan (602) 379-4720
Committee Chairs:
Classification/ Inventory:

Roy Jemison (602) 556-2182
Ech;mﬁiom Cindyjfldisner Eggg 365-242:
Land Use: Marty Jakle 70-67
Protection/Enhancement:: vacant
‘Water Resources: Andy Laurenzi 20) 6223861
Newsletter: Jeff Inwood 602) 2639522

To join the
na Riparian Council,
contact’

Cindy Zisner at -
Arizona State University
Center For
Environmental Studies

Tempe AZ 85287-32xx
(602) 965-2490
Annual dues are $15.




Calendar

Healthy Watersheds and Clean Water: Coexisting with Limited Resources and
Compem? Values. Aug. 29-30, Southern Utah University, Cedar City. Contact Jack
Wilbur at (3o1) 538-7098.

Arizona i iety Anmual ium (with sessions on ripari
restoniiOT ooty o comerirt] wetine el eetaoable o APame rary
others). Tucson Sept. 14-16. Contact Barbara Tellman (520) 792-9591.

Ecosystems Sept. 18-22. Albuquerque. Contact Doug Shaw at (505) 842-3256.

Arizona Native Plant Society Annual Meeting. Sept. 30-Oct. 1. Safford. Contact Julia
Fonseca at (520) 792-2690.

Seventh Annual Forest Congress. Feb. 19-24. Wash.m%t' on D.C. Pre-meeting gatherings
Elanned to help develop a year-long assessment of National Forest Policy. Contact gtan

mith (202) 667-3300 &208).
Gila Watch Pro, . Various dates. Upland d?lant communities workshop, Odenology
workshop, Main Diamond stream restoration, Kid’s Stream Team camps, etc. Call Gila
Watch at (505) 388-2854 for full information.
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