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J. KOUR IM SKY, V. SATA V A: 

Prispevek k urcoviini nerostit skupiny serpentinu 

EUJ,e o~ onpe~eneHIHt MHHepaJIOB rpynnhi cepneTHHa 

(Pfedlozeno 28. IV. 1954) 

0 nerostech ze skupiny serpentinu byla jiz uvefejnena velka fada 
praci, z nichz novejsi se zabyvaji zejmena otazkou struktury a zmen,. 
ktere tyto nerosty prodelavaji pri zahrivani. Vysledky prad ukazaly, ze 
existuji pouze dva nerosty, aritigorit 1a chrysotil, lisici se svymi fysikal ­
nimi vlastnostmi a vetsinou i vzhledem. Ostatni nerosty teto skupiny, 
oznacovane mnohdy ruznymi nazvy, je nutno pokladat pouze za jejich 
variety, pfip. i za synonyma. 

Pod nazvem ,antigorit" uvadi vetsina autoru makroskopicky lupe­
nite variety serpentinu, jako bementit (zcasti), bowenit, marmolit, pikro­
lit, schweizerit (zcasti), thermofyllit a j . Za ,chrysotil" se pokladajf 
vlaknite odrudyjako ku pf. bementit (zcasti), metaxit, pikrosmin, schwei­
zerit (zcasti), webskyit, williamsit a j. Na.zvem ,serpentin" v uzsim slova 
smyslu byvaji pak oznacovany jeho kusove ;variety, jako barettit, der­
matin, enofit, hydrofit, iddingsit, ofit, pyknotrop, schweizerit (zcasti) ~ 
vorhauserit atd. 

Z novych praci, zabyvajicich se strukturou serpentinovych nerostu~ 
je patrno, ze vnitrrii stavba antigoritu i chrysotilu je velmi podobna (liL 
32, 41, 40, 26). Ze mezi obema nerosty neni podstatnejsich strukturnich 
rozdilu, je patrno i z jejich rontgenogramu, ktere se od sebe prakticky 
nelisL To plati zejmena pro praskove diagramy, kterych se nejcastej i 
pouziva ,pfi befuem Ulrcovani nerostu pomoci rontgenu. Za mnohem bez­
pecnejsi prostfedek k urcovani je proto mo~no pokladat metodu dife­
rencni thermicke analysy, pfi niz chovani obou nerostu teto skupiny je 
ruzne. 

Okolem teto prace bylo, pfezlkouset do jake miry je mozno spolehat 
pfi urcovani nerostu z.e skupiny serpentinu na vysledky thermickych 
analys. Pro to byly zkoumany ruzne ;nerosty teto skupiny z nejruznejsich 
svetovych nalezisf. Ve vsech pfipadech byly vysledky thermicke analysy 
ovefovany stanovenim optickych konstant, zejmena indexu lomu. De­
hydratacni studie byly pfi tom provedeny metodou diferencni thermicke 
analy,sy. 

. Vysledky thermickych analys ukazuji dVa typy nerostu; chrysotii 
jevi dehydratacni minimum pfi 680-700 oc! antigorit teprve pfi' 780-
- 800 oc. Za dehydrataci nasleduje u obou nerostu krystalisacni maxi­
mum, odpovidajici tvorbe olivinu, a to u chrysotilu ponekud nize (800-
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-810 OC). U antigoritu je mE'me vyvinute a byva posunuto az na 820-
-840 oc. 

Stejne dehydratacni minimum jako u chrysotilu bylo zjiSteno u hyd­
rofitu (Taberg), pikrosminu (Sverdlovsik), vorhauseritu (Val di Fiemrne) 
a marmolitu (vsechny zkoumane vzorky). Antigoritove dehydratacni rni­
nimum m,aji tez nerosty: pikrosmin (Greiner), barettit (Traversella), an­
tigorit (Dobsina) , antigorit (Val Antigorio) a pikrolity (Taberg a P.fisec­
nice ). Krome toho se vyskytuji nerosty, jevici obe dehydratacni minima 
s ruznou pomernou velikosti: webskyit (Am'elose ), v nemz pfevazuje 
antigorit, williamsit (Lancaster Co.) rovnez s pfevahou antigoritove sloz­
ky, dale pyknotrop (\Ji/aldheim) a pikrolit (Slatinka), V nemz pfevazuje 
chysotil, a metaxit (Letovice ). 

Tyto vysledky diferencnich thermickych analys byly ovefovany ur ·­
cenim optickych konstant vsech uvedenych nerostu: 

Hydrofit- vlaknity- Taberg (Smaland), Svedsko: Thermicka a!).a­
lysa, opticke konstanty i vzhled dokazuji, ze jde o .chrysotil. 

Pikrosmin - vlaknity - Sverdlovsk (Ural), SSSR: Thermicka ana­
lysa, opticke kornstanty i vzhled dokazuji, ze jde o chrysotil. 

Vorhauserit - kusovy ----: Val di Fiemme, sev. Italie: Z vysledku 
thermicke analysy je patrno, ze jde o chrysotil. Vzhledern k tomu, ze 
v mikroskopu je tento nerost temef opakni, nejsou indexy lomu smero­
datne. 

Marmolit: 1. kusovy- Mornshausen (Hessensko), Nemecko, 
2. listkovity - Reichenstein, Polske Slezsko, 
4. vlaknity - Staten Island (New York), USA. 
3. vlaknity - Lizard Point (Cornwall), Anglie, 

Thermicke arnalysy i opticke konstanty dokazuji, ze nejde ani v je­
dinem z uvedenych pfipadu o antigorit, ke kteremu byva marmolit pri­
fazovan (38), nybrz ze jde o chrysotil. 

Pikrosmin - tabulkovity - Greiner, Zillertal (Tiroly), Rakousko: 
Z vysledku thermicke analysy i z optickych ikonstant je patrno, ze na roz­
dil od pilkrosminu ze Sverdlovska nejde o chrysotil, nybrz o antigorit. 

Barettit - paprscity - Traversella (Piemont) sev. Italie: Thermicka 
analysa i opticke konstanty dokazuji, ze jde o antigorit. 

Antigorit - kusova smes antigoritu a chrysotilu se znacnou pfe-­
vahou antigoritu- Dobsina, Slovensko: Thermicka analysa i opticke kon..: 
stanty dokazuji, ze jde o antigorit. Ziskane indexy lomu jsou vsak znac­
ne nizsi, nez prumer:ne hodnoty antigoritu. Odlisnost konstant je zfejme 
zpusobena znacnym stupnem zvetrani. 

Antigorit - lupenity - Val Antigorio (Piemont), sev. Italie: Pokla­
dan za typicky antigorit. 

Pikrolit: 1. lupenity - Taberg (Srna.land), Svedsko; 
2. lupenity - Pfisecnice, Cechy. 

Vysledky thermickych analys, opticke lkonstanty a z vets! casti 
i vzhled dokazuji, ze jde o antigorit. 

Webskyit - kusovy - Amelose (Bindenkopf), Nemecko: Thermicka 
a:nalysa nasvedcuje tomu, ze jde 0 smes chrysotilu a antigoritu s pfeva­
hou antigoritove slozky. Pfesne urceni optickych konstant neni mozne, 
patrne jde o smes temef mikrosikopickych krystalku obou nerostu. 
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Williamsit - kusovy - Lancaster Co. (Pennsylvania) USA: Podle 
thermicke analysy jde o smes antigoritu a chrysotilu s prevahou anti-
goritu. Tomu nasvedcuji i opticke konstam.ty. · 

Pyknotrop - lkusovy - Waldheim (Sasko), Nemecko: Podle ther­
micke analysyjde o smes antigoritu a chrysotilu. V m'ikroskopu je patrno, 
.Ze jde o velmi nehom.ogenni smes, ve ktere prevUida serpentin. Zmerene 
indexy lomu neuspokojuji. 

Pikrolit - vlaknity - Slatinka u Letovic, Morava: Thermicka ana­
lysa dokazuje, .Ze jde o smes chrysotilu a antigoritu s prevahou chryso­
tilu. Optickym vyzkumem byla tato skutecnost potvrzena, i !kdyz zcela 
bezpecne byly urceny pouze indexy lomu chrysotilu. 

Metaxit- kusovy- Letovice, Morava: Thermicka an:alysa dokazuje, 
.Ze jde o sm·es chrysotilu a antigor~tu. Obe slozky byly urceny i mi!krosko­
picky. 

Diskuse v(Jsledku: 

z uvedenych vysledku je patrno, ze urcovani nerostu ze skupiny 
serpentinu pomod diferencni thermicke analysy je mozno pokladat za 
zcela bezpecne. Vysledky ldale ukazuji, ze makroslkopicky vzhled neni 
vzdy zarucenym kriteriem. pfi rozlisovani antigoritu a chrysotilu, i kdyz 
antigorit byva vetsinou lupenity az tabulkovity a chrysotil vlaknity az 
stebelnaty. Zcela kusove agregaty, oznacovane dosud vetsinou jako ser­
pentin V UZSlffi slova smyslu, je V mnoha pfipadech mozno rovnez zafadit 
do nektere z obou podskupin. Nazvu serpentin V uz.sim slova smyslu do­
porucujeme proto nadale pouzivat ·, pouze pro smesi obou nerostu bez 
ohledu na makroskopicky vzhled i zpusob vyskytu. 

* 
0 MI1HepaJiaX 3TOH rpyiiiibl orry6JII1KOBaiHO 60JihlllOe KOJIWieCTBO pa-

601'. B HoBeHlllHX oco6oe BHHMaHHe rrocBHmeno HonpocaM CTPYKTYP 11 

TepMH4eCKHX H3MeHeHHI1 3THX MHIHep:aJioB. B pesyJihTaTe ycraHOBJieno 

CyiJJ,eCTBOBaHHe TOJihKO ,ZJ,Byx MI1HepaJIO'B aHTI1rOpi1Ta H Xrpi130THJia, KOTO­

pbie OT JII14aJOTCH KaK qm3Hl.JeOKI1MI1 •CBOHCTBaMI1 Ta'K I1 1CBO'I1M ra6I1TYCOM. 

O 'tTaJihHhie MHHepaJihi aroM: rpyrrrrhi pasnoo6pa3HhiX nasBa'HI1!1 ·CJie,ZJ,yeT 

C4I1TaTh JII1lllb pa31HOBU,ZJ,HOCTHMI1, l1Jitl1 C.I1HOHHMaMI1. 

EoJihlllH:HCTBO I1CCJie.rr.oBaT·eJiei1: K «aHTHro:pHTY» OTHOCHT rrJiaCTHH­

l.laThie pa3i'HOBI1,Z:~HOCTI1 cepneHTHHa, Ka:K 6eMe'HTI1T (qaCTI1l.JHO ), 6oyeHMT, 

MapMOJIHT, III1KpOJII1T, lll:Bei1:u:epi1T (qaCTI1l.JHO); TepMOcpi1JIJII1T I1 T. ,ll_: 

K «Xpi130'I'I1JIY» oTHOCHT BOJIOCHCThi·e pasnocr11 'ceprreHTHHa, KaK na­

npHMep - 6eMeHTI1T (qaCTI1l.JHO), MeTaKCHT, III1K,POCMI11H, II1Bei1u:erpi1T 

(qacTHl.J'HO), Be6cKHHT, BHJIJI'I1H'MCI1T 11 ,z::r,;p. Co6cTBeHHO «ceprreHTH'HOM» 

C4HTaeTCH MaOCI1BHaH pa3'HOBHH,ZJ,O•CTh, 'KaK HanpHMep - 6apeTTHT, ,ZI,ep ­

MaTHiH, 3iHOcpHt, · rn,ZI,pocpHT, I1,ZJ, . .IJil1Hf'CI1T, Ocpi1T, 'IlHKpOTpOII, II1Bei1u:epHT 

('qacTHl.JHO), cpopxaysepi1T 11 T. ,ZJ,. 

I13 HOBhiX pa.6oT, IIOCBHIIl..eHHhiX CTpyKrype MH:HepaJIOB rrpyiiiihl cep­

IIeHTHHa, · .BI1)I.'HO, l.JTO BIHyrpeHHee 'CTpOeHilf.e aHTHrOpi1Ta I1 Xpi130THJia 

oqeHh cKo.rr.no (JIHT. 32,41, ·40,26). Ha · OTCYTCTmre OKOJihKo JIH6o Ba)I{HhiX 

pasjrlfl.JHH B •CTpY,KType yKa3biBaJOT I1X peHTreiHOrpaMMhl, KOTOtphie rrpaKTH· 

qec:KH nol.JTH He tp.asJinqHl\1hr. Ooo6eHHO xopolllO 3TO HJIJIJOCTp·HpyiOT "no-

5 



pOlllKOrpaMMbi (A:e6aerpaMMbi) 3THX MHHepaJIOB. bOJiee Ha,IT,e)f{HbiM G10-

C060'M orrpe.z:r.eJieHHH HX HBJIHeTCH ,l.l;HcpcpepeHIJ,HaJibHbiH TepMW1eC'KHH aHa­

JIH3, npH KOTOpO'M o6a MHHapaJia 3TOH rpynnbi Be,l.l;yT ce6H pa3JIHLIHO. 

3a,rr,aqeJ1 rrpe,rr,JiaraeMoi1 pa6oTbi, 6hrJia rrpoBepKa ,rr,o KaKot'r c-reneHH 

MO)f{HO ITOJiaraTbCH IT'PH onpe,l.l;eJieHHH MHHepaJlOB rpynnbl cepneHTHHa 

Ha pe3yJibTaTbi TepMHLieCKHX aHaJIH30B. ,L:LJIH perne'HHH 3TOfO ;BOIT.poca 

6hiJI HCCJie,z:r,oBaH pH,z:r, MHiHepaJIOB H3 pa3JIHLIHbiX MecTopo)f{~eHHH c£eTa. 

Bo Bcex ;CJiyLiaHx pe3yJihTaTbi TepMHLieCKHX aHaJIH30B :rrpoBepHmrch orrTH­

LieCKUM MeTO,li,OM (onpe.z:r.eJIHJIUCb HX OITTH'LieCKHe KOH'CTaHTbi, oco6eHHO, 

r JI 3iBH e Hill He IT O'Ka3aTeJIH np eJl'O MJI eHHH). 0 6e3£ O)f{HB aHH e rrpo H3H O,ll,HJIO Cb 

MeTO,l.l;OM ,li,WpcpepeHIJ,HaJibHOfO TepMHT-IeCKOfO aHaJIH3a. 

Pe3yJihTaTbi TepMHLieoKoro H3yLieHHH yKa3biBaroT Ha .ll.Bil TUna MH­

nepaJioB; y XpH30THJia Ha6JIIO,l.l;aei'CH MHHHMYM o6e'3BO)f{UBaHHH npH 

680--7000 C, y aHTHrOpHTa OH /HetC!KOJibKO Bbillle 780-8000 (. f1ocJie 3T0f0 

MHHHMyMa y 060HX MHHepaJIOB CJie,l.l;,yeT KpUCTaJIJI;H3aiJ,HOHHbiH MaKCHMyM, 

KOTOpbiH OTBeqaeT o6pa30BaHHIO OJIHBHHa, npHLieM y XpH3UI'HJia OH Jie)f{HT 

Me)f{AY 800'-----810° C, a y aHTHropHTa HeCKOJibKO Bhrrne (820~8400 C) H 

He TaK pe3KO Bbipa)f{eH. . 

O,ll;hHa'KO!BbJ.e ·C . xpH30THJIOM MHHHMYMbi . o6e:3BO)f{HBaHHH Ha6JIIO,l.l;.a­

JIUCb y fH,l.l;pocpHTa (Ta6epr), ITHKpOCMHHa (CBep.ll.JIOBCK), cpopxay3e1pHTa 

(BaJI ,l.l;e <l>beMM) I1 MapMOJIHT3 (BO BCeX HCCJie.II.OBa.HHbiX o6pa3u,ax). AHTH­

ropaTOBbiH MH'HaMyM o6e3HO)f{HBaHHH Ha6JIIO,IT,aJICH y ·CJie.ll.yiOIII,HX MHHe­

paJIOB: ITUKpOCMH'H (f•pei1Hep), 6apeTTHT (TpaBepceJIJia), aHTHrOpHT (,[1,06-

lllHHa) H y rruK:pOJIHTOB (Ta6epr H f1p)f{uceLI'HHIJ,a). KpoMe Toro !Ha6Jiro­

,ZJ,aJiucb MHHepaJibl 060HMH MHHH'MyMaMH o6e3BO)f{HB3HHH pa3JIH4HOH 

OTIHOCHTeJibiHOH B·eJIHl-J:HHbl. K HHM OTHO<CHTCH: Be6CKHHT -(AMeJI03e), B KO­

TOpOM npe06Jia.ll.,aeT aHTHropHT; BHJIJIHaMCHT ( OKpyr J13HK3CTp ), TaK)f{e 

C rrpeo6Jia,l.l;,aHHeM aHTHrOpHTOBOH KOMTIO'HeHTbi; 3aTeM, · ITHKHOTporr' 

(BaJI.,l.l;reHM) H I1HpKOJIHT (CJia.T!HHKa), B KOTOpbiX npeo6Jia,l.l;,aeT Xpi130THJl 

If MeTaKCHT ( J1eTOBHIJ,I1) . . 

Pe3yJibTaTbi ,l.l;Hcpcp·epeHu,HaJihHbiX TepMHLiecKHX aHaJIH30B y cJieAyro­

III,HX MHHepa.JIOB 6biJIH rrponepeHbi onpe,l.l;eJieHHeM OITTHl-J:eCKHX KOHCTaHT: 

FMJ(po(fmr - BOJIOKHHCTbiH - Ta6epr (CMaJiaH.ll.), lllBeiJ,HH. TepMH­

LieCKHH aHa.JIH3, OITTlfl-J:eCKHe KOHCTaHTbl H ra6HTYC fOBOp:HT 0 TOM, l-J:TO 

3TO XpH30TlfJI. 

flMKpocMMH - soJioKHI:ICTbiH - CBep)J.JIO'BCK (YpaJI), CCCP. TepMH­

qecKHH aHaJIH3, OITTHLieCKHe KOHCTaHTbl If ra6aTyc CBH,l.l;eTeJibCTBYIOT 

0 XpH30THJie. . 

4>opxay3epur - MaCCHBHhrfr - BaJI ,l.l;H <l>beMM, ceB. I1TaJIHH. l13 pe-

3YJibTaTOB re:pMHLiecKoro aHaJIH3a BH,li;HO, LITO aTo xpH30THJI. B BHAY Toro, 

l-J:TO B lllJIHcpe 3TOT MH'HepaJI TIOLITH OITaKOBbiH, ITOKa3aTeJIH npeJl'OMJieH'HH 

He HBJIHIOTCH pyKoBO.ll.HIII,HMH rrpH3HaKaMH . . 

MapMOJIHT: 1 - KOMTiaKTHbiH- MopHxay3eH (fecceH), fepMaHHH, 

2 - JIHCTOBaTbiH - Pei1x:eHlllTei1H, BoJihCKaH CHJie3'lfH, 

3-BOJIOKHHCTbiH- J1H3app, Boi1liT (KopHyeJI), AHrJIHH, 

4- BOJIOKHHCTbiH- CTaT·eH HcJia'H.,li. (HbiQ YiopK), ClllA. 

,L:LaHHhie TepMHLieCKOD:b a:Hamf'3a H _ OIITHLieCKHe KOHCT3HTbi fOBOpHT 

0 TOM, l-J:TO 'BCe 3TH MHHepaJibl HBJIHIOTCH XpH3·0THJIO'M, a He 3HTI-'~ropHTOM, 

K KO:TOpOIMY HHOr .21.a npHLIHCJIHIOT MapMOJIHT (JIHT. 38). 
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llHKpOCMMH - ra6JH1Tl!3TbiH - rpeH:Hep, UHJIJiepraJib, THpOJib, 

A ·BCTpHH. l13 pe3yJihTaToB repMHLie·CKoro aiHaJIH3a H onTHLieCKHX KOH'CTaHT 

BHJI.HO, LITO B or JIHLIHe OT nHKp.OCMHHa !13 Cnep]J;JIO'BCKa, aro He xpH30THJI 

a a'HTHTOpHT. 

. . EapeTTMT - pa,ZI,HaJibHO-JIYl.fHCTbiH - TpaBepceJIJia (ObeMOHT), ceB. 

l1TaJU1H. Te:pMHLieCKHH aHaJIH3 If OilTHLieCl{He KOHCTaHTbi OBH,ZJ,eTeJI~CTBYIOT 
0 TOM, l!TO 3TO aHTlfrOpHT. 

Aliruropur - 'MaOCHBHaH cMecb aHTHropHTa H xpH30JIHTa c CHJibHbiM 

npeo6Jia,LI;3HHeM 3HTHrOpHTa - ,IJ,o6IIII1'H3 (CJIOB31KI1H). )J,aHHbie TepMH­

LieCKOfO 3H3JIH3a I1 OTITH'l!eCIKHe 'KOHCTaHTbi fOBOpHT 0 3HTI1fOpHTe. 0oJiy­

LieHHbie TIOKa3aTeJII1 npeJIO'MJieHHH . 3H3LII1TeJihHO iHHMe cpeJI,'HHX 3'1:IaLieHI1H 

3HTI1rOp'I1Ta, qTo Bbl3B3JIO H01BH,IT.I1MO'MY BhiBeTpHBaHHeM HCCJie,LI;OBa'HHOfO 
o6pa3u;a. · · 

· AHTMropur ~ nJiaCTHHLiaTbiH - BaJI AHTHropHo (Ob:eMOHT), ceB. 

l1raJIHH. CLIHTaercH THIIHLIHbrM anru:ropHTOM. · 

llHKpOJIMT - rrJiaCTHiHLiaTbiH - Ta6e:pr (CMaJiaHJI.), illBeU.HH; 

- TIJiaCTHHLiaTbiH - OpMuceLIHHU.a, llexHH. 

Pe3yJibT3'l'bi TepMHLiecKoro aHaJII13a, orrTHLieCKHe 'KOHCTaHTbi a 6oJib­

IIIei1 '43CTbiO I1 BHelllHHH 06JIHK CBH,ll;eTeJib:CTBYIOT 0 TO'M, l!TO .3TO 3'HTI1-

ropHT. 
Be6cKaJ1T - MaCCH'BiHbiH - AMeJI03e (6HH,IT.eHKOncp), repMaHHH. 

TepMHLieCKHH aHaJII13 ·cBH,ll,eTeJibCTByer o TO'M, LITO 3,ZJ,ecb HMeeM ,n;;eJio 

CO ·CMeCbiO XpHSOTHJia 'If 31HTHPOpi1Ta, •C rrpeo6Jia,rr,aHneM IIOCJie.ll,;'Hero. 

ToLIHoe onpe.,n;,eJieHHe onTHLJ.eC'KHX K.otHCTaHT HeB03MOMHo, BepoHTHO 

HMeeM 3,ZJ,e'Cb )J,eJIO •CO ·OM.eCbiO MHKpOCKOIIH'LieCKHX KpHCTaJIJIHKO'B 060.I1X 

MHHepaJIOB. 
BHJIJIMHMCMT :____ MaCCHIBIHbiH - oKpyr JiaHK3CTp · (DencHJib'BaHHH), 

CWA. ITo ,ZJ,aHHbiM repiMHLieoKoro aHaJIH3a 3,n;ecb HMeeM ,.QeJio ·CO ·C'MeCbiO 

3H'fHrOpHTa H Xpi130THJia, C npe06Jia,L(3'HHeM nepBOf'O. 0 TOMMe f'OBOpHT 

I1 OIITHLieCKHe KOlHICT3HTbl. 

nHKHOTpOII - MaCCHBHbiH - BaJib,ZJ,reHM (CaWCOHHH), fepMaHHH . 

,[LaiHHble TepMHLieC'KOfO aHaJII13a fOBOpHT 0 •CMe'CH aHTH<rOpHTa I1 Xpi130-

TI1Jia. B Milf·KpOCKOTie BH)J,HM :BeCbMa_ HeO,ZJ,HOpO,ZI,HYIO ·OMeCb, B KOT·OpOH 

rrpeo6Jia,ZJ,aeT ·cepneHTHH. l13MepeH<HbJe rroKa3aTeJIH npeJIO'M~7JeHHH He­

y )J,OBJieTBOpHTeJibHbl. 

nHKpOllMT - BOJIOKHHCTbiH _:___ CJiaTHHKa y JieTOBHU., MopaBHH. Tep­

MHLie·C'KI111 3H3.JII13 CBH,ll;eTeJib!CT'ByeT 0 TOM, l!TO nepe)J, Ha'MH CMeCb Xpi1-

30THJia ·ri 3HTI1fOpHTa, B :KOTOpOH npeo6Jia,ZJ,aeT XpH30TI1JI. 3TO 6biJIO 

IIO,LI;.TBep}l{)J,eHO KpHCTaJIJIOOIITHLieCKHMH · 'I1<0CJie)J.'OB3HI1HMI1, XO!H 6biJII1: 

ycraHO'BJieHbi 6e3:CIIOp1HO JII1lllb TIOKa3aTeJia npeJIQiMJieHHH :XpH30THJia. 

MeraKcHt - ·MaccHBRbiH ___:_ J1eTOJ3HI~a, MopaBa. TepM'H~ecKnM: aHa­

JIH3aM AOK3:3•3HO, LITO 3ll.eCb HMe·eM ,l!;eJiO CO CMeCbiO XpH30TI1Jia I1 3HTI1-

ropwra. 06a ·KO'Mfl()Herna 6biJIH onpe,ZI,eJI·eHbl I1 - ·MUKpocKonH~ecKH. 

3aKJJIOl/eHMe. 

BbnuerrpHBe.n.eHHbie pe3yJibTaTbi roBopHT o ToM; LITO onpe,l!;eJieHue 

MUHepaJIOB rpyiiiTbl 1CepneHiTHIHa npH IIOMOUJ,M ,li,H~cpepeHU.HaJihHOfO Tep­

MHLieCKOfO aHaJIH33 BITOJIHe Ha)J,e)KHO. ,[(aJiee, ycTaHO'BJieHO, l!TO ra6HTY'C 

M,HHepaJia He HBJIHeTCH BIIOJIHe Ha,ZJ,eMHbiM lKpHT·epHeM ')J,JIH Orrpe,.QeJie'HIUl 
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8HTI1rOpi1T8- I1 Xpi130TI1Jia, X.Q'TH aHTI1rOpi1T B 60Jlbllli1HCT'Be •CJiyqaeB 6bi­

BaeT ITJiaCTI1HI.J:aTbiM ,ll;O Ta6JIHTI.J:8TOfO a XpH30TI1JI BOJIOKHI1CTbiH ,ll;O CTe-

6eJibi.J:aTOfO. MaocH:BIHbie o6pa3IJ.bi, orrpe.n:.eJIHeMbie .n;.o cHx rrop, KaK co6-

CTBeHHO cepneHTHH, B MHOf'I1X ·CJiyi.J:aHX MOMHO 3ai.J:I1CJII1Tb K O,ll;HOH I13 

no.zx.rpynrr. H0·3TOMY peKOMeH,n;yeTCH IIOJih3-0BaTbCH Ha3BaHI1eiM ceprreHTHH 

B 6y.zx.yiii:eM JII1lllb ,ll.JIH CMecei1 060I1X MHHepaJIOB He3ilBI1CI1MO OT BHelllHero 

06JIUKa (ra6HTyca) I1 npOHCXOM,ll.eHHH. 

A Contribution to the Question of the Determination of Minerals 
of Serpentine Group 

Many articles on the minerals of serpentine group have already been 
published. The most recent are concerned especially with the structure 
and the changes that those minerals are going through when heated. The 
authors have come to the conclusion that there exist only two kinds of 
minerals that may be so called: antigorite and chrysotile; the others, de­
noted by various names, are to be classified as merevarieties of the two, 
may they be ever so characteristic by their appearance. · 

Antigorite and chrysotile are sometimes found quite pure, someti-­
mes mixed with each other. Antigorite occurs mostly in the form of leaf­
like, generally' dark-green or yellow-green aggregates. It is perfectly 
cleavable by the base plane (001), and easily c]eavable by the pinacoid 
(010). Chrysotile, as a rule, for'ms finely fibrous yellow-green aggregates 
of silken lustre. As distinguished from antigorite it is cleavable by the 
vertical prism (110). 

The majorityof the authors, by the name of "antigorite", mean the 
macroscopically leaf-like varieties of serpentine, like bementite (partly), 
metaxite, picromine, schweizerite (partly), webskyite, williamsite, and 
others. By the nam'e of "serpentine", in the _narrower sense of the term, 
lump varieties of it are denoted ilke barettite, dermatine, enophite, hy­
drophite, iddingsite, ophite, pycnotrope, schweizerite (partly), vorhau­
serite, and others. By the name of "se:rpentine" we m·earn a mineral whose 
prevailing part is made up of the fibres of chrysotile, sometimes rnixed 
with antigorite, and the rem·ainder is the residues of olivine, more rarely 
of another original mineral. 

From the recently published articles, concerned with the structure 
of serpentine minerals_ we :see that the jointed structures of antigorite 
and chrysotile are very similar. So the lattice constants show a complete 
congruency (Epprecht - Brandenberger - 30): 

Chrysotile: Antigor'ite: 
Thedford Mines, Quebec Val Antigorio, Piemont 

ao = 14,66 A . Co 14,35 (\. 
bo = 9,24 A .bo = 9,25 ·A . 
Co = 5,33 A · Ho = 5,3 A . 

elong. 11 ·c. c ~ l. to the plane . of the layers. 
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Similar results have been obtained by W. Bragg (39), B. E. Warren 
(38), and E. Aruja (24). · 

The X-rays diagrams of · the two minerals show as well, that there 
are rto substantial structural differences between them. Aruja (24) men­
tions only one single difference in the rotation diagrams of the two mi­
nerals. The point reflexes (Okl) of the X-rays diagram of chysotile are 
coherently blurred, while the same reflexes of antigorite are sharp 
enough. · 

The structure of chJrysotile was at first described as a chain-struc­
ture (39), -later on as a leaf-like one (40). Warren's and Bragg's 'idea is 
that the tetrahedrons of Si04 form double chains Si4011, which are joined 
in some kind of double leaves with brucite groups composed of 
Mg02/0Hj4 or Mg 50 6jOHj6jH20j. An instructive picture has been presented 
by Brandenberger (26) (pict. 1)~ It shows a perpendicular cut to the chains, 
i. e. a parallel one with the plane (001). The chains Si40 11 are marked 
with simple lines, the stripes Mg50 6jOHJ6/H20 are :hatched diagonally. 
The double leaves are to be seen well in the picture. Unsaturated valen­
ces between the chains are levelled by ions of Mg between the double cir­
cles). It fs possible, according to Brandenberger, that the double chains 
can unite into manifold ones and so can the stripes Mg/0, 0Hj6• That leads 
then to structure of various arrangements, from the ideal structure of 
chrysotile itself with regularly distr1buted chains up to the pure leaf-like 
structure, that was anticipated by B. E. Warren and K. H. Hering (40). 

Those differences cannot be sufficiently shown in powder diagrams, 
which are mostly used for the determination of minerals with X-rays. Nor 
can the difference in rotation diagrams of the two minerals, which 
Aruja has mantioned, be thought :satisfactory. It is much safer to have 
therri determinated by differencial thermal analysis, in which the two mi-
nerals of this group behave differently. · 

During the heating of chrysotile and antigorite a gradual dehydra­
tion takes-place, then comes the .destruction of the crystal lattice and, 
in the end, the formation of olivine (30). The two minerals differ in the 
fact that chrysotile loses 'a part of its water as so01n as between 300-
550 °C, while antigorite shows no change yet. The gratest dehydration 
(the loss of hydroxyl water), according to Epprecht ' and Brandenber­
ger, sets in with both the minerals between 550-600 °C. At the same 
time an amorphous matter is formed which with chrysotile at 600 °C~ 
with antigorite no sooner than at 700 oc, changes for olivine. Besides oli­
vine another amorphous phase is formed, from which, ·at the heat of 
1100 °C, enstatite results. 

The purpose of this article has been to examine, to what extent it is 
possible, in the determination of serpentine group minerals, to depend 
on the results of th,ermal ,analyses. That is why various minerals of this 
group coming from various places of deposits in the world have been 
studied. I111 all cases the results of DTA have been proved by optic con­
stants, especially bY: refracti~e indices. 
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(Experimental Part) . 

Here is the list of the minerals that have been examined. The samples 
of all of them were placed at our disposal through ·the kindness of the 
National Museum in Prague from their mineralogical collections. 

Table L 

Mineral 
I 

Place of derposits 
I 

law. No 
I 

Appearance 

1. Hydrophite Tab erg - iSma.Iand- 21.·4·21 fibrous 
Sweden '21.3·5.3 

:2. IPicrosmine Sverd'lovsk - 21.!4128 fibrous 
IS!SSR - Ural 

3. Vorhauserite Val di Fiemme - 21.-4124 lump-shaped 
North Italy 

4. Ma·rmolite Mornshausen - 21.40H lump-shaped 
Hessia- GE>rmany 

5. MaJrmoUte Reichenstei>n - ~2lo40<7 'leaf-like 
/S.ilesia - •Poland 

6. Marmolite Lizard !Poilnt - 21.416 fibrous 
CornwaJll - England 

7. Marmolite Staten Island - Q.1.411 fibrous 
USA 

18, P~orosmine Greiner - ZillertaJl - 12'1.982 slate-like 
Tyrol --,· Austria 

9. iBarettite T,raversel'la - Piemont '25.042 ray-1ike 
- Italy 

1!0. Antigorite nobsimi _ , Slovakia not. inv. a mixture of an-
tilgorite amd 
ahrysotile lumps 

'11. Antigorite Val Antigorio - '2!1.375 leaf- like 
:Piemont - Italy 

112. Pic.rolite Prisecnice - Bohemia 121.388 leaf-like 

13. IPicrolite Tab erg - . Smaland - ·2il.39-9 leaf-like 
!S·weden 

H. Webskyite AmelosE> - BindelDkopf 124.3013 lump-shaped 
.;___ Ge.rmany 

'15 WiQliamsite Lancaster Co. - IPenn., !21.4123 I ump...;·shaped 
USA 

'16. Pycnot<rape Waldheim - Saxony - .21,:4g,o lump-shaiPed 
Germany 

17. IPicrolite Slatinka near . iLetovice, 31.68>0 fibrous 
Mora via 

118. Metaxite Letovice - . Moravia 120:031 lurnip-·shaped 
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Methods used in DTA: 

Dehydration experiments were formerly executed by a sta,tic 
method, i. e. by gradual heating of the :samples up to equilibrium and 
then by weighing of them. In our experiments in dehydration we have 
used a dynamic method, the differential thermal analysis. The analysis 
has been made in a standard way with ceramic bloc, Pt-PtRh thermo­
piles with the heat gradation of 10 '0/min., and with Le Chatelier-Saladine 
(25) registration system. 

Microscopic determinations: 
Antigorite differs;from chrysotile first in its higher refractive index 

and in a negative optic character. In a microscopic determination a 
further difference arises from the -above mentioned - different clea­
vability of the two minerals. In the majority of cases the refractive in­
dices of salte-like antigorite, in consequen8e of its cleavability in two di­
rections, can be determinated in' all the three directions. With the fibrous 
chrysotile, on the contrary, only two refractive indices can be determi­
nated. Is the direction of cleavability that of vertical prism (110) and 
the direction of extended fibres = c ~-' y, it is not possible correctly to 
distinguish the refractive indices for the crystalographic directions X and 
Y without using the universal table. 

The results are as follows: 

DTA show two types of minerals; chrysotile has its dehydration mi­
nimum at 680-700 °C, antigorite at 780-800 °C. The dehydration with 
both the minerals is followed by a crystallization ma'ximum correspon·­
ding to the formation of olivine: with chrysotile a Iittle lower (800-
-810 DC), with antigorite it is less developed and usually appears as late 
as 820-840 °C. 

The same dehydration minimums as chrysotile show: hydrophite (Ta­
berg), picrosmine (Sverdlovsk), vorhauserite (Val di Fiemme), marmolite 
(all the samples that have been examin.ed). 

Dehydration minimums like that of antigorite possess the minerals: 
picrosmine (Greiner), barettite (Traversella), aritigorite (Dobsina), anti­
gorite (Val Antigorio ), and picrolites (Taberg and Pfisecnice ). 

Besides this there are minerals showing both dehydration minimums 
of various comparative height: webskyite (Amelose) and williamsite 
(Lancaster Co.), in both of which antigorite prevails, pyknotrope (Wald­
heim), picrolite (Slatinka) where chrysotile prevails, and metaxite (Le­
tovice). 

The results of DT A are dem;onstrated in the picture 2 .. 

Optic constants: Refractive indices are shown in the following table: 
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Table H. 

Mineral na nl) !11.y d 

Hydrophite - Taberg na, 13 == 1·,549 1,5159 >0,010 

Picrosmine ____.Ural 1,5149 1,55•9 >o.ow 

Vorhauserite - FiemmE' n=1,56 

Marmolite -
Hessia na, 13 = '1,5150 1,;560 >O,OilO 
Silesia 1,55'1 1,'568 >0,0·07 
Lizard .Point 1·,5i49 1,5r57 >0•,00•8 
Staten I. 1,5·51 11,5·58 >0,007 

Picrosmine - Greiner 1,'5;518 1,516·2 1,5166 >o.oo8 

Barettite - IPiemont :1,.5:64 1,.567 >0,0·0:3 

Antigorite - Dobsina '1,536 '1,5·46 11,·549 0,013 
Val Antigorjo 1,5160 1,1517.2 1,5·73 (},013 

Picrolite - Bohemia 1,'56•4 '1,·5:6·8 1,575 o,ou 

Picrolite . - Taherg n = 1,5167 
WebskyitE' - Amelose 1,55:5 

WHliamsite - USA 1. na, 13 = 1,54'0 1,549 >o •. oog 

12. 1,5'62 :1,•5165 :1,5166. 0.,0014 

PicnotTope - Saxony 1. n1 = 11,5!6;7 
12. nz = 1,5'6.5 

Piorolite -' Moravia 1. <ha, 13 = 1,545 1,5•56 >O,·Oll 

2. nz = 1,·569 

Metaxite - Mora via 1. na, 13 = 1,5·5.0 1,558 >0,008 

'2. '11,515•8 1,5163 >0,005 

Determination of the individual minerals: 

Hydrophite: Denominated by Svanberg (22-1831). Appearance: 
lump-shaped and fibrous; colour: dark grey-green serpentine from Ta­
be.rg in Sweden. Contains a relatively high per cent of water (see anal.) 
Websky (23- 1858) thinks it to be a metaxite (a less valuable chrysotile 
as best), rich in iron (see anal.). In the microscope it can he seen that the 
greater contents of Fe was caused by rich impregnation of the mineral 
by magnesite, consequently not by isomorphous admixtures to it. The 
low refractive indices corroborate this opinion. DTA, optic constants 
and appearance prove it to be a chrysotile. 
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Picrosmine: First described by W. Haidinger of Engelsburg ~ Place 
of deposits: near Prfsecnice . in Bohemia (see Mohs --- 15 ~ 1825). The 
material from Sverdlovsk in Ural forms long, paralelly fibrous and even 
stalks-like, light greenish and even grey-green aggregates. It oGcurs. 
commonly with typical serpentine asbest, forming narow veins or even 
mighty layers in compact grey green serpentine. DTA, optic constants 
and appearance pTove it to be a chrysotile. 

Vorhauserite: Described by Kenngott (13-1856) as a lump­
shaped mineral, of a darlk pitch brown :swarthy green colour, of a cockle­
shell or coarse fracture, found on the hill Monzoni in the valey of Val di 
Fassa in northern Italy. Des Cloizeaux (7- 1862) and Dana (6--1868) in 
their compendiums correctly classify the mineral as a serpentine. H. 
Strunz (37) thinks the name of vorhauserite to be an obsolete and su·­
perfluous term for a lump-shaped serpentine. 

The sample under examination, quite corresponding to the mineral 
described by Kenngott, has been found in Val di Fiemme closely ad ­
jacent to the valey of Val di Fassa. The results of DTA show that it is a 
chrysotile. As this mineral is almost opague, in the microscope the re­
fractive indices are not desisive. 

Marmolite: as an individual mineral has been described by I. WuttaH 
(16-1822). A 'year later, Vanuxem (23) proved that 'it was serpentine 
and that the originaJ Wuttall's determination was founded on a wrong 
analysis . But the name of marmolite continued to be used for leaf-like 
varieties of serpentine. On Strunz's opinion (38) it is only an absolete, 
and superfluous term 'for antigorite. -

We have examinedthe following sam;ples of marmolite: 
1. from Miornshausen near Marburg (Germany), 
2. from Reichenstein \in Polish Silesia, 
3. from Lizard Point in Cornwall , (England), 
4. from Staten Island, New York, USA. 

Ad 1. Quite lump-shaped light-grey mineral, from the serpentine 
rock situated between Mornhausen ' and Amelose. In the nearest sur­
roundings of the place more minerals of the serpentine group have been 
found, namely chrysotile, picrolite and metaxite. 

Ad 2. Similar to the first, only it forms imperfect brittle leaf-like 
shapes. It occurs in lump-shaped . serpentine with fine - fibrous picro·­
smine, fibrous chrysotile and leaf-like metaxite. In its place of deposits. 
it is accompanied by several kinds of ore minerals, especially by arseno­
pyrite, galenite, lollingite and ·magnesite. Serpentine itself contains, 
according to Ulex (as Hintze mentions 35) as much as 10,65 per cent of 
magnesite and 2,70 per cent of lOllingite. 

Ad 3. Imperfectly coarse-fibrous, brownish or greenly-yellow with 
dirty green parts. Occurs i:n nlpny I places of Lizard District (southern 
Cornwall). 1 

Ad 4. Imperfectly coarse fibrous or leaf-like, brownish and greenly 
yellow. 
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DTA and optic constants 'show -that in: none of the four cases 
mentioned above antigorite can be spo!ken of, but only 'chrysotile. The 
fibres of asbest are only of microscopic dimensions, ·but in all samples 
under examination they are well'visible. 

Picrosmine-Greiner: Coarsely stalk-like or slate-like dark-green 
aggregates penetrated by talc. The results of DTA and optic constants 
:show that in this case 1we have no chrysotile, but antigorite. : 

Barettite - TraverseUa: Imperfectly radially beam,- like, light grey­
brown aggregate. ToStrunz's opinion the term of barettite is an obsolete 
and superfluous name ' for serpentine. DT A and optic constants have 
shown that it is an antigorite. 

Antigorite - Dobsina: Slate-like and short column crystals of micro­
scopic dimensions, occuring with chrysotile in weathered serpentine. The 
results of DTA and optic constants lhave shown ·that it is an antigorite. 
The differences in the constants are obviously caused by a high degree of 
weathering. · 

Antigorite - Val Antigorio: For the first Hme, from this place of 
deposits, determinated by E. Schweizer (19-18.40). Here it forms sheet-
1ike swarthy' green aggregates. It is thought for typical antigorite. 

Picrolite: For the fitst time determinated by J. Hausmann (10-1808). 
It is a mineral of a dirty green or grey colour. It forms, alternately with 
carbonates, veins a!lld coatings in the swarthy green, lump-shaped ser­
pentine near Taberg in Sweden. Later on, the author himself admitted 
of that it might be 'a variety of serpentine, which was then proved by the 
analyses made by Almroth(1-1818) and Lychnell (14-1826). Since that 
time the term of picrolite has been used for some coarsely 'fibrous, stalk­
like or leaf-like kinds of serpentine. 

We have examined the fine fibrous and leaf-like materials from th9 
original locality, accompanied by hydrophite, chlorite and limestone. 
Then we have examined a light and dark-grey-green, leaf-like picrolite 
from Pfisecnice in Bohemia, occurring there in brown-green, much wea­
thered serpentine. The results of DT A, optic constants and, for the most 
part, the appearance as well have shown that it is a sort of antigorite. 

·Webskyite: This name has been ,. given by R. Brauns (2-1884) to 
pitchblack coloured and swarthy-green or brown-green products of the 
decomposition of serpentine, which occur in lum!p-shaped aggregates 
with spherical surface near Amelose and Bottenhorn in Hessia. On the 
opinion of Strunz (38) the term is an obsolete and superfluous name for 
a fibrous serpentine (Faserserpentin = chrysotile). We have examined 
the material from Amelose. DTA have shown that it is a mtxture of chry­
sotile and antigorite where the .antigorite component prevails. A correct 

. determination of the optic constants is not possible. Obviously the ma­
terial is a mixture of nearly microscopical crystals of antigorite and 
chrysotile. 
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Williamsite: Name given by C. U. Shepard (18-1848). The mineral is 
a very finely fibrous, leaf-like and state-like species of greenish colour. 
lt occurs as filling between serpentine and chlorite in Lancaster Co. -
Texas. R. Hermann !(12- 1851), Smith and Brush\(21:---1853), on the basis 
of analyses, classified it as a serpentine. H. Strunz thinks it to be identi­
·cal with chrysotile. We have :examJned the material from the original 
locality. The results of DTA show it is a mixture of antigorite and chry ­
sotile with prevalence of antigorite. The same has been shown by the 
optic . constants . .In the microscope there are visible 'lighter parts with 
lower refractive indices, corresponding to chrysotile, and darker parts 
with higher indices, approaching to antigorite, but with extraordinary 
low ·double refraction. 

Pyknotrope: A. Breithaupt (3-1831) determinated as pyknotrope 
·coarse lump-shaped aggregates, of grey-white, grey, yellow-grey, red­
grey or brown ;colours, passing into yellow-green serpentine at Wald­
heim in Sa~ony. Fischer (9-1851), by mistake, took it for a mineral 
.akin to saussurite, which it remembers by num1erous little scales of ·mica 
permeating it. On H. Strunz's .opinion it is an impure serpentine. We have 
examined the ·material from the original locality. The results of DTA have 
shown that it is a mixture of antigorite and chrysotile. In the microscope 
it can be ·seen, that it is a very unhomogenous mixture with serpentine 
prevailing. Refractive indices got by measuring are unsatisfactory. Yet 
it is probable that the lower indices correspond to chrysotile, the higher 
to antigorite. · 

Picrolite - Slatinka: Picrolite from Slatinka, near Letovice, which 
has been examined, forn1Js flatly fibrous aggragates of silken lustre 
and of light green or grey-green colour. It occurs in the praces of deposits 
of serpentine with coarse chrysotile. The results of DTA have shown that 
it is a mixture of chrysotile and antigorite with the prevalence of the 
former. This fact has been acknowledged by the optic research. The con­
stants of chrysotile have been determinated beyond doubt. Moreover a 
further admixture has been ascertained whose refractive indices can 
hardly be determinated. Obviously it is an antigori_te. 

Metaxite: As such A. Breithaupt determinated a mineral of imper­
fectly silken luster, faintly transparent, of greenish colour, occurring 
in the shape of coarse lumps in cry,stal limestone near Schwarzenberg in 
Saxony. J. Brauns (2- 1887) took metaxite for a stalk-like variety of ser­
pentine. On :Strunz's opinion it is a less valuable chrysotile as best. 

We· have examined the mataxite from Letovice in Moravia, where 
it forms numerous dark grey-green parallel bundles of finely or coarsely 
fibrous kidney-shaped masses and'pseudomorphoses after little crystals 
of calcite. Coming from the same locality: lump-sh1aped serpentine-du­
nite, zoblitzite, picrolite . and antigorite have been determtinated. DTA 
have shown that they are 1mixtures of chrysotile and antigorite. Both the 
components have-been determinated microscopically as well. 
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Discussion on the flesults: 

The results above mentioned have shown that the determination of 
the minerals pertaining to the serpentine group can be thougt quite cer­
tain. They have also shown that the ·macroscopic appearance is not: 
always a safe criterion for distinguishing antigorite from chrysotile, even. 
when antigorite is .mostly leaf-like and slate-like, and chrysotile fibrous 
or stalk-like. Some lump-shaped aggregates, as yet denoted n1ostly as 
serpentine in the narrower sense of the word, can be classified as per­
taining to one or the other group as well. That is why it is !preferable to­
use the term of serpentine in the narrower sense of the word exclusively 
for the mixtures of the two minerals withoutregard to the macroscopicaL 
appearance and the way of occurrence. 

Tab 1 e s I I I. - V. 

Original analyses 'of the minerals of serpentine group 
under \ examination: 

I. Hydrophite - Taberg anal. by Swanberg (21). 
II. Vorsauserite - Val di Fassa, anal. by Oellache~ (17). 

III. Marmolite - Lizard District, anal., ,by Phillips (18). 
IV. -Picrosmine - Greiner, anal. by Schweizer (21). ! 
V. Antigorite- Val Antigorio, anal. by Stokar- Escher (Kenngott 13.) .. 

VI. Antigorite - Val Antigorio, anal. by Brush (13). 
VII. Picrolite - Taberg, anal. by Almroth (1). 

VIII. Picrolite - Taberg, anal. by Lychnell (14). 
IX. Webskyite - Amelose, anal. by Brauns (2). 
X. Webskyite - Bottenhorn, anal. Brauns (2). 

XI. Williamsite - Lancaster Co., anal. Hermann (12). 
XII. Williamsite - Lancaster Co., anal. Smith - Brush (22). 

XIII. Williamsite- Lancaster Co., anal. Smith - Brush (22). 
XIV. Pyknotrope- Waldheim, anal. Fikenscher (Fallou 8). 

Tab I e H'I. ChrysotHe (anal. I.-Ill.} 

I. 
I 

ll. 
I 

Ill. 

Si02 36,19 . 41,21 
I 

38,7!2 
FeO 2'2,7i3 1,?2 5,07 
MgO 21,08 39,24 ! 34,47 
HzO 16,08 1'6·,16 

I 

16,5·2 
Alz03 2,90 3,01 
MnO 1,6-6 0,·30 
VzOs ·O,t2 
Fez03 1,HO 
NiO 

I 
0,2·9 

Crz03 0,08 
IKzO. 0,31 
Na20 

I 

0.,.716 

100,76 
I 

98,63 
I 

100,.13 
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Tab 1 e IV. - Antigorite {anal. IV.-:VIII.) 
~ 

I I I I I 
IV. V. VI Vl'I. VIII. 

sro2 41,6·9 I 40,8-3 
I 

41,5·8 40.,04 40,98-
FeO 2,017 ·5,84 7,2'2 8,28 .8,94 
M gO 4·0,33 36,:6:2. 3-6,80 38,.8.0 33,44 
H20 1'2,8:2 112,37 }2,.67 

I 
9,08 

I 

12,.8-6 
C02 4,70 '1,73 
Al203 1,56· 3,20 2i60 0,7.3 

; I 
98,41'7 

I 
9.S,8H 

I 
100,187 

I 
100,9() 

I 
98,618 

i 

Tab 1 e V. - Se11pentine (anal. I!X.·-XIV.)' 
! 

I I I I ; I 

' IX. X. XI. XII. XIU. XIV. 

r 

I Si02 34,96 36·,7~ 44,50 4:1,6·0 4!2,6() 45,02 
FeO I 3,·03 3,06 1,39 3,124 1,62 0,·21 
Fei03 9,13 11,512. 
M gO 2:1,97 17,38 - 39.,71 41,1'1 41,910 1:2,60 
H20 31,:04:*) ~2,02*) 1'2,75 12,70 1'2,70 7,03 
Al203 0,7-5 29,.31 
N.tO 0,90 0,50 0,4·0 
K20 4,43 

100,13 
I 

1100/721 100 ,0.0 
I 

99,15 
I 

9·9,212 
I 

9,8,.60 

*) The sum o:f the two waters, as dist>in:guished in the aUJthor's ·original article, 
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REDAKTOR IV AN KLASTERSKY 

J. K our i ni's k y, ··J. ·sat a va : 
PRiS PEVEK K URCOV ANi NEROSTLJ SKUPINY 

A CONTRIBUTION TO THE QUESTION OF THE DETERMINATION 
OF MIN~:B,A.LS OF SERPENTINE 9:ROUP 

V za:fi 1954 vydalo svym nakladem V poctu 1100 vytisku N arodni museum V Praze 
Vytiskl Knihtisk, n. p., zakladni zav. 01 .:v Praze Ill - Cena brozovaneho vytisku 8,20 Kcs 
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