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\PI'LII·.D At:IWIHOLO 1'1: 'LLTl R.\L IIERITAGE 

\1-runt)COiogiral 'itUd) oflhe Calhedra l or antiago de Compostela ( pa in) 

AJra M J '; Herves M.'; Roddguez-Rajo f . J.' & Jato V.' 

t ntHr u> ,, So~1111 t.k < ~~~~~ td.;:. SrJm 
1 l'mh.r\ll}' CJI \ tgv. Spam 

B. h .. ·JIJ, fung;d :.por • f'l10SSCS or fc:rn , lu.-h n propagub,_ alg::u:. qanobJ.ct~riJ and Olher l..md.s ~( 
[lfg;ttll\ p.uuck L.:tl'l he UtUI~tx~ru.:d thruugh thc.:. :ur and -.c.:nlc ''" thc ')urfacc of monumc:n~ or worls of anJsuc 
1n1c-rc 1.1hcrc:b) Jhc:nng thcm ~llu::sc: vr,l!-1111!!-llb c.:Jn u ... c dtHcrcnl matt:nab a~ 3 ph)~tcal ~lhum for thc1r grO\a.th 
;ant!. m todO) C'J • J a nutriUortotl suun:c fe 1! of lrat:c: d.:mt·nb) for 1hc1r de\elopmcnt Com.c-quent l)'. thcy 
rc:-k ,IJ"-' me1ahoht (t~r me aud.!> or chclatc compount.h). "'hH.:h d1~solv thc ~ubstratc: and determine thc 
¡tpf)('.uanu.: ttf \t<td.!lo, p111cd ar1.:<JS c.:hmrnatic pauna~ of ~llcr.Jtrun. mtt.:r-granular gro"th "ith thc d1sintegr:mon of 
nuh.:-n,lh. c:t¡_.;-, v.h<be ma~nttudc or mtc:n'l>H)' may \ary accord.Jng to t:hmauc. fa rors and lhc cond1Uon of rhc
mununl('nh. /Jw tll'fnlmatum :..IUdJC!I are of c.pcó.11 unportancc m rdation to thc con\ervatton of H1~torical~ 
t'\rtt\IIC llcniJbC, mee thc "-onlrol of a1rbomc h1olngt~al part1clc~. t.•wccially fungi, bacteria and algae. a long with 
ph) ata! .. md d1cnm·a l para mete~. ~n.1blc thc cau~c uf damagt: to he 1dcnulicd and thc C\'a luation of the potcnrial 
rh l. toY.orhnfart 

In Ciahc1a. the /úo-th-tuiorariml studil!..., carncd out lO date h:l\C bccn cxclusivcly ccn trcd on li chen 
.u;II\'IIY un thc \IOnc sub~ t r.Hcs of t: hu rchc!o and mcgahthic monuments (I.Jneto. 1996, Prieto ct al 1995). HO\\•cvcr. 
thtrc o~ re no ~tu(.hc !o on thc 1mpact of aero-mycoh1ota on thc Monumental C'omple:t of the Ca thcdra l of Santiago de 
C"wnpchlel:i Y.hlch IS lhc subJCCI uf thJ!. papcr 

l 'he m;¡Jn Objcl:li\'C of this ~l udy illi cv:t luaung the :ttmosphrnc fungal conten t in thc Calhcdrdl o f 
SJIIIiitl;U de Compo:, tcla and the Cathl!dral Muscum. both qunnutati\Ciy and q ualita ti vely. in order to characlcrisc 
tht agt.:nt~ thal may d:unage organic :md morga.nic matcriab 

Samphng W3!!- c:arried out from Octobcr 200 1 to Dccembcr 2002, seasonal and monthly. by usi ng 
volumcrm: mcthod\ (Andcrscn and Burlard Pon.ablc Air for Agar Platcs - BPC·) and by swabbing. 

fh ghc, t values of C"FUs werc rccordcd in spring, lx uh with Andcrscn and OPC. Thc Corticcla hapc l 
hov.-cd 'lltry h•gh C FUs 111 evcry samphng, rcaching in spring 2943 CFUs and bcmg 1470. 1547 and 509 CFUs 

thc 'llaluc~ rccordcd in autumn. summcr and winter respcctl\ely 
From a qunlitati\ic pomt of vicw. Acrcmonium, Botr}IIS cincrea . Cylindrocarpon. Emericell a 

quallnlmcatu , Eurou um amstclodarni . Mlcrosphacrop:,is pscudospor.t, Penicilliurn spinulosum and P. thomm1 
(bc twccn o thc-r 'pccie). Rhitopus stolonifer ancl Stachybotrys ::nra. wcn; identified in thc outdoor. Arlhrin ium 
~ip hacrospcrrnum . Aspergillus 111 gcr. A oryJ.;lC. A. tcrreus and A. vcrSICOlor (bctwccn othcr specie), Chacto mium 
glohosum, ('h.n.:tomiUm indicum. Emerice lla nidulans .. Pacci lomyces varioti, Pcnicillium citrinum, P. crustosum. 
P. funiculmum, P. glnbnun , P. pmophyllum and P. auran tiogriseum, Talaromyces. T lichodcrma brachiatu and 
Tlichodcrma víric.lae in thc mdoor. Finally_A II ~nmria altcmnta, Aspcrgill us. flavus and fumiga tus (betwecn othcr 
spec ie). C'ladosporium, Eupenicillium .. Mucor muccdo, Ncurospora, Paecilomyces li lacinus. Pcnici ll ium 
purpurog.cnum wcrc identified both in the outdoor and outdoor. 

PR IETO. B. 1996.- lliodetcrioro de rocas granfti cas. Cont ribución de los líquenes a.l deterioro del patrimon io 
Monumcnwl comtruído. Tesis Doctoral. Untvcrs idad de Santiago. 

PR IETO, B .. RIVAS. M T. & SILVA, 13. 1995 - ColonilJtion by lichcns of granite churchcs in Galicia (northwes t 
Spnin). Thc Sciencc of thc Total Environmclll 167: 343-351 . 
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Bioaero-.o l a. air m;¡_, indit;tlur. \ " ,¡u.J~: lh< ozon< in, ad< 1h 
\":11ional .all l") or ~larcht (Du al l'abnll rbin . hal~ 

De Nunll ls , P.'; Geniall, A. '; Latc.>nzl, C.': Ma•one, ~ .'; ng»n f .1; lan<lrlol P 1 & V ua C.' 

Prob~t-m ... rd.:t.t,..J to the '"" on '" '- f fl(\'ati .. pmlut 
du h.l tbc role the) pl.t~ an lh(' dü.t~ of 1 , 1.~1 ~ \'Í an d~r 
polluun(.) th3t é.tn l;t.c f Dd 10 a \lu~tlm CD\Irt'lnmcnt 

10 us c3rah11H> tu uk.lucc fad1n 10 l'f~.l.Dh. Mtt'b ~ pa~nt- ;¡ftd .J~10 d tet .. po~Jr \U k fi ~ . • \Ul '" 
and cdlul~.~. EH·n af O.Z:lXIt: b i:CD('f;llh tran .. tem:-d mt tt..wklao ' frum ~lt.l.bhk lor ttu ~ MUnunan& d f1n 1 
mdoor ~oun.:c-<~ e n he- b~ptXh"C Lzcd. • f""\=UII) tnlrT' k'C'Ul 1 J \tú..... R .:omn:k:nJ .. J hmn .. ,,.. ~.llOn 
concc:nlr3hom, m the md.._"'II.Y atr lll mu,eul'1'b :m ~u<'n O&nJ b nc '' mu~.b "'\l :r th.1t tlk_t,C' a.:-.. ~. . d f..x 
ht."alth-ha.,ed ¡ur qualu~ . unJ.:uJ. Juc to lht k'lftg-tcnn C\po. un: t•f ltl'~Jt"O:t , t ~t Hlth1 ~nau.muu.nt.aa\ll'lna dlC 
fJdmg proc -~ "Jicd 3ü'Ofdmg the [lf~ -..... l f 0100(' .. UClü'Otr3lll'll ~) tt\( Jur.aiKfl 1.1f \¡'\( UJ 1lh.1 f,V~ 
mcln\l.hiiC 0/00C hmHs flX" hcalth pruln::lU.JI:l h.J\(' ~en fh('(f ll . pph\ (('lf' 110 Jlg Ol '). ~U~\- l J l 'IC'IC 
COOl.'CntraiiOO hmll~ for tht: 3b<)Y'C L"lll."\i m\H'Oflll~fth 3.fl' ftll h1~hcr th.m J h.l 1':: ppt'l\ \l.lth tht lllO'l fr~ucnt 
rccommcndatiC'In bcmg 1 ppb'. 

Thc: Cól't(' Sh.ld)- hert p~ Dll'd i!l th~ :".ltl\ln.l1 (iJIIeJ) ol \1.m;h,· '-ltcd ¡n the Rat31:- .ln .. e nu~,.'3.J 1\tl.h 

of L'rbino. budt by France';CO L'lur:tnJ du1111~ the !1-t\:<JOd half uf thc lilll.-cnth ccniUr) lltcr ·h.: e th~ '-""'ntollnLí 
1belf IS :m ou~tJndm_g v.ork of lrt. Thc galkl') "Ol)( pu>'ltkd \lollh a air .:,\OJHll)fHng :-.~.;;te-m. and \CnUI.ItH"~n 
msidc thc mu-;eun~ ¡· )110pl} J!I-!!Un:J b) (lpcnmg dCM.'U'\ and "mdtm th.11. t· ... pt·,:iJ.Il) Junu~ thc \\.ltrn' J'''" 
\\.hen highcr 07.00C ICH~ls nrc gencrnlly found. are alwly~ oren Th~ ('ll~)n~ ml'Wllh'lfin~ l"Jnl¡~JI!!'D h.J, hccn \.·amcd 
out ~mee Augu!.t 2.001. u'tlng pa.~J\l' ,ampk-1" .. th~n Jnal)ll"tt b) l 1\" .. \ 't"- \lol (Ui.H .-\ll,(li'J'IIl'-'fl 
Spcctrophmometf') l'»a.s he: s::unplcr wc.:rc pl.t eJ m dllft•n:nl room~r¡ Jnd af,o m 'l)m<' ouh.k.,tr k•.:Jthllh 'Jlu: 
~ncmge c:."<.po~urc time wa, one V•«k Titl' alxl\l' ~llcd ownc colh:cntr.ltiCin hnuh \\t"f<' 'h(l\\11 t~-. lx lrct.¡Ul'OII) 
ex ceded. '-'llh ~ignilicant variation-; of the mdOOtloutdtXII ~.:oncentmtJon rJtl~ 111 thc: dtffcr·nt rt-..m\.' 11'k.'\flll(\ft'd 

Tius study \I.JS a•mt.:d at idcntif)mg thc o1on snurce, U\lng hiOJt.'ft.)!.lll :b llllh.h .. t(lr :ur m '-'l'' tmcrr l>lllct('nt 
acrobio loglcal monnonng c;unpaigm. \\t:n; camcd uut u~mg J ~.~:hcJllt: (H.tagc ¡mp.t¡_.;tor Thc I'Wio~ll'~l .. amplc\ 
undcf'Acnt culture tcchmquc:o a.naly~c~ and opllt.'JI micro!ICOpc ob,l!f\!ltlons Re,ulh ohtJifl~ "-''\"mturnt-d thc 
cffic:~cy of lh< prop<»cd approoch 

Bio logical, chemica l a nd micr oclimnlic monitoring in thc conscrva tio n and 
managemcnt o f the Busurn nwe a l Toirano, l ta l) 

Meucci, C.; Nugari, M. P. & Roccardl, A. 

ISiltuto Centra le pcr 11 Restauro. Pia.u .. • San f'ranc~sco di l>:lola. 00184- Romc. ( lt.lly) 

1111.~ Ba:.urJ Cave in Liguria is a valuable testi mony 10 prehi~lOIIC llmt:) comauung honcs :1nd :-..cratch 
marks of bcars, human foot and fingcrprillls . as wcll :ts calcitrc concreuons. 1l1c I.:Oil)Ctv.:lt iUil nnd \l.!ttlür 
m;uwgcmcnt of this si te, as in gencra lly nll undcrground cnvimnmcnt.s, po.!tcs a not c.lsr ly solhtb le! prohh,:m duc 10 
thc dclicatc rquilibrium lha t ex ists within thc1r mtcnor.s TI1~ diMurb..tncc f~lCIOnt 10 Lhc.sc case~. ~uch J'i the cntry 
and permancn t phy ical prcscncc of vi~lfor.s and st:rff. rh~ '\enously afftctmg thc1r :.tJIC uf coMcrv:uion Thc 
cstablishmem of times nnd pcnods when Lhc cave as opcn and closcd to the puhlic mu't thcn:fmc be carcfull) 
asscsscd. 

An cnvironmcntal monitoring campaign of thc phy!.lcal, chenucal a.nd biologrt.·al pa ramctcr was 
carricd out in order ro establi sh lhc opti rnurn conditions fnr sitc managcmcnl Pm~s1 hlc n <.l.. facwr\ lor thc 
conscrvalion of thc si te and thc wcllbe111g of swff and 'isitor.s and thcir dcvelopmcnt ovcr time: ha ve bccn tal. en 
mto considcration. In particular, continuous monitonng of lhc microchm:ttic par.tmctcn: and pcriodu: 

Vol. /4 (2004) .181 



A '' XIII'C 

ca>«:DU;I!iom o( cubon di tde aad &1~ rru<roll<n ID lhc ;ur lu\C t>ecn =de 
moa.uonn¡ ,. med out a.t m dtffacnt pe; mts k h.:d ;a.1oog the H!oltor path 

uctal •ilca lhc , e " bolh opcn and , lo>ed ta lhc pubb 
ulu oC lbs: CllcJniul md biologl 1 tndJo •bao. tlr.ot tbc a c:ngc , .. lu of <Jiboo dto\I<J.; and of 

tbc toUJ Coru:entD!lOO a( l.l a.od fungJ al II'"ClJ &bo\e thc safct~ thn:sh ,)d \b.:umurn \3Jues Of CO~ and Of 

ocroptu~; hall 11o1 and f ap cr Ja.'U"Jed "hcn the ~,.;a e w:t.~ opcn to thc: pubh~.·. An3ly IS of lhe 
mK.Tndnrtltlc: 1m1cb ~ th01t r~ of tl1c -e al ~uhj«l to !tu~ le' eh of rei..Jll\C hunuduy. aod JS il rcsult, 

Jthoo u( 1ur.at1ou •,qth pbcnotnctl.l (a( X1dt:n$:ltJOO on &he 'ft:tll Or.:~o.ur Juring a largc: pan of the )eat 
A rar u thc di 111huuon o! c.hcmJc:JI ;.and hu~~u;al pollutant:~o L5 t.:on·.:crnro. thc are-.J\ "hcrc marerials and human 
be1hh, t.tp<.Ked ''' nu~1nwm rt 1.. are lhose furth t uuac.k .Jk>ng thc: \l)ltor p3th (CJ'-J:m of Cybele and Ce llar of 
( )bcl<l 

lbc cncroall 3JUI} h of th.: rt"Uih ohwnc:d hiJv. thc necd 10 ... tri d) control lhe no" of ''~ttors \\rth 
lC .ard lll nulflbt.T and amount of time \pcnt "1thm thc ~.:;1\c ctl\iroortk!nb, renod.JcaJI), the C3\C' Should be totall)' 
clowd tu tht- pubh~ to .aUow n mten ., C'D.\trountent to rcat:h u.Jc.."3l •·ph)) t0IO<eicar· condluons of equtlibnum. 

c i>IICI. """l ··-

AK KOYO 1, AKKOYO G. 19<)6 Annua l nucrobiologi<:a l analysis of Altamir.t cave (San tillan:t del Mar) , Spain . In: 
J IW:IJLRIR (Ed) , 8~~"~ lntcrnational Congress on l)etcriorauon and Conservation of S tone. pp. 60 1-60 . 

IIOYO\ M, Sou R V., 1?93 L..1 cueva de crja (M alaga): ejemplo d~.: dcgradacion microambicnta l. In : F. J. 
FoRTI~A <E.d-), l..ó! protcccinn y cnnscrvacion del ane rupestre Paleoliti co, pp . 95- 107, Servicio de 
Pubhc:lc tones de l Pnnc1pado de Asturias. Ovicdo 

'\t:Gi\RI M 1' . RIC"<:I S., RO<'CARDI A., MONTE M, 1003. Churches and hypogca. In P M ANDRIOLI E, G. CANEVA 
& (' SAUil iONI (cds) Cultuml llcritagc and Acrobiology. Pp. 207-224. Kluwer Acadernic Publishers. 
l>ordrechl 

Postcr session c7 

APPLI ED AEROBIOLOGY: CLIMA TIC CHANGES 

Clima tic changcs: advanccd flowcring of Graminaceae and Urticaceae recorded 
in Modcna ( orlh of ltaly), preliminary study 

Natali, P. 

Arpa Emilia Romagna - Scz. Prov.lc di Modcnn (ltaly)- e-mail : pnata li @mo.:lrpa.cmr. it 

r rom the end of thc 1800 thc mcdium s urfacc tcmpcrature o f the earth it is increascd of approx imately 
0.3..06°C. Rccords sincc 1860 dcmonstratc globa l warming. Thc 1990s was the hou cst decade yct recorded , and 
thc wa rmest summcr was in thc 2003. 
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':U< 
o"des, <'><"<><. and p<N >1 b f 1 , 
lr:lp rnerg:. tn lb.: 21roo-.pbcr(', '- u .. Uli!' t 
cn\lronmcnL., bot tOJliStrl.l1 ..:-trw1ttn ha, e LWJ.:n .. on .. tnU 

r..n~ ot C"Mbc'G dh \aJ(- aod mcdune •rt lhc bJ~ t \{ ~ rn ~~ ll ' 
thm:l htEher th.lo prt- m u tnal lnd" \t h..an~. ":t'lrk·cntnu 
gtOODd-le\el Ctll..lOC' k\t'b .U( UC('f .:t'lktttC\.1 

~ d.ill't3h: ~b.iRt:C' mJuu: thnm.1l L"\trc"'lnC'I .tod" 
o.:olttf:.tC ch.mgcs th.at looJ J- ; . .ub~¡hr~. alktp a.nJ J1, t' e pt u a~ tnc..'"tpng uú .... '1Joo dl 
ChnutC''s tnllu~..:c dc:rcrnunc: 't'hJ..:h typc oa he "'1U Jc, kJr 111 C\--el) 's-:'"-'fi .. • ¡ of'h" f nh 
conccms 'egeublc , 

Findmg out J;tll~ pomt~ m onk.'T 11 nx: lC'U t~ ..:hnuh ... h .. n L '<n J.attii:lllt ~::J.ll ~ ~.b~~Ut 
n;uural fluctl13UOI:h arC' n;tnM ble. llk....._c J.tt ~ ·.:utt al thl· t'unuu.ttltll\ :tn:'.ll rcdu"'~·d R~ ""J d-:~.nu .. ~al f't''4Dh.1 
<C02con~tntiou, :\0~. CH-1 03, Hfr. PR"'. SF) Jod rh''h:bb (tht< mmunal :mJ nu"mum h:mrcr.arurr ~'br 
íJI.hiltJOO, ClCt. lll.-"30 be useJuJ C'!ohO\JIC "hat dfCd!<> Jf pr l!Ju~nJ N\ h\lllg <WfJ.nl.\nt , In p.utii."UbJ ~11'1 \ ctJbJ , 
~~~ilC('~ l~t. fl"'f" lht) l'h3r.tClai•iiiC', Jf(' C\lf'C'tnd~ ~O~Ili\C lO Cltnl.llt. \JUJII\lfl" Jbo :n!<>hJC ~¡,oo.a) rauxJ, 

Materi a l~ a nd melh~. Th pm. nt qud) ·on,ttk~ ¡q )Clf" (19 . ·~0031 o! :dlt'dni rx !len 1.bt.t 
from the momLonng stJUOn \101 '" ~toJ.cn.J. (3 huir: '-'11) an thc mt.JJk '-'¡ th~ 1"\1, ;lll\"). :\,'tth \,f Ita h. ). 
In p:tnicular V.t' anal)~ hov. the N-gannang ofthe ¡x')lhnJtlon "'fGrJmma~.ta~.· ilnd l 'nat"JL .1c th rl\ ~ 'U" l' .... rn..: 
abundantl) p~m bt-t"c..~n Apnl and 't"fUtmhcr) ha\t OC n c..·h.1n.[:t.-d '-'unn¡; thc: ~~ 
11ltrc are many factors and variousl) interla~cd thJt mlluc:-m:c the bfgmnm~ of thc: rlt," ('ti O~ Ul."h .1'1 thc 'l'.l'on 

muunLJiand maximum tempcraturt", dc:~"Tcc/dl}'S . \\el and dr.1~ \\l'Jth~r. ~otlr r:tl.kllltlO, IR)\\¡I\ \\C ha'~ toond .1n 
:tdvancc."d nowcnng ll'l:Od Ofth~C {\\0 (')~l"Ol'C) In tht" COO\ldef'Cd ll4.:11t'-.i 

Retiull\. Appl)'mg Lhe Cox and ~tuan tt\t, tht.• obtaincd results t"\JJ nc..'C' a tltmamg J1.h.tnn: "'f 0.~~ 
days/ycnr (p=:O 14) for thc Grammaccac amJ tlfO. 5 tb)V)t.u (p~ t.W)Ior thl" t·rhl.'<lCC.tl• 
ConciUSIOOS 111C obsen-ed ad\<lOCC of thc bcginmng nc)\\Cnng, I.."'(Utfd t'C COlT'C'I.11cd lO the 10\.~rt'l'l" (l( thc.." 
u.:mpt."Tature. The pollen>. Lht."n"forc. could be con,1dcrcd as a poantcr uf thc chnut1C chank~' Abe.) ~nov. mg th:tt 
19 ycaf') are a relauvely shon period m the chmatc ctunge' 'tud)·. thl) prclumnar) rt:\uhs. ho\\eu:•r tndu~.·c tu 
l..cep on wt th thc effons in this di re tion 

SUPINDATA 13 UNYAVANICH, M 1'. el A T (200J) Thc unpacl of hmate changc on chlld h<allh In 
Ambula lo ry t•cdia trics; 3: -1-t-52. 

INTERGOVERNMENTAL PANEL Q, UMATE C IIANGE (2001). Thml As;~mcnt Repon of \\orktng 
Group 1; The Scicn e of Climatc Changc. C:unbndgc. England Cmnbrihge Um ·ersll) J)rfiS. 

Start of thc pollcn season in so me a rborcaltaxa and wintcr climatc changc 
in Turin (Northern -Haly) from 1983 lo 2003 

Caram iello, R.1
; Sinlscalco, C .1

; Mercall l, L. 2
; Fossa , V.1 & Arob b a , D.' 

1 Dipart imcnto di Oiologi:l \Cgctalé, Univcrsit~ th Tocino and CEBIOVEM. 
Vialc Ma111oh. 25-10 115 Torino. (IU>Iy). 

:! Societa Mctcorologica Subalpina. 'i3 Re . 86· Torino. (lta ly). 
1 

b t. In t. S tudi Liguri, Musco Archcologico del Fina le, Fina le Ligurc. (ltnl)"). 

In reccnt years. wintcr tt mperaturcs (IJeccmbcr·March) in Nonh Westem !tal y ancrco1scd of about 1 "("' 
if comparcd to thc prcvious 30 years. In Turin thc pcn od 19R3-2003 prescntcd a mean value of thc fo UI wmtrr 
momhs of 6. 1gC,wh1lc in the long peri od 1 80-1 980 Lhe va fue is of 4,9°(' In detall, Lhc 1989-90 Yot ntcr seJson 
rcgistercd a mean tempcraturc of 8,0°C, the 1996-97 accounh!d for a 7 ,8°C mean and thc 1997-98 had a mean of 
7,0gC, both thc highest of thc 1753-2003 pcriod. Mi ld win ter tcmpCíJturcs wcrc a lso accompanied by !icvcrc 
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