










































































































































































which of the palms are natural and whicb of them might have 

been planted or at least have germinated because of man's 

influence. 

'fhe numbers of palms in oases of the southern part of 

the Monument appear to be declining. Patchen(l964) cites 

an article by Burroughs in which the statement wa.s made that 

Munsen and Lost Palms contnlned 170 palms in 19/+o. The present 

total figure for all size classes in Lost l-alms, Munsen l'alms, 

·and at Victory Spring is J.42. Thus it appears that these oases 

e.re declining, and that the future of these oases is precarious. 

All three of these oases have been used as a wster source by 

e the owners Of the garage, service 3 ta ti on, 3 tore, res tl·lurnnt I 

and mot&l complex at Chiriaco Sum."lli t on Interstate Highway 10 

{Highways 60-70) approximately 32 miles on::i t of Indio. The 

wa.ter table has drop·Jed at Lost i '.1lms du.rinv recent yea.rs, 

and the flow of the spring there is no longer adaq 1.late for 

use as a source of L'or the complex. The develo: mer:t of 

the water supply at Victory Spring appears to have beer.:. 

responsiole for the death of one of the palms there. 

'rhere is no real bnsis the trends at 

Cottonwood Oasis due to its being artificially created 

Oils is. It will r resumabl y continue or perhaps even expand 

as long as the developed s·. ring continues to flow at present 

rates. It is clear from s co:rr;-:osi ti on that the water 

e table apr'rOaches the surface i11 sevcr:ll pl!JC..::s in that 0.'3.SiS • 

It is doubtful if anyone closely observed the other 



'i 

on the oasis site prior to the developme11t of the water 

source. .f:i"or this reason there is no v.glid basis of comparison 

which c.·;;.n be U:Sed to ascertain the trends in the vegetation 

over the r·eriod of decades encompassing the formation or the 

oasis. 

It may not be nee es :1 ary for an oasis to have large 

numbers of seedlings and young ;alms nt all times if it is 

to maint•dn 1 ts elf, s1noe palms h:1ve long life spans and low 

mortu.11ty rates. In favorable years in which there are heavy 

rains over . eriods of several weeks ln.rge nwnbers of seedlings 

germinate in tha oases of the San Andreas Fault. During these 

very favorable years small palm seedlings may be found in some 

very unlikely .sites, such as the tops of sand dunes or on 

normally dry baj~das where there is no effective chance that 

the seedlings could ever survive. During such .favorable per1oda 

enough palms could germinate and ultimately become established 

to off8et the losses duri nr; unfavorable years. Mortality 

rates a.nd long life spans would indicate that exceedingly 

favorable yea.rs need only occur once in a. oentury to maintain 

the palrri 11opulations. An analysis of ra1nta.ll records reveals 

that such .favorable periods do indeed ocour more frequently 

than once per een tury. Germination of seeds· and consequent 

production of new ra1Dl8 is posaibly not the major reason for 

the dro;: in numbers 01' palms in some o.f the oases. Rather 

it is a drop in ground water levels and in the absence of 0 

suitable open area.s within the oases that limit palm repro­

duction and en.d-:rnger the future of these oases by a reduction 

in the number of sites which are oapable of support1.ng palms, 



Appendix A 

The plant species encountered in the stu(!y of the oases 

of Joshua Tree National Y10nwnent ure found in the follm·dng 

list. They are arranged by family, be 1;im1ing with the non-

floworinp: species. The flo~,:ering plants aro nrr11nged alpha .. 

betiaally. Each species is preceded bf one of trreo symbols 

whioh ind le ates 1 ts ecologi oal behavior. Those s · eel es ;,.n.ich 

are com..11only found in surrounding desert or washe ~'3 ·.)r slopes 

:u•e preceded by the symbol ( DWS). •rrwse species wh.'t ch i:-1re 

conf Jned to oases !lnd are not four~d in surroWldinr.:: desert 

areas are marked by the s~obol (Of} dhich stands for oasis 

r1ropar. Those few s':ecies which are true hydro;hytes arc 

e marked a.s (H) • In addition tliose sr.·ec:'..t3S wh1ch are ;.hrqe­

to;)hytes have the symbol '.0_ included. 

Species names a.re followed by u scrieB of' syrnuols i.n 

:··arei.thosis which donote ti'co OIC\sis or· oaaos at d°bJ.c. · they 

are fow-1d, Plants fowld J..:1 L·;o Oa-:is of Marn are i:uu·J{ed 

\-Jlth tho letters OM. n 31:.' sp•'.1c:i.es fro:r: 'r~i1enty11.ino Pnl::r.s 

Inn .<:tre followed by (291), Fcrtynine l·~d.ms by Ui '')I, Cottom:ood 

Spring (CS), Loflt Fs.lms (Lr), Muiif:len Fal::ig bJ (Mi-), 'H1rl Vic­

tory Spring by (V.S). ln addltion those pla11ts ;.;h 1 ch are 

prevalent species are ·m,.i.;'ked by nn ;:.,:;ter.1sk. The i.:;eo;:::ro.:.:hic 

areas or the classificat:L ~n . ..; oi.' thv dLitributlons of the species 

are indicated by sy:nbols •;ft0r tho list of oases in 1i:tch the 

plant is i'ound. 'l'he syr.1:>0la used are the sn ... a as t/io::>e ,'·i ven 

in the text. 



E,;(UISETACEJ\B 

(!I} Equisetum h;zmale v :1r. robustum U+9) NA 

(H) Eg,uisetum funstoni (Ll' ) ~is 

(H) Ada.ntium capillus-veneris (49) NA. -Si• 

CUPRu;ssACBAE 

(DWS) 
• ·" • :, r .~ · .. ..... ' i o 

8 PHEDHi\Cli:A2 

(DWS) 

(D~S) 

( Dw.~) 

Juniperus cnl1forn1ca {LP) I"loh 

Eph~ navade :1sis {ON, Mr, VS) l"ioh-GB 

Yucca achldigera. (CS, LF) Moh-Col. 

Yucca whippley1:.r (CS, · L.r, VS) Cis-trans 

(O~) Rhua trilobata (49, LP} Cis 

td OCYNAC~AE ' 

(Of) ~pocynum carmabium v ::tr. glaberrimum ( c:·-' ) NA 

(Of) Hel1otr·c: :,.u:i currasavicum v,:,r. oc u latw;; 

BUXAC~AE 

CJ\CTACEAE 

(DWS) 

( DvJS) 

CHTAHIDACEt,E; 

(OP) 

{291) els-Trans 

simmondisa chinel d is -i:- _..., C' 
1._, ~) ' 

E hi 1 , i / ~.'' L· , VS) 1"1· 101·1-Col . c . nocereus 13 ;1r;e rncrm..1.. \ ·A _ 

Opuntia eci·,inocarpu (CM) Hoh-Col 

Isomoris a ruoree.->< #., 49, hJ -· ) Cis-Trans 

Vioh-Col 



CHENOPODIACEAE 

(DWS) 

(OP) 

(DWS) 

{OP) 

COMPOSITAE 

Atriplex canescens~:· {OI"i, L~9. CS) Trans-GB-GP 

Atri r.lex lentiformis (OM) Cis-Trans c 

Atriplex polyoarpa (CM, 29I} Cis-Trans 

Suaeda torreya.na {OM, 211) Cis-Trans 

(OP) Baooharis sergiloide~H< Ot-9, cs, L1, Hl- ) Moh-Col 

(DWS) 

(DWS) 

( DWS) ... 

Bebbia junoea~; (49, LF, hl', VS) Noh-Col 

Brlckellia arguta-;;- { L~ 9, LI', I<P) Yioh-Col 

Enoelia -farinos a. (i-'S, VS) Col 

( OWS) . , Hnoelia virginensis s '.lp. · actoni (4<J,~ Moh-Col 

(DWS) Erioph;rlh~. sp. (49} Gis 

(DWS) Franseria dumosa (OM, 291, LF} Moh-Col 

(DWS) Gutierrezi11 microcer.·hala-:< { ' '":i L-' ·~s L~ -;, 1 r , \, , VS) 
Moo..,QB 

(Of) Haplorar.pus acradenius (OM• 291) Moh-Col 

( rn-;s} 

( D"wS) 

(DWS} 

(DWS) 

(DWS) 

{Dw::; ) 

Hofineis tra pl urisetu ( Lf) Noh.Col 

H;ymenoclen :1 alsola (OM, Lr, lt.9) Hoh-Col 

Le;d.do~. :·":u•tum. squama tum (VS) CJs-Trams 

Machnerantha tort1fol1a (49, L~) Moh 

Fectis Pap posa (OM, trnt: ,~tE o;iheme:r<*l) Moh-Col 

( . µ 
1J. ' 

,.. v ., ) . 
!'d'' ::, Col 

(GP) Pluc hea. sericea.,.-(. (Ci":, .~91, 4.9, Lr, CS) Cis-Trans 

(DwS) 

(DWS) 

CONVOLVULACr~AB 

Stephanomeri::i. p . ..,1uciflora (LI') Moh-Col 

Viguieru d~ltoidea VQr. narishii* (VS, MP, LP) Col 

{OP) Coavolvulus longires (M:P, V;.)) Moh-Col 



-- CRASSULACEAE 

(DWS) 

CRUC Il:''ERAE 

(OF) 

(DWS) 

cucu;lGITACEAE 

(DWS) 

FAGf\Cfi~AE 

(OP) 

GHAMINEi\E 

(OP) 

(OP) 

(OF) 

(OP) 

(OP) 

C o:r) 

( (;f') 

(OP) 

(OP) 

JUNCACEAE 

(H) 

(H) 

(OP} 

KR...:.MEfiIACEAE 

{Dws) 

e LAIHATA,8 

( D\1S) 

Dudleya saxosa ssp. aloldes (LP) Moh-Col 

Stanleya pinna ta (LP) Cis-Trans 

Lepidium fremont11 ( L1 ' ) ~:.oh 

Cucurbita palmata (OM) Moh-Col 

Quercus tu1•binella ( M.t') C1s-Trnns 

Andro1)o~on barbinodis-h· Ui.9, LP, Hf) 

Boutelous curt1Eenduln (!+ 9) NA-s,..; 

cznodon dact;y:lon (4 9, CS) Intro. 

Dist1ctlis S;Eica ta{~ (OM, 29I, 49) 

ElI!!!US tri ticoides (OM, 291) WNA 

Yiuhlenberr:ia rie;ens~c (49, I.f' M~P) 

Phragmites communJs v11r. berland1er1 

Sporobolus aroides (O:·i ) · dNA 

WNA 

NA 

Cis 

{OM) 

Stir a speciosa (4 9, MP, V::.;) Cls-•rrans 

Juncus rnacr-ophyllus (4 9) Cis-Trr:.ns 

Juncus baltlcus (O.M, 2'.H) N.A-i';ur 

t~A 

Juncus acu tus var. sph~~erocarpus ( Lj;, NF') Cis-Trans 

·Kramerit:i grayi. ( C:.:3, LP) Moh-Col 

Hyptis e1~0 ryi 0··;1' , VS) Col 
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LEGUMINOSAE 

( DWS) 

(DWS) 

(DWS) 

(OP) 

( DW.S} 

(OP) 
.. ' ·~\ 

(OP) 

LORANrHACEAE 

(OP) 

MALVACE:AB.: 

(DWS) 

NYC'rAGINAC.E:AE 

( D~JS) 

0NAGRACi£ :\E 

{or) 

ORCHIDACLAE 

Acacia greggi1* (49, cs, I,P, MP, VS) Moh-Col 

Cassia arms.ta (VS) Moh Col 

Ceroidium flor1dum (cs, Vif) Col 

Glycyrrhiza. lepidota (OM) Cis 

Lotus rigidus~ 04-9, LI-·, l\{f, VS) Moh-Col 

Prosopis Juli flora var. torreye.na*G ( O.M, 29I, 
49, CS, Lf, M?) MQfu..SQn-Chih 

Prosopis pubescena~tc (OM) Moh-Son-Chih 

Phorodendron californicunN (OM, 1;91, 1+ 9,. LP, MP) 
Moh-. Col 

Sphaeralcea runbiguao;;. (CS, Vs, Ll', Ml'} Moh-Col 

M1rab1lis froebel11 (CS) Moh-_Col .. 

2auschneriH cali1~ornica s sp. la til'olia{:· 
(49, Cs, LP, MP) Cis 

(H) Epipactu~ gigantea (49, Ll·) Cis-Trans 

PALMAE 

(OP) Washingtonia rilii'era~·~, (OM, 291, 49, CS, LP, 
Hf', VS) Col 

(Or) Phoenix dac tylifera· :: (C::>; Introduced) 

( DWS, OP} Erioeonurn 1'11ciculn tum ssn. flavoviridEHi 
(49, LP, M~, VS) Cis 
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ROS ACK\.Li: 

(DwS) 

( DwS) 

HUIHAGEAE 

{OP) 

.S t1 Ll CAC Sid:<; 

(OF) 

( 01') 

(OP) 

SAlJHURACC1\E 

(H) 

::iOL.ANAC i~ /iZ 

(DWS) 

(DWS) 

TYPHACgAE 

Coleogyne rrunosi3sima·:;. {l~9, Lf', MP, VS) Moh-GB 

Prunus fasciculata~< (Lt-, CS, Nt, VS) Moh-Col 

Galiurn stellatum ssp. erern.icum (Ll-'} Moh-Col 

.Populus fremontii~·-0, (OM, 49, CS) Cis-Trans 

Salix exiguain~~ {J.~9, L.P, .Mi) Moh-Col 

Salix lasiole2ia-h'\2, {vH, 291, h9, Ll- ) Cis 

Aaerr<oosis c a lifornica { 291) Cis-Trans 

Datl..U'a meteloides (OH) C.1.s-'rrana 

Lycium anderson11~•· ( Lf , cs, .r.:r-) Moh-Col 

(H) Typha l&tifoli& (49) NA 

(DWS) 

( DWS) 

Fa6on1a ca1il'ornica (l.~9) Moh-Calif. 

Larrea divaricata (OM, M~, h9) Moh-Son-Chih 
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Appendix B 

Family Composition of Oases 

:£ Cover No. Species ! of Flora IV. 
CASIS OF MARA - -

Palmae 6.2 ( 1) 3.1 6.8 

Gramineae llt.9 (4) 14.8 17.l 

LegUininoa ae 25.5 {3) 11.1 60.6 

Cornpositae 7.5 ( 5) l~~ c· •J.;; 23.8 

Salicaceae 15.1 { 3) 16.1 . 14. 7 

Chenopodiaoeae 15.8 (4) 14.8 73.5 

JW1c.aoeae .2 (1) 3.7 .2 

Cappar1dacea.e .1 { 1) J.7 1.4 

e TW~UTYNirm PALMS INN 

Palmae 35.3 (1) 6.2 88.5 

Gram.1 ne a. e 7.8.9 ( 2) 12.5 61.9 

Salioaoeae 11.3 ( 1) 6.2 8.7 

Chenopodiaceae 4.9 (2) 12.2 33.4 

Leguminos ae 2.9 ( 1) 6. 2 ?.4 
Junoaceae 1.0 ( 1) 6.2 .7 

FOffl1Y1HNl!: .PALMS 

Pnlmae 28.l (1) 3.1 60.2 

Gram1neae · 9.7 (4) 12.9 38.2 

Leguminosae 1.8 ( 2) 6. 2 3.8 

Sa.licaceae 13.3 (3) 9.4 49.3 

Compositae 6.3 {f)) 25.8 26.9 

·- Equiseticeae 13.0 ( 1) 3.1 15.8 

Chenopodiaceae {l) 3.1 1.4 
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Appendix B 

Family Composition of Oas es (oont.) 

1§. Cover No. S,Pecios ! of Flora .!!· 
FORTYNIXE PALMS (cont.) 

Polygonaceae {l) 3.1 .8 

Orohldaceae 0.4 (l) . 3.1 .4 
CO'rTOHWOCD SPRINGS 

Paltri.ae 20.8 (2) 9.1 40.1 

Legumincsae 11.6 (2) 9.1 22.4 

Compositae 3.7 (4) 18.2 30.1 

Chenopodiaoaae 19.2 (1) 4.5 54.3 
Rosaceae 8.5 (1) 4.5 17.2 

Cappari dace ae 3.4 (1) 4.5 24.1 

Bu.xaceae ( 1) 4.5 1.0 

Malvaceae .L~ (1) i~. 5 ~ .• 3 

Agavaceae ( 1) 4.5 1.5 
Salicaooae (l) 4.5 1.1 

LOST PALMS 

Palmae 25.5 ( 1) 2.9 30.2 

Gramineae 26.1 ( 2) 5.9 10.3 

Compositae 14.4 ( 1) 28.9 51.8 

Sal1oaoeae 6.6 (2) 5.9 21.8 

Juncaceae 1.9 (1) c:.. 9 3.8 

Rosa.aeae (2) 5.9 .4 
Orohidaceae ( l) 2.9 .03 

Polygonaceae ( 1) 2.9 1.4 

Agavacoae .) 
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Arpendix B 

Family Com?osition of Oases {cont.) 

~ Cover no. Spocias ! of Flora IV. 

WJNSEl'l PALMS 

Palma.a l~9.5 (1) 3.7 68.4 

Gram1neae 9.S (3) 11.l 29.6 
. 

Cornpositae 9. f) ( 6) 2L-: .2 44.8 
Sa.lioaoeae 2.0 ( l} 3.7 5.6 
Leguminosae l.R (2) 7.4 7.0 

Junca.oeae (1) 3.7 .6 

Malvaoea.e .7 ( 1) 3.7 3.0 

Rosaoeae 6.li. ( 2) 7.4 23.0 

Polygonaceae ( 1) 3.7 3.0 

Labiateae ( 1) J.7 J.O 

Capparidaooao (1) J.7 ·h 
VICTOitY S:PRING 

.Palma a ~ >--, .. 7 
'- ',,.). (1) 6. 2 n1.2 

Corapositae 3.1 . ( 6) 37.5 75.2 

Leguminosae ( 3) 18.8 7.5 
Polygonaces.e ( l ) 6.2 1.9 

Agavacea.e 1.5 ( 1 ) 6.2 9.1 

Malvaoeae .7 ( 1) b.2 4.1 
Rosaceae ( 1 ) 6.2 

Cactaceae (1) 6.2 1.9 



.:i.ppcnJix B 

(Cent. ) 

/. Gover No . e of Flora IV. 

( l ) () . 2 l.9 

Buxacoaa ( 1 ) ( j . :~~ 1.9 

( l ) .l 
~.; .. 4.~ l. ~) 

Agava.ceae (., \ 
-1.J ~). ~ C). l 
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