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[IOKa3ajJyd BO3MOXKHOCTb MCIIOJIb30BAHUSI B KadeCTBE KOJUIEKTOpa [yl 30J10Ta U cepebpa — INTeiiHa,
oOpasyromierocs TpH IUIaBKE oOrapka cyiabpuamsupyromiero obxwura. V3pinedenue 3070Ta U cepebpa
nocturaer oT ~95 mo 99 %. LiBetHsle MeTaiisl ~Ha90 % koHUEHTpupyroTca B mrelHe. Jlo 90 % mnuHKa,
HMMEIOUIET0Cs B KOHIIEHTpATe, IEPEXOAUT B IIIAK.

Takum o0pazoM, mpoBeneHHBIE B HH-Te «[ MIPOLBETMET» WCCIEIOBAHMS IIOKAa3adl MIMPOKHE
BO3MOKHOCTH PEIICHHS MPOOJIEMbI MepepabOoTKH YIOPHBIX CYJIb(HUIHO-MBIIIBIKOBBIX 30JI0TOCOAEPKALINX
Py, KOHLIEHTPATOB M HPOMIPOAYKTOB. KapanHambHBIM peuieHneM 3Toil MpoOieMbl SBISIETCS BHEAPEHUE
TEXHOJIOTHi, BKIIOYAIOIIKX [IPEeIBAPUTEIbHbIHN 1€apCeHU3UPYIOIIUI OOKUT C IIOJIHBIM BbIBOJOM MBIIIbSIKA B
¢dopme cynbpuna U MOIYyYEHUEM Orapka, B KOTOPOM KOHIIEHTPUPYIOTCS OJIaropoJiHble U APYIHE LIBETHbIE
Metaiutel.  [locmenyromass miaBKa IIMXTHI, BKIIOYAIOIIEH OrapoK [eapCeHU3UPYIOLIEro OOXKHra u
KOHIIEHTpaTa METalIa-KOJJIEKTOpa, B 3aBUCUMOCTH OT COCTaBa MCXOJHOTO CBHIPbS, TEXHHYECKHUX H
HKOHOMHYECKHX YCIOBHH MOXET OBITh OCYIIECTBIEHa KaK II0 BBICOKOTEMIICPATypHOM  TEXHOIOTUH
aBToreHHsix nponeccos (KUBLIT-LC, IDKB u ap.), BoccTaHOBUTENBHOM MJIaBKM Ha OTBAIBHBINA HUIAK U
CBUHIIOBBIN, CYpPBMSIHBIM U METHO-IITEHHOBBIN KOJIEKTOPBI, TaK M MO0 HU3KOTEMIIEPATYPHBIM TEXHOJIOTHIM
comooii (1100°C) mmn wienounoit ( < 700°C) mmaBok. IIpu 5TOM ZOCTHraeTcst MOMHAS KOMIUICKCHOCT
UCTIOJIb30BaHMs 100BIBAEMOIO ChIPhs, BKIIIOYAsl YIOPHOE, MBILIBSIKCOJEpKaIllee, KOTOPOE HE MOXKET ObITh
3¢ PeKTHBHO TMepepadoTaHO  HUCIOJIB3YEeMBIMH B HAacTosIIee BpeMs TexHoJoruiMu.Kpome BricOKOTrO
U3BJICUCHHUE IIBETHBIX W OJaropoAHBIX METAJUIOB, COJCPXKAILIMXCS B HCXOQHOI. pylde, B pe3yjbTaTe
HPEBAPUTEITHEHOTO OKHCIUTEIbHO-CYIb(QHUIN3UPYIONIETO 00XKHUIa B TOJIOBE MPOIecea YAAIACTCS MBIIIBSK B
HetokcuuHoH (IV kareropuu omacHocTn) cynbpuaHO# popme, KOTOPBL Kak TOBAPHBIH XUMPEAKTHB MOXKET
CKJIaJIMPOBATHCS U B JAIbHEHIIIEM MHOTOTOHHAKHO HCIOJB30BaThCs B HAPOAHOM XO3AUCTBE: B C/XO3SIMCTBE,
JUIi  KOHCEpBallUM JPEBECHHBI, IPOTHBOOOPACTAIONIMX IOKPBITHAX - KOPIYCOB MOPCKHUX CYHAOB.
O6pasyromuyecss HETOKCUYHBIE MHHEpaJbHbIE OTBaJlbHbIE NPOLYKTHI MOLYT OBITH HCIOIB30BaHBl B
JIOPO’KHOM U TPakKJaHCKOM CTPOHUTEIIBCTBE.

Juteparypa:

1.Komnbuos H.U., Kamunckuii }0./1. — Mpibsik — HoBocubmpek: Cubup. yHusep. uzn-so — 2004 — 367c¢.

2.XuMUS ¥ TEXHOJIOTUS XAIBKOT€HOB W XaNbKOTeHUAOB /Te3uchl nok-B Beecorosusix Comemanmii — Kaparanna:
XMH - 1978, 1982, 1986, 1990, 1995rr — 317-446¢c.

3.bykeroB E.A., Kacenos b.K., [Nlamakun A.C., Mcabaes C.M. — ®a3oBble paBHOBECHS 1 TEPMOJIMHAMUIECKHE CB-
Ba apCEHATOB LIEIOYHBIX MeTAIUIOB — Antma-ATa: Hayka— 1985 — 104c.

4 Ucabaes C.M., IMamumukun A.C., Mumgpke 3., XKambexoB M.MU. — OH3HKO-XUMHUYECKHE OCHOBEI
Cynb(GUANPOBAHISMBIIIBAKCOIEPKAIINX coeauHeHu — Anma-ATta: Hayka — 1986 — 184c.

5.UcabaeB C.M. — CynphuanpoBaHHEMBITIBIKCOAEPKAIINX COETUHEHUH U pa3paboTKa crtiocoO0B BEIBOIA MBIIIBIKA
U3 KOHIIGHTPAaTOB W MPOMIIPOAYKTOB  I[BETHOH MeTayutypruu /ABToped. [uc...JHOKT. TexH.Hayk — Hpkyrck:
Hpxk.nmonu.tex. ue-T. — 1991 — 39c.

6.1cabaes C.M., KoBanbuyk B.A., Munbke O.I., KiiumenkoB.A. //I|BetHbie MeTamisl — 1983 — No2 — 30-31.

7.Hcabaes C.M., IlomykapoB  A.H., UynaeBa B.JI., Mumbke O.I'., Hlaiixynuno JX.M. //KomruiekcHoe
HCTONb30BaHUE MUHEPAIBHOTO ChIPBS — 1986, No5, C.45-50.

8.Kamunckuit FO.J1., Kombsuios. HW. — TexHonornueckue aclekThl U3BJICUECHUS 30J10Ta U3 PyA U KOHLIEHTPATOB —
Hosocubupck: U3n-8o CO PAH - 1999 — 124c.

9.KomstoB H.M Kamunckuit 10.J1. //Xumus B uaTepecax ycroitunsoro passurust -2001 — T.9, Beim.3 — c.433.

10.Komeumos H.U., Kamuackwii FO. /1., Mycun J1.YO. // LIBeTHbie MeTaimel — 1999 — Ne3 — C.24.

11.Komemos H.U., Kamuncknii FO./1., Manenko FO.A. // Ilpetasie metamtsl — 1997 — No 11-12 — C.31.

12.Genkin A:; Bortnikov N., Cabri L. et al.//Economic Geology—1998— V.93— P.463.

DESCRIPTION OF NIPTUS HOLOEUCULUS FALDERMANN (COLEOPTERA,
PTINIDAE) FOUND IN SALT MINE «WIELICZKA» IN POLAND
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*Natural Museum in Jelenia Gora, ul. Cieplicka 11 A, 58-560 Jelenia Goéra, Poland;
**Wroctaw University of Environmental and Life Sciences;
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Salt mine Wieliczka, located near Krakow (N49°58,966', E020°03,374"), is one of the most valuable
monuments of mining industry in Poland and it has been included, since 1978, in the World Heritage List of
UNESCO. The mining works and salt excavation had been conducted in Wieliczka already in 13" century.
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Then the utilization of the salt deposit has been terminated completely in 1996 and since that time the mine
became a unique tourist attraction. The microclimatic conditions of Wieliczka salt mine are exceptional,
including constant temperature and air pressure as well as air content of natrium chloride and considerable
air humidity. Apart from that, the mine atmosphere contains potassium, magnesium and calcium ions. For
that reason, next to the visits of purely a tourist character the cycles of therapeutic stays for persons showing
upper respiratory tract disorders have been introduced as part of the commercial venture of the salt mine. The
therapy takes place at 135 m below the mine entrance level, in the chamber named Wessel. In 1951, inside
the salt mine in Wieliczka Muzeum Zup Krakowskich (Krakéw Saltworks Museum) had been established,
making available for tourism the single mining works worldwide that have been active from Middle Ages
until today. The Museum's record of artifacts and documents traces the development of salt mining in
consecutive historical periods.

The salt mine Wieliczka is spread over 9 levels extending at the depth of 64 to 327 m below the terrain
level. The total length of the corridors that connect different excavation sites, chambers and shafts
approaches 300 km and the volume of all the excavation cavities is nearly 8 mln cubic meters. The mine is
situated in the western part of sub-Carpathian salt deposits which are estimated to be ca 15 miln years old.
The deposit had been formed during the period of evanescence of the Miocene Sea, that/became the enclosed
sea of high level of salinity.

During the mycological research carried out in the salt mine Wieliczka in"November 2013, a single
specimen of Golden Spider Beetle - Niptus hololeucus Faldermann, a member of the family Ptinidae, has
been found. The beetle is 3.0-4.5 mm long with apparently convex. elytra and entire body covered with
golden hair. Sexual dimorphism is observed in this species. [4]. The individual in question was found
embedded in a chunk of salt. Its presence in the salt mine, in its very specific microclimate and with the
ubiquitous natrium chloride that is toxic to any animal and plant organisms, implies a question of whether
this species is indeed capable of living and reproducing in such an environment.

Krajewski [1] had investigated, in 2009, the effect of natrium. chloride on the incidence of the larvae of
the Wood Borer Beetle (Ptilinus pectinicornis L.) in Wieliczka salt mine. Those observations concerned
xylophaguous species, i.e. a species capable of infesting structural (construction) wood in the mine and also
the wood material of the goods exposed in the salt mine as part of the Saltworks Museum collection. In case
a research is conducted in Wieliczka salt mine concerning the development of the Niptus hololeucus, one
should at first determine which of the exposed.items — part of the exhibition — satisfy the dietary preferences
of the species. The detrimental activity of the Golden Spider Beetle against the antique artifacts reveals
primarily as superficial notches taking form of hollow pits. Much like many other coleopteran species such
as Larder Beetle (Dermestes lardarius), Fur Beetle (Attagenus pellio), Brown Carpet Beetle (4. smirnovi),
Museum Betle (4Anthrenus museorum, A. verbasci), White-marked Spider Beetle (Ptinus fur) or Australian
Spider Beetle (P. tectus), the Golden Spider Beetle - Niptus hololeucus often forages on book covers made of
parchment, leather or canvas [2]. Larvae of the species can be found in bakery products, on cocoa grain, tea
leaves, herbs etc. Adult beetles may also damage wooly fabric. There is, however, no evidence or record of
damage to any items made. of antique fabric [3]. Spider beetles, similarly to anobiid beetles, are not restricted
in their diet to the materials of animal origin. They are in fact omnivorous creatures. They develop in moist,
derelict warehouses, which may suggest that in case any research is launched in the salt mine, one should
pay particular attention to moisture-related conditions [5]. The fact that neglected, moist food storage
facilities are currently rare situations most likely makes the development of spider beetles difficut or even
impossible [6]. The development of N. hololeucus starts at the air temp. > 10°C and at 50% air RH, whereas
its .optimum lies between 19-23 °C and at 75% RH. In these optimal conditions one generation of N.
hololeucus develops ca 3 months. One female of N. hololeucus lays up to 100 eggs [4]. Long developmental
period of the Golden Spider Beetle makes it a species of negligible economic importance. The more an
interesting aspect of possible research on this species might be the effect of specific salt mine conditions on
its development rate and the number of generations in a year. Although N. hololeucus is a cosmopolitan
species and it is also found all around Poland, it has nevertheless been encountered rarely [4]. The possible
research might perhaps verify the assumption that in Wieliczka salt mine the preserving action of natrium
chloride on the materials potentially used as food by N. hololeucus has a limited value. As long as the
endangered items themselves are protected against the destructive effect of natrium chloride, they represnt
food material of the status similar to the one found in natural circumstances typical for N. hololeucus.
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TEINIOEMKOCTDb U TEPMOAMHAMUWYECKHNE ®YHKIIMM HAHOPA3MEPHOI'O
KYIIPATO-MAHI'AHUTA NdBa,CuOs B MHTEPBAJIE 298,15-673 K
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CoenvHEHUST Ha OCHOBE KYyNpaTOB W MAaHTaHUTOB PEIKO3EMEIBHBIX JJIGMEHTOB, JOIMUPOBAHHBIC
OKCHIaMU MIET0OYHO3EMENTbHBIX METAJUIOB 00Iaaf0T YHUKAIBHBIMI CBOHCTBAMH KaK CBEPXIPOBOIUMOCTHIO,
TaK ¥ KOJIOCCATBHBIM MarHUTHBIM conpoTuBieHueM [ 1-3]. CiemxyeT OTMETHTD, YTO 10 HACTOSIIETO BPEMEHHU
HCCJICIOBAITUCH B OCHOBHOM OTCIILHO KaK KYNpaThl, TAK K MAHTAHUTBI, HO OTIPE/ICIICHHBIN TEOPETUICCKHUI U
MPAKTUYECKUH WHTEPEC TMPEACTABIAIOT TOJMYyYeHHE M UCCICAOBaHUE (DU3MKO-XMMUYECKUX CBOWCTB
HAaHOCTPYKTYPHUPOBAHHBIX YACTHIl COETUHEHHI, B COCTaB KOTOPBIX BXOAAT KaK KyNpaThl, TAK 1 MAaHTAHUTHI
YKa3aHHBIX BHIIIE 3JICMCHTOB.

B cBsi3u ¢ 3THM, 1IETBIO JAHHOUW pa0OTHI SIBIIICTCS UCCICAOBAHNE TEPMOIMHAMUYECKUX CBOWCTB HOBOTO
HaHOCTPYKTYPHPOBAaHHOTO Kymparo-manrannta NdBa,CuMnQg.

TemnepaTypHyIO 3aBHCHMOCTH TEIJIOEMKOCTH HAHOCTPYKTYPUPOBAHHBIX YaCTHIl KylpaTO-MaHTaHWTA
NdBa,CuMnQO¢ wuccaenoaiu B wunTepBane 298.15-673 K na xkamopumerpe UT-C-400. M3mepenus
TEIUIOEMKOCTH TPOBOJMIN COTJIACHO MeToauke. [4, 5]. U3 ynenbHOW TEIUIOEMKOCTH C  YYE€TOM
MOJIEKYJISIPHOTO BeCa COEAMHEHHS BRIYHCIISUTA €T0 MOJIIPHYIO TETIOEMKOCTh. MaKcHMallbHas TOTPEIIHOCTh
m3mepenns Ha pubope UT-C-400, cornmaCHo macmopTHEIM JaHHBIM, paBHa =10 % [4, 5].

Hwuxe B Tabnure 1 u Ha pucyske 1 npencraBieHsl JaHHbIe n3MepeHus TeruioeMkoctd NdBa,CuMnQOg.

Ta6J’II/ILIa 1 - SKCHepI/IMeHTaIIBHBIC SHAUYCHUS TCIUIOCMKOCTU HAHOCTPYKTYPUPOBAHHOI'O KYIIPpATO-

manraauta NdBa,CuMnOg [C+ S , Jox/(r-K); Cg + A, JIx/(Monb-K)]

T: K Cpi 5 CPOi A
1 2 3
NdBa,CuMnOyq
298,15 0,3755+0,0132 238+23
323 0,4137+0,0100 262+18
348 0,4660+0,0116 295+20
373 0,3533+0,0113 224420
398 0,3153+0,0112 200+20
423 0,2824+0,0079 179+14
448 0,3465+0,0105 219+18
473 0,3754+0,0129 238+23
498 0,4156+0,0148 263+26
523 0,4300+0,0082 272+14
548 0,4737+0,0101 300+18
573 0,4972+0,0095 315+17
598 0,5118+0,0129 324423
623 0,5307+0,0120 336421
648 0,5439+0,0120 345421
673 0,5517+0,0137 349424






