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pREVIOUS INVESTIGATIONS

.+t 5Ly PUBLISHED STUDIES of the arca in which the
¢ll Junction deposit is located are few and pone of
.t 1o the abundantly fossiliferous strata described

. Oote (1953) suggested that the high coastal ter-

. epesits which overlie the Crannell Junction deposit
.+ 1 northern extension of the Hookton Formation
-t late Pleistocene) exposed between Eurcka and
.. Lvexson (1958) traced the Carlotta Formation

« preistecene of Ogle’s Wildeat Group northward
« -=¢ Eel River Valley to the Mad River, about 6km
- { Cranneli Junction, by waterwell data. Evenscn
.« pt trace the Carlotta Formation north of Mad
: - hawever, he did recognize Ogle’s Hookton Forma-
. were, Unconformably underlying the Hookton imme-
4 north of the Mad River, Evenson recognized sedi-

. { marine origin as undifferentiated Wildcat Group

"+ nased on molds and casts of Clinocardium and
;- ma, This unit may be equivalent to the upper fos-
weqs chayey sands of the Crannel Junction deposit.
-+ Weed Sheet ({State of California Division of Mines

mo Geddogy, 1964) indicates that the Crannell Junetion

<ot consists of undifferentiated Quaternary marine de-

-« In this paper, the term Hookton Formation is re-

-+~ for the non-fossilifereus, brown misaceous sands
“vng the Crannell Junction deposit.

FIELD TECHNIQUE

v proent investigation is based upon systematic col-

oz through some 24m of section exposed at Crannel
»on, Cellecting began in 1964 and continued through
Ihe fosiliferous, friable sands of the lowest 6 - 8m

were especially suitable for screening and were passed
through a wide range of mesh openings, beginning with
£, 3", 1/16” {12mm, 6mm, [$mm}, followed by stand-
ard 16, 30, 60, 100, 120, 140, 200, and 400 meshes.
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meters

In the lower unit, the larger fossils are relatively fragile
and in some cases could not be removed from the matrix
without first being treated with a cementing agent made
by dissolving strips of clear, flexible plastic in acetone.
This yielded better results than Glyptal {General Electric
Cement No, 1276} or shellac. In the usual circumstance,
the fossilbearing layer was revealed by brushing an area
of about a square meter. The individual specimens were
then cleaned in place with brushes and probe, and allowed
to dry for a short time. Before removal was attemnpted, the
dissolved plastic sofution was applied to each specimen in
several coats by brush with a period of about 15 minutes
interval between each coat to allow the cement to pene-
trate and thoroughly dry.

The clayey sands of the highest 18m of exposed section
were soaked in water and then passed through screens
as in the lower unit. Specimens preserved in fossiliferous
coneretions were exposed by hammer and chisel method.

STRATIGRAPHY anp PALEON‘TO[ O

Lower Unit

The lower unit consist of about 6m of 4 "
sorted, massive, lithic quartz sand and pebble o kL
thickness of this unit is not known becayge 4., .
not exposed at Crannell Junction. Sand Eraine . e
aIly of medium size and range from angular ;. e
in shape. The gravels are concentrated iy iy, 1'
of this unit. They consist of well-roundeq e
chert, quartz, and sandstene in layers 2. 25, |
ness and are interbedded with sand beds, Ty, .
fossil bed occurs just above the uppermost graye b, -
bed is about 15cm in thickness and consiog ¢
packed fossils, the long axes of which are gm,:d:l‘
ed parallel to bedding. Most of the fossils | from o
unit are from this bed. Fossils also cccur in the yy,
interval below the principal fossit bed as ueh as i}
massive sand above it.

The fauna of the lower unit is composed prifc;:...
molluscan species, including 48 gastropods, 27 .

6 chitons, as well as 2 echinoderms and 7 arthr. ¢ ,,;_,( -
represented are bryozoans, annclids, foraminifer; j
plants, and vertebrates.

Particularly abundant molluscan foerms are: ¢,
cardium aff. C. meekianum, Macoma nasuta, M. oz
Siliqua patula, Telling bodegensis, T. modesia, Awra.,
versicolor, Cylichna attonsa, Epitonium indianorum, lf-,,
gelia barbarensis, Mitrella gouldi, Nassarius fosiar..
perpinguts, Olivella biplicata, O. pyena, Polinices iey..
Thais lamellosa, T. lima. Other abundant invencir,..
are Dendraster excentricus and Balanus hesperius ..
domus,

The gastropods and bivalves are gencrally welio
served and show little sign of abrasion. Entodesn; o
Telling bodegensis, T. modesta, Siliqua patula, Ma
nasuta, M. inquinata, M. expansa, Saxidomus nu
Tresus capax, and Modiolus flabellatus ave often ioxns
articulated with ligament preserved. In contrast, vahe
of Clinocardium aff. €. meekianum, Axinopsida serricaa,
Cryptomya californica, Mytilus edulis, Ostrea lun
Psephidia lordi, and Tellina salmonea are always do
articulated and Tresus nutiallii and T. capax generally ye
represenied by fragments. Hinnites multirugosus and o
tothaca staminea occur only as single immature vk,
while M tilus californianus occurs as inmatwre singe
valves or worn mature individuals,
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Late Pleistocene Fossils from the Crannell Junction Deposit, Tumbolds County. California
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wnn wregonense {Redfield, 1848) R N N
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Tahle 1 {Continued)
& o SR =
£ = -
Lower Upper = £ £z Z
Unit Unit == 8% 3 ;
e e S e L
Littorina planaxis Philippi, 1847 ¥
Mangelia harbare nsis Oldroyd, 1924 C
Mangelia sp. R
Margarites pupillus {Gould, 1841} F X '
Megasurcula carpenteriang (Gabb, 1865) R
Megatebennus bimaculaus (Dall. 1871} R
Mitrella pouldi {Carpenter. 1856} C
,M.:mih'ops:'s fneisa {Carpenter, 1864} F
Nassarius rhinetes Berry, 1953 ¥ R
Nagsartus fossatus (Gould, 1850) C C X ;
Nassarius mendicus (Gould, 1850} ¥ X
Nassarius perpinguis (Hinds, 1844) C
Neptunea aff. N phoeniceus (Dall, 1891) R
Nepiunea tabulata {Baird, 1863y ¥
Ocencebra fnterfossa Carpenter, 1864 ¥ X
Qcenebra lurida {Middendorff, 1849) F X
Odostomia sp. N
Olivella biplicata (Sowerby, 1825) C ¥ X
Olivella byena Berry, 1935 C
Polinices draconis (Dall, 1503) N
Polinices lewisii (Gould, 1847} C F
Rectiplanes thalea {Dall, 1902) ¥
Tegula brunnea (Philippi, 1848}
Thais emarginata {Deshayes, 1839) F
Thars lamellosa {Gmelin, 1761) C C X X
Thais tima {Gmelin, 1791) C F
Trophonopsis dalli {Kobelz, 1878) F
Trophcmopsisﬂeenerensis Martin, 1914 F
Turbonitia sp. ¥
Veluting sp.
Amphineura
Ischnochiton aff. !, heathiona {Berry, 1946) R
Mopalia ciliata {Sowerby, 1840} N |
Mopalia lignosa (Gould, 1846) ¥
Mopalia muscosa {Gould, 1846} R
Placiphorella sp. R
Tonicella lineata {Wood, 1815} R 4 .
Ecriworopa i
Dendraster excentricus {Eschscholtz, 1831) G y . .
Stronglyocentrotus sp. F Lo
ARTHROPODA
Cancer magister Dana, 1852 (carapaces} R ' P
Cancer magister Dana, 1852 {chela} N !
Cancer sp, {apperdages) N
Pugettia sp, (uppendages) R
Mantis shrimp {appendages) F
Indeterminate chela N
Balanus nubilis Darwin, 1854 F ¥ X \
Balanus hesperius leevidomus {Pilsbry, 1916) C F
e — - e
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Table 1 (Continued)
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Coronula diadema {Linnaeus, 1754) R
Witelle polvmerus (Sowerby, 1833)
Bevozoa
Bresoan (colonial bulbous form) R R
Brvoran ((“.m'usting form} R
ANNELTA
Laiareons worm tubes ¥
Laicareous worm tubes (smailer colonial var.} ¥
TITPA
Enonrdes frigictus {Cushman, 1931) F
Suman bastspinata (Cushman, 1939) R
PoriFena
Seonge spicaes R
VERTEBRATES
Pascsg
Thehth [Firch, 1970y ¢
Teeth C
Serteheae ¢ ¥
oy Unidentified fragments C ¥
MAMMALIA
i%’hr.l’ru Mmicrodontg (Kilmer, 1978} {jaw) R
;“"“f'ﬂ P (milktooth and post cranial el,) R
PR MG fubate {Schreber, 1776)  (premolar) R
%r,:n.m;m(] ol Capromeryx {distal phalanx) R
AIPN
bty Mimer  fnedal phalanx} R
'i;*:"ﬂ‘ &”‘J\'(’gf-na {distal end of humerus) R
x TR (djgpat humerus and 2 humeri) R
VHMUM clangyiy {partia} right caracoid} R
LUl albe nig or Histrionicus histrionicus (humerus frag.} R
Hincatly dicgensa {complete humerus) R
ndﬁ;num Perspicitia (carpomelacarpus) R
H!(qd”” {3 R
h:f:;:“‘”“ thumerus frag, ) R
TRaremphyg of g anitguus (carpometacarpus) R
P’l-\\u, PLANTS
&.?*;.,” s F
:%“"!’f‘f‘m ROt Alnus s, R
;i"'*mupd Conesy F
:ykim“ﬁ('d Symnosperm sp. R

%,
o BT Wood

tfiggt Westsed
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(Addicott, 1963)
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Gastropods generally occur as complete well-preserved
shells, Thais emarginata and Olivellg Pyena have retained
some original coloration and design. A few gastropods,
however, are often abraded or broken. These include:
Collisella digitalis, Acmaeq pating, Ceratostoma foliaium,
Fusitriton aregonense, Neptunea tabulata, Rectiplangs
thalaea, Thass emarginata, Megasurcyly carpenterigna,
and Buccinum of B, strigilfatum, Antiplanes aff. 4. per-
versa, and Neptunaeq aff. N. phoenicens are represented
by single fragmentary clements,

Clinocardium off . meekianum, white larger in over-
all size, closely resembles ¢, meekianum, an extinet cockle
from the Scotia Bluffs (Pliocene) and Rio Dell {Pliocene)
formations of the Eel River Valley and is closely related to
it. It differs significantly fom the Recent €. nuttallii in
{1 possessing significantly fewer ribs; (2} having
stronger lateral and cardina} teeth, and farger sockets;
{3) possessing a rmore anteriorty-directed beak, and {4)
having an umbn which rises significantly higher above the
hinge plate.

The following bivaives frequently show funnel-shaped
holes, evidently drilled by predaceous gastropods, near
their umbo: Cryptomya californica, Macoma rasuta, M,
expansa, M. inguinata, Ostreq lurida, Teliing bodegensis,
and 70 modesta. Many of the Zastropod tests have also
been drilled, especially Nassariys Jossatus, N, berpinguis,
N. rhinetes, Polinices lewisii, and p draconss,

The occurrence of Megasurculn carpenteriana and Nay.

carpenteriana is a significant northward extension of jts
late Pleistocene distribution, Previously, the northernmost
known late Pleistocene occurrence of M. carpenteriang
was in the Cayucos Formation, San Lujs Obispo County
{VALENTINE, 1858, The specics previously was helieved
to live off the Californig coast between { Tomales) Bodega
Bay and San Diego at depths ranging from 15 to 91 m
{Burcy, 19453, Recently, however, Af. carpenteriana has
been found off the Humbaoldt County coast in the fol.
lowing circumstances : (1) one dead specimen at 640m
(CSUH Paleo. Coll, No. 715}, and (2) one tive juve-
nile and one dead adult in 183 m {Robert Talmadge, per-
sonal communication, 1971}, Nassarius rhinetes has pre-
viously been known orly from Recent collections, ranging
from Squaw Creek, Oregon, 1o Magdalena Bay, Baja
California, Mexico (Apprcorr, 1965).

Chitons are represented by single plates, most of which
show some wear on the edges. Mopalia ciliatq i by far
the most abundant of the chitons. Tonicelln §p., although
worn, has retained g characteristic color pattern. Plates

resembling Ischnochiton $p. and Placiphorelly sp. were
also found.

“‘\ﬂiﬁ\&:

Two echinoderms, Dendyrasos excentryyy,, and «
locentrotus 5p., oecur in the lower unit, 7 S,
ricus is represented by large, wejl.
tests generally lacking spines, The
abundance in the surrounding sediment, g 5 |
were found with spines intact. Specimens Hln;;r?mm
mnature individuals 2 - 3mm in diamete, to ﬂ'!&t "
viduals attaining a diameter of more thap 133 . ute
gvlocentrotus sp. is fepresented by woyy Plates ;U; Strge,

'The crab Cancer magisier is representeq hy. o :}: ey
immature carapaces and a fragmen of the
mature individual, Numeroug chelae 1
C. magister and Pugetiia oceur in this upjp. Severy,
tacean appendages were identified 5 bdoﬂginﬁ " e
of Mantis shrimp (John E. Fiteh, persopa o ¢
tion, 1970,

Balanus hesperiys laevidomus i the mgg b
barnacle, It is ofien found attacheq near the ij-mmzh
several of the gastropod species, Encmsting Msse, ,hi‘
2Ppear to be this species are also found o Srme :‘W
pods. Balanus nubilis i represented by juyepy, .
ture individuals attaining as much as Hem , ‘
Coronula diadema Is represented by a single “r:ég,_f:;
served rostrum. The gooseneck bamnaele Mitejiy f
MErus occurs ag isolated, worn, opercular Plates. \H
nacles were found attached to ANy part of hiva).e mr_,L

An encrusting bryozoan wag recognized iy , Vil
Macoma nasutq (Lloyd Barker, persona) oMU,
19703, Ancther bryozoan, a wom bulbous form, wy, ”
found. :

Isolated sections of single calcareoys tubes aboy, ¢ -
in diameter and abeys 25mm long were foung m;
with a few isolated colonia] WO tubes of gy,
latter revealed wom surfaces, These probably bel,,
the family Serpulidae,

Protozoans are rare in this unit, Mr. Davig Pestr
formerly at Califomnia State University, Humbeige .,
lected a few poorly preserved foraminifers, These wee
identified ag Eponides frigidus and Nonion bastspes,
{Dr, Frank Kilmer, personal communication, |93

Fish otoliths, tecth, vertehrae, and hope fragmenty 4o

Lara (!_‘
Cscmbﬁng B

Vi
Cﬁmms_m,_
L

sele, and Pacific staghorn sculpin. Most of the teeth beley
to the skate Raja sp. Others appear to be those of lingess
and soupfin shark {(Frrem, op, cit.) Twelve of the 4l
species of fish recorded from this site are first occurtence
as fossils,

Mammalian remaing from the lower unit include &
milktooth and Various post-cranial elements of the «;
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aner, Enhydra sp., a single premolar inseparable from the
wa lion, Eumetopias jubata, and a bone believed to be a
distal phalanx of the antilocaprid Capromeryx sp. {C.
A.Repenning, in litt., 1970 and 1971).

Aquatic birds tentatively identified by Hildegarde How-
ward {written communications, 1969 and 1973} include
commen loon {Gavia immer), grebe (Podiceps grisegena),
preen-winged teal (Anas crecca), golden-eye duck (Bu-
rephala clangula’, bufflehead {Clangula albeola) or har-
lequin duck (Histrionicus histrionicus), surf scoter {Mela-
nita perspicillata), cormorant (Phalacrecorax), and
murrelet (Synthliboramphus cf 8. antiquus). A well-
preserved humerus of the flightless auk, Mancalla dieg-
wse Miller, was identified by H. Howarn {1970). The
nmusually good preservation of this specimen suggests that
# has not been reworked from older sediments and may
‘eoresent the first Late Pleistocene occurrence of M.
dwevense, Two other vertebrae may belong to the extinct
rh\mg goose,” Chendytes (H. Howard, in litt., 1969},

Al of the other avians recorded are presently living in
‘i Humboldt area.

Scattered small, discoidal, clayey nodules 3 -Bcm in
lumeter in the upper part of the lower unit contain
warly-preserved leaf imprints of Alnus sp. and an un-
“dentified angiosperm. In the gravels of the lower part of
" unit, sificified wood was found as weli-rounded pebbles
anrd cobhies,

Upper Unit

The contact between the upper and lower unit appears
" be gradational. It is best exposed about 1m above the
e of the excavated slope where unconsolidated sedi-
s of the lower unit tend to erode faster than the more
’ ﬂ\ﬂhdated upper unit, forming a steeper slope at this

“inl. The upper unit is approximately 18m thick and is

“ mposed of massive, gray, fine to medium grained quartz
‘md with clay in sufficient quantities to make the sedi-
it more consolidated than the lower unit. It containg
: -’n"!luscan fauna of 16 species, evenly divided between

"ropods and bivalves. Also represented are arthropods,

‘““L(lb sponges, bryozoans, vertebrates, and land plants.
) B fossiliferous intervals, each appreximately 46cm
- 'NCkness accur 3m and 9m above the base of the unit.
. Lrsg intervals tend to contain less clayey material than

\urmundmg sediments. Bivalves are abundant in these

CMtnvals and oceur as disarticulated, well-preserved

- rm“hl ¢ gastropods are few, but also well-preserved.

. g axis of the fossils tends to be parallel to the bed-

¢ Fossils in the alternating massive units are scattered

lr!l-;:\ abundant, Concretions often contain crab ap-
58 or mollusks.

Macoma nasuta, Cryptomya californica, Thais lamel-
losa and Nassarius fossatus are the most abundant mol-
lusks. In general, bivalves are much more abundant than
gastropods. In the massive parts of the upper unit, most
of the bivalves are articulated, often with the ligament
intact. Int both the more fossiliferous and massive sections,
some of the N. fossatus, T. lamellosa, and many of the bi-
valves have holes drilled into their test. Two bivalves,
Yoldia sp. and Solen sicarius, found in this unit, do not
occur in the lower unit. Specimens of Mytilus californi-
anus are almost always articulated with ligament intact.

Crustacean appendages of Cancer sp. occur in concre-
tions, although no carapaces were found. Barnacles are
represented by Balanus nubilis and a more abundant,
smaller balanid that may completely encrust tests of Poli-
nices lewisis, Nassarius fossatus snd Thais lamellosa.

A few colonial worm tubes and a bulbous form of
colonial bryozoan were found in the concretions. Sponge
spicules occur in the soft, clayey sand, but are not abund-
ant.

Fish are represented by vertebrae and other skeletal
elements, but no otoliths were recovered.

The left and right rami of a new species of sea otter,
Enhydra macrodonta, were found in this unit (KILMER,
1873).

Plant material includes abundant carbonized wood
fragments, some of which range from 30 to 90em in
length. Most show signs of abrasion. Several large limbs,
honeycombed by Teredo borings, were found in the lower
part of this unit. Carbonized cones of Alnus sp. {7} are
scattered throughout the unit.

DEPOSITIONAL SITE

Lower Unit

The present configuration of bedrock exposures (Fran-
ciscan Formation} along the Humbeldt County coast sug-
gests that the Crannell Junction deposit was laid down at
the north end of a long, shallowly-indented, exposed bay
which was partially protected by a reef or recky head-
land to the nerth. It scems likely that the molluscan assem-
blage originally lived within or adjacent to the bay. The
general lack of abrasion exhibited by most of the fossils
suggests that they were transported relatively short dis-
tances to the site of deposition.

The occurrence of abundant, mature specimens of
Dendraster excentricus and articulated Siliqua patula sug-
ests that at least a portion of the bay was a broad, sandy,
exposed coast with a fairly heavy surf Epifaunal mollusks
including Callicstoma ligatum, Ceratostoma foliatum,
Thais lamellosa, Mytilus californianus, M. edulis, Osirea
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lurida, etc, probably lived in the intertidal and subtidal
zones of the rocky reef or headland to the north, The
majority of the mollusks, including Macoma nasuta, M.
expansa, Clinocardium aff.C. meekianum, Psephidia lords,
Tresus capax, T nuttallii, Telling bodegensis, T, modesta,
T salmonea, Nassarius fossatus, N, rhinetes, N. perpinguis,
Olivella biplicata, Q. pyena, Polinices lewisii, P draconis,
etc., probably lived on or beneath the sand or mud of the
bay at depths ranging from intertidal to perhaps as deep
as 50m,

All molluscan species except Clinocardium aff. C. meek-
sanum in the lower unit have Recent ranges that include
the Humboldt County area. A plotting of the midpoints
of the geographical ranges of 61 molluscan species in the
lower unit for which reasonably good ranges could be
attained indicates a midpoint at the present latitude of
Eureka (41°N). This would indicate that the tempera-
ture range may not have been greatly different from that
found along the coast of northern California today.

"The coarse, pebbly sand associated with the fauna of the
lower unit suggests a near-shore depositional site with
considerable turbulence. The abundance of articulated
bivalves such as Sifiqua patula, Macoma nasuta, M. ex-
pansa, and Tellina bodegensis, and complete tests of both
immature and mature Dendraster excentricus suggests
that the depositional site was not greatly distant from the
optimum living sites of these species. Dendraster excentri-
cus, which is presently living offshore of the Samoa area
of Humboldt Bay (16km south of Crannell Junetion), is
abundant at 15m and is rarely found deeper than 27m
(Dr. J. DeMartini, personal communication, 1971), An-
alysis of the mid-points of depth ranges of 37 molluscan
species for which reascnably good depth data could be
obtained indicates a median depth of 29m. This depth
estimate excludes species restricted to the imtertidal zone
(Collisella digitalis, Aemaeq patina, Tegula brunnea, and
the chitons) and those species with a very broad depth
range {Epitonium indianorum, Neptunea tabulata, and
Polinices draconis) as well as those species with incom-
plete depth data. This depth estimate is in general agree-
ment with the fish habitat interpreted by Frrom (1970,
who concluded that of the 27 species of teleost fish found

in the lower unit, 25 could be taken at depths of less than
37m. A depositional site of 29 m or less appears consistent
with the invertebrate and vertebrate, as well as lithologic
evidence indicated above, The gastropods  Trophonopsis
dalli, T fleenerensis, M egasurcula carpenteriana, and Buc-
cinumet, B. strigillatum ave suggestive, however, of greater
living depths than the bulk of the fossils indicated above.
All of these species are presently known to be living off the
Humboldt County coast and have heen collected at the
following depths: {1) Trophonopsis dalli - 2 dead

specimens at 293m (CSUH 1104), 1 specimen a3 365m
{CSUH 766), and 1 at 549m {R. Talmadge, Persony|
communication, 1970); {2) Trophonopsis fleenereng, _
7 live specimens at 183m (CSUH 779}, 2 live Specimen
from 329m {CSUH 1155), 1 live specimen a¢ 366m,
(GSUH 717); (3) Megasurcula carpenterigng _
dead specimen at 549m (CSUH 7153, 1 live juvenile ang
I dead adult in 183m (R. Talmadge, personal commup;.
cation, 1971); (4} Buccinum cf B strigillatum .. .
bundant from 150 to 732m (CSUH 715, 718, 764, 781,
and 888). The apparent discrepancy between the inter.
preted depositional site (29m or less) for the bulk of the
lower unit fauna and the known living depths for these 4
species may be explained by one or more of the following.
(1} incomplete data of the depth distribution of lving
species;  (2) inshore transport of dead shells by Chirreng
or by hermit crabs or by both; and (3) evolutionary
changes in these 4 species requiring them to live in deeper
(cooler) waters now than in the Late Pleistocene,

Upper Unit

The abundance of articulated shallow-water bivalyes
including Macoma nasuta, Crypiomya californicq, My,
lus californianus, Solen stearius, and Yoldia SP. associated
with clayey, fine-grained sand and abundant fragmens of
carbonized wood suggests that a shallow, semi-protectsq
bay replaced the more exposed bay environment of the
lower unjt. A slowly developing offshore bar well to the
west of the Crannell Junction deposit might have produced
suchagradual changein the depositional environment, The
two thin beds of concentrated shells in this unit suggest
that some transport occurred along the bay floor. In the jn.
terveninig massive clayey sand intervals, however, paired
valves of Macoma nasuta occur in living position, sug-
gesting that these fossils have been preserved in place
Thais lamellosa, T: lima,and Mytilus californianus indicare
a rocky substrate nearby. The remains of Enhydra macro.
donta suggest that 3 population of sea otters lived nearby,
possibly outside the bay along a kelp-lined rocky coast.
Analysis of the depth ranges of 12 molluscan species in this
unit suggests a median of 26m, although it seems possible
that the assermblage from this unit may have lived at a
somewhat shallower depth,

AGE anp CORRELATION

The faunas of the upper and lower units of the Crannell
Junction deposit are treated as a single unit in this section,
This seems appropriate because there is no evidence of
significant evolutionary change in the fauna as a whole,
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A youthful age for the deposit is suggested by the follow-
ing evidence: (1) no extinct molluscan species have
been tecognized (except possibly Clingcardium aff. C.
meekianmumy; (2} the presence of a single premolar in-
wparable from the sea lion, Eumetopias jubata, suggests
an age no older than Rancholabrean; (3) the fauna as
awhele is excellently preserved to the peint of retention
of original coloration and markings; (4} the lithology
consists of semi-consolidated to unconsolidated sediments;

3% the bedding is nearly horizontal.

Another paleontologic approach to the age of the Cran-
nell Junction fauna may lie in correlation of the fish re-
mains {otoliths). Frrce (1970) reports that 14 species of
fish recogmized i the fauna are also found in the Palos
Verdes sand which is of Late Pleistocene age and suggested
that the Crannell Junetion deposit was a northern equi-
wvalent to that deposit.

In conclusion, the Crannell Junction fauna appears to
be very young geologically. Although here considered of
Late Pleistocene {Rancholahrean) age, the Crannell
Junction fauna may not be precisely the same age as the
Late Pleistocene faunas of Bandon {ZourLo, 1969}, Cape
Blanco, Oregon (Appicorr, 1964), Battery Formation at
Crescent City (Appicorr, 1963) and the Millerton For-
mation of Tomales Bay, California (Jornson, 1962) be-
trser (1} the species in commoen have relatively long
wolngic ranges; (2) the composition of the molluscan
funa from the other deposits differs on a gross basis from
it uf the Cramnell Junction deposit, because of different
Myironmental histories; and (3} variable states of pres-

“vation and collection techmques are involved with each
depesit,
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