FISH REMAINS, MOSTLY OTOLITHS AND TEETH, FROM THE
PALOS VERDES SAND (LATE PLEISTOCENE) OF CALIFORNIA

By Joun E. FITCH!

ABSTRACT: Eleven exposures of Palos Verdes Sand in
southern California and an exposure in northern California
believed to be equivalent to Palos Verdes Sand yielded neariy
2,000 otoliths, several hundred teeth and an assortment of other
fish remains. These represented 18 kinds of sharks, skates and
rays and 84 teleosts. In the southern Californian deposits, one
shark and 10 teleosts were southern species, whereas the deposit
in northern California contained remains of five teleosts that
could be considered southern species at that latitude. Four of the
84 teleosts were mesopelagics but all of the others were typical
inhabitants of the continental shelf, with most preferring non-
rocky habitat and relatively shallow depths. Based upon the pres-
ence of six locally extinct southern species and an analysis of
habitat and depth limitations of the 102 species comprising the
“Palos Verdes Sand” fish fauna, these deposits were laid down
during a lengthy period when ocean temperatures were consid-
erably warmer than they are at present. Deposition occurred in
sandy or sandy-mud bottom areas at depths no shallower than 10
fathoms nor deeper than 20.

The first report of fish remains from the Palos Verdes Sand is that of
Arnold (1903) who noted two stings from “Urolophus halleri?” found in a
deposit near San Pedro, California. Jordan and Hannibal (1923) quoted
Arnold’s record in their publication on fossil sharks and rays of the Pacific
slope but did not add any others. In 1956, Kanakoff listed 28 species (13
kinds of sharks and rays plus 15 of bony fishes) from five southern Califor-
nian exposures of Palos Verdes Sand (Los Angeles County Museum, Inverte-
brate Paleontology sites [LACMIP] 59, 66-2, 68B, 77 and 131). He reported
LACMIP 131 (in the 500 block, North Pacific Avenue, San Pedro) as being
“Lower Pleistocene San Pedro sand” but the exposure at this locality is
unquestionably Late Pleistocene Palos Verdes Sand.

Two publications by Fitch (1964, 1966) on a site at Playa del Rey
(LACMIP 59) listed 62 species (14 elasmobranchs and 48 teleosts), and
brought to 66 (17 elasmobranchs and 49 teleosts) the kinds of fishes known
from the Palos Verdes Sand of southern California.

Subsequent to 1964, 1 have examined six additional exposures of Palos
Verdes Sand in southern California (four near San Pedro and two on the
mesa south of Upper Newport Bay), and one outcrop north of Arcata (Cran-
nell Road) in northern California that appears to be an equivalent of Palos
Verdes Sand. Two of the San Pedro localities and the Crannell Road deposit
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were sampled extensively in that several hundred pounds of fossiliferous
matrix were collected, sieved under water and sorted from each, but only
small quantities of material were examined from the other four sites. In all,
these samples yielded nearly 2000 otoliths, several hundred teeth, and an
assortment of vertebrae, caudal stings, fin spines, gill rakers, bucklers and
miscellaneous bony fragments (Tables 1 and 2). A few additional fish remains,
turned over to me by George P. Kanakoff, then curator of Invertebrate
Paleontology, Los Angeles County Museum of Natural History, have been
included in this account, and otoliths and teeth collected by Lloyd Barker and
Roy Kohl at the Crannell Road site are mentioned in the species accounts. All
of the material, except that in the Kohl and Barker collections, has been
deposited at Los Angeles County Museum of Natural History.

Fanale and Schaeffer (1965), utilizing helium-uranium and ionium
radiometric ratios and measurements, estimated the age of the youngest
marine terrace at San Pedro (corresponding to Palos Verdes Sand) as 95,000
to 130,000 years before ths present (B.P.). Valentine (1961) reported that
the habitat, at the time and place of deposition, ranged from fine silty sand
to coarse sand and gravel depending upon the locality and exposure to the
open coast. Probable depth of deposition also varied depending upon locality,
but none of the several deposits examined during my studies appears to have
been laid down at depths greater than about 10 to 12 fathoms. Judged solely
by the fish remains (Fitch 1964, 1966), deposits of Palos Verdes Sand repre-
sent a lengthy period when the ocean off southern California was considerably
warmer than it has been at any time since temperature records were first kept
(Fitch, 1969b). Many of the mollusks reported from these beds are locally
extinct southern forms, and six of the fishes have not been seen much north
of Magdalena Bay during modern times, while three others rarely have been
reported from California even during several years of warmer than average
ocean temperatures (Radovich, 1961).

SOUTHERN CALIFORNIA SITES
Playa del Rey Area
Lincoln Ave. (LACMIP 59)

Many tons of fossiliferous matrix from this site were examined by per-
sonnel from the Los Angeles County Museum of Natural History during a
span of about three decades, and 1,409 otoliths, 276 teeth and numerous other
fish remains were found in this material (Fitch, 1964, and Table 2). Because
these items had been gleaned by an assortment of student volunteers who
were looking primarily for mollusks, and since the work had been done
without the aid of a microscope, I resampled the site in 1965 and removed a
200-pound field sample. Using microtechniques on the washed screenings
from this field sample, 1 obtained an additional 1,174 identifiable teleost
otoliths, and 58 teeth from 11 kinds of sharks, skates and rays (Fitch, 1966,
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and Table 2). Unfortunately, three fish species in my earlier accounts of
LACMIP 59 were misidentified. In my first report (Fitch, 1964), some of
the otoliths I called Phanerodon furcatus should have been Xenistius cali-
forniensis, and others were Trachurus symmetricus; also, the sagitta listed
as Sebastodes aurora should have been Prionotus stephanophrys. In my later
account (Fitch, 1966), Occa verrucosa should have been noted as Synodus
lucioceps.

San Pedro Area

Incinerator site

This locality was exposed when sand and gravel were excavated during
and following construction of the Harbor Freeway to the northern limits of
San Pedro. It is called the “Oyster Reef” by various college geology instructors
who take field trips to the area. It covers about 100 acres, being bounded on
four sides by the Union Oil Co. refinery (north), Harbor Freeway (east),
the city incinerator (south), and Gaffey Street (west). A 50-pound field
sample from this site yielded 36 otoliths from seven kinds of teleosts, and
identifiable jaw teeth from five species of elasmobranchs and one teleost.
In addition there were elasmobranch vertebrae (2) and dermal denticles (2),
as well as teleost teeth (4), vertebrae (23) and fin spines (3). The 13 iden-
tified species, based upon otoliths (o), caudal stings (s) and teeth (t) from
this site were:

Citharichthys stigmaeus (80)
Cymatogaster aggregata {20)

Dasyatis dipterurus (1t)
Galeorhinus zyopterus (1t)
Genyonemus lineatus (70)
Lepidogobius lepidus (20)
Myliobatis californicus (1s,7t)
Pimelometopon pulchrum  (1t)
Porichthys myriaster (%0)
Porichthys notatus (10)
Raja spp. (3t)
Seriphus politus (70)
Squatina californica (2t)

Sun Lumber Co.

This exposure was excavated extensively during freeway construction
and development of docking facilities throughout the Los Angeles-Long
Beach harbor area. The site is bounded by the Union Oil Co. refinery (north},
San Pedro-Wilmington Road (east and south) and the Harbor Freeway (west).
1t is about one-half mile east of the incinerator site, but fish remains have not
been nearly so plentiful. Only two species were identified from four otoliths
and a pharyngeal tooth found in a 50-pound field sample. One of the otoliths
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was from Porichthys notatus, but the other three were too eroded to identify
except as “embiotocids.” The tooth was from Rhacochilus vacca, an embio-
tocid with massive, distinctive pharyngeal dentition. In addition, the 50-pound
field sample contained 14 teleost vertebrae, one teleost fin spine and one
rodent tooth.

Subsequent sampling in other exposures of this bed yielded otoliths of
Genyonemus lineatus (4), Lepophidium negropinna (1) and Seriphus poli-
tus (1).

North Pacific Ave., 500 block (LACMIP 131)

Kanakoff (1956) listed three species of elasmobranchs and three of
teleosts from this site, based upon teeth, stings and otoliths found while
searching for mollusks over the several year period the outcrop was exposed.
The only part of this bed remaining in 1969 was on private property and
excavating was prohibited because of damage to the area by cave-ins. During
the years the site could still be sampled, I removed several hundred pounds
of fossiliferous matrix (mostly material that people had discarded while
searching for mollusks) and processed this for fish remains. I found remains
of the same three elasmobranchs that Kanakoff (1956) reported for this
deposit (plus those of 10 others) and the three teleosts he noted. My sampling
at this locality brought to 12 the number of identified sharks, skates and rays,
and the list of teleosts now numbers 32 (Tables 1 and 2).

North Pacific Ave., 700 block [= V.T. Bridge site]

During construction of the western approach for the Vincent Thomas
Bridge, the hill (terrace) on the east side of the street in the 700 block North
Pacific Avenue was cut down and hauled away. For several days during these
earth-moving activities, beds of shelly matrix were exposed and I removed
about 500 pounds of this material to search for fish remains. Although these
strata were only two short blocks (possibly 1,000 feet) north of LACMIP
131, the fish faunas at the two sites were not entirely complementary. In all,
I recovered teeth and stings from 12 kinds of sharks, skates, and rays, and
otoliths and teeth from 21 kinds of teleosts (Tables 1 and 2).

Newport Beach Area

Numerous outcrops near the top of the mesa that lies south of Upper
Newport Bay were sampled by personnel from the Los Angeles County
Museum of Natural History during two decades or more, and the fish remains
from two of these were listed by Kanakoff in 1956. Subsequent to 1956,
George Kanakoff sent additional fish remains to me that had been gleaned
from exposures of Palos Verdes Sand in the Newport mesa, and I sampled
several other outcrops that were uncovered during construction for housing
projects and a shopping center. Fish remains were meager in all of these
exposures, but since most of the fossiliferous Palos Verdes Sand in the New-
port Beach area has been covered up, hauled away or otherwise rendered
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