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INTRODUCTION

Since 1950, more than 6000 slides of fossil foraminifers have
accumulated in connection with biostratigraphic studies I have
conducted. These efforts have been largely in support of
approximately 80 geologic mapping and stratigraphic projects
conducted in western Washington and Oregon, although a few
from California and Alaska are included as well. Most of the
slides are contained in two collections, involving either U.S.
Geological Survey (USGS) or Washington Division of Geology
and Earth Resources (DGER) projects. In connection with both
collections, a formidable library of foraminiferal literature with
a large group of files has been assembled. In addition, a database
(RauPaleo.xls) listing the salient features of each slide has been
established for all assemblage slides of the USGS collection.

The purpose of this report is to describe the general content
of the slide collections, foraminiferal library, and files. Each
component of the database is listed below, together with my
complete scientific bibliography.

The slide collections, foraminiferal library, and files now
reside at the Burke Museum of Natural History and Culture at
the University of Washington. To gain access to the collection,
contact the curator of paleontology, Liz Nesbitt, at (206) 543-
5949 or lnesbitt@u.washington.edu.

U.S. GEOLOGICAL SURVEY COLLECTION

History

This collection began when I joined the Geologic Division of
the U.S. Geological Survey in 1950. I was assigned to a field
group of the Fuels Branch that was conducting geologic investi-
gations in connection with coal reserves in the Centralia Coal
District of southwest Washington State. This group of approxi-
mately six geologists, led by Parke D. Snavely, Jr., was in the
process of compiling a geologic map of the area from which we
were to determine the approximate coal reserves. The resultant
report was U.S. Geological Survey Bulletin 1053, “Geology and
Coal Resources of the Centralia–Chehalis District, Washing-
ton” (Snavely and others, 1958).

My duty, besides assisting with the general field work of
geologic mapping, was to provide information regarding the
geologic age and stratigraphic relationships of foraminiferal
assemblages contained in the Tertiary strata of the area. My
background at the time was largely a masters thesis describing
the Foraminifera contained in the Lincoln Creek Formation
exposed at the Porter Bluffs (Rau, 1948) and a Ph.D. disserta-
tion, later published (Rau, 1951), on the Foraminifera found in
the Tertiary section exposed in the Willapa River valley. In the
latter study, the stratigraphic significance of the various assem-
blages was discussed.

As time progressed, additional projects were undertaken by
the Fuels Branch and other Geologic Division groups mapping
in western Oregon and Washington. During this time, I contin-
ued to supply stratigraphic information based on Foraminifera
for these various projects. All assemblages were mounted on
slides and saved. These slides constitute the USGS collection.
Trays containing them are marked with pink-colored tabs. Over
a period of more than 50 years, some 80 geologic projects (see
References) were provided with biostratigraphic as well as
paleoecologic information from studies of these (some 3500)
microfossil assemblages. Reports were prepared for each
assemblage studied and submitted to the collector. The original
carbon copy of each of these reports is housed with the collec-
tion at the Burke. The library of the Washington State Division
of Geology and Earth Resources also has a set of copies of the
original carbons.

The Database

Information about each assemblage has, in recent years, been
placed in a computer database. Originally the information was
assembled on a modified version of a DOS program known as
Revelation. After entries were completed, it was converted to a
set of Excel spreadsheets (RauPaleo.xls). The following is a list
and explanation of the fields or columns in the main spread-
sheet, which is called “Records”:

Record No. refers to the order in which each report was entered
into the database file.

File No., sometimes referred to as lab number, is simply a con-
secutive number under which the report and slides were origi-
nally filed.

Field No. is an identification number given to a sample by the
collector. Usually the first digit in a field number refers to the
collectors name, for example, in W86-21, the “W” may signify
that Ray Wells collected the material. The number following in-
dicates the year it was collected and the final number “21” re-
lates to the 21st note that the collector took that year.

Collector lists the last name of the collector(s) when known.

County indicates the county where the assemblage was col-
lected.

State gives the state where the assemblage was collected.

30 x 60-Minute Quadrangle gives the name of the 1:100,000-
scale quadrangle, when known.

Primary Quadrangle gives the 7½- or 15-minute quadrangle
name(s), when known.

Scale is the map scale of the primary quadrangle.

Location is the specific location where the sample was col-
lected, usually given by listing the distance from a corner of a
specified section together with its township and range.
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Sample Type and Depth Interval provide information on
whether the assemblage is from a surface collection or drill hole
and from what depth (in feet unless otherwise specified).

Rock Unit (Formation) gives the name assigned to the rock
unit from which the assemblage was collected, if known.

Local Foraminiferal Zone, Pacific Coast Foraminiferal
Stage, and Geologic Age are given when known.

Paleoecology/bathymetry and Water Conditions present sug-
gested paleoecological conditions, such as water depth and tem-
perature during deposition, for many of the assembages.

Species List gives the names of species contained in an assem-
blage, when known.

Rock Lithology is the lithology of the rock from which the sam-
ple was taken.

Pub. No. is the number of the publication that resulted from the
project for which the foraminiferal assemblage was collected.

Remarks usually refers to why the sample was collected.

Ref. No. lists all publications that are in some way related to the
assemblage studied, including those already listed under Pub.
No.

The references that go with the numbers under Pub. No. and
Ref. No. are listed in a separate spreadsheet (called “Refer-
ences”) in the same workbook.

Miscellaneous Materials Associated with the
USGS Foraminiferal Collection

Alaska Slides and Reports

An undetermined number (probably hundreds) of slides and
reports on assemblages from southeast Alaska Tertiary strata
are interspersed throughout the latter part of the USGS collec-
tion between years 1972 and 1982, involving lab. numbers
between 5826 and 9005. The reports for each assemblage iden-
tify them as Alaska materials. These were prepared, studied, and
reported on largely for projects completed in association with
George Plafker and Gary Winkler, mainly for the publication
“Foraminiferal Biostratigraphy and Correlations in the Gulf of
Alaska Tertiary Province” (Rau and others, 1983). Information
on these materials, however, was not placed in the database.

Species Set

During the time the collection was accumulating, I maintained a
set of slides containing representative specimens of each spe-
cies encountered in the Pacific Northwest Tertiary sequence. I
refer to these as species slides. There are over 200 in the collec-
tion and they are divided into four groups: Eocene, Oligocene,
Miocene, and Pliocene. Each slide contains representatives of
all species of a given genus that has been encountered in each
series of the Northwest Tertiary. Trays containing these slides
are color-coded blue. There is a corresponding card file contain-
ing a set of cards for each series. Each card bears a number cor-
responding to a number in a section on the slide containing a
representative specimen of a species. Each card contains infor-
mation about the name of each species, as well as where the
specimen is from. A similar set of slides (37) together with a
corresponding set of cards was set up for strata of Cretaceous
age. These were assembled almost entirely from rocks in north-
ern California during my brief studies in that area. Trays con-
taining these slides are also color-coded blue and are found at
the end of the Northwest Tertiary species set. An additional set
of 49 slides with corresponding cards was set up for all species

encountered during my southeast Alaska studies. They are
color-coded red.

Selected Assemblages from Various Formations

Although not at all complete, assemblages typical of various
formations have been assembled: one for the Northwest Tertiary
(27 slides), one from selected California formations (60 slides),
and one from southeast Alaska formations (9 slides). Trays con-
taining these slides are color-coded orange.

Also in this group are 57 slides labeled “Quinault Fig. Speci-
mens”. These materials were used in connection with the report
“Foraminifera, Stratigraphy, and Paleoecology of the Quinault
Formation” (Rau, 1970). They are color-coded orange. Another
group of 36 slides is labeled “Nye Types” and color-coded pink.
These were used in connection with studies in the Newport,
Oregon, area.

Personal Slides

Miscellaneous Slides—Some 27 slides labeled “Miscellaneous
Personal” are assemblages I collected prior to joining the
USGS. Trays containing them are color-coded clear.

Willapa Thesis Slides—A set of 80 slides marked “Willapa
Thesis Fauna” are assemblages from localities of my Willapa
River Valley dissertation and 1951 publication. Trays contain-
ing these slides are color-coded green. Also from the Willapa
studies are 78 slides, each containing representatives of a partic-
ular species found in the Willapa section. These trays are also
color-coded green.

Porter Thesis Material—There are 47 slides containing speci-
mens of various species encountered in the Porter section that
were studied for my masters thesis and 1948 publication. Also,
the original type material from which photographs were made
for the Porter study are contained in 76 slides marked “Porter
Paper Types”. Trays containing all Porter material are also
color-coded green.

Preachers Slough Slides—During my graduate studies at Iowa
in 1948, I published a short paper describing an Astoria Forma-
tion assemblage from Grays Harbor County known as the
Preachers Slough fauna. There are 12 slides of type material and
10 of extra material of each species encountered. These too are
color-coded green.

All type material for the Willapa, Porter, and Preachers Slough
studies were originally deposited in the University of Iowa
Geology Department’s repository and therefore each contains a
University of Iowa number that corresponds to the published
number for each specimen. However, these type specimens
were, in later years, transferred to my possession.

Sample Residue

Washed residue from which USGS assemblages were removed
was kept and stored in individual glass vials. However, only
those with lab numbers 4132–9098 have been preserved with
the collection. Those with numbers 1–4131 were not transferred
with the collection when I moved to Olympia in 1960. They may
still be in Menlo Park, California, in USGS storage.

WASHINGTON STATE COLLECTION

History

The State of Washington’s collection of Foraminifera began in
1960 when I was hired by the Division of Mines and Geology, a
part of the now defunct Department of Conservation. At that
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time, I began stratigraphic studies of southwest Washington,
first in the upper drainage area of the Satsop River. This work
resulted in Bulletin 53, “Stratigraphy and Foraminifera of the
Satsop River Area, Southern Olympic Peninsula, Washington”
(Rau, 1966). As time progressed, I continued geologic mapping
of several quadrangles in southwest Washington and eventually
the north coast of the Olympic Peninsula. This collection there-
fore contains many assemblages I collected and studied in con-
nection with formal reports and geologic maps published by the
Washington State Division of Geology and Earth Resources
(DGER) and its predecessors. There are, however, some assem-
blages that I studied while working for the State that were in
support of USGS geologists, projects that were a joint effort
between Washington State and the USGS. These assemblages
usually display USGS field numbers. In addition, dispersed
throughout the collection are assemblages that were prepared
from numerous oil and gas test wells of western Washington.
Some of these assemblages I have studied and checklisted in
connection with various geologic mapping projects; others I
have not. The results of any study I might have conducted on
various western Washington wells can be found in a file labeled
“Biostratigraphic Data on Oil Wells, Oregon and Washington”.
Numerous checklists were made and conclusions drawn as to
geologic age and paleoecologic conditions. Also, many surface
sections were measured and sampled for Foraminifera. Informa-
tion on this work can be found under the file “Measured
Sections”.

Records

Since those surface collections I made were for projects I was
engaged in, formal reports were not generally prepared. How-
ever, records were kept on a series of file cards for each assem-
blage studied. There are two sets of these cards. One is filed in
consecutive order and assigned lab numbers from S-1 to S-
1208, the “S” referring to State rather than USGS. The duplicate
set is filed alphabetically by counties. Contained on each card
are the field number, lab number, location, quadrangle, field
remarks, and lab determination (age and remarks).

Several systems of field numbering were employed, some
with the standard USGS system (W62-4), previously discussed,
and others with the old state system such as GH2108W24.15.
The latter system actually supplies the location. First, the GH
stands for Grays Harbor County. The 2108 represents the Town-
ship and Range, 24 is the section and .15 represents a position in
the section. The “1" refers to .10 the distance to the right (east)
and “5" indicates .50 of the distance up (north) from the south-
west corner of the section.

Aside from field and lab numbers, a publication number
appears on some slides. This number is usually preceded by an
“F”, indicating a foraminiferal collecting locality. Such num-
bers will appear on the geologic map that resulted from the map-
ping project for which the collection was made.

Sample Residue

As with the USGS collection, washed residue from which each
state assemblage was removed, was kept and stored in individ-
ual glass vials. There should be representative material number-
ing from S-1 to S-1216.

MATERIALS ASSOCIATED WITH BOTH
THE USGS AND DGER COLLECTIONS

The Files

There are eight drawers of files in two cabinets.

Drawer 1 contains a file on correlations and zones, with charts
used by various workers. Most of the remainder of the drawer
contains a file on stratigraphic and foraminiferal materials deal-
ing with various wells drilled throughout the Pacific Northwest,
including some offshore wells. These files are divided into the
following groups: Oregon offshore wells, Oregon onshore
wells, Washington offshore wells, and Washington onshore
wells. Among these categories, the wells are arranged alphabeti-
cally by name. Each well folder contains all of the information I
was able to glean from foraminiferal studies I either conducted
or received from other workers. Some correlations may be sug-
gested. These materials may well be the most valuable of all
files, especially for those wishing to conduct stratigraphic stud-
ies of the Pacific Northwest. One or two small folders in the
back of the drawer contain information on auger holes drilled by
both Standard Oil Company of California and the Phillips Petro-
leum Company.

Drawer 2 contains files on measured sections, biostratigraphy
of southeastern Alaska wells, general data acquired from vari-
ous oil companies, California type sections and maps, and
original plates for some of my early taxonomic papers on
Foraminifera.

Under measured sections are folders on the Newport–
Waldport, Oregon area, and miscellaneous sections of Washing-
ton and Canada. All of these folders contain information on var-
ious measured sections throughout western Oregon and Wash-
ington and a few in Canada. Most sections were sampled for
Foraminifera and therefore usually include a checklist of
Foraminifera. Some folders contain field notes and many con-
tain columnar sections that have been constructed from field
data.

The section on biostratigraphy of southeastern Alaska wells
contains folders of material on all wells that I either obtained
information on from other workers or generated myself during
my southeast Alaska studies. Most of my contributions are
checklists of Foraminifera.

The section on oil company data contains general informa-
tion acquired from various oil companies on a number of areas
in western Oregon and Washington. Included are geologic
maps, paleogeographic maps, and the results from various geo-
logic related studies. Also included is information on the
Navarin Basin in the Arctic Ocean where I conducted biostrati-
graphic studies using Foraminifera on a well drilled in that area.

The section labeled “California Type Sections and Maps”
contains materials, including field notes, that accumulated dur-
ing my studies of some of the well-known type sections of Cali-
fornia. During that study, I collected foraminiferal assemblages
that are contained on slides in the collection marked “Type Cali-
fornia Faunas”.

The section labeled “Original Plates” contains plates used to
produce some of my early taxonomic publications.

Drawer 3 contains mostly pollen slides submitted to the State
by various oil companies after they had studied materials from
the State’s core repository. It was required by law that all slides
made from State core material were to be deposited with the
State geologic survey. Also in this drawer are two boxes of thin
section slides, most of which I prepared and examined for
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Foraminifera in connection with Tabor and Cady’s studies in the
Olympic Mountains.

Drawer 4 contains two major groups of reports: Standard Oil
Company auger reports and a complete set of all paleontologic
reports I prepared for USGS projects. The Standard Oil Com-
pany reports are probably not usable without the original maps.
These reports were most likely made from borrowed company
materials and therefore there are no slides or lab numbers with
which to associate the reports.

The second group of reports are, for the most part, original
copies of reports I prepared for various projects my studies sup-
ported (lab. numbers 1–9008). There is some confusion with the
lab number arrangement in the first two folders of reports (start-
ing from the back of the drawer). Early on, for a short time, I
used a different system of reporting. Therefore, the first two
folders may be intermixed with two different reporting systems.
However, the lab numbers in each report correspond to lab num-
bers on slides in the collection. Starting with lab number 244 in
the second folder, all reports should be found to be arranged in
consecutive order with respect to lab numbers. This complete
file has been copied and is in the possession of the Washington
State Division of Geology and Earth Resources library. The
originals of nearly all these reports were transmitted to whom-
ever submitted a sample for study. It should also be pointed out
that a report was prepared and a lab number was assigned to
each sample submitted, regardless of whether it contained
Foraminifera or not. Therefore, for those samples barren of
Foraminifera, there will not be a corresponding numbered slide
in the collection.

Drawer 5 contains four groups of files. Aside from one book of
my 1953 and 1955 USGS notes, the first group in the front of the
drawer consists of copies of USGS field notes made available to
me by other geologists for inclusion in the spreadsheet dis-
cussed in this report. The second file in one folder labeled
“USGS Computer Locs.—Data for Foram Locs.” consists of
materials Parke Snavely assembled about foraminiferal collec-
tions made in the Port Angeles–Cape Flattery region. The
foraminiferal stage and geologic age of many localities were
plotted on quadrangle maps of the area. The third file, a single
folder labeled “Maps with locations”, contains copies of Oregon
quadrangle maps with field localities. The fourth group of mate-
rials are my state field notes and a few personal field notes I
made before I joining the USGS.

Drawer 6 contains quadrangle maps, many with field locations,
some with lab numbers in reference to assemblages in the slide
file collection, and a few are original field maps that were used
to accumulate data from which published maps were made. The
maps are in two groups, Washington and Oregon, and each
group is alphabetically arranged according to quadrangle name.

Drawer 7 contains aerial photographs and photomaps. Field
notes have been placed on the backs of many by pin-pointing
each locality. In many cases, the only field note for a locality
will be on the back of one of these photographs.

Drawer 8 contains five small folders with information vari-
ously on cross indexing of materials and general inventory on
available slides for certain completed projects. The first folder
is labeled “Cross Index for Published Reports—Lab., Field, and
Map Numbers”. It cross-indexes lab numbers, field numbers,
and some map and manuscript numbers for a number of my re-
ports. Folder 2 consists largely of cross-references on forami-
niferal slides available from various wells drilled in Washington
State. In many cases, the permit number assigned to the well by

DGER is given, as well as the company, well name, lab number
for the slide, and the number of slides in the collection. Also,
there is a list of various materials that DGER had at one time
from various wells drilled in the state. Folder 3 consists of a gen-
eral inventory of USGS foraminiferal slides in that collection
from lab numbers 5 through 7238. Folder 4 is a cross-index from
field numbers to lab numbers, together with remarks on geologi-
c age (usually stage) of each assemblage from the Newport Em-
bayment area of western Oregon. The information included on
each list varies. An additional list is of slides that were donated
to the collection by James Moore, formerly of Shell Oil Com-
pany. Folder 5 consists of several lists of information on slides
in the Washington State collection from various wells drilled in
the State. Also, there is a short list of measured surface sections
in both Oregon and Washington for which there are slides,
checklists, traverses, and columnar sections.

Library Materials

The library associated with the foraminiferal slide collections is
probably one of the few major collections of foraminiferal liter-
ature on the West Coast and therefore should serve future stu-
dents well, particularly in the fields of micropaleontology and
biostratigraphy. It consists of several major formal volumes on
the subjects, together with a number of categories of literature
on Foraminifera and biostratigraphy dealing with Tertiary strata
of the Pacific Northwest. Each is summarized below. Since the
Burke is short of space, most of these materials will eventually
be integrated into their divisional library and duplicates (or in
some cases, triplicate copies) will not be kept.

The Catalog of Foraminifera

These volumes by Ellis and Messina are an important tool for
students of Foraminifera, particularly when dealing with taxon
unknown to the worker. They are a must for beginning students
of micropaleontology. The original set consists of some forty
volumes, each several inches thick. A species of Foraminifera is
illustrated and described on each page, usually from the original
report describing and illustrating the species. A second set,
begun in 1960, consists of inserts of new species that were sent
out periodically by the publisher to be included in the original
volumes. Species listed in both sets are arranged under the
genus in which they were originally placed. However, over the
years, various workers have modified concepts on many genus–
species relationships and therefore changes have been made as
to which genus a given species is now assigned.

Contributions from the Cushman Foundation

for Foraminiferal Research

These periodicals contain a series of articles by Cushman and
his students describing various assemblages or simply a species
of Foraminifera. Besides Contributions, the set also includes a
few special publications volumes dealing comprehensively with
certain aspects of foraminiferal micropaleontology.

The Journal of Foraminiferal Research

This publication was started by the Cushman Foundation after
Cushman died. It is the official publication of the Cushman
Foundation and continues the Contributions from the Cushman
Laboratory for Foraminiferal Research, which were published
from 1925 until 1950, and Contributions from the Cushman
Foundation for Foraminiferal Research, which were published
continuously from 1950 until 1970.
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Most-Used Literature

These materials consists mostly of reports dealing with various
foraminiferal assemblages described from numerous formations
and localities throughout the West Coast Tertiary. They were
used for comparison of assemblages I studied from Pacific
Northwest formations with those of other West Coast forma-
tions, not only for correlation purposes but in some cases for
identification of taxon. Most of these reports contain plates of
Foraminifera that were used to identify taxon in question. As a
matter of convenience, I divided this literature into the follow-
ing groups: Eocene, Oligocene, Miocene, Pliocene, and Pleisto-
cene–Recent. Each section contains literature on assemblages
of a given geologic age. In addition, there is a section on correla-
tion. This includes various correlation charts and information
pertaining to zones, stages, and geologic age of certain assem-
blages, as well as concepts of various workers regarding corre-
lations and ranges of various foraminiferal species. Another
small section consists of reports in which several faunas of dif-
ferent ages are contained and thus could not be placed in a spe-
cific age category. Also included is a section on paleoecology.
Another section consists of Alaskan literature that I used in con-
nection with Southeast Alaska studies. Finally, several books on
foraminiferal taxonomy are also included in this group, mainly
Cushman’s “Foraminifera” and Loeblich and Tappan’s “Trea-
tise on Foraminifera” in two volumes.

Stratigraphic Literature

These materials consist largely of an accumulation of geologic
maps and reports that, for the most part, are the product of pro-
jects to which my foraminiferal studies were applied. These
publications were used extensively in the preparation of the
database discussed in this report. This literature is divided into
areas of study in western Washington and Oregon listed below:
southwest Oregon, Coos Bay (Oregon) area, Newport (Oregon)
area, Willamette Valley (Oregon), northwest Oregon, lower
Columbia Basin, Grays Harbor, Chehalis Valley, Olympic
Mountains, Washington coastal, north and east flank of the
Olympic Peninsula, Puget Basin, eastern Washington, offshore
Oregon, offshore Washington and Vancouver Island, miscella-
neous western Washington stratigraphy, and old miscellaneous
reports and coastal. Also included is literature on northeast Rus-
sia, Japan, the North Pacific, and the Bering Sea. These latter
reports were assembled while working on a well in the Naverin
Basin of eastern Russia. Also included in this general category
of literature are symposiums and theses dealing with stratig-
raphy of the Pacific Northwest that accumulated during the
years of my studies on biostratigraphy.

Miscellaneous Foraminiferal Literature

These are reports, separates, and general foraminiferal literature
that have accumulated over the years of my career. Some have
been used from time to time for studies on various projects.
Most of these reports are complimentary materials sent to me by
various workers in the field of micropaleontology. There are
two groups. One has been divided according to age and each age
has been alphabetized according to author. The second group of
“Miscellaneous Foraminifera Literature” is arranged alphabeti-
cally by author only. Most of the reports of the latter group deal
with more than one age of fossils or asubject that is not particu-
larly applicable to a geologic age division.

Miscellaneous General Literature

This is a small assortment of literature (one box) that was assem-
bled while I was conducting studies on various projects. These
materials are divided into several general categories:

1. Tectonics and sea-floor spreading section. Includes papers
on mélange, diapirs, and various aspects of plate tectonics.
Many of these papers represent some of the early thoughts on
plate tectonics and concepts on the formation of mélange
rocks.

2. Turbidites and sedimentation section. Contains papers
that were used during my coastal studies. Many of the strata
of that area are turbidites or related strata.

3. Coastal history section. Contains papers and reports deal-
ing with the historical background of various coastal areas in
which I conducted geologic studies.

4. Coastal Pleistocene section. Contains papers and reports on
Pleistocene concepts developed by various workers in that
field of geology along the coast.

Also included in the box with the above materials are several
Oregon theses or dissertations that were significant to my stud-
ies in micropaleontology and stratigraphy.
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