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Introduction

nvasve, Boonc. Mon-nacive,

Alien. Just a few of the terms

that have been applied 1o the
apeperon il'n:lrc[ll.' L] I':lrl_'i!lu!l
plantz. animals, and microbes thar
have taken up residence in the
Unived Staees sinee Europeans first
set foot on this Continene, Many
of these introduced species have
canzedd linthe harm; oghers, called
“imvasive specics,” have ciped
inrcparabile damage, displacing
natve plants and animals and
disrupting entire scosyssems.

Hioe: seraoias i the peoblern?

A study published in 1998 by
BioStemce magazine repors thar
STV exofics Constituie a gheaber
elsrear eo enclangered species ehan
do pollution, overharvesting, and
disease combined; only habicar loss
ranks higher. ]n-.'J_.-.'r-.'-: plnes, for
ccample, mow inbest over 100
mallion acres in the Unied Stares
Theee million zcres, an area raice
the stz of Delaware, is bost to
thisse exotic plant cach year

Unlike the kudm-draped
forests in soucheasterm Unied
States, imvasive species in the
homarsn Dhesen afe bos apparent
o the unimained eve. Unformnaccly
they are just as damaging 1o bio
diversity and coosystom procosc.,
I chis issue of e we'll take 2
close-up ook ar how this problen
is mandesting il in the Sonoran
Diesere and what conerol measnes
are available 1o try o stem the nide
af this bioinvasion,

Successhul management of
imvasive exodics in the fusure will
require environmental aducaton,
[:q'||i|.'_g.' reform, rechmical :rjil'uin!_'..
and public swdrenes programs.
Eaqually impartane, haweer, &
individual and community action.
Humans cavsed this problem,
Humans must now find
ways o manage i

Richard H. Dhaley
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Ciary Paul Mabhan

Direcror of Conservarion @ 5o
Aruma-berwrs [hewerd Bhecem

f you climb Camelback Mountain in

Mhaserix, then A" Moun@in in Tucon,

then the hills behind “Sandy Beach™ as
Chlls Bay, Sonora, you will mees some
of the same araggls in all chiee plices—
planss and animals which did oo ocor in
the Sonoran Desert a contury g0,
Africanized bees nay bue around your
head, or ery to suck up the kst bit of
noismiee i your colfes cug,
At your feer, and in your socks, you will
firul the seeds of several exonic grasses and
rmastsds, Sahara mustand, Bed beome.
eain pris. These rebitive newcomens o
the Sonoran [essrm can be found in
nearby provecied ancs 25 well, from the
Pinacare Bicsphere Reerve, o Saguam
Matonal Park, to the Sierra Bacha, home
I.I'I-lhll.' 1-1.'A'.li|.um- o the Sonocan oot
aif the Gl of Califormia.

Whether we walk around in the
heam of a desert city, or rewrean w the
meast pemie stretches of so-calbad
wikdermes im che ULS  Mexion boeder-
lanads, iz 1z |.|.|-:.:'J_'g.' thar ar beaer one of GO0
specics of non-native plants and anamals
can be found within a fow sseps of where
we standl. They are webcoming us 1o the
Manet of the Weods

They are with us roday, bt are they
here o seay, as David Quammen woeries
they will bef That depends, of course, on
horw honest we are in acknowledging the
m:gn'llull: of thas nmh:g:u:ﬂ dilemma
and v d“i_t:,uﬁ W AFC i Olr I:I'i'l.'rl.nu
keep sonoran Desam bndscapes native.

Exotic Species: An Introduction
Native Species: An Epitaph

Few people understand the severiny
of the current impact of exotics upan
natves in the LS S exion bonderlamds.

.I.III! oLk |I\JIJI'i.'-| '-II:"“'IHE dm 'l'-'a']h.i]lEE

rl:|l|.||::|:- natsonal Furl-u.. Hl.ﬂ.]hrl: FERETVES,

amd manure conservancy aress mighs well
assumic thar kirge traces of Morth
Americas desert wildamess have remaimned
iniac, wnaleened |'|'|.I hiprmans, In n;~.1|i|r:.-'
thewe dewert lindscapes have been shaped
by ehowisands of years of human influ-
ence. [ndigemous culires dispersed plans
and animals ineo desert locales far bowond
shar nanural ranges sgaves, beams, com,
E-Jur\ds, chudbowdlys, macaws, :[Mn}--uih'-,l
N, amdl turkeys are mm-phc many
organiams which prehistonc inhabitanes
of the desert mwoved and manipulased.
Soomn after the arrival of Europeans,
human impact intensified. Seeds and
mems recoversd from the sdobe walk

of early missions prove thar Jeuis and
Franciscans browght maore than bibles,
grape vines and bread whear wath them
from Europe; weed seeds were carried
along in bags of crop seeds, and in the
hooves of [vesmock,

Many environmensal hissorians have
thought chat the andity of deserts pro-
tcots them, mwee chan any other biome,
!I-t-l.:l'ﬁ llh.' d}ﬁhtrf-hlmi.-iw '!.I.!:l.'-ﬂ.'l\. Yet we
find considerable midence 1o the con-
wwary; invasive specics ooour abundantly
in Somoran Desery habimaes, even in arcas
TCImOis 'rl'l'.'d'n l'l.ll'lrllr.E I'.PI-'I:r: .Ir.HI. h‘ﬂlll.%
dreae, of om ||1r||r|.1||-l:l|i|'.=.|n.|-r irrigated

agriculrural ases. Ressarcher Bay Tumer

.I':I.rn.'.l'IEu{'.ln! Senorin {herrr .-\.'n!d'__ﬂ'.l.ww
alizplays curen e wimeaiened dy imssive species,

motes that Macllougal Crater, near the
weazern fanks of the Sierra Finacae,

e hosts Sahara mustard on the craser
flovinr, d.,-ajﬁp,' thic Facr chas gr::rin-‘c_ and
1K|'ﬂ I'lllﬂl.'l.ﬂ ma Jrl:i".'lr'h.':l. h.'l.'u':'
been megligible chere. Punta Cinia in

the remote Sierra Bacha has also been
irvated by this Mediterrancan anmual,
cven though it is miles sway from sgricul-
mure, Tumamoc Hill in Tiscon, the oldest
wcientific area free of domestic [vestock
anywhere in the desens of the workd, ha
added ferad dogs, cas, and 52 exotic
plants oo ies biota over dhe kst contury,
bt has lost at beass 20 panive specics

18 plants and 2 mammals—over the
samme periond, acconding to researchers
Jan Bowers and Turner. Managors have
catimmeted thar as much as &0 peroent of
the vegerarive cover of the Somoita Creck-
Parsgonia reserve, the firss Marure
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INVASIVE SPECIES

Conscrancy arc i Afisam, i daminat-
edd by exorics, ane thar ineroduced fish
e 3 reCurTEn d.lnﬁ;':r tir 1t% chereatened
fatnve fish. Larry Stevens believes ihat
invasives lave plaved a mgjor role in dhe
contined boss of one nume speces per
vear from Grand Canven Masional Park
over the last rwe decades.

A high proportion of North
Americas micro-areal endesmics, thar &,
amigue plants and animals with reanceed
diseribunions, oocur only in desons,
Irvasave '\I'h;‘iﬂ.tnqﬂdm#r thiem, O che
madnff slands of the Gulf of Caldornis.,
where endemism is bi in the region.
Eric Mellink found mﬁd ras Jmnﬁ"ms
I'LI'I'E JLl'l:'...‘IJ |:"||I:'J.|I:'||.I!'I.‘I 'H:'\!r.ll ?Jl'l.d.l
l1l..|.l1l||1.l] ﬂl“]. Ill.'H:inl::, l'l’il'l.'l E-F“'l.l:'- []'H:
Baja Caliborni peivirsil, sbo rich in
erlemics, is tlnnlr:f comersion oo butfel-
Erss pasiure just & Somoea s bug on e
FII.'IILIH-\.I|I ':I'llh- FJ.“ 5 L'K.HFH.' ||'|h'.|‘ ..I.d|ll.l.'l'|l:
arcas threarens many more natives with
resmicred ranges, Oher areas rich in
crlembni—tlee sak wodlinds of “sky
idinds,” the cienogs af the Dizert
Girsdands, ard the o of Samoean
e ngh—are alen vidlnerable o
s extinotions as a result of aceadental
intpocuctiars,

Whils l\.'i.'lII1F\|:'|:iIii.'|I!| with narives is
u'-'lull:l' r_‘l'l'l'l'l an EI'H H.Iﬂk.l:': (g5 Ll I'ﬂ'l
why exotic species are “bad,” thar coolog-
ical impaces vary widely in effeces and
magninudes, Some invasive species such as
I'I:'i|| 1!‘".'“.'".'. I.fhrmﬂnl'i h't' Fﬂ'ﬁ =|'H'I I'H.ll"

Pl e N Showgam, e Mimlys b ol dae . Doe-d B

In a postve iInmatre known as
Pulling Topethes!” private and
public L5, organzations joined

forces to map out and endorse

a national strategy for dealng

g with imvasive plants.

belgrass compete sath matives for grounsd
surface, soil moismure, and nuamicnts, b
|I"."¢ =IH:I Jldl.' rl'[' ll.ijnﬂ Jl'“l |'|.I|I|'I'E
pl.ml: I.'I.'FHEHJI'.IH patterns. Tamardks not
only compene for space and warer in
ripartan habatacs, they alse dismipe stream
flerws, expecially during flowd sages.
Secandarily, these alsered regimes
my redleice resources for HErEarY |1n||i-
nators and insecivanogs waterfowd, thene-
by having a ripphe effect throughous
entirg pegional Lindscapes, In shor, the
m!’l:%h_i] ImF\ﬁ.E :ﬂ-illl'l'.i'.'ﬁ are -IE".'E'I':-:'.
from cowbind predation on epps 1o gusdia
infestazions in vertehran: guts.

I mest invasnve AFC 3
disruprive o the hr:.l:ﬂ and producriviey
of narive hiarkc communines. whag can be
o about thena® The answer s complex,
and we need 1o consider boch shoee-rerm
.'I.l'ld hﬂF [T COILIESS 1{ l'l.'l.l'ﬂ.'l.ll: I.I'L'I.I.'IF‘E
Whaeever actions we take shoaild certaimby
limk: prevengion, educaion, derecrion.
conitral, rrgmrilm.md monitoring. The
hocanion of the Sonoran e within the

T T T

LS Mesin bondar megpon challongs us
to detocy speciks |mh1anE;u|'Huh w.::ﬂpj:'rcm
the intematiomal boundary. Alithough
uibigguiinois specics sisch as rropical whice
Flies and rumbleweeds cannos be stopped
at the bonder, i may be possible to shw
the intentional introducion of addiional
exeeics by informing impaniers and bos-
der customs officials—as well as the pub-
lic in gemeral—af the high bong-rerm
costs of cunallv-introduced mvadare

The msape noods 1o resch a wida
aisdsence. The Arizona-Sonora Disert
MSlusewm conference on the subsect
recerved front page coverape in Tucson
newspapers, a8 well as a follow-up Sunday
edivorial entitled, “Beware These
Invaders,” I appeared rhar science jour-
nalises i sschem Ameona were asnoand-
el by bow liscle chey had ke aboue
the cconomic costs of bullfregs, canp,
eumbleweeds and rmarsks, The problem
was called "a subale, Live-breaking and
quiety asmonishing crisis of evological
wleniny,” Mamy Arconans lamead for
the first tme ehat invasive plants and
anienals are among the rop theeats 1w
endanpered spocies and biodversisy
ghobally, and by wome accounss, the
gravest thivat to desers dinersing:

I a positive intinine known
.1-:."I'||||ing'|i'ul:1_ﬂ|1rr." |'rrir.'.1rr anad
public U5, organteations joined forces
to map out and coborse a natknal
strategy for dealing with invasive plants,
An Fxecuve Order on Invasive ""11:-;-,-—1



:-i!.'all.'d. |1:r Presiddent Clangon in l.'aﬂ.r 1959
should hedp implement che sormegy:
Alrhonsgh Mexioo docs nat vet have such a
natbonal agencla, it has an ambitiows srace-
gy for conerolling exotics on dhe midaff
islanids of the Gulf of Califormis char
includis the use of wirty and colorhul
cowric books po abert fishermien 1o the penls
of invasive animals, The real need is for
a!_u_-.min in bodh couneries oo e "i"""""F
together” in the same dicection, so that

ane .l.:.:lil.1||1l.|r.lI EETICY i i1|l!|.'||¢i-.lm]'|.r
introducing ookd-rolerant buffelgrns
sirains while another i atempaing o
eradicare it from a protecoed area just a
few miles away.

Wi hawe LAY USSEIONS 10 ARSWer ir
we are to deal effecively warh the ecologs-
cal anvasions in the regon as a whole

D plams imvade sgricubural aneas first,
or F '\JI‘I'aiII':'l:-'

Number of Exotic Species of Various Taxonomic Groups
Established in the Sonoran Desert

Invenebeire

H.ql-!llrl & ﬂnlpl".r‘h:.nn

Slamaznals

Fowrntasm LA ..'J:l:l!.Il]: |'.|'l\.|' ||-,'."|l|: ll':ull,:|-1.l| -f;wr.r
i Sarpraare SNanisoun' Sonk (oent somdr),

ama P

Hiw da exotic st animak disperse
e weaireehiole 1o wearerhole?

JAre ungrazed desert vegemanon parches
bess prone o invasons chan grazed arcas?
How dio El Misio vears fiud the speead of
ot anirmals and plenes?

[ the e commal methods wark in
droaght years as i wet years?

We Bwoe an even tougher question
with many severe infemions Do we nesd
ra uee conrmals thar carry addisonal sk,
such as chemacals ar the inmoduction of
manaral enemics af the invaders, which ase
themselves exotics?

Recenily 33 bokd scientiss rankec]
exotic graos plantings seventh and bislog-

cal irvasions rench among the

stresses affecting the biodaversicy of the I. o
Sanoran Disert segion. IF these two 3| 2eH
categorics are comibinad, cutic pling W

and relared invesions rank the il
woirst threats o our biodrersiny It s ome
to concede thay we are beginni farma
Lare 1 grapple with 2 problem of this

|:|.:[:ninu‘|t'. b dhar STATTING 10 deal
with it camecstly socay B betier i

tham never acring at all,

Tivis orticle & adapuee! fromn ot chiper doy o
el A A |‘:'r.'a"'r .JW
Mrcrwm privicenes, Invasnve Exone 5
i ehe Sonian D fuw{'ﬁg Iﬂ.l‘.
by Biarfara Telfwoan
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Controlling Invasive Exotics—
The Right Tool for the Job

by Barbara Tellman
W Fipamaron Bnacirch (onger
The I.Illil-’I.11.H:|' of Afimeas

Vislwemreers remresinng ravarisk ar The MNrwre
Conservancyi Havawampa River Preserve,

b firse line af defense in contralling
imvaaive Exatics is g mot e the

imvasion stant. Dont ler potential
invasaves i and if they do invade, eradicare
them immedsaeely, The ULS. Department
of Agriculre spends millions of dollas
each vear v keep plants and insecrs from
crossing, the bosder; bur even so, many new
specaes ase broughe into the country each
year accidentally or on purpase. Some of
these dhrive at the expense of natives,
resuilting in infestarions such as the bull-
frogs in many ponds and cenegas, and
buffelgras in Sonoan thomscrub. Are
imvasive exotics complendy ous of control?
I somee cases the answer is probably *ves,”
b we can sill marsge a good many of
them. even if we cant diminate them com-
pletcly. There is, however, no ane sslution
thar willl solve all the problems.

Remewe them marmlly or by machine,
Theese methiods are wually very labar
intensive and somsetine result in even
more plants if they respeour from e
roots oF grow from fragments.

Remaome them with chemicale Use of
chemicals can |Jcri.'.k:r'1.|.||].|:'.: Ihl.j'.lrl:
firs proven harmbess 1o deirable species
and withou long-serm effeos.

Lise acher species (namrad enemies) o
rermiove protdem specics —"ooonerol.”
Beanse the new spocies may themaches
become problems, bioconeral is now
aricty controlled in che united Seaes

The control agent must harm only the
targeted specici. Extensive triaks are
required, An advantage of bioconmal is
that the change ocours graduslly, allvang
timee for nacives oo replice the exotics,
Inperbere with their sepeoduction. Thes
micthiods have reduced numibers of whice-
Hlics afver sseribe muakes were redeased, They
have alss m.aa.ﬁ.l.l]_p :r'ldlhl sterile
FORTLE, 1Y CROiC fish SpoCi.

Chanege laind management practices m
encourags native plins st the expense
of exotics. Many exotics only thrve in
sibuations where human disturbance has
created ideal condicions for them. When
disturbance is reduced, natives may be

able i compere successfully,

Mone of thes meshods carry 100
Fu'.rl:-r_u.l E;unmrﬂn:l., [T Are 1|1r:_l.- |:|5-l.=|]:|-'
risk-lree. Ofben it cakes 2 combimation of
methads o do the job, slong with a lot of
mancy anclor a lot of volunteer kours.,
[Meen repeat treatments are needed.

While there are wome cases where
comerol has been oried and has non suwoceed-
-rd-.wd&h.mmnw slacoess stomes in cthas
region. The projects described in this isue
|:l:|.' S Hu.lnn.n :.mlll:rl.m] Schwalhe
and Phil Rosen are good camples of the

chalberges and inivial signs of swocess.

Some other examples:
At The Mature Conservancy's
deram tamarisk (zabeedar), then orear i

with chemicals eo prevent regrowth,
While there is will some eamarisk o e
preserve, the rangeved arexs have been
kepr relamvely free of ir, allowing the
ratve cottormwoods and willlws o
pespeout in this relatively naral siream.

In Sabino Canyon the Anzona Csame
and Fish Deparyment and the L5,
Focest Servioe cooperated 1o eliminaie
exatic green sundish from a three-mile
section of the creck in onder to improve
conditions [or native fish. They electro-
shoched ehe soream so thar chey could
carch che nanve chubs and miove chem
oo 2 sale are. then desed the creck with
a fungus-derived substance thar ta
gill-breathing creanures, The mnﬁﬂ?ﬁm

nie and other ercatures such as f
and turtles suffered no il effecs. A
second tearment should ensure
comiplete eradication.
At The Matre Conscrvancys Ramscy
Canyon Preserve, an inroduced lind-
ETIFLY m—.l.s..ﬂqm |l11'.--.miL Volumreers
fespecially ane I.Edlmtd local ressdent)
systernasically uprooced planes, MNatve
plants have begun 1o recolonize many
arcas, bur planting will be also be
needed. Uprooting was not successful
in mcky arcas where the entire mot
systers oouldr’t be remened,

Removal of [vestock thar grazed along
a portion of the middle San Pedro

River brought about a reduction in
the number of salcedas e,



On the other hand. The Manare
Conservancy uwsed commolled prazing
tio manage exotic Johnson grass ar
the Sonciti-1"agonia Presere,
Theey are replanting che anea with
native sicaton gras, Although they
imitially used fire oo conerol dhe

Salvinia molesta—A Growing Threat to Arizona’s YWaterways

n agquanic ferm from South
A‘unrrim has lane managers in
T rn_.:'rlm alarmmed, Sald h}'

niurseties for use in ponds, Salrmi
mndrestr has now invaded the lower
Colorado River. It grows rapidly even
From tiny fragments of the plant, and
virsder the 11;.;||| corsdiriong it can
double s mas in one oo three
weeks, [t can survive in any waters
that do not frecee over.

Salvinia forms feating mars up
o rw feer chiick thar block J:u.nlighr

and oxygen, causing problems and
cven death for a vanety of aquanc

Johnson grass, ir chrived on fire,
coming back berer than ever.

."'Jl:]'h:-u.gl'l ||'|-r|:|:|.||1np:-nl'1;|:u1rrnl

for ar Jest some infestations, the
resspects for controlling others are

r:mimi mjd'htmm are generally high.
appruach.

Mrevenition & sl che bess

life. Labeled chee workd's worst weed
in the Cemimes ﬂmﬂ-:ﬁﬂﬁrﬂ'ﬂrmrﬂr,
Salvinia is 4 mjor problam in Indis,
Submharan Africs, Soarh-cxa Ads,
anxl from the Sowthezss United
Seates into Teas, The greatest imme-
diate concem here i for the wakdlife
refuges viead to waterfowd along the
lower Cilorado Biver, Managers also
fear that the weed will migrate o
other rivers, bikes, stock ponds, -
gALion sysiems, power plants, and
canals, Fecrearional bosts presens the
greasest potential for rapadly spread-
ing Salvinia along the Colorado

River and oo other warerways.

it. Herbicides, biocontrel, manual
remioval, and drying up the waser
bodly ase the main chaices, Since the
plant grows among other veget-
ticn—cateails, wi
for example—it is difficulr o spray
chemically or remove manually, and
the proposed herbicides damage
vegetation they touch. Binmmn]w
with a weevil thar only desooys
Sabvinis hus been suocesfil else-
where, but there is concemn abour
introducing another exotic specics.

arud salicedas,

by Barbiara Tellman

Waser remowal is an option for small
ponds o canals, but not for the
the pling has diied it can recover
um:l’ﬂ:ummﬂﬂahh Muanl'




Bullfrogs—The Dinner Guests
We're Sorry We Invited!

Tl |:-1'r.l:|'|'.;nx :.u'.r.l'l'llu ral ..'Jlllﬁl'q'r n-." (15 )
i, Baudlfroy canwibalion in Arizona
alloun pepabition denvitics wp o 30
Irkidc e r|'_|'l.'|r.‘n.|'__lll:|.lrrr Bl .':luur.!l'l'!ulg':l
matLrn R aw anter Eimiitad Aok

Ceal Schwalbe
L%, Creologncall Survey, Biok -F':.“ll Rscnirces [dreiibom

and Phil Rosen
Diepastment of Ecolopny and Evoduimnany Hiokpy

The Usiveriny of Arizoss

eeck! Splash! A bullirog hiss che waier.

Thi sound, while a boad memory of

ot chikdmood hilkes dsewhene, @ now
a clarion call w banle in & war thar our narive
frogs, and even ganer snakes, s losing o a
hos of intraduced aquanic predaions

All sx rinve species of tree frogs in
Artenna have suffered larpe losses dnce the
carly 1970s, with four in danger of disap-
pearing from the stae, and one alrcady
gone, The lowlind keopard Frog (B pessr-
periersss), still common in cenral Anona,
has diappesred from souchwestern Arona
Califomia, and Mew Mexion, The Mexican
geanier snake | Tamanpind eqwes), i dine
straits in che LS., and the declining
raurrew-headed garter snake | Thammapdis
rufipntain) of central Anzona are boch
affecred by introduced species.

Werkamsd Joes was smpomant in che
decline of our native frogs, but the major
current problem is noa-native aquatic preda
tars | Fahet, Lr.a.:.'li:h.. aiid 1|‘rr'|lq.||||!m|:'_ Rami
carestwiasa) From the easterm U5, and
Eurasia. Add newly discovered frog discises
w0 the mix, and the chrcats s nagive frogs
throughowt the Amiencan Wess are daunsing,

We became acusely aware that chere
witi 3 bullfrog problem while survenng the
Mexican ganer snake in 198586, A San
Bernarding Macional Wikdlife Refuge, cist
of Douglis, we found bullfrogs superabun-
dane, The Mexican ganer snakes consisted
almost emtirely of adules roo big for bull-
Frogss o ean, ver most of the snakes had frog-
chomped maiks. Leopard frogs, commion g

M Ao Fone oullersed] G

i L R | |" '8 b
DEHES SMCE TN Sty |57 ¢S, Wi
Era i w0y Aasoor of Aicars y
our n danger of dsappeanng

from the state, and

ane already pone.

this :r:l‘.ug:u.h recently as 1981, were
meduced o a single sise—roo shallow fos
Larpe bullfrogs—ifrom which dhe leopard
frogs dissppeared duning a droughr
the lane 1980 Inicial effors w© conmal
hu]lr'mﬁ:. allowed young garter snakes
time 1o mature ineo adules, but thee
effects wete not permanent.

The bullirogs namaral range sorenched
from Florida porth o Canada, and wess o
Mew Mexico, bur i s now esablidhed n
every western state. Before 1900 the bull.
frogy weas spread as a food and game animal
Ie thrives in deep. permanent, relaively sl
watcrs, mast alten foumnd hore in man-made
ponds, lakes, or sow-flowing soreams, The
absence of i nanaral predaros—especually
snapping otk and large wazer snakes—
has helped 5t Bounish, Ameonas garter snakes
relish small ||u||."r-||-|_;,m. bt berge baallirogs
turm the able, cating puvenile garter snakies.

'J'Iu-r'lm]lfrua.: it the anly ll::g of b
i Arizona thar squascks when it leaps 1o
safery—aften seoting off 2 muss ballfrog
exodus—ahiough all bullfrogs don't call



every time they flee. Leopand frogs doni
ST '-'-||l.|-I|.'-.| 15 Ly also dif e i

[ = :.!-\. al II:-\..! I'\. 1['s l{'\- J:'ll‘l 2 ||'| ||,'\..."|.

!I.Illr\ “:II.
frogs are most commaonly green, bus
collons vary widdy, from olive (o bronee w
Tl Sormctinee with spoes reserbling
|

1 vellowr chiroars and ¢ II|'H.I| LR

smots surrouancled by

Lo .\_l "‘-I':“:-'\. !n,||||l |||.|||_'\-\. '\l|."H'=|!

:'|_|'
ardmums (much hegper tha i their eves)
Bullfrogs range from chee-gram

prqueaks 10 one-kilogram,, cight-inch
sating reachine

{ huir '\-l_rlll._'\!_'ll_'\-\. (£ :':||'.|i||.|I: |'\-q,|"'||'\-:_-\.

L Ii:l_' 5_:.-|l.' l!n..'h.n.ll.' amd & hadl hav T
raught ws hard kessons, Bullfrogs scem
imposathle 1 remeve from complex wet
ands. Char huntin
wary Frogs: we could Bos appraach within
50 wands of some frogs befone they beft dhe
water and sought rehage in pack rar nesis
'.'II::'H.III IJ |1} '|.\_I: 11}

ML |l!..l :'\lll'-\.i .i.ll-\.l Tpjral '.I'l.' I-\.I|.||.'-= Tl

‘ |'\-n.'--|. L ||r|'\l\.||.:|.'\.'|.|

A AT SpeH ] I'”F"

marsh. Ohur intensive hunging and trap
paneg efforts i redusce aduls populaton
nusmbers by ) percent of more during
the surmimes, bin within a yearn, dispersal

E ||.-.I'| [} l‘ YOUNE |‘|l'|;\ alrmcet

(=103
Bullfrogs are exeremedy |'\-r\-|||1u pro
fucing up to 20,000 gz per clurtch, fve

1o fen Eimees that of thar nanve cousins in
rizana. Bulliros adpolbes may e ow-

-A«.I II': "‘lll II A CHAT TWLETRONETS,

COHTIPCTE TR ||::H. -c'.'. i |I.!||_'| [{q" ||| Wi
I|.-||‘||'||l|'.||:|._ 1l II'H.IP”II 1r|1,; IJ|||'\I-:||.L1.

they are distaseehul go fish, which gives
bailklrosgs & groat advaneige ey that
incroduced predasory fishes are all over
the Soutchwest.

Unlike fich, b |||."r\-.|-|_'_'. travel awer
larwl. a Bctor complicating their removal.
Chn g wih summicr min, we come
mondy sec small bullfrogs a quarter to a
bealf il froam cheir ponds. At Buenos
Adres Manona] Wildlige Heh e this prast
summer, frogs rr.il.'u."..'-nl. # [ar a5 ravo miiles
fram the “home " porkl, and we found
evidence suggesting cha dispersal four
pov e e i likoely

|'-ll||!|'l!p CaL amy pecy I.ill.'f.' Can gl
imee their very bage mouchs, using cheir
frant feer to shove Llarge siems inmo ther
gullers. They neost frequentcly eat invene-
brates. Interesit ng stomach contents have
inclisded taran s, beethes, moths,
centipedes, scorpions, dragon and damsel
flics, and toe bivers (the chre-inch kg
|,'\'I-q,1_‘|.h_il.|l,.\ s ]II_.'_L'\.\ r|'u: ]Iﬂ'«"i IH._'I,'||
ohwerved EHIINE small rll'l;."‘\l. Lhne E'nr'_'ﬂ
apparently with 2 penchant far spicy
ol haaed three taranfula kowde I'L||1'_;'
wasps that supposadly pack the st
painfial sting in the Southwest) in
his sonasch,

Py weight, vertebrases pliy 3 major
mile in |'||.'||Im1 diers. We fourd represen.
tatives af every non-manne vertchrate
clia in thar stommchs. Some moee spec-
tacular mems include 2 comon rar, soveral
other redent species, bars, 2 nesding Red-
'..m-_a;ni Pl kird, Coamminn Yellow-

% Wildlife
+ large females, with ls chewed by

throas (warblers), alligaror and lesser car-
lexs lizrds, Mexican and checkered garter
sraakes, western paschnose snakes,
Samiean mud eunleg lm|'-.|r|! Frl:lt:'.. and
threatened native fih. Even small bull-
Frogs can be feasome pradsors on
vertchrates. The smalbess budlfrogs ca
many small fish such 2 ropminncws

anl -.'hl:ht—pnt.ahly heraniae rhe smudl

The snakes remaining arc almaost all old,

(inset).

fish Frequent the sime shallows—bun

the numbers of fidh raken by bullfrogs
soill dosen’t im[m:r fish p-n-pul.uinrhs
significantly. A 1.7 %-ounce bullfrog, ar
only bl its weight at maturty, can easily
cat mowbnm garner snakes or small lisends,
The bullfrogs ehat had caten bats were
post-adolesoents weighing abour 3.5
cances each. Thar mippores ohservations



HOW DO WE GET RID
OF THESE UNWANTED GUESTS!?

predators and the many
abdtes of bulliroes hawe

permitted thern to dominate

numenous perennial wetlands

in the Wiest.

by Ariona Game and Fish [h‘fmnnd and
ML |I.|I.' LIy |.I|_|I I'",.l"l'r 115 =TT |t||'|||||ﬂg
out of the water to catch bats on the wing
were young adult frogs, not exteemily
lange ones.

Surprisingly, bullfrogs” most com-
ITIIE '|'1.'.|'l|!‘|:-:|=|:{' I"l'E:r i.'u |1|I'!['r hl.l!lﬁ".'ll:'u
U several oocasions, we found a hu.llfmg
within a bullfrog wichin a bullfrog, Ax
Armvaca l'.:irnrg.: we ance wimnessed 3
m“hll.l'n |.'||.|.“F|'|.'E'.l mﬂ‘m‘-’] l..l'l.'L'.n“l;'r B )
and then it swallpwed L'l].' - | |.=|.'|::|:r
buillfro, all within a swo-minue Gine
span, We only half-jokingly refer o

bullfrogs as the “grear whise sharks of
Arzaras waters.”

The absence of natural predators
anal the many abilices of bullirogs
have permitmed thern o dominace
memeronus perennial wetlands in the Wese,
Cannibalism enables hl||.'H'r|'.r§: £ PETREIR
maire abundant than their base of prey
species would allow. Some of our snady
ponds hed an adule bullirog every pwvo
vards alorg the bank warching for move-
m.;'nrﬂd'm:.' p-:.rer.l:i.'.l s Fremn. Aaduly
populatsion denssties are abnosmally high
hwewe —10 1o 30 times those reported
chiewhere. Leopard frogs, young, garter
snakes, or baby miud undes have almost
e chance of surviving in the warers
of bullfrog-dominsed ponds,

Chearly extraordinary measures
are needed to eradicate bullfrogs from
ajusic systems (e tdebar ag left) and
give native frogs, Medcan gimer snakes,

and other hulllrug prey itens a8
a fighiing chance, ¢ F

0 el |rrr'ﬂr|1r|"r!:1 wre rlimradtee .l'rwn |-"r ekt Hirrid rda g
i ) Marisma W r.u'ﬂrr Befivpe dry bl and un.luh.lr. Ty mos ave
_fluirr'f o |'|r|.r rr";-n il vy !ﬂ.]!lh'rr.;- R LITR




WL I'-'Ii_rrculil:fr hen the Spanish arrived, the
Lacpartsmcas of Beokgy pristine Soporan Desert region
fcismas Jom: Uiniversiey had linle surface warer and
r::l:m:l:."ﬁ!w Fishizs, wath ar n'h:tn'ml:.'
36 is within Anronas present
Far mare water is impouncded

Lo bbb Sresang i oo By bkt Plige rams

Seme manive fish recovery fforts appear i
by warkimg. For driase, ﬁm:mdﬂrﬁm:"g'

Crilla ropeminnones huve wdmost donbled
u:r.nﬁrr n_lﬁr'l.ﬂ foAwrr ﬁ‘n:r.l'q#.

oy in reservoirs and the mumber of
species hus soared! Abour B0 species, maore
than 50 from elsewhere, now swim in
Arzona waters, OF the osiginal 36, only
i specics pensist throwghous much of dher
narural ranges. Ohee is extinet, 12 are

. 7 threaened, and 10 are
Wﬂhﬁlﬁﬂm. Although 8 of the
threarened or endangered species survive
in sl oent sases, they have vanshed
froem Arzona.

Early in this century large dams were
conarracted and canals baily for water
delivery, disrupeing nanural habieas,
Carp, buffalofish, and carfish were stocked
s foanlfish befoee the 19205, Human

The Conservation Dilemma of
Non-native Versus Native Fishes

popualations skyrocketed during and afrer
Wiorld War 11, increasing demands for
sponfishing, By 1960, ar leser 20 exonic
fishes wee already escablished. [nothe
1950 and 19%60s non SRCIES Were
remcved so that coukl more
readily colonize. Fish toodn wis applicd w
hurdreds of miles of western rivers befoee
diverse orouss, hasses, and cadfishes were
Manmed. A few exotic species armived acc-
denmally with gamefish shipments, while
others, such as guppies, deended from
discarded sore-boughe pets. Some species
were plineed 1o control poxiows insecs
of planis; shad and minnows were soocked
a fooed for gamefish or proliferavad from
ducarded bait, Ever- E—
Machesd cafish, mﬁﬁzﬂqﬁ.
anckad. People moved some illegally w
beimg them doser oo homie. The nero-
dduoed species spread chrough canaks and
desery sereams stabifived by dams, artifcal
habwitats which were to thar |l'.ir.|5, armd
many imvaded namiral sereams from now
centers of abundance, impacring natve
fish populaions.

Why were exotics promosed and
natives ignored or extermanaged? Forss,
povernmient policy was o spred the
"ot desirable” miatly eastern
specics, throughout the nation. Socond.
most immigrants were from castem
Unived Seares and preferred che familiar
.q!ﬁl'u. ||1¢].- knew from home over
natives. Finally, management agoncics

continued experimenting, If public inter-
e waned or a stock declined, a “new”
kinad was plansed; incerest in noveloes
raised license sales.

Habitat deszruceion and alteranon
are often blamed for native fish disappear-
ance, Clearky, as habiaes dry, become
polbuced., or are otherwise made uninhab-
iable, fish dic and specis’ ranges are
reduced, Aheraions sudh & empersmre
changes brought sbous by diversions and
darms, ard Fram watershed dlamage Fros
graving, logging, and rosd-building may
abso caise dedine. Sucnirs block
rnigranions, a change o cobder warer soops
repecsluonon by warms-water specics, and
streams are degraded by increased runoff
and erosion from barren hillsides. Just 1
certain, however. is the et that when
exntics appear, as they invarably do in
reservoirs of other seabilized habivacs,
native species dedline, then vanish,

."‘umnnﬁ pmhlncrm :Fn;ms natves
'«'I‘I'I-EI'I [avnliim P60 I'H.'M'II:. I'H.'I'HI.II:IDI'IL SOCTTS
st imiportant. Carp, basses, sunfihes,
catfishes, and other non-natives e
and juvenibes of suckers and chubs. Even
thogh long-lived native fishes can persist
fowr decades, oo few VUL SWrvive oo

ce, s populitions disappear when
okl fish die. Alien mosquitafish car baby
ropminnows and shred fins of aduls,
making them vulnerable o infecrions.
Brown and brook oouts ear natve mows
while also comipeting for space and food.
Furthermore, rainhow trous, planced in

)
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esennially all cooler waters, hybndine
with native orours oo swamp them geneti-
cally, Sorewer, non-marive fshes camy
ilicn |u:r.|.'.il:|.'.-.. an ASianc EewWnm s
presenly -.|-.||:-.|,.;j-.||¥ among natives, with
unkniran cffecs

Since all nagive fishes rested =0 far
do well in astificial wasers without exotics,
many meice pon-naive [h speoics =
poeday s grcaes deberreil by Conscrving
T TELTYE 1|'\l:1.'i|1. .-".|n|5.1;; wh ewotic hsh
s, other aliens including plants, crayfish,
b, smails, and bullfrogs, are proving
just & dangenoas,

."I._!_'\-: TICIES © |=_|:5_-J.-|:| 'm.ll‘l |'|’||I:||:1:|I|_r|
non-native gamefish char impacs naoves,
for which they also are respansible, have a
|'|.1F|! Eis =|||i|1!;:'u .|i| '\::]u._ ”1|_' L"ﬁ |'i-.|1
& Wildlife Service (LSFYWR) administers
the Endangered Spocies Act (ESA) for
freshwater fishes, All federally funded
programs Bl under the ESA, 50 western
srares thar .Lp-u-.l I'Ir.hil:- an LISEWS
harchenies and funding are susoman
partncrs, and managng fsh reownces i
mistly their responsibiling Stare agencie
somerimes resent federal conerad o a
degree, and they may find bivde public
support for non-gamie specics. The
LISFW™ has problems oo, Aler all, i
was insoruesencal in essabdish i|:__‘; Fi-
native fisheries and |u-]|:-- A i therm
Naw it must persuade development agen
gics, ilustry, sportlshing groups (che
nacions meast mfluenial conserarionis),
and others to |rnF||;'|11|.'|'|| the ESA and

protect nammve fishes as well

Drespite all chas, progres & being
made. Fecovery effors are underway and
RHTIEE 3FE '|1||ILi Ng. :"";.-I||I:.|":| 1|:.|“|||_1j
razowbiack suscher larvas: were capoured,
growm in predator-free ponds, then repa
tedd when they weee oo Large oo be
caten., Soon, yoeung aduls were feproduc-
i with old one, so 3 life-hisory IIIE'rC.i'i_'-q,'
was re-cstablished. Bantroductions of
ropminnows have almos doubled the
nurmber of sins where cheey live, Chiher

e too e o manage in naneal
habitats are groan in hatchenies: for rein
weducrion, 0F held there as sock for
the fumare.

I“Il.'h: &= I|I|.I I.Il:a-\.'l'll.rl'll. :‘\:lllh II.|Ii'||'~|
IMpEct nakives in & many ways that only
e SUITIan Seems B cXisE in ensire
narive -.|'-;|_'i|_-.' sUrvival — [ETTsAe M-
natives of provide habitas rom which
they are excluded. But coiscs already are
i il |.|:|!.'jl|!.1 that potal eradication is
:|='|p-m-.|hln-. arid Fumbermiode, oonneoEons
through canals, akong with non-names’
invasivenes, make cocusson diffscule ac
st Bair ssolation is possible, Exotics can
he pemiwved |'-_.' the same chemical methaod
used in the past to clear the way for
garmefish Smodks of impenled names,
genatically pure trours, for example, are
then reineesduced, Mow such effoms w
renvate sreamss are being extended o
benefit native wanm-water species, most
recently ar Byl Springs and in Sabino
ardl Wesr Turkey crecks, Anzona, Bamiers

Exoric greew sonfich rermeval project in Sabire Canyon,
Tl ixearems & I'lr.llx elterrailioe el o M [T |.|.'I||':l_

Gita e rempared before erealicaring te i

L || P e — Ry SRy .

sich as artifsceal warcifalls are installed
..r'ur TC AL [ R ||'\I ETCASHET O

TN VRRHA |'-:.' I - METIVES, [ |'|-.|=||'.F'
rules and bins on transport of lrve hsh

of use of live haidish are desigred o stop
reinrodscion,

Al these changes in regulaons
FOGUENS OOMPETALION AMONE CONSCIVAE
autherities, bind managers, and privane
|.II'||‘|-||-'|1-!I-|'r-.. amd |'|'|i..-| Ia |,'|l|'n.|||l.:'.,,||.||'|_|_lh|_'
i amimde tovweand matve fishes, A nams-
ber of phices are wer aside for native fish
conservation; Aravaipa Canyon, San
Ii-m.:r:!in.:- | l,-\-li.,' [ 'r“-L al ;I'\-II.II
Wikdlife Refuge, Canclo Cienega, and
West Turkey Creck are some examples
i Aripona Bur even inosuch refuges,
EIVVESIVE I SO0CS IS mapor
problems.,

Ths s not to sy that stminsdes and
practices have murmed around entirly.
Caomrimssd use nl'lm':ullu:nl:xh by public



health agencies 1o suppros inseos s a
case in point. Mosquitofish are adverrised
in !..'Il_' l,rul'\!:«. |":||_'\-:'.'|.i a% avaalable an
rexqucs for pickup or delivery, Such stock-
ing viodates ESA mules agains “wake” if che
knawn peedator is planted wath wpmin-
FH, -:H_'ll AN VI il. [; I"' ;l T "'|.1||l.

m lager imvEson of togumarn

i

Fesiil |
habitar, A conservation-mirdsd citizen
mvight casily conEminate a opminno
el e Erv mviscakie. 'Who would then I'\
r:-u.;'\-nr.-.||'\-.-:-: {Oicher ;'-ln:'-l..ﬂ'.-. W, CXIATH
ples being a lick of agency emphasis on
native fwhes in the comroversial Sam
Peden Biver and exclusion of he
Caolorsdo Delia in Mexico from

impered-species plans.
Ihe E5A has been manipulased,
amernbed, and indicred, bue it remain

ificant envimonmennal L

:||:; TGS '.i:_'|
:-'I. [ CId r:;|. I |I.':|.‘|II'||'_ 0 CIHNSCTY Mt
b 1x ||1ln-:|3-' fram development A5ET-

[ [ = ||'.-ci'|-.r|:._ |||.| R mi LR _|:r-cH||'n._
SOFETIMES I_|I'|||..r |'-'|_'u.l It i |_'I::I'II|'|:|' '|'|i|:I-I
the ESA, but ofven voluncaly. Many

L -||n.-.'r|'n.-.| 1"\.""[.'!!.' .Ih."h.lll'll:iil\.'ﬁl |.|= 14
q_'l'll"':l!_"ll t5 korWwTi D l,'\lq:z'u_'lu.llr THEEE

Sonoran Dhesert fshes, but suppont for
new of revised condervanon legidation is
Eperanive IF progress is i conginse
Finally, ranve fish surival depenids

on human wanss, needs, and understand-
mg. Explosive grosah in human popala-
B0 15 |:-I|-|_| ¥ T :_'|I|_'. e |,||_'||'|.'|I|.,|.'\...||'|
the enviranment. And mioss human resi-
dents are new to the desert, with linle
urslerstanding of resource imigations

amd - rr.-|i|'||'\. fic :.,I:;J thar rlu |:||'||'.|i.-||

RTTMILE, -.'l.i'm. e -\..1I:|:.l |I|."\-. .II'||J |'-|]1rr I‘-I'\.I'.-c'\-
they caught elenhere az kids are nos
narural here

1 has, {1_III.\..I|i:'|I is soneh Irq_'l.'lfn_f.
Differences hermeen natves and
non-natives and congrasts between natural
andd armbheml squatie satems nus be
miade chearer, and the podes and Empoe-
tanwe of natve species bemer communi
cated. Life underaater i |xr3y|:.'q:r.u: af
*-::;;h‘.. thiis ot of =|'-i|1||.'|-|'-\::.:|-:r'--i1|!.:
||||Ii|. ilesire TP i lidmess
arsd wikderness must be exeended under
water if native fihes are o romain
part of Gur Sonorn e

¢ hermape, 'IF_H'

[ T
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SAHARA MUSTARD
Heumirca rﬂurru;ﬁ'«'f#

ORIGIN: Probably mative mo Morth Africa and
central Asia

DESCRIFTION: Sahars mussand is 2 pemicious
wored with pa natunal coamed in Morth Amenca,
Encramn here for less ihan balf a cenury; 5 now
diminarss chousands of s|uare mih= l'lFulH‘I:.I’.
b levation desert, often to the nerdy comploe
exclusion of naive anmuals. It is a major threat
1o our famous spring wikdflower displays.

BUFFELGRASS

Frrsiiture coludie

ORIGIN: Mative i cxstem Alrica’s

G Rily Yalley

DESCRIFTION: Buffelgrass was introduced by
govermimmenl and paivate sgencic in Sonora and
Arirona during the kst four decades as a forage crop
for bower elevavion arcas, It has become a scourge
from Hermenillo, Somors o centesl Anzoes, reducing
hiodreeraty by ouwcompeting natve planes and by
facling fierce fires that cecnl and other native ane

TR el 1o witharamd.

JOHNSON GRASS
torghus Aalipem

ORIGIM: Morth Afrca

DESCRIFTICN: Johnson grass was broughe to the
L5, during the bise 1700k by 2 South Carolins fami-
by; it was imeroduced e Arimona as canile Fadder in the
1850 It spreads quickly and & very difficult 1o erads-
m.Jku,#. FILATNY AUTETES have been muade, It i
comnpnon thioughout southem Arisofia Jf low- g
mad-clevations. When ander strexs (frosz or drowgh)
the: plant can become toxic o carde and wildlife,

RED BROME

hroisiin Pt

Orizin: MedRterrancin negion
DESCRIFTION: This weedy anmual was cialdslbod
)] ﬂ:]ifnrnhl'l:,' 1848: & i:.-nrhmﬂ]}'ﬂ'm.rﬁm and
widespresd i the Sanoran Desan sqgaon. Rad

brnrnn-pmprrulv o carry fines fepecsenis 2 neal and
iy cacti and other native Somoman

Dheserr planas, which are not Fire-adspred.
TAMARISK (ko called sakeedar)

e ¥
ORIGIN: India

DESCRIFTION: This deep-roveed shaubs or small
I CONMETSES 4 Ereat amount of warer, this kaning
sormee ancas high and dry bs abality 1o out-compee
willow, cottonwoos, and other niparan phint his
dramaric effecr on wildlife s well, During the winzer,
bor mstance, amank stands have osly 39 percont of
the density of bisds as cther vegetative communizies.
Dhaly a fow native animal species use ramarnisk,

FOUNTAIN GRASS

Firsanmicive prisiram

CXRIGIMN: Africa

DESCRIFTION: Thes robst perennial chemging
EFaSS 5 & COMMMHN h.rk:]mthmmml.ﬂm southem
Arizona, where it is showly spreading into pasral
habitacs, inchuding the Ticsom Muunl:.lru., especully
vershes, A few Pans fruand in 1984 in Chirgan Pipe
Cactus Matiorad Mosument sugpest that it may be
spreading southward inte Sonoea, Moo,

ARABIAMN/MEDITERRAMNEAN

GRASS
Sofvivamay avabivae, 5. dureon

CYRIGIM: Africa and Medircrrancan region

DESCRIFTION: Duning years with wet winners,
these closehy-related winiter annual grasses can be
abwandant scross musch of the porthem pan of the
Sanaran Deert, forming extensive, derse canpets,
Thee first stenus and leaves often spread our diose 1o
the ground, cffectively axchuding or preventing ocher
annuals from sprouting,

FILAREE
Lerodrerm carutariurn

CKRIGIM: Mediterranean ares

DESCRIFTION: Fliee made the crip here on
Spanish ships and quickly sprad abong California
am:a:' Hyways before 1700, Minctcenah ceniary

founed w covening che ground in the Sierra
Mevada foochills, It was brought m Anizona as fodder

in ghe 18805 |7 some aress filanee deplase: naibve
planes and can ofien be fourd in deerbsed locsticns,



BULLFROG

FEra crertanial s

QRIGIN: cogem Uniged Sames

DNESCRIFTIONM: This is :hclﬂr:ﬁl |ﬁ|¥ Bsand in
the Urived Staees. All bullrogs west of the Racky
Mouncains are the realt of anificoal moodecions.
El-uljl'mg-: were incraducsd Eneo Arizons 3z g food ani
il by ehee (amee and Fish Depanment in 1926
These maremely pralifc breeders are rvencous foeders,
ﬂri.n.ﬁ amall rodenes, lwmands, smakes, rurdss, fish,
imeacee, and Fmp. im'luli.-ng.'ll'h-f I?ulll?l’r\-.'gl..'I'I1-u::.'-.'|r-.L
quite detrimental 1o popuabations of mative frogs, fsh-
o3, ana aguatic snakc,

CRAYFISH

Frocirmbarus clanky s Oeremecter avei

DRIGIN: Many species are ratve i ihe
bayou couniry of the souther LS,

DESCRIFTHOM: Crnelish have been inteoducad
imito freshwater systems around the Unated Stars. In
the Santa Caaling Mouniains neas Tucson, they are
comnaon in most drainsges with permnanens witer
and can mi[:r b chservend i the bﬁuk‘-g;-:?:lﬂ} dliveris
Sabino Canpon. Sonoran Deert fidhe ovolvad
witheut such predacors chat also feed
on plant marerial and compese for
the subsariges on which cadangened
or threasened specias lay cher oz

kg sy

releg g

i5
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Desert Landscaping

with Exotics

Mark Ddnamin
¥irecpor of Marural Hson
Arscens-Sonon. [Doer Mesoum

Rirelite sl {Torr

n recent decades desert gardeners have

found ways 1o combine attraceve plant

imggs with bowe warer use. A conoepe
called Meniscape T has been promosed
chmwaghawn chie arid West. While this
..'Iu-ai_:l:. comcepe includes 2 small, warer-
rich oass, it encourages che wse of low
water-use plants in 2 second zone. And in
a thied, owrcemost sone the i‘lhﬂl:". i.;l.n:-,l,ll__u
require linlke or no irngation affter dhey
are cstablished. The plan reduces overall
water corswmpien far below ihat ol
mare traditonal lindscaping,

.-’muml_l. the benefirs n-:l"."i:ri-:.-,up-a
and other water-thrifry strategies 15 that
they encourapge the use of nane phins
which are adapred 1o the local climae
anvd soils, Thiss chey have ked many people
tor mtice and to appreciare the namral
botanical hentage of their deseris.
Haowever, few gardeners are sutisfied with
only the local plant palare. I is hsn
nanre &0 be fascinased by diversin ansd
noveley. More than M) percens of che
warld’s and lind plants cocur cusside the
Souathweestern deseris, amd many af these
nin-nanives are hesunifil and aslmosr iere-
seible oo plant bovers, (One rerm for a
non-native plang is ootic. While the firs
defnison af “exotic” is ‘|l:|r1.iH|1._ a
deliniton thar applies 1o all non-native
plantz, che word alsa means “excingly
differens,” an apr descnipeion for many
ol these |1|.'u|'.'..]

e diere guﬂnlm ill1|.'h|.|t|: an
exatic fose of another plant thar requins
consiclerzble warer, there is lire danger

of is CRCApIng froan culohvanion ino thi
surrouriding desere. But what abouw
plants from other and regions? They ane
preadapeed o oar kow, unpeedicnable rain-
Ell and wsually o our very alkaling sodls,
Ape many ol them .JFMH:' ol EEApIng
cultrvation and beooming invasive pests
win raduiral commuanities? Do inporoed
desern plars cherehore pose 3 threar o our
wikdl larsds? I so, how grear is the threar?

In the Tucson Moungains alone
83 plan spocies (13 poeent of the wosal)
are exotic. Formurarely only a handful an:
SIS prsts Mlost ERCAPEES FEEain
urcommnwn, controlled by native herbi-
vianes of discres. But the few exceptions
are devastaning, Sahasy mustaed ( Boeeo
o) is a peenicions wood with
no aswrsl coneols i Momh Amenca,
Knewn here for less chan half 3 cenpury,
it o dominates thousands of square
miles of sandy deserr, often 1o the nearly
complere exclusion of native anmuals.

It is 2 major chirear oo oar famous ST
wikdilower displiys. _

Abour 15 percent al the et wild
plars in Morch America have escaped
from culimarion Cthe rest are From con-
eaminated crop seeds, pre- 1), and
urknown sources). [ is bkely that some
af the new impored afd-Lind plans
will escape into the wild, bur i is almast
mmpassible to know which ones wall
iy s Weed science students at the
'l.lllil.*nhil}' of Agizona are aked o -:lq.".q."lup
a Bist of crizeria than will reliably predict
which planes will become imvasave. Thus

far the smdenn have been snsucoesshul,
becawse trairs of invasive species are not
always reliable indicators. Imvasive specics
ustidly prosduce hoas of seeds within shor
life spans, and also have high penetic
ﬁ..rL,ll'-i|i1:.'. hil-_-,il L||.~.|h,'r-....'| CEpACITY, i
broad ermironmensal molerance. Bur when
culeivabed exotie planes ae cvaluaced by
thiese Criteria, some species thar soem
innoouois have spread into the wald,
while athers chat appear 1o be major
thrcats have o ewaped brom culinagion,
or at least have nor bocome pots.

Ty |;‘\..II'|!I1|I,-\ will |:|;|p illsscrane the
stk Lineg F||.1|'|r & 2 native, el
sretiflore. an herbaceous perennial wich
artractive kirpe violet Bowers in summer.
In the Tucson Moumains where 1 live
I;I'H;I'r.lﬂ,' ||I!|1_'¢' a {u,-u., '\.I'|1.1" |'i:'||,'|l:1.l|n|n1
Some vears ago | collecred some seeds.
hoping | coukd grow ehe plang for wome
natve color It was a mistake,

Like many species in che acanthus
Fjlhil:n', this ruelliz |'-nn‘|||._r\. sl Ik:'.lll:l'
year-round-—ithe buds self-pollinate wich
out ever opening. [Flowers appear only
during very wet weather ) The sead cap-
sules explosively fling seeds for several
vards. Wish the exima irrigation in my
vard, this plant rapidly became an aggres-
sive, abumdant weed (3 “weed” because
it is now 3 probleml. Withour freguen
thinring the thousands of volunmeers
would smather many ather plants i my
lindscape. This oo was unjie-
dictable from observing che plane in i
neaty manaral habivar, If he nucllia were



1 [ Wiy
!" = T . 1
1 defindion that applies to all
non-natne plants, the word also

means “exchingly different’
an apt desonption for rmary

of these plants.

an exiotic .-.1:-e|:i|_=1.. T .qq::rmht .=.|Iu1:.u].
would have been caiee for alarm.

The oeher example i ovening-scent-
od stock (Mardhiols bmgiperals Soermis),
i wiuuw-;nmmg |:l,|r-|'1'h;'J.'l1 annual, culn-
vared worldwide for i attrasctive lavender
flivaers and heady noctumal I'nt'_r.ll'r:'c. le's
pollinatad by abundant nacve moths in
Sonoran Daert gandens amd scts huage
queangitics of iy seeds, Irs also suspoa
hecause it is 3 member of the musmands,
a family notoniously weedy in non-native
habataes, But this stock dos not seem oo
be an invasive threat. Small wikd patches
are exccassonally found in the desert, but
miatly on noad dheubders. I i sbundant
in ey femced back vard and yer vinmaadly

nonexistent in che frons yard or in the sur-
'rl:||;||-:||:|tg desert. The I!]lli.ti:c |:|Fn'|:'nin|_'_-
woeivied spock i hi|:'.|‘1|:.' ;'-:lll.1u|.'lr o i,
dhoer, and javeling, which ag nithy keep
it from becoming well established in
undisturbed desen communiries.

These rwo swries illsrare the
I:I.Il['ll'lnu Il'lr I'll!lnl. lll:uri'-:'a- Ih'll]l.
amuateur and profesional. It scems likely
that bringing and-adapted, exonc species
imo cultivarion increasss the probabilsy
of inmoducing new noxious weeds,
bur which species pose such a dhrear o
natural communites cannat be relisbly
predicted. Tighter regulations (for
examle, quarantine and testing) of
ew ingrecluctions are not feasible,
I":'.“il:"\-'.' ‘h’l' Im.i\.ullum 1r|]|j'|.' ib-l. Ilu
business (gardening is the moss popular
leisiare-rims .1:.'r|'.|.". HTHEZ Americans)
s well as a diffuse enterprise (thousands
of amatewrs and small busines peaple
AT :'-C.:IrL‘leIIE :IH.' “'lﬂhl. F:lr Ny J-]h:‘ﬂl.'hL
Bevanise we cami |.=m:'dil.1 which |:'41|II5
may become problems, we would have
oo puarzmine and west all inoroductions—
a daunting if not impossible sk,

."'-{mt'r. ll.'SiTI.I“Ll'IE |I.'|'H]. L) 1“
(Eie] plxlr|:.' irtformed and a;l::rin.'u.]llun]
apencies insufficiently staffed o keep up
with devebopments. For cxammple, dosades
ago the sare of Arizona outlswed the
impore and sake of all moming-glories
in the genus [pomans hecause one

species 15 3 pest in agricwlural felds,
-I-Ill.'n Fl":l'"j'ﬂ.l:"'l III.q'.‘IlIIJI.'!. e nl1|.:|l'
Afpeias cwn napve '.-|rLi|:'.. bt als
delicane et that are difficule to
anywhere. O the ocher and, the
docs mos prohibic che relared bindwends,
many of which are noxiows weeds (the
comummsin narmes refers w whar the wa
vings do 1o ||'|rnl1i.rlg machanes). Fi
taxonamac chanpes alter law enborcoment.
When some African morning-ghories were
reclassified from fpomses v Seipecamiis,
the same planes became bkegal o import.
Whar is the solution then? Vigilancs
seema o be the most practical answer.
Hortcubturists and amateur gardeners
moed po pay chose aren ton b cvery new
plant that goes into the ganden. We need
v wetch carefully for sipns ::-Fi_g;rm i
spread, and rake approprive acnon if it
observed. Even with this course of aomons
it & a given thar addivonal cxoucs will M
mIJ: inl:“‘ |I'm 'ﬂ'illl. ;||'||l FTJ'I“.F lh. 'I
will becaime [.'u.'nlil.i.rm wieods, The cose
of contralling chem will be grext. bt 8
rhee abrernanive, the caroilment of our

freedom oo explore, would also

I'.E'J.EI.‘I?.‘EI‘H‘I.‘EII’.!FJ.‘I-‘ e

i nm'rﬁ-ﬁ:.n!.:,rw,rﬁm'.hmlmf.:h'
sl appear im it fureer Arszona-Sonens
Desert Museves peobilicarian, Invasie B
Species in the Sonoren Diesen (oerbing
earle), selived fyr Barduine Telloma, ;

N

Evening-scented stock
Maribiola Isw,gaprull

Nk | Lo



Battling Buffelgrass:
You Can’t Win If You Don't Play

e I':.'.I[I'II.II'I 'lII.II.' t!ll Ll (n I'H\.I .||'.|r-|! IIII'I."'I.' ||:|I.||!."| -.l:H'Il'_ }!IIIEI;.'IE':.'.I.U- .q}':r\."\-.-\.i'. I.|'| !.I'II:CI:.:'I.'.‘\ .“'.l.l
COirpan Fipe Cacnan Nacienal Monumen

I.II.IJ:CTIF._“J INLY 'i'u'd.:;h .III |]H.' l.Il."'\-\.'I:t. I‘il'ﬁ- I'J.]lil\.II:l' J.|Icr:- :';111II|I|III ['h."\-'i.'l| RCHTE T Lk

blise sheubder markings Rahod s
he disd his push-ups mo impress me wath his
vigor and to defend his remitony: | posed
na threar o him, but a moee serious and
silend intruder wis on it WAL |.'|-l.||‘.l.'|_|,'_|.:'-1-
was irvadimg Ohgan Fipe Cacrus Narional
Muonument

Buffelgras was brought o Tucon
fram Adnca, the Middle Easz, and
Imalic i 1939, Scaentises with the LS,
Dieparcment of Agricalowre, Plam
Marerals Center in Tucson experimenited
with bulfclgrass for decadies. They hoped
this rapidly growing, droughe-tolerane
Eras waniilcl p-l'm'-.l.r abundzng livesmack
forage and sop soil erasion. Buffelgrass
inevitably escaped from the expenimengal
phots and began spreading exponentially.
Ohaly 45 years or so after its arrival in
licson, buffelgrass was found more than
100 males away at Chrgan Pipe Cacos
Matonal Monument. In che mid- 19805,
D Richand Felger described the species
I |'\l_'iil:_r| MO, r-u_-rll.nl,'r-. Fare
bt ing reasing s 1.'I|.'l_'..||1 I"|.|h,'. {Uher the
meext 10 s, buffelas populagons
rapcly expanded and the species bocame
caxabdished on more than 20 square mikes
-IF{\E'ill_kiﬂl_"ﬂ_

Vodumerer Torm Wilder baldrag o Linge
|':I:I|:_|Il.'|:;:F.JI'\- l.'l.'..'.u.' [T =TT lr.'r.'.J.'_|ru.'. ol
Pliarnis s size can produce towsina
) et T st

tici. Manare plants can be a5 call as theee
feer, larger cham most meve grasses,
Buffelgras competes with nacive plant
epeciis for water, nutrients, and gpace.
51':\-."1":.';'- of LAy Blive |'|.l.|n'.'- CAn
l.1|."|.:'-.':,' |:||.'||.-r I;l‘u_' r||i._J-: |.I.:|'|.'|' '.Ir-l'lll.ﬁ.:'!'i__;rJ.'\-\.'\-\.
Meather can many lizasds, whach depend
on sunny areas when they need oo raise
their boudy pomperatunes. Rodent popuila-
|-;.|;.¢|-\. '\-\.I|il.l: '.r|:-||'| e |l|.|l I,'II-I_'!-I_'r |||\'|'|
desert habigars oo species more typacal of
grasalands, Gambels quail and ocher
groursd-feeding Dinds have difficuly moy-
img through the dense grass and bose ther
BCCETE 10 MAIEFERGLES mix of seeds, Ereens,
amal the mwertehranes impontant oo hasch-
liryg lsets. [t's o suspirise that nectar-
feeding birds aned inscces also lose cheir
I;th ATHARTES 'wl:l_'l'l “1I'.»;|.-EH|.|I|r|.'|Ic|_‘I :_'||.I'H.'H.I_"¢
rake over. Monotonos gras Felds replace
winger and summer wildfower dhoos

O all ehe difccis Afrcan grasss have
had on the Sonoran Daerr, fire & the
mcsr semvodns. Fare dsd o naneradly ocoar
in the dewerr becanse plangs are too far
apart for hire w spreasd. Girsses amd wiher
mon-rative plines proside the fud dhar
conmeets the sparse nacive plams, Snoe
the amival of non-nacive grasses, fires in
the desert have mcrmsed m fregquency
ans] magnicude, Most nanve desors plans
dic when bumed and do not re-cizablish
||_|||.,L|:,' i |'|I||lll_'\'l' ANSIs H-I|r|'||1.| |'r.|ﬂ;;|-
grass can pash up new stalks within
days after a fire and new seedlings sprout



Yaar Pire poelqed wacme S 3
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dismal future., If uncontested

the ecolopcal efiects of ths
species wolld be severe,
wadespread, and perhaps

permanent.

reaclily on the barven ground. Burned
areas become fields of buffelprass thar are
diffsculy wo eradicare.

The annval of buffelgras on Chgan
Pipe evoked visions of a desmal funare. 1f
unconbesced, the m:-.-:rt;'lr.:] cifect: of this
species worald be severe, widespread, and
perhaps pormanen. The Mational Park
Service wohd fail ar i most findamen:
eal mission: o preserve and procect the
area bor futire |_.:l.'ru.1'.||!'rl.1|n. Woukd we
soom be presiding over an African savan-
na? The risk of doing noching was o
great, but haow were we 10 respond?

Expents were doubthul or pessimastic
abouk l.l:-lll!rl.'l|i:||_:|:vl.|l1|:||.:,rﬂ.m~.-. Mo amne |ad
e epsdicaring the species on a lirge
scale. Academic ecobogists advised agains:
miechanical conerol I-.hgging up ]'ll.anuf
because the deturbance of digging would
|i|-u:|:|' Faveod the 1;|=-I:||."rn-. mid efadicane i,
Bur herbicides didn't kil che planes amd

I'HI.'Il'I:'r I.‘III! hurnins. :..:I'l'ﬂl'l no I:"II'II.'r
upti-mlm. v st |.'.\:|h.'rin|.cntint'_ with
mechanical control

We marred work on a comveniently
boscared west area i Movember 1954,
!';I\'Im'l. ﬂ'l!r.*l:-'[""_'i .'I.I'II.‘I 'I'I.'l]l.tl“ﬁ'ﬂ
renwowed bufelprass from along Areona
Seate Rowte 8% near the visitor cemter at
Ohgan Pipe, I owo hours we remonved
miare than %0 |.ir!_'||:- trash '!'up af bauffel
gram from shout 0.1 mile of roadside.
The bags wene taken o the municpal
dump and were buried.

The results gave us rexson 1o be
|!11|:imisr-u'. ':.-:'I'I.I! }'ﬂr .1ﬁcr II'H:' et I'I’l'l'!l_lt['fl:,
W EFH.'."‘ \'JI'H..' 11].'!- r'.'ﬂi:ﬂ'il'lt:_ Jmllil:IF.
T years after the test project and there-
afver, we removed one w three scedlings
[peT yean,

HIH'I'-I'd I'P:r II'II.' SLHCCESS D‘l.'ll'll.' [{~"
pPragect, we mdvd on 1o a L.I.I.'F. infesta-
Eii covering several square miles west
of Chairohaquino Springs along the
LS. Mexico Internanona] Boundary,
]:h.II'I:I'IF II'II.' "-E'I'II.'IF l:ll'I -‘:F':H';l i ?\JIIFI 1‘
studenis From Earlham :...'I.I"q:l:. [limis,
spent twao days in the area and removed
several tons of buffelgras. We wese sur-
prised to see very binle reestablishmen,
ovien Im'aﬁﬂm'['r.ll '|'ﬂ.|.l'5-\.

These small and encouraging chors
imiplied thar mechanical removal could
be successful of eradicanion sices wens
'|'I"¢I|'I:"IJ Eﬂ' i k‘.l.": WO YTars. |]1.|ri|.'| II'K'
bedare they produsced seeds. With na
imgrar of seods the bulfelgres population

could not reestableh or expand. With
continual, but lea-effore maineerance.
buffelgrass conmmal scemed possible and
effecrive,

The buffdgrass conerol program ar
l:'!'rgm:l Pipe .l..|1.||::-|l ko ]1|_5|L gear during
the wineer of 1997- 1998, That wanter,
rwo vodumecers and employes spant a
et of 8H0 hours remwoving buffelgras.
By che spring of 1998, nearly the endine
Monument, with the exception of the
exrrerne southwestemn comet. had been
cleared of buffelgrass. During the winer
of 1998199 volunceers and employees
speni abosue 1,000 howrs rlmm'.'inF]mHH
KhLss from the southwese comer and Dhos

g
. =

i rhis menaromas bgffelmars field in Somora,

Mesavo, ol maradi n_.r-nur

Jea revarerees for mative plawi awd anroab

hri—carle—dya .|:|;|'J



al buffelgras had been removed from
Chrgan Flipee.
The: bulfdgrass contrd program on
“rf_.':ll l'lr-:'*. actus Manonal Monement
has been a success so . Timse and mon
[EE T willl deteremine how ]-|'r||.: the suc-
f re O e ez sory will s, OF parvicular inverest
will be the response of buffelgrass w che
aberve-average rainfall of the summer

o ] SHER
‘ thiern, our g f rririrsErn Given the vast populbigions of
| bulfelgrass in neyghbonng Sonora,
| estano =) Micxicu, ehear seods wall surcly hich ndis
W e ik . inee the Monument with oruck rire: and

cllp=ll Mol TOF TR dusz devils. It s ||.||I|I-CI.'I:|' thar Uhngan Pipe
will ever be able to toeally escape this
potcntially devastating specics, Bt if we

Lomizas arca (the soucheast bounsdary), PETRALE RN BN BOW OUCIRITENOS
and surveying areas in the west-cenaral and roor them our when we find them,
al portlwetern pant of the Monument. our goal of minimzing buffelgras
Smisll (ponrm-sired) malying populatons inbetanons seems attaanable—at least
were found and ersdicared, By thie spring Por mow. We owe a5 much o

ol 15999, we eaimoated chae 1080 (ons thar sde-blogched lieand: @

wﬁrﬂr will e moceisary ra prosece
_*. bemmtiful desert lnndsaape from
: [ s AT SRR apeeie,



Red Brome and Wildfires

Jerry Asher

LISEH Bairean of Land "-l:'\.l‘.;lhﬂ'\l\.'\-t
Cheepen Seate Dfice

Hed Brawe

npeecedented and unnatwral
wildfires are destroving native
plint communitics of the

Lonoran Deserr, Wichin che L
seven years destrucive wikdfires have
comsumid lange tracts of some of the
most scenic and specics-rich parts
af the deser,

Red brome, am amnasl Erass
native to the Mednerranean regan,
arrived im southemn Amsona around
1900, It grows in dense stands of diose-
b spaced, evecy siems, providing abun-
dant huel berween the widdy-spaced
native plants. Fed .|r|1.1|n|.' g back
maee vigorously after fire, and with
mawee red brome, there’s more fire—an
.:.,'..1:'||.'r.||:in|_-_'| w|l!'-]wr|:;'nu|:in; fire 4.'_|.1'|¢.

Even though some native
plants resprout, populatons of most
perennial plams are cataserophically
reduced or eliminared, specially after
repexted fires. Many manure saguaros
arul mast young syguams are ofton
killed with a single fire. Smaller cacti
such s pincushions, hodgdhogs,
pri:kl}' AL angd all SpRAICS af challs
are waually killed, as well as palo
werde troes. Whale the damage from
red biromne (and o a leser degree
other non-native grasses) is already
extensive and landscapes permanently

altered, we have only begun to see

the scope of the degradation
tht is 5ot o ooour on a
grand scale.

T tap photograph war talen 22 miles moril of Oracle, Arizena,
l|'lr|:ml To o Mlary |".I'}|"|-_|I'|:.rr frramlp '-"';-: rrel frnrme, 1w il _Inrw.l.u
shores the affernnaile of the fire o sir deeavtating effects on
walive svprriasian, The forrom plvare mr Boken dod tetn ave
weure aifter ohe fire, Nove e incvemsed adovosdionie of red browe.
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Pulling Together: The Desert Museum

Battles a Biological Wildfire

Parny Weat
Besgarch Asociae

Aroraoe-Sonota [ ot Muscurr

fvou thank thar comerolling weeds in

yoar yand oF ganden i a challenge,

comsider the immensity of conmrolling
over 20 nonenative plants in the Sonoran
Diemere reghon, These planes have hisched
rices here by nestling im socks, saddng o
chirgs, hiding between the texds of rires, o
raveling in human hands If your add 100
this number over 40 fishes, 7 mammals,
¥ bimds, 130 myverichrages, and 13 repiiles
and amphibiars thar have hoppead, seum,
floraen, crawded, or been |r.||'|-.|'-ur|n1 o the
Sonoran Desen regon you have a number
ol exnik spocies csitmaiod o be alwou
40Kk Thiz averwhelming menagenic of
creannes thag have invaded an area moee
than ren tmes the size of Connecniour can
only be addremed by cooperation between
the spenicies and coamties that span this
fegion. | he Anzoms-sonon Deson
Mussum i one of the many prvare
organtations and public sgencies that are
warcking opether o udentiby which plams
and andmals Py Gillse l."..llll‘._'.‘h.-'ll an

SurfF wmoninary ard evvelaarier e imanerieemes
m"r\...drr l_||'||.'.:|.-|'.|'||'|'\|'£l driasmdi _'r.l:m'r]'r ']
Miczevenn growauts (left). Control methods at
.'r.rr LAerd .H.r.'r_lr.wr. |._.u.||r.!'r T il PPl
il TP tey anisal ".l:t:lllh'll.

economic problems. Collecinvely, we
hispe e iengehemneit the most effective,
mot efficient and ket disuprive ways
&} |‘|-:.|| '.l.|r|| IIIL.\: -.l!u. =

The Arrana-Senom Desen
Mluseum has Baalitared much of the
cooperation noaded wo addness these
E|i||||'r_.;i|,'.| mvasions. In Slav of 1998 the
symposium ~Invasive Species in Sonoran
Diesert Foomysvere” brought wogether
||."d.'.|:l_| np !_'hll'll.'ll'll-.ll_'l il ||!ri|.i|||'l| .|r|l_1
congerned cumens oo addres the prob
lemns of non-native biological invasions in
the Sonoran Dieert nogion, Further coop-
...,r.||iv|_' |_'|:':c:-r1'\. EELHE T RETETLERE II_'H.II:: 1:‘!. :|'||_'
symiposiumk. Since that seminal gatherning
of interested people, our staff has inicianed
and participated in related projeces on the
Mieum grounds and in the greaer
"H||||||..:|| ['h_'n.q,"1 rl.'!_'.i.-::ll. |-|||_ E'lllli.'h. L5
mensonicd bebow refiect a muln-pronged
approach, including prevention, educa
o, reicarch, mondofing, conerol, and
eradicion of non-nymve -.|h,-._i|_-u




ON THE GROUNDS

Chn the Museum grounds we
conminually Pemove Insasive non-native
planes, primarily pulfing them by hand
or using other mechanical means, We
feamre nanve plents on dhe grounds in
an effort o promaose thiar use in home
landscapes. We are also mwoaiaring
spiny-tailed igrana—introduced m
the Museum grounds 20 years ago—

o evaluse their poteniial mvasivenses.

Elsowhere we ne cooperating with
Tucson Mountain Park and Saguaro
Manonal Park to comeol non-natives
an linds adjacent m the Museum, and
indviduals from the Musssum have been
asaiding a citizens group with non-native
plane and animal cradication in the
habicss of ash meadows pupfish,

W gem-rx:hl i:-lm:.prehmn'e. defini-

ive liits of non-native plants and animak
in the Sonoran Deere, and plan to creace
ather edducsional materials on invisives,
among them a guide o chrearening
non-rtives of islands in che Gulf of
Calsfornaa. We conmbuted to a manage-
ment plan for these iskinds char empha-
SIFES MON-Native Speckes commod,

We have begun a program in whach
mimbers of the Sen Indian community
are trained in methods to contral non-
native woeds and rans by integrating

miosdern biclogical rechniques and ideas
with cradmsonal Sen knowledge. The
tramees are uniquey qualified o fll
research and conservation poss on

the i:l.uu.‘l.'. and coast of the L'ulr’ ur
Califomia, & benefit oo their eoonamy
a5 well as g0 cheir environment, When
pssible, we will participate in other
il'lltlrlll'ilm:' Tﬂnm (41 ] -i.":":l'dirlﬂ".'
irvasive species control effons.

Exrensive imformarion shour mon-
nanve mvasive specics is available on the
Musseum’s websive (hirpelfwwnedesertmu
seum.org/155DE). The Musewm wall con-
riniie 1o ke information on invasive
planes and other species miore acoessible
i the publsc through the publicacion
of a weod idensification gude and ehe

expansion of our websize,

WITH OTHER
AGENCIES

The Diesont Mussum is comeninesd
o eooperating with other agencies and
-en:g:-lni.u.l;hm.g., arsl with [nﬂ,r|1|;' i ilesert
mrnmannln.. il.'l lhﬂﬂ.r I:Hi:il'l'! [k h‘l‘p‘ lI'H.'
WikjLE |‘l.i'ri.l_:|b. ol the Sonoran Disert
from being harcher imeaded by mon-nate
planes and animals, We hope char by
wu.rl:in;[; 1ngql|wr, we can succeed
in bringing this biokgical
% e umder coneeod. .

'-l.h"

Para-soplogist cowrses are traiming Seri Inoions in methods for commolling mon-naviee plonrs
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Il Ceneenwsld
Crmeer e Pacdogeal Deverery

armarisk, a Middbe Exmern cree

W |_':| .|:L||,|I|;,1_‘| Ll &l &l |I'H| 1B, B O

of the mast invasve specics in the
South-west, having taken over thousands
of miles of streambanks, o the exclrson
of native plants and aninals, Ie has chictly
I,IHI.!.Illi.'I.'Ii |i_l.-\.|LI.|| S I||.|I |'|. Vi :H_‘I,'I'l
disnurbed or aliered by dams, Bvessock
grazing, of development. Because of is
devastating cffect on narive species, effores
are underway oo cradicare tamarisk boch
locally and regionally,

These efforiz have led o concem
OV i|||]l.|.1'- o the Sauwthwestern Willow
Flycancher, which is known 1o live and
nest in amansk, The Southwestem
Willorw Flycascher 13 Bkely che mosi
endangered songhind in Morch America
It has been redisoed o ewer ehas SO0
prairs i w |.I|,-|!. scamersd locamons hecae
its prime habitar—narive npanian cotmon-
worosl-wil b [orests lining, sireanms—has
been devastared. Livestock grazing, dams,
and arban and .'||_-.fiq;|,.||ru ral e clopment
]|.a'.-:'d|n'|.|!1-11 MEKE FEpanan haharar m
the Southwest, Probably parily in
response o this severe loss of native kabi-
tat, the flycarcher now occupics amarik
in weveral bocaons, Far examiple, -
ing oo Artmona Came and Fash, dense
stamdds of tamarisk ar the Salt River and
Tonw Crock inflows w0 Boomeedt Lake
harbsored 43 pairs in 1998, the scoond
bangest pospulanion of Aycarchers in s
ranpe. Significanly, this population has
had a high e of mee wiccess and has

Conflict with Efforts to Eradicate lamarisk?

beon incrcasing cach year Given the
|h_'|i||||.'\ sLELLES |||.I'||,' ﬂ:.-l_all_l:l.—.. I;lli'\- 1r|||!l-
wharion amd ochers found in amarisk are
elearly important to 1 survival. Thus,

at l=ast in the short-eerm, tamansk has a
role so play in keeping the fycascher from
:._.'\-lri.IIF' |_'l|li.|l|,|. | I'Ii"- i 'r||'|:. I|:||_'I:_' is L=
CErT .II!-CHJI |."|:';|!ll.'h 5] |.'rJ|.|I|.'.?|I|.' 1.II'II.II'I.I|LC
in locations where the Byzatcher nesis,
dlespite all ehse probdams the pline cises,
Forrunarcy, most effores o eradicare
amaresdk are mog in oonflico wish recovery
of the Hhyaarcher.

Tamarisk is physically fremoved ar
redusced by choppang it down, applying
herbicides o it, or buming i, Another
means of remioval currenaly underging
controlled trials & the introduction of a
Ibectle thar preys x]H.'.i“a‘:l":- o ki,
A much broader approsch is resaring
narural river flows and removing lvesodk
o other disurbance Govons. Combined
approaches might try 1o eradicae
LAETIAT R Ll-:iﬂ!:' afie of more of thie shove
rexmemval methods and also ax beast parthy
restone the conditions that allosy native
specics to thrive, To date, mos offors
have emphasired physical remonal, proba
bly because approsches which require
larelorwners and managemens agencies to
alier current praciiccs—such as waler use
o livestock gracing—are often met with
resetance, Physical removal, however,
pases the: greatest sk for the fiycarcher,

Ohtraoualy, remonving or reducing the
density of tmansk throagh beetle inro-

Out on a Limb—Does Saving the Southwestern VVillow Flycatcher

Farvirrack

duction or stherwise, in places where the
Aycarcher is using the invasive, will hanm
rhe species. Fomunarely, plans call for bee-
tle introdwction ndease sibes o be Benther
than 100 males from sccupsod ilvctcha
habitar. Alsa, there ane ne current plans
to e eamianisk for restoration pus-
pawes froem aneas acoupied by fAvcacchers,
It cherefore appears thar current efforts o



There is concerm about
i efforts to eradicate tamarisk in
| locations where the flycatcher
| nests, despite all the problerms
the plant causes. Fortunatehy,
most efforts to eradicate
tamarsk ane not in confict

With recovery of the fixcatcher.
T o __._-. " .- =3 t-'.._.:'_.{--:..:-_'

remaove tamarnsk only a slight
ridk 1o ﬂ5.-c:|.|~:|'|||:*.'.V..IjhImlr ¢
Theere sxill remzins che posibiling,
however, thar remenving tamarisk could
a risk to the fycarcher. This &
stands thar don't currenaly

IO ﬂy;.u';hcnmﬂm a5 recovery
habitat in the fugure. In ssme areas, but

riot all, i is likely thar conditions have
been so alvered (with severely reduced
river-flow or increased salt content in
savils, for cxamiple) that even if ramarisk
were remsoved, native irees would not
replace in. For these ressons, strategies
which ery an keast partally o restore
native nF;a.lhtms}mm are berrer chan
removal alone, because they provide 3
higher likelihood char native crees will
thrive in the lorg term. If successful, sisch
effores would not only reduce risk w e
flycarcher, bust in all likelihood would
henefic chis rare bird. Adver all, the me
factors led both ro the ks of fycncher
habvitar {narive riparian oees) and o che
spreand of ramansk, Therefore, as bong as
rrm:ruu:rllirﬂ.l: i be iaken o ensure
that eamaricks are not removed from
ocoupiod fhcarcher habitar, and dha
mrrmmdmgcﬂ'nmmh:lngmad:

10 FESHOPT MATve
WAHETWYS, dde:nmuﬂrﬂc

l:h-“_hllﬂl—' :

Tamarisk and ﬂycatcher



Exotic Grasses &
Native Wildlife

Plarims fevgrtis

: -xoOtICs

Jame H. Bock and Card E. Bock

Liaerctuty oo Cnlentaln, |

T Vot lenveprasscs, parposcly into-
1 discad in the 19405, have spread
A through southeastom Ameona,
g'n'lm]ing ol e |n'.Ar'|L1. 1 S r.r."!||-r
SEafes st productive E:I‘:m-hmh. { ]
ohicrvasons made us suspect thar the
diversity of Iving things might be redued
in the areas dominaced by theie exotice.

As the end of the ninctoenth CEmiury
overgrazing by domestic [vetock coupled
with a prolonged drought denuded Luge
arcas and greatly reduced plant <over in
I.'lllh;'l'l. JII a1 d‘ii:ﬂ'l: Lip MORT .IH.' rﬂll*_'f
B catthe, el Soil Condcmvation Somvice
phanted owo species of Alfican grases—
Lehmann’s bovegrass, £ fofrmanmios,
ard Boer kvegrass, E arvuds, The gras-
Linds were formerly 2 misture of namve

sk, incliading plaims s I[E.
nrmesa) mﬁfm phknn?}{m
African bovegrasics almast codally
dominate par of wime nacss.

[rn the: raid- 1 980 e conmn praed
plamts, binds, small marnmale, amd
grasshoppers living in stands of native
grasss with those i sdpoonm aen
coverod with ootic grasses, Our sudics
rook place ar che S000-scre Appleson-
Whiredl Research Ranch Sancrusry of the
sanonal Audubon Sociery in the foothills
of the Huschuc Mountains.

Plants were mesch ks diverse in the

A edfEA i ar .I'L.' mr.[r o e Fdety v
cte greirlend i ihe Besvarcl Rk,

& native wildlife

EOGOES AN More Intenesting and
QST RN, DRCAar® TNan ang
uniform stands of Adncan
grasses. But more importanthy

diverse nathe communites

a natural gene bank

cxotic pra seands. Mot only were the
mative grasses Fane in the exotic stands, bt
native wikdfowers and shirubs were mis-
ing of scarce as well, Only mcsquise eroes
an.l.l]l‘:.' well i bath. Sance cxotie ke
graiaes fiarm very dense parches, it i not
surpeising that most native plancs were
unable oo gros ameng chem,

Wh one mqﬂhn, the summer
reident burds F'I'I'II.'IT“j faAkve g:m.].l.ml.
(0F voui want 1o soe such spocies a5 Escam
Mesdowlarks and Cassan’s Spanmows in
the summen, Vsl native, not coic, g
lansde.) The exceprion i Botteris Sparmo:,
which appears to prefer the evtic Boer
heverass stands instead of aness oovered
with naive grasses, These sparmows abo
ﬁmr I'HHI:-DI'I.'IJ.I.I'H.I’I (m'l'l'l:ll \'i'ill'l R Vo Fal |

] I:.'&;mha[w r..'n:f;'.l'l;.l':l. a magive flood-
plain specics thar also oocurs in dense,



rall, sommsewhar unifoom stands. Bards
present in the winter have the came
preferences o the summer residenes.

Wi fownd a similar pactern in dee
rodenits, Mosx rodenis, induding dhe
EnscoivHTE pYEmy mouse (R
arplort), preferved native grassland. The
anily moudent that Frvored exotic sands was
the mative Afizoid COCon fae | \'l:;;n.'-:x.';:-.-.l
R | ] i-,l_' I|:...- |‘|-||I||.'| is I"u|_u.| T,
this animal & alse commen in scaton
bomomlands. Twice 2 many kinds o
grasshoppers, imporeant in the bood chain
of o !'H.'\-"\-IJIII.I'-. WETe COIMaon in nauive
thian were ComInan N SSnic SEnds

Ironically cardle, woo, prefer the naove
grasses, oerning oo the African grases
only when nothing elie is available.

Areas with diverse mitive spocic
are more interestng and sesthezically
pleasing than are unifrm stands of
African grasses, But more importanthy,
diverse native communities are a natural
gene bank—one that has passed dheough
an evolutionary sieve thar allows them
to survive under our exmeme conditons,
The lesson 15 dear: Learn from the
past. Foster diversaty in both plants
amd animals by planting
nALVES f ",

=

Seawdds af Baer

The Rorteres gurrrone {fareprvand) i sne
of e few avfonali more comman in eord
grasilionats, whereas the closely-refaced
Caanrimd yparrow (acdgransd) i ove of
d variedy of diral i are sl more
SOTRON R Hatry g,

fovegrts, ek as thit one av whe Resvarch Ranch, it revswch pedlsced
wuriety of mabive ﬁ:.m‘r: atud anrmials, compared fe mfww



VWhat Can You Do!

At Home

Begin with vour oen vard. Landswcape with
netive 'i|'ll\.'l.il."\- O P -V .l.x'.l-q:]'|.||'|lx A P
priaice for your anea, and keep vour propeny
froe of mvasive weeds,

When you plant exotics in your vard warch
carchully for signs of aggressive spread; take

approprate actson i it i observed.

Meuarer your pet cans and disgs or keap them
confined. Don't release pes i
or aquarium plants and fish into desert
WalETWEE.

v thie diesem,

Avoid distuarbang nataral aneas—disturbed

o  lvoes invasive caatics

Be carchul not vo send or reocive potentially
harmfud plants or animals dhrough the mail
Know what you're sending and receivng!

In the Community

.'l'|i].l||.'|| A Ill\..ll Iﬂuﬂi.l-ilill\.'. i'..li 1 :.I.IIL AETEL,

Figarian anei. Des .._-||.|- 3 program forf deect-
ill:_l\_ I{.‘IH I|I||I'\_-_'I ar :|_‘| |_'l-:w-i| ||:- Lol ||'||||i||:_: W :;\-_|_|
illl‘:\: FA DR, I':"a-l:-rL wWith -\.||I:'||'|!.I:'||::. k
land manz

‘I: TS O

1 in developing such a program.

Daocument the locaton of noasous weeds in
YN SOy |'|r--i|5'll the wie of maps
l,'lll..l[l:-'\.. Jl:;l BUVEY EOATTRS “\."_l.‘l_' I:l'.-q,' imboerna-
non with communiny pl.'.l'.u.. rs and land
ManzEpers

[wanmve |'¢.|.'|'- are hemaful! Prove it e wour
O

mumry |'r.t' SEAMEE A Adine |'-:|.'|L'-
demmsonserat

Hi P,

(i |'|||"||i..__ Conduct a |_'-||t||i.., AVWLECTIESS
campaign to educare bocal citizens abour
sceps they can ke 1o stem the spread of
extic plants and animals

Wark wath county cxtension agents and
bescal baned management agincics to
|,'||II ':E: isbormarienal FAENS W hire w .'l_"'::

INEESRATHMS COCUIE

Tell vour friends and relacives abouwt
this problem.

Natiry .IH-\.':.III.'l dre Beautniud Ther crn J:lrl.ur wradr rourd cetar @

IFETUTF IRIE P ol st PELTF E
hikers anad carmpers sbowld be ciorefi
J:lr._l'.'lrr SRR Fuioair top rrui:ll.'.'i

oy [l e adope). Dheverr

m ifeir grar and o
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A Natural History
- wew of the Sonoran Desert

‘Authoritative by o o fascin gions in the world.
NETI i L1 ! ! L4 all
I & ol ( il A | |
Fart) | 1 Elis oisd i1
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L - 1 sl =t
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ARIZONA-SONORA

READ THIS BOOK ONLINE DESERT MUSEUM PRESS

www.desertmuseum.org/book.himl W2l B Eanmer Boad

Available M ihe museurm gitshop and arey Booksinees. Circkee yoomr copn b licsom A 8574559 5
(MU W f\'\.||r'.\_|l':l|_\.l_'! a 0% descount and a free PATHFINDER puide! i limpressvasdescrrmiseumm.ang

Whien vou order vour book directhy trom the Desert Museurm 10006 of yous

purchase poes towvard supporting our edecational and conservation projects
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