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ABSTRACT—-Asphalt impregnated sediments at Rancho La Brea (Los Angeles Co.), McKittrick (Kern Co.),

and Carpinteria (Santa Barbara Co.) in California pro
range from over 50,000 radiocarbon years to modern.

ground dwellers, (2) aquatics, (3) scavengers, and (4) miscellaneous.
earlier authors, most specimens represent modern species.

vide a rich Quaternary insect record. Ages
The major palececological groupings are: (1)

Contrary to conclusions of
Only two documented terminal Pleistocene

extinctions are known, both dung beetles (Scarabaeidae).

Late Quaternary insect-bearing asphalt deposits
which are similar in many respects (Akersten 1980),
occur near Talara, Peru (Churcher 1966), Fyzabad,
Trinidad (Blair 1927), Binagady, Caucasus region of
U.S.S.R. (Bogachev 1948), and California. The Cali-
fornia asphalt deposits (especially Rancho La Brea)
are well known for their Late Pleistocene vertebrates,
but the abundant invertebrate and plant fossils have
been little studied. A few entomologists have pub-
lished on the insects of these deposits, but most
early papers contain significant errors in identifi-
cations and interpretations. This paper summarizes
the palececological data from a series of papers
(Doyen and Miller 1980, Gagne and Miller 1982, Miller
1978, Miller et al. 1981, Miller and Peck 1979, Moore
and Miller 1978, and Nagano and Miller ms) on the
insects of Rancho La Brea, McKittrick, and Carpinteria
asphalt deposits.

W.D. Pierce authored most of the publications on
Rancho La Brea and McKittrick insects. Although he
was among the first workers in North America to
appreciate the significance of Quaternary insects and
their potential as paleoecological indicators (Pierce
1961, Ashworth 1979), Pierce's papers and taxonomic
procedures were replete with errors. Serious problems
result from his erection of taxa based on fragmentary
specimens; Pierce felt that fragments he could not
associate with known species should be described as
new taxa so that they could be considered "identified!
His taxonomic procedures and lack of modern ecological
data also led him to radical paleoecological conclu-
sions (e.g. Miller and Peck 1979:99).

RANCHO LA BREA

The Rancho La Brea asphalt deposits are located
in Hancock Park, Los Angeles, Los Angeles County,
California. Before the reopening of Pit 91 in 1969,
emphasis was placed on large vertebrates; Pierce's
material was largely salvaged from the miscellaneous
material associated with the vertebrate collections
at the Natural History Museum of Los Angeles County
(LACM). Future studies should be directed toward
insects taken by the Rancho La Brea Project from the
reexcavation of Pit 91; the earlier collections,
which are almost entirely lacking in detailed strati-
graphic data, are best used only as a supplement to
the more significant Pit 91 material. For additional
background see Kurten and Anderson (1980), Miller and
Peck (1979), Stock(1956), and Woodard and Marcus (1973).

The popular generalization of accumulation of
fossils at Rancho La Brea presents a picture of great
pools of continuously active liquid asphalt ("tar
pits") which trapped unwary animals; these in turn
attracted scavengers which also became trapped. How-
ever, recent studies indicate that such "death traps"
had only a minor role in the accumulation of fossils.
Reinterpretation of stratigraphy, and radiocarbon
dating indicate that the fossil deposits were formed
at the sites of discontinuously active asphaltic seeps
during the accumulation of alluvium from Late Pleisto-—
cene to present. Most deposits are stratified and can
be correlated with facies of surrounding sediments
which are not oil impregnated. The 'pits" at Rancho
La Brea were artifacts of excavation, and did not
represent naturally occurring deep pools of ligquid
asphalt. While the larger and more continuous fossil
accumulations probably represent areas where animals
were mired in flows or small pools of asphalt, many of
the smaller accumulations probably represent localized
fluvitile concentrations of bones in stream channels
or ponds. Once buried, the fossils were impregnated
by asphalt premeating upwards and laterally.

McKITTRICK

The classic vertebrate fossil localities (e.g.
Schultz 1938) are about 0.8 km south of McKittrick,
Kern County, in the southern San Joaquin Valley of
California. This biota is considered Late Pleistocene
although there is some "admixture of a later (Recent,
but not present-day) assemblage' (DeMay 1941). Plant
material from a University of California excavation
(lacking further data) yielded a radiocarbon date of
38,000 + 2500 years before present (UCLA-728 in Berger
and Libby 1966). Schultz (1938), Sternburg (1932),
and Blum (undated field notes at LACM) all mention the
occurrence of younger layers of better stratified
asphaltic matrix containing insects and only small
vertebrates, above the Pleistocene vertebrate bearing
layers of these original localities. An additional
deposit similar to McKittrick is located near Maricopa
(also in Kern County), but its insect fauna has not
been studied.

Pierce's sites 3 and 4 (LACM Invert. Paleo. Loc.
260) were southeast of the original localities, east
of the present State Highway 33 about 1.2 km south of
MeKittrick (Pierce 1947, Miller and Peck 1979).
Stratigraphic and age relationships of Pierce's lo-
calities to the classic localities have not been
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determined , but Pierce's localities appear to be
much younger (radiocarbon dates pending). Specimene
reported by Essig (1931} from an unstated locality(s)
probably came from surface layers similar in age to
Pierce's sites 3 and 4.

Schultz (1938) summarized McKittrick taphonomy:
++.0il reached the surface from numercus small dis-—
continuously active petroleum seeps and spread out in
sheets a fraction of an inch or so in thickness [and]
it became intercalated with clay, sand, gravel, and
windblown material. The resulting product is a rudely
stratified material consisting of fine and coarse
sediments more or less uniformly saturated with petro-
leum. The upper layers which contain a Recent verte-
brate fauna seem to be somewhat better stratified than
the lower levels which contain the Pleistocene verte-
brates. ...during the summer months ... oil became
fluid enough to spread over large areas; while the
winter rains carried in most of the clastic material."

CARPINTERTA

The Carpinteria asphalt deposit is located about
1.5 km southeast of Carpinteria,Santa Barbara County,
California. TFossils were excavated from the asphalt
mine there starting in 1927. The mine was later aban-
doned and the site used as a refuse dump beginning in
the 1940s. Limited insect material is available from
the early excavations (Doyen and Miller 1980, Lance
1946, Miller 1978, Miller and Peck 1979, Moore and
Miller 1978), and the fossil deposits are now inacces—
sible. Radiocarbon dating indicates an age of greater
than 50,000 years (Miller and Peck 1979).

PALEOECOLOGY

Interpretation of accumulation and preservation
in asphaltic matrix is difficult, but two distinct
processes appear to be involved: direct preservation
(Z.2. entrapment in viscous asphalt) and indirect
preservation (Z.e. impregnation with asphalt subse-
quent to death and burial). Accumulation of asphalt
deposits occurs in two major ways (e.g,Campbell 1979):
the horizontal flow (forming thin, radiating layers)
and the filling of natural depressions (forming lense-
like deposits). The former accumulation is more
common at McKittrick, the later more common at Rancho
La Brea, but both seem to occur at each locality.

Entrapment of insects occurs in four ways: (1)
attraction to carrion or other material already in
contact with asphalt, to be expected among the scav-
enging insects; (2) attraction, especially of aquatic
species to pools of o0il and water which appear as
water (e.g. Pierce 1949: fig. 6); (3) attraction to
asphalt itself; some insects are attracted to fresh
tar coating roads (Saylor 1933, Borell 1936, Hubbs and
Walker 1947), and some to burning oil (Van Dyke 1926,
Linsley 1933). This attraction may be due however,
to the warmth of the roads and fires. Deposits of
apparently burned asphalt at Rancho La Brea and
McKittrick indicate nmatural asphalt fires have occurr-
ed there (W.A. Akersten, pers. comm,); (4) accidental
trapping without attraction when insects crawl or fall
into asphalt and are not able to free themselves. In
practice, taphonomy is a product of all these process-—
es, each of which has occurred at modern asphalt seeps,
but the relative importance of each process is not
known. The physical characteristics of the asphalt
seep and the circumjacent microhabitat(s) are also
important; some species may have been more attracted
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than others to the particular microhabitat(s) present.

Brea insect fossils may be placed in the following
crude paleoecological classification: (1) aguatic and
semi-aquatic species which lived in water overlying
the tar or were attracted to tar appearing as water;
(2) scavenging species which lived on or were attract-
ed to carrion or dung: (3) grecund-dwelling beetles and
other terrestrial crawling species; (4) miscellaneous
stray individuals of herbivorous and other species
which are not preserved in significant numbers; (5)
fragments of insects from feces and gut contents of
vertebrates. It is presently not possible to distin-
guish members of the minor last category from the
others, but careful studies of vertebrate feeding
habits (e.g. Mayhew 1977) may eventually allow differ-
entiation.

Although the palececological conclusions that can
be drawn from California brea entomofaunas are limited
at present, further study of the modern and fossil
faunas promises to allow significant contributions to
paleoecology(such as those possible in Europe, where
the modern fauna is well known). The Brea insects
offer data not only on (Quaternary climatic changes,
but also on changes in community composition. This
will allow evaluation of postulated terminal Pleisto-
cene changes in community ecology.

EXTINCTION

Widespread extinction among large vertebrates at
the end of the Pleistocene was probably due largely
to climatic and resultant ecological changes, with
perhaps some influence from human hunting (e.g. John-—
son 1977, Martin and Wright 1968). Axelrod (1967) and
Martin and Neuner (1978) have suggested that low sea-
sonality of Pleistocene environments permitted the
establishment of very complex communities that lack
modern analogues, and that the inception of Holocene
seasonal environments was a major cause of terminal
Pleistocene extinctions. Many extinet birds and
mammals are known from the California asphalt depos-—
its. Invertebrates other than insects have not been
adequately studied, but none have been recognized as
extinct. No extinct plants are known from any of the
California asphalt deposits (Miller 1979).

Studies elsewhere in North America (Ashworth
1979, Matthews 1977) and in Europe (Coope 1978) in-
dicate that almost no extinction of insects took place
at the end of the Pleistocene. At Rancho La Brea and
McKittrick, the extinction picture has been clouded by
Pierce's many supposedly extinect taxa. Most of these
have now been placed in synonymy of extant taxa,
others have been recognized as extinct, and others are
impossible to identify because of the nature of the
types and the taxonomic condition of the groups con-—
cerned. TFor example, it is presently impossible to
properly identify Serica kanakoffi Pierce 1946, but
there is no good reason to assume it is not conspec-
ific with an extant (but unidentified) species. Serica
is a large, poorly understood genus of plant feeding
beetles; it is best to assume this species to be ex-—
tant until contrary evidence is found. The specific
identity of the scarab FPhaneaus labreae (Pierce 1946)
also cannot be determined due to the broken and dis-
torted condition of the holotype. The millipede
"Spirobolus" australis Grinnell 1908 is another un-
identifiable taxon, known only from the fragmentary
types, which lack diagnostic characters necessary for
identification. Contontis remmans Pierce 1954 is not
conspecific with any described species (Doyen and



Miller 1980), but this does not mean it is extinect.
Coniontis is a genus of numerous poorly understood
species, probably including at least several un-
described species. . remmans probably still lives
in southern California, but has not yet been recog-
nized (most Coniontis in museum collections are un-
identified or misidentified}.

The scarab beetles Copris pristinus Pierce 1946
and Onthophagus everestae Pierce 1946 appear to be
extinct. The most closely related species occur to-
day in Mexico (and into Texas for Coprie) and are
associated with mammal dung. It is probable that the
reduction of dung availability due to terminal Pleis-
tocene mammal extinections, as well as direct effects
of the changing climate caused the demise of these
scarabs. However, even if the large mammal fauna had
survived into the Holocene, the scarabaeine fauna of
California might not have survived the present sca-
sonal dry periods, since their successful reproduc-
tion requires adequate moisture (Miller et al. 1981).
It is, of course, possible that one or both of these
species still lives in inadequately collected regions
of Mexico and remains to be rediscovered.
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