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VYolcanic buildin; mateiials

Tie uge of velcanic rocks in tie nanufacture of !
silicate products has becone a rreguently discussed
topic in scicnvific coufereiices on raw natericls as
well as in litcraturc, It is due to the fact that these
rocxs appecar to be jood Sluxes ond replace feldspars in
MANY Cases.

Volcanic rocks congist of many niicerals crystallized
primarily from tie gslovin;; mejia or tircnsiorned from
primary minerals by the aciion o stewi, ot gases, high
pressurcs and tenperaiures. Yhe ngjority of these volcanie
rocks is represcnved by silicaioes coniidining elkalis and
caleiw, T »1kalice 20 e somi of Jeldepars aid feldspathoid
Toids parvicinnse Lo ohoe creruiouw o noleanic rocks by

60y, armohitole ond cyroemeve s Lo 1Y, v 2in by about 12

-4 4 1Y -,

and biolite vy 4, ¢ Noorly oli tacos wocls eonvein o certain
perceito ;e ol chznleally ool il wxialr,
/53/

In the peirograpliic clenilcuvion ol 7oleaiic rocks
carried out irom wuae vicwpoint o4 cienxlecal cliapogition
tile aluaing is o o Ligh duperieoiuces Ivs content fluctuates
between 24 and 80, bui seldot drops under 30,5 sccordingly
the volcanic rocks ave clongified in acidlic, intermediate
and alkaline oies, althou i theose aoups con hardly be
precisely peparaied. T volcanic rocks often ohow @
considerable alumina countent nttoinin; copecially in rocks
rich in nepheline esg iwci vs 30,6 Tae Jeredce ad ferrous
oxide content lics rarely wider 1, Uit &b liay veach even
205 The 1150 percentae is beiweonn sero (trneen) and 438,
while the calcium oxidc conteni cai approacii 20,5 4 similar
range siiow alkalis where natrium oxide predonminatese.
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Another clagsicicatio: o

Rocls conuainir; quastt: = o1l ling e lies/Cellopars,
Caoadbou/cvecsiy feldopars,
ceerodlondie gooatis, dlorite
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In Beslkd giiedohoid (a ran;e of hilla north of the river
Ohi'e) the beds oi basalis aud phonolites are accomnanicd
a8 a6 rule by thick dopogiis of tuilse /47

In Horth loravia t:1c beds of basalis od phonnlites are
concentrated ero'wmd Bimmatidl. 41w Iwwm deposito ere Unlidoly
vrch 3 km soutia of Druniidl, Venmiws ¢ Volcono aad Velky Roudny
gituated in prcscrved territosy. Wie deposit UnliYsky vreh
is of & conmiderable site gad hags 06 3ov Leea niineds

/5/

In the deposit Uuliislyf vrea volcaric rocks overlap
subjacent beds {ilmskE droby,uvrica aliceriaie lave flows,
tuffs and agglonceratene Wie deposiis of turis are 20 = 35 n
thicke. '

/6/

In Slovakia tiweie arce oi:iplce deposiis of turlfus north
of Polana ciud Detva viero heds ol andesite ove separated
by thick deposits or a, v lomnrated tulis,

/1/

Furtier depoaiis oi qudrcive tufls in Slovakia are in
kiovm localities Sve Boledily, Leuncrovee, Cajkov and Veikd
v - 3
Truae Banalt tuflin cccur at ilhdnjov,

\ /o/

As well &u the esteonsive localiticg of basalt {turllo
in Doupov ilountains caciiy; Ay Joi ao Yodhornay and excvendin,;
in nortien dircction %o imded i Doiwenin siwirld be mentloned.
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Thonolite is a volecoi:ic 1l aline rock cnrreaponding
to neplieline sycniic wikit :ad:, below in; therefore
to tiie group ol phowlilcm, Inucilite ad sodalite
traciiytes and tepihxriie pivmolitese ‘

Piionolites arve chosauierised by the preconce of
foidao, ie. ce mincinl zluincilicatles with lower 3102
content than feldnpzir pouscruen, wuoliten contain
up o 66, of gaunidite, 1. of nepieline, itien aejirine
alksliae ampiivele cad coccsaozico o s2delive, leucite,

apatite, ctc,

/30/

nccoxrding vo bne nephelis.e contens, phonoliies are
divided as follovs:

a) Phoiolites o ni ;v niepoline contens (nepucline
phonolites),

b) phenoliles wili 1o neplieline convens (trociyie
pnonolitesn,

v ¢) leucditite phonolii g (voariniio; nepieline end
leucitie),

a) tphrite traciyica~pioaslites (eummncbesised by bhe
progailice of pla toclose, puor L LGia)e

/37

Occurrence of 7widlling

&) llcphieline phoiolives, Py coabain 60 - Ghyy of °
sanidine (wodiuin feldopar), 11 - 16, off nepaeline,

|
! ‘ ! L o 1
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0 =T, of h:‘..nymr O o= 1o, ol pyroiae oad incideatly f
mineirels o Vie sodalite onp, Proaolites in Corn%é shicdoe

ho*i wepresont 4,0 oi nll elvuniic »orlirs The loenlditics are

the mowntaitg Bofert, Zitiwecly’ vrii, Nolonicky vich, Serveny

vreh, a1l oi b vesr DAL, Dand-lskd Hors near Usta

n/L and Spidik neor Iisie

/32/

The rollewing: deponitn of pediielin phonolite -
Zlatnil, elovabiut 521, yuelnlyd vroh, clevabion 411
gouthweat of ZSdmcelr’ wrch ncar lonite Isolabed locolition
in Genld sitledsTs™, o oy vaniy oo c;fpniﬁti ~2ul Rovny,
elevation 529 bewewa Yol oad 08 dennerse o be nentioneds

/33/

Cacnmical couipogiidion ou 3 vl vpoeaestabives of

3o swy bhuelonss

]-'c

phonolites vich i wopic

1) Selenicki vweh
v ...
2) Spidak noar oo
3) Ccrvonj VIlCIL nenLt GLurie.gs

910, - Juehl Dog Ll 55481 '
210, TP Ceul Ues0
-
A1203 20.7? 13,01 3,02
' U. R 3;()';-
o0 Telu Uo .6 032
010 (,.‘.‘,‘ " Uel.s Ul
I.:‘:O 0. .'| .L. ’ O 13
ila,0 r.ii Celf 10,02
K20 Je'(5 Jeo7 Hel4
2,22 ‘0,00

P,0¢ 1,14 0,03 0,12
: /34/
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D) Phonclites with low nepheline content (trachyte phonolitea)

Tiese are nosily phonolites fion Geskd oiledohoids
Their denominglion shous tne similoaity te wrachyles
by grey colour wiia Jrecidsin cund rough sariace and by
lower content ol neplicline po Hiwt {he only Toid in
the rock i o nti.canl o) e uodalite jrorp. heir
portion of :cphelirwe fluctiraten belueen 10, and sci,
the portion of goudalite i iwstly between 14 and 30.0
An exonple of {he wiacTyen pl)i:glil(} iz the rock from

»

- the nountain Kletoesle

/35/

Peldapars in irachywve pronolive. are repreuscintod
by Baidine oif encsrvuvclose, soeow silies even labradorite
in the roumt of puecncivynia in preneat in the jioup of
iiiledovin, j

/35/

By the piecedin; eiplonciion the wny of troangition
to tediwite pionoliics in ouilirtede

lyroxenes - tegehyite phonolifes are represented
by aecgirite,a iic ox even by diopside.

N Traciiyte pnoncliten Towe poep 1rule pileo and
laccolithice In o1 ¢ umbyy ¥'w oo Lostly repregented
in the proup of ililuiiovka, clevaiion 835, Lleitovoly Kloc\,
elevation 733 aad inlcuedad, clovebior 705,

Anon: oliwer cecurvences bonbre:lu, clevation 392,
east of Teplices oinuld be neutioneds Yhe gecond larger
arca of occurrcncc: includes ce e Klejo, clevation 755,

I
' I o | ' : —




c)

d)
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about 3 lm rron sor, dedlova nora, elevation 770, 7 lon
southwest of Varasdor?, VIeid, clevalion 610, 10 In
soutiuvest or Ue Dipn or virlienskd nora, elevaiion 506,
4 km nortin of Licioe e Jocnpliiiesn Velly® Leudds and ilaly
Bezden Lelon:; to these depon’iu ns well,

Algo {wo occnrvenices of phonolives in Doupovaké
nory may be included in iracnyiec phonoliies,

/36/

Leucite phonoliics {containi; mopieline and leucite)

Thepse phionoliter conxtain cpert Iron nepicline also

leucite and souebiues lwyr:e Hecls: of this type do not
occur in Ciuisile '

/37/ ]

Tepirite phouolites

Theare roclis o 5 belaa- 4o {0 ;12up of phonoliten
proper gu they conhol: opcexl S alkeline feldspars and
foido nlgo a commidereble portioit o) plnlocloses They occur
in nany places in Ceol 3 o0 Tonsl od zovtein a higher
portion of pyvoiruca, %' porbineg o nephnline 1o lowe

'

Occurrenconss « porb o the DI Jlobocls Wk oo DEGing,

laccoliti: goutit i ‘ciodel cxdd Bl sovbh 0d Yodiokly
Koud vrel, clevolion 377 sousiinieul ox ciedtadice, Yachov,

-4 7 pgeonlionel SHE VN P
elevation 497 voulhwenri o bl e /30/

This rocl- won thmwan iy dovesidl oued dn e
Regearch Ingtitute Inw Colandcs, aclractorion and Row
llaterials Ly boiivoj bl ia LVY7T ia tae viwicwerk of the
redearch avoipument 0-0053-03 "Subsiltution for the phonolite
Zelenice",




By conparicon ol clvriicel compositior as tested on

sanples delivered o bae Lasvititte oad e average A
conposilion siven by Ko ile Hoivwvm fn 1913 it o

confixied that t: cexponition oi tlils raw naterial

Tluciuates concidirably witih oo ued o ivon osddes and alkalise

Beagides, it is diilfieli din coishin ond oxrinding.

/39/
Use of phoitolites

Phonnlite ig uaed oo o lust oiicn to o b contant
of alkaliuze It nag proved to we oy coJifdclcat sunsiitucny
for feldaprre PuNrolits -places nloo inperied soda for
Glaso dadustrye. Jv oppliciion o pexmlite i ceranic
indusiry io hindewed by o il wer ooeiLeat of dvon otidege
In cascn vihere the solouring: of iZ.ol product is not
concerned, thig rov uaicriol S procpoetive, Ll qy cososz
it siould be cuaprosised Linid LU dn e phonolite from
the still unopenied deposis Ceavey vieen unear Jranany

wiidcih siowigs tiie best propenticn,
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D/ PoRLIWG

Yeriitae Ju o poldc ellisioc Loukt of gianodiorite
or dioriic wuu un cousvtinlic, volenitic | Loane In Lhe

Ce
technical peise It 4o o pitodoos o) 2ipesion ol acldic

R

esrfusive xocks cusialndn; veleenic claca with caenically
bouad watile Lt vepid acatic ) Lo oornitavle temperature
(1100 - 120000) LIEesQ Pocis @ 11'1;',;_,_- vl volwae 8 Lo
14 ties veducin; o this o oo oo Tally tneir bulk
denoitye The wsoxhin ol perlibe arc clms:.find according;

to the cortend® o eorponziving:
1) Rav matericl or Hullsdencive op Lo 80 k;/cien
NAAS) N

aieCl €ITpe; -9

2) dov noiesiol o Bolk Jeowelty T9 U 150 Ioi/cuen

after ommrmnion

3) Paw imberied o0 bulls doncilie 150 - 200 1 /cuen

arter cxponsion

4) vsveteciol . oLk dciniiy Q00 - 250 ki Jeuem
“alter enponeion

Cihurtlcal coupoaivion (epnroz’nbire):

vl

"-,0,. 65 - 73,, 1 OJ,: 2= 0, e U 0eh = 2ol 1y

CaO+I",0. 5,0 Sl 110 e (e

Coeificicnt o thermil dlleweidor ..o vested, bheanal
. . v ') r

condiichi ity 06,04 e/ it "L,

0 AN y R
Dccurrences i1 Coo L

1"(3,,05 Ii;0 Cu0  alkalls

% ():: ".-.102 ! Y3
Lelotla pod .
Brolyy, 4 C9e(0 0s33 13,30 2,20 0,06 1,61 6,34

Byota, % T1.02 . 0609 12,68 1062 0,35 1121 5.8l
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Use of perlite

D ~] 1 1 ¢ ey e o . pyy I O SN ~n '3 v .
Perlite is ucod In loose conditicn for insulaiii; £illse

It is applied for perlive pluiiors and morimws,perlibe
conerate, gypmnui porlite, Tiinoea perlite,cemmic perlite
shemial ingilations oad 1ihied perlite firecley chapeg
1’0;‘ tenperatures up to 1o’ (i.31310) .

Sxpaided perlite doocued L tho UZS T as substituen?
Tor ncpheline eoncensrate in coubinabion with lacn callet
in t{lo nanufactuve ol Jogede $iles on conveyor Lliied, e (e
in bédovski] Lkeranicculi] uoved,
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CMARL, LI LARL, OSIR2SR0D LT L0040

Limestene coubalzis olben convnilnasicng oi waich
eapecially ny ooimm cavbornie md eley adiiixiures are
Laporionte Wic miztiares ol caleiw earbeonote and mw mesiunm
carbonate ocecur in a couiious sceries trensiting to dolomite.
Limestoue conieins in the nadure very cficn also clayey eartho,
eccorrding;-to the content of whichh it i elorniifed in
technical praciicee

Lercoenua e conibend
v, -
. (HH A =3 Clay
Hisin pereonvae Lieus i ) luy - i 0-2
Cacitleally puve Liwsiooie L=t ) 2 =-5
Liacoioie A BRSO 5-10
Larly linestuace LU= 1w = 29
Calcareous mavl T - 40 25 - 60
liarl ' 40 - 15 60 - 75
Calcareous clay 15 -5 75 - 95
Clay 5 -G 5 - 100

Thio cluagoiiication decs not jmlly eorply vith the
Czechosloval: avadard (Cusii 721 330) ancoin 4o whieh
marls are clayey cartin conleisin; 25 o 79, 0. culedw
carbonate, Sometiies tiie [encinl desionaiion "arlise®
is uved in cascg wherc Hawe abosve planderd applics Maarl,

(otr 0 the cuvhow)
| /he

According to geaccls colericoun naric cre scdlnents of
Sccondery Tomations with predoninant shellos of nlcerofannae
The lower limii of their utiliration in tie nanufacture

v [
[t |
[ v Ceornoran
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of ccucnios and moitars is about 60, of Co.CQB. The

srainace of tae rock i Zndieated ia thousandihs of
milimcters, ceclcite etteing i ;2ain sise up to 0.1 mmie
Clayey mineials coasitivatiag cuaond aavrist ave ropresented
nainly by illite, leag by loolisite ond esrcenlionally

by montmorillonitce .icccusori. o are voiilnd by quarisze

/43/

Occurrences

The nmogt dmpoztait exce iz vhe Horvh nowndc

Cretaceous Syste e Whe winisl doposiis: lie votvecun lovosice

1@ Louny, in tic o vrovndin:s of Litonciice, in the
vestern pot of Cewld ohlhde L5 ond around deoplice.
Larly sedincats L Jonuir Toru.ia repoesenied by tie oedinent
Tlunacov - furovice and ilcgoseic scdiiienis of flyosch ia
Outrava ve ion o1d in sonihen:t Dorovio are oi mdior
imporiance,

743/

Canraclberiniics ol gory i o v idhe
L

it W O

Jortit Do tien Cretoaoors panlites end nacly Jincotones
- Uifkovice - Gpo vin.y

Yhe depoali Ciiveviee Liow dv w viops wrt'west of
the ctreel bebwwo: ('f)OJL'.-’"fy, Solechovice and Vebléoye
It 28 the no:t prospreiive Lo nlit;: of thin weens IL reachon
the thickaess o 1Y o 2V 11, Vicre are uavliten In Che
underburden witih abo 't 40,0 o €:CO 3 Wi lovwer part of '
the denonit Lo voraed by o ba. & oo 14 40 ey ngrly linestoncs
withh 70 = G2, of C.:»CO3. The ik i 6 Yo 10 m thicke
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In tue upper part softer narliics (50 to 70, of CaCOB)
and calcareous banks alteriiate. The overwirden consiois of
narlites witi only 30 - 60.; of CaCO_. Tiae raw material is
characterized by a high content of hydraulic oxides,high
reactivity in the f{irin . procccuo owving; to the fine grainage
and by homogenity of natural mineral iiixe

744/

Vast deposits of calcareous narls are loceted in the
area Ketenice near Teplice, Hudcov, ILahoiif, Zahruiany, Streka,
nowadays mostly out of operation. Their conposition is given
helow; '

Loss on ipnition 30 - 35,
510, ] 23 ~ 14,
A1203 Ued = 5¢30
F9203 20l = 1lo2.
Ca0 35 - 43

170 0,50 ~ 0.75..
Alkalis 0e7 = 0,74,

The first column indicates the dnta referring to the
upper part and the second to the lower part of the deposit
Iﬂhos%. /1,5/

" Calcarcous merls in tic Cretaccous syaten of the
lioravien flgsch are P8uin lincstones in the area between
Piinec = Frjdck Lidisiek, Frendtdt av the northen foot of
lioravekoslezskd Beskydy. ©he depoo.is inbedded in T66in ochiota
are 50 - 100 m thick. Calcium cnxborate content is rather
variable. '
/46/

An independent type ol calcarcous uarls not yet proved
in practice is a layer outcropii; frou depooite of cretaceous
marly limestones in surroundingn of Litonditice and near
Honatec. The rocks sre hore 30.n thick with 60 to 75.» of
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CaC0 + They arc whitegrey, strong and cleavables
3
/41/ .

The deposit o narlites TlwaoCov = urovice in South
Horevia delivers raw material to tue liwe plant at Tlumacov,
The marlite with 65 to 75 of Ca003 has suitable hydraulic
properties. The contents oi other main components of the raw
material are as follows:

830, ' 13242 = 27.0
Alunmina 1.7 = 2.7.;
Fe,04 0.8 - 1..4;'0
Lz0 under 1.

Potential application in cerande indusiry

The Research Imnstitute foxr Cecrunics, Refractorieg and
Raw liaterials investisated ivhorourhly in the years 1969-1971
end egoin in 1971 the posgibilities ox utilizing; calcareous
marls in ceranic manufaeciurce Whe conclugion reconrmiended thege
marla as a sultebie basic nateriel for the namfactiure of
ceramic tiles with limequariz body oo bein;; capable of
subotituting for both the plasiic coiiponenis aid the
componento delivering the required calcium oxides The only
obotacle was a higher iron content of ferric oxide of the
tcated calcareous marls. A marl from tihce arca Rohatec-=liychory,
in total 18 samples,were teosted. The beost results goave
calcareous marl VP 80 of tlie following chomical compositions

8102 41,05,

A1203 6.04/.)

'.“:I.O2 0,32,

F0203 1, 93’«: .
C 46031'/4

i;0 1.13,

Alkalis 1,87,




| The CaO, 8102 and 1\1203 contents were rather variable
so that stored raw materials had to be nouogenized, It wos
found that the addition of calcareous marls to wall tile
body is in principle feasible. Their nnin advanta;e consists
in fine dispersion of calciun carboniite which nakes poosible
also partial replacenent of plestic coniponents. An addition
of 30 - 50.; proved to bo adequate. The verified samples were
from the prospective but not yet exploitecd deposit.

/48/

Heinz Schmidt in FRG was engzojed in thnrough research
of utdization of marls and calcarcous narls oriented to heavy
ceranicge In his study there are inieresting pacsa;ecs dealing
with the favourable influecnce or added ealcarcous marls on
strength of the body, dry and firing siriankeje, bending and
compressive strength, sensitivity to drying, meximun of
temperatuxre limit, colour, porosity, ctc. Thc anthor also
atressed the importance of microfine calcium oxide in raw

materiale
49/




Andesites (aloo designated as porphyrites) are effusive

rocks of lisht-grey to davk;rey colour with 52 = 6. £ 5i0
conitent, thoir mineralogicul conposition being pla. .aoe
58, enstatite 16%, orthoclace 15, avgite-biotite . ,
quartz and volcanic glase 6. They arc opread all over the
world and in our couniry they fom in Slovakia the predoninant
part of the Kremmicko-itiavnické rudono¥i mid the prevailing
purt of Presoveké vrchy and Vihorlatv. Andesiies were- found
also in the surroundings of Handlovd in Torm or rolled

pebbles and con;loricrates of overburden layerse. The occurrence

2

of andepite in 15 beds on tie northen gide of rPolana north
of Deiva is of imporiancc. These beds are nutually separnted

by ctxrcams of tuiis.
/59/

A depogit of pyroxene andeaice was verificd near
Obyitce where a large shelf quarry ab the foot of the
elevation 359 close vo the strcet Topoléany - Obytce hud been
opened. Tuff aglomerates are depositcd in the overburden,

/51/

andesites are classified according to the predominating
character of mineralos

a) Andegites with predominoting biotite (purroundin;s of
llandlovd, northwest of Lalia, round nass voloanic glass)

b) Andesites with prevailing wiphibole (a quarry mear
Dolnd E¥eziny, southvest of volen)

¢) Andesites with p.cdominant poriion of hypecrasthene
(peak of Vepor, Ficberk near Krupina south of Zvolen)
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d) Andesite with p-evalent pary of augite (Prefioveké vrchy,
Czepdrské vrchy) ‘

An averg:e biotite andesite shows the following
chemical compositions:

8102 62429,
T102 1,655
Fe‘ao} 3 ] 6;..,J
Fr0 24205
imo 0,21,
0.0 2e030 '
Cal 40505J
ch’ . 2 .44"1-’
P205 0.40;

According to literature ancesite is supposed to be
even in the environs of ianétin.

Use of andesite

The application of andcsive as bauic raov natericl
for the manufacture of glazse fritt containing 53.s of .3102.
17, of 1x1203. 3¢9, of il;0, 545.» of Cu0, Te0. o1 Foa03,
09455 of 1m0, 1.2, of 710,, 666, of elkalise This fritt
with addition of 1.8 to 3.3, of boric acld and 6.5 of ZnoO
gives a yellow-red colour in the piase 600 = 750 nm
"of spectrume The {lase is opacified, very stable, well
coverin; and is applied in faot i‘irin.',;q;-mll tilen and floor
tilos with f£irin; tomporatures 900, 950 and 1000°C and firing
cycle of 25 minutes,

/52/
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Glossary of some less frequantly used mincralogical expressions

ldcrocline Feldspar of the sane composition as
orthoclagse crystallizing, however,
triclinically. It occuwrs in rocks
concurrentiy with oxrthoclase,

Albite Sodiun feldspar

Anoxthite Calciune-godium silicate containing in
pure condition 43,28, of gilica and
36662,y of 4\1203

Oligoclasc ’ Sodilmn=calciu feldspar contuining
about 6O.. oi 510, epproxinately
24, of /.1203, 8 - 10,s of Hazoland

3 « 7w of Cal

Labradorite Like oligoclanue and andeasine with o
little lower 5i0, content (49 -~ 55.2)
containing, hovever, nore Ca0 (10 - 15..)
and leos lia,0 (3 - 5.) '

Leucite Potagsium-gluninium silicate with 55,
: of 510, 21,6, of K,0 and 23,4% of 1‘;].203

Haix'yne liixture of alwiinium potaspium pillcate
and podlun pulpinte containing 31.6 /) of
$310,, 2731 of 1,0, 27, of Jx1203 and
14,1 of anhydrite

It formg usually a part of quariz-free
rock rich in lote effusive rocks.

Biotite . liagnesium silicato and aqueols aluninium
‘ -potoscium silicate, 130 content 11 to 207,
KZOS content 1l




Olivine

Augite

Diopside

Amphibolite

Enstatite
liypersthene

Apatite

Ilmenite

- 30 -

Ferrous magnesiun silicate with 5 - 235
of iron in form of oxides and 37 = 52, I:0

Pyroxene celled ferric i, mesium calciun
gilicate, 4 - 9., of 1\1203

Variaety of augite with poorer FeO content
(up %o 5.)¢ It coninins 26\ of Cal, 195
of [iz0 and a low percentoge of 111203

Nixture of calcium-na mesium and ferric
silicates witih 8 to 15, of A1203

lagnesiun silicate .’i;_;Si03
15 - 34y of ¥'cO, 11 -~ 22) of 1730

Mixture of chlorine and fluorine calciuwm
phosphate

liixture of Fe 63 and T10

2 2




APPEUIDIX

Depogits and localities of tuffs and tuiTitcs abroad

Knowm localitiess

FrG

lleuwieder bagin, scdinents of tha volcano Laach,

Lifel

Greece

Italy

Prance

Japan

USA

llew Zeeland

USSR

Islands in Aegion Sca: Santorin, Aegina,
Leabvos, Koo, Ilyali, ilisyros, Ililog, Anioxrjopulos

Peninsulao: iiethana, iLrythras, Holikarnassos
Lipari Islands, Yozmuoldl

Auvergne

Kiughiu, Vaidara

Arizona, Californin, Orcgon, Havai, llew Llexico

arapuni, liorthern Island

Karnrajen, lastara, ixaenia

further countriecs: Kenya, londures, Chile, Kapverd Islando,

Spedn




APPENDIX

.fephelines and nephelinites

There are differcnt varicties of nephelinite rawv unterials
abrood denominated nostly accordin;; to theix loealities cheracic=-
rizing particular groups of specics, too. They are listed
below: )

Chibinite Lardalite linlignite
Shonkinite Injavrite Ditroite
Urtite Loparite Rissdorite
Ijolite Licutrieldite royaite
liclteigite Liariupolite Therglite
Sarnaite _ iHaskite inuaite
Aplite Lage:ite Poidolite

Important woxrld localitico

IRG Katzenbuckel, Odcnriald ghonkinite
Hungary Ran;;e of hillo llecnek foyaite,foidoliteo
Ron‘ahia Disro /bitran/ ditroite
Italy The Dolonitea, Predau:io foyaita
Portugal verra lionciique, Foyun foyoite
Engleand Borolan, liortii Scotlund foyuite
Hoxviay Telecuark lordalitoe

Fen nelbedi:lioe

. ijolitce,urtite

Oolo, Longenthal lardalite,copexitc
Swedon Almwnge/Upsala ijolite
Finland Jivaara, Kuusamo 1jolite




USSR

India
Janmibia

Canada

Prance

USA

Brasil

liadagagcar

Kola, Winptck
laariioouly

Chibinsgk tundras
Lariupol, Azov sea
iiigok, Ural

Coinbgtore and othors
Granitbery;

ienfree, wvaacroic, Iicphion
IInli;;na, Ontorio '

" Auvercne (I'uy de Sandoux)

Lichtiicld, iiaine

Slue liowitoing

Cri{zplc Creck /Colorcdo/
Rock, iArkanscas

Shinlkin ua,;

Cabo Frio N
serrag de inua

Bezavonag lLiasifl

south Africa Leuvvkracl

Kenya

Greenland

locality not indicated
Julienhanb

theralite .
lujavrite
chibinite
noriupolite
riiaokite

cpeciaes ot indicated

specics not indicated

feyaite
nalizmite
izepnelinite
lichtficldite
liciti<icldite
foyaite
shonkinite
cilonliinite

aplite, Iryaite
tinguaite

aplite, foyaite

Toyaite

lujavrite




Thonolites

In the world it has not yct been clearly decided
wnen the denominations phonolite and trachyte should be
usede Both of their are eifusive cquivalents of syenites
with foids, likely es &alkaline trachyiese. On one side it
is belicved that phonolite must coniain nepheline, on the
other the denouwination plionolite asiould refer also to the
rocks wvhere foids arc represenied by lcucite.

The following clessification has partly been accepicds
a) lilepheline phenoliics
b) Trachyte phonolites (vitn mirall nepheline content)

¢} Tefrite phonolitec, charactcristic by presence of more
basic plagioclased.

Rnoym vorld localiticg of phoiolitca

GDR Harmeruntervriezenival o,
Koktnez, O,
ithon (Dietricihaber. ;) c/
FRG Lifel (Belbery;, sreal:, ilain) O,
ilecan (Stauien, ililuingen) O,
Vo.;elober;; (Lollnx) c/
Yugoolavia Surroundiingos of 3co rad Q,
Otaly - Roccaionfina, Viterbo,
Sardinia G,y
{lonte Somia c/
Cupo di Bove c/
Franco Auvergne (Puy de Sandoux) 0,

Libya 2igid Charian : a,




USA

Austria

USSR

Purther countries: Spain, Japan, Hyrie, Kenya, Tancania, lialawi,

Cripple Creck (Dolorado; a,

Apache iountains (Zexas a, apachite
Black I1ill (Dalota) 8,
Burg;enland/Oberpullendorst,

Weitendorf, Kovendoxf c/

Kola (Ragwvwachor) c/

lindej;ascar, Indoncsia, Lebanon, Brasil

Kengu (kegmiite~ volcauno Kenga)
Canary Ialends, rchipelegso de Cabo Verde,
Island St. ilelenec




Andesiteg

Abroed denciminated aZso as porpliyriies.

Important localitics

GDRrR Haldengleben, deberial, Sﬁplin,:;cn
lars: 1llfeld
lHirscehbaci /Theiie/

FRG . Fuael, S5te. Wendyl, Kira, Pfoirfclbach,
Odecrncin,

Wolkenbuzr,, Stenuelberg, (Siebenebirge)
Selters (Vestermmld)

” [ .
Hungary Qsal.;hq;*,;r, sodihesy, o
brdobduye, Yallye, Wiknj, lLicconek
Ronania Thick ‘elfTusiona in Carpathiong
Dulzaria Karabuzwm, jiendi dere, 5irlik, Vitoda

Yugoslavia Ljubnica

Grecce I'mrativnicd, Santorin (= Porfido verde antico)
Italy Fasga, Souin iyrol, Sordinia

-dwitzerland ILugano

Fronce Coxrsica (Ajunccio), Giromarsy, Beliahy (ilaute Saone)
Belgium Quenaost, Ardemces
USSR gverdlovak (Iindajn Dla odat)

seljobinck (Deljokoviw)
£1bed, Knacrtka, Cinnadan, Sachalin
AkCa (Usbelkigton)

UsaA Rocky Ilcuntaino (levidn, Colornido)
Brasil Rio Groa:de de Sul

Purticr countaidicu: Colwnbia, hquador, Bolivia, Chile, Jaygentine,
ilew Zceland, Iren, 9uvkey, China, Jdnpa:, Filippines, Indoncsia,
Honduras, ilicarajua, reru, ilexico, linrtinique

v v
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FPerliteg

Perlites are ceidic voleconic ¢laages of the opecica

oboidian, pitcligtonc and puwiice, Jiccordin;; to the peizo-
graphical clasgification they belon;; to ceffusive acidic
rocks or the group of jranodiorite to diorite, primarily
rhyodecite, rhyolite, dillenite and lipavite. Abroad they
are summarilly denominated as hyzling or hyaloneloncge

Perlites are thesc breaking down in sgpiicres, pearloe

Woxrld locclitics

GDR Flechtin,jon, ilalle-~Lobesriin, schwersz
FRG Schiesheim, Dosseunheina=Odenvmld

Hohfeldenr - Saar

Poland Krzeszowice

rng;land Glencoe, Canigp=tcotland
Hungary Wokaj - Zemplin liountaing
Greece Aegina, Ilyali

Romania Jiebenbur en

Spain  Canuiy Islendsn
Yusoslavia  Lidndne-Cuke

France auvergne, Leosgincg
Bulzaria Slakonica

Italy Colli Luganei
Switzerland Avinlen

USSa lncortalia

Altai, Caucanus




USA liew lexico, Arizona, Califoimia, Colorado
Turkey Cumaovasi

Other countrico:

Iran, Ethiopia, Somalia, Kenya, Ujanda, Panzania, Columbia,
Equador, iiexico, Finland, Vietnanm, australia




larls, calcareous moils, narly linestonca

Occuireilces Quror

arlites (vague designation of 1lii sbones contaminated with
clay) occur as accoipanying layers oi pure limestones. They
contain 10 to 25js of claye

Locglities
GDR " Kenosdorf, honitz - blrin en

Rubeland, Elbin-erode, =il o
Germrode-sallenstedt, iicnburg, Walbeck

FRG Wetzlar, Vilpar, Dievkirciien, Paifrath,
Bubenhein, Hopfimgen, fiderholsringen and others

Austirig . Gosau, Afran, Vollecrsdoxi, Halletat

Hungory $iklos, Woerdos, Gopron, uoskui

Toland Bol(:.chowicc, 'Dumbrowu., Slask Goimy, Zalesiaki

Ronania Lionana

Bulgaria Carcevec, Ruase, éeyclarc, Jablanica

fugoslavia Bale, Lipica, Dolac, sibenik, liaskara

Grecce Buboa, Danaristilos

italy Lucca, Sicna, Trani, Savone, Iiava

Switzerland  iaufen, Yeosin

Prance Cacn, Jleranlt, Corusica, Tuville

opagin Alicaitbe, Corica, Lutrcuoadura, Bilbuo
Portugal Alcohaca, Sintra

Bel;ium Licye, Goudnicen

Ingland Devonsidire, Oxfordniiire, Poritlandoione

Finland Lohja
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USSR Tula, Roatov, Donbas aund others
| Bumma I.I._'mdaléy

India Jodhpur, Bikanir, Dareda, sabur, Huydumbad. Coinbatore
Turkey ©Bzine, Gebze, Japaica

Syria, Lebanon, B(w.-lbck. Aleppo

Doypt Djebci Ataga

Tunis Aziz, Djebel Roucs

Algeria Oran, Congtantinc

liaroco  Seirou

Sudan Surwait Hiil

Benin Cotonou

Upper Volta  Tin liossoa

fenya Kunlour

Canada  Quebec , Ontario

USA in all states

Republica Dominicano  Cabo Rojo

Further countrieos Sri. Lanlwe, .Afhanistan, Iran, Ghana,

iiigerian, inmlevi, zZwibia, Hicaragua,
Vencuuellna, Uruv uey

Notes Marly limcotoncs ore not specificd anywherce
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