View From The Chair

I'd like to welcome all the new members and comeeitinembers that we have serving this year — it's a
good influx of new blood and it's what keeps usit

We've spent a great deal of committee time this y&&ing about the Subject Specialist Network and
whether we thought this was an appropriate diradtio NatSCA to pursue. We've felt that we are athg
representing the various natural science instihsti@cross the UK and were worried that the ingbitat-
based nature that MLA was asking for from thes&agkts would constrain us as an organisation. Thanks
again for those of you who organised and attendedrteetings — they gave us a good understanding of
people’s opinions about our function and, | thiskpwed a real willingness on a regional level fime
cooperation.

Meetings were held in London, Yorks & Humber, Nelhst, North-West, Scotland, South-East, South
West and West Midlands. The table below showsékelts of the questionnaire sent out at around the
same time as the meetings.

Overall Comparison
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The development of this network, either throughNHeA or simply the growth of the group will inevitdy
mean a lot of hard work for us — please do trydodme as involved as possible as this helps usdorée-
flect the diverse opinions and needs of our mentiigrs

- Vicki Papworth



The Stockholm beetle Trogoderma anqusturm
— A new risk to herbarium collections

- David Pinniger, 83 Westwood Green, Cookham, Berks SL6 9DE
&
Yvette Harvey, Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AE

In 2006 and 2007 we have found established populstof Trogoderma angusturm the herbarium and
mycology store at Royal Botanic Gardens Kew. Whneree these pests come from, and what threat do they
pose to collections?

Some species of pests are well known to botansstaajor risks to their collections. Biscuit beeliego-
bium paniceumand cigarette beetleasioderma serricornere two of the most notorious. Other species
which have been found causing damage over the pearspider beetle®{inussp], odd beetleThylodrias
contractu$ and carpet beetledpthrenussp]. In 1999, Shaw reported the occurrence amparently new
pest to the UK, identified asrogoderma angustunHe had found these beetles infesting mounted bird
specimens in a gallery at the Royal Scottish Mus@uidinburgh in 1998. His subsequent investigation
revealed that an infestation in the herbarium efRwoyal Botanic Gardens, Edinburgh, initially idGetl as
beingReesa vespulaalso included specimens dfogoderma angustunit had probably been present in
the herbarium since 1986 but the similarity betwtenlarvae of this species aReesahad caused some
confusion.

The origin of the infestation in Edinburgh is stilbt clear.T angustumwas first described from Chile and
was first collected in Europe from Poland in 19Rrgczkowski 1960]. It is now a well known and estab
lished pest in Sweden [Akerlund 1991] and Denmamojn 1997]. More recently, it has been found in do-
mestic houses and infesting a wide range of harbmréntomological and vertebrate collections innééa
navia [M Akerlund and L Stengard Hansen, pers cdtlas also been found in the Museum Ludwig in
Germany [Y Garboroni, pers com]. The only otheorded infestation in the UK was from Glossop in Der
byshire when beetles were collected from a windibwEa private house in 1996 [Shaw 1999].

In 2000, a few adult beetles were found on stickpd in the main herbarium of the Natural History-M
seum in London [A Paul pers com] but an infestatibtarvae in collections has never been found-dh-
ruary 2000, a few larvae were found in the coltattareas at the Royal Botanic Gardens, Kew, whiefew
thought to be possibly angustunor R. vespulae.ln May of that year, adults were found in the miagn-
barium which were clearly. angustunand subsequently, adults have been found on stiekg (and also

a few walking) in a number of areas in the mairdemion. Between 2000 and 2006 there has been-an i
crease both in the frequency of the sightings isfleetle and also in the number of locations disoed in
the building.They seem to be particularly attracted to fleatlighps which were used in the basement to
monitor populations o8 paniceumDamaged plant specimens were found with heavigwed flowering
and/or fruiting parts covered in frass and discdideval cases.

In 2007, an inspection of the new Mycology stordatv revealed livel angustumarvae and cast skins
and a few adult beetles. A number of specimerBabétusand slime mouldsMlyxomycetdshad been par-
ticularly badly damaged. Some of the collection haeén previously stored in the basement of the main
herbarium and had almost certainly been transfemtezh collections were moved into the new store.

How to recogniseT angustum

The beetles [Figs 1 and 2] are about 2-3mm longaaadnore elongate tha@mthrenusor Attagenussp or
the otherTrogodermasp. They are dark with three distinct bands oftishihairs on the elytra. In some
specimens, the two bands at the rear of the efy&naseem to merge into one. The female beetlelsuayer
and their elytra are wider towards the rear enceredis the male elytra have parallel sides.

The larvae [Fig 3] are hairy but longer and legsimd thanAnthrenussp. They are very similar to the lar-
vae ofReesa vespulaavith which they may easily be confused. The artwirs of theT angustumare
however brownish and not as many, compared todldeg hairs oR vespulae.



Fig 1 Trogoderma angustunfdult Fig 2 Trogoderma angustum | Fig 3 Trogoderma angustuntarvae
[Drawing by Annette Townsend] Adult female and cast skins [Photo D Pinniger]

Where next?

As there are populations in Edinburgh, South Kegtsim and Kew,T angustummay be present at other
locations. If anybody finds beetles which resenthis species, either on sticky traps or near tbeltec-
tions, please get them checked by your local enlogist. If they are indeed confirmed @&sangustum
could you please let us know the location, if thees any damage to collections, and who did theroet
nation. It is hoped that we can then build a petirthe distribution of this potentially damagipest.

Why Stockholm beetle? angustundoes not have a common name, apart from beinglirfet beetle”,
and the Natural History Museum in Stockholm wasfits¢ museum to describe problems with this pest.
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Addendum: A preliminary investigation into using Tyvek® bags for short-term storage as a

means of protecting herbaria from damage by insegtests such as$tegobium paniceum
- Rita Ower and Adrian Doyl
The Natural History Museum, London
Suppliers:

Crossweld® heat sealer Plastazote® WeLoc® clips
Preservation Equipment Ltd Zotefoams plc ScandénBirect Ltd
Vinces Road 675 Mitcham Road 18/19 MillbrooksBiess Park
Diss Croydon Crowborough
Norfolk 1P22 4HQ Surrey CR9 3AL East Sussex BNB
Escal® strips Tyvek® types 10 and 14 (1443R)
Conservation by Design Ltd Conservation Resoufld&g Ltd
Timecare Works Unit 2, Ashville Way
Singer Way Cowley
Woburn Road Industrial Estate Oxford OX4 6TU
Kempston
Bedford MK42 7AW




Choosing A Microscope Slide Sealant: A Review Of Aging Characteristics An
The Development Of A New Test, Using Low Oxygen Environments
- Lu Allington and Emma Sherlock, NHM, London

Abstract

Glyceel has been traditionally used to seal zocklginounts at the Natural History Museum (NHM), Lon
don. Production of this polymer has recently ceamed an alternative must be identified. A review of
chemical composition and testimonies from the @higd literature have been combined with a new éxper
mental method to achieve this goal. Of the 13 pelyrniested, Canada balsam was found to combine me-
chanical stability, excellent barrier propertieslagood aging characteristics. It has also beenddbat
Canada balsam does not react with glycerine, waixas phenol, or immersion oil. Canada balsanmése-

fore recommended as a ringing sealant for microsatides. The new experimental method, developed fo
this investigation, utilises anoxic environmentsl dras a wider application as a low-cost test of/pelr
mechanical stability and barrier properties.

Introduction
The prompting of this project was the discontinmatof the sealing solution Glyceel (a solutioniotéed
oils, alcohol, nitrocellulose, butyl acetate, aollitl). This was the most commonly used sealatihdagh
certainly not the only one) in the nematode andepop research groups in the Zoology Departmeriteat t
Natural History Museum (NHM), London. The discongtion of Glyceel has brought concern and heated
discussion within the international nematode rege@ommunity as a whole (Psmallion). An alternative
needs to be found which would be at least as éffeets Glyceel. Although it is commonly recogniskat
sealing permanent slides is very important, padity those slides using mountants such as glyeerin
there appears to have been very little work dontegb the products available. The impact of thithi,
when working with slides from the collection, itaften very hard to tell what products have beesdu$o
have a universally accepted sealing medium foreagipe slides in the Zoology Department, would be
highly advantageous for the curation of the coitectAdditionally the mountants and sealants usedHe
slide making should be routinely entered into théatlase when accessioning new slides. This means th
the longevity of different media could be assesmed, when breaking open slides in the future, wié wi
know the ringing media used and therefore the $msent or best method for opening the slide.

A vast array of different sealing products hasrbased by the scientific community as a whole.r@le
this appears to be quite a controversial area,tt@damount of actual research done appears toag. sc
This paper aims to bring some firm answers toghlgect.

This paper assesses the suitability of the availaealants through innovative experimentationyd@r
sensing equipment is used to test mechanical syadild barrier properties of 13 polymers, usedanser-
vation, entomological and zoological slide preparatThe results are compared with known aging atvar
teristics of the sealants or their chemical comstits, through a review of published literature.

The polymer with the best barrier propertiesnggiharacteristics and mechanical stability is fidied.
Before the appropriate polymer is recommended sdtable alternative to Glyceel, it received mdrert
ough testing, in simulated situations, to ensued thdoes not react with other chemicals usedligdes
preparation and use, and also to establish bestigera

This paper will have relevance to all scientifiorkers who prepare or conserve slides, by identfan
alternative to Glyceel. It also contains a reviegwaging characteristics and a new method to tesinb-
chanical stability and barrier properties of polymerhis has relevance to the use of adhesivegudas
and consolidants in conservation.

1. Slide Storage at the NHM

Slides housed in the Zoology department at the Ni&inormally stored horizontally. This is an impoitt
consideration when choosing mountants in particbildralso sealants, as products such as Canadarbals
will always be liable to move if stored verticalljhe slides lie on wooden felt lined trays, or ard card-
board folders within wooden cabinets in specialgsighated rooms. The recommended conditions for
slides in collections are an ambient temperaturé®€ and an ambient relative humidity of about 60%
(MGC 1992b). This, however, is very difficult to m&in without special environmental controls. T2
ology Department at the NHM is air conditioned, batasional malfunctions and power-cuts are unavoid



able. Monitoring the conditions over a year in @feur slide rooms recorded temperature rangek8ef
27°C and humidity ranges between 37-67%RH.

The slides made for housing the free-living nerdas (round worms) are glass slides. A wax ringasle
on the slide and within this the nematodes are meauim glycerine, glass beads are added for support
glass coverslip is placed over the wax ring andstlie is then placed for a few moments on a hegtto
melt the wax. It is after this process that thdeslis sealed with a ring of the chosen polymer.

The importance of sealing the slides, particylarhen using glycerine, has long been known: ‘Ndtena
how careful may have been the arrangement of theisen, if the last act of sealing the cover i®lkemsly
done, not only will all the previous labour be |dstit the specimen as well’ (Pike 1890: 268). ‘Tiweible-
some leaking of glycerine cells is due in parth® penetrating character of the fluid and partlifg@xpan-
siveness in warm weather and therefore a very gttement is required to hold them’ (King 1889).5ity-

2 show some examples of failed slides, discoveriéiimthe zoology collections at the NHM.
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Fig. 1A - Sealant has become brittle and chipped away | Fig. 2 A - Sealant breakdown evident as air has en-
leaving the mountant exposed. B - A reaction has 4c | tered the slide, also possible reaction betweemiaot
curred within the slide. Possible cause oxidatiodi- and sealant evident. B - Wax sealant has brokemdou
cating the slides sealant has been breached. A reaction in the bottom corner is also how evidént
this were to continue it could cover the slide altsg
the specimen.

=

2. Sealants within the Literature

The major fault with many of the products which édeen used in the past is their propensity facking.
Fluctuating temperatures is probably the largestirstcontributing to this. According to Morse (1992
‘Most known mounting media and ringing materialsdnansatisfactory characteristics’.

Brown (1997) produced a comprehensive paperwawgemicroscope slide techniques. He also states th
importance of sealing glycerine mounts. His sugggesiealants were Euparol, Glyceel, Glyptal (stated
being only red alkyd enamel resin insulation pairdduced by General Electric) and Murreyite. Heals
mentions the use of nail varnish. He later notesydver, that Murreyite reacts with some mountants a
that ‘Disney advocates Glyceel, Trycolac and ‘ladieil varnish with or without colour’.

Disney (1983) mentions using Glyceel, but by 1984 bhanged to using nail varnish. B.Georgiev (pers.
comm. August 2005), a parasitic worm researcheéhatNHM, believes that cheap nail varnish does not
work particularly well, but expensive nail varnishvery good. Other entomological journals mentitin
parol (Freeman, 1983) and Polyvinyl lactophenolrffsar PVLP (Fink, 1987). Huys and Boxshall (1991)
state that preparations have to be sealed andrifiay commercial sealants such as: Araldite, Mureayi
Bioseal and Glyceel are available (Araldite is Bispol A epoxy resin plus Beithylphthalateplthough
glues are highly accessible and cheap, it is unknbew they react to stress and age. Morse (1992) su
gests that Paraloid (Acryloid) B72, a common coveson glue, may be a good mounting medium.

One of the earliest records of Glyceel is writtgnThorner (1935). It was meant to be ‘especigdipd for
glycerine mounts’. Wagstaffe and Fiddler (1968)ramend nail varnish (used extensively by reseascher
for its cheapness and accessibility), or Glyceelldgstophenol mounts and Goldsize for glycerindyjel
glycerine and aqueous mounts. ‘Nail varnish isadlé for ringing lactophenol, glycerine, gum, Caaad



balsam and most other types of mounts’ (Wells 1978)

Much more analysis and discussion has been ctedlabout mountants than about sealants. At the NHM
Canada balsam has been used for over 150 yearsnasirgant and, in some cases, a sealant as well, to
great effect. Problems have been experienced aflitd with some of the new synthetic mountants: they
have a tendency to ‘craze’ over the years. Upt@938) claims that ‘Resin-based mountants such aadzan
balsam and Euparol, which have stood the testad,tare probably the best option for permanent itspun
although it is possible that some modern synthmticintants will prove to be of archival quality’.

Testing Sealants

1. The aim of developing a new test method

A suitable replacement must be found for Glyceabsibacteria require oxygen to decay organic matier
sealants must form impermeable barriers. A new;dost method has been devised to test the banogr p
erties and mechanical structural integrity of sel@n the market.

The new test was based around anoxic environmeedsntly incorporated into preventive conservatio
practices at the NHM. It was surmised that withaobxia the specimen on the slide cannot decaythior
reason a sealant should form an oxygen impermdxhger. If the sealant does not form an initiapan
meable barrier then it is not performing correctfythe sealant subsequently becomes permeabdanit
also be dismissed as a failure: oxygen and polistpatentially flowing in, to damage the specimang
glycerol, phenol or other mounting media being.ldst remain intact the sealant must not peel awamy f
the glass substrate and it must not crack or lusgiity.

The new test attempts to simulate environmentass over time by accelerated expansion and aiiuma
of the media, using alternating temperature flusbms. High humidity may encourage plasticity ire th
resin, and would not reflect realistic storage dtos, so water was not incorporated. Relative idiitsn
will automatically have varied slightly during thest as temperatures fluctuated.

The results of this test are compared with knagimg properties of sealants, and predictions based
chemical composition, to identify the most suitafdalant resin to be used to seal a cover glagsspeei-
men sample slides.

2. Development of the new test method

Due to the large size of sachets of oxygen-scangngiemicals
(RP Syster!"), relative to the size of slides, the microenviremts
were created in reverse: oxygen sensors were piaitieith a small
glass vessel, which was then sealed with a copeaslil the polymg [ = =
being tested. The glass vessel was then placechwithoxygen-fred | =
microenvironment, constructed from a heat-seakusparent bar- 4 TN
rier film (Escal™) containing oxygen-scavenging chemicalsan | e )
impermeable barrier was formed by the polymer atkyegen would ;
remain within the glass vessel. If the seal wasgromised, the
oxygen would flow out of the vessel, to be scavengethe chemi-

cals. Two types of oxygen indicator were used: R&te3n™ Fig.3 Oxygen indicators: on the left is a
“Ageless Eyes” (which turn from purple to pink whexygen falls | SensiSpdt" and on the right an “ageless|
below 0.1% and returning to purple at above 0.586) SensiSpots eye”.

™ (which can be read electronically to give morecise oxygen

levels)?

Various permutations were tested, before a finpkeerental design was developed. Problems to owegco
included scratching of the barrier film by the cogéass, ease of reading sensors, and pressurg agin
plied to the coverslips by the sealed bags. Expartsmwere also conducted using more than one tayer
sealant, but this was not found to affect the teslhermal expansion was induced by placing thesels
within an oven at 40 degrees Celsius. The barifer Ibags were not compromised by the heat, but the
“Ageless Eyes” ceased to change colour, due tarthkalteration of the reactive chemicals. SeniSpbts
must therefore be used if microenvironments areelded he combination of light, heat and oxygen rofte
react with a polymer in an uncertain manner (HatR87: 31). The additional problem with heatincaas
celerated aging tests is that different reactioesaacelerated differentially. Deterioration magaabe af-



fected by more than one factor e.g. heat plus lighight plus oxygen (MGC, 1992a: 106). The haatin
only caused failure in one polymer, so was abandamévour of alternatively placing the environngimn
a freezer and then at room temperature, which aambre effective.

Attempts were made to assess the performanceati#rss in more realistic circumstances: by sealng
erslips onto glass slides. The “Ageless Eyes” weoelarge for this experiment, and SensiSpdtgiled to
give correct readings. In light of this, the masitable vessel was found to be a flat-bottomedsgtasnple
vial with a flat rim.

3. Recommended test method:

After a series of trials the following methodojogas developedinside a glass vial, place an “Ageless
Eye” or a fluorescing oxygen indicator (Sensispbton a small cube of inert foam to decrease thantie
from the edge of the tube (measurements are mostate at approx. 10mm). Seal a glass vial withiaue
lar cover glass and the sealant to be tested. Midirbe oxygen in the test tube and the oxygerelenill
be approximately 20%.

Place each glass vial in a hole cut into inestrfo Place this in turn in an acid-free cardboaag which is
deeper than the height of the vials. This keepsviis upright, prevents the outer bag being sbeddoy
the cover glass, and also prevents pressure bppigd to the cover glass.

Construct an oxygen impermeable plastic bagelagough to enclose the tray, using a crosswelt hea
sealing machine to create double-seals. Placecirffi packets of oxygen-scavenging chemicals ine t
bag and seal it.

Leave the bag at room temperature for a few dayi$the first measurements are taken. The baglgh
then be placed into a freezer at —20 to —40 dedCedsius for at
least 24 hours. When the bag has returned to reampdrature th
oxygen levels should be recorded. In the case ef“thgeless
Eyes”, if the oxygen barrier is intact the “Eyesfllwemain pink
(<0.1% Oxygen present). This process will be reggbantil all off
the seals have been compromised, or do not appds &ffected
Fig. 4 shows the microenvironment containing viaith SensiS
pots™.

Fig. 4 Glass vials sealed with 13 sealants, plus one@petch with a
SensiSpot on inert foam. The tray is in a micrommment created with

Materials:
Sealants to be tested — small amounts
One glass vial per sealant plus one for control
One cover glass per sealant plus one for control
One SensiSpot or “Ageless Eye” per sealant phesfor control
Inert foam
Cardboard box with sides slightly greater thaiglhieof the vials
Oxygen impermeable barrier film
Freezer
Oxygen sensing machine (if using Sensispots)

13 sealants were tested within this project: @arzalsam; Histomount; Euparal; Japan gold sizejdTie
All-In-One nail varnish (aka “Clinique”); Sally Haen® Hard-As-Nail8" nail varnish (aka “Sally”); DPX;
Zaponlack; Loctite® Superglue; polyvinyl lactophér®urr (PVLP), Paraloid B72, Polyvinyl Acetate
(PVAC), Glyceel.

Results

Fig. 5 shows typical failure patterns for the 1alasts tested, Fig. 6 contains the results of I&ements.
“Sally” nail varnish, DPX and Canada balsam retdiaebarrier to migrating oxygen for the longestiqds
and under the greatest thermally-induced mechasioeds, exhibiting the greatest mechanical stglatid



barrier properties. PVAc, Paraloid, Goldsize ange3glue did not generally form an oxygen barriezrev
at room temperature. A sealant could fail immedyatecause it is permeable or due to initial shaiydk as
it cures. PVLP leaked slowly, independent of envinental conditions. A slow leak could be due tdudif

sion between the molecules of a polymer. The reimgisealants failed during periods of induced tharm
stress.
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Fig. 5 Shows a typical graph of performance. In this eplenCanada balsam remained uncompromised whilstdtdfailed
at room temperature. Euparal failed in the lagiestaheap nail varnish and goldsize leaked slogdgensive nail varnish,

zaponlac, PVLP (gurr), histomount, DPX and PVAdefin the early stages of freezing. (Stage 1 ssts testing after 2
days at room temperature; subsequent stages rap8gshours in the freezer at -40 degrees Celsius).
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Chemical Evaluation of the Sealing Media Tested

Polymer degradation can manifest as crazing, ahgldiscolouration, tackiness, embrittlement arss lof
surface gloss. Polymers change when they age temah stresses relax or chemical reactions taseepl
(Horie 1987: 23). Polymers can degrade due to t@giperature, light radiation, hydrolysis, biodegtésh
(natural polymers), oxidation and the effects dpbur dioxide and nitrogen dioxide in the atmosjghivic
Neill 1992: 14; 18).

Adhesives used in preparation and conservationldhbe chemically and physically stable so thairth
initial mechanical properties and solubility aréaieed. They should have sufficient flexibility Huat they
do not crack. Resins with higher molecular weigiet more flexible. Extensive hydrogen bonding betwee
polar oxidation products, however, can cause ettérient in natural and ketone resins with age @Rie
1992: 63). Additionally, if the solvent-free adhesis weak and brittle then the loss of the solvett plas-
ticisers over time leads to embrittlement. Shrirkkagn also create internal stresses (MGC 19923: 104

A polymer which is too soft will flow and pick wgtirt. If it is too hard, it will crack when stres and not
be able to respond to movements within the objglotve the glass transition temperature (Tg) lage s
tions of polymer chains are able to move coopestiand adjust to stress. Internal movements cso lz
limited by intermolecular forces such as hydrogends and the interlocking of bulky side groups (Eor
1987: 18).

A barrier to oxygen, water, hydrogen sulphide antphur dioxide must have closely-packed molecules
and be below its Tg (MGC 1992a: 115). Impermeapilicreases with higher Tg and greater crystajlinit
(De la Rie 1992: 66) but flexibility decreases.dfildsers can lower the Tg of more rigid, closeacked
polymers, but these decrease the purity and areves time.

1. Nail varnish
The resin dubbed “Sally” was Sally Hansen® HardMeils with nylon, clear. The ingredients are: Butyl
Acetate — solvent; Ethyl Acetate — solvent; Nitlidese — carrier; Isopropanol — solvent; Adipicidc
Neopentyl Glycol/Trimellitic Anhydride — plasticiz@ardener/intermediary; Trimethyl Pentanyl Diisebu
tyrate — plasticizer; Triphenyl Phosphate — pléztic Nylon-66 — plasticizer; Acrylates Copolymedis-
persant; Cl 60725 — violet colour.

The commercial advertisement claims that the Nytomula, fortified with silk proteins, helps stigthen
and protect nails against chipping, splitting amelalzing, protecting against everyday hazards sacea



ter, detergents and housewdrk.

The sealant dubbed ‘Clinique’ w&linique All-in-one base and top coat. The ingraetieof this are: butyl
acetate — solvent; ethyl acetate — solvent; nithdlose — carrier; phthalic anhydride/trimetallinteydride/
glycols copolymer — plasticizer/epoxy resin/solyasbpropyl alcohol — solvent; trimethyl pentanytur-
ing agent.

Both types of nail varnish are nitrocellulosedzhsand contain plasticizers. The main differenabas the
“Sally” nail varnish includes Nylon-66 as one oé$ie plasticizers.

2. Plasticisers

A plasticiser is a substance which, when addedrmagerial, makes it flexible, resilient and easeéehan-
dle. Modern plasticisers are man-made organic otemithe majority of which are based on esters of
polycarboxylic acids with linear or branched alifpalcohols of moderate chain length, such aseadip
and phthalate3.Plasticisers are non-volatile liquids with low molilar weights (Horie 1987: 20). They
increase the flow (plastic deformation) capabibfypolymers, and reduce stiffness and Tg (MGC 1992a
100). Plasticisers separate long chains and faeilitelative movement, but they are incorporateudédoen

the molecules of individual polymers and so weakten intermolecular bonds, causing aging problems
(MGC 1992a: 43). Plasticisers are added to decrslasekage during the transition from liquid to idol
state. They can, however, diffuse over time andefioee cause shrinkage and cracking later (Hor&719
38; MGC 1992a: 43).

3. Nitrocellulose

Nitrocellulose is a cellulose ester formed from tkaction of nitric acid with some of the hydroidies
groups of the cellulose molecule (MGC 1992a). & hahigh Tg (glass transition temperature) of°000
making it brittle at room temperature, so it uspabntains plasticisers to reduce the effective(WMgC
1992a: 44). It rapidly releases solvents to fordryg strong, film (Horie 1987: 132). Solvents indduace-
tone, ethanol and butyl-acetate (MGC 1992a: 50).

Nitrocellulose was first used in conservatiorthe late 18 Century (Horie 1987: 133). It is still used in
conservation but it is unstable, sensitive to pfwtinlation and acid catalysed hydrolysis. Initi@igdada-
tion of nitrocellulose is seen as an acidic surfatmmm, followed by crazing and complete degradatio
(Williamson 1992). The primary mechanisms for delgteon are acid catalysed ester cleavage, homolytic
scission of the nitrogen-oxygen bond and ring dégration (Selwitz 1988). Nitrocellulose is unstghie-
caying in a process that is exothermic, acceleryeidcreasing temperature, and auto catalyzedsbywn
acidic nitrate products (Johnson 1977; de la Ri®82196). This causes a decrease in molecular weight
(Mw) and the production of nitric oxides and acjiles 1955; Ferreira and Combs 1951).

Cellulose nitrates are stronger and more rigehtParaloid B72, which is in turn stronger than RBVA
(Horie 1987: 22). Cellulose nitrates, however, @asidered less stable synthetic resins than PVRuosy
are especially unstable when exposed to lightgdei¢ 1992: 76). Better chemical and mechanicailgta
is achieved from acrylic lacquers such as Par®d@ (MGC 1992a: 115).

4. Nylon

Nylon represents the generic name for all syntHéier-forming polyamides and is characterized bgat)
toughness; strength and elasticity; high melt pant good resistance to water and chemicals. Niglen
simple, small, heterochain synthetic thermoplagtitymer (McNeill 1992: 16) which is used as a plast
ciser because it has a Tg around room temperdtage(1987: 122).

Nylon-66 - poly[imino(1,6-dioxohexamethylene)irollexamethylene] (Horie 1987: 122) is considered to
have excellent barrier properties with respectdggen and organic solverft©ther nylons are discouraged
in conservation because they pick-up dirt and ktsength and solubility with aging (Horie 1987: 123
Nylon is also particularly susceptible to photodation. Acrylics are much more stable (MGC 199%2;
Horie 1987: 122). Adhesives containing Nylon casoaswell as it absorbs atmospheric moisture, which
causes internal stress (MGC 1992a: 93). Nylon $® akensitive to cross-linking in contact with myidl
acidic water (Horie 1987: 49).

5. Paraloid B72

Paraloid B72 is a copolymer of methyl acrylate atid/l methacrylate 30/70 (MGC 1992a: 30; Horie 1987
111). It is a heat and water-proof adhesive foairspto pottery, wood, metal, ivory, glass andpaltous
surfaces except rubber. It is virtually colourlessl tends to resist yellowing for several yearsloks not
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set instantly so fragments can be easily re-adjuatel surplus adhesive removed with acetone, thiereb
making any joint virtually invisiblé.It is the adhesive/consolidant that is used thetnito conservation
(Borgiaet al 2001: 513; Cappiteliet al 2004: 399). Paraloid B72 is an extremely stalolymer (Horie
1987 35). It does not become insoluble or degragigificantly in normal conditions of exposure (Fegll
1978; MGC, 1992a:115; Horie 1987: 104) althougtwstixidation does occur (Ciabach 1983) and it has
been tested and recommended for conservation (e WE83: 1.5; Blackshaw and Ward 1982: 2.11; Cru-
ickshanket al 1996: 877; Thickettt al 1995: 202). Paraloid B72, however, is brittle andne to cracking
under internal stress (MGC 1992a: 116) even thatsghg is 40C.

6. Canada balsam and Euparal

Canada balsam is a turpentine semi-fluid resin ftbenAbies balsamedlL.) P.Mill fir (Mills and White
1987: 89). This viscous, sticky, colourless (somes yellowish) liquid turns to a transparent yelkiw
mass when the essential oils have been alloweddipoeate. It is insoluble in water but soluble intamber

of organic solvents (Coppen and Hone 1995: €3nada balsam was of importance in optics becasise i
refractive index (1.53 for the sodium D lines) Iese to that of glass (Liu 1971) and has been ased
mounting medium since 1830s. 150 year old entomoklgles at the NHM have not crystallised or ab-
sorbed moisture (Brown 1997: 7). Canada balsaronsidered by Mound and Pitkin to be the only mount-
ant that can be kept in a variety of climates withdeteriorating (1972: 122). It does yellow withea but
most researchers do not see this as a major prqBeown 1997: 7).

Euparal is a mixture of eucalyptol, sandarace@nrfrom the treeTetraclinis articulata(Vahl) grown in
north west Africa), paraldehyde and camsal (camjimol phenyl salicylate). Contributors to an onliliee
cussion have differing opinions on the longevityEafparaf One contributor claims that properly prepared
specimens mounted in Euparal “do not crystalizg, &hrink, crack or do anything but last in gooddie
tion for a very very very long time”. Another coibitor, however, stated that “Euparal slides ofyger
mites were made in 1987, and they're starting tpnperize and craze around the edges.”

“Resin-based mountants such as Canada balsamugradal, which have stood the test of time, ardaro
bly the best option for permanent mounts” (Cartea Walker 1999: 45). This is echoed by other wasker
Halliday (1994) found that most workers considen&ia balsam to be the most suitable mounting me-
dium?® Galtier and Phillips (1999: 68) state that “nakuralsam remains unaltered by oxidation over long
periods of time”. After an extensive survey of the&eroscope slide mountants within the entomologly co
lection at the NHM, Brown (1997: 10) also concludlest Euparal and Canada balsam are unsurpassed by
modern materials. Euparal is the best alternatv€dnada balsam since it does not need carcinoggnic
lene and does not yellow with age (Brown 1997:R)paral, however, can damage fine structures due to
early development of a meniscus and can also draperly prepared (Hood 1940: 57).

Crazing of Canada balsam seems to occur quitdyrdiut has been noted by other workers (Gree®:199
162). Cedric Shute at the NHM believes that Cartzlaam only crazes if it has been poorly prepared
(personal communication, 12 November 2005). Eslities were made from melted resin. If the resis wa
heated slightly too much the balsam would crackiwiti few years of preparation. Canada balsanesslid
are now made using resin dissolved in xylene imstafaheated resin. Clare Valentine at the NHM has
identified Canada balsam slides from 1840 whichehswrvived intact ((personal communication, 10 No-
vember 2006). This is supported by Brown and deé&3(2006) who state that “Canada balsam is knawn t
be stable over 150 years.”

7. Glyceel

Glyceel consists of linseed oil, alcohol, nitroa&dse, butyl acetate and toluol. Some early recien-
tained ADM (Sunflower oil esters with propylene ¢iy).*° Slides created in 1960 have been found to have
dried out, with air penetrating the medidn.

8. Goldsize

Goldsize is an oil copal varnish with turpentine atiiers. Copal is a hard, natural resin obtaidieelctly
from trees such abrachylobiumspecies (Gartner) Oliver (Africajlymenaea courbarilL.) (South Amer-
ica) andAgathis australigD.Don) Steudel (New Zealand). Copals are aldainbd as fossil resins from
Zaire and 1%anzibar. Copals are diterpenoid retias contain communic acids, communol, resene and
volatile oil.

Ageing of copal resins may result in the conddgoraof the low molecular weight compounds to form
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larger molecules which could affect the solubilityn addition, resins added to drying oil may beoirpo-
rated into a polymeric structure. van den Berg Hodst (2006) discovered that the polymers wera-rel
tively unstable to air after isolation; in the drgiand ageing process, the remaining charactedgtc-
penes were found to disappear completely, prokebby result of oxidative degradation and crossdink

Ageing of triterpenoid varnishes leads to yelldwmoducts which can craze, become very brittlel an
show a change in solubility. These physical chargge the consequence of molecular changes inathe v
nish, and it is likely that oxidation and possildpmerisation and polymerisation reactions occuingu
ageing (van der Doelen 2006).

9. Histomount

Histomount is a piccolyte polyterpene hydrocarbesir with toluene, produced by the polymerisatiébn o
betapinene (a polyterpene consists of isopreneaulge linked into loosely-twisted chair$).It is a syn-
thetic mounting medium which is manufactured taalgH neutral, UV stabilized preparation with a aefr
tive index matched to glas%. Polyterpene resin is considered more stable idatien than most natural
resin-based product8. Permount is a similar mounting medium (Piccolgt@inene polymer plus Tolu-
ene). This has gone through several formulatioogelver, because the earlier formulas tended tonpery
ize and craze over time (>5 years). Contributorart online discussion reveal that this mediumtatlyzes
within 20 years?®

10. PVAc - Poly(vinyl acetate)

PVAc is a copolymer of vinyl acetate and estermafeic acids such as dibutyl maleate (MGC 19928).11
It has high resistance to heat, light, water, dilatids and alkalis. It is considered to be antioptastic
(heat setting polymer) of good chemical stabilM@C 1992a: 51). It dissolves in ethanol and acetont
also comes as an aqueous emulsion. Emulsionsduvaamtages over ordinary solvent coatings becéuase t
carrier is water. They are, therefore, less toxid are non-flammable. They also retain a moreoumif
thickness when set (MGC 1992a: 116). In the expenmi detailed earlier in this paper, however, the i
creased surface tension, created by shrinkagegldriring, may actually be beneficial because itptie
two pieces of glass together.

Of several solvents tested, Thomson (1963) fdeidc to be the most resistant to light aging. D&ia
specifies this is true for soft, low molecular weigMw) PVAcs, which pick up dirt easily, but hidiw
PVAcs are prone to cross-linking and chain-scissioa to the loss of acetate side groups and thesfiwn
of conjugated polyenes during photodegradationgdeie 1992: 76). PVAc contains stabilisers and esom
times plasticisers that increase its susceptibiityxidation and cross-linking (which decreasdsitstty
and flexibility). Volatilisation of these chemicalsccompanied by acetic acid production, can leazbtro-
sion of metal objects and also leads to embrittigroger time (MGC 1992a: 52, 105, 93; Oddy 1975dte
1982).

11. PVLP - Polyvinyl lactophenol (Gurr)

PVLP is made by the combination of phenol, lacédaand glycerol. Williamson (1992: 10) states that
phenol is affected by photodegradation — but ohigngies colour. One contributor to an online didonss
found some favourable short-term results (ca. 4 with a PVLP-based series of mountants. Another,
however, revealed that PVLP mounts used in the 4§t Collembolaor springtails) proved disastrous,
having shrunk greatly after about 5 yeHrs.

12. Superglue

Superglue is an alkyl cyanoacrylate. These adhediwen by chemical reactioria situ, so they do not
shrink as much as solvent adhesives and give strdyands (MGC 1992a: 15, 103). Superglue is sol as
monomer mixed with an acid which inhibits polymation. The hydrox| groups, found on most surfaces i
the presence of water, neutralize the acid andhguregins on contact (MGC 1992a: 56). Cyanoacrylate
require clean, well-fitting surfaces and they areviersible (MGC 1992a: 55). Darmon (1975) stakes, t
although initial bond strength of cyanoacrylatebigh, over time there is deterioration of boneésgth in
the presence of moisture. Cyanoacrylates crossdinler exposure from ultra-violet light and carodtse
strength (Horie 1987: 105). They also degrade séyém alkaline conditions by hydrolysis (Leonarda¢
1966).

13. Zaponlac
Zapon is a cellulose nitrate/camphor (plasticisetiyition in amyl acetate. It was largely displabgdcellu-
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lose acetate and PVAc in the 1920s and 1930st tsusiill used by some conservators (Horie 1982) 11t
has been found to be soluble even after long afitagie 1987: 133) but does discolour (Doerner 1934)
Smith et al (1984: 102) discovered that it becoevebrittled and yellow, and detaches from its saibstas
it ages.

Cellulose nitrate, as discussed elsewhere, Bramtily unstable and slowly decomposes at room gesnp
ture. Ultraviolet light, heat, and/or high humidgihasten its decompositith.

14. DPX
DPX is a colourless, synthetic resin mounting mediuntroduced to replace Xylene-Canada balsam
mountant. It is composed of Di-n-butyl phthalgitasticiser) and Polystyrer@.

Polystyrene, or Poly(1-phenylethylene), has aoT@5°C. This makes it very rigid at room temperature
and will build up stress during curing. As the filciser is lost over time, DPX becomes very britioly-
styrene is resistant to water and acid but it gdhlyi unstable (Horie 1992: 114-5). It degrades bgtplytic
oxidation, causing backbone homolysis, followedvhyious cross-linking reactions of the terminal noac
radicals (McNeill 1992: 21).

Discussion
Euparal, Canada balsam and Histomount appea¥ tbebmost stable, and least likely to degradegrdec
ing to the chemical discussion and the testimombfzrofessionals working with slide collections.

Personal experience by the authors, regarding @asse for ringing slides, revealed that PVLP Zag-
onlac, due to their low viscosity, did not ring pesly. PVAc emulsion proved very difficult to appi@ly-
ceel created a very thin layer and would need twai Histomount, Goldsize, Euparal, Supergluethed
nail varnishes worked well but the most satisfact@sult was achieved by Paraloid B72 due to itg hi
surface tension. Canada balsam varied in perfarendepending on consistency of the mixture with xy-
lene. A 1-part-xylene to 20-parts-Canada balsanturéxwas more effective than most sealants butneas
as effective as Paraloid B72.

“Sally” nail varnish, DPX and Canada balsam redi oxygen impermeability in the experiments ta tes
mechanical stability. DPX, however, becomes lerittver time, as its plasticiser is lost, and naiinish is
based on unstable nitrocellulose, plus plasticigdtish again can be lost with age.

As the most appropriate alternative to Glyce@n&la balsam was subjected to further tests: foikpw
standard procedures, nematode and copepod (crasjastyle slides were created using Canada balsam
plus lactophenol or glycerol, with and without axwéng. Reactions at room temperature were observe
over 2 weeks. The slides were also subjected tapipdication of immersion oil (Olympus and Leicat b
also produced by Merck and Gurr and available f0MR) plus removal of the oil using saliva or Histo-
clear Il (available from VWR, Histoclear Il is flamable and irritating to skin, but less hazardoas thy-
lene). It was found that Canada balsam does not vath any of these products.

Conclusion

The polymer recommended for sealing coverslips onitwoscope slides is Canada balsam (available from
VWR International). It combines mechanical stapilitith chemical stability and it has stood the teft
time.

Care should be taken when wiping immersion dilvdth xylene, because Canada balsam could become
tacky if prolonged contact occurs. It is preferaiol@ise saliva or Histoclear. Xylene is flammalbla;mful
by inhalation and irritating to skifl.COSHH and risk assessments must be carried oottebese.

1. Limitations

In an environment with normal atmospheric oxygerels, the sensor read 22-23% from uncovered indica-
tors, but 25% behind escal and through glass. Mygem-free control registered 1.4% behind Escal and
0.4% behind glass. Clearly the readings are affelbtetransparent barrier media and must be adjusted
cordingly, or considered relatively. A difference1e5% was observed depending whether the Sensi$pot
was held <1cm or 6¢cm away from machine. Repeatingadf the same SensiSptalso varied by a few
tenths of a percent, and readings were also affdnyetemperature (lower values when still cold frim
refrigerator or freezer). Some SensiSp¥tsletached from the foam base, some curled (e.grifap and
Clinigue nail varnish), some became dimpled (e\fP Gurr) and in others the silvery layer deterieth
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and became transpareittwas notable that within the vials sealed withA\the SensiSpotd' always lost
their silvery layer. This is probably due to devislation of the polymer and the production of aceitid
which can corrode metal. The “Ageless Eyes” wese aldversely affected by the PVAc fumes, turning a
dark pink colour. The SensiSpdtsin vials sealed with Superglue sometimes devel@patiite film, pos-
sibly due to a reaction with surface condensatiihthese factors made the SensiSpdtsiifficult to read
and suggest that these particular sealants offigasaging volatiles. The SensiSpBfs although giving
precise readings, were also more time consumimgaio and more expensive than the “Ageless Eyes”.

2. Other Aging Tests

The Oddy Test is designed to determine the offigggsotential of display and storage materials &ar&
Thickett, 1995), but would not test the stabilifyresins. International standard tests and scientifesti-
gations are usually unconnected with conservatimhraquire considerable time and expense (Horig198
39). Less expensive tests involve accelerated aggittg light, heat and water (Horie 1987: 44-9padk+
shaw & Daniels (1979) outline some useful tests.
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Introduction

The eighteenth century insect collection of Willidtanter (1718-1783) was left to the University d&&

gow in 1783, being part of his museum in Windmiile®t, London (Bynum & Porter, 1985). This bequest
has been housed in the Hunterian Museum since T8@/collection numbers around 7,600 specimens and
is of significant historical interest with many spaens collected during the voyages of Captain Cémk
example, and other explorers (Hancock, 2005a; 200512005 the Leverhulme Trust provided funding fo
research to be carried out on this extensive insdkgction.

Part of the project involved the transfer of inseftbm their original drawers into new conservatggade
drawers and cabinets. A substantial part of theomigmce of Hunter’s collection lies in it havingdpein the
original drawers and with a contemporary manusargidlogue of the specimens. The arrangement of the
individual insects within the drawers, in relatittneach other and the cabinet labels, has beendestdn
detail. As a result of examining each specimen pimotographing iin situ it could be seen that some
specimens had been attacked historically by ingests or otherwise damaged to varying degrees. How-
ever, one of the noticeable features of the caotlads the numbers that are in a good state ofgpvasion
given their age of at least 200 years. In sevasthnces this appearance was superficial and r@tiethme
remarkable and effective repairs that have beemedaout.

Background

William Hunter’s collection contains many specimehat were collected geographically distant to d&nit
including places in Africa, Madagascar, China, &dbouth America, the West Indies and Australasia.
Hunter was neither a practicing entomologist ndrtti travel to any of these places. He obtainedpesi-
mens either by commissioning collectors or indigeas gifts, purchases or exchanges with otheectats.

He and some of the other collectors in London detie a network of European naturalists and expgorer
ships’ captains or surgeons to collect specimemsglitheir travels. Hunter had former pupils frons h
school of anatomy in London. After qualifying ascthirs some of them traveled widely with the navy or
army.

The wings of insects are thin structures, mostipgosed of chitinous epidermal layers supporteddigs/
The surface structure of butterfly and moth (Lepidoa) wings are of a powdery appearance due to ove
lapping scales (modified hairs) like microscopiofrehingles (Scoble, 1995). These scales are reggen
for species characteristic colouration and pattéhe delicate nature of scale attachment to they\aimd
vein surfaces means that any physical contactarsgely removes them. It has been noted that skbata
terflies and moths in Hunter’s collection have vetwious fingerprints on some wings, acquired eithe
during the act of capture or from later handlingtebing by hand would usually leave evidence suctiha
finger or thumb print on opposing surfaces of thédfly’'s wings as it is gripped to prevent escapam-
age of this nature on one surface may be moreylikebccur during spreading the wings on a boarihdu
pinning or any time thereafter during handling pmeserved specimen. It is intriguing that in moredern
times a collector could be identified from this@amce. Could the Hunterian specimens from Austtadir
the fingerprints of the great Sir Joseph Banks2He collecting there between May—August of 1770rwhe
the Endeavour was on the east coast, the firstétigne to collect insects from that continent.

Types of repair
The repairs can be divided into a number of categordepending on the damage or problem with the
specimen.

Reattachment of existing parts

Various insect parts such as the legs, antennae, tigorax or abdomen that had broken off have been
attached using water soluble glues. Sometimesathi$sused to excess and occasionally the wrongveits
glued together or re-attached wrongly. The saméoaetvas used if the entire wings had broken offieir
bases. The glue has not been analysed but happearance of animal glue and may have been used hot
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which might have been difficult to apply in smallaptities.

Replacement of missing parts

Missing parts were carefully replaced in some efitisects in Hunter’s collection and this was eariout
with some expertise. In one butterfly the entirelyo¢thorax and abdomen) has been replaced by ame co
structed from an unknown material, possibly corkvond, painted black. The wings and head of this-
pho butterfly were then reattached to the false body/the whole then pinned in the usual way for digpla

(Fig. 1).

Fig. 1.Morphobutterfly showing false body. Fig. 2.Morphobutterfly with antennae made]
from feather quills

Another interesting historical repair has been tban a differenMorpho specimen, although this example
is later in date and not from Hunter’s collectidnreplacement set of antennae has been createdfiftem
feathers with the barbs trimmed from the shaft. ffiener ends of two prepared shafts have beeriutigre
attached to this butterfly’s head giving an acceletaepresentation of antennae (Fig. 2).

Patching

Missing sections or holes in the wing membrane irequmore complex procedures. Several Lepidoptera
from Hunter’s collection exhibit such repairs tastilamage. Such a situation could have occurrea fro
rough handling during collecting, transport or wisgrecimens were later swapped or sold. The comrhones
way to repair damaged wings was to make a patchti@anaterial used for these old repairs consisted
mainly of pieces of butterfly wing. These might dag from the wings of the same or similar localyhd
species. They were selected and cut out with gragatin order to match the shape of the damagedasne

the surface colour(s). In the example shown inrBgB & 4, there are several patches that have daren
fully glued to the wing. Although these are obviausen seen from underneath, they are virtuallysite
when the butterfly is viewed from its pinned pasitiand so the specimen remains aesthetically pigasi

the cabinet.

Fig. 3. Underside of Rapilio pariswing Fig. 4. Repairs oRapilio parisare almost
showing patches invisible when viewed from the upper sid¢
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Support behind the patch was provided by otherbiltspecies of almost any kind, regardless obanl

shape or thickness. A pair of Madagascan Swallbvetatterflies from Hunter's collectionP@pilio an-

tenol) is of particular interest in this context as émdire wings of British butterflies, commonly fouidor

near London during that eighteenth century haverheseed for repair. One of these species is thekblac
veined white Aporia crataeg), a butterfly
that is now extinct in Britain but was then
“plentiful and fine on the chase” according to
Dru Drury (1725-1803), as quoted py
Salmon (2000). The other is the silver-
washed fritillary Argynnis paphig The de-
tails of these specimens Bf antenorand itg
discovery as a species are being investigated
in more detail for a separate publication.

Support to damaged wing membranes, using
very thin plates of mica, have been found.
These were either torn or cut to shape |and
glued into place, providing an almost invisi-
ble repair to a wing that was torn or had a
small hole in it. Not only is mica naturally
transparent, thus allowing the original wing
colour to show through, but it also gives a

very strong and flexible support to the wingrig. 5. Mica repair to the wing tip of the md®othschildia hesperus
(Fig. 5). It has been noted that early collec-

tors sometimes preserved their Lepidoptera

specimens between slips of mica sealed with paagéyt. James Petiver (1663-1718) is well known for
making use of this method of preservation and & wsed also by Sir Hans Sloane (1660-1753) andsothe
(Salmon, 2000). The use of mica for repairs dog¢sappear to have been observed before and these exa
ples in Glasgow remain unique for this purpose. WWhénteresting about this discovery is that itynmet
have been used before or since. Mica is light,ngtra¢hemically inert, can be bonded with water kldu
adhesives, occurs naturally and is extremely chedpy. Theoretically it can be split into sheetswer
decreasing thickness down to the molecular leestamly beyond the needs of any conceivable agiitin

in the context of most kinds of repair. Perhapsyode are too ready to seek man-made materiaifiave

ing investigated natural ones.

Paper has also been used to repair the wings dtidpfera. A particularly skilled example of this sva
found in a large birdwing butterfly, although notrh Hunter’s collection. The undersides of one fameg

and one hind wing have pieces of paper that haee beatly cut to shape and glued onto the areas tha
required repair. The paper surface exposed onpperuving surface was then painted in water cotour
match exactly the patterns on the wing (Figs. 6)&There are some specimens in Hunter’'s colledtion
which paper has been used to support damage whiwtt visible from above

Fig. 6. Paper repair to the underside of the bifd- Fig. 7. Paper repair @rnithoptera priamuseen
wing butterflyOrnithoptera priamus from above showing hand painted detail.
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Supports

Several methods were used to support specimensthdbose on the pin or where gravity has become a
problem. There can also be weakened areas whercphgs pest damage has occurred and where splits o
tears cause sagging. An extra pin was sometimesténkslaterally underneath the thorax at right esgb

the main pin, the protruding ends supporting thegaifrom below. A small piece of resin, wax, cork o
blob of glue was sometimes used to keep the specfroen slipping down or swiveling on its pin. Glue
applied to the space between overlapping areasngf keeps them together thus supporting each other.

Dates for repairs

Repairs are described for insects in William Husteighteenth century collection. The time whensthe
took place is thought to be within the period ttet collection was in London and so before 180i@ast.
As described earlier (Hancock, 2005a) after théectibns were transferred to Scotland they do ppear
to have received much curatorial attention unt beginning of the twentieth century. This apparest
glect may well have been an advantage as the aliginangement remained substantially undisturbed.

It was because obtaining exotic specimens was fiouli and often from places hazardous to collesto
that repairs would have been carried out to prestre appearance of any specimens acquired iratie ¢
net. The possibility of replacing any insects witsh or undamaged examples was effectively naiitiéea
The intricate repair work on the insect collectiof$Villiam Hunter reflect the difficulty of obtaing some
species, usually those from remote parts of thddv@onsiderable efforts were made, especially with
Lepidoptera, to repair and thus preserve thesg spdcimens. Butterflies suffer damage which is edim
ately obvious to the collector mainly due to tHange wing area and delicate nature. Their aestivelue
is paramount within a collector’s cabinet. As tleeteenth century progressed fine quality specimesre
more readily obtained and so the necessity to reidhut the rarest of species was removed.

Fig. 10.Scolopendra dorsaliafter
repair.

Fig. 8. The millipede, Fig. 9. The millipede,

Scolopendra dorsalis, Scolopendra dorsalis

before cleaning and with segments sepa-
repair. rated.
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We have seen similar wing repairs in other contewmmyocollections such as that of Louis Dufresnebgt7
1832) in the National Museums of Scotland, althonghe include the use of mica. In practice, theineat
of the problems and the solutions are broadly sintib ones that an entomologist might use today. Al
though conservation grade substances such as 3apidswmie (e.g. Moore, 2007) and special adheanges
now marketed, found material can be very effect@ee of the authors (EGH) has used dry grass dtmms
supporting dragonfly abdomens in recently colleatesterial. The combination of lightness of the stem
and the strength of a cylinder is ideal for thepmsie. Such usage is similar to that of mica — dppestic
and effective.

Not all repairs found in Hunter’s cabinets are diguetfective, attractive or correctly executed specimen

of a millipede was not only wrongly aligned but watually an amalgamation of two different examples
(Figs. 8,9 & 10) and its cabinet label had beengpased from another species. After the old glug nea
moved (it came away easily by physical means) &edbroken parts were re-joined. The collection has
now been catalogued as containing two syntype®rrdttan one. Neither one is now complete but each
qualify as original examples &colopendra dorsalifabricius, 1781. They are from Coromandel, Ireka
T.P. Yeats’ collection. Fabricius, in common witthers at the time, classified non-insect terresimserte-
brates as the Aptera and included them with Insédte Trustees Catalogue, a manuscript of 17831785
lists two specimens of this millipede which confithat the repairs took place after this dates frobable
this repair was subsequent also to the time whdmidtas was active in London as he would hardlyehav
approved of such a bad repair. His last visit wa$791. The nature of this specimen compared toulaé

ity of other repairs to the butterflies at leashf@rces our opinion that it was carried out mageently. By
collary, the high quality repairs of insects fromtdnt countries were of earlier origin.
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Old Jar Sealants
- Simon Moore, Hampshire County Council Museums,
Libraries & Archives Service

Abstract

Apart from storing fluid-preserved specimens in altitude of different types of jar, there are aleany
different types of sealant. Most guardians of ¢hés not have easy access to spectro-photometrizare
to rely on more basic senses. This guide aimelj. h

Introduction

In these days of preserving as much of the pagbasible, people are often asking about re-segdirsgy
using the closest equivalent to the original jalaet as possible.

Although these are also diverse and some are hpmesithout any known provenance, a handful of-reci
pes still exist but firstly require some basic gs& and recognition.

Until the marketing of the ground glass closurenstime c. 1850, jars for displaying fluid-presersgeci-
mens were cylindrical, of circular or oval crossigen and a few were rectangular or square. Léter
1900), the jars with right-angled corners becameentmmmonplace. All of these had simple glass clo-
sures that fitted onto a ground glass surfaceue gey for the sealant, and were then sealed w@siliger-
sity of recipes according to the period favourite.

Fig 1: 19" century ground glass jar lids with attached glalss Fig 2: Neck of a very scarce, later™[7

century preserving bottle with cork

closure. Ashmole collection
(Courtesy of Oxford

University Natural History Museum})

Basic analysis of permanent sealants for jars

17" century jars are rare, not many having survivedidimg passage of time. These were hand-blown and
would have been sealed with a plug of cotton wast either tallow, candle wax, sealing wax or st
simple a cork.

18" century jars followed in much the same way, altosome have ‘luting’ caps (sealing caps) of lead
foil in between two pig bladders, which are ligaiion to the neck of the jar and extend over thegglid
giving it a tent-like appearance. By the end @f 118" century an orange paste, comprising a mix of Stock
holm tar and red lead (lead sesquioxide) was besegl. (See figs 3 and 4). Despite the obvious Hazar
using a lead salt, this paste was effective fouai® to 20 years, after which the viscosity of thedried
out. This is recognisable as a dull orange-brogatast (below left) with a resinous-tarry smell.
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Fig 3: Dried out Stockholm Tar Fig 4: Red lead sealan Fig 5: Gutta Percha seal on battery jar, applied
¢. 1930. The brown colour is from the brown-
stained IMS that was in the jar.

By the mid 18' century the sealing arsenal had extended to iechudta percha adhesive (also used in the
bookbinding and golf ball industries) and comesti@p¢latin, which is a favourite of mine. Guttagber can

be recognised as a whitish-grey and crumbly cmasirad the edge of the jar whereas gelatin is diigrel-

low and more flakey.

A good GP seal will last for 30 or more years ban deteriorate quite quickly and without any chaimge
appearance whereas gelatin has the advantage gii§Qears if the seal is good. If a gelatin ssahat
good it will form into a white mastic combining glitly with the IMS in the jar (fig 6). A good g¢ila seal
appears as if frosted (fig 6) since it has bourtd the texture of the ground glass so it appe#ss the
ground glass edge of the jar.

Fig 6: Gelatin seals on battery jars. Left jgr
has a good seal that will last at least 20 yegrs. | Fig 7: Remains of a rather crumbly bitumen sealiaB6 years old.
The right jar has a poor mastic-contaminated

seal that is useless

Bitumen is another long-lasting seal used mucthénearly 1900s and throughout the latter half ef 8"
century too. It is characterised by being blactt hard but requires specialised knowledge for sssfoé
application and a heated spatula. (see fig 7).

Since the 1960s, silicone has come on the markiis can be a reliable sealant although | haveyaot
found a jar effectively sealed after 20 years. TM8, like other low-density fluids, will eventuglfind a
way (capillary action) through a weakening silicageal since it does not bind itself so successfuly
glass.
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Semi-permanent jar sealants.
Most of these are vaseline-like in consistency amyide a useful leakproof seal to ground glassusies.
Not all are reliable in the longer term however.

Vaseline itself is alright to use in the shortemdut it becomes denatured through molecular diokage
with the IMS and starts to become granular or dddib

Murrayite is a sticky brown-ish grease that wasdusethe 1950s and 60s but discolours and can #tain
IMS. It gradually loses its sealing capabilityesfabout 5 years.

Vacuum silicone grease can be effective in thedotgrm but will often solidify, making the lid impsible
to removel!

Paraffin soft white is physically similar to vaseiand so far (up to 30 years) has shown noneeqgbitbb-
lems of the above sealants. It used to be obtlrthbough Merck but since that changed to VWR only
commercially-viable products are sold and manyhef minority saleable items are regrettably no longe
available.

Jar containing preserved snake in IMS.
Note the floating blobs of lipid (centre of menisor is
it softened grease from the lid? The lid greasddo
quite oxidised (left of lid).

Conclusions

Bearing all of this in mind, | still favour gelaBnas a permanent jar sealant since it is cleaily egplied
and the constituents can still easily be purchasedr semi-permanent closures | still use Para$fit
White and still have a reasonable stock. Oncedtuaks have gone | will have to find some suitaditer-
native.

Help please?
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Palaeontological Casts in Collections and Museums in England:
Materials - A History Of Use
- Bente Loudon

This was a dissertation submitted in partial fuffédnt of the requirements for the MA, 2002, Depantroé
Museum Studies, University of Leicester

This appendix is based on secondary literarycgsureviewed for the main part of the dissertatiod is
included to give detail of some of the early maisriused in preparation and casting. As there appea
have been considerable overlap and transfer ofrialstés seems to be important to examine all enéde
and not artificially separate these two fields pémtion.

The earliest reference to a material associatttoasting that | have been able to trace is fkamtz *: in
the second century AD Lucian described a statué cavered with pitch from the casts taken
(ekmattomenqsvery day by workers in bronze for sculptors”sgibly the pitch could have been used as a
separator. She also details what is commonly mefieto as ‘plaster’: “Today the terms plaster andtb
(The Macmillan Dictionary of art, 1996) are ofteot mistinguished”. Stucco is a harder, slow-setsng-
stance based on lime, whereas plaster, also kneywyessg is a quick-setting substance based on gypsum.
Less durable than stucco it could be spread, “dbeémmedical practice of stabilising a fractureahésoor
cast. Spreading over the face of the dead creh&eddath-mask, over the face of the living a fofrrealis-
tic portraiture. Casting the plaster in an elal®sistem of piece-moulds created an accurate regtiod
of a three-dimensional object. In Greece piece-o®ulere also developed for casting large statues in
bronze from the sixth century BC...The physical prtipsrof gypsumdess® which made its powdered
form ideal for mould-making are thought to haverb&ediscovered’ in northern Italy, possibly in Ragl
early in the fourteenth century"”

Chase gives a most thorough description of thetirgp process, and also recounts the prolongediise
plaster, as well as explaining how easily its sgtfiroperties can be controlled by adding commanbil-
able chemicals such as potassium alum, borax atabgiom sulphate, and colloids such as carpenter’s
glue, casein or citric, boric, and phosphoric acidd their salts. “Plaster of Paris has long baenaf the
most commonly used moulding and casting materitdsise dates back to the early Egyptians who iised
to mould and cast parts of the human body and atatiEven today it plays some role in nearly every
moulding and casting method described in this papkrster is inexpensive, quick-setting, dimendigna
stable, and universally available in a wide ranfygrades and formulations”. “Occasionally it is aesary
to prepare a water-soluble plaster which may bsotlisd away after serving as a temporary mould. The
addition of one part corn or potato starch to ttpads plaster yields a plaster that will disintgrin hot
water.”? Dextrin, purified corn starch, acts as a retara@amt hardener when mixed with plaster.

A more fragile, but highly detailed mould could made using alginate powders made from algaeasr se
weed (originally developed for dentistry), here pranary concern was for the specimen on whichirtine
pact was minimal. “Plaster performs well with algies for casting?Plaster has then been used as a me-
dium for both mould-making and for producing thestcan 1884 Mr Budden (Curator of Saffron Walden
Museum from 1880 to 1904) that he had found thet mighly recommended casting material [I believe he
specifically means mould here] for delicate struesuto be ..."a mixture of the finest gelatine dissdhn
water thickened to the required consistency witlitimgp and zinc white.” This he suggests using fondi
casts, and it could be used an infinite numbemmoés by simply re-melting:Many unstable materials such
as glue, gelatin, and agar, were once used extdpdior moulding purpose$.Up until the late 1940's
there were only two materials in common use for lshonaking, plaster of Paris and gelatine in sontenfo
with occasional references to the use of guttahgerglycerol, sorbitol and laundry soap being ideld in
some formulae. Since heat is generated as theeplsst, although the gelatine was coated with efbiz
the plaster was poured, both the water and the theded to blunt very sharp detail, ornamentatias w
lost, thus making it seldom possible to get moantbne or two casts which were up to the standard r
quired by scientists from a gelatine mould. Clovle ar a few drops phenol in water would inhibiteth
growth of mould.’

One early method of casting used on highly caabeaus, and hence highly conductive, coal shales wa
galvanoplating, in which the coal shale and itstaimed mould was electroplated with a thin venderop-
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per. This method eroded the surface of the specheéry cast so badly that it limited the numbecadts
that could be made from the origifaHere the specimen was considered dispensable.

Separators are necessary to enable the castrertowed from the mould: separators for plastedinpot-
ter's clay can be a separating medium such aslpetrojelly dissolved in a small amount of methylene
chloride, soap lathered in a small amount of watestearine (stearic acid dissolved in kerosehils can
be brushed on the surface of the rigid object aitickeep the plaster from stickimtgGoodwin and Chaney
recommend the best waxes for mold release are ttm#@ining carnauba wax. For the replication of a
cave a plaster cast was made of the cavity whichtihva natural mould of and extinct rhinoceros aticef
soap was applied to the rock as a separator, fetlolay burlap strips dipped in plaster as a cagtieg
dium® Rixon mentions that almost any type of oil oeage, commonly olive oil, but also chemicals used
in the tanning process such as alum or potassiohraiate, were used between the alginate mouldhwhic
took an excellent impression of fine detail anddhsting plaster.

Separators between bone and latex have involegdtable cooking oil, and Vaseline has been used as
separator between polysulphide rubber and plaatetr,between plaster and plasterSlettebak used poly-
sulfide rubber for moulds for plaster casts, theasator being a mixture of petroleum jelly and leenme. If
the original model was made from plasteline claywaix this could be coated with shellac or lacquer t
prevent oil from reacting with the mould rubber adising distortiort?

One should be aware that until recently manypiesi for modelling specimens and producing surface
detail called for the use of powdered recipiesrfmdelling specimens and producing surface detdliécta
for the use of powdered asbestos (to add stremgilgh was mixed in with plaster of Paris’ in 50%apu
tity along with other ingredients such as groungtidee paste (British gum), finely ground perlii ol-
canic ash), or white casein glue. Paper pulp mixigd water, carpenter’s glue, and plaster of Pemimed
a commonly used maché which could be coated shilaeal the pores and then airbrushed with lacquer
paint. A final coat of (brown) paste was, buffedatbigh polish, would give the surface a translticeath-
ery appearancé®

During the nineteenth century plaster or limeaanortar with granules of charcoal and straw aséloair
was used to hold Ichthyosaur specimens in theirntiiog box. Nails would be hammered in for the mast
to grip on the internal sides, with wooden lathsvires strung between the nails at the back oftbent,
and the specimen placed in the box which was tlaeked to the required height and position usingdyoo
brick, horse hair or straw. Plaster, mortar or ceinveas then poured in. A final coat of plaster rdixeth
powdered matrix was then applied to match the cobduhe surrounding sediment and to give a uniform
background around the specinté@n removal of plaster from fossil marine reptilesumted in hardwood
frames a variety of materials which included wosiging, hemp, cotton, horse hair, newspaper, im@itsn
sulphur, sand, pebbles, and wax were found in &ssmt with the specimens, possibly as supportgapr
fillers.®> A mastodon skeleton was found to be restored withdvand plaster with thick lacquer applied to
their surfaces. The wooden framework of the skalbwuilt up with plaster and papier maché seald¢ld wi
animal glue, and wads of coarse fiber used to gik@unded shape. The exterior had been modellddci
layers of putty composed of powdered chalk and mat&uble glue, probably gum Arabic, the inner aaef
was covered with pink plaster with a 1881 newspapelerneath. The tusks were covered in a thin lafer
plaster and their proximal ends had been covereitumen’®

Many different kinds of consolidant were alsouige: “Until the 1940’s the consolidants and adhessiv
used for the preserving and repairing fossils waegnly natural products plus early synthetic ptzsti
Many had their origins in contemporary trade teghes used for preserving antiquities during theesev
teenth to nineteenth centuries; eg. linseed oilldhdrge (used by sculptors) for the consolidatdrfiossil
bone, shellac, various gums, gelatine and wax-thftsenulations as coating varnishes and adhesivaes(
by cabinet makers) were applied to fossil shefi5“Up until the Second World War, the materials used
harden bones in the field were invariably animalegetable glue”. “In the United States, the eatse of
thin solutions of gum Arabic or acacia gum as ctidaats was superseded by shellac dissolved inalco
hol.” *® “To harden soft fossils ... Bones found in graves @tc. are often in a very fragile state. In otder
harden them they should be washed over frequeritty avmixture of common glue and whitening.*®
Paraffin wax was also used for stabilization ofad@hation of dry blocks of shale, but waxes haver no
proved to be unsuitable for geological matefi@hellac has also been applied in the misguidedess
of pyrite decay?*Bernard Ashmole (1894-1988), and his technician &tobd Saleh, whilst working at the
Ashmolean Museum in Oxford perfected a procesdeaining casts with potato starch, by pasting thier o
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the surface of the statues, leaving it for twelears or so to dry, and then peeling it off. If test had
been in untreated plaster this solution would reendivt and dust, “the result could be amazing”. ldger,
most of the older casts were treated with shellamédiately after being made, which partially sedtesl
pores and these could be sponged with deterf@nbther traditional sealant was asphalt and gutta-
percha?®Other materials of repair included brown organiaeglshellac, celluloid, coloured sealing wax,
tallow, paraffin wax, beeswax, and bituminous comms, which were all used by early collectors dsad
sives?*In the 1860’s these ingredients were called fordementing “large and pondrous specimens”; “1
part beeswax, 4 parts resin, 5 parts powderedeplastParis. Warm the edges of the specimen andhese
cement warm”. Dr F. T. Buckland’s “Cement for merglshells used at Paris gum Arabic one third, Sugar
candy two thirds, White lead®® The jet workers glue used in Yorkshire was calakamatutt and was a
mixture of marine glue, shellac, and lamp bl&€k.

Endnotes:
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“COLLECTIONS DEVELOPMENT”

A Sustainable Future for Collecting?
Nick Merriman, Director, The Manchester Museum

In this talk | am going to be presenting the resoli research | undertook last year on the geriepat of
sustainability and museum collecting. It is notcfieally oriented towards natural science collens, but
| hope that it may at least stimulate debate farrymnference. What | want to talk about todayhis de-
bate about collecting and disposal, and the needrfantellectual framework within which to talk @it it.
What I'd like to challenge, ultimately, is whetheis realistic for all museum collections shoutzheehow
be preserved for infinity.

Before | go into the substance of my talk, the@’brief bit of audience participation. While I'mlkang
over the next 5 minutes or so, I'd like you to thatbout an object, either one personally ownedday;, pr
one in the possession of your museum, which yollyreash you could get rid of — by passing on else-
where or destroying — but somehow you are preveinted doing so, maybe for fear of offending someone
or because you feel professionally constrainedlilkel you to write what the object is on a piecepaper,
together with the reason you'd like to get rid tpfand what’s stopping you from doing this. Folé fhiece

of paper over and keep it until | tell you what a&re going to do with it, at the end of my talk.

What I'll be doing this morning is arguing that tHebate around collections development can onlyemov
forward sensibly if we cease to see museum caflestas somehow an objective and cumulative contribu
tion to the collective memory of the nation, regmmlocality. All recent work on collective memosows
that there is effectively no such thing: public ngies are historically contingent. It also showatttorget-
ting is essential to the functioning of memory:iuduals and groups simply cannot function withéat
getting most of what is presented them. Yet musearaone of the few bodies which still subscribéhi
notion of an inviolate collective memory, held mgt on behalf of the future. | shall be suggestimag if
museums begin to embrace the notion that theiritgddare not objective but are in fact partialtdrisally
biased accumulations of the interests of previodssziduals and that these 'memories’ can legitilpdie
re-worked -- or even forgotten -- through disposahen a much more realistic and dynamic apprdach
collections development opens up.

Real concern about the management and developrheniseum collections dates back at least 25 years t
the late 1980s. By then, through a combinationrofving professionalism, particularly in the aredsan-
servation and documentation, and the growth of @at@bility in public management models, a concern
was arising about the stewardship of museum cadlest The principal catalysts were two critical ogp,
one by the National Audit Office in 1988 on a saenpf English national museums and one by the Audit
Commission in 1991 on local authority museums. MA® report, in particular, discovered huge backlogs
in documentation and conservation in the museumg thviewed, and expressed considerable surprse th
they were still continuing to collect actively.

Nevertheless, it is still axiomatic in the muselpnsfession that it is the role of museums to caollecfact,
the Museums Association report Collections for fugure says that current collecting is seriously under-
powered, and that museums need to collect with raongition and focus.
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At the same time the document says that ‘too mangemm collections are underused -- not displayed,
published, used for research or even understodfiebinstitutions that care for them’ (ibiti4). One could
perhaps forgive the government auditors if thely f&ilt perplexed — why do museums want to continue
adding to their collections when faced, still, witiese kinds of problems? And they are very reailems.
Benchmarking surveys by several of the regionaheigs have shown considerable problems remain with
museums meeting even minimum standards of envirotaheontrol, storage, and documentation. For ex-
ample, a comprehensive snapshot of standards akdartn 2000 for the South-East England Cultural
Consortium shows that some 22% of the region’s mnusewere below registration level in terms of envi-
ronmental standards, 26% were below in terms afagly 43% below registration for housekeeping and
security.

The UK Museum Needs Assessment report, which suieeththese surveys, produced for the Heritage
Lottery Fund and MLA provides the most compreheagiverview of the state of the UK’s museums, in-
cluding standards in collections management ang. ¢dashowed, for example, that well over 90% afm
seums covered by the regional mapping projectsdoadmentation backlogs; only around 45% felt their
storage was adequate for their current needs, alychetween 1 and 6% felt they had sufficient exgiam
space. What these surveys didn't show, however tiagate at which museums were continuing to ctlle
and whether they were using disposal as a toobkgations management. It was this issue whichciakl

to address as part of the research | undertooleettis year as part of my Clore Leadership Fetloiw.

| surveyed a small sample of seven museums — thieridh Maritime Museum, the Horniman, London’s
Transport Museum, Glasgow Museums, Ipswich Muselegds Museums and Manchester Museum
(chosen, co-incidentally before | became Directdhey were chosen to give a range of different maose

in terms of scale, governance, collections andtiocal looked at what they had accessioned oveddkt

15 years, and compared it with what they had dessioned. Now, | don't make any claims for statati
representativeness here, and there are some cammait the data, but what | wanted was some kind of
shapshot which would guide me as to whether theas really a problem here. If museums had really
slowed down their collecting in recent years, @ythvere actively using disposal to keep their atides

in balance, then maybe we didn't have as muchpbhlem as we think.

In fact, the results seem to show the opposite:

What is striking is that with the single exceptiohthe National Maritime Museum where the number of
acquisitions is not given on the same basis aglig@osals, in every museum, the rate of acquisitéon
outstrips that of disposal. In five of the museuths,ratio of acquisition to disposal is over 7d®he.

It also seems that these seven museums are nateur8garch of the Internet shows, for example, ttieat
Black Country Living Museum has 40,000 items, gmyvat an average rate of 800 items a year. The col-
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lections of the Pitt Rivers Museum in Oxford comspraround half a million items, and grow at an ager
of 4000 items a year.

Taking all of this evidence together, it seems,thdtile clearly steady progress has been madeliaceo
tions management and care since the introductidgheoRegistration scheme in 1988, some of the ¢cosce
highlighted by the National Audit Office report thfe same year are as applicable today as theythene
Continuing to add to the collections in the numarierms revealed in the sample is exacerbatingxis-
ing collection management problems facing the greajority of museums. In short, one is driven te th
inescapable conclusion that museums are in a aongrstate of denial.

For this reason, museums seem inherently unsubtainsstitutions, taking the most commonly used-def
nition of sustainability, that of the Brundtlandg®et of 1987, which defines sustainable developrasnt

‘Development that meets the needs of the presahbwui compromising the ability of fu-
ture generations to meet their own needs’ (Worldh@ission on Environment and Devel-
opment, 1987: 8)

Although sustainability has a huge literature efatvn, there are a number of common principles ¢hat
be extracted. The most important of these, andwdrieh was brought out in the Brundtland reporthist
sustainability is at root about equity, both betwegenerations and within generations. This primcgges
humans as holding the natural environment and @llheritage of the globe in common with all other

mans, past, present and future. The present gemehailds these resources in trust for past andgdéugen-
erations, and at the same time is entitled to ndebanefit from them.

Museums whose collections continue to grow whitirt existing collections lack effective management
are unsustainable by this definition. They seemtadie meeting the needs of the present in fulabse
they are not able to realise the potential of thiéections they hold (indeed often do not fully knevhat
they hold), and they are compromising the abilityfuture generations to meet their needs by passing
these collections for them to look after, havinged even more material to them. A simplistic dorethis
condition would therefore be to say that the onfyvior museums to become sustainable would beasece
to increase their collections, or to dispose ofragch material as they collect. However, this appioa
would fail to grasp the subtleties of thinking absustainability. Sustainability does not mean bseace

of growth, but rather is an attempt to manage gnawta way which does not damage resources andepeop
in a significant way both now and in the long te#s. such, sustainability is not a ‘goal’ to be ped in a
linear way, such that it will be ‘achieved’ aftercartain amount of time, but rather it is a patmesv ap-
proach and a set of values that have to be cohstaitiforced.

This way of thinking allows us not to be so pesstiniabout collections growth in the future. Thehpt-
wards sustainability has to begin with a fully s#gc approach to collections management, whichudtes
programmes of community engagement, documentasimmage improvement, acquisition, and disposal.
Once this is embraced, then a sustainable apptoacbllections management will allow some continued
growth of collections.

In order to do this, disposal does have to begiplay a significant role in collections managemédmutt, is

still currently rarely used. This is because a @seifonal reticence over the issue has developadl, bo
through decades of training which has instilledpeesumption against disposal’ into museum staffl an
because all disposals -- apart from restitutionsdmmunities of origin — have been done on pragmati
grounds of saving costs or space, with no cohdrgallectual framework within which to justify them
Making disposals on grounds of costs or spacerga&®@us in that it lays museums open to the chafge
being driven by expediency rather than principldwwyot focus efforts on raising the appropriateuveses
rather then divesting themselves of collections@ tharge can be made that what instead is needed is
review of the philosophy underpinning museum coitecand an examination of whether it still seruss
well.
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Towards an intellectual framework for sustainable nuseum collecting

The long-held ‘presumption against disposal’, whighsists in the current Code of Ethics for Museums
has developed through a combination of factorschkvisiretch back to the original idea that museuatid h
material forms of collective memories which provate objective record in which are located the iitliest

of particular communities. In this section | wantlbok at the history of these ideas of objectiatd col-
lective memory, and begin to challenge their ytilis a set of ideas with which to structure thetempo-
rary museum.

Museum Collections: Objectivity and Permanence

First, | want to examine how the notion has ariget museum collections should generally be rethine
their entirety for posterity, and how post-modédraught has begun to challenge this.

Several writers, most especially Susan Pearce [1888e shown how the emphasis shifted in tHe cieh-
tury — or Early Modern Period — from cabinets ofigsities which were essentially concerned with e
and the curious, to the assembly of the normalthadegular. Eilean Hooper-Greenhill's work Museums
and the Shaping of Knowledd&992) draws on the work of Michel Foucault in afédsing this period as
one of a transition from the Renaissance epistentleet classical one, in which knowledge is derifreth
classification through observation and measurement.

A number of scholars have shown that, in their jpuoirm in the 18 and 19' centuries, museums are al-
most archetypal modernist institutions. Benedictdéuson, in_Imagined Communiti€$983), wrote that
modern states use three technologies of power itraiatheir subjects: the census, the map and the m
seum. Just as maps laid claim to tracts of fortagd (and clarified ownership of land at home) aatu-
ralised the colonial project, so too museums legsted colonisation, and placed the boundaries Bfce® -
tury nation states in the mists of the past. Musewmare the storehouses of the very material whish-j
fied the possession of territory by a particulatiora and justified the exploitation of others thgh the
explicit and implicit narratives of their collectis and their displays.

Susan Pearce in her book On Collect{h§95) takes this further by arguing that in tlegday of museum
collecting, which she places from 1850-1950, systamhclassification based on evolutionary principle
developed in natural history, became applied taglects of human history and human relationskips-
lution could be transferred to society, and arclapoand the discovery of stratigraphy, added & tdi
mension to it. In this period, she argues:

‘The big collections...demonstrate the central faet thrganised material is knowledge, and knowl-
edge is organised material. The belief that mdtdisplay creates both knowledge and proper social
relationships is a fundamental aspect of the Ewaopeentality’ (Pearce 1995: 139)

In other words, the museum is fundamental to masgerrbecause modernism’s notion of knowledge is
based on material evidence, organised systematialegitimate the social system which gave risét.t
The encyclopaedic nature of collecting (with thenaf completeness, and the rhetoric of ‘gap-filljng
were fundamental because the total collection waisah element of the grand narrative explainingd=u
pean supremacy.

Pearce has also noted (1992: 33-5; 1995: 389jttlsaho coincidence that state museums and tlodliec
tions emerge at the same time as mature capitalisra.of the important functions of museums in @pit
ism, she argues, is the role they play as a kingaofed set-aside for objects which would othenbise
market commodities.

It is this notion of set-aside, coupled with no8aof objectivity, classificatory completeness, eriopaedic
holdings and the notion of retaining collectiongrimst for posterity, which have led to such arigefbout
disposal from museum collections.

Another suspected cause of the persistence abagdy held ‘presumption against disposal’ resigean
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inherited, collective vigilance in a profession amstandably sensitised to past decisions by govgtinod-
ies to ‘sell off the family silver’ for reasons vdhi have been seen to undermine public trust inmthgeum
and marginalise a profession, which is by its veaure, conservative. Such deeply ingrained dtilare
only partially rational, and are perhaps hindepngfessional debate on this issue.

The changing museum paradigm

There is now a strong feeling that, in reactiothi® modernist associations of the museum, we aeady
moving into a new kind of museum paradigm, in whichquote Eilean Hooper-Greenhill:

‘The great collecting phase of museums is over. pgt-museum will hold and care for ob-
jects, but will concentrate more on their use nathan on further accumulation....Knowledge is
no longer unified and monolithic; it becomes fragieel and multi-vocal. There is no necessary
unified perspective — rather a cacophony of voioay be heard that present a range of views,
experiences and values...’

The idea of a single universal truth expressed uiseum collections and interpretations is replacedrb
acceptance that knowledge is contingent upon ligstoand political circumstances, class, genddmiet
ity, and a host of other factors, and that theeetherefore multiple perspectives on the ‘meanofgdar-
ticular objects or of particular displays.

The question then arises as to whether, in the 6§kthis changed conception of the museum antbles
the notions of permanence, posterity, set-asidepa@slimption against disposal of the modernist nmse
still pertain?

Posterity, memory and heritage

Examination of some of the literature in the witleld of cultural heritage and the anthropologyreémory
can provide some assistance. The starting poirthfermust be the growing interest in memory anddo
ting, summarised in Forty and Kichler's book The & Forgetting In this, Forty clearly sets out how,
following the Aristotelian model, the Western apgeb to memory since the Renaissance:

b has been founded upon an assumption that matéijidte, whether natural or artificial, can act
as analogues of human memory. It has generally tad@m for granted that memories, formed in the
mind, can be transferred to solid material objeatsich can come to stand for memories and, by
virtue of their durability, either prolong or prege them indefinitely beyond their purely mental
existence’ (ibid: 2).

The philosopher John Locke wrote about the humamang being a storehouse of ideas, and the museolo-
gist Susan Crane draws on this analogy in her aisadf museums:

b The externalizing of the memory function in museluitegalizes Locke’s metaphor: the museum
stores memories’ (Crane 2000: 3).

Given these ideas, it is hardly surprising thatntaning the integrity of museum collections hasrbso
closely defended. Museum collections, under thig wfathinking, were literally physical embodimerdt
the collective memory of the nation (or region,lacality), and were also objective records throtigir
tangibility and through the all-encompassing cliésstiory schemes which provided the collecting itspu

However, increasing numbers of scholars — suchaat ®onnerton, David Gross, and John Urry, have be-
gun seriously to question this framework as a basisinderstanding how memory and material cultae
best be understood. They argue that, for exampiegreces in neurobiology have overthrown the idea th
memories are in any way accurate or true, and Hawenstrated that collective memories (for examjle
nation, class or religion) have been shown to régb@nd manipulated for particular purposes.

From this latter insight has developed an inteirefbrgetting, as a corollary to the scholarly et in so-
cial memory. It is pointed out that in order fodividuals to function, they have to forget the vamstjority
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of things that they encounter, and that societiss have to forget much of their history in orderheal
wounds, or simply because of the mass of potemighories available.

Others go so far as to challenge the notion theap#st is a non-renewable resource. According todlios
Holtorf, this is misleading because ‘the heritagetreated again and again from the available riadger
and if some are destroyed then the values withwtiiey were imbued become transferred to othernmate
als. Whilst this may seem an extreme argumentethsesurely some truth in the notion that heritdges
not exist ‘out there’ to be saved, but is ratheated through the actions of heritage professionals

David Lowenthal, in an important article in 200Qnsmarises the implications of this:

‘Time-honoured goals of eternity, stability, andripanence are nowadays increasingly discarded as un-
reachable. Cultural guardians who once hoped tbdng heritage for all time, like ecologists who isav
aged a timeless, changeless nature, are learnangrapt that things are in perpetual flux’

And, a further quotation from him runs thus:

b In shedding claims to omniscience and omnipoteimcadmitting that their stewardship can
only be partial and temporary, heritage managens lgath self-confidence and public cre-
dence. It is not a sign of despair but a mark ofumity to realise that we hand down not some
eternal stock of artefacts and sites but, rathergewer-changing array of evanescent rel-
ics’ (Lowenthal 2000: 20).

The need to ascribe value

If we begin seriously to challenge the notions bjeativity, permanence and collective memory in aius
ums, then where does that leave us? Does it nown e museum collections become subject to the
whims and interests of individual curators? Doaséfan that we can simply get rid of anything we ikt

is certainly not the case that the only alternat/@ descent into extreme relativism. What it doesan,
however, is that the museums profession has tofgivgreater attention to the purpose of holdinliece
tions in museums than it has before, rather thdmdibehind notions of objectivity and permanensea
means of avoiding tackling pressing issues of ctides management.

The opportunity afforded by the challenge to triadil museum values outlined above is to free up mu
seum workers to see museum collections not aemaie assemblages passed on from their predegsessor
but as dynamic resources, which can be re-workeiitoccontemporary and future needs, and to betable
pass on a sustainable legacy to the future.

This in turn means that we will have to assessecttins much more in terms of their value and §igni
cance for present and future, rather than treatihghaterial as if it were of equal merit. Herigagrofes-
sionals are used to ascribing values to the htsemrizironment in order to make choices about wiairé-
serve and what to allow to be destroyed, yet we tenresist such categorisations of museum material
However, we have had Designation of whole colletjand there are now some good examples of muse-
ums beginning to grade their collections in tersnportance so that they can make decisions atheirt
future management, including disposal. We also reegtcognise that there are many different ways of
assessing value — for example research, enjoyradatational, symbolic, monetary -- and we needeto
velop mechanisms for assessing these for museulectiohs, drawing on the wide experience of other
areas of environmental resource management, imguatichaeology and conservation.

We can never know what future generations’ neetio®iso we have to be clear that we are makingeval
judgements based on today. We must also be clabhdhitage is not actually contained within thé¢eots

and records that are preserved. Rather, heritagenprised in cultural values, which society consts

and imposes on objects and the way in which wetlsem. Such values are inherently evanescent, a fact
that we would do well to remember when considetheg status of objects and the way we develop a sus-
tainable paradigm for collections management.
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Existing schemes to ascribe value to museum coll&xis

In the UK, a few museums have embarked on largke-g@dionalisation’ programmes in which collectsn
are graded in terms of their significance. A numtifeschemes have used different forms of gradirgchv
are summarised in the slide.

From these, we can see that there will always berdral ‘core’ of collections which are likely te bye-
tained for as long as possible. These, it is ingmdrto note, would include well-documented reseandh
lections, such as the voucher specimens essemtaigntific research or the well-contested arcluagcal
archives fundamental to the construction of thdyeaast. Level of use should thus not normally be t
main axis on which value is measured.

To take two examples, the National Maritime MusdgiNIM) has been undertaking a Collections Reform
Programme which has used curatorial expertise adegicollections from A to E, and then carried out a
preservation assessment of those in grades C aRdrhose in grade E, collections reviews wereiear
out in order to prepare for their disposal. Revidase so far been carried out on the props in thee@'s
House, the ordnance, furniture and ships’ models.

Glasgow Museums Service is just embarking on avewf all of its collections. It has developed aesne
for assessing their significance by grading thena@eale from international importance to no impoce.
Assessment will be undertaken by specialist cusatwho have to justify their choices by referenzeat
series of questions which examine its represemagiss, potential for research, learning, creatauity dis-
play or for informing better management of the tee. Its provenance, state of documentation aesepr
vation are also taken into account in coming te@mmendation for future use.

Conclusions and Prospects

So, what are the prospects for the future? | thihkt all this means is that we should free ourselyeto
take our own responsibility for active stewardsbhfpcollections rather than feeling under the burdén
slavish acceptance of our predecessors’ decisitichvihave to be preserved intact for an indefingiois-
terity. This, emphatically, does not mean that @&e get rid of anything we like. Rather, it mears ttura-
tors and managers will have to develop the confiden ascribe value and significance to collectians
order to allow their sustainable development. Onth® implications of this is that expertise beceradso-
lutely fundamental to the process. So, one of #eigsues about sustainability is how we inveshenmu-
seums workforce to allow this to happen.

| think we should recognize that not all museumemions should be accorded the same treatment and
valuation. It may be the case, for example, théiedint kinds of museums — and different kinds aifec-
tions — might have different life-cycles and tragges. The great national museums come closesteto
notion of permanence and preservation for the indeffuture, while some community museums — for ex
ample mining museums founded as an act of colleaoammunity grieving for the passing of an industry
and a way of life — might have a shorter lifecyafee grieving is over and recovery is underway.

Overall, my message is that, however much we maydie standards, we continue to operate unsustain-
ably in relation to museum collections, and tha th no longer justifiable on intellectual grounds re-
source grounds, and on moral grounds in termstefdenerational equity, so we must begin to be more
courageous about our responsibilities to the fubyrgetting to grips with the problem today. | wablike

to see a loosening up of the whole process of dilig, disposal and collections management. Wedcoul
think of museum collections as ecosystems or habieich need managing, developing, sometimes grow
ing, sometimes cutting back to prevent choking. Thallenge for museum professionals, then, is ittkth
through what balanced museum ecology would loak liko tackle the collections management problems in
museums, and to continue to collect sustainabll},raquire therefore an ethical effort at colleetialtru-
ism. This is something museums have never reakby lieclined to do, obsessed as they have beeneby th
notion of collecting as an end in itself.

Finally, to return to the piece of paper you wroteat the beginning. | thought we could burn thdinnaa
bonfire outside as a ritual act of disposal, big tiould be contrary to my ecological principles, $hat |
suggest is that you exchange your paper with thhgopenext to you, and as you make your way out now,
begin a conversation with them about the collecaifaiism of disposal.
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Leeds Collections on Display
Jen Kaines, Registrar, Museums and Galleries, Leed3ity Council

Natural History Collections on display have a ldnigfory in Leeds. The origins of the City Museunn e
traced back into the 1770s, but the first purpagk Museum was opened in this fabulous building 821
on Park Row by the Leeds Philosophical and Lite&ogiety.

City Museum on Park Row Park Row Displays

The Collections were in main natural history, wsthme archaeology and a very little anthropologyani
of the specimens from that Museum are still onldispoday. This was very much the age of the lgam
tleman naturalist, although the first professioniadator was appointed to the Museum in 1825. Theme
strong links with the other major institution okttime in Leeds, the hospital. One of the surgéoriact
carried out at examination on the newly acquiregdign mummy in 1828.

The displays were traditional type, very specimieh and a mixture of skeletal, mounted and preskrve
specimens. The Museum was extended in the 186Dshenquality and quantity of the collections ex-
panded to form the basis of the Designated Natistbry collections Leeds Museums and Galleriesiol
today. The Museum continued until 1941 when it wadly bombed, and many valuable specimens were
completely destroyed, according to eyewitnesses mmyime@mains were blown onto the street by the force
of the bomb. Part of the original building was ddished and the rest was heavily shored up witle-a ¢
ment-rendered wall. Even so it enjoyed a huge p@strenaissance, with such successful activitiea as
Sat- urday children’s club.
1966

Collections
move

1941 Bomb damage to City Museum on Pgrk
Row
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The Museum ‘made-do’ with its building into the Bd&hen it was closed for Health and Safety reas@ns,
theme that reoccurs later in the history of Leetlg luseum), and after lengthy negotiations the dum
occupied the first floor of the library, now in tmeunicipal buildings from 1969. As the building spa
available was quite small temporary exhibitionsaveften held in other buildings in central Leedshsas
the former Midland Bank. This was far from idealdaplanning for a new Museum was never off the
agenda, but really kicked off in earnest in 199®feing the enforced closure of the museum in theaty

by the Fire Officer, due to fire risk. The collieets were then moved to our site at Yeadon anaddneept

of accessible storage was tried for the first timeeeds.

A site for the new Museum was identified in the Mawgics Institute on Millennium Square, with theahe
tre moving out to a purpose built venue. Thisdétrin the centre of Leeds, a fabulous locationgdu-
seum, but not practicable for a storage facilityegi space constraints of the historic building tHredvalue
of that land. So plans for a separate storagditfaentered the equation at that point. The lwdd Mu-
seum conversion and a purpose built store was ssitde Heritage Lottery being the major funder this
project, with other funds coming from the City Coiltand a variety of other funding bodies.

The new Museum then, will be primarily display spaaly, there are only a very few back of housesre
and no collections storage on site at all/ Then fita the galleries is to draw on the fantastidemilons
held by Leeds Museums and Galleries, which we ma¢dad the opportunity in recent years to disptay
their full potential. The curators have chosemntbe around the collections using our existing ctithas,

we have not collected specifically for these digplebut see it as an opportunity to showcase sdroero
collections. The new Museum is due to open latensen2008, and we all look forward to seeing the new
displays in all their glory.

Obviously storage of the collections not to be ldiged in the new Museum was a major consideration,
fact the second part of this City Museum Projelthe site at Yeadon had been successfully operasran
‘open store’ facility and it seemed ideal to expdhid concept to include our other remote storeiciwh
Leeds had been ‘temporarily’ occupying for abouty2@rs in the city centre, our store at Sovereigeeh
Sovereign Street Stores was a five floor old |eatterehouse with a lift dating back to the 1930s,a0-
cess that did not involve steps and a fire limidfpeople, which meant we were never going tolthe @
open it to the public. Plans therefore for this rfaeility would need to take the millions of speeins, in-
cluding anthropology, archaeology, arms and armboitany, conchology, entomology, zoology, geology,
numismatics, social history, costume and textildections. A site was identified in an area of tseear
Royal Armouries and building work commenced in 2004

The plan was for collections, to be fully accessilalthough on racks and perhaps traditionally ghowf

as in storage being much more on open displayl@ssa conventional manner than in a museum environ-
ment. When | arrived in post in Leeds at the eihnflpil 2005 the task of packing the collectionslareat-

ing a basic inventory from summer 2005, but withrkvaking priority for the Service from January 300
Leeds Museums Discovery Centre, as we are callirggrtew facility was handed over to us in October
2006 and we commenced the move of collections fmamSovereign Street Stores in November, complet-
ing this phase at the end of March 2007.

The collections were moved by specialist professicontractors, overseen by Registrar team. Dutieg
pack and move we have started to rationalise tliections, working on the larger items initially foee

moving them so maximising resources. The ratisatibn considers a number of factors: conditiooyer

nance, duplication, potential use and display. akéecarefully considering each item and workingtigh

due process. This rationalisation is continuingss the collections. The aim of this new facilgyo pro-

vide access to the collections and the best statagditions for them. The building is basicallyidied

into two main sections in its design, the ancillatyck consisting of visitor and staff facilitieadgthe stor-
age block.

The ancillary block has two floors, the first fdsitors and second for staff. Upstairs there large open
plan office for curatorial, registrar, educatiordadmin staff, a staff room, and a meeting roomtt@nfirst
floor there is a large reception area, commerdiaesand office for the whole Service, a large adion
space that can be used as one room or two, an@laresearch room and curatorial library, with ttaer
usual facilities such as toilets, baby changet &id room, etc.
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Leeds Museums Discovery Centre

The storage block is extremely functional, basjcalllarge extremely secure concrete box, with éali-
ronment control set for objects, not necessarihttie comfort of staff and visitors. The store wasigned
to provide maximum visual impact and accessibilityne space, and for us to be able to easily lgjetcts
out for researchers, school groups, community ggpimpfact any potential user.

Access is controlled through security fob for betitrance and exit, and no member of the public lvall
allowed unaccompanied in the storage block. Th@rnitaof the collections are stored in this laig®re 1

at 16°C and 50% RH, light being controlled by moeetnsensors. There are a small number of collestio
not included in this main block, the decision tonoe these to discreet areas was only undertaken af
detailed risk analysis. We have a separate stwr8irit Collections, comprising of vented cabsetith
plasticized shelves, another highly secure restfieiccess store for our fire arms and numismatiod,a
photographic store. These smaller stores aredtafibre appropriate temperature and relative haynidr
these collections, and will be restricted accessi¢onbers of the public. We have a Conservatiodi&tu
and quarantine room, with a freezer large enougake the Yak.

To maximise space in the store the full height wietres is used wherever possible and roller racleng
also used, for paintings, boxed items and adagekirg to accommodate our bespoke molluscs system.
The central area and end bays are racked witlt statking to showcase some of our items, which béll

on rotation. Our costume collection is hung irtistevardrobes along one wall. Currently this caharea

is very much work in progress, with the first theafdhe displays yet to be finalised before the plation

of the moves of natural history objects from ooratat Yeadon.

Collections are therefore not stored as previoirseparate discreet aras or rooms, but rathertnesdch
other in racks, again to primarily maximise spagediso to break down some of the traditional idsasut
divisions of collections and collecting as sepagatas. For example one of our first displayshengicture
racking will be African spears, linking in with th@ut of Africa’ gallery at the new Museum, whictlil\be
on racks next to our social historical paintinggrenpractically geology is stored on the rollerking from
ground to 2m and social history toys and gamespesi2 to 4m. Curators therefore will be workingain
more closely together, if only because there atg adimited number of aisle-ways that can be puthie
roller racking at any one time, but on a more serinote we do have a number of projects that argscr
curricula in the pipeline and are looking at intmtions and installation type displays within thare.

Leeds Museums Discovery Centre is opening to tidigthis summer and groups are welcome to book the
facility to have a general tour, access the cdlest for education, activities, or simply use tdomference
and meeting facilities. Further details of thegreonme and activities will be launched in Julyteg bpen-
ing. We are all very much looking forward to worffiand developing our ideas for the building andafse
the collections at the Discovery Centre, and vencimlook forward to the opening of the new Museum
next year. However we are not resting there aadamking to the future for more collections todredis-

play.

We are currently working on a plan and a bid fordimg to build another Discovery Centre type buitgi
next to it as a mirror image, this time in partigoswith the West Yorkshire Archive Service to oejoint
facility for accessing archives, paper, print ahdtpgraphic material, so watch this space.

If any one would like further information or to Hoa visit to the Leeds Museums Discovery Centre the
please contact Jen Kaines (jen.kaines@leeds.gov.uk)
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Making Collections Count: natural science collectis and biodiversity conservation
- Trevor James, NBN Development Officer for NationaSocieties and Recording Schemes

This paper is about how museum biological colledidit into the bigger picture of biodiversity. ople-
fully, it will offer some useful thoughts about whauseum biologists (and above all, museum poliak-m
ers) can do to enhance the profile of collectiovisich, all too often, have suffered from neglespecially
since the 1980s.

What is needed for UK BAP?

BAP, of course, is not the only use of wildlife @dbr conservation, let alone other uses, but ghinserve
as a starting point. Reference to this table iacent UKBAP report serves as a useful touchdtomsee-
ing where wildlife data fit in to the BAP proces#\bove all, it shows that: a) there are problevith BAP
delivery for a range of reasons; b) the greatefititlin support for species action plans in gatar lies
with inadequate research and survey informatiofhe latter, in particular implies that speciesagétr one
reason or another are either not being collectedigim or properly, or that the basis for understapahat
those data actually mean is inadequate. Eithgr data quality is an issue. As BAP has a higlicp
profile, not only in UK terms, but across Eurog®gstis important.

Lessons from the Past: the Pool Frog

Just one example may help to paint the picturEhe Pool Frog has only relatively recently beerutita of

by most as a native British species. Read any dddeks on UK amphibians and it will scarcely gehen-
tion. It was recently declared extinct in thédwn the UK, after only having been formally reciged as
native for a short time. We seem to have senjomstsed the conservation boat! Although stepsbar

ing taken to re-introduce it.  So, what were dieeisions about native status made on? Theseatély
relied on DNA tests of a very few historic specimém museums that seem to have gone unnoticedebefor
But what about the future of these specimens?w stxure are they?

Lessons from the past (2): What is hit is history!

This deeply unfashionable sentiment has long beeired by old-school naturalists! It underpinndadtd-
rian collections. It also had a serious pointethler we or animal rights people out there likerinot! It
may no longer be either necessary or desirabladotggolden orioles or rock thrushes to prove tmeyle

it to Britain, but it is absolutely certain that ather cases, even for reasonable size specids,asuthese
related longhorn beetles, that collection sometiisesoth necessary and desirable to ensure: agatorr
identification; b) monitoring of changes. In atituh, the very existence of historic collection$ tliings
like rock thrushes as well as beetles, means thattiV do have a basis for making all sorts oflsa with
historic perspectives that otherwise would be insgids. So, maybe, the dictum still holds, fashiole or
not!

Examples from the present: Countryside Survey

The ongoing Countryside Survey, carried out pedaltly by the Centre for Ecology & Hydrology, proel
land-use policy makers, biodiversity organisatiand others with a UK-wide resource to aid themhizirt
work. It also generates a mass of data, includetgiled data on species that occur in sampleddialsind
1km squares. At the moment, CEH have not sharethrmofithis data with others, partly for resourca-re
sons. However, the collection of these data ptsiat up other problems, particularly over the ptitd
long-term issue of data quality. If detailed dpedata from these surveys were to be available, dan
users be assured that the data are ultimatelybtefla Hopefully they are (and the surveyors amtyr
good), but backup in terms of vouchers for recisdninimal. CEH has no resources to devote & tmid
does not, so far as | know, currently work with ayside organisation to undertake this activity.

Examples from the Present (2): the Harlequin LadythiProject

Over the last two years, the Ladybird RecordingeBud has been rejuvenated by the advent of the Harle
quin LadybirdHarmonia axyridis We managed to get some money out of Governroesugport a project
officer, and set up web recording. Part of thecpss has been to get specimens sent in to clregrcially
from beginners. This was very successful andredsdata accuracy. It also provided some livecispe
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mens for research. But there has never been ailiyyféor keeping any of these for future referenc This
is just one example, potentially, of many throughihe recording schemes, even more so those not run
from an institution. It is also something thatgyfdrgotten when such a project is set up — whatathe
samples being collected? Who looks after thentiis ifi turn can limit future opportunities, and fhaten-
tial value of having done the initial research anvsy.

National recording schemes and specimens
So, how many recording schemes are actually likelyneed to colleqgt
vouchers to ensure data accuracy? | will giw gine example, from one
of my own areas of expertise: beetles. Theresamee 16 beetle recording
schemes on the BRC list (of which one or two argeruly rather mori
bund). Of the active ones, 13 are likely to needcher specimens to be
collected, named by specialists, and presumablyng@eently retained as
vouchers. In other words, only the Ladybird RecagdScheme actually
does not normally rely on specimens, and evendhatneeds some, espe-
cially for small, nondescript species! Every atieheme needs at least some records to be chatked
some stage, especially from beginners.

National recording schemes (2)

But which of these schemes have got some sortstésyin place to try and ensure that these voudrers
properly dealt with and housed? On my estimaidy 6 of these recording schemes actually have any
central support from a museum for housing specinams even for some of these, it is not a coreviti
For 4 of these schemes, also, the person runnsgdieme has either retired from the museum irtiqunes

or otherwise left, so that their link with the museis as a volunteer. In one other case, thersetorgan-
iser’s paid work is not really related to the sclkeand the museum’s role in relation to the schisrtigere-
fore tenuous. So, onne beetlerecording scheme actually gets real support framuaeum in which the
member of staff is housed, and even he does adlxenomic work outside the UK as another part of his
responsibilities. As for specimens collected iyt parties involved in recording for these schentbere

is no information about whether they maintain adltens, or if they do, where these are destinedao
Very few museums are apparently actively solicitingir deposition.

NBN recommendations in support of data quality

The National Biodiversity Network Trust, among athehas been concerned about support for recording
since its inception. We have recently issued gquie to those involved in recording and data managée
about things they could be doing to improve théabdlity of wildlife data. These suggestions h&we
cluded getting the recording schemes and socigtiedved to “up their act” in relation to the walety
uphold data quality — identifying in particular farhich species, if any, they would accept recordsnf
different people with different levels of experien@and whether a particular species record shazilsup-
ported by vouchers. We have also suggested hiraetorganisatiorectively look to set up agreements
with institutions such as museums to receive anihtaia collections.

NBN recommendations in support of data quality (2)

At the same time as focusing on the recording selseamd their volunteers, we have also addressed pro
posals to organisations that are responsible, aneow another, for financing and organising data-or
example, over the last 20 years, local recordsregritave burgeoned (albeit in a piecemeal faskind,
with patchy financial backing). The result hasafbeen that they have become divorced from theums
that at one time had the staff and money to sugperh. There is, therefore, a need for such bddies-
consider what they do about making sure their degareliable. In some cases, museums are stdlved,

but how much have their governing bodies considéredelationship between the data being colleatet!
their museum collection policies?

Another group of organisations is potentially inxed, though. Biodiversity is becoming a vital tpaf
Government-funded activity, even though the Goveminsometimes appears to be reluctant to admit it.
As a result, Government conservation agenciesaresenstitutions etc., are all realising that ithfeastruc-
ture supporting biodiversity data is shaky. loafly, as a result, there may be opportunities fareol-
lections managers to seize an opportunity for stppeyond the usual sources that museum peopietten
think of.

So what are people doing about data quality?
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Progress can be painfully slow about implementiniglance, but here is just one example, with whiaml
familiar. From the perspective of one scientffariety, responsible for very important data, tf8B8Bhas
begun to think these things through and put ing@ks@me actions of its own to help. It is re-uigjtthe
guestion of herbaria — those deeply unfashionableations of dried plants that so many museums ove
the last 50 years have quietly “lost”. In 198% Society published the second edition of iténigsbf UK
herbaria (the original was issued in 1958). Ewalfection worth the name in some form of instdat
was indexed. It is now re-examining these, andethdence so far is that a considerable propoxfogven
those that had survived, moribund, until 1983 hsinee vanished, or been subsumed elsewhere. rAs fo
active curation, that is another matter still. How mdogal museums have anyone even faintly knowl-
edgeable about the plants in their care? HowelerBSBI is going to promote those herbaria thetssill
active. It is also working to produce clear guickafior anyone doing recording which species nedakto
supported by specimens, and on how to go abouriegsthneir survival. The likelihood is, thereforthat
regional museums will be approached by more pealpbait housing important collections. The Socigty
also working with existing active curators to hd#lem get their collections properly documentedreugh

an on-line documentation project involving its omembers. Ultimately, though, the success oftadl t
depends on the museums recognising they havelaoliao play, and seeking ways to support it.

So what are people doing about data quality? (2)

A final example can come from the world of biolagicecording organisations at the local level. gam
shire has one of the best local records centrametn the country. It is not only VERY activealso has
a high level of staffing, a wide programme of syrveoluntary sector engagement, and gives biodityers
data support to all the relevant authorities ifdatge, very biodiverse area. In order for thisvork, it has
entered on a big programme of development — botarins of who it is serving, as well as sorting tha
infrastructure to do the work. Part of this hagmto put in place a very wide-ranging, activergaship,
both of voluntary sector organisations and stayubmdies. Among these, note that the HampshireeMu
ums Service is one. It means that the Museumac®ehnas a stand-alone high profile as a vital pathe
business of collecting and ensuring the qualitiiofliversity data in the County.

It is early days for this partnership, but the sigme good that, at last, people outside museuenbejin-
ning to realise that biological collections areabtely vital for biodiversity data support.

What are the benefits?

The benefits for biodiversity data collection aritinuately conservation are that we are acting onnso
information, properly backed up by facts. But whee the benefits for museums and their collestonl
believe they are potentially many, and only pdstisdpped by a few museums: a broadened baseofor p
tential financial support; engagement with commiasibf people who do not normally consider working
with museums; hence a higher public profile in wéyat challenge the usual public view of museums;
which can then engender political support becaussenm collections are seen to have broader public
benefits — meeting needs identified elsewhere, sischroader community engagement and sustainability
Ultimately this can only benefit museums themselbgshelping to ensure their future as an integriart

of community endeavour. This way museums guardnagéhe inevitable disasters that can befall them,
and especially highly vulnerable and ultimatelgplaceable natural science collections.

The EYE Project: Environmental Recording in the Masm Context
Naomi Hewitt, EYE Project Co-ordinator, Tyne & Wear Museums

Exploring Your Environment, or the EYE Project,aighree year, joint partnership project between New
castle University and Tyne and Wear Museums. Isaimnencourage people to think differently aboet th
environment they live in through active involvemexith biological and geological recording. At thense
time, it aims to develop a regional bank of infotima about the biodiversity and geodiversity of ttherth
East of England, in order to inform the future plisiy of the region’s natural environment. It is digal by
the Heritage Lottery Fund, Northumbrian Water, Nastte University, Tyne and Wear Museums and the
North East Regional Museums Hub, Natural EnglanattiNimberland Wildlife Trust and Tyne and Wear
Museums Business Partners Fund.

The first aim of EYE is to increase public knowledand understanding of biodiversity through enwviron
mental recording. As the project title suggestsEREY about encouraging people to think about théren-
ment around them by recording the animals and ldrat they see, thus developing positive attitudes
wards the natural world. The Project works closeityh Newcastle University’'s Department of Civil Bhg

38



neering and Geosciences and Tyne and Wear Musd@Wsand Web Development team to develop a
unique web site, which uses WikiTOID technology eleped by the University. This will allow people
over the whole region to record their sightingsspécies on a digital mapping system. Recording tvell
undertaken with reference to landscape features wap rather than having to input detailed locatlen
scriptions or grid references. It will also be pbksto search for species recorded over the ergg@n or
indeed to a specified sub-regional or local lexithe same time, a mechanism to restrict accedstaled
locality information for sensitive species has bewworporated. Central to the function of the webg the
desire to foster an understanding of biodiversitg she changing nature of species and habitats ttend
important role that recording plays in this.

The EYE Project extends throughout North East Brdylavorking with partners across the region from th
Scottish border in the north to the southern boundéthe Tees Valley in the south. However, ivesy
firmly based within the Great North Museum, the king title of the current re-development of the Han
cock Museum in Newcastle upon Tyne, led by Neweadttiversity. The museum is currently closed to
the public for three years as it undergoes a £2Bomitransformation, made possible through a sedg
grants and funding from the Heritage Lottery FuNeéwcastle University, Newcastle City Council, ONE
North East and the TyneWear Sub-Regional Partrrie European Regional Development Fund, North-
ern Rock Foundation and numerous other trusts amaidations. This exciting new development will lgrin
together three museums into one, combining theralahistory collections of the Hancock Museum with
Greek and Etruscan collections housed in the Sheéftaseum, and the prehistoric, Roman and Anglo-
Saxon collections of the Museum of Antiquities. iivto the new museum will consist of an explarati

of galleries with global significance, such as wobiodiversity, geology and evolution, Ancient Egyp
Ancient Greece and world cultures, but will alsmtedn displays with a regional focus, particulaalgen-
tral gallery devoted to Hadrian’s Wall and anottethe natural history of Northumbria. The EYE wigdhs
will take a central place in the new museum, and Bey feature of the Northumbrian Natural Histga}-
lery when the museum re-opens in 2009.

The EYE Project plays a key part in the evolvingdiion and purpose of the Hancock Museum. It ré&flec
a shift towards the role of the museum visitor asaetive contributor to the knowledge base, as agll
allowing this information to be shaped virtuallyiin outside the boundaries of the museum. The H&ncoc
collections contain many historic specimens, soatingd from a time when natural history collectingant
hunting live specimens to be subsequently mountedpaeserved in a static display. However, degpite
apparent conflict, the museum has always playetngortant role in making its audiences aware of the
importance and fragility of the natural world. THias become even more important in today’s society
where views of the natural world continue to chaagd are greatly influenced by the conservationenov
ment. The increase in leisure time for many peapi@ improvements in transport provision have cbatri
uted to greater public access to the countrysidehéd same time, the popularity of television peogmes
such as the BBC’s Springwatch, Autumnwatch and dRl&arth have raised awareness of the natural envi-
ronment as a living, fluid ecosystem. These chahges implications for the role and purpose of &z
history museum, as growing emphasis is placed decting information about the natural world as had
specimens.

In addition to the website, a further objectivetted programme is to provide opportunities for pedpl get
involved in recording, data collection and to fiodt more about species, habitats and identificatah-
nigues. The Project runs a regular events programiteactivities for both adults and children héfda
variety of locations around the region, includingsaums, parks, and nature reserves. These hauvdedcl

a nest box day, animal tracks and signs investigativild flower trails, and amphibian and pond exp}
tion workshops. Activities focusing on particularhigh-profile species such as red kites, recerdly r
introduced to the North East, allow people to gainn-depth understanding of the lifestyle and beha

of one type of animal but also provide opportusitier learning about other species and how to tegor
formation about them. School workshops, an anraialaind an annual public survey, are further exaspl
of different ways in which a varied events prograenemgages with the community, to increase knowledge
of the natural world through recording. Spring 2G&&v the launch of the first EYE annual survey, the
Northumbrian Water Wild Flowersn your Doorstep Surveydesigned to encourage people to record
twelve common wild flower species which are indicatof rich wild flower grassland.

The second aim of the EYE Project is to collate arathage biological and geological records from alisp

rate datasets. Records in the region are heldlagga number of organisations and individuals. €hies
clude the three regional wildlife trusts, Naturalgtand and the Environment Agency, as well as abaim
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of specialist interest organisations such as theeitdbHistory Society of Northumbria, who own theuid
cock Museum and its collections. There are alsereskte records generated through numerous regional
and national recording projects. EYE is workingdoate other, hidden sources, such as the vast afra
historical information which is bound up with musewgollections and archives. This information wié b
collected, managed, and fed into the databaseNbhin East Regional Environmental Data Hub will pro
vide an information resource which can be drawrbgra variety of organisations and individuals. Tehes
include professionals working in the field of bieéisity and conservation, planners and ecologiocatal-
tancies, specialist groups and individuals as alnuseum curatorial and learning staff. The latiy in
particular, be able to use this resource for theeld@pment of permanent and temporary exhibitiorth i
regional natural history focus. Appropriate recofidsn the Data Hub will also be available on theEEY
Project website.

The core of the Data Hub is a database that wdsupfrom the 1970s to the late 1990s, originaltygu-
mulated as part of the North East Environmentaldriss Centre, housed within Sunderland Museum and
latterly the Hancock Museum in Newcastle. This suéastantial database of about half a million rdspr
but due to changing curatorial roles, very few rdsdhave been added to it over the past six ydduis.
database is drawn on by conservationists and plarwleen responding to building developments, ss it
essential that this is kept up to date to refleetdhanging nature of species and habitats.

A volunteer programme commenced in January 20Q¥ tflmough this the Project has recruited a tasgefor
of 36 volunteers who have undertaken a number leSrancluding entering paper records into the Data
Hub, archive research and gaining practical fielcbrding skills. This has been another way of ggttieo-

ple involved both with the Project and the widecareling community, as well as creating an extensive
bank of new records for the Data Hub.

The EYE Project is a new, exciting and challengiay to extend the role of the Hancock Museum and to
enhance the strong links between the museum, therrand the wider environment. It demonstrates th
museums are well placed not only to be institutisiéch hold information about the world, but thhéey
can increasingly be vehicles for encouraging petipleecome more actively engaged with the envirartme
around them and to contribute to this knowledge llhsmselves.

To find out more about the EYE Project, see theteary website at www.eyeproject.org.akcontact:
Naomi Hewitt: EYE Project Co-ordinator, haomi.heé@ncl.ac.uk
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INP Table Ronde, Grande Galerie d’evolution, Paris December 2006
- Simon Moore, Hampshire County Council Museums,
Libraries and Archives Service

When first approached by thestitut National pour la Patrimoiné give a series of talks about conserva-
tion aspects relating to taxidermy specimens inguass and in French, it was a new type of challenge
the idea of a paid trip to Paris just outweighed lamguistic doubts. Following the other speakgn®senta-
tions (bar one) was quite difficult as we know h@apidly the French can speak and there were cértain
few who outran my translating think-rate and périie items below are as accurate as | could asoetai
the time. The event was organised by Amandine Bequiof the Paris NHM and who came over to give
presentations at both the SPNHC/NatSCA Conferem@905 and to the more recent Biochemistry Semi-
nar at Kew's Jodrell Laboratory in November 2006.

She opened the proceedings with a talk about histaxidermy and the techniques used in past ciestur
including embalming. An article by Dufresne in 338 one of the first on the subject of taxidermwjch
included the preservation of other lower animatsterpillars and other invertebrates. The tdlaturalisa-
tion was coined at the end of the™@entury to cover animals that were specificallyrentifelike, as op-
posed to ‘stuffed’, which included tanning of thénsand were used in dioramas. She showed X-rayex
ples of earlier works which included the entirelet@n minus the rib cage and vertebral column ama h
this type of mount was used until the end of th® déntury when even less of the skeleton was used.

A range of period preservative agents included mamianically-based substances, resins, herbs, sspice
including the composite ‘herbArtemisia absinthimiumthe basic ingredient of the Paris Bohemian’s fa-
vourite tippleAbsinthe We then proceeded to the actual stuffing materZostera(sea grass), mosses,
tobacco, several sponge species, hair, cotton waaper, magazines, also plaster and clay. Theupnas
we call it, orpelote,was held together by binding it with an iron waemature and which also passed
through it to support the body in a lifelike poseome bird armatures were illustrated showing tiamgu-

lar form, the ‘hook-type’ and a more rhomboidalnfor Several historic specimens were mentioned éhclu
ing King Louis XV’s quail and the Duc d’Orléans’rgffe. Specimens were often ‘fixed’ by pinning to
hold tissues in place and then cooking (which $itas protein) and included specimens from 1729 sic
Buffon’s monkey ‘Jocko’. We were taken through grecess of constructing a heavy wood and iron arma
ture for taxidermist Jules Terrier's buffalo andigthis still displayed and looking good after o0
years.

Throughout this and many of the subsequent talksetlvas much ‘overlapping definition’ for the work
done:conservationstrictly means curationmgstaurationmeans conservationgconstitutionmeans restora-
tion. | have also found the terrastaurateurmore applicable to a restaurant owner than a coatse!
Many use the mouthfudonservateur-restaurateuo define a conservator but then one person cdeifithe
this terminology one way and then another woulch tihis around in their own presentation. The word
curateurdefines a legal curator or administrator! Confitse

Following on from this introduction, Frédérique Baald of theCentre technique de Bussy St Georges
talked about the breakdown of collagen fibres imskincluding leather. Inducing artificial ageimgth
heat and contaminants which cause the molecufde thielix to break down, particularly when acceleda
above 68°C. This was monitored using a head stéthean Scanning Electron Microscope.

She then gave results from analysing toxic biocidespecimens. These included salts of Arseniadl e
and Mercury as arsenical soap [Na3AsO3], lead te@b(COOCH3)2], lead arsenate [Pb3(As04)2], ar-
senious oxide [As203], mercuric chloride [HgCl2]dasodium tetra-borate [Na2B407]. She also com-
pared the use of Doctor Weber spot testing, whiaton-destructive, versus X-ray fluorescence spewtr

try using a ‘point & shoot gun’ which has a paraenetf 0.01% for lead and 0.05% for arsenic, whegzes
chromatography can detect up to 0.01ppm.

After a short break Jacques Cuisin (Paris NHM),la&rpd about the many problems that can occur when
looking after large collections of mammal and otheimal skins. These included water contaminaten r
moving tan salts and their preservative efféatégissage)leading to cracking when they subsequently dry
out, the problems of fungal infestation and ensuisgue breakdown; also the ‘hyper de-greasingisbf
skins leading to embrittlement. Some of thesellhetiated using the 7 plagues of Egypt as an gyalo

41



especially the infestation aspect!

He showed the Museum’s problems: unsuitability odpping materials to prevent infestation and crainpe
storage to the extent of finding mounted specimmataieen compactor units! He concluded rather gourl
that there are many problems and not-so-many sokitivith the irony of finding more perfect taxidgrm
specimens in a school than in a museum!

Julie Nives-Nivou added to this a list of furthesteriorations that occur but at a more moleculeglle The
complex chemistry found in a single taxidermy moongasured against how much should one intervene —
the ethics(déontologie)and metaphysical aspect of inervention. As ammgta she showed a fish mount
that had been stabilised and part-restored but isigoalearly, the delineation between original arevn
materials.

Michel van Praét, the director of the museum tal&bdut the all-too-familiar problems facing a museu
Ownership and legislation, how to maintain an aldding to modern museum standards, how to kedp vis
tors comfortable without compromising the stabilifydisplayed skins; trying to find the ideal sadut to
the dilemma where a rare specimen must be displayptease the public but might deteriorate dubeo
ing displayed over a long period. His talk maifdgussed on the aspect of trying to achieve a coegui-
librium and led to a lively discussion of the pratssituation in France. How little expertise thesavail-
able to help sort out some of these problems atrgrdevel, let alone trying to get government aéfis to
understand.

All of this left me feeling rather depressed asdk the stand for the first time and explained alibe di-
lemma of keeping the public happy by letting themch exhibits on open display as well as providing
banquet for insect and other pests. Despite marapmp cynicism, there is a lot of good that can eah
open displaying, even if we have to pander to motkeste in order to survive and the puliibeginning to
expect to touch. At least none of the specimeévied was rare or of scientific importance and ef¢he
rabbits and pigeons had their heads wrenched gffumked, they were (sometimes) conservable anityeas
replaceable.

Christophe Gottini, a taxidermist at the Paris NHi 30 years, said that the lack of conservatioavkn
how is a definite issue in France. At first, I&lsan 10 specimens were conserved and only witkwten
tancy from Germany and from Switzerland. He talkédears to specimens and resin gapfills that dioul
not take painting, the problem of nails in heavynmequins and underlying layers of rust that cordotthe
skin or leather, particularly when conserving thec’'Orléans’ giraffe. He talked of mannequin weigh
reduction and substituting resins, dry-cleaningcgpens with solvents and restoring faded colosisgu
waxes - techniques which are becoming rather outahdldese days.

Jacques Cuisin came back again to talk about thiglgms with reserve collections. He used the examp
of a lioness perched on an entomology cabinetustrhte the problem of overcrowding, yet the intance

of their scientific value was stressed. He memtibhow some of the enormous and scientifically-irtgoa
collection of mammals was spread over 3 sites atdfythere was no current (public) interest in arfy
these groups then new funding was unavailable fititthed the rather pessimistic but objective vigith
the question of what to do with all the oddments!

| then followed this, showing how the Hampshire Eusis Service adapted farm buildings — a few still
have animal feeding facilities built into them,ldecome areas to store sensitive biological speciraed
other objects. Over the years these have beeroimgrand expanded so that there is just enoughespac
(but only just) and that the all-important atmogjdseare controlled/regulated by a Norwegian hufivdi
tion-dehumidification system. | also showed thdtiplicity of collections ranging from freeze-driddngi
(highly humidity-sensitive) and stored in a ‘dryoro’ along with the conchology collection and whére

RH is not allowed to rise above 50%, moving onte fluid-preserved material, entomology cabinets, a
herbarium and large taxidermy collection. This wbk® illustrated with some of the problems enceret
over the years together with conservation remedies.

Christophe Gottini continued Jacques Cuisin’sdigbroblems - having to transport specimens adoosy
Parisian streets and the problems of dust and tidiisaof frequently-passing lorries. He showed how
thylacine and a Panda had been wrapped for tratasipor and then outlined the problem of preparing a
displaying peacock!
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The next day of talks centred around ownershigslation and ethics. Dominique Wahiche works fog t
Paris NHM’s directorate and handles legal affaike spoke of the gradual legislation of naturalects,
especially taxidermy (in 1986), leading to the pobibn of nature in 1995, similar to our Countrgsiict.
Transgressors of ‘taxidermic’ laws are summone@reed tribunal hearing, who since 1996 can meteaout
suitable punishment. Keeping a frozen corpse jpfodected species post-1995 is punishable butusela
additionaly states that a pre-1995 protected spaticannot be prepared if it is for financial gailrovided

that some proof of natural death of a specimenadable, then there are no legislative problems.

Article 13 mentions about qualifications of thoshoaconserve/restore such specimens, since in France
taxidermy items are considered as works of art.

Gilles Pacaud opened his talk with the amazing tizat only 3% of the collections actually belongthe
museum, the rest is for research.

These days, he added, the specimens are much kepteon display than being in store, especiallgmwh
the stores are situated near the central heatiier&lo

After a short break | spoke about the ethics in@dhn taxidermy conservation. This is a subjecrde
my heart as, in certain cases, some slight regtaré& often required to bring a display specimenta
scratch. | illustrated this with some slides shmyvmounted birds against a faded background and how
lacklustre they looked compared to when a littllbaong was added to the case back-drop. The mags-q
tion was where to draw the line between consematnd restoration. For some this is still a gaesa but
the general definition centres around adding somgthew to the specimens or display, including aolo
ing. The other area concerned repairs to arehsraiivaged by pests or severely broken. Justfaow
could one conserve in the purest sense — to prdéugther deterioration, but having to put it backthe
collection looking terrible, if stable? For displapecimens, these have to be restored as welivateethe
public will find them unacceptable. Scientific spaens often require further stabilising via reatmn but
provided that this treatment is logged then th@ks

Christophe Gottini continued the topic illustratitig dilemma of very fragile specimens but whickdex
stabilising. He mentioned the use of chemicals thed effects: how formaldehyde (used as a baztkri
and tissue ‘stabiliser’) rendered many tissues tHas a pebble”. The problem of cotton waddingnsiai
with oxidised lipid leading to skin embrittlementchdeterioration and how after 4 to 6 treatmentrsida
stabilise each specimen, this can prolong itsufeo a further 30 years. He gave an interestifdpasxam-
ple of Louis XV's rhino had been given a horn dfireto prevent theft of the real horn, especialigs the
original had already been broken. He added thBtance, specimens preserved in IMS or formalimare
forbidden from display unless the preservativerismapractically-low concentration. He then talkdzbat
historic bases for taxidermy specimens and hodafmhaged, these are often disposed rather than beimg
served as well. How specimens and bases oftenm#eceparated and subsequently muddled. He con-
cluded by mentioning the dangers of loans and Ipantjcularly the problems of mildew and other dieker
rative fungi, can arise during a loan period.

| then concluded the day’s talks a little hastifytane was running out about interventive treatmehat
were acceptable for deteriorated taxidermy specimehhese included the use of Japanese Tissues for
stronger and more discreet repairs, document elggmowder for removing dust and dust stain fromtevhi
plumage. No matter what, some specimens, espetimée stripped by clothes moth larvae, were beéyon
conservation.

The final day was devoted to conservation-relatefhmisations and qualifications that look to thaufe.
Gilles Pacaud started by talking about the musegodogl (slightly) conservation-related group OCIMieT
Office de Coopération et Informations Muséograpkmnot an anagram of ICOM!), a part of the Univer-
sity of Burgundy in Dijon. Outside of France whookvs or cares about OCIM he asked? A questionnaire
was circulated to French museums a while ago ahd2dhreplied, of these 51% were carrying out resea
into conservation — mainly concerning taxidermicumis and skeletons. Nathalie le Dantec representing
her director, Astrid Brandt-Grau, talked about i@ which is similar to our ICON (Institute of Carsa-
tion) with a similar composition and mission. Shentioned ethics and outlined their database ngjat
conservation reportage.

Next was Jane Richter, head of the Danish Scho@laoifservation. She spoke methodically (and in Eng-

lish) about the functions of the School’s role iattdal History Conservation. She covered a withgeaof
topics: taxidermy is not taught apart from the roetilogy, their use of original museum objects awat t
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there are no PhD students yet. There is a sefiesx®B week obligatory courses for a BSc includang
term general course. She then switched to techpcodmd talked about their techngiues for degreasing
whalebones using enzymes, how a sea-snake holspgmmen (in IMS) had become gradually decalcified
(detected by x-ray) and that there were tracesnafahloride and zinc phosphates which had conteitbto

this deteriorative process. She spoke about anglyar sealants as part of a Masters course aatdsth-
dents can get short-term contracts in museums brg permanent positions in Norway.

Julie Nives-Nivou spoke about the Sorbonne Unitgssiconservation diploma, broken down into short
courses, it includes all relevant branches of chasniincluding analyses, biology practical sessiand
how this can lead onto a Masters. Jacques Cuisin tontinued about preventive conservation, broken
down into 5 units that cover all the aspects oldfiand preventive conservation, including collestio
movement, buildings and other logistical problert47 students have been awarded certificates 9@

(to 2005).

Amandine Pequignot talked of the diversity of natgcience specimens and how ethnogaphy and osganic
exist as grey area disciplines and molecular biplefere DNA is termed AND in French (RNA is simi-
larly ARN). The problems that can arise from thdgiplines, for example how the morphometry of a
badly-glued skull can be affected. The then spdi@uastaff structuring and some of the confusingte
relating to conservators and how these, as stadf-Bct. She also compared staff structuring e WsA

and Europe: at the Natural History Museum (Londéig)d Museum (Chicago), the Smithsonian Conser-
vation Institute and the Canadian Conservatioritist How some of these museums have no permanent
conservation staff and often sub-contract to tlieape sector or to other Institutes. She mentioiatSCA

and its conservation force, especially those wheered all of the Natural Sciences, the RegionabAte

for Preservation in the USA and the previously-rieer@d Royal Danish Academy of Fine Arts School of
Conservation, of the RCA and V&A conservation cesrsn London and in France, the Syndicat des Natu-
ralistes de France which no longer exists and thE Ge Taxidermie, which | suspect is similar to oum
Guild of Taxidermy.

With Jacques Maigret, Amandine finally wound up this with the problem of having to care for naitis
of specimens, coupled with the cost of conservatiorestoration, maintaining such objects in alstaim-
vironment and replacing display specimens with gbimg fresh every now and again.

Overall, it was really good, the sun shone andsHadked as lovely as ever. Still, at the end aflj many
problems to be addressed bwhat is the french for conservator.....Restaurateur, conservateur-
restaurateur...... quoi alors?!!

NEWS
Notices, Adverts & Meetings

NatSCA Seminar on Anoxia

Venue thc
Late 2007

For further information and details:
Simon Moore
Hampshire County Museums, Chilcomb House, WINCHESTER, SO23 8RD
Tel: 01962 826737
simon.moore@hants.gov.uk
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GCG Study visit
4-6 October 2007

Dorset Museums, Attractions and the Jurassic Coast
(Dorset and East Devon World Heritage Site)

The study visit will be over three days from Thursday 4™ Saturday 6" October

2007. So far we have plans to visit Charmouth Heritage Coast Centre, Lyme

Regis Museum and Dorset County Museum, as well as visits with local fossil
collectors and fossil shops.

There will also be the opportunity to attend a short session/debate on fossil
acquisition and the management of palaeontology sites led by Richard Ed-
monds, Jurassic Coast Project Officer. Saturday will be spent on the field ex-
amining some of the spectacular geology and palaeontology of the World Heri-
tage Site.

Identification, care and conservation of sub-fossil bone
7 November 2007

Natural History Museum, London

Sub-fossil bones are usually found in mixed geology collections and can be
some of the most difficult objects to care for. If you have a geology collection
in your care, chances are there are some sub-fossil teeth, bones, tusks or ant-
lers in your collections, and some will probably be incorrectly identified. So,
take the chance to find out about them from one of the UK’s leading experts
on sub fossil bones, Dr Andy Currant of the NHM, and find out how to ensure
that they will last in your collections for generations to come with staff from the
NHM conservation labs.

34th AGM & Local Heroes conference
GCG Seminar and AGM: 3-4 December 2007
Natural History Museum, Dublin, Ireland

To commemorate the 200th anniversary of the Geological Society of London,
the 150th anniversary of the Natural History Museum in Dublin and as a front-
runner event for the International Year of Planet Earth in 2008, the seminar
will adopt the theme of Local
Heroes which the Geological Society is promoting throughout 2007. We invite
members to offer presentations, both oral and posters, on their own geologi-
cal heroes. Whilst the
organisers will address some Irish geological heroes, we encourage offers of
contributions on any geological collectors and curators who have made a sig-
nificant impact on our science. We would anticipate that the focus of any con-
tributions will relate to collections or museums, in keeping with GCG's pur-
pose. It is planned to include a celebratory field visit to Mount Jerome Ceme-
tery, where many important Irish geologists were buried.
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