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FRANTISEK FIALA: 

Diabasove a weilburgitove horniny spodniho ordoviku 
od Chyiiavy. 

Diabase and Weilburgite Rocks of the Lower Ordovician 
at Chyiiava. 

(Predlozeno 30. XII. 1950.) 

V severozap. k:fidle Barrandienu cca 7 km severne Berouna a asi 
1 km jihovych. od obce Chy:iiavy byl v r. 1943-44 hlubinnym vrtem 
zastizen velmi zaj imavy profil v spodnoordovickych horninach, mezi 
nimiZ daleko prevladaly diabasove a weilburgitove vulkanity. Byly tu 
zjisteny vedle pod:fizenych hornin sedimentarnich afanitickE a mandlov­
covite diabasy, diabasove porfyrity, albiticke diabasy, diabasove, event. 
diabas-porfyritove granulaty, tufy ·a tujity, e.xplosivni tujitickE weilr 
burgitove brekcie a melee intrusivni weilburgity. Charakter tufitickych 
brekcii a nekterych tufu svedci o tom, ze :fidka, H 20 bohata lava pro­
nikla pri vylevu explosivne do mokreho a poddajneho bahna a v nem 
granulovala (sr. G . . M:EsKA-F. FrALA 1948). Tim vznikly namnoze 
smisene horniny, v nichz vulkanicka slozka, drobne brekciovite struk­
tury, obsahuje mezerni vypl:ii sedimentarni a krome toho uzavira ulomky 
b:fidlicne, na okraj ich kausticky premenene a misty pronikane weilbur­
gitickymi injekcemi. Rovnez do mezerni b:fidlicne hmoty vnikaji slabe 
injekce magmaticke, prevazne tvorene chloritem a mensim podilem 
albitu. 

Statim odpovidaji horniny profilu predevSim spodni casti stupne 
dyl (sareckych b:fidlic, s p 0 d. L 1 an Vir n)' mensi cast profilu zastu­
puje zde stupe:ii d{J (vrstvy komarovske, Skid d a w), podle J. SUFA 
a F. PRANTLA (1945) V teto oblasti jen malo vyvinuty. V podlozi teto 
prevazne vulkanicke serie, v niz jen ojedinele vystupuji polohy b:fidlicne, 
se nalezaj i piskovce a slepence vrstev krusnohorskych ( da - t r e­
m ado k). DalSi podlozi, vrtem nezastizene, tvori algonkicke bridlice. 

3 



Strucny pfehled profilu. 

0,00- 11,20 m Efusivni amfibolicky diabas, pfi podlozi a nadlozi 
mandlovcovity, ve stfedni casti afaniticky. 

11,20- 12,50 m Diabasovy tuf nazelenale svetlesedy. 
12,50- 20,50 m Explosivni tufiticka weilburgitova brekcie chyiiav­

skeho typu, ve spodni casti hrubsiho zrna. 
20,50- 21,80 m Diabasovy tuf (deskovec), stlaceny. 
21,80- 32,70 m Mandlovcovity diabasovy porfyrit sedozeleny az cer­

venosedy. 
32,70- 34,25 m Piscity jilovec s krevelovy1ni oolity a hnizdy oolitic­

. keho krevele. 
34,25- 94,15 m Afaniticky, zelenave sedocerny diabasovy porfyrit 

s mandlovcovymi okraji (34,25-37,00 a 93,00 az 
94,15) a mandlovcovou vlozkou mezi 55-57 m, melee 
intrusivni. Vzorek z 60,5 m byl analysovan kol. prof. 
dr. R. ROSTEM. 

94,15- 96,70 m Piscity jilovec s oolity a hnizdy krevelovymi. 
96,70-106,00 m Mandlovcovity albitoligoklasovy porfyrit, sedozeleny, 

fidce porfyricky, V horni casti fidce mandlovcovity. 
Petrograficky pfedstavuj e pfechodni typ mezi porfy­
rity a weilburgity. 

106,00-109,00 m Tufiticka explosivni weilburgitova mikrobrekcie. 
109,00-111,00 m Mandlovcovity diabasovy porfyrit. 
111,00-112,60 m Tmavoseda jilovita bfidlice spodnich sareckych vrs­

tev dy1 • 

112,60-118,00 m Tufiticka explosivni weilburgitova mikrobrekcie. 
118,00-160,50 m Serie tufu a tufitu diabasovych az porfyritovych, 

misty s velmi podfizenY"mi vlozkami bfidlicnymi, 
castecne slabe oolitickymi, s chloritovymi, misty kre­
velovY"mi oolity. 

160,50-165,30 m Weilburgit porfyricky, castecne mandlovcovity, melee 
intrusivni. Vzorek ze 164 m byl analysovan prof. 
drem R. ROSTEM. 

165,30-188,00 m Tufove brekcie, tufity, tufiticke piskovce, sedocervene 
bfidlice, mandlovcovity diabas a pestre diabasove 
tufy ( d/3 ?) . · 

188,00-203,00 m Piskovce, droby a slepence krusnohorskych vrstev 
(tremadok). V hloubce 202 m byla v nich zastizena 
strma zilka bileho krystalickeho kalcitu s pyritem 
a druzovitym cernym cronstedtitem, 0 nemz bude 
podana dodatecne zvlastni zprava. 

P e t r o g r a f i e. 

Weilburgity. 

Po prve V ceskem ordoviku byly V chyi'lavskem profilu konstatovany horniny, 
odpovidajici velmi znacne weilburgitum, jez popsal E. LEHMANN (1941) Z devonu 
lahnske oblasti V zap. Nemecku. 
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Lahnske weilburgity, zarazovane drive k diabasum, event. spilitum, jsou podle 
LEHMANNA melee intrusivni, silne mandlovcovite horniny, slozene predevsim z alka­
lickych zivcu a chloritu; obsahuji hojne karbonatu, jez vsak podle LEHMANNA pocha­
zeji z velke casti z prorazenych sedimenhirnich devonskych vrstev. Chemicky jsou 
weilburgity charakterisovany znacnym obsahem alkalii, velkym podilem krystalove 
vody a relativne mensim obsahem CaO, coz vynika zejmena po odpoctu podilu kom­
plexniho karbonatu, vazaneho na - namnoze dost znacny - podil COz. Obsah Ti02 
je vetsinou rovnez znacny. V.f eilburgity obsahujf alkalicke zivce, vetsinou albit, dosti 
hojne vsak tez orthoklas a anorthoklas, oba posledni casto ve vrostlicich. Chemicky 
i petrograficky predstavuji prechod mezi diabasy a keratofyry. Draselne a sodne 
typy vystupuji jednak samostatne, vetsinou vsak se jedna o typy smisene. N a intrusi 
weilburgitu se podle LEHMANNa vaze genese lahnskych zeleznych rud. Velky obsah 
H20 v magmatu podminil jeho velkou pohyblivost i p:fi snizene teplote. Smisenim 
weilburgitovych injekci a ulomku s hmotou nast:fiknutych sedimentu (bahna) vzni­
kaly horniny smisene. 

V y sky t we i I bur g it u u c h y ii a V y V hioubce 160,5 az 
165,3 m popisovaneho profilu j e p r v n i m z n a m y m v y s k y t e m 
t e c h t o h o r n i n v ('~ e s k o s I o v e n s k u. Soucasne j e daisim do­
kiadem pestre diferenciace stredoceskych t. zv. ,diabasu" staropaieo­
zoicitych a zajimavym a duiezitym dokiadem chemicke a petrograficke 
odlisnosti nekterych vulkanitu stredoceskeho starsiho ordoviku od bez­
neho typu diabasoveho. 

Hornina pfi okrajich je beloseda, uprostred mezi 162,20-164,20 m 
zeienoseda. Dost hojne mandle prumeru !2-10 mm jsou vypineny vetsi­
nou ankeritem (nesumi v zredene HCI), jen zfidka kalcitem, misty 
obsahuji, hlavne ve stredni casti, chlorit. Dosti hojne jsou, zejmena 
V nejspodnejSi casti, vrostlice beiavych nebo naruzoveiych zivcu, pa­
tficich jednak anorthoklasu, jednak albitoligoklasu az oligoklasu~ Jen 
oj edinele se vyskytl .andesin. Zakiadni hmota, makroskopicky velmi 
jemna, se zivcovymi listickami zperene sestavenymi, je ve vybrusu dost 
zreteine zrnita. To svedci, ze se tu jedna s pis ·o me I k o u in t r us i 
ne z o v y I e v, jemuz by jinak nasvedcovaia znacne vyvinuta mandiov­
cova struktura. 

Anorthoklasove vrostlice patti veimi ranni tfazi krystalisace 
v hioubce. Jsou na okraji vetsinou siine zakaiene, natavene a korodovane. 
V e svetiej si stredni casti pozoruj erne V nich vetsinou nepravideine 
Iaiocnate omezene protahie struktury, vznikie pocinajicim natavenim 
a rozpoustenim v dobe vystupu magmatu k tpovrchu. Podobne utvary 
popsai z natavenych aikalickych zivcu iranskych vtiikanitu, hl. Dema­
vendu, EM. CHRISTA (1940) jako ,drub k o v o u s t r u k tu r u" (,G e­
k r 10 s e S t r u k tu r"). - V chyiiavskem weilburgitu byiy natavene 
partie V nekterych mistech silne karbonatisovany, COZ nasvedcuj e znac­
nemu podilu C02 V magmatu. V jinych vzacnejsich p:fipadech pronikio 
odmiseni aibiticke moiekuiy ve forme perthitu. Zakladni hmota ma 
strukturu netypicky intersertaini, drobne zrnitou, silne krystalickou. 
Obsahuje hojne tabuikovite albitoligoklasy, jevici ve "vybrusu casto 
typicke rhombicke prurezy. Mezi nimi je vypiii z drobnych krystaiku 
albitu, orthoklasu, shiuku sedozeieneho prochloritu (i. I. 1,62), neprilis 
hojnych karbonatickych pseudomorfos po augitech, event. amfibolech, 
hojneho Iamelkoviteho ilmenit.u a kostrovitych krystaiku a zrnek magne­
titovych. V zivcich je hojne uzaviran :apatit. 
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Proti typum Lehmannovym vykazuj e weilburgit od Chyiiavy ne­
ktere pfechodne znaky, ukazujici na blizsi spojitost s diabasovym vulka­
nismem, pfedevsiln vyskyt, i kdyz nehojnych, karbonatovych pseudo­
morfos po mezernim augitu a vyskyt andesinu. Pro j ednoznacne poj eti 
obsahu karbonatu jakozto cizi, 1nagmatem strzene pfimesi, neni tu 
dostatecnych dokladu. 

Chemick'a analysa provedena prof. drem R. RosTEM, a jeji rozpocet 
je uvedena na str. 29. anglickeho textu. Velky obsah C02 (11,36%) cini 
jeji rozpocet podle beznych method pfirozene pochybnym a nespolehli­
vym. Pfes to byly provedeny dva rozpocty. V prvnim (a) byly po jedno­
duchem odecteni C02 rozpocitany hlavni kyslicniky analysy beznym 
zpusobem na 100%. V druhem :(b) byl drive po pfikladu Lehmannove 
odecten komplexni karbonat, slozenim odpovidajici procentnimu zastou­
peni CaO, MgO a FeO v hornine. Oba rozpocty, uvedene s vyslovnym 
poukazem na nejistotu a nemoznost pfesneho rozpoctu, poskytuji zaji­
mavy pohled na chemis1nus horniny a ukazuji zejmena z n a c n y 
ob sa h a I k a I i i, zejmena v pomeru k jinY'm ,diabasovym" horninam 
stfedoceskeho paleozoika. Hornina stoji v blizkosti nosykombitickeho 
az Na-syenitickeho magmatu P. NIGGLIHO a ma blizke vztahy k norskym 
rhombovym porfyrum. Hodnota ,k" v rozpoctu podle NIGGLIHO j e rela­
tivne vysoka, zejmena ve srovnani s analysami stfedoceskych diabasu 
silurskych; nedosahuje vsak hodnot, zjistenych v diabasech od Kafizku, 
patficich vrstvam dobrotivskym dy2b (FIALA 1951). Pro celkovy vyvoj 
diferenciace staropaleozoickeho stfedoceskeho vulkanismu ma zjisteni 
weilburgitu znacny vyznam zejmena vzhledem k vystupovani mlado­
ordovickych, kaliem bohatych intrusi minetovych a minveritovych. 

Explosivni tufiticke weilburgitove brekcie. 

S weilburgity a albitick:Ymi a diabasovymi porfyrity u Chyiiavy 
jsou spojeny mohutne vyvinute tufy a tufity. Zvlastnim typem v serii 
sdruzenych hornin jsou smisene horniny, explosivni mikrobrekcie, 
vznikle smisenim eruptivniho a sedimentarniho materialu v dobe explose. 
Byly zastiZeny v hloubce 12,50- 20,50 m, 106,00- 109,00 m a 112,80 az 
118,00 m. Vytekajici lava na styku s mo:fskou vodou, resp. zvifenym 
bahnem explosivne granulovala. Rozpadala se V drobne ulomky, 
silne odskelnene vlivem tuhnuti /v )prostfedi naplnenem vodnimi 
parami. Hmota zvifeneho bahna se stala jednak tmelem usazujici 
se brekcie, j ednak vetsi i mensi castice bahna byly vulkanickou 
brekcii obklopeny ve forme bfidlicnych · uzavfenin. Tyto uzavfeniny 
mivaji prumer vetsinou nekolik centimetru, ~na okraji byvaji ne­
zfidka ztemnele nasledkem :kaustickeho pusobeni magmatu. Hojne 
n1agmaticke injekce, slozene 'z chloritu, albitu a nekdy tez kalcitu 
pronikaji do bfidlic. Ukazuji na ·V e I k o u p oh y b I i v os t we i l­
b U r g i t 0 V e h 0 a 'a l b i t i C k 0 - d i a b a S 0 V e h 0 1ffi a g m . a t U 

V poslednich fazich, j eho vyvoj ea za teploty znacne 
snizene; pricinou teto pohyblivosti byl velkyobsah 
v o d y v z b y t k o v y c h m a g In a t e c h. 

Olornky teto mikrobrekcie jsou tvofeny polosklovitymi, jindy holo-
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krystalickymi ulomky weilburgitu, velmi casto agregatem jedincu 
albitoligoklasovych ( oligoklasity) s hojnymi mandlickami albitovymi, 
vzacneji chloritovymi nebo kalcitovymi. Bridlicna zakladni hmota obsa­
huj e zrnecka k:femene, rudy, sup inky muskovitu a chloritu, shluky orga­
nickeho pigmentu, limonitu a leukoxenu. B:fidlicna hmota se si:fi mezi 
ulomky granulovaneho weilburgitu jako tmei mikrobrekcie. Do neho, 
stejne jako do b:fidlicnych uzav:fenin pronikaji vyse zminene jazykovite 
vst:fiky silne chloritickeho weilburgitu. 

Afaniticky diabasovy porfyrit z hloubky 34,25-94,15 m. 

Tento porfyrit je p:fevazne kompaktni, zelenoseda az zelenave cerna 
hornina. Mezi 34,25-37,00 a 93,00-94,15 m, jakoz i v rozmezi 55,00 az 
57,00 m je vyvinut jako a I bit i c k y :d i ab as o v y man d 1 o v e c 
s hojnymi mandlickami bileho kalcitu. Intersertalni zakladni hmota se 
sklada z listicek albitoligoklasu, mezi nimiz se nachazi v:YPln z albitu, 
chloritu, karbonatisovaneho amfibolu, kalcitu, magnetitu, ilmenitu, 
shluku leukoxenovych, misty malo kremene. 

Vetsi cast teto melee intrusivni masy tvo:fi kompaktni, zeienave 
cerny, a fan it i c k y d i ab as o v y p or f y r it s ojedineiymi 
vrostlicemi plagiokiasu ( andesin az labrador) a drobnymi chioritiso­
vanymi pseudomorfosami po tmavych soucastkach V p:fevladajici za­
kladni hmote intersertaini struktury. Zakladni hmota obsahuje mezi 
andesinovymi listami chloritovou 1Jypln s ~magnetitem, ilmenirtem, kar­
bonatem a kremenem. V nekterych polohach j sou vrostiice zivcove 
kyseiejsi, pat:fice andesinu az albitoligoklasu. Misty jsou vrostiice 
kaolinisovanych zivcu, snad aikalickych ( ?) , dosti hojne uzavirajicich 
jdiomorfni belave krystaiky apa.titove. Nektere polohy afanitickeho 
diabasu jsou silne .albitisovany, tak na p:f. v 63 m a mezi 66-72 m. 
Misty byiy konstatovany zily kryst.alickeho kalcitu s hnizdy celistveho 
krevele. V jejich sousedstvi, jindy i mimo ne, je porfyrit znacne oxydo­
vany a zcervenaly. Ve vybrusu pozorujeme cerstve piagiokiasy v silne 
limonitisovane az zcela nepruhiedne zakiadni hmote; zatiacujici limonit 
vznikl jednak rozkladem iimenitu a magnetitu v zakladni hmote, jednak 
tez oxydaci chioritu zakiadni hmoty. 

Vzorek z 60,5 m byi anaiysovan prof. dr. R. RosTEM. An a I y sa 
a j ej i rozpocet j sou uvedeny v anglickem textu. Ceikem se blizi analyse 
intrusivniho diabasu z dobrotivskych vrstev dy2 b od Ka:fizku, publiko­
vane F. FIALOU 1951. Podle rozpoctu je hornina na hranici normalne 
gabbroidniho a essexitgabbroidn:iho typu P. NIGGLIHO. 

Mandiovcovity albitoligoklasovy porfyrit z hloubky 96,70-106,00 m. 

Tato sedozelena, huste drobne mandlickovita hornina stoji n a 
p :f e c h o d u m e z i d i a b a s o v y m i p o r f y r i t y a w e i I b u r­
gi t y. Obsahuje hojne mandiicky kalcitove, kaicitove s chioritickym 
st:fedem, misty tez krevelem a Al-hydratem tvo:fene, ve spodn:i casti tez 
ciste chloritove. Hojne jsou vrostlice beiavych az cervenavych zivcu, · 
pat:ficich jednak silne korodovanemu anorthoklasu, jednak albitoligo-
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klasu, vzacneji tez kyselemu andesinu. V anorthoklasu zarustaji apatity. 
Zakladni intersertalni hmota obsahuj e andesin a drobnej si oligoklas, 
misty tez albitoligoklas az albit, hojny chlorit s krystalky Ti magnetitu,. 
ilmenitu a apatitu a chloritove pseudomorfosy po augitech. Hojne jsou 
uzavreniny p:femenenych b:fidlic. 

Zrudnene piscite jilovce. 

Diabasovy porfyrit z hl. 34,25-94,15 m je patrne velmi melee intru­
sivni. S obou stran je lemovan polohami (32,70-34,25 a 94,15-96,70 m) 
svetle cervenosedeho jilovce s dosti hojn:Ymi krevelovymi oolity a hnizdy 
oolitickeho krevele. Hornina v jemne piscite a krystalickym kalcitem 
proniknute zakhidni hmote obsahuje hojne ulomky sklovitych diabasu 
a tufu, vetsinou lemovane krevelem a chloritem, nekdy tez karbonatem 
v rozmanitych sukcesich ,(sr. anglicky text) jakoz i typicke oolity kreve­
love, nekdy obsahujici svetlejsi hnizdo Al-hydratove, nekdy tez jadro 
albitove a polohy chloritove a kalcitove. V jilovci 32,70-34,25 m obsa­
huje zakladni hmota jilovcove i rudni partie hojne drobne klence 
ankeritove. 

Tyto jilovce s krevelovymi oolity a shluky krevelovymi se vyskytuji 
s obou stran diabasporfyritove intruse. V okrajich intruse vystupuji 
rovnez mandlicky krevelove I (po p:fipade . krevelove a Al-hydratove) 
a dosti hojne kalcitove zilky s hnizdy krevele. Tyto okolnosti nasvedcuji 
puvodu krevele z hydrothermalnich roztoku vazanych na vystupovani 
diabasovych (a ovsem i weilburgitovych) hornin. 

Obohacovani zeleza V nejmladsich fazich. 

Jak uz drive zmineno, pronikaji nejmladsi faze weilburgitove 
a albiticko-porfyritove, velmi bohate vodou a pohyblive i za teploty 
znacne snizene, do sedimentu v podobe tenkych injekci, jez utuhly ve 
smes prevladajiciho chloritu a pod:fizeneho albitoligoklasu. Slozeni techto 
poslednich nizko temperovanych magmatickych frakci se blizi slozenf 
leptochloritu. V nich se obohacuje zelezo a s ,nimi disperguje do okolnf 
mo:fske vody, poskytujic material pro srazeni rudnich oolitu, hojnych 
v b:fidlicnych vlozkach nebo mezerni hmote brekcii a tufitu. V dalsi fazi 
hydrothermalni p:fechazi mnozstvi zeleza do thermalnich vodnich roz­
toku, geneticky vazanych na erupce diabasove a weilburgitove. Tyto. 
roztoky poskytovaly dalsi a hlavni material pro vznik sedimentarnich 
Iozisek ·zeleznych rud st:fedoceskeho ordoviku. 
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Introduction. 

In the northwestern limb of the Barrandian, about 7 km. north of' 
Beroun and about 1 km. SE of the village of Chyiiava, a deep drilling in 
1943-44 encoutered a very interesting profil in the volcanites of the· 
Lower Ordovician. This volcanic series is composed of aphanitic and 
amygdaloidal diabases, diabase porphyrites, their granulates, tufts, 
tu/lites, albite diabases and tuffitic weilburgite e.xplosion breccias, 
and partly also of intrusive weilburgites (E. LEHMANN, 1941). The .. 
character of some volcanic rocks, especially of the tuffitic albite-oligo-­
clase-diabase and weilburgite-breccias, proves that the highly fluid lava 
in its effusion invaded explosively into a wet, thin and yielding mud and_ 
granulated in it. Thus mixed rocks were formed of the type of schal­
steins and explosion breccias. The volcanic series encountered in the · 
drilling belongs partly to the stage of the Sarka Shales (dy1 ), its smaller, 
lower, part represents perhaps also the Komarov Beds 1(dp), which ac-.. 
cording to J. SuF and FERD. PRANTL are only little developed in the area. 
Thus the volcanic series corresponds to the stages of the L 1 a n v i r-­
n i an and Skid d avian. Underlying the volcanic series are sand-­
stones and conglomerates of. .the Krusna Hora Bed (da = Tremadoc). 
Still farther below and not reached by the drilling are Algonkian shales ... 

The wider vicinity of Chyiiava was surveyed in the past by K. M~ . 
LIPOLD (1863), Jos. VALA and R. HELMHACKER (1877), J. KREJci and 
R. HELMHACKER (1879, 1885), J. KREJci and R. FEISTMANTEL (1885, . 
1890). Fairly detailed stratigraphical and volcanological remarks are, 
contained in the papers by Jos. WoLDRICH (1916, 1917), and in part also 
in the "Study of the Iron Ores of the Lower Silurian of Bohemia" by· 
L. SLAViKovA and FR. SLAViK. The explanations to the Geological Map, 
Sheet Kladno (L. GEPEK- 0. HYNI!E- 0. KODYM- A. MATeJKA), and 
the study of G. MESKA and F. PRANTL on the Skalka Quartzites (1946) 
refer to the area by briefly summarizing the facts. Recently the area. 
was surveyed and described by J. SuF and F. \PRANTL (1945). 

My work is on purpose restricted in scope and deals exclusively with 
the characteristics of the volcanites encountered in the drilling. The" 
other rocks were taken into consideration only in so far as this proved. 
necessary for judging of the position of the volcanic series. 

In a brief survey the sequence of the rocks encountered in the 
drilling is as follows: 

0.00- 11.20 m. effusive amphibole diabase, partly amygdaloidal 
11.20- 12.50 m. diabase tuff 
12.50- 20.50 m. tuffitic weilburgite explosion breccia (Chyiiava type}-
20.50- 21.80 m. diabase tuff 
21.80- 32.70 m. amygdaloidal diabase porphyrite 
32.70- 34.25 m. sandy argillite with hematite oolites and nests of 

oolitic hematite 
34.25- 94.15 m. aphanitic diabase porphyrite amygdaloidal to the· 

bords, with intercalations of amygdaloids in 55-
57 m. and with breccias in 66-72 m. 



94.15- 96.70 m. shales and oolites with nests of hematitic ore 
96.70-106.00 m. amygdaloidal albite-oligoclase porphyrite 

106.00-109.00 m. tuffitic weilburgite explosion microbreccia 
109.00-111.00 m. amygdaloidal diabase-porphyrite 
111.00-112.60 m. dark argillaceous shales of the lower dy1 (Sarka 

Beds) 
112.60-118.00 m. tuffitic weilburgite explosion microbreccia 
118.00-160.50 m. series of diabase and weilburgite tuffs, here and 

there with subordinate shaly intercalations, partly 
slightly mineralized with chloritic, here and there 
hematitic oolites. ' 

160.50-165.30 m. porphyritic, partly amygdaloidal weilburgite 
165.30-188.00 m. diabase tuffs, tuffites, diabases and shales (dp?). 
188.00-203.00 m. sandstones, graywackes and conglomerates of the 

Krusna Hora Beds ( da = Tremadoc). In the depth 
of 202 m. they contains a vein of white crystalline 
calcite accompanied by pyrite and cronstedtite. This 
mineral will be described elsewhere. · 

Petrographical Characterisation of the Different Rocks. 

The effusive a1nphibole diabase of the depth 0.00-11.20 m. is in its 
middle and largest part (3.50-10.00 m.) developed as a black hypocry­
stalline aphanite penetrated by thin limestone veinlets. In its upper part 
(0-3.5 m.) a strongly weathered amygdaloid is developed; at the base, 
between 10.00-11.20 m., the rock is likewise amygdaloidal, containing 
calcite, partly also chlorite a,mygdu.les, 2 mm. in diameter. The aphanitic 
diabase of the middle part has microscopically an intersertal texture. 
It contains laths of labradorite (extinction 29·0 /29'0, index of refraction 
a'< 1.556 < y' < 1.563), measuring 0.01X0.1 to 0.05X0.5 mm. The in­
terstitial spaces are filled with a slightly greenish to colorless vitreous 
interstital material, now partly chloritized, here and there with larger 
segregated chlorites (index of refraction between 1.59-1.60). In this 
groundmass there are abundant skeletal crystals and granules of magne­
tite, more rarely of ilmenite, columns of pink, non-pleochroic Ti-augite 
(0.06X0.12 mm.) of hourglass structure, at the margin here and there 
changed into calcite. Here and there slim long-columns of basaltic amp hi­
bole (0.01 X 0.03 to 0.02 X 0.2 mm.) are abundant. This shows a higher 
double refraction than the augite and a distinct pleochroism between 
a pale yellowish and a yellowish brown to reddish colour. Here and there 
aggregates of thin amphibole needles sit at the end lof the long augite 
columns. Less abundant are minute lamellae of bio'tite, rare are minute 
a.patites. The ilmenite is partly leuco.xenized. Here and there we can 
see chloritic pseudomorphs on original olivine crystals, 0.15 X0.4 mm. 

The diabase tuff from a depth of 11.20-12.50 m. is a fine-grained, 
yellowish to greenish light gray rock. It is composed of minute particles 
of vitreous ash, somewhat chloritized, mostly microvesicular and amyg­
daloidal. Further it contains fragments :of plagioclases, amphibole, 
augite, biotite and some quartz. The interstitial material is formed by 
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an aggregate of quartz and kaolin, here and there .by serpentine, occa­
sionally .also by calcite. 

The tuffitic weilburgite explosion microbreccia ( Chyiiava type) 
from .a depth of 12.50-17.00 m., with minute fragments of finely micro­
vesicular and strongly devitrified weilburgites and almost holocrystal­
Iine oligoclasites up to 2 mm. in diameter. The interstitial material, on 
the whole not very abundant, is mostly shaly, more rarely carbonatic. 
It is very often penetrated by chlorite. Sometimes these rocks contain 
inclusions of brownish gray shales, at the margin darkened by the con-~ 
tact action of the magma (baking, i.e. coking of the coaly pigment). Here 
and there the interstitial material contains rounded oolites up to 3 mm. 
in diameter, mostly formed of chlorite, and further fine fragments, of 
microvesicular glass. The limit of the inclusions against the volcanic 
material is here and there sharp, elsewhere the merging of the shaly 
substance into the diabase microbreccia is distinctly visible already to 
the naked eye or under a magnifying glass. 

The rock was formed by the injection of a hot magma into a wet 
n1ud. The lava strongly granulated and tore up into minute fragments 
which mixed with the mud (G. MESKA- F. FXALA, 1948). The material 
of the mud forms now on the one hand the cement of the breccia and 
on the other hand the shaly inclusions mentioned. 

The f r a g m e n t s '0 f v o 1 c a n i c r o c k s in the microbreccia 
have an irregular, mostly lobate ,shape of 0.1X0.1 to 0.7X1.5 mm. in 
size. In most fragments belonging to the weilburgites and oligoclasites 
the material is today almost holocrystalline in consequence of devitri­
fication. It is formed here by one feldspar individual, there by an aggre­
gate of ,albite-oligoclase ( y' > 1.535 ~ a'), sometimes also of albite. Here 
and there occurs also a more basic plagioclase ( oligoclase) with an in­
dex of refraction of y' ~ the index of refraction of the Canada balsam 
>a'. Within the fragments thick-walled, grayish brown, elongated ve­
sicles are abundant, here and there with purely vitreous walls. They 
are sometimes empty, in other cases filled with albite, more rarely with 
chlorite or calcite. The shape is mostly rounded, sometimes pyriform 
or tubular-elongated. Some fragments are strongly penetrated and re­
placed by calcite in which are calcite or chlorite amygdu1es. In the walls 
of the vesicles abundant crystallites and trichites are secreted.- Often 
these oligoclasite fragments contain granules of quartz, or also some 
apatite and granules of pyrite. 

rrhe not too abundant interstitia 1 materia 1 between 
the clastic fragments in the breccia has the character of a s i 1 t y 
s 1 at e. It contains minute granules of ,quartz (0 0.012 mm.), some 
feldspar, abundant chlorite flakes and a brown organic pigment, here 
and there blackened at the contact. Rather abundant are granules of 
leucoxene and fine muscovite flakes. Here and there narrow magmatic 
injections, rich in grayish green chlorite and containing fine lath­
shaped .albite-oligoclases, penetrate this interstitial material. 

Larger s h a 1 y i n c 1 u s i o n s measuring 2-4 cm. in diameter 
are at the margin usually baked i. e. darkened in consequence of the 
accumulation of coked bitumen. Pe,trographically they are of the same 
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character as the interstitial material dsecribed above, which was formed 
by the mechanical dispersion of the whirled up mud at the time of the 
eruption and granulation of the lava. They contain granules of quartz, 
opaque ore, organic pigment and .limonite aggregates in the dully gree­
nish gray groundmass rich in chlorite. The inclusions are penetrated 
from the contact limit by tonguelike off-shoots of weilburgite, here and 
there detached and then forming inclusions in the .shales. Similar zones: 
of weilburgite material separate from each other and gradually isolate 
the different parts of the shaly cement. This reaches even microscopic 
dimensions and results in a microbrecciated structure of the rock. At 
the margin of such magmatic zones minute chlorite amygdules (diameter 
0.02 mm.) are abundant, often bordered by carbonate mixed with 
limonite. 

I described examples of similar microbreccias and mixed rocks. 
formed by the scattering of a thin, granulating lava in mud and by the 
injection of the interstitial material and shales with low-temperatured 
younger magmatic phases from the diabase series at KA:RiZEK (FIALA, 
1951). Very abundant and typical examples are given by E. LEHMANN 
(1941) from the Lahn-Dill Devonian of Germany. 

At 17 m. occurred grayish black shales with abundant oolites, 
2-4 mm in diameter. The main component of the oolite is finely lamellar 
leptochlorite, green, here and there brownish in consequence of oxida­
tion. Between crossed nicols the oolites show a deformed uniaxial cross. 
and positive double refraction. Som.etimes the oolites are pure chlorite, 
in other cases they contain a mixture of chlorite and silt; sometimes a. 
nest of bright red aluminium hydrate fs found in the centre of the amyg­
dules. Here and there large pisolitic formations occur, in which a mix­
ture of oxidized cslorite and hematite envelopes :a Jragment of 
chloritized volcanic glass. 

A similar tuffitic breccia of somewhat coarser grain follows at: 
17.00-20.50 m. Fragments of finely vesicular diabase glass, amygdal­
oidal intersertal diabases and oligoclasites, more rarely fragments of 
calcitic aggregates and gray .shales with oolites are cemented by agree-· 
nish, clayey-chloritic interstitial material with isolated flakes of light. 
gray mica and feldspar fragments. 

20.50-21.80 m. Compressed, pumiceous, granulated diabase tuff,. 
Schalstein, soft and crumbly. 

Between 21.80-32.70 m. occurs an amygdaloidal diabase porphyrite, 
grayish green or reddish gray, with calcitic; ankeritic, or chloritic, rarely 
also hematitic amygdules, 0.05-2.00 mm. in diameter. The chloritic 
amygdules have a radially fibrous chloritic border around the pure serpen-· 
tine centre. Here and there the amygdules are filled with hematite, red 
aluminum hydrate and with calcite; at the margin appears some chalco­
pyrite. In other cases the margin of the calcitic amygdules is formed 
by albite (extinction angle 14'0 /160). Infrequent phenocrysts are formed. 
by acide andesine (14'0), or oligoclase-andesine (lOO /120) and by car­
bonatized and chloritized augite. Here and there occur carbonatic-ser-
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pentine pseudomorphs on olivine. The groundmass is intersertal to pilo­
taxitic with small . crystals of basic oligoclase and oligoclase-andesine, 
skeletal crystals of magnetite, ilmeni'te and basaltic amphibole in the 
strongly chloritized interstitial filling. The chlorite belongs to the 
grochauite (index or refraction between 1.580 and 1.599), here and there 
also to prochlorite (index of refraction about 1.'61) ; it is usually replaced 
by calcite. Leuco.xene occurs abundantly, some quartz here and there; 
some epidote is enclosed in some feldspars. Here and there appears a 
reddish brown colouring of the chloritic groundmass in consequence of 
the oxidation and limonitization of the enclosed iron ores. - Between 
30.00-3(}.40 m. the reddishly weathered amygdaloid contains veinlets 
of white calcite. 

Between 32.70-34.25 m. follows a fine-grained tuffitic sandy ar­
gillite, dark reddish gray, fairly hard and slightly mineralized. It con­
tains abundant minute white rhomboids of ankerite (0.08-0.22 mm.), 
abundant clastic granules of quartz and feldspar (albite-oligoclase), frag­
ments of carbonatized diabase glass, infrequent hematite oolites (1 to 
3 mm. :in diameter), and sporadic remains of brachiopod valves. Here 
and there there are nests of oolitic hematite, several cm. in diameter. -
The lower part of this layer, between 33.75-34.25 cm., contains a fairly 
large share of diabase amygdaloids. 

In the thin section the mineralized hematite part contains abundant 
to closely crowded together hematite oolites (diameter 1-3 mm.), round 
to oval, dark red. At the :margins they are mostly of non-transparent 
hematite, reflecting dark red; the centre is often clearer to red trans­
lucent, richer in -aluminium hydrate. The oolites are largest in the centre 
of the mineralized part and grow smaller towards the margins. - More 
rarely distinctly stratified oolites occur, with an allothigenous core 
(quartz or fragment of fedspar) enveloped by a reddish gray layer of 

hematite and chlorite; then there follow a thick chlorite layer and outside 
a hematite envelope with thin intercalations of calcite.- Other oolites 
are formed by 1a granular mixture of albite and chlorite, bordered by 
massive hematite, which penetrates from the margin between the 
granules of the icentral filling. 

At the ·margin of the hematite aggregates we find very abundant 
oolitic formations of very diverse composition, e. g.: 1. a calcitic core sur­
rounded by a zonal margin of hematite and silt; 2. the centre is formed 
by an aggregate :of hematite and albite, around which is chlorite with 
zones of limonite; the margin is formed by hematite with zones of 
chlorite; 3. the albite centre is bordered by chlorite with torn-off 
granules of quartz, the margin is carbonatic, limonitized; 4. the chloritic 
core with enclosed granules of sand is enveloped by alternating zones 
of hematite and of carbonate and chlorite; 5. a mixture of albite and 
calcite penetrated by hematite; 6. a fragment of ,a brachiopod valve sur­
rounded by chlorite and hematite. 

Between the oolites is a massive hematitic filling in which minute 
ankerite rhomboids occur, here and there with faces bent in saddle­
shape, of :an average size of 0.1-0.22 mm. They enclose just as the 
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hematite groundmass a very .fine, silty skeleton of quartz and feldspar 
with a diameter of the granules of 0.01~0.06 mm. Hematite penetrates 
sometimes from the margins into these · ankerite rhomboids. 

The non- mineralized part, which encloses the hematite 
aggregates just described, is reddish gray, silty. I contains quartz silt 
cemented by a calcitic cement forming larger individuals of 0.2-0.4 mm~ 
in diameter. From the margins the ·calcite is replaced here and there by 
hematite. Here too minute .ankerite rhomboids of the type described 
occur in a great quantity. Abundant are :shattered veinlets of calcite. In 
addition we find here abundant oolitic formations of very diverse com­
position, e. g.: 1. A quartz aggregate with minute crystals of albite and 
sporadic flakes and zones of chlorite is bordered by narrow zones 
formed of a) chlorite, b) hematite, c) carbonate, d) hematite. 2. Quartz 
with interspersed albite crystals, bordered by chlorite and calcite. 
3. A fine-grained aggregate of .albite surrounded by chlorite or calcite 
and chlorite. 4. A fragment ·of quartz surrounded by a mixture of 
chlorite and albite. 5. Fragments of feldspars surrounded by hema­
tite. 6. Purely chloritic oolites. In addition to oolites are here inclusions . 
of oligoclasites and carbonatized fragments of diabase glass with albite 
and opal amygdules. In the whole series of these oolites it is evident 
that the original material around which the oolite formed ·was 
a fragment of lava penetrating the mud. The carbonate, chlorite and 
hematite were precipitated around it. 

In the lower part of this tuffitic sandy argillite near the limit 
against the underlying amygdaloid larger portions (inclusions or off­
shoots) of albite porphyrite appear. In addition to the normal calcite 
and chlorite filling bright red hematite is aggregated, and sometimes 
veils entirely the structure of the groundrnass. 

Farther down, between 34.25-94.15 m., a thick mass of diabase 
porphyrite follows, amygdaloidal at the margins (34.25-37.00 and 
93.00-94.15 m.) and between 55-57 m., otherwise compact, aphanitic. 

34.25-37.00 m.: amygdaloidal albite diabase, greenish gray, with 
very typical amygdules of white calcite, 4-8 mm. in diameter. The 
amygdules are formed by an aggregate of irregular calcite granules or 
of such granules running radially from the centre to the surface. 
There are no phenocrysts. The rock, of minutely intersertal texture, 
is composed of laths of ·albite-oligoclase (index of refraction 
a' < 1.533 < y' < 1.545), measuring 0.06 X 0.4 to 0.02 X 0.8 mm. Bet­
ween them there is a mesostasis composed of ·albite with interspersed 
apatite needles, of granules of calcite, flakes of chlorite, chloritized 
columns of augite and amphibole, abundant crystals of magnetite (100), 
and minute skeletal crystals of ilmenite. Here and there are aggregates 
of leucoxene replacing the ilmenite or bordering the chlorite pseudo­
morphs on dark constituents. Here and there a little quartz. 

37.00-55 m.: aphanitic diabase porphyrite, greenish gray to 
greenish black, compact, with a minutely intersertal groundmass. It 
contains sporadic larger phenocrysts 10f greenish white, here and there 
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· brownish pink feldspar ( andesine, sometimes also labrador), and here 
and there also whitish angular inclusions of metamorphic sediments. 
Chlorite pseudomorphs on dark constituents belong to the original 
olivine, partly perhaps also to amphibole or augite. The groundmass of 
intersertal texture predominates. Lath-shaped .andesines (0.04 X 0.1 
to 0.04 X 0.2 mm.) enclose triangular areas filled with chlorite, chiefly 
pennine. Enclosed in the chlorite are small crystals of rnagne.tite, 
skeletal, comb-shaped crystals of ilmenite, nes,ts of carbonate, here and 
there some .quartz. Here and there abundant amygdaloidal cavities 
filled with quartz or a .mixture of 1quartz and albite. 

In these porphyrites we find fairly abundant columnar crystals of 
whitish apatite. They are grown into strongly corroded crystals of 
feldspar or into kaolin aggregates representing the remnants of such 
original feldspar phenocrysts. These ~apatite crystals are 7.15 mm. long 
and up to 3 mm. wide. The index of refraction is near that of oil 1.639. 
In a thin section the mineral is hyaline, without pleochroism; it shows 
detachment craks in the longitudinal direction, a negative charakter 
of length, and a low double refraction. Chemically R. RosT proved that 
it had a phosphorus content. --- The compact material, into which the 
apatite crystals are usually grown, has .an index of refraction between 
1.540 and 1.559, and is .a mixture of kaolin and feidspar remnants. It 
corresponds to decomposed and strongly kaolinized feldspar. Such apatite 
crystals were found e. g. at 43 m., 46 m., 47 m. etc.· 

The sample of rock from 47 m. is a slightly more acidic 
p o r p h y r i t e containing feldspar.s belonging to oligoclase-andesine 
to oligoclase, considerably replaced by calcite. In the interstitial, 
kaolinized and carbonatized groundmass there are abundant granules 
of titanite and sporadic aggregates of pyrite. 

Here and there the diabase porphyrites are penetrated by abundant 
steeps fissures filled with white calcite. 

At 55-57 m. minutely amygdaloides diabase appears indicating 
perhaps the upper limit of the lower lava stream or underflowing lava 
mass. It is greenish gray, contains minute calcite .amygdules, pheno­
crysts of feldspars 1 cm. in diameter, and inclusions of jaspopal. Under 
the microscope it rshows 1a yery fine hyalo-ophitic texture passing into 
a hyalopilitic texture. It contains very narrow lamellae of andesine 
(0,005 X 0,06 to 0,02 X 0,2 mm.) in a chloritic, here and there carbo­
natized, originally vitreous groundmass, in which granules of ilmenite 
and magnetite are rather abundant. 

57,00-93,00 m.: aphanitic diabase porphyrite, dark greenish gray, 
with infrequent phenocrysts of feldspars (diameter 0,6-1 cm.) and 
minute phenocrysts of chloritized dark components, chiefly augite. The 
feldspars of the phenocrysts belong for the larger part to the original 
basic andesine to labrador. They are now strongly kaolinized and partly 
carbonatized so that their central, more basic part is mostly indetermin­
able. At the margin they are overgrown by :a low-refracting albite­
oligoclase. The chloritic pseudomorphs on the dark constituents contain 
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-here 1and there some icalcite and quartz. The groundmas.s., rich in 
-chlorite, contains laths of albite-oligoclase, aggregates of carbonate 
.and sericite, abundant crystals of leucoxenized Ti-magnetite, crystals 
·of .apatite, quartz granules and remnants of clouded glass. The six-sided 
.apatite crystals grow sometimes into the feldspars. 

The sample from 60,5 m. was analyzed by Dr. R. RosT. 

Weight % Molecular % Calculation according 
of the to 0SANN 

analysis 

'Si02 41,58 49,13 A 5,77 a 4,6 
'Ti02 2,15 1,91 c 5,70 c 4,6 
Al20 3 16,42 11,47 F 25,81 f 20,8 
Fe20 3 2,59 10,09 n 7,9 
FeO 7,86 s 51,04 
MnO 0,17 0,17 k 0,71 
CaO 6,45 8,21 
M gO 7,32 13,04 
:BaO 0,00 - Calculation according 
_1{20 1,63 1,23 to NIGGLI 
-Na20 3,95 4,54 
P20s 0,41 0,21 si 100,5 k .21 
R 20 + 4,75 al 23,5 mg .56 
1I20 - 0,43 fm 47,9 si' 147,2 
C02 4,70 c 16,8 qz -46,7 
.s traces alk 11,8 ti 3,9 

'Total 100,41 100,00 
p .44 
cjfm .35 
section Ill 

:Specific gravity . . 2,74. 

According to the calculation the rock 'is on the limit of magmata 
·of the n o r m a I g a b b r o i d and 't h e e s s e x i t e- g a b b r o i d 
t y p e of P . NIGGLI. 

Abundant are in this aphanitic diabase porphyrite strong I y 
a I bit i zed 1 aye r s as e. g. at 63 m. and between 66- 72 m. The 
~original feldspar, belonging predominantly to andesine, is sometimes 
kaolinized and surrounded by albite. In other cases the albite forms 
abundant intercalations in some plagioclase laths and replaces the 
-original feldspar along the fissures; in other cases the albite develops 
independently on the crystal boundaries of the original feldspar in 
:separate individuals. Thus a secondary s t r u c tu re develops 
here and there, when the younger turbidly yellowish albites (or the 
albite-oligoclases mostly .rich in albite) growing up on the older plagio­
dases touch each other with their ends and enclose areas filled with 
remnants . of the older, decomposed plagioclases often completely 
kaolinized. In addition to albite also calcite and slightly greenish, pale 
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chlorite are formed in this process from the feldspars. In addition to 
andesine are represented in the interstices between the secondary 
albites brownish, strongly chloritized and carbonatized Ti-augite, further 
titanite-leucoxene forming aggregates of dark gray granules, and 
abundant columns of apatite, especially marked between 71,40-72,00 m. 

Between 66-72 m. the diabase porphyrite is, as already mentioned, 
considerably a I b i t fz e d, strongly crushed, to that in some layers 
typical t e c t o n i c b r e c c i a s are developed. 

At the lower limit of the aphanitic diabase porphyrite, approxima­
tely between 93,00-94,15 m., an amy g d a I o id a I a I bite d i abase 
is again developed. It contains yellowish phenocrysts of albite-oligo­
clase, 3-4 mm. in diameter, of a yellowish coloration, mostly fresh, under 
the microscope sometimes corroded. Index of refraction y' > 1.533 > a', 
optically positive, extinction in 010 15-16·0. In some samples the feld­
spar phenocrysts are a more basic oligoclase or oligoclase-andesine, 
and they are then replaced by a mixture of albite, chlorite, calcite. The 
interstices between the feldspars are filled with a chloritized ground­
mass, enclosing apatite needles, magnetite granules, strongly leuco­
xenized ilmenite, small crystals of titanite, aggregates of carbonate, more 
rarely secondary quartz. 

At 83,40 and 84,00 m., less markedly elsewhere, there are developed 
in the diabase porphyrite veinlets of calcite containing nests of metal 
gray, lustrous hematite. In the vicinity of these veinlets the diabase is 
reddened to a thicknes of about 1 cm. In such reddened zones the 
feldspars are practically unchanged, but the interspaces between them 
are filled with a brownish red material rich in limonite. In the centre 
of such limonitized areas are preserved remnants of the original 
interstitial chlorite. The ore content of the limonite is derived principally 
from the exidation of the magnetite and ilmenite granules of the ground­
mass; in the darkest parts we observe only feldspar laths, little 
changed, in the non-transparent, dense reddish brown interstitial 
material. 

Between 94,15-96,70 m. was encoutered a layer of sandy argillite 
with abundantly interspersed hem.atite oolites and there with nests of 
hematite ore. It corresponds completely to the layer described above in 
the rocks overlying the diabase porphyrite and amygdaloid at 32,70 
and 34,25, m. - The rock is reddish gray to red; here and there it 
contains portions of red jasper penetrated by white crystalline calcite. 
The hematite oolites have mostly a diameter of 0,5-1 mm. The main 
part of the rock corresponds to an imperfectly bedded, finely sandy shale 
with clastic, mostly angular granules of quartz, 0 0,02-0,15 mm., and 
with a slight admixture of organic pigment. Here and there it contains 
quartz-albite injections and flakes of lig kt mica. Here and there 
hematite oolites occur, sometimes completely massive, formed by 
reddish black hematite; elsewhere they are composed by alternat­
ing thin layers of dark hematite and lighter red aluminum hydrate. 
In other cases the \hematite, or the aluminium hydrate,, surrounds 
a central clastic fragment .. of feldspar ·or quartz, or a shale pebble, 
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or an aggregate of chlorite flakes. Thin limestone off-shooths pene­
trate the rock and the oolites. 

The mineralized parts are composed of rusty red oolites, 0,6-1 mm. 
in diameter, sometimes exclusively of hematite, in other cases · with 
lighter centres richer in aluminum hydrate, which have usually· 
a minutely clody texture. The interstitial material. between the oolites 
is· formed by calcite .mixed with silt, in other cases by a mixture of 
quartz, albite, infrequent hematite flakes, and calcite. In other cases 
the interstitial material is hematite, which 'contains fine quartz gra­
nules, 0,004 mm. in diameter. Where oolites are less abundant, the inter­
stices are filled with sandy shaly material and angular fragments •of 
quartz, flakes of chlorite and light mica, and fine granules of ore. 

The amygdaloidal a'bite-oligodase porphyrite from a depth of 
96,70-106,00 m. is a grayish green rock, sparsely porphyritic. In th.e 
upper part between 94,70 and 101,00 m. it is minutely amygdaloidal. 
The amygdules, 2-5 mm. in diameter, are calcitic, in other cases calcitie 
'\Vith .a .chloritic centre. Here and there in addition fairly abundant 
minute amygdules occur, which are filled with dark red hematite and 
light red to yellowish aluminum hydrate. Chalcopyrite is usually 
present in the chlorite amygdules. On the fissures of the diabase are 
covers of nacrite, index of refraction near 1,55. In its uppermost part 
the porphyrite is penetrated by steep fissures filled with white crystal­
line limestone, which here and there contains nests and zones of 
hematite. - In the lower part, between 101-106 m., the amygdaloid 
contains dark green, flat chlorite amygdules, more rarely calcite 
amygdules, usually larger, sometimes attaining a diameter of several 
centimeters. 

The amygdaloidal porphyrite contains fairly abundant phenocrysts. 
of whitish to reddish feldspars, of about 1 cm. in diameter. They belong· 
to very strongly corroded and reabsorbed anorthoclase, in other places 
to albite-oligoclase, more rarely to acid andesine. - Inclusions of pelo­
carbonates and dark gray slates are very abundant in the amygdaloid. 
They are somewhat contact-metamorphosed and at the margin we can 
observe not infrequently a narrow darkened zone formed by the coking 
of the bituminous pigment. The boundary between the inclusions and 
the diabase are sometimes sharp, in other cases not. Here and there 
we observe distinct, cord-like injections of microvesicular porphyritic 
glass penetrating mostly in the direction of the bedding into the slaty 
inclusions. Near the inclusions the porphyrite shows a lighter reaction 
rim with a great .amount of minute, chloritic, blackish green amygdules. 
But at a small distance from the inclusions the porphyrite assumes its 
normal grayish green colour, the amygdules are larger and mostly of 
calcite. 

Of f e 1 d spar ph en o cry s t s we observe in the porphyrite 
not too abundant, especially pink phenocrysts of ·anorthoclase, some­
times composed of several granules. They are mostly s t r o n g 1 y 
c o r r o d e d to considerably reabsorbed, and at the margin they are 
not infrequently overgrown by a zone of younger albite-oligoclase. In 
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some cases reabsorption is so strong that only small remnants remained 
of the ' original crystal. In the marginal, strongly vitrified zone there 
occur smaller remnants of the original anorthoclase. In the sample 
from 104,5 m. the strongly corroded core of .anorthoclase is penetrated 
by numerous corrosions, in which the porphyritic groundmass penetrates 
into the interior of the feldspar crystal; the groundmass is here strongly 
chloritic, . with abundant, minute chlorite amygdules and fine secreted 
laths of albite. These corrosions penetrate on the one hand the remelted 
outer zone of the anorthoclase,,crystal, dividing it into isolated islands, 
on the other hand they penetrate to a great extent through the cleavage 
fissures to inside the crystal forming here a net of corrosive veinlets 
between which islands of the unchanged feldspar remain preserved. In 
the corrosions large six-sided columnar crystals of pure ap·atite have been 
preserved. - The anorthoclase crystals seem to represent p r o d u c t s 
of a very ear I y c r ys t a 11 i z a t.i on phase. Later, at the 
time of the effusion, they succumbed to remelting, corrosion and 
reabsorption. 

The material proper of this porphyrite has intersertal structure. 
It contains mostly two generations of feldspars. The older acide 
andesine (measurements: 0,05 X 0,1 to 0,15 X 0,4 mm.) is only here 
and there albitically twinned (120 /12'0) ; extinction cy 680; index of 
refraction N slightly higher than the index of refraction of Canada 
balsam. The feldspar of the groundmass is a minutely lath~shaped 
oligoclase, extinguishing parallelly, only rarely twinned, here and there 
also albite-oligoclase to albite. Among them is abundant, pale, lamellate 
chlorite with abundant crystals of leucoxenized ilmenite and Ti­
magnetite, here and there with abundant acicular crystals of apatite. 
Here and there are four- to six-sided chlorite .Pseudomorphs apparently 
on original pyro.xene. 

The amygdaloid is pierced by calcite veinlets containing secreted 
nests of red hematite, here and there also bright red or yellowish 
aluminum hydrate. They are evidently the products of the hydrothermal 
period connected directly with the last low-temperature magmatic phase. 
This therm a I phase carried iron so I uti on s into the 
diabase (filling of the fissures and amygdules) and into the adjoining 
sea water, from which shales and hematite oolites were sedimented. 

At 101 m., 102,5 m. etc. the amygdaloid included abundant inclusions 
of grayish brown shales, mostly flat, often crumbling · at the margin, 
and dispersing into the material of the eruptive rock. They are slightly 
tuffitic and very finely sandy; they contain minute granules of very fine 
quartz silt, some mica, kaolin, flakes of sericite and limonite, in some 
parts also granules of leuco.xene and some ilmenite. Chamosite oolites, 
sometimes with lighter centres or zones of myeline (L. SLAVIKOVA­
F. SLAVIK, 1917) are interspersed in them; in other cases they contain 
fragments of carbonate aggregates, minutely amygdaloidal volcanic 
glasses, fragments of strongly microvesicular pumice, fragments of 
oligoclasite and chlori1te aggregates. The organic pigment of the shales 
was to a great extent coked at the margin of the inclusions by the 
contact action of the magma, and is concentrated ih a dark zone border-

2* 
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ing the margin of the inclusions. At the contact the diabase assumes 
a light colour and a considerably finer texture; it contains only minute 
chlorite amygdules. The boundary between the eruptive rock and the 
sedimentary inclusions is here and there sharp, especially where a dark 
border zone is developed. In other cases we can see the penetration 
along the bedding planes into the shales of thin magmatic injections 
formed principally by chlorite with fine chlorite amygdules and here 
and there with secreted minute albite laths. At the boundary between 
the eruptive rock and the shale we can also observe the penetration 
of lobes .and off-shoots of the eruptive rock into the shales, when 
particles of the eruptive material separate and detach themselves and 
remain as inclusions in the shale. The magma of the porphyrite must 
have been highly fluid and considerably mobile. This mobility as well 
as the lowering of the point of crystallization were due to the consider­
able content in water. At the contact with the wet mud the argillaceous 
inclusions granulated, and the minute, separated particles penetrated 
into the shale. The above-mentioned injections, rich in chlorite, belong­
ing likewise still to the magmatic phase, intruded also into the shale. 
Thus mixed rocks were formed, analogous in type to migmatites except 
for the relatively low temperature of origin and the origin on or near 
the surface. On the other hand the shaly material dispersed in the 
granulated material of the eruptive rock, so that here and there the 
impression of a gradual transition is given. 

Between 106,00-109,00 m. a tuffitic explosion hreccia was encount­
ered similar to the one between 12,50 and 17,00 m. It is a grayish green 
rock, spotted whitish, with angular inclusions of weilburgites and fine 
amygdaloids, more rarely also of dark gray shales containing dark 
oolites and granules of volcanic glasses. The interstitial material is here 
and there shaly, strongly penetrated by chlorite, in other cases carbo­
natic. The whole gives the impression of a blackish gray shale inter­
spersed with a finely brecciated material of granulated weilburgite glass. 
The tuffitic structure was produced by the g r a n u I a t i o n o f t h e 
lava and the -scattering of lava fragments in the thin 
mu d. In the lower part, between 107-109 m., the rock is developed 
as pumice b re cc i a with acute-angular fragments of finely porous 
amygdaloids and rarer inclusions of shales in the grayish green inter­
stitial material of a shaly, here and there also calcitic nature. The 
interstitial material is penetrated here and there by in j e c t ions 
of eruptive materia 1 formed predominantly of chlorite, light 
grayish green, in which minute laths of alkali feldspars ( albite-oligo­
clase) are secreted. 

The inclusions of the amygdaloidal porphyrites contain calcite, 
more rarely chlor~te, amygdules ·0 0,08-0,5 mm., fine laths, sporadically 
also larger phenocrysts of feldspar ( albite-oligoclase). The shales have 
a compact groundmass, strongly saturated with fine flakes of chlorite; 
they contain minute granules of quartz, granules of ore and fragments 
of amygdaloidal chloritized glasses. The injections of diabase porphyrites 
have a granular structure, are composed predominantly of fragments 
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Obr. 1. Diabasovy tuf ,zabak", s ulomky jemne zpenene chloritisovane pemzy s kal­
citovou mezerni hmotou. Z hl. 142 m. Nikoly I/, zvets. ea 52 X. 

Fig. 1. Diabase tuff "zabak" with fragments of finely scoriaceous chloritized pumice 
with a calcitic interstitial material. From a depth of 142 m. Ordinary light, magn. 

about 52 X. 

0 0,1 X 0,2 to 0,4 X 1 mm. formed by the granulation and mechanical 
disintegration of the lava in contact with the wet mud. They are 
composed predominantly of feldspars of a lfluidal structure (mostly 
andesine, here and there also oligoclase-albite), chlorite flakes and 
calcite aggregates; in other places these injections are composed pre­
dominantly of chlorite. 

Between 109,00-111,00 m. a fine amygdaloidal diabase porphyrite, 
was encoutered. Between 111,00-112,50 m. a dark gray, argillaceous, 
micaceous shale of the . stage dy1 indistinctly bedded appeared, with 
rounded, dark oolites and here and there with fragments of microvesi­
cular diabase glasses. 

Between 112,66-118,00 m. a tuffitic microbreccia a with minute, 
lobate and partly still connected fragments-of considerably devitrified 
weilburgite /(cp. 160-165 m.) and oligoclasite reappears again; the 
interst~tial material itS partly shaly with dark oolites, partly calcitic, 
here and there formed also fby magmatic, strongly vesicular chlorite 
injections. The rock was formed again by the scattering of the granu­
lating porphyritic lava in the thin mud. - The margin of the shaly 
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inclusions is mostly lobate, and off-shoots of the magmatic material 
from the microbreccia penetrate inside. They are often detached and 
separated so that they turn into inclusions. Chlorite-magnetite injections 
are abundant. On the other hand the shale reaches into the interstices 
between the individual magmatic fragments of the microbreccia, merges 
into them, iand forms the essential part of the cement. Here and there 
smaller chloritic or shaly oolite is formed in the interstitial filling, 
elsewhere a magmatic injection rich in chlorite penetrates it; here and 
there limestone is developed. The oolites have most frequently a chlorite 
centre (prochlorite, index of refraction 1,62), surrounded by myeline 
(SLAViKOVA-SLAViK 1917), or around the central part composed of 
prochloritic spherolites a narrow, bedded envelope of prochlorite is 
developed; . and only then follows the myeline zone. In the fragments 
of the granulated weilburgite material there are numerous elongated 
amygdules filled with chlorite. In the centre there is most frequently 
prochlorite ·(index ··of refraction 1,62), at the margin ·leuchtenbergite 
(index bf refraction 1.559-1.568), here and there also colourless 
antigorite. 

At a depth of 118-122 m. a purplish dark gray oxidized diabase 
tuff is developed, with somewhat rounded fragments of whitish gray, 
vitreous and amygdaloidal diabases embedded in an interstitial material 
rich in hematite.) In the fragments of mnygdaloids there are very 
abundant chlorite amygdules, 0,08-0,2 mm. in diameter, filled at the 
periphery with greenish yellow clinochlore (index of refraction between 
1,58 and 1,59) and in the centre with iron-prochlorite of a higher 
refraction and an abnormal double refraction. The groundmass .is 
a brownish green isotropic glass with interspersed granules of ilmenite 
and crystals of magnetite; sporadically some quartz is developed. Other 
diabase fragments contain in the glass abundant minute feldspar laths 
and rod-shaped amphibole microlites. The feldspars have a subparallel 
extinction, an index of refraction near 1.545, and belong to the oligo­
clase. The interstitial material between the diabase fragments is 
strongly veiled by hematite, through which individual smaller granules 
and fragments of microvesicular glasses are seen. 

122-128 m.: grayish green tuffite with fragments of fine diabase 
amygdaloids. The interstitial material, rich in fragments of microvesi­
cular glasses, contains fragments ,of 1.Shales, fragments of feldspar 
crystals (basic oligoclase, albite oligoclase, sometimes also oligoclase­
andesine), and interspersed with chlorite oolites 0 0,2-0.,5 mm. In 
other cases the interstitial material is strongly calcareous. Here and 
there fragments of subholocrystalline oligoclasit13s occur enclosing 
minute, elongated amygdules of calcite and chlorite. 

128-134 m.: dark gray shale, finely micaceous, stage dy1, well 
bedded, here and there with zones of chloritic oolites crowded together, 
with pyritic fucoids and aggregates. At 132 m. an intercalation, 20 cm. 
thick, of greenish tuffite. 
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Obr. 2. Tuf diabasovy ,zabak", s hojnou kalcitovou mezern:i hmotou. Z hi. 110 m. 
Nikoly //, zvets. ea 52 X. 

Fig. 2. Diabase tuff "zabak" with abundant calcitic interstitial material. From 
a depth of 110 m.- Ordinary light, magn. about 52 X . 

Between 134-140 m. a dark grayish green tuffite was encountered, 
above very fine-grained, farther down of minute grain. It contains 
numerous large chloritic oolites, concentrically bedded around a larger 
clastic nucleus. 

Between 140-142,00 m a minutely grained diabase tuff, white 
to greenish, is developed, with a carbonate interstitial material of the 
type of minutely grained "zabak" (frog-stone). It contains minute, 
lobate fragments of microvesicular vitreous diabases of different types; 
there are on the one hand fragments of glasses with sporadic chlorite 
amygdules and without any rother !structure, on the other hand 
fragments of a hypocrystalline diabase with feldspar laths and chlorite 
amygdules. Further there are here abundant fragments of strongly 
remelted feldspars (apparently anorthoclase derived from the deeper 
weilburgite), fragments of apa1tite and chlorite aggregates. In the 
amygdules of the vesicular diabases we see especially Mg-prochlorite 
(index of refraction higher than oil 1.580, smaller than the index of 
refraction of oil 1.614) , in other cases calcite. In some pumice glasses 
the elongated amygdules and cavities are closely aggregated in a ver y 
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Obr. 3. Tufiticka weilburgitova mikrobrekcie s b:fidlicnou mezerni hmotou. 
Z hl. 107,30 m.- Nikoly I/, zvets. ea 14 X. 

Fig. 3. Tuffitic weilburgite microbreccia with shaly interstitial material from 
a depth of 107,30 m. Ordinary light, magn. about 14 X. 

small 'quantity of vitreous groundmass. In some fragments laths of 
albite-oligoclase are rather abundant. In others we find a strongly 
devitrified mixture of andesine with abundant amygdules of chlorite 
and calcite. The interstitial filling, predominantly calcite, contains 
abundant, strongly carbonatized fragments of pumice, here and there 
granules of clastic quartz and fragments of andesine. 

Between 142-150 m. minutely grained diabase tuffites are deve­
loped, somewhat compressed and oxidized. They contain fragments of 
Inicrovesicular diabases, and inclusions of the typical amygdaloids, here 
and there with large calcite amygdules, and an abundant admixture 
of clastic shale and sandstone material. The interstitial material is 
strongly carbonatic, coloured red by hematite, in other cases kaolinic. 
On the whole the diabase fragments are still more strongly carbonatized 
than the cement. Calcification is here and there so strong that only 
the outlines of the original vesicles show that we have here calcified 
pumice fragments. The chlorite of the amygdules belongs to Mg-pro­
chlorite, the index of refraction ranges between the limits of oils 
1.614-1.620. 
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Between 150,00-152,00 m. a coarser tuffitic breccia was encountered 
with fragments of shaly tuffites, sporadic fragments of white tuffitic 
limestones, and fine-grained grayish red hematite. It contains a layer 
of whitish, strongly calcified tuffite. 

152,00-152,60 m., calcified whitish tuffite, fine-grained, grains up 
to 1 mm. 

152,50-160,50 m.: tuffitic pelite, fine-grained, bluish white gray, 
distinctly bedded, with lighter and darker zones, diameter of the gra­
nules being 0,002-0,04 mm. At 154 m. and 157 m. an admixture of tuff 
material or vitreous fragments is well marked. Mostly they do not 
effervesce, only with a growth in depth the CaC03 content of the 
argillaceous cement increases. Sporadically fragments of fine amygda­
loids occur with amygdules of chlorite and chalcedony; here and there 
we see granules of clastic quartz; abundant are flakes of light mica. 

Weilburgite. 

In 160,50-165,30 m. a layer of a very intervesting amygdaloidal 
rock was encountered, which according to the microscopic examination 
is very reminiscent of the rock intruding in the Devonian of the Lahn 
Basin in the Rhineland, which E. LEHMANN, 1941, described as we i 1-
b u r g it e. At the margins the ·rock is whitish gray, in the middle, 
between 162,20-164,20 m., dark greenish gray. The amygdules, 
2-10 mm. in diameter, are filled with ankeritic carbonate, on!y rarely 
do they ;contain chlorite. Phenocrysts of whitish or pinkish feldspars, 
3-10 mm. in diameter, are fairly abundant. The structure, megascopic­
ally very fine-grained, is because of the plumosely aggregated feldspars 
under the microscope considerably granular. This proves that we have 
here rather an intrusive rock of shallow depth than an effusive rock, 
for which the considerably developed amygdaloidal texture would other­
wise speak. 

According to the texture of the rock and to the nature of the 
amygdules three layers can be distinguished here: 

1. the upper parts is a yellowish whitish gray rock with ankerite 
amygdules, almost without feldspar phenocrysts. The groundmass is 
formed by feldspar laths, between which we see a ;megascopically 
compact mesostasis. 

2. The middle part is formed by a grayish green rock with sparser 
ankerite amygdules and abundant phenocrysts of feldspars. The struc­
ture of the groundmass is very uniform, fine-grained, intersertal. 

3. The lower part is formed by a ligth greenish gray amygdaloid 
with fairly abundant ankerite amygdules and very abundant phenocrysts 
of feldspars, which belong on the one hand to a pink anorthoclase and 
on,_the other hand to a whitish albite-oligoclase. The groundmass in this 
lower part of the intrusion is the finest of all three zones mentioned. 

The w e i 1 b u r g i t e o f t h e · u p p e r p a r t has microscopically 
a sparsely intersertal groundmass. It contains laths of albite-oligoclase 
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Obr.' 4. Vrostlice albitoligoklasu z weilburgitu z hl. 164,50 m. Nikoly XX, 
zvets. ea 52 X. 

"Fig. 4. Phenocryst of albite-oligoclase in the weilburgite from a depth of 164,5 m. 
Crossed nicols, magn. about 52 X. 

of 0,04 X 0,08 to 0,06 X 0,5 mm., albitic twinned, extinction 13/13·0. 
"Between them there is the strongly kaolinized and slightly silicified 
groundmass with individualized albite, chlorite and carbonate. The 
amygdules are formed by an . aggregate of calcite or ankerite granules, 
·between which, and often also in the centre of the amygdule, is a finely 
.scaly aggregate of chlorite of a lower double refraction. Connected with 
the amygdules are often carbonate veinlets and streaks penetrating 
the rock. 

The mid d 1 e part, approximately between 162,50-164,20 m., 
·is formed by a firm, fine-grained, light grayish green rock with anke­
ritic or chloritic-calcareous amygdules, 1-2,5 mm. in diameter. The 
calcareous filling is usually bordered by chlorite, in other cases it is 
-penetrated by cockade-shaped chlorite zones. There are few feldspar 
:phenocrysts; they belong either to andesine ·(200) or to oligoclase; 
crystals of considerably corroded and reabsorbed anorthoclase occur 
rarely. The groundmass is composed of minute albite-o_ligoclase laths, 
with a mesostasis of finely scaly chlorite, ,albite of low refraction, some 
·orthoclase, and purely isotropic, only slightly devitrified glass,·and inter-
spersed ilmenite. At 162,5 m. is the upper limit of this middle part 

:26 

I 



•Obr. 5. Vrostlice anorthoklasu silne korodovaneho a nataveneho z albitoligoklasoveho 
·porfyritu z hl. 104,50 m. V korosnich dutinach, vyplnenych zakladni hmotou sesti-

boke krystaly apatitu. ·- Nikoly I/ , zvets. ea 14 X . 
'Fig. 5. Phenocryst of strongly corroded and remelted anorthoclase from the albite­
·oligoclase porphyrite, from a depth . of 104,50 m. In the corrosion cavities filled with 
:groundmass are six-sided apatite crystals. - Ordinary light, magn. about 14 X. 

minutely brecciated, with fragments of microvesicular vitreous portions, 
·which indicate the separate injection of the different parts. Albite of 
a low refraction penetrates the rock in thin, yellowish gray, turbid 
veinlets, from which it spreads also into the adjoining groundmass. The 
·phenocrysts of anorthoclase have usually a turbid, remelted and 
corroded margin. In the middle light part we find irregularly lobately 
delimited structures formed with the beginning remelting at the time 
of the rising of the magma to the surface and the lowering of the 
:pressure. Similar structures have been described as enter o I it hi c 
s t r u c t u r e ,( G e k r 10 s e- S t r u k t u r) from remelted alkali feld­
spars of Iranian rocks by EM. CHRISTA, 1940. In the Chynava weilbur­
_gite the remelted parts of these alcalic feldspars were in some cases 
.strongly carbonatized and replaced by carbonate. This indicates a con­
siderable amount of C20 and H 20 in the magma. In other parts the 
.immiscibility of the albite molecule took place in the form of perthite. 

In the I o w e s t p a r t of the vein b e t w e en 164,20 m. and 
165,00 m. the weilburgite contains abundant larger ankerite amygdules, 
-4-8 mm. in diameter. There are here very abundant feldspar pheno-
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crysts, either of pink anorthoclase (diameter about 4-6 mm.), of low 
refraction, a' approaching 1.526, y' near 1.533, optically negative, 
extinction in 010 9·0, in 001 21;20, strongly corroded, almost always 
characterized by the enterolithic structure mentioned above, showing 

, elongated, dark bordered spots. These dark remelted zones enclose here 
and there islands of fresher, optically positive, albitic twinned albite­
oligoclase formed by immiscibility.- Rather abundant are also whitish 
phenocrysts of albite-oligoclase. The groundmass has a non-typically 
intersertal structure. It is considerably crystallized, small-grained. It 
contains abundant small tabular albite-oligoclase, often of a fairly 
typical rhombic cross-section. The mesostasis is of minute crystals of 
albite, orthoclase, columnar carbonate pseudomorphs on augite, aggre­
gates of grayish green, slightly pleochroic flakes of chlorite. The chlorite 
is close to prochlorite (index of refraction about 1,62), and is perhaps 
partly a pseudomorph on dark constituents, but mostly it represents the 
last and youngest constituent solidified from a magma considerably rich 
in H 20. Fairly abundant are dark gray flakes of ilmenite and carbo­
natized amphiboles as well as minute skeleton crystals (111) and (100), 
irregular granules and aggregates of magnet~te. Apatite crystals are 
abundantly grown into the feldspars. - Here and there turbidly dark 
gray structures of three-sided shape occur growing together polysynthe­
tically above each other in one direction and thus reminiscent of the 
structures of cronstedtite at 202 m. 

The weilburgites of E. LEHMANN from the Rhenish Devonian of the Lahn region 
were placed already formerly to the diabases, or spilites. E. LEHMANN determined 
their chemical and mineral difference from both the diabases and the spilites and 
their considerable relations to the keratophyric magmata. They are intrusive, strongly 
amygdaloidal rocks composed chiefly of alkali feldspars and chlorite. Chemically 
they are characterized by the relatively considerable alkali content, the great quan­
tity of crystal water, and the relatively smaller content in CaO, especially after 
deduction of the share bound to the- mostly abundant- C02. The content in TiOz 
is mostly considerable. They contain alkali feldspars, mostly albite, fairly abundantly 
also orthoclase or anorthoclase. Potassium and soda types occur either independently 
or mostly as mixed types. Genetically bound to the intrusion of the weilburgite are 
the deposits of the Lahn iron ores. The high content in HzO in the magma caused 
its great mobility also when the temperature was rather lowered; by mixing with 
the material of sediments, by injection of the mud with magmatic solutions of 
weilburgite composition rich in chlorite mixed rocks were formed. 

The Chyiiava weilburgite agrees to a considerable extent with the 
types described by E. LEHMANN, though here and there it shows still 
its relation to albitized diabases. For it contains here and there still 
also andesine, further carbonate pseudomorphs on pyroxenes, etc. -
Certain relations can be demonstrated to the Norwegian rhomb porphy­
ries. - Also the material of the tuffitic explosion microbreccias from 
the depths of 12,50, 17,00, 106,00-109,00, and 112,60-118,00 m. shows 
by its material likewise certain relations to the weilburgites. 

Dr. R. RosT was so kind a;s to analyse the weilburgite from a depth 
of 164 m. at Chyiiava. The high content in C02 makes the calculations 
of the analyses after the current .methods somewhat doubtful and 
unreliable. Nevertheless I give here these calculations, as they afford 
and interesting view of the chemism of the rock and show especially the 
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high content in alkalis. Two calculations were made, one after the simple 
deduction of C02 and calculation of the current oxides of the analysis 
to 100% (a), and one after deduct ion of a complex carbonate correspond­
ing to the representation in per cent of CaO, MgO, and FeO in the 
rock (b). Analysis and calculations are given here with reservation and 
reference to the remarks given above. 

Si02 
Ti02 
Al20 3 
Fe20 3 
FeO 
MnO 
CaO 
M gO 
K 20 
Na20 
H20+ 
H 20-
C02 
P205 
s 

Weight% of 
the analysis 

38,90 
1,91 

14,32 
1,02 
8,93 
0,27 
7,95 
4,96 
1,57 
5,16 
2,97 
0,16 

11,36 
0,33 
0,73 

100,54 

a) 
l\1olecular % after 
simple deduction 

of C02 

49,06 
1,81 

10,63 

10,36 

0,29 
10,75 

9,38 
1,26 
6,29 

0,17 

100,00% 

spec. gravity ...... . . 2,73. 

Calculation after OsANN: 

A c F a c f 

b) 
After deduction of 
the complex carbo~ 

nate of Ca, Mg and Fe 

n 

60,98 
2,25 

13,20 

5,14 

0,36 
4,51 
3,94 
1,57 
7,84 

0,21 

100,00 

s k 
a) 7,55 3,08 30,78 5,5 2,2 .. 22,3 8,3 50,87 0,62 
b) 9,41 3,79 10,16 12,1 4,9 13,3 8,3 63,23 0,85 

Calculation after NIGGLt: 

si al fm c alk. k mg si' qz ejfm section 
a) 100,3 21.5 41 22 15.5 .16 .47 162 -61.7 .53 IV 
b) 166.6 36 26 12.3 25.7 .17 .42 202.8 -36.2 .47 IV 

t i a) 3.7 
b) 6.1 

In case (a) the calculation approaches the medium type of the 
theralitic magmata of P. NIGGLI. In (b) the calculation falls between 
the types of the nosycombitic and Na-quartz-syenite to Na-syenite 
magmata. 
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Obr. 6. U zavfenina ooliticke bridlice z weilburgitove mikrobrekcie z hl. 112,80 m. 
Oolity ve stfedu chloritove, .na okraji bridlicne. - Nikoly //, zvets. ea 14 x. 

Fig. 6. Inclusion of oolitic shale from the · weilburgite microbreccia from a depth 
of 112,80 m. Oolites in the centre chloritir, a.t the margin shaly. - Ordinary light,, 

magn. abou.c 14 X. 

Remaining Part of the Profile. 

Between 165,30-169,00 m. a variegated, dark purple breccia was: 
encountered containing fragments of green porphyritic tuffites, of gray 
tuffitic sandstones and red shales da, of gray hornfels, fragments of 
fine amygdaloids, decomposed grass green porphyritic glasses, frag­
ments of quartz and hematite ore. Chalcopyrite is disseminated in the· 
fissures. -The interstitial material is shaly with densely interspersed 
flakes of kaolin, chlorite and some light mica, quartz granules and 
granules of non-abundant feldspars (albite-oligoclase, orthoclase) in the 
fine siliceous-kaolinic mesostasis. 

The thin section of the hornfels shows abundant minute granules. 
of quartz, kaolin and chlorite, infrequent fragments of feldspar and 
a little biotite. - The tuff fragments contain particlets of a carbonate: 
aggregate bordered by chlorite, fragments of strongly carbonatized 
microvesicular diabase glasses, often with fluidally arranged vesicles. 
Further there are here fragments of carbonatized amygdaloids, rem-· 
nants of feldspar laths, holocrystalline oligoclasites, and here and there 
quartz granules. 
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Between 169,00-173,00 m. banded, light grayish green or bluish 
grayish green tuffites rich in calcite were encountered. They contain 
whitish spots of completely carbonatized microvesicular diabases sur-­
rounded by chlorite and often replaced by quartzine. Further there are 
minute fragments of amygdaloids with amygdules of calcite, antigorite~ 
and here and there also quartzine in the carbonatized groundmass. 
Further also chloritized fluidal porphyritic glasses with elon·gated 
vesicles. The interstitial material is strongly carbonatized, with quartz~ 
chlorite and kaolin; in other cases kaolin predominates. It contains; 
fragments of chloritized glasses, chloritic pseudomorphs on dark 
cons,tituents, spherolites ;of , quartzine, and minute fragments of quartz· 
and feldspar.- Another sample from 172,5 m. represents a fine-grained, 
grayish white porphyritic tuffite, considerably firm and strongly carbo­
natized. The interstitial material is a fine aggregate of :quartz and 
antigorite. 

Between 173-175,00 m.: tuffite, greenish white with fine frag-· 
rnents of pu1nice, calcareous cement, and an intercalation of white­
limestone. 

175,00-177,00 m.: tuffitic sandstones, grayish red, crushed, with 
admixed hematite in fine granules. 

177,00-184,20 m.: grayish red shales, alternatively of fine and' 
coarser grain. At 180 m. a fairly thin bed of a brick red, tuffitic breccia. 
with red hematite oolites, sporadic fragments of porphyritic pumice,. 
and abundant fragments of brachiopod valves. 

184,20-185,00 m.: amygdaloidal diabase, light greenish whitish 
gray, with calcite amygdules 0 1,2-1, 7 mm. The groundmass, originally· 
vitreous, is strongly carbonatized. Aggregates of chlorite, carbonate 
and quartz minute quartzine spherolites, many minute granules of 
ilmenite and magnetite, and some carbonate-chlorite pseudomorphs on 
dark constituents occur here and there among the carbonate. Because' 
of the considerable alteration of the rock its relations io the weil­
burgite could not be determined. 

Between 185,00-188,00 m. occur variegated diabase tuffs, reddish 
gray, distinctly bedded, here and there brecciated, with fragments of 
greenish microvesicular diabase glasses strongly carbonatized, in other 
places replaced by · a mixture of carbonate and quartz. The cement is 
partly carbonatic, partly ashy and, when the latter, strongly oxidized. 
The ashy constituents are then either completely or at the margin 
hematitized. This strong oxidation indicates the sedimentation of the'· 
tuff at a small depth below the sea level. 

At a depth of 188,00-195,60 m. green tuffitic sandstones of the, 
Tremadoc, fine-grained, slightly compressed were encountered passing­
here and there into siliceous sandstones or into tuffites. At 190 and. 
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Obr. 7. Tremadocky piskovec z hl. 195,50 m. Klasticka zrnka kfemene, alkalickeho 
zivce, premenenych porfyrovych skel, ulomky lasturek brachipodu a zrnka glaukonitu 

V silne kfemite zakladni hmote.- Nikoly //, zvets. ea 52 x. 
Fig. 7. Tremadoc sandstone from a depth of 195,50 m. Clastic granules of quartz, 
alkali feldspar, transformed porphyritic glasses, fragments of brachiopod valves 
and glauconite granules in the strongly siliceous groundmass. - Ordinary light, 

magn. about 52 X . 

190,60 m. they include an intercalation of !PUrplish dark · gray fine­
grained tu f f s. The tuffites themselves contain in addition to sporadic 
quartz granules a fairly abundant material of green, decomposed por­
phyritic glasses showing sometimes traces of a fluidal structure 
(R. KETTNER) with zones of ilmenite and titanite granules. The chlorite 
belongs to clinoch,lore :(index of refraction .at the limit of oils 
1,57~1599). 

Between 195,60-196.00 m. was found an alternation of green sand­
stones with mineralized shales of the Krusna hora Beds da, containing 
sponge spicules and fragments of brachiopod valves. 

The sandstones (grain 0,08-0,4 mm.) contain subangular gra­
nules of quartz, quartz shales, abundant green granules of chloritized 
or glauconitized volcanic glasses, apatite crystals and feldspar frag­
ments, fragments of the groundmass of porphyrites, and fragments 
of phosphoritized valves. Accessorily apatite, zircon, titanite-leucoxene, 
carbonate, etc. Here and there occur fragments of finely scoriaceous 
porphyritic glasses with sporadic feldspar crystals and abundant 
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chlorite amygdules. -The cement is finely sandy with quartz granules, 
abundant mica and · sporadic flakes of chlorite. - Abundant quartz­
carbonate veinlets penetrate the rock. Son1e parts of the sandstones 
are strongly carbonati,zed. 

At a depth of 196,00-203,00 n1. there follo·w coarse-grained sand­
stones to quartz conglomerates, slightly calcareous, also belonging to the 
Krusna hora Beds da ;(Tremadoc). They contain quartz granules, 
0 0,1-0,2 mm., fairly well rounded, more rarely granules of quartz 
shales to fine grained quartzites. In smne .parts the cernent is siliceous, 
in others siliceous-calcareous. Such calcareous parts have between the 
elastic granules usually larger interstitial spaces than the siliceous 
ones. Here and there they contain nests of pyrite and aggregates of 
green chlori1te. The cataclasm of the rock is considerable. At about 
202 m. a steep veinlet of white crystalline calcite with pyrite and drusy 
black cronstedtite was encoutered. This will be treated in a separate 
report. 

Summa:ry. 

_ The drilling profile studied from the Lower Ordovician of Chyilava 
belongs for the greater part to the Sarka Beds (dy, Lower Llanvirnian). 
The Komarov Beds ( d(3 - Skiddavian) seem to be less developed in this 
area. The lower part of the profile -belongs to the Krusna hora Beds 
( da- Tremadoc). The profile, whose rocks belong predominantly h> 
volcanites and tuffs, supplied further proofs of the great variety of the 
Lower Paleozoic volcanic rocks of the diabase series. In the upper part 
of the drilling d i a b a s e s and d i a b a s e p o r p h y r i t e s were 
encountered, which in the direction towards the margins pass into 
a I b i t e p o r p h y r i t e s. Farther down follow w e i I b u r g i t e s 
and d i a b a s e t u f f s a n d t u f f i t e s. In the T r em a d o c 
sediment s fragments of decomposed vitreous porphyric material 
appear as clasts. 

For the first time in the Ordovician of Bohemia ~t Chyiiava rocks 
of w e i 1 b u r g i t e type were determined, corresponding to a very 
considerable extent to the weilburgites described by E. LEHMANN from 
the Devonian of the Lahn area in Western Germany. They contain 
phenocrysts of strongly corroded and remelted anorthoclase, further 
phenocrysts of :albite-oligoclase, rarely .of oligoclase. A ndesine was 
found only sporadically. In the ground1nass albite-oligoclases to albites, 
not infrequently showing rhombic cross sections, predominate by far; 
chlorite and carbonate ~are abundant. Here and there the presence of 
carbonate pseudomorphs on augite indicates relations to the albite 
diabases. Frmn :a chemical point of view the high content in C02 of the 
rock makes the calculation of the analysis by the current methods 
somewhat subjective, for it cannot be detennined with certainty how 
much of the content in CaO, MgO and FeO bound in the abundant 
carbonates belongs to the original magma, and how much was added 
later. There is no basis at Chynava for designating the whole content 
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of carbonate as foreign, dragged along by the magma, allothigenic, as 
LEHMANN does for the weilburgite of the Lahn area. In any case the 
calculation of the analysis indicates a high content of alkalis in com­
parison with the diabase rocks of the Paleozoic of Central Bohemia. 
The value "k" (in the calculation according to Niggli) is relatively high, 
when compared with the analyses of the Silurian diabases of Bohemia. 
But it does not attain the values determined in the somewhat younger 
diabases fron1 Kafizek (cp. F. FIALA, 1951). Rather characteristic is 
the relatively smaller content in CaO (in the calculation of the analysis 
after deducting a complex carbonate), which suggests interesting 
r e I a t i o n s t o N a- s y e n i t e m a g m a t a (r h o m b p o r p h y­
r i e s).- The analysis of the diabase porphyrite from 60,5 m. approaches 
on the whole the analysis of the diabase from the Dobrotiva Beds (dy2b 
- Upper Llanvirnian) from Kafizek published by F. FIALA, 1951. The 
diabase porphyrite of Chynava shows moderately higher values of al and 
alk, and somewhat lower values of fm, c, k and mg. The value k = 21 is 
constantly relatively high in comparison with the values of the Silurian 
diabases of Bohemia. · 

Diabase and porphyrite tuffs and tuffites strongly developed at Chy­
iiava are connected with the weilburgites and with the diabase and albite­
diabase-porphyrites. A special type are the tu f fit i c ex pI os ion 
h re cc i as, mixed rocks, formed by the mixing of eruptive and sedi­
mentary material at the time of the eruption. Fragments of the following 
Java granulating at the contact with the sea water mixed extensively 
with the n1aterial of the whirled-up mud. The mud became on the one 
hand the cement of the sedimentary breccia, and on the other hand was 
enveloped by it in the form of shaly inclusions, not infrequently showing 
traces of the contact action of the magma. Abundant magmatic 
infections composed of chlorite, albif;e and somethnes also calcite pene­
trate the shales. These injections indicate the great mob i I it y of 
the weilburgite and albite-diabase magma in the 
I a s t s t a g e s ;O f i t s d e V e I 0 p m e n t, w h e n t h e t e m p e­
r a t u r e w a s a I r e a d y ;C o n s i d e r a b I y I o w e r e d. The cause 
of this mobility was the eonsiderable content of H 20 in the magma. 

T h e c o m p o s i t i o n o f t h e s e I a s t, I .o w - t e 1n p e r a t u r­
ed magma fractions approaches the composition 
o f I e p t o c h I o r i t e s. T h e i r o n li s c o n c e n t r a t e d in them 
and disperses with them into the surrounding sea water, supplying 
material for the precipitati.on of oolites, abundant in the shaly inter­
calations and in the interstitial material of the breccias and tuffites. 
I n t h e f u r t h e r, h y d r o t h e r m a I, is t a g e m u c h i r o n 
p a s s e s i n t o t h e a q u e o u s t h e r m a I s o I u t i o n s bound 
genetically to the diabase and weilburgite eruptions. These solutions 
supply the .further and chief material for the formation iof sedimentary 
deposits of iron ores in the Ordovician of Central Bohemia. 

February 1951. 
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VYSV:ETLIVKY MIKROFOTOGRAFI1. 

Tab. I. 
'0bi'. 8. Diabasovy porfyrit silne albitisovany, s typickou intersertalni strukturou. 

Mezerni vyplii mezi listami zivcu prevazne chloriticka. Z hl. 63 m. - Ni­
koly I!, zvets. ea 52 x. 

·Obr. 9. Mandlovcovity albitoligoklasov:V porfyrit z hl. 29 m. Ve stredu mandli chlorit, 
okraje kalcitove. - Nikoly I I, zvets. ea 14 X. 

Tab. II. 
Obr. 10. Weilburgitova explosivni mikrobrekcie z hl. 108 m. V mezerni btidlicne 

hmote jsou uzavreny ulomky zpenenych weilburgitu. - Nikoly 11, zvets. ea 
14 x . 

Obr. 11. Styk weilburgitove explosivni mikrobrekcie s bridlicnou uzavreninou. J ed­
notlive ulomky granulovaneho weilburgitu pronikly do btidlice, btidlicna 
hmota tvoti tmel mezi weilburgitovymi casticemi brekcie. Okraj btidlicne 
uzavreniny kontaktne ztemnely. Z hl. 102 m. - Nikoly ll, zvets. ea 14 X. 

Tab. III. 
Obr. 12. Styk btidlicne uzavreniny s obklopujici ji weilburgitovou mikrobrekcii. 

Prouzky btidlice vnikaji mezi ulomky mikrobrekcie a tvo:H jeji tmel. Z hl. 
16 m.- Nikoly 1/, zvets. ea 52 X. 

Obr. 13. Styk btidlicne uzavreniny s obklopujici ji weilburgitovou mikrobrekci:i 
z hl. 102 m. Okraj uzavreniny ztemnely, ulomky weilburgitu vnikaji dovnitr 
uzavreniny. Tmel mikrobrekcie bfidlicny. - Nikoly //, zvets. ea 14 X. 

Tab. IV. 
Obr. 14. Weilburgitova mikrobrekcie s vrostlici zivcovou (vlevo dole) a chloriticko­

btidlicnou mezerni hmotou. Z hl. 108 m. - Nikoly /1, zvets. 14 X. 
Obr. 15. Tufit diabasov:V s oolity v btidlicnem tmelu. Z hl. 127 m. - Nikoly I I, 

zvets. ea 14 x. 
Tab. V. 

Obr. 16. Natavena vrostlice anorthoklasu z weilburgitu z hl. 165 m. Typicka ,st:fiv­
kova struktura" (Gek:vose Struktur). - Nikoly /1, zvets. ea 14 X. 

Obr. 17. N atavena a korodovana vrostlice anorthoklasu z weilburgitu z hl. 165 m. 
Typicka sttivkova struktura (,Gekrose Struktur"). - Nikoly //, zvets. ea 
14 x. 

EXPLANATIONS OF THE MICROPHOTOGRAPHS. 

PI. I 
Fig. 8. Diabase porphyrite, strongly albitized, with typical intersertal texture. 

Interstitial material between the feldspar laths predominantly chlorite. From 
a depth of 63 m.- Nicols /1, magn. about 52 X. 

Fig. 9. Amygdaloidal albite-oligoclase porphyrite from a depth of 29 m. In the 
centre of the amygdules chlorite, on the margin calcite. - Nicols /I, magn. 
about 14 X. 
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Pl. II 
Fig. 10. W eilburgite · explosion microbreccia from a depth of 108 m. In the inter­

stitial shaly matter fragments of microvesicular weilburgites are enclosed. -
Nicols //, magn. about 14 X . 

Fig. 11. Contact of the weilburgite explosion microbreccia with a shaly inclusion. 
The individual fragments of granulated weilburgite penetrated into the shale, 
the shaly material forms the cement between the weilburgite particles of the 
breccia. The margin of the shaly inclusion is darkened, baked by contact. 
From a depth of 102: m. - Nicols I I, magn. about 14 X. 

Pl. III 
Fig. 12. Contact of a shaly inclusion with the surrounding weilburgite microbreccia. 

Zones of shale penetrate between the fragments of the microbreccia and form 
its cement. From a depth of 16 m.- Nicols /I, magn. about 52 X. 

Fig. 13. Contact of a shaly inclusion with the surrounding weilburgite microbreccia 
from a depth of 102 m. The margin of the inclusion is darkened, fragments 
of the weilburgite penetrate inside the inclusion. Cement of the microbreccia 
shaly. - Nicols I I , magn. about 14 X . 

Pl. IV 
Fig. 14. vVeilburgite microbreccia with feldspar phenocryst (left below) and with 

chloritic-shaly interstitial material. From a depth of 108 m. - Nicols /I, 
magn. 14 X. 

Fig. 15. Diabase tuffite with oolites in a shaly cement. From a depth of 127 m. -
Nicols 1./, magn. about 14 X. 

Pl. V 
Fig. 16. Remelted phenocryst of anorthoclase from the weilburgite at a depth of 

165 m. Typical enterolithic structure ("Gekrose Struktur") (E. CHRISTA) . -
Nicols /I, magn. about 14 X. 

Fig. 17. Remelted and corroded phenocryst of anorthoclase from the weilburgite 
at a depth of 165 m . Typical enterolithic structure ("Gekr·ose Struktur"). -
Nicols I I , magn. about 14 X . 
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