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An invertebrate fauna from the "Hodelo™ formation in Haskell Camyon,
easternmost poriian of the Ventura Basin, Californis, 18 listed and dis=-
ocusseds An Upper Miocene age, Neroly stage, 1s assigned to the feuna on
the basis of Aptrodapeis of. tumidug, Astrodapsis eof. whitneyi, Peoten
(Lyropecten) orsssicardo, Iurritells cerrissensis, Pecten (4esuipecten)
discug, and Ostres titen s.s. The Haskell Canyon fauna is correlated
with the Santa Margarita s.s. and the Nercly formation eof the San Fablo
Group, a2nd 1s shown to be older than the Jacalites and the Elsmere Canyon

faunss. A new speciss of Anadsra is described.

ARTROINGTION

The "Modelo" formation, representing the marine Miocene in the east~
ernmost portion of the Ventura Basin, has long been of interest to
geologists. During the period from 1930 to 1939 there was considerable
discussion regarding the age of these marine sediments as they appeared
to be one key to the age of the underlying continental formation, The Mint
Canyone.

7o date, 2 rather scanty invertebrate assemblage has been used as a
basis for aseigning an upper Miocene age, corrslative with the Neroly of
the San Pablo Group of central California, to the "Modelo". It is the
purpose of this paper to introduce an expanded invertebrate fsuna in

gsupport of this age determination.
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Invertebrate collections were made from an antiolinal exposure of the
"Modelo" in Haskell Canyon, Los iAngeles County, California, where approx-
imately 670 feet of "Modelo" sandstones, siltstones and shales are exposed
lying unconformably upon the terrestizl Mint Canyon formetiom. Uneconform=
ably overlying the "Modelo" section at the top of the exposure is the
Pliocene~Pleistocene Ssugus formation. The collections were supplemented
with spesimens collected by 7.P. Woodring, B.L. Clark, T.L. Clements, C.A.
Cummines and J.H. Haxson from the same general srea. These specimens were
reviewed by the writer and have been included in the faunal list where
appropriate and some of them are discussed in the succeeding pages.

Several days were spent in making the collections and the srea between
Haskell and Bouguet Gmﬁm, portions ¢f which are included on the
accompanying map, {Plate 1, in pocket), wzs mapped by the writer in ten
days during the spring snd fall of 1946.

The writer is indebted to Dr. J. Wyait Durham for his helpful
guidanos in the collection and determination of the fauna, for hie
eritical review of the marmusoript, and for making available the earlier
collsctions of Woodring, Clark, Clements, Cummings and Maxson. Nr. E.
Ce Buffington and Mr. J.5. Martin measured the section exposed in the
Haskell Canyon anticline, and Mr. Buffington drafted the colummar section
appearing in this report. The writer is further indebted to Mr. Martin
and to Dr. Richard H. Jahns who furnished map data to the west of
Haskell Canyom and in the Bouquet Canyon sres, respectively. Mr. Toshlo

Asaeda has kindly prepared the two excellent plates of the fossils.
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Kew, (1924, p. 68=69), recorded thenfollowing invertebrate fauns,
deternined by B.L. Clark, from the "Hodelo" following reconnaissance
mapping in 1919.

Amphissa, nesp.

Ostres titsg Conrad
Eecten grassicarde Conrad
Booten ravmondl Clark

These specimens came from two localities, one west of the forks in
Haskell Canyon in the NE. = K. % 80Ce 35, TeB Nsy Rel6 Wo3 the other
directly east of the Los Angsles igueduct resevoir in Dry Canyon in the
SWe 4+ SEe % 80Ce 26, Tob Ney Rel6 We Woodring, (1930, ps 155), added
Astrodspals of. tumidug Remond to the fauna, and an Upper Miocene, (Neroly
stage), age was assigned to the "Modelo" on the basis of the Astrodapsis
and Ostrea titen.

Maxson, (1930, p. 85-86), referred the underlying Mint Canyon
fomation\;eo the Upper Miocene on the basis of 1ts vertebrate fauna. In
& subsequent oritical review of Maxson's paper, Stirtom, (1933, p. 576),
held the Mint Cmnyon to be Lower FPliooene in age, belleving it equivalent
tc the Ricardo beds of the Mchave desert. Maxson's Mint Canyon vert-

ebrate fauna, as smmended by Stirton, consists of therfollowing forms:

Keryoodua near pecatus Leidy
?Meryoodus sp.

The appearance of the Equid gerus Hippsrion has been used by many
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vertebrate paleontologlsts as an index fossil of the Lower Fliocene, and
accordingly the fauna has been feferred to the Clarendonian stage, (Wood,
ot., al., 1941, Pl, 1)+ The lack of an Upper iliocene or Lower Pliccens
invertebrate tie-in with the European seotion and the controversial
vertebrate correlation with the Eurcvpean section, based on the Equid
gems Hipparion, leave us, in Haskell Canyon, with a conventional Paecifie
Coast Upper Miocene marine formastion lying unconformably upon Lower
Pliocene terrestial sodiments. This problem was reocognized by Reed and
Iiollister, (1936, ppe 1586~1588), when they wrote, "the Lower Pliocene
of moat vertebrate paleontologliats is at least in part the eqnﬁa‘lent of
the Upper liocene of the invertebrate paleontologists”,

A gimilar situation is recorded from the Los Angeles Basin where an

Equid tooth referred to Hipparion mohavense by Stook, (1928, pl 49-53),

was discovered in the Puente formatien. According to Wissler, (Woodring,
1§38, pe 18}, the diatomaceous ahalg from which the tooth was colleoted.
is of Mlocene age 1In terms of the mv.erteb.r-ats time scale.

4n invertebrate collection from the "lodelo” made by Maxsonm, (1938, pr.
1716=1717}, identified by U.3. Grant, IV, and listed by Jahns, (1940, p.
167}, substantiated the Upper Miocene age determination and the correlation
with the Neroly stage of the San Pabloe Gmp.

The forms identified by Grant are as followss

(4)
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Astraga aff. Lz

Eoliniges sp.

Zermla 5De

Hughes, (Xleinpell, 1938, p. 71}, reported a meager foraminiferal

assemblage from the "Modelo” in this area, including Uviazgrina hcotsi.
Accordong to Mleinpell, (1938, ppe 114, 129, 150), this specles is abundant
in the lower Delmontien, (Uppermost Miocene), comson in the uwpper Mohnian,
and scarce in the lower Mohnian. He has not recorded it from strats
younger than the lower Delmontian, but lists it as characteristic of the

Hodelo formation, vhere it 1is common from the basal beds to the upper shale

member of Hootsge

GENERAL SPATEMENT

Since Cretaceous time, vast quantities of sedimente heve accurmulated
in the Ventura Basin, a great struocturzl trough between the Santa Monlca
Mountains on the south snd the 3anta Tnez Mcuntains on the norths The
stratigraphic relationship between the western portion of the basin and
its eastern portion, which lies totthe north of the San Gabriel Mountains,
is relatively obscure snd difficult to establish. The nature of the sed-
imentation , in part marine and in part continentsl, necessitates a rether
exact correlation between the vertebrate time scale and the invertebrate
time scale of the ~acific Coast. Unfortunately vertebrats remsins are
exceedingly scarce in such important formations as therSespe and the Mint
Canyon, while large parts of the marine seotion, such as the Modelo, are
almost entirely lasecking in megafossilse.  ilthough correlation has been

accompolished within the marine sediments through their mierofasuna, the
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foraminifera temd to disappear in the strandward facles of the marine
formations.

438 a result much of the surly nmapping in the basin was based on
lithologice variations in the sediments, and 1lithologie characters were
used in estzblishing and limiting the formations which were named. hile
valuable within its limitatlions, this proceedure shed little light upon
the fundamental problem of the nasture of the sedimentation of the basin.

The necessity for establishing proper time boundaries hes long been
recognized and much has been done toward this end by many workers. The
difficulties to be overcome, however, are maenifold. Kot only is there a
paucity cf fossil evidence but the deposition of marine sediments during
the ¥iocene is characterized by essentially conformable, progressive
marine overlsp. Older morine sediments amnd their terrestizl squivalents
are steadily encroached mpon by younger marine sediments. The lithologile
and fsunal differénoea between basinwsrd facles and shoreward faclies of units
of the same age, coupled with the lack of fossil evidence, accounts in
large measure for the difficulties encountered in attempting to classify
the sediments into time units.

In the easternmost portion of the Ventura Basin, with whieh we are
primsrily concerned, the cldest rooks present are the basement somplex
of pre~Cretacecus orystalline metamorphices. To the south, and pasrtially
‘ @vering the basemént complex, 1s a thick section of Tertiary sedimentary
rooks, largely nommarine, with the exception of the '"Modele". The
surface ssediments decrease in age to thse south and west snd form a part
of the northern flank of a large synclinorium, the axis of which runs

_generally east and west down the center of the 3Santa Clara Valley.
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PLATE

Mege 1 View slong the sxie of the Heskell Conpon anticline, looking
oot inte Heokell Canpoms Oteeply dipping deds ere Mint Cauyon

Fige 2 Test view slong entiolinal axise. The seme hill 18 in the fore~
ground of both plotures



BASENERT COMPLEX

The basement ocomplex consists of 3 series of metamorphic rocks and
youngar igneous intrusives. sceording to Jahns, (1940, p. 153}, the fine
grained, bluish-srey schist which appears to be most sbundant is a part of
the éelona achist. Assosiated with it are minor amcunts of horablende
rich sehist, quartzite end phyllite. Later intrusions have introduced
"spotted dlorites”, porphyroblastic gneisses, syenite amd grancdlorilte.
issuming that the intrusions are rslated to the Sierran plutonics, a pre-

Cretaceous age may be assigned to the basement oomplex.
VASQUEZ SERIES

The stesply dipping Vasquez seriss 1s exposed in a small area just to
the west of Bouquet Canyon, fsulted against the basement complex. It
consists of earthy, red to light grey smd buff, coarse sandstones and con~
glomerates. 48 yet, no fossils have been reported from the Vasquez. On 8
lithologic basis, Kew, (1924, pp. 38~39}, correlated them with the non~
marine Sespe formation in the western part of the Ventura Basin, and
assigned them & doubtful Oligogeme age, 1n which Jahms, (1940, p. 153},

sonourrse

MINT CANYON PORMATION

The Hint Canyon formation lies unconformably upon the Vasquez series
and, in Haskell Canyon, unconformably upon the basement complex. This
latter comtact appears to be depositional against the older Vasguesz fault
soarp. Ko attempt was made to separate the MNint Canyon into time or 1lith~

ologle units, except in the oase of the reasdily distinguishable tuff beds
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which were mapped aeperatelye.

As exposed in Haskell Canyon, the lint Canyon sediments consist of
interbedded sandstones mnd conglomerates, with lesser amounts of silg~
stones, clays and voleanic tuffs. The ssnd content ineresses downword
for 3000feet stratigraphicelly, whioch represents the total exposed section
in this area. The upperrwst beds ars preé;minately gray, grading to brown
and grey in the middle of the sectiom. Coarse red sgandstones and inter-
bedded, greyish to reddish silts predomin#te in the lower third of the
sactione

The detailed section of the Mint Canyon meassured by Jahms, (1940, Tp.
156-162), exceeds that exposed in Haskell Canyon by over 1,000 feet. 4
litkologie comparison of the two sections has eonvinced the writer that the
botton one quarter of Jahns' section is missing in Haskell Canyon. Sinoce
the contact with the basement complex is a sedimentary one, exhibiting no
indication of post~iint Cenyon faulting, the loss of the basal beds seems to
indicate 8 gradunally expanding basin of deposition during Mint Canyon time,
with gradual terrestial overlap of the sediments as the basin expanded
laterally by filling and erosion around its margins.

4 wildeat o0il well, the Hoy Young incorporated, alker No. 1, drilled
&t the intersection of Haskell and Bouquet Conycone, indicates that the
basal beds are present there at depth, at least in part. The first cores,
taken at 1,300 feet, were of Mint Canyom sandstones “The depth to the base
of the marine Miocene, ("Modelo"), was not established. The upper portion
of the Mint Canyon, as described in the driller's log, resembles the out-
crop seoction to the northse Beneath this several thousand feet of shales

and siltstones, with occasional sandstone beds containing fresh water fossils,

were penstrated.
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PLATE 6

Fige 1 "Modelo" = Mint Comyom unconformity
Dsooxdonce of dip ds over 10°

Pige 2 TView of unconformity showing side of hill just
to the right of Figs 1



PLATE 7

Nf. 1 Pavoremic view of the orest of the Haskell Ceonyon anticline,
looking weet, showing "Modslo” shales lylng unconformably om Hint
Canyon arkose, (ot left)

Fige 2 Contact between the Mint FPige & Southern, dip slope view
Coanyon and the "liodelo” in cone of Mint Canyon beds seon at left

yon showa $n Figurs S : in Flge 1



How much of the upper Mint Canyon has been stripped off by srosion 1is
not knmown, but & period of uplify gnd erogsion precedling the depovsition of
"Hodelo" sediments is clsarly indicated by the marked unconformity between
the two formations « In the anticlinal exposure on the west side of
Haskell Canyon the discordance of the dips of the two formations, within
ten feet of the contact, is: spproximately 10°, e basal membar of the
"Hodelo” 1s a cobble conglomerate of falrly even thiaknesg and is trace-
sble at least several miles to the east. Jahns, {1940, p. 167}, has shown
that the "Modslo" and the MHint Canyon formations converge to the north and

northeastward at 2 rate of about 200 feet in 2 halfemils.

“MODELO" FORMATICR

The "Modelo" formation camprises a thin series of marine beds of
especial interest in that they are iooally quite fossiliferous. Unfort-
unately the state ¢f preservation of the fosails is relatively poor, but a
sufficiantly disgrmostic fauna has been collected to assign a definate age
to the formstion. . detailed section of the "Modelo" was messured in the
anticlinal exvosure just south of ths road forks in laskell Canyon, on the
west side of the canyon, (See Plate Fo. 8), in order that the {nvertebrate
fossil looculities might bs placed ir thelr proper stratigraphic sequence.

The ¥Modelo formation was origionzlly proposed by Eldridge and Arnold,
{1907, ps }), for the ¥logcene sequence above the Vagueros formations The
type sect ion, in the vicinity of Modelo Canyon, VenturalCounty, consists of
tow prominent sandstone and two diatomacecus shale members. These mambers
ars prominent in some places but are difficult to distingulsh in others as
they intergrede with one another over relatively short distances. Omly

three fossils were reccrded from the type sectlon: Pgeoten pedrospue Trask,

(9)



COLUMNAR

SECTION PLATE

MEASURED AT HASKELL GANYON

SCALE

“"MODELO"

MINT CANYON

1:1200

Reddish brown-gray, unsorted, poorly
consolidated, sands and conglomerates.

Buff colored,massive, gypsiferous s.s.

Gray-buff s.s. with pebble lenses.

Finely bedded gray-white tuff.

Mossive, buff, frioble sandstone with 2'
gray sand layers slightly harder.

Sandy shale layers I'thick alternating with
3'layers of buff sandstone.

Shaly peat with small black blobs
of charcoal.

Dark semi-organic tfine grained s.s.

Chocolate shales, sulphur stained — 4"
layers of hard, white sandstone.
Punky, gypsiferous, chocolate shales.

Buff, massive, pebbly, s.s.

Red-brown s.s. with intercalcated light

gravels and vari-colored clays.
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Eecten pegkhami Gabb, and Tgllina sp. Lithologiozlly, the Modelo resembles
the Honterey of central California in many points.

Kew, {1924, v 67}, applied the term ﬁqdele(?) to the marine beds east
of Savugus which he belleved misght be correlated with the upper part of the
Modelo at the type sectlon. Hﬁdson and Craig, (1929, pp. 515=517), re=
strioted the type Modelo and divided the group into three stages. 7They
found the lower Modelc equivalent to the Topanga, which 1s of Temblor age.
Therupper portion was recogniied as belonging to the Honterey stage and the
¥odelo s.s. was referred to ihs Briones and Clerbo substages of the Monterey.
Sbr the urpermost portiom of the Modelo group, they proposed that the name
Santa Margarita be used, since they bellieved 1t equivalent to the type
Santa Margarita and the upper San Pablo of central California.

Clements, (1937, p. 215), suggested that the relationship between the
"Modelo", (used here in the same sense as the Hodelo(?) of Kew), and the
Mint Canyon was one of interfingering and lateral, upward intergrading.
Jahﬁs, (1940, ppe 166~167), has shown conclusively that this was not the

case and that their relationshly was characteristic of a true unconformity.

SAUGUS PORMATION

The nommarine, gravelly Ssugus formation unconformably overlies the
"Hodelo" and overlaps it to the west in the vicinity of ;he Castalc Valley
and the Ridge Basin. It appears to represent deposition on a broad, west-
ward dipping flood plain or slluvial fan series, (Jehns, 1940, p. 167).
The deposits consist of reddish to brown unsorted sends and gravels, and
intercalcated grey clays. ‘The beds in the area north and east of ‘augus

are generally non-fossiliferous but the fauna found in the msrine equival-

ent in the western portlion of the Venturz Basin indieate an upper FPlioccene-

(10}



lower Fleistocene age.

QUATFRRARY DEPOSITS

Plelstocene terrace deposits are rumerous in the Haskell Canyon area,
Thelr flat~lying aspect makes them readily distinguishable as does their
charaoteﬂst’ic reddish-brovn colors The deposits rarely exceed ten feet
In thickness and the predominsnce of coarse gravel, made up of fragments of
the basement complex, indicates their prodable source. Deposition appears
to have ogcurred under flood plsin eonditions.

Reocent slluvium now fills the valley bottoms, partioularly in the wider

valleys. The present streams are now revorking the older materisl.

The occurrencte in the “Modelo” faouna of igstrodapsis of. 4, tumidus,

4strodapsis cof. 4. ghiinevl and Jurrikella garrisae

demonstrates & KEeroly age for the members of the 'Hodele" in Haskell

Canyons Of the two former speclesz, J.E. Eaton has writtenlz

5 conclusively

"The gernus assirodspsis has mmerous species and varietles,
determinsble if large collections of well preserved specimens are
availsbles These f£all into seven or eight more or less distinet
c¢lans into which the many different forms may be grouped. The
small, thin, nearly whole specimen from kaskell Canyon that you
showed me, though it differs from 4, tumidus s.s. in having a thin-
ner test, and petals which widen to the ambitus instead of beconing
parallel=sided toward the latter, rathsr clearly belong to the
clan of that nsrwe. The large, high-petalled, hizghly ventricose
esst from a good mold exhibts a combinstion of dorsal attributes
thus far known only in the i, whitneyi clam. Both of these clans,
on the basis of existing collections, are confined to the Neroly,
the lats upper Miooene of California as comnonly oclassified.”

1
Letter to J. Vyatt Durham, dated Tebruary 14, 1947.

(11)



Grant and Hertlein, (1938, p. 77), make the following comment rggard-
ing the age of A, funidus: "In California thls specles marks the Astrodapsis
Yuomidus zone, which is the middle Delmontlan stage of the upper Miocene
according to Dr. Xleinpell's clessification.”

The Astrodepsis cof. 4. tumidug specimen viewed by Eaton was collected
from C.J.Te Invert. Loce nos 1678. The mold of 4, o6f. iy whitnevi was
found in float in & stream bed on the east flank of the anticline. The
boulder containing the mold appeared to be lithclogieally very similar to
beds 1In the upper two thirds of the exposure and rrobsbly did net come
from a point stratigraphically lowser than 200 feset above ths unconformity.

Torritella carrisaensis snd QOstres titap s.s. are not as yet xmown
in stages outside the Neroly, snd are generslly held to be typical of that
stage. (Eaton et. al., 1941, p. 248, Pl. 1, p. 2473 Clark, 1915, vp. 426~
427).

Hioccene sge is indicated by IPecten discus, which occcurs in ebundsnoe
near the base of the "Modelo". Of this species, Grant and Gale, (1931,
ps 201), have written, "..2ecten discus has never been found in the Fliocense
of California and cen be used with confidence to distinguish the Miocene
from the Pliocene."”

The structural relationshlp between the "Modslo" and the Hint Canyon
formation corroborates the above age determination, According to HZaton,
Grant and Allen, (1941, p. 195}, the transgression of the Miccene sea
throughont Californis was ezgsentially progressive, except for a modersate
oscillation between the Clerbo and Neroly substages of the Monterey. 4
partial regression of the saa at this time, accorpanied by diastrophism,
resulted In strandward unconformity bhetween the two stages. The suecesd=

ing transgression during Yeroly time expanded the Miocene seas to their

(12)



FAUNAL LIST

CelaTe LOCALITIES

coanzliguzes
AR[RE88583333

ECHINODERMATA
Astrodapsis cf. tumidus Remond ¢ o X s e 6 et s e s s
Astrodapsis of. whitneyi Hemond O I N N A A
MCRIOPOD?& ¥ % & & 6 & & s s & s
Terebratalisa OGGidﬁntalis Dall o X o o o ? * s 0 0

Teredbratalia cocldentalis odsolets Dall ¢ X o s 0 65 06 90 0 e
I}ELECYPOM ® & & 85 & & & & & 5 e »

Anadara (inadara) devineta subsp.
montesanoana {Etherington) * e % s o s s e u w s e

anadars (4inadara) haskellensls hite,

Ne8De e e X s o0 sX e X
Apolymetis blangulata (Carpenter) e o ¢ o e o6 0 0 e e e
Cardium, sp. indet. s 8 e s o 8 s b s b e e
Chione diabloensis Clark I
Chione sp. indet. ¢ oX s 00 ¢ e 0 ¢ XX
Dosinis, sp. indet. ® 8 ¢ 5 s 8 s 8 s s e @
Glycymeris grewingiki Dall s o s o 00 s 0 ¢ 0 s X
Glycymerls spe 4 ® o o s a8 s s s b s s
Glycymeris spe. B s 8 6 s 8 b e 6w e s
Iuncina acutilineata Conrad R T S

~Hacoma, sp. Indet. ¢ s s o e o s 00X
Ostrea titan Conrad XX eX eXoeoXo

Pecten (Lyropecten) crassicardo(Comrad) X XX o s e X o o o o o

Pacten (isquipecten) discus Conrad s s XX e XX 4aXoX,

(13)
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CeloTse LOCALITIES

1677
1678
Float

FEEEEEREREE
Pacten sp. indet. ¢ o o 3 e v 8 s 000X
Pinna of. bicuneatsa Nomland ¢ o o 0 5 ¢ 4 s o200 X
Protothaoa staminea (Conrad) P D PR ¢
Tellina sp. indet. . e e e e s o s0 0ss o0 eX
GASTROPODA ® 6 o s e s e s 8 s 8 s e s
Astraea of. biangnlata Gabd . o o ¢85 06 0K 2 00000
Cancellaris tritonidea Gaddb et s 0 s e s 0e 09X
Cancellaris sp. indet. ¢ o 6 o 29 06 80 20 08X
Coms Juanensis Wledy T N
Crepidula of. aduncs Sowerdy s e s 00 0 060 0K s s s
Cypraea sp. indet. (young) s 4 6 06 05 000008 08 eX
Ficus (Trophoscyon) spe. indet. e ¢ 6 e 06002000+ 80X
Kelletla sp. indet, ¢ o o 5 000900000k
lunetia cf. draconis (Dall) s s e e sessesXXeoX
Olive sp. indet. X o oo oaoenovoeosoeacs
Olivella of. baetica Carpenter R R L X
0livella pedroana {Conrad) s o s 080090 aXeoeace
Olivella sp. indet. ¢ 5 6 4 6 s 00068009 0X
Polinices (Neverita) reclusisnus(Deshayes)e o ¢ ¢« ¢« ¢ X s o s o ¢ X o &
Searlesis secocensis Buffington, n.sp. 6 XX o s e X as o X X.X + X
Tegula varistriata Nomland P S )

Marritella ocarrisaensis snderson & ﬁértin A A A A XoeXoo

(14)



maximm extent. In Haskell Canyon the "Modelo™ lies with distinot un-
conformity upon the Mint Canyone. This is best exhibited in the antielinal
exposure from whiéh the invertebrate collection were made,

If s tentatlve orogenic correlation is made between the Cierbo-Neroly
ﬁnaonfbrmity and the "Modelo"-Mint Canyon unconformity, it would sppear
that the Mint Canyon could be no younger than the Clerbo substage. 4
correlation of thic type s hazardous In an i1solated ares, particularly
where different basins of deposition are concerned and the lateral distsnoces

are 80 great.

The "Modslo" fauns bears a olose relstionship to the fauna from the
typs section of the Samta llargarita formation, as collected by R.E.

" Dickerson and iH.i. Gordon, (Nomland, 1917, p. 303), along “anta Margarita
Crgekx and Trout Creek near the town of ‘anta Margaerita, San Tuls quadrangle,
Both of the agtrodapsis species are rapéesented here, as is the disznostic
Getrea tltan. Further comparison with the fauna a2t the type sestion is
difficult in that many of the forms are very poorly preserved and not
specifically identifisdble. In ad:ition to the three species listed above,
three other specles ars common te the twoe founas.

Clarx, {1915, pp. 417-423), Normlamd, (1917, pp. 300-301), and Anderson
and Martin, (1914, pe 70}, rresent a more ccmplete list of forms fronm the
Senta Margarita snd its correlatives, principally from the region north of
Coalinga. Of the species listed, (Jee page 16}, only 11 are common to the
liaskell Canyon faunz, but these includs the orlticsal ugtrodspsis species,
Zgcten Qrassicardo, fecten dlscus, and Jurritells garrisasensis. On this
avidence it would appear that the “"lodelo” 1s contemporansous with zt least

(15}



C AR B

Haskell Canyon

setrodupsis ofe e tunidus Hemond
Astrodapsis efe Lo vhiltneyl Hemond
Terebratalia occidentalis Dall
Terebratalia occidentalis obscleta Dall

Anadara (inedara) devinota subsp.
montesancana (Ltherington)

inadara (insdarz) haskellensis White, nesp.
Apolymetis bisngulata (Carpenter)

Chione diabloensis Clark

Glycymeris grewlngki Dall

Iucina acutilineata Conrad

Ostrea titan Conrad

Pecten {Lyropscten) crassicardo Comrad
Pacten (Lequipecten) discus Conmrad

Pinne of. bicunssts Nomland

Pr&%othaoa staminea (Conrad)

Astreea of, blangulata Gabb

Cancellaria tritonidsa Gabb

Corms Juanensis \ledy

Crepidula of. sdunea Jowerby

Lunatia cf, draconis (Dall)

Olivells of. baatica Carpenter

¢livella pedroesns (Conrad)

Polinices (Neverita) recluziana (Deshayes)
Tegula varistrista Fomland

Turritella carrisaensis Anderson & Martin

(18)
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& part of the Santa Margarita as exposed at the type locality and elswhere.

The Sants Margarits formation, S.Se., 15 generally recesmized in
California as being equivszlent to the Neroly suhsia.ge of the San fégblo
group, {Clark, 19158, p. 435; 1930, pe 754}. In addition to the forms
listed from the Santa Margerita, with the exception of the Surritells,
the following species from the 'Modelo" have been reported from the
ef. adunga, Olivella pedrosna and jres devinats subsp. montesanpanias
In total, fifty percent of the Haskell Canyon fauna iz represented spec~

wupper an Fablos

1fi0ally in the upper 5an Pablo, (Nerolyls On the basis of the echinoids,

the "Hodelo" 1s correlative with the lower Neroly.

fhe Jaoalitos is defimately younger than the "Modelo”. The six species
comon to the faunas from the two formstions are living specles. In a
comparison of the Jan Fablo with the Jasalitos, (lark, (1914, ppe 435~836),
found that only the beds above the Astrodspsls whitney] zone showed affinity
to0 the lower “liocens. In the writer's opinion, strata younger than the
4o Hhitnayl zome of Clark are not exposed in Haskell Canyons  Faunally,
the Jaocalitos 1s definately younger thun the "Hodelo" exposure under

discussion.

Pour species from the "Modelo” are found 1n the Tlsmere Canyon fsuna,

(17}



811l of which are living forms. Thus it wonld appear that the Elsnmere
Canyon 1s definately younger than the Haskell Canyon fauna. 4t the
present time ¥r. Leuren Jright of the Calliformia Institute of Techmology
is studying @ faeuna from the ‘Hodelo” west of Sand Canyom, about seven
miles t0 the southeast of Haskell Canyon on the south side of the santa
Clara Valleye. This founa has definite affinitles for the Ilemers Canyon
fauna. The writer has viewed several specimens of :ipadars haskellensls
n.sp. from the Sand Canyon locality, which, according to a verbal deseription
from dr. Jrizht, oesur several feet above the main fossiliferous zone.
Maxzon's snecimens from C.Il.P. los. 1626 are stratigraphloclly above
Vright's feuna, sed include saevercl cpeclimens identified by Grant as
Anadara obispoans. These specimens are referred to je hasckellensis n.sp.
by the writer, {Tee page 23). If, as it would sppear from the literszture,
(Reinhart, 1943, pp. 16=17}, the speclas of .nadars have short time ranges
and do not carry over from the Xloccene intc the Fliocene, further study
night yield valid reasons for shifting the Miocene-iliocene boundary up=
wards to include the DLlsmere Canvon, or porticng of it, In the Hiocene.

A dowmward shift of the boundary is also possible but less probable in
view of the present invertsbrate time scale as genmerzlly sccepted on the
Paoific Coaste Only more axtensive and detailed marping and collecting

will resolve this problem.

CORCLIS IOKS

On the basis of the availsble paleontological data, & lower Feroly age
has been assigmed t¢ the "idodelo” in Haskell Canyone. 7The meaning of thils
age 2ssizmment is not altogether clesr, however. It is recuvgnized that

long range correlations with the well known sectioms in the Lan Franclsoo

{18)



Bay area sre not altogether safe, particularly since the invertebrate
collections from the intervening areas are few and far between. 1t is
recognized that the Miogene seas were getting progressively colder toward
the end of the ercch, and a gradusl faunal shift to the sonth is not ag
all improbable. Thus the problem arises as to whether two similsr fsunas
from widely separated points are of equivslent sge. It 15 conceivable
that under such conditions the ralstive ages may very a sudstsge, 2 stage,
or aeven more.

Such 2 faunal shift would raise the age of the "Modelc" in the
standard Facific Coast invertebrate time scsle. The extremely short
vertical range of the .istrodapsis svecles, couvled with their widespread
oscurrence throughout Califormis in similar relationship to the epeirogenic
bounderies, seems to Indicate that the Fehinelds zre more cold tolerant
than the assoclated megafauna and micerofsumz. This has not been definacte~
ly proved but it is generally recogmized that echinoids are better time

irdicztors in the late Tertiary than mollusos.



Astrodapsis of. 4s tumidus Remond
Pl. 9, Figs. 2,3
4Astrodapeis tumidus Remond, 1863, Froc. Calif. icad, Scl., 3:52-53,
Astrodapsis of. tumidug, ./oodring, 1930, Geol. S500. imer., 41:1885.

Oocurrance: Loes. 232, 1678,

4strodepels of. As whitneyl Remond

Pl‘ 9’ ?1&. 4
Astordapsls whitneyi Remond, 1863, Iroc. Calif. icad. Sei., 3:52; ~1920,
Kew, Univ., Calif. Pudl. Bulls Dept. Geol. Sei., 12:111, 112, pl. 16, figs.
la, 1b3 pls. 17, fig. 2e

Occarrence: Float

Jerebratalis oocidentalis Dall
Pl. 10, Pig. 10

o0eidentslis Dall, 1871, Proc. Calif./icad. Sei., 43182, Pl. 1
28z, Te

a occidentslis Dall, -1944, Hertlein-Grant, Publ. Univ. Calif,
Los Angeles Math. Phys. Sci., 3:127~131, pl. 10, fig. 3; pl. 17, figs. 2, 5,
8, 11, 12; text fig. 27,

Ococurrence: Locse. 231, 1624 (?)

Terebratalis occidegtalis obsoleta Dall

Zerebratella occidentalis ver. gbsoleta Dall, 1891, Procs U.3. Katl. Mus.,
143186,

Terebratalia gacidentalls obsoleta Dall, ~1944, Hertlein-Grant, Publ. Unlv.
Calif. Los ingeles M¥ath. anf Phys. Sci., 3:131-133, pl. 12, figs. 5, 9~11;
text fig. 28.

Occurrence: Loc. 231

(20)



FAMILY ARCIDAE
SUBFAMILY ANADARINAE
GENUS ANADARA CRAY, 1847
CUBGENUS ANADARA 8.5,
Genmotype: Arca aptiguats Linnaeus, 1758, {orig. desig.)

4insdars (Anadare) devincta subsp.
montessngans (Ftherington)

Pl. 10, Fig. 3

Arca devinois montesapcags Etherington, 1931, Unive Calif. Pub. Bull. Dept.
Geols, 20:44, 69~70, ple 3, figs. 1~6, 7, 8

spedara (4nadars) devincts subsp. montesancsns (Etherington), Reinhart, 1943,
teol. So0. Amer. Spe Paper 47, pp. 45-46, pl, 11, Pigs. 13, 4.

Ocourrence: Loc. 16243 float,

Apadars (4nadara) haskellensis White, n.spe

Ple 10, Figs. 1, 2, 4, 58, 5b, 6a, 6b, 66
Holotype: Califormia Institute of Technology Invertebrate FPaleontelogy
collection, no. » lo0. no. 1677,
Descoription: Large, compressed, inequilateral, elongate; dorsal margin
stralghs, interrupted by umboj; anterior margin evenly rounded merging into
broadly rounded vemtral marging posterior maergin more sharply rounded than
ventral margin end meete hinge line at a low angle; wumbo located one quayr~
ter of distanee from anterior end; gentle ridge extends from umbo to post-
erior ventral margin, above which shell is slightly concave; no byssal
gape. 34 radial ribs, separated by narrow interspaces at posterior end;
interspaces slightly narrower than ribs on posterior halfy ribs wider to~
ward pesterior than toward anterior part of shell; Ainterspaces snd ribs
nearly flat; medlal, longitudinal groove faintly vivible in each rib.

Concentric growth lines most noticeabls toward margins. Ligamental area,

{21)



hinge, and interior of holotype concealed by matrix.

ngions: (4n millimeters), lemgth, 70; height, 56; convexity, 16 (left

valve), No. of ribs, 34.

Lomparisona: 4. haskellensls n.sp. closely resembles A, montereyana but
differs in that it is more elongate and compressed, the umbo is loocated

¢loser to the anterior emd, the size is larger, and 1t has 34~35 ribs,
wheras i, monterevana has 29«31,

Ae haskellensig n«sp. resembles i, obisncana and i, osmenti, but the
mach greater number of ribs in i, haskellensis is & dlegnostic difference.
The large number of ribs in ., haskellensis is a very distinctive character
and the species can readily be separated from sll other Hiocene and Pliocene

Anedarag on this character alone.

sbout 15 specimens wers ocollected, along with numerocus

Presservation is fair but rarely occmpletes. Ex-

ternsl molds usually retain portions of the shell, making it difficulst to
obtain good specimens. Shell generally dry and flaky. Hatrix varies from
fine, pebble conglomerate to coarse, brown sandstons and may be hard or

80fts

ZIypg logality: "Modelo" formation, Los ingeles County, Calif. In fine,
pebble conglomerate lenses in brown sandstone 1300 feet east and 2150
feat south of the northwest corner, seotion 36, T« 5 Ney R. 16 ¥., Saugus

quadrangle.

Colleator: Robert C. ‘hite.
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Agsoclated fsunule: Ooccurs with QJurritella garrisaensis, Lunatia of.
dragonis, Chione sp. and Jearlesis sedoensis.

Geolozio age: Lower Neroly. Characteristic of zone 300 to 500 feet

stratigraphically above the "Modelo"-Mint Canyon unconformity at the type

locality.

California Institute of Technology Inverte-

brate *aleontology Collection.

Bemarks: The Anadara obispoans specimens collected by Maxson, {1938, pp.

1716-1717}, from the “Hodelo" mear Sand Canyon, and reported 1n his fauna,
(Janns, 1940, pe 167), were exanined by the author, Dr. Maxsonm has in-
dicated to J. Wyatt Durham that the specimens examined by the writer are
those that he collected from C.I.T. Invert. Paleo. loo. 1626, at the head
of Sand Canyon, which is approximately 7 miles southeast of Haskell Canyon.
These specimens, (Pl. 10, Figs, 2, 4), exhibit the characteristics of i,
haskellensig, in that they have 34 ribs or more. iccordingly, they sre
referred to A, haskellensis.

Slyeymerds grewingicl Dall
Plo 9’ Fig. B

Glycymeris grewingkl Dall, 1909, T.Z. Geole Surve Prof. P. 59, pe. 107, pl.
2y £ige 13+ ==Grent snd Gale, 1951, Mem. San Diago Soc. Nat. Hist., 1:135,
136,

Ooourrenge: Loo. 1678

Gizcymerds sp. 4
1. 9y ig. 9

Qorurrence: Loce. 16773 float

(23)



Glyeymeris sv. B
Pl. 9, Fig. 10

Oocurrence: Float

Pinpe of. bicuneats Nomland

a c¢f. hicuneats Fomland, 1917, Univ, Calif. Publ. Div. Geol., Sel., 10:
301’ 308’ plt 15' f’.gﬁa 1a' lbt

Pinne (Atrina) bicunesta Nomleamd, Grant and Gale, 1931, Mem. San Diego
Soc, Nat, Histe, 1:146~147,

Cecarrence: Float

LOgtreg titen Conrad
Pl, 9, figs. la, 1b
Ostrea titan Conrad, 1863, Proc. Aoad. Nat, Soi. Phila., 6:199, --Clark,
1915, Univ. Calif. Puble. Dept. Geols Sei., B:pl. 44, fig. 1. --Eaton, Grant
and illen, 1941, Bull, imer. Assoc. Petrol. Geol., 253:247-248, ple 4, fig. 3.

Oscurrence: Loss. 230, 281, 232, 234, 1624, 1675

Recten (Lyropectenl gragsicerdo (Conrad)
PlQ 9’ Figt 7

Falllwn grassigerde Conrad, 1857, Proc. scad. Nat, Sois Phila,, 81313,

Lyropect (Conrad), Arnold, 1906, U.S. Geol. Surve
rrof. P 4?. p. 71, ple 18, figs. i, iss pl. 17, figs. 1, la, 1b.

Oceurrence: Loos. 230, 231, 2332, 1624, 1678, float.

Recten (Aequipecten) discus Conrad
Pl, 2, figs. Ba, 5b, 6
Peoten discus Conrad, 1857, Fac. R.R. Hepts., 7:190, pls 3, fig. 1.

Pgcten (seauivecten) discus Conrad, Grant and Gale, 1931, Mem. San Diego
Soc. Fat. Histe, 1:200, pls 4, fig. 7,

Gocurrende: Locs. 232, 233, 1623, 1624, 1672, 1875,
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Zecten sr. indet.

Oocurrence: Loc. 1672, float.

Iugins squtilimeats Conrsd

Inoina TeAe Conrad, 1649, U.3. Fxple Txped., {7ilkes), 10:725,
'--ﬁrnnld, 1903, iem. Calif. Acad. S‘Oig, 5:131.

Jngine (¥yrtes) 43 Conrad, Grant and Gale, 1931, Mem, San Diego
Soce Net. Hist., 1:286-287, pl. 14, figs. 22a, 22b.

Ogcurrence: lLocs 1624

Sardium spe indet.

Oceurrence: Float

Shione 4iabloenels Clark
1}1' 9’ F‘g‘ 11

Lhione diablosnais Clark, 1915, Univ. Calif. Publs Depte Geol. 301,,8:468,
4’69' p]-‘ 58' 1’15- 4‘0

Ocourrence: Loc. 1677

Chione sp. indet,

Ocourrence: Float.

Yeopus stamineg Conrad, 1837, Jour. icad. Nate Sci. Phile., 71250, ple 19,
figs 15

JYeperupnds (Brotothaca) gtgmineg (Conrad), Grant and Gele, 1931, Mem. San
Diege Soce Hate Histe, 1:329«331, pl. 18, figs. la, 1b, 2a, 2b.

Uccurrences 1.02.,1675, float.

Dosinia spe indet.

Oecurrence: Floate.

Jelljns sp. indet.

Oscurrence: Float,.
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ata (Carpenter)
Pl. 9. Fiz. 12
2ellina alta Conrad, 1837, Jour. icad. Kate. Seis Phila., 71258,

biangulsta Carpenter, 1855, Proc. loocl. Sooe Londom, pt. 23,
Pp. 511), %.-300

4nolymetis bisnml:ta (Carpenter), Grant and Gsle, 1931, ¥em. San Diego
Goe. Hat. Hist., 1:363«364, pl. 20, fig. 16.

Decurrence: Float

Magoma spe. indst.

Ocourrence: Loc. 1574

(Rt 0 ;

Soms Juanensls 7iedy

Conus Juanensig Wiedy, 1928, Tre San Diego Soo. Nat. Hist., 5:123, pl. 9,
£ige Se

Occurrence: Loc. 1624

Cancellaria (EFuclial) tritonides Gebb, 1866, Geol. Surv. Calif. Palec.,
2:11, pl. 2, fig. 183 p. 79, 1868«69,

]

g Gabb, Grant and Gale, 1931, Mem. Sen Diego Soes Hat,
Hint., 12316*517’ pl. 37, fige 84 -

Occurrence: Float

a 8p. indet.

Ceonrrence: Float.

£1lva epe indet.

Cocurrence: Loc. 230



Qlivells »eirosns {Conrad}

Strephone pedroans Conred, 1855, U.S5. House of Rep., House Docs 129:17;
"“"1855, UeSe Paos R.B. Rpte., 5!327' Plo 64 fige 5l.

Slivells pedrosna (Conrad}, Grant and Gale, 1931, Hem. San Bieg'o Soce Hat.
Hist., 1:1626-627, pl. 24, fig. 10.

Occurrence: Locs 15676

Qlivells cf. hagticg Cerpenter

baetlga Carpenter, 1864, Brit. issoc. Adv. Sol. Rpte for 1883, p.
661s =~=Crant snd Gale, 1931, Mem. 3=n Diego Soe. ¥at. Hist., 1:627.

Ocourrence:s Float

Qiivella sp. indet.

Ococurrence: Float

Kglletla sp. indet.

Oceurrence: Float.

Searlesis secoensis Buffington, n. sp.

Sesarlasis secoensis Suffington, nespe, 1947, Unpudbl, mamsoript, Cal. Inst.
Tech., PP 29“"30, Pl. 1' fige 68’ 6b’ LI

Ococurrence: Loeas. 231, 232, 1624, 1675, 1676, float, 1677

Zious (Trophogovon) sp. indet.

Occurrence: Float

Cypraga sp. indet. (ymmg)

Ococurrence: #Float

lurritells garricomnsis inderson and ilartin
Fl‘ 10, Fig. 11’ 12
1g inderson and Martin, 1914, Pr. Calif. icad. Scl. {4},

Jurritella
4370, ple 4, fig¢ 4, ~ilerriam, 1941, Univ., Calif. Publs Dept. Geol. Sols,
263120, p1¢ 341 figa. 1“3' Bm6 o
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garlssensls Anderson and Nartin, Toton Grant emd Allen, 1941,
Bull. Amer. Asgoo. Petrol. Geol., 25:pl. 1, figs. 10, 10z,

Oocurrence: Loc. 1875 1677

Orepidula of. adunos Sowerby

Srepidule adunca Sowerby, 1825, Cate Tankerville, ippens pe 7. =~Grant and
Gale, 1931, Meme San Disgo Soo. Nat. Hist., 1:791.

Ocourrvence: Loo. 1675

Eolinices (Haverita) recluzisgus (Deshayes)
Ple 10, Fige 7
XEatlca reglusians Deshayes, 1839, Rev. Zool, Soce. Cuvs, p. 351,

‘ (Neverits) (Deshayes), Grant snd Gale, 1921, Mem.
San Diego Soc. Nat. Hist,., 1:800-—»801, text fig. lsa. 13b, 13c.

Occurrence: Locs 1624, 1677,

Innatiz ef. draconis (Dell)
Pl, 10, Pigs. Ba, 8b, 9
Folinices draconis Dall, 1903; Proc. Biol. Socs Waghe, 161174, =--U.85. Hatle
¥us., Bulle. 112, ple. 14, figs. 4, 6. ==Oldroyd, 1927, Stanford Univ. Publ.
Geols Scley 2:pte 3:128«129, pl. 99, figs. 3,6,

Oecurrences Locs. 1675, 1676, float.

Astraeg cf. Rianaylats Gabd
¥ Pechypoma blansulats Gabb, 1866, Paleon. Calif., 2:15, ple 3, fig. 26.

Astreeq (Pachvpoms) hisnsmlata (Gabb), Stewart, 1927, Procs. Aczd. Fat. Scis
Phils., 78:318, ple. 32, fig. S»

Qerurrence: Loc. 1624

Temmla voristriats Nomland

Jegmla varigtrista “omland, 1917, Unive Celif, Publ. Bull. Dept. Geol. Sci.,
10:211, ple 20, figs, 4a, 4b.

Qoourrence: Locs 1624
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DESCRIPPION OF FAUEAL LOCALITINS

all docglities are Califormla Institute of Technolosve (Colelels
juvertebrate locslities, lccated in the uwpper Ssnta Clers Vallev, seg.
$B, Te B My, T 16 ey Sa7

230 = N§ - sec. 36, B0O feet ii of Haskell Canyon, on ¥ limb of anticline
near crestj conglomerate about at base of "Hodelo". V.P. Toodring

and B.L. Clark, coll.

EaSecs

231 = W - sec. 36, 950 fect U of Haskell Canyom and 1500 feet 3 of ¥ sed.
line; south slope of steepr ridge, nexr cresty sbout 7¢ fest above
baze of "Nodelo” and 25 feet above white, sileceous shole, 7.P.

woodring and B.l. Clark, ecll,

232 =« Wi - sec. 36, same as loc. 231 but from top of ridege and 15 feet

hi her stratigraphically. 7.P. ‘oodring and B.L. Clark, coll.

233 = N7 seC. 26, 1500 feat W of Haskell Conyon and 900 fect S of N ses.
line; X slops of dip slove ridge near head of canyon; few feet

stratigravhically above loc. 252. VP Woodring and 3.5L. Clark, coll.

&
kS
'

BE - 5060. 36, 24000 feet £ of Laskell Canyom; from sandstone nser
base of "Hodelo" forming sharp~orested ridge. J«Fe Joodring, Tel.

Clements, Ge#is Cumuings, coll.

1623 -~ Humphrey nuadrangle; "Modslo™ shales, approx. 50 feet above Mint
Canyon formation unconformity, in rozd eut, E side of Bougqust Canyon,

¥ of hizhwaye. J.H. Maxson, coll,
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1624 = 100 yards SE of loc. 2323 top, central portion of central ridge in
amphitheater, 7 side of Haskell Canyomn, on antielinal axisy 75 feet

above unconformity. J.He Yaxson, coll.

1626 = Sylmer cusde 100 yarde ¥ of road in divide between Flacerits and

Reynier Cznyons; ridge slope, 50 feet below plateaus Joil. laxson, coll.

1572 = 1700 feet E and 1850 fast © from N/ cor. 856t. 56. 14 feet above
Hodelo"=int Canyon unconfornity, near bottom of gully in brown,

sandy shales. Hele wWhilte, Je.. burham, 5.C. Buftington, H. Martine

1674 = 158D feet T and 2200 feat 3 from Wi core Sec. 36. Browm sandstons

snd conglomerste near bottom of strezm valley. . hite ete ale, coll.

1675 =~ 1080 fest £ and 1980 feet 5 from Ny core. seg. 36+ Conglomersate lenses
near oenter of steep L slope, N limb of anticline, 50 feet below

white shale bed. ‘hite et. al., coll.

1576 = 1500 foet T amd 2200 feat S from FNeds 0Ore 80Ce 36§ brown sandstone

with conglomeratic lenses , just | of separastion of valleys. .hite, 6oll.

1877 = 1300 feet F and 2150 feet S from N7 cor. sec. 363 buff, {friatle con=

slomerste near stream bed, WV of separation of streamse. Jhite, 0Clle

1578 = 1500 feet £ 2nd 1300 feat S from N/ cor. sec. 363 very friable, pebble
conglomerate, 30 feet belcw massive sandstone member &t orest of

ridze, ¥ 1imb of anticline. ‘hite et. fl., coll.
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Figs la Oetres titan Conred, C.1.% laverts Palec. Loe. 15753 side
view of left valve, showing flat laminas or shell lavers. x= 2/3

Figs 1b lstres titan Conrad, sswms specimen sz Pig. lz, interior view
ef z@f{: valve, s&mwm aawsx ligamental ezséii@as of ‘sg;}ia&},
O titan character. x 2/3
Fige 2 g of. Sunmidus Remond, Cele®e Invert. Faleocs Locs 231
z 2
Figs & Lgtradan : umidos » 1uverty Polec. Loo, 1878,
fa’sa},s **?ic'isa toward @héﬁ 'wa%;imzﬁ ixs%a&é cf %%@é& parallsl )
sided ss in 4 bunilue x11l/2
Plge 4 japeds of. ghitueyd Bewmond, C.l.% Invert, Paleo. Locs
fmat; Lates rabber cast f;vm 8 good mold, =1
Pige Ba, 5b ‘ sscuipecten) discus Qéma&, wLM Invert. Paleos
Locs ww, Eési’t and right valves ¢f & gypsiferous, irtsrnel
mlde x 1
Fige 6 Pooten auinesten) discus Comrad, C.l.7s Invert. Paleo. ,
Lo 16%. mwm gypeun geet of an external mold, z1
Pige 7 ‘ : epde {Conrad), Cele? "“mwrt; Palavs
Loce 1678, %&Wm is»?’msw‘!ﬁg aaria%ia ns in iante rswee x 1
Pigs B Dally CulsPe Invert. Palec. Loce 1676,
x 2
Fige 9 CeleTs Invert. Palece Lote 1677 x2
Pige 10 idveymeris epe Bey Floote x &

Carpenterl, Floate S z 1
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Fige 1 Ansndare (4nsdsrs) heskellensis White, 1.90e, ColeTe Invert,
Yaleoe LoGe 1677, Holotyns nos ¢ w8ft valves % i

Pigse 2, 4

: White, nesps,y Us1.Te Izmvert,

: gr casts fronm sziernsl onlds,
Svecimens collected by son feem Sand
Caxgron gr%&, ? miles southeast of ULaskell Canyon, in "ilodelo"
formation. Heferrsd by Mazeon o 4. gbispcans, but both
spesimens have sprroximately 34 ribe, & characteristie of
A hosksllensis,. D.8De % 2

Flgs &

dare {inad: gmonti 7 (Dalll, C.1.%. Invsreebrate
f&i%ﬁ& Loo,e i@%ﬁ gé on's speeimen from Jand Canvons
Determination doubtdy 3; % E

Fips. Ba, 5b JAnsdere {inedara) 0it8, NeSDe, %;Eaf, inverh
Paleoce LoGs 1671e #e Ba ig & nebural szst of an esternsl
molds Upper vortions of the vight valve hove bé@% romoved
to expose dentition and hings lins on left valve. Pige 5B
iz z Ea%@x rubber cast fvom the exbernal mold in which
spesimen in Fir. Bo was found. 35 ribs. z 1

Pigs. Ga, 681, ra {(spadsra) b

x 33‘3&{}& 3;%%; ﬁ {i! 3w {%?W ‘-: \

8¢ ;
in Figes Bay and Bb, sooury % ““E§ Wﬁ?@ thos
in the haskell Camyom axpos 8, r% nt valve of smﬁiz
gpeacimen: 6b, lefd valves %u, é@?%gi views z 2

Pige 7 Foliniges (Heverits!) ; {Deshayesl, C.I.0 Invert,
Palecs 1676 x 2

Fige 82, 8b, Lunatia of, drscenis (Dall}l, C.l.%. Invert. Falec. Los.
16%6., Fig. Ba, umbilical views 8b, aspertural view, 9,
sperteral view. 8a, &b
g

WM
B e

alis Dull, Co1.% Invert. Poles, 1ooe
r 2

Anderson and Hardin, Ce.l.%. Invert,

«wiééé Loc. 1676, Pio, 11 2
Pigm, 18 z 1 }/2
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