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METHODS IN FOSSIL PREPARATION

PREFACE

In April of 2008 Petrified Forest National Park hosted the first in what we hope to be a series of annual
meetings concerning topics related to the treatment, care, and preservation of fossil specimens. Professional
and volunteer fossil preparators, collections managers, librarians, and other interested individuals attended
from across North America. Fifteen talks, three posters, and four workshops were presented during the three
day symposium, and attendees were offered tours of park collections, labs, and localities.

Paleontologists have a great ethical, and sometimes legal, obligation to properly care for the specimens
that we hold in trust within our institutions. Unfortunately, the sub-discipline of fossil preparation and care is a
field with limited established curricula, literature, educational, or training opportunities for professionals,
students, or volunteers. Likewise, other workers within paleontology do not always have a full understanding
of the broad extent of knowledge and skills required to safely and adequately treat fossil specimens, or the
resources or ability to obtain the services of a trained and skilled preparator. We sincerely hope that
conferences and publications of this nature will make a significant contribution to that understanding, to
provide resources for those interested in fossil preparation, and to provide encouragement to others interested
in building professionalism within the field of fossil care.

This volume represents a collection of papers presented at or inspired by the symposium. These papers
provide a broad look at some of the methods and challenges presented in the field of preparation, but barely
scratch the surface of the body of knowledge and skill required to competently prepare fossils. Articles by
Wylie and Gavigan discuss some of the greater practical and philosophical aspects of fossil preparation.
Brinkman provides a look at the development of many tools, techniques and lab practices that modern
preparators are familiar with, as well as politics and mindsets that sometimes still persist. Bergwall discuss
evaluation rationale and methods, while Maltese, Davidson and Alderson, Cavigelli, and Stein and Sander
outline procedures for aspects of field and laboratory preparation. Papers by Cherney, Erickson, and Nolan,
Atkinson, and Small highlight innovations in the molding and casting lab. Brown and Parker examine a
methodology for creating quick, in-house exhibits, and Hunt-Foster demonstrate a method for protecting
specimens during transit. Davidson provides a recap, evolution, and evaluation of the adhesives mini-seminar
presentation. Abstracts from the symposium are reprinted following the articles.

We appreciate the support of park Superintendent Cliff Spencer and Chief of Resources Patricia

Thompson and Paul Dobell of the Petrified Forest Museum Association. Thanks to all contributors of articles
and abstracts, and to all attendees of the symposium. Special thanks to all volunteer peer reviewers.

Matthew Brown, John Kane, and William Parker, February 2009
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FOREWORD (AND FORWARD)

Preparators have always been, as Gilbert Stucker (apparently quoting tool maker David R. Barton) first
described us, the “Jimmy Valentines of science”, always inventing, creating, adapting, and accomplishing the
seemingly impossible with the fossils in our charge. As they have from the very beginning of our profession,
these traits still characterize good preparators, but they do not fully define them. Ours has been, for a greater
part of our discipline’s history, a gradual evolution of techniques, materials and professionalism. But what we
are now experiencing approaches revolution in scale. What truly separates us from our predecessors, what
defines the modern preparator, is not greater creativity, inventiveness or skill; it is our access to information.

Traditionally, preparators’ techniques and materials were learned in-house from our immediate
predecessors, our own development limited by their expertise and experiences, as theirs was by their
predecessors’. More importantly, this form of apprenticeship in the relative isolation of one’s own institution
gave us little opportunity or encouragement to seek alternative methods, better materials or rationale; things
were done the way they were done because that’s the way they were done. Publication was rare among
preparators, due in part to the lack of potential outlets for their work and in part to the general humility of
preparators who believed, wrongly, that they had little of value to contribute.

By the 1970s, this isolation had begun to erode. The publication of the newsletter “The Chiseler” in
1978 signaled a change of attitude, an attempt to reach beyond our own walls and share ideas with others in
our profession. In 1979, four preparation papers were presented at the annual meeting of the Society of
Vertebrate Paleontology (SVP). In the early 1980°s, a Preparators Q & A Bulletin Board was posted at the
SVP meeting and the first Directory of Vertebrate Fossil Preparators was compiled, both attempts to provide
an information resource and to create a sense of community among preparators. Thus began the quiet
revolution. In the ten years between 1996 and 2005, nearly 200 preparation papers were presented at SVP
annual meetings; between 2006 and 2008 alone, another 84. A handful of well-executed volumes dedicated to
preparation have also appeared in the past quarter century. Preparators have now not only come to expect a
body of preparation literature, they have finally embraced the idea that each of them has something of value to
share with their colleagues, and each is a potential author.

Paleontology is one of the last collection-based disciplines to adopt the principles of conservation
science, perhaps because fossils were long deemed, somewhat naively, as being somehow invulnerable to the
agents of deterioration that affect other collections. Today, preparators are keenly aware of the need to choose
appropriate materials and techniques if we are to properly preserve the specimens and the data they contain,
and are coming to understand that conservation principles lay at the very heart of our discipline.
Incorporating these principles into our own practices, papers and presentations, and expecting them in others’,
has become a hallmark of the modern preparator.

In establishing a standing Preparators Committee and permanent Preparators Session at the society’s
annual meetings, the value and professionalism of preparators has now been recognized by the Society of
Vertebrate Paleontology. Yet the venues available to preparators for formal publication of their work are still
fairly limited. The dramatic success of the First Annual Fossil Preparation and Collections Symposium at
Petrified Forest National Park and the publication of this Proceedings volume mark yet another defining
moment in our history. It is indeed an exciting time to be a preparator.

vi
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A. E. Rixon noted that a preparator “is a living contradiction of the old adage, for he must be a jack of
all trades in order to be the master of his own; but the most essential piece of knowledge he must have is an
awareness of his own limitations. When confronted with a problem which is outside his experience, he must
never guess but consult an expert or read up on the subject in text books.” Other than his frequent and
exclusive use of the male pronoun, his words still ring true today, but today our access to collegial expertise
and a wide variety of publications is greater than ever before. [ encourage all preparators to take full
advantage of this volume and those surely to follow, to take pride in their contributions to the science of
Paleontology, and to continue sharing their own knowledge through presentations and publications.

Enjoy this volume, as we continue (with apologies to Firesign Theatre) to move “Forward into the Past!”

Gregory Brown
Chief Preparator, Vertebrate Paleontology
University of Nebraska State Museum
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PREPARATION IN ACTION: PALEONTOLOGICAL SKILL
AND THE ROLE OF THE FOSSIL PREPARATOR

Caitlin Donahue Wylie
Department of the History and Philosophy of Science
University of Cambridge
cdw34@cam.ac.uk

Abstract

Despite widespread interest in paleontology, few people know sow paleontologists produce knowledge about
past life. How does a fossil change from a fragile eroded rock into a scientific specimen? Fossil preparation,
or the processes carried out to make fossils useful for research and exhibition, shapes how fossils are studied
and interpreted. This essay explores the work and role of the people who carry out these crucial processes. A
case study of a recent preparation project illustrates the elements of technique, science, and art involved in the
multifaceted work of a preparator. Based on interviews with preparators at the Natural History Museum in
London and the Sedgwick Museum of Earth Sciences in Cambridge, England, this essay argues that
preparators serve as mediators between nature and researchers. Thus to understand how paleontology is done,
we must understand the roles of preparators and their work.

Wylie, C. 2009. Preparation in action: paleontological skill and the role of the fossil preparator. In:
Methods In Fossil Preparation: Proceedings of the First Annual Fossil Preparation and Collections
Symposium, pp 3-12. Brown, M.A., Kane, J.F., and Parker, W.G. Eds.
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Introduction

Despite widespread interest in paleontology, few
people know how paleontologists produce knowledge
about past life. How does a fossil change from a
fragile eroded rock into a scientific specimen? Fossil
preparation, or the processes carried out to make
fossils useful for research and exhibition, shapes how
fossils are studied and interpreted. According to
paleontologist John Horner, “vertebrate
paleontology...is a field of study where the accuracy
of collection and preparation of specimens and data is
the foundation that determines the ultimate quality of
the science” (Leiggi and May, 1994:xiii). This essay
explores the work and role of the people who carry
out Horner’s “foundation” of paleontology: the
preparation of fossils.

What work is done to “prepare” a fossil? In the
seminal manual on preparation, A. E. Rixon
anticipates his readers’ ignorance by providing a
broad definition of preparation:

The role of the staff of a paleontological
laboratory is the preparation and conservation
of fossils for the purposes of research by
scientists, exhibition in public galleries or
storage in a study collection. The word
‘preparation’ has been used traditionally to
describe a variety of operations ranging from
the consolidation and repair of fossils to their
extraction from the matrix rock and their
final mounting for museum display. (1976:1)
A preparator may therefore perform several tasks to
convert a rock-bound, fragmented fossil into an
object that is useful for research or exhibition. Is a
preparator then a scientist in control of creating
knowledge, or an artist who practices a careful and
detailed craft, or a skilled but servant-like “invisible
technician” (Shapin, 1989:554) like those in Robert
Boyle’s seventeenth-century laboratory? According
to Rixon, “a preparator... must be part chemist, part
anatomist and part artist, added to which he must be
capable of working in a variety of materials ranging
from all forms of plastic to mild steel. He is a living
contradiction of the old adage, for he must be a jack
of all trades in order to be master of his own”
(1976:3). So what is it that these multitalented
people actually do?

Examining this question sheds light on the
structure of scientific work by addressing the
treatment of data. Specimens as paleontological data

are not objective pieces of nature but are inherently
changed by the methods of preparing them for study
(Larsen, 1996:376). It follows that the ways in which
data are converted from natural objects to specimens
affect the scientific conclusions drawn from them.
Anne Larsen notes:
The amount of information...that a naturalist
could glean from any specimen was a function
of its physical completeness and its
documentation. Both of these factors were
dependent upon the skills, resources, and
agenda of the person preparing the specimen.
(1996:376)
In science, the data preparer acts as mediator between

PLESIOSAURUS CRAMPTONI

FIGURE 1: Drawings of R. cramptoni specimen from
1863 (Carte and Baily, 1863)
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nature and researchers. To understand paleontology,
then, we must understand preparators’ work as a
mediating act that affects how nature is viewed. A
recent preparation case illustrates how preparation
and thus paleontology are done.

A Preparator’'s Role: A Case Study

In August 2006, the fossil skull of Rhomaleosaurus
cramptoni arrived at the Natural History Museum in
London to be prepared by Scott Moore-Fay. This
178 million-year-old marine reptile has a long,
distinguished history in the scientific and social
worlds as well as the geological one (Fig. 1). The
species was described and named from this
specimen in 1863, making the fossil the holotype of
its species, as well as of its genus and family
(Smith, 2006:26). Discovered in England but now a
key part of the National Museum of Ireland’s
collection, the specimen is known as the Dublin
pliosaur (National Museum of Ireland Annual Report,
2006; Smith, 2007:33). Replicas of the fossil are on
display at museums around the world, a testament to
its remarkable preservation and the rarity of its
species.

The scientific and social value of this fossil
made it a priority for conservation work to repair
past damage and prevent future deterioration. In
addition, paleontologist Adam Stuart Smith wished
to study the skull, which required preparation to
reveal anatomical details hidden by matrix (the rock
surrounding a fossil). The preparation involved
removing matrix as well as the remnants of
nineteenth-century preparation, which included
plaster and wax. Once its several large fragments
had been prepared, the skull was reconstructed by
reattaching the pieces with a weak chemical
adhesive and then keeping them in place with a
strong external support. Moore-Fay completed the
preparation of the sixty-kilogram skull in eighteen
months. Thus a natural object that had been a
Victorian specimen was converted into a modern
specimen through the application of modern
preparation techniques.

Moore-Fay’s work on the skull includes
elements of technique, science, and art. What then
is the preparator’s role in paleontology, if
preparation can be viewed as three distinct kinds of
work? We will address this question by examining
preparation from these three perspectives.

Preparation as technique

Preparators use an extensive array of tools adopted
from different fields, including dentistry, art
conservation, and even auto and aerospace
engineering. A preparator must know how to operate
a tool and how it affects a specimen to decide which
tools to use for each fossil. Several tools were used
on the pliosaur skull, which offered unique
challenges because it was heavy, encased in hard
matrix, and had no color distinction between the bone
and matrix. It was also covered in materials from
previous preparation, which Moore-Fay describes as
“horrible bits added on to it — fillers, waxes, animal
glues — to stop it [from] falling apart” (Moore-Fay,
pers. comm., 31/10/08). Thus preparation was
painstakingly slow and required careful use of
powerful tools.

Moore-Fay chose tools according to the
material to be removed. To remove wax, an air-pen
(a pneumatic hand-tool similar to a miniature
jackhammer) would have been ineffective and
potentially damaging, so instead Moore-Fay chose an
air-abrasive (a pneumatic hand-tool that propels a
narrow, high-speed stream of abrasive powder to
knock matrix off fossils) (Leiggi and May,
1994:116). To remove the Victorian-era mixture of
rock and plaster infill from the palate and lower jaw,
Moore-Fay first used pneumatic tools. But only the
most powerful tools were effective on this hard
matrix, and they can cause hand-arm vibration
syndrome in preparators (‘“Hand-arm vibration at
work,” Health and Safety Executive, accessed
15/11/08). To avoid this hazard and to speed up the
matrix removal, Moore-Fay switched to a method
that the Victorians knew well: the hammer and
chisel. After removing the bulk of the matrix,
Moore-Fay used pneumatic tools to allow more
precision as he approached the fossil itself.

We have seen that technicians work on material
objects by using specific tools in relatively
standardized ways, but first “the technician in
training must master a considerable body of
knowledge of an abstract, scientific character before
he can manipulate or even recognize his objects”
(Ravetz, 1971:142).  This scientific knowledge
enables the technician to work with objects, but not
to ask questions about them or judge the outcomes of
finished work. Preparators are experts in the specific
knowledge and skill necessary for preparation. Thus
before deciding to have the pliosaur prepared, the
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National Museum of Ireland asked Moore-Fay, as an
expert, to evaluate the pliosaur’s condition and
provide time and cost estimates for its preparation.
This expert status depends on preparators’ ability to
use their geological, anatomical, chemical, and
physical knowledge to prepare fossils.

Because fossils often look similar to their
matrices, preparators rely on geological knowledge of
rock formations and mineral -characteristics to
distinguish a matrix nodule from an unusual bone
growth, for example, and thus remove rock while
preserving bone. Also, preparators can make more
informed tool selections if they can identify matrix
rock types, since that information influences how a
specimen is best prepared. Moore-Fay, for example,
had to identify pyrite in the skull before deciding to
remove a layer of wax added by an earlier preparator.
Pyrite degrades when exposed to oxygen, so melting
wax over a pyrite-containing fossil protects it by
sealing out air. But Moore-Fay found the pliosaur
“to be fairly free of any pyrite. So possibly it was
never going to have a pyrite problem but it did have
this black wax painted all over the surface which was
obscuring a lot of the detail.”  Moore-Fay’s
geological knowledge revealed that it was safe to
remove the unnecessary pyrite-protecting wax.

Sarah Finney, preparator and conservator at the
Sedgwick Museum in Cambridge, England, believes
that preparators ‘“need biology and anatomy to do a
good job” (Finney, pers. comm., 29/10/08).
Knowing the location of important traits on a skull
allows a preparator to search for them while
removing matrix, and also to be careful when
preparing near the structures’ expected locations. For
example, Smith wanted to study the pliosaur’s
matrix-covered internal nares. Moore-Fay describes
the process of exposing them as “a case of me
preparing up there on the rock until I find them and
then revealing as much information as I possibly can
around them.” Moore-Fay wused anatomical
knowledge to search for the internal nares and avoid
damaging them.

Repairing breaks and reconstructing fragments
requires chemical knowledge of an adhesive’s
components to judge its strength, set time, and
likelihood to degrade over time. Moore-Fay uses B-
72 Paraloid, which he defines as “a conservation-
grade clear plastic adhesive.” B-72 is a powder
solute that dissolves in acetone to create a liquid
adhesive that hardens as the acetone evaporates. It

has a range of possible strengths depending on the
solute-to-solvent ratio, does not degrade over time,
and is easily dissolved with acetone after it sets.
Understanding these properties allows Moore-Fay to
judge if B-72 is suitable for the needs of his
preparation work.

Preparators judge where fossils need internal
support (e.g. adhesive) and external support (e.g.
custom-fit rigid molds called jackets) based on
knowledge of physics and weight distribution.
Jacketing a fossil involves applying a paste
(traditionally a plaster and burlap mixture, more
recently resin) over a foil-wrapped fossil and letting
the paste harden to create an exact mold. Moore-Fay
made the skull’s jacket of epoxy resin, which is more
chemically stable than similar polyester resin and
when dry “creates a super hard jacket, which should
be good for one hundred years or more. By then
technology will have moved on, as it has since
Victorian times when they used wood and plaster.”
Apart from the use of modern materials, jacketing
technique has changed little over time. This effective
standard procedure requires skill to handle the fossil
while applying the proper thickness of jacket
material.

The knowledge required for the technical work
of preparation comes from various scientific fields
but is brought together by the preparator to convert a
natural object into a scientific specimen.
Paleontologists use similar scientific knowledge for
different purposes, namely to guide research by
proposing questions and making decisions. These
characteristics of scientific work are also present in
preparators’ work.

Preparation as science

Aspects of preparation involve scientific problem
solving and the application of scientific knowledge.
Jerome Ravetz’s definition of scientific work is
useful in considering the role of the preparator:
“Unless [a scientist] can successfully set, investigate,
and solve problems, drawing conclusions about
classes of things and events and not merely
manipulating particular samples, his title s
inappropriate” (Ravetz, 1971:143). Thus making
decisions based on analysis of problems is scientific
work and also an integral part of preparation.
Preparators do technical work when following
standard protocols, such as placing a fossil on a
sandbag during preparation to cushion it from pneumatic
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: e
FIGURE 2: Underside of the skull showing Moore-Fay’s
gridded matrix removal technique (© Natural History
Museum, London)

tool vibrations. They do scientific work when they
evaluate a problem and design a solution for it. Thus it
is the kind of knowledge and how it is used that makes
work  scientific. Geological  knowledge is
necessary to extract taphonomic data, concerning
where an organism died or how it was fossilized. Often
only the preparator sees a fossil in its most complete
form, so information like mineral alignment (which
indicates riverbed current direction) must be recognized
and recorded by the preparator. Thus the preparator not
only carries out technical procedures but also
identifies and analyzes data, a scientific task.

Like geology, anatomy allows preparators to
recognize unusual features and know to preserve them as
anomalies. Moore-Fay describes preparators’ knowledge
of anatomy as different from that of paleontologists:

You won’t know the snout on the little reptile
skull you’ve prepared is a third shorter than
its nearest cousin...because you don’t know
the other animals within that group, but you
know that specimen inside out, so you can
say to [a researcher], ‘By the way, did you
notice that up inside the skull there are three
little holes where the nerves came in?’
Preparators rely on a physical knowledge of anatomy
rather than comparative anatomy or anatomy specific
to species classification, because preparation focuses
on individual specimens’ morphology and not on
patterns between groups. Ravetz blames technicians
as a major potential source of error in science
because they are trained only to recognize anticipated
data results, so “when unexpected and contrary
results appear, [the technician] must make a

judgement on their significance, balancing his own
limited technical competence against the superior
understanding of his master” (1971:97).  This
problem arguably does not apply to preparators,
because they have not only a “technical” knowledge
of anatomy as applied to matrix removal but also a
physical anatomical knowledge to recognize atypical
features.

Preparators also employ chemical knowledge both
for technical work (such as mixing adhesives) and
scientific work (such as assessing the effectiveness
and safety risks of useful chemicals). For example,
Moore-Fay ruled out acid preparation (in which a
fossil is bathed in weak acetic acid for several hours
or days to dissolve matrix) of the skull because he
knew the dissolution reaction would occur too slowly
to meet Smith’s research deadline. Similarly, Moore-
Fay applied his understanding of chemical bonds to
design a stronger adhesive inspired by the physical
structure of concrete:  “Rocks hold [concrete]
together... they’re quite angular, they lock in. So
you don’t make concrete out of just sand, you use an
aggregate. The idea is we could use aggregates in

our reversible glue to try and get a stronger bond.”

FIGURE 3: Skull supported by Moore-Fay’s scaffold to allow
the adhesive to set. (© Natural History Museum, London)
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FIGURE 4: Skull in its final two-part jacket (©'-Natural
History Museum, London)

To adhere the skull fragments, Moore-Fay
added fiberglass strands to B-72 to “make the
equivalent of a concrete aggregate... that creates
physical crosslinks [so] we’re not only waiting for
chemical crosslinks to occur within the glue.” This
mixture would be thin enough to fit between tight joins
yet strengthened by both chemical and physical
bonds. This invention employs Moore-Fay’s
knowledge of chemical and physical engineering to
solve the problem of attaching heavy fragments.

Preparators apply additional aspects of
engineering knowledge, particularly when adapting
standard procedures to best prepare each specimen.
Preparators are responsible for such engineering
challenges as protecting fossils during preparation
and ensuring that adhesives hold fragments together
effectively. For example, to decrease the risk of
damage when using a hammer and chisel, Moore-Fay
designed a technique to make his motions smaller
and more controlled. He used a handheld rock
grinder to cut vertical crevices into the matrix,
creating a three-dimensional grid (Fig. 3). Then he
chiseled off each precut square of matrix “in a
controlled manner, as very little force was required to
chip them away.” Another innovative technique was
the scaffold Moore-Fay built to hold skull fragments
in place while their adhesive bonds set over the
course of several days (Fig. 4).

Moore-Fay also re-engineered the standard
jacketing procedure, creating a two-part, extra-
padded jacket to support the heavy skull (Fig. 5),
similar to the method described by Jabo et al. (2006).
Technically, Moore-Fay made two jackets, for the top

and bottom of the skull, so that researchers “could
turn [the skull] over completely and look at the palate
and then turn it back” while still allowing the
unexamined side to be supported by its jacket. Also,
to keep the heavy skull from crushing the typical
foam padding and colliding with the jacket, Moore-
Fay designed a jacket construction procedure that
created space between the fossil and jacket for
thicker padding that was stiffer and could support
more weight.

Thus by not strictly following procedures but
rather adapting them to the needs they identify in a
situation, preparators do analytical and inventive
work. This work also involves creativity and leaves a
preparator’s personal touch on a specimen, unlike a
standardized procedure of specimen-production.
Therefore, although science and art are often
conceived of as distant or even opposite processes,
preparation involves aspects of both.

Preparation as art

Preparation includes aesthetic touches to make
a specimen attractive and neat as well as
scientifically accurate. = Based on Moore-Fay’s
experience preparing Victorian specimens, the
artistry of specimens was important in the nineteenth
century. He warns, “you have to take everything
with a grain of salt from Victorian times because it
was done on the beauty of it, the interest you could
get from it.” Fossil collectors often wanted a
specimen to display or sell, so specimens had to fit
certain aesthetic ideals and be complete. Moore-Fay
observes that Victorian preparators ‘“kept to the
profile of the bone so you can see what shape it was,
but it’s only what they’ve decided the bone should
look like.” This artistic sense reflects a view of
specimens as objects of beauty and not just data.
Aesthetic value is evident in the Victorian
preparation of the pliosaur. It was mounted for
display using materials like plaster, cement, and paint
that obscure anatomical detail and make a fossil look
more like a tidy piece of art than a natural object.
Also, the pliosaur, found in a quarry, is missing a
paddle, as explained by Carte and Baily in their 1863
description: “The tarsals, metatarsals, and phalanges
of the left hind paddle are deficient, this portion
having unfortunately been removed to the calcining
kiln before the remainder of the fossil was observed”
(162) (Fig. 1). Casts of the specimen have a false
paddle, perhaps first added when, “after having been
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FIGURE 5: Prepared skull (© Natural istory Muselim,
London)

set up for exhibition in the spring of the year 1853,
[the fossil] was introduced to public notice in a highly
interesting lecture” (Carte and Baily,1863: 161). Being
“set up for exhibition” could have included mounting
the specimen and adding a paddle. Cruickshank (1994)
describes similarly major changes made to another
pliosaur specimen prepared in Britain in the 1850s,
specifically that the fossil was chiseled flat (destroying
its ventral side), nailed to a wooden frame, then
surrounded by plaster to hold it in place. Adding a fake
paddle makes the specimen appear complete but
arguably detracts from its scientific value as true to its
natural form.

Modern preparation also has artistic elements,
though these are typically subordinate to a specimen’s
scientific value. For example, for large gaps in the skull
where pieces of bone are missing, Moore-Fay molded
“removable fills — something we can make that fills in
that area, that we can...adhere in place to hold the two
other parts but can be removed later on” (Fig. 6). The
fills must be exact fits but also aesthetically pleasing.
They are usually plaster sculpted as bridges over gaps
between bones to decrease the distance between
fragments, thus allowing the adhesive to make a
stronger bond. Fills are molded between foil-covered
bones to keep the plaster from sticking directly to the
fossil. Once dried, the fill is removed, the foil is taken
away, and the fill is adhered in place with adhesive. A
fill can then be easily removed by dissolving the
adhesive with acetone. Fills not only hold the skull
together but also make it look more complete by
imitating the appearance of the missing pieces. Moore-
Fay did not have time to paint the fills to match the
skull’s color, and was frustrated to leave them
unfinished. He valued the skull’s aesthetic presentation,

and worried that other preparators would not select the
appropriate paint color.

Though paint color may not necessarily be a
vital component of a specimen’s preparation,
preparators do leave their personal touch on
specimens through decisions they make during
preparation. Preparation is not a standardized field
and fossils are not standardized objects, so each
preparator’s decisions for each fossil will vary. The
scientific, technical, and artistic choices that each
preparator makes create a unique combination of
procedures that shape a specimen.

Conclusion

Preparation involves such a unique combination of
certain skills and knowledge that preparators cannot
quite define what it takes to be a good preparator.
Based on their experiences training new preparators,
Moore-Fay and Finney describe preparation as
somewhat innate and wunlearnable. Moore-Fay
observes, “l say you can’t make everyone into a
preparator. You can train everyone, but you won’t
get the same quality from each person. You can learn
the technique — you can learn how to drive a car but
that doesn’t mean you’ll be the best car driver in the
world. Some are better than others.” Finney takes a
stronger view and says some of her trainees never
could prepare well, suggesting that in preparation
“you can either do it or you can’t.” What then is the
role of these unique workers in paleontology?
Paleontology is a complex production of
specimens and knowledge that is divided into tasks
done by several different individuals. First a scientist
proposes a question that can be answered by
examining a fossil. Assuming the fossil has been
collected (overlooking fieldwork), the scientist
arranges for its preparation to allow access to its
information. The curator of the institution that owns
the fossil notifies the institution’s preparation
laboratory (if it has one and if not, the curator
contacts another laboratory), where a preparator
prepares the fossil. Thus the preparator works to
meet the specific needs of exhibitors and researchers
rather than according to personal interests.
Moore-Fay views the subjects of his work as
“research-driven,” in that “if I was allowed to go
select what I was going to prepare I’d have a fantastic
bench full of oddities, but it possibly might coincide
with none of the researchers’ studies” and would



METHODS IN FOSSIL PREPARATION

FIGURE 6: Top (a) and underside (b) of the prepared
skull. The internal nares are the two oval holes in the
center of (b). The crosshatching on the diagrams indicates
locations of Moore-Fay’s removeable fills. The scale bar
is 30 centimeters. (Image courtesy Adam Stuart Smith)

therefore not be justifiable. However, preparators are
responsible for the preparation process itself.
According to Moore-Fay, “one of the joys of being a
preparator is the fact that nobody can tell you how to
do it... The researcher...will just say what they want
the thing to look like or what they want to see on that
specimen. How [I] go about giving them that
information is entirely up to me.” A major decision
for the preparator is how and to what extent a
specimen is prepared. Finney believes specimens
should not be prepared unless needed for a
researcher’s specific study, and in that case
preparation should be done as required for that
researcher’s question and no more. Thus as much
information as possible is conserved in the natural
object, with only the currently useful parts being
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converted by preparation into a specimen. Moore-
Fay agrees with this conservative approach due to
preparation’s inherent permanence, since when you
remove pieces of an object “you’ve lost that bit of
science. That bit of information you can never get
back.” However, a preparator may also decide to
prepare more than originally planned. For Moore-
Fay, extra preparation is justified if it is useful for
science: “If [the researcher] asked me to stop a half
inch from the jaw and I can stop a quarter inch from
the jaw then there might be a little bit more
information there that hasn’t been revealed before.”
But a preparator’s independence in the preparation
process is only part of the broader community
involved in paleontology.

The division of labor in paleontology is
complicated by the sometimes conflicting goals of
the characters involved. Although preparation is
primarily the preparator’s domain, the process can be
rushed by the scientist’s publication deadlines. In
preparator Peter Reser’s experience, “staff in the
research or exhibit sections want to accelerate the
course of preparation. This acceleration can mean
taking shortcuts that compromise the long-term
integrity of the specimens” (Reser, pers. comm.,
27/10/08). This issue is paramount for preparator
William Sanders, who believes that “one of the most
controversial issues we face is the continuing tension
between the aim of preparators...to do the least harm
to a specimen and preserve it as well as possible into
the future, and the frequent need/desire/preference of
researchers to have specimens prepared quickly,
reassembled, and cast” (Sanders, pers. comm.,
27/10/08). Moore-Fay agrees that “if we let the
researchers dictate how we did it [prepared a fossil],
then we’d probably have to do it much quicker.”
Time is an important issue in delicate work like
preparation, and control over a worker’s time also
reflects power relationships in a workplace.

Goal conflicts and power relationships are also
evident between curators and preparators. A curator
is responsible for the entire collection and thus is
concerned about storage space constraints as well as
specimen conservation. Moore-Fay describes “a
battle I have with quite a few of the curators, that
they would possibly like blocks with bones and bits
on made smaller because it takes up less space in the
collection.” Moore-Fay opposes separating
associated fossils because it destroys information
about bones’ relative locations. Echoing Moore-
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Fay’s militaristic view of “battles” in paleontology,
Reser believes “preparators have the responsibility to
speak for the long-view conservation of specimens to
their administrative superiors. We are the first line of
defense” (Reser, pers. comm., 27/10/08).  This
defensiveness may reflect institutional hierarchy, as
described by Sanders: “I function primarily as a
preparator and conservator...in the SERVICE of
research curators. Our roles are defined as support
staff for the curators...[so] we are often placed in a
position of conflict between protecting the specimen
and ‘moving things along’” (Sanders, pers. comm.,

27/10/08).
While differentiating between technician,
scientist, and artist may seem artificial, these

distinctions can shape the division of labor and
hierarchy in science.  To wunderstand scientific
knowledge, we must understand the people and work
that lead to it. These people are often undescribed or
ignored and thus made “invisible,” and, as Steven
Shapin laments, “in the case of laboratory work, the
price of technicians’ continued invisibility is an
impoverished understanding of the nature of
scientific practice” (1989:563).  The need for
information about the work behind scientific
knowledge is echoed by Adele Clarke and Joan
Fujimura, who ask, “What needs to be taken into
account in order to understand a situation in which
scientific work is being done? Everything in the
situation” (1992:5). This of course includes the
procedures that prepare data for scientific use.
Therefore, the work of the “invisible” fossil
preparator requires closer study to offer a more
complete picture of how paleontological research
happens.

The different values and goals within
paleontology make compromise necessary, which
raises issues of authority and highlights workers’
differences in training, pay, and acknowledgement.
For example, preparators can be considered
comparable to Shapin’s “invisible technicians”
because their work is not described in scientific
articles or popular publications (Shapin, 1989). They
are only sometimes mentioned in  the
acknowledgements of articles about specimens they
prepared, and they are rarely listed as authors (Finney
and Moore-Fay, pers. comm., 10/08). However,
preparation is developing into a distinct field of
professionals who collaborate through conferences
(such as the Society of Vertebrate Paleontology’s

Preparators” Session and the Symposium of
Palaeontological Preparation and Conservation, email
listhosts  (like the Society of Vertebrate
Paleontology’s PrepList), and a new preparation-
specific  journal (Journal of Paleontological
Techniques). As preparators thus become acknow-
ledged, respected, and “visible,” we will gain a
clearer understanding of how paleontological science
is done. Also, as preparators share their knowledge
with each other and with paleontologists, the science
that they produce together can be more fully
understood and better evaluated, and thus
theoretically will improve in quality. The effects on
paleontology of more communication and unification
among preparators merit further study as preparation
and paleontology continue to evolve as scientific
fields and professional communities.
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Abstract

Working fossil laboratories have been a component of natural history museum exhibitions in the United States
since the 1970s and are a growing exhibit trend, although they have not been comprehensively studied as
exhibition techniques or as visitor experiences. For my master’s thesis project for the Department of Museum
Studies at John F. Kennedy University, I investigated how natural history museums can develop and design
working fossil laboratory exhibitions to communicate their research and educational missions to visitors. This
article was distilled from that project.

I interviewed 21 museum professionals involved in developing or working in fossil laboratories at the
following eight natural history museums in the United States: Museum of the Earth, Ithaca, NY; Academy of
Natural Sciences, Philadelphia; National Museum of Natural History, Washington, D.C.; North Carolina
Museum of Natural Sciences, Raleigh; Dallas Museum of Natural History, TX; Field Museum, Chicago, IL;
Denver Museum of Nature and Science, CO; and the Page Museum at the La Brea Tar Pits, Los Angeles, CA.

At the Fossil Prep Lab at the Academy of Natural Sciences in Philadelphia, I conducted an in-depth visitor
study, which utilized and expanded on a visitor studies instrument developed by researchers at the
Smithsonian. My research revealed three primary challenges to a fossil lab’s successful operation: 1) concept
and design planning, 2) staffing, and 3) evaluating the visitor experience. Addressing these challenges will
contribute to their successful operation.

Gavigan, A. 2009. Working fossil laboratories as public exhibitions. In: Methods In Fossil Prepar-
ation: Proceedings of the First Annual Fossil Preparation and Collections Symposium, pp 13-20.
Brown, M.A. and Parker, W.G. Eds.
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Introduction

Today, visitors to the Dinosaur Hall at the Academy
of Natural Sciences in Philadelphia (Academy) are
greeted by a roaring skeleton of a Tyrannosaurus rex
mounted in a life-like pose. The sounds of mini-
jackhammers, which remove matrix from around the
fossils that are on display in the Fossil Prep Lab, fill
the hall. Visitors can observe casts of several
Hadrosaurus foulkii bones mounted in a life-size
silhouette of this dinosaur. These dynamic techniques
of displaying fossils were relatively unknown to
visitors before 1868. That year, H. foulkii was the
first, most complete dinosaur to be mounted in a life-
size freestanding pose, a dramatic sight that drew
many Philadelphians to the Academy." More than
100 years later, dinosaur displays continue to
fascinate museum visitors.

Visitor study after visitor study conducted in
natural history museums confirm that “everyone
loves dinosaurs.” “Dinosaur fans,” as one 1995
study shows, are mostly comprised of adults visiting
with children, but span all genders, age groups,
educational levels, and “visitor types.” According to
Smithsonian Program Analyst Stacey Bielick,

Whether there was a special exhibition or
not, more visitors stayed longer with the
dinosaurs than with any other part of the
museum.... Visitors who spent most of their
time with Dinosaurs (one quarter of all
visitors) were disproportionately impressed
by seeing the real thing.*
Visitors are also interested in watching people work
on real fossils of vertebrates, invertebrates, and plants
in laboratory exhibitions such as the Academy’s
Fossil Prep Lab. Here, visitors can see the human

' Ken Carpenter, “Dinosaurs as Museum Exhibits,” in The
Complete Dinosaur, eds. James O. Farlow and M.K. Brett-
Surman (Bloomington, IN: Indiana University Press,
1997), 151-152.

2 8. Bielick, A. J. Pekarik, and Z.D. Doering, Beyond the
Elephant: A Report based on the 1994-1995 National
Museum of Natural History Visitor Survey, (Washington,
D.C.: Smithsonian Institution, 1995): vi.

* Ibid, 35.

*1bid, vi-vii.
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dimension of fossil research. They can look at fossils
displayed on tables, on walls, or with signs. Visitors
can watch preparators or volunteers preparing fossils
at window workstations and also can talk with them
about their work.

Working fossil laboratories have been a
component of natural history museum exhibitions in
the United States since the 1970s and are a growing
exhibit trend. For my master’s thesis project, I
investigated how natural history museums can
develop and design working fossil laboratory
exhibitions to communicate their research and
educational missions to visitors. My purpose was to
understand working fossil laboratories as exhibits
within the context of the history of fossil displays in
natural history museums and the two hundred-year
long debate in these museums over how to balance
their core functions of research and public education.
I interviewed 21 museum professionals involved in
developing or working in fossil laboratories at eight
natural history museums in the United States.” I also
conducted an in-depth visitor study at the Fossil Prep
Lab at the Academy, which utilized and expanded on
a visitor studies instrument developed by researchers
at the Smithsonian. My visitor study examined the

> The eight natural history museums with working fossil
laboratories studied were Museum of the Earth, Ithaca,
NY; Academy of Natural Sciences, Philadelphia; National
Museum of Natural History, Washington, D.C.; North
Carolina Museum of Natural Sciences, Raleigh; Dallas
Museum of Natural History, TX; Field Museum, Chicago,
IL; Denver Museum of Nature and Science, CO; and the
Page Museum at the La Brea Tar Pits, Los Angeles, CA.

This project focused exclusively on working fossil
laboratories found in private, non-profit natural history
museums in the United States. It didn’t focus on
laboratories found at national parks, at nature centers or in
other types of museums such as children’s museums (the
Children’s Museum of Indianapolis, IN), science museums
(Oregon Museum of Industry and Science, Portland), and
museums outside the United States (Royal Tyrell Museum
of Paleontology, Alberta, Canada; and the Natural History
Museum, London).

At least one natural history museum with a working fossil
laboratory was selected from each geographic region in the
United States (with the exception of the Northwest).
Museums were not selected randomly but were derived
from my literature review in addition to conversations with
interviewees and other colleagues.
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relationships between the messages visitors take
away, the impact of talking with an expert, the
experiences visitors find satisfying, and visitors’
experience ratings.” Based on the results from
interviews and visitor studies, I determined the
opportunities and addressed the challenges of
operating working fossil laboratories as public
exhibitions.

Background

Changes in the methods of displaying fossils like H.
foulkii occurred in tandem with changes in the
function of natural history museums. Since the first
half of the nineteenth century, the core functions of
natural history museums have oscillated between
collecting, research, and public education. As these
museums increasingly became intent on merging
their collecting and research functions with the needs
and desires of their public, more dynamic exhibits
such as working fossil laboratories debuted.

In the 1950s, Dinosaur National Monument in
Utah displayed a working lab as an adjunct to the
fossil excavation located on the site. After the 1970s,
natural history museums that didn’t have in-situ fossil
excavations on their grounds began to incorporate
working laboratories into their exhibition menus as a
way to disseminate paleontological research to their
public.

A synthesis of the visitor studies literature
reveals that connecting the museum’s research to
visitors’ natural interests, both in the preparation of
specimens and in narratives of scientists’ lives, can
stimulate visitors’ curiosity in behind-the-scenes
research. By showing visitors the process of fossil
preparation and “scientists-as-people,” working fossil
laboratories fulfill the recommendations of early
visitor studies and take them one step further by
introducing visitors not only to scientists’ narratives
but to “scientists-as-themselves.”

Conclusions

The appeal of fossils and dinosaurs aside, working
fossil laboratories are a popular exhibit trend for

® As defined by Pekarik et al., satisfaction “...primarily
draws on short term memory and a judgment of value, and
is more firmly and directly rooted in experience.” Andrew
Pekarik, Zahava Doering, and David Karns, “Exploring
Satisfying Experiences in Museums,” Curator 42, no. 2
(April 1999): 169.

several reasons. The first is that a majority of visitors
have a natural curiosity about watching people work
in authentic, culturally significant settings and in
museum exhibitions. Visitors’ interest in the work of
paleontologists, both in the excavation and in the lab
was, indeed, the inspiration for the development of
the earliest fossil labs. Not unlike visitors’ reactions
to the quarry at Dinosaur National Monument in
Vernal, Utah, visitors to the La Brea Tar Pits in the
1970s were in awe of the sight of paleontologists
working in the pit. At La Brea, visitors were curious
not only about the excavation in progress but also
about work going on in the adjacent lab. Visitors’
desire to tour this lab was the impetus for
incorporating a lab into the Page Museum. In the
1980s and 1990s, more working fossil laboratory
exhibitions debuted in natural history museums
committed to paleontological research.

The second reason for the popularity of fossil
labs is the “exhibit replication effect.” As fossil labs
have become more popular, museums have looked to
their museum colleagues with labs for advice,
essentially molding themselves after original labs;
much the way paleontologists create molds of
original fossils. Museums interested in developing
labs with other emphases such as anthropological
objects, living plants or animals, have also looked at
fossil labs as models. Two examples are the Field
Museum’s McDonald’s Fossil Prep Lab and the
North Carolina Museum of Natural Science’s Fossil
Lab. Since the opening of the McDonald’s Fossil
Prep Lab in 1998, the Field Museum has improved
the lab’s design. The Field’s Fossil Vertebrate
Preparator Jim Holstein said to enhance both the
physical and psychological comfort of staff working
in the lab, the museum added a railing around the
exterior of the lab and installed double paned window
glass. The museum also positioned volunteers, when
available, outside the lab to serve as buffers between
the lab and youthful visitors who have a penchant for
pounding on the glass. The McDonald’s Fossil Prep
Lab’s design influenced the design of the Regenstein
Laboratory, an exhibit showcasing anthropological
research and collections that opened in August 2004.
Fossil preparators advised designers of the
Regenstein Laboratory. The second example is the
Fossil Lab at the North Carolina Museum of Natural
Sciences, which served as a model for the
development of the museum’s Naturalist Center
scheduled to open in 2009. North Carolina’s Curator of
Paleontology Vince Schneider explains, “fossil labs
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have led the way for other fields interested in
developing working laboratory exhibitions, which
have spent less time interfacing their research with
the public.”’

Finally, fossil labs are popular because they
exemplify the growing desire of many natural history
museums to create experiential exhibitions where
visitors have the opportunity to converse with “real
museum experts,” while seeing “real things.” Up-to-
date, relevant, and customizable, the interpersonal
interaction provided at some working fossil
laboratories is both a social and cognitive experience
and significantly impacts how visitors rate their
experience at the lab. [ studied interpersonal
interaction between museum experts and visitors at the
Fossil Prep Lab at the Academy of Natural Sciences
during May 2006. I found that visitors who talked with
a person in the lab were more likely to have higher
visitor experience ratings for their overall experience,
effect on their personal enjoyment, and effect on their
personal learning than visitors who did not engage
with a person in a lab. I also found that visitors who
were satisfied with having a chance to talk experts had
higher ratings for their overall experience than visitors
who did not talk to an expert.

Results indicated that having a chance to talk to
experts is significantly correlated with other types of
satisfying experiences that are either social (the visitor
is focused on an interaction with another person, i.c.,
“Spending time with friends, family, other people”) or
cognitive (the visitor is focused on interpretive or
intellectual aspects, ie., “Enriching  my
understanding”). In other words, visitors who were
satisfied with social or cognitive experiences were also
satisfied with having a chance to talk to experts.

Visitors to the lab understood the lab’s purpose
regardless of whether they talked to a person in the
lab. A majority of visitors understood that the purpose
of the lab was to educate them about paleontology,
allow them to see paleontologists at work, or offer
them a chance to talk to a paleontologist. The
messages visitors took away aligned with several of
the lab’s intended messages—to show the human
element in the process of preparation as well as to
serve visitors and answer their questions.

Visitors who talked with a person were
satisfied with gaining information or knowledge at

7 Vince Schneider, interview by author, 14 March 2006.
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the lab. Visitors who reported gaining information or
knowledge at the lab also had higher ratings for overall
experience. Even more visitors who reported gaining
information or knowledge rated their personal
enjoyment and personal learning in the top two
categories—superior or excellent.

Recommendations

The Academy of Natural Science’s Fossil Prep Lab
provided visitors with a range of satisfying
opportunities from seeing “real” fossils, gaining
information or knowledge to having a chance to talk to
experts and enriching their understanding. Yet, the
educational opportunities afforded to visitors at fossil
labs present challenges to museum staff responsible
for managing, working in, or planning the lab. The
three primary challenges to a fossil lab’s successful
operation that I discovered in my research are: 1)
concept and design planning, 2) staffing, and 3)
evaluating the visitor experience. Addressing these
challenges will contribute to their successful operation.
1) During concept and design development phases,
devise an interpretive framework for the lab without
competing exhibit messages and plan the lab’s design
to support these messages.

All the museum professionals interviewed who
either developed the labs’ concepts or who worked in
the labs voiced their commitment to showing their
visitors the human element in the process of fossil
preparation. Many indicated their labs are also
committed to answering visitors’ questions. These
goals may, however, place conflicting demands on
preparators’ time. Preparators often are overwhelmed
by the number of visitors asking questions at the
same time or are required to meet deadlines imposed
by exhibits or curatorial staff and therefore, don’t
have time to talk to visitors. For instance, when the
Page Museum’s lab opened, preparators had intended
to talk with visitors through an intercom system but
discovered that answering visitors’ questions
disrupted their ability to concentrate on fossil
preparation. According to the Page Museum’s
Collections Manager Christopher Shaw,

When we first opened, in the first year we
had over two million people, I believe. It
was wall-to-wall people in the first
week...Our staff members were spending
their whole time answering the same
questions, like what are you doing, where do
I find a sabertooth tiger, are you building
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skeletons in there? ...You get halfway
through the explanation and look up and
they would be walking off to look at
something else. It was really irritating so we
disconnected that [the intercom system].®
While in the concept development phase, at least one
natural history museum, the Field Museum,
recognized the demands placed on preparators’ time
while working in the lab; as a result, they planned not
to have preparators talk to visitors and instead to have
docents, on occasion, positioned outside the lab to
answer visitors’ questions (Fig. 1). The Field’s
McDonald’s Prep Lab was, at least originally,
developed and designed to prepare Sue for exhibition.
The lab’s development team realized talking with
visitors would have competed with the time required
to quickly prepare Sue for exhibition. The Field’s
Collections Manager Bill Simpson explained, “it was
an incredibly tight schedule and...to do the job right,
we had to really focus on using all of our preparation
time effectively.” As at the Field’s McDonald’s Prep
Lab, staff and volunteers working in the Dallas
Museum of Natural History’s Paleontology Lab
generally do not talk to visitors. As Preparator Ron
Tykoski explained, “If staff interacted with visitors,
productivity would be cut in half.”

Other labs accept that fossil preparation work
takes longer if preparators talk to visitors and thus,
have devised strategies to address imposing deadlines.
According to North Carolina Museum of Natural
Science’s Curator of Paleontology Vince Schneider,
staff and volunteers working in the Fossil Lab initiate
interactions with visitors. Staff shares with visitors the
name of the fossil they are working on, the appearance
of the animal from which the fossil came, the fossil’s
age, and the reasons they study fossils. Schneider
acknowledges that under these conditions, staff and
volunteers generally don’t prepare a lot of fossils.'
One solution proposed by the Academy of Natural
Science’s Paleo Lab Coordinator Jason Poole is to
recruit more preparators to explain what other
preparators are working on.

¥ Christopher Shaw, interview by author, 26 April 2006.

? Bill Simpson, interview by author, 26 April 2006.

' Vince Schneider, Curator of Paleontology, North
Carolina Museum of Natural Sciences, Raleigh, interview
by author, 14 March 2006.

FIGURE 1: View of McDonald's Preparation Laboratory
at the Field Museum, Chicago. Interpretive panels align
the lab's exterior, and window workstations align its
interior. Note the message on the window reads: "Please
do not tap on the glass- fossil preparators at work."

The other challenge to planning for working
fossil labs is effective collaboration between exhibit
developers and preparators during the design of the
lab’s interface. Design of the interface between the
lab’s interior and exterior is important (Fig 2.), as it is
the location where the educational exchange between
staff and visitors occurs. However, my research
showed that, in general, the lab’s design became a
“division of labor between preparation and
collections management staff on the inside, and
exhibits on the outside.”'' As Preparator Bryan Small
at the Denver Museum of Nature and Science
recalled, “We had the lab up to the window and then
Exhibits were responsible for talking with us on the
other side of the window. There is a sloper
[interpretive panel]| with the tools we use, what is the
fossil lab, why it is here. Exhibits developed this

! Bryan Small, interview by author, 26 April 2006.
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concept on the other side of the glass.” Frances
Kruger, Exhibit Developer and Interpretive Writer,
was responsible for writing labels that tied the lab
concepts to the overall exhibition.” A similar
division of labor occurred at Museum of the Earth.
Director Warren Allmon said, “Our collections
manager designed the details of the vents, lights, ‘the
inside of the box.” Our exhibit staff, at the time,
worked out some of the details ‘outside of the box,’
such as the case out in front of the prep lab... There
was not a lot of discussion during the design
process... The exhibit people should have been more
involved in designing the interior of the space.””
Allmon added:

I guess what I’ve learned mostly out of

this...is, it really isn’t trivial how to design a

lab. It isn’t just park a dinosaur bone on a

table. You need to think more about the

whole human architecture...."*
2) Secure staff responsible for working in the lab
during regular museum hours, for coordinating lab
personnel and preparation activities, and for training
volunteers in preparation activities, and if
appropriate, in interacting with visitors.

The second challenge of operating working
fossil labs as public exhibitions is staffing. Having
sufficient staff to keep the lab open during regular
museum hours has been a problem for several labs,
including the National Museum of Natural History,
Smithsonian and Museum of the Earth. Only a few
labs—for example, at the Field Museum, the Denver
Museum of Nature and Science, and the Academy of
Natural Sciences—have staff or volunteers present in
the lab during regular museum hours. Even these
labs, which have a commitment to providing staff
whenever the museum is open, sometimes find it
challenging to staff the lab, especially if a preparator
calls in sick or is on vacation. For this reason, having
staff to coordinate lab personnel as well as
preparation activities is crucial. Several natural
history museums do not have even one employee
whose full time responsibility is to perform these
duties because their museums simply do not have the
financial resources to support this position. This has

2 Francis Kruger, Exhibit Developer, Denver Museum of

Nature and Science, interview by author, 22 February

2006.

iz Warren Allmon, interview by author, 17 April 2006.
Ibid.
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proven to be challenging for the National Museum of
Natural History, which for years has attempted, but
has not succeeded, in securing funds to pay a
FossiLab Coordinator’s salary. Particularly at labs
without a lab coordinator, collaborations between
collections management staff running the operations
inside the lab and volunteer coordinators managing
retention and recruitment of volunteers, is critical. At
Museum of the Earth, Allmon learned that staffing
should be a serious consideration in planning a
working fossil lab. To this end, he admitted,
We have had mixed success with our
volunteer program since we have opened the
museum [in 2003]. Overall, it is remarkably
successful. But the museum added a whole
new level to our volunteer needs...the
collections  staff and the volunteer
coordinator have to be coordinating, talking
all the time. We knew it was a problem. I just
laid down the law and said, ‘“We are going to
staff it every single Saturday.” [Even if it
meant staffing the lab himself]."”
Another challenging aspect of staffing the lab is
having volunteers who are comfortable talking to
visitors or who have sufficient training to answer the
range of visitors’ questions. Volunteers are drawn to
working in fossil laboratories for different reasons.
As Allmon put it,
What we learned is that there are two kinds
of people who like to work in the prep lab,
those who want to work in the lab because
they don’t want to talk and then others. We
have people sit in the lab with the window
closed and that is okay, I guess. And [we
have] people who don’t prep anything, who
spend all of Saturday talking to people.
Because it is all run by volunteers, we have
to live with this. We would prefer to have
people who are prepping and talking...'’
One solution is to leverage volunteers’ strengths,
catering the lab’s projects to their interests.
Preparator Bryan Small at Denver explained,
We encourage volunteers to work at the
window. But we don’t force them. Some
volunteers don’t want to talk to anybody;
they just want to work on their fossil. You

"> Warren Allmon, interview by author, 17 April 2006.
16 11,
Ibid
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FIGURE 2: View of visitors observing Paleo Lab Coordinator Jason Poole preparing fossils in the Fossil Prep Lab at the
Academy of Natural Sciences, Philadelphia. Note the half-windows with holes that can facilitate conversation between
visitors and preparators. Photo by Reid Cummins. Courtesy of the Academy of Natural Sciences

don’t want them up front. Others have the
gift of gab. They thrive on being up there and
talking to the public...we try to give them
projects that are fun to talk about.'’
Another solution is to pair up volunteers who enjoy
talking with those who enjoy prepping fossils.

An additional concern with using volunteers is
that those who have minimal paleontological training
might offer inaccurate or incomplete answers to
visitors’ questions. Volunteers do not always know
the answers to visitors’ myriad questions. Often
volunteers only know the details of the fossil they are
working on. Museum Specialist at the National
Museum of Natural History, Smithsonian Steve Jabo
instructs volunteers to tell visitors when they don’t
know an answer to a question. Should lab volunteers

'7 Bryan Small, interview by author, 26 April 2006.

at the Academy of Natural Sciences not know the
answer to a question, they are instructed to consult
the Paleo Lab Coordinator. As articulated in the
Academy’s Laboratory Manual, Jason Poole
recommends to his staff, “It is okay if you do not
know the answer to a question. Don’t make it up; ask
for help and stick around to hear the answer. It is also
okay to look things up for people, or to tell them
where they can get the answers for themselves.”"®
3) Conduct additional evaluations of the impact of
working fossil laboratories on visitors’ experience.
The third challenge to operating working fossil
laboratories is evaluation. Though there is a growing
interest in evaluation studies of working labs, several
museums are just beginning to improve their labs

'® Jason Poole, Dinosaur Hall Prep Laboratory Manual,
Academy of Natural Sciences.
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through evaluation. Results of my visitor study
conducted at the Academy of Natural Science’s
Fossil Prep Lab demonstrated that the interpersonal
interaction provided at some fossil labs significantly
impacts how visitors rate their experience. In order to
improve this interaction, the next step is to evaluate
the quality of the interaction between staff,
volunteers, and visitors. For instance, Museum of the
Earth has learned they should have done more
formative evaluation before they built their fossil lab
and consequently, would like to undertake some
remedial work, particularly of the human interaction
they offer.

Staff working in fossil labs should participate
in determining criteria by which to be evaluated.
Then these criteria should be evaluated with visitors
to identify whether they, in fact, contribute to quality
interpretation. Evaluator Chris Parsons developed a
list of skills for “good guides” engaged in quality
unscripted interpretation for the docent program at
the Monterey Bay Aquarium in California.”” This
guide could be adapted to fossil laboratory
exhibitions at natural history museums.

Literally manifestations of the philosophical
merger of the museum’s research and educational
functions, working fossil laboratories connect
museum research to visitors’ natural interests in the
preparation of specimens and to scientists’ lives. Not
only do fossil laboratories connect visitors to
scientists’ narratives, they connect them to the
scientists, as themselves. As American Museum of
Natural History’s Gilbert Stucker wrote about the
quarry at Dinosaur National Monument in 1965,
giving visitors the chance to become involved, to
engage with scientists, is the answer to effective
interpretation. “He [the visitor] becomes involved.
He enters the paleontological experience and shares
in the discovery and the excavating [and in the case
of the fossil lab, I would add, in the act of
preparation]...It is not coming to him second hand, as
something told, something shown; he is living it.”*’

' Chris Parsons, “Evaluating Unscripted Live
Interpretation Programs,” 169-175.

2 Gilbert F Stucker, “Dinosaur Monument and the People:
A Study of Interpretation,” Curator 6, no. 2 (1965): 142.
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Abstract

By the turn of the 20™ century, the institutional setting for American vertebrate paleontology had shifted from
private collections into large, well-funded, urban museums, including the American Museum in New York,
Pittsburgh’s Carnegie Museum, and the Field Columbian Museum in Chicago. This shift ignited a fierce
competition among museum paleontologists to display fossil vertebrates—especially gigantic Jurassic
sauropods from the American West. Museums launched ambitious expeditions aimed at collecting exhibit-
quality dinosaurs. The net result was an enormous influx of unprepared fossils. Getting these fossils into
shape for study and display posed a number of novel challenges for fossil preparators. New material arriving
from the field required room for temporary storage and dedicated laboratory space in which to prepare it.
Adapting a basic fossil preparation lab to the needs of dinosaur paleontology often involved considerable extra
investment in equipment and space. Finding, training and retaining skilled fossil preparators could be very
expensive, also. The sheer volume of work, and its unique demands, led to increased specialization and
professionalization among the science support staff. This in turn, drove higher standards for the work, leading
to important lab innovations. Preparators developed new techniques to handle the workload, some of which
required expensive new machinery, entirely new systems (e. g., electricity, or pneumatic apparatus) or new
spaces in which to operate the equipment, some of which produced particularly noxious dust, noise, or smells.
The essential task of fossil preparation, usually performed in backroom or basement labs by low-paid minions
working in relative obscurity, was a vital prerequisite for the higher profile work of publishing original
research and putting fossils on display.

Brinkman, P. D. 2009. Modernizing American fossil preparation at the turn of the 20" century. In:
Methods In Fossil Preparation: Proceedings of the First Annual Fossil Preparation and Collections
Symposium, pp 21-34. Brown, M.A., Kane, J.F., and Parker, W.G. Eds.
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Introduction

By the turn of the 20" century, the institutional
setting for American vertebrate paleontology had
settled into large, well-funded, urban museums.
Prominent among them were the American Museum
of Natural History in New York, Pittsburgh’s
Carnegie Museum, and the Field Columbian Museum
in Chicago. A fierce competition to display mounted

fossil vertebrates, especially gigantic Jurassic
sauropods, then broke out among museum
paleontologists. In turn, this contest — the second

American Jurassic dinosaur rush — ultimately led to
the modernization of American fossil preparation.

During this period, these museums launched
ambitious expeditions aimed at collecting exhibit-
quality dinosaurs, which netted an enormous quantity
of unprepared fossils. Getting these fossils into
suitable shape for study and display posed a number
of novel challenges for fossil preparators. New
material arriving from the field required room for
temporary storage and dedicated laboratory space in
which to prepare it.  Adapting a basic fossil
preparation lab to the needs of dinosaur paleontology
often involved considerable extra investment in
equipment and space. Finding, training and retaining
skilled fossil preparators became increasingly
expensive. The sheer volume of work, and its unique
demands, led to increased specialization and
professionalization among the science support staff.
This, in turn, drove higher standards for the work,
leading to important lab innovations. Preparators
developed new techniques to handle the workload,
some of which required expensive new machinery,
entirely new systems (e.g., electricity, or pneumatic
apparatus) or new spaces in which to operate the
equipment, some of which produced particularly
noxious dust, noise, or smells. Nevertheless, the
essential task of fossil preparation, usually performed
in backroom or basement labs by low-paid minions
working in relative obscurity, was a vital prerequisite
for the higher profile work of publishing original
research and putting fossils on display.'

! Peter J. Whybrow notes that, “the methods and
techniques employed in the [paleontological] laboratory ...
are seldom clear and sometimes not even mentioned!
Vertebrate paleontology must be one of the few “sciences”
where the techniques used to establish the facts appear to
be of little consequence.” See Peter J. Whybrow, “A
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Making room for dinosaurs

Developing an efficient system for storing and
preparing fossils was an essential first step in
building a museum program in dinosaur
paleontology. At New York’s American Museum, a
flourishing program in mammalian paleontology,
established in 1891, lent the Department of
Vertebrate Paleontology (DVP) a considerable
advantage over upstart programs at the new museums
in Pittsburgh and Chicago. Even so, the influx of
Jurassic dinosaur specimens, beginning in 1897,
quickly overtaxed the DVP’s ability to handle fossils.
Fortunately, Curator Henry Fairfield Osborn, who
was wealthy and very well connected, had the clout
to get what he wanted from museum administrators.
His program began in humble quarters, cramped and
confined in the museum’s basement. By 1898, its
three storerooms were filled to capacity with fossils.
Osborn used this fact to leverage some new space.
Late in 1899, the museum completely remodeled his
department, assigning it to new offices on the
uppermost floor of the east wing. Osborn was
understandably pleased with his “very roomy”
accommodations.”

The remodeled workspace for the DVP was a
boon for fossil preparation. Better lighting and
ventilation in the new top-floor fossil preparation lab
made the work more pleasant, and elevated its
visibility and prestige (Fig. 1). Rooms were retained
in the basement, however, both for long-term storage
of inferior fossils, and to provide room for the dirtiest
and noisiest lab work, which Osborn preferred to
keep out of sight. The opportunity to upgrade the
lab’s systems and appliances was available in 1899,
and it was probably taken, although it seems likely
that improvements were continuously being made in

History of Fossil Collecting and Preparation Techniques,”
Curator 28, no. 1(1985): 5-26, on p. 5.

* On cramped quarters and planned improvements, see
Ronald Rainger, An Agenda for Antiquity: Henry Fairfield
Osborn and Vertebrate Paleontology at the American
Museum of Natural History, 1890-1935 (Tuscaloosa and
London: The University of Alabama Press, 1991): 90; and,
DVP annual reports for 1898 and 1899. See also letters,
H. F. Osborn to J. Wortman (on the commodious new
office spaces), 10 November 1899, H. F. Osborn to B.
Brown (on basement storage), 25 July 1902, and A.
Hermann to H. F. Osborn (on basement lab work), 22
December 1903, DVP Arch., AMNH.
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FIGURE 1: The new, top-floor preparation lab at the
American Museum of Natural History. (From Hermann,
1909.)

the lab to keep it state-of-the-art. The lab featured an
overhead trolley system, with chains and movable
hoisting blocks attached to steel rails, which was used
both to lift and move heavy blocks, and to suspend
specimens while they were being fitted for mounting.
The lab was wired for electricity, which provided
power for reliable indoor illumination, and to run
certain tools, including the “indispensable” portable
electric drill. Small electric motors were useful for
operating a multitude of essential tools (Fig. 2). A
two horse power motor operated a large lathe, which
drove a rotary diamond saw used for cutting stone
and fossil bone, wheels for grinding and sharpening
hand tools, a drill for boring specimens, and a small
saw for cutting and splitting metal. A smaller motor
ran the blower on a miniature gas-blast furnace used
for heating and shaping metal armatures for mounting
specimens, or for tempering or re-shaping metal tools
(Fig 3).°

’ See Adam Hermann, “Modern Methods of Excavating,
Preparing and Mounting Fossil Skeletons,” The American
Naturalist 42, no. 493(1908): 46-47; and, Adam Hermann,

The generous new quarters acquired in 1899
were insufficient to ward off a storage crisis that
occurred in 1903. It was brought about inevitably by
the influx of oversized Jurassic dinosaurs, especially
from Bone Cabin Quarry (Wyoming), opened in
1898.  Assistant Curator William Diller Matthew
described the deplorably crowded conditions in
several DVP storerooms, and Osborn conveyed this
information to the museum president in his annual
report. To make his point, Matthew counted 106
stacks of trays filled with fossils, averaging fifteen
trays per stack, for which no racks were available, all
despite the most diligent economizing of storage
space. In order to access fossils, it was necessary to
un-pile and then re-pile the stacks, which was
difficult, inconvenient, and, worst of all, injurious to
the specimens. Also, floor space for tables to store
oversized specimens was completely taken up, so that
tables had to be stacked as many as three high, the
limit of safety. Finally, boxes as yet unpacked were
piled “as high as is practicable and higher than is
convenient.” There was simply no way to fit
additional fossil material into the storage space then
allotted to the DVP. Osborn recommended that the
osteological collections belonging to another

department be removed from the east wing of the
museum to make more room for his growing
collection of fossils.’

FIGURE 2: A preparator uses all electric motor to
drive a wire brush. (From Hermann, 1909.)

“Modern Laboratory Methods in Vertebrate
Paleontology,” Bulletin of the American Museum of
Natural History 26(1909): 330-331. There are very few
records in the DVP Archives on the fossil preparation lab.

* DVP annual report for 1903.
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FIGURE 3: A preparator shapes metal at an anvil. On the left is a lathe with appliances for turning, boring, grinding and

section cutting. On the right is a gas-blast furnace. (From Hermann, 1909.)

At Pittsburgh’s Carnegie Museum, Director
William J. Holland was a newcomer to vertebrate
paleontology who sometimes failed to anticipate fully
the needs of this department. Holland was especially
keen to please his patron, Andrew Carnegie, who
took a personal interest in mounting a sauropod
dinosaur in his new museum. Nevertheless, it was
not until October 1899, when collectors were already
returning to Pittsburgh with an abundance of
specimens from their inaugural field season, that
Holland appealed to the Committee on Buildings for
space in the museum to establish a laboratory for
fossil preparation and an office for Jacob L.
Wortman, his new curator. The lab took shape rather
quickly, with only a few start-up troubles (Fig. 4).
Preparators began slowly turning out specimens in
early November. By January, Wortman was well
satisfied with progress in the lab. He was less
pleased, however, with his overbearing superior, and
was forced to resign his position after a heated
exchange with Holland. The director hired John Bell
Hatcher — recently returned from Patagonia — to
replace him. Following Hatcher’s first field season in
1900, Holland provided a new, larger space for the
preparation lab and storeroom. Hatcher and his staff

24

spent a week arranging these rooms for maximum
efficiency. Nevertheless, a growing preparation staff
and a steady accumulation of Jurassic dinosaur fossils
ultimately overwhelmed the available space. In
1906, preparators fitted up temporary quarters in the
basement of the new museum building, which was
still under construction. But a lack of adequate space
and proper appliances hampered their work. Until
the new building was completed, and a permanent lab
established, finding room for fossil storage and
preparation would continue to be a problem that
occassioned considerable inconvenience and loss of
time.

> See William J. Holland, “The Carnegie Museum
Pittsburgh: Annual Report of the Director for the Year
Ending March 31, 1904,” Publications of the Carnegie
Museum Serial No. 28(1904): 24; William J. Holland,
“The Carnegie Museum Pittsburgh: Annual Report of the
Director for the Year Ending March 31, 1906,”
Publications of the Carnegie Museum Serial No. 43(1906):
29; and, letters, W. J. Holland to T. G. McClure, 10
October 1899, Holland Papers, CMNH; J. B. Hatcher to
W. J. Holland, 8 November 1900, Hatcher Papers, CMNH,;
and J. Wortman to H. F. Osborn, 4 November 1899, and 6
January [1900], DVP Arch., AMNH. For more on the
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Money, staff, space, and other resources for
paleontology would be comparatively difficult to
come by at Chicago’s Field Columbian Museum,
where no patron had as yet shown any particular
interest in dinosaurs. There, Curator Oliver C.
Farrington took an ad hoc approach to assimilating
the new vertebrate paleontology program within the
structure of his Geology Department. Following the
museum’s inaugural paleontology expedition in
1898, space for fossils had to be improvised
somewhere in the West Pavilion, without adversely
affecting Geology’s space. And Farrington, a hard-
rock geologist by training, was loathe to give over
any of the space devoted to rocks, minerals, ores,
etc., in order to accommodate paleontology.
Accordingly, Farrington and his new paleontologist,
Elmer S. Riggs, found a means to compress the
departmental library, in Hall 74, to half its original
size. Once fitted with tables and a rack of storage
trays, the space gained was just barely large enough
to serve as the museum’s first fossil preparation
laboratory and storeroom (Fig. 5). But when
dinosaurs first arrived in 1899, the makeshift lab
proved too small for the work. Extra space was
afforded by removing the remaining books and
bookcases to the increasingly crowded curatorial
office in Hall 73. The preparation lab, expanded to
fill all of Hall 74, gained a turning lathe, a
workbench, and a sink with running water. This, too,
proved inadequate once work commenced on a
mother lode of Jurassic dinosaurs collected from
western Colorado in 1900-1901. To provide more
room, Farrington agreed, in the spring of 1902, to
swap his spacious corner office in Hall 73 with the
undersized preparation lab. The new lab included all
the trappings of the old, and added a closet, revolving
worktables, and a skylight with sliding overhead
curtains. About 300 square feet of additional space
for fossil vertebrate storage was found in 1905 by
discarding two exhibit cases full of “duplicate
specimens of kerosene” from some adjacent space in

history of dinosaur paleontology at the Carnegie Museum,
see Helen J. McGinnis, Carnegie’s Dinosaurs: A
Comprehensive Guide to Dinosaur Hall at Carnegie
Museum of Natural History, Carnegie Institute (Pittsburgh:
Carnegie Institute, 1982); and, Tom Rea, Bone Wars: The
Excavation and Celebrity of Andrew Carnegie’s Dinosaur
(Pittsburgh: University of Pittsburgh Press, 1999).

Hall 71, which was partitioned off and connected to
the preparation lab.°

Finding good help

At all three museums, a staff of skilled and
experienced technicians was the most vital ingredient
for operating an efficient fossil preparation lab, but
finding the right preparators and retaining their
services for the long term could be a difficult
proposition. Luring dissatisfied staffers from other
institutions became a common practice. Osborn
acquired his chief preparator, Adam Hermann, from
Yale. Holland, in turn, took Arthur Coggeshall from
Osborn. Riggs bagged Harold W. Menke from the
American Museum after Osborn turned him away,
but then failed to entice Albert Thomson or Charles
Christman from the same institution, Charles W.
Gilmore from the Carnegie Museum, or even Charles
Bunker from the University of Kansas.” Few men, it
seems, were willing to work for peanuts in Chicago.

% See Field Columbian Museum, “Annual Report of the
Director to the Board of Trustees for the Year 1899-1900,”
Publications of the Field Columbian Museum, Report
Series 1, no. 6(1900): 447 and 449; Field Columbian
Museum, “Annual Report of the Director to the Board of
Trustees for the Year 1901-1902,” Publications of the
Field Columbian Museum, Report Series 2, no. 2(1902):
104; and Field Columbian Museum, “Annual Report for
1904-1905,” 360. For more on the early history of
vertebrate paleontology at the Field Columbian Museum,
see Paul Brinkman, “Establishing Vertebrate Paleontology
at Chicago’s Field Columbian Museum, 1893-1898,”
Archives of Natural History 27, no. 1 (2000): 81-114.
(Note, however, that Brinkman (p. 105) was mistaken in
identifying Hall 75 as the museum’s first fossil preparation
lab.) When the Field Columbian Museum was first
established as a memorial of the 1893 world’s fair it
acquired massive numbers of economic geology specimens
including, for instance, “coal from every developed coal
field in the United States.” Many of these specimens were
later regarded as duplicates when the museum switched to
a natural history format. See Paul D. Brinkman, “Frederic
Ward Putnam, Chicago’s Cultural Philanthropists, and the
Founding of the Field Museum,” Museum History Journal
2, no. 1 (2009): 73-100.

" Letters, O. C. Farrington to F. J. V. Skiff, 11 November
1905, DGC, FMA; and, A. Thomson to E. S. Riggs, 11
January 1906, Riggs Correspondence, Geol. Dept. Arch.,
FM.
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FIGURE 4: An early fossil preparation lab at the Carnegie
Museum of Natural History. Courtesy of Carnegie
Museum of natural History, Pittsburgh, Pennsylvania.

Seducing another institution’s valued staff
members was most often interpreted as a hostile act,
however. Osborn, for example, remarked bitterly
about Hatcher’s “absence of a clear feeling of right or
wrong,” when the latter allegedly (according to
Osborn) co-opted his own brother-in-law, Olof A.
Peterson, who was then working for the DVP, to
accompany him on the Princeton Patagonian
Expedition of 1896. However, less than one month
later, Osborn asked a Princeton collector in Hatcher’s
employ to make a special search for certain fossil
mammal desiderata on his behalf. Osborn declined to
hire the Princeton collector outright, though, claiming
that “no man’s heart can be in two places at the same
time.”® When Peterson returned from the last of the
Princeton Patagonian Expeditions, Osborn wanted
him back, but he chose to go to the Carnegie
Museum, instead. Early in 1900, Wortman, who
wanted to return to work in New York and needed to
stay in Osborn’s good graces, wrote a letter to his
former boss disavowing any role in bringing Peterson
from Princeton to Pittsburgh.” And Samuel W.
Williston felt he owed Hatcher an apology and an
explanation when Riggs tried to tempt Sydney

¥ The quotations come from two letters, H. F. Osborn to
W. B. Scott, 15 February 1896; and, H. F. Osborn to J. W.
Gidley, 9 March 1896, DVP Arch., AMNH.

? Letter, J. Wortman to H. F. Osborn, 6 January [1900],
DVP Arch., AMNH.

10Lettelr, S. W. Williston to J. B. Hatcher, 25 February
1903, Hatcher Papers, CMNH.
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Prentice, the Carnegie Museum’s talented scientific
illustrator, with a similar position at the Field
Columbian Museum. "’

A higher salary, better working conditions, and
greater opportunities to do certain kinds of preferred
work, like research or fieldwork, were the chief
inducements used to lure preparators to switch
allegiances. The same were also sometimes used to
try to persuade them to stay. Osborn was sometimes
proactive in lobbying for his preparators. In 1900,
for example, after instituting a new rule requiring his
staff to work eight hours per day (instead of seven),
he felt they deserved a raise. “I think they all should
be encouraged by a slight advance of salary
[emphasis added],” he wrote in his annual report.
Preparators and other support staff also had their own
reasons for staying or leaving. Many of these men
worked anonymously, and some resented it. Peterson
quit the American Museum because of a perceived
lack of due credit. On the other hand, those who
stayed and did good work could sometimes negotiate
for greater official acknowledgement of their efforts.
Arthur W. Slocum, for example, wanted a position
title “of sufficient merit to warrant publishing the
name of its holder in the Annual Reports as a
member of the Scientific Staff [of the Field
Columbian Museum].” Some preparators used job
offers at rival institutions to bargain for better terms.
Still others, like Norman Boss of the Carnegie
Museum, tried this tactic and were sent packing.
Curators and administrators very much resented this
practice, and worked to suppress it. Some, including
Osborn, seemed to think that the gentlemanly thing to
do was to deal preparators among themselves like
baseball trading cards.''

Osborn expected unflagging loyalty from his
subordinates, especially collectors and preparators,
although he was sometimes reluctant or even unwilling

' Osborn’s quotation comes from DVP annual report for
1900. On A. W. Slocum, see letter, O. C. Farrington to F.
J. V. Skiff, 9 January 1906, DGC, FMA. On N. Boss, see
letter, J. B. Hatcher to W. J. Holland, 16 January 1904,
Hatcher Papers, CMNH. Farrington wrote a letter to C.
Christman [26 January 1906, DGC, FMA] warning that his
museum “would not care to have its offer used to compel
the payment of higher wages by a sister institution.” For
an example of Osborn dealing a preparator, see letter, H. F.
Osborn to W. B. Scott, 12 January 1900, DVP Arch.,
AMNH.
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to meet the demands of workers who asked for more
rewards, financial or otherwise, in return for their
faithful service. He denied Princeton’s James W.
Gidley a long-term opportunity with the DVP, for
instance, because he felt it would be better to “train
someone in [the work] whose sole interest is in the
American Museum.”  Gidley stayed for years,
anyway, always on a temporary basis, but he grew
increasingly frustrated with his lot. In 1899 he
complained, “It seems rather hard after all my years
of experience ... that I should be out here in the field
working like a slave for ... $50 per month, less than I
was getting before I went to college.”’> Barnum
Brown pleaded for years for a permanent position
under Osborn, but did not get one until sometime
after his return from Patagonia in 1900. He

2 0n Gidley, see letters, H. F. Osborn to J. W. Gidley, 18
March 1896; and, J. W. Gidley to H. F. Osborn, 1 August
1899, DVP Arch., AMNH.

IGURE 5: Hall 74, the first fossil preparation lab at the Fil Columbian Museum. (The Field Museum, negative #CS

negotiated repeatedly for better pay, also, but Osborn
was exceedingly slow to raise his salary. Osborn
seemed to think that the experience Brown was
getting under his tutelage, the reputation he was
winning, and the opportunity to publish some of his
own results “ought to be sufficient reward” for the
persistent low pay and lack of commitment on
Osborn’s part.” Riggs probably fell into permanent
disfavor with Osborn after he cancelled a miserable
arrangement he had made to work for the DVP for
half pay, in order to take a seemingly much more
promising position at the Field Columbian
Museum.*  After Wortman quit the DVP and joined

13 Letter, H. F. Osborn to B. Brown, n.d., [May 1899],
DVP Arch., AMNH. Other letters express the same ideas.
See especially H. F. Osborn to B. Brown, 12 January 1900,
DVP Arch., AMNH.

'* See Brinkman, “Establishing,” 94-96.
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the Carnegie Museum, taking Coggeshall with him,
Osborn feared he would try to lure away more of his
collectors. Osborn expected them to feel honor-
bound to remain, writing in a thinly veiled warning to
his new field foreman Walter Granger that “it would
be a decided breach of faith for any man to leave the
party before the close of the season.”” Many of
Osborn’s subordinates, perhaps surprisingly, did
remain loyal to the DVP. Historian Ronald Rainger
lists fourteen employees who stayed with Osborn for
more than twenty years. '’

Finding capable young men, with little or no
experience with fossils, but with reasonably good
mechanical skills, and then training them to be
excellent preparators, was another common approach
to staffing the preparation lab. Holland and Hatcher
were especially keen to find and train their own
preparators for the Carnegie Museum. But what were
the qualities that suited a person for such a position?
Hatcher felt that willing, interested, and modest
young men were the best candidates to become well-
trained workers. He also insisted on finding someone
who would be agreeable, although he seemed to get
along with any man who respected him. Holland, on
the other hand, seemed not to get along well with
anybody. He valued obedience most, and sought
men who appeared to be pliant, modest, and willing
to obey orders. He preferred to find a “college-bred”
man “who has his way to work in the world.” But he
could be picky. He turned one young man away for
being “too sullen.” Another was “too raw.” Nor did
he want a man with too much experience who might
come at a high price. “We would do better to try and
get a young man and bring him up after our own
fashion,” he wrote to Hatcher."’

Osborn valued loyalty in his subordinates
above all other virtues. He also seemed to take
particularly well to men from the rural West. Over
the long term, he seemed to get along much better
with men who earned their reputations entirely under
his watch with the DVP, men who owed him their
careers. He had much poorer luck with Cope and

15 Letter, H. F. Osborn to W. Granger, 5 June 1899, DVP
Arch., AMNH.

16 Rainger, Agenda, 80.

17 See letters, W. J. Holland to J. B. Hatcher, 12 June, 6
July, and 17 July 1900, Holland Papers, CMNH.

28

Marsh cast-offs like Hatcher, Peterson, and Wortman.
Hermann, however, was an important exception to
this rule.' Wortman, who served as Osborn’s field
foreman for almost ten years, was a poor judge of
character. He seemed to have an early flush of
enthusiasm for all men, which often wore off at the
first sign of adversity. He adored Brown in 1896, for
example, but absolutely despised him in 1897. He
seemed not to value college experience in his
subordinates, claiming, “a little learning is a
dangerous thing.”"

Yet at the height of the second Jurassic
dinosaur rush, when the workload in the lab reached
its zenith, no museum could afford to be too choosy
about its preparators. Men of various skill-levels and
experience swelled the ranks of the fossil preparation
staffs at all three museums in the first few years of
the twentieth century. Indeed, by 1900, the crush of
dinosaurs coming in from the field created a terrible
fossil preparation bottleneck in the DVP, despite
efforts (described below) to mechanize and otherwise
streamline the work.  Osborn griped that his
preparation staff of seven men was too small. “I wish
without injustice to other departments,” he wrote in
his annual report, “that [the preparation staff] were
larger because a very careful estimate of materials
now in the department shows that without any
additions whatever it will occupy 7 men for a period
of 10 years to prepare and mount the specimens
[which] are worthy of exhibition [emphasis
original].” But this report left him vulnerable, such
that in his next report he was more careful to state
that to cease collecting was simply not an option.

' More on Osborn’s working relationships appears in
Ronald Rainger, “Collectors and Entrepreneurs: Hatcher,
Wortman, and the Structure of American Vertebrate
Paleontology Circa 1900,” Earth Sciences History, 9, no.
1(1990): 14-21. Insightful firsthand accounts of Osborn’s
imperiousness can be found in George G. Simpson,
Concession to the Improbable: An Unconventional
Autobiography (New Haven and London: Yale University
Press, 1978), 40; and, Edwin H. Colbert, Digging into the
Past: An Autobiography (New York: Dembner Books,
1989), 168-171. See Robert W. Howard, The
Dawnseekers: The First History of American Paleontology
(New York and London: Harcourt Brace Jovanovich,
1975), 270-271, for some less sympathetic accounts.

¥ Letter, J. Wortman to H. F. Osborn, 26 August 1898,
DVP Arch., AMNH.
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“Although a large force [of preparators] is
employed,” he explained, “we are still very much in
arrears, and were it not for the very rapid and
energetic work of other Museums in beds which will
soon be exhausted, I would recommend a diminution
of field work until we might gain headway [emphasis
original].” Osborn added more and more men, and
by 1903, the DVP boasted a preparation staff of
fifteen.*

When a similar fossil preparation crisis arrived
at the Carnegie Museum, in 1903, Hatcher responded
by contracting field operations. He kept Peterson in
Pittsburgh for the summer to work on the backlog of
unprepared fossil mammals. Later, in September, he
recalled collector Earl Douglass from the field one
month early, both because of a sudden and surprising
drain of fieldwork funds, and because of the
abundance of work to do back at the lab.*'
Farrington urged the Field Columbian Museum to
hire additional preparators in 1902, in order to keep
abreast of the mounting workload. His request was
denied, not because there was no need for help or no
money to cover the cost, but merely because the
Geology Department already had seven employees.”

Putting preparators to work

The high volume of work to be done during the
second Jurassic dinosaur rush led to some increase in
specialization and a sharper division of labor in
museum paleontology departments. Osborn hired
dedicated collectors and preparators from the very
start. He would orchestrate the work of the
department and reap most of the credit for its
accomplishments, but he left the lower status labor to
his staff of subordinates. He rarely participated in
fieldwork, and seldom, if ever, involved himself with
the dirty work of fossil preparation. So large was
Osborn’s preparation staff that it led to extremes of
specialization. Christman, for example, specialized
in repairing broken specimens, while Otto Falk-
enbach excelled at making casts and doing fossil

2 DVP annual reports for 1900, 1901, 1903 and 1904.

2! Letters, J. B. Hatcher to O. A. Peterson, 26 May 1903;
and, J. B. Hatcher to E. Douglass, 4 September 1903,
Hatcher Papers, CMNH.

2 Letters, O. C. Farrington to F. J. V. Skiff, 14 November
1902; and, H. N. Higinbotham to F. J. V. Skiff, 29
November 1902, DGC, FMA.

restoration. Rainger has detailed how effectively the
division of labor worked in the DVP, and how
Osborn profited by it. But it was sometimes a source
of discord. Hatcher, for one, was particularly critical
of Osborn’s brand of fireside natural history. He
wrote: “It seems to me that if some of the older
workers in vertebrate paleontology [Osborn] would
go to the trouble to go out into the field, do their own
collecting, and familiarize themselves with the
laboratory work, they would have a greater
appreciation for the work and efforts of others.””

Hermann was the DVP’s chief preparator
during the second American Jurassic dinosaur rush.
Hermann ran the departmental lab, supervised the
other preparators, and, at Osborn’s urging, developed
new techniques for preparing and mounting fossils
for display. He hardly ever participated in other
departmental activities, however. Coggeshall, who
trained under Hermann at the American Museum,
later filled the same role of chief preparator for the
Carnegie Museum. At the Field Columbian Museum,
which had a much smaller paleontology staff than its
eastern rivals, the situation was very different. Riggs
played the part of collector, chief preparator,
researcher, and exhibit developer, and was the only
vertebrate paleontologist of his era to make
significant contributions in all four of these areas. He
was repairing a chair with wire and glue, when a
young man with an interest in paleontology turned up
in his office, looking for career advice. He
explained, “Son, in this field you have to be able to
do everything.”**

Often the men who did fieldwork in the
summer spent the winter months working in the fossil
preparation lab. Many of these men were particularly
keen to prepare the specimens that they had collected.
Valuable experience gained in the lab was later
applied in the field, often yielding better results and
higher standards for fieldwork. Collectors who
learned about the capabilities of modern lab work
usually made better judgments about which fossils to

2 Letter, J. B. Hatcher to T. W. Stanton, 6 January [1904],
Hatcher Papers, CMNH. See also Rainger, Agenda,
especially Chapter 4. On specialization in the preparation
lab, see DVP annual report for 1903.

** William Turnbull, [Remarks upon Receiving an

Honorary Membership in SVP], Society of Vertebrate
Paleontology New Bulletin no. 172(1997): 42-43.

29



METHODS IN FOSSIL PREPARATION

collect, and what to leave behind. They also learned
firsthand the value of keeping careful field notes,
drawing accurate quarry diagrams, and carefully
packing and labeling all packages from the field —
making a special effort to preserve a record of any
field associations of bones or fragments that might be
useful back in the lab. Preparators also advised
fieldworkers on better collecting techniques. At the
American Museum, Osborn often acted as the heavy
in these interactions. In 1900, for example, he
advised George R. Wieland and Granger to be sure to
apply a separating layer of linen or paper between the
bone and the protective plaster jacket — plaster
applied directly to friable specimens had a tendency
to pull off pieces of bone when the jacket was
removed in the lab. In 1902 he admonished Granger
to provide a complete packing list when shipping
fossils back from the field, in order that preparators
might find pieces in the order in which they were
required. This was already a standard practice, so
what could Granger say in reply? “I will look after
this listing with special care this fall [emphasis
original],” he wrote.”

Osborn sent a letter to Brown that was very
critical of some of the latter’s fieldwork. “You will
be very much disappointed,” he wrote,

“that the Dinosaur which you collected with
so much care and labor has proved almost
valueless. We have developed block after
block in the hope of finding something of
value; but in vain. 1 have directed Mr.
Hermann to abandon work on the specimen,
and to move the block down to the
basement, although it is hardly worth
keeping at all. ...This seems to warn us that
we should certainly examine material a little
more carefully in the field before taking it
up.... I know you sent the specimen to us
after the best possible methods; but it should
have received a more careful examination. I
therefore request you to examine all your
prospects and bones pretty carefully, so as to
make yourself absolutely sure that we are
not bringing on material that will not pay the

2 Letter, W. Granger to H. F. Osborn, 15 September 1902;
see also letters, H. F. Osborn to G. R. Wieland, 27
September 1900; and, H. F. Osborn to W. Granger, 3
December 1900, and 9 September 1902, DVP Arch.,
AMNH.
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shipment much less the heavy expense of
collection.””

Brown responded diplomatically, claiming, “I greatly
appreciate your criticism.” Of course, as Osborn himself
pointed out, he had done his best. The specimen had
simply not turned out as well as expected, which is a risk
inherent in fieldwork. Brown continued to placate his
superior, explaining, “every pound of matrix that we can
possibly remove ... will come off.” But this procedure
flatly contradicted Hermann’s advice “that it is a great
fault on the part of some fossil collectors to free the bones
too much from the matrix, for this weakens the
specimens and makes them more difficult to transport.”
Brown also pointed out that developing specimens in the
field “takes a great deal of wvaluable time from
prospecting,” which was inconsistent with Osborn’s
policy that collectors should spend the majority of their
time prospecting, rather than excavating””  This
exchange of letters seems to lend support to Hatcher’s
claim (made later in 1904 and mentioned above) that
Osborn had become too far removed from fieldwork and
fossil preparation to appreciate the efforts of others. Nor
was he able to offer very useful criticism or direction,
despite Brown’s politic reply.

Dedicated preparators also ventured occasionally
mto the field, sometimes with useful results, often not.
Coggeshall joined Wortman at Sheep Creek in 1899, and
kept detailed notes about the quarry conditions, which
were later very useful for reconstructing the skeleton of
Diplodocus®® But he seems not to have participated in
fieldwork thereafter. Hermann joined the DVP field crew
at Bone Cabin Quarry in 1899, but he only stayed a week.
Camp life, according to Granger, was a “trifle too rough
for him.””’ Asher Van Kirk, an apprentice preparator
for the Carnegie Museum, gave fieldwork a try in
the summer of 1902, but he had a beef with the

2% Letter, H. F. Osborn to B. Brown, 25 July 1902, DVP
Arch., AMNH.

7 See letter, B. Brown to H. F. Osborn, 12 August 1902,
DVP Arch., AMNH; and Hermann, “Modern Laboratory,”
286. See also letter, H. F. Osborn to B. Brown, 25 July
1905, DVP Arch., AMNH.

¥ William J. Holland, “The Vertebral Formula in
Diplodocus, Marsh,” Science n.s. 11, no. 282(May 25,
1900): 817, footnote.

*¥ Letter, W. Granger to H. F. Osborn, 19 August 1899,
DVP Arch., AMNH.
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FIGURE 6: Hand tools, including hammer, chisels and
awls. (From Hermann, 1909.)

expedition cook and made “such a complete fool of
himself” that he fled home to Pittsburgh, leaving
Peterson shorthanded in the field.** And Hatcher, a
brilliant fieldworker, was famously ill suited for work
in the preparation lab.”’

Developing newer, faster, and more accurate
techniques

The need for greater speed and accuracy drove
the development of a number of innovative fossil
preparation techniques. Prior to the second Jurassic
dinosaur rush, when the high volume of work first
began to demand greater efficiency, fossil preparators
worked exclusively with hand tools, especially awls
and chisels (Fig. 6). Bones were set-up on sandbags

391 etter, O. A. Peterson to J. B. Hatcher, 30 August 1902,
Hatcher Papers, CMNH.

3! Charles Schuchert and Clara M. LeVene, O. C. Marsh:
Pioneer in Paleontology (New Haven: Yale University
Press, 1940), 219-220.

for protection in a position favorable for working,
and held firmly in place by means of several
additional sandbags. A rotating stand or table was
useful for keeping the working surface of the bone
turned toward the light from a window. Preparators
removed the hard matrix from the bones by chipping
it away with a tedious, repetitive tapping of light
shoemaker’s hammers on hardened steel chisels or
awls for finer work (Fig. 7). The work was
exhausting for the preparator, and sometimes too
hard on the specimens. The constant vibration often
caused pain or numbness in the chisel hand, and
soreness in the arms. The jar from the repeated
blows caused much unwanted breakage in soft or
brittle specimens, especially when the hardness of the
matrix required a heavier hammer stroke to break it.
A hardening agent of shellac or gum arabic prevented
some breakage, but, other than exercising extreme
caution, little could be done to protect thin edges or
other delicate structures. Worse still, a wide range of
motion was required for wielding a hammer and
chisel. On complicated bones with deep and intricate
cavities, it was often impossible to find a place of
purchase for the chisel, or room to swing the
hammer. Sometimes it was necessary to smash a
complicated bone to pieces in order to work out the
matrix. But the greatest disadvantage of using hand
tools was the slowness of the work.*

Preparators derived new techniques for
speeding the work by adapting the technologies of
other, more lucrative industries to fossil preparation.
Hermann introduced the electric dental lathe and
dental engine at the DVP laboratory. Hatcher,
likewise, showed an interest in introducing electric
mallets and lathes in the preparation lab at the
Carnegie Museum. Both were useful for operating
small corundum grinding wheels, dental burs, or
small rotary brushes (wire or bristle). A flexible arm
attachment provided a greater range of motion and
better access to cavities that could not be reached
with ordinary hand tools (Fig 2). Hermann also had
an extra large dental mallet custom-built for his lab to
do very delicate chiseling on smaller specimens.
Ideally suited for working on extremely delicate

32 Elmer S. Riggs, “The Use of Pneumatic Tools in the
Preparation of Fossils,” Science n.s. 17, no. 436(1903):
747-749; and, Elmer S. Riggs, [MS] “Hunting Fossils,
Grand Valley, Colo.,” Riggs Collection, Colorado National
Monument.
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skulls or teeth, dental appliances were almost useless
for the heavier work involved in dinosaur
paleontology. For matrix that was too hard to work
effectively with metal tools, Hermann experimented
with acid preparation. He had some success using
hydrochloric acid and potash, both of which were
useful for softening hard carbonate matrix. The great
disadvantages of this technique were the noxious
fumes and the care involved in assuring that the acid
dissolved the matrix and not the fossils. In 1903,
when the backlog of unprepared specimens grew to
overwhelming  proportions, = Hermann  began
experimenting with labor-saving tools in earnest. He
had his greatest success wusing sandblasting
equipment, which in trials was found to be very
practical for cleaning matrix from large bone
surfaces, but only where the matrix was considerably
softer than the bone. Late in December of that year
he urged Osborn to invest in some expensive new
equipment and systems in order to modernize the lab
for greater efficiency.”

Osborn read a paper about Hermann’s new
technique before a meeting of the (short-lived)
Society of the Vertebrate Paleontologists of America.
“The writer,” he boasted, “has recently been
experimenting with a sandblast, driven by a
compressed air engine, with admirable results.” It is
difficult to take this claim literally, however, as it was
Hermann who developed and tested the new
sandblast. In December, 1907, Hermann gave a talk
before the same organization on modern methods of
excavating, preparing and mounting  fossil
vertebrates. He published a short paper on the same
subject in the American Naturalist. Osborn
encouraged him to publish an even longer and more
comprehensive article on modern laboratory methods

3 Hermann, “Modern Laboratory;” letter, A. Hermann to
H. F. Osborn, 22 December 1903, DVP Arch., AMNH;
and, letter, P. Russell to J. B. Hatcher, 14 March 1902,
Hatcher Papers, CMNH. Francis A. Bather, a British
paleontologist, had also been experimenting with acid
preparation at about the same time. Hermann, “Modern
Laboratory,” quotes from Bather’s work extensively.
Henry M. Bernard, meanwhile, had used a sand-blasting
device to prepare trilobites, although it is not clear that
Hermann knew about this work. See Francis A. Bather,
“The Preparation and Preservation of Fossils,” Museums
Journal (1908): 76-90; and, Henry M. Bernard, “On the
Application of the Sand-blast for the Development of
Trilobites,” Geological Magazine 1(1894): 553-557.
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FIGURE 7: A preparatf working with hand tools, sand
bags and a rotating table. (From Hermann, 1909.)

in vertebrate paleontology for the Bulletin of the
American Museum of Natural History, in 1909.%*

The introduction of pneumatic tools, especially
the pneumatic hammer / chisel, was the most
important innovation made in fossil preparation
during the second Jurassic dinosaur rush. Riggs
developed this technique at the Field Columbian
Museum early in 1903. He tried ordinary stone
cutting tools at first, but found them to be brutal
instruments ill adapted to fossil preparation. He then
spent two months making and trying various
modifications. To obtain a more controlled stroke, he
experimented with a special chisel holding
attachment that threaded onto the end of the
pneumatic hammer. The attachment served to soften
the blows of the hammer by means of a coil spring,
which absorbed some on the impact. Its square
fitting also prevented the rotation of the chisel.
Finally, an air escape vent directed forward blew dust
and fragments away from the working surface.”

The complete pneumatic apparatus consisted of
an air compressor with an engine to run it, air tank,
pressure gauge, piping and fixtures, and a suite of air
tools, including pneumatic hammers and drills. The
entire outfit cost between $800-$1000, and could
supply pressure for up to eight air tools at one time.
The basic tool was the pneumatic hammer / chisel,

* See Henry F. Osborn, “[Abstract] On the Use of the
Sandblast in Cleaning Fossils,” Science n.s., 19, no.
476(1904): 256; Hermann, “Modern Methods;” and,
Hermann, “Modern Laboratory.”

** Riggs, “Pneumatic Tools.”
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which was adapted from tools designed for stone
cutting or riveting metal. This hand-held,
cylindrical device housed a hollow chamber where
an air-driven hammer played lightly upon the head
of a chisel at a rate of at least 3000 strokes per
minute. This succession of blows caused the chisel
to vibrate rapidly. When the operator pressed the tip
of the chisel to rock, the rock tended to shatter at a
remarkable rate. Work with the pneumatic hammer
was faster, more accurate, more versatile, and easier
on the fossils and the men who prepared them.

Once past the experimental phase, Riggs was
quick to share specifications of this important new
technique with colleagues at other institutions. He
published a detailed article on the pneumatic
hammer in the May 8", 1903 issue of Science. He
was also eager to demonstrate it to visitors who
stopped in Chicago on their way to or from the field.
Brown was astonished at its cutting capacity, and he
urged Osborn to introduce it at the American
Museum. Osborn saw it for himself later that same
year. Riggs also wrote letters to Hermann, at the
DVP, and Alban Stewart, at the National Museum in
Washington, DC, singing its praises, and
encouraging them to adopt the technique in their
own labs. Stewart began using pneumatic tools for
fossil preparation late in 1903 with great success.
Hermann recommended the introduction of air tools
and sand blasting equipment, both of which required
a compressed air plant, in December 1903. He
warned that both systems would best be confined to
the basement, because of excessive noise and dust.
Consequently, new and better lighting would also be
required. Strangely, Osborn was slow to approve
this change. Hermann hoped to get a complete
pneumatic set up by the spring of 1905, when his
lab was upgraded with a new power plant and other
new machinery. Riggs claimed that a man could turn
out twice as much work using the pneumatic hammer.
The noise was annoying at first, and intolerable to
anyone trying to read or write in the same room. But
the men who operated the equipment quickly grew
accustomed to the noise, and indeed, spoiled by the
relative speed and ease of the work.”’

%% Riggs, “Pneumatic Tools;” and, letter [draft], E. S. Riggs
to A. Hermann, 30 June 1903, Riggs Correspondence,
Geol. Dept. Arch., FM.

37 See letters, E. S. Riggs to A. Hermann, 30 June 1903; B.
Brown to H. F. Osborn, 31 May 1903; A. Hermann to H.

Conclusion

By 1908, the second American Jurassic dinosaur rush
was essentially over. Giant sauropod dinosaurs had
been mounted for display in New York, Pittsburgh
and Chicago, and more would quickly follow.
Mounted dinosaur skeletons proliferated widely in
the aftermath of the rush. Another, less visible, but
just as lasting legacy of the rush was the
modernization of American fossil preparation. Large
public museums ultimately provided ample,
dedicated lab space, along with the requisite money,
equipment and labor to do fossil preparation
properly. Likewise, the demand in museums for a
large number of cutting-edge, mounted dinosaur
exhibits created a mandate for innovation, and for
newer, better, and more efficient techniques for
streamlining the work while improving the results.
Larger staffs and a finer division of labor brought
increasing specialization. This, coupled with
prolonged, steady employment at ambitious museums
provided certain preparators with the opportunity to
hone their skills. Presentations on fossil preparation
at professional meeting, and technical papers
published in scientific journals spread information
about the best new materials, tools and procedures
from one museum to another. Publications by Riggs,
Hermann and others, were the first, tenuous steps in
the  professionalization of  American  fossil
preparation. Other, informal vectors for the spread of
new techniques included personal correspondence,
courtesy calls at rival museums, and the swapping of
lab personnel.

Most important were the critical lab
innovations that dramatically improved the speed and
quality of fossil preparation, including acid
preparation, sand-blasting, and especially pneumatic
hammers and chisels. A century later, these same
tools and techniques are still the mainstays of modern
fossil preparation.

F. Osborn, 22 December 1903, DVP Arch., AMNH; A.
Stewart to E. S. Riggs, 29 August 1903, and A. Hermann
to E. S. Riggs, 16 December 1904, Riggs Correspondence,
Geol. Dept. Arch., FM; and, Riggs, “Pneumatic Tools.”
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Abstract

When considering candidates for fossil preparation positions, Field Museum
preparation personnel issue a skills test to evaluate basic levels of manual dexterity.
The test requires candidates to prepare the caudal fin of a Priscacara one ray at a
time, from the relatively large base to the more delicate tip. The preparation test
allows evaluators to determine an individual’s micropreparation capabilities on an
abundant species before allowing preparation of rare and scientifically valuable
specimens. Monitoring progress over the duration of the test is informative,
regardless of whether the interview is for a volunteer or staff position. After several
years of testing, a comparative “library” of specimens can be amassed, allowing
evaluators to establish a baseline for minimum acceptance. The test is described
here with a discussion on evaluating results.

Bergwall, L. 2009. Fossil preparation test: an indication of manual skills. In: Methods In
Fossil Preparation: Proceedings of the First Annual Fossil Preparation and Collections
Symposium, pp 35-40. Brown, M.A., Kane, J.F., and Parker, W.G. Eds.
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Introduction

Rationale

The fossil preparation test administered to pros-
pective staff and volunteers at The Field Museum of
Natural History (FMNH) was designed as a way to
fairly assess the skill and potential in individuals who
desire to perform fossil preparation on vertebrate
specimens within the department. This serves to pro-
tect the fossil collections from potential damage done
by individuals who do not possess the manual
dexterity required to adequately prepare specimens.
While verbal interviews will provide a feel for an
individual’s knowledge of paleontology it does not
convey the physical prerequisite needed for superior
preparation.

For those who have not previously experienced
fossil preparation, performing the test helps fully
grasp the concept of fossil preparation. In some
cases candidates realize that while they have
knowledge and a strong interest in paleontology the
act of fossil preparation does not suit them. This
occurs with roughly 15-20% of applicants for
volunteer positions. Candidates with these qualities
can be directed towards alternative departmental pro-
jects such as assisting with collections management.

History of Development

The preparation test was designed and implemented
in 1982 by Bill Simpson, former Chief Preparator of
Vertebrate Paleontology in the Geology department.
Since its inception, the test has been a requirement
for candidates of paid fossil preparation positions as
well as volunteers. While it appears to be a procedure
that is unique to FMNH it is a process that would benefit
any institution that values specimen conservation and
desires to maintain a high standard for preparation.

Methods

Candidates

The vast majority of candidates who come through
the system are applying for volunteer positions.
Roughly a dozen or so a year are processed.
Volunteer applicants far outpace staff applicants at
FMNH as there are a very limited amount of staff
positions and turnover is extremely low.
Volunteers are required to commit one day per
week to fossil preparation.
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FIGURE 1: Fully Prepared Priscacara lios PF12107

Materials

The test is performed on the caudal fin of a
Priscacara (Fig. 1) from the Green River Formation
of Wyoming. Priscacara are one of the most
common species from this fossil rich locality, and are
thus both well described and abundant in the
collection. The caudal fin is solid and sturdy at its
base and progresses outward to a fine, segmented,
and fragile tip. This provides an ideal measure as to
where along the fin any given individual reaches the
limit of their manual dexterity. A successful
candidate should be able to reach the end of a fin
without losing any material. Specimens from this
locality are ideal for this test because matrix coverage
is minimal, therefore adequate preparation can be
accomplished in a 3-6 hour window. Additionally,
these specimens are fairly uniform in size (4-6 inches
in total length with the caudal fin averaging 1-2
inches) and preservation so as to give a standard of
comparison among all samples.

Candidates are given a sharpened pin-vise,
microscope with foot pedal air supply, and a
preparation reference sheet (Table 1). They are
instructed on the importance of keeping the pin vise
sharp either by sharpening it themselves (with
instruction) or having a staff member sharpen it for
them. Occasionally candidates are allowed to use
cyanoacrylate in small quantities to stabilize un-
secured bone, however it is usually unnecessary.

Test Administration

A member of the preparation staff administers the
test by orienting the candidate and monitoring their
progress throughout the day. Candidates work for a
minimum of three but up to six hours. For
individuals who have never prepared a fossil before,
a brief demonstration and detailed verbal instruction



BERGWALL—FOSSIL PREPARATION TEST

Instructions for preparation of a Green River Priscacara

The Procedure
1. You have three hours in which to work on this fossil
2. Begin by working on a fin

a. Start near a fin base and work away from the body one fin ray at a time

b. Go to the base of the next fin ray and again work out to the tip

c. Prepare parallel to the bones, with the “grain” of the ray, not perpendicular to it
d. Don’t dig deep pits in between the rays. Prepare only half way down the sides of any bone

3. If you have prepared several fin rays, switch to a section of the body

Tips for Preparation

1. Keep you pin vise sharp, this will give you more control than trying to press harder with a dull point.
2. Control of the pin vise is enhanced by increasing the number of contact points between the pin vise and  your hand.
You can do this by placing the pinky finger edge of you hand on the table or matrix surface (but not on the prepared

fossil surface).
3. Rock is referred to as “matrix”.
4. Fossil bone is referred to as “bone”.

5. The smaller the piece of matrix you remove, the better you will do.

6. There is usually a separation zone between the matrix and the bone surface allowing you to pop small pieces of matrix
off the bone. Try to use this to your advantage, it will allow you to keep from touching and/or nicking the bone

surface some of the time.

7. Use the air supply controlled by the foot pedal to blow accumulations of matrix dust away from the portion of the

bone you are preparing.

TABLE 1: Instructions issued during the preparation test.

are given. It may be necessary to redirect errant
individuals at some point during the test to give them
the best chance of improving with time.

Test Criteria

General Criteria

Performance assesment varies depending on weather
the candidate is applying for a volunteer position or a
paid position. The main difference between the two
is how strictly the quality of work is assessed. A
volunteer can be given simple, robust specimens that
require a lower skill level. =~ However, a paid
preparator MUST be able to handle specimens at any
scale or level of difficulty. Likewise, if the candidate
has preparation experience he/she should be able to
demonstrate how to properly use and sharpen a pin
vise as well as show a higher level of proficiency in
quality of work than a person who has no experience.

Specific scoring criteria
* Did the person follow instructions? It is
often necessary to check on progress and
then redirect candidates towards a better
technique or correct problems with method
of preparation. Some candidates repeatedly
ignore directives and continue poor

techniques that could easily be modified by
following instructions.

How do