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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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2 WiLLis E. PEQUEGNAT

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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THE BIOTA OF THE SANTA ANA MOUNTAINS 3

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



4 WiLLis E. PEQUEGNAT

subsequent effects of this cold period have shown that only a small number of the
individuals of this species were entirely killed, for stump sprouts appeared in many the
following spring, and yer the damage done to all has not been entirely compensated for,
even after 13 years. The majority of laurel sumacs entirely killed were growing above
2000 feet elevation.

Snowfall during this year was unusually heavy. Ordinarily only 2 moderate amount
of snow falls on this range, but in 1937 it remained on the ground and chaparral plants
in considerable depth, above 3500 feet, for several weeks. Some of the chaparral species
on southeastern exposures above 4500 were severely damaged as a consequence. A
possible explanation of this is found in the fact that most of the plants growing here
were successional following fire and, thus, those having optimum development at
lower clevations. It is perrinent ta point out that the snow-line during this period
reached its lower limic near 3500 feer, which is the point ac which the noticeable
transition from the ddenostema-Ceanathus o the Arctostaphylos-Garrya fascies of the
chaparral community occurs.

All stations record the highest mean temperatures to come in the month of July.
Below 3000 feet, the temperatute curve rises steadily from a low-point in January to its
high-point in July; above this elevation, the temperarures continue to drop, reaching
a low-point in February.

Arbitrarily choosing a mean monthly temperature of 70 degrees F., the following
observartions as to the length of time that this or higher means are mainrained may be
of some interest: At 1400 feet, mean temperatures above 70 degrees F. were main-
tained for four consecutive months, beginning in May and ending in August; at 2700
feet, this period is of three months duration, as it is at 3600 feet, beginning in June
and running until August; but on Santiago Peak, a mean monthly temperature of 70
degrees F. is attained in July only.

A close check on the earliest dare of blooming in relation to altitude was kept on
three shrubs, viz., Adenostema fasciculatun, Cercocarpus betuloides, and Ceanothus
crassifolins. ITn 1938, 1 found that an average lag of from 13 to 15 days per thousand
feet intervened between the eatliest bloom of these plants at their lowest and highest
alticudinal limits. These records were kept strictly for the same slope exposure at all
elevations, for on April 9, at 2500 feet, Ceancthus crassifolizs was in full bloom on
north-facing slopes and in fruic on southern exposures, though the plants were only
separated by a few yards. This lag is usually longer for plants blooming in late winter
than for those blooming in rhe spring and early summer, probably due to the greater
convectional mixing of air masses in warmer months.

A pertinent observation on a possible correlation between the activities of birds
and the seasonal ascent of temperatutes on the mountain was made in 1940. On March
30, 1940, large numbers of Black-chinned Sparrows were concentrated in the sagebrush
community all along the base of the mountain. These birds seemed not to be migrants,
but birds intent on breeding here, for a large group had already filtered through the
region. On April 13, the first sparrow record was obtained at 2600 feet; it was not until
near the first of May that the first bird was observed on Santiago Peak. During this
interval of one month, the number of birds at the lower elevations gradually thinned
out until the normal equilibrium between environment and population had been
reached. Tt is interesting to observe that the mean temperature ar 1400 feet was G0
degrees T. when the first Black-chinned Sparrows were recorded at this elevation, and
that this temperature was just attained on Santiago Peak when the first record of these
birds was made on this peak. A similar lag occurs in nesting activities. In 1940, the
first eggs of this species were found when the mean temperature had reached 75 degrees
F. This was artained on May 135, ar 1400 feet, and about June 15 on Santiago Peak.

Temperature inversion was detected on the range, and although this phenomenon
probably occurs on suitable nights at any time of year, it is here characteristic of spring
and summer months. On the basis of altitudinal distribution of temperature, we may
divide the total day into four periods. The first of these, the night period, extending
from about 9 p.m. to 6 am, is the time when temperatures are higher berween 3000
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and 5000 feer rhan below or above (inversion); then follows a period of transition,
lasting about 3 hours, when radiation and convection disrupt the thermal belt and
produce the temperature gradient characteristic of diurnal hours; this, in turn, is upset
ac dusk by the differential in radiation; and finally air drainage begins to reform the
thermal belt. At night the remperature gradient may rise rapidly from the valley floor
to reach a maximum difference of 15 degrees F. at 4000 feet.

A possible effecc of inversion upon biological activities was observed in 1940. A
few plants of buckthorn began to bloom as carly as January 2, but the peak of blooming
was not reached until abour January 29. The unusual fact was rthat the bloom was
uniform throughout the alritudinal range from 1400 to 4500 feer, Moreover, by March
15 many of the plants were in the fruiting stage, but those between 2000 and 4000 feet
were noticeably more advanced. This created the interesting spectacle of a belt of plants
in fruit separating lower and higher belts of plants still in bloom.

When considering rainfall the year is divisible into two portions of unequal
length, a dry season consisting of 7 consecutive months beginning in May and ending
in November, and a wet season beginning in December and ending in April. Some
rainfall has been recorded in every month of the year, but over 90 per cent of the
annual precipiration occurs in the five months of the wet season. Much of the remainder
falls in storms of such short duration and extreme intensity, particularly in the fall,
that it is of lictle value to either plants or animals, since much of it runs off in torrencs
or evaporates before penetrating far into the soil. In September thunder showers of
short duration are a common occurrence, but the rainfall that accompanies these storms
is largely deposited on the upper reaches of the mountain. For example, during a 7-day
period in Seprember, 1939 nearly five inches of rain were recorded from Santiago
Peak, while only a trace of rain fell upon stations below 1200 feer. At this same time
the fire observer on Santiago Peak recorded 400 lighming scrikes on the ridges about
him. Some of these started fires in the timbered sections, but the heavy rains extin-
guished all of them.

In order to gain some information related to the distribution of rainfall upon the
range proper, six rain-gauges constructed after plans drawn by Kadel (1925) were
installed at various levels during the years 1939-40 and 1940-41. These two seasons
proved to be near extremes, as indicated by figures obtained from the Holez Ranch,
located at 1275 feet in Silverado Canyon, At this stafion the average rainfall is approxi-
mately 22 inches. The extremes for the 22 seasons (1919 to 1940) available to my
study were 1341 and 39.98 inches, occurring in 1924-25 and 1940-41 respectively.
Since the roral in 1939-40 was 17.28, this can be considered to be representative of
a dry year, so far as the purposes of this study are concerned. Subsequently, in the period
from 1946 to the present, this region has suffered from a very severe drought. Data
obtained from the rain-gauges were used to document the following assertions.

Since the Santa Anas lie athwart the humid southwesterly winds, it had been
expected that there would be a considerable differential of rainfall between the wind-
ward and lee slopes. It was found thar the apartness of the two sides with TESPECT tO
annual torals of rainfall was negligible on the piedmonts but was marked on the
mountain mass. For example, whereas the windward slope exceeded the lee slope by
only two inches of rainfall ar 1000 feet, the former exceeded the latter by 18 inches at
elevations between 2000 and 3000 feer. And this differential was maintained, although at
a reducing degree, until the elevarion of 4000 feet, ar which point the influence of ridges
and passes disrupred the pattern. Furthermore, it was found that a maximum rainbelt,
lying berween 2000 and 4000 feer was characteristic of the windward slope but not of
the lee slope. Thus, while rainfall rotals between 2000 and 4000 feer on the windward
slope were greater than that of Santiago Peak (at 5691 ft.), they were always less than
the latter ar 2000 to 4000 feet on the lee slope.

As was mentioned before, the vegetational cover does not reflect this difference in
precipitation except in those regions of the windward slope where the canyons are
oriented on an east-west axis, thereby producing a north slope protected from insolation,
One such area is found in upper Trabuco Canyon whete the finest growth of Big-cone
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Spruce and maples present on the range are to be found. Here, too, one finds the only
madronas known to exist in these mountains. The whole aspect of this small area is
so mesophytic that it stands out as somewhat unrelated to the rest of the range, even
with regard to its fauna.

Extremes of rainfall certainly exert an important influence upon both plants and
animals. At the very beginning of this study the absence of very young live oaks around
or beneath large oaks caused me some concern. From size alone, it appeared that there
were, in most regions, abour four age-groups of the California Live Oak. The age of
the youngest of them was not known, but was estimated to be at least 10 to 15 years.
These trees were everywhere in the minority and extremely scarce on the range as a
whole. It seemed that this species would certainly die out were it dependent, zlone, upon
this small number of trees for its survival. That it does not was admirably exhibired
in 1941. Unusual amounts of precipitation occurred in December, which is soon after
the acorns are deposited, and was followed by a relatively warm January and unprece-
dented rainfall in February and March, Already in February, it was clear that this would
be the kind of year upon which live oaks depend for survival. Beneath every mature
California Live Oak many germinating acorns were found. By April the roors of many
of them had reached soil beneath the rich humus and, thus, had a good chance of
surviving the dry summer period. On April 4, 1941, I counted 28 germinating acorns
under one oak near the edge of Plot VII; on Seprember 10, it was found that 21 of
these were sdll living. At thar time it seemed that some of these with shallow root
systems would die before the advent of winter rains. But the survival of even one of
the original population beneath each oak would be sufficient to propagate the species.
It is possible that years of this kind, coming perhaps every sixty to one hundred years,
account for the nearly uniform age of the older trees on our rolling hills.

Similarly, the Spadefoor Toad had not been detected by me on the Santa Anas
before this heavy rain period. But in April nearly every rainpool was choked with
developing larvae of this species.

There are other years of more than average rainfall which cause more barm than
benefir. Usually this is due to floods which arise following extremely high deposition
of rainfall in any one month. In 1938, a year of this kind, canyons were scoured out,
filling pools with sand and straightening the channels of smaller streams. The effect
of these seasons upon the vertebrate animals is more noticeable with respect  to
amphibia, but is certainly as important to some reptiles, mammals and many birds.
Straightening of stream courses, removal of natural dams and filling of pools cause the
streams to flow more rapidly and dry up sooner in the spring. It removes as well a
large part of the amphibian population upon which water snakes and raccoons are
partially dependent; and, as in 1938, the population of water insects may be reduced,
which directly influences birds breeding in this communiry.

FOG

Fogs are common on the Pacific slope in the spring and summer months. Many of
these are restricted to the coast or, at most, penetrate to the base of the range, but a
few actually occur upon the southwestern slopes.

Daily records kept by the lookout on Santiago Peak, during the period from
May 21 to November 27, 1939, show that: 1) on 110 days fog was prevalent on the
coastal area for at least a parr of the morning; 2) that on 59 days fog occurred on the
southwestern slope at or below 3000 feer; 3) that only on 16 days did fog atrain the
vicinity of the peak at 5691 feer.

On several occasions, usually in the spring, I have watched fog attain an elevation
of 4000 feet, completely covering the coastal plain and ocean as far as the eye can see,
then subsequently pour through the major passes only ro disappear in the dry air of
the interior. These form in the late afternoon and gradually penetrate toward the
range, gaining in elevation as they reach its slopes, until the height of the passes is
reached. Afrer sunset, this fog begins to penetrate farther and farther across the
main divide onto the ridges and slopes of the interior.
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It is my conviction that these fogs play an important role in controlling the
distriburion of Coulter Pine on this range. Without exception, the largest groves are
adjacent to passes through which these fogs pour.

Time and again I have found the ground beneath these pines to be wet with water
dropping from the needles, upon which the fog had condensed. This, together with
the known fact that these pass areas receive heavy rainfall, may account for the unique
distribution pattern of this tree.

WIND

The prevailing wind on Santiago Peak comes from the southeast. In May, June
and July, westerly winds are common; in September, October and November, south-
westerlies and northeasterlies are more common. These latter winds are not only
opposite on the compass, but also in certain physical features; southwesterlies are
humid winds of relatively low velocity thar bring rain to the range, whereas, north-
casterlies are dry winds of rather high velocity.

During the fall and again in the spring, this region suffers from winds that sweep
with great speed out of the north, crossing the San Bernardino Valley and running
against slopes and ridges of the Santa Anas, to die out over the ocean. Anemometer
readings of berween 50 and 60 miles per hour have been recorded on Santiago Peak
during these winds. Usually they blow about 36 hours without respite, although they
may last only a day, or as long as 3 days. These winds are locally referred to as “Santa
Anas.”

The "Santa Anas” probably reach their greatest velocity on the north end of the
range near the Santa Ana Canyon. The effect on the vegeration in the more exposed
areas is very noticeable. In these places, about the only plant that forms exrensive
societies is chamise (Adenostema fascicmtatum), although an occasional manzanita or
buckthorn may be found. Instead of being of normal height (6 t 8 feet), however,
these plants are stunted to a height of from 12 ro 18 inches.

So far as I can determine these winds have little effect on the small mammals,
Birds, however, are seldom observed in flight far above the chaparral. I have experienced
a Sanra Ana on Santiago Peak when the temperature varied between 16 and 26 degrees
Fahrenheit, by night, and seldom went over 45 degrees by day. On one of these nights
a large carch of rodents was obtained from Plot III. In the morning it was noticed that
purple finches, jays, towhees, thrashers, juncos and thrushes remained huddled among
the protecting branches of the chaparral plants. Few birds were feeding before 10:30
aun. Because these conditions of cold and wind so shorten the forage period, there is
little doubt but that they are a cause of considerable bird mortality, especially when
they last for longer periods.

PLANTS OF THE REGION

Three hundred and forry species and varieties of plants have been detected in
the Santa Ana Mountains. It is known that this is not the total number of species to
be found here, but among them will be found those plants which, to the author’s
knowledge, most prominently affect the existence of vertebrate animals in this region.
Most of these plants have been idenrified by the author, although considerable aid has
heen offered by several taxonomists in identifying species in complex genera. It has
not been possible to give the exact identification for every plant, because some differ-
ences have been noted which, in the opinion of specialists, will be worthy of separate
recognition. Among these plants, the more salient are chaparral species in the genera
Arctostaphylos, Garrya, Ceanothus, and Lepechinia, Awaiting further work, these plants
have been given the name of the species to which they are most closely related.

The number of plants endemic to the Santa Ana Mountains is not large. Even
with completion of the work mentioned above, endemic species will not number over
a dozen. One of the interesting features of the flora is the facr thar several species reach
either their northernmost or southernmost station on this range.

Five of the planc formations described by Weaver and Clements (1929) are
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believed to be present on this range. Three of these, namely, the Pacific Prairie, Coastal
Sagebrush, and Coastal Chaparral, are more or less typical; the other two, that is, Sierran
Montane Forest and Woodland Climax, are less typical.

Of the 340 plant species, 125 belong to the chaparral community, 72 to the
woodland community, 70 to the sagebrush community, 57 to grassland, 9 to the forest
community, and 7 to the aquatic community, Discussion of the nature nf these
communiries is raken up in the section on Ecologic Communities,

ACCOUNTS OF THE SPECIES
PTERIDOPHYTA
Diryopteris
D. arguta. Wood Fern. This fern is common at low elevations under live oaks and
other woodland trees.
Polystichum
P. munitum. Sword Fern. Locally common on shaded slopes and in vicinity of

springs at intermediate elevations. Collected at Bear Springs, Modjeska Springs, and
Trabuco Canyon.

Woodwardia

W. chamissoi. Chain Fern. Relatively rare. Found only in thick tangle of meso-
phytic vegetation in near vicinity of water between 2000 and 4000 feer,

Pellaca
P. andromedaefolia. Coffee Fern. Common fern. Found around rocky outcrops on
even the more exposed slopes. Center of distribution around 2000 feet.

Notholaena

N. californica. Particularly common around rocks under chaparral plants on the
north end of the range. Collected in Upper Sierra Canyon atr 2300 feer.

Cheilanthes

C. covillei. Lip Fern. Found at low elevations in rocky situations along the eastern
aspect of the range from Santa Ana River to Temecula River.

Adiantum

A. jordani. Maidenhair Fern. Relatively rare. Found only around rocky outcrops
on densely shaded slopes. Collected in Trabuco Canyon at 2700 feet.

Preridinm
P. aguilinum var. pubescens. Common fern in vicinity of water; occasional on open
areas among Coulter Pines; important plant on Yaeger's Meadow.

Equisetum

E. funstonii. Horsetail. Found only in the larger canyons on the Pacific slope. All
collecting stations are below 2500 feet,

E. maximaum. Giant Horsetail. Rare. Found ooly at spring on Holy Jim Trail at
3800 feet.

SPERMATOPHYTA
Gymnospermae

Pinus

P. artenwata. Knob-cone Pine. Found only in the region of Pleasant’s peak between
3500 and 4000 feer. Isolated specimens may be found in canyons at lower elevations,
but usually grow in groups of from 10 to 1000 trees on ridges and slopes. These groups
are usually composed of trees of uniform age. Some groups are made up of trees as
young as 25 years, while tree-ring srudies show others to be 70 years. Many dead or
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dying trees are in evidence; none of these has over 80 annual rings. The root system is
relatively shallow. Two trees, apparently in their prime, were uprooted during a winter
storm in 1940, these trees had 60 annual rings. A few young seedlings are found
beneath the dying trees.

P. coulteri. Coulter Pine. Found only berween Los Pinos Peak ro the south and
Bedford Peak to the north. Grows most abundantly on interior slopes and ridges
adjacent to passes through which coastal fogs pour. There appears to be a causal
relationship berween occurrence of fog and abundance of trees. Ranges from 3000 to
5000 feet; maximum numbers between 3500 and 4500 feer. Because it inhabits ridges
and xeric slopes, this tree suffers considerably from fire.

One young grove on the ridge berween Mayhew and Indian Canyons is very
heavily infected with peridermium (Cromartinm coleosporiodes (D. and H.) Arch.).
It can be controlled by killing out the secondary hosts, which are herbaceous plants
belonging to the family Scropbulariacese. This fungus has distorted many trees by
girdling the rerminal spikes. Trees are also very subject to insect invasion.

Cones mature and nuts are liberated near the middle of June. On June 12, 1940
cones were bursting all through the day with a sharp, crackling report.

Psendotsnga

P. macrocarpa. Big-cone Spruce. Found more extensively than Coulter Pine. Grows
in canyon bottoms and on moist, north-facing slopes. Extends from 2000 feet in cool
canyons up to 3000 feet on Santiago Peak. One finds a few spruces on almost all of the
protected slopes of canyons on the Pacific slope, where the most important grove is found
in upper Trabuco Canjon adjacent to Yaeger's Meadow. Because it grows in moister
niches, this tree is not so frequently damaged by fire as is the Coulter Pine. New cones
are abundant around March 1; new vegetation-growth is abundant about the middle
of May.

Cupressus

C. forbesii. This cypress is confined to the north end of the range between Clay-
mine Canyon and Sierra Peak. Although a few trees are found in Santa Ana Canyon and
adjacent tributaries, the main grove, covering about one square mile, is found on sedi-
mentary sandstone and claybearing formations berween 1400 and 2400 feer. This grove
was discovered by W. M. Pierce in 1922, So far as | know, it represents the northernmost
extension of a tree with a decidedly discontinuous distribution.

Specimens examined after having been uprooted by mining operations were found
to have a shallow root syscem. Mature pollen is produced in late Ocrober: mature cones
are found about the middle of May. Because of its affinity for soils rich in clay deposits,
this tree may meet its ultimate destruction on this range through mining operations.

Over 90 per cent of these trees were destroyed by fire in November 1948, By April,
1949, prodigious numbers of seedlings were pushing through the soil. By April, 1051,
many seedlings had perished but those remaining were well-spaced and had grown to
a height of 10 inches.

Janiperus

J. californica. California Juniper. Uncommon on the Santa Ana Mountains. Found
only along the eastern foothills. More common across the Temescal Canyon on the
rolling Perris Peneplain.

Angiospermae
Typha
T latifolia. Cat-tail. Common along the edge of marshes or slowly running screams.
Taken art several locations on low lands between Elsinore and Temecula.
Sparganium

§. greenei. Bur-reed. Found with Typha in marshy areas. Collected only on low
lands south of Lake Elsinore.
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Awndropogon
A. saccharoides. Beard Grass. Perennial grass taken at low elevations on dry hillsides
and canyon walls.

A. glomeratns. Perennial grass taken in swampy areas on the Santa Ana Coastal
Plain.
Sorghum

S. halepense. Johnson Grass. Common on disturbed areas in grassland belt, par-
ticularly on Pacific slope. Invades roadsides locally.

Aristida
A. adscensionis. Triple-awned Grass. Annual grass found on rocky hillsides, below
2000 feet, principally on interior slope.

Stipa
S. speciosa. Spear Grass. Perennial grass. Very common. Found from base of
mountain to Santiago Peak. Invades open areas in chaparral belt.

S. coronate. Perennial. Found abundantly on grassy hillsides below 3000 feet. Will
inhabit open ridges in chaparral belt and open, dry washes.

S. pulchra. Perennial Found particularly on Pacific slopes. Inhabits exposed ridges
and slopes of successional sage.

S. lepida. Perennial. Common on successional sage areas and arid hillsides.

Miuhlenbergia
M. microsperma. Annual. Inhabits exposed areas in chaparral belr, below 2000 feet.

M. californica. Perennial. Around springs and sceps at intermediate alticudes.

M. rigens. Perennial. Occasional on hillsides; more common on dry stream banks
below 3000 feet.
Gastridium
G. ventricosum. Introduced annual. Found on grassy areas in sage and chaparral
regions.
Avena
A, farza. Wild Oar. Common in disturbed areas at low elevations. Has invaded
grassland belt and is occasional in the sage belt.
A. barbata, Slender Wild Oat. More common than fafza; occupies much the same
niche.
Melica
M. frutescens. Melic Grass. Perennial. Found on openings in sage belt and on dry
southern exposurcs below 1500 feet.

M. imperfects. Perennial. Inhabits rocky hillsides below 1500 feet.

Lamarckia
L. azrea. Golden-top Grass. Occasional in rocky regions at low elevations.

Festitca

F. actoflora var. hirtella. Fescue Grass. Found abundantly on openings in chaparral
belt.

"o

. megalura. Common in sage belt below 2000 feet.

. reflexa. Inhabits grassy hillsides and openings in sage belt below 1500 feet.

Browmas
B. mollis. Introduced annual. Found bencath plants of sage belt ac 1500 feet or
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B. trinii. Annual. Found on dry hillsides.

B. rubens. Introduced annual. Abundant in disturbed region, as on firetrails, below
.
3000 feet.

B. tectorpm. Native annual. Common in rocky regions and disturbed areas in
dense chaparral above 2500 feet. Abundant on the clearing on Santiago Peak.

B. madritensis. Occasional along trails and firebreaks at or below 3000 feet.

Agropyron

A. parishii var. laeve, Found along streams at intermediate levels. Not common.

Howdenm
H. pusillzm. Collected only around Lake Elsinore.

H. nodoswm. Collected only around overflow of Lake Elsinore.

Elymas
E. mriticoides. Found around small scepages from Santiago Peak, down to 2000 feet,

Sitanion
S. hyitrix. Collected in Santiago Canyon.

Carex
C. schori. Wer places below 2500 feet. Collected at San Juan Camp Ground.

Chlorogalum

C. pomeridianmm. Soap Plant. Found only on the north end of the range between,
Skyline Drive and Sierra Peak. Grows in sage belt, but is much more abundant in the
chaparral belt at, or above, 2500 feet. Apparently grows only on sedimentary formations;
hence limitation to north end. June 18, 1940, T found many of these plants had been
“hoofed out” by deer. The coarse fibers were removed from the bulb which was used
for food. Bloom begins June 15 at 2700 feet.

Allizm

" A. baematochiton. Wild Onion. Found in grassy places and open places in sage
belt below 2000 feet.

A. parishii var. keckii. Collected only in the near vicinity of Santiago Peak above
3000 feer.

A. sambornii. Found at low elevations on the inrerior slope only. Particularly
abundant on recently cleared fire trails below 2000 feet.

A. praecox. Taken only on the Coldwater Trail to Santiago Peak, ac 2300 feet on
damp, shaded slopes. In bloom, April 8, 1939,

Bloomeria

B. crocea. Galden-srar. Common on dry slopes and grassy areas in sage belt below
2500 feet. Blooms in Jate April and early May. Barliest date, April 15; latest May 25,
1938.

Brodiaea

B. coronaria, Collected only on north end around Skyline Drive on sedimentary
soils. Blooms in May.

B. capitata. Very common. Found most abundantly in grassland and green areas
in sage belt, although it was collected as high as Sanriago Peak on a southern firebreak.
Blooming period begins about February 15 and ends late March, at 1400. At higher
elevations is generally in full bloom around the middle of June.

e



12 WiLLIS E. PEQUEGNAT

Lilium

L. bumboldtis. Tiger Lily. Collected in Trabuco Canyon and at Bear Springs. Found

in moist tegions about springs in canyon beds from 1000 to 4500 feet, particularly on
Pacific Slope. Blooms from June 10 to July 15.

Fritillaria
F. biflora. Chocolate Lily. Rare on the Santa Anas. Collected only on the Bedford
Truck Trail in a grassy area at 2300 feet. Blooms in late February and early March.

Calochortis
C. splendens. Grows in grass belt or open grassy places in sage and chaparral belts
from base of mountain to Santiago Peak. In 1940 T checked blooming periods in relation
to altitude. First blooming date on Plot I (1400 feet), April 12; first bloom on Santiago
Peak (5691), May 24—a lag of 43 days for 4300 feet or 10 days per thousand feet
of altitude.

C. nurtallii var. australis. Rare. Found only on the north face of Santiago Peak
above 5500 feer. Blooms in June.

C. weedii var. intevmedins. Less abundant than splendens. Found only on Pacific
slope from Sierra Peak at least to Bell Canyon. Found as high as Santiago Peak, but
only on the southern aspect, and on disturbed areas. Blooms in June and July.

Yacca
Y. whipplei var. typica. Qur Lord's Candle. Abundant on rhe Pacific slope in
successional sage belt at low elevations. Found in successional sage and other openings
in chaparral belt as high as 5000 feet. Although blooming begins as eatly as April 1, the
peak is reached in May.
Nolina
N. parryi. Parry Nolina. Found at low elevations from Sierra Peak around the
southwest face of the range at least to Trabuco Canyon. Blooms in May. Nowhere
abundant.
Sisyrinchium
S. bellum. Blue-eyed Grass. Grassland and green areas in sage belt below 1500 feet.
Blooms from March through May.
Epiactis

E. gigantea. Common along stream banks below 2500 feet.

Populus

P. trichocarpa. Black Cotronwood. Not common. Found along streams from Pacific
side of Ortega Road to Trabuco Canyon.

P. fremontii. More common than abave species. Found along the lowest reaches
of canyons and stream beds at the base.

Salix

S. gooddingii. Collected along Temescal Canyon, principally at Lee Take, and Lake
Elsinore. Common in Santa Ana Canyon and Pacific slope canyons below 2500 feet.

S. laevigata var. araquipa. Common in larger canyons at low altitudes. Collected in
Temescal Canyon, but more common on Pacific slope where it is found along streams

up to 3000 feet.
S. lasiolepis. Taken from low elevations up to 4300 feet, as at Bear Springs.

Juglans
7. californica. Black Walnut. Not common. Found in canyons and washes and
occasionally on north-facing hillsides from the Santa Ana River south at least to Trabuco
Canyon. Found mainly on the Pacific slope. Flowers in March. Much more common. in
Puente Hills to the notth.






