U.S. DEPARTMENT OF THE INTERIOR OPEN-FILE REPORT
U.S. GEOLOGICAL SURVEY 90-636A
AGE hAGNETOSTRATlGRAPHJ BIOSTRATIGRAPHY TEPHRA |AGE SEQUENCE STRATIGRAPHY (12)
. ] . . . i . Probab!y Ma [2) @ >
EPOCH Ma Chron. Maq. S‘;\ Planktonic Zonations Benthic Foraminifera (8) Californian N. Am. Land psrnghn;",],, L 2lial g Relative Change Of Coastal Onlap g So %}é °
" P 0(':)"")! S IForaTSr;iifera (4)Nannofossil(sé ) Rad(ig;aria Dia(t_/?)ms Stage Zone Mo"us‘z:’)‘ Stage Mamr(nal) Ages Californ)ia S2 §-§ 3. Landward 05 Basinward o g,§ 2 3 >
1 < 10 (11 ZENZ1S : 20 87
L ] | M
CN1D j j j
Brun 1 N23 L NN21 b N\ Buc. invaginata/] D. seminae HALLIAN C. tortusa | RANCHOLABREAN 3.10
PLEIST C1 \_NN20 ~—CN14 — Cotll%sphaera Rz. currirostris | _ ____ _ | __"_ _ — 1 ——
S S [ g uberosa . , . — O —p—F 1 — '
§ N22 NN19  |CN13 b |\ Anthro. ypsilon Acggw:tg}tlgéus WHEELERIAN g;ﬁggﬂﬁg IRVINGTONIAN 5 41 3.9
S 2 a\d -
] S _ \Antho. angulare [ D seminae F — — — — — — Sy | N 6 |,
o [27°2 S Ny LoNig —4 | Prero. var. fossilis VENTURIAN | o Bolivina - 71 2 3.8
2 : .o Tee e TN suoa uminaia |
z - & 2A U AeN12 T \Prismatium /1y e ice var. fossils P. califorica - SRR St 3.7 _
E)J ~ 3 C2A 0‘0 NN16 a v - D. kantschatica A’_’_po_mf_)’_”ogeﬂ “SAN JOAQUIN" BLANCAN 3 LRARRARRER] 3.0
— N19 [ NN124a | |  pefese 00t =TT —3.8
a =47 & 3 ::14 c Thalassiosira L. phocenia 10 — 4 - 3.5 25140~
© © 13 ] oestrupii fF-—-——-—-——-—————-H4-----—- - o '
. e CN10 b Bolivina ST T - 11 3.4
— 5 N18 NN12 —a— Sﬁgﬁgc‘?’ys obliqua ETCHEGOIN — 5 — 8 =5.0-
rin -
6 4o 5 3A ] peregrina Nitzschia "DELMONTIAN" | — — — — - — — = — — — 3 e 5.5 .
~ - C3A reinholdi —] i — © ) )
N Bolivina L
6 N17 NN11 CN9 D. penultima a foraminata HEMPHILLIAN 6.3
a L] L]
% S&IE 4 T antiqua __b JACALITOS - 7 - 32 7.0-
5 b Didymocyrtis — Bolivina
- 8 9 4Af = o= NN1O | CNg ~ - antepenultima D. hustedii UPPER | pughesi | 8 — 8.0
al|! - Xr == = —
C4A | 10 d
~ 9 - | b
| 5 N15 NN9 CN7 - 3.1 92
11 @ Diartus 88 Z
L 10 _ 83 c < CLARENDONIAN
c5 N14 NN8 CNG petterssoni %8 z
o 5 Q Bulimina 10.7
L 11 12 2Q uvigerina- | "MARGARITAN"
N13 NN7 b §§ — LOWER | “Formis ' _
S m 2.6 —
SN — 35 o 3 116
CN5 3Q @ g
14 N12 NN6 a S — * 12.5
@ 13- <
w v C5A Dorcadospysas a Bolivina % 2.5 14344
Z D lata ] =
w S N11 a modeloensis| _ _ _ _ _ _ _  13.8
8 — 14 Siphogen- BARSTOVIAN — 14 :
= 15 N10 b ollomi 2.4
) . .
a S. reedi 15.5 .
©o8 N8 “TEMBLOR" o '
-1 Cal / S. branneri — 16 — | 2.3 «16.0+
alcocycletta
5C NN4 CN3 costata RELIZIAN shahesil 000 - -—-- - L16.5
| 17 C5C N7 Actinocyclus | _ _ _ _ _ _ _| - ughest | | 7 22 17,04
ingens - . .
UPPER Uvigerina 175
5D N6 CN2 Stich. wolfi | _ _ _ _ _ _ | obesa 1. Lava -
- 184 csD NN3 -—-—4--———--"1-"—-"-"=---- Creek |-18
HEMINGFORDIAN 2 Bisho 18 54
Plectofrond- : P :
- 19 -{ C5E SE N5 _  MIDDLE| icularia 3.Glass | 19- 21
o Stich. < miocenica Mtn. D -
= . wn .
uﬁj - 204 cg 6 c delmontensis ) - -4 k=== === 4. ﬂﬁst - 20 —
NN2 2
&5 5. Bailey
T oA . LOWER Sphogen- VAQUEROS getlr;mg'lgée o o0
erina ’ " " 1.5 — 21.57
| 5] C6A N4 Cynto. tetrapera transversa 7. Tulare C'|- 95 - 220
b ARIKAREEAN 8. Tulare S
6B — : -
- 23 - C6B NN1 a | Lychno. elongata | [~ - """ -1 °" "7~ 9. Nomlaki | 23 E 14
10. Lawlor ) - 23 5=
\)s%@\e— 24 csc 6C oo \ps cpr ZEMORRIAN 11. Alturas | o4 -
\GO D. ateuchus 12, 13, " 24.5
oM Modelo (?) 13
SOURCES

Theyer and Hammond (1974), LaBreque and others (1977)

Berggren and others (1985)

Blow (1969), Srinivasan and Kennett (1981), Keller (1983)

Martini (1971)

Bukry (1973, 1975), Okada and Bukry (1980)

Nigrini (1971), Riedel and Sanfilippo (1978)

Barron (1981, 1986)

Blake (in press), Warren (1980), Miller (1987)

Poore, Barron, and Addicott (1981)

Woodburne (1987)

Sarna-Wojcicki and Meyer, unpublished data (person. commun., 1990).
See OFR 90-636B for more complete list of tephra.

12. Haq and others (1987), adjusted to fit this time scale

Columns 1 through 7 from Barron (1979)
REFERENCES

— O Yoo NN R w—

—

Barron, J.A., 1981, Late Cenozoic diatom biostratigraphy and paleoceanography of the middle-
latitude eastern North Pacific, Deep Sea Drilling Project Leg 63, in Yeats, R.L., and Haq,
B.U., eds., Initial reports of the Deep Sea Drilling Project: Washington, D.C., U.S.
Government Printing Office, v. 63, p. 507-538.

__________ , 1986, Updated diatom biostratigraphy for the Monterey Formation of California, in
Casey, R.E., and Barron, J.E., eds., Siliceous microfossil and microplankton studies of the
Monterey Formation and modern analogs: Los Angeles, Pacific Section, SEPM, v. 45, p. 105-
119.

e _____, 1989, The late Cenozoic stratigraphic record and hiatuses of the northeast Pacific;
results from the Deep Sea Drilling Project [Chapter 15], in Winterer, E. L. Hussong, D.M,,
and Decker, R.W., eds., the eastern Pacific Ocean and Hawaii: Boulder, Colo., GSA, The
Geology of North America, v. N, p. 311-322.

Berggren, W.A., Kent, D.V., Flynn, J.J., and Van Couvering, J.A., 1985, Cenozoic geochronology:
GSA Bull,, v. 96, p. 1407-1418.

Blake, G., in press, American Association of Petroleum Geologists Memoir.

Blow, W.H., 1969, Late middle Eocene to Recent planktonic foraminiferal biostratigraphy, in
Bronnimann, R., and Renz, H.H., eds., Proceedings of the First International Conference on
Planktonic Microfossils, Geneva, 1967, v. 1, Leiden, The Netherlands, E.J. Brill, p. 199-
421,

Bukry, D., 1973, Low-latitude coccolith biostratigraphic zonation, in Edgar, N.T., and Saunders,

J.B., eds., Initial reports of the Deep Sea Drilling Projects: Washington, D.C., U.S.
Government Printing Office, v. 15, p. 685-703.

————___, 1975, Coccolith and silicoflagellate stratigraphy, northwestern Pacific Ocean, Decep
Sea Drilling Project Leg 32, in Larson, R.L., and Moberly, eds., Initial reports of the Deep
Sea Drilling Project: Washington, D.C., U.S. Government Printing Office, v. 32, p. 677-701.

Keller, G., 1983, The Paleogene/Neogene boundary in the equatorial Pacific Ocean, in Gelati, R.,
and Steininger, F., eds., In search of the Paleogene/Neogene boundary stratotype: Revista
Italiana de Paleontologica e Stratigraphia: v. 89, pt. 2, no. 4, p. 529-555.

Haq, B.U., Hardenbol, Jan, and Vail, P.R., 1987, The new chronostratigraphic basis of Cenozoic and
Mesozoic sea level cycles, in Ross, C.A., and Haman, D., eds., Timing and depositional
history of eustatic sequences: constraints on seismic stratigraphy: Cushman Found.
Foram. Res., Special Publ. 24, p. 7-13.

La Brecque, J.L., Kent, D.V.,, and Cande, S.C., 1977, Revised magnetic polarity time scale for the
Late Cretaceous and Cenozoic time: Geology, v. 5, p. 330-335.

Martini, E., 1971, Standard Tertiary and Quaternary calcareous nannoplankton zonation, in
Farinacci, A., ed., Proceedings of the Second Planktonic Conference: Roma, Edizioni
Tecnoscienza, p. 739-785.

Miller, T.L., 1987, Early Neogene coccolith biostratigraphy of R.M. Kleinpell's original stratotype
section--Reliz Canyon, Monterey County, California [abs.]: Abstract volume, 4th
International Congress. on Neogene Stratigraphy, July 29-31, 1987, Berkeley, California, p.
77-78.

Nigrini, C., 1971, Radiolarian zones in the Quaternary of the equatorial Pacific Ocean, in Funnell,
B.M., and Riedel, W.R., eds., Micropaleontology of oceans: Cambridge, Cambridge Univ.
Press, p. 443-461.

Okada, H., and Brkry, D., 1980, Supplementary modification and introduction of code numbers to
the low-latitude coccolith biostratigraphic zonation [Bukry, 1973, 1975]: Marine
Micropaleontology, v. 5, p. 321-325.

Poore, R.Z., Barron, J.A., and Addicott, W.0., 1981, Biochronology of the northern Pacific Miocene:

. Proceedings of IGCP 114 International Workshop on Pacific Neogene Biostratigraphy, 6th
International Working Group Meeting, November 25-29, 1981, Osaka, Osaka Museum of

NEOGENE

Riedel, W.R., and Sanfilippo, A., 1978, Stratigraphy and evolution of tropical Cenozoic
radiolarians: Micropaleontology, v. 24, no. 1, p. 61-96.

Srinivasan, M.S., and Kennett, J.P., 1981, Neogene planktonic foraminiferal biostratigraphy an
evolution; equatorial to subarctic South Pacific: Marine Micropaleontology, v. 6, p. 499-
533.

Theyer, F., and Hammond, S.R., 1974, Paleomagnetic polarity sequence and radiolarian zones,
Brunhes to Epoch 20: Earth and Planetary Science Letters, v. 22, p. 307-319.

Warren, A.D., 1980, Calcareous nannoplankton biostratigraphy of Cenozoic marine stages in
California, in Kleinpell, R.M., the Miocene stratigraphy of California revisited: AAPG
Studies in Geology, no. 11, p. 60-69. ‘

Woodburne, M.O., 1987, A prospectus of the North American mammal ages, in Woodbume, M.O.,
ed., Cenozoic mammals of North America: Berkeley, Univ. Calif. Press, p.285-290.

Note: This chart was designed to aid inter-basin correlation of Neogene strata for a
current large-scale geologic mapping effort in southern California. It was assembled from
published (or in press) information and is, of course, subject to change as new information
becomes available.

The standard tropical plankton zones are tied to the magnetostratigraphy (Barron, 1989).
The benthic foraminiferal stages and the North American Mammal Ages are tied to the isotopic
time scale; California molluscan stages are tied to the benthic foraminiferal stages. The sequence
stratigraphy of Haq and others (1987) may have no applicability to the Neogene of tectonically
active southern California, but was included for possible correlation with passive-margin Neogene
sequences.
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This report is preliminary and has not been edited or reviewed for conformity
with U.S. Geological Survey editorial standards or with the North American
Stratigraphic Code. Any use of trade, firm, or product names is for descriptive
purposes only and does not imply endorsement by the U.S. Government.



