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1907 (SToLiczKA, 1867:pl. 7, figs. 4, 8, 9), but the illus-
trations of R. media do not indicate the presence of a
posterior sinus at the shoulder, and its spiral sculpture is
more widely spaced. As in the case of C. dilleri, the presence
of the sinus in C.? mitraeformis suggests that it should not
be assigned to Rostellinda. STEWART (1927) placed C.?
mitraeformis in Volutoderma Gabb, 1877, but that genus
also lacks the posterior sinus at the shoulder and addi-
tionally has considerably more widely spaced spiral sculp-
ture.

Carota? mitraeformis is of smaller average size (although
if complete, LACMIP cat. no. 11574 would probably be
more than 50 mm high) and has a much less noticeable
shoulder than species of Carota described by Stephenson
from the Woodbine Formation of Texas. Although some
adult specimens of C.? mitraeformis approach Conus in
shape, C.? mitraeformis is more commonly shaped like a
Volutomorpha Gabb, 1877, which lacks the posterior growth
line sinus of Carota. The sculpture of C.? mitraeformis
resembles that of a Volutomorpha of SOHL’s (1964) group
B and has three oblique folds on the columella, the middle
one of which is slightly the stronger. However, whereas
Volutomorpha group B species have from one to three folds
that are generally not all visible in the unbroken shell, the
three well-developed folds of C.? mitraeformis are visible,
and the exterior of the shell shows no evidence of the total
glaze coating that Sohl considers typical of Volutomorpha.
All species assigned to Volutomorpha by Sohl are of geo-
logically younger age than is C.? mitraeformus; the place-
ment of the columellar folds and the lack of glazing and
posterior growth line sinus may be evolving features, and
C.? mitraeformis may be an early Volutomorpha. A more
complete study of Cretaceous Volutidae is needed to clarify
the generic placement of C.? mitraeformas.

Varens Saul & Popenoe, gen. nov.
Type species: Varens formosus Saul & Popenoe, sp. nov.

Diagnosis: Medium sized to moderately large volutes with
moderately high spire; having shouldered whorls, a con-
cave ramp, and a well-developed subsutural welt or collar,
shoulder formed by posterior ends of axial ribs; last whorl
broadly convex about periphery, gently concave anteriorly,
tapering gracefully to a relatively long canal. Axial sculp-
ture of ribs, pronounced and swollen at their posterior
ends, diminishing anteriorly on last whorl, more strongly
developed on earlier whorls, becoming shorter and knob-
like on more mature whorls, diminished or obsolete on last
whorl of large adults; spiral sculpture absent; exterior
surface apparently coated with thin glaze. Growth lines
gently retrocurrent at suture, forming a narrow posterior
notch against previous whorl, nearly parallel to axis over
mid whorl, gently antecurrent on siphonal neck. Aperture
long and moderately narrow, outer lip thin; inner lip ex-
panded parietally, nearly straight in columellar region;
columella flexed to the left at anterior tip, bearing near

base of previous whorl, three oblique spiral folds; folds
progressively stronger anteriorly.

Discussion: Rostellites gracilis STANTON (1893:157, pl. 34,
figs. 1-3) from the “Pugnellus sandstone” of Huerfano
Park and Poison Canyon, Colorado, may belong to this
genus.

No previously described volute genus shares the char-
acteristics of three folds, the anterior strong, posterior weak,
lack of spiral sculpture, and exterior apparently coated by
aglaze. Volutomorpha Gabb, 1877 (type species Volutolithes
conradi Gabb, 1860, from Maastrichtian of New Jersey)
is exteriorly glazed but has a low to moderate spire and
is sculptured by spiral ribs. Like Rostellana Dall, 1907
(type species Voluta bronn: Zekeli, 1852), Varens is rel-
atively high spired, but Rostellana has the shoulder less
well developed and lacks a glazed coating. Carota is of
similar shape to Varens but has a growth line that is
strongly sinused at the shoulder, lacks a glazed coating,
and has spiral sculpture. Fulgoraria Schumacher, 1817
(type species Voluta rupestris Gmelin, 1791, Recent from
Japan) is of similar shape to Varens but has four to eight
folds on the columella, apparently a larger protoconch, and
is spirally grooved.

Despite its scant spiral sculpture, Varens is placed in
Volutoderminae because of its shape, number of columellar
folds, and growth line. It resembles genera placed in Volu-
tilithinae Pilsbry & Olsson, 1954, but has three columellar
folds rather than the one fold of Volutilithinae. PONDER
& WAREN (1988) combined these two subfamilies as Vo-
lutoderminae.

Carota? nodosa STEPHENSON, 1952 (p. 186, p1. 42, figs.
19-21) resembles Varens in shape, but it has spiral sculp-
ture and a strong bend to the columella at the folds, and
Stephenson mentions no external callus wash.

The generic name is derived from the name of a cen-
turian in Caesar’s army, Varenus, who was noted for a
daring act of bravery. Varens is of masculine gender.

Varens anae Saul & Popenoe, sp. nov.
(Figures 121-130)

Diagnosis: A large Varens having about ten axial ribs per
whorl on spire, with rounded flank, and obsolete sculpture
on mature whorls.

Description: Shell moderately large, broadly fusiform;
apical angle about 49°% protoconch unknown; spire of five
or six whorls, having a well-developed, narrow, subsutural
collar, and concave ramp, expanding sharply to angulate
shoulder; last whorl nearly smooth, broadly convex me-
dially, gently concave anteriorly, tapering gracefully to
nearly straight anterior siphonal canal. Growth lines gent-
ly retrocurrent at suture forming a narrow V-shaped pos-
terior notch, nearly parallel to axis medially, gently an-
tecurrent on siphonal neck. Sculpture of about ten axial
ribs, pronounced and swollen on their posterior ends, di-
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Explanation of Figures 121 to 138

Unless otherwise indicated, figures are X 1; specimens coated with
ammonium chloride except as noted.

Figures 121-130. Varens anae sp. nov. Figures 121-124: LAC-
MIP cat. no. 11575 from LACMIP loc. 8195, holotype; Figure
121, aperture; Figure 122, back; Figure 123, right side; Figure
124, apical view. Figure 125: LACMIP cat. no. 11577 from
LACMIP loc. 10886, paratype, section, showing columellar folds,
uncoated. Figures 126-130: LACMIP cat. no. 11576 from LAC-
MIP loc. 10886, paratype; Figure 126, aperture; Figure 127,
back, anterior segment removed; Figure 128, back; Figure 129,
right side; Figure 130, segment removed to show columellar folds.

Figures 131-138. Varens formosus sp. nov. Figures 131, 132:
LACMIP cat. no. 11579 from LACMIP loc. 10891, holotype;
Figure 131, aperture; Figure 132, left side. Figures 133, 134:
LACMIP cat. no. 11580 from LACMIP loc. 10891, paratype;
Figure 133, outer lip broken back, showing folds on columella
and long anterior siphon; Figure 134, back. Figures 135-137:
LACMIP cat. no. 11581 from LACMIP loc. 10891, paratype;
Figure 135, back, x2; Figure 136, aperture, x2; Figure 137,
apical view, x2. Figure 138: LACMIP cat. no. 11583 from
LACMIP loc. 10891, paratype, section showing columellar folds,
uncoated. Photographs 121, 122, 125, 127, 130 by Susuki; 123,
124, 126, 128, 129, 131-138 by De Leon.
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Table 13

Measurements (mm) of Varens anae sp. nov. and Varens formosus sp. nov.

H D Hp Dp Ha Hs A R Dp/Hp Hp/Hs

Varens anae

LACMIP 11575 62.0* 27.4 8.8 18.7 22.0* 4.4 49° 10 2.1 2.0

LACMIP 11576 56.4* 24.0 9.6 15.3 18.7* 5.5 47° 12 1.6 1.7

LACMIP 11577 42.0* — — — — — —_ — — —
Varens formosus

LACMIP 11579 36.0* 16.0 7.9 10.0 12.7* 5.0 46° 11 1.3 3.6

LACMIP 11578 26.2* 11.8 7.0 9.8 11.1* 4.5 43° 12 1.4 1.5

LACMIP 11580 43.0* 11.8 — — — — — — — _

LACMIP 11581 16.6* 6.8 3.5 4.8 8.0* 2.3 40° 12 1.4 1.5

LACMIP 11582 16.5* 6.4 2.0 4.3 4.6* 1.4 42° 12 2.2 1.4

LACMIP 11583 23.8 — — —

*Specimen incomplete. Abbreviations decrypted in Introduction.

minishing anteriorly; ribs longer, narrower, and more
strongly developed on earlier whorls, becoming progres-
sively reduced, shorter and knoblike on later whorls and
diminished on penultimate whorl and obsolete on last whorl.
Aperture long, pinched posteriorly, expanded medially,
contracted to the anterior siphon, outer lip thin, broadly
and nearly evenly convex in outline; inner lip thin, parietal
portion expanded, narrow on the columella; columella with
three equally spaced, very oblique folds well within the
aperture; anterior fold strongest.

Holotype: LACMIP cat. no. 11575.

Paratypes: LACMIP cat. no. 11558 from UCLA loc.
2325, Silverado Canyon; LACMIP cat. nos. 11576-11577
from LACMIP loc. 10886 (= CIT loc. 84), Santiago-
Trabuco divide, Santa Ana Mts., Orange Co., California.

Type locality: LACMIP loc. 8195 (= CIT loc. 82), Sil-
verado Canyon, Santa Ana Mts., Orange Co., California.

Dimensions: See Table 13.

Distribution: Ladd Formation, Baker Canyon Sandstone,
Santa Ana Mountains, Orange Co., California.

Remarks: Varens anae differs from Varens formosus in
having more rounded flanks especially in mature adults,
which are considerably larger than any specimen of V.
formosus. In specimens of V. anae and V. formosus that
are of equivalent size, the shoulder of V. anae is less pro-
nounced, the axial ribs are not as nodular at the shoulder,
and the exterior seems less glazed, although this last may
be a result of preservation. Varens anae differs from Carota
gracilis (Stanton, 1893) of the Pugnellus sandstone, near
Malachite and in Poison Canyon, Huerfano Park, Colo-
rado, in being more slender.

Etymology: The specific name refers to the occurrence of
this species in the Santa Ana Mountains.

Varens formosus Saul & Popenoe, sp. nov.
(Figures 131-138)

Diagnosis: A medium-sized, elongate, angulately shoul-
dered Varens with about 11 axial ribs per whorl. Surface
of shell apparently coated by glaze.

Description: Shell medium sized, elongately volutiform;
apical angle about 46° spire of about five whorls, having
narrow subsutural welt, concave ramp, and angulate
shoulder, and nearly straight flank constricted gently about
base to form a broad siphonal neck. Growth line obscured
by glaze, apparently nearly parallel to axis medially, slightly
antecurrent on siphonal neck. Sculpture of about 11 axial
ribs, strongest at shoulder, dying out anteriorly at about
mid whorl; no spiral sculpture; shell surface apparently
glazed. Aperture elongate; outer lip thin; inner lip thin,
narrow, rounded posteriorly; columellar folds very oblique,
anterior fold strongest, posterior very weak.

Holotype: LACMIP cat. no. 11579.

Paratypes: LACMIP cat. nos. 11578 from LACMIP loc.
10946, north side Silverado Canyon at the narrows; 11580~
11583 from LACMIP loc. 10891 (= CIT loc. 1065), Ladd
Canyon, just north of Silverado Canyon, Santa Ana Mts.,
Orange Co., California.

Type locality: LACMIP loc. 10891 (= CIT loc. 1065),
Ladd Canyon, Santa Ana Mts., Orange Co., California.

Dimensions: See Table 13.

Distribution: Ladd Formation, Baker Canyon Sandstone,
Santa Ana Mts., Orange Co., California.

Remarks: Specimens of Varens formosus are noteable for
their beautifully polished appearance. Varens formosus
resembles Carota dilleri in shape but lacks spiral sculpture
and the posterior sinus at the shoulder. Varens formosus
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resembles young V. anae in which the bulbus adult whorls
have not been formed. Varens formosus differs from V.
anae in being smaller and more slender, in having a stron-
ger shoulder, a less convex body whorl, and the posterior
columellar plait barely present.

Carota? nodosa Stephenson, 1952, is similar in shape to
Varens formosus, but V. formosus lacks spiral sculpture
and has straighter axial ribs.

Etymology: The specific name is from Latin, formosus,
meaning beautifully formed, comely, handsome.

Subfamily ATHLETINAE Pilsbry & Olsson, 1954

As adults, several Athletinae have a shell that becomes
Cassis-like or strombiform. The body whorl may have a
rounded or angled shoulder that may be unarmed or bear
nodes or spines. The sculpture is more or less cancellate
in the young, becoming partly or wholly smooth in adults.

Konistra Saul & Popenoe, gen. nov.
Type species: Gosavia biconica ANDERSON, 1958.

Diagnosis: A medium-sized, elongate pyriform volute with
subsutural band, concave ramp, rounded shoulder, and
rounded body whorl tapering to a broad anterior canal.
Both axial and spiral sculpture present; axial sculpture
strongest on early whorls, decreasing with maturity, and
anteriorly over-ridden by spiral cords. Growth lines prom-
inent, retrocurrent on subsutural band, scarcely flexed
across flank. Aperture elliptical, outer lip thin; inner lip
thin, expanded posteriorly; columella bearing about mid-
way two well-developed, slightly oblique folds, flexed left
and backward near its tip to form a well-developed anterior
fasciole.

Discussion: Despite the number of middle Cretaceous vo-
lute genera already described, Konistra has a combination
of features not found in any of them. In shape and sculpture
Konistra resembles Carota, Gosavia, Retipirula, Rostellaca,
Rostellinda, Volutomorpha, and Volutoderma. Konistra is
most similar to Gosavia but has only two columellar folds,
whereas Gosavia has five or six columellar folds and a
deeply sinused growth line. Konistra tends to be shorter
spired and more round shouldered than Carota, which has
three columellar folds and a deeply sinused growth line.
The sculpture of Konistra is not pustulose like that of
Retipirula, which has two oblique folds and the trace of a
third, and an anterior end to the siphon that is not strongly
bent back and to the left. Rostellaca and Rostellinda are
both higher spired than Konistra and have three folds on
the columella. Volutomorpha has an overall surface glaze,
a growth line that is strongly sinused adjacent to the suture,
and one prominent fold on the columella rather than the
two of Konistra. Volutoderma has three oblique columellar
folds and a nearly straight tip to the anterior siphon.
The generic name is derived from Greek, Konistra, a

dusty rolling place. It refers to the presence of this genus
at Sand Flat, Shasta Co., California, and is of feminine
gender.

Konistra biconica (Anderson, 1958)
(Figures 114-120)
Gosavia biconica ANDERSON, 1958:175, pl. 75, figs. 3, 3a.

Description: Shell medium sized; pleural angle about 66°;
spire low, about one-fifth the total length of the shell, with
about five or six low angulately shouldered whorls; suture
at or covering shoulder; ramp broad and shallowly sloping;
last whorl pyriform, with greatest diameter of whorl just
anterior to shoulder and approximately one-fourth the dis-
tance from suture to tip of anterior canal, with a relatively
broad flat ramp, a subangulate shoulder, and well-arched
flank curving convexly to constricted anterior siphonal neck;
neck angled backward and to the left near its tip. Rough
spiral and axial sculpture on body whorl; spiral cords
unevenly spaced, numbering about 20 on body whorl, sep-
arated by interspaces of somewhat variable width but ap-
proximately equal to cord width; axial sculpture strongest
on spire and at shoulder; ribs stronger than cords on fifth
whorl, progressively weaker on subsequent whorls, about
equal to cords posteriorly, diminishing anteriorly, usually
faint or absent on anterior half of whorl, about 12 on fifth
whorl, 10 on sixth, variably developed, weakest on body
whorl. Growth lines prominent, with nearly straight trend
perpendicular to suture but notched adjacent to suture and
having a strong bend at anterior fasciole. Aperture elon-
gate, ovoid with well-developed posterior groove at suture;
outer lip thin, smooth within; inner lip expanded roundly
onto body whorl, commonly encroaching above shoulder
and exposed as a frill adjacent to suture; columella flexed
backward and to the left near its tip; columellar folds two,
just posterior to middle of aperture; siphonal fasciole mod-
erately developed.

Holotype: CASG cat. no 61935.01.

Hypotype: LACMIP cat. no. 11619 from LACMIP loc.
10789 (= CIT 1001), sec. 7, T32N, R4W, Redding (1946)
quadrangle, Shasta Co., Caldifornia.

Type locality: CASG loc. 61935 [ex CASG 1294-A], “near
the State highway, on Sand Flat,” north of Redding, Shasta
Co., California.

Dimensions: See Table 14.

Distribution: Known only from the vicinity of “Sand Flat.”
On 1913 U.S.G.S. Redding 30’ Quadrangle, Sand Flat is
between Buckeye and Salt creeks along U.S. highway 99,
but is not designated on 1946 Redding 15’ Quadrangle.

Geologic age: Turonian.

Remarks: In overall shape and sculpture Konistra biconica
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Table 14

Measurements (mm) of Konistra biconica (Anderson, 1958).

H D Hp Dp Ha Hs A Dp/Hp Hp/Hs
CAS 61935.01 43.7* 8.4 3.4 16.7 9.7 2.0 66° 4.9 1.7
LACMIP 11619 49.0* 21.4 5.2 6.9* 1.8 75° 0.97 2.9

* Specimen incomplete. Abbreviations decrypted in Introduction.

does resemble a Gosavia, but K. biconica has only two
columellar folds rather than the five or six of Gosavia and
lacks the growth line sinus present at the shoulder of Go-
savia squamosa (Zekeli, 1852). Konistra biconica is super-
ficially so similar to Carota? mitraeformis that the two are
commonly mixed in collections, but K. biconica has one
less fold on the columella, weaker sculpture, a nearly
straight growth line, and a better developed anterior fas-
ciole.

The specimen, CASG cat. no. 1552.03, referred to Pa-
laeatractus crassus by ANDERSON (1958:42) has two colu-
mellar folds and resembles Konistra biconica except that
the shoulder is well rounded and without angularity. Un-
fortunately the anterior end is broken and the shape of the
anterior canal unknown. Specimen CASG cat. no. 1552.03
occurs with ammonites considered by MATsuMOTO (1960:
80) to suggest late Campanian or early Maastrichtian age.
The specimen is considerably larger than any other re-
ferred to P. crassus.
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LOCALITIES CITED

CIT and UCLA localities have been given LACMIP num-
bers. Most of the CIT localities of Turonian age in the
Redding area were plotted on JONEs et al. (1978:fig. 5).
Most of the CIT localities of the northern Santa Ana
Mountains were plotted on POPENOE (1942:fig. 2); these
and UCLA localities were plotted on SAUL & BOTTJER
(1982:maps 1-3). Many of the localities discussed in
MATsuMOTO (1960) are also plotted therein.

Frazier Corners was almost a mile (1.6 km) northwest

of Bella Vista on the Redding (30’) quadrangle, 1901
edition, reprinted 1913 and 1928, and also on the Shasta
National Forest, California map of 1948. The Frazier
Siltstone Member derives its name from Frazier Corners
(HAGGART, 1986), and it serves as a reference point in
several locality descriptions. However, on the Millville
(15’) quadrangle, 1953, and the Bella Vista (7.5") quad-
rangle, 1965, Bella Vista has been moved and replaces
Frazier Corners.

82 CIT: = LACMIP 8195.
84 CIT: = LACMIP 10886.
92 CIT: = LACMIP 10100.

445 CASG: Fossils from Forty-nine mine, 2 miles
(3.2 km) south of Phoenix, Jackson Co., Oregon.
Hornbrook Formation. Late Turonian.
(MATSUMOTO, 1960:77).

1001  CIT: = LACMIP 10789.

1032  CIT: = LACMIP 10726.

1042 CIT: = LACMIP 10876.

1065 CIT: = LACMIP 10891.

1164 CIT: = LACMIP 10079.

1195  CIT: (= UCLA 4416; LACMIP 10778) In bed
of Stinking Creek, about midway between two
north-south wire fences across creek, 2600'N,
1100’E of SE cor. sec. 6, T32N, R3W, Redding
(1946) Quadrangle, Shasta Co., California. Coll.:
Popenoe and Ahlroth, 21 June 1936. Redding
Formation, Bellavista Sandstone Member. Early
Turonian. (MATSUMOTO, 1960:104; POPENOE et
al., 1987:99).

1197 CIT: (= LACMIP 10776) Block of sandstone
crowded with Pugnellus manubriatus picked up
from stream bed of Stinking Creek, just down-
stream from first fence across creek upstream
from the creek mouth, 4050'N, 44°W of SE cor.
[2250'S, 2000'E of NW cor.] sec. 6, T32N, R3W,
Redding (1946) Quadrangle, Shasta Co., Cali-
fornia. Coll.: Popenoe & Ahlroth, 21 June 1936.
Redding Formation, Bellavista Sandstone Mem-
ber. Turonian. (JONES et al., 1978:fig.5).

1203 CIT: (= LACMIP 10769) lens in sandstone
cropping out in bed of Dry Creek, 700'S, 300'W
of NE cor. sec. 6, T32N, R3W, Millville Quad-
rangle, Shasta Co., California. Coll.: Popenoe
and Ahlroth, 23 June 1936. Redding Formation,
near middle of Bellavista Sandstone Member.
Turonian.

1207  CIT: = LACMIP 10810.

1209 CIT: = LACMIP 10771.

1212 CIT: (= LACMIP 10735) Little Cow Creek,
Millville Quadrangle, Shasta Co., California.

1255 CIT: (= LACMIP 10744) French Creek north
of Swede Basin.

1264  CIT: (= LACMIP 10759) Massive brown sand-
stone cropping out in bed of small gully tributary
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1293D
1346
1438

1446

1552

1622
2209

2325

2360

2757

2759

4214

to Little Cow Creek, approx. 1805'S, 2250'E of
NW cor. sec. 9, T32N, R3W, Millville Quad-
rangle, Shasta Co., California. Coll.: W. P. Po-
penoe, 12 April 1937. Redding Formation, base
of Melton Sandstone Member. Turonian.
(MaTsuMoTo, 1960:105).

CASG: = CASG 61934.

CIT: = LACMIP 10754.

CIT: Highest sandstone bed under lava in gully
on N side of Little Cow Creek, about % mile
(0.4 km) NE of Wilsey Ranch House, near NE
cor. SW Vi sec. 31, T33N, R2W, Millville Quad-
rangle, Shasta Co., California. Coll.: W. P. Po-
penoe, 19 March 1940. Redding Formation, Bel-
lavista Sandstone Member. Turonian.

CIT: (= LACMIP 10764) Near top of N slope
of hillside SE of Alturas-Redding Hwy, S side
Woodman Creek, 2250'S, 500'W of NE cor. sec.
35, T33N, R3W, Millville Quadrangle, Shasta
Co., California. Coll.: W. P. Popenoe, 23 March
1940. Redding Formation, Bellavista Sandstone
Member. Turonian. (POPENOE et al., 1987:99).
CASG: South side of Antelope Valley, north end
of Shale Hills, 500'W of center sec. 28, T26S,
R18E, Kern Co., California. Coll.: G. D. Hanna
and S. H. Shaw, April 1929. Panoche Forma-
tion. Late Campanian-early Maastrichtian.
(MATsuMoOTO, 1960:80).

CIT: = LACMIP 10903.

UCBMP: ?Sucia Island, San Juan Co., Wash-
ington. Cedar District Formation. Campanian.
UCLA: Small gully entering Silverado Canyon
from S, just W of the narrows, directly S of Holz
Ranch house, about 1025'N, 150'E of SW cor.
sec. 8, T5S, R7W, El Toro Quadrangle, Santa
Ana Mits., Orange Co., California. Coll.: W. P.
Popenoe, 1946. Ladd Formation, top of Baker
Canyon Sandstone. Turonian.

CASG: “Devils Gate” on Berryessa Creek,
12,000 feet (3700 m) below top of Chico Group
on Hamilton Ranch, near top of big conglom-
erate, Napa Co.?, California. Possibly Venado
Formation. Turonian.

USGS: Silverado Canyon, near mouth of Ladd
Canyon, Santa Ana Mts., Orange Co., Califor-
nia. Coll.: S. Bowers, 23 April 1903. Ladd For-
mation, upper Baker Canyon Sandstone Mem-
ber. Turonian.

USGS: Near Silverado Canyon, in lower part of
Ladd Canyon, Santa Ana Mts., Orange Co., Cal-
ifornia. Coll.: S. Bowers, 24 April 1903. Ladd
Formation, upper Baker Canyon Sandstone
Member. Turonian.

UCLA: Soft thin-bedded sandstone exposed in
channel of Little Cow Creek, SE cor. sec. 35,
T33N, R3W, Millville Quadrangle, Shasta Co.,
California. Coll.: W. P. Popenoe, 2 September

4235

4252

5422

7199

7233

7787

7788

8195

1959. Redding Formation, Frazier Siltstone
Member. Turonian.

UCLA: Dip slope of Baker Canyon Sandstone
on Black Star Quadrangle, cropping out about
0.3 mile (0.5 km) NW of old Holz Ranch house,
2600'N, 700'W of SE cor. sec. 7, T5S, R7W, El
Toro Quadrangle, Santa Ana Mts., Orange Co.,
California. Ladd Formation, Baker Canyon
Sandstone Member. Late Turonian.

UCLA: Banks of irrigation ditch at about 2450
foot (750 m) elev., W of and above SP RR tracks,
W side of Bear Creek Valley, 2.8 mile (4.5 km)
SE of Normal School Campus at Ashland, ap-
prox. 3100'N, 500'E of SW cor. sec. 24, T39S,
R1E, Ashland Quadrangle, Jackson Co., Ore-
gon. Coll.: W. P. Popenoe, 19 May 1944. Horn-
brook Formation. Turonian.

UCLA: Rancheria Gulch, about 1 mile (1.6 km)
W of Henley, and approx. 400'N, 2000'W of SE
cor. sec. 19, T47N, R6W, Yreka 30’ Quadrangle
(1939), Siskiyou Co., California. Coll.: W. P.
Popenoe, summer 1951. Hornbrook Formation,
Osburger Gulch Member. Turonian.

UCLA: between Fremont Canyon and Oak Flat
along a south fork of Fremont Canyon at about
1860 foot (570 m) elev., 350'N, 1050'E of SW
cor. sec. 7, T4S, R7W, Black Star Canyon Quad-
rangle, northern Santa Ana Mts., Orange Co.,
California. Coll.: W. P. Popenoe and ]J. E.
Schoelhammer, 28 November 1952. Willams
Formation, Pleasants Sandstone Member. Cam-
panian.

UCLA: Sulphur Creek, hard sandstone about
500 feet (150 m) upstream from abandoned cabin
on east side of creek, NE V4, SW ¥ (2500'N,
1750’E of SW cor.) sec. 23, T32N, R5W, Red-
ding Quadrangle (1946), Shasta Co., California.
Coll.: P. U. Rodda, summer 1956. Redding For-
mation, Bellavista Sandstone Member. Turoni-
an.

UCR: South side Silverado Canyon, elev. ap-
prox. 1340 feet (400 m), stream drainage directly
below UCR loc. 7785, SW ¥, SW Vi sec. 8, T5S,
R7W, El Toro Quadrangle (1949), Santa Ana
Mts., Orange Co., California. Coll.: Geol. 110
class, 8 November 1975. Ladd Formation, lower
Holz Shale. Turonian.

UCR: South side Silverado Canyon, elev. ap-
prox. 1370 feet (420 m), concretions in next
stream drainage to south of UCR 7787 that leads
to Silverado Creek, SW %, SW V4 sec. 8, T5S,
R7W, El Toro Quadrangle (1949), Santa Ana
Mits., Orange Co., California. Coll.: Geol. 110
class, 8 November 1975. Ladd Formation, lower
Holz Shale. Turonian.

LACMIP: (= CIT 82) Limey sandstone bed
near base of shale, S of roadcut at Holz Ranch
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10079

10100

10726

10735

10744

10754

10771

(locality may become obscured by slides), Sil-
verado Canyon [E edge SE %, SE % sec. 7, T5S,
R7W, El Toro Quadrangle], Santa Ana Mits.,
Orange Co., California. Coll.: B. N. Moore, 1927.
Ladd Formation, Holz-Baker Canyon transi-
tion. Turonian.

LACMIP: (= CIT 1164) S side Silverado Can-
yon near mouth of small N-flowing gully, and
at top of lower fossiliferous sandstone series, about
400 feet (120 m) SE of Holz Ranch house in SE
cor. sec. 7, T5S, R7W [1025'N, 150’E of SW
cor. sec. 8], T5S8, R7W, El Toro Quadrangle,
Santa Ana Mts., Orange Co., California. Coll.:
W. P. Popenoe, 15 May 1935. Ladd Formation,
Baker Canyon Sandstone Member. Turonian.
LACMIP: (= CIT 92) Concretions in shale 100
feet (30 m) above stream and near fence on N
side of Harding canyon, about % mile (0.4 km)
N of road fork in Santiago Canyon at Modjeska
Canyon junction [near section line NW %, NW
Y4 sec. 28, T5S, R7W, Santiago Peak Quadran-
gle] Santa Ana Mts., Orange Co., California.
Coll.: B. N. Moore, 1928. Ladd Formation, basal
Holz Shale Member. Turonian.

LACMIP: (= CIT 1032) Shale outcrop on left
bank of Dry Creek, E of road, 1.3 mile (2 km)
N of Frazier’s Corners, 1500'N of SE corner sec.
5, T32N, R3W, Millville Quadrangle, Shasta
Co., California. Coll.: W. P. Popenoe, 1933.
Redding Formation, Frazier Silt. Turonian.
LACMIP: (= CIT 1212) Little Cow Creek, ap-
prox. 2 mile (3.2 km) NE of Frazier’s Corners,
hard sandy concretions in shale, banks of gullies
in pasture about 2500'N, 750'W of SE cor. sec.
4, T32N, R3W, Millville Quadrangle, Shasta
Co., California. Coll.: Popenoe and Ahlroth, 7
July 1936. Redding Formation, Frazier Siltstone
Member. Turonian. JONES et al. (1978:fig. 5).
LACMIP: (= CIT 1255) W bank French Creek
about ¥2 mile (0.8 km) N of Swede Basin, 600’'N,
600’E of SW cor. sec. 33, T33N, R2W, Millville
Quadrangle, Shasta Co., California. Coll.: W.
P. Popenoe, 12 April 1937. Redding Formation,
Bellavista Sandstone Member. Turonian.
LACMIP: (= CIT 1346) Sandstone nodules in
shale, left bank of Little Cow Creek, about 75
yards (70 m) NE (upstream) from intersection
of creek bed with S line of sec. 9, and about %
mile (0.4 km) downstream from Walter Melton
farmhouse, 10 mile (16 km) NE of Redding,
1500'N, 2200’E of SE cor. sec. 9, T32N, R3W,
Millville Quadrangle, Shasta Co., California.
Coll.: W. P. Popenoe and Jane Hoel, 8 July
1937. Redding Formation, Melton Sandstone
Member. Turonian.

LACMIP: (= CIT 1209) Oyster bed on left bank
Salt Creek, about %2 mile (0.8 km) N of gravel

10789

10810

10876

10886

10891

10903

15295

pits N of Alturas-Redding Hwy (U.S. 299),
1650'S, 1200'W of NE cor. sec. 34, T33N, R3W,
Millville Quadrangle, Shasta Co., California.
Coll.: Popenoe and Ahlroth, 27 June 1936.
Redding Formation, Bellavista Sandstone Mem-
ber. Turonian.

LACMIP: (= CIT 1001) West side of U.S. 99,
4.0 mile (6.4 km) by road N of Hwy 99 bridge
just N of Redding over Sacramento River, sec.
7, T32N, R4W, Redding (1946) Quadrangle,
Shasta Co., California. Coll.: W. P. Popenoe and
D. W. Scharf, 15 July 1931. Redding Formation,
Bellavista Sandstone Member. Turonian.
LACMIP: (= CIT 1207) Right side of Dry
Creek, at Bellavista-Sherman Rd. crossing and
2.3 road miles (3.7 km) N of Redding-Alturas
Hwy (U.S. 299) 2700'N, 50'W of SE cor. sec.
31, T33N, R3W, Millville Quadrangle, Shasta
Co., California. Coll.: Popenoe and Ahlroth, 26
June 1936. Redding Formation, Bellavista Sand-
stone Member. Turonian.

LACMIP: (= CIT 1042) Limey lenses in sand-
stone cropping out on N bank of Rancheria Gulch,
about 1.5 mile (2.4 km) W of Henley, 210'S,
800'E of NW cor. sec. 30, T47N, R6W, Horn-
brook Quadrangle, Siskiyou Co., California.
Coll.: Popenoe and Findlay, 8 September 1933.
Hornbrook Formation, Osburger Gulch Sand-
stone Member. Turonian.

LACMIP: (= CIT 84) Sandstone above basal
conglomerate. SW cor. of NE % sec. 34, T5S,
R7W, Santiago-Trabuco divide, Santa Ana Mts.,
Orange Co., California. Coll.: B. N. Moore, 1926.
Ladd Formation, Baker Canyon Sandstone
Member. Turonian.

LACMIP: (= CIT 1065) Sandstone overlying
basal Upper K conglomerate, from crest of scarp
on W side of Ladd Canyon, about 0.6 mile (1
km) N of juncture of Ladd and Silverado canyons
[1300'S, 300'E of NW cor. sec. 8, T5S, R7W,
Black Star Canyon Quadrangle], Santa Ana Mts.,
Orange Co., California. Coll.: W. P. Popenoe, 3
March 1933. Ladd Formation, Baker Canyon
Sandstone Member. Turonian.

LACMIP (= CIT 1622): Soft gray sandstones
cropping out along irrigation ditch 150-200 feet
(46-61 m) above and to SW of Southern Pacific
RR tracks about 4.0 mile (6.4 km) SE of U.S.
Hwy 99 bridge over Ashland Creek, near mid-
point of W boundary sec. 24, T39S, R1E, Ash-
land Quadrangle, Ashland, Jackson Co., Ore-
gon. Coll.: W. P. Popenoe and W. A. Findley,
12 September 1933. Hornbrook Formation, Os-
burger Gulch Sandstone Member. Turonian.

LACMIP: South side of Silverado Canyon near
mouth of small N-flowing gully, about 400 feet
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61934

61935

(120 m) SE of Holz ranch house, 1025'N, 150'E
of SW cor. sec. 8, T5S, R7W, El Toro Quad-
rangle, Santa Ana Mts., Orange Co., California.
Coll.: Robert Drachuk, 1979. Ladd Formation,
top of Baker Canyon Sandstone Member. Tu-
ronian.

CASG: (= CASG 1293D) Near Frazier Cor-
ners, SW % sec. 4, T32N R3W, Millville Quad-
rangle, Shasta Co., California. Coll.: C. M. Cross.
Redding Formation, Frazier Siltstone Member.
Turonian.

CASG: (= CASG 1294-A): 4.6 miles (7.4 km)

66549

85511

north of bridge at Redding, near the State high-
way, on “Sand Flat,” Shasta Co., California.
Coll.: F. M. Anderson. Redding Formation, Bel-
lavista Sandstone Member. Turonian.

CASG: Hagerdorn Ranch, 4 mile (6.4 km) NW
of Montague, Siskiyou Co., California. Horn-
brook Formation, probably Osburger Gulch
Sandstone Member. Turonian.

GSC: Hamley Point, Sydney Island, lat.
48°36’05"N, long. 123°16'05"W, British Colum-
bia. Coll.: J. E. Muller, 21 August 1970. Na-
naimo Group, near base. Turonian. (POPENOE
et al., 1987:100).



