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in sesordanes with the plang developed last apwring, the
writers made an imspeetion =f the Safford erssidn projeet in
apder that auny ehanges whiocl heve taken plaes might be noted.
In the Light of future developments, @specially the impending
survey of the Upper Gila Drainsge, we are taking %he liberiy
af expanding the scope of our preport 3o inciude sertain recom-
mendeiions besed on the preliminary results obtalned in the
prasent stuly. 1% is expeaved Ghet this veport will be of a
eonfidential nmature and on sueh & bhasis, we would like e
gommeny freely on the work ss 98 see 1%. Ve wish it to be
understood, however, that this discussion and these recome
mendationp are Ghe product of investigators treined in Botany
@nd Range Foolegy with practivally ne engineeriug sraining oy
experience.

Previous Wori: iu oxder %o elassifly sersaln chessrvations o
follow, it might be well at this time %o present a briel Xe-
view af the work carried on by the Avsifiecial lewemetation Branch
of Federsl C.¥,is, Projeet #25, isrizona, from January 19, 1984
o Liay L, 1984,

in general, the work consisted of sowing various kinds ef
soed around enginsering sizuctursee of all types, the emtablish~
ment of fenoed plots and the Locestlom of permanent photographis
stafions, %he latter for ithe purpose of providing permanent
records on vegetation and engineering work s8¢ ihat any Ffuture
shangs in sither might be observad. The plots were mabablished

for the parpose of providing an opportunity to study the resw




ponge of natuwral vegsistlion 4o protection from graziug by the
larger rodents aud duttle 55 wall ag the effect of this protec-
tion on artifielal reseading work.

Growih souditions &t the Sime the work was belng cervied
on werg very unfavorable, as an sxtreme drought was beling
experienced. Because of $this, the growih of pereanial plants
was very limited and tnere were few or no amnual plants in
evidente. luring the swuaer, espeeinlly during the periocd

from the L7tk to the 19tk of July, sxtremely heavy rains fell
in thie region produsing & very promoungsd effeot upon the
‘rwﬁen vegetiabion, 4k & resull of shose reine, the recavwary of
the perenuial planig is very snsouraging sepesially where
grazing has been sither lighi or entirely eliminsted, Hany of
the gress erownd whieh appesared dead last spring have made
some growth and the Mealthisy plants Nave mede soasidersile
growihe IUverywhere eupwsl grasses snd weeds heve grown abum-
dapsly and in the more favorsble situaiions heve formed & sone
tinuous wovar.

Cranam Lo Plogs: There are seven plata loswied in Jreham
County, in genwral Lhere is ne great shange notieeshble in
Phege up %o the presént dute, as wight e «xpeeted due %o Lhe
faet that they have beeén establiphed for such m mhort period
af time.

§ Ho.lt looatad iz Freeman Flat, is two aores ia ares,
one sore heing fenced egainet gattle snd rodents wnd oue against
¢atile only. 4 strlp oue helf the widsh of the entire ploi

and punning dowsn the middle, extending wut ke ends of the

piot sas seeded vo ehemizs (Atriplex gunsdoens). In this way,
z



planting is subjested %o three grazing oconditiumns. The X«
trems sndié of the seeded strip 18 graged by both ¢slile and
radents, this spea being one aore in Ares - lone hall sere ab
gach and] while one Nal® rerz of seedsd ground lies within
the cattle exclosure snd one half within the plet protested
From both sattle and rodent grazing. To date no ehamiza
seedlings have been dlscovered. The largest chauge in the
plet wag Bhe heavy growsh of aepuals whisu has appeared sines
the sompletion of tha plot: Ihe ares withis whieh this plot
ig loested evidently recelved its share of paiafall during the
past suwweeP, There is & good grewhh of ennuals everywhers,
bul the protected areas showed a notiveably grester number of
individual plants and & larger volume of growth., 7The annusls
are made up in general of the Tollowing species:
Pursley (Portulsce spji #ix weeks sramas (Bouielous

g% and B. barbats); send verbenas (Abronis &p
. 1)§ 1itile lemonm wead (Pectis mpis
apurge (M m) wnd (Lidesiromis sp); 6nsuel panie
grags (Pagicum sp)i ond cereiess weed or red root

araniiug palmeri).
fihlle shey are not of greatl fapage va;m,@:muz plants

are of gread value iu bulldisg up the soil by providing or-
#anie aatier, & very importent item s mll the soils in the
areas 4% lowar slevasions are very bedly im need of this
materiels The sontinued addition of arganie maiter will in
tlwe uring bask the soil %o the point whers the mors valuabhle
forage spacies may begome estanlished more easily.

tinder sondlticne of vegetational dsterioretion sush us
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have ocourred in the Lafford ares, LY is neeessary to build COLL
hagk the vegetative gover by = serlss of suecessional siages.

The first etage ie represanied by aamval grassss end weeds,

In she seeond sbape, shori lived perevunials appsar and in the
taird siage, thesé may be repleced hy sueh grasses &s the

gransa (Boutedous spy), sand dropseed [Sperobolus eryptandrus),
gallete (filaris mu 49 ) Vm& otherss JMaeh of these sleges way
oecupy tie sround for seversl o mexy years, Lhe speed of ree
senerut lon depending uwpon silmatie ¢onditlons and the degree

ef grezing use.

Plot Ho.R is looated in upper freeman and is one aere in
siza, the entive plot bYelng fenssd egminss both ecaitle and
rodents., 1% lles within s#n ares that is sl the present Yime
closdd %o stook graszing., No geed wes planted in shis plod asg
the matural vegelation 18 in fair shapé, A& might be supected,
there was 1itils differense within khe plo% sr eompered %o the
vubtside iangn, 4% there 15 no grasing om the outslde except by
wuaanisa

Plot So.3 is located in what is known as the upper resére
voir site. Thisz plot ls twe seres in size and was sesded %9

orested wheai grass (A tatum) Lo the sams msnner

ue deseribved Por plot No.l. To d4ats no peedlings have besn
soserved aﬁﬂ very litsle chengs in the plot ie apyparent.
Crested sheat grass normally grows st uigher elevations and
i% =ay bve that conditions here are not wuitable for 1t. Howe
éver, 1% did- seem 0o be the most Likely zrass of any for
wileh seed was mveilaeble &% the time of planting,

is located in Hewk Hollow Usnyom. It wes slse




sseded to srested wheat gress in the naunery daseried aboves
Ko seedlings ware found and aslids from & fafr steand of annuals,
sonposed largely of siz weeks grumes and sand verbenas, 1o change
was noved.

Plag Mo.8 iz lovated on Frye Hess at the slevation of
4900 feat, It 18 100 feat square and is fenced against boihk
satkile snd rodente., Ho gesd wne planted in this ploi, and
ether than e quite notiseable differeunss in volwme 4 forege
pregent, theré wsas nc apparant Shenge.

2408 Nos6 iz loeuted in uppey Frys Canyon near lts
Junction with Caune Ureek. it is two eores in aize, one aore
Teneed sgalnst cattle and one sgainst both cettles &ad rodents.
as wo pend was plented and the gresing oa the ousside le very
Light, ne difference @ithin the pLGL vas uoted,

Plot

volr eite A o elevation of sbout 3300 feet., No zeed was

Os 7 18 locetwd on the ridge sast 7 the lower resere

s0Wn, and due to very Light grazing oa the outelde, ac change

wag observed,

ree Lounty Plogs: Twe cbservation plots very similer te
thoss in Urehem County, wers wsteblished soudh of Dunssa in

the dlesk Cenyon country.

Plot No.l & laid out on the welershesd abuve,Blask Cenyom.
it is %wo sores in aside, cone hal? Penged against cavile and
rodents and one hul? against osttle. There was ne Sresimeny
made of this plot end 1litsle shangs was noted a% the %ime of
ingpeetiion,

0% Jo.8 is lossted im the Botiom of Black Jenyom in an
ares in whish the forags la badly depleted and whloh sxzaidbita
rather pronounged sheel and gully srusion. Wnis plot is aleo

two wseres o size and wasz seeded to chamiza iz the same
®



meaner as was desoribed for plot M.l in Jreham County. Heo
spedlings wers found but there is s very narked d{7ferense
in she volume of native vegetation withim the plot, and as
this plot has ween completed for only aix end ons half moaths,
1% would indlests that thie partiewlar type of gountery would
recover very rapidly with u 1itile protegtion from grazing,

«8 Lue dikes fu thie sres are still Dolding aater, thus
tending %o bring akoul & eongregation of stosk around them,
en alremdy badly overgrazed gondition 1s belng ugsrevabed.

For thls reason, it is strongly recommended thai the engineer-
ing works in $his srea be fansed, 2t less: ia pars,

8 beveral uwafeneed piots were laid out and seeded;
thide Lo ohemiza, one %o filares (Erodium gieuteriw
o afrigan saltbush (Afriplex gartystia). Hone of these ssed-
-ing altempts have showsn sucoesz @8 yeh with the siception of

the diversion work in lower /reemsn.s This entire area was
sown %0 obamisa and approzlmetely twenily meedlings of this
piant were found slong Yhe sanel and hetween the diveralon dikes.
The Padé that this ares wveesived mare weter %$haa any other om
the entize projesel dué %o the shaprscter of the englneeriug
work, would predavly ageount Tor this sudcess as gomparsd 2
apparently total fallure slsewhore. lawaver, 1% iz beliecved
by the wrilers that there las 2 falp possidiliisy thet the seed
planged lsst year uwill ghrsloete the emming epring if soil
moleture esonditions eve favorabla.

i% was noy expmotsd that Tilaree would germinste until
afsey the fall zeaine and 1% may be that some resulis will be

svident next spriag.
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The plesting around dams hes shown very Little resulse COULL
Bo far, Heoauss of the high floods during the pasy suwmmer,
i% 1s fearpd that & gread deal o fhis work may he lost,

DISCUSSION 0F HESULLS

after making a study of the ares this fsil, the possibility
af vegetutive eromion sontrol seemed to appesr more feasible
Ehan 4% d1d lasy spring. This statement holds in spite of Lhe
apparent lailure aleng several linss of work. #Favorable grows
ing eéndisione during the pust sumser have indicated greater
potantislities thax were sntiociputed for tue re-vegetation om
many of the aress. Whils gome of the engingering structures
were lust and the artifigianl reseading work waa mot highly
suegesaful, there s%ill seems %o be n great deal whieh can bhe
learned Trom these failures,

Iin oxrder o facilitate dlgeussion, the erssion gontrol
work might be divided inte nuyee classes, namely: (1) primary
sontrsl on the grouad where preeipitation falls and ilneluding
gnsll sheestring or feeder gulliss; (2) sesondary eomirol =
eontrol within ¢he srea where presipitation falls but where
definite though small drainsse chennels heve heen develoned,
e¢sch system including an area of sne %o several and/or many
sores; (5) sertiary sontrol on drsisgss lines whiwh earry $he
runoff away “rom the areas in whieh the preeipitation fells.
This elass ineludes the individual dreinage dasins wsuslly
soveral miles im exfent, Fres Yhe vegetetional viewpoint,
these represent distinet erosion provlems.



i Heay ecclogists hold %e the hypothesis

Primary ¥ |
that meisture gan be mnoss offlelently used in the plags where
i% is first svallanlie and further that in the ma jority of ouses
that whers there is suffiglent precipitesion to pPreduse runoff,
there is suffielent moigiure availebla o produce vegstation
which will lsrgely prevent sueh runoff., Vhers sonditivas

have besn alvared, the vegetation pertly destroyed sad dralo-
age ochannels developad; 1§ 1s s3ill posgible %o sasek this
rusoff with the ald of some englneering structurss by natural
or arvifiolal sreseeding. Ve fesl that thie is %the most ime
pertant phase of %he providéms %o be atbaoked, partioulsrly
from the viewpoint of range eeviogy. Vhile 1t s¢1ll seems %o
be open Yo argument as Lo whether or Hot more watey will bde
delivered o the irrigstion disirieis nelow under gonditvions
of over praaisg and deplstion, there 18 no guestion dut het
the supply of water will be bettor regulated sad aervy less
#ilt uander condltions where the vegetative euver ig inm &
thrifiy somdition. 48 far ss the ranges theomselves ers cone
cerned, we know $hai & mishake has been made in svergraving
them resusving in depletion of vegsbation, deecreased grazing
capauliy wné loss of surfave solls The eondibviouns brought
about by sush abuss sre unsalisfegtory from the stockmsn's
viewpoint aud sl the seme iime there is no adequate proof

that bhis hes resulbed iu @ greater delivery of water, On

the other haad, 1¥ we should bulld hEock the ranges on the

Gile sud Tiné that suon vegetation gonditions were not condueive
%o Ghe best fnterests of the irrigation projfeste, 1t would be

& vory simpie matter Lo eurreet the sitnation by overgrazing
aguin.
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However, obsarvatlions under & wide variety of svndilions have COLL
led ws 0 believe that where & range is mainteiced ai ita
meximum grazing eapaeity bha mmﬁt‘favarnhla gondiviony Tor
gontrol af erosiss and runoff will result,

Une of the most outatandiug feetures noted on the Sefford
area was Lhe reiller remarkable regovery of Nrs Wilson's highey
rangés. Uinde he heas obislined contrsl of these ranges, the
grazing use hag been reduced Lo aboul wvne Firth of what it
was ormerly. This eoupled with ﬁﬁaher‘f&vorﬂblg noisture
sonditions during bhe m:mér of L984 hasg Lrought adoub a girong
geastion on tha part of the wvegetation, It is believed that
the recovery could be hastened by the sid of amell deme whers
ineipieny drainege lines heve been developsd under the pust
heavy use, A modérate amount of planting might speed up the
reeovery, bub the present indicabiosms ere thal this apes will
re-vegetute naturaelly.

&i the lower elevations thege hes bHedn an wnusual growth of
snnuals, partigulsrly the &i% weaks grasses. A% this time she
observer is mpt 0 be misled and to tecome Yoo optimistic
over txe oondlitions withouty realipliag thaet sithin & month o
two hess unnual plents will heve disappesred and the ground
will be ﬁﬁa&ly'éﬁ bare as v was last spwing. Howsver, these
annus)ls have played thelr pext in eteeking srosion to some
degrege and have led the way for $hs estabilshmeunt of more
valuable persaniasl plants. Ou the lower areas, iv will take
many years to repalr the damags of overgrazimg and will
neeessitate the ald of all known devices to bring ubout ree
govery. Jrem the grazing viewpoint the value of this land
would no% justify the amouni &7 work necessary. But from the
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arosion viewpoint, {t may be thei an expsnditure hesed on the (Bgif

valus of the lands for wetershed purposas ig justirled in order v
to prevent tha destrugtive erosion and silting whioh has svsurred
ie Yhe past.

Along Slaek Canyom near Dunoen, meny sexemples of the
rapidity with whieh uetural vegetstion oan start %o heal eresion
sosrs are siown. Photogrsph ¥o.l gives gy idea ¢ to the resulis
»1 onie seasons protectliosn 6m en alluvial f£lat. Hepe the tohaas
gprase has mefde an excellent growth under proteotion and if
given ag opportunity will again Torm & proteastive sod. Fhotow
praph No.k shows how an fneciplent dreluage line may be checked
Wy natural re-vegetaition: Photograph ﬁo.ﬁ.ﬁh&wﬁ & fralnage
line in whigh @ eutting has resched the gphage whers 1% will be
ngeesaary to use & few roek dams 1f rapid recovery is %o Be eZe
pectsd,

Phe prineipsl ahjectives of primary srosion soutrol should
be Ty gtop erosion befors 1t gets sterted and i ervsiom haa
starded,to chwck The destruciive foroes as rapidly ss possible,
The f1rst step In vegesative sontrol is the stabilizetion of
the subsbretum. VWhere thaers is agtive erdsion oy deposition,
Bhere can be lit8le growth of vegetution. On depletad ranges
whePe shset oF shoestling grosion is ecetive, wvedious sngineer-
ing works sre effeetive in brisging sbout & grester degres of
staptligation as shown ih photographs Nos.4 snd 5. Sueh works
accumulate s01ls #nd dwmprove molsture sonditions; making it
possible lor vegetation $0 graw. The vegatation in turn brings
aboud mere stebilizstion and promotes furjher vegetatlionel
development, 1t wmakes no difference whether depsndence is
piluged on natursal fgvegetation or sytifieisl plaatiug. The
nabibat mist be sbabiliized and properly developed vefore Lhe

10



plonts oan survive. Furthermore i aitler suse the grazing must

be sguiated 17 any progress is sxpeeted. Artifieisl plenting

méy speed up sontrel buis 1% san not be axpeoted Lo perfowm

mlracles. The bvasie prineciples promosing growik snd develop- ARI7

w9uh of vegetailon eve fhe same in BOLh saszes. ngfﬂ_t
4% is balieved $2a% money Sapsnded for priunary srosien P

gonivel will bring sbouly the grestést returns in conirol of

vusoefl? &nd srosiok. & progeam including the construetion of

suall dams, sonirel of livestook grasing, conirul of rodeants

und revegebetion work shoudd bring &bout sdtisfselory primary

srosion sontrel and would g0 & iﬂng‘uay Yoward solving the

provlems an the Gils wavershsad,

sdgoudury Lrosion Lo t Trom the wvsgetutive side, secondary
grogion sonirel dves nob held &s wish prowmise as primery soutrol.
The wmovement of water is through definiie chaunéls sud where
there is mush reinfall, the volume of water is large. lowever,
Lf she primary eontrol is effective, 1% siould be possible o
effestively retard the Plow of water by danms aad o%her arvifiees,
it eamaot be expested thet there will be much sontinuous growth
o7 vegetation unless the srosive affeat of the runef’ gan bve
ghecked, Jegonddry sentrel mught be eonsldered as a segond
iine of defense, supporiing the primery vonlrul where .eoessary,
1% may be BT Gnrough $he propey selediion of dumsives,
songiderakle waser oms be sunk o repleaislh She geound water
suppliesy In somMg Jeses the water cao ve sugcseslully spread
and the productien of wegetation theredy iusrvssed. Under sush
gopditions ertifieial plantizg migat prove o e ndvanisgeous.
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Tergiary Frosion conseol: The control of runoff and erosion S@kﬁiL

in the larger drainege ghannels offers the poorest ppssibilities
from the végesative standpoiut. There are two gensral types

of drailnage Lines to oonsider: (1) ruther steep, 4dry sanyons
leading out from the moumtains or hills, {2 washes or arroyos
ig the mather flai valley lends. .

The results from attempted erceion control seem %o be
leoast satisfaetory along thy stesper, large dralaage areas
leading oul from the higher mounmtais areas. The Iproe of water
iavolwved ls indisated by the eomplete removal of some <f the
Jarge rogk dams placed in these canyons. The fores of yater
and the abrasive erfect of $he material carried with it is so
groat that it eonld not be expeeted that vegetation could
gurvive whare esxposed Lo svoh sonditions. It is felt that
little sucosss enpm be expected from efforts %o control runoff
in thess arees unless an ¢ffective primery snd secondary
eontpol is In operation above. &

The dems and spreading systems on Freeman 7lai have
demonstrated some &I the possibilities for the second type of
drainage system. Although & misegalouluation wes made in the
artiri¢lal reseesding work, Mature hes pointed the way for
future opsrations: The healthy wvoluntecer corn plauts on the
floed arpa glve an indigation of molistyre oconditlons. The
very robust growith of various weedy annuale indicates thet
natural revégetation will render o great deal of aseigtence
where it i& given the advantage of ssrefully plaingd end
coniroiled engingering deviges, The gonbrol af’gr&xing should
not be overlooked,
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Photograph Np.®, talien nesy iheé proteeted Pplot on Black COLL
Canyon shows uhe goncentration of live stogk slong the dem
beomuse of the water remaining at the nlose of the raimy
seasoun, Ihis ls one feature whieh will prodably bavs to be
eorrected. «i present the dame huve resulted in Inereasing
the Intensivy of grazing whereas if optimum pesults are %o be
eapeaied, the dagree of graziug should ve decrsesed in the
vielnity of dems, sspesially those logated on the deep alluvial
flass., lm sush loecations aes this, it is expected that argie
figisl re-sesding and planting »ill prove %o be moat effective
ané of greatest ecomomis value, Illowever, 1t f6 slmosi cerdain
tha% sueh operatioas will fall unlesz graszing by domestie stoek
and yodeats is oconstrollsd,

SUMMARY AND CONGLUL TOHG

1. The artificisl reseeding work has noi been sucecssful es
far, but even the negative resulia have indiented possibhilities
for further expermentetion.

&. Batural revegetation Nas sxoseded the moat optimiptis
sxpectansies, wonsidarable promise for reévegetation is shown
where grazing has s@en conirelled and redued i3 a point wherse
tne vegetaiion has Leen siven a shanse to reocover.

Gy wontrol of erosion and runo’’ at the source by msans
of small end simple dams, econtrol »F livestoek, sontrol of
Todeonts, and revegetatlon work sppears to offer the greutest
apportunity for the efffcient and sconomis sontirol of eresion.



RI7ON E
ARIZONA £0t1=rTIoN N7
ARITON STeYE Heiasity AF{ o5

Photograph Ko.,l: The effedt of one year's
prostegtion « 3lmek Canyon, Plot No,2

Total protegtion is effeotive, but iV {s now
negessary in meny instences. Controlled grage
ipg may allow Tor Papid regovery snd at the
same time provide for an imeome from %he land.
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Photograph No.8: Primary Erosgion Juntrol -
Blaok Gangon, Plot Ho.8

Tegesation often provea to be an efficlent end
powerful agent in the eontrol of punoff and
destruetive erosion, &s shown in $he gentral
portion of this photograph.
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Photogreph No.8: Primery Uvosion Control =
Black Canyon, Ploy Ho.8

& Tew dollarys spent for demse and sontrol of
graning will pave mauy sreas such as this,



Photograph No.4: Primery drcsion Contypgl -
Hawk Hollow,

Hardly mors thati & plis of Pooks in & deprege
@iom, bus &t 1z holding Baeck i%e shaye of weter
and 51l and eresting & Cavorable habitat for
theé growth of vegslation,
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Photograph Neo.§; Primepy Erosion Control -
Hawk Hollow:

This unpretentious dem ia suscessful in checkw
ing erosion,and revegetaliion has started after
Qne se8a8on.
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Photogreph Ho.6: Ueocondary Evosion Conteol on
8 Short Drajinage - Hewk Hollow.

his dam has hegn offective in the contyel of
eposion., It offers Limited possidilities for
mvﬁgﬂt&'ﬂlﬁﬂu
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“hotograph No.7: bgeondary BErosion Control -
Hawk Hollow;

& series of sueh dams »ight sink e esousiderable
volums of water to replenish the ground wager
suppiies,
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Photograph Ho.8@: Tertiaspy BErosion Control =
Hawk Hollow.

The foress to which dame suoh &s thig are exe«
posed may be terrifig. There is little oppor-
tunity for revegetation bare,
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Pnotograph No.9: Tertiary Control on an Alluvi-
al Flat -~ Black Canyon, Plot No.2

The heavy grazing here i1s going a long wey
toward nullifying the benefieisl effects of man's
efforts for regenerstion.
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