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WE'VE HAD IT! 

Several events occurred during this last year, 
which when taken together, will probably establish 
some kind of record among natural history organiza­
tions. They included: our Society (SPNHC) became op­
erational with an international membership; Norway 
established a national natural history organization 
(NNML), which includes individual members and natural 
history museums; the Mountain-Plains Museum Associa­
tion in the United States established the Natural His­
tory Affinity Group (NHAG); the ICOM Committee on 
Conservation established a Natural History Working 
Group; the Canadian Museums Association tried to 
create a natural history section; and finally the Nat­
ural History Museum of Los Angeles County established 
the first-ever pilot training project on the care and 
maintenance of natural history collections. Each 
event is insignificant but together they demonstrate 
considerable effort on the part of natural history 
staff to meet together. Why did all these events oc­
cur during the last twelve or so months? 

I have attended a number of Annual Conferences of 
the Canadian Museums Association; on one occasion I 
was invited to present a talk. After attending each 
Annual Conference I felt empty, as though I learned 
nothing new from the experience; I have heard the 
same from my natural history friends and colleagues. 
What are the problems? One, I believe, is that 
natural history staff are fed up with being led around 
by art and historical types. Another problem is the 
fundamental nature of natural history museums. Most 
staff are involved in a certain amount of research, 
curatorial, or conservation work. At such conferences 
these staff find very few things of help or interest 
for their work. Neither will college nor university 
museum staff in natural history fields find anything 
helpful at a national museum association conference. 

Natural History staff now realize that scientific 
or curatorial staff of museums will learn more and be 
fundamentally more content to meet with other natural 
history types. In most cases they have similar train­
ing and have friends and colleagues in common. It is 
extremely encouraging to see the events mentioned ab­
ove happening in the 1980's. To me, it demonstrates 
that natural history types are beginning to see the 
light and that they are making the extra effort to 
start natural history organizations. Ten years ago 
such events would have been unthinkable. I suggest, 
we natural history types must support some of these 
efforts at organization and hopefully we will develop 
a web of communication which will help to develop and 
secure our invaluable natural history collections for 
generations to come. 

ion 

ORPHANED AND ENDANGERED NATURAL HISTORY COLLECTIONS 

Many museum, academic and institutional scien­
tists, researchers and administrators are deeply 
concerned about the effective maintenance and use of 
systematic collections. These concerns cross 
conventional discipline lines, to include collections 
of anthropological and archaeological artifacts, 
fossils, living populations, and preserved botanical 
and zoological materials. Many collections, in all of 
the preceding categories, have suffered from 
withdrawal of financial, staff, or other support; 
still others fall into an endangered category as 
institutions confront fiscal realities and/or the 
collection's champion nears retirement with no direct 
replacement in sight. 

Both the Association of Science Museum Directors 
(via an ad hoc committee chaired by Robert M. West) 
and the Association of Systematics Collections 
(Committee on Collections, chaired by Lloyd Knutson; 
sub-group on Orphaned Collections, chaired by Robert 
M. West) have recognized this problem and are gather­
ing data necessary to address it. 

The essential data for a full analysis of the 
magnitude of the orphaned and endangered collection 
problem are scattered. Numerous professional socie­
ties have full or partial accounts of the status of 
collections in their particular fields; many museums 
have documentation of collections adopted or dispers­
ed; and many individuals can contribute information on 
both institutional and personal collections and their 
futures, 

During late 1986 and early 1987, I will be draw­
ing together information from the above sources as 
well as from all others that come to my attention from 
my ASMD Committee colleagues, ASC sources, and others 
who can assist. This certainly includes readers of 
Collection Forum. 

I urge that comments, data, and recommendations 
of contact people be directed to me at Carnegie Museum 
of Natural History. 

At present it is my intention, in conjunction 
with outgoing Executive Director, Stephen Edwards, to 
have the 1988 program of the annual meeting of the As­
sociation of Systematic Collections, held in 
Pittsburgh, focusing on collection dispersal/mainte­
nance issues. 

Robert M. West, Director 
Carnegie Museum of Natural History 
Pittsburgh, PA 15213 

D.J.F. 



A Common Problem 
For Museum s-

The Space-cost Crisis 
Here is One Solution By Dave Fenner 

A businessman shows us how natural history aol-

leations can be well organized for use and for 

storage. 

As most all museum directors are acutely aware, a 
space-cost crisis has emerged in the 1980's. Asso­
ciated with this is a continuing surge in the public's 
cultural interest and participation as well as a con­
tinual expansion of museum collections. Many busi­
nesses which store products or files are able to 
rotate their products, or when their files become 
full, they can dispose of them when they are no longer 
needed.. Museums do not normally have such luxuries 
and in order to maintain the integrity of the collec­
tions, storage space must continually grow as the 
years pass on. Put simply, many museuns are rapidly 
running out of available space. 

The acquisition of new space puts an extra burden 
on management. Acquiring additional land can offer a 
solution to space problems, but few museums can move 
to the suburbs or split up facilities. Even if land 
can be acquired at the existing site, generally 
located in a congested urban area, this acquisition is 
often difficult and expensive, if not impossible. 

A typical storage area with non-moveable storage units, empty 

aisles occupy 56% of the floor area. 

Added to these problems are the continuing in­
crease in museum specimens to be stored, as well as 
the need for additional laboratory and research 
space. This usually means that space for public view­
ing will remain limited. 

As expensive as space is, we still continue to 
misuse it, or at least under-utilize it, especially 
storage space. Most collection areas under-utilize as 
much as 50% of their available floor space. 

While other kinds of conservation are very famil­
iar, very little attention has been given to "space 
conservation", or the maximum utilization of existing 
space. 

COST FACTORS 

The present cost of new construction in North 
America ranges up to $100 per square foot, providing 
land is available. Add-on buildings can be a solu­
tion, however, the added expense of energy for the new 
space must be included. Such costs in the United 
States for the average business now range over $3 per 
square foot annually - for heating, lighting and air-
conditioning. Additionally, annual maintenance ser­
vices are now over $1 per square foot. Frequently, 
museums have substantially higher costs due to temper­
ature, hunidity, and other environmental controls re­
quired for proper collection maintenance. 

Under severe conditions, increased space could be 

The same floor area as in the illustration on the left, when con­

verted into a mobile storage system, will provide double the sto­

rage capacity with only LL% free aisle space. 



made available by temporary storage in basements1 and 
other non-working -areas. These solutions lead to a 
mass of specimens and other Items being hopelessly 
crowded together! A f inal "solution," which no museum 
advocates, is to remain status quo and turn away im­
portant newly acquired col lec t ions . 

MOBILE STORAGE SYSTEMS 

Non-productive a i s l e s create a considerable waste 
of space in a normal storage area. If non-productive 
a is les were turned into usable storage areas, space 
needs could be reduced. I t ' s a matter of eff ic ient 
space u t i l i z a t i on . 

A simple, cost-effect ive solution to this wasted 
space i s high density mobile storage. Solid s tee l 
r a i l s are placed perfectly level on, or flush in to , 
the floor and then fully grouted to support the 
weight. Metal carriages with precision ground s tee l 
wheels are then placed on the s t ee l r a i l which holds 
the storage equipment; shelves, racks, specialized 
cabinets or whatever housing the stored mater ia l s r e ­
quires . The storage units can now be rolled together, 
leaving only one " transposable" access a i s l e , elimin­
ating a l l open a i s l e s . Access is made to any a i s l e by 
simply and easi ly moving one or more rol l ing car­
r iages , creating a new a is le whenever and wherever i t 
i s needed. Units also can be compacted together and 
locked for secur i ty , if required. 

The space gained may now be used for other 
productive purposes or can be f i l led with additional 
carriages to increase the storage capacity by as much 
as 100% or more. I t must be determined, however, that 
the floors can hold the additional weight. No matter 
how or where high-density mobile storage systems are 
used, they provide the most cost-effect ive use of 
increasingly limited and expensive space-

There are three types of mobile storage systems 
on the market today; a manual system, a mechanical-as­
s i s t system, and an e lec t r i c system. 

Manual Systems 

Manually operated units are physically pushed 
back and forth by operators. The effort needed to 
move shelves wil l vary depending on the quali ty of the 
bearings, size of wheel, type of r a i l , and guidance 
system. If there are three of four manual units 
clustered together, the effort required to move mul­
t ip le units wil l be compounded with the number of 
units moved. 

Mechanical-Assist Systems 

This system u t i l i z e s a geared crank assembly to 
move the uni t s . There are three uni ts of measurement 
which must be considered when judging the ease ot 
movement for a mechanical-assist operated car r ie r : 
Firs t is the s ta r t ing effort required, i e . , the amount 
of effort i t takes to get i t going. Second i s the 
weight of the carr ier and the material being moved. 
Third i s the amount of movement with each 360 degree 
revolution of the crank handle, in other words, how 
many times does the handle have to be cranked to open 
the a i s l e . 

The effort to move the car r ier wi l l vary accord­
ing to the quality of the components: bearings, 
wheels, r a i l s , type of guidance, e t c . Some manufac­
turers offer variable movement ra t ios which require 

1. A recent flood at the Chicago His tor ical Museum 
caused considerable damage to items stored in the 
basement. 

more turns of the crank in exchange for easier move­
ment. 

Mechanical-assist units are available that have 
safety locks in a i s l es which effectively prevent move­
ment when the operator engages the device on both 
moveable units adjacent to the open a i s l e . The more 
advanced mechanically operated units have internal 
brakes, which stop the unit from moving when a safety 
sweep, located at foot level on the base of moving 
un i t s , is act ivated, or a l te rna t ive ly by the weight of 
a person pressing on a pressure sensi t ive safety 
floor. 

Fragile birds stored in drawers enclosed in cabinets for extra 
protection. L i t t l e l ight and dust can penetrate th is arrange­
ment. There is no damage by vibrat ion when units are moved. 

Elec t r i c Systems 

Elect r ica l ly operated high density mobile storage 
systems, which are properly designed, contain design 
features that provide safeguards for all environmental 
considerations. They contain vibration-free operation 
and running r a i l guidance charac ter i s t ics which are 
necessary with both manual and mechanical-assist 
equipment. 

Introduced in the las t two years are D.C. motors 
and control lers with soft start and soft stop fea­
tures . These features allow current to be gradually 
applied with gradual accelerat ion, rather than 100% 
power a l l at once-causing a lunge when they s t a r t . 
When the units reach running speed, which can vary 
from 1 to 3 1/2 in. per second, they continue at the 
same rate un t i l the control button i s released or un­
t i l the a i s le l imit-switch inst ructs the unit to 
stop. At that time the soft stop control deccelerates 
the unit to a smooth stop. The new electronics in e l ­
ec t r i c systems s t a r t and stop the units so smoothly 
that any operator, whether i t be a 250 pound a th l e t i c 
man or a pe t i t e lady, can operate the uni ts with the 
same controlled r e l i ab i l i t y* 

Typical safety features include passive safety 
floors and ramps. The passive safety floor i s the 
only safety feature which requires no conscious effort 
on the part of the operator to act ivate or reset-
When a person walks onto the floor, which is usually 
adjusted for a sens i t iv i ty of 25 pounds, the system 
locks i t se l f . When that person walks out of the 
system, i t normally resets i t s e l f and is ready for the 
next operation. Likewise, if an a r t i f ac t or other 
object weighing 25 pounds or more is Inadvertently 
lef t in the a i s l e , the same lock-and-stop will take 
effect . An optional safety sweep, which i s located at 
foot level along the base of each moving unit , pro­
tects objects, c a r t s , or a i s l e ladders inadvertently 
le f t in the a i s l e . A safety sweep i s so sensi t ive 
that i t wi l l protect a book lef t in an a i s l e . Other 
safety considerations may include ver t ica l and hor i -



zontal safety edging which stop carriages immediately 
when touched. They are normally placed on edges of 
the face panel to protect an arm or leg if someone 
should put theirs into an actively closing aisle. 

Overhead aisle lighting can be adjusted to il­
luminate only the open aisle. Manual override units 
are able to move any unit in the event of a power 
failure. Manual ratchet types and even hand-held bat­
tery powered units will move carriages with the touch 
of a button. Often overlooked with mobile system are: 
dust, water and light seals which are affixed to the 
top and sides of the shelving and/or cabinets. 

Another advantage of electric systems with their 
automatic braking systems is that they keep units in a 
closed, tightly sealed position whereas manual and 
mechanical-assist equipment tend to drift or roll back 
and not keep the seal fully compressed. The very na­
ture of compacting and closing the units together re­
duces the exposure to particulate matter such as dust, 
volcanic ash, smoke, and other airborne pollutants. 
They also reduce the exposure of light to light sensi­
tive specimens and they provide additional fire pro­
tection with compaction by reducing oxygen, thus re­
tarding the spreading of flames. They also provide 
security by allowing single carriages or entire 
modules to be locked together either mechanically 
and/or electrically. And finally out of sight storage 
deters pilferage and vandalism. 

With vibration problems virtually eliminated with 
today's hi-tech electric systems, the electric system 
not only provides cost efficient storage but the most 
ideal environmental conditions for long-term storage 
of natural history collections. 

CONCLUSIONS 

Vibration is a key concern with most curators and 
collection managers, and in fact, has frequently been 
the only reason that a mobile storage system was not 
considered for their collection. However, mobile 
storage "state-of-the-art" has improved tremendously 
in the last decade. All vibration - with quality 
equipment - has been virtually eliminated with the im­
plementation of fully machined wheels and rail com­
ponents, along with permanently lubricated roller gui­
dance bearings. These completely eliminate the 
vibrating movement associated with railroad type 
flanged wheels. 

Space Conservation, becomes an essential key to 
museum econanies and services both now and in future 
years when costs may well double or triple. Staff in 
the mobile storage and filing equipment industry are 
devoting research and engineering skills to this end. 

The real benefits of space conservation realized 
by the high-density mobile system concept go well 
beyond economic factors. By opening up additional 
storage areas, valuable collections will have the 
necessary space for an orderly access, rather than 
being doomed to Dead Storage. Enlarged facilities in 
a secure, organized environment provide more efficient 
working areas for museum personnel, researchers and 
scholars. 

Dave Fenner is the Museum Market Manager for Space-
saver Corporation in Fort Atkinson, Wisconsin. He 
presented a modified version of this article at the 
1986 Annual Meeting of SPNHC in Washington D.C. guBgg 



Ideas 
On How to Better Preserve 

Collections of Natural History 
We now need to do something 

By Mary-Lou E. Florian 

Traditional curatorial techniques are questioned 

concerning their suitability for long-term storage. 

Can one person become familiar uith so many different 

techniaues? 

Natural history specimens encompass a tremendous 
variety of materials, from mineralized tissues such as 
bone and teeth to transparent tissues of planktonic 
animals* A multitude of methods of preservation have 
been devised over some 200 years of fervent collect­
ing. Preservation techniques have been devised, main­
ly, as a method for convenient handling for future re­
search. Perhaps it is time to improve some methods of 
preservation which do not keep specimens in suitable 
condition during long-term storage. 

UNCERTAINTIES ABOUT THE PRESERVATION 
OF NATURAL HISTORY SPECIMENS 

I am impressed at the ethical concern of curators 
of natural history for the care and maintenance of 
their collections, while I, as an individual, an over­
whelmed at the complexity and diversity of methods of 
preservation. 

I an concerned about the continual questioning of 
natural history preservation methods: Are they ade­
quately preserving delicate color and cellular or mor-
hological details? Are they slowly causing deteriora­
tion? Are they interfering with the research poten­
tial of specimens? Also, I am troubled that concern­
ed individuals question the appropriate parameters of 
the storage environment for natural history collec­
tions. I an especially concerned because preservation 
methods are being used without knowing the answers to 
these questions but I am encouraged that we are final­
ly asking these questions. 

In addressing the question of preserving color in 
wet preparations, Taylor (1981) wrote "Many present 
curation practices and concepts when applied to color 
preservation are of dubious value and some are probab­
ly harmful". And further states that "records are not 
retained of details of specimen preparation from for­
maldehyde fixation through subsequent alcohol preser­
vation, thus limiting interpretation of satisfactory 
curatorial methods". Have things changed since 1981? 
Certainly some valuable information is now available. 
Nagorsen (1980) discusses the deleterious effects of 
the chemicals, alum and borax, commonly used in hide 
preparation on the color of pelage. Are these chemi­
cals still being used in 1986? 

In addressing whether or not preservation methods 
are causing deterioration of the material, let us 

look, for example, at hide preparation for mammalian 
research collections. Upon reviewing the literature 
on methods of preparation of hides, it becomes appar­
ent that tanning is used most commonly. It is impor­
tant to realize that tanning was developed to increase 
serviceability of the hides, that is, to make them 
soft and pliable for wearable garments or waterproof 
for shoes. In the tanning process the proteinaceous 
materials are chemically altered to make them more 
resistant to wear, but the complex of chemicals used 
may over many years actually enhance deterioration of 
the proteins. The question then arises, why do we tan 
mammalian skins in zoological collections? Is it for 
ease of handling and storing, or for longevity of the 
specimens? Do we have our priorities right? 

The severe crackinq on the feet of these racoon specimens »HS 
probably caused by Fluctuating environmental conditions in i t s 
storage area. 
Photo, courtesy S.Mil Hams, Carnegie Museum of 
Natural History, Pittsburg. 

In addressing the question of possible interven-" 
tion of preservation methods in altering or destroying 
the research potential of specimens, the use of iso­
electric focusing for species identification is impor­
tant. In a specific project, species identification 
of gut samples used in Inuit garments was undertaken 
(Bellieveau et al 1982). It was realized and shown by 
experimentation that if these garments had been fumi­
gated with ethylene oxide that the isoelectric point 
of the proteins or peptides would be so altered as to 
give spurious results. 

The question of appropriate environmental para­
meters for storage is indeed complex. Today our major 
concern is to prevent fluctuations in relative humidi­
ty which cause materials to swell and shrink. Each 



time this happens things never really go back to the 
unaltered state and in some cases has been shown to be 
damaging. The major concern should be the moisture 
retained by the material and the optimum moisture con­
tent for each material. For example, at the same re­
lative humidity (50%), leather, cellulosic and keratin 
materials will have different moisture contents. Con­
sequently lowering the temperature and maintaining 50% 
Rh will increase the moisture content of the materi­
als. Is one relative humidity and one temperature ad­
equate for all materials? Should we have specific 
storage environments for different materials? Hawks 
et al. (1984) discuss the role of the fur vault and 
give pros and cons to refrigeration. They recommend 
"an acceptable environment for the fur vault would be 
20-22°C and 50-60% Rh on a continuous year-round 
basis". Since the late 1800's cold storage was used 
to store furs to protect them against insect damage 
without thought to their moisture content. 

Over a period of time many artifact materials de­
crease in their moisture content and become dry and 
brittle. Is this happening, for example, with furs in 
zoological collections? It seems logical that simple 
tests of weight loss could be run to determine in 
which environment less bound water is lost. 

DISCUSSION 

Collections' Conservation arose from a need to 
make fine art restoration more "scientific". Some Mu-
seun Conservators are now becoming material scien­
tists. They examine the chemical and physical proper­
ties, the state of deterioration of the materials of 
the artifact, and the interaction of the conservation 
treatment and the material. Only then do they decide 
on preventative or active conservation treatment. 

The conservation literature on the preservation 
of inorganic materials is voluminous but very little 
on organic materials exists. The preservation of Na­
tural History specimens needs this same approach. Mu­

seum Conservators all around the world are asking 
these very same questions in reference to collections 
of historic, archaeological and ethnographic arti­
facts. 

An awareness of the need for this information has 
developed and in the past few years significant work­
shops and seminars have taken place. Some of these 
proceedings and papers have been published (Florian 
1985, Fogel 1985, Rose and Von Endt 1984). Materials 
are being looked at in a holistic framework which in­
cludes not only the nature of the materials but also 
storage and display environments, conservation treat­
ments, stabilization, etc. 

Museum Conservators and Natural History Prepara-
tors and Curators each have an expertise which should 
be shared. They should become more actively involved 
in co-operative investigations to enhance the longevi­
ty of the precious collections of our natural history 
heritage. 
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Preparation, from preserved discards, 

of skeletal material for teaching and display 

By A.P. Russell and B. Curtis 

Department of Biology, University of Calgary 2500 University Drive N.W., Calgary, Alberta, T2N-1N4 

Anthony P. Russell and Barry D. Curtis. 1986. Preparation, from preserved dissection 
discards, of skeletal material for teaching and display. Collection Forum 2(2):8-9 

A method for preparing skeletal material from discarded, commercially available, pre­
served dissection specimens is described. This method employs trisodium phosphate to 
loosen the soft tissues. Because large quantities of skeletal specimens may be re­
claimed cheaply and easily, the opportunity to experiment with such material for inno­
vative teaching and display purposes is increased. Based on average current prices, 
commercially prepared skulls cost about twice as much, and complete disarticulated 
skeletons about four times as much as complete dissection specimens. Thus, the method 
described herein not only is useful for reclaiming skeletal material from already used 
material, but may also provide a cheaper source for the primary acquisition of 
skeletal material required for teaching and display purposes. 

Preserved dissection material routinely used in 
the teaching of courses in vertebrate anatomy repre­
sents a potential supply of skeletal material for 
teaching and display purposes. Usually, however, this 
material is discarded once the class for which it was 
purchased has terminated. Commercially available 
skeletal material for such courses and for general de­
monstration purposes is very expensive (Drabek, 1985) 
and its cost limits its availability and subsequent 
innovative treatment. Flerstine et al. (1974) have 
indicated that bone-muscle preparations can be produc­
ed quite simply from discarded dissection specimens. 
It is also possible to prepare skeletal material of 
reasonably good quality from the same discards. A 
method of doing so is outlined herein. 

Methods 

Discarded dissection material must be kept satur­
ated with embalming fluid (Walker, 1986:377) until 
preparation begins. If the preserved material dries 
out, the soft tissue becomes much more difficult to 
remove. 

The discards are gently simmered for about one 
day in an aqueous solution of trisodium phosphate. We 
used a large, electrically heated, thermostatically 
controlled boiling tank to prepare many specimens at 
once. For every 100 litres of water 238 grams of tri­
sodium phosphate are used. Such treatment loosens 
soft tissues but does not break them down. The pro­
cess is speeded up if specimens are skinned first. 
The time for simmering depends upon the size and age 
of specimens; frequent examination during preparation 
is recommended. 

After simmering, the majority of soft tissue can 
be picked away by hand. Tissue adhering to areas such 
as the palate is the most difficult to remove. This, 
as well as soft tissue trapped in awkward places, may 
be removed by repeated rinsing and brushing with a 
hard-bristle tooth brush. 

Following removal of all external extraneous mat­
erial, the skeletal components should be set aside for 
a day or two and allowed to air dry. The brain is 
much more easily removed from the skull when dry than 
when wet, as it may be broken up with a probe and the 
pieces shaken out via the foramen magnum. 

The skeletal material may then be bleached in a 
5% by volume solution of "20 volume" hydrogen peroxide 
in water. Full whitening is difficult to attain but 
is not always required. The time a specimen is allow­
ed to remain in the bleaching solution varies accord­

ing to its size (see Hildebrand, 1968:24 for de­
tails). If time and space permit, the material may be 
left out in the sun to bleach. 

Once bleached and dry, the skeletal material may 
be coated (inside and out in the case of skulls) with 
Glyptal Cement (General Electric™) diluted 50% with 
Glyptal Cement Thinner (General Electric™ 3495). 
Such treatment strengthens the material and provides a 
surface that may easily be washed clean if it becomes 
dirty. It also provides a surface that may be written 
or marked upon for teaching or display purposes. 
However, it should be warned that an excess coating 
may obscure muscle scars, sutures, or evidence of 
pathologies. 

Discussion 

Such reclaimed skeletal material may be used for 
quite rigorous treatment and examination, because, if 
damaged, it may be easily and cheaply replaced. If 
desired, students may be supplied with discards to 
prepare for themselves, so that they may use the skel­
etal material for home study. 

We have concentrated on the preparation of skel­
etal material from cats, as the cat is a commonly used 
animal in the teaching of vertebrate anatomy. Other 
species that are widely used and that would be equally 
applicable for such treatment are the macaque, rat, 
rabbit, armadillo, opossum, dog, pigeon, caiman, 
iguana, turtle, bullfrog and garpike. In many instan­
ces the skull remains undamaged (unless the brain is 
examined). Similarly, the only components of the 
postcranlal skeleton that are routinely damaged are 
the rib cage, sternum (where present) and, in some 
cases, the ventral components of the pelvic girdle. 
Here, then, is a source of easily and cheaply produced 
skeletal material. Slight discoloration of such skel­
etal material is usually present, due to percolation 
of the preservative and penetration of the injection 
medium. This is amply compensated for, however, by 
cost-effectiveness and the freedom to experiment. 

Specimens from biological supply houses generally 
come in a variety of sizes. Thus, material prepared 
from them can be utilized to demonstrate a variety of 
structural features, such as the sequence of the fus­
ion of sutures and the sequence of dental eruption. 
Such reclaimed material, because of its inexpensive 
nature, can also be subjected to a variety of novel 
treatments. Skeletal elements may be disarticulated, 
or sectioned in various planes using a band saw or an 
autopsy saw. Such sectioning is best performed before 



the preparation procedure is begun, as the soft tissu­
es protect fragile areas from the violent action of 
the saw. 
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Preservation of Douglas fir branches for display purposes 

By C. Romero-Sierra and J.C. W e b b Department of Anatomy, Queen's University, Kingston Ont. K7L-3N6 

C. Romero-Sierra and J.C. Webb. 1986. Preservation of Douglas fir branches for dis­
play purposes. Colleation Forum 2(2):10 

A process for preserving Douglas fir branches has been developed. The treatment 
consists of immersing the branches in a mixture of chemicals for a period up to two 
weeks. The branches are subsequently rinsed in water and placed in a solution of 
water and glycerin for another two weeks. Finally, the branches are air dried. This 
treatment preserves the needles and prevents thera from shedding. 

In modern museum displays it is desirable that 
vegetation, which forms a part of the display, be pre­
served specimens rather than hand-created replicates. 
There is an urgent need to develop preservative sol­
utions which would retain the original living colours 
of various trees and plants. 

In another paper (Romero-Sierra and Webb, in 
press) a general method for preserving the structure 
and chlorophyll pigment of botanical specimens was de­
scribed. The preservative formula, which was devel­
oped, was based on the results of our experiments with 
a broad variety of botanical specimens. Once confi­
dent that the method produced satisfactory and repeat-
able results with species used in our experiments, we 
tested it with other species, some with success and 
some without success. 

We report here on the problems we encountered and 
those we solved in the preservation of Douglas fir 
branches. Initially we treated them with the general 
formula. However, we found that it caused the needles 
of Douglas fir branches to shed easily, and we under­
took. experiments to improve the composition. This 
paper describes our method and the composition of a 
preservative formula which was successful with Douglas 
fir branches. 

Materials and Methods 

This method consists of two basic steps, namely, 
(1) immersion in a bath of chemicals (preservative 
formula) followed by rinsing in water and then (2) im­
mersion in a second bath of chemicals (holding formu­
la) . The preserving formula was a mixture of distill­
ed water and chemicals that fix and preserve the 
structure and pigments of Douglas fir branches. The 
duration of immersion in this mixture was generally 
two weeks. 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. The holding formula was a glycerol and water 
solution that influenced the water affinity of the 
specimens and caused them to retain their flexibil­
ity. Two weeks was normally required for this step, 
although specimens could be left for extended periods 
of time, until needed. 

In searching for the most efficient formulation 
of preservatives to prevent the needles from shedding 
we identified two beneficial factors, i.e., (1) the 
fixative formaldehyde and (2) polyhydric alcohols 
(glycols). Our next objective was to determine the 
ideal concentration levels of these chemicals. In 
this phase of the experimentation we also found it ne­
cessary to increase the concentration of cupric sul­
phate in order for the needles to retain their colour. 

We adhered to regulatory safety precautions in 
the laboratory when handling formaldehyde, ethylene, 
glycol, propionic acid, cupric sulphate and ethyl al­
cohol. We used gloves when handling chemicals. 

The preserving bath was kept under a fumehood as 
is any volatile chemical while not in a closed con­
tainer. The vat had a lid which was left on at all 

times during handling and inspection of specimens. 
This reduced the escape of fumes and prolonged the 
usefulness of the mixture. 

The rinsing in water of specimens after the pre­
servative treatment removed chemicals that emited 
toxic substances in 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 un­
treated dried specimens. 

Results 

The formula presented (Table 1) produced the best 
colour preservation and resistance of the Douglas fir 
needles to shed. Table 1 also shows the range of 
variations that we found effective. The concentration 
of glycerol in the holding solution was effective at 
50% in distilled water. 

TAHLtJ 1. Preservative torpula used to preserve Louylas fir 
branches and formula used for general botanical structures 

Substance 

Distilled water (ml ) 
Ethyl alcohol (ml) 
Ethylene glycol (ml) 
Propionic (ml) 
Formal in (ml} 
Propylene glycol (ml) 

Citric acid (g ) 
Cupric sulphate (y) 
Magnesium sulphate (g) 
Sodium sulphite (g) 
Glycerol (ml) 

Quantity 

5UU 
20U 
50 
50 

100 
100 
50 
20 
3 
7 

Range 
ot 

Quantities 

300-500 
200-300 

0-7 b 
50-75 

100-150 
50-175 
40-75 
15-25 
1-7 
5-10 

— 

Quantity* 

50 0 
337 
jy 
84 

--
— 
bl 

1.5 
4 . 2 
8.4 
50 

10 

*Preservative formula used for generaL botanical structures, 
taken from Pomero-Sierra and Webb {in press). 

Discussion 

The problem with shedding that we encountered in 
the treatment of Douglas fir appeared to be due not 
only to the structural attachment of the needles to 
the branch but also the lack of resins in the pre­
served needles which made them susceptible to dehydra­
tion in the presence of the monohydric alcohol. Thus 
the needles shrunk away from the abscission periderm 
layer, which forms a well defined region between the 
needle itself and the branch. This left only the cen­
tral vascular bundle, continuous with the branch, to 
support the weight of the needle. The vascular bundle 
is relatively brittle and was easily broken, causing 
the needle to shed. No information pertaining to the 
preservation of Douglas fir was found in the litera­
ture. 
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Preparation of freeze-dried hearts for use as teaching aids. 
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C. Romero-Sierra, J .C. Webb, G.W. Lyons, J.K. Desmarteau and 
Preparation of freeze-dried hearts for use as teaching a ids . 
2(2):11-13 

K.C. Carlson. 1986. 
Collection Forum 

Freeze-dried hearts are well suited for teaching a ids . They las t for a decade and 
longer, occupy l i t t l e storage space and emit l i t t l e odour. This study describes how 
to prepare these teaching aids by freeze-drying. Also, instructions are given on how 
to mount hearts on plas t ic bases for display purposes. 

INTRODUCTION 

Soft anatomical specimens are t rad i t ional ly d i s ­
played in transparent holding tanks of glass or 
p l a s t i c with 10% formaldehyde, sometimes in combina­
tion with other chemicals. While this method imparts 
longevity to the immersed specimens, i t also has a 
number of unpleasant drawbacks. 

This report describes an improved method of pre­
servation and presentation of anatomical specimens 
with par t icular reference to hear t s . I t consists of 
freeze-drying, sometimes preceded by injection with 
red and blue latex in coronary vessels to emphasize 
the a r t e r i a l and venous systems. Preliminary proce­
dures, such as relaxation of t i ssue , removal of fat , 
and freezing, are also described. 

METHOD AND PROCEDURES 

Freeze-drying i s well suited for the preservation 
of biological specimens (Hower, 1967, Romero-Sierra 
et a l . , 1983). For use as teaching aids in anatomy 
courses two embalmed human cadaver hearts were freeze-
-dried in a Vi r t i s Freeze-Mobile™ equipped with a 
bulk drying chamber. Given the scarcity of human 
hea r t s , 10 fresh beef hear t s , which resemble human 
hearts in gross and microscopic s t ruc ture , were also 
freeze-dried. 

Preparation of Specimens 

One beef heart was freeze-dried in 11 days to a 
constant weight. A transverse incision was then made 
below the tr icuspid valve to best display internal 
s t ructures of the heart . Both ventr ic les remained in 
a natural s t a t e of contraction, i . e . , in sys to le . 
Normally, the heart in dias tole i s more Instruct ive 
for teaching purposes and therefore subsequent hearts 
were f i r s t relaxed. 

Relaxation of Tissues 

To relax fresh hearts prior to freeze-drying, 
they were placed in cold running water for 3 days. 
In termi t ten t ly , they were massaged and cleaned of any 
congealed water-blood mixture (Fig. 1) to prevent put­
refact ion. 

In another attempt to relax the hear ts , they were 
cleaned of blood, frozen solid and then le t to thaw, 
rather than placing them in running water. 

Fig. 1 . A hea r t showing the l e f t v e n t r i c l e i n a 
s t a t e o f r e l a x a t i o n . 

Injection of Vessels 

In some hearts, following relaxation and prior to 
freeze-drying, the coronary vessels were injected with 
150-200 ml red latex-' for the arterial system and 100-
-150 ml blue latex for the venous system. Three cath­
eters were inserted into and tied in place with suture 
material passed along with a curved hemostat into the 
right coronary artery, the left coronary artery and 
the coronary sinus. Via a 50 ml syringe filled with 
latex and attached to the catheter, the latex was then 
injected. To prevent leakage and improve injection 
pressure, we used Folley™ urinary catheters, size 
#16, expanding the water bulb to create a positive 
seal. A 50% solution of acetic acid was used to cure 
the latex and prevent leakage. Finally, the heart was 
submerged in 10% acetic acid for 24 hours. 

Shaping Prior to Freeze-drying 

In fresh hearts systemic and pulmonary vessels 
are flaccid. To hold them in any desired position, 
water-soaked cotton was lodged inside the heart prior 
to freeze-drying. 

To better show their vessels, the abundant sur­
rounding fat deposits (Fig. 2a) were removed by curet­
tage, leaving didactically superior specimen 
(Fig. 2b). A procedure to clean mammalian hearts 
chemically for display purposes has recently been 
reported (Romero-Sierra et al., 1986) and may be used 
instead of curettage. 

1 formerly affiliated with Department of Anatomy. 

2 formerly affiliated with Department of Biology. 
3 manufactured by General Latex and Chemicals (Canada) 
Ltd., Brampton, Ontario 
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