

































































































































































































































































on the oasls site prior to the development of the water
source. For this reason there is no valid basis of comparison
which can be used to ascertain_the trends in the vegetation
over the reriod of decades encompassing:the formation of the
ossis,

It may not be necessary for an oasis-to have largg
numbers of seedlings and young ralms at all times 1f it is
to maint«in itself, since palms have long life spans and loﬁ
mortality rates, 1In favorsble yéars in which there are heavy
rains over eriods of several weeks large numbers of seedlings
germinate in the oases of the San andrsas Fault., During these
very favorsable years small palm sceediings may be found in some
vefy unlikely sites, sauch as the tops of sand dunes or on
normally dry bajadas where there is no effective chance that
the seedlings couid ever survive. During such favorable perilods
enough palms could germinate and ultimately become established
to offset the losses during unfavorable years, Mortality
rates and long life svans would indicate that exoeedingiy
favorable years need only occur onece in a century to maintain
the palm ;opulations, An analysls of rainfall records reveals
that such favorable rerliods do indeed oedur more frequently
than once per century. Germination of seeds and consequent
rroduction of new ralms 1is possibly not the major reaQon for
the dror in numbers of palms in some of the oases, Rather
it is a drop in ground'water levels and in the absence of °
suitable open areas within the oases that 1limit palm repro-
duction and endznger the future of these cases by a reduction

in the number of sites which are capable of supporting palms,



Appendix A
The plant specles encountered in the study of the oases
of Joshua Tree National Monument are [ound in the following
list. They are arranged by family, be;inning with the non- .
flowering specles. The flowering plants are arranged alpha-
betically. Rach species is preceded by cne of trree symbqls
whiloh indicates its ecological behavior, Those s-ecles which
are commonly found in surrounding désert or washes or slopes
are preceded by the symbol (DWs). Those specles which are
confined to oases and are not lcund in surrounding desert
areas are marked by the symbol'(OP) #hich stands for ossis
nrover. Those few suecles wiiich are true hydrorhytes are
marked as. (H)., In addition those species which are chrae-
tophytes have the symbol % included.
Specles names are followed by a series of syuuols in

vareithesis which denote tie oasis or oases at whic. they

1

are {ound, Plants foun? i: taeo Uasis of Mara are warked

with the letters OM; T se spaclea Ifrom Twentynine Palxs

Inn are fr'ollowed by (£91), Fertynine talms by (4v), Cottonwoodd
Spring (CS); Lost Falms (LI), Munss: Falme oy (MP), and Vié-
tory Spring by (VS). 1n addlition those plants wh'ch are
prevalent avecles are muarked by an asterisk. The jeccrarhic
areas or the classiffeati'ns of the distributions of the specles
are laudlcated by symbols nfter tie list of oases in w-ich the
rlant is found, The symnols used ure the sn-e as those slven

i the text,.



EJUISETACEAE
(H)
(H)
PTuRIDACBAE
(H)

{(DWS)
EPHEDRACEAS
(DWs )
AGAVACSAE
(DWs)
(Dws)
ANACARDIACEAR
(or)
At OCYNACSAE -
(OF)
RURAGTIKACHAL

(CF)

BUXACHAE

CoFPARIDACEALE
(opr)

Bquisetum hymale var. robustum (43) XA

Bguisetum funs tond (L¥) Vis

Adantium capillus-veneris (L:9) HNi-34

Juniperus californica - (LP) Moh

Ephedra nevadengls (O, MF, VvS) lMoh-GB

Yuceca schidigeras (CS, L¥) Moh-Col,

Yucoa whippleyis (0S5, L¥, V8) Cls-trans

Rhus trilovata (49, LF¥) Cis

Apocynum caineblum var. glaberrimum (0Y)

Hellotrc: um currasavicum var. oculatwn
(291) Cls=Trans

Simmondisa chinensis+ (49, &8, Lr, M, VS)

Behinoeersus engelionnil (MF, V8) Moh-Col

Cpuntia echinocarpa (OM] Moh=-Col

Isomerls arvorees “k, L9, KI) Cis-Trans

NA

iioh=-Col



CHENCPODIACEA
(DWs)
(OP)
(Dws)
(oF)

COMPCSITAE
(or)
(Dus)
(DwS)
(DWs) .
(Dws)lé
(Dws) -
(DWs)
(DWS)

(oF)

(D43)
(DWS)
(Dws)
(DWs)
(DWs)
(DW&)
(GF)

(Dws)
(DW3)

CONVOLVULACKE A

(op)

B

™

hy

Atriplex canescens:s (0K, 49, CS) Trans-GB-GP

Atrirlex lentiformis (0M) (is-Trans

Atriplex polycarpa (CM, 291) Cis-Trans

Suseda torreyana (OM, 27I) Cis-Trans

Baccharis sergiloidess (49, €S, Li, iF) lioh=Col

Bebbia junceas (L9, LF, KF, VS) Moh-Col

Brickellia argutasx (4§, LEF, KF) Moh-Col

¥neelia-farinosa (MF, VS) Col

Bneella virginensis ssp. actoni - (49) Moh-Col

Eriophyllum sp. (49) Gis

Pranseria dumosa.(OM, 291, LF) Moh=Col

Gutlerrezia microcerhalaw (49, Lr, 88, ¥i, VS)
Moh~GB ’

Haplopujpus acradenius (OM, 29I) Moh-Col

Hoflmelstra plurisetu (Li) fHoheCol

Hymenocles salsola (OM, Li, 49) Moh-Col

Lenido.,rartwa squamatum (VS) Cis-Trans

Machnerantha tortifolia (49, L¥) Moh

Fectis Parposa (CM, but ar ephemeral) Moh-Col

Peucephyllum sclottii (iP, #F, VS) (ol

Fluchiea sericea-«. (CM, 291, 49, L¥, CS) Cils-Trans

Stephanomeria pauciflorg (LF) Moh-Col

Viguiera deltoides var., parisnifs (VS, Wr, LP)

gonvolvulus longires (MF, V3) Moh-Col

Col




CRASSULACEAE
(DWS)
CRUC I HERAE
(Cr)
(DW3)
CUCURBITACKEAR
(Dws)
FLGACBAE
(or)
GRAMINEAE
(oP)
(OF)
(or)
(CP)
(or)
(OF)
(0F)
(OF)
(oPr)
JUNCACEAE
(H)
(m)
(OF)
KRAMERIACEAZ
(DWs)
LABIATAR
(DWs)

Dudleya saxosa ssp., 8aloides (LP) Moh-Col

Stanleya pinnata (LP) Cls-Trans

Lepidium fremontii (LI') Yoh

Cucurbita palmata (OM) HMoh-Col

Quercus turbinella (IF) Cis-Trans

Andropogon barbinodiss (49, LF, Mi') WNA

Boutelous curtipendula (49) NA-SA

Cynodon dactylon (49, ¢3) Intro.
Distichlis spicatas (OM, 29I, u9) NA

Elymus triticoides (OM, 291I) wWNa

Muhlerbergia rigenss (L9, LF, ¥P) Cis

Phragmites communis var. berlandieri (OM)

Sporobolus aroides (CM) WHA

Stipa speciosa (49, MP, V8) Cis-Trans

Juncus macropnyllus (u9) Cis-Trans

Juncus bzlticus (0M, <€91) HNA=Zur

Juncus acutus var, sphusrocarpus (Li, MF)

‘Erameria grayl. (C3, LP) Moh-Col

Hyptis emoryl (MNP, Vs) Col

WA

Cis-Trans



."»
‘LEGUMINOSAE
(DWS)
(DWS)
(Dws)
(or)
(Dws)

(0F)

Lo

(OF)
LORANTHACEAE
(oF)

MALVACEAE
‘.» (Dws)~
 NYCTAGINACEAE
(Dws)
ONAGRACEAE
(cr)

ORCHIDACLAR
(H)
PALMAE
(op)

(cr)
(DWs, OF)

- Acaclia gregmgils (49, Cs, Lb, ¥P, VS) Moh-Col

Casgla armata (VS) HMoh Col

Cercidium floridum (Cs, FF) Col

Glycyrrhiza lepidota (OM) Cis

Lotus rigidusx (49, L¥, MP, VS) Moh-Col

Prosopis juliflora var. torreyznasi (0OM, 29I,
49, €3, Lk, Mr Mah~Son=Chih

Prosoy:is pubeacens@' (0M) Moh~Son=Chih

Phorodendron californicums (OM, 29I, L9, LP, M
' Moh~Col

Sphaeralcea ambiguas (C35, Vs, L¥, MP) Moh-Col

Mirabilis froebelii (CS) Moh-Col

Zausehneria californica ssp. latlfolia#

(L3, CS, LP, MF) Cis

Bpipactus mligantea (49, Li) Cis-Trans

Washingtonia f1liferass (OM, 29I, 49, C5, LF,

MF, VS} Col

Phoenix dactylifera ¢ (C3; Introduced)

Eriogonum faclculatum ssp, flavoviridex

L9, LF, ¥P, VS) Cis



ROSACEAL
(Dws)
(Cws)

RUBLACEAE
(oF)

S5ALICACEAR
(cr)
(or)
(oF)

S3AURURACEAER
(H)

SOLANACUHAS
(DWs)
{DWs)

TYFPHACEAE
(H)

LYGOPHYLECHAR
(DWs)
(DW3)

Coleogyne ramosissimas (L9, L¥, MF, VS) Moh-GB
Prunus fasciculsatas (L¥, CS, MF, VS) NMoh-Col

Galium stellatum ssp, eremicum (L¥) Moh-Col

Fopulus fremontiiie (OM, 49, C5) Cis-Trans

$alix exipuaisz (49, LP, Mi) Moh-Col

Salix lasiolepisse (OM, 291, 49, Lt) Cis

(29I) cCis-Trans

Anemposis californica

Datura metelolides (OM) Cls-Trans

Lyeium andersonii: (LFf, CS, MF) Moh-Col

Typha latifolia (49) NA

Fagonia caliiornica (L9) Moh-Calif.,

Larrea divaricata (CM, ¥F, 49) Moh-Son-Chih




Family Composition of Oases

CASIS OF MARA
Palmae
Gramineae
Leguminosae
Compositae
Sallicaceans
Chenopodiaceas

_ Juncaceae

Capparidacese

‘ TWENTYNINE PALMS INN

Palmae
Gramineae
Saeligageae
Chenopodiacesns
Leguminosae
Juncaceae
FORTYNIKE PALMS
Palmae
Gramineae -
Leguminosse
Sallcaceae
Compositae

. - Equiseticeae

Chenopodiaceae

" Appendix B

% Cover

6ol
llL.9
2545

7.5
15.1

15.8

.2
..1

2.1

- FaT
1.4
13.3
6.3
13.0

(1)
(L)
(3)
(5)

- (3)

(4)
(1)
(1)

(1)
(2)
(1)
(2)
(1)
(1)

(1)
(4)

(3)
(&)
(1)
(1)

3.7

1.8
11.1

18.5

16.1

1.6
3.7
3.7

L
o i
. e
N\ \n

12.2
6,&
6.2

3.1

12,9

9.l
25.8
3.1
3.1

Lo, Species & of Flora IV.

6.8
17.1
60.6
23,8
1.7
73.5

2

loh.

88.5
61.9
8.7
33.4
T
o7

60,2
38.2

3.8
49.3
26.9
15.8

1.4




Appendix B

Family Composition of Oases (cont,)

% Cover  No. Species # of Flora IV.

PORTYNINE PALMS (cont.)
Polygonaceae - {1} 34 .8
Orchidaceae - 0u4 (1) 3.1 oli

COTTONWOLD. SFRINGS

Paluae 20.8 (2) 9.1 | 40.1
Leguninosae | 11.6 (2) 9.1 2244
Compositae 3.7 (4} 18.2 30.1
Chenopodiaceas 19.2 (1) L.S  54.3
Rosaceae | . 8.5 (1) LeS 17.2
' Capparidacesc 3.0 (1) .5 2
Buxacege - (1) b.5 1.0
Ealvaceae | o (l)_ ’ 1.5 Le3
Agavaceae - . (1) 4.5 1.5
Salicaceae - (1) o5 1,1
LOST FALMS |
Palmas - 255 (1) 2.9 30,2
Gramineae 2841 (¢) 5.9 70.3
Compositae ol (1) 28.9 51.8
Sallcaceae 046 (2) 5.9 21.8
Juncaceae 1.9 1) . 249 3.8
Rosacease , : - | (2) | 5.9 ;h
Orchidaceae | - (1) 2.9 .03
Polygonaceae ‘ - (1) 2.9 1.4

- -

Agavaceas - : .3



Appendlix B

Famlily Composition of Oases (cont,)

% Cover  Lo. Specles % of Flora IV.
MUNSEN PALMS
Palmae 19,5 (1) 3.7 68.4
Gramineae 9:5 - (3) 11.1 - 29.6
Compositae 9.8 (6) 2e,2 4.8
Salicaceae 2.0 (1) 3.7 5.6
Leguminosae 1.6 (2) 7.4 7.0
Juncaceae - (l)‘ 3.7 o6
Malvaceae o7 (1) 3.7 3.0
Rosaceae 6.l (2) ymn 23.0
Folyronaceas - (1) 3.7 Y0
Labiatesne - (1) 3T 3.0
Capparidaceao - (1) 3.7 o
VICTORY SYRING

Palmaa 25,7 (1) 6.2 87.2
Compositae 2.1 (6) 37.5 75.2
Leguminosae - (3) 18,8 7.5
Polygonaceae - (1) 6.2 1.9
Agavacesne 1.5 (1) 6.2 9.1
Malvaceas T (1) Oad a1
Rosaceae - (1) 6.2 -
Cactaceae - (1) 6.2 1.9



VICTCHY

Lanistac
Buxeaceaas
Epnedraceae

AEAVACSAO

SPRIBG (cont.)

=y N
o6 CLES

(1)
(1)
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