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MAPPIIIG I{ETIIODS AIID VECSTATIO}I CHANCtsS

ALOIIG TTIB I.OHEN COIPNADO RIVtsR

BtsTIiltsBTI DAVIS DAI{ AIID THts BORDtsR IIITH I{BIUCO

I. ItfTXtDoClIOtl

AtA Bngln cnln6 and Dncfung, Ino. (AAA) oolplctcd tJtc 1986 nlpsrtan
Ycgetetlon typ. lllpptng .nd Study of tbr Loncr Colona<lo llvon for tha Eurcau of
Reolanatlontc IuDa, frfzonr ProJcct Offloc flo Fcbnrrary 25 to Scptclbcn 24,
1986. Orc purpo.. of tbla pnoJcct trer bccn to updatc tnrnty-onc (?1) rlpanlan
vcgctatlon typo lrps and ncpont on lhe vc8ctetlon ohln8€t slncc 1981 fon 2T5
ollcs of thc Colondo Rlvrr Flood Pl.ln fron Devls Dra to Uhc t{.xloo boundary.

All ronk hAs b..n omplcterl lndcr thc dlrcotlon of Dnofsrstonal forcstcrc
and btologlstr erp€nlenccd ln vcgctetlon oovar type nrpglng. l,&. .rln RonabeuSh
aa thc @ntnaottn! Offlocnfs Tcobnloel Bcprcccntatlvc bas rorkod oloccly rlth AAA

and Breau pcrsonncl to lonltcr and bprovc tba produo0s produocd undcn thc
contreog. ttc wonlc rng eoooopl:lshcd tn lune, Anlzonrr along tha loliln Colorado
Rlven' and at lllrt offloc feolllty ln $It Lalcc Cltyr Utah.

ttrc follorlng rsport lnoludas a brief etn ry of thc pnevlouc ttudl€tt
dcscnlbcc thc rcthodl urcd to oonplctc thc oEpplng cffontr dlcous!.! thc aoouraoy
of thc vcgptetlon type lrpsr crrd pnccrntr a brtcf asccagnnt of tbr rcSptrtlonal
changss slnac 1981. t oopy of thc Euncau of ncoboatton oontnaat cpcolfloatlon
work stat.tr nt end DdtflorUlon ntubcn ooo ara lnoludc<l al ghc appcndtx.

MA Englnccrlng and Dreftlngr Ino. 1r Eratcful Bo have been rclectcd by thc
Burcau of Reolalatlon to ooeplctc thls proJeot. tbnough the cnploynsnt of
profcsoloml n ppttg proocduncc and olocc ooor"dlnatlon rlth Burecu of Reelanatlon
blologtsts a htgh quellty and aoourate produot has b€en aohlevcd.

II. PNBVIOUS SIUDIES

In 19?3 Dr. Bcrtln'il. Andcnlon and Dr. nob.rt D. Otrertr of Arlzona Statc
UnlverclEy Centcr for Envlnonoental Studles bcSan studylnt the rlpanlan
vcgetatlon of 3hc lorer Colonado Rtvcr extcndlng fnon llavts Dao at the
Callfonnla-llcvada-Arlzona boun<l,ary to th. llcrloo bor'.dsn.

The nrJor obJcotlvcr of tbe pnevlour ttudlcs ncrc bo 1) dlYldc Bhe nl'partan
vegctatlon tnto bnoad oatcgontcc or typat oharaotcntzed aooordlnS lo genenal
flonlsttc and phyrLotnorlo oharaotcntrltlos, 2, dctcnnlne thc dcnclttes and
dlvcnsltleg of ritdfffJ atroolat.d rtth cach vcgetat!.on typ€ on habltatr and 3)
devclog e olasclfloablon ry!t.! the0 oould etrlly bo uccd ln thc field by
cnglnaans, hydrologlsts, blologlctcl and othcr p.r&rns rcsponrLblc for ncsouroe
oanagcocnt. ttrc clasrl,ftoetlon rystr dcvcloDed and th. nclated rlldllfe
essootatlona luv. !lno. bccn uc€d by Burcau of ncolarsttonr U.8. Flsh and
l|lldllfc Servlcc and statc gauc and flrh agenolec ln the nanagencnt of voS.tatlon
and wllrtllfc along thc lorar Colorado Rlvcr.
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To stratlfy tho rlperian vogctatton lnto typrs largc enorrgh to rrnager thc
lndcncoa/Ohnart classtflcetlon rysteo cnpiaslzed gh. llnllerttl.! nath.r thsn tb€
dlffenenoes bctnccn thc vc6ctetlon couuntrtlcc. Tlrls cnablctl the doltnratlon and
classtfloatlon of tntarncshcd stands of yaattatlon fnol trcnty-flvc to hundrcds
of acrcs rhloh anc langc cnough 1n rrca !o thst rlldllfr cen br acourataly
quenttflcd at all !c8!o[1. Acrtsl ncooanslcranoe of thc nlprlan v.grtetton
verlflcd thr? thc ctnattfloatlon of lar6r r.8! follomd natunal stand
boundarLec. th. pncvlous ragorbs oolplctod by Andenrcn and Ohnent dlsousc ln
dctall thc nctbodc us.d to quntlfy thr dlffcn.nocr and sllllarltlet for tho
ctnatlfl,ed vrgotetlon rtandc end rlldllfc-vcg,otatlon nlatlonshlpl.

Throu6b tfound r.oonmlrsenoc Andcnaon .nd Olung oonoludod ths0 rtptntan
ncgatetj.on atando dlffcned fno ceoh otha! pnlnarlly ln doulnant vcgetaBlon and
v€ntloal ooafuuratlon. fhc rorulglna olarllfloatlon rysto reoogntzrd I
<loolnant rlparten vctrtetloa oouunlty Btgc! (scc Tablc t ) end 6 struotural
vegcbatlon typ.r (c.c Flgurc l) ylcldlng r totel of 27 cmunlty md ltru€gural
Bypcs out of e golciblc ll8. Ulltlcto. (Phoredcn<lron gl}!&Iqlggg) nas also
quanttflcd slnoe lts b.nnlrs .nd follagc rcpncscnt en lapontent food and nct0lng
n.rourco fon soi. vcrtcbnatcl. In eddltlonr 7 rersh yagetatlon typcs r€rq
ldcntifled.

To tost tbc olelrlftoatton oyctcn omurlty tyDos (bascd on dolnent plant
sgcolcs) and rtruotural typca (baccd on v.rtlorl oonft8uratton of ghe vctatetlon)
nealur€o.nt! rrr. tahon cvcry 500 fcct ator€ rcna tbrn 100 onc helf (l/2) and onc
(1) dlc long tnnscotc looetcd tn all uaJon ntpenlan plant oounltlcr floc
Deyir Dar south to th. l{cxloo boundany. !b. total lclUth of all ?nenoeots nas
agproxhet.ly 75 o11c!.

Ulthst€Iy thcse plant oouunlty and structural typcc rcnc dcllncatcd fron
acfial ghotograpb end thea grourd-truthcd to pnovldc vegctatlon typc caps for
the cntfc study !Fe8. Ilrcco oep! providc an tnvcntory of thc vcgptaBlon
resouroo rbtch ln oonosnt rlth rtldllfc uac and dqnslty data, also pnovtdce a aep
of rlldllfe hebltat quellty along the lorer CoLoredo Rlven. Itre previous
yogstatlon typ€ oaps and rcponts arc aontelnad ln thc folloclng tro
publloattons.

AfDEnSOilr B.lf. AlfD n.D OH!$n1. 1976. Vegpta0lon Type liapc of thc Lc*cr
Colonado Rlvcn floo Detrll Dan to thc Interrrattonal Borndary. USDII Euroau
of Reolacatlon, Boulden Clty, Neveda. llpp and ospr.

ANDBRSOIIT B.lf .1 AlfD n.D. OtlHtnT. 1984. Lornn Colsnado Rlwr Rlparlan
ltctho<ls of Qurntlfylng Vegot.glon Couuntttct To Pnopen. Typs Mepr. USDI
Bureau of Reolaoatlon, Souldcn Cltyr Navads. 59 pp and nep!.

Botb publloattonr are avallable fro thc &rrcau of Rcclaoatlon.
publlaatlonrr ntrorouc obhrn rclatad lltcraturo has bccn oitcd.

In bhese
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To oolplcBc tha l9E6 rtudyr AAA uced thc olacslfloatlon syst€! dcvelopcd and
tcrbcd dunlng thocc pncvlous studlcr. Slncc thcnc arc nclatlonships bctrccn souc
couunlty typec and cD.otfla struobur. ttp.lr AAA flrct conrld.ncd uctng thc
olasclfloatlon lccy (taUtc 9) fror thc l9E{ roport. Stnoc tablc a dld not tnclud.
all th. colunlty/rtruoturc lypc oocbtna0long gossiblc Bhs Brcau blologlsts
cncouragpd AIA to dcclgn a olasslfloetLon kcy thet nould be oooplctc. AIA found
that th€ oooplcrlty of suoh a kcy only lnoncascd the dlffloulty of uslng thc
ctrglo onltcnla on rhleh th. tcy rould bt bercd.

ltrc follorlrg tablcs 1 and 2 end fllurcr 1 and 2 pncsent and lllustratc thc
baslc orltcrle nccdcd to olesrtfY th. r'lD.rlan vogctetlon found along thc lonr
@lomdo 8lvcn. tablc 1, rlagptatlon.Couunl0lcl and Crltcrle Uccd ln
classlflcatlonn ras adapted by aAl f?o Tablc 2 ln the 1983 tbllton-ltotrark
IrnigaClon Dirtrlat r.gort byr Jaokoon and Andcnoon.

AtA found lt nar ror. Draotlosl to olasatfy thc oo@unlty typ€t .nd
ltnuotura typcr lndeDandantly uslng th. follorlng tablcc and flguncs. By
prcs€nttng thc alrcady dcvclopcd olasctflortlon oysten ln thc oost baslc rnd
oonotsc fonoet lU rnr castcr to undcnrtend end urc ln thc flcld and fon acrlel
phoio lnterpnctaBlon.

Prcccntcd hcrcaftcn are tbc upplnt ccthodr uccd by tAA to update thc 1981
rlparlan vcgctatl,on typ€ !rg! coplctcd by Andcnron and Oturg and lncludcd ln
thc 198t1 repont.
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Tablc 1

VBGBTATIVE COI.II{UTIIIIES $ID CRITtsRIA
USED IN CLTSSIFICATIOII

lcwen Colonado Rlvcr, 1986

90*o{.uq|rII

Cottonwood-lftllow
(cr)

Salt csdar
(sc)

Salt ocdar-Honey nergutge
(sH)

Salt oedan-Sorerbcen rcrgulte
(sM)

tbncy oorqultc
(ffi)

Amomced
(m)

Atrtplex
(ATX)

tdansh
(l{A)

Creosote
(cn)

CNITENIA

Saltr Booddlnsll and Populuc frenonttl ( the

-- 
--

lattcn ln - -- cxtnoncli- -lon -iloffxtttcs )
eonctltutlng at least 10t of total trces.

Tanenlx ohincnsts oonstltutlng 80-100f of
-lr--
total tno€r.

Procoots glanduloga oonstltutlng aL least

--

10t of Eotal tnecs; ransly fotrrd to
conrtlbutc gtrqalen than 40t of botal crseg,

Pnosoolo puP?p.oeng constttutlng at lcast zOf
-r--of thc total tnsos.

Progopts glenduloga oonstttuttng 90-100f of

--

total trccs.

Teqlgry,la penloca oonstlluttng 90-100f of
total vegctatlon ln Elrei o

$trtplex lgnltfonuls r A. gqraso€qq and/or
A. Pglycanp+. oonstltutlng 90-100f of total
vegctalton ln aFCC,

Pnedmtnatcly oattaLL/bulrush
( ttha/lcl,rpus.) and canrlzo ( Lhrafigltcs ) .

LeClqa Clvaflcata constttutlng 90-100t of
ffii:v@n BF€Bo
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TAEtE 2

I{ARSH TTPtsS AIID CNITBRIA
Lorcn Colorado

USED III CLASSIFICATIOII
Rlverr 1986

Cnltorla

llcanl,y 100 psrocnt oattall/bulrush,
sncll arcunBs of phragnttcg and
ogcn watcr.

Ncenly T5 pcnocnt cattall/bulrush,
oany trces and grasscs tnLcruporlcd.

About 25 to 50 pcnoent cattaLl/
bulrush, roao phnagnttesl opcn rat€r.
toac tnees and gnasg.

About 35 to 50 pcnccnt cattaLl/
bulbnush, oany Enecs and grasrsos
lnterlpcrscd.

About 50 to T5 penoent oaBtaLL/
hrlbrugh I fer troos and grarses
lntrnspsrlcd.

lfearly 100 pcrccnt phragntBes ,ltttle op€n watsn.

Opcn oangh (75 percent watcr) r
adJeoent Io spans€ oanrh vegetatlonf
lnoludcg sandbars and nudflats rhen
Colonado Rlver ls low.

TYP?.

I
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To stnatlfy tho ntpartan vcg.tatlon lnto typar large enough to nanagrp thc
lndcnson/Ohoart classtflortton sycteo aplaslzed th. llnllarlti.t rathcr then tb.
dlffercnoe! b.bn .n thc vogotatton conuntbtcc. ttrl,s enablcrl the <lcllncatton and
clarstfloatlon of lntcmcshcd standc of vrjctatlon frol tucnty-31js to hwrdrcds
of acrqc rhloh anc langc cnough ln inra ro thet rlldMc oen b. acourat€ly
quenttftcd at all !.e!ons. Acrtal ncooansisranoc of tho nlprnlan vcgctatlon
vcrlflcd thru thc ctnatlfloatlon of lengc enr8s follomd natunal stand
bounderleg. th. pnevlous rc9orts oolDlctcd by lndcnoon and Ohncnt dlsourc ln
dctall the mthodr ucrd to qurntlfy tbo dlffcrcno.r urd lldlarltl€r for thc
stnetlfled vcgctatlon rtands antl rlldllfo-vcgictatloa rclatlonshtpr.

lhrough gFound ncoonmtssenoc lnderaon .nd Oblrt oonoludcd that nlpenlan
vcgot.tlon ltand! <llffcned fi.oc ceob othor pntnrlly ln doolnant vcgcgatlon and
ventlcal oonflgiura0lon. lto norulttn8 olasclf!,oatlon lyrto neoognlzrd I
donl,nant rlparlEn vogltatloa oouuntty ttpcr (scc Tablc 1) end 6 stnrotrrral
vegctatlon typcc (scc Flgtrllc l) ylsldtnt r total of 2T conunt0y and ltructural
typcs out of e gocclblc ll8. t{lstlctoa (Pbomdcndron oallfornlorn) nac also
quantlflcd slmc lts b.nnlrs 8nd follagc rcprcrcnt en lnportant food and ncltln8
netouros fon toi. rrcrtcbnatcl. In eddltloar 7 lansh vcgctatton typcs r€re
tdcntlfled.

To tost thc oltltlfloatlon cyatcu omnulty typcc (bassd on doolnant plant
sgcoles) and struotural typ.! (barc<l on vontlorl oonflgunattoa of tbr vcgctatlon)
E.a!ur{.ntr $ono talrn cvcny 500 fcct along [orc tbrn 100 onc half (l/2) and one
(1) dfe long tnnt.ot! looatcd ln all oaJor rtparlan plant oounltlcs flor
Devls Dal south to tha llexloo boundary. t!. total lcngth of all tr|nlaots rras
approxloat€lt ?5 ollcl,

Ultlnately thece plant oontrnlty and structural typcs ncnc dcllncatcd frm
acttal photographc and then grourd-truthcd to provldc vegctatlon type uaps fon
the entlrc study rroc. thccc oapr provldc an tnvcntony of tbc vegctaulon
nolouroo rhlch ln oonoent wlth rlldllfc urc and dcnslty data, alco grovldes a cap
of wlldltfe hsbltat qusUty alorg th6 loren Colorado Rlver. ttrc pnevloua
vegptaglon type oapr and ncponts aru aontalncd ln ths follorlng two
publloatlon!.

AIDtsRSOllr B.lf. lIfD n.D Otil{AnT. 1976. Vegctation Typo Maps of thc to*cr
Colonado Rlvcn floo Darrla Dan bo thc IntcrtraUlonal Boundany. USDI, &rneau
of Reolacatlon, 8oul<len Clty, Nevedl. 4pp and nsp!.

ANDBRSOIIT B.tl.' Af,D R.D. oHMIRT. 1984. Lorcn Colsrado Rlwr n1pat"lan
Ilcthods of Qurntlfylng vegebaclon Couunltie! ?o prcpano Type Maps. usDr
Burcau of Roolanatlonr Eouldcr Clby, Neyada. 59 pp and naps.

BoEb publloatlom are avallablc fron tbc &rrceu of Realanatlon.
publleaflol!1 nn[crour oghar rclatcd lltcratunc has bccn cttcd.

In Chege
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lo oonplebc thc 1986 ltudy, AAA used tho olesslfloatlon lysCe! dcveloped and
bcsbcd dunlng thatc pncvlous ltudlcs. Slnoc thcnc arc nclatLonshlps bctrccn sooc
oouunLty bypcr and apcotflc ctruoturp. typo!, AAA flrlt constdcncd uclng thc
olasslfloatton kcy (tablc 9) fnol thc 19El neport. Slncc tablc 9 dtd not lncludc
all thc oorunlty/struoturc typc oooblnaClonc posstblo thc Burcau blolo6lsts
cncounagcd AAA to dcclgn a olasslfloetl.on by thet nould b. oooglct.. AtA foun<l
thrt th6 corglcrlty of guoh a kcy only lnoncescd the dlffloulty of ultn8 th.
rtnplc onitcrla on rlrlah thc ttcy rould bo bsscd.

tbe follwlng bablcs 1 and 2 end flgurca 1 and 2 pncscnt end lllultrate Uhc
baslc orlEcnle nccdcd to olasclft thc nlprlan v.t t.tlon fourd along thc 1or.r

lonedo Rlycr. Tablo 1, tYcgptatlon.Conu[ltlcr and Crltcria Uccd 1n
Classlflcatloai ras cdapB€d by AAt flor lablc 2 ln the 1983 llrllcon-llolrerlc
Innlgatton Dlctrlot rc9ont byr ,laoltcon and Andcrlon.

AAt found lt re! @rc Draotloel to olardfy thc oomunity typcc end
ctnuottrrc tygo! lndcD.ldcntly us1n8 th. follorlng tablcs and flgwcs. By
pncrentLng thc alrcedy dcvclopcd olasaleloatlon oysten ln thc nost baslo end
conclsr fornet lt ms cellcn to undcnttand and usc ln thc flclrl end for aerlal
photo tntsnpnc0rtlon.

Prcscntcd h.raaftcn are th€ lappln8 ncthods uccd b lAA Co ugdate the 1981
rlparian vegctatlon typ€ Bp! colplctcd by lndcrcon and Oh|trg and lncludcd Ln
the 1984 rtport.
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Tablc 1

VBGETATIVts COI,O{UIIITIBS ATD CRITBNIA
USED IN CLASSIFICATTOII

lcwen Colonado Rlvcn, 1986

q0!8{rNrlr

Cottonwood-lftl.Iow
(cn)

Salt csdar
(sc)

Salt oedar-Honey oergutge
(sH)

Salt oedan-Son€rbcan EcrqulBe
(st'l)

tloncy oerquttc
(m.t)

Amomsed
( at{)

Atrtplcx
(ATX)

l-lansh
(l,rA)

Creosote
(cn)

CNITENIA

Saftr Booddlnsll and Populug frouonttl ( the

-- 
--

IaEE-nExtnenc fi-lffil t t cs )
constltutlng at leagt 10t of total tnccs.

Talantx ohincnsls oonstltuttng 80-100t of

----
total tns€r.

Pnqqgpts gl*dulogp oongtttutlng at least
lOt of Uotal treos; rancly fowrd to
conatlbutc g;ncaten than 40f of botal trces,

Progoplo pH_b.?p.oens aonstltuttng at lcast 3Of

-

of tltc total tnscg.

Prqf,qptf, qlFn{ulosa oongtttutlng 90-100t of
total trccs.

Te+glq,la perloca oonstltuttng 90-100f of
total vegctatlon ln 8re8.

Atrlpler lenttfonols ' A. oanqsosnr and/or

-- -

A. 9glycarpa. oonstttutlng 90-1001 of totaL
vegctaElon ln aFCC.

Pnedmlnatcly oattaLl/bulrush
( f[*telSgl,npus ) and carrlzo ( ?Fnaqgttcs 1 .

lannca dlyatlegta constttutlng 90- 100f of
6Eli:v@n €rF€8e
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TA8L8 2

MARSH TTPtsS AIID CNITERIA USED IN CLASSIFICATIOII
Lorcn Colonado Rtven, 1986

Tveq

I

Cnlterla

Ilcarly 100 penocnt oattall/bulrush,
snell arcunts of phnagnttcg and
opcn watcr.

tlcenly 75 pcnocnt oattell/bulrush t
nany trces and grassat lntcnrperucd.

About 25 to 50 pcnoent cattaLll
bulrush, gooo phnagnttesl opcn ratcr.
tonc tnees and grart.

About 35 to 50 pcnccnt cattaLl/
bulbnugh r Eany Enecs and grsslros
lntcntpctfgcd.

About 50 to T5 penoent oaBtaLll
hrlbrush' fer trscs and grarses
lntcrrperlcd.

Nearly 100 pcrccnt phnagnlbes,
ltttle op€n watsn.

Opcn oargh (75 pereent water) r
adJeoent bo rpans€ nansh vegelatlonf
lnoludcs sandbaru and oudflats when
Colonado Rlver Is low.
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iloun! |
PNOPORTIO}IAL OISTRIIUTIOil OF VTRTICAT I.AVIRI

OF YTOI:rATIO}I IY I?RUCTURT TYPI

1
rvfl" tilo" Type

ill
tTg" Type

v
Type

I
8
7

6

5

3
2

fr

€a-aog
oo
o
CD
o

aaa.Ir
oII

iF
o
Tc
o
(J
Lr
o
o.

Helght

From thc 1984 AndcrsonlQhmut repn (Flgurc ll-A) defictlng the
proportlonal dlstrtbutlon ol thc rugotrilon in 3 vcrtlcal lriycrc. Oata wec
teken onty lron subplots wtthln vulouc clends ol vogetetton whlch ovcrall
w.rQ claggtltcd as belongtng to t vcrtlcrll ctructural typc (t-Vt), Horlzontal
llntt rcprcgont moan valucg; lugc roctanglcs reprctcnt tl clandard
dcvlatlon: smdl rcotangter ropnnerrt x2standiard cffoft, I t 0.04).C m (0-2 ft):
Q t 0,6-1.5 m (2-15 lt); Q r >4,5 m (>15 nI
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FIGURE 2 . Examples ol vortlcat contlgwattons lot thc vcgctatlon ttructunl typ.s
deltnodlnHgure 1. From tho 1981 AndertonlOhmert nAoil.
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TII. MAPPIIIO MBIIIODS

a. cotfsulTAtrot rrln BuRElu BrolocrsTs

Prton to bcglnnlng Uhc ftcld r.oonmttlano. and pboto lntcnprcta?lon phescs
of thc oontnaot, AtA rcvl.crcd all ontraot ncqutrcmnts rlth Surcau of
naolalatlon blologlrts ln 8 tro-dry prcrork sonfcncnoc end ftcld orLcngatlon et
lu!a, lrlzona.

Rlparlan vcg€tatlon txreln typc! ooourrlng along thc Colonado Rlvcn rcre
vlcrpd and olaralflcd ln thc flcld t|llru thc 19811 lndcraon/Oturt negont. ttre
spcoLflo onltcrle nccdod Uo ldcntlfy Uh. y.trtrtlon typcs on th. acnlal
phobographr and ln thr ?tcld r.ac agr..d on nlth Cbc Burcau blologlstr ln thc
flcld.

B. F.IJBLII nBCOImISSTXCE

Orc lfovcubcn aad Dcoqlbcr 1985 1r610dl soalc oolor aenlal photography
provlded by tbc hrcau of Rcolanatlon nc of hlth qullty and p.novldcd tha balt
vtcr of thc rtpenlan vogttatton balng rapp.d. Stcncoaooplo vlewlng of th. aertal
pho0ographg cnablcd Chc ncoognltLon of ilrch of Ch€ dctatl for both oilunlby
typcs and struetune bypec nccdcd to dellneatc and olasclfy Bhc nlpenlEn
vegctatlon.

Ttre aental photogreDhc arcrs vtsrcd end typcd ln uh€ ftcld ln ordcn to
detcmlne bhe sholfla ncbtlonsblpc bctrrcn photo st'SnatuPcc or drtatl and
ground truth. Spcolel crphasta ras plaocd on ldcntlfytnS pboto slgnauure! that
oould b€ vcrlfled on ghr ground. llrir fedllartzetlon bcoanc the basls fon thc
lntcnprctablon of aertel photographc ln ercas not vtcttcd.

Whllc ln thc fleld, AAltg photo lntenpncter vtslbad enough of the enaa Bo
vter and looatc all naJon ohangp! ln typcg and ground oondttlom. MaJor cA€clcs
and rtrtrotur€ ehangcs r{€r'e notad on thc acntal phoBographc to supplclont thc
sgcclflo reletlonshlpr that had bccn cctcbllshcd.

c. AEnI|L PIOTo riltB4PnBtAlrotl

Pnofecclonal photo lntorpretatton tcohnlquec rrcr. uscd to pnoduoc a hlgh
quallty dcllncaClon eltd olalrlfloeulon produat on the acrlal photogrephc.
taglblc llncc and labclr rcnc aohlevcd by draftlng on ? d,l olear aoetatc photo
ovenlays rtth a Pllot SC-UF blaok pcrnencnt Derkcn. ltre ao.tato ovcnlayl ncnc
reglstercd to eveny othor photograph End chovcd an cffcotlyc attoa boundary, rlver
and waten boundanles, nlpartan vugctatlon oovcr type boundantcrr and rlperlan
vcgptatlon typc codcc. Or. firdlolal. larks and photo nucbcns wdre also nanked on
eaoh orrlrlay.

AAA oolplctcd lhls phacc of th. proJcat wlthout refcnnln6 to thc 1981

v€gptatlon typc ueps. ttrl,s enrblcd ltlrs photo lntenprcBen to aot lndepcndcntly
ln all ooycr typo dcllneattonc and olesrlfloablonc. Tlrc oolpleted ghoto oy.rley
pnovldcd doarrncntatton to thc Buraau of naola[atlon oC AAA's lndcpcndent
workuanshlg fon all 275 ollcc of ths Rtrvcn. By st.rcqrooglo stu<ly of thc acnlal
photograghs AAI's phoBo lntcnprctcr urr ablc to ldcnglfy thc naJonlty o? trcc and
shrub cpeolec and struotune typcs forurd along thc lotnn Colorado Rl.v.n. Tlre
vcgstatlon ooo[unlgy typ.r ]rcro r€cognlzad by thc untquc photo clgnatures vt3lbl€
for the dlfferont Ep€ot€S pros€nt. Color and gnorth fonn nere the pnloany
slgnatuncs used to lntcnprcg Chccc typcr. Ttrc stnuctrJrc typ€s rene reoognlzcd by
thc hctght of the vcgctaBlon vlllblc r?.r.otoogloally.
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Standa oonstcttng of 90 pcrocnt anrorrcadr 8O pcrocng salt ocdar or honay
!.rqultc ecnc lhc lcast dllfloult to tdcntify. tllxcd oouunlty Bypcs of
saltecder-soncybcrn oclqultc an<l aelt ocdan-honcy lctqulg€ nerc the tost
dlfftoult to separetc fnol caoh obhcr. ttrc ground vcrlfloatlon of thecs Uyp€!
shorcd th8t tn ooct oalcr thc omunlty typc olasslfloetlon nclalncd thc slnc as
sbom on gh. 19El nrpl. lbc uJorlty of ?hc rcvlslonr on tbc 1986 oegc fon chcsc
typc! havc bccn ln bbc crtcnt of thc polygon bourderlcr end th. ltnrotunc typ.
olacctflaatlon. Standc of honcy ucoqultc bavc chotrcd ltbtlc ohanSp glnca the
1981 lrpplng cffort. It obangcc ln rcat orlct ncrc not cnough to ohsngp th.
olasslfloetlon of thclc sterrds.

Folloring crc oonditlont tbat mr. o(renly onoountlncd. Ccrtatn eondltlonr
on oounl.ty typc! uarally plrccd e stand of vcgctatlon Lnto on or rcnc sgcolflc
sCruoturq typc!.

1. Salt oodar rr! prc!.nt ln th. nJonlty of nlpenlen stands along thc
lorcn Colonado Rivcr.

2. Staills of amorrrcd, quall busb on lntancd nene alnay! sgruoture
vr.

3. Salt ocder on honcy ncsqultc studs ntth lange patohec of arnormccd
and/on quaLl burh r.rc alnayc rtruoturc typcc Y on UI.

{. RsgcncretlaS rtaadr and ncocnt burns mnc alreyc ctruoturc typc YI.

5. lloncy lalqultg and lalt oeden stends 1sok1n8 langr patch.s of
sbnubs, arnowccd and trecs !5 fcct 1n hclglrt wcne always rtnrotunc
typ€s I, IIr III, or Il.

6. Stnrcturc type III honey ncrqult€ - ralt oedan hacl the largBrt
pnopontlon of ycgctatton bctre.n 5-t5 fo.t ln hctglrt wlth only
ilaU alountr of yogptatlon ln Ehc 0.5-5 fect and/or abovc 15 fect
helght la3rurl.

T. Struo0uFa tyg. I galt oedar oonsistcd only of athel tanarlsk and
had t cg€tatlon ln ceah of chc tbne€ laycrc rlgh thc langect
pnopontlon of vegetation above 15 fccC ln hctght.

8. Stntrotwe typos fon nlred omunlty typet IVr Vr and VI ronc earlly
deflnable dependlng on tbc erount of shrub! or tnees !5 feet 1n
hclght.

In oottonnood/utllor-ralt oedrn stands runucture Eyp6s I and II
dlffen flon type III by tha arcunt of oottonrcodc v.rcus nlllors.
l{eturc oottonwood! gno$ talbr and broadcr then rlllorc and thus
oake up thc langpn oanopy oogoncnt fotutd ln typcs I and II. lYp.
II laoks a rlllow Dldrtony but oay lnvc a p.rtlally dcvclopcd
urdcnrtory of salt oeder, c€sqtrlt.r or shrubg. lypc I had a
ncll-develoged oanopy of oottonroodrr a oldstory of rlllorr, talt
ecder and/or ncsquitol and an undcrrtony of annualcl shrubsr and
gtrasres. cot8onrood/rtllon-salt cedan gt$tdr rtructung typac lIIt
IV, Yr and VI haYe e decncaslng ooLtonrood oooponent duc to
tncrcaolng dcoadenoc ln the gtanrd.

9.
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In thc Ll,nttnophcl luna and larkcn Dlvlclom rooo ooCtonrood
rlllor-salt ocdan stands ar€ youngr not drcedent stendsl and ofbcn
hsyc pnoponttonally gbc !a!c or (rrc oottonroodc and rtllors as
obhcr ctnrctur. gyp.!. In tba Ll[ltropho Dlvlslon orny pr.vlou!
oarsb typoc ana nor younS ootbonnood end r111or ctsndc rtbh fcr
otbcr cpcolcc Pratant.

lbcr.q rr.rc no oottonrcod/ntllor stFuoturc lypc I stands alaoclflcd
duni.ng thc l98l or thc 1986 ctudy.

AAAr! photo tatcnpnctcr n8r ablc to rekc acouret. atrd oonrlabcnt dcolslon!
baccd upon prcvlous crpcrlcnoc end a hca rndcrctsttdlng of tha rtnutc dctatl thet
rar rcoognlzcd on thc photoa rtcncolooploally. ltrough solc dctatl res nob
avatlable du€ to ltdtattons tn rccoluttonr enzlng dctall rat vtclblc on tha
l1610O0 soale photograph.. llarlntu photograpblo dctall oannot bc nccognized
nonoccoploally or by pcnsong not tralnod ln thc uc. of stcreorooplo €qulpn?.
llr. Chrts lndcnsen pcrfomcd thc photo lnt rpratetlon and flcld vertfloatlon for
all 21 rlpErl.n ycgctatlon uypc orpr. Ibe ure of on€ profalttonsl
pboto{ntcrDrctsr brs cneblc<l |Al to Daltrtaln Ub. queltty end oonrlrtcnoy of
lntcrprctatlon thet rould not hava bccn Dosslbl. lf rcnc than onc lndlvldual hacl
bccn asslgncd to pcnforc thcse trgks.

AAArc pboto lntcrpnctcr dclLncetcd end elecdflcd lany peBobcr of vc8ctablon
sualler than 25 torcc. Andcnlon and Ohrt ln thc 1984 ncpont conoludcd thaC
rlldllfe pnsdlotlon! rr€ not ncllablc ln snrll stmdr. ttc 19El and 1986
vcgctatton type !ap! lbon ycgptrtlon stends cnellcn bhrn 25 8or.! rh.na l) cllU
lsolatcd gatohcl of vcgstetlon arc prclcnt an<l 2) e pur. vcgptetlon typc oould bc
dcllneatcd and olrcslflcd rlthtn a lengtr nlrcd stltd. By <lcltncatlng thcce
suall patohes of vcac.tatlon thc neJonity of the 

"tpartan 
vcgctatlon along the

nlven hss been [appcd end thc dcalgnatcd veS.tatton typtt are depcndable.

Thc Abnans 2rlt llodcl C8-l Stcr.coroopa and Topoon Mtmon llodel 3 Stcncoacopc
wlth a scanntng-stegp and 3I blnooulrru r.r. urcd by AAAts photo lnterpneten.
Photo lntenprctatlon ras oo.plctcd ln oonJunoblon fl1th th. flcld reconnatstanoct
at lune, Anlzona and aB llArc Stlt Lal<c Gl.ty offlcc.

D. FIELD YBRIFICTTIOT CSBCKS

Aftcr aooplctlon o? thc flcld neoonnalslanoe and photo lntcnpr.tatLon AAA
conductcd fleld trlnlftoatlon chcckc to arlcss thc aoouraoy of the cocAlcted
dollnoatlon and alasslflostton. Ttrc fleld vcnlfloetlon lnvolved a vlcual on s1t6
cvaluatlon of thc vcgctallon, but lnoluded no v€8otetlon uQagurQDnts. Speatal
att€ntlon nes gly.n lo spcoles coopocltlon and stttuogurc typcr that wcnc the nost
dlf?loult to necognl,zo on thc photoeraphs. tbls lnsgtctton ras conductcd ullnS
thc pncparod photo ovcnlays and revlsed blrrs-ltne oogter of thc 1981 vegetetlon
typc !apr. S.leohd looe0lonc on caoh of the 2l oeps w.re vtstted ln the flcld.
?32 ot thc lotal lr13T dcllnoat€d polygpm narc fleld verlflcd. ThLs cquals a
flcl<l ohcck of appro:clultely 5O pot'o.nt o? tbc nlpanlan Y.Sttatton repped.
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nu polySont oh€olc€d l|lro notod on tbc blus-llnc coplcs shorlng any chatucg
ln llncs and/or olasclflortton. !o oonduot a quanbltatlvc analyals of thc
acouraoy of thc ln!.ttel flcld ncoonnrLssanoe and photo tntcnprctatl,on cffort
AAAfs nottt doounntcd all tho ohengcs that ronc mdc. Cbrngcr rcno cedc ln a
diffor.ng oolored nrrkcr and thc follorlng oodc syotor rat uscd bo doormnt thc
flcld rork oocplctcd by both tAA end Buncu of Roclalatton blologlsts.

CODts CODB DBSCMPTION

Flcld Rcoonnelttanc€
Ftcld Vcntftcatton Chcoks
Btrrceu Ycrtflaatton Cheeks

Fron thccc notatLons AAA m! ablc to dctcmlns thc nunbcn of polygona
vlclt d ln thc fleld, thc nunbcr of ohangos ordc, and nasura the peroont
aoounaoy fon thc ln1t1al ftcld ncoonneluanor and photo lntarDneteClon effort,
$re neculto arc arnarlzed fon caoh of tlbc t n lrnr8€ront dlvlsLonc and Uh.
cntirc proJ.ot lo.lablc 3. Of thc 732 polygons vcrtftcd ln thc ftcld 85 polygonc
or 12 penocnt of tho polySoru vcnlflcd rare not clsrtlflcd corrcotly. 1tc
clasrlfloatlon cmons wcnc groupod ac follotrcr

NI'UBER OF ENNONS DBSCNIPTIOII
PERCENT OF

TOITL ERNORS

F
v
B

40

26

Salt Ccdan, Salt Ceder-Sororbean Mesqut0e , |{-Tf

Salt Ccdnr-llonGf Meogulte, and Honey Mcrguttc
Vegctatton Couuntty TVpcs.

General Rlparlan and Marsh V€getatlon
Connunlty Types.

30r

20r

3r

1T I1

+2

Struotune Type

Stnueture lypes

86 rcTAL 100t

Tttc ennons rnne olthen ln the olasslflostlon of thc vegetatlon oouunlty typ. on
bhe olasstfloatLon of the structurc tyDc and did not ooour ln a oorbLnatlon for
any on€ polyton ahcokcd. Structurc typo crnorr mr. only detcatcd ln Salb Ccdart
Salt Cedan-Sorswbcan llcsqutte and @tConrood-lflllow vogcgatlon coorunlgy typer.
lll of Bhe 20 struotune cype €nnorl rcra tn the Cottonrood-Hlllow vogetatlon
oocnuniBy typst.

All errons dctected durlnt tb. flrtd verlfloetlon chcokc rer€ oorrcotcd on
thc ftnel oapr. ltre abovo runsry of errons ln oooirtnatlon rlth thc penccnt
crror docuucnted ln tabl 3 lndlcatec tha dc6ncc of clacslfloatlon cffor co be
crpeot€d ln polygona not flcld wrtftcd.
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E. FI}IAL MAPPITIG

A1l npplng mr ponfonccd by crpcrlcnccd eartogrrphcrr and photo 18b
t.ohntclanr. Th. llpptnt sCrp nequlned thc folloslng pnoocdurcc and pnoocssesc

1. Rcvtslon updatlrU of the
E3pt.

2. lbansfer of doltneatlons
aenlel ghotogfaphs to thc

1:24rfi10 soalc Buneau of Rcolanatton basc

and elasslfloatlons frm 1:61000 rcalc
1 l2ll 1000 rcal€ base o8pt.

3. Dostgnq. Dnaftlnge typc ttlok-ug
5. Prcgenatlon of ncgatlvc sctc and flnal nettc oorpoaltcr

1. Reylllon UDdrBha of tb. 1s24'000 Soalc 8ur.ru of n olu.tlon 8arc ltrps.

ttrc Rlvcn oouFle hrd ohrngpd on 16 of thc 21 barc oaps stnoc thc lact
nevtcion ln t98t[. tbc cntlrc Rl,vcn oounr. had obrngcd for rap nucbcr 1 and alco
caJon changcs ooourcd for lep nrntrcrr 2) 3r ll, and 7. fire ncr oourt. of tbc
llvcn rac plottcd froc th. 1985 ecrlel ghotographc and elt ohangca rrne nedc on
thc norp€otiye ncgatlyc t.glratcr.

2.
PhoBographs Eo Chc lr2{.000 Sorlc Bem llrps.

Stnoc tha 1981 Cyp. oepplng cffont olrangcr. hxl ooowncd tn thc veSctrtlon
oouunlCy typcc and thc ltnroture typcc on all 21 naps wtth cubctEnttal ohangc ln
thc Llrltnophc, Parlcer, Elvalu, end t&havc Dltrlllonr. 0!1ng thc drllacatad and
clacslflcd 1r6p000 co!L 1985 acrlal photosnaDby all llncs and cyrbols r|!ne
tranlfsrrod to blrrc-Uno oopica of thc pncvlow ecgatatlon typa oap and shorn ln
ne<l penoll. tlrlr DncllnLnery mp rar usod bo oheolc thc acouraoy of thc rort< ln
the flcld and $*! cubdttcd to the Erqau of Rcolaoatlon bloloCcts for revtew
pnLon to pnooccdlng rlth thc final nepplng.

On apgnoval of thc Bureau of Reolanetlon thls gnellnl.nany oap nas uced as
the bare fon cocplcttng a ncr colpllatlon oanrrsorlpb. All typc llncr and codcc
w€no tnansfcnred to a olcan chcct of uylan reSLstcred a! an ovcnlay bo thc
pneltolnary rap. Ore abnlal plroBo Lntanprctatlon, tnansfcnl and c6pl18tlon
ranuronLpt nenc oolplctcd by Ehe cala potson to tnsurc conltstcnoy, accutraoy, and
to avold any loca of detall. l! tha tranrfcn of oeoh nap ra! ooCplegodr lt was
ooondlnatcd rlth th3 ruFoundlng rapl to aleurc €dg. go cd6c natohlng of llncs
and typ€s.

Tlrsce conpllatlon oanuacrlpt! mr€ uced by tbe drafters to ooaple0c bhe
flna1 oap!. Itrcy alro provldo dc?alled doornnCatlon of ths fleld vcrtflottlon
and acounacy of the uaps.

3. Dcslgtr

lbp deslgn lnaludod tho sclcotlon of typo and llnevclghts fon aU syrbology
and the arranggnnt of ghe legcnrl and nrngln tnfornatlon. Tlre lnCcnlon and
oargln gyp€ r{.r. arrang€d and sct on AAArs Cocp/Edll 5310 Al{ larltypcr
bype-setten. Spralflc type ctyler and potnt rlzcs nons selcoted to present thc
flnal nap lnforretlon ln a pnofcsrlonal aantographlo o.nncr. 'fbc llnor.lghts
sel€ot€d fon thc yogatetlon typ€ and rtv.r boundanlec hlghrtght th.ro foaturc!
fror tho Buncau of Rcalaaatton bare oap d.tall. }bp polygpnc regr€s€nclng araas
clean of vsg€trtton ane not labled rlth ry[bolo8y.
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4. Drafttng and typc Sttok-up

Orc nylar aorpllatlon nenurortpt oontal.nln8 ghc tnancfcrred Yctpt.tlvt
bounderlcc rac rcShtcrcd bcncath e olcu nylar lep th€cb 8nd thc PolySon llacs
worc draftc<l ln tnk. All tlncs rnnc lnked dorm thc oantcr of thc tnansfcrrod
iDagc. Baoh vcgctaCloa orrcnlay rra! ocplctcd tn ncSlrtnatlon on rcfcncnoc to a
pocltlvc of gba Burcau 1:2{;000 scelc updetcd barc arps ohortng notdlr tnaolcrg
lend grld end othen nclatcd f.etur.f to lnsurc thet tJrcrc tc no unn.osttary
ovcnlap of llnc rork that nould ncsult ln tho locs of any one fcatunc Ln thc
ftnel oorPoslto [.P.

Llthographlo ty?c Fls ured to d.ptot thc olarolfloatlon sylbols and oar8ln
tnfornaElon by usltrg a otloky-beak olcrr fllr oatenlal that adhcncd dlncctly to
thb dnaftc<l nylan ovcrlay.

5. Pr.Daratlon of tlc:attv. S.ts and Flnsl lirttr Coloosltcc

21 sctc of thc follonlng 1:2111000 coalc photocraphlo and hend out n'8at1vca
rrcru prcparcd for uoe ln oorplct$t thc flnal lap o(nDotltcs.

Btrncau of Reelanatton revlsd bagc oap
Vcgetatlon typc and Bargln lnfonnatlon oycnl,ay
Rlvcn pc€l

To htsbugbt Chc cxtcnt of thc rlvcnl thc rtvcn pocl acgatlvc nas hand out
along tho olt€nlor bourdery of thc flvsr to oroatc en ogon rlndor negatlvc.

fto thncc acp$ato nct8tly€s tor eaoh uap rr€rc th.n ptDlographloeUy
cocblncd onlo onc natte nylan. Duntng the photographlo proo.ltt Bha Bur.au of
naoleletlon Bevlccd BEls Map tlcgetLy. rralr sor€oncd at 54t blaok and th€ Rlvsr
Peel $ar gone€ncd at 311 blaolc. lhls hclpc<t to highltgbt both the rc8€tatlon
gyp€ and cargln lnfonstlon ovenlay and thc rlvcn oouns€. All plattt rcrc
rcglstcrod rlth e thrcc (3) hofe punob to a.lura oxeog tltSmcnt of nap dctall.
Fnou thc cattc oyler coopoalte, quallty ocpla and blue-llnc pager coptcs oan be
pnoduocd. A1!o Ebr aatte oylar oooportgcr ane bble to be uccd ac plannlng and
flotd naps slnce thcy oen bc drawn on and then uccd to run bluc-tlne coples for
dhtrlbutlon.

Froo th6 11241000 saale nattc rylan oooporlt€s photographlcally nsduced
1:1181000 loale nogaUlvor werc produocd. ttre hlgh quatlty 21 oapc folloerlng ln
thls nc9ort ncre pnoduced fnoa Chcse netltlvas on an off-sat prslts.

Also Esny othcr advantages uay ncrult fnoo thc usc of the negatlve sourcc
porlttv€. and the n€gactvc! used to oreate the flnal oap co[polltes. The
followlng ano cxalpl,cs of wtrat oan bc aooonpllshed through the uce of thesc
nc8gtlvo tats.

t. Foun oolon caps oould bG prlnt.d slncc caah ncgatlvc oould bc'produoed
ag a !€DarEte color.

2. In thc coogoslte proccm <llfferent rcroarut can b€ used Uo
photograghloally crcatc dlffercnt shades of gfay fon each sogarat. ncgatlvc.

3. Addt0lonal negactvcs oan be addcd to the ncggtlve s€t Eo add features
and/or colors not pncscntly on thc ftnel nap conposlte.

8.
b.
C.
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4. Puturc ohangcc can cellly b€ nayllcd on th€ n€gatlvc souroa porlttvca
affeotcd aad nar ncgiatlvct and oorgollt.a pnoduood to updcto tho lrp to rcflrot
ourrcnt oondttlono. Tbls [ay tnolud€ changcs or eddltlom to yagpt.tlon typccr
boundanlegl FoNd!; cBG.

Blthcn by addttlon or ncvl.ston r.ny ohengcr oan bc oadc aB a fraotlon of
rhet thc ooct rould bc lf thc cnblrc EapDlnt groocss ras to bc ncpcatcd.

F. ACNBACE COIIPITATIOII

lcrco fon eaob eatltrtlon ooyar typr polyen rutia eooguted to ttrc ncencrt
corc end nooordrd on blur-llno ooplec of thc ffnel !rp!. An .Lcotronto d181tr1
pl,anintcn rac ulcd to ncarurc and ohcolc thc aonca of caoh type. Aorcagc for tho
cnttrc proJcot nes thcn oapllcd and arnerlzcd by vagptatlon gypc and nlvrn
dlvlslon.

fi€ ereot curvcyad aoncs by vclctetlon stend lay very. Tbc nrp photo
lntarpnctatlon 8nd lrp oonstruotlon tcobatqurc pncvlously dcsorlbc<l erc Bcnonally
aocapbod as aooura0c for vcgstatlon r.gpfuE. lltghcr orden octhodc of nrpptng arc
avatlablc that rrould cn bl. All to lp.olfy tbc pcrocnt aoouraoy of th€ acrcagB
cocplla0lon oolprrad Uo a ground survat. thoutb, htghcn ordcr rctbods ar. ron€
oxpentlea and nor.relly arc not Jurttflcd clnoc t cgrtetton bounderlcc ar€ ofton
subJcotlve on thc ground and photography. ttc aklll and thc Jrdgclcnt of th€
ptroto lntrcprct.n and urp oogllar rne ths oniBloal frotorg on rhloh thc aoouraoy
of thc soneags ooopllrtloa Ls dcgcndrnt. Al bcllovcc th. v.gtgaglon rapr
pnoduocd and thc n.sultlng vcgttrtloa rorcrtp anc highly aoounete for the ordcn
of rapplng raqulrcd.

G. PNODUCI REYIBH

Quallty oonUrol was oontlauour throu€h caoh stcp of pnoduclng thc vngptablon
typs oap!. Tlrc quellty on0rol ral prnforud by the groJsot cenagcn and bhc
p€rson nerponrlble at caoh rtap. Pcrlodlo ohcokc heve becn nrdo to essurs
aooureoyr quellty, and ooncLst.noy at rll bvolr of produotlon. A gpod e:ralple
of Uho veluc of bhcso ncvlcns ltsn ba.n tha addltlon of 1) photo centcrg end
nunbers for usc ln looagtn8 thc rcsp.ctlvc acrLal photography usod 2) the
lncluslon of an F ln ths olasctflcatloa lyrbol to drnote that d€llgnabed polygonc
have becn flold oheokcd snd 3) Che photo analyrla of Cottonrood-rlllotr typ.t to
estlnaBe tht perocnt vegetatlon oovcr of Cottonwood-rlllow and the other oalon
vegetatlon speoter pnosont.

In a<klltlon to ln-housc rcvlcr, tAA prcrcnted Chc acnlal photo
lntcrpnctation, ncvlscd bluc-llnc naDlr acr.agc cdptlauton, flnal oaps and
Fepont to thc Burcau of Rcclauatlon for reytcr and oonncnt through out the
duraglon of tho conbraot.

Through th€ .Bploy[.nt of pr.oferatonal photo lntcrpretatlon and oapplng
proocdunes and produot r.vlcr, a hlgh quallty and ecourat. 21 shecg nlpattlen
V€gstetlon type llep of thc Lorcn Coloredo Rlvcn lras bcen aohlevrd. Ig rllt
bceooe a valueble tool fon prcccnt and firtur. lrnag.lant of thc Rlrrer ycg€tatlon
and rtldUfc rqsounocs.



AAA lNOtNtlFflNO I El;flu'"nNtSr tNC.

IV. VECETATIOil CfAtrcES SMCE tg81

?eb16s {r 5, and 6 prts.nt thr lotel vcgctatton ln acrcs by ooonnt,ty typo
and dlvlslon rcspcotlvaly fon 1986, 1981e an<l thc oharups slnoc 1981. thc Cotal
aor€! of votctetlon bctrrcn Davts Der aad thc Mcxloo boundany havc lnorcascd only
sllghtly. Consldcrablc ohetUo bes ooourcd ln lorc than onc-half of thc
vcgetatlon oounlty typcs repp.d. Ttc rrcunt and thc looallon ol Bhcse ohangcs
along thc Rlvon arc doorncntcd on thc tablss thet follor.

Not all of thc dlffcncnocs bclueen Uh. lgEt and 1986 aor.e8.r .rc a rccult
of aogual s1-t[a-!tound ohsngc. tlc gFoat* arcnnt of on-thc-ground ahenge
oootrrcd ln tbc Lbitrophcp Pankcr, Hlyasu, aad l{ohavc Dtvlrlons on lap nunbcns lr
12, 1?t cnd 19. AAArs lnltl,at plan tm to shor qn-llra-ground chan8c and Chcn
oheok thc olasalfloetlon of thc nccrlntn6 vrgctatlon strndc as drltnaatcd on bhc
1981 rapt. Aftcn ncvlcrlag thc 1981 lrpr tn oolparlaon to gh. acrtal phouography
lt ras appcncnb that thc aoourloy of all 21 nepc rculd bc lnorcarcd by rc-r.pplng
aLL 275 ollcc of thc rlyor.

AIA lndcpcndcntly lnt.rpratcd thc ctud boundanlcs and oletclfloatlons
otanoaooploally on tbc 1161000 roele acrlcl pho3ography. Orc acnlal photography
pnovlded Uhc besB rlcr of thc stand boundrr"lcc. AAAtg photo lnt€rpn.gar ln thc
flcld ohaokcd thc acrlal photo lnUcrpr.t d <lcllncatlonr and elasclfloatlom rrlth
what oould bc rccn oa tbc ground. tbc rcaultc of thlt vcnifloa0i.on choflad that
tlrc acnial photognaphy wt! Chc lost depon<lable lounq. for th. cxtcnt of stand
lroundanlcc. Ibo"8b wgrtetlon ctandr erc rblc to br olerslflod on the ground lt
tl oft.n <llffloult to rec tbr ooatlnou llrrc of rcpcnatlon bctrcen stardl. Ttrc
reculC of th€ phogo lntcrpncteblon egproeoh to lapplnS thc rlparlan typcc enablcd
MArc photo latcrprattn to dcllncatc thc cxtcnt of stand borndanics ln grsaton
dctall and ldcntlfy core puro lt8nds of vogeteglon not pnevlously oapped.

tsxccpt for the chan6cs outllnod abovcl AIA foun<l only ltnon chenges in thc
olaltlflaatlon of oouunlty end struoturc typcs slnob 1981. AAAfs flcld
v.rlfloatton thc oaJonlty of bho tluc oonflrud the 1981 clacslfl.catlon of
co@unlty and ltnroturc typoo. AAt u!€d thc 1981 dcllnoatloas and
classtfloaglons ln the ancas not ooverld by 1985 pho0ography. Thc orrors
dlsooeoncd ln the 1981 naps rcrc ln aroat rhere the vegetatlon could not be
adcquately vlewcd frou bhe ground.

The usc of dlffcrcnt nptbodr and/or dlffcncnt photo lntcnpnetenc rlll result
ln dlffcncnt oaps. Clasclfloatlon of rlpmlsn habltat lc subJeotlve oakLng lt
dlffloult to ooro up wlth a pcoduot cvert ono r11I agre€ wlth 1n cv.ny sttuatlonpot8lblo. AAArs r€thodt enphaslz.d photo lntenpnetatlon tcchnl,qu.!. At the
1:61000 scele a tneucndour anount of dctru t'ar vlllble. AAA ts oonfldcnt Bhat
photo Lntcnpnctatlon ts the coundot approaoh fon nspglng rl,parlan habltat at
this scelc for thc d.tall ncqulned.
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V. COTTOIIT{OOD-TILIPI' VBGtsTAIION TIPES

Cottonrrcod-rlllon vcgcCetton omnlty gypc! total 51751 aor.t on 5.3
gorocnt of thc totel eor.! of vcgptatlon oounnltltcs legg.d betrcon Davlr Dal
and thc l&rloo boundery. [though thcy arc e nclatlvcly totro. lIP.r
Cottomood-rlllor standc ar. of hfth vrluc to wlldllfc. BV dcflnltl,onr
pcno.ngagpc of ootUonnood and rlllor tr.ct ln thct. stands oen yary fnor 10 to
t00 pcnooat. Bcorurc of thc hgortrnoe of thlc oonrnlBy typc r dcballrd
cvaluetlon of lndlvtdul stands nes rndcrt*.n. Teblc 7 chorp thc v.Sttatlon
ooiporltton by dlvtsloa for thc 169 ctend! of Cottonrood-rillor vcgctatlon
oounlty typcs ldrntlflcd. tlrnorrgh ltcro.rooplo study of tbc aerlel photography
AAlt! photo lntcnpnctcn cstliatcd thc parc.nt vcgptatlon oov€n of tho
Cottonrood-rlllor and Cb. othcr nrJon vcgctatlon spcoLer pnclcnt. llrc
photo-lntcnpnetatlon anrlyalr ?on caoh rtrnd trrs becn dooulcntcd on a cct oC 21
blrrc-llne oogies of Ebc lr2llr000 coalc yr8ltetlon tyDc orps and proYld.d to tbe
Buncau of Roolarrtton.
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US0I Bureau of Reclanration Contract No 6-CS-30-03800
stcTloil c

OESCR I PT TOilAIORK STATEI,IEIIT

STATEI,IE IIT OF TORK

UPOATIIIG THE COLORAO(I RIVER RIPARIAII VEGETATTO}I.TYPE }IAPS

l{rps rhorlng ttrc dlrtrlbutlon of vegetatfon typcs ln thc lorcr
Colorado Rlvrr Yrllcy Here produc:d under contrrct In 1976 and
rcvlred ln 1984 (Andcrson and Ohnart, 1976, 19841. These nrps
and thc acreagcs of vcgatatlon dcrlvcd fron thcn rre uscd to
a3scis cnvlronnentrl lnpacts rcsulting fron Burcau of
Rcclarrtlon (Rrclanatlon) proJccts. These n!p3 hrvc also been
used by Reclanatlon hydrologlrts ln water consery.tlon and ln
rater use rtudles rnd by btologlsts ln nunerous rnvlronnental
studles rnd proJcctr, both rlthln and outslde of Recllnltlon.

The 198{ naps, rhlch rrc ths nort recent verslon, rrere produced
fron 1981 'rerlal photogrrphs. lllth hlgh rater thc lrst tro
yerrs ln the Coloredo Rlvcr, the rlparlan vegetatlon borderlng
the rlver has changedg ln 3ona areas, the change has bccn
dranatic. 0ther factors such ls flre and developncnt have
caured addltlonal changcs ln the vegetrtlon. 0ue to thcse
chrngcs, the erlstlng vegetrtlon-type maps rre no longer
accurate.

The prlrnary obJectlves of the napplng effort are:

A. To provlde typc maps of Colorado Rlver rlparlan
vegetatlon betreen Davls Oan and the border wlth llerlco.

B. To provlde a urltten narrative lncludlng:

A detailed descrlptlon of methods.

I.

[[.

l.
2.

Yegetatlon of the

OEJECTI YES

3.

SCOPE OF TIORK

The Contractor

A descrlptfon of changes occurlng in the
lower Colorado Rlver.

A d I scuss fon of the acc uracy of the maps .

shall provlde:

A. Colorado River Yegetation-Type ilaps: Colorado
Rlver Flood Plaln fron 0avls Oan to the Southerly lnternrtlonal
Eoundary.

developed lrh
compos t t i on I
0hmart ( 1984
same as the

A serles of rlparlan vegetation-type nags rfll be
lch dlsplay the vlrlous conmunlty (specles
and structure types as defined by Anderson and

). The total area covered by the maps shall be the
1984 naps, the scrle shrll be l:24000, and the slze

c-l



of r.ch dellncated patch of vcactatlon shall bc calculattd. The
regolutlon of the arp! rhrll br l0 hectrres (25 rcrcsf.
Rcclrnatfon vlll rupply 1983 color acrlal photogrrpht, 1984
vcgctatfon.typc nrps, and l:2f000 brse nrp3.

llrpplng procrdures r{ll Invoive tro stcpr:
l. Frrnll larlzrtlon rlth thr appcarance lnd

chlracterlstfcs of thc vlrlout corilunlty rnd structurc typcs--on
the ground, fron the rlr, rnd on aerlrl photogrrphs. Th-
Contrrctor shrll rcfcr to lndlrcon and 0hnart (l9Sf) for !
detrllrd dlseusslon of thc chrrrcterlstfcs of th: vegetatlon
typcs.

3. Thc follorlng guldellnes rlll also be
used to drar vcactatlon-type boundrrles:

(a) Boundarlcs rlll be drayn to
narlnlzc the acrcrge of purr ltands.

2, Fleld reconnrlssance and acrlal
photograph Interprctrtlon to dellneate structure rnd conarunlty
types. Vegctrtlon tJpcs :hrll bc ldcntlflcd prlmrrlly by usa of
Trblc 9 and Flgures llA and 13 ln Anderson rnd 0hnart (1984f and
Appcndlx I of ,lrckson rnd Andcrson ( 19831 . Rcclanratlon wl I I
supply the Contractor rlth drflnltlons of rnlrsh types.

(b)
that structure type mak I ng up
area wi I I be used to fdent I fy

In stands of mfxed structure type,
the greatest proport I on of th e
the stand.

pure

(c) llhere a cholce
betu€en maxlrnlzlng fcreage of pure structur?G
narlmlzlng acreage of pure connunlty typ€3,
communlty types shall takc precedence.

mu st be made
types and

del f neatlon of

1. Thc flnal vegetatlon-type nap3 shall be
produced by the Contractor. Vegetatfon-type boundarles wlll be
drarn ln Ink on l:2{000 reproduclble transparency base maps, to
be suppllcd by Rrclanatlon. Acreages of each dellnsated patch
of vegetatlon rll I be drarn on plp.cr coples errde from the
transparencles and supplled by Reclrnatlon.

A report containlng the following:

1. A dcscrlptlon of methods rlth enough detall
glven so that the mapplng cffort could be repcrted uslng thls
report.

2. A brlef agsessnent of vegetatlonal changes
along the lower Colorado Rlver, by dlvlslon, slnce 1981.

3. A dlscusslon of the accuracy of the mrps,
lncludlng a quantltatlve analysls.

B.

c-2



I I I. REPORTS AIIO CORRESPO]IOEIICE

The Contrrctor shtll suMlt flvc rlouble-sprccd cogler of r revlcr draft
of thc flnal rcport. An unbound orlglnrl rnd 35 coplcs of tho flnal rcport
shall bc subrltted rlthln 30 drys rftcr rccelpt of Reclmatlon's conronts to:

Euraau of Reclurtlon
ProJect llrnagcr, Attcntlon: vP0-150
Yurr ProJccts 0fflcc
P.0. 8ln 12187
Yu;a, Arlzona 85365

tv. oRAL PRESEITATIoII

The Contltctor shrll rrke at least two oral presontctlons. The oral
presentatlons Ylll be held:

A. As soon ts prrctlcable tftcr avard; and

8. Upon conpletlon of the fleld mps.

The oral presentations 3hall be nade wlth sufflclent rrltten docunen-
tatlon, charts, sketchcs, drrrlngs, etc., to allow Rcclmatlon to nalte ln ade-
qurte revlew of the study.

All presentatlons shall be held rt Reclrratlon's Yutt ProJects 0fflce ln
Yuna, Arlzona, unless it ls deternlned by the Governnent that an rlternate slte
yould be beneflclrl to both the Contractlng Offlcer rnd the Contrrctor.

V. REPORT REOUTREIIEIITS

A. Qurterly Rcports

Quarterly progress reports shall be requlred 3 nonths and 6 months
after the auard of the contract. Thesa reports shall be brief and In abstract
forn.

The quarterly reports shall lnclude:

l. A descriptlon of overall progress including:

a. ilethod of study.

b. Sunmary of results.

c. Any derived concluslons.

2. An lndication of any current problens uhlch my inpede
performance.

c-3



3. Proposed corrcctlve lctlon of problcn3 ldentlfled.

4. A dlscussion of vork to be perforrcd durlng the ncxt sturly
perlod.

B. Flnal Report

tfrltlng thc Docurcnt

l. The Contractor shall rubrlt a consolldrted flnal rcport that
conplles ylth Ancrlcan t{rtlonal Strndard Instltute's "Guldellnes for Forrrt rnd
Productlon of Sclenttflc and Technlcrl Rcports' (Allst 239.18-1974), rhich docu-
lcnts and surnrrlzes the ln-depth resultl of the entlrq contract rork.

?. All reports shall Include orlglnal tables, grlphs, dlagrars,
drrulngs, and/or photogrrphs ln sufflclrnt nunber rnd detall to conprehcnslvely
erplaln the results rchleved under thc contrtct.

3. All reports shtll bc prepared ln a nanner suitable for repro-
rluctlon. by a photogrcphlc process.

C. Onft Report

The draft rcpont shall be of the sare forrlt rs the flnrl, but w{ll
be double-spaced.

IV. REFERETICES CTTED

Anderson, E. lf., rnd R.0.0hiart. 1976. Vegetatlon Type lilrps of the
Lorer Colorcdo Rivcr fror 0rvls Drn to the Southerly tntcrnatlonal
Eoundary. Eureau of Reclaratfon, Eouldcr Clty, llevrda. 4 prges and
tirps.

Anderson, 8. ll., and R. D. Ohnart. 1984. Vegetatlon Connunlty Type ilaps,
Lover Colorado Rlver. Eureau of Reclanatlon, Boulder Clty, llevada.
59 pages .nd naps.

Jackson, J. t., and B. tl. Anderson. f983. Quantify{ng varlables for
classlfylng Desert Riparlan Vegrtation vith Appllcations on the Lower
Gi la River. lfellton-llohawk lrrfgation Dlstrict. 30 page.

c-4
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U.S. Oepartrnent of the
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P.0. 8ox 427
Bou lder C I ty, Nevada
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8e005
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' cooe L
Regional 0ivlsion of Procurement and Con tract s
Lower Colorado.Reglon
Supply and Servlces Contracts Branch

mfNorrENT oF SoltctTAttot{ No:rorrc corittl

AM Engfneering and Drafting, Inc.
P.0. Box 817llFoothtll Statlon
Salt Lake City, Utah 84108

-03
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ilodificatlon llo. 01 to Contract 6-CS-30-03800

The contract is modifled rs follors:

Section C--ll 'Scope of l{ork' add the follotlng:

1. Update the Rlver allgnnent and boundarJr to the tlovenber/0ecember
1985 aerlal photographs and deplct the Rlver In gray on the final maps.
(st,950)

This wlll b€ accompllshed by t) plottlng all signlficant changes in the
river course from the current aerlal photographs, 2) opaquing the old rlver
course from the exlstlng negatlves of the 1984 l:24,000 scale base maos,
3) hand cuttlng a peel negatlve of the river for all twenty-qne naps and
4) photographically print the rlver in gray on the flnal mrps. The length
of the rlver ls presently shorter than shoyn oo the prevlous base nap.

2. Change nam€ placement where maJor
base map and the al I gnment of the Rl ver.
rilap. ( $goo )

conf I I cts ex I st wi th the present
Renove extraneous notes from base

Thls will be rccompllshed by opaqulng thc conflictlng nan! off the base nrp
negatlve and settlng new type In negatlvc form at the correct posltlon on
the base nap. Type style and slze wlll br natched as close rs posslble to
the existlng map letterlng.

3. Screen the base map detall at 79 percent black on the final map
composlte. (3300)

This will help hlghllght the vegetation-type boundarles, synbols, legend
and tltle block frqn the base map detail. Screenlng can be accompllshed at
various dedsltles of black to create dlffcrent shades of gray. At 75;
black blue-llne coples "rill also shor all base map detall. Screening rlll
also reduce the vlslbillty of any poor (not opaque) llne work on the origl-
nal base maps.

This price lncludes the extra negatlve opaquing that will be necessary to
maintaln the quallty of the base map negrtive. MA phoiographi.cally over-
exposed the negatlves of the orlglnal mylars provlded by the Eureau to pick
up sqtte gray lfnes (not opaque) on the orlginal.

4. Add photo centers and numbers to each map. (S1r750)

Contractor shall provlde a dellneated and classifted photo overlay for each
photograph used along the r{ver. The photo centers will enable irmediate
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l.lodif ication No. 0l to Contract flo. 6-CS-30-03800

reference to which plrotograph the map drta was taken frofi. A nap user will
knor whlch photogrrphs to request for photOgraphlc covenage for any area of
interest along the rlver.

Thfs rlll be accomplished by plottlng the photo centers to the corEpllatlon
nanuscrlpt, typ€ setting the photo nw$ers, and settlng the photo center
solid clrcle and number on the drafted nylar vegetatlon type overlay. The
flrst, last, and every flfth photo in each fllght line per rnap',rill be
labeled wf th a photo nwber.

5. 0raft an iF' as gart of each type synbol (t250)

The "F" rlll deslgnatc that the vcgctatlon comtunlty and structure type
has been verifled ln the fleld. This deslsnatlon will be used for all
vegetatlon types checked Et-mA during lni[lrl fleld rork, field verlfica-
tlon and by the Eureau during fleld chccklng. (AAA believes that slnce the
ilbunt of fteld checking is a signiflcut part of the proJect thrt this
will help document the amount of field work and increase the confldence of
the map user ln the map.)

6. Photo analysls of all Cottonrood-t{illotr types to estimate the per-
cent vegetatlon cover of Cottonrood-lflllow and other naJor vegetation spe-
cies present. The resultlng data would be presented in surmary form and
included as part of the flnal report. (t1,500)

7. Contractor shall revlse the Rlver's course on the original inked
base maps to be provlded by Reclanation. Thls shall lnclude the redraftlng
of the River boundary wlthln the levee system for the same changes shown on
the reylsed vegetatlon type maps for the twenty-one maps. (31,750)

The total lncrease for all work to be completed under thls modlflcatlon
i s 38,300.

Adiustment in the Contract Prlce: The contract total ls increased from

4dt,rs_!qe4l !'__Cpq!ract Tirne: t{o addltlonal tlme ls required because of
chrs nodrtrcacton.

Release: The Contractor agrees that this supplemental agreement is a
complEEe equltable adJustmint for all Contractor clrlms ihatsoever arlsing
out of, resulting frorn, and dlrectly relrted to the above occurrences, and
this supplernental agresnent hereby relcases the Government from all liabi-
llty under thls contract for further equltable adJustnents for sald
occurences, r€ylsions, and this supplcnental agreenent.
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