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FOREWORD. 

Judging by the c ond ition of fossils shown us by amateur c ollectors, 
there is a definit e  need for instruction in regard to gather ing, care, 
and preparation o f  these interesting and sometimes very valuable bits 
o f  geologic evi denc e. Many laymen have a habit of pic king up fossils 
or parts of fossils, c arrying them home and letting them lie a bout, con­
sidering them merely as curiosities, as one would a "funny shaped rock 
from Mount Hood." Th is custom is of c ourse unfortunate. It is fair 
neither to the foss il nor to some geologist or stratigrapher who might 
c ome along and make some very valuable use of the specimen if he f ound 
it in p lace. 

The point of this bulletin is to inform laymen and amateur c ollec ­
tors, so t hat they may give the proper care and attent ion to the gat her­
ing, labelling and t he protec t ion to such spec imens as their real im­
portance deserves. 

There are some very famous fossil beds in this state, The loc al­
ities are indi cated on the index map and referred to in the appendix, 
Fossils of many types and sizes, from little fellows the size of a 
bean to the fossil remains of prehistoric elephants, have been found in 
this stat e and at points within a mile of a trans-state highway, so 
anyone may pursue the c ollecting of fossils wit h  ease in Orego n and with 
reasonable expectat ion not only of find ing spec imens of interest to the 
c ollector, but possibly of finding specimens of real sc ientific value. 

Portland, Oregon, 
September, 1939. 

Earl K. Nixon, Director. 
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ABSTRACT. 

Lack of g eneral publ ic knowledge of th e simpler pro c edures used in the col­
lection and care of fossil material has frequently led to the dest ruct ion of val­
uable specimens. Thi s paper attempts to fill the need for an inexpensive non­
technical handb ook which will furnish the casual finder or the amateur collector 
of fossils with informat ion on the proper methods fo r the collection and preser­
vation of his finds. 

A fossil is any evidence or record of past life. It may be original animal 
or plant matter; it may be carbonized o r  petrified mater ial; or it may be only 
impressi ons, imprints, molds, o r  casts of the shape of the animal or plant. Fos­
sils are most commonly fou nd buried in ro cks which were originally formed as sed­
iments on th e floors of shallow seas. They are of value in telling us what the 
an imals that lived in t he pa st were like, and in helping t he geologist sort out 
the layers in the crust of the earth. Departments o f paleontology at the various 
coast universit ies and colleg es are always anxious to learn of new discoveries, 
and can sometimes help the amateur in his work. 

Various tools can be used to remove the fossil from the rock, depending on 
the type of fossil and the rock itself, but a geo log ist ' s pick and some small 
punches and a brush a re i ndispensable . The fossil is usually painted with 

shellac to preserve t he surface as it is rem oved, and when especially delicate, 
it is taken out in a block and then cleaned in the laboratory . It is very im­
portant that the exact location of the specimen in the rock and on th e map be re­
c orded in a notebook or on cards, in th e field at the time of location. 

Invertebrate animals (shellfish, etc. ) are the most common type of fo ss ils 
found in western Oregon, and require the least careful treatment. 

Vertebrates include all the higher types of animal life, and their skeletons 
are found preserved in volcanic ash in Eastern Oregon and 1n g ravels in Western 
Oregon. The bones require more care in removal from the rock, and are usually 
shellacked as they are found. Large specimens require a special procedure, and 
the exact position of the bones must always be recordedo 

Plant remains appear in clays or ash, and may be split out w ith chisels, 
and the surfac es shellacked. 

Fossil remains of microscopic life are of greatest importance to the oil 
geologists, as they enable him to date the formations in the deep wells. The rock 
in whi ch they appear is dried and crushed and the fossils screened out; the fossils 
then being mounted on microscope slides for study and identification. 

The collector should not try to clean the fossil in th e field, as this work 
should be done in the laboratory where proper tools and time are available. Large 
fossils can be mounted on convenient tables under bright light and can be deli­
cately cleaned of the rock with small scratchers and needles. Fossil frag ments 
can b e  fit ted together and cemented to form a complete spec imen , or lost pieces 
may be reconstructed with modeling clay . They may be then labeled and mounted for 
display, 

Append ices to the paper include list s of "Don'ts for Diggers"; authorities 
in the various fields of paleontology upon the Pacific Coast; reference books 
for those who wish t o  go into the fie ld of paleontology a bit farther, and a 
map of some of the fossil localities in Oregon. 
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INTRODUCTION. 

Fossil hunting can be a hob by as we ll as a sc ient if ic pursuit. It sup­
pl ies the adventure of travel in both t ime and space, and t he possibility 
of new and import ant discoveries often made close to home. The colle ction, 
preparation, and identification of fossil forms , if pursued in the right 
way, of fe r an excellent opportunity for study and for the development of 

skill. Unskilled d iggers, hov1eve r , may do irreparable damage to valuable 
material. 

Several times in the last year or so the author has seen excellent 

specimens of foss il material from various parts of Oregon, whose value has 
been lost either due to the collector's lack of skill, or to his failure 

to de s c ribe properly the locality or cond i tions where the specimens were 
found. Fossils that are c arelessly taken care of often quickly b reak down 
in unrecognizable debris. 

An admirable and authoritative handbook on the c ol lection and care of 
fossils was prepa red by C. L. Camp ( of the University of California} and 

G. D. Hanna ( of the California Academy of Sciences } and pub lished in 1937 
by the University of Califo rnia Press. This book is the first to give com­
prehensive information in Engli sh on the t ec hnique of collec t ion and prepar­

ation. With its help the student may inform himself of the proper treat­
ment of a fossil at each stage fr om the original rock to the museum case. 
The discussion, howeve r , is intended more for the professional than for the 
amateur, and although the book is a required part of the paleontology stu­

dent 1 s library, the writ er feels that the beginning foss il collector or 
hobby i s t needs a gu1de which is both less expensive and less detailed. It 

is also felt that the present bulletin may be of value to those who inadver­
tently discover important fossi l localities and want to know "what to do 

about it." 

For both inspiration and a large part of the mater ial used the author 
wishes to acknowledge his great deb t to Mes srs . Camp and Hanna. 

Dr. Ralph L. Lupher, at State College of Washington at Pullman, has 
given valuable criticism and suggestions , as has Dr. Warren D. Smith of 
the University of Oregon at Eugene. 
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CHA.Pl'ER I. 

WHAT ARE FOSSILS ? 

Definition : 

Broadly speaking, a fossil is any evidence or record of past life, whe­
ther that evidence is direct or indirect. Any evidence , so long as one can 
tell something about the type and form of the life that once existed, can 
be considered a fossil. The word is derived from the Latin "fossa", a ditch, 
and literally means "somet hing dug " . 

What are the different types of fossilization? 

This record of past life may be in the form o f original material of 
the plan t or animal which has been preserved. Usually only the hard parts 
of animals are preserved; the fles h, skin, and even hair decompose rapidly, 
while the bones and teeth may last until they are buried and the decaying 
action of air and bacteria c an no longer act upon them . 

In rare c ases the entire animal may be pre served. The more or less 
in tac t  bod ies of the wooly mammoth, an extinc t  elephant, are f requently 
found frozen in the perpetual ice of Siberia and Alaska. So well preserv­
ed are these carcasses that sled dogs have been known to feed upon them , and 
the hides and skeletons have been taken to museums and mounted for display . 
The mammoth became extinct many thousands of years ago, but he has been 
preserved in nature's c o ld storage . 

The giant ground sloth, a great browsing animal who lived in the des­
erts of southwestern Americ a many hundreds and perhaps thousands of years 
ago, has also been preserved in part, in this case by drying. Its dried ­
up s kin and hair and portions of its mummified body have been discovered 
in c averns . 

The more resistant teeth and bony struc tures of animals may be pre­
served i n  a fair state for millions of years , and the hard parts of nmy ex­
tinct shellfish are frequently found imbedded in the rocks. At Rancho la 
Brea ( now Hanc oc k  Park in Los Angeles ) a great pool of asphalt existed 
thousands of years ago. Water b i rds became entrapped upon its deceptive 
lake-like surface. Coyotes and wolves trying to feast upon the birds also 
became entangled. Mammoths bogged down upon its banks, and the saber­
toothed tigers feeding upon their slowly sinking carcasses were also caught. 
All were engulfed in the tar and their bones were preserved. This pit is 
now one of the most prolific sources of vertebrate fossils known . 

Wood that is buried under sediments gradually gives up its gases and 
liquids due to the pressure of the overly ing rock, and is turned to m ore or 
less pure carbon. This is called preservation by c arbo nizat ion. The best 
example of this is c oal, consisting as it does of plant remains that have 
been carbonized to a greater or less degree. Anthracite c oal and even gra­
phite result when this squeezing process is aided by heat. The changes may 
go to such limits that little but carbon remains of the original material. 
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The bituminous and lignite coals ( the coal of the Oregon Coos Bay region is 
a sub-bituminous grade ) result from a less complete elimination of the vol ­
atile materials. The woody structures and leaves are better recognized in 
these types. 

The original material of fossils is frequently replaced or petrified 
in such a way as to preserve beautifully the most delicate structures. 
Water percolating through the sediment dissolves out the original material, 
molecule by molecule, at the same time replacing it with the chemicals in 
the water, so that even microscopic structures may be preserved in the new 
material. Lime, silica, iron oxides, or iron sulfide, or even silver, may 
be the replacing materiaL In the case of replacement by silica, the raw 
material may be in the form of opal; opalized wood is frequently found in 
Eastern Oregon and whole petrified trees are common in the basalts of Wash ­
ington. Bones and shells, as well as wood, are occasionally replaced, and 
the resulting material is not only as hard as rock, but actually is rock . 
Calcification ( replacement by lime) usually occurs when there is limestone 
near, and the red iron oxide ( rust) also acts as a replacing agent where 
much iron is present in the surrounding rocks or in solution. 

Frequently the only record we h ave of a fossil consists of its imprint 
in the rock, the fossil itself having been dissolved by the ground waters 
or having rotted completely away . In the case of bones and shells, the 
hollow remaining is called a mold; in the case of flat fossils such as 
leaves, an impression. If the sediment ih which the fossil was buried is 
fine-textured, the details of the mold can be sufficiently clear for accur­
ate identification. The hollow mold may be filled in by the chemicals car-­
ried by the ground waters and form what is called a cast. A cast has the 
same outward appearance as the original fossil, but does not preserve the 
internal structures as does petrification. 

Where are fossils found? 

Fossils are most frequently found in marine seqiments. This is due 
in part to the greater abundance of sea-living animals; the necessity for 
burial in order to be preserved as a foDsil; and the predominance of sea­
deposited sediments. The rivers are constantly bringing sand and silt and 
organic material into the sea, and the teeming life there is constantly 
dying and falling to the bottom to be covered up and preserved as the sedi­
ment hardens to shale, sandstone, or limestone . Members of the clam and 
snail groups are found buried in the rocks over a large portion of the earth. 
Corals, sand dollars, shark's teeth, and even hard parts of sponges are not 
uncommonly found, but remains of the soft jelly fish, sea cucumber, and sea 
anemone are very rarely preserved, and then only as imprints. Fossils ap­
pear less frequently in sediments laid down by rivers or in lakes than in 
ocean sediments, and are still more rarely found in sediments such as vol­
canic ash or sand dunes l aid down on dry land. Tree leaves are sometimes 
found in ash, but probably only when the ash and leaves fell into small 
lakes and pools of water. Trees covered over with molten lava flows are 
frequently replaced by silica. If the wood is partially or wholly burned 
by the heat of the lava, a mold may be left in the solidified rock to show 
where the tree once lay. In numerous cases trees have been surrounded by 
lava and have remained upright in their original position. 
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Why are fossils valuable? 

It would be impossible to traae'the development of plant and animal 
types through the ages if it were not for the remains of past lif� on the 
earth. The fossils in different layers of roak in the crust �! the earth 
can be aompared and a stor y  can be constructed, incomptete to be sure, of 
the growth and ahanges which took plaae in the life forms during the pas ­
sage of millions of years in the history of the earth. 

Although fossils do not tell their age in actual terms of years, they 
�o tell their age in relation to other fossils; so that by their use, the 
paleontologist has built up the geologia calendar ( Appendix E} of the 
events of the past . 
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The groups of animals that used to live together in any one plaae and 
time aan be reconstructed, and will even tell ( by comparison with present ­
day types ) the sort o f  c limate i n  which they lived. I t  would b e  impos­
sible to explain how the horse came to run on its middle toe ( hoof } or how 
the elephant developed its trunk if it were no.t for the study of primitive 
fossil types. Fossils, therefore, give us a key to the origin o��he forms _ 

we see today. 

Fossils also have their uses in eaonomic fields. Oil geologists now 
almost universally use microscopic fossils (especially foraminifera ) to 
determine the relationships between the r ock formations cut in drill holes 
and to correlate oil-bearing roaks from place to place. 

Who are most interested in fossils? 

The stud y of fossils continues today . Numerous a s  are the specimens 
in the many museums and universities of the world, there are still gaps in 
the record which can only be filled in by continued investigations. The 
amateur can greatly help the professional paleontologist by discovering 
new localities where fossils a ppear, and by knowing how to take care of 
them so that they can be properly removed from the rocks and preserved for 
study. A fossil may lie in the rock for a hundred million years, and then 
by destroyed in five minutes by the digger whose enthusiasm is greater than 
his knowledge. 

The departments of paleontology of the various state colleges and 
universities are always anxious to learn of the discovery of new fossil 
localities, and sometimes can send skilled men to help in digging them out . 
On the west coast there are departments of importance in the following 
cities: 

Eugene, Oregon 

Corvallis, Oregon 

Seattle, Washington 

Pullman, Washington 

Department of Geology, University. 
of Oregon. 

Department of Paleontology, Oregon 
State College. 

Departmen t of Paleontology, University 
of Washington. 

Department of Geology, State College 
of Washington. 
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Berkeley, California 

Stanford University , 
California 

Los Angeles, California 

Pasadena, Calif ornia 

Ellensburg, Washington 

FIRST AID TO FOSSILS 

Museum of Paleontology, University 
of California. 

Department of Paleontology, Stanford 
Universit y .  

Department o f  Paleontology, a t  both 
University of California at 
Los Angeles and University of 

Southern California . 

Department of Paleontology, Califor­
nia Institute of Technology. 

Ellensburg State Normal School. 
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CHAPI'ER II . 

HOW TO GO ABOUT IT. 

What collecting tools are needed? 

The tool most frequently used by the geo�ogist and amateur collector 
of fossils is the "geologist's hammer" or pick, one end of which consists 

of a flat and usually square face for rock breaking, while the other end 
is elongated to a point for splitting and prying. This tool can be of 
great value, but for even the most simple fossil collecting it should be 
supplemented with a small punch or ch isel (for more delicate work ) and a 
soft paint brush { for cleaning the surface as it is exposed ) . A sharp 
punch has been found to be much more effective than a cold chisel by 
Lupher (39} as it can be set at various angles and tapped slightly so 
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that it will break away almost any d esi red piece of rock. Chisels can per­
haps be used to advantage in splitting well stratified rocks, but for ex­
traction of fossils imbedded in a solid rock mass they are very dangerous, 
since w ith the vigorous pounding usually needed to drive the chisel into 
the massive rock, unsuspected planes of weakness are liable to break across 
the specimen . A number of more spe cialized tools are frequently useful, 
but usually they can be kept in the laboratory for fu rther work . 

Heavier t ools such as railroad picks and miner's ( "drift•• ) picks and 
light sledge hammers are needed when a large amount of rock must be broken 
in hunting for fossils. The paleontological or "Marsh" pick has one end 

flattened for splitting the layers of sediments. It is similar to, although 
smaller than, a railroad pick . The infantry or trench pick is less expen­

sive and usually just as handy. 

Smaller tools in addition to the geologist's hammer and punches con­

sist of various shapes and sizes of "scratchers", both curved and straigh t. 
They can be made from shoemakers' awls and are used for working away the 

rock that surrounds the specimen. Whisk brooms or large paint brushes are 
used for brushing away debris and dirt. Trowels and pocket knives are 
sometimes useful , as are buckets and scoops for removal of earth. 

Common camping equipment should usually be carried in the car, as fos­
sil hunting takes one well off the main highways. The author always car­
ries a shovel, axe, and block and tackle, besi des large canteens, tin cans, 
or water bags which are necessary in a dry country . A small box of canned 
and dried food and crackers can be kept in the car for emergenc ie s . 

How are fragile fossils cared for in the field? 

If the specimen is s oft or fragile, it must be treated before removal. 
After it is cleaned, pure white shellac is most commonly used to coa t and 
preserve the surface. The shellac must be diluted from 1/2 t o  2/3 with al­
cohol so that it does not form a thick coating. A con venient method of 
carrying the shellac is in a mayonnaise jar, the cover of which i s  pie rced 
so that the brush handle can be stuck through the hole and held there by a 
string or rubber band wrapped around it. In thi s way the brush cannot 
dry and the shellac is kept clean. Some prefer glue to shellac, which has 
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a dryin g effect. Others believe that glue should never be used for coating 

a specimen , as it is hard to remove and is gummy. 

When the specimen is cleaned and ready , it is prepared for transporta­
tion to the home laboratory. Lupher (39) has found that tin cans are most 
useful in carrying small fragile fossils. The specimens can be wrapped in 
tissue paper and placed loosely in tin cans, and can then be moved with 

safety even when mixed in a box with large rock specimens. Wet newspaper 

or tissue wrapped around fragile shells is a very effective protection, 
because the paper is soft when wet and dries to form a remarkably strong 
paper shell around the specimen. 

If the fossil is very large and cannot be lifted from the ground in 
one piece, it is then 11 jacketed", a process which is described under the 
chapt'er on treatment of bones. 

A screen can be used to separate and recover the shells occurring in 

soft sediments ( loose sands or gravels ) . A few rigid boxes and lu.-·nber and 
nails for crating large specimens should als o be carried �long. 

How is the fossil recorded? 

It is better to leave a fossil in t he rock than to collect it without 
a careful and detailed account of the locali ty in wh ich it is found . 
Museums and scientific collectors cannot use s pecimens whose exact location 
of origin is not known, since the fossil is practically worthless without 
this information. The main value of a fossil lies in its ability to " date" 

the geologic formation in which it occurs and to tell what the conditions 
around it were at the time when it w as buried. Many otherwise rare fossils 
collected by persons who did not record the localities from which they 
came nm� have little or no scientific value. 

The collec t or should carry a small notebook with him at all times 
( some prefer small filing cards that can be c arr ied in a box ) . In this 
notebook is recorded all essential information about the specimen , its 

locality ( and locality number ) , geologic formation, type of rock and rock 
structures. . The locality number should be written upon the fossil it­
self with India ink and pen carried in the field for that purpose. This 

recording must be done in the field at the time of collection, as i:t is a 
well known fact that one seldom describes a locality completely enough 

even when on the s pot, and a description wr itten up after one gets home is 
apt to be useless o Each sample should be numbered and the number entered 
in the notebook opposite the description, preferably on separate pages or 
cards. 

The following points should be noted: 

Locality and specimen number: If a large number o f fossils are taken 
from one place, a locality number is sufficient. One system used gives in­
format i on for the number "V 39 16", as meaning that the fossil is a verte­

brate (V), collected in 1939, at locality number 16 . 
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Plate 2. 1, sponge spicules (much enlarged); 2, solitary coral; 3, clam; 
4, snail; 5, brachiopod;· 6, sea urchin; 7, sand dollar; 
8, ammonite, 9, cycad; 10, gingko; 11, sequoia. 
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Loc at ion of s pecimen : The exact po si t ion of the fossil in the excava­

tion and its location wit h  re lat io n  to t he variou s layers of sediments 
should be not ed ("ten feet below the top of the central s and stone layer" or 
"18 inches above the basal conglomerate"), A phot ograph of the digging is 
very convenient, and the exact locat ion of the sp ecimens can be marked upon 
it la t e r  with India ink . Next best, a ske tch can be made of t he locality. 
The location of the d igging should be described accord ing to the land sur­
vey, if po ss ible ( section, township and range ), and it should be further 
de s c ri bed as to elevation and any natural landmarks such a s  creeks, roads, 
peaks , towns, or othe r  poin ts of gener·al knowledge . In other words, be 

sure that a t o t al s tranger t o  the region could t ake your descript i o n  and go 
di rect ly to the loc alit y . 

The roc k formation and the s t ructures within it should be described. 

If the formation has a name and its age is known, this should be given. The 

t hickne s s  of the format i on ,  and the dist ance of the specimen from it s top 
or bott om , or the d istance from s ome pro minent marker bed are p ertinent 
data. If there are characteristic structures su ch as unconformities, 
faults, folds, or c ros s bedding app arent, the se sh ould be de scri bed. 

The name of the collector and the date at collection should alway s 
be not ed . 
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CHAPTER III 

SHELLFISH AND OTHER SPINELESS CREATURES . 

What are "invertebrates"? 

"Invertebrates", or creatures la cking a backbone, have contributed 
more, perhaps, to the arrangement of t he geologic time table than all 
other types, due to t heir relative abundance in the ocean and along t h e  
shores and thus i n  the sedimentary rocks o f  the earth. The number o f  dif­
ferent forms and kinds of invertebrates runs into the t ens and even hund­
reds of thousands, and t he types vary rapidly, both in time and over the 
earth. They occur in tremendous variety, and the familiar forms of those 
which furnish easily preserved hard parts are listed below: 

One-celled animals ( see Chapter VI} 
Sponges and corals. 
Sea Urchins and sand doll ars 
Bryozoans (moss-like animals) 
Bivalves: clams, oysters, mussels, brachiopods, etc. 
Snails 
Nautilas, squid, oct opus, ammonit es ( extinct ) 
Crabs, lobsters, shrimp, scorpions, insects, spiders 

trilobit es (extinct ) 

These types can be st udied in t he t exts given in t he bibliography. 

How are shells collected? 

Shells occurring in loose sediments, such as sand or gravel, can be 
removed easily wit h a screen or large sieve. All broken pieces should be 
carefully collected and fit t ed t oget her. They can somet imes be cemented 
t oget her in t he field after cleaning wit h a toothbrush or stiff paint brush, 
but this is usually done in the laboratory. They are packed in soft paper, 
cotton, or wet newspaper, and put in small individual boxes, tin cans, or 
in larger boxes with individual compart ments. If a large amount of mater­
ial is collected from loose sediments, it may be packed in boxes or sacks in 
t he sand or sediment in which it occurs. 

When t he shell has decayed and left only a mold ,  it is sometimes pos­
sible t o  paint t he inside surface with oil so t hat t he mold can be filled 
with plaster of paris, and the rock broken away to leave a plaster cast of 
the specimen. A mold of the inside of a shell is of less value t han one 
of the outside in identifying the species. 

Chalky or crumbly shells can sometimes be preserved by uncovering 
one side and paint ing wit h shellac or Bakelite varnish. The ot her si de is 
t hen uncovered and painted. 

Heavy t ools are needed t o  break out fossils in hard rocks, and then 
it is oft en a very slow chipping and scraping jo b to t hen completely re­
lease t he specimen. - Somet imes it is easier t o  break out t he fossil and 
take a plaster cast of the mold than to save t he fossil it self. In hard 
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shale s and slat e s  one can only split the rock and save t h e  p ieces tha t  show 
fossil imprints on the split surfa ces . Both sides of an impr e s sion should 
be saved. 

Fo ssils will us ually weat her and stand out from t he surface of expo s e d  
limest one, while i n  freshly- broken fragments they are very hard t o  recognize. 
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CHAPI'ER IV. 

BONES .:.. FROM MOUSE TO MAMMOTH .  

What are vertebrates? 

The great group of animals with bac kbones, known as vertebrates, are 
less c ommon and numerous than the invertebrates or animals without back­

bones, but they have great variety o f  size and k ind . The more important 
divisions of this great "phylum" are: 

Fishes: sharks, lung fish, garfish, true bony fish. 
Amphibians: water dogs, frogs, toads, extinct stegocephalians. 
Reptiles: l izards , snakes, turtles , crocodiles, and the 

extinc t  dinosaurs, fly ing and swimming r ept iles . 

Bird s . 

Mammals: which include 11 or ders, the mos t important of wh ich are: 
Marsupials: kanearoo and other Australian types. 
Bats. 
Edentates: ground sloths, glyptodonts. 
Carnivores: dogs, cuts, weasels, bears , seals, extinct 

creodonts. 
Rode nts: rats, mice, rab't? i ts, squirrels, beaver, etc . 
Hoofed mammals which have 1, 3 or 5 toes; hor�e , rhinoceros 
Hoofed mammals whic h have 2 or 4'toes: sheep, cow , pig, 

deer, camel, elephant and mammoth; als o extinct 
Amblypods, Condylarths , and t i tanothe:ro. s. 

Whales and dolphins. 

Prima tes : monkeys, apes, man. 

How are ve rt ebrate fossils found? 

In Oregon vertebrates are most frequently found in the beds of vol­
canic ash or tuff whic h make up several formations , especially in the 
eastern part of the state. When covered with lava or rimrock, these beds 
often form c liffs, as in the c anyon of the John Day below Dayville. The 
c ollec tor must actually "prospect" around the base of these exposures, 

looking the slopes over care fully for chips and pieces of bone. When one 
is found, he tries to fo ll ow it up the slope down which it came, and to 
discover its s ource if possible. The fossil from which it was derived 
may b'e found st ick ine out of the solid rock, or it may have been mostly worn 
away. 

How are bones c ollected? 

The petrified bones and teeth of vertebrates requi re a grea t deal more 
c are in their removal from th� s urround in8 rock than d o  fish skeletons, which 
c an be split out like leaves from the fine sediments in wh ich they l ie, or 
t han the shells of the simpler types of animal. 
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Bones or teeth found loose upon the surface can only be labe led and 
packed away. Sometimes it is possible to fit several fragments together 
to make a more or less c omplet e pie c e . 

12 

Bones found in place in the roc k may be much more valuable, and great­
er care must be taken . Unless the collector has had some experience it is 
usually wisest to cover up the locality and wait until a professional pal­
eontologist can work out the fossil. Improper treatment may ruin a val­
uable specimen. 

If t here is more than one bone or fragment of bone in the rock, care 
must be taken to mark and ke ep them in their original relation to each other , 
as the reconstruction of the animal will depend upon how the bones were ar­

ranged in the rock. 

The fossi l bone or collection of bones is first c arefully uncovered on 
one side. A mallet or h ruruner and punch and scrapers are used to cut away 

the rock, while the su rface of the fossi 1 is kept brushed off. Whenever 
there is any dou bt as to whether a particular p iece is rock or bone {and 
thi s is often the case ) it is left in place and later worked out in the 
laboratory. Plenty of rock should be le ft on the fossil now, as it will 
act as a supp ort during transportation and protect the bone surface. The 
surrounding rock or "matrix" is slowly c hipped or scraped away without 
exposing any more of the bone than necessary, until the fossil st ands out 
from the rest of the rock. 

Soft and crumbly surface s are painted with on e or more coa�s of dilute 
shel lac or Bakelite varnish. Shellac cannot be used if the specimen is 
wet and cannot be dr ie d out. One method that is satisfactory in this case 
is the use of a thick coat ing of beeswax. The specimen is now broken clear 
of the r,ock, care being taken that it stands out far enough from the surface 

so that rtone of the fossil is left. It is wrapped in wet newspapers and 
placed in tin cans or tied firmly in burlap or sacking, and packed for 
transportation. 

In rare cases the specimen is so large that it cannot be removed from 
the roc k in one piece without breaking, so the process of "jacketing" is 
employed . When the exposed u pper surface of the fossil has been clea ned 
and shellacked, and the surrounding rock cut away so that the specimen 
rests on a pillar of rock, it is covered with strips of wet newspapers or 

sheeting to prevent the plaster of paris f rom sticking, and the "jacketing" 

is begun. Burlap bags are opened and cut into long strips about three 
inches wide ( or less for smaller specimens ) , and soaked in water. Plaster 

of paris ( preferably ''gauging grade" of "slow-set" variety) is poured into 
a pan of water until it appears above t he surface, and mixed quickly . The 
strips are dipped into this mixture , wrung out, and laid across the fossil 
block in overlapping layers from one end to the other, so that the ends 
hang down on either side. When the entire upper surface is covered, one 

strip is t ied completely around the base to hold the free ends of the others 
in place when the block is broken free from the pilla r. 

After drying'(overnight if pos si ble ) the specimen is then completely 
undercut and turned over. The excess rock is trimmed away to within a few 
inches of th e bone. The surface of the fossil, if soft, is soaked with 
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shellac , and the bottom s ide is t hen st r ipped and j ac ket ed in the same 
way as the t o p . The who le spec imen whe n dry may b e  c rated or t ie d  t o  

s t i c ks or boards for t ransport at i o n . Ex c e ls i or , d ipped in t he plaster of 
par i s  mixt ure , c an be use d  fo r mak in g  c ont ac t s  between the c rate and the 
spec imen , so t hat it w ill rest s o l i dly and no t j ar .  Th i s  i s  also somet ime s 
used to f i ll up t he ho l l ows in irregularly s haped s pec ime ns and s t rengthen 
t hem . 

Ot her c ement s ,  suc h as f lour and wat er pas t e , c an be us e d , but t he 

" j acke t s "  are hard t o  remove lat er . 

\Vheneve r t he s pe c imen i s  co l lec t ed in more t han one piec e , be sure 
that all t he part s are present and labe led so t hat t hey c an l at er be f i t t e d  
t ogethe r . A miss ing segme nt m ay  make r e s t orat ion d i ff i c ul t . 

' ;  
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CHAPTER V .  

LEAVES AND OTHER PARTS OF PLIINT�> . 

Vlhere are plant f o s s i l s  f ound? 

Impr int s of leav e s  a re not infrequent ly found i n  de pos i t s of f i ne 
c lay or volc ani c a sh , laid down in poo l s  or lake bed s . Oft e n  t he s e  im ­
pr i nt s  are so well pre s e rved t hat even t he f ine st d et a il s  of t he ve inat i on 
c an be seen . In east ern Oregon t he y  are found in ash , c lay , shale , and i n  
d i at omi t e ; in we s tern Oregon in c lays , c oa l , shale , and f i ne s e d imen t s ,. 

S i li c i f i e d  wood is to be found in a numb er of pla c e s , espec ial ly in 
east ern Oregon . It r e qu i res no part i cular c are i n  c o l le c t ion , b u t  can b e  
improved f o r  museurr, d i splay and ide nt i f i cat i on by c ut ting acro s s  t he gra i n  
and poli shing t he s urfac e . Opal i ze d  spe c ime ns form b eaut iful exhi b i t s 
and in t h i n  laye rs t he ir t ransparency make s t hem high ly at t rac t iv e . 

Tre e s  t h at have bee n bur i ed by l ava flows may le ave mo lds o f  t he ir 
out er surfac e .  The se are t rue fos s i l s , but only rare ly c a n  t hey be c o ll e c t ­
ed and brought to t he museum . In some cas e s  a plas t er c as t  c an be made , but 
t he y  are seldom of d i agno s t i c  value . 

D i at oms are m i cros copic plant s and are n o t ed in Chapter VI . 

How are plan t foss i l s  c o l le c t ed? 

The pale ont olog i s t ' s p i ck cons i st s  of a hamme r wi t h  one s quare face 
and t he ot her e nd e longat ed int o a f la t  chi sel - shaped po int for s pl i t t 1ng 
t he rock l aye r s  apart . A st i l l  mor e us eful i mplement i s  a w i d e  or shove l ­
bl aded c h i sel . Whe n t he su rface s  upon whi ch t he leaves lie have bee n  e x -·  
posed , t he edge s of t he p ieces can of t en be t r immed and s qua red up w it h a 

dull kn ife , s o  as t o  make a neat s pe c imen . 

Leaf impres sions are very d el i c at e , a nd s i nce t hey are b e s t  preserved 
in soft roc ks t hey mu s t  be c arefully handled . AUt ho r i t i e s  d if fer in re ­
gard to t he s he l l ac k i ng o f  leaf surfac e s . Even a t hi n  c oat ing i s  s aid by 
some t o  o b s c ure the f i ner det ai ls of the l e af s t ruc ture . Ot he r s  b e l i eve 
t hat whe n the she l lac i s  a pplied c ar e fully t o  t he le af i mpr i nt and not to 
t he s urround ing rock , it br ings out t he st ruc t ur e s  and make s a more a t t rac ­
t ive d is play spec ime n , a s  well as pre serv ing t he surfa c e . The rock frag ­
ment s s hould be c arefu lly pac ke d  in soft paper so t hey cannot rub aga inst 
eac h o t he r . They are s tored i n s ha llow t rays , never p i led on top of eacb 

ot her . 

Whe n leave s arc found i n  wet c lay s , it i s  s omet ime s nec e s sary t o  shel­
lac t he ent ire s pe c imen , o r  els e t he p i e c e  w i.ll crwnbl e  as i t  d r ie s . 

I.e aves are of e s pe cial int erest as t hey enable the coll e c t or to r e ­
con st ruct p a s t  c l i mat e s  and land c ondit ions . The pre senc e of' redwoods in 
east ern Oregon dur i ng t he r.iio c ene , for i ns t ance ,  ind ic at e s  t hat t he c l  i ­
mat e at t hat t i me was moi st and warm ; whe reas at t he pre sent t ime it i s  
c olde r  and d r i e r . ( Chaney , ' 8 ) .  Nut s , c o ne s , a nd berr i e s  are rare ly 
found , but the c olle c t or should be on t he lookout for t hem . 
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\Vhat a.r.e mic rofo s s i l s ?  
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CHAPI'ER VI 

MICROSCOPIC ANIMAlS AND PLANTS . 

Fo s s i l s who s e  small s i ze ne c e s s it ate s the u se of c ons i de rable magn i ­

f i c at ion i a  the ir s tudy are c al le d  mic ro f o s s i l s . Us ual ly tho s e  le s s  than 
one -half i neh in d i ameter w i ll c ome under t h i s c at egory . 

Mic rof o s s i l s  are ext e ns iv e ly used by o i l  c ompani e s f or t he age deter­
minat i on of the o i l -bear i ng shale s and nearby f ormat i ons . The mo st import ­
ant a nd wide spread group of m ic rofo s s i ls is t he Foramini f era , a group o f  
minut e organi sms w i t h  c a l c areous she l l s  in a t remendo us variety o f shap e s . 
"Fo rams " are fre quent ly abundant in f i ne s e d iment s , a nd are gre at ly d iffe r ­
e nt iated and alter rap id ly thr ougho ut t he d ifferent ' f ormat i o ns . They are 
so sma l l  t hat the y c an b e  c o l lec t e d from w e l l -dri ll c or e s , a nd t he forma ­
t i ons in t he we ll can thu s  be i d e nt i f i ed and mapped . 

M i c rofo s s i ls other than foram i n i fe ra are small mol lusc s with c al c a r ­
e ous s h el l s , rad i o l ar i a , and s p i cul e s  from t he s i l i c e ous ske le tons o f  
s ponge s ; o s trac od s , w h i c h  are s mall c h i t inou s - she lled , fre e - sw imming a r ­
t hropod s ; and c onod ont s , supp o s e d  t o  be worm- j aws . D i at oms a r e  minut e 
s i ngle - c e lled plant s with s i l i c e ou s  frameworks . 

How are m i c rof o s s i l s  c o ll e c t ed? 

The d if f i c u lt i e s  i nvo lved i n  r emov ing m i c rofo s s i ls f r om hard s ed ime nts 
are c ons i derable and the te chn i qu e  i s  d i ff i cult . For the amateur it i s  

usual ly suff i c i e nt t o  i nsp e c t c arefully t he softer sed ime nt s  fo r such re ­
ma ins , and whe n s igns of organi sms are s e en ( suc h  as minute s e e d - l ike pods , 
whorls ,., sphere s , s p ic u le s , e tc . , }  t o  c ol l ec t t he s amp l e  i n  t he t ype of e n ­
ve lop���Br o r e  sampl e s  o r  s e ed s . Thi s  enve lope ha s a met al c la sp a c ro s s  
t he t op , t he end s  o f  wh i c h  are f olded over aft e r  t he t op has been rolled 
down . The l o c al i t y  number c an  be wr i t t e n  upon t he env e l ope . 

How are m i c rofo s s i ls pr epared? 

The f i rs t  s t ep in t he p re parat ion of s pe c imens fo r s tudy in t he lab ­

oratory i s  t he d rying of the ro c k , e ithe r natural ly at r oom t empe rat ure , 
or i n  an evaporat ing d i sh over a f lame . The roc k is t hen broken so t hat 
t he f o s s ils c an be s e parat ed f r om t he mat r ix ; t he f ragments should not be 

large r t ha n  1/8 to 1/2 inch i n  diame t e r .  Thi s may be done wit h a halllllle r  
and p i e c e  of s t e e l or wit h  a mortar a n d  pe s t l e , but c are should b e  taken 
no t t o  gr i nd t he s ample and c rus h the m inute she ll s . 

Af t e r  t he s ample i s c rushed , further treatment depends upo n the type 
of the mat erial and i t s  c ompos it ion . Some mater ial nee d s  no furt he r  t reat ­

me nt . Usua l ly , how eve r , it mu st be mo i st e ned or even b o i led in wat e r  t o  

d i s i nt e grat e i t  t horoughly and re l ea s e  t he m i c rofo s s i l s . The b re akdown 

i s  ha st e ne d b y  st i rr i ng ; an egg-beater i s  effe c t ive s in c e  i t  d o e s no t c rush 
t he s he l l s . 

-
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Ot her treatment s i nv olv i ng t he u s e  o f  variou s  ac i d s , a lkal i s , and ma ­
c h i nery are t oo detai led t o  ment i on here . They are d i s c u s s e d  in Camp and 
Hanna { 37 ) .  

After t ho rough d i s i nt egrat i o n  i s  effe c t ed , t he mat er ial i s  s c reened . 
- The s c re e n  i s s hake n gent ly w i t h  a hori zo nt a l  mot ion , wh i le a smal l j et of 

wat e r  i s  played upon it t o  he lp t he f ine s pass t hro ugh . Mo st foramini fera 
will c o l le c t  upon 2 0  to 100 me sh s c re e ns . Sc reens must be c arefully c le an ­
e d  a f t e r  u se t o  avo id c ont aminat i o n . 

Aft e r  s c ree ning , t he s ample i s  ready f or d ry i ng and mount ing . It i s  
d r i e d upon a n  evapo rat i ng d ish i n  a n  oven o r  over a flame , and t he n  plac ed 
in a b lack background tray , under a magnify i ng g las s . 

Although t he b ino c ular m i crosc ope i s  preferred f or t he work of sort ing 
and ident i fy i ng the s p e c ime ns from t he sample , it is also po s s i ble to u se a 
s impl e  b i olog i c  m i c r o s c ope ; and a sma l l  f ie ld m i c r o sc ope i s  suff ic i ent f o r  
t he study o f  t he larger f o raminife ra , a lt ho ugh d ia t oms require h i ghe r mag ­
n i f i c at io n . 

A t h i n  layer of � he spec ime n  is spread out on t h e  small b l a c k - b ot t omed 

t ray ( made t o  f i t  on t'he mi cros c op e  s t age , or at a level w i th i t ) wh ic h  i s  
oft en rule d w i t h  wh i t e  l ine s s o  t hat the worker c an v i ew separat e port ions 
in ord e r  w i t hout repeat i ng . The i nd i v idual s he l l s  are then p ic ke d  up with 
t he e nd of a s li ght ly mo i s t e ned brus h , d i s s e c t i ng ne e dle , o r  ot �er s harp 
inst rument . .  

The shel l  i s  t h en mount ed on a m i cro s c o pe sl ide made from a pie c e  of 
c ardboard f or a base , ano ther c ardboard pu n c he d  w i t h hal f - i nc h  ho les for 
the c e nt ral laye r ,  and a t op c over of glas s , he avy c e llulo i d , o r  pho t ograph ­
i c  f i lm .  The three port i o ns s hould be mounted toge t he r s o  t hat t he t op c a n  

be removed .  The bot tom layer shoul d b e  b lac k .  The i ngenu i t y  o f  t he c o l ­
l e c t o r  c an be e xerc i s e d  i n  devi s in g  at trac t i ve and c onve n i e n t  s l i d e s . A 
numbe r of t yp e s  are sugge s t ed by C amp a nd Hanna ( 37 ) .  

A minute d rop of a d i lu t e  s o lut i on of gum t ragacant h ,  gum arab i c , 

or glyc er ine is plac ed i n  t he b ot t om of t he " c e l l " or ho le in the mi dd le 
c ardboard of t he s li de . The foram she l l  is then t rans f e rred with t he po i nt ­
ed brush or ot her s harp t ool to t he bot t om of t h e  c e ll and gl ued down . 
W i t h  one shell in eac h o pen i ng , or c e ll , t he s l i d e  is re ady f or st udy o r  
f i l i ng .  

Eve n  i f  t he spe c imens c annot be imme d iat e ly i d e nt i f i e d , a c o l l e c t i on of 
all t he var i ous t yp e s  of s he ll ( forami n i fera in t hi s  c a s e ) c an b e  mad e , 
t ogether w i t h  a rough e st imat e of the re lat i ve membe r s  pre s e nt of eac h t ype . 
The n  t he c o ll e c t ion when fully ident i f ied w i ll be o f  c on s i derable s c ien t if i c 
value . 
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CHAPTER VII 

THE HOME L6J30RATORY .AND MUHEUM . •  

A c ommon f au lt of t he ama t eur i s  t o  t ry t o  c l ean t he fo s s i l  t oo c lo s e ­
ly in t he f i e ld . The d e l i c at e  work s hould be left unt i l  one i s  bac k a t  home 
or in t he lab ora t ory , e spe c ia l ly as the roc k left around t he sp e c ime n  he lps 
support a nd pre s e rve i t  du ri ng t rans port at ion . A great deal o f  the int erest 

and ins t ruc t i on i n fo s s i l  hunt i ng  l i e s  i n  t he careful pre parat i o n  of the 
s p e c ime ns for st udy and d i splay ; and t h i s  work s houl d be d o ne n o t  on t he 

f i el d  t r ip whe r e  t ime i s  usual ly a fact or , but in t h e  c o l le c t or ' s  laborat ory 
whe re a v ar i e t y  of t oo l s , suf f i c ie nt l i ght , a c onven i e n t  work t able , and 
above all , le i sure t ime ,  are ava ilable . 

What t oo l s  are u s e d  in pr eparat ion of foss i l s '? 

Too l s  us e d  for d i gg i ng away t he roc ky mat r ix from the fo ss i l  are , i n  
order o f  del i c a c y  of work , s l ender punch es an d sma ll h ammer s  o r  woo d en 
mal le t s , s c rat c he r s  and s c rape r s  ( o ld d e n t a l  t o o l s ) , and n e e d l e s  mount e d  
i n  wooden ha nd le s . Pa int brus he s , t oo t h  b rushe s , wi re brus he s , and whisk 
brooms are used fo r cle ani ng t he surfac e s . Old V i c t ro la n e e d le s , mount e d  
in small c hucks o r  i n  woo d  ar e goo d  f o r  f i ne work . Old d e nt al burr s  are 

of be t t er s t e e l  and c an b e  ground down to a po int . Vlo odcarv i ng  out f i t s  
c ont a i n  s everal t ools whi c h  make c o nve nie nt s c rape r s . St e e l  woo l , s and 
and emery paper , and w i re brushe s are u se d for smoot hing t he mat r ix around 
a spec ime n , and c an somet ime s be u s e d on t he spec imen it se lf if it is e s ­
pe c ially hard . 

A c omf ort able work b enc h w i t h  a s t oo l  and good l ight i ng are e s s e nt i al 
f or good work . A de sk lamp w i th moveab le arm i s  v e r y  c o nvenient . 

How are t he f o ss i l s  prepared for d i sp lay? 

Aft er the wrapp ings have been removed , t he f os s i l s are c hee k ed to s e e  
t ha t  they st ill r et ai n t he i r ident ifying numb e r . The vari ou s p i e c e s  o f  

mat er ial are p l ac e d  w i t h  numbered s l ips i n  shall ow p a s t e b oard t rays of v ar ­
i ous s ize s . The se can b e  ke pt i n  large drawers unt i.l ready for c l ean i ng 
and put t ing t o ge t her . 

· 

Whe n r e c onst ru c t i o n  i s  st art e d , it i s  b e st t o  t ry t o  f i t  t he var ious 
p i e c e s toget her b e f or e  t he mat r ix is remove d , unle s s  t h e spe c ime n is very 
large . Thi s  is d o ne by c le ani ng t he sur fac e s  t o  be f it t e d w i t h  wat e r  and 
a t oot hbrus h , and then app lying wat e r  glas s ,. c e llulo s e  a c e t a t e , o r  eve n t hin 
plast er of par i s . Large p i e c e s  c an b e  re i nforc e d  by dr ill i ng sma ll ho le s 
and ins e rt ing s t iff p ie c e s of wire or smal l dowe l s . Aut hor i t ie s  d i f fer o n  
t he t ype o f  c eme nt t o  use . Lupher re c ommen ds LePage ' s  Glue a s  be i ng muc h  

b e t t e r  than c e llulo s e  c ement o r  she llac , wh i le Camp and Hanna p r e f e r  t he 
lat t e r ,  as glue i s  s a i d  t o  d e t er iorat e w i t h  t ime . 

The c e llu l o s e  c .ement c an b e  pur c hase d  a s  "Dupont c eme nt •• and i s  a c le ar 
whi t e . If wat e:r>/ g.la s s  ( e gg pre s e rvat ive ) i s  mixed wi t h  20 t o  30 perc ent 

t alc , it f orms a wh it e cream t hat is a powerful c ement . 
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Aft er drying , t he s pe c ime n  may b e  wat erproofed w it h  a t h in c oat o f  s hel �· 

lac , a:lthough Lupher ( 3 9 )  says t hat unpe t ri f ie d  b one s are re ndered rather 
br i H le and dry by shel lac . ne r e c omme nd s t he use of b o il e d  l i ns e e d  o i l  
t he o i l s oak i ng i nt o  t he spe c imens read ily and fo rming a t ough , durab le , 
strengt heni ng mat erial . 

Large b l o c ks of mat e r ia l are p la c e d  on t he " s and t able '' , a w ide shall ow 

bpx part ly f i lled w i th sand , and s omet ime s set upon a rotat i ng s t o o l  f or 

�nvenienc e o  The s pe c imen i s  part ly imbe dded in the l oos e s and , wh i ch 
give s t he mat er ial a f irm support but allow s  it s p o s i t i o n  t o  b e  e a s i l y  al ­
t ered . Sand bags are u s e d  t o  hold smalle r spe c imen s whi l e  t hey are be ing 
pre pared . One c an ad j ust the fo s s i l  in a po cket on t he t o p  of the c anvas 
bag of sand and t hen pound it v i go r ously from var i ou s  angle s a nd st i ll i t  
r ema i ns s e c ur e . 

One s id e of t he plas t er c ast is removed , t h e  m at r i x  on t hat s i de c ar e ­

fu lly and s lowly c h i ppe d and · s craped and c l eaned o ff ,  and t he s urfac e sh el � 
lac ked or paint ed wit h b o i l e d  l in s e e d  o il .  Thi s  s i de i s the n cov e red w i t h  
damp news pape r s  and a new pla st er c a p  put o n  t o  prot e c t  it b efore t he s pe c ­
imen i s  turned over and t he ot he r s id e  p re pared . 

Whe n b o t h  s id e s  have be e n  f i n i she d , H c an b e d e c ided wh i c h  w il l  b e  

uppe rmo st i n  t h e  d i s play ; or whe t he r  t he ent ire f o ss i l  c a n  be mount ed o n  

a f i rm ba se o If t he bone s a r e  t o o  f rag i l e  f o r  upright mount � ng , t he bas e  
may be o n e  o f  t he p la st e r caps w h l c h  ha s bee n  s quare d , smoothe d , sand e d , 
and pai nt ed a p l eas ing c o lor . It w i ll s upp ly t he c l o se f it t i ng f i rm s up ­
port ne c e s sary . 

The t e c hnique var ie s great ly w i t h  t he type of mat er ial , but in all c a s e s  
c are mus t b e take n  n o t  t o i n j ure t he fo s s i l  i t s e lf o The X-ray has even b een 
used as a gui de when spe c ime ns are pa rt i c ularly d if f i cult t o  separat e from 
t he ir mat rix . The proc e s s  is of t en a s l ow and pai nst ak i ng one , but a we J l  
prepar e d  and mount ed s p e c ime n w i ll r epay muc h t ime and labor . The det a il ­
ed d i s c u s s ion of met hod s i s  n o t  t he purpo s e  of t h i s  b ulle t i n , and t he read ­

er is r e ferre d t o  Camp and Ha nna ( 37 ) .  

The arrangement of t he s pe c imens on s helves or i n  c a s e s  c an  foll ow t he 
order o f  l ife t ype s ( all she l l s  t o ge t her , a ll woo d t oget her , e t c ., ) , but 
more fre quent ly all spe c ime ns from one loc al ity are ke pt t o get her . Th i s  
lat t e r  arrangement g iv e s  a be t t er i de a of t he vari ous type s o f  l i fe i n  e x ­
i s t e nc e a t  t hat par t i cular pla c e  a t  t he  t ime when t he s e d ime n t s  and f os s i l s  
were laid down . 

When t he fos s il s  are st o red o r  pla c e d  on d i s pl ay , t hey s hou ld be a c ­
c ompani e d  by a small c ard ( 3x5 f i l i ng card i s  a handy s i ze ) wh i c h  giv e s  
t he var ious d a t a  c onc ern i r.g t he s pe c imen . The c ard s s hould give t h e  com­
m o n  name a n d  t he t e c hn i cal n am e  of t h e  f o s s i l  ( i f  that c an b e  determined ) ,  
t he lo c al it y  from wh ich i t  c ame (with t he numbe r w hi c h  i s  on .t he spec imen ) , 
t he f orma t i on and it s age , and f i na lly t he name of t he c ol lec t o r  and d at e  
o f  c o ll e c t i o n . Sampl e labe ls m ight read a s  f o l l ows : 
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Local it y  No . U . O . l35 
Catalogue No . 5 6 

Name : Sea Snail  ( Epitonium Condon i Dall ) 

Local i ty : U . O . no . 135 . Smith 1uarry , near eastern c ity 
l imit s of Eugene , Oregon . 

Format ion : Eugene format ion ( Oligocene ) .  

collect or : H .  G .  Schenck , June 20 , 1920 . 

Name : Redwood ( Sequo ia langsdorf i i ) .  

Locality No . P-2 9 - 1  
Catalogue No . 992 

Loc ality : No . 1 ,  S . i  of sec . 25 ,  T . 8s . , R . 41 E . , northeast 
of Virtue Flat , Baker �adrangle , Oregon . 

Format ion : Diat omaceous int erbed with  basalt c orrelat ed w i th 
Columbia R iver Basalt format ion . (Mioc e ne ) 

Collector : R .  W .  Brown , July , 19 29 . 

Name : Clam ( Pec t en opercul iformis Gabb ) 

Local i ty No . l-30 -1  
Cata logue No . l5411 

Loc al ity : Lot 1 ,  Sandstone , Logan cut , near quarter c orner 
between secs . 9  and 10 , T . 40 S . , R . 8  W . , 3 miles 
south of Takilma , Oregon . 

Format ion : Horsetown ( ? } format ion ( Cretaceous ) 

C ollect or : P .  J .  Shenon , August , 1930 . 
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APPEND IX  "A" 
-- - ·  

DONT ' S  FOR D IGGERS . 

Don 1 t  fo rget t o  r e c o rd t he exact lo c al ity on t he spot , s o  
that a c ompl et e st ranger co uld take your descr ipt ion a nd go 

r ight t o  i t . A foss i l  without a lo c at J o ri  is prac t i c al ly 
w ort hles s . 

Do n ' t forget t o  ink t he. lo c al i t y  number o.n your s p ec imens in 
t he f i eld . It i s  easy t o  label t hem on t he spot , but hard 
to r ememb er whi c h  i s  w hi c h  when you get ba ck home . 

Do n ' t  d ig just f o r  t he fun of ge t t i ng fo s s il s out . Get only 
enough for your own c ollect io n , and leave s ome for t he o t her 

f e ll ow .  

If the foss i l  i s  a l arge vert ebrat e , don ' t t ry t o  t ake i t  out 
unless you have t he prope r equipment and exper ie nc e . C over 

it up aga i n  and get in t ouc h with  an expert . 

Don • t  t ry t o  c lean t he spe c imen t o o  c lose ly i n  t he fiel d o r  
you may l ose i t . The l ast c leaning and prepa rat io n i s  a d e l ­
i c at e  j ob and should b e  done i n  t he laborat ory . 

Don ' t  st int t he wrapp i ng and pac k ing ma t erial s . Bet t er t o  
have t he fos s il t oo thoroughly wrapped t han t o  have i t  broken 

or c rumbled i n  trans i t . 

20 
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APPEND IX  " B" 

AUTHORITIES IN WESTERN PALEONTOLOGY . 

Invert ebrat e s : 

B .  L .  C lark , Un ivers it y of C a l if orn ia , Be rkel ey . 

R .  L .  Lupher , Washingt o n St at e Co ll e ge , Pul lman . 

S .  W .  Mull er , St anf o rd Un iver s it y . 

E .  L .  Packard , Oregon St at e C o ll ege , C o rvall i s . 
IT .  G .  Schenc k ,  St anfo rd Un ivers it y . 

H .  A .  t'lhe e le r , Ma c kay Schoo l of Mi ne s , Reno . 
C .  E .  Weaver , Univers i ty of Wash ingt on , Seattle . 

Vertebrat e s : 

C .  L .  Camp , Uni vers it y of Cal ifo rni a , Berke ley . 

C he s t e r  St oc k ,  Cal i forni a Ins t itut e of Te chno logy , Pasadena 
c .  J .  He ss e , Un iver s ity o f  C a l i for nia , Berkeley 

R .  A .  St i rt on , Un i ver s i t y  of C a liforni a , .  Berke l ey 
V .  L .  Vand e rhoo f , Uni ver s ity o f Ca l i forn i a , Berke.ley . 

Plant s :  

R .  W .  Chaney , Un ivers i ty of Califo rn i a , Be rke le y . 
Et he l Sanborn , Oregon St at e C o l l ege , C orvall i s . 

M i c rofos s il s : 

Hub e rt G .  Schenck , St anford Un iver s i t y , C a l i forn ia . 
G .  D .  Hanna , Ca l i fo rn ia Ac ademy of Sc ienc e s ,  San Franc is c o . 

R .  M .  Kle inpel l ,  Unio n Oi l C ompany o f  Cal i fo rn i a . 
J .  A .  Cushman , Bos t on , Ma s sac huset t s . 



Bas sler , et al 

Camp and Hanna ( 37 )  

Chaney ( 38 )  

Davi e s  ( 20 )  

Goldr ing ( 29 ) 

Knov11 t on ( 27 ) 

Lucas ( 2 2 ) 

Lupher ( 39 ) 

Me rr iam ( 30 ) 

Shimer ( 14 ) 

APPENDIX "C" 

BIBLIOGRAPHY . 

She lle d Inve rt ebrate s  o f  t he Past and Pre sent . 
Bas sler , Re s ser , Schmi t t , and Bart sch . Vol . X ,  
Smithson ian Sc i ent if i c  Se r ie s . 

Met hod s in Paleont ology , by C .  L .  C amp and G .  D .  
Hanna . Un iver s ity o f  C a l if ornia Pres s , 1937 . 
( $2 . 50 ) .  

Anc ient Fore st s  of Oregon , by Ralph W .  Chane y . 
Carneg ie Ins t . o f  Washi ngt on , Pub . no . 501 , 

pp . 6 3 1 -648 , 19 3 8 . 

Int roduc t i on t o  Paleonto logy , by A. M .  Davi e s . 
Van No strand , 192 0 ( $3 " 5 0 } .  

Handbook of Pale o ntology for Be g inners and 
Amat eurs , by Win ifred Goldr ing . New Yo rk Mus -­
eum , 19 2 9  ( $ L l0 } . 

Plant s of t he Past , by F .  H .  Knowlt on . Pr i nc e ­

t on Un ivers ity Press , 1 927 . 

Animals of t he Past , by F .  A .  Luc u s . Ame r i c an 
Mus eum Handboo k ,  1922 . 

Ralph W .  Luphe r ;  personal communi cat i on . 

The Livi ng Past , by J .  c .  Me rriam . 

19 30 . 
Sc r ibne rs , 

Int roduc t ion t o  the Study of Fos s ils , by 
H .  W .  Shimer . McMi llen , 19 14 . 

Twenhofe l  and Shrock ( 35 ) Textbook of Invert ebrat e Pale onto logy , by 
W .  H .  Twenhofel and R .  R .  Shroc k ;  McGraw-Hill , 
19 3 5 , { $5 . 00 } . 
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APPENDIX "D" -- -------

SOME FOSSIL LOCALITIES IN OREGON 

( C omp i l ed from c hart by Ro b in Drew and Jame s Drape r ,  und e r  
d irect ion of Warren D . Smit h , Uni vers it y o f  Oregon ) . 

Baker Count_y : 
Big Creek S . of Med i cal 

Spr ings 
Mart in ' s  Br idge on 

Eagle Creek 
Home s t ead 
Near Keat ing 
Rye Valley 

Bent o n  Va lley : 
Blodge t t  Va lley 

C lac kamas County : 
Gladsto ne 
Oregon C it y 
Canby 
W i l so11v i lle 

Clat sop pourl!l,: 
Ast or i a  

Fo s s i l  Creek 3 m .  from 
Gray s  R iver 

5 m .  E .  of Ne c an i cum 
As t o r i a  

C o lumb ia C ountx : 
Pit t s burg Land i ng 
10 m .  N .  of Sc appoose 
:'lest C reek 2 m . SW .  of 

C lat skanie 
West of Vernonia on 

Nehalem r iver 
Ke asy on Roc k  c reek 

Coos C ount y : 
C oa ledo 
Cape Arago 
F os s i l  Po i nt 

Permian 

Tri as s ic 
Pe rmian 
Mioc ene 
Ple i s t oc e ne 

Charac teris t ic Fos s ils 

Pr oductus , Spirifer 

Halob i a , Terebratula 
Spirife r , Produc t us , Tet rac orals 
Se quo ia , Salix , Ac e r , Quercus , Prunus 
Elephant 

Mid -Ol i go c ene Atur i a  

Ple i s t o c ene 
.. 
.. 
tt 

Oligoc e ne 
Mi o c ene 

Ol igoc ene 
Oli go c e ne 
Oligoc ene 

Horse 
Elephant 

" 

tt 

Ac i la , Te ll inn , Sole n , Yold i a , Pe c t en 

Pe cten 

Te ll ina 
C onc ret ions wit h c on ifer c o ne s  
Seal 

Ol igocene Ac i la , Te l l ina , So len , Yold i a , Pe c t en 
M i d - Ol i go c e ne Aturia 

M i d  Ol igoc e ne Atur ia 

Ol igoc ene 
Eoc ene 

Eoc e ne 
Eo cene 
Mio c e ne 

Tell ina 
Vene r i c ardium , Tur i t e l l n  

Ve ner i c ard ium , Tur i t e ll a  
Tur it e ll a  
Pe c t e n  

1 . 2 5 m .  E . of Myrtle 
Betwee n Emp i re and 

Po i nt Pl io c e ne Mast odon 

. sout h  Sl ough 
C oaledo 

Mio c e ne 
Eoc ene 

Sea Li on 
Magno l ia , Pot amoge t t o n  
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Loc ai i t�: 

Crook Count y :  
Southe ast of  Suplee 

•• 

Grindst one creek 
Br ink ' s Ranch 2 m .  E .  

o f  Prinevi lle 
Re am ' s Ranch 10 m .  E .  

of Pr inevi lle 
Rivers ide Ranch 18 m .  E .  

of Prineville 
Gray ' s  Ranch 11 m. E .  

o f  Po st 

Logan Butte 
Prinev i lle 

Dougla s C ounty : 
St arr ' s  Ranc h near 

Oakland 
Ne ar mout h of Lit t le 

River 
Baske t  Po int on Umpqua 

River 
Nickel Mtn . & Buck Pk .  
Mout h of Rat t le snake Cr . 

into Cow Creek 
Riddle 
Cow Creek W. of Riddle 
Buck Mounta in 
On R . R .  25 m .  SW of 

Roseburg 
On S .Umpwua river and 

Cow c reek 
Comst ock 
Roseburg 
Gilliam County : 
3 . 5  m .  S .  of Lone Rock 
Olex 

Grant County : 
Cant ' s  Ranch 6 m .  W .  of 

Dayvi lle 
Van Horn ' s  ranch 6 m .  

APPENDIX ''D" ( co nt inued ) 

Age Characterist i c  Foss ils : 

Jurassic  Cephalopoda , Brachiopoda 
Tri ass ic " 

Carboniferous Brachiopoda 

Mid . M iocene Oak ,Madrona , Gingko . 

tt .. " 

Upper Oligocene Plant s 

Ol igocene 
Ple is t oc e ne 

Oligocene 

Eocene 

Eo cene 
Jurass ic 

Jurass ic 
Jurassic 
Cretaceous 
Cretace ous 

Jurass ic 

Cretaceous 
Eocene 
Ple istocene 

Redwood and assoc i at ed flora 
Creodonts ,  c arnivoras , rhinos . 
'Ele phant 

Tur it e lla ,Nat ica , Venus 

Turit ella , Card ita ,Venericardia  

Tunt ella , Card it a , Veneric ardia 
Cephalopoda 

Au c e ll a  
Cephalopoda and Brachiopoda 
Pecten , Trigonia 
Au cella 

Ferns , Equisetum 

Gingko 
Aurali a ,  syc amore , Poplar 
Mylodon 

Upper Oligocene Sequoia , Juglans , Sal ix 
Ple i stocene Elephant 

E .  of Dayv ille Upper Mi ocene Oak ,Madrona , Salix , Acer , Prunus 
Oak ,Madrona , Gingko S ite  12 m .  E .  of Dayvi lle Mid Mioc ene 

Wh ite Hills E . of Dayville Mid Miocene 
1 m. S . E .  of Tipton Mid Miocene 
Aust in Mid Mioc e ne 
Upper John Day river fos s i l  bed s , both 

and be low Ol igocene 

" tt 

" " 

.. .. 

" 

above Dayville 
Creodont s , c arnivores , and rhinos , 
early horses and came ls 

24 
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1\.PPENDIX "D" ( c on t  lnue d ) 

Lo c a l i t�: 

Harne y C ount y :  
Red Ru t t e  N .  o f Burns Jurass ic 
Be aver Creek branch of 

S i lvie s r iver Juras s ic 
Tro ut c re e k  SE o f  Fie ld s  Mid Mioc e ne 

Jac kso n C ount y :  
0 1 Shea creek 1 . 5  m .  S .W .  

o f  Phoenix 
Doe and Thomps on Creeks 
Thomps on Creek 
Elk River NE o f  Tra il 
Gr iff in Creek 2 m .  E .  

of Jacksonvi lle 
4 m. S .  o f  Ashland 

" 

Sam i s c reek 
Talent 
Rogue River 

Je fferson County : 

Jur a s s ic 
Juras s i c  
Cretac eous 
Cre t a c e ou s  

Cretac e ou s  
C ret aceous 
Mioc ene 
Cret a c e ous 
Ple i s t o c e ne 
Ple i s t oc e ne 

Vanora Grade on Warm Spri ngs 
Road Pl i o c ene 

Road Cro s s ing at C herry 
Creek Eoc ene 

Jo sephine C ount y : 
Logan Cut N .  o f  Wald o Cretac e ous 

Lake C ount y :  
49 C amp Ext ens i o n  int o Ore gon 

Fos s i l  Lake 
Pa i s ley 
Goo se Lake 

Lane Count y : 
Eugene , Smit h • s 
Go shen 
Jaspe r 
Ru j ad a  
Spr i ngf i e ld 
Underpa s s  N . of 
Spr ingf i e ld 
Eugene 
C oburg 

Q,uarry 

Goshen 

M id Mioc ene 
Ple i st oc e ne 
Ple i s t oc ene 
Ple i s t o c ene 

Oli goc ene 
" 

" 

" 

tl 

It 

.. 
Ple i s t oc ene 

II 

Charac t e r i st ic F o ss i l s : --------- ------

Pe c t en , Pholadomya 

Pe c t en , Pholadomya 
Oak ,Madrona , Do uglas Fir c o ne :  

Aucella 
Auc e ll a  
Tr igon i a  
Tr ig onia 

'Sxogyra 
Tr igo n i a  
Dak , Madrona 
Populus , Pi nus , Sequo ia 
Ho rs e  
Mast odon 

Flora 

Equ i s e t um ,  Juglan s 

Pe c t en , Pleuromya , Meekia 

Qak , Madro na 
Birds , Ro den t s  , Hor s e s  , Mylodon , 
Came l , B i s o n  
B i son 

Solen , Sp i sula , Agasoma ,Mul inia 
Oak , Smi lax , Wa lnut 

II II II 

" If If 

II II II 

" " 

Shark rema i ns 
Mylodon ,Horse , Bi s on 
Elephant 
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APPENDIX "D" ( c ont i nued } 

Lo cal i t y : Age : 

Lincoln C ount y : 
Yaquina Oli g o c e ne 
Waldp ort " 

Newport tUo c e na 

Linn County : 
Albany Ol igocene 
Sc i o  
Browns v i lle Oli goc ene 
Harr i sburg Pl e is t oc e ne 
Albany " 

Lebanon tt 

Ta nge nt " 

Ma lhe ur C ountl : 
W i ll ow Ranc h N . of Va le Mid M i o c ene 
Rockv i l l e  M i d  Mioc ene 
W i l low Creek Pl i o c ene 
Harpe r Pl io c ene 
Rome Pl io c e ne 

Mar i o n  County : 
Sant iam R iver above Mehama Oligoc ene 
Sa le m  
St . Paul 

Mult nomah C oUI� : 
Eagle Creek 
Buc k  Creek 
Port land 

Polk C ounty : 
Bet he l  H i ll 
Ho lme s Gap ne ar McCoy 
Dall e s  

T i l lamook Count l :  
T i l lamook 

Umat illa Countl : 
Pi lot Rock 
C o ld Spri ngs 
M i lt on 
Umat illa 

Wal lowa Countl : 
W .  of l'lallowa Lake 
B . C .  Bas i n  
J o seph 

" 

Pl e i st oc ene 

Ol igo c ene 
Ple i s t oc ene 

II 

Mid Ol igoc e ne 
Oligoc ene 
Eoc e ne  

O l igoc ene 

"Eoc ene 
Ple i st oc e ne 
Ple i s t oc e ne .. 

Jurass i c  
Tr iassic 
Ple i st o c ene 

C harac t e r is t i c  Fos s i l s : 

Ac i la , Card i um ,Fusinus , Thra c i a  
It " " 

Sea Li o n , Whale , Sea C ow .  

Ac i la 
Fern 
Flora 
Ele phant 

" 

II 

ft 

Oak , Madrona 
Syc amore , Poplar 
Fresh wat er f i sh 
Ant e l ope 
An t e l ope 

So len , Spi sula 
II  f t  

Ele phant 

Sequo i a , Juglans , Sa l i x  
Sequo i a , Oak , W i ll ow , Wal nut 
C ame l ,  B i s on 

Atur i a 
Ac i la 
Li t hothamn ium l ime st one 

Ac i la 

tl 

Re dwo o d  and a s s oc i at ed flora 
Came l  
Elephant 

Halob i a , C e phalopoda 
Ce phalopoda 
B i son 

2 6  
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Local ity : 

Wasc o  County : 
Cove Creek 
Dugout Gulch 
C la rno ' s  Fe rry 
The Dal l e s  

" 

Washi ngt on County : 
Tunne l near Buxton 

Sc rogg in ' s  Canyon , Gast on 
Tualat in R . near D i lley 
SW of Forest Grove 

Whe e l er County : 
Ant o ne  
Br i dge C r e e k  
i m .  NE of Fos s i l 
3 m . above C larno Ferry 

Yamh i ll  C ountl : 
Wapat o Lake 
Newburg 
Dayt on 
Dunde e  

F IRST AID T O  FOSS:.:I::.::LS=-------------

APPENDIX "D" ( c o nt i nued } 

Charac t e r i s t ic F o s s i l s : 

Upp e r  Eoc e ne Re dwoo d and a s s oc i a t e d  fl ora 
Uppe r Ol igo c e ne Se �uo ia , Juglans , Sa l ix 

n ft u n 

Pl io c e ne 
" 

Ol igo c ene 
II 

tt 

tl 

Cret aceous 
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Se quo i a , Po pulus , Salix 

Came l , Horse 

Ac i la 
Tivela 
S o len , Sp i sula 
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Tr i go nia 
Re dwo o d  and 
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a s so c i at ed 

Equ is e t wn , Auralia 

So l e n , Spi su la 
Elephant , Ho rs e  
Ho rse , Elephant 
Ho rse 

flora 



APPENDIX E .  
TJME AND LIFE D IV IS IONS OF THE GEOLOGIC PAST ------------

Ma j or 
: D i v i s ions : Pe r iod s Epochs 

: C eno z o i c  

4"/. 

: '�uat e rnary 

lj. 

Tert iary 

Re c e nt 

: Pl e i st oc e ne : 

: or Glac i al : : 

: Pl l o c ene 
:Mioc e ne · · 

31- : Oligoc ene : �  
. .  

--::E=-o_c_e_n_e __ 

: C ret a c e ous 

: Juras s i c  . .  

Do minant Life : Advanc e s  of Life : Where found in Oregon 

Age of Man· �-:i:i"ise- of c i v i l izat ion ·----: 
: Dawn of reason , art , indus try , :  Throughout s t a t e  

______ : Ext inct ion o f  great mammal s  : ---- !Man -ape c hang ing int o  man : Eas t er n Orego n ; along c oa f  

Ag e  o f  : C ulmi nat i o n  o f  mammals and : 11 • " 
ammals and : flowe r i ng plant s : 

Flower ing : Ri s e  of h igher mammals , pr im- : J o hn Day and W i l lame t t e  
Plant s : at e s , and moder n b i rd s val l eys 

: Van i s h i ng of arc hai c mammals : C e ntral Oregon , C oa st Rge , -
: Ri s e  of arc hai c ;mammal s  , ex - : Cent ral · and s outhw e s t ern 
: t i nc t ion o f  d i no s aurs : Orego n  

: Ri s e  o f  flowe r i ng  p lant s , ex - : Cent ral , sout hwe s t ern and 

Age o f  : t reme spe c iali zat i o n  o f  r e p - : northeast ern Oregon 

: Me s o z o i c  

llfa : Tr i a s s i c  
Re 

: : Med i 

pt i le s  and : t iles : 

aeval F i s he s  : R i s e  of to ot hed b i r d s  
_
an__,d

_
f

_
l

""
y

-
-

--- -

: Permian:----- --·-

: ing rept i le s . R i se of d i n o - : Ce nt r al , s out hw e st ern and 

: saur s . r e pt i l ian mammal s . am- : nor t hea ste rn Oregon 

: mo ni t e s 
: R i s e  of land vert eb rat e s , : Baker a nd Wallowa coun -

Age of : mod ern inse c t s & ammon i t e s  : t i e s  

: C arboni f e rou s J. mph i b ians : Ri s e  of pr imi t ive rept i l e s , : Baker and Wallowa coun-
and : in s e c t s , anc ient sharks , c r in - : t i e s  

Anc ient Fi s he s  : o id max imum : 
: Dev onian

­

: Pa leozo i c : 

30"/. 
: S i lur ian 

: OrdovTI1an 
: C ambrian 

: First land f l or a s . F i rst ev i - : 
Age of : de nc e  of land an ima l s  : Southw e s t ern Oregon 
F i s he s  : ( fo o t pr i nt ) : 

: Ri se )f lung - f i she s and : None known 

: s c orp i ons : ------------�: F�·rr.r�s�t c olon �al Ilre·�(�a�o�r�a�r�s�)�:------,N�o�n�e�·101own 
Age o f  : F i rs t  mar i ne faunas . R is e  and : 

vert ebrat e s  : dominanc e of hard - s he ll e d  : Non e known In· 

: Prot erozo ic : Algonkian : : Age 

: Tr i l ob i t e s  : 
-

o
�

f
�

Pr
�
. �i�m�i�.t-�1-v-e�:�F�o-s-s il s s c arc e and primit ive : None known 

�rt ebrat e s  : : 257. : : : Inve 
: Arc he o zo i c : Archean : ! ilge 

- - · - ·•blemat ic : None known 
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