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THE BIOTA OF THE SANTA ANA MOUNTAINS
Willis L. Peguegnat

ZOOLOGY DEPARTMENT, POMONA COLLEGE, CLAREMONT, CALIFORNIA

The Santa Ana Mountains are located in southern California about forty miles
southeast of Los Angeles, ten miles east of the city of Santa Ana, and scarcely twenty
miles from the Pacific Ocean.

Covering nearly 400 square miles, the range is more or less clearly defined on three
sides by stream beds or canyons, while the remaining side merges without noticeable
change into the low-lying terrain at its base. Thus, the north end is delimired from the
Puente Hills by the canyon of the Santa Ana River, the course of which was maincained
during the uplift of the range at a point where the nature and orientation of the rocks
was such as to permic stream erosion. The east boundary is marked both by the stream
bed of the intermittent Temescal River, Lake Elsinore and the western extension of
the Perris Peneplain with which the Santa Anas merge south of the town of Elsinore,
and by the Elsinore Faulr, along which the range was uplifted. The Temecula River,
which is the only other stream able to continue its course across the crest of the rising
mountains, marks the south end of the range and the continuation of the Peninsular
Range of which the Santa Ana Mountains are the northernmost extension. Finally the
western boundary is  formed by the low Santa Ana Coastal Plain which dips gently
into the sea.

The longitudinal axis of the range, extending some 40 miles southeasterly from
the Santa Ana River, is marked by a crest that is locared excentrically, being nearer
the eastern border, and that culminates around its midpoint in Santiago Peak. This
peak, the highest of the range, attains an elevation of approximately 5691 feet above
sea level. The only other peak over five thousand feet on the entire range, Modjeska
Peak reaching 5481 feer, is located about one mile norchwest of Santiago. The remaining
major peaks (9 or so above 4000 feet, and abour 28 above 3000 feet) are so situated
along the crest that a line projected southeasterly from Sierra Peak, at the north, would
intersect most of them and find the rest Iying within two miles to the east or west. The
average clevation of the crest is approximately 3500 feer.

At no point is the transverse axis of the range more than 13 miles long, and
through the highest part of the range the distance from northeast to southwest piedmonts
is less than nine miles. The range rises from a platform which dips from an average
elevation of 1000 feet on the east to 500 feet on the west.

As a consequence of its relatively narrow width, low basement, and uniform align-
ment and elevation of its peaks, this range possesses many knife-edged ridges separating
the coastal plain from the interior valley. Furthermore, the rather abrupt rise and
acuminate apex do not lend themselves to the formation of lakes and subsequent
meadows but rather favor dry slopes and ridges with plunging streams that carry watey
to their mouths through deep, rocky canyons.

As for views, however, it is unexcelled. From Santiago Peak one can ger a compre-
hensive picture of the near and far terrain within which the Santa Anas are located,
for on a clear day one can see from Santa Cruz Island, off the Santa Barbata coast, 0
Table Mountain in Mexico. Following the compass to the northwest the eye follows
along the crest of the range across the abrupt canyon of the Santa Ana River to the
low-rolling Puente Hills, which merge with the Los Angeles Basin near Pomona; to
the west, over the relatively featureless coastal plain, lies the Pacific Ocean with Santa
Catalina and San Clemente Islands; turning to the southeast one sees rather extensive
mesas in the near distance and on beyond, over the Temecula River, the Palomar and
Laguna Mountains; sixty miles to the east over the rolling peneplain San Jacinto Peak
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rises to an elevation of 10,805 feet; finally to the north and northeast, across the great
San Gorgonio Pass, the Transverse Ranges composed of the San Bernardino, San
Gabriel, and Santa Monica Mountains complere the circumference.

This range was chosen for a biotic study because it had received licde atrention
from biologists, despite the fact thar its isolation from other ranges of southern
California held promise of unusual patterns of animal distriburion. Furthermore, it was
attractive because of its lack of popularity among the general public. This unpopularity
has resulted from the fact that motor roads available for public use have not as yet
reached much of the range. The only road that is freely open to public travel runs across
a relatively low portion of the range. Thus, foot trails offer the only means of pene-
trating to higher levels, since the unpaved truck trails, being resericted to the use of
authorized persons, are behind locked gates. Even the foot trails are closed to use during
the fire scason, which lasts from six to seven months each year. And a large part of the
higher terrain lies within the boundaries of a State Game Refuge, resulting in a mini-
mum amount of hunting. For all of these reasons, the wildlife of the region has retained
a “naturaloess” which is inconsistent with the proximity of large population centers,
The dme is near atr hand, however, when all of this will be changed by the proposed
construction of a highway along the crest of the range.

This paper presents a survey of rhe plants and vertebrate animals and a study of
the ecologic communities of the range. In order to compensate for both the wide scope
and the large area of this study, field work was carried out most intensively on thar
pare of the range lying between Bedford and Los Pinos peaks, on the north and south,
and the boundaries of the Cleveland National Forest on the east and west. This area
includes the higher portion of the range and comprises nearly 75 square miles, as
measured on a plane surface map.

Field work on this project was begun in the fall of 1937 and was continued more
or less uninterruptedly until November of 1941. Subsequently occasional trips have
been made to rhe range as late as May of 1951.

GEOLOGY OF THE REGION

The earliest geologic event in the region of the present range, of which we have
certain knowledge, was the deposition in Triassic of limestones and other sedimentary
rocks. According to Mendenhall (1912) these beds were subjected to intense defor-
mation in rthe Jurassic period. This, then, matks the first crogenic movement in the
formation of the range. Following rhis deformation, and before the range attained its
present heighe, irs base was invaded at least five times by waters of ancient seas. During
these continental subsidences rock beds several thousand feet thick were deposited along
much of the southwestern face and, to a greater or lesser distance, along the north-
castern piedmont. From maps presented by Reed (1933) it seems possible to say that
the Santa Ana Mountains were connected to the present Caralina Island by a land
bridge in lower Miocene. The lasc submergence of this region occurred in Pliocene,
with the advent of the Fernando sea.

Probably early in the Quaternary (Dickerson: 1914), the northeast side of the
range became the locus of a crustal fracture along which it was uplifted and tilted to
the sourthwest, causing the recession of a part of the Fernando sea, and renewing stream
activity on the mountain. Stream terraces are easily observed in several of the canyons,
notably Silverado, on the Pacific slope. These lend credence to the belief by geologists
that this last uplift was intermittent and commenced before latest Pleistocene times.

The basement complex or core of the Santa Ana Mountains is composed of mera-
morphic and partly metamorphosed sediments, together with granitic intrusives. The
limestone elements here have yielded Triassic fossils, according ro English {1926). The
major granitic intrusion is commonly estimated to have occurred during Jurassic time,
because it is intruded in rocks of Triassic age and overlaid unconformably by Cretaceous
strata.

This central core of hard rocks is noticeably narrow at the north end of the range,
but it widens out perceptibly to the southeast where it merges with the resc of the
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Peninsular Ranges and the extensive Perris Peneplain which, according to English, are
granitic. Along the flanks of this basement complex the principal rocks are sedimentary
clays, shales, and sandstones deposited by the various ancient seas and continental
agencies. These are much more common toward the north end of the range.

Evidence gained from this study substantiates the belief thar there is a close
correlation berween the distribution of rocks, of given kind and age, and plants. This is
particularly true of the north end where my distributional map of the dominant plant
species fits very closely the arrangement of rocks of various types as shown by English
for the same area.

THE CLIMATE OF THE REGION

All aspects of the climate of the Santa Ana Mountains are affected by the
northwest-southeast trend of its axis. This orients the range at right angles to the path
of the rain-bearing southwesterly winds and resulrs in a large difference in the rainfall
of the two slopes. This might be expected to create a more mesophytic vegetation on
the moister slope but with the exception of protected local areas this is nort true, because
the moister side is also subjected to the direct effects of the sun. As a result insolation
becomes an important factor in equalizing the differential of vegetation that would
otherwise occur.

Some original dara on temperature distribution were obtained through the use
of recording thermographs. They were placed in shelters constructed with a double
roof, a perforate floor, and walls made of slats. Six of these were installed at different
elevations on the interior slope. Each was placed in a different type of vegetation; hence
the temperatures recorded are not those of free air,

The mean annual temperature of the lowest station, locared in the sagebrush
community at 1400 feet, was 16 degrees F. higher than that of the highest station,
which was Jocated in the chaparral of Santiago Peak ar 5600 feer. This would indicate
an average depression of temperarure of about 3.8 degrees F. per cach 1000 feet increase
of elevation. This drop is not uniform and also the apartness of the two stacions cited
above is grearer during the night and winrer than during che day and summer. This
fact is probably accounted for by the greater circulation of air thar occurs during the
diurnal hours and summer months.

The diurnal range of temperature is grearer during the summer than in the
winter, and also greater at the lower stations than on Santiago Peak. It is also noticeably
greater on southern exposures than on northern exposure, at the same clevation, A
check made during February of 1940 on the southern and northern aspects of Santiago
Peale shows a range from a high of 53 degrees F. to 2 low of 35 degrees F. on the
former, and a lesser range from 47 degrees F. to 40 degrees F. on the north. In larger
measure this may be accounted for by differences in the vegeration and consequent
differences in air movement; the north-facing aspect is covered by Canyon Live Oaks,
while the south-facing aspect supports a medium-ro-dense chaparral.

The lowest monthly mean temperature is reached in January, though temperatures
of 32 degrees F. or below may be recorded at the higher stations as early as October, or
as late as April. The period of frost, at the various elevations, could not be checked
very well, since 1940 was a year of moderate temperature. It was noted, however, that
the earliest frost occurring on Santiago Peak came October 26, and the latest for the
winter 1939-40 came on April 24. Temperatures as low as 32 degrees F. were not
recorded at 1400 during 1940, a fact significant in itself.

It is a lamentable fact that thermographs were not operating during the winter
of 1936-37, for it was one of the coldest experienced in this region for many years. The
lowest temperatures were reached in January. Two interesting observations were made
during this cold period. The laurel sumac (Rbus lawrina) and sugar bush (Rbwus ovata)
in many places grow side by side, though the lacter has the higher alritudinal range.
Both plants have a very similar growth form, yet one was markedly affected by this
cold period while the other was not. All of the aerial portion of the laurel sumacs was
killed, while sugar bushes only a few feer away were not damaged. Observations on the






