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The Southern California Islands, with their many endemic spe
cies of plants and animals, have long attracted the attention of 
biologists. This archipelago consists of two groups of islands: 
the Northern Channel Islands and the Southern Channel Islands. 
The first group is composed of San Miguel, Santa Rosa, Santa 
Cruz, and Anacapa islands; the greatest water gap between these 
four is about 6 miles, and the distance of the nearest, Anacapa, 
from the mainland only about 13 miles. In the southern group there 
are also four islands: San Clemente, Santa Catalina, Santa Bar
bara, and San Nicolas. These are much more widely scattered 
than the islands of the northern group; the shortest distance be
tween them is the 21 miles separating the islands of San Clemente 
and Santa Catalina, and the nearest island to the mainland is 
Santa Catalina, some 20 miles off shore. 

The purpose of this paper is to analyze the complex floristics 
of the vascular plants found on this group of islands, and this 
will be done from three points of view. First will be considered 
the numbers of species of vascular plants found on each island, 
then the endemics of these islands, and finally the relationship 
between the island and mainland localities for these plants. By 
critically evaluating the accounts of Southern California island 
plants found in the published works of Eastwood (1941), Mill
spaugh and Nuttall (1923), Munz (1959), and Raven (1963), one 
can derive a reasonably accurate account of the plants of the 
area. Using this as a basis, it is possible to outline the major 
features of the floristics of the region. 

NUMBERS OF SPECIES 

In an ecologically uniform region, the number of species s of 
any group of organisms increases in an approximately logarithmic 
manner in relation to the area of sampling A (Preston, 1962). This 
relationship can be expressed as 

s = bAz 

where b and z are constants and z < 1. Important deviations from 
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this relationship occur in islands which are located so far from a 
source area that the rate of extinction of their species exceeds 
the rate of immigration (MacArthur & Wilson, 1963). It is there
fore of interest to see how closely the relationship between 
number of species of vascular plants and area holds for the 
Southern Californ~a Islands. In making this analysis, only native 
plants were considered, as the opportunities for naturalization of 
introduced species have varied widely from island to island. The 
pertinent figures are as follows: 

Number of Number of Distance 
Area in native endemic to 
square species species mainland 
statute subspecies subspecies in statute 
miles and varieties and varieties miles 

Island (A) (s) Endemics 
Santa Cruz 96 420 7 19 

(5 to Anacapa*) 

Santa Rosa 84 340 3 27 
(3 to San Miguel) 

Santa Catalina 75 375 3 20 

San Clemente 56 233 ll 49 
t21 to 

Santa atalina) 
San Nicolas 22 120 2 61 

~8 to Santa Bar ara Is.) 
San Miguel 14 190 26 

(3 to Santa Rosa) 

Anacapa 1.1 70 13 

Santa Barbara 1.0 40 38 
t24 to 

Santa atalina) 
------------------------------- --------
Santa Monica Mts. 320 640 2 

Cedros 134 205 16 14 
(l 0 to Natividad) 

Guadalupe 98 164 32 157 

* Distance to the nearest intervening island in parentheses. 
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Dr. L. G. Mason has calculated a least-squares fit to the equa
tion relating area and number of species. For the native vascular 
plants of the Southern California Islands z = 0.38, with a correla
tion of 0.89 between log area and log number of species. A similar 
relationship between area and numbers of species of reptiles and 
amphibians and of mammals has been indicated in other papers 
presented in this symposium. Only San Nicolas Island appears 
to deviate significantly, with only 120 species of native vascular 
plants instead of the 175-190 that might be expected in view of 
its size. This island is the farthest from shore of the group, and 
its immigration/ extinction ratio (MacArthur and Wilson, 1963) 
might therefore differ appreciably from that of the other islands. 
In addition it is perhaps among the least diverse ecologically, 
and this might be an alternative factor limiting the size of its 
flora. San Nicolas Island was first visited by a botanist in 1897 
(Eastwood, 1898). By this time it had been intensively grazed by 
sheep for 40 years, these reaching a peak of some 30,000 individ
uals by 1890. In view of this, it is likely that a number of plant 
species may have been exterminated on the island before they 
were ever collected. Conversely, the data for the Santa Monica 
Mountains (Raven and Thompson, unpublished), a mainland area 
which is geologically a continuation of the axis forming the north
ern tier of islands, are consistent with the figures for most of the 
islands. This strongly suggests that all of the islands, with the 
possible exception of San Nicolas, are approximately "saturated" 
with species of vascular plants in the sense of MacArthur and 
Wilson (1963). 

No consideration of the Southern California Islands would be 
complete without mentioning Guadalupe Island. Despite its posi
tion some 240 miles south of San Clemente Island, Guadalupe 
Island has a flora remarkably similar to that of the islands to the 
north. Dr. Reid Moran has pointed out that 24 of its 164 vascular 
plants are restricted to Guadalupe Island and to one or more 
islands of the southern California group. Guadalupe Island is 
separated from the mainland by a much greater distance (157 
miles) than are any of the Southern California Islands. It also 
has a greater area (98 square miles) than any of these, and were 
it in the Southern California group, might be expected to have 
more than 400 species of native vascular plants instead of the 
164 that are present. This reduced flora might be a function of 
the relatively great distance of Guadalupe Island from the main
land. On the other hand, Cedros Island, which is much closer to 
Guadalupe Island in latitude than are the Southern California 
Islands but is only 14 miles from the coast of Baja California, 
has an area of about 134 square miles and a flora of some 205 
species (Reid Moran, personal communication). The relationship 
between area and number of species for these two Baja California 
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islands is comparable to that prevalent in the southern California 
group, but with far fewer species involved. This suggests that 
the two Baja California islands may simply lie in a region with 
fewer species than do the Southern California Islands, and that 
ecological factors may predominate in limiting the size of the 
flora of Guadalupe Island. A more comprehensive analysis of the 
relationship between area and number of species of the islands 
and selected mainland areas between approximately 28 ° and 38 °N 
latitude may shed additional light on this problem (Mason & 
Raven, in preparation). 

ENDEMISM 

A second way of analyzing the floristics of the California Is
lands is in terms of their endemics (Raven, 1963, 1965). There 
are two genera endemic to Guadalupe Island, Hesperelaea (Ole
aceae) and Baeriopsis (Compositae); one to San Clemente I.slan~, 
Munzothamnus (Compositae); and one to the Southern Cahforma 
Islands as a whole, this being Lyonothamnus (Rosaceae). At the 
level of species, subspecies, and varieties, San Clemente Island, 
with eleven, has more endemics than any other member of the 
Southern California group. These endemics are: 

Brodiaea kinkiensis 
Triteleia clementina 
Eriogonum giganteum 

subsp. formosum 
Lithophragma maxima 
Astragalus nevinii 
Lotus argophyllus 

subsp. adsurgens 

Lotus scoparius 
subsp. traskiae 

Malacothamnus clementinus 
Camissonia guadalupensis 

subsp. clementina 
Castilleja grisea 
Munzothamnus blairii 

One species, one subspecies, and two var.ieties are end.emic to 
Santa Catalina Island: Cercocarpus betulo~des var. trashae, Ly
onothamnus floribundus subsp. floribundus, Solanum wallacei var. 
wallacei, Mimulus traskiae. The two smaller islands of the south
ern group have three additional single-isla~d endemics, two 
(Phacelia cinerea, Lycium verrucosum) on San Nicolas Island, and 
one (Dudleya traskiae) on Santa Barbara Island.. . . 

There are 21 species, subspecies, and vaneties endemic to 
more than one island in the southern group, as indicated by the 
following list, in which SCl indicates San Clemente Island, SCa 
Santa Catalina, SBa Santa Barbara, SN San Nicolas, and G Guada

lupe. 

Dissanthelium californicum SCl, SCa, G 
Eriogonum giganteum subsp. giganteum SCa, SBa 
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Crossosoma californicum SCl, SCa, G 
Astragalus traskiae SBa, SN 
Lotus argophyllus subsp. ornithopus SCl, SCa, SBa, SN, G 
Lupinus guadalupensis SCl, G 
Trifolium palmeri SCl, SCa, SN, G 
Gilia nevinii SCl, SCa, G ' 
Lomatium insulare SCl, SN, G 
Linanthus pygmaeus subsp. pygmaeus SCl, G 
Phacelia floribunda SCl, SBa, G 
Phacelia lyonii SCl, SCa 
Cryptantha traskiae SCl, SN 
Lycium hassei SCl, SCa 
Galvezia speciosa SCl, SCa, G 
Scrophularia villosa SCl, SCa. G 
Galium catalinense var. catalinense SCl, SCa 
Artemisia nesiotica SCl, SBa, SN 
Eriophyllum nevinii SCl, SCa, SBa 
Haplopappus canus SCl, G 
Malacothrix foliosa SCl, SBa, Los Coronados 
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Thus 18 of the 21 species are found on San Clemente Island, 12 
on Guadalupe Island, 12 on Santa Catalina Island, 6 on Santa 
Barbara Island, and 4 on San Nicolas Island. To complete the 
picture of endemism in the southern group of islands, it should 
be mentioned that there are 32 species and taxa of subspecific 
rank endemic on Guadalupe Island. For the Southern California 
Islands, the importance of San Clemente Island for endemics 
stands out clearly, with the figures for Santa Catalina Island con
siderably less impressive and the two smaller islands relatively 
insignificant. 

In the northern group of islands, there are 7 species and vari
eties ( Arabis hoffmannii, Sibara filifolia, Dudleya nesiotica, Ribes 
thacherianum, Arctostaphylos subcordata var. subcordata, Cas
tilleja affinis subsp. insularis, Mimulus brandegei} endemic to 
Santa Cruz Island and three (Dudleya blochmaniae subsp. insular
is, Arctostaphylos subcordata var. confertiflora, Cilia tenuiflora 
subsp. hoffmannii) on Santa Rosa Island. No taxon is known to 
be endemic to San Miguel Island or to the three islets making up 
Anacapa Island. In addition to the 10 endemics on the two major 
islands, there are 13 species, subspecies, and varieties endemic 
to more than one island in the northern group. In the following 
list SMi indicates San Miguel Island, SR Santa Rosa Island, SCr 
Santa Cruz Island, and A Anacapa Island. 

Eriogonum arborescens SR, SCr, A 
Berberis pinnata subsp. insularis SR, SCr 
Erysimum insulare SMi, SR 

.. 
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Dendromecon rigida subsp. harfordii SR, SCr 
Dudleya candelabrum SR, SCr 
Heuchera maxima SR, SCr, A 
Arctostaphylos insularis ~R, S~r . 
Ph lia divaricata var. msulans SMl, SR 
So~~:m wallacei var. clokeyi SR, SCr 
Castilleja hololeuca SMi, SR, SCr, A . 
Galium californicum var. mi~uel.ense ~~1·S~~ 
Galium catalinense var. buXlfohum S ' 
Haplopappus detonsus SR, SCr 
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re found on Santa Rosa Island, only 10 
Twelve of these 13 taxa a S M' l Island and 3 on Anacapa 

S C I land 4 on an t lgue ' h on anta ruz s ' f d · on the nort ern 
Island. Overall, the rep~~sen:~t~or~ioonaf~oe~lec:ize of the flora. 
group appears to be ro5ug y ? P bspecies and varieties endem-

F . ll h 1 spee1es su ' 
ma y, t ere ~rel d. b th 'the northern and southern groups: 

ic to at least one 1s an m 0 

Quercus tomentella SR, SCr, SCI, SCaSBG G 
Eschscholzia ramosa SCr, SCI, SCa, a, 
Dudleya greenei SMi, SR, SCr, SCa C SN G 

· 1 'f 1· SR SCr SCl S a, ' ]epsonm rna Vl o m ' ' ' l 'f l' SR SCr SCl SCa 
Lyonothamnus floribundus subsp. asp enl o ~~~ ' ' ' 
Astragalus miguelensis SMi, SR, SCr, A, 

Ceanothus arboreus SR, SCr, ?Cal . SR SCr ?SCI, ?SCa, ?G 
Ceanothus megacarpus subsp. msu ans G ' ' 

· ·f l' SR SCr SCI SCa, 
Rhamnus pln o la . ' Sl\'1. SCl SCa SBa; doubtfully native 
Lavatera assurgentlflora l, ' ' 

on SR, SCr, A . . · SCl SN 
Amsinckia spectabilis var. mcolal SMl, ' 
Mimulus flemingii ?R, SCr, A, SCI, ~~~a SN 
Hemizonia clementma A, SCI, SCa, ' 
Malacothrix indecora SMi, SCr, .sN SB 
Malacothrix insularis var. squahda SR, SCr, A, a 

f these widespread island endemics 
There are, therefore, C 13 i l d ll each on Santa Rosa and San 
which occur on Santa ruz sl'an '5 San Miguel Anacapa, and 
Clemente, 10 on Santa Ca~ l~a, a~~ San Nicola~. Eschscholzia 
Guadalupe, and~ on S~n.ta ar ara an e iven above, on Los Cor
ramosa occurs, m addltlOn toBth~ r g ~ Cedros Islands, and is 

d T d Santos San emtos, an I 
ona os, o os ?d . of the island endemics. n con-
thus by far the most Wl e rangmg b that a number of 

h' l' 't · important to remem er 
sider~ng t lS ~s\ l ;.s 'butions but reach the mainland at some 
sp~cleS have s~l ar ·l~t;l be mentioned Prunus ilicifolia subsp. 
pomt; among t em mlg . b macrostegia (Convolvulus 

lyonii, Ca~ys)tegiad ~:~:~sp~~:L~i;:n::~. There are also a few cog-
macros tegLus , an 
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nate taxa that may well have diverged from common ancestors 
with a similar distribution, such as Eriogonum arborescens - E. 
giganteum, Galium catalinense var. buxifolium - G. c. var. cata
linense, and Haplopappus detonsus- H. canus. 

To summarize these data on endemism in the Southern Cali
fornia Islands, there are 38 species, subspecies, and varieties 
endemic in the southern group, 23 in the northern group, and 15 
common to both groups, for a total of 76 endemics in the Southern 
California Islands as a whole. Of these endemic taxa, 31 are 
found on Santa Cruz Island, 26 on Santa Rosa Island, 26 on Santa 
Catalina Island, 10 on San Nicolas Island, 9 on San Miguel Island, 
8 on Anacapa Island, and ll on Santa Barbara Island. All of these 
figures agree closely with the sizes of the respective islands and 
the sizes of their floras. In striking contrast are the 40 island 
endemics found on San Clemente Island, approximately twice 
what would be expected on the basis of the size of this island. 
Even more impressive is the flora of Guadalupe Island, where the 
flora of some 164 native vascular plant species includes 32 en
demic to the island and an additional 24 endemics of the southern 
California group and Guadalupe Island, the total of 56 island en
~emics comprising more than a third of the native flora. 

MAINLAND LOCALITIES FOR ISLAND PLANTS 

a tenth of the species of vascular plants of the South
have mainland distributions not adjacent 

they occur. A few of these are species 
ert ;areas farther to the south--as Lycium 

onica on San Clemente Island--and some, 
a. orr the same island, have generally 

mainland. The great majority of the 
'nrainland distributions, however, are 

surprising when we consider that 
'always have more moderate climate 

In this case, the limiting factor on 
clearly aridity. 

striking northern species are found on the 
that we have considered, Guadalupe. Among 

dium scouleri, Polystichum munitum, Pinus radi
'"~' .nu• Btodiaea ugens, Ribes sanguineum, Epilobium minutum sensu 

and Eriophyllum lanatum. On San Clemente Island are found 
~uch northern plants as C a rex tumulicola, J uncus patens, and 
Malacothrix incana, and in the northern group of islands, for ex
ample, Calamagrostis rubescens, Elymus triticoides subsp. pa
cificus, Carex pansa, Lupinus variicolor, Trifolium microdon, 
Armeria arctica subsp. califomica, Polygala califomica, Lomati
um caruifolium, and Erigeron glaucus. On the mainland, most of 



FLORISTICS 
64 

these species occur no further south than Monterey or northern 
San Luis Obispo counties, and thus their islan.d sta~ions ar.e from 
100 to approximately 300 miles south of their mam contmuous 

areas of distribution. . 
Comparable disjunctions of range are abundant m the ~lora of 

California as a whole, and are mainly the result of .the per~Istence 
of northern species, displaced far southward dunng Pleistocene 
pluvial cycles, in locally favorable sites. On Santa Cru~ Island 
itself a Pleistocene flora with an age estimated by radiocarbon 
datin~ as 14,000 B.P. (Orr, this symposium) was described by 
Chaney and Mason (1930). This flora includes some nor~he:~ 
species not now present in the south - P s eudotsuga men.z!eS!!, 
Cupressus goveniana - as well as other no.rth.ern plants which are 
local in southern California: Garrya elhpt!ca, Ceanothus thyr
siflorus, Myrica califomica. The assemblage of plants that. oc
curred on Santa Cruz Island at the time this flora w.as. deposited 
was considered by Chaney and Mason to be most similar to t?at 
which occurs at present in the vicinity of Fort Bragg, Mendocmo 
County. This suggests a southwar~ displ~cement ~f the flora of 
some 440 miles during the last pluvial maximum, which ended per
haps 10,500 years ago. It is not strange that s?~e of.these 
migrants have persisted in favorable areas of mantime chmate, 
both on the islands and also on the mainland. T.hus w.e ha.ve 
forests of closed-cone pines in coastal northern Baja Ca.hform~, 
Vaccinium ovatum in coastal San Diego County, and Mynca cah
fomica in the Santa Monica Mountains, to name just three such 

Pleistocene relicts. 
Particularly instructive are those groups in which a northern 

form has persisted locally but has been replaced b.y a ~ore xero
phytic relative throughout most of sou~hern c.ahforma. Thus 
Delphinium variegatum is the only species of Its genus on San 
Clemente Island and also occurs on the mainland from northern 
San Luis Obispo County northward; on the other islands and the 
mainland of southern California it has been replaced by the .close~ 
ly related D. parryi. Camissonia cheiranthifo~ia su.bsp. cheuanth!
folia and Ambrosia chamissonis subsp. cham!sson!s both o~cur on 
San Clemente Island and on the northern islands and mamlar:d, 
but most of southern California's coastline is occupied .by Cam~s
sonia cheiranthifolia subsp. suffruticosa and .Ar_nbrosw ~ham!~
sonis subsp. bipinnatisecta. There is. a simil~r relatlOnship 
between two subspecies of Lathyrus laeuflorus, with L. l. subsp. 
barbarae on San Clemente Island and on the northern islands and 
mainland, while L. l. subsp. alefeldii is on Santa Catalina Island 
and on the mainland of southern California. 

In one impressive example of this sort, the tetraploid Clarkia 
davyi occurs on Santa Rosa Island and on the coastal bluffs 
of the mainland from the vicinity of Monterey Bay to the Oregon 
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border, but has been replaced on the mainland of San Luis Obispo 
a.nd ~pparently also Santa Barbara counties by its hexaploid de
nvativ~,. C. pras:rata. It appears very likely that this hexaploid 
ha~ ongma.ted. smce the last pluvial maximum, its other parent 
bemg the diploid C. speciosa. 

Many of the island endemics, when their relationships can be 
trac:~·. are found to exhibit similar patterns. Thus Eriophyllum 
nevmH, found on Santa Catalina, San Clemente, and San Nicolas 
islands, is closely related to E. staechadifolium, which occurs on 
the Northern Channel Islands and northward. Another island en
demic which is a representative of a predominantly northern group 
of species is Triteleia clementina, restricted to San Clemente 
Island. A final example is Lomatium insulare endemic to San 
Nicolas, San Clemente, and Guadalupe island~, which is most 
clo.sely related to, and possibly recently derived from, L. parvi
folmm of coastal Monterey and San Luis Obispo counties. 

DISCUSSION AND CONCLUSIONS 

In their present form, the California Islands (including Guada
lupe) are .certainly no older than mid-Pliocene time. During the 
early ~leistocene, all of the California group with the possible 
except10n of San Clemente Island were broadly joined to the main
land (Clements, 1955). In the late Pleistocene, most of the islands 
were drastically reduced in size, judging from the wave-cut 
terraces that reach up to at least 1500 feet elevation on San 
Clemente Island and 1800 feet on Santa Cruz Island. At this time 
San Nicolas and Santa Barbara islands were completely sub~ 
merged (Clements, op. cit.), and their entire flora and fauna must 
therefore, have migrated to them subsequently over the water. ' 

The distinctive flora of the California Islands has accumulated 
m th~s r~gion by virtue of the survival of disjunct populations of 
species m lo~all y fa vor.able sites. For several of the outstanding 
woody endemics, there IS clear paleobotanical evidence (Axelrod 
this volume) of progressive restriction in range, sometimes ac~ 
co~panied by th.e evolution of maritime ecotypes similar to those 
which are now Island endemics (Lyonothamnus, Quercus tomen
tella). Many of. the most unusual plants of the region are found 
not only on the Islands but also occur in adjacent mainland areas 
with similar climate; thus Pinus torreyana occurs only on Santa 
Ro~a lslan~ and on a small area of the coast north of San Diego, 
whde Salvw brandegei is restricted to the same island and a 
local colony near Santo Tomas, Baja California. 

In general, the representation of endemics in the California 
Islands is consistent with that in similar, adjacent mainland 
area.s and, as we have seen, roughly proportional to the size of 
the Islands. There are, however, two conspicuous exceptions to 
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this generalization. Guadalupe Island, with 2 endemic genera, 
32 endemic species, subspecies, and varieties, and a total of 56 
island endemics, is the most striking; but San Clemente Islan~, 
with 1 endemic genus, 11 endemic species, subspecies, and van
eties and a total of 40 island endemics, is likewise very impres
sive.' With respect to Guadalupe lsl~nd, it seems. clear. that a 
relatively great age together with a high degree .of IsolatiOn. has 
made possible the accumulation of occ~sional m.Igrants at dif.fe~
ent times during the past. On such an Isolate~ Island, e~en If It 
is "saturated" in terms of numbers of species, establishment 
must be a relatively rare event and consequently the elimination 
of persistent relicts less likely than on the mainland or on islands 
closer to shore. The representation of endemics on San Clemente 
Island, which is out of proportion to its area or total ?umber. of 
species, suggests that it may likewis~ hav~ had a relative!y high 
degree of historical permanence ~nd IsolatiOn, both o~ which are 
compatible with the known geological facts. In com~ar~ng the t.wo 
islands, which are very likely of comparable age, It Is temptmg 
to ascribe the higher proportion of endemics on Guadalupe Island 
mainly to its greater isolation and consequently lower rate of 
immigration. 

There are vast differences between the flora of San Clemente 
Island and that of Santa Catalina Island, which is considerably 
closer to the mainland and has certainly been connected to it 
during parts of the Pleistocene (Raven, 1963). This strongly 
suggests that the rate of establishment on the islands nearer 
shore either overland during the Pleistocene or over the rela
tivel; small water gaps that now separate them from the main.land, 
has been higher than that on San Clemente Island and much higher 
than that on Guadalupe Island. The floras of Santa Cruz, Santa 
Rosa and Santa Catalina islands are relatively similar to those 
prev;lent on the mainland at the present ~ime, w~ereas those ~f 
San Clemente and Guadalupe islands consist of mixtures of van
ous elements present on the mainland in the past, as well as dis
tinctive endemics that may have evolved in situ. The floras ~f 
the four smaller, recently submerged islands are much poorer lll 
endemics which is consistent with their recent arrival from nearby 
islands and from the mainland in relatively recent time. The dis
tinctive floras of Guadalupe and San Clemente islands have, not 
surprisingly, been most susceptible to the activities o.f European 
man, his weeds, and grazing animals, and thus provide models 
for the destruction of island biota which is occurring all too 
rapidly over the entire surface of the globe. 
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