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J; ( I I >6,~ '. ". . I • ,· .......... t ., . / . . ~:' ~~ '. : .. ~.;' .. ",--. 
,Twenty-five ri~ revegetation projects at;Id two ~temative mitigations ~ete I ~':" 

I '. ,\ . I ~ . I.' 

cvalu~ted in Arizona. Sites wer; visited and agency personnCJ ~ere interviewed' t~-detail '\> \. 

• ~ I • • • ". • 

: ripfrian . re'veieta~ion methodologies an~ categorize 're~~ge~tjon projects based- hn 'how 
I. 
I 

./'. ~ Jj. . 'I' , . ' 

\\~ll tttey achi~:~ their objectives. . . 4-' 

(. Riparian rcvcgctalio~ 'i~ limited in' its ability to' improve degraded riparia~(. )' 

• I ecosystems and is most effective when the causes of site degradation are ad?r~ss~. 

\.)1 
, I Of the selected successful revegetation projects, 73 ~ inco~rated other forms of' . 

. \ • I 

~ ~jtigatiori (~:g. t improve? land maltagement 'strategies, bank stabilizati~n structures, 
I! '\. ; • • 

\ 

I irrigati~n)' that either indirectly or directly addressed the causes of site degradation. 
I ." .'-

~ Over 33 % of the succe~sful revegetation projects experienced prolific natural 

: rcgencrat'ion t demonstrating the potential for natural regenerative processes to accomplish 
, T J '. ; 

. !'. revegetation ~j:ti ves. Of. the unsuccessful revegetatiory projects, 85 % did ~?t ac hieve ..... 

_"I_· ___ :..-objectives'due to low water ava~labi1ily or flooding. ' ;W .... '~. \ 
I ' , '.. • ~ \ 

I • \ I' '( , " ,\ 

The approprl~tcness of using riparian revegetation should be determined ~n a site '): .; ;,/ I: ~';:..:\ I 

j I" . ~-". \ . . if· 'I" ~ 
: by site. basis ,using iwo check-lists developed from t~e results of this stud~! The first. \. . .' ';'1 . 

. '\ . - I. . \ I I :-

. C~~\:-Iist de~ribes the potential effectiveness Of ~ficial revegetation, the seCond check-: \: .. , 
-I 

list describes the potenti.~ that prolific natural regen.~ration wilJ'occur.' ' r,~, /' 
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DlS~USSION ' 

( .1' , , 

./' 
'l, , •• \ t ' , 

, \ j ~ '.~ 
Identlfylng the Causes of Site Degradation ' .; ...... 'I 

I,.. :......'. :....." ;. 

I '~/ ,'''' • Analy'si~ of successful ,: and unsucct!ssful projects 'i~di~ates that.' atlqressing th~~): r"'. ... 
.. ' ,."" ' .. • " / \ ' ,. .:' t~ 

. :',; ' .... caus~s or SJi~' deg~~~tion prior to planti~g i~ ~~ttei~ im~rtar:t in~~hieviOg proj~t.: '," i 

objectives/ Identifying the causes' of site deterioration and designing metHods of 1 

: ~en/Sho~'I~~ th~refore. be the first\riority of ~'y miti~ation plan. . , .' 
I .. \ j 

! . \: y\ ' \.. . 
.. Generally,' natural regeneration \ will occur" when, three, environmental 

\ I, .. , 

, charaderisHcs are pr~~idcd concurrently: a seed source (or parent vegetation' that can 
. :,~! ,.4 \.. p 

,J • , ' 

.. ;,' "s~r~.ut): suf!ici~~I. and timely· water availability forsced :'r:er~ination .and S:bseq ~,ent 

. establbhment .. arid'stable sutistratc devoid of direct compt'lition (Barbo(/( et aI. 19k7). 
'\:.. . , . . ' , ' 

( ) .' ' . . ~ 

Prior to mitigation, all 27 sit€s ~vere characterized' by reduced densities and dive~sjties 
, • • • :I-

,'" . ... . ~ 

/ 

of riparian vegetal,ion, .pqssiblr indicating that otl~ ,or more of the key -ingredients' 
, <~ . \ 

( 'necessary for natural regeneration were either abscnt~ior being obstructed. 
• I r '\.of ", '.' 

." . ~ . \ . . . ' /'.. 

... .' I,n,tempting natural riv~r .flow, a d rap in.the .~~ ~r ~~I;. i~te'n se co~pe~ from' 

.~ , anitals: an~ 'planls~ ;md unstable substrate were. ~'1!tCd as p;o~able ca~se! of si~e 
, ,/"" 1 ~ , , ~ ~ • .# J ." ........ ~ J ~ 1!' .. .f~~ 

, ,~eterioration among the successful: U~jec~s ~ab~~ .5).; All of these fac~rs h~re .actan,o .. ./ 

, r1ilce the potential f!>r natural propagalion.pf :riparian species. If arti dcial revegetation '. 
f .1.. L ; 'I 

.. '~: ,is used' with6ut addressing the causes of site degtadati~nl it 'seems mceiy tha~ wh~le~et ':, ' 
," r - f .. I I 

. ): ,,'is preventing or 'l~wing 'thc~st3blishme~t of 'riparian v~ge~tion natural;y will aJ~ . •. 
• f '. '" - ~ .' ' __ . ' J.j' . - I 

. , ' , . '4 . • ~ , \ '0' I " ",,'" • ~ , • t 
. i. p~~e:t'!hC establishment of riparian vegetation.artificiallY· '~' . ., '. j . 

. ' j:, ',-, " "'.' (>' I. "'.' '1' /,' 
',,!," " <\.' ., ~ 

• : ' ; .. 1"" ., , • ;' , t " ... : .. ~'.'-: ..... 
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Table 5., _ Successful projects categorized acco'rding to percent survival of artiftcjaJ1y-p]~.nted vegetation for 19 riparian shes 
in Ariiona .. 

~ I. Sih ~ .. hk C.u. or Dri('rior.ti~n 

l -

I. C-roa Cr"ft"k 1) ~n-ararina by ljYNo<:k 

~C'n) :) l.~.lWe at~ baak 
)) Wtd(' ebaDo- Iln-.m c:bUUld 

:-
~ Gftltry C~k ()y~ruiDa: by tivMo<:iL 4. 

(St((' U) 

J. BarTO C~k 1) oYn"-Eruinc by li.~ock; 
(S4te l1:n 2) Lo- -att"1" table .. 

". l\ar1.Scu Lo- or lUIlaral "yer no- ~(W doc: to 
(St(c- 115) ~ COO«nJd.ioc. 

s. ~~R.OC& Lo- or ut .. ra1 riTC"T' no- r"qtlmC'llll due to 
(Site: 116) duD COCfC rud.ioa. 

-

'- CokmaD Lake- OYH'&:-arinc by liTcSiock 
(Site 1"2) 

7. T aha< (Sit e IS) Flood plaiD iruIlability mlunced by 
I!UIjOl'" ftood cYeol 

S. N'OCaJa. W-.m ,_ 
. 

Flood plaill. ~.bility ~ by . . 
(Site T7) 

~ 

IDJIj or Dood cYC"Dl ~ 

... 
9~ . ~<~ l) oYergr-ariDa by liYelilodr. 

Spri:.l:tc .. 0 2) lAck or riDe ~ in the IItream 
(Site I'J) ~,-- ,'-"--;.--

, 

(~ 

~ 

Typ'" or Sc-<oD(b,ry ~fr(iillliob Pf'rff)~ 

• 

-. <20~ Sum".) 

l) FnK~ c()Qlll(nKf.ioo, 2) S • .ok lIIlahili.rin&-

IIIll'lldu~; 3) i't.cn:a<"DI. or bouldcn .nd l.e~ 
trtt tomu in tb-e dUlADn 

Fnl~ ~rudiOQ ror lj"oCo<:k tDa.n.lllt~n)( 

1) Im~cDb4iOQ or improvt"d lj.,C"Itock 

D14l1.ACnncn( .y~nD; 

2) Irrig.tioD 

,. " Done 

... DO~ 

Prolific N"'ural Comeback 

1) J)yDamite-. -
2) Fea~ ~rvdiOD ror IiYCltodr. mAD.ac~ ,. 
~ or Ilrdam bank 1lUhilirin& Ilructort: 

bOot 
\: 

I) F ~C! com( rudioa ror liveliloc k ~~aD<'Dt 
2) Cotutruct~D or ch«k dam. 

..... 
-

~ .. 

" 
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w.",,, - ~.~,V~Prioor 
A uil..hOit ,.' . to 

Mitivt-

Satl~ oW· ~la Maac «".. 
rup .~ 

lI~h -

1..0-
(iD pl~ aC ioa) 

~um 

~t:tr.Z:l 

VuyRiP 

~um 
~ 

Hi&h 

HiJb 
. 

' ...... -, 

... . ~ 
~ 
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"'--'-

Sc..U..cnd o«! ~lt aIoooc «~ 
~ 

HiP·m~yor~~ _. 
~ 

Old Iro-wU n~ t.n-~ 

.Jo.c.ri'rU' ~ 

Ok! ~ ri~ tftlS ~ 
aJoac...r.U"~ 

. 

!'io ~ ripan- tl'-.. .-ic.la • 

1D.da~~ 

. Obliptc! ripariaa tna ap«.r-m-
y 

0bI:ipt.e ripuilm tnoea ~ 

~~ riparias , L£rt';~ ~ . 
.-

lit spri:=&. IOQI"t:C.. 

"--....... 

-"-. 

~-
~ 

'\;. 

-1 

-

-l 
tv 

/ 



..... 

~-" 
!,jIo. 

" f 
.... '""-i. ,.. 

'" Table 5 (continued). ;~ .-
1 •. ~.". 
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~~ 
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., ., ~ .., '" ~!: ~ "'fj.. ,...+-

Srte'" Cautel.' of Degradation Other Mitigatkm ... ' .... / ., Wilt., ~ V~ Prior to . 
• , #' " • • A vllir.Wrty t Mit:IQ.~ 

~ - ~ r Proline NatUf'III Comeback Icontln~d' \ 

.,... --- - -_ .. --- '\ 

10. Aravaip. CAnyon 100 to 1000 yo.r floO<'J evont I'\Ono Hiqh Sc.u~ (J1d ~ ~~ 
",Site 119' " ~h"""""" 8n4.l6e c~. " 

'\..' -, " 
". H ..... '(lmIp. Overgrazing by Uveltock and OVOnJlO f=ence construcf'ion .round tho perimotor of Scet'tlt·,.<to&d g~ on aJt .. ~~ 

Pre •• ..",.. by recroationittl tho' lite High up_trw."" -,,,-,,~...... ' 

(Site 122) - • . . ............ ... 

~ -
> 20% Survival . 

. , . 
, 2. N. Tub.-c (sae 16) Flood plaHl inatabiJitv enhancod by U.e of .. troam bank. Itabilizing It.n.K:tUro b' Mo4rutn' (}b.I'igwte rIc>.n.n tnIoH ~ ____ 

_ major flood ctvont " ~ 

13, Francia O1H!k OV'tU'Qrazino by livoatock. Improved livestock. managomoot IYltom .... Medium Sclltte~ old qt'OW"tfi 
($rto It 1) ~ • ;:. 

t 4. McEU01'l s..P Overgrazing by liveltocl\: Fenco construction for livoltock manltQemont Medium No ob&;ate rip~ tl"ll,·n 
[Site 11 7) .. - - . • 

- . . 
ts. Oav Mine, Year-round livestock gruinQ and road 

........ 

'-"" 

4.. ..... 

Spring conlJ'truction' none Medium NOl'Ie 

(Site 11 51 ."' .. 
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Table 5 (contin.ued). 
~ 

!' 

~ 

-,--- ---- Site C~ute(.) of Degradatton Oth~r MIt~l'IItlon Wilt", ~Mi.an V~ ~ to 
A vOiI.bility t . 'M.tig&'&n 

> 20% Survival (continUC!d) 
~-- ..... 

.. 
'\§. Seven Mile W .. h 
..i..' ",' '($Ito l?9t 

1) Stability of StnJam·b.n\(,; 
2) Water availability "" Bank .tabllizi,,~ ttrvctures Medium 

, No ~.w-_~erl.w\_~. ~~ __ 
, 6ee#I-"" ;"J!jno!. ---

-... --.------~~ 
11. Goo •• Flata 

{Site,'2l) 

lB,- 8:r'-- A YO ,=,1.10 
~itlt 114) -, 

~ II 19. SUQ-r D'k~ 
(Sito 126) 

\. 

~ .... -- ... 

...: ...... 

..... -,~ 

~ 

Low w.ter availability duo ,to 
consistently low water tabiD .. 

"':"'-..... l~W Water Availability 

.-
,":- .. ' 

l 

V~etative-'" Competition 

• r ..... 
tf;* 

" ',' 

" 

.. o:I'\. 

.' ~i 

'/ !I-

, _ : '-:c-
" 

r: 

1) IfTiQadon 
2) Hqlu i~o",d prior to plant Ina 

1) M.jor I.nd ml'llnipulation prior to and 
foJ1owing planting: 
2} IniQation with watcH truck. 

1) Initial clearing of vogetation; 
2) Holet augcrcd prior to planting 
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Very Hilb. Yeer-rOundwater ~ f1Ucwa~~ropO;5-m-bclow--~ .oil.iUif~; , Hijn-~ear~~W1Ikrtib1e~~-d~ 1.0·;;-besow 1be~il ~ 
Medium • ~ Year, rotind W*t' ~le Ilnctuatioaa rudy _d rop 2. () I'd' below the eoit ~rf ace:; -'- .. ~.Low~· Y c#r, round .... ter table Ouctuztions ~ drop 3.0 m bdaw ~ eoa ~ 

Very Low -·.Ydr"-roooo water table: flUctuatioN freq~ttY-drop 3.0 m or more below the lOil ~ . 
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