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1. INTRODUCTION AND SCOPE

“He is doing admirable work...., and has already sent home a collection
above all price. It was the best thing in the world for him that he went
out on the voyage of discovery. There was some risk of him turning into

an idle man....”
Sedgewick on Charles Darwin, 1835.

This booklet was written specifically for Namibians who are interested in, or have opportunities,
in collecting biological specimens. Itis intended to be of use to field staff of the Ministry of
Environment and Tourism, students, environmental workers and non-professional opportunistic
collectors. As there is a large body of up-to-date literature available (much of it not readily
accessed by the amateur) to Namibia's primary natural history archive institutions (National

Botanical Research Institute and the National Museum of Namibia), and these institutions also
have their own procedures, this manual is not intended to be a protocol for these institutions.

This is, in effect, a first-aid manual; giving instructions on that critical period of time
between finding a specimen in the veld and finally delivering it to the interested
researcher or institution. We have approached the subject with two limitations and one
requirement in mind.

The limitations are these: What equipment and supplies are generally locally available to
Namibians, and what amount of effort is the average opportunistic collector prepared to expend
to prepare suitable specimens.

The requirement is that specimens must be prepared to at least the minimum standards
of the scientists who will use them in the future. The standards given in this manual are
those that are usually required by natural history museums and herbaria and they were
obtained from consultation with local archival institutions (i.e. the National Botanical Research
Institute and the National Museum of Namibia), library sources and individual scientists and
collectors. This booklet therefore covers both minimum standards as well as the standards we

expect from professional collectors and scientists, both local and visiting.

“UNSOLICITED OR POORLY DOCUMENTED COLLECTIONS: HOW TO MAKE YOURSELF
REALLY UNROPULAR L Sl s b

Although some curators welcome any specimens, even if poorly documented and not prearranged, most do not, .
‘Some curators go to the other extreme and view ANY collections or specimens as an unwanted addition to their
- busy schedule. Most, however, fall between these two extremes. There is a shortage of curators in Namibia and;| -
they all have large backlogs of specimens to process: they are all under-appreciated, and usually receive IR
inadequate financial support from their home institutions. So, aesthetically- pleasing specimens, good
‘data and previous communications are the key to capturing their interest and jumping
:’che*backlog-qtieug. : o : R B ST R

Our aim is to present the simplest, yet acceptable methods, plus some more advanced methods
in the appendices and described throughout the text. Some extremely elaborate, complicated
and detailed methods are sometimes recommended to prepare perfect specimens. But if such
procedures were required of amateur or opportunistic collectors, then few specimens would be
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gathered. On the other hand, there are simple basic procedures that must be followed, or else
your specimens will not be useful or identifiable and you will be considered to be an unreliable
collector. If there is any doubt on which methods to use, first consult with the institution
or scientist that will be receiving the specimens.

We have also tried to explain why a particular procedure is recommended, as we assume that
this knowledge will promote the preferred usage.

In theory, Namibian institutions should have the capacity to curate all groups of indigenous
fauna and flora. Traditionally the State Museum (now the National Museum of Namibia) was
responsible for all animals, and the Herbarium (now part of the National Botanical Research
Institute) was responsible for all plants. In practice, however, individual curators tend to build
collections around their personal areas of interest and often ignore or do not have the capacity
to accommodate the bigger picture. The National Herbarium therefore does not have collections
or curators for lichens, algae or fungi and the National Museum is in the same position with
some vertebrate and invertebrate groups. Similarly, some extensive collections now exist in
these institutions, but with no accompanying personnel. The status quo is therefore due to
historical circumstances.

ALIVE, BUT NEITHER PLANT NOR ANIMAL ~ MUSEUM OR HERBARIUM?

1ens and slime moulds as piants. One learned about them in botany
ecent evidence, however, places some groups outside the usual
at slime moulds, for instance, are closer related to animals and

hese (primarily) sessile living groups are still best regarded a5

Traditionally, science treated algae, fungi,
courses, and they were curated in herbari
 lineage of plants. Although it may be argu:
therefore should be curated in a museum
 subjects of botany and curated by herbaria.

2. BACKGROUND

COLLECTING METHODS

Collecting techniques are beyond the scope of this booklet. We are not advocating a mindless
mission of collect and preserve, and we assume that thoroughly thought-out research projects
have specific collecting requirements and protocols (in any case, this is a requirement of the
official application process - see section on legal aspects). Effective and efficient collecting is a
complex subject and procedures vary from species to species, and ultimately, programmes are
designed around the purpose of the effort; for example, is the purpose of collecting specimens
simply to compile a broad-spectrum inventory, is it part of a monitoring programme, or are the
specimens to be subjects in a laboratory-based study?

Recent and authoritative literature on these subjects can be accessed at the libraries/ resource
centres of the National Botanical Research Institute, National Museum of Namibia, and the
Ministry of Environment and Tourism (all in Windhoek). These institutions will not loan out any
references, but you would be welcome to peruse them and make photocopies of relevant
sections at your own expense. Many of the references listed at the back of this booklet have
relevant sections on collecting techniques.

Animals often just appear and are therefore easily “collected”. However, many plants must be
gathered in a specific way in order to assure that the resulting specimen will be useful. For this
reason, more emphasis is placed on collecting methods in the botanical section.

5




WET AND DRY SPECIMENS

Specimens in museums and herbaria can.be broadly divided into those that are stored in a dry form and those |
which are stored in fluid preservatives (wet). Some groups are always stored dry; most plants, wood samples, |

 butterflies and moths, large turties and large mammals. Groups that are always stored wet are fish, tadpoles,
frogs, arachnids, millipedes, centipedes and soft-bodied marine invertebrates. Some species can require S

| variety of methods, for instance, a rodent specimen may consist of a dry study skin, dry skull, and a fluid-

;’:resgrv,_ed’lca_rc;ass"with..the__rep_roduc'tive_andzdigé'st_me systems intact. . Itis important to understand the -

potential options when deciding on an initial method, few methods are reversible after initial fixation. This is why |

' delivering the unpreserved specimen to the museum (in the case of animals) is perhaps the safest choice. It

' allows the museum curator to make an informed decision as to which preparation will be most useful. = -

PERMITS ARE REQUIRED TO COLLECT FAUNA AND FLORA IN NAMIBIA, SO BE SURE
TO READ THE SECTION ON LEGAL ASPECTS.

WHY COLLECT SPECIMENS?

Many specimens are brought into the National Museum, National Herbarium, and conservation
offices for identification simply because the collector is curious about the specimens. In many
cases, the collector, having a good general knowledge of what occurs in a particular area, found
something they felt was out-of-the-ordinary (a different grasshopper, or flower found during a
particularly good rainfall year, for instance). In a proportion of these cases, the specimen is
indeed extraordinary, or even new to science.

A small proportion of the collections of the National Herbarium (~75, 000 specimens) and the
National Museum of Namibia (~1, 5m specimens) have accumulated in this way. However, the
bulk of the material in these national collections was collected by professional or amateur
collectors who systematically gather and preserve, eitherin a specific region (for example, all
species of plants in the Brandberg) or a specific group (scorpions throughout Namibia, for
instance). It is not physically possible for an individual to collect everything efficiently and
accurately, so dedicated collectors need to specialize on a specific group of organisms over a
large area, or a broad spectrum of organisms over a limited geographic area. In addition, and
most important, collecting of this type is conducted with a specific purpose or goal in mind. The
primary reason to collect specimens for a museum or herbarium, for instance, is that specimens
are needed by taxonomists and biogeographers to document what organisms occur in which
areas.

"PICKING UP DEAD THINGS - WHY?

in its simplest sense, think of it this way, if a bat or a bird dies on your doorstep, or you find a snake fun over on
 the road, give it IMMORTALITY in a curated collection, rather than letting it turn into dust; it will serve the cause
of science and environmental research, not just help the weeds grow. But, be careful, all -animals, alive, dead or
dying may harbour diseases communicabie to man. it is best to assume the worst, and handle all specimens.
with caution and plastic gloves. . S ; : g : S

Birds are readily recognized by obvious physical characteristics. All that is therefore needed to
document the occurrence of a species of bird in a particular area is a sighting by a reliable
observer, and this observation made available to the Namibia Bird Atlas project. This project
has been running since 1970 and has recorded over half a million sightings (species - localities
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- taxonomic - biogeographical records). This is over 30 times the number of Namibian bird
specimens in museum collections world-wide. With accurate sighting information, accurate
distributions of birds can be compiled, and this is the standard technique everywhere. So,
although the taxonomy and systematics of birds is based almost entirely on museum
specimens, their biogeography is based, for the most part, on observations only, to a large
degree submitted by amateur bird-watchers.

This is not the case with most other groups of organisms (obvious exception are large
mammals, including whales and porpoises): Most other organisms must be "in hand" for an
accurate identification to be made - even by experts in that group. In addition, once a specimen
is "in-hand", it can be kept as a voucher specimen of that particular species-locality record,
much the same as a bird sighting recorded on an atlas card, and entered into a database. The
advantage of museum voucher specimens over bird atlas records, however, is that the original
museum specimen can be re-examined any number of times, whereas the atlassed bird has
long flown away and cannot be re-examined to yield further information or to verify the original
identification; a problem with cryptic species.

The sciences of taxonomy and systematics require specimens which are preserved in such a
way that they are permanent and will not decay or deteriorate with time - this is so their potential
future usefulness, as an object of study, is not diminished over time. In theory, voucher
specimens, if properly prepared initially, and properly curated, will last forever.

“TAXONOMIC STATUS OF NAMIBIAN BIOTA

| Taxonomic status refers to the reliable and authoritative assignment of a particular organism to a known and
described species. It is estimated that only between 0,5 and 2% of Namibian insects have been described. The
intensity goes up to around 20% for arachnids, 80% for plants and over 90% for reptiles, frogs, mammals and .
freshwater fish, and the confidence level for birds is probably around 99%. Presently, less than 20,000 species |
of living organisms are known from Namibia; and it is conservatively estimated that this figure represents around
5% of Namibia's potential biota. S i i T Sk

In Namibia, the taxonomic status of all members of most invertebrate groups, and some plant
and vertebrate groups is poorly known. For instance, whole phyla of "lower” plants, animals
and other biota, which could contain literally thousand of species unique to Namibia, have been
neglected. This is particularly so in the marine environment. But, even amongst the relatively
well-known vertebrate groups, new species are discovered every year.

Biogeographically, the situation is even less satisfactory. By extrapolating from what is known
about the biogeography of some relatively well-known species, and compounding in the low
overall taxonomic description of Namibia's biota, biogeographers estimate that they have
reliable distribution maps for less than 1% of Namibia' s biota.

WHAT IS SO IMPORTANT ABOUT TAXONOMY, SYSTEMATICS AND
BIOGEOGRAPHY?

One of the goals of the Ministry of Environment and Tourism (in close cooperation with the
National Museum of Namibia, and the National Botanical Research Institute) is to define and
monitor the CONSERVATION STATUS of every species and subspecies - every discrete
genetic entity in Namibia. This goal will never be realized, but that is of no great concern:
Attaining this goal has no special significance either. It is the knowledge accumulated along the
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way that has great importance to Namibia's biodiversity preservation strategy: As information
accumulates, we can, with increasingly greater confidence, define the health of the Namibian
environment.

The first step in defining the conservation status of a species is defining its species status (also
called taxonomic status), e.g. is this mouse really different (reproductively isolated) from all
other species of mice? The study of systematics defines the "evolutionary value" of a species,
e.g. in biodiversity terms, is it better to preserve a common rodent which has hundreds of
closely-related species in it's family, or an aardvark which is the only member in it's order? And
finally, biogeography defines what Namibia's international obligation is to preserve a species.
Namibian endemics are obviously the sole responsibility of Namibia, and they deserve a very
high degree of protection. On the other hand, some species of rodents are found literally
throughout the southern African subregion and thus the responsibility for the preservation of
these species can be shared between 5 or more countries.

_____ _ species, using the system initiated by Carl Von Linne in 1753. Afull
 species name consists of the genus name, the species name, and sometimes a third name called the :
 subspecies, race, or trinomial: For instance, Homo sapiens africanus (genus - species - subspecies) means
nw‘s‘e manﬁ,om Africa' S S S P : S e L i 5.;.: ve B : e ;

TAXONDMY is the science of namlng

TAXON (singular) and TAXA (plural) refer to named organisms of groups of organisms; for instance, a family is
a taxon, consisting of one or more taxa. o e GioET e e e i)

| SYSTEMATICS is the orderly arrangement of species into higher categories (families, orders, ciasses and
phyla) in such a way which best reflects the evoiutionary history of the species. Ll__:-]_piet-s:qm_e-_:ci_rcumstan;_aﬁ,g__

 this process is also referred to as classification or phylogenetics.

ividual piar'rté'-ér_gq_imats,-cpngl_:p'l.éjte“:wiiﬁ collieétiﬁg'- data. They

VOUCGHER SPECIMENS are actual preserved ind ants or an o o e
represent a permanently preserved example of a2 taxonomic unit (species or subspecies) from a specific focality
at a particular time, and deposited in a perman: it and accessible storage facility {museum or herbarium).

BIOGEOGRAPHY is the study of past, present, and potential future geographical distributions of animalsand
plants. It includes the causative and limiting factors which are responsible for these distributions. The study of
biogeography uses documented geographic records, often based on voucher specimens, as the primary
dnformationaunits, o i B s

Once the taxonomy, systematics, and biogeography of a species is established, other factors
such as scarcity, vulnerability, population trends and habitat dependence are worked into the
equation to define its "conservation status”. For example, a species may be defined as
ENDANGERED, VULNERABLE, or SECURE etc. Then a management plan can be
developed, and appropriate action taken to improve the conservation status of that species, for
instance from "ENDANGERED" to “SECURE".

Recently, the IUCN evaluation system has been modified so species can be evaluated on a
national or regional scale (previously only entire global populations were considered), and this
process is underway with all Namibian vertebrates and plants. If major sections of information
are not available, the conservation status of a species cannot be accurately defined, and these
species are given conservation status categories which emphasize the deficit. Presently over
99% of the known Namibian biota would be described as NOT EVALUATED.

The present and future value of Namibia's biodiversity is an undisputed fact. Namibia has
ratified the "Convention on Biological Diversity", and this engenders specific commitments on
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Namibia's part to study Namibia's biodiversity, and to implement action to minimize the loss of
Namibia's biodiversity. The convention also makes the philosophical argument that although
individual countries are responsible for preserving their own biodiversity, biodiversity is actually
a global asset, not to be tampered with on a local level.

VOUCHER SPECIMENS

In the broadest sense, ALL museum and herbarium specimens are voucher specimens,
because they are physical evidence of a species-locality record. In the strict sense however,
voucher specimens refer to specimens which are specifically deposited in a museum or
herbarium as permanent evidence of the species of plant or animal used or referred to in a

“THE NAMIBIAN CONSTITUTION, AND COLLECTING & PRESERVING BIOLOGICAL

Article 95 of the Namibian Constitution states that “the state shall actively promote and maintain the
welfare of the peaple by adopting, inter alia, policies aimed at the maintenance of ecosystems,
essential materials, ecological processes and biological diversity of Namibia .......". Preserved

scientific specimens are therefore essential for the iterative process of informed and scientific decision-making,

as required by the Constitution. I ST i T e :

specific research programme with goals other than just collecting e.g. behavioural and
physiological research, ecological studies and ecological impact assessments (EIA's). In this
regard, the deposition of voucher specimens is of particular importance for a number of
reasons:

® Many scientists conducting specialized field research on animals and plants are not
capable of accurately identifying their study subjects. The accurate and reliable
identification of many organisms is a specialist activity that few generalist
ecologists/environmentalists are competent in. This has lead to the publication of
numerous scientific articles where either primary or secondary study subjects have been
misidentified.

° As evidence accumulates, the taxonomy and systematic relationships of species are
being constantly revised - what is a highly variable species today, may be two or more
cryptic but separable sibling species tomorrow.

With voucher specimens available, the species' taxonomic status can be re-evaluated at any
time, and the original study subsequently retains its accuracy and usefulness. Another factor
which is particularly irritating to museum workers is the tendency of many specialist scientists to
collect specific organisms for particular studies, for instance on behaviour or physiology, and
then just dispose of the subjects into the rubbish bin when the study is completed - specimens
which could otherwise be of value to other types of studies (taxonomic, morphological,
anatomical) had they been deposited in a museum'and made available to future researchers.

Because of these factors many progressive national scientific regulating organizations now
require that voucher specimens be deposited in recognized museums and herbaria.

This philosophy is carried even further, by some international scientific journals which now
require that specific references are made to scientific collecting/research permits, as well as to
the deposition of voucher specimens in recognized institutions; if this information is not provided
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in the manuscript, it is not accepted for publication. From a professional point-of- view,
scientists have an obligation to see that the specimens they collect are made available to the
widest possible field of use, including those they cannot foresee. Since many scientists are
notoriously "blinkered" regarding their research activities, the active enforcement of such
seemingly bureaucratic regulations is an unavoidable result.

; TYPES OF TYPE SPE CIHENS

: Type spec;rnens are mdwmfual spec:mens of a partrculartaxun of piant or ammal whach are: deagnated in the
literature as such There are several vartehes of type specm:en the most commonly referred to are: :

HOLD‘P(F'E The one mdmdua] specrmen .h[ch is usecf in the pnmary descnptlon of the spec:res
All other individuals of this species are compared to th|s lndlwdual Sometlrnes called the sale object; ve..
;::cr[tenon for the spemes . i = i

-'PARATYPE Addrtsonal mdswdua[ speclmens used inthe orrgmal descrrptlon or a spemes but not .
: necessanly from the sarne Iocallty as the holutype i

LECTOTYPE An mdwldual specimecn {af th ung;nat paratype senes) that is selected and des:gna’red as the
holotype after the ungmaé published description of the species. Thisis. usually done becauae an engma!
5 hofotype, fcr many reasons, does not exlx e.g. Iost,. d&stroye-d of nct ongmatly dee;ignated}

_ TGPOTYPE Subsequen_t $ ecmens wh j mate frcm the desrgnated type Iocailty The type Iocailty is the
_exact geographic point at which the holoty e was collected and this is desrgnated in the ongma! published
description. “For mstance,;e elmennghausen is a common type iocahty in Namibia, because early collectors
frequently worked in that area (perhaps due, in part to the comfcr‘rable beds and fui]y-stocked pub at the cid

f Heimennghausen Hotel} Topatype specrrnens are. nnt desrgnated : i

: :5|SOTYPE a dupllcate of 2 hol otype frorn e smgie coztec:tlon that contalned the ho[otype {plant tamnﬂmy omyj. i

;'SYNTYPE any of two or more type spec:mens Eisted in the ongmal descrtptron of a iaxon when a
: holotype was not ciesrgnated a situation common in the oider fiterature. © -

"'There is aiso a vanety of spec:rnen “un alsy and mformaliy referred tn asa k]eptotype, thls refers to i
. genumeiy desugnated type specrmens which have been stolen from one collection and (hopefully} re-deposited
into another collection {taxonomists are very possessive about type specimens, and are at times irrational).

The Ministry of Environment and Tourism (as the national regulating body and that Ministry
charged with conserving Namibia's biota) specifies, as a permit condition, that an effort be

made to preserve all specimens emanating from a study, and they be formally deposited in
designated institutions - usually the National Museum of Namibia or the National Herbarium.

The deposition of specimens originating from Namibia is also officially regulated in Namibia.
Collectors have the right to propose institutions to deposit their material, but the Government of
Namibia reserves the right to accept or reject proposed institutions, based on:

2 Current state of facilities and resources in those as well as the local institutions, and

® Historic availability-record of the proposed facility i.e., whether or not Namibian scientists
can easily access this material at a later date (for instance some foreign museums will
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not loan out type specimens, or any specimen, even though their origin was Namibia).
This policy also ensures that local institutions will maintain equal or higher standards.
The Government of Namibia requires the deposition of (recently collected) holotype specimens
in Namibian institutions, but encourages a proportion of paratype material be distributed to other
major centres. These agreements/arrangements are made before the research/collecting

permits are issued - and these are not decisions left up to individual curators, or the scientist
conducting the research.

3. GENERAL PROCEDURES, METHODS AND EQUIPMENT

COLLECTING INFORMATION AND LABELING: STANDARD
SPECIMEN DATA

(THE MOST IMPORTANT CONCEPT IN THIS MANUAL!)

The value of a specimen is based almost entirely on the quality of data that accompanies it.
Consider that certain atlasing programmes, for instance, on birds, large mammals and trees rely
entirely on observation data as no specimens are collected: The value is in the data. The
minimum amount of information which must accompany any specimen is date collected, the
name of the collector, locality collected, as detailed as possible e.g. GPS readings are best, or
km. from nearest landmarks. Do not rely on quarter-degree units as the sole description of
locality. These are too coarse a unit of measurement to be of use other than for national or
regional mapping. These units cover an area of approximately 25km on either side and about
700 square kilometres, an area potentially containing numerous major habitats. THE
IMPORTANCE OF LOCALITY CANNOT BE OVER-EMPHASIZED; A PERFECT SPECIMEN
WITH NO LOCALITY IS SCIENTIFIC JUNK.

a5 sAIE Be taret

cate a certain distance from a known ﬁia:ﬁe,-:.:e;_g.:.j'.‘f'{'zt:f_lc_rn;f;rom;-_ 1
reas "5 km along tar :ro'ad--_(B;1}:-_tg-.'_D;kahandj:a,_;.;doe's;j-sa_b does "5 |

they may be meaningful o you, but since the specimen will outive both
sollection, it is best to avoid abbreviations for the sake of future users.

When determining locality be as precise as possible, e.g. not only “Farm Kleinfontein”, but
“District Otjiwarongo, Farm Kleinfontein XXX on north facing slopes of Onjima mountain”; or
“21 km south-west of Otavi on road G333 to Otjiwarongo”; or “Waterberg Plateau Park, 1
hour's walk from Onjoka on Fig Tree Tourist Trail”. If possible, a latitude-longitude GPS
reading is the most useful and accurate (e.g. Farm Windpoort 428, Outjo District at
19°19'45"S & 15°27'38" E). The grid reference is not necessary, as the locality must
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certainly be defined well enough so the grid reference can be unambiguously calculated at a
later date.

Appendix | gives instructions on calculating coordinates from a topographic map.

Figure 1 Examples of field specimen labels used for vertebrates

Other information, which may be useful, is:

®

. Substrate/ habitat where specimen was collected i.e. sand dune, rock face, trees, plants

Specific measurements, which varies from group to group

(in the case of some insect larvae, the name of the food plant is essential)
Sex and reproductive condition, including numbers of eggs or foetuses
Features which will change with preservation e.g. flower colour and smell

Description of the whole organism if only a part is sampled e.g. trees. large shrubs, large
fish, marine turtles and large reptiles, and large mammals including whales.

The National Museum and the National Herbarium have their own labels/data collecting forms
(Figures 1, 55, 56 & 57)) which may be obtained if you are planning on doing extensive
collecting (and you have built up a good historical relationship with these institutions). Most
people do not have access to quality label paper and are therefore forced to use whatever is
available. The important points to look for are; paper which will not fall apart in liquid (high rag
content) and which will readily accept handwriting. Most preparation manuals insist on using
permanent carbon-based inks, which require the use of special technical drawing pens. These
pens rarely work outside the office. A soft lead pencil (e.g. HB, 2H, B and 2B) is good for field
labels. Never use a ballpoint pen, fountain pen or felt-tip marker - all of these inks fade in water
or alcohol or both. Try to write clearly and include as much detail as possible; field labels are a
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permanent part of the specimen. A second label, written (or printed) with permanent ink and
having the specimen catalogue/accession number will be added at the institution. This label will
repeat the field label information, but the original field label will not be discarded.

“QUARTER-DEGREES SQUARES — WHAT, WHY AND WHERE?

Quarter-degree squares {QDS's} are blocks of areas (15 minutes by 15 minutes), or about 25 km by 25 km. They
are used to describe a locality on a rough scale called the locus — this unit is most useful for mapping localities on
 small-scale maps, like maps showing the entir . country or at least major portions. As the mean QDS in Namibia
conitains about 700 square km, there is ample room for many habitats, landforms and substrates within it—so the
QDS is not ideal for describing original localities — this should be done using a finer scale initially, and converted to
the QDS later at the office. Within Namibia, there are Gver 4200008 S e e

We have the Bird Atlas Project, which ran from1970 101993, to thank for popularising the use of QDS's in Namibia.
This was because of the ease by which amateur birdwatchers (or anybody else) could determine QDS's (as

' opposed to traditional degrees and minutes which requires detailed maps, time and precision) and also considering
that the final mapping for the project would be done using this scale. Previous to this, only the Museum and

' Herbarium (Namibia's natural history archival institutions) regularly used them. . - T G

2 quarter-degree square is actually a sixteenth portion of a one degree
15 minute sections on the north-south axis, and four more on the east-
by 15 minute blocks within the one degree block (each called a quarter-

| An interesting fact is that the unit we call
' unit; surrounding a degree biock are fou
 west axis — that makes sixteen 15 minut
 degree square). g e _
 Also, these units are not really *squares” — they are polygons and contain no right angles. This is because the
latitude lines (running east-west} are parallel, but the longitude lines (running north-south) converge to pinpoints at
 the poles. Even within Namibia, this phenomenon is apparent: A QDS (15 minutes) on the northern border has a
width of 26,61 km and contains about 738 square kms, and on the Orange R iver the 15 minute unit is 24,40 km
wide and contains about 677 squarekms. i s
This trend of narrowing starts at the equ
the pole, where all lines of fongitude cony
 shifting circle several meters in diameter,

where each 15-minute umt;s ¢. 28 km wide, and continues down to
rge on an infinitely small point (which scurries around within a long-term .
W ch assures that the whole system is slightly inaccurate). . :

EAppendrxlr on how to deiermmes QDS's.

: confused'?Se

EUTHANIZING ANIMALS - GENERAL

This booklet stresses the preservation of opportunistically-found animals, which are often
already dead. However, it may be desirable to dispatch healthy individuals, as well as injured
ones which the cat dragged in, or animals found injured on the road. In these cases, live
animals should be killed in as humane a way as possible. In addition, one should not confuse
methods of killing with methods of preservation. For instance, ether is a suitable method to kill
some animals, but would be hopeless as a preservative; and conversely, formaldehyde,
perhaps one of the best-known preservatives is not generally suitable for killing animals.

The second consideration is to use a method that leaves the animal's muscles relaxed, so that
it can be manipulated into a standardized position for fixing. For instance, snakes killed with
ethyl acetate (generally used for insects) may become kinked and contorted, and lizards may
drop their tails. Whereas, if killed with a more "reptile friendly" method, are more relaxed and
can be easily manipulated into the normal position for preservation. There are preferred
methods for euthanizing each group of animals, and they are not necessarily effective or
humane for other groups.
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 ANAESTHETICS, KILLERS, FIXATIVES AND PRESERVATIVES

These chemicals are not the same, and as a general rule are not interchangeable. Anaesthetics are chemicals
used to relax specimens previous ta killing. This is so the muscies are not constricted which might result in kinky
specimens. Specific anaesthetics are also used on some groups of invertebrates so the genitalia can be easily -
extracted — a feature of taxonomic importance in some groups. Killers are used to finally kilt the specimen
 (often just an overdose of anaesthetic). F ixatives are chemicals initially used to fix the tissues and prepare
| them for long term preservation, usually in another chemical. The pri mary purpose of a fixative is to quickly set

the tissues so they do not become rotten, and in such a manner that the cells are not damaged or distorted -

very important for subsequent microscopic tissue studies. Preservatives are the chemicals, used subsequent - -
to fixation in the long-term maintenance of the specimen. Preservatives should be neutral in their capacity to
 alter the specimen in any way, yet protect against dehydration and attacks from bacteria, fungi, etc..

5 %he___prébaraﬁ-an of':'f_i'_z_.lid-presérved'Specimené is therefore a twoto four step ':p'r'qt;:é_ss which may ina\id_lire' four |

‘Each biotic group has a different procedure for preserving, and many do not 'f'olil'ow this sequence. For instance -

most small specimens are simply dumped into the final preservative, and most plants are just drie e

ABOUT FORMALDEHYDE AnD FORMALIN

A 10% formalin solution is the best allround general fixative/preservative for vertebrates.
Recommended concentrations vary, depending on the type of organism, and for which purpose
the specimen will be used in the future. When mixing special concentrations of formalin,
remember this: The higher the concentration, the better the ability to preserveffix tissue, but
this advantage unfortunately includes a decreased ability to penetrate tissue (critical in "thick"
specimens). Conversely, more dilute concentrations penetrate tissues to a greater depth and
shorter time, but obviously lack preservativeffixative power. The optimal concentration must
therefore be a compromise between preservative power and penetration rate.

" Formalin is very acidic, and if specimens are stored permanently in it, they will become hard
and brittle. In particular, bone will become de-calcified, which is not conducive to producing
specimens which will be strong and durable in the future. This is one reason why alcohol is the
preferred medium for permanent storage. If formalin will be the permanent medium for storage
(and it is recommended under certain circumstances) it should be buffered with baking soda or
borax (sodium tetraborate) at the rate of 2 tablespoons (1 tablespoon=15 ml) per litre. This also
helps prevent discolouration of specimens, for which reason buffered formalin is often
recommended for initial fixing.

Many marine biologists use formalin prepared with seawater when preserving marine
invertebrates. Better penetration of the tissues is thought to occur and it is naturally buffered,
but it is also used to anaesthetize the animals by adding the formalin slowly to the seawater in
which the animal is already emersed. The use of saltwater formalin is also applicable to marine
vertebrates. The use of saltwater as the diluent means concentrated formalin can be
transported to a distant site, and the diluted fixative/preservative prepared there.

If concentrated formalin has been sitting around for some time (usually only after 2-3 years) it
often forms a white flaky precipitate. This formalin can still be used, but the precipitate must first
be dissolved back into solution before diluting to the required strength. Stirring it over a medium
heat until the precipitate dissolves back into solution will solve the problem. Remember, the
container in which you do this is now permanently contaminated with formalin, so it is not fit to
ever hold food or potable water. Formalin is not flammable, but for obvious reasons this
operation must be performed outside in fresh air.
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Formalin is inexpensive and readily available at chemical suppliers in Windhoek (2004 price ~
N$10 per litre). Industrial grade is satisfactory but is usually available only in minimum
quantities of 2.5 litres, enough to make 25 litres of preservative. However, it is not necessary to
mix it all at one time and it is obviously easier to store in the concentrated state. Formalin,
whether diluted or concentrated should only be stored in glass, plastic, or stainless steel
containers.

“FDRMALIN POTENT STUFF H!GHLY TOXIC AND VERYEFFECT!VE

;ngcrmaldehyde is a gas it dlssclv&s mto water at a max] mum concentratmn of around 38-40% ‘ﬂ‘us

2 y-toxlc avoid contact wrth 5k:n {waar giﬂves} and bfeathmg \rapours best tu work out in the open W|th :
g lenty of fresh air. Containers that have held formalin {in any concentration) can NEVER be used to hold

' drinking water or food, empty formalin containers shouid be destroyed immedtately, so they do not end up bemg
' used as water containers by someone eise. - : LE R _ : : e .

Paraformaldehyde powder is also available in Windhoek, at chemical supply houses. The only
advantage is that it is a dried powder, which is light in weight, conserves space (before mixing
with water) and is spill-proof (given half a chance, formalin leaks and spills; which makes the
powder much safer to transport). To produce 10% formalin, dissolve 40 g paraformaldehyde
powder and 10 g sodium carbonate (as a buffer) in each litre of water. Paraformaldehyde is
notoriously difficult to dissolve into solutions, so heating to near boiling and stirring will be
necessary (outside in fresh air — and do not breathe vapours).

ABOUT ALCOHOL

Ethyl alcohol, ethanol or rectified spirits (ETOH) is the only alcohol to use in preserving any type
of biological specimen. Methyl alcohol, methylated spirits (“meths”), isopropyl alcohol and
“surgical spirits” (1-hydroxyethane) are not suitable. They are all cheap and readily available in
Namibia, but ultimately result in brittle and/or inferior specimens - a process which cannot be
reversed once a specimen is fixed in these liquids. Many specimens are brought into the
museum which have been preserved in one or other of these substitutes, or even brandy or
schnapps, because that was what was available at the time. This is preferable to the alternative
of no specimen at all, but these specimens will always be of inferior quality. What must be kept
in mind is that the identification of specimens almost always requires careful examination of
anatomical features — and this requires a specimen to be reasonably flexible so that these
features can be examined under a microscope i.e. it is nearly impossible to examine the
genitalia of stiff, rigid and contorted spiders.

_DARMN'S PRESERVATIVE OF CIRCUMSTANEE OUR PRESERVATNE OF CHOICE

- When Charles Darwin Ieft on hts hzstonc voyage on the Be‘ag?e in 1831 he took wooden caskets of wood

alcohol with which to preserve his biological specimens. At that time, wood alcohot was really his only choice,
' as alternatives had not yet been discovered. Many of his specimens are still in perfect condition today, nearly
- 200 years after the voyage. Some of these specimens are even yielding DNA of a useful qual!ty Also today,
pure ethyl alcohol is the museum curators’ long-term storage preservative of choice.
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