Dr. William J. Libby: 1 would like to add my comments to give a
little more perspective for those who are not as checked out on
pine fights as we are. Pinus is a big, well-defined genus; it has
somewhere between 80 and 110 species or species complexes,
and in general they behave very well. By this I mean that shape
and other morphological characteristics of cones, for instance,
are relatively uniform, although they do vary in size, heaviness,
ete. The California closed-cone pines are an outstanding excep-
tion to this rule of relative uniformity; and this is one reason why
the island pines on Santa Cruz, Santa Rosa, Guadalupe, and
Cedros are of such interest. We have a greater variation in cone
type here within single populations on Santa Cruz Island than
within some subsections of the genus in other parts of the world.

This is further complicated by the recent work of Mirov and
Forde, which has shown that Bishop pine is by no means a simple
thing. What was considered to be a relatively good species ap-
pears to be at least three quite distinct, genetically separated
populations. In our current view, based largely on the work of
Linhart, Burr, and Conkle, it appears that Pinys remorata may be

no more distinct from Bishop pine than the three internal groups
are from each other.

Dr. J. R. Haller: The species of the genus Pinys may not be so
well behaved as Dr. Libby has implied. I have had some first-
hand experience with another group of pines, the P. ponderosa -
P.washoensis complex, in which the cone variability within some
populations, scattered from Mount Rose, Nevada, to British
Columbia, may be of the same order of magnitude as that of the
closed-cone pines on Santa Cruz Island. If the P. ponderosa -
P. washoensis complex is considered as a whole, it is probably
more variable than the P. muricatq - p. remorata complex; this
would be expected from its great geographic range.

Then too, if one considers the Mexican pines, which include a
sizeable fraction of the total number of species in the genus, one
certainly does not get the impression of uniform, stable taya.
Among the yellow pines, the Pinus ponderosa complex, the P,

highly variable and include a dozen or more smaller units that
have been treated by taxonomists as species, varieties, or often
ignored because of the continuous variability from one “‘taxon”
to the next. Furthermore, these large complexes are not com-
pletely distinct from one another, Among the white pines, P, flex-
ilis, P. monticola, and P. strobus, which are very distinct and
relatively stable in the United States, are all morphologically
linked together in Mexico through P. strobiformis, P. strobus var.
chiapensis, and the highly variable P, ayacahuite.
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The classification of izl;nds flcl)rwbli{)geog\rizhilszzlisp\;l‘rﬂ?zzz
vas fi empted by Alfred Russe allace, w ‘
}:;afse’f}l"(sltggt()t) cgtegorgzed them. as Oceanic, Arflmve?t C'Ocn::ir;trzlli
or Recent Continental. OCeanch[slandst.ar:nss ;;gdc:?; i
line formation; they are remote rom contine pre separatec
from them by deep seas; they contam‘no 1nd1§?noustsanand g
or amphibians, but an abundance of }')Hc'lsland mSZCth,e Galapagoé
some reptiles. Examples of oceanic islan s' ar Jhe Galapagos

Hawaii. Continental [slands are more varied in form tion;
?ﬁfy Iii‘;?;n both ancient and recent stratified .rocks; rf:f; :;g
rarely remote from continents; th«.ey always cont?un mam
amphibians; they may be divided into two groupfs, e contiment

Ancient Continental Islands are separated from the co ent
by 1,000 fathoms or over; they rese‘mble the c.or;ltllrvle:r:lt in £
1ogicél structure; their plants. and animals are 'ljuhg }‘r }Jef;;ilies
(individualistic); the fauna is fragmentary",'\\rltliman) families
and orders not represented; they are su'ff1c1ent y 1l"emoxred rom
the continent so that they always contain some p e%ntlsd a(n -
mals not allied to it, but to remote parts of the \f\ror . H; this
sense they resemble oceanic islands): E.\’amplez of ancien
tinental islands are Madagascar and New Zealan o b con.

Recent Continental Islands are rarely separate‘h rom the con-
tinent by over 100 fathoms; 1’they alsdo re‘sezil(;rte e;lfnoonst ent i
geological structure; thelr‘p ants an’ anllm ; are almost identi,
cal with those of the continent. Examples o ‘ nt continental
islands are the British Isles and Japan. It is E\q Tn hat th
California Islands belong in this category, although e do P

i -ating them from the mainland and from each other
g?;:?dse Snfgf;at;llr;i customary isolation for islands of this type.

i i i ds present a graded

r the standpoint of endemism, islands p t a grad
seriI:a[s()n;s weell. Orﬂ};’ in the Oceanic Islands are er.ldenuc famll’le‘s-
found, as with the Drepanididae and ./—\C.hatmelhdae .of‘ Igav\x.a}tln
and ti'le Geospizidae of Galapagos (considered a family by the

181



late Harry Swarth). Endemism is well marked among Ancient Con-
tinental Islands, where differences are specific or generic in
character, Among Recent Continental Islands, however, endemism
is minimal, with nearly all differences being subspecific in de-
gree. It is therefore apparent that we should not expect plants
and animals of the Southern California Islands to be strikingly
dissimilar from their mainland counterparts, but rather, that our
expectations should be attuned to those more subtle differences,
often apparent only to the specialist, that denote incipient speci-
ation.

Before proceeding to the papers on the zoology of the Cali-
fornia Islands, it might be well to consider further what these
islands are not. They are not oceanic in character (and here I
include the Ancient Continental [slands that resemble the
Oceanic Islands in containing plants and animals from remote
parts of the world); they are equally not a tropical archipelago
like the Sunda Islands in which one generation follows another
without the necessity for winter diapause, and where, as a con-
sequence, evolution proceeds at its most rapid pace, giving rise
to highly differentiated forms with a minimum of geographical
separation. They are temperate zone islands, although so situ-
ated as to partake of both warm-temperate and cold-temperate
climates in whole or part, or alternately on a seasonal basis, We
would, therefore, not expect individual islands to have evolved
different species or subspecies except among their least vagile
inhabitants, such as the amphibians, reptiles, and smaller mam-
mals, or the sedentary land snails and curculionid beetles; yet
even these have been known to negotiate distances greater than
those separating the California Islands by rafting and by other
means,

Such diversity as ocecurs may be attributed, I believe, to one
or more of the following circumstances, although others are by no
means excluded: (1) The Southern California Islands, eight in
number, are separable into a northern and a southern group, each
group of four islands having had a somewhat different geological
history and probably having been joined to the mainland at dif-
ferent times and in different places. (2) Each group has both
inshore and offshore islands, although the trend of the coastline
parallel to the northern group obscures this, while the separation
of the southern group is more marked. (3) The ridge of the “high”
island of each group (Santa Cruz of the northern group; Santa
Catalina of the southern), while not sufficiently elevated to pro-
duce the vertical life zones or belts found in the coastal moun-
tains, shelters and protects its shoreward slopes, affecting the
vegetation by influencing not only fog, but also wind, rain, and
sunlight, permitting the development of a more diversified flora
and fauna than on the exposed seaward south-facing side.

As to (1), it is apparent to anyone who has visited San'l\’lllgugl
Island in August that this most westerly of the n.orthern is .an. Z
is under the influence of the cold temperate regime associate
with the middle California coast north of Point 'Arguello. The
presence of Steller sea lion and tufted Ruffin at Rlc}'la.rdson Rock,
an outlier of San Miguel, testifies to this boreal afflmty,' as does
the presence intertidally of invertebrates more commonly egcoufnf—
tered at Monterey. As to (2), it would be expe_cted that the off-
shore islands would show increasingly fewer mainland forms than
the inshore islands of each group; also, that the remote southerly
island of San Nicolas might receive forms frorr{ the more remote
islands of the northern group (the tufted puffin nests at 1Begg
Rock, an outlier of San Nicolas), or even from thta more 1'so1 atg
island of Guadalupe, as well as from one of t.he inshore islands
of its own group. As to (3), the presence of pines on Sante; Cruz
and on Santa Rosa islands, insular extensions of the Santa Monica
Mountains, is reminiscent of their presence on Cedyos I.sland, an
insular extension of the Sierra Vizcair}o, Baja California, an_d o§
pines and cypresses that crown the higher 4,000 fOC{t iummlt o_
Guadalupe Island, 1alt(}ilough this island may never have been con

mainland. . ‘

nec\%’eed;fefhtierefore, ready to discuss the.: biota (?f the California
Islands, recognizing them as recent c.ontmental ls.lands, ItemPer-
ate in climate, separated by deep basins but reposing on the con-
tinental shelf, separable into a northern and a southern conunl-
gent, each with a somewhat different geolo.glcal hlstgry, eaﬁi
withlits inshore and offshore adherents, the higher su.m‘mlts oflt e
inshore islands arresting the lower cloud§ and providing sh.e ter
to their shoreward slopes. Furthermore, since nearly ‘all Qf these
islands were once joined to the mainland, we must think in terms
of absence as well as presence of mainland fOI.‘mS,‘ and COHSIdeli
whether this may be the result of possible extinction Causeddby
unsuitability of habitat or, as in the case of.Guadalupe, of preda-
tion, as well as of failure to arrive. And fmally_, the comemp}?-
raneous presence of man, the arch predator, during at lea§t the
last few millennia of plant and animal development, and his re-
sponsibility for introduction of new forms and destruction o.f old,f
needs evaluating if we are to arrivfa at a proper un.dfzrstandlng 0
the complex relationships existing in the insular milieu.
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