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A bna4 p.1ot.t~P• ot tJl• ooourreaoe and ~7 of t.he poncl.-oa 
p1oe ed.at,Jatoe •• obt&s.n.d tv obeenaUona _. WbUe \raftlin& the 
roau of \M Park abtMl. 1n P'1pn 1. Road Junotiona ..,.. 1dMUtled 
by ntlllbera and noorcla ot t.be m,leap, \o.,.ther wit.h t.u ...,.... ot 
atat.l._, ,.,.. ..... Fipre 2 1lludaM8 \he tr;pe ot infaN&tloR 
.,u.n.d Ire W.a Wl"ftT a.lcmg e&ch road \nftled. 

llapa ot the \w suplAt }UDt-4 were deftlopecl f roca HarlDp and 
roqb ... _._.n\8 ua.lng a lltiatt oc.pau. On plot 1 'be , .... . .. 
JP hired with altaln tap to ...... pond wit.b the ........ ~ OQ 

\he • P· Il w.a telt, tM.\ the kp WCNl.d aiel \boee wt. algb\ H 
1& .• ,.. ... 1n ~ - t.he cro-4 the pJOb~ 1u.t.rdecl • \be 
plote. Pla 2 aa • dlaple \bat t.he 4.b.h. ot the pr.t.ntd.pal , ,... u 
ind:Loa'-4 • t.be ap •111 euttlce \o orient t.boae .tto td.&bt. td.8h \o 
... the .... 

Tba pcndllro• piM t.ype 1dW..n \be Park at.eode ,,_ tM w.-...n 
edp et ~ _, (Pi&. 1) t;o a po1Dt. about. ald..,. Mt.ween tiM ~ 
a&noh and ~ftft Po1M -.... it nddenl7 -.. 1n tawr of eolld piaoo­
Janipw t.o t.be .a. i'be ar.. •ro\llld the Meara\ Haneh 1aoldng 
Seo\lona 1.8. 19, 20, and 211a cptt.e flat and 1a ~ 1V' • 
open atand of i~o• pine 1nt.eraperdd 1d.tJt a · NA oak &at .._ •• 
In l)lftwal1 t.he p1M Moo•• .l.nenaal.ngl.J eoat.t.erecl •• one eon\~ 
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MISTLETOE SURVEY 
GRAND CANYON NATIONAL RARK 

SHOWING Tt£ AREA OCCUPIED BY PONDEROSA PI£~ PLOT 

~TIONS, ROUTES FOLLOWED ~ PRINCIF'N. LANlMAAKS 

TRACED FROM USG.S TOPOGRAPFIC MAP EDITION OF .27 
BY ·REM OC"t 23.1947 
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MILEAGE CHART OF EAST RIM DRIVE GRAND CANYON NATIONAL PARK 
SHOWING PRINCIPAL .JUNCTIONS AND DEGREE OF INFECTION 
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aoat.b ·tra tbe 1'111 dri.w. J.U.a81fhen 1n Uae Puk, poadero• p1lse ·et.a.oH 
an fal.rl.v wll e\ooked. TM7 an, tor t.be • • pen, eontlatd to t.bt 
......,.., ... cln1M.p ••tau and ... ..,....... b.r .... ot pinon ... 
Jalper 1lblU oocniPT t.he hJ.&Il ...... ODq ., Ute JIMnt, Raneh dea 
pooctuo.a p1ae ~ \o \be eatlJ'Oft. ria. 118•.,._.. 1\ .... a ~ 
of & .U. or _.. t,o tiM ........ Plaon aDd ~ -111 ....,. U. 
lfOQD4 ,_tl•t.elT • ._,.... .. to t.be ..... 

~- p1ae lll.Uetoe 1a .. ..... 1ft t,be .aUl port.lan of \be 
a..nd can,. aDI \be acUolalal lalbab la'1oDal PONe\ u 1ft ~ l.ar&e 
.,_ ot \he louU.•t. It. a,.-e t.o haft. Men eaklall._. .1anpR 1a 
U. flat. ~ -t.h ot H-...t. a.oh, ~S... la, 19, 201 and 21. 
(11&. l). A8 ~ ~ianecl, , .. po~Mter•• plne 1n tbl.e . ..... 1• 
·~ -\Mnd and later..-reed w:lt,h oak .arab and ....... ..... ln 
flsvM 'and .. Dl.U.O. 1Jt MaYJ' thfttu.gboat, \ lw .... l>e.d , d71na. 
aad a.nl17 bn•ed ....._are e'fWJdWa (11.1•• 5, 6, 7, II, 91 ancllO)~ 
RaNl7 a .... o'tW ala f aet. hlP ean be fouad \hat. deH not ....,. •~ 
Jd..U.._. lep-odQo\ia'l is • ..,..., aM 1lbilA un1Dt.-... ....w.naa ean 
be toad, t.be7 aN inn.r1abl7 w1Udn *II• of 1Dt-'ed cw_..toey ,._ 
wtWtb _,. t.ha\ \beT will at.t.h• M kWA4 by \.be pUUlt.e 11blle tbeT 
an 'ftrT ...U or elM tibet w1U b11om1 inteoted laMr and l.Jw• .fW 
-.:r ,_,.to ~te it. on \belr c.n ~· 1' 1• q&l\e .pro'-ble 
U.t. a' OM t.S. tJ1e pine stud 1n tb- tov ..Uona ~1aa -" _.. 
.._, ud t.lat. it,a pi'Uel'ii OfJIIl ooncll\lon oa.a M at-\rllllaed t.o packal 
klll laa-ou\ b7 aldl.Aoe. It, la QD) llcaJ..r h\. al.Ueto. Gould haft be­
- • ~ cU.atritut.ed •• .. h a l&rp ana it \he star.~ ha4l 
not Men fa1r.\r deaM a\ \he U. V. puul.t. beo•= .-.bllebed. !beN 
1• a pUual. ciMl1ne 1a ld.s\letoe -...- baUl •• M4 _. ot t.htA 
ue1.t. tai...U.. ••tar. ~~-.1 Jer and .-. ..._, .lat..tlan -*••• 
....._.. .la ._... re.t.twr ~han ...,.. . . .U.., oonr at, Daii'OU p~ 
a1oa.c tbe l'ia drift aad wU1 bt Ills••_, 1n __.. Mat l 1&\w .lA eon­
JUDOtkla wlt.h apeait1e pNbl-~ tDAtliNl. 

Ea.t. ot ~ pout arls\J.et,oe oao_.. cpiM ..,..allr' \o "he 
edp ot tbt .~ pine ~. to t.be west. it 1a ••"" • • ta. u 
Yak1 pobt.. lone waa touad 1n ~ plot wA. ot & ~ 
11M tbroG&b or near !ald. pOb&. tld.e lJ.M 1• I'MJ~bl¥ 1A41Mt.d • tbl 
., (rJ.a. l), .. ~ tJWI "w1nclablebl ..... ,. .. ad ~ 
on toot.. !'!.-. 1a 110"1 reaaoa t.o lMtU.we t.bat,. 1t Ute pan.ait,e 1a al.la .. 
\o ao unabeoked 1\ wU1 ~ .....oh flpOil t.tw ala'l.-oe-f'JIM plaa 
to the wn. n. ~ wU1 ef oav• be n17 a1Mr • u.. J. 
u '•edlat.e ..... tor &lull.. !be pe1at; .,_Jd• ....,_.~ be cl"Nn ...... 
alderaUon 1n a loa& ranee pJI'OMGU.an pN&I'aa tor t.be Parka. 

_,_ 



n.a-- 3 and 4.-lJ.lut,ra\iau r4 Ute opead.nca in \he 
~- p1ne foreet. .o1lth .t \he Re&nt, Ranch 'ffhere 
poacleroa piM bu pr•81111&bl7 det.eri•at.d aa a result. 
ot .1.cm& expo•ure t.o ai.•\lftoa &n4 ia padaall7 'Deiaa 
replaeed b7 sra•• ucl IIC.I'1lb oak. 



Figure 3 . 



Figure 4. 



FipN11 5 ot t.he ettee\a ot 
Jd..uet.oe oo pondenaa pin• aou\h ot the Hears\ 
P..aneb. 



Figure 5. 
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Figure 8. 



Figure 9. 



Figure 10. 



!lStJitAI &JIOI 

s-a.., .... .....,~ .. ~ J.a ·.......,...wc. .......... 
1IIWth -..J ... a\ •'-''7 ape11tq • ..,, .. (..-.) 1d.t.b oaaatAIPt± 
. ..U· ,__. the ••M•'• SA -* \Ia' U.. -..,o ·u ·JJ.r ta .. ott u 
• ...., ....u-1 • 11•, the va~ ·1Ja.f.aa aJat 1•• t.o Ua&t. •f a •~tar 
...u.. !1le lalt4&1 .,...... \hrlle\ ..w... ab\lehe, ... ~· ... 1a 
....... \8 eodinoul.J' ---· apon ,,. ~ .,..... .... it. • ... 
1\ no\ tor Ul!• \eraGerw7 __,. _.. tat..u .. , • .,..wq • ..u -..., 
-.ld •• •• t.he ~ on whlota \he7 oevwnd MaaM abl.cied nt.. fbca8e 
...,.. wldA .... not ...... 1ft the ..... of Ute· \JIM - ·'llllAb \M7 ~ 
....:LepM, _..,_ iato \he ab-, _. ·of Ute fall.f.na 20 to 40 '-' _,-. 
s-· ....... - .... tar •• . 60 , .. _ tel ..,. t• 10 tuUMrat. ,_ 
pruUea1 pllWpNU 1\ 1• bell .... ,.~, UMa W11eb ... 10 - .... '"' 
tna an 1DteeUan MNrH an oa ot dlftcw· . ,_.. ..,. ~ _.. 
..,u.._. &o ild.e .....a • . For exurple, lt a kll tree witb m.u.-.. 1A 
1\1 .,.. erwn wwe \o fall • ' \M \I.M ihe trait• ot the par&alt,e ftft 
.n,. • •.W ·•UtU.• tat.ft1oae 1ll '"" that bapp...s \o • Ia t.be 
.,. .._. t.h• 1Df..- ,_., ot u. e..- t.n. P.nt. are, .,. often 
..,uat.we laoJ&\tlll. lll.e\1. ... 1ai•Uou ia t.M lllcld ol,........ t.ba\ 
._ ao aLMr lad.laaU.. ot the panalk paa\ or pr...t,. Ia .-h •-
1\ la otwi- Usa\ i'J\e 1118Udoe Bl) fOil ... ourt.fl JAac d1atla.Ja• 
1I&.Ma - _._, •• 

In o...t• \o ftartt. a n• atatJ.et,oe plant. an •brto \ &.JJ.abt OR a 
JWill pl.ce • '- bttora \bfi'N has Hen ... oork foi'JIMid by \be ·Dull 
U.WM, In Q&\Qn \ he .W.\&ble polD\s tor eu\U1ablllftt. &ft ,,,,, ... tiO 
Ute 1ut. \wo TeaH'' ~. alt.boa&h t.ha puaalt.e bu b._ ...... AtJ\7 
..,.,... • ol48r 11'01fth where the 4IOrit bM ·Heft aoNpecl o6t. the ..W,O 
1a eo....t with • aM&t.b. ot hlsroaooplc .at.erlal whleh ..... 'he 4tal 
JJWJJOM at ·14ber1rc t,o the •41ta . .,...,_ •tob it. alilh\a md of applJiDI 
• ter du'1rc pndaatJ.oa. It \he •bl78 1s expell.ecl , ckr!Qc a cb7 ,.a• 
·Ule· daoou .-..th dries ou.t oample·\el.¥· Du1Ac •1-' .-»u 1*' .._ .. 
•t.er, t am1D.I a Jellr-.11.1te &lo'bu.le ,_. U. ....,..,. IW..t. ... ~ .. • 
aorbld 1• retalatd cluftn& au.bMfiUB\ ·dl7 peftoda tmtJ.l 1-. after t.u 
..., ... tit a . piM •'- would be oa~~ple\el.¥ ...,.. CJerrala\l.oft .. _. wha ._.,.\aN ud l'lOi.AUN oondlU.u toUowb& -~ dt.etak. 1M 
~-- ._t.b prot.Mte tJw del.lea\8 ranlet.. v pr.ll1aJ7 a\Morbl.ng 01'1111 
r... cledee&Uon wbllft 1\ 1• IM1Ac ita -r tr• the · -.Dr.ro 1Mo ·u. 
\1•- of \he boa\ pllnt. 

"'Me'• 

A.\ pr•••M U..W.,-.a•t.Uct ot~~la to 
..... l\ ..... . .......,. 1af..... ........ .. ........ k - • 
_. &a I,J,.D • .,.,._ \bat, a ._SealMtllocl tw ktll·tac "• ,...tt.e ... 

-



ld. ... ..s.o-.. in~ \be ..... ll1cl* .. ~ ... 1t u.. ell ... 
, .. ..W.l .... ,.., --- to ~, "'- ..... .,. ilnM'l..U• 
.work. 1t1u tar all \he -.leala \bat, la .. lMten \rt.• on a .. u. -.le 
haft been ... u.tae'-7 beoaue \M7 .baw e1tMr bMa ...._.., u.. 
SAJIINd the boat., Gr baw aerel7 Jd.llecl the Jlist,le\M aboot. wit.bGI&t. 
~ \M a.Dearb.1a1S "Je'-• 

A f • 41aea.Ma are '-1111\4) de.et..PGOUn to \be llhoot.a attd tNi'a ot 
owta.S.n ~~ aisUetoee, not.a~ \hoM a\t.Mkinc pinon, 1 S•bW pi.M, 
aa<l doqlaa t1r 1n t.lle ~. theM clt..aae., tantor\un&t.eq, clo 
f10t. atteot, oar pcmdfto-. pin• aistleioe mleh is ~kabl.7 tree flwa 
nat.GI"fll. e:.S.••· the at.ot a ot the l&\Mx- .&Jie e..U.. attaa.cl -.,. 
spli'l• inMO\e and, ..._, -'"•• ot bwa&W, ~t.a will a \ U. 
euou.l.ent J.ntectecl bark. Theee a pnt,a boU lit.\le p-aal" tor bio­
lo&ioal ocatftl of the panaiw. 

frttnlDa and ocRtJ..n& oat. Jd..Uetoe ia • eJ.cwr· ard .,..S.ft J31"00 ... • 
'~"• tml- 1• 1a carried oat 1A ueordaD• w1\b owt.&1n 
dictate• bi.Md on pecullar1t1ea in tt'~t~) lite bidor7 of t.he pquit.e 
IIU.Oh ettort will be wa.at.ad. Cer\ain ba.a1c inviolable rdeo ue ou.t.­
l.!.MC! ln Ute f'oll.ow'.ln& paraaa,U. 

;tyij$ \• Plftn cp JI!Bfl Op!l!~ &, !Jf!!d.fjed \pttn!la, 

n. M.•io tact. behind t.l1la raJ.• is t.bt1t tdstle\oe ahoot-e aN 
no\ prodtleed tor • .,....l rar-e after the ••ed gem!.rn~.. The 
1A1~1al os-r.t1on, tn.ret<re, 1a 'bouftd to leave a nw@er of ln­
t..U... in the atand which wen not Yialble at. \be U... 'fbhe 
1aY1alble or ·lat.er.lt J.ntecUone \d..U prodace \heir tiJ'et ah..U 
S... to five err ..-e 7-.r• atkr th• in1Ual opera~1oo, t,he 
U. bain& dopedent to a JNat. u~nt on \he visor ot the boa.\. 
or boa\. 'branch on which tba7 occur. In gceral the e.ore ~orou 
t.he boat t.he sooner sboo'B will dewlop. Fi~o U 1llalra\ea 
\he ~ of doftlopmen.t, of I\1.1.Gtlot.oe on a relaU.YOl¥ vlgoroue 
pL'\G ~ch, 1n moat oaoes the 1nter"l41 between semlna.Uon and 
pndu\..t.on ot the .f1nt '*'ries is lons;v t han t,he diasr... ' 
!ndleat,e .• 

Tbla will rd at aJ •• the ooat. ot ocm\rol. Fr• FJ&ur. ll 1t. 
wUl '- aeen tb&t . tNit.a oan r~ poM1b]J b• profiu:ed .ul t.• 
7W" at\v t.he tlnt. shoot. haw -ppeued. '11\ereton, the 1n­
ted1ou lthiah wen Jmisl~~ at t.he t.1M ot tM WU&l optrat.la 
ooal4 ~ 1alt.1at.e new lntecUono tor at. laaet two ,..an. Three 
w$1 at the •-'• r-.. operatiorul a\ two-,.ar intervals should rW 

_,_ 
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r1aue u.~ ill..U.tius tM ftlt.Uon .• ..._ 
\be poel t.len of alatl.e\oe e.bootr • OG & bra-"1 cb 1\b 
Napeei. to the -.in• u d. the .Pftllaa\e at.ent. ot tM 
a~ .,..... Rbero \he dallla .. le• tibao 11 
lnollee t..-. the mainat.c U. prot..l\ill\7 l• INA\ \b&\ 
prqrd.nc 111.11 not, ...... ..... ·~ .,.. ......... 
llboo\8 •111 ••••t~•\11' ~at. the pnn1nc Nlnnt. 
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ABSORBING SYSTEM REMOVED 
BY PRUNING 

ABSORBING SYSTEM NOT 
REMOVED BV PRUNING 

SHOOTS MAY DEVELOP 
AT PRUNING WOUND 

Figure 12. 
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