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FRANTISEK FIALA:

Diabasové a weilburgitové horniny spodniho ordoviku
od Chynavy.

Diabase and Weilburgite Rocks of the Lower Ordovician
at Chynava.

(PredloZeno 30. XII. 1950.)

V severozap. kiidle Barrandienu cca 7 km severné Berouna a asi
1 km jihovych. od obce Chynavy byl v r. 1943—44 hlubinnym vrtem
zastiZzen velmi zajimavy profil v spodnoordovickych horninich, mezi
nimiz daleko prevladaly diabasové a weilburgitové vulkanity. Byly tu
zjistény vedle podiizenych hornin sedimentarnich afanitickk a mandlov-
covité diabasy, diabasové porfyrity, albitické diabasy, diabasové, event.
diabas-porfyritové granuldty, tufy a tufity, explosivni tufitickt weil-
burgitové brekcie a mélce intrusivni weilburgity. Charakter tufitickych
brekeii a nékterych tufé svédéi o tom, Ze ridka, H,O bohatd lava pro-
nikla pii vylevu explosivné do mokrého a poddajného bahna a v ném
granulovala (sr. G. MESKA—F. FI1ALA 1948). Tim vznikly mamnoze
smiSené horniny, v nichz vulkanicka slozka, drobné brekciovité struk- .
tury, obsahuje mezerni vypli sedimentarni a kromé toho uzavirs dlomky
bridliéné, na okrajich kausticky preménéné a misty pronikané weilbur-
gitickymi injekcemi. Rovnéz do mezerni bridlicné hmoty vnikaji slabé
injekce magmatické, prevaziné tvorené chloritem a mensim podilem
albitu.

Sta¥im odpovidaji horniny profilu predevSim spodni ¢asti stupné
dy; (Sareckych b¥idlic, spod. Llanvirn), mensi ¢ast profilu zastu-
puje zde stupeii dB (vrstvy komérovské, Skiddaw), podle J. Sura
a F. PRANTLA (1945) v této oblasti jen malo vyvinuty. V podlozi této
prevazné vulkanické serie, v niZ jen ojedinéle vystupuji polohy bridliéné,
se nalézaji piskovce a slepence vrstev kruSnohorskych (da — tre-
madok). Dalsi podloZi, vrtem nezastizZené, tvori algonkické bridlice.
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Struény piehled profilu.

Efusivni amfibolicky diabas, p¥i podlozi a nadlozi
mandloveovity, ve stifedni ¢asti afaniticky.
Diabasovy tuf nazelenale svétleSedy.

Explosivni tufitickd weilburgitovd brekcie chynav-
ského typu, ve spodni ¢asti hrubsiho zrna.
Diabasovy tuf (deskovec), stlaceny.

Mandloveovity diabasovy porfyrit Sedozeleny az Cer-
venosedy.

Pis¢ity jilovec s krevelovymi oolity a hnizdy oolitic-

‘kého krevele.

Afaniticky, zelenavé Sedoderny diabasovy porfyrit
s mandlovcovymi okraji (34,25—37,00 a 93,00 az
94,15) a mandlovcovou vlozkou mezi 55—57 m, mélce
intrusivni. Vzorek z 60,5 m byl analysovan kol. prof.
dr. R. ROSTEM.

Piscity jilovec s oolity a hnizdy krevelovymi.
Mandloveovity albitoligoklasovy porfyrit, Sedozeleny,
Tidce porfyricky, v horni ¢asti ridce mandlovcovity.
Petrograficky predstavuje prechodni typ mezi porfy-
rity a weilburgity. -

Tufiticka explosivni weilburgitova mikrobrekcie.
Mandlovcovity diabasovy porfyrit.

Tmavoseda jilovita bridlice spodnich Sareckych vrs-
tev dy;.

Tufitickad explosivni weilburgitova mikrobrekcie.
Serie tufti a tufitt diabasovych az porfyritovych,
misty s velmi podrizenymi vloZkami biidliénymi,
¢astecné slabé oolitickymi, s chloritovymi, misty kre-
velovymi oolity.

Weilburgit porfyricky, ¢astecné mandloveovity, mélce
intrusivni. Vzorek ze 164 'm byl analysovan prof.
drem R. ROSTEM.

Tufové brekcie, tufity, tufitické piskovce, Sedocervené
bfidlice, mandlovcovity diabas a pestré diabasové
tufy (dB?).

Piskovce, droby a slepence krusSnohorskych vrstev
(tremadok). V hloubce 202 m byla v nich zastiZena
strmé Zilka bilého krystalického kalcitu s pyritem
a druzovitym cernym cronstedtitem, o némz bude
podéana dodateéné zvlastni zprava.

Petrografie.

Weilburgity.

Po prvé v ceském ordoviku byly v chynavském profilu konstatovany horniny,
odpovidajici velmi znaéné weilburgitim, jez popsal E. LEEMANN (1941) z devonu

lahnské oblasti v zap.
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Lahnské weilburgity, zafazované diive k diabastim, event. spilitéim, jsou podle
LEHMANNA mélce intrusivni, silné mandlovcovité horniny, sloZené predeviim z alka-
lickych Zived a chloritu; obsahuji hojné karbondtu, jeZ vsak podle LEEMANNA poché-
zeji z velké &4sti z proraZenych sedimentirnich devonskych vrstev. Chemicky jsou
weilburgity charakterisoviny znaénym obsahem alkalii, velkym podilem krystalové
vody a relativné men§im obsahem CaO, coZ vynika zejména po odpoétu podilu kom-
plexniho karbonatu, vdzaného na — namnoze dost znaény — podil CO2. Obsah T702
je vétSinou rovnéZ znaény. Weilburgity obsahuji alkalické Zivce, vétSinou albit, dosti
hojné vSak téZ orthoklas a anorthoklas, oba posledni ¢asto ve vrostlicich. Chemicky
i petrograficky predstavuji prechod mezi diabasy a keratofyry. Draselné a sodné
typy vystupuji jednak samostatné, vétsinou vSak se jedna o typy smisené. Na intrusi
weilburgitl se podle LEHMANNa véaZe genese lahnskych Zeleznjch rud. Velky obsah
H20 v magmatu podminil jeho velkou pohyblivost i p¥i sniZené teploté. SmiSenim
weilburgitovych injekei a tGlomkd s hmotou nastfiknutych sedimentd (bahna) vzni-
kaly horniny smiSené.

Vyskyt weilburgitu u Chynavy v hloubce 160,5 aZ
165,3 m popisovaného profilu je prvnim zndmym vyskytem
téchto hornin v Ceskoslovensku. Soucasné je dalSim do-
kladem pestré diferenciace stiedoceskych t. zv. ,,diabast® staropaleo-
zoickych a zajimavym a dilezitym dokladem chemické a petrografické
odlisnosti nékterych vulkanitd stiedodeského starsiho ordoviku od béz-
ného typu diabasového.

Hornina pri okrajich je béloseda, uprostied mezi 162,20—164,20 m
zelenoseda. Dost hojné mandle praméru 2—10 mm jsou vyplnény vétsi-
nou ankeritem (neSumi v zredéné HCl), jen ziidka kalcitem, misty
obsahuji, hlavné ve stredni ¢asti, chlorit. Dosti hojné jsou, zejména
v nejspodnéjsi éasti, vrostlice bélavych nebo nartZovélych Ziveid, pa-
t¥icich jednak anorthoklasu, jednak albitoligoklasw aZ oligoklasu. Jen
ojedinéle se vyskytl andesin. Zakladni hmota, makroskopicky velmi
jemna, se Zivecovymi liStickami zperené sestavenymi, je ve vybrusu dost
zietelné zrnita. To svéddi, Ze se tu jednd spid§ o mélkou intrusi
nez o vylev, jemuZ by jinak nasvédéovala znaéné vyvinutd mandlov-
cova struktura.

Anorthoklasové wvrostlice patri velmi ranni f£4zi krystalisace
v hloubce. Jsou na okraji vétsinou silné zakalené, natavené a korodované.
Ve svétlejsi stredni ¢asti pozorujeme v nich vétSinou nepravidelné
laloénaté omezené protihlé struktury, vzniklé pocinajicim natavenim
a rozpousténim v dobé vystupu magmatu k povrchu. Podobné utvary
popsal z natavenych alkalickych Zivel iranskych vulkanit, hl. Dema-
vendu, EM. CHRISTA (1940) jako,dribkovou strukturu*“ (,,Ge-
krose Struktur®). — V chynavském weilburgitu byly natavené
partie v nékterych mistech silné karbonatisovany, coZ nasvédéuje znac-
nému podilu CO, v magmatu. V jinych vzacnéjsich pripadech proniklo
odmiSeni albitické molekuly ve formé perthitu. Zdkladni hmota mé
strukturu netypicky intersertalni, drobné zrnitou, silné krystalickou.
Obsahuje hojné tabulkovité albitoligoklasy, jevici ve vybrusu casto
typické rhombické prirezy. Mezi nimi je vyplii z drobnych krystalkt
albitu, orthoklasu, shlukd Sedozeleného prochloritu (i. 1. 1,62), nepiilis
hojnych karbonatickych pseudomorfos po augitech, event. amfibolech,
hojného lamelkovitého ilmenitu a kostrovitych krystalkt a zrnek magne-
titovych. V Ziveich je hojné uzaviran apatit.



Proti typim Lehmannovim vykazuje weilburgit od Chyhavy né-
které prechodné znaky, ukazujici na blizZsi spojitost s diabasovym vulka-
nismem, predevsim vyskyt, i kdyZz nehojnych, karbonitovych pseudo-
morfos po mezernim augitu a vyskyt andesinu. Pro jednoznacéné pojeti
obsahu karbonitu jakoZto cizi, magmatem striené piimési, neni tu
dostateénych dokladi.

Chemickd analysa provedena prof. drem R. ROSTEM, a jeji rozpoclet
je uvedena na str. 29. anglického textu. Velky obsah CO, (11,36%) ¢ini
jeji rozpocet podle béZnych method prirozené pochybnym a nespolehli-
vym. Pres to byly provedeny dva rozpo¢ty. V prvnim (a) byly po jedno-
duchém odecteni CO, rozpocitany hlavni kysliéniky analysy béZnym
zpisobem na 100%. V druhém :(b) byl difive po prikladu Lehmannové
odecten komplexni karbonat, sloZenim odpovidajici procentnimu zastou-
peni CaO, MgO a FeO v horniné. Oba rozpoéty, uvedené s vyslovaym
poukazem ma nejistotu a nemozZnost presného rozpoctu, poskytuji zaji-
mavy pohled na chemismus horniny a ukazuji zejména znacny
obsah alkalii, zejména v poméru k jinym ,,diabasovym* hornindm
sttedoCeského paleozoika. Hornina stoji v blizkosti nosykombitického
az Na-syenitického magmatu P. NIGGLIHO a m4i blizké vztahy k norskym
rhombovym porfyrtm. Hodnota ,,k“ v rozpo¢tu podle NIGGLIHO je rela-
tivné vysoka, zejména ve srovniani s analysami stfedoleskych diabast
silurskych ; nedosahuje vS8ak hodnot, zjisténych v diabasech od Kaiizku,
patiicich vrstvam dobrotivskym dysb (FIALA 1951). Pro celkovy vyvoj
diferenciace staropaleozoického stifedodeského vulkanismu ma zjisténi
weilburgitli znaény vyznam zejména vzhledem k vystupovani mlado-
ordovickych, kaliem bohatjch intrusi minetovych a minveritovych.

Explosivni tufitické weilburgitové brekcie.

S weilburgity a albitickymi a diabasovymi porfyrity u Chynavy
jsou spojeny mohutné vyvinuté tufy a tufity. Zvlastnim typem v serii
sdruzenych hornin jsou smiSené horniny, explosivni mikrobrekcie,
vzniklé smiSenim eruptivniho a sedimentarniho materiadlu v dobé explose.
Byly zastiZeny v hloubce 12,50—20,50 m, 106,00—109,00 m a 112,80 az
118,00 m. Vytékajici l4va na styku s morskou vodou, resp. zvifenym
bahnem explosivné granulovala. Rozpadala se v drobné ulomky,
silné odskelnéné +vlivem tuhnuti v prostfedi mnaplnéném vodnimi
parami. Hmota zvifeného bahna se stala jednak tmelem usazujici
se brekcie, jednak vétsi i menSi @Gastice bahna byly vulkanickou
brekecii obklopeny ve formé bridli¢nych uzavienin. Tyto uzavieniny
mivaji priomér veétSinou nékolik centimetri, ma okraji byvaji ne-
ziidka ztemnélé nésledkem kaustického plsobeni magmatu. Hojné
magmatické injekce, slozené z chloritu, albitu a nékdy téz Ealcitu
pronikaji do btidlic. Ukazuji na velkou pohyblivost weil-
burgitového a albiticko-diabasového magmatu
vposlednich fazich jehovyvojeazateplotyznacdné
sniZené;pridinoutétopohyblivostibylvelkyobsah
vody v zbytkovych magmatech.

Ulomky této mikrobrekcie jsou tvoreny polosklovitymi, jindy holo-



krystalickymi tlomky weilburgitu, velmi dasto agregitem jedinci
albitoligoklasovych (oligoklasity) s hojnymi mandlickami albitovymi,
vzécnéji chloritovymi nebo kalcitovymi. Bridliénd zdkladni hmota obsa-
huje zrnecka kiemene, rudy, Supinky muskovitu a chloritu, shluky orga-
nického pigmentu, limonitu a leukoxenu. Bridlicnd hmota se Siti mezi
dlomky granulovaného weilburgitu jako tmel mikrobrekcie. Do ného,
stejné jako do bridliénych uzavienin pronikaji vySe zminéné jazykovité
vstriky silné chloritického weilburgitu.

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

Tento porfyrit je prevazné kompaktni, zelenoSeda az zelenaveé ¢ernd
hornina. Mezi 84,25—37,00 a 93,00—94,15 m, jakoZ i v rozmezi 55,00 az
57,00 m je vyvinut jako albiticky diabasovy mandlovec
s hojnymi mandlickami bilého kalcitu. Intersertalni zdkladni hmota se
sklada z listiéek albitoligoklasu, mezi nimiz se nachazi vypli z albitu,
chloritu, karbonatisovaného amfibolu, kalcitu, magnetitu, ilmenitu,
shlukt leukoxenovijch, misty malo kiemene.

Vétsi ¢ast této meélce intrusivni masy tvoii kompaktni, zelenavé
éerny, afaniticky diabasovy porfyrit s ojedinélymi
vrostlicemi plagioklasu (andesin az labrador) a drobnymi chloritiso-
vanymi pseudomorfosami po tmavych soucastkach v prevladajici za-
kladni hmoté intersertélni struktury. Zdkladni hmota obsahuje mezi
andesinovyms listami chloritovou vyplii s magnetitem, ilmenitem, kar-
bondtem a kiemenem. V nékterych polohich jsou vrostlice Zivcové
kyselejsi, patrice andesinu aZ albitoligoklasu. Misty jsou vrostlice
kaolinisovanych Zivet, snad alkalickjch (?), dosti hojné uzavirajicich
idiomorfni bélavé krystalky apatitové. Nékteré polohy afanitického
diabasu jsou silné albitisovdny, tak na pr. v 63m a mezi 66—72 m.
Misty byly konstatovany Zily krystalického kalcitu s hnizdy celistvého
krevele. V jejich sousedstvi, jindy i mimo né, je porfyrit znacné oxydo-
vany a zéervenaly. Ve vybrusu pozorujeme Cerstvé plagioklasy v silné
limonitisované aZ zcela neprihledné zikladni hmoté; zatlacujici limonit
vznikl jednak rozkladem ilmenitu a magnetitu v zakladni hmoté, jednak
téz oxydaci chloritu zdkladni hmoty.

Vzorek z 60,56 m byl analysovan prof. dr. R. ROSTEM. Analysa
a jeji rozpocet jsou uvedeny v anglickém textu. Celkem se bliZi analyse
intrusivniho diabasu z dobrotivskych vrstev dysb od Karizku, publiko-
vané F. FIALoU 1951. Podle rozpoctu je hornina na hranici norméalné
gabbroidniho a essexitgabbroidniho typu P. NIGGLIHO.

Mandlovceovity albitoligoklasovy porfyrit z hloubky 96,70—106,00 m.

Tato Sedozeleni, husté drobné mandlickovitd hornina stoji na
prfechodu mezi diabasovymi porfyrity a weilbur-
gity. Obsahuje hojné mandlicky kalcitové, kalcitové s chloritickym
stredem, misty téZ krevelem a Al-hydrdtem tvorené, ve spodni &asti téZ
Cisté chloritové. Hojné jsou vrostlice bélavych aZ Gervenavych Zived, -
patficich jednak silné korodovanému anorthoklasu, jednak albitoligo-
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klasu, vzacnéji téZ kyselému andesinu. V anorthoklasu zartstaji apatity.
Zakladni intersertdlni hmota obsahuje andesin a drobnéjsi oligoklas,
misty téz albitoligoklas az albit, hojny chlorit s krystalky Ti magnetitu,
ilmenitu a apatitu a chloritové pseudomorfosy po augitech. Hojné jsou
uzavieniny premeénénych bridlic.

Zrudnéné piscité jilovcee.

Diabasovy porfyrit z hl. 34,25—94,15 m je patrné velmi mélce intru-
sivni. S obou stran je lemovan polohami (32,70—34,25 a 94,15—96,70 m)
svétle ¢ervenosedého jilovee s dosti hojnymi krevelovymi oolity a hnizdy
oolitického krevele. Hornina v jemné pisé¢ité a krystalickym kalcitem
proniknuté zakladni hmoté obsahuje hojné tlomky sklovitych diabast
a tufll, vétsinou lemované krevelem a chloritem, nékdy téz karbonatem
v rozmanitych sukcesich (sr. anglicky text) jakoz i typické oolity kreve-
lové, nékdy obsahujici svétlejsi hnizdo Al-hydrdtové, nékdy téz jadro
albitové a polohy chloritové a kalcitové. V jilovei 32,70—34,25 m obsa-
huje zakladni hmota jilovcové i rudni partie hojné drobné Fklence
ankeritové.

Tyto jilovce s krevelovymi oolity a shluky krevelovymi se vyskytuji
s obou stran diabasporfyritové intruse. V okrajich intruse vystupuji
rovnéZz mandlicky krevelové | (po pripadé krevelové a Al-hydratové)
a dosti hojné kalcitové zilky s hnizdy krevele. Tyto okolnosti nasveédéuji
ptuvodu krevele z hydrothermalnich roztokid vazanych na vystupovani
diabasovych (a ovSem i weilburgitovych) hornin.

Obohacovani Zeleza v nejmladsich fazich.

Jak uz drive zminéno, pronikaji nejmladsi faze weilburgitové
a albiticko-porfyritové, velmi bohaté vodou a pohyblivé i za teploty
znaéné sniZzené, do sedimentti v podobé tenkych injekei, jez utuhly ve
smés prevladajiciho chloritu a podrizeného albitoligoklasu. SloZeni téchto
poslednich nizko temperovanych magmatickych frakei se blizi sloZeni
leptochloritéi. V mnich se obohacuje Zelezo a s nimi disperguje do okolni
moi'ské vody, poskytujic materidl pro srazeni rudnich oolitt, hojnych
v bidliénych vlozkich nebo mezerni hmoté brekeii a tufitd. V dalsi fazi
hydrothermélni prechazi mnozstvi Zeleza do therméalnich vodnich roz-
tok?,, geneticky vazanych na erupce diabasové a weilburgitové. Tyto
roztoky poskytovaly dals§i a hlavni materidl pro vznik sedimentarnich
loZisek Zeleznych rud stredoCeského ordoviku.

iGeologicko-paleontologické oddélent
Ndrodniho musea v Praze.



Introduction.

In the northwestern limb of the Barrandian, about 7 km. north of
Beroun and about 1 km. SE of the village of Chynava, 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, tuffs,
tuffites, albite diabases and tuffitic weilburgite explosion 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 mixzed 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 (dy,), its smaller,
lower, part represents perhaps also the Komérov Beds (dg), 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 Llanvir-
nian and Skiddavian. Underlying the volcanic series are sand--
stones and conglomerates of the Krusnid Hora Bed (da==Tremadoc).
Still farther below and not reached by the drilling are Algonkian shales.

The wider vicinity of Chynhava was surveyed in the past by K. M..
LipoLp (1863), Jos. VALA and R. HELMHACKER (1877), J. KREJEI 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. SrAvikovA and FRr. SLAVIK. The explanations to the Geological Map,
Sheet Kladno (L. CEPEK — O. HYNIE — O. KopYM — A. MAT&JKA), 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 (Chytiava 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.
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94.15— 96.70 m. shales and oolites with nests of hematitic ore
96.70—106.00 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 dark argillaceous shales of the lower dy,; (Sarka
Beds)
tuffitic weilburgite explosion microbreccia
. 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 diabase tuffs, tuffites, diabases and shales (dg?).
188.00—203.00 m. sandstones, graywackes and conglomerates of the
Krusna Hora Beds (de=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.

112.60—118.00
118.00—160.50

BB BBESB

BB

Petrographical Characterisation of the Different Rocks.

The effusive amphibole 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 amygdules, 2 mm. in diameter. The aphanitic
diabase of the middle part has microscopically an intersertal texture.
It contains laths of labradorite (extinction 290/299, index of refraction
o = 1.556 < 4/ <1.563), measuring 0.013<0.1 to 0.05>0.5 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
(0.06><0.12 mm.) of hourglass structure, at the margin here and there
changed into calcite. Here and there slim long-columns of basaltic amphi-
bole (0.01 %< 0.03 to 0.02 XX 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 biotite, rare are minute
apatites. The ilmenite is partly leucoxenized. Here and there we can
see chloritic pseudomorphs on original olivine crystals, 0.15><0.4 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 (Chynava type)
from a depth of 12.50—17.00 m., with minute fragments of finely micro-
vesicular and strongly devitrified weilburgites and almost holocrystal-
line 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
mud. The lava strongly granulated and tore up into minute fragments
which mixed with the mud (G. MESKA — F. FIALA, 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.

Thefragments of volcanic rocks in the microbreccia
have an irregular, mostly lobate shape of 0.1><0.1 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 (v > 1.535 = /), 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
> o/. 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 amygdules. 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.

The not too abundant interstitial material between
the clastic fragments in the breccia has the character of a silty
slate. It contains minute granules of guartz (¢ 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 shaly inclusions measuring 2—4 cm. in diameter
are at the margin usually baked i. e. darkened in consequence of the
accumulation of coked bitumen. Petrographically 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 KARIZEK (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. Sometimes the oolites are pure chlorite,
in other cases they contain a mixture of chlorite and silt; sometimes a.
nest of bright red aluminium hydrate is 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 fragment 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 a gree-
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 140/160). Infrequent phenocrysts are formed
by acide andesine (149), or oligoclase-andesine (100/120) 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, ilmenite 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. Leucoxene 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—3G.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 @& granular mixture of albite and chlorite, bordered by
massive hematite, which penetrates from the margin between the
granules of the central 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, ¢) 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 groundmass.

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
o = 1.533 < <1.545), measuring 0.06 X 0.4 to 0.02 % 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 of 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 < 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 magnetite,
skeletal, comb-shaped crystals of ilmenite, nests of carbonate, here and
there some quartz. Here and there abundant amygdaloidal cavities
filled with quartz or a mixture of quartz 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 feldspar 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 47m. is a slightly more acidic
porphyrite containing feldspars 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 shows a very fine hyalo-ophitic texture passing into
a hyalopilitic texture. It contains very mnarrow lamellae of andesine
(0,005 X< 0,06 to 0,02 X 0,2mm.) 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 and there some icalcite and quartz. The groundmass, 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 OSANN
— analysis _
Si0, 41,58 49,13 A 5,17 a 4,6
‘TiO, 2,15 1,91 C 5,70 c 4,6
Al,O4 16,42 11,47 F 2581 f 20,8
Fe,04 2,59 n 7,9
FeO 7,86 10,09 s 5104
MnO 0,17 0,17 k 0,71
CaO 6,45 8,21
MgO 7,32 13,04
BaO 0,00 — Calculation according
K,0 1,63 1,23 to NIGGLI
Na,O 3,95 4,54
P05 0,41 0,21 o si 100,56 k 21
H,0 + 4,75 al 235 mg .56
H,0 — 0,43 fm 47,9 si’ 147,2
CO, 4,70 c 16,8 qz —46,7
S traces alk 11,8 ti - 3,9
Total 100,41 100,00
P 44
¢/fm .35

section III
Specific gravity . . . . . 2,74,

According to the calculation the rock is on the limit of magmata
of the normal gabbroid and the essexite-gabbroid
type of P. NIGGLL ,

Abundant are in this aphanitic diabase porphyrite strongly
albitized layers as e g at 63m. and between 66—72m. 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 structure develops
here and there, when the younger turbidly yellowish albites (or the
albite-oligoclases mostly rich in albite) growing up on the older plagio-
clases 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 albitized, strongly crushed, to that in some layers
typical tectonic breccias are developed.

At the lower limit of the aphanitic diabase porphyrite, approxima-
tely between 93,00—94,15 m.,, anamygdaloidal albite diabase
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 ' > 1.533 > o/,
optically positive, extinction in 010 15—160. 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 mneedles, 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 ecm. 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 hematite 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 clastie, mostly angular granules of quartz, 2 0,02—0,15 mm., and
with a slight admixture of organic pigment. Here and there it contains
quartz-albite injections and flakes of light 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 casés 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 albite-oligoclase porphyrite from a depth of
96,70—106,00 m. is a grayish green rock, sparsely porphyritic. In the
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 calcitic
with 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 distinet, 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 feldspar phenocrysts we observe in the porphyrite
not too abundant, especially pink phenocrysts of anorthoclase, some-
times composed of several granules. They are mostly strongly
corroded 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 apatite have been
preserved. — The anorthoclase crystals seem to represent products
of a very early crystallization 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 > 0,1 to 0,15 X 0,4 mm.) is only here
and there albitically twinned (120/120); extinction cy 680; index of
refraction N glightly 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 pyroxene.

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 thermal phase carried iron solutions 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., 102,56 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 leucoxene and some ilmenite. Chamosite oolites,
sometimes with lighter centres or zones of myeline (L. SLAVIKOVA—
F. SrAvik, 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 chlorite 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 in 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 albife 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 info 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 breccia 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 granulation of the
lavaand thescattering of lava fragments in the thin
mud. In the lower part, between 107—109 m., the rock is developed
as pumice breccia 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 injections
of eruptive material 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 chlorite, amygdules ¢ 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 ,,Zabdk®, s tlomky jemné zp&néné chloritisované pemzy s kal-
citovou mezerni hmotou. Z hl. 142 m. Nikoly //, zvéts. ca 52 X.

Fig. 1. Diabase tuff “Zabik’” with fragments of finely scoriaceous chloritized pumice
with a calcitic interstitial material. From a depth of 142 m. Ordinary light, magn.
about 52 X.

2 0,1 % 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 fluidal 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 dy; indistinctly bedded appeared, with
rounded, dark oolites and here and there with fragments of microvesi-
cular diabase glasses.

Between 112,60—118,00 m. a tuffitic microbreccia a with minute,
lobate and partly still connected fragments of considerably devitrified
wetlburgite |(cp. 160—165 m.) and oligoclasite reappears again; the
interstitial material 4s partly shaly with dark oolites, partly calcitic,
here and there formed also by 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, and 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 of 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 amygdaloids 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
1,568 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 ‘shales, fragments of feldspar
crystals (basic oligoclase, albite oligoclase, sometimes also oligoclase-
andesine), and interspersed with chlorite oolites @ 0,2—0,5 mm. In
other cases the interstitial material is strongly calcareous. Here and
there fragments of subholocrystalline oligoclasites occur enclosing
minute, elongated amygdules of calcite and chlorite.

128—134 m.: dark gray shale, finely micaceous, stage dy;, well
bedded, here and there with zones of chloritic oolites crowded together,
with pyritic fucoids and aggregates. At 132 m. an intércalation, 20 cm.
thick, of greenish tuffite.
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Obr. 2, Tuf diabasovy ,,zabdk‘, s hojnou kalcitovou mezerni hmotou. Z hl. 110 m.
Nikoly //, zvéts. ca 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 [ther 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 apatite 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 very
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Obr. 3. Tufitickd weilburgitova mikrobrekeie s b¥idli¢nou mezerni hmotou.
Z hl. 107,30 m. — Nikoly //, zvéts. ca 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
microvesicular 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 CaCO; 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 weil-
burgite. 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, only 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 weilburgite of theupper part 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,
zvéts. ca 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 > 0,08 to 0,06 X 0,5 mm., albitic twinned, extinction 13/130.
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 middle 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-oligoclase 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 162,56 m. is the upper limit of this middle part
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Obr. 5. Vrostlice anorthoklasu silné korodovaného a nataveného z albitoligoklasového
porfyritu z hl. 104,50 m. V korosnich dutinich, vyplnénych zakladni hmotou Sesti-
boké krystaly apatitu..— Nikoly //, zvéts. ca 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 enterolithic
structure (Gekrose-Struktur) 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 C,0 and H,O in the magma. In other parts the
immiscibility of the albite molecule took place in the form of perthite.

In the lowest part of the vein between 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, o’ approaching 1.526, +/ near 1.533, optically negative,
extinction in 010 99, in 001 2140, 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 comnsiderably 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,0. 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 magnetite. 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 — COz2. The content in TiO2
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 H20 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 Chynava 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 as to analyse the weilburgite from a depth
of 164 m. at Chynava. The high content in CO, 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 CO, and calculation of the current oxides of the analysis
to 100% (a), and one after deduction 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.

a) b)
Molecular % after After deduction of
Weight % of simple deduction the complex carbo-
the analysis of CO, nate of Ca, Mg and Fe
Si0, 38,90 49,06 60,98
TiO, 1,91 1,81 2,25
Al,04 14,32 10,63 13,20
Fey 04 1,02
FeO 8,93 10,36 5,14
MnO 0,27 0,29 0,36
CaO 7,95 10,75 4,51
MgO 4,96 9,38 3,94
K,0 1,57 1,26 1,57
Na,O 5,16 6,29 7,84
H,0 - 2,97
H,0 — 0,16
CO, 11,36
P,0; 0,33 0,17 0,21
S 0,73
100,54 100,00% 100,00
spec. gravity . . . ... .. 2,73.
Calculation after OSANN:
A C F a c f n S k
a) 755 3,08 30,78 55 22 223 83 5087 0,62
b) 9,41 38,79 10,16 121 49 133 83 6323 0,85
Calculation after NIGGLI:
si al fm ¢ alk. k mg st/ gz e/fm section

a) 100,3 215 41 22 155 .16 .47 162 @ -6L7 .53 IV
b) 166.6 36 26 123 25,7 .17 .42 2028 -36.2 47 IV

ti 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 mosycombitic and Na-quartz-syenite to Na-gyenite
magmata.
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Obr. 6. Uzavienina oolitické biidlice z weilburgitové mikrobrekcie z hl. 112,80 m.
Oolity ve stfedu chloritové, na okraji b¥idli¢né. — Nikoly //, zvéts. ca 14 X.
Fig. 6. Inclusion of oolitic shale from the weilburgite microbreccia from a depth
of 112,80 m. Oolites in the centre chloritic, at the margin shaly. — Ordinary light,.
magn. abouc 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 de, 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 elongated
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
constituents, 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-
ments of pumice, 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 @ 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 to 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. Klastickid zrnka kifemene, alkalického
zivee, pfeménénych porfyrovych skel, tlomky lasturek brachipodl a zrnka glaukonitu
v silné kfemité zakladni hmoté. — Nikoly //, zvéts. ca 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 tuffs. 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 clinochlore .(index of refraction at the hmlt of oils
1,57—1599).

Between 195,60—196.00 m. was found an alternation of green sand-
stones with mmerahzed shales of the Krusna hora Beds de, contalmng
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, ete. 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. Some parts of the sandstones
are strongly carbonatized.

At a depth of 196,00-—203,00 m. there follow coarse-grained sand-
stones to quartz conglomerates, slightly calcareous, alsc belonging to the
Kru$néd hora Beds de (Tremadoc). They contain quariz granules,
@ 0,1—0,2 mm., fairly well rounded, more rarely granules of quartz
shales to fine grained quartzites. In some parts the cement is siliceous,
in others siliceous-calcareous. Such calcareous parts have between the
clastic granules usually larger interstitial spaces than the siliceous
ones. Here and there they contain nests of pyrite and aggregates of
green chlorite. 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.

Summary.

The drilling profile studied from the Lower Ordovician of Chyiiava
belongs for the greater part to the Sarka Beds (dy, Lower Llanvirnian).
The Komarov Beds (dB — Skiddavian) seem to be less developed in this
area. The lower part of the profile belongs to the Kru$ni hora Bedsg
(de — Tremadoc). The profile, whose rocks belong predominantly to
voleanites 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 diabases and diabase porphyrites were
encountered, which in the direction towards the margins pass into
albite porphyrites. Farther down follow weilburgites
and diabase tuffs and tuffites. In the Tremadoc
sediments fragments of decomposed vitreous porphyric material
appear as clasts.

For the first time in the Ordovician of Bohemia at Chynava recks
of weilburgite type were determined, corresponding to a very
congiderable 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. Andesine was
found only sporadically. In the groundmass 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. From a chemical point of view the high content in CO, of the
rock makes the calculation of the analysis by the current methods
somewhat subjective, for it cannot be determined 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 Chytiava 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 from Kaiizek (cp. F. Fiara, 1951). Rather characteristic is
the relatively smaller content in CaO (in the calculation of the analysis
after deducting a complex carbonate), which suggests interesting
relations to Na-syenite magmata (rhomb porphy-
ries).—The analysis of the diabase porphyrite from 60,5 m. approaches
on the whole the analysis of the diabase from the Dobrotiva Beds (dysb
— Upper Llanvirnian) from Karizek published by ¥. F1avA, 1951. The
diabase porphyrite of Chynava shows moderately higher values of al and
alk, and somewhat lower values of fm, ¢, 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-
nava are connected with the weilburgites and with the diabase and albite-
diabase-porphyrites. A special type are the tuffitic explosion
breccias, mixed rocks, formed by the mixing of eruptive and sedi-
mentary material at the time of the eruption. Fragments of the following
lava granulating at the contact with the sea water mixed extensively
with the material 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
injections composed of chlorite, albite and sometimes also calcite pene-
trate the shales. These injections indicate the great mobility of
the weilburgite and albite-diabase magma in the
last stages of its development, when the tempe-
rature was already considerably lowered. The cause
of this mobility was the considerable content of HyO in the magma.

The composition of these last, low-temperatur-
ed magma fractions approaches the composition
of leptochlorites. The iron is concentrated in them
and disperses with them into the surrounding sea water, supplying
material for the precipitation of oolites, abundant in the shaly inter-
calations and in the interstitial material of the breccias and tuffites.
In the further, hydrothermal, stage much iron
passes into the aqueous thermal solutions bound
genetically to the diabase and weilburgite eruptions. These solutions
supply the further and chief material for the formation of sedimentary
deposits of iron ores in the Ordovician of Central Bohemia.

February 1951.

Geologico-Paleontological Department
of the National Museum, Prague.
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VYSVETLIVKY MIKROFOTOGRAFIIL.

Tab. I.
Obr. 8. Diabasovy porfyrit silné albitisovany, s typickou intersertalni strukturou.
Mezerni vypli mezi liStami Zivel prevazné chloritickd. Z hl. 63 m. — Ni-

koly //, zvéts. ea 52 X.
Obr. 9. Mandloveovity albitoligoklasovy porfyrit z hl. 29 m. Ve st¥edu mandli chlorit,
okraje kalcitové. — Nikoly //, zvéts. ca 14 X.

Tab. II.
Obr. 10. Weilburgitovd explosivni mikrobrekcie z hl. 108 m. V mezerni b¥idli¢né
hmoté jsou uzavieny tlomky zp&nénych weilburgitii. — Nikoly //, zvéts. ca

14 X,

‘Obr. 11. Styk weilburgitové explosivni mikrobrekecie s b¥idliénou uzavieninou. Jed-
notlivé tlomky granulovaného weilburgitu pronikly do b¥idlice, b¥idliéna
hmota tvo¥i tmel mezi weilburgitovymi éasticemi brekeie. Okraj b¥idliéné
uzavieniny kontaktné ztemnély. Z hl. 102 m. — Nikoly //, zv&ts. ca 14 X.

Tab. III.
Obr. 12. Stvk b#idliéné uzaviteniny s obklopujici ji weilburgitovou mikrobrekeii.
Prouzky btidlice vnikaji mezi Glomky mikrobrekeie a tvo¥i jeji tmel. Z hl
16 m. — Nikoly //, zvéts. ca 52 X.
Obr. 13. Styk bridliéné uzavieniny s obklopujici ji weilburgitovou mikrobrekeif
z hl. 102 m. Okraj uzavieniny ztemnély, Glomky weilburgitu vnikaji dovnit#
uzavieniny. Tmel mikrobrekeie b#idliény. — Nikoly //, zvéts. ca 14 X,

Tab. IV.
Obr. 14. Weilburgitovd mikrobrekecie s vrostlici Ziveovou (vlevo dole) a chloriticko-
bridliénou mezerni hmotou. Z hl. 108 m. — Nikoly //, zvéts. 14 X.
Obr. 15. Tufit diabasovy s oolity v bFidliéném tmelu. Z hl. 127 m. — Nikoly //,
zveéts. ca 14 X.
Tab. V.
Obr. 16. Nataveni vrostlice anorthoklasu z weilburgitu z hl. 165 m. Typick4 ,,st¥iv-
kova struktura® (Gekrose Struktur). — Nikoly //, zvétS. ca 14 X.

Obr. 17. Natavenid a korodovani vrostlice anorthoklasu z weilburgitu z hl. 165 m.
Typickd st¥ivkova struktura (,,Gekrose Struktur®“). — Nikoly //, zvéts. ca
14 X.

EXPLANATIONS OF THE MICROPHOTOGRAPHS.

PLI
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 //, 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 //, magn.
about 14 X.
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Pl II

10. Weilburgite 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.

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 //, magn. about 14 X.

Pl IIT

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 //, magn. about 52 X.

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 //, magn. about 14 X.

PL IV
14. Weilburgite microbreccia with feldspar phenocryst (left below) and with
chloritic-shaly interstitial material. From a depth of 108 m. — Nicols //,
magn. 14 X.
15. Diabase tuffite with oolites in a shaly cement. From a depth of 127 m. —
Nicols //, magn. about 14 X.

PLV

16. Remelted phenocryst of anorthoclase from the weilburgite at a depth of
165 m. Typical enterolithic structure (“Gekrose Struktur”) (E. CHRISTA)., —
Nicols //, magn. about 14 X.

17. Remelted and corroded phenocryst of anorthoclase from the weilburgite
at a depth of 165 m. Typical enterolithic structure (“Gekrose Struktur”), —
Nicols //, magn. about 14 X.
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