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Editors Note 
Due to your ed itor being promoted earlier in 
the year, >vith an attendant increase in 
workload, I have not been able to pursue 
copy with the usual zeal and fervour so the 
current issue of The Biology C urator is 
therefore a bit thinner than of late. As you 
w il l read later in thi s issue, negotiations fo r 
the merger of BCG and SCG are underway 
and this may mean that the next issue of the 
Biology Curator could be the last. I would 
like to therefore ma ke an appeal to BCG 
members for papers, articles and short 
communications yo u may have been wanting 
to write, particu larly any reminiscences, 
anecdotes, stori es etc fro m the last 27 years 
of the groups existence. A ll contributions 
gratefu lly received. 

Thi s wou ld also seem a n opportune moment 
to remind the various good people who 
agreed to do write-ups of the trip to America 
earlier this year for the ir copy. Many thanks 
to those who have supplied the ir write-up . 

Insect Pests in Museums 
11-12th March 2003 
The Natural History 

Museum 

A 2 day course led by David Piniger, o f 
interest to those w ith respons ibility for 
natura l history specimens, ethnographic 
co llections, folk co llections, textiles etc. 
Coveri ng: pest mon itoring and control and 
pest management among other topics. Further 
detai Is from: 

Sharing our Sk ills, Ed ucation Unit 
(Administration), Communications and 
Development, T he Natural History Museum, 
Cromwe ll Road, London SW7 5BD. Tel: 020 
7942 5555 

Collections Disposal 
Sandwell M useum Service offers for disposal 
fo ur cases of mounted birds and a nimals. 

Due to the recent decoration of Wednesbury 
Museum and Art Gallery, Sandwell Museum 
Service has fou r cases of taxidermy available 
for transfer. The cases were previously on 
disp lay within the entrance hall a t the gallery 
a nd due to severe storage and display 
restric tions cannot be accommodated 
el sewhere. 

As a registe red museum serv ice we are 
committed to the Museums Association 
guide lines upon disposal of museum objects 
and are therefore making every effort to 
ensu re that these objects remain w ith in the 
public domain, preferably at another 
registered museum site. 
The items a re : 

Case I : 7 bird specimens (various species), 
I 004mm (W) x I 820mm (H) 

Case 2 : 8 pheasants, 1 OOJmm (W) x 1800 (H) 

Case 3: l fox and I rabbit, 708mm (W) x 
l 005 (H) 

Case 4: Various bird species, 093mm (W) x 
1 005mm (H) 

The specimen in case I require extens ive 
c lean ing and conservation, all other 
specimens a re in fair condition. 

Contact Emma Cook 
Tcl: 0121 556 0686 
Fax: 0121 505 1625 

BCG/NSCG 
Merger Meeting 

NHM Entomology Seminar Room, 
l pm, Wednesday 24th July 2002. 

As ins tructed by the AGM at Norwich, here 
below is a report of the business conducted at 
the first BCG/NSCG merger meeting. 
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• Attend ing: - NSCG: Simon Moore (Chair), 
Kale Andrew, Pau l Brown & Donna 
Young. 
BCG: David Carter, Nick Gor·don, 
Howard Mendel & Steve Thompson. 

Chair of the committee 
Simon Moore agreed to chair the series of 
merger meetings and that the post of c hair w ill 
revol ve amongst the committee if he was 
unable to attend. 

• Committee confirmed unde rstanding of 
the remit g iven to th em by BCG & NSCG 
AGM's "to write a constitution for the 
combined organ isation a nd recommend 
the mechanism for merging". 

The Structur·e of the new group 

lt was decided that the new organ isation 
sho uld have a central Executive Committee. 
The Executive Committee will have the power 
to form subco mmittees, as th e need arises, to 
cover I . Conferences & Meetings, 2. 
Publications, 3. Membership & Publicity, 4. 
Co llections Management & 5. Conservati on. 

Jt was noted that the structure and consti tution 
of the new group should be established so as 
to allow GCG to merge into the new group at 
a la ter date, shou ld they so w ish. 

Charitable status 

The Charity Commission was approached and 
based on their communicat ions, four options 
were put to committee:-
! . For BCG to gai n charitable status and 
then merge with NSCG c harity. BCG is 
a lready consi dered to be a charitable 
organisation but is not registered as such. 
2. For BCG to be subsumed into the 
NSCG C harity with change in NSCG 
consti tu tion to accommodate BCG. 
3. For NSCG to close and move into the 
BCG with change in BCG constitution. 
4. For both NSCG and BCG to wind up at 
next year's AGMs and for both to hand over 
their assets to one new chari ty to be set up 
before next year's AGMs. 

Proposals I , 2 and 3 would be more 

complicated and require extra genera l 
meetings so would take longer to achieve 
merger. A ll present agreed that proposa l 4 be 
the best way forward as the process shou ld be 
as swift as possible. 

Comm ittee decided that we s hould fo llow 
option 4 and set up a new charity, d issolving 
both groups into the new charity at next year's 
AGM's. The Inaugural meeting of The New 
Chari ty wo uld then take place immediately 
after the two final AGMs. The Trustees of The 
New Cha rity will initia lly comprise o f the 
members of the merger commi ttee. 

The new (April I 998) C harity Commission 
" model constitution" provides a much less 
complex method fo r composing a charitable 
constitution than when NSCG established 
their charitable status. A new charitable 
constitution will be w ri tten up using the form 
and agreement on the new Name, the Objects 
and th e Powers for the New Chari ty will 
consti tute the main area for discuss io n. 

Constitution. 

The following set of Objects for the New 
Charity were presented to, amended and 
agreed by committee:-

1. To rai se public awareness and 
appreciatio n of the sc ientific and cultural 
va lue of natural sciences co llecti ons. 
2. To promote the highest standards in the 
management, preparation, conservation, care, 
interp retation and research of natural sciences 
co ll ections and spec imens, for the benefit of 
the public at large and other users. 
3. To encourage exchange of information 
between ind iv iduals and institu tions about 
natural sc iences collections and records . 

Finance & Member·sh ip Fees. 

Subscription rates were di scussed and wi 11 be 
set between the NSCG membership rate of 
£ 1 0 and w i 11 be lower than the combined 
NSCG/BCG combined rates of£ 18. A hig her 
rate for Ins titut ional membership is envisaged. 
Overseas members may not be charged extra 
as yet. 
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Publications. 

This wi ll require a subcommittee to agree to a 
new, possibly peer reviewed journal to be 
published once a year and a newsletter to be 
published three times a year. This will take 
some time to develop and might evolve from 
the improving Biology Curator. The respective 
editors for BCG & NSCG would be part of 
th is committee w ith possible referees for peer 
review. A poss ible name for a publication 
could be 'Natural Sc iences Collections ' or 
' The Natural Sciences Collector'. 

A Na me for the new, combined group. 

The name 'Natu ral Sciences Collections 
Association ' (NSCA, NaSCA or NatSCA) has 
been selected. Committee agreed that NSCA 
had the benefit of describing the group 
accurately, and was a ll encompassi ng 
including a full geo logical remit as well as th e 
biological and conservation ones. [There is 
another group us ing the acronym NSCA 
(Natural Science Coll ections Alli ance). 
However, they refer to themselves as the NSC 
All iance, and as this is a rel atively small 
American group, there should not be a 
confli ct.] 

• Until the merger has actuall y taken place, 
the uenera l bus iness of BCG and NSCG b 

wi 11 continue as before. 
• Decisions made by this committee must 

be communi cated to the NSCG and BCG 
memberships. This shou ld be in the form 
of selected bullet points published in 'The 
Biology Curator' and 'The [NSCG] 
News letter'. These cou ld a lso be passed 
on to the Geo logy Curators Group via 
Steve Thompson. It was agreed that the 
process shou ld be as open as possible, 
w ith all members being k ept up to date 
with the progress of the merger 
committee. 

• lt was agreed that the meeting had gone 
extremely well and had been well cha ired. 

Paul A. Brown [acting secretary for the 
merger committee], Department of 
Entomology, Natura l Hi story Museum, 
Cromwell Road, LONDON SW7 5BD. Tel: 
020 7942 5196. Fax: 020 7942 5229. e-mail 
pab@ nhm.ac.uk 

Mammal Collections 
Curation, Conservation and Uses 

Grant Museum of Zoology, University 
Co llege London, Gower Street 

17th December, 2001 

The followin g two papers complete the 
previous issues write ups of the mammals 
meeting. 

The Conservation of 
Vertebrate Collections 

Julian Carter, Conservation Officer 
Department of Biodiversity and Systematic 
Biology, National Museum and Gallery 
Cardiff, Cathays Park, CardiffCF IO 3NP 

Vertebrate collections are used in a whole 
variety of ways w ithin the museum 
environment inc luding display, education and 
research . Put together our vertebrate 
collections are a valuable resource. The range 
of material that fo rms these collections is very 
diverse. This includes the traditional 'stuffed 
animal' or taxidermy mount; skeletal material ; 
study skins; fluid preserved collections; freeze 
dried materia l; models and casts; and 
associated documentation. (NB. Fluid 
preserved collections have additional 
conservation issues to those discussed in this 
brief article). 

When considering the conservation of these 
coll ections it is imp01tant to consider what is 
meant by the term 'conservation' . A suitable 
definition could be 'the employment of best 
practise to prevent or arrest the long term 
physical deterioration o,j'natural science 
specimens, along with associated artefacts 
and documents to preserve their scientific and 
cultural worth ' (Carter and Walker, 1999). 
Essentially the a im of museum conservation is 
to halt the processes of deterioration, but to do 
this in su ch a way that the specimen is altered 
or changed as li tt le as possible. Any 
treatments carried out need to be properly 
understood and practical to apply. One of the 
main 'ethics' of conservation practise is to 
ensure a ll treatments are 'fully reversible'. In 
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practise thi s aim is not achievable, although 
some degree of compromise can normall y be 
reached. 

When considering the care of a collection as a 
whole there are a number of issues that need 
to be considered. The use of a form of ' risk 
assessment' can be useful in order to establish 
the main risks likely to affect a co llection 
(Wailer 1994; Wailer 1999) . This includes 
issues such as custodial neglect; insect pests; 
pollutants; light; humidity a nd temperature. A 
good s torage environment is vital for the long­
term stability of a co llection. This inc ludes 
both the ' macro ' environment, which includes 
the building as a whole, and the ' micro' 
environment, which includes the storage 
furniture and units hous ing the collection. 
How the coll ection is to be used wi ll also 
decide on the approach required for its care. 

Museum conservation can be cons idered in 
two ways; 
I. Preventative Conservation: This includes 

monitoring the coll ection area for 
potential problem s, such as pest 
infestation and environmental changes. 
The aim is to deal with issues as they 
arise, not by th e time they have damaged 
the collections . Preventati ve conservation 
also includes assessing the stability of 
material s used for s torage and di splay to 
ens ure th eir properties are suitable for the 
long term care of co ll ections. Unsui table 
mate rial s can degrade and offgas acidi c 
products causing harm to the co llection. 

2. Active or ' invasive' conservation : This is 
where the spec ime n is affected directly. 
Thi s can include c leaning a nd repair, the 
treatment of pest problems and the 
movement of co llections due to building 
work or storage furniture c ha nges . It can 
a lso include research into specifi c 
problems. Tt is important to reco rd a ll 
treatments that are carri ed o ut for the 
benefit of future users and carers of the 
collection material. 

When active conservation is requ ired on a 
specimen the firs t stage is to find o ut what is 
wrong w ith the specimen, and to discover the 
cause of the defect e.g. environ menta l 
fluctuation ; problems with the orig inal 

preservation method used; off-gassing 
products from the storage materi a ls etc. Thi s 
enables the conservator to decide on the type 
of action required and to chose appropriate 
methods and materi als, whilst attempting to 
apply the ethics of conservation! It is worth 
noting at this point that it is important to take 
into account hea lth and safety considerations. 
Many old tax idermy mo unts and study skins 
contain arsenic, and some may contain 
merc ury (often used to treat insect pests in the 
fo rm of me rc uric e h loride ). A recent edition of 
the Soc iety for the Preservation of Natural 
History Collection s (SPNHC) publication 
Collection Forum looks at some of these 
issues w ith respect to ethnographic cu ltura l 
material (text on line at www.spnhc.org). 
These are issues that have to be taken into 
account, espec ia lly w hen develop ing 
educational loan and ' hands on' collections. 
Also many of the chemica ls used in 
conservation work a re potential ly dangerous 
and suitabl e safety measures should be 
observed. 

There are st ill many unknowns when 
developing conservation treatments for natural 
h istory collections. However the work of other 
established museum conservation fi elds does 
give guidance into how we can treat our 
materia l. Usefu l work has been carr ied out by 
conservators work ing with art, arc haeology, 
texti les and ethnographic co llections and some 
useful textbooks are avai lable (e.g. Cahan and 
Haines, 199 1; Lee and Thicket, 1996; Timar­
Balazsy 1998, Odegaard et al, 2000; Wolbers 
2000; Unger et al, 200 I). Techn iques 
developed for the cleaning and repair of these 
mate ri a ls have been adapted and developed for 
use w ith natural sc ience co llections. 

Museum conserva tors are regu larly cal led 
'cleaners with chemistry degrees' ! However 
when you start to realise the complex ity of the 
science behind 'cleaning' then th is statement 
is not too fa r from the truth. The removal of 
the years of g rime that inevitably seems to 
coat many of our coll ections is a constant 
demand, but how best to achieve this dirt 
removal? Many potential methods exist for the 
cleaning of specimens (e.g. see Horie, 1989). 
The most wide ly used method is to use some 
form of solvent c leaning. T his can involve the 
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use of organic solvents, or the use of water in 
some way. 

A wide variety of organic so lvents cou ld be of 
potential use with the clean ing of vertebrate 
collection materia l. Commonl y used solvents 
are acetone, ethyl acetate and 
trichloroethylene. Organic solvents can often 
be the most effective way to remove fats, oils , 
res ins and waxes. However these solvents tend 
to have some serious health and safety 
concerns. These material s tend to be high ly 
flammable and carry health risks. Thus they 
need to be used with care in well-ventilated 
areas. Another problem is that the action of 
organic solvents can be too effective e.g. the 
removal of structural oils from fur and 
feathers could lee! to embrittlement of th e 
structural fibres. 

Water tends to be the most co mmonly used 
cleaning agent. It is the most polar so lvent, 
and when pure is very aggressive in its polar 
action. Water can dissolve many types of 
organic and inorganic po lar soiling. However 
its use does require care as water can cause 
s ignifi cant shrinkage, swelling and 
deforn1ation to a specimen. T he cleaning 
action of water can be further improved by the 
addition of surfactants to the solution. Two 
main c lasses of surfactant are available - non­
ionic and ionic. Generally the non-ionic class 
are the most commonly used as these are more 
stable . Typical non-ionic s urfactants are 
derived from ethylene oxide and this inc ludes 
Synperionic N (due to be w ithdraw n from use 
due to biodegradation problems) and the 
Tritons. The use ofsurfactants g reatly 
improves the c lean ing action of water, 
a llowing a wide r range of soil to be dissolved. 
However this can cause problems wi th the 
redisposition of the removed soil. T hi s can be 
countered by us ing so il carriers to prevent the 
redisposit ion of the solubilized di1t. PEG, PVP 
and SCMC are examples of soil carriers , and 
work by forming layers around the so il 
particles . The addition of chelating agents can 
a lso further improve cleaning action. Typical 
agents are EDT A or c itri c acid, wh ich act by 
binding with metal ions such as Mg and Ca. A 
'typ ical' recipe would be (after Horie in Horie 
and Murphy, 1988): 

Non ionic detergent 
0.2parts/l 00 
Soil carrier 
Chelati ng agen t 
Water 

0.2parts/1 00 
0.1 parts/ ! 00 
Balance 

Others factors can also aiel the control of the 
cleaning process such as pH. A sl ightly 
alkaline pH is considered to be best. This 
stabilises the surfactant, can aiel in the 
neutralisation of ac ids and help break clown 
fatty acids. For hard su rfaces such as bone a 
I 0% sodium bicarbonate so lution can be very 
effecti ve. However when using aqueous 
solutions it is important to avoid over wetting 
or prolonged contact of the surface to be 
cleaned with the wate r. Over-treatment can 
cause swelling and subsequent distortion. 
Many brief cleaning actions are better than 
one long one. On non-furry or non-feathered 
surfaces the use of pou ltices (e.g. sepiolite) or 
the use of so lvent gels may be of benefit. 
Essentially the poultice or the gel carries the 
solvent allowing controlled cleaning in a 
spec ific area. (Wolbers 2000). 

The repair of vertebrate collection material is 
often required. Any materials appl ied to a 
specimen must be carefu ll y considered for 
their potential reversibility and long term 
stab ility. A huge variety of consolidants and 
adhesives are now avail able to the museum 
conservator (e.g. Horie I 987; Elder et a l, 
I 997). A number of these materials have been 
in use long eno ugh for their prope1ties to be 
reasonably well understood. However this is a 
huge subj ect area that can only be briefly 
discussed in this short paper. 

With natura l science collection material 
re lati vely little research has been carried out 
on the effects of various adhesives and 
consolidants on the specimens being 
conserved. However the many different areas 
of museum conservation can provided a great 
deal of information on the use of many of 
these material. Of particular interest is the 
work ofpaleonto logical and ethnographic 
conservators . Examples of some potentially 
useful consolidants and /or adhes ives; 
• Acrylic polymers: These are methacrylate 

based polymers such as the Paraloids and 
Pliantex. They have reasonable solubility 
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in a range of organic solvents. Acrylic 
polymers such as the Paraloid range are 
considered to have good long-term 
stability and revers ibili ty. When mi xed 
with inert materi als such as glass 
microballoons then acrylic polymers can 
make very good inert and stable fillers. 

• Acrylic emulsions: Short chained 
methacrylate based polymers that tend to 
be water soluble e.g. Prima l WS24. Can 
be very good fo r consol idating friable 
materia ls with good penetration and 
stabili ty. However this good penetration 
makes treatment with acryli c emul sions 
effectively irreversible, as it can be deeply 
absorbed. It cou ld also alter biochemical 
properties of the material being conserved 
e.g. carbon dating. 

• Polyvinyl acetate resins: This includes 
consolidants such as the Mowi I iths and 
the Vinacs. These are potentia lly very 
useful wi thin natural science conservation 
with good long term age ing properti es. 
The phys ical properties of the polymers 
are easy to manipulate by varyi ng the 
so lvent system used. 

• Epoxy resins: May be necessary to use for 
repair on strength grounds. However 
epox ies are generally avoided due to long 
term problems from offgasing products 
and sh rinkage. 

Insect pests can be a serious problem for our 
vertebrate collections, particu lar with skin and 
freeze dri ed material and there have been 
many publ ications dealing with pest contro l 
and associated management methods (e.g. 
Hi ll yer and Blyth, 1992; Linnie 1996; Rossol 
and Jessup, 1996; Rust and Daniel, !996). It is 
important to keep a continuous programme of 
pest monitoring in place. The detection of 
infestation problems before they can estab lish 
themselves can prevent damage to the 
co llections and save considerab le time and 
money. When having to treat an infestation it 
is important to avoid as far as possible 
chemical treatments, a lthough a useful 
permethrin based insecti cide is Constra in . 
Alternatives such as freeze steri I isation and 
anoxic atmospheres are becoming increas ingly 
utilised methods. Ultimately one of the best 
methods of pest control is good hygiene and 
good bu ild ing design. Keep co llection areas as 

clean as is practical, and avoid over-cluttering 
stores! 

One of the most damaging factors to 
vertebrate col lections is poor storage areas 
with poor envi ronmental conditions. The 
effects of fluctuat ing levels of humidity and 
temperature can have a very damaging effect 
on co llecti on material. Humidity levels are 
particul ar important as these can cause the 
greatest structura l changes in collection 
material (e.g. Thomson, 1986; Cassar, 1995). 
The aim is to avoid fluctuating and excessive 
temperatures and relative humidity levels. 
Much can be ach ieved by using good storage 
units which can considerable reduce the 
effects of poor environmental conditions by 
buffering out the changes. Achieving stable 
envi ronmenta l conditions in the building that 
houses the coll ection can be far more 
problemat ic and expensive to achieve. 
However many store areas can be significantly 
improved by improv ing windows and sealing 
up draft points. Generally it is probably better 
to avoid air cond itioning units for 
environmental contro l. These are expens ive, 
energy hu ngry and need regular mai ntenance. 
Alternative methods do exist, such as 
conservation heating, wh ich contro ls relati ve 
humidity leve ls by heating. However it is best 
to establish the true environmental conditions 
of a store or building before embarking on 
contro l measures. This can be done through 
the use of thermo-hydrographs or computer 
dataloggers. By understanding the extent 
environmental conditions vary within a store 
or a building a llows the extent of appropriate 
contro l mechanisms to be dec ided. The type of 
material being stored wi ll also dictate the leve l 
of environmental control required in a 
collection area. 

This brief article, and its references, provides 
a brief overview of some of the mai n 
conservation issues related to the care of 
vertebrate col lection. Remember that a great 
deal can be achieved with limited technology 
and budgets. The single biggest cont rolling 
facto r is probably the time we have available 
and the space available to store and use our 
collections. 
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Documentation of Vertebrate 
Collections at theN ational 

Museums & Galleries of Wales 
Why document collections? 

Peter Howlett, Vertebrate Curator 
Department of Biodivers ity and Systematic 
Biology, National Museum and Gall ery 
Card iff, Cathays Park , CardiffCF I 0 3NP 

There are many reasons to document museum 
co llecti ons but most can be grouped under two 
headings. 

Access: 
• Enables fast searches (impOiiant for data 

connected with large biological 
collections) 

• Abi lity to link many different terms to aid 
searching 

• Makes a w ider variety of formats available 
e.g. web, interactive programmes etc. 

• Which in turn enables eas ier sharing of 
information 

• Easy dup lication of data 
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Accountability: 
• Ensures the Museum knows what it has 

got 
• Preservation of info rmation 
• Improves collection security 
• More efficient co llections management 

e.g. loans, movements, conservation etc. 
• Supports demands for audit 

MGW's vertebrate collections consist of: 
• 11 ,000 bird study skins (all on database 

and on web) 
• 7,500 clutches of bird eggs (400 clutches 

of Biod iversity Action Plan species on 
database) 

• 4,000 osteo logical specimens in two 
separate databases. One of I I 00 traditional 
osteological specimens including 120 
articulated skeletons of a wide variety of 
mammals and birds which are an excellent 
resource fo r education and one of the more 
freq uently used parts of the collection. The 
other database is of the Barbara Noddle 
collection which consists of2200 lots of 
domesticated an imal bones. These are 
mainly sheep with small er numbers of 
cows, pigs and a va riety of other fami li es. 
This co llection is of most use for 
comparative studies with archaeo logical 
finds. 

• I ,900 mounted animals (all on database 
and on web) 

• I ,600 flu id preserved specimens (none on 
database, although work should sta1t 
shortly in topping up fluid levels and 
databas ing at the same time) 

• I , lOO mammal study skins (a ll on 
database) 

• 258 bird nests (a ll on database) 
• c. 15,000 glass negative (none on 

database, massive headache as storage 
conditions not up to conservation 
requirements but costs or improvements 
wou ld be high. MGW is moving towards 
a central ised photographic archive which 
may well result in their documentation and 
proper preservation). 

NMGW adopted a central CMS in 1992 
choosing M icromusee 's database system 
which consists of: 

A general databa e developed from a library 
system and used for the documentation of the 
art and archaeology collections 
A natural history database developed as 
separate system and used for the zoo logy, 
botany and geo logy co ll ections. 

Because of the way CMS has deve loped (it 
was until relati vely recently till a Dos based 
system) it has a number of drawbacks some of 
which will probably never be fully rectified, 
these inc lude: 
• No front end for web use (should be due in 

1-2 years) 

• 
• 
• 

• 

Cumbersome data input 
Cumbersome report I template facilit ies 
Export abi lity limited to Excel fo llowed by 
considerable formatting 
No abi lity to impo1t record 

For this reason the CMS is used as the central 
accession sy tem as it contains all the 
accession numbers issued in the zoology 
section since the early 1900s (work is 
progressing to do the same for the botany 
section) and records of all new accessions are 
added to the system giving an almost complete 
I ist of accession numbers used by the 
department. For day to day operations 
Fi lcMaker Pro is used. 

Since the advent of readil y available desktop 
computers some sect ions of BioSyB have used 
Apple Macs. Unfortunately CMS has never 
been compatibl e with the Mac operating 
system and as a result these sections used 
FileMaker Pro to document certa in areas of 
the collections. In about 1997 FileMaker Pro 
became available for use on PCs and was used 
in preference to CMS fo r day to day 
operations such a : 
• Item documentation of molluscan, marine 

invertebrate, entomological and vertebrate 
co ll ections 

• Loan documentation 
• Cata logue production 
• Web pub lishing as searchab le database 

FileMaker is very user-friendly, possibly one 
of the best on the market for ease of use. 
Anyone wi th a reasonable grasp of computers 
should be able to create new databases with 
customised layouts very quickly. With a little 
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knowledge of databases it is easy to set up 
relational files and lookups to speed data entry 
and reduce possible input errors. 

We have used FileMaker to publish catalogues 
of several sections ofthe collections including 
mounted animals and several parts of the 
herbarium. The herbarium records are held on 
the CMS and must be taken through Excel to 
clean up first but once received from Excel a 
catalogue can be ready to print in 30-40 
minutes . Report production can often be aided 
by having a sort code available which makes 
sorting records into the most desired order 
easier. It is best if these are implemented from 
the start of a database but can be added later. 

As our vertebrate collections are small and 
mounted specimens cover many orders it was 
decided to incorporate all the higher taxonomy 
(Class, Order, Family, Sub-family and Genus) 
into one database. The addition of a code for 
each record in each field and a calculation 
field which puts them al l together means we 
can sort any of the data bases by systematic 
order rather than alphabetical which is the 
result using normal sorting. The code for the 
genus Homo, for example, would be: 
Mammalia= 10 
Primate= 14 
Hominidae = 013 
Sub-family (blank) = 00 
Calculation field= 10.14.013.00 

Web access to searchable databases was 
another reason for choosing FileMaker Pro. 
There was a desire to get BioSyB databases 
available on line but the development of a front 
end which would allow CMS to be searched 
on line is still, even now, some way off so 
Fi leMaker was an obvious choice. Databases 
can be published online with very little effort, 
especially with the most recent versions, 
cutTently 5.5 (BioSyB uses version 5). 
However, it was decided to get ours developed 
by an external company. Our databases can be 
accessed through the NMGW site at www. 
nmgw.ac .uk. 

Future developments: 
• Data basing of the rest of the egg collection 

is to start next year. With the work 
expected on the fluid collections this will 

mean that, with the exception of the 
negatives, the entire vertebrate collection 
should be available electronically within 2 
years. 

• A programme of photographing the most 
photogenic specimens and adding these 
images to some of the databases e.g. 
mounts and skeletal should enhance their 
usefulness. 

• In the longer term we would like to 
develop a database to be used in our 
'hands on' gallery which would link to the 
current databases but enable a user to 
explore as little or as much as they want. 
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Computer Generated 
Labels for Wet Collections 

Hillyard, P.D. & Beccaloni , J. 
Entomology Dept, Natural History Museum, 
London SW7 580 

INTRODUCTION 

Natural history coll ections preserved 111 

alcohol , or other aqueous preservatives, 
require labels that accept and retain printed 
ink without loss of durability in the aqueous 
medium over the very long-term. For practical 
reasons, it is a lso important they can be 
produced in small quantities at reasonable 
cost. 

Much effort has been spent in recent years to 
determine the best combination of printer, 
paper and ink for the purpose. However, any 
person trying to keep up-to-date with thi s 
subject will have met the fru strating problem 
that suitable products (and their avail abi li ty) 
are subject to constant change. Thus the 
recommendations that we make in this paper 
are simply those that are practical at the time 
a,[ writing . 

PRINTERS 

Inkjet: Standard inkjet printers have the 
advantage of being a lready in use by many 
people. While normal inkj et ink (with water­
soluble dyes) bleeds immediate ly on 
immersion in alcohol (80% ethanol or 
Industrial Methylated Spirit), most permanent, 
pigmented inkjet inks, once dry, are stable in 
alcohol and insoluble in water. In fact they are 
claimed, by the manufacturers, to be insoluble 
in all of the commonly used fluid chemicals (i. 
e. ethanol , ethyl acetate, ammonia, xylene and 
acetone) . Furthermore, such pigmented inks 
are also more light-stabl e than inks with 
water-soluble dyes (Becker & Kasper, 1998). 

In general, while prices are reducing, the print 
quality and the speed of ink jet printers is 
improving. Inkj ets with high resolution are 
readil y avail ab le (e.g. 1440 dpi with Epson 
Stylus) and increasing numbers of printers (e. 
g. Lexmark 5000 and higher) are supplied 

with cmtridges containing waterproof, 
pigmen ted ink. 

Lase1·: The lettering image produced by laser 
printers is precise and many curators clai m 
that their prin ted labels have remai ned tro uble 
free in alcohol for a number of years. 
Nevertheless, many others remain doubtfu l 
because labels fro m thi s type of printer have a 
history of poor resistance to abrasion. Many 
people remember well the phenomenon of 
'alphabet soup ' , where the lettering on laser­
printed labels simply came off and floated free 
in the a lcohol (this is commonly seen with 
labels printed by earl y laser models from the 
1960's and 70 's). 

In basic terms, the laser-printer method works 
by depositing dry carbon particles on the 
surface of the paper and there is little 
penetration of the paper fibre below the 
surface. This is generall y a weakness but the 
performance of laser printers varies greatl y 
and is largely determ ined by the degree of heat 
and pressure employed. In fact, the 
manufacturer Hewlett-Packard now claims 
excel lent print strength fo r its recent models 
such as the Laser Jet 2 I 00. 

Some curators have baked their labels in an 
oven (e.g. 30-60 seconds at 160 °C), or simply 
used a domestic iron , but this is an undesi rable 
complicati on. Flllthermore, the poss ibility o f 
spraying sea lants on laser printed labels is 
suggested by some, e.g. Letraset Fix, RTV 
Silicone, or K1ylon Crystal Clear, but 
degradation is likely to occur and such 
methods may not be durable. 

Dot matrix: Dot matrix, or impact, printers 
appear now to be losing ground (in terms of 
wet labell ing) because of their inherent 
disadva ntages: the lettering lacks sharpness, 
newly printed labels bleed slowly (requiring 
pre-soaking), and ribbons need frequent 
replacement or re-ink ing. Furthermore, over 
the long tem1, even after pre-soaking, impact­
printed labels in alcohol have tended to fade. 
However, in step with the on-go ing 
improvements with other printing equi pment, 
impact printer ribbons have improved recently 
and they are now claimed to produce no 
bleed ing at all (University Products). 
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PAPERS 

Paper for labelling should be of archiva l 
quali ty, made of I 00% cotton rag, uncoated 
and with high wet strength. The paper needs to 
withstand long-term immersion in the 
preservati ve without softening or disco louring. 
Furthermore, the structu ral characterist ics of 
the paper are important because successfu l 
inkjet printing requires deep penetration by the 
ink into the fibres of the paper. 

The fo llowing papers have been used for wet 
labelling: 

I . Res/stall (Byron Weston Paper Co.) is 
commonly used in the U.S.A. In recent 
years its manufacture was discontinued but 
has now been restored (UK supplier: 
Preservation Eq uipment Ltd). Packages 
display a skull and cross bones motif 
because of the formaldehyde-based coating 
which makes it resistant to alcohol. It has 
good resistance to abrasion of the lettering 
but it is not acid-free and doubts remai n 
about its permanence and archival quality. 

2. Atjo Wiggins' Goatskin Parchlllent is also 
su itable but it can suffer a loss of strength 
in fluids containing water. fn the late 
1980's the paper's quality appeared to drop 
(Carter, 1996) but has now recovered (UK 
supplier: Atjo Wiggins App leton plc). 

3. Arjo Wiggins High Wet Srrengrh WT 550-
no longer avai lable. 

fNKS 
(PIGMENTED REFILL INKS for fNKJETS) 

Now that both printer man ufacturers and 
refi llers are providing permanent waterproof 
inks, variations in print qual ity and tability 
might be expected. In recent years, tests at the 
Natura l History Museum, London and at the 
Nationa l Museum of Wales (Carter, 1996) 
found that PermaDri black pigmented ink 
(used as an ink refill in HP Deskjet 500 
ca rtridges) was a lcohol (and water) resistant ; it 
produced a good image and had excellent 
abrasion resi stance. 

However, the product so ld as PermaDri 
became unavailable as a resu lt of changes 
concerning the manufacturing company 
Graphics Utilities. Because of this, the 
authors of the present article tested various 
inks to find a replacement for PermaDri. We 
initia lly found an alternative ink which was 
equall y suitable (in cartridge fonn): Esselte 
Dataline - "High Capacity Snap-In Kit' ', 
black, 94161; batch no. B7.087. 
Unfortunately, however, this ink also became 
unavailable because of changes to the 
company Es cite. We understand that the inks 
division was taken over by the company 
Coates Electrograph ies. From this company, 
we have now acqu ired the following ink: 
"Pigmen ted black ink .I ET7534"; batch no. 
FP02948. This in k is put into ca rtridges by the 
company Greenman Toners. The cartridge 
type is an HP5 1626A or HP5 1629. It can be 
bought from the company Sykom. 

TESTS 

Tests were carried out to determine the quality 
and durability of the Coats Electrographies ink 
compared with that of Permadri . To achieve 
an accelerated agei ng regime, printed labels 
were subjected to: boiling, storage (in 
conditions of heat and light), and abrasion 
(scratch ing). Al l labels were printed on 
Res israll paper and left to dry for at least 24 
hours before being tested. 

Boiling test: Labels were boiled in tubes of 
0. 1 Molar Hydrochloric Acid (HCI) for one 
hour. This procedure was repeated usi ng both 
80% !MS and de-ioni sed water. All labels 
pri nted with PennaDri or Coates' ink were 
unaffected. 

Storage test: Labels were immersed in tubes 
of alcohol (80% IMS) and placed in a heated 
cabinet at 40°C for five weeks . All labels 
printed with PennaDri or Coates' ink were 
unaffected. 

Scratch (or abrasion) test: Scratching is 
defined as: scraping a scalpel blade across rhe 
label in an e.fforf ro remove the letrering but 
wirlwur da111aging rhe paper. We deem the 
printing to have been successful when the 
blade cannot remove the lettering without 
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damaging the pape r. We concluded that a ll 
la be ls printed with PennaDri or Coates' in k 
were non-abraded after be ing s ubj ected to the 
scratch test. 

Long-term test: Labe ls printed w ith 
Pennadri have been immersed in alcoho l 
(80% IMS) and subjected to daylight by a 
window for over six years without di scernible 
ill e ffects. Labels printed with Coates' ink 
have, at the time of writing, yet to reach two 
years on test but so fa r show no signs o f 
fading or other degradation . 

DISCUSSION and CONCLUSIONS 

Of a ll the methods ava ilable, inkjet printing 
with pigmented ink is recommended because 
o f: (I) the excellent results; (2) the cheapness 
and ubiquity of the machines; and (3) because 
o f the dubious hi story of laser printe rs. 

The two inks tested performed consistentl y 
well and it appears from the results that the 
Coates' ink must be of a s imila r specification 
to the orig inal PennaDri ink. The printed 
labels, using PermaDri ink, have been stable 
and durable in alcohol (over six years) and 
have not been affected by long exposure to 
light (over s ix years) . 

As a back-up for those still unconvinced that 
printed labels will remain completely durable 
in the years to come, a unique reference 
number, handwritten in permanent indi an ink , 
can be added to each computer-printed label. 

SUPPLIERS of MATERIALS 

Esselte (Machine Supplies Divis ion), o rman 
Park, Bar Hill , Cambridge CB S 8SS. Tel: 
01 954 780436, Fax: 01 954 782757 

Preservati on Equipment Ltd, She lfanger, Diss, 
Norfo lk JP22 2 DG Te l: 0 1379 65 1527 

Sykom Co., Longmead Business Park, Epsom, 
Surrey K T I9 9UP Tel: 01 372 746225, Web: 
www.Sykom.com 

Uni vers ity Products, 5 17 Main Street, 
Hol yoke, Mass 01 041-0 10 1 USA. Fax: 1-800-

532-928 1, E-ma il : info@ universityproducts. 
com, Web: www. universi typroducts.com 
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The Moths and Butterflies of Great Britain 
and Ireland Volume 4, Parts I and 2, edited 
by A.Maitlancl Emmet and John R. Langmaicl 
(2002). Harl ey Books, Colchester. 326+251 pp, 
95+63 figs, 146+ 16 1 maps, 7+6 col. pis. ISBN 
(Part I) 0-946589-66-6 (hardback), 0-946589-
72-0 (paperback). JSBN (Part 2) 0-946589-67-
4 (hardback), 0-946589-73-9 (paperback). 
Price of hardback eel ition Part I £80, Part 2 
£80, 2-part set £ 150 
Price of paperback edition Part I £44.00, Part 
2 £44.00, 2-pmt set £82.50 

These are probably the most impottant and, in 
my opinion , the best volumes yet to be 
produced in this monumental series. Part one 
dea ls with the microl ep idoptera famili es 
Oecophoridae, Ethmiidae, Autostichidae, 
Blastobasidae, Batrachedridae, Agonoxenidae, 
Momphidae, Cosmopterigidae and 
Scythrid idae, whi le patt two deals with the 
large fam il y Gelechiidae. Prior to the 
publication of these books, the on ly English 
language work to provide a guide to the 
identification of a fevv of these group was a 
slim vo lume entitled ' Illustrated Papers on 
British Micro Iepidoptera ', published by the 
British Entomological and Natural History 
Society in 1978. Although these moth groups 
may be unfami liar to biology curators other 
than specialist entomologists, a brief perusal 
of the superb colour plates shou ld be sufficient 
to engender an enthusiasm for these beautiful 
little insects, many of wh ich are quite common 
in gardens and other urban situations. 

Part one appropriately commences with a 
publi sher's foreword in the form of a tribute to 
Maitland Emmet who sadly died shortly 
before these vol umes were publi shed. This 
remarkab le man only took up a serious interest 
in the Microlepidoptcra after retirement but 
rap idly became an acknowledged expett on 
the leaf-miners. He contributed to the first 
volume, publi shed in 1975 and shortl y 
afterwa rds became co-ed ito r and subsequent ly 
senior ed itor of the series on which he worked 
tireless ly until hi s 93rcl year. The preface 
makes the point that there is now a wider 
interest in our microlepidoptera and that 
today 's lepidopterists tend to be field workers 
rather than co llectors. There ha. consequent ly 
been a huge increase in recording, clue largely 

to the efforts and enthusiasm of people such as 
Maitland. 

In the tradition of th is series, the volume 
starts with a chapter coveri ng an aspect of 
Lepidoptera biology, in thi s case a fascinati ng 
study of ' The ecology and evolution of 
lepidopteran defences against bats' by J. 
Rydell and M.R.Young. This well illustrated 
chapter describes the different types of 
echolocation used by bats and the bat­
detecting ears and evasive tactics employed by 
moths. In a section on streetlights, the poss ible 
impact of the recent increase in the number of 
such lights (which emit a considerable 
proportion of ultraviolet light) is discussed. 
The conclusion is that the number of moths 
caught by bats at street lights may be 
considerable, although they are main ly males. 
lt would be interesting to know if a simil ar 
situation occurs with mercury vapour light 
traps, particularly those that are run on a daily 
basis. 

The main body of the two vo lumes provides a 
systematic treatment of the families , genera 
and species, with check! ists, keys and 
individual species treatments. This is a multi 
author work with authoritative contributions 
from no less than ten acknowledged experts 
on the various groups. As in prev ious 
vo lumes, each species is covered 
comprehensively, with a detailed description 
of the adu lt, life history and distribution, 
illustrated by a map. Similar species are 
mentioned and di stinguishing features listed. 
In many cases, line drawings of diagnostic 
characters or larva l feed ing behaviour arc 
provided. Every species is illustrated in colour 
in a superb series of plates by the 
distinguished entomological illustrator 
Ri chard Lewington. Moreover, the mal e and 
female genitali a of a ll species are ill ustrated 
by a series of excell ent, clear line drawings by 
Michael J.Roberts . This is the first volume to 
have the gen italia so comprehensively 
i 11 ustrated and this is an i mm en se step forward 
as gen italic examination is frequently the only 
way of identifying difficu lt species and 
particularly specimens where the scales are 
rubbed. 

Inev itab ly in a book of this nature, a number 
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of minor errors have crept in, some of which 
are noted on an enclosed erratum slip. 
However, the publishers have subsequently 
produced a further sheet of addenda and 
corrigenda (including a corrected di stribution 
map for Aristote!ia subdecurtel!a which in fact 
was a repeat of the distribution map for 
Metzneria aestive!!a, erroneously inserted by 
the printer wh ile making a late correction) . 
This wi ll be included with the paperback 
edition but those who already have copies of 
the hardback should request a copy from the 
publishers. 

Although these volumes are fa irl y costly, they 
are good value for money, considering the 
quantity and quality of information that they 
contain, and are unlikely to be superseded for 
generations to come. They should be in every 
lepidopterist's library and deserve a place on 
the reference bookshelf of all museums that 
profess an interest the British and Irish fauna . 

David Carter, (Department of Entomology, 
Th e Natural History Museum) 
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Uttlesford District Council 

SAFFRON WALDEN MUSEUM 
Documentation Assistant (Natural History) K700 

Fixed Term contract for 6 months C 
Commencing 13 January 2003 

37 hours per week 
Salary £12,549 per annum rising to 

£12,987 per annum from the 1st April 2003 

An energetic individual is sought to manage the documentation and storage of dried 
plant specimens in the Museum' s 19111 century herbarium collection. You should have a 
degree, preferably in a natural history discipline, and previous experience of co llections 
management in a museum. Experience w ith computer databases, preferably Modes for 
W indows, and IT is essential. Knowledge of botanical nomenclature and experience of 
working with herbarium collections are desirable. 

The post will be based at Saffron Walden Museum. For an informal discussion, 
contact Sarah Kenyan, Natural Sciences Curatorial Officer, on 01799 510333. 

If you are interested in this post please telephone our 24 hour recruitment answerphone 
on 01799 510666 quoting reference K 700 for an application form and information pack. 
CV's w ill not be accepted. 

Closing date for completed applications is Friday 8 November 2002. 

For more information about the Uttlesford District please vis it our website at www. 
uttlesford.gov. uk 

Disability Discrimination Act 1995: We will make adjustments to the working 
arrangements providing it is reasonable to do so. 
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