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OpMoa

Lest We Forget

The Society for the Preservation of Natural History Collections was created in order
to develop a communication network between and among persons working with, respon-
sible for, or just concerned about natural history collections. Members of the Society work
with large and small collections and are employed in large and small institutions. They
work in many different natural history fields but a few have realized that knowledge devel-
oped in one field, discipline or science can be applied in others. The Society is a member-
driven group of professionals, that is, our members develop ideas about what is impor-
tant for our Society to do. For example, we should survey the software and computer
programs that collection staff use.

But how does SPNHC actually work? Our bylaws tell us how to do things and who
does what. Our officers and Standing Committees keep the Society going from day to
day and month to month. For example, the Membership Committee searches out new
members, handles membership applications, re-evaluates membership forms, and recom-
mends changes in membership dues. The Sessional Committees are established and dis-
banded by the President of the Society. For example, I, as President from June 86 -June
88, established several sessional committees, among them the Conservation and Computer-
use committees. It will be up to our new President, Cesar Romero-Sierra, to establish
his sessional committees which he believes will provide fruitful results for our members.

Our Bylaws guide the Society but the Councillors (President-elect, Secretary, Trea-
surer, Past-president, and six Members-at-large) manage and direct it. Each councillor has
one vote at council meetings.

The Annual Meeting and Workshops is an annual event which takes place somewhere
in North America. It is an event where members can meet one another and develop invisible
colleges. There, individuals can show their peers and colleagues what they are doing about
collection management, conservation, preservation, etc. Members of our committees can
meet and discuss their differences; members can attend workshops, and learn modern
techniques.

The Society's publications keep the membership informed; the journal of the Society
is Collection Forum which is published in spring and fall. The Society's Newsletter is
published in summer and winter.

Daniel J. Faber
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Application of an Inventory of a Museum Collection

F. Rafi

Zoology Division
National Museum of Natural Sciences

Ottawa, Ontario KIP 6P4

Rafi, F. 1988. Application of an inventory of a museum collection. Collection
Forum 4(1): 3-5

Abstract
Researchers remain largely uninformed of the nature and contents of museum collections. Curators
and collections managers should take an active role in communicating the value of their collection
to specialists. A relatively low-cost approach is the preparation of an inventory, itemizing unidentified
taxa by geographic location. Such a system provides easy access to the collection for specialists who
wish to study the material.

INTRODUCTION
Museums are resource centres where specialists can

get required information and raw materials. It is therefore
essential that the collections should be readily available. There
is a need to establish in the scientific community a sense of
the value of collections management. A computer-based
inventory of unidentified specimens can help, by playing a
significant role in satisfying the information requirements of
staff and by making the collections more accessible to
research workers, which could result in a closer bond be-
tween museums and other research institutions. On local,
national and international levels more informed commu-
nication between specialists and museum professionals
should result in improving the standards of collections
management.

Museums .have an obligation not only to manage and care
for their collections but also to provide access to them.
However, most museums have limited internal resources to
identify the objects in their collections. In any museum, large
or small, curators can play a role in communicating the
contents of their collection to specialists.

Researchers remain largely uninformed of the nature and
content of collections housed in museums. In order to com-
municate this information effectively, a museum must have
detailed and accurate information about the specimens in its
collection. To help overcome this problem the Crustacean
Section of the Zoology Division, National Museum of Natural
Sciences, has developed a computer-based inventory system
which can be used to inform systematists of the potential
value of the collection and to enable curators to identify
those taxa which are either quantitatively or qualitatively
under-represented.

DEVELOPMENT
The availability of a microcomputer capable of holding

basic inventory information made the establishment of crus-
tacean inventory programme possible. Use of the computer
for this purpose is an economical and efficient way of using
limited staff resources to their best advantage. Individuals in
the section realized that rapid access to collection data could
be provided to specialists if an inventory was developed and
computerised.

The crustacean inventory which was started in 1986
covers 3 categories of specimens: type, identified, and uniden-
tified material.

The first step in this system was to select data fields that
were useful for inventory purposes. The field selected should
form a fairly limited set that serves to identify the object
within the collection. Each of our inventory records contains
3 to 5 categories, comprising: accession number; location;
collector's name; species' name; and, catalogue number.
Naturally, the amount of information to be included depends
on the type of inventory required.

The following provides a sample of the set of data fields
used in three different inventory projects:

Type Specimens (See Fig 1), included the following:
— species name (binomial or trinomial), author and date,

type designation, and catalogue number.

Identified Specimens (See Fig 2), included the following:
— species name (binomial or trinomial), author and date,

and whether catalogued.

Unidentified Specimens (See Fig 3), included the
following:
— geographical location (province or state), collector's

name, accession number, and station number.

Requests from researchers have placed an ever increasing
burden on the Crustacean section for accurate and up-to-date
information regarding its holdings. These demands, along
with the proven success of published records of inventory
projects (Neufeld 1983; Sarasan and Neuner 1983) and the
section's inventories of type material and identified spe-
cimens, encouraged us to attempt an item-by-item inventory
of unidentified specimens.

METHOD
Specimens collected during a field trip are brought back

to the Museum for processing. A unique (accession) number
is assigned to each expedition's collection. After accessioning,
the collection is sorted into various taxa. The resulting spe-
cimen lots, usually consisting of several species, are treated
as individual records. At the time of collection, field sheets
(See Fig. 4) are completed for each station lot by the collector.
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Figure 1 - Example of a page from the crustacean Type
inventory.
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Figure 2 - Example of a page from the crustacean inventory
of identified specimens.

These data are transferred to labels, and become the raw data
used to create inventory records.

The basic inventory was taken directly from the specimen
lots in the collection, manually entered to data sheets and
subsequently, entered into the computer. Data are first entered
into temporary files, which can be checked on the screen for
errors. Any discrepancies can then be noted as needing further
scrutiny. Once the data have been checked, they can be trans-
ferred to a permanent file. Checking for accuracy is essential
to enable later information retrieval.

USES OF THE SYSTEM
There are many possible uses for museum inventories,

such as auditing, managing and disseminating information.
Audit programmes demonstrate accountability to external
authorities. To support collection management, accurate
answers on e.g., how many specimens lots from a particular
locality there are, can easily be provided. With the aid of an
inventory the dissemination of information to systematists
about the scope of the unidentified material is much less of
a problem.

Organizations that might be interested in making use of
the system are many and varied. They comprise:
— museums;
— universities;
— government institutions; and,
— private industries.

Contact and liaison with a very large number of institutions
and specialists will also be a vital part of the job.

CRUSTACEA INVENTORY

Superorder Peratarida Caiman 1904
Order Spelaeogriphacea Cordon 1957

Family bpelaeogriphidae Cordon 1957
Order Mysidacea floaa 1B83

Suborder Lophogastrida Boas 1883
Family Eucoplldae Sars ltiE5

Eucopia grinaldii Nouvel 1942
Eucopia ap.

Family laphogastridae Sars 1870
Gnathophausia gigas Uillemoes-Suhm 1H75

Suborder Myslda Boas 1883
Family Lepidomysidae Clarke 1961
Family Mysidae Dana 1850

Acanchoroysis columbiae (U. Tatcersall 1933)
A. Btelleri (Derjavin 1913)

AlienacanthomyBis macropeis (W. Tattecsall 1932}
teblyops abbreviate (H. Sara Ib69)
A. kempii (Hole & Tactersall 19Q5)
Archaeomysis ecebnicikii Czerniavsky 1882
Boreoqiysls arctica (Kroyer 1861)
B. nobilis G.O. Sars 1B85
B. tridens G.O. Sara 1870
Boreooyeis sp.
boumaniella bannerl Bacescu 1968
ColumbUemysiB ignota tolmqulst 1982
try.hrops abyssoruoi G.O. Sara 1869
E. erythrophthalma (Goes 1864)
Exacanthomysis davisi (Banner 1948)
feteromysia fonnosa 5.1. Smith 1873
H. odoncopa Walker 1898
tolmesiella anooala Ortmann 1908
HolmeBimyais costata (Holms 190G)
H. nuda (Banner 1948)

H. sculptoidea Itolmquist 1979
InuBitatooyBis insollta 11 194D
IniiEitatomysis ap.

Myals gaapensis 0. Tattecaall 1954
H. licoralis (Banner 1948)
M. mixta Ulljeborg 1852
H. oculata (0. Fabticius 1780)
H. relicta Louen 1862
M. atenolepls S.I. Sbith 1873
Hysis ap.
NeomysiB americana [S.I. Smith 1873)
N. andersoni Schmitt 1919 (ident. uncertain)
N. awatschensis (Brandt 1851) (ident. uncertain)
N. Integer (Leach 1814) (ident. uncertain)
N. ntercedis tolmes 1896
H, rayii (Murdoch 1885)
Pacifacan thorny sis nephrophthalma (Banner 1948)
PraunuE fiexuosus (O.F. Miller 1776)
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Figure 3 - Example of a page from the crustacean inventory
of unidentified specimens.
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Figure 4 - Field collection data sheet for the Invertebrate Zoology Division. Left - Front side. Right -* Back side.

Communication to interested specialists could be the
greatest advantage of the inventory. This can be done by:
— publishing a list of unidentified material;
— communicating through various museum associations'

newsletters; and,
— responding to direct requests.

DISCUSSION
This low-cost approach can be a powerful tool in

assisting curators to identify those areas which are quanti-
tatively or qualitatively under-represented in their collections.
Where such gaps in collections are found, an overall in-
ventory, which not only identified specimens but also their
locations, would permit some rationalization of the collection
and indicate priorities for future research. For specialists, such
an inventory would offer a device to indicate the holdings
of major collections.

No claims are being made for the "best method" or any
original ideas. We have simply developed an inventory system
which is low-cost, safe and effective. While a significant
number of museums have inventory programmes they do not
itemize their individual lots, but simply identify the size of
the collection.

We see the need to establish an accurate computer-based
inventory of all the Crustacea in our collection as an essential
prelude to its management and to allow access for potential
users. Our main object is to inventory the unidentified
collection within a reasonable period and to communicate
what has been compiled, so that others may benefit from our
experiences.
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Preservation of Sitka Spruce for Museum Display

C. Romero-Sierra and J.C. Webb '

Department of Anatomy
Queen's University

Kingston, Ontario K7L 3N6

Romero-Sierra, C. and J.C. Webb 1988. Preservation of Sitka spruce for museum
display. Collection Forum 4(1) 6-7.

Abstract
A preservation formula has been developed for Sitka spruce that proved effective for the retention
of needles, while causing some discolouration. The treatment consisted of immersing the branches
in a mixture of chemicals for a period of up to two weeks. They were subsequently rinsed in water
and glycerin for another two weeks and finally air dried. These procedural steps are similar to
those we previously reported, but the treatment formula differs substantially.

INTRODUCTION
We described a general method for preserving the

structure and chlorophyll pigment of botanical specimens
(Romero-Sierra and Webb 1986a). The chemical composition
of the preservative formula was based on the results of
our experiments with a broad variety and large number of
botanical specimens. We later used this formula to treat new
species with varying degrees of success. Also, we reported
on the preservation of Douglas fir branches (Romera-Sierra
and Webb 1986b).

We discovered that neither our general formula nor our
formulae for Douglas fir yielded satisfactory results for Sitka
spruce. This paper reports on our experiments to determine
the effective formulation for Sitka spruce.

MATERIALS AND METHODS
The procedure consisted of three basic steps, namely,

1) immersion in a bath of a preservative solution, 2) rinsing
in clear water, and 3) subsequent immersion in a second bath
of a holding solution. The temperature of the solutions was
maintained between 15° and 21 °C.

Clear glass jars of 600 ml capacity and with plastic lids
were filled either with one of the various preservative solu-
tions or with the holding solution. Small twigs of Sitka spruce
were used to test the efficacy of the various formulae in these
containers. We considered the results satisfactory or suc-
cessful only when both needles and colour were retained for
a month following treatment. Furthermore, two containers
measuring 1 m2 at the base and with 120 litres capacity
coated and sealed with resin from the inside were used to
process larger branches to corroborate the positive results
obtained previously with a twig in a glass jar.

The Sitka spruce specimens were collected and shipped
from British Columbia to Kingston. The preserving formula
was a mixture of distilled water and chemicals that fixed and
preserved the structure and pigments of the specimens. The
duration of immersion in this mixture was generally two
weeks. The holding formula was a solution of equal volumes
of glycerol and water that influenced the water affinity of
the specimens and caused them to retain their flexibility.
Two weeks was normally required for this step, although
specimens were left for extended periods of time until
needed. As a final step the specimen was air dried for a few
days, the length of time depending on the relative humidity
in the room.

Some chemical ingredients, namely, formalin, glycerol
and carboxylic acid, were tested in varying concentrations

I. formerly affiliated with Department of Biology.

with unsatisfactory results until cupric chloride was intro-
duced in the preserving formula. In the laboratory we adhere
to regulatory safety precautions when handling formalin,
ethylene, glycol, formic and propionic acids, cupric sulphate,
cupric chloride and ethyl alcohol. The preserving bath was
kept under a fumehood as was any uncapped volatile chem-
icals. The vat's lid which reduced the escape of fumes and
prolonged the usefulness of the mixture was left on at all
times for safety of handling and inspection.

Rinsing in water after treatment removed chemicals that
emitted toxic substances into the finished products. Further-
more, it ensured that the water-glycerin bath remained clean.
Once the branches were taken out of the holding solution,
they were air dried until there was no trace of fumes. Tests
conducted to assess the flammability of treated -specimens
showed it to be lower than in untreated specimens that had
been left to dry naturally.

RESULTS AND DISCUSSION
In repeated trials we observed that an increase of

formalin was beneficial and that the ideal concentration of
glycerol was 10%. We also found that an increase of carbox-
ylic acid in the formula was beneficial for the prevention of
shedding needles.

The best results were obtained with the preserving
formula presented in Table 1. Without cupric chloride the
formula caused the branches to turn dark brown. In our
unsuccessful trials using our previous formulae, as well as
several formulae reported by other authors (Fessenden 1951,
1955; Lutz 1969), the needles became detached from the
branches during the immersion in the preservative fluid.
Examining these branches with the aid of a magnifying
lens, we observed that the capping junctions of the branch
to the needles were dilated and thus not holding the needles.
By contrast, the junctions of specimens treated with the
Sitka spruce formula were observed to grip the needles tightly.

Table 1. Preservation formula for Sitka spruce.

Distilled water (ml)
Formalin (ml)
Ethyl alcohol (ml)
Glycerol (ml)
Formic acid (ml)
Propionic acid (ml)
Citric acid (g)
Cupric chloride (g)
Cupric sulphate (g)
Sodium sulphite (g)

500
150
150
100
50
50
20
30
20



Collection Forum

It appeared that the beneficial effect of this formula was
due to the proper concentration of the fluid chemicals
used, in particular the carboxylic acids, which caused the
junctions to tighten, and the formalin, which reinforced tissue
preservation.

Cupric chloride proved mildly beneficial to retain struc-
ture. The principal benefit of this chemical is apparently due
to its mordating and modifying effects. It rendered the
formula a vibrant green and counteracted the browning effect
of the other chemicals on the chlorophyll.

As mentioned above, the duration of immersion of Sitka
spruce specimens in the preserving solution was generally
two weeks, however, if the mixture had previously been used
heavily for treatment of a large amount of specimens, or if
it was old, immersion required up to four weeks. Rinsing in
water and immersion in the holding solution after treatment
in the preserving solution (50/50 glycerol and water) were
identical to the steps in the process followed for Douglas fir
(Romero and Webb 1986b), except the rinsing time was longer
for Sitka spruce. Older branches preserved less satisfactorily
than younger branches. Similarly, sections of a branch were
affected differently by the treatment, ie., older sections
benefitted much less than younger sections.

In our work on botanical preservation we viewed with
concern the inconsistency in results of identical treatments
of Sitka spruce specimens. The formula most successful for
Sitka spruce (Table 1) did not always produce satisfactory
results, indicating that factors which we did not take into
account were operant.

Four major factors probably influenced the results, i.e.,
1) the regions where specimens were collected (the higher
the latitude of origin, the poorer the outcome of treatment);
2) the month in which specimens were collected (September
was generally best); 3) the conditions of maintenance of
specimens between collection and treatment (regarding

humidity and temperature); and 4) the time lapse between
collection and treatment of the specimen (the shorter the
better). Although these factors appeared to play a particularly
large role in the successful preservation of Sitka spruce, the
above mentioned factors (2, 3 and 4) are not surprising
per se, because they are common to other kinds of vegetation
that we have handled in the past. Factor (1) was based on the
simple information received from the collecting and shipping
team as well as the results subsequently obtained during the
preservative treatment.

Many factors other than geographic location of the region
of origin may influence the success of the preservation, e.g.,
the particular soil or the age of the plant. Further experimen-
tation is required to identify which intrinsic factors related
to its region of growth influence the preservation of a
specimen. Such information is expected to assist in improving
the present formula and provide for more consistent results.
Work is presently underway to test the effects of preserved
specimens and in particular the preservation formula on
nearby untreated objects in displays.
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Abstract
A quick, simple method of making flat silicone molds of fossil specimens in the field is described
and illustrated.

INTRODUCTION
Managers of collections must be interested in maintaining

specimens as perfectly as possible for as long as possible. We
must be equally interested in leaving specimens in situ, if
removing them to our institutions means lessening their value.
Frequently, palaeontological materials are found where it is
neither necessary nor advisable to remove the specimens
themselves. For example, organisms in a fossiliferous reef
should be left undisturbed, if at all possible, because of the
significant phenomenon that such an assemblage represents.

In such circumstances it is advisable to obtain replicas
of the specimens present. A simple, inexpensive method of
making accurate and longlasting molds of such material is
described here. The method is an adaptation of that described
by Edmund (1985) for making bone replicas.

METHOD FOR MAKING FLAT FOSSIL MOLDS
Four available caulking compounds were field tested.

"Draft Stop", a transparent petroleum product, "Mono
Acrylic" and "Mono Latex" were all very slow to cure and
were therefore unsatisfactory for field purposes. Mastercraft™
"Silicone Sealant" had all the qualities necessary to make
good reproductions of field specimens.

If applied reasonably thick, the silicone required no
mother mold to prevent distortions and being flexible, it
permitted faithful reproduction of moderately complex
undercuts. In addition to the properties listed by Edmund
(1985), this compound cured quickly without objectionable
odour.

In making flat molds a maximum size of 15 cm by
15 cm proved practical to work with. Molds over this size
should have a burlap or other fibrous backing worked into
the silicone while it is still soft; this helped to prevent tearing
or cracking. Specimens to be used were carefully cleaned of
dust and rock debris with a soft or medium soft brush
(Fig. 1). Once the specimens were cleaned, a series of
photographs from various angles were taken. From these
photographs fine details of the final castings were checked.
Rigley and Clark (1965) suggested that porous specimens
should be sealed before casting is done and list several
materials for doing this. Ordinary shellac cut 1:1 with methyl
alcohol proved satisfactory because it dried quickly and did
not obscure details.

The specimens and some of the surrounding area were
flooded with a thin layer of liquid detergent (Fig. 2) to act
as a releaser. "Palmolive" green detergent, pH 7.8, diluted
1:1 with distilled water, was used. Care was taken to work
a smooth film of detergent into all the cracks and undercuts
without allowing it to foam.

Once the detergent has been applied, silicone can be
layered on in overlapping parallel strips (Fig. 3). Any air

"

Figure 1 - Cleaning a specimen of Scutellum sp.

trapped beneath the compound can be forced out by pressing
the silicone onto the specimen with wet fingers. Edmund
(1985) suggests that the layers of silicone should be no more
than 3 mm thick. In our work it was found that thicker molds
could be made with single coats without losing any of the
advantages.

After 24 hours the mold was removed without difficulty.
If there is any reason to suspect that the mold is not cured,
ie, damp weather, for example, the silicone should be care-
fully tested to insure that curing is complete. This can be done
by pushing a small stick or a pin into the mold. If curing is
incomplete, silicone paste will adhere to the pin.

When fully cured, the mold was lifted easily from the
specimen. Some care was required to ease the mold out of
certain .undercuts.

To make a casting from the mold any of the standard
techniques can be used (e.g. Wood, 1958). We found the fol-
lowing modifications to be useful if castings are being made
in the field. A light cardboard dam 3 cm deep was constructed
to surround the mold with a 5 mm space beyond any part
of the mold. Medium grade molding sand was poured into
the dam to a depth of 1 to 1.5 cm and tamped down firmly.
The mold was then positioned on the sand in such a way
that all parts of the mold were fully supported. Although not
essential, it was sometimes useful to coat the impression sur-
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Figure 2 - Applying liquid detergent to the specimen.

face of the mold with liquid detergent before pouring in the
plaster.

Once the mold had been prepared a slightly fluid slurry
of Plaster-of-Paris or dental plaster was then poured over
the mold to a depth of at least 1.5 cm. Dental plaster was
preferable because it was harder and finer grained.

When the plaster cast was dry and hard it was removed
from the mold. Then the specimen surface of the cast was
coated with a very dilute wash of india ink. This helped to
accent surface contours that might not otherwise be seen on
the plaster surface. The surface of the cast can be treated with
a variety of paints or transparent finishes depending upon
the results desired. Before using any of these paints however,
the cast should be sealed with diluted shellac.

Although casts made in this way were not the real
specimens, they can be accurate reproductions that serve use-
fully as voucher specimens. Of equal importance, however,
is that no harm is done to the original specimen.

Figure 3 - Layering the silicone compound.

Figure 4 - The plaster cast showing the effect of an india ink
wash.
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Abstract
We have reported on our method for preservation of biological specimens using freeze-drying
techniques. Recently we made improvements on procedural variations regarding a) vascular flushing
solutions, b) vascular injection ofsilicone vs. latex, c) dissection of nonfixed specimens, d) glycerin
treatment, e) handling of treatment specimens, f) deep impregnation of specimens using nonthermo-
plastic elastomers, g) durability of preserved specimens, and h) suitability of treated specimens for
further dissection and analysis.

INTRODUCTION
In the last three decades freeze-drying of biological

material has become commonplace, because the basic pro-
cedure, namely, dehydration of specimens, is easily accom-
plished with a freeze-dryer. Low cost design of equipment
(Wright 1983) is making it even easier to accomplish.

With some specimens, ie., small birds or amphibians,
satisfactory results can be obtained by freeze-drying alone.
Hence, many preparators make no attempt to perfect their
preparations with additional treatments) or to test biological
materials less amenable to simply freeze-drying. We believe
other techniques in combination with freeze-drying often
yield superior products.

One main disadvantage of freeze-dried specimens
prepared for use as teaching or research aids is stiffness. In
the last decade new methods that alleviate or eliminate this
problem have been reported (Romero-Sierra and Webb 1977;
Romero-Sierra etal. 1983; vonHagens 1979a, 1979b). These
involve perfusion, vascular injection of polymers, eviscera-
tion, skinning, dissection, treatment of joints, wrapping and
manipulation, acetone wetting, silicone treatment, curing,
and drying.

This paper reports on the treatment of anatomical
specimens to serve as teaching aids in anatomy museums and
medical schools. These specimens place high demands on
the preservation method as they must be didactically useful,
pleasant to handle, as well as sturdy and durable to withstand
extensive handling. The supply of fresh specimens is scarce
and expensive and each prepared specimen therefore should
last as long as possible. This methodology and technology
is applicable also to other natural history specimens being
prepared for museum displays.

MATERIALS AND METHODS
The various chemicals used in the testing procedures

were — polymers, solvents, fixatives, alcohols, and salts. The
procedural steps were variations of those reported for treat-
ment of cat specimens (Romero-Sierra et al. 1983).

The equipment consisted of — three freeze-dryers one
was a VirTis unit, (available from VifTis Company, Route 208,
Gardiner, NY 12525) and two others manufactured by the
National Research Council, Ottawa; an upright and several

formerly affiliated with Department of Biology.
: formerly affiliated with Department of Anatomy.

chest deep freezers; peristaltic pumps; stainless steel vats; and
other laboratory equipment.

The main treatments including, 1) preliminary treatment,
2) freeze drying and 3) treatment following freeze-drying, are
described below.

1. Preliminary treatment: The first step in preparation was
to flush the vascular system. Cutdowns were performed and
cannulae inserted into the common carotid, femoral arteries
and one jugular vein. The vascular system was drained of
blood and flushed at 2.27 kg pulsating pressure with one of
the following flushing solutions: Calsec draining chemical
(available from Embalming Supply Co., 42 'Haas Road,
Rexdale, ON M9W 3A2); Metaflow (available from Dodge
Chemical Co., New York, NY); or any of those previously
reported (Romero-Sierra et al. 1983).

After the vascular system had been cleared, either
silicone or latex was injected. If the vascular tree was judged
to be intact at this stage, the vessels were injected with
Microfil™ solution (available from Canton Biomedical
Products, Boulder, CO). However, because this material pene-
trates to the level of the capillary bed, it must be certain
that the vascular tree was intact before proceeding. Microfil™
was injected carefully at 4.54-6.81 kg pulsating pressure
simultaneously in as many cannulae as possible.

If the vascular tree was not intact, latex was used instead
of Microfil1" (Romero-Sierra et al. 1983). Once the vessels
were filled and the Microfil™ polymerized, evisceration and
dismembering were performed. Specimens of the upper and
lower limbs, thoracic torso, head and neck, brain, lungs, heart
and abdominal visceral have been produced. Subsequently
they were treated in one of the following manners: a) plasti-
zation by the use of plasticizers, b) block embedding by the
use of hard setting polymers, or c) impregnation by non-
thermoplastic elastomers (Simmons et al. 1968; Driscoll
et al. 1971; Romero-Sierra et al. 1983).

The treatment using nonthermoplastic elastomers by
surface impregnation (limbs) or deep impregnation (brains)
is an improvement. Specimens were skinned and dissected.
Skinning of the various regions was done carefully (Romero-
Sierra etal. 1974) in order to preserve the skin. In head and
neck specimens the skin was divided into two sections by
a mid-coronal incision. Such specimens, however, were not
entirely successful. Extraordinary care in dissection is
required to produce a good specimen.
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For a good skin, limb, head, neck or thorax specimen,
the skinning procedure is tedious. Care must be exercised
throughout the the procedure to ensure that neither the skin
nor the underlying muscles, nerves and vessels are damaged.
This is best done by blunt dissection. We found it convenient
to remove as much subcutaneous fat and fasciae as possible
with the skin. The skin was then placed in rock salt (Romero-
Sierra et al. 1974) and the rest of the specimen was ready
to be dissected. After dissection had been completed, the
major joint spaces were injected with 10 ml of glycerin and
manipulated extensively to distribute it to all recesses.

2. Freeze-drying: For anatomical preparations the freeze -
drying process followed the procedures of Romero-Sierra
et al. (1983).

3. Treatment following freeze-drying: These steps, i.e.,
immersion in acetone, bone cleansing, unwrapping, mas-
saging of tissues, soaking in glycerin solution(s), silicone
impregnation and fine dissection of structures, were carried
out with the following variations: a) The specimens were first
soaked for five minutes in a lukewarm 10% glycerin aqueous
solution. Subsequently, they were soaked for another five
minutes ina25%,50%or75% solution and then left loosely
covered with a wet cloth for 24 hours prior to silicone
treatment, b) The specimen's surface was impregnated with
either red or unpigmented silicone after which fine dissec-
tion was performed. Uncovered specimens dried out within
three months, whereas bagged specimens dried in two to six
months, c) Specimens that required deep impregnation,
e.g., brains, were first soaked in acetone and then immersed
in a silicone bath. Subsequently they were placed in a
vacuum until substitution of the acetone from the tissue
spaces by the silicone was nearly complete. At the end of this
process a mixture of hard-curing resin was added to the
silicone. Once the substitution was completed, final curing
was accomplished at 20 °C and 9/10 atmospheric pressure.

In summary, our methods produced well preserved
specimens with excellent shape and colour retention as well
as natural texture (flexibility). They were attractive, sturdy
and easy to handle and store. They were inexpensive to
produce and maintain.

DISCUSSION
Our results over the last fifteen years have improved with

new steps before and after freeze-drying. It might appear that
such steps only serve to complicate a simple technique and
add needless cost and effort, but the opposite is true. Some
specimens treated ten years ago in the manner described have
been extensively handled in continuous instruction in the
health sciences and still retain the qualities they had when
freshly preserved. The treated specimens not used for instruc-
tion were kept in plastic bags in storage areas with room

temperatures oscillating between 15° and 23 °C and humid-
ities from 40% to 90%. During this ten year period we
detected no changes.

The procedures presented here pertain particularly to the
preparation of human anatomical specimens. But these same
procedures may be used based also on the results that we have
obtained using other mammals.

When comparing the costs-benefits of a brain specimen
treated with the procedure of Romero-Sierra etal. (1983) with
those reported here, we find that for general teaching pur-
poses the previously reported method was not only less
laborious in preparation and less costly in materials but also
produced esthetically superior specimens. One of the positive
features of the silicone deep impregnation method described
here, however, is that it produces specimens that can be used
for subsequent dissection and detailed study of internal struc-
tures. Capable of bringing about such versatile final products,
these methods help to produce not only better preserved
biological specimens but also to expand their usefulness.
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Features Memoires of a Collection
Addict1

I am honoured to have been invited
by Dan Faber to this renowned hall
where many of the great men of Cana-
dian geology have held forth in the past
one hundred years or so. Indeed, in this
very auditorium, packed to the rafters
with the overflow classes of the late
1940s, I gave my first university lecture,
substituting for my favourite professor,
T.H. Clark, who feigned illness to put
his graduate assistant to the test! I am
also honoured when I look at the
variety of people before me — directors,
curators, managers, technologists, and
collections experts from many
provinces of Canada and from places as
far away as Spain, Texas and Hawaii.

Let me confess at the outset that I
have been an inveterate collector for as
long as I can remember. My first col-
lections were zeolites from the Triassic
of Nova Scotia at Kingsport, when I was
about seven. Since then I have collected
sands of the world, airsickness bags
from 75 airlines, 150 axes, Newfound-
land and Canadian stamps of some note,
backfly larvae to help a biologist pal
doing research, fossils from many
different countries, and minerals
wherever I could find them. I collected
airplanes — more than 30 of them —
for the National Aeronautical Collection
while I was director of the National
Museum of Science and Technology. I
also collected steam engines, other bits
of trains, 80 automobiles, scientific
apparatus, ship models, and in Alberta,
dinosaurs and fossils galore.

I have lived through the period in the
National Museums of Canada when we
had already developed at the National
Museum of Science and Technology a
first-class registration system. I looked
on sadly as the federal government
spent tens of millions of dollars on an
enormous centralized computer, when
it would have been far more useful to
place small computers in each museum.

When I became director of the
National Museum of Science and Tech-
nology in 1966, I found the museum's
artifacts scattered in unorganized ware-
houses among the collections of the
other federal museums. The next year
we had a building of our own and
artifacts were literally piled into avail-
able corners. Over a five-year period
there was a rapid evolution from open
racks to closed and secure rooms with
racks, and eventually several tens of

By David M. Baird, O.C.

thousands of square feet of warehouse
space with a highly developed index
card system with pinpoint location of
each specimen. We scored 98 percent
every time the Auditor General turned
up with his surprise visits. From there,
another seven years of evolution lead to
an in-house computer system.

In looking over the subjects of papers
in your program for the next couple of
days, I see items of special interest to
distinctive parts of the collections com-
munity. My approach to collections in
these following remarks is really an
offshoot of an interest in museums in
the broad sense and in how I believe
they should be run. Having built two
major museums, the National Museum
of Science and Technology in Ottawa
and the Tyrrell Museum of Palaeon-
tology in Drumheller, I look back on
two very successful museums from the
public's point of view. I look back with
pride on two museums that were
organized so they could function
smoothly and accord an important
place to collections management.

In surveying modern museums, one
has to realize that there are many vari-
eties of institutions. In some, little more
than collections, have made them
museums. At the other end are museums
that are very successful in the public
sector but have no collections whatever.
And, of course,- all gradations between
these two extremes exist in the museum
world. The most successful museums
are the science centres of present day
and, aside from things on display, most
of these have no collections. It is
interesting to note, however, as they
matured over a few years, collections
began to appear.

In 1967, the government of Canada
reorganized the national museums
under the National Museums of Canada
Act. It is interesting to look back on how
that act described the purposes of the
national museums as the demonstration
of the products of nature and the works
of man and the promotion of interest
therein. The act went on to say that to
carry out the demonstration and pro-
motion functions, the museums may
collect, preserve, exhibit, do research,
and many other activities. The primary
functions of museums were listed as the
demonstration and promotion of cul-
tural things, and that prominent in the
carrying out of these activities were

collection, preservation and research.
I have felt throughout my museum
career that there are three primary divi-
sions of activities in museums whose
heads, under such titles as assistant
director, vice-president, or another,
should report straight to the director
within a management committee. These
divisions are general administration,
public programs, and curatorial func-
tions, which of course include col-
lections and collections management. I
see natural history collections and their
management under the same principles
as all other collections and I have always
maintained that the registrar should be
one of the senior officers in major
museums.

The responsibilities of the registrar
or senior collections manager should
center on management and cataloguing
of the inventory of the museum. The
registrar should be responsible for the
security of the collections, and for the
well-being of the collection, i.e., its
maintenance and preservation through
a program of systematic inspection,
repair, and so on. The registrar should
be responsible for access to the collec-
tion, making it possible for those to be
there who have legitimate business, and
excluding those who do not. Access
means that curatorial input should be
easy and natural. If there is no curatorial
staff, as in some small museums, the
registrar may be responsible for acqui-
sition of collections. If there is curatorial
staff, the professionals, each in his or
her own field, should be responsible for
the actual content of the collections in
that field.

When one examines the duties
of collections managers, one has to
examine the purpose of the museum
and the purpose of the collection in that
museum, be it research, backup for
displays, documentation of a particular
time or times, or all of the above. The
purpose is a policy matter that should
be decided in other places and is not
essentially a duty of a registrar or col-
lections manager, although it is a matter
of great concern to him or her. A second
area of direct concern is the availability
of space. Is it large enough, suitable in
terms of controlled temperature and
humidity, reasonably secure, accessible?
The third area revolves around the
facilities for preservation. Do suitable
facilities exist for the control of insects

1. This was the Keynote Address at the Second Annual Meeting of SPNHC in May, 1987, at the Redpath Museum.
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in furs and feathers? Are zeolites and
specimens of evaporites kept under
anhydrous conditions? This area is
closely related to the restoration func-
tion in a museum and indeed often
overlaps it. Programs of regular inspec-
tion to see what needs to be done in
these related fields are shared between
registrars and curators. In technology
museums, for example, with large
numbers of automobiles, agricultural
implements, marine engines, electrical
generators, aero engines and similar
artifacts, it is necessary to have a program
of turning over moving parts and lubri-
cating them on a regular basis. Registrars
should be responsible to see that bat-
teries are removed from automobiles,
cameras, and the like.

Another area of concern is a system
for access to collections. Internal access
for staff of a museum — curators, for
example — has, in my experience,
caused problems when curators have
insisted on unlimited access to the areas
where specimens of their particular
interest were stored. My policy was very
firm, if the registrar was responsible for
the specimens and their preservation,
they must also be in charge of security
and, therefore, access. In my museums,
curators were expected to sign into
secure areas under the jurisdiction of
collections managers. Scholars from the
outside also needed access, and a system
had to be developed to protect the
specimens and also the scholarly
privilege of access to precious artifacts.

A last major concern involves acqui-
sition and disposition. The limitless
attic, which a lot of museums have
become, often results from a lack of
clear policy on collections. What a col-
lection is meant to do would dictate
limits on its size and quality. When one
begins a museum, for example, one may
have little in collections. I remember
well when the National Museum of
Science and Technology acquired its
first Model T Ford. A decade later, it had
six Model T Fords, clearly too many; a
disposition policy was accordingly

developed. It was quite wonderful to
see auditors in disarray when the actual
number of Model T Fords on hand was
less than the number purchased — two
of them had been pirated for parts to
make the remaining four perfect!

These general principles of collec-
tions are more or less universal, but in
natural history, some of them would be
emphasized while others played down.
Some particular problems occur, such
as the inevitable deterioration of dead
life forms, the slow hydration or dehy-
dration of mineral specimens, disin-
tegration of fossil-bearing shales, and
so on.

It is clear that a collections manage-
ment system or Policy has to be tailored
to fit the needs of individual insti-
tutions. The most fundamental part of
good collections management seems to
rest on a clearly established policy for
the museum itself, both as to its basic
purpose and the purposes of collections
inside that institution. How big should
collections be in numbers and kinds of
specimens, how much space should
be allocated to them, what are the areas
of collections and interests, and how
large a staff should there be? Registrars
have a large and important role in a
well-run institution and should be
senior officers. I say this sadly, as I recall
the struggles in two civil services to
get a proper classification for registrars
in order to attract well-qualified
personnel.

We developed a card index system
as our first registration system in the
National Museum of Science and Tech-
nology. It was carefully engineered to
satisfy the requirements of a broadly
based collection, from scientific instru-
ments to agricultural combines, from
fine watches to fire engines, from one
of the world's largest and most signifi-
cant aeronautical collections to several
300-ton steam locomotives, from boxes
of radio tubes to giant castings weighing
tons. It told what the object was, when
it was collected, by whom, exactly
where it was located in the warehousing

system, what condition it was in, what
preventative maintenance was required,
on what dates, pictures to identify the
piece, a careful system of accounting for
specimens on loan, on exhibit, or in
study areas — all of these things are
now more or less standard. We created
a complete duplicate system and stored
it in a different building in case of fire.
In the mid-seventies, a shift began
towards the computerization of this
superb system which was developed in-
house. It was based on a small computer
which was generally ideal for that par-
ticular museum. The system continued
to evolve to the state where the regis-
trar was able to say, albeit laughingly, "it
was now even curator proof!"

For natural historians all the living
world is a collection. The preservation
of vanishing species is certainly a spe-
cial responsibility. How to preserve and
display extraordinarily fragile specimens
where every conceivable law is contra-
vened is special. What to do about
historical collections — Darwin's
original beetles or those of pioneer
geologists in northern New York state
— or what to do with them when they
become redundant or shabby-looking?

The central purpose of science
museums remains the contribution that
they can make to the scientific and tech-
nological literacy of the population-at-
large. It is becoming more and more
important for mankind to realize what
it is he is dealing with in problems of
population, of food'supply, of the des-
truction of ecological frameworks, of
the pollution leading to that destruc-
tion, and of our general abuse of the
natural world we live in. It is here that
custodians of collections should find
their greatest satisfaction in serving
society.

I leave you on an optimistic note
saying: Be of good cheer, for museums
and collections and those that labour in
them have an important role in society.
With wit and imagination you can do
your part in a worthy cause.

Dr. David M. Baird is a consultant for managing and developing museums. He is
presently helping to develop the Rideau Canal museum in Smiths Falls, Ontario. He
lives in Stittsville, a smalt town just west of Ottawa,
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The Embryological
Collection of the Hubrecht
Laboratory
By G.C. Bangma

The Hubrecht Laboratory Embryo-
logical Collection is an extensive,
unique collection of microscopical
slides and embryos preserved in alcohol
pertaining to the normal development
and placentation of vertebrates. This
paper outlines the origin and present
state of this collection, offering possi-
bilities to use the collection for research
purposes.

Founders of the Embryological
Collection

The greatest part of the Embryo-
logical Collection was assembled by
two prominent zoologists, Professor
A.A.W. Hubrecht and Professor J.P. Hill.
A.A.W. Hubrecht (1853-1915) (Fig. 1)
was Professor of Zoology and Com-
parative Anatomy at the University of
Utrecht from 1882-1910 and in 1910 he
was appointed Extraordinary Professor
of Comparative Embryology. Hubrecht
took great interest in vertebrate phylog-
eny. In his opinion, comparative studies
of normal development and placentation
would clarify phylogenetic relationships
of vertebrates. He collected material
of many insectivoran, prosimian and
primate species from all over the world,
but particularly from the Indonesian
Archipelago, then a Dutch colony. His
observations on mammalian embryo-
logy and placentation were published in
28 papers, including three Normal
Tables. When Hubrecht died in 1915, he
left a large collection of microscopical

Figure 1 - Ambrosius Arnold Willem
Hubrecht (1853-1915).

slides and preserved material. To main-
tain this valuable collection, his family
raised a sum of money to serve as capital
for the "Hubrecht Fonds", which is
supervised by the Royal Netherlands
Academy of Sciences.

The interest was used to establish an
international centre for embryological
research, the Hubrecht Laboratory, in
which the collection was housed. Until
1973 the Hubrecht Laboratory was the
seat of ITnstitut International d'Embry-
ologie, now the International Society of
Developmental Biology. This society
was established in 1911 on the initiative
of Professor Hubrecht as an organi-
zation of leading European comparative
embryologists. Since 1987 the Hubrecht
Laboratory has been the administrative
seat of the European Developmental
Biology Organisation. Presently, the
Institute's main activity is research on
fundamental problems of animal
development, in particular the early
development of vertebrates.

Further Development of the
Collection

Hubrecht's collection was gradually
extended by acquisition of embryolog-
ical material, mainly by purchase or
exchange. Other collections were also
added, such as those of L. Glaesner
(Triturus), A. Dohrn (fishes), and E.
Selenka (primates). A listing of these
donations is available. J.P. Hill
(1873-1954) (Fig. 2) was Demonstrator

Figure 2 - James Peter Hill (1873-1954).

of Biology in the University of Sydney
(Australia) from 1892 onwards and col-
lected embryological material of the
Australian endemic mammalian fauna;
viz. Monotremata and Marsupialia. In
1906 he was appointed Professor of
Zoology and Comparative Anatomy in
the University of London, and from
1921-1938 he held the chair of
Embryology and Histology. During this
period his collection was enlarged,
mainly by purchase, both with mar-
supial species from South America and
many other mammalian species from
Africa and Madagascar. His bibliography
lists 50 papers on development and
placentation.

In 1967 Hill's collection was trans-
ferred to the Hubrecht Laboratory on
permanent loan from the University of
London, which doubled the embryolog-
ical collection of the Hubrecht Labora-
tory. Many of the embryos in the
collection are from species that are
relatively rare, difficult to obtain, or at
present endangered. In addition to
material pertaining to normal develop-
ment, some classical "experimental"
collections, and a collection of mouse
mutants were incorporated because of
their uniqueness and continuing scien-
tific value. Among these are the col-
lections of H. Spemann, O. Mangold,
C.P. Raven and H. Griineberg.

At present the Hubrecht Laboratory
Embryological Collection consists of
about 80,000 microscopical slides
(Fig. 3) and 2,000 jars with specimens
preserved in alcohol (Fig. 4) pertaining
to more than 600 vertebrate species.
Thirty-five species are represented by
extensive series of microscopical slides
covering a complete range of develop-
mental stages. The collection is acces-
sible through a concise catalogue, edited
by the previous Curator Dr. E.G. Boteren-
brood, and through two extensive card
indexes. An alphabetical register of the
more than 1,200 taxonomic names and
synonyms used is also present. All
specimens are described in 100 original
catalogue books. Of great scientific
value are the many original notes,
drawings, photographs etc., relating to
the material in the collection. Further-
more, ca. 200 publications based on col-
lection material are present.

It should be emphasized that the
Hubrecht Laboratory Embryological
Collection is available for research on
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Figure 3 - Slide-cabinets of the
Embryological Collection
dating from the time of
Hubrecht.

Figure 4 - Jars with specimens preserved
in alcohol.

the development and placentation of
vertebrates. The collection may be con-
sulted at the Hubrecht Laboratory,
where adequate research facilities are
available. Under certain conditions it is
possible to borrow material from the
collection. A copy of the catalogue is
available on application. In special cases
financial support in the form of a short
term grant can be supplied.

Mrs. Dr. G.C. Bangma is Curator of the Hubrecht Laboratory Embryological Collection
at the Netherlands Institute for Developmental Biology in Utrecht. Additional informa-
tion and visits can be arranged by writing to Dr. Bangma at Uppsalalaan 8, 3584 CT
Utrecht, The Netherlands.
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Systematic Collection Curators as Historic
Preservationists: Case Studies from the MCZ
Mammal and Bird Departments
By M.R. Massaro

Founded in 1859 by Louis Agassiz,
the Museum of Comparative Zoology
at Harvard University, Cambridge,
Massachusetts, is an example of the
unprecedented growth of natural his-
tory museums during the second half of
the nineteenth century — not only on
this continent but throughout the
world. Thus the collections of the
Museum of Comparative Zoology house
some of the oldest zoological specimens
extant in the New World. Like other
natural history collections which date
to the mid-nineteenth century, the in-
ventories of the Bird and Mammal
Departments owe much to the heyday
of expeditionary biology and exploratory
government surveys.

Henry A. Ward's Contributions
In their formative years, few

museums had enough staff or resources
to handle large numbers of specimens
for exhibit. For these purposes, they
often turned to the services of Ward's
Natural Science Establishment in
Rochester, New York. Specimens were
either sent to Ward's for state-of-the-art
mounting or they were purchased
directly from the firm's catalogue which
was amply stocked by the collecting
activities of its founder, Henry Augustus
Ward, merchant-naturalist par excel-
lence. Ward's collecting trips took him
to the far corners of the globe to seek
and then sell his specimens (Kohlstedt
1980; Sheets-Pyenson 1985).

Accession catalogues for the period
1870 through the 1890's document a
brisk business with the Rochester firm.
Ward's mounts still dominate the MCZ
exhibits today, their localities fully
reflecting Ward's itinerary. Ward's
mounts, now averaging 100 years old,
are still in good condition with the
exception of cracking and splitting of
some of the tougher hides of large
mammals. Among the more curious of
Ward's preparations are two mounted
dolphins dating back to the 1880's.
These specimens are covered with an
outer coat of paint, beneath which is a
layer of plaster, followed by wax, and
finally, skin. X-rays are planned to deter-
mine what material lies beneath these
layers.

Mammal Collections of the
Museum of Comparative Zoology

Many mammalian specimens are of
special interest due to their extreme
antiquity. Included among them, a
series of red squirrels collected in 1847
by Louis Agassiz before he founded the
museum; skulls of the first-described
male and female gorillas, also collected
in 1847; a Towensend's chipmunk col-
lected in 1836; and a white-tailed deer
collected in 1832 (the oldest skin and
skull respectively discovered to date in
this collection). In addition, there are
many specimens of rare, endangered,
and extinct forms, among them the
Tasmanian wolf or thylacine, the aye-
aye, Florida panther, eastern mountain
lion, and the paratype skin of the
Newfoundland wolf, Canis lupus beo-
thucus, (one of only two known skins
of this extinct subspecies).

Possibly other collections as old as
those of the MCZ have a "skeleton or
two in their closets", so to speak or a
curatorial faux pas they would just as
soon forget. Our faux pas was a case of
the unwitting destruction of historically
valuable material. When a mounted pair
of unwieldy, untagged, and badly deteri-
orated northern elephant seals was
taken off exhibit a number of years ago,
and attempts to place them in other
museums proved unsuccessful, a deci-
sion was made to discard them rather
than store them. A photographic record
of their disassembly was made revealing
their method of construction, and their
severed heads were saved. It was only
later that the specimens were recog-
nized in photographic plates in the
Museum's Annual Report for 1908-09
and their true significance realized.
Purchased in 1908 from Rowland Ward,
a London natural history dealer, these
specimens had belonged to the last
remaining herd of this species on
Guadelupe Island off the coast of Baja
California. By 1890 the population
had dwindled to a single herd of
between 20 and 100 seals (King 1983)
and the species was believed doomed
to certain extinction. Samuel Henshaw,
then Curator, states in his Annual Report
for 1908-09 that this species "if not
extinct, is at least on the verge of exter-

mination, and while its fate is re-
grettable, the Museum is fortunate in
securing such admirable specimens of
a distinctly American mammal. The
male.. . is so far as known the only one
in America.'' But somehow the Guade-
lupe herd not only survived but ex-
panded, its descendents re-colonizing
most of the species' former range. Thus
all subsequent generations of northern
elephant seals can trace their ancestry
to this bottleneck herd from which the
MCZ specimens were collected.

Several conservation measures are
being implemented as part of a renova-
tion currently in process, including
transfer of specimens from wooden
storage cases into metal ones, removal
of chemical fumigants from the collec-
tion, and use of unbuffered, neutral pH
trays and tissue paper to line cabinet
drawers. New specimen labels are being
printed on archival-quality,paper and
Mylar-encapsulation of old labels is
taking place, following the method pro-
posed by Hawks and Williams (1986).

Bird Collections of the Museum of
Comparative Zoology

A pair of Chinese golden pheasants,
known as "Washington's pheasants",
the oldest known specimens within the
Bird and Mammal Departments,
celebrated their 200th anniversary on
February 27, 1987. A gift from General
Lafayette to George Washington sent
from the Royal Aviary in Paris, these
birds graced the lawns of Mt. Vernon
until their demise in 1787. Charles
Willson Peale, who is often called the
father of natural history museums in
America, requested that the dead birds
be sent to his Museum in Philadelphia.
Washington obliged and these birds
represent one of Peak's earliest efforts
to mount specimens in a naturalistic
attitude. So pleased was Peale with
his own handiwork that he wrote Wash-
ington that he would be pleased to
accept more birds from Mt. Vernon for
the museum. . .but that next time he
(Washington) should remove the bowels
and pepper the body cavities before
sending them on the two-day stage ride
to Philadelphia. He added, but not salt,
please, as this would ruin their feathers
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Wilson's figure of Caprimulgus ameri-
canus, (= Chordeiles minor) the
common nighthawk, from his Ameri-
can Ornithology, volume 5, (1812),
p. 65, plate 40, figure 1. Photo by
A.H. Coleman.

(Sellers 1980, p. 25). The Museum of
Comparative Zoology has plans to up-
grade this exhibit, changing its lighting
and location from immediately over a
functional radiator, thus eliminating a
literal "pheasant under glass" situation.

The Bird collection is remarkable for
the longevity of its earliest holdings.
The Lafresnaye Collection consisting of
several thousand specimens from the
Americas dating back to the late 18th
and early 19th century, and specimens
from the old Peale Museum spanning
the same period are surely among the
oldest preserved higher vertebrates in
North America. Specimens from the
Peale Museum came from many sources.
For example, C.W. Peak's self-portrait of
1822, which was located in the entrance
to one of his exhibit halls shows an
unprepared turkey specimen recently
brought back by his son Titian from the
Long Expedition to the American West.
This turkey shown in the portrait's fore-
ground was mounted and later served
as the model for Titian Peale's plate in
Charles Lucien Bonaparte's continua-
tion of Wilson's American Ornithology
(Sellers 1980). The mounting is still on
reposit in the MCZ collection today. The
Long Expedition to the American West
was the second federally funded ex-
ploration of the West following that of
Lewis and Clark earlier in the nine-
teenth century. Former Peale Museum
specimens also include those which
Titian Peale collected on the Wilke's
Expedition to South America and the
South Pacific in 1838-42.

Peale's specimens came to the MCZ
by an interesting path. When the Peale
Museum closed its doors in 1849, its
holdings were sold. One half of the col-
lection was purchased by P.T. Barnum,
only to be lost in two subsequent
museum fires (1851 and 1865); the other
half was sold to Moses Kimball for his
Boston Museum. When the latter
museum closed in the 1890's, its collec-
tions were donated to the Boston
Society of Natural History. Finally in
1914 almost seventy-five years after the

MCZ #67855, without doubt, Wilson's
figured type, male, of Caprimulgus
americanus, preserved in the attitude
of 'booming' as in the figure. Skin has
been de-mounted. Photo by Rosamond
Wolff Purcell.

Peale Museum closed, the Boston
Society of Natural History relinquished
its non-New England holdings to the
Museum of Comparative Zoology.

Probably the most historically valu-
able Peale Museum specimens still in the
MCZ are those which served as subjects
for Alexander Wilson who wrote his
descriptions and composed his color
plates for his American Ornithology
between 1808 and 1814. This classic
nine-volume work includes citations to
Peale Museum-numbered specimens.
Many of these birds were described for
the first time by Wilson or presented
under a new name; some are also type
specimens. Despite the fact they are
nearly two hundred years old, the de-
mounted Peale/Wilson specimens are in
very good condition, due, in part, to
Peale's liberal use of arsenic in his taxo-
nomic preparations (Sellers 1980).
Among the oldest known specimen in
the Museum is the type specimen of
Lewis' woodpecker, Picus torquatus,
collected by the Lewis and Clark Expe-
dition of 1805-06. Because the original
Peale Museum labels were lost, many of
these specimens can only be identified
by their mounted pose, plumage pecu-
liarities, or other distinguishing charac-
teristics as shown in the plates of
Wilson's classic volume (Faxon 1915).
Among species for which the similarity
between mounted specimen and plate
is most dramatically illustrated are:
American bald eagle, nighthawk, barn
owl, roseate spoonbill, bluebird, red-
breasted grosbeak, and the extinct
Carolina parakeet. Also of interest to
both ornithology and the history of art
are two important type specimens in the
MCZ collection: Parkman's house wren,
Troglodytes parkmanii, and a sub-
species of hermit thrust, Turdus nanus,

both originally described by John James
Audubon in 1839.

There are many long-term preser-
vation problems among the skin col-
lections which are beginning to be
recognized. One is the migration of
organic resins and oils from the speci-
mens onto their labels, sometimes
totally obscuring valuable data (such as
measurements and precise localities)
which for many older specimens can be
found no where else. In turn, labels
degrade specimens; the close comple-
mentary relationship between specimens
and their labels and the significance of
original labels as historically vaulable
documents created by early naturalists
has been noted elsewhere (Hawks and
Williams 1986).

The mammal and bird collections of
the Museum of Comparative Zoology,
because of their antiquity relative to that
of most other non-European collec-
tions, serve as a laboratory for analyzing
aging natural history specimens and
associated material and for researching
new techniques towards conserving
them. And for those with curatorial
responsibilities for these collections, the
work has just begun. . .
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Guidelines for managing bird collections by Paisley
Cato. Muscology, No. 7, 1986. Texas Tech University,
Lubbock, Texas. 78 pp. $16.00 US.

The outstanding contributions of Texas Tech University
to museum science continue with this much-needed common
sense guide to the management of ornithological collections.
Paisley Cato has broken little new ground with this volume,
but has succinctly and thoroughly set forth collection
management guidelines which have too long been skirted or
ignored by those entrusted with the care of bird collections.
In generating this treatise, Cato solicited information from
thirty-three major bird collections, and received completed
questionnaires from twenty-nine.

Following a plea for the establishment of collection
management policy and procedure manuals and a five-page
discussion of ethical and legal issues related to collections,
the author presents a very straight forward primer on acqui-
sitions, specimen preparation, documentation, storage and
maintenance, information, retrieval, and collection use. Again,
Cato concentrates on presenting rational, common-sense
approaches to collection managements. This guide is clearly
not intended as a forum for new, untested techniques,
materials and treatments; while many advances in what to
do (and, perhaps more importantly, what NOT to do) with
bird collections are in the works, Cato's conservative
approach based on existing practices brings us a welcome
infusion of practical information and heightened awareness.

Following are some thoughts and criticisms that have
come to mind as I have used "Guidelines for Manging Bird
Collections". The key word here is "used" — I have used
it continually and completely in reassessing and/or reaffirming
my techniques at the Natural History Museum of Los Angeles
County, and always with admiration for the author and the
timeliness of her endeavor. It should be noted that many of
the criticisms below are leveled not in any sense at the author,
but all of us, collectively, for a belated entry into the realm
of a "preservation awareness' for natural science collections.

I believe that greater emphasis on the complete
documentation of preservation methodologies is in order.
Only hinted at the bottom of p. 19, the recording techniques,
treatments, and materials used in specimen preparation is
vital, as subsequent analytical use of these specimens require
a known history of preparation, preservation, and storage
environment. How helpful it would be today, for example,
if the use of arsenical compounds in study skin preparation
had been routinely, honestly, and retrievably recorded over
the last century and a half. Where such preparation pro-
cedures are standard, they may be described in a Policy and
Procedures Manual, with variations recorded in the specimen
preparation catalog.

Perhaps biased by our primary technique at LACM, I
would have preferred a more substantial discussion flat
skin/complete skeleton preparations, over and above the
oft-cited but rather awkward technique of Norris. In fairness
I point out that Cato's work was not intended to be a
thorough, critical evaluation of preparation techniques; I
eagerly await, as does Ms. Cato I am sure, the publication of
the survey of avain specimen preparation techniques by
Steve Rogers and his co-workers at the Carnegie Museum of
Natural History.

Problems associated with fluid preservation are treated
rather simplistically, though Cato was perhaps wise in
avoiding this rather messy can of (pickled) worms. Storage
in 70% ethanol seems to be the technique of choice (91%
of the collections surveyed). It seems that considerable dis-
pleasure regarding the use of phenoxetol has arisen since
"Guidelines" went to press. Ornithologists have tradition-
ally been guilty of reversing fluid-preparation for damaged
specimens, or those left over after a long day of skinning
efforts. The vast research use potential of properly prepared
and stored spirit specimens in fluid, not just the "dregs" of
a collection. The work of Peter Cannell (in MS) at the National
Museum of Natural History (Smithsonian Institution) will
expand greatly on this theme.

Surprisingly, the discussion of skeleton preparation
makes no mention of masceration, a bacterium-mediated
method that is preferred by many researchers and a great
many technicians who are allergic to dermestids and their
frass.

The section of Storage and Maintenance contains a brief
but important discussion of conservation, treating storage
facilities, temperature, relative humidity, light, dust and
pollutants, insect pests and fumigation, and emergencies and
disasters. The discussion of insect pests is heavily slanted
toward fumigation procedures, echoing existing practices in
bird collections. Those entrusted with the care of bird
collections would do well to emphasize general house-
keeping, careful monitoring, and, where possible, non-
chemical methods of pest eradication (Such as freezing); these
aspects of an integrated pest management program are not
emphasized in Cato's "Guidelines". Twice (p. 48 and p. 66)
Cato recommends fumigation of incoming local specimens;
loan recipients should consider, however, that lending
institutions may not permit such treatment of their speci-
mens. Isolation and monitoring is always a preferred first
alternative to preventive fumigation.

In recommending regular monitoring and topping off of
jars in fluid-preserved specimen collections, Cato should have
pointed out that mere topping off will, over time, result in
undesirably low preservative concentrations since alcohols
evaporate more readily than water.

While the guide is well-produced and generally error-
free, I note, for the record, that the captions on p. 54 have
been reversed.

In reviewing "Guidelines for Managing Bird Collections",
my only nagging concern is that this work might not reach
those who most need enlightenment. This booklet is an
indispensible basis for collection management decisions in
any institution housing bird specimens. Its availability is now
well known to those in major institutions, but I wonder how
many curators of small collections, particularly those in col-
leges and universities, need to made aware of the existence
of this guide. I would go so far as to say that "Guidelines
for Managing Bird Collections" should be required reading
for students in ornithology classes; instructors of such classes
would do well to purchase and thoroughly review this work,
for it is well-curated collections of birds that form the basis
for the science of ornithology. We must all strive to spread
the message contained in "Guidelines", as well as that in
similar collection preservation literature currently being
generated.
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"Guidelines for Managing Bird Collections" achieves and
exceeds its modest goal as a status report and primer on
ornithological collection management. An unstated goal, also
fulfilled, is to get those who manage bird collections to
thoroughly and critically examine their practices with an
eye toward long-term specimen preservation. Cato's work,
coupled with ongoing research on specimen deterioration,
storage environments, and documentation practices, will
certainly give rise to more thorough collection management
guidelines down through the years.

Kimball L. Garret
Natural History Museum of Los Angeles County
Los Angeles, California

The Insect and Spider Collections of the World by Ross
H. Arnett and G. Allan Samuelson. EJ. Brill/Flora &
Fauna Publications, Gainsville, Florida, 1986. One
volume, paper, spiral bound, bibliography, indices.
220 pages. $19.95 US.

The goal of this publication is to provide a complete
reference to all the insect and spider collections of the World,
in both the public and private domain, and to the personnel
who administer and maintain them. The authors intend it to
be a generally useful reference for location of specimens
deposited in collections and to provide for establishment of
a series of codons which will allow uniform citation of the
location of specimens in research publications. For each col-
lection, the authors have attempted to provide information
about the overall size of the collection (in terms of numbers
of specimens, drawers, boxes, vials, slides, etc.), the geo-
graphic coverage or areas of specialization of the collection,
notable units or special taxonomic or geographic strengths
of the collection, historically important or other significant
collections which have been incorporated as subunits of a
larger collection, and the names and addresses of curators
in charge of the collections.

The book is primarily divided into two sections: Part I,
which treats collections associated with public institutions;
and part II, which deals with private collections. The
organization of these two setions is somewhat different.

Part I is a list of public domain collections arranged
alphabetically by country. Provinces, states or other pertinent
political or geographic subunits are arranged alphabetically
within countries. A particularly useful characteristic of this
arrangement is that the authors have provided cross refer-
ences for many islands, smaller geopolitical areas, or regions
with alternative names when these have been included within
other, more inclusive, geopolitical units. This arrangement
of information works very well, and I had surprisingly little
trouble locating information about the collections available
in most geographic regions. However, I was not able to
discern any logical or consistent order to the listings of col-
lections within the smallest geopolitical unit cited. However,
this seldom created problems in locating information about
a collection. Those geopolitical regions within which there
are no known collections are also listed, and the lack of
collections clearly stated.

Part II of the book treats collections held privately. The
information provided is similar, but the arrangement is
alphabetical by individual. The authors required that each
collection listed be "registered" at a recognized public insti-
tution which maintains a collection. The goal of this was to
insure that the location of specimens housed in a private
collection could be tracked in the future by contacting the
institution with which the collection was registered. In the
long run this may prevent loss of some private collections,

but it probably also resulted in lack of response from many
individuals holding private collections of insect or spiders.

The goal of the authors was to provide the same types
of information for all collections. In this respect the book
is clearly incomplete and the treatments of individual col-
lections very uneven. This problem, which is recognized by
the authors, is a direct result of the way that information
about collections was gathered for this book. Information
was accumulated by sending a series of questionnaires and
letters to all institutions and individuals which were known
or suspected to maintain collections. Even with repeated
requests for information and with notices placed in profes-
sional journals and newsletters, the questionnaires often failed
to reach the appropriate individuals in some institutions.
Thus, information about many collections, often large and
well-known collections, is missing. Also the authors were able
to include only that information which was supplied by the
respective curators, resulting in very uneven treatment of most
collections. These problems are largely unavoidable in a book
of this nature, and the authors decided, correctly in my
opinion, to go to press without a full return on their ques-
tionnaires. In spite of this lack, the amount of information
about insect and spider collections is considerable, and the
world perspective is an especially valuable contribution.
Additionally, the authors have stated their intention of pub-
lishing a revised edition or supplement as soon as sufficient
information is available.

Two indicies provide access to the information included
in the collection descriptions. An "Index of taxa" allows the
user to search for those collections which have stated
strengths in a particular taxonomic group. This should be a
very significant aid to systematists and other researchers who
are seeking information about, or research material in,
specific groups. An "Index of curators and collections" pro-
vides access to information in the collection descriptions
about the curators associated with collections, and, perhaps
of even more value, access to information about historically
important or other significant collections which have been
incorporated into larger collections, at least in so far as this
information has been included in the collection descriptions.
In this latter index, collection entries are distinguished from
curator entries by the addition of "coll" after collection
entries. This works reasonably well, but access to this in-
formation may have been more efficient if the authors
had separated the curator and collection entries into two
independent indicies.

An additional important section of the book is a list of
all known public and private collections and a proposed
4-letter codon which signifies each collection for literature
citations. The authors have also listed known 2- and 3-letter
codons which have been used previously in the literature and
provide cross references to the appropriate 4-letter codon that
they prefer. If researchers would apply the codons suggested
here consistently, it would provide a stability and uniformity
of such citations which is sorely needed in the literature. The
authors admit that this section is incomplete and solicit infor-
mation about other previously cited codons or collections.

The authors include two short sections which outline
the protocol for borrowing and using borrowed specimens,
and for submitting specimens for identification. The "rules"

. listed are actually guidelines and are not binding. However,
they provide a reasonable discussion of those aspects of
professional usage that are so important for keeping the inter-
national system of collection accessability working. The
guidelines discussed probably represent a reasonable approx-
imation to the policies of most lending institutions and
individuals, but the authors state explicitly that policies vary,
and individual arrangements must be made in each instance.

In summary, this book is a valuable resource to that part
of the scientific community which uses insect and spider col-
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lections. In spite of the fact that this first edition is very
incomplete, it provides a substantial amount of information
about such collections that was previously unavailable. As
information about other collections is supplied and the
authors bring out revised editions, this book will become
more and more valuable. This first edition should help alert
curators and other researchers to the need of this type of
catalog, and hopefully, will encourage them to make the
necessary information about insect and spider collections
available to the authors. The authors have included the
appropriate questionnaires for submitting information as a
separate section in the book.

James S. Ashe
Field Museum of Natural History
Chicago, Illinois

A World List of Mammalian Species,1 2nd ed. G.B.
Corbet and J.E. Hill, Facts on File, 254 pp., 1986.
$29.95 US.

A purpose of taxonomy should be to provide a directory
of life forms. A plethora of books of lists has appeared in
recent years despite the fact that field biologists estimate the
number of undescribed species at about ten times the number
which now have names. Most are small, but as Corbet and
Hill point out for mammals, ' 'several new species. . . are dis-
covered every year.'' Any world list of species in any group
is premature today.

Nevertheless, attempts such as this one could be enor-
mously useful to persons in other branches of science and
management of natural resources if they at least clearly state
the standards and principles of the authors. Unfortunately,

this list does not. There is no definition of "species," and
the introductory remarks reflect muddled thinking. Forms
that' 'interbreed freely'' to the extent of supporting significant
commerce, such as domestic cattle and bison, are placed in
separate genera; whereas forms that display character diver-
gence and that apparently cannot readily cross (rock wallabies
Petrogalepenicillata and P. inornata; voles Microtuspenn-
sylvanicus and M. breweri) are synonymized. The result does
an abiding disservice to the diversity of life: the purely arti-
ficial higher taxa in genera and families are irrationally split;
many real species — distinct evolutionary lineages — are
lumped together.

This book is a collection of unsubstantiated and un-
defended opinions. This situation will not be alleviated until
taxonomists agree on some set of principles or standards. The
most elementary principle would be all forms so closely
related that they can cross and produce viable offspring are
as closely related as species can be and still — even arguably
— be called species. They are certainly congeneric.

The treatment of names of domestic forms and some
wild ones ("Odocoileus" for the American deer genus
Dama) flies in the face of the rules of nomenclature. A second
principle should be: stability of nomenclature will be most
rapidly achieved by obeying the rules, not abrogating them.

James D. Lazell, Jr.
Peabody Museum
New Haven, Connecticut
and
The Conservation Agency
Jamestown, Rhode Island

1. Review of A World of Mammalian Species was reprinted from
American Scientist 76(2):193, Published by Sigma Xi: The Scien-
tific Research Society, New Haven, CT.
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Correspondence

Dear Editor,
I am writing in regard to the article "Teaching with

Natural History Specimens" by Mary Anne Dancey and
Joanne G. Faber (Collection Forum vol. 3, no. 1 & 2).

One cannot help but agree with the sentiments expressed
by the authors in the opening paragraph. There is no denying
the fact that handling natural history specimens offers
students a valuable learning experience, and it is difficult to
procure suitable specimens for hands-on teaching. However,
in defence of curatorial types who refuse to relinquish cata-
logued specimens for hands-on teaching, it is an unfortunate
fact that seemingly redundant specimens are often the least
suitable for this purpose, because they are probably contami-
nated with such toxic substances as arsenic, lead, mercury,
and strychnine. Fenn (1987) ably outlines the many potential
hazards in handling preserved natural history specimens and
offers some interesting suggestions for providing an inter-
active experience without allowing students to touch the
material.

Even more disturbing is the suggestion that road kills and
other natural casualties be used to fill gaps in teaching col-
lections. "Goulish" aspects notwithstanding, in so doing the
authors run the risk of exposing themselves and their students
to a number of potentially dangerous pathogens (Rossol 1983;
Irwin, Cooper, and Hedges 1972). They do take care to
suggest boiling and bleaching turkey bones, but no such
precautions are recommended for handling the probably
parasite ridden bodies of animals that have died of unknown
causes and may be infected by any number of serious diseases.

Dancey's and Faber's intentions are laudable; unfor-
tunately their practices are not. It is the responsibility of
educators, while seeking innovative techniques, to be aware
of potential health and safety hazards and not to advocate
practices that may threaten the well-being of their students
or themselves.
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Janet Waddington
Royal Ontario Museum
Toronto, Ontario

Dear Editor,
This letter is a reply to Ms. Waddington's concerns for

health and safety in obtaining teaching collections.
The main intent of our article was meant to point out

our difficulties in acquiring, maintaining, replacing and
storing teaching collections, but not "at any cost". Ms. Wad-
dington is concerned about a subject that is not even included
in our paper.

We did not believe it was necessary in our brief article
to point out health and safety problems in obtaining
specimens for teaching; perhaps if the audience were the
general public, we would have taken the time to point out
— beware of being foolish while being "ghoulish". The same
obligations to take precautions apply to museum educators
as they do to curatorial staff. It's nice to know that there are
individuals, such as you Ms. Waddington, who are concerned
about the health and safety of students and teachers of natural
history.

One does not need to be particularly well informed to
realize that one does not freely handle the carcass of a red
fox in areas like Ontario where the high incidence of rabies
is well publicized. However, we belive that a pheasant meeting
its demise on the grill of a speeding car is less of a threat,
as are hummingbirds which break their necks attempting to
get at a bouquet of lilacs on an inside window sill.

All our "gifts" are first shown to our capable staff tax-
idermists for their opinions on whether or not they should
be prepared for teaching purposes. Skins and pelts are treated
and tanned by modern techniques, hopefully our taxidermists
are knowledgeable enough so as to avoid danger; so in taking
care of themselves, they inadvertently take care of our
teachers, students and visitors.

We agree with Ms. Waddington that very old specimens,
such as those tanned with arsenic and other toxic substances
can pose problems. However, when mounted and sealed in
plexiglass cases, students are able to see the animals up close
and observe details of their adaptations in complete safety.

One of the most difficult problems for natural history
educators is obtaining enough specimens owing to limited
budgets. If they can not be obtained from taxonomic col-
lections nor from the misfortunes of nature, then our only
hope is to use farm-raised specimens. Does anyone know
where a good blue jay farm is located?

Mary Anne Dancey
Joanne Faber
National Museum of Natural Sciences
Ottawa, Ontario
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Miscellany

Natural History Collections Care —
A Symposium

2-4 November 1988 at The Transvaal Museum, Pretoria,
South Africa. To discuss recent changes in the concept of
collections management; to present results of collections
management research; to discuss specimens preparation;
documentation; data management; specimen conservation;
fumigation; storage; environment; loan management; funding.

Elizabeth M. Jones,
Transvaal Museum,
Box 413,
Pretoria 0001,
South Africa.

Natural History Collection Seminars —
France

France is having meetings and seminars at various sites
on the management of natural history collections.

On 24-27 November, 1987, at OCIM, Montpellier, a
seminar was held entitled: "The Conservation of Zoological
Collections.'' As a result of that seminar, a publication was
released entitled, Collections de Zoologie, remarques sur leur
conservation, Note Technique, pp. 1-21, OCIM, 17, rue Abbe
de l'Epee-3400 Montpellier. Authors were Louis Demay,
Natural History Museum of Nice; Michelle Dunand, Natural
History Museum of Grenoble; and Robert Jullien, Office de
Cooperation et dTnformation Museographiques, Montpellier.
The main titles in the publication (in French) include:
1. Causes of deterioration, 2. Recommended treatments,
3. Cleaning and Reconditioning specimens, 4. New techniques
of preparation.

The next seminar will be held 26-28 April, 1988, at
OCIM, Montpelier. It is entitled 'Administrative Documen-
tation of Natural History Collections, the system MDA and
its computer program "MODES".

The following seminar will be held 12-14 October, 1988,
at Ecole du Louvre, Ecole du Patrimoine, Paris. It is entitled,
"Museums and Natural History Conservation, What? Why?
and How?"

Message from the Editor

Since Collection Forum is a new publication, it would
be useful to describe how authors get their manuscripts
published.

It is a good idea for authors to send their completed
manuscripts to a friend, colleague or another member of
SPNHC who is working in a closely related field. Looking
through our membership directory will help to identify such
a member. This help will allow the author to identify para-
graphs or ideas that are not written clearly. Authors may know
what they are trying to say but others do not.

When authors feel their manuscripts are ready for pub-
lication in Collection Forum, they should read and follow
"INSTRUCTIONS TO AUTHORS OF COLLECTION FORUM",
found in a recent issue. Authors should type their manuscripts
in the format of a paper previously published. They should
follow, in particular, the format for references.

Authors must send three copies, one original copy and
two duplicates. When manuscripts are received by the Editor,
the two duplicate copies are sent for peer review to two
individuals knowledgeable about the subject. Authors may
suggest reviewers, but the Editor reserves the right to select
the final reviewers. If two reviewers disagree, then a third one
is selected to determine whether or not the manuscript should
be accepted. The peer review system is believed to provide
the best method of imposing a uniform scientific standard
on manuscripts. The main problem, however, is that it offers
little reward to those who service it. Collection Forum puts
the names of reviewers on the Editorial Board in issues which
they helped. Depending upon the collective comments of the
reviewers, manuscripts are either sent back to the author for
revisions or they go for proofreading, copy editing, layout,
and printing.

Daniel J. Faber
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Cover of Collection Forum
The cover of this issue of Collection Forum is a reproduction of a ' 'Bear Clan Blanket Design''

by Simon Brascoupe. The original blanket design was executed in a unique inlay and applique
technique in wool duffle. The fine stitchwork was done by his wife, Carol Leslie-Brascoupe. It
was originally designed as a blanket for children, but collectors are buying them as wallhangings.

The bear image is both ancient and universal to most cultures around the world. Simon said,
"You can find the bear image in cosmology in Western Europe, East India, and in many North
American Indian cultures." Researchers have found that the bear goes back to very early Man.
In France large numbers of skulls of the great cave bear were found in the same caves as ancient
cave art. These long tailed, cave bears were found in medieval prints of the Big Bear constellation
(also called the Big Dipper), although already extinct by that time. Iroquois Indians told stories
about the Big Bear which are related to the annual cycles of nature and the winter hunt. The bear
is one of the most ancient symbols of natural history and is found in many cultures of the world.

Simon Brascoupe (a Mohawk/Algonquin) is a member of the Bear Clan. Clans are an ancient
matralineal system whose membership is through the mother. Simon's artwork is in international
collections, such as the Smithsonian Institution in Washington DC and the National Museum of
Civilization in Ottawa, and in private collections around the world. Write for more information
to: Simon Brascoupe, 154 Aylmer Avenue, Ottawa, Ontario K1S 2Y4.
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