University of Montana

ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

1977

Pinus buchananii a new species of petrified seed cone from the
Oligocene of the Olympic Peninsula Washington

James Craig Underwood
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Underwood, James Craig, "Pinus buchananii a new species of petrified seed cone from the Oligocene of
the Olympic Peninsula Washington" (1977). Graduate Student Theses, Dissertations, & Professional
Papers. 7074.

https://scholarworks.umt.edu/etd/7074

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F7074&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/7074?utm_source=scholarworks.umt.edu%2Fetd%2F7074&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

PINUS BUCHANANII, A NEW SPECIES OF PETRIFIED SEED CONE FROM
THE OLIGOCENE OF THE OLYMPIC PENINSULA, WASHINGTON

By
James C. Underwood

B.A., University of California, Los Angeles, 1975

Presented in partial fulfillment of the requirements for the degree of
Master of Arts
UNIVERSITY OF MONTANA
1977

Approved by:

airman, Board of Examiners

( - ) AL piersn

s
Dean’, Graduafe” School
V////

QM»L 3 /92
/

/|

Date
[



UMI Number: EP37875

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript

and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMI

Dissartation Publisheng

UMI EP37875
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, Ml 48106 - 1346



ABSTRACT

Underwood, James C., M.A., June 1977 Botany

Pinus buchananii, A New Species of Petrified Seed Cone from the
Oligocene of the Olyumpic Peninsula, Washington

Director Charles N. Miller Jr. WM% %

Pinus buchananii is a new species of ovulate cone from the Oligocene
of the Olympic Peninsula, Washington. Excellent preservation allowed
close comparison of the fossil with modern cones. The new cone is
assigned to the section Pinus, subgenus Pinus, and shows the closest
affinities with the living species of the subsection Ponderosa. A
combination of anatomical and morphological features not found in the
other fossil species of Pinus warrants the designation of this fossil
as a new species. This Qligocene cone is the fifth structurally
preserved Pinus cone on record.
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Chapter 1
INTRODUCTION

Current research is involved with elucidating the evolution of
modern genera within the Pinaceae. Ovulate cones were selected as the
basis of this work as they circumvent many of the problems found in
traditional fossil types (i.e. pollen, wood, etc.) (Miller, 1976).
Numerous anatomical and structural features which are unique and dis-
tinct to each genus and are repeatable many times within the cone may
be used to determine affinities. Of diagnostic value in determining
generic affinities are the branching patterns of the vascular and
secretory systems to each bract-scale complex (Miller, 1976).

On record are 20 structurally preserved pinaceous cones from
the Cretaceous and representatives of the modern genera Pinus and
Picealfrom the early Tertiary.

Research is underway to establish the occurrence of extant
genera in the fossil record. Numerous cones have been collected and
studied from the Oligocene of the Olympic Peninsula, Washington. Pinus

buchananii is the first species to be described from this collection.

lRecent examination of the holotype of Picea cliffwoodensis
Berry (1905), from the Late Cretaceous of New Jersey, by Dr. C. N.
Miller indicates that the specimen has been placed incorrectly in this
modern genus.




Chapter 11
MATERIALS AND METHODS

The material studied consisted of one of 25 structurally
preserved ovulate cones collected from the northern coastal area of
the Olympic Peninsula, Washington. These cones were generally
silicified and preserved in silt-sandstone concretions which were
found free on the beach or in situ in outcrops of the Oligocene Twin
River Formation (Arnold and Hannibal, 1913). The cone that formed the
basis for this work was found by Mr William Buchanan of Clallum Bay,
Washington, one quarter mile west of the mouth of Jansen Creek, and
was given to the University of Montana for study.

The geological history of the northern Olympic Peninsula is
one of mostly submarine volcanic or marine sedimentary deposition until
sometime in the Miocene or Pliocene (Mallory and Tompkins, 1564).
Sediments of the Peninsula are no older than early Tertiary except for
exposed areas of igneous and sedimentary rocks south of the Point of
Arches which may represent a submerged piece of the North American
continent of seventy million years ago (Mallory and Tompkins, 1964).

The Twin River Formation consists primarily of siltstone,
sandstone, and abundant silt-sandstone concretions. Deposition occurred
until Late Oligocene or Early Miocene when deposition was interupted
by uplifting. Subsequent submergence resulted in the deposition of
the Clallum Formation over the Twin River Formation in the Early Mio-

cene. In post Clallum times the Olympic Mountain uplift took place
2



and has continued intermittently through the Pleistocene to the 3
present. Sediments of the northern peninsula area have been dated by
the use of marine foraminifera (Rau, 1964).

Internal cone structure of the new species was studied by
means of thin sections and was compared with that of modern cones in
a reference collection consisting of about one half the known species
of the Pinaceae (Appendix 1). 1In addition, comparison of morphological
and anatomical features of the Oligocene cone was made with the four
fossil Pinus cones on record. Type material was used in the examina-

tion of Pinus arnoldii Miller (1973) and P. avonensis Miller (1973).

Comparison with P. wolfei Miller (1974) and P. belgica (Alvin, 1960)
was made on the basis of published reports.
All sectioned material is now on deposit with the Dept. of

Botany, University of Montana.


















