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RESTORATION AND CONSERVATION OF HISTORICAL COLLECTIONS
DAMAGED BY WATER IN HERBARIUM KL
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The burst of a water pipe affected several historical collections of the Carinthian
Herbarium [KL] some decades ago. Fascicles were kept close and they were not dried by
suitable heating equipment. As a result, many herbarium sheets became completely clot-
ted and severely damaged by mould. At first, in 2009 we started to restore the famous
‘Traunfellner collection’. About 14 000 exsiccatae collected between 1805 and 1835 were
cleaned, restored, and specimens were mounted on archival paper. Remains of extremely
damaged specimens were peeled off by means of Japanese tissue paper and archival glue
(inversely fixed), and also mounted. This new method enabled access to the whole collection
again. The restoration of historical collections of algae is still ongoing.
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Introduction

Herbaria are very important collections documenting not only biodiversity [7] but also
many aspects of history of science, ethnology, and biographies. The Carinthian Herbarium [KL]
is a mid-sized herbarium comprising about 240 000 specimens, with its oldest collections dating
back to 1752. Several decades ago, some old and important collections were damaged by water.
For lack of anything better, the affected fascicles (folders) were left where they were. As a result,
many fascicles contained completely clotted sheets severely infested by mould (Figs 1, 4). The
fascicles were transferred into a new building in 1998, where they still remained untreated. In a
first step, we separated different collections and in 2009 started to restore the herbarium of Alois
Traunfellner (1782-1840), a pharmacist from Klagenfurt (Austria), containing mainly phanerog-
ams and comprising about 14 000 exsiccatae collected by various botanists between 1805 and
1835. Since 2017, the historical collections of algae are undergoing restoration and updating.

Material and methods

The whole work cycle in restoring mouldy and clotted herbarium sheets consists of clean-
ing of the fascicles, opening clotted envelopes and sheets, cleaning of the specimens, peeling off
the sticking plant remains and their transfer to Japanese tissue paper, and reconstruction of the
specimen, mounting on archival paper and returning into the restored original envelopes.

Envelopes were cleaned manually with a soft brush [6], followed by disinfection with 70 %
ethanol [1-2, 4-6]. Damaged paper was fixed with a self-adhesive technical Japanese tissue paper
(filmoplast® R; Neschen) applied by means of a special heating element (Coverite ™ 21% Century
iron) or an iron. For inverse fixation of plant remains, a special Japanese tissue paper (Kizuki-Ko-
zu; Japico Vienna) was used. Methyl-cellulose (Methylan normal; Henkel) turned out to be the
best solution for inverse fixation and wheat starch for mounting specimens and labels [3]. Muse-
ums cardboard of archival quality (Hahnemiihle, 300 g/m?*) was used as herbarium paper.

Results
Before starting with restoration work, a viability test of mould spores was made. In spite of
annual gas treatment of the herbarium KL with phosphane (PH,) for many years, spores of mould
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fungi turned out to be viable. For cleaning procedures, an escape and arrangements for respiratory
protection should be used.

Opening clotted envelopes and/or fascicles (folders) has to be done with extreme caution
because any mechanical treatment increases damage. Best results could be obtained by moist
treatment using ethanol and/or steam. Plant remains are scattered on both sides of paper in most
cases (Fig. 2). Large parts of specimens of phanerogams can be removed from moist paper with
scalpel and tweezers, rearranged and, depending on their size, fixed with starch on Japanese tis-
sue paper or with paper stripes on museums cardboard. Crumbly remains of plants need a special
treatment. We covered crumbles sticking on the envelope with Japanese tissue paper and satura-
ted it with Methyl-cellulose glue. Glue causes sticking of crumbles on the Japanese tissue paper
whereas the water of the glue softens the envelope. After a short time span which has to be tested,
the crumbles sticking on Japanese tissue paper can be peeled off (Fig. 3), flattened, and air-dried.
The plant remains are kept in this inversely fixed stage and they are mounted together with the
Japanese tissue paper on museums cardboard, or enclosed by a capsule.

Fig. 1. Severely damaged herbarium sheet of Capparis tomentosa Lam. collected by Franz Wilhelm Sieber
in Senegal. Plant remains are infested by the same mould as the paper which is broken (insert) due
to decomposing fungi
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Fig. 2. A leaf of a cultivated Nymphaea lotus L. after opening the paper envelope. Remains of the leaf are
sticking on both sides of the paper

Fig. 3. Inverse fixation. Japanese tissue paper is glued on the surface of leaf remains. Wet glue allows peeling
off the leaf remains from the historical paper without damage (left). Leaf remains become inversely
fixed on Japanese tissue paper (middle) and can be mounted with the Japanese tissue paper on a new
herbarium sheet. The more or less clean original envelope (left) is restored separately and used as
an envelope again
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Restoration of algal collections is much more difficult, and its results are often unsatisfac-
tory (Fig. 4). Especially the opening of clotted envelopes has to be done with extreme care. Lack
of tissue and vessels, as well as the presence of sticky polysaccharides, hinders inverse fixation.
Parts of algae remain on both sides of the enclosing paper and cannot be removed. Both sides of
paper should be prepared and stored as one specimen (Fig. 5).

Fig. 4. Fascicle of the historical collection of algae of Karl Leveling. The arrow points to mouldy remains of
an alga. The fascicle cardboard is partly decomposed

Fig. 5. Restored specimen and label of the red alga Porphyra vulgaris C. Agardh (= P. purpurea C. Agardh)
collected 1869 in Ragusa (Dubrovnik, Croatia)
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Conclusion

Restoration of water-damaged herbarium collections is a difficult task and it should be
done by experienced staff after training in paper restoration. It is necessary to carry out the whole
process within the herbarium to prevent further damage and loss of material, and to accompany
restoration procedures by botanists and curators. Parts of envelopes and papers with notes may
not be disposed and the context of envelopes, specimens and labels has to be preserved. Original
labels should never be replaced by newly produced ones. Transcriptions, emendations, comple-
tions and supplements have to be added to the herbarium sheet and marked with an exact date.
Even if an exsiccate is completely destroyed, label data should be stored on so-called ‘dummy
sheets’ documenting the fact, that this particular exsiccate is destroyed.
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BITHOBJIEHHSI I 3BEPEKEHHS ICTOPUUYHUX KOJEKIIINA,
MOIMKOJXEHHUX BOJIOIO B TEPBAPII KL
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I'epGapii — 1e my>ke BaKITMBI KOJEKIIIT, SIKi JOKyMEHTYIOTh He JIUIIe 010pi3HOMaHITT,
aje TakoXk 0araTo acneKTiB icTopii Haykw, eTHOJOTii Ta >kurTenuciB. KapuuTiHchkmit
repbapiit [KL] — me repOapiii cepemnporo po3mipy, mo Micture Omm3pko 240 000
€K3eMIUIPIB, 13 HAHCTapIIINMU KOJNEKI[ISIMH, SIKi JaTyIoThes 1752 pokom.

Kinpka gecsaTniniTe TOMy BOZA i3 MPOpBaHOi TPyOH ITONIKOAMIA HU3KY iCTOPHYHUX
xonekii Kapunriiicekoro rep6apiro. ['epoapHi apkymri 31 3pa3kamMu Oyin CIIakOBaHI JOCUTh
TICHO, TOMY HaJIe)KHO HE IPOCYIIIINCh. YHACIiJOK IOro 0araro repOapHHX apKyIliB
MOBHICTIO ,,3CUTHCH* 1 CHIIFHO MOMIKOIMIHCS IBLULTI0. Y 2009 p. MU TIOYaTH BiHOBIIOBATH
3HaMeHHTy Konekuito Alois Traunfellner (1782—1840). bimuzeko 14 000 excukaris, 3i0paHux
Mmix 1805 1 1835 pokamu, Oys0 OYHIIIEHO, BiTHOBJIEHO i 3MOHTOBAHO HAa apXiBHOMY Marepi.
3aJMIIKA CHJIBHO MOIIKO/DKEHMX 3pasKiB 3HIMAIM 3a JOIOMOIOIO SITOHCBHKOTO Hamepy
i apxiBHOro kiero (obepHeHa (ikcamis) i TaKO)K MOHTYBAJIH. BigHOBIEHHS KoNeKmiit
BozopocTel Oyno Habarato CKIAQUHIIINM 1 HE TakMM YCIIIIHUM. 30KpeMa, BiIKPUTTS
CKJICEHUX KOHBEPTIB ciiJ Oylno BHKOHYBAaTH 3 OCOOIMBOIO OoOepexHicTio. BinmcytHicTh
TKaHMH 1 CyIWH, a TAKOX YTBOPEHHS JINIKHUX MOJIICAXapHAiB IEePEIIKOKAIOTh 00epHEeHIH
¢ikcarnii. YacTHHN BOZOPOCTEH 3aNnIIaroThCsl Ha 000X OOKax mamepy Ta He MOXYTh OyTH
BuutydeHi. OOuBa OOKHM manepy MaloTh OyTH 30epeKeHi SIK OUH 3pa3oK.

BiHOBIIEHHS OIIKO/PKEHUX BOJOIO KOJIEKIIiH repOapiro — e BaKKe 3aBHaHHS, K
Ma€ 3JIHCHIOBATH JIOCBIUSHHH TEPCOHAN MICIs BiMOBIIHOTO TpeHyBaHHs. Beck mporec
Mae BinOyBaTHCS MiJ HamiaoM OOTaHIKIB 1 KypaTopiB y HIpHMIIeHHI repbapito, Mmoo
3amo00IrTH MOJAIBIIOMY ITONIKO/KEHHIO 1 BTpaTi Marepianxy. YacTuHM KOHBEpTIB i marepis
3 HOTaTKaMH He MO)KHA BUKHJATH, TOMY III0 BMIiCT KOHBEPTIB, 3pa3KiB i eTUKETOK Ma€ OyTH
36epexennii. OpHriHaIbHI €THKETKH HIKOJIM HE CIiJl 3aMiHIOBaTH HOBUMH. TpaHCKpHii,
BUIIPABJIEHHS Ta IONOBHEHHS MalOTh OyTH JJOZIaHi 0 apKylla repoapito i Ho3HaueHi TOYHOIO
naroro. HaBiTh SIKIIO ekcHKaT OyB MOBHICTIO 3HUINCHHM, TaHI 3aMITOK CIIijl 30epirata Ha
TaK 3BaHUX (QIKTUBHUX apKyIllax, JOKYMEHTYIOUH (hakT, o I[eld KOHKPETHHI eKCHKar Oyiio
BTpaveHo.

Lleii HOBHIT METOX aB 3MOT'Y 3HOBY OTPHMATH JOCTYII JI0 BCi€T KOJIEKIIii.

Kouoei crnosa: Kapuntis, rep6apiii, HOMIKOIKEHHS, METOI, BITHOBICHHS
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