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WULKANITY BAZALTOWE FACJI PEPERYTOWEJ NA
ROWNINIE HOPEI W CHINACH POLNOCNYCH

STRESZCZENIE
(Takl. XX—XXI i 3 fig)

Basalt peperite volcanites in the Hopei Plain in Northern China
(Pl. XX—XXI and 3 Figs.)

STRESZCZENIE

U brzegu zatoki Puhai daleko od najblizszych pasm gérskich (fig. 1)
wznoszg sie wsréd réwninnego krajobrazu dwa niewielkie wzgorza Hsiao-
shan i Mashan. Wzgorze Mashan jest zbudowane z bazaltu.

Na wzgoérzu Hsiaoshan odslaniajg sie skaly wyraznie warstwowane
rownolegle lub ukosnie (tab. XX, fig. 1). Makroskopowo przypominajg
drobnookruchowg brekcje, w ktorej wielkose fragmentéw nie przekracza
5 mm. Elementy grubsze sg ostrokrawedziste ciemno zabarwione i odroz-
nlan sie wyraznie od szarego tla (tab. XX, fig. 3). Skaly o grubszym
ziarnie przewarstwiaja osady o strukturze aleurytowe;

Jak wykazaty obserwacje mikroskopowe, przeprowadzone na cienkich
plytkach i preparatach proszkowych, gléwnym skladnikiem skat o struk-
turze psefitowe] sg ostrokrawedziste fragmenty zasadowych skal wy-
lewnych (tab. XX, fig. 2; tab. XXI, fig. 1, 2) reprezentujace bazalty
o strukturze szklisto-pmfirowej i hipokrystaliczno-porfirowej z prakrysz-
tatami piroksenu i oliwinu oraz wulkaniczoe szkliwo bazaltowe o teksturze
porowateJ lub ggbczastej., W ciescie skalnym Wystepuja czesto drobno
rozsiane ziarenka magnetytu. Oprocz bazaltu spotyka sie pojedyncze okru-
chy piroksenu, oliwinu, labradoru, a wyjatkowo takze kwarcu.

Ze skladnikow pochodzenia niewulkanicznego wystepuja weglanowe
skorupy (tab. XXI, fig. 1) oraz okruchy skal osadowych o strukturze
aleurytowej.

Elementy sktadowe skaly sg spojone rekrystalizowanym spoiwem kal-
cytowym z domieszkg pelitu kwarcowego.

Skaty o strukturze aleurytowej przewarstwiajace opisywane brekcje
reprezentujg drobniejszg frakcje ¢ bardzo zblizonym skladzie petrogra-
ficznym, lecz wzbogacong pelitem kwarcowym i mineratami ilastymi gru-
py illitu.

Konglomerat bazaltowy wzgorza Hsiaoshan mozna zaliczyé do skat
okreslanych jako peperyty. Powstaly one z bazaltow wylewajgcych sie
wzdluz dyslokacji tektonicznych na granicy platformowego wyniesienia
Uti (fig. 1, 2). Peperyty zazebiaja sie ze stropowymi partiami utworéow
plioceniskich i z osadami lessowymi, ukladajgc sie w forme tzw. jezordw
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peperytowych (fig. 3). Lawa bazaltowa dostawatla sie do ptytkich basenow
wypeinionych nie skonsolidowanymi plytkowodnymi osadami deltowo-
-jeziornymi. Szybko zastygajac w drobne ziarna mieszala si¢ z osadami
ladowymi i rozprzestrzeniala na znaczne odleglosci. W miare oddalania
si¢ od centrum erupcji wzrasta w skale udzial materialu terrygenicznego
a nastepuje ubozenie w material wulkaniczny. Peperyty wzgorza Hsiao-
shan powstaly przypuszczalnie w goérnym czwartorzedzie (por. tabela I
w tekscie angielskim). Na réwninie Hopei znane sg réowniez inne prze-
jawy mlodej dzialalnosci wulkanicznej, nie zostaly jednak dotychczas
doktadniej opracowane.

f

Katedra Geologii Kopalnianej
Katedra Mineralogii i Petrografii
Akademii Gérniczo-Hutniczej w Krakowie

Abstract. Basalt conglomerates cropping out on the Hsiasoshan hill near
the Puhai bay are described. Both structural and textural features, composition and
geological form of occurrence indicate that these rocks are representing the
peperite facies of basalt volcanism. The effusion of basaltic magmea into a shallow
water basin occurred in the Late Pleistocene (Q3), i.e. during the formation of
the Malan loess, along tectonic fissures separating the Uti elevation from the
neighbouring tectonic units.

Two small hills named Hsiaoshan and Mashan rise from a flat land
at the shore of the Puhai Bay, in a great distance from the nearest
mountain ranges (Fig. 1). They are built of volcanic rocks: the Mashan
hill of basalt, and the Hsiaoshan hill of volcanic conglomerate with
intercalations of aleurites containing also volcanic material.

The occurrence of basalts on the Hopei Plain was mentioned in the
literature (Chao-Tsung-Pu, 1956, Osnowy tiektoniki Kitaja, 1962),
but a petrographic characteristics of the volcanic conglomerates was
lacking. A. Kleczkowski, collected in 1958 samples from outcrops
at the Hsiaoshan hill (Plate I, Fig. 1), and elaborated the materials
concerning the geology of the area, while W. Parachoniak carried
out the petrographical investigations.

Macroscopically the rocks from the Hsiaoshan hill resemble a fine-
-grained breccia or conglomerate (Plate XX, Fig. 3) and are alternating
with rocks h- sing an aleuritic texture, and resembling loess. The whole
exposed series (Plate XX, Fig. 1) is distinctly layered horizontally or
diagonally. The maximum diameters of grains in psefitic rocks do not
exceed 5 mm. The grains are angular, and distinctly darker than the grey
cement. Microscopic observations of thin sections and powder mounts
revealed that the psefitic rocks are compesed chiefly of basic effusive rock
fragments (Plate XX, Fig. 2 and XXI, Fig. 1), represented by: A, basalt
with porphyric-vitrophyric texture and phenocrysts of pyroxene and
olivine (feldspar microlites in the groundmass); B. basalt with hypo-
(feldspar microlites in the groundmass). C. basalt glass obsidian with
porous or vesicular structure (Plate XX, Fig. 2).
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Besides the basalt fragments with different types of groundmass and
size of phenocrysts, the rock contains rare grains of pyroxene, olivine,
labradore, and exceptionally of quartz. The majority of basalt fragments
have a groundmass consisting of brown translucent isotropic glass. The
phenocrysts are frequently corroded or have reaction rims. Aboundant
small grains of magnetite are disseminated throughout the groundmass.

Non-volcanic elements in the rock are represented by defritus of
carbonate shells (Plate XXI, Fig. 1) and fragments of sedimentary rocks
with aleuritic texture.
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Fig. 1. Rejony tektoniczne Réwniny Hopei (p6inocnej czeéci Réwniny Pdlnocnochin-
skiej) wg ,,Osnowy tiektoniki Kitaja”, 1962. Moskwa. 1 — granica platformowego
synklinorium (syneklizy) Hohuai; 2 — obszary wykazujgce tendencje do obniZania
podloza; 3 — obszary wykazujace tendencje do podnoszenia sie podloza; 4 — plat-
formowy wyniesiony obszar Uti: a — obszar wystepowania bazaltéw; 5 — granica
miedzy rejonami
Fig. 1. Tectonic regions of the Hopei FPlain (northern part of the Nerth China Plain)
after: ,,Osnovy tektoniki Kitaja”, 1962. Moscow. 1 — boundary of platform synclinor-
ium (syneclise) of Hohuai; 2 — subsiding areas; 3 — uplifted areas: 4 — unlifted
Uti block: a — area of occurrence of basalts; 5§ — boundary of regions

The fragments of volcanic rocks are not weathered. Only the varieties
of basalt with variolitic texture have the vacuoles filled with secondary
zeolite (desmine) and calcite.

The rock has a calcareous cement often recrystallized with an
admixture of quartz pelite.

The intercalations of aleuritic rocks alternating with the psefitic
layers megascopically are resembling loess. The chief mineral constituents
are quartz pelite, illite and fine crystals of carbonate minerals. Minor
constituents are fine basalt fragments, pyroxene, olivine, plagioclases,
microcline, apatite and detritus of carbonate shells. Therefore these rocks
represent the aleuritic grade of the basalt conglomerates enriched in
quartz pelite and clay minerals of the illite group.

The basalt conglomerate is resembling the clastic rocks known as
,peperites”’, which are forming as a result of an intrusion of basalt magma
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into unconsolidated carbonate or clayey sediments in a shallow basin
(A. Carozzi, 1960). According to R. Michel (1953) the peperites are
composed of basalt fragments with diameters ranging usually from 0,5 mm
to 1 cm, and vitreous texture in a carbonate, clayey or other cement. The
amount of terrigenic material increases with the distance from the centre
of eruption, while the amount of volcanic material decreases in the same
direction. The basalt conglomerates exposed on the Hsiaoshan hill are
possibly a second-cycle sediment formed by reworking of primary
peperite.

The volcanites cropping out in the Hsiaoshan and Mashan hills are
lying on the north-western border of the tectonic block of Uti (Fig. 1).
Geophysical data confirmed by drilling indicated that the volcanites
extend on an area of c. 1000 km? (Fig. 2, 3). Also on the south-eastern
border of the Uti block the presence of volcanites was established by
geophysical prospecting.

Bore-holes localized immediately at the feet of the hills (Fig. 3)
penetrated at the depth of 150 m a series of volcanites alternating with
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Fig. 3. Przekrdj przez wulkanity bazaltowe wzgorz Hsiaoshan i Mashan (znacznie
przewyzszony). 1 — bazalty; 2 — okruchowce bazaltowe; 3 — czwartorzedowe utwory
pylasto-piaszezyste; 4 — trzeciorzedowe (plioceniskie) utwory pylasto-ilaste; 5 — czar-
ne piaski bazaltowe w wierceniu; 6 — wiercenie
Fig. 3. Cross-section of the basalt volcanites of the Hsiaoshan and Mashan hills
(vertical scale greatly exagerated). 1 — basalt; 2 — basalt peperites; 3 — Quarternary
silts and sands; 4 — Tertiary (Pliocene) silts and clays; 5 — black basalt sands in
bore-hole; 6 — bore-hole
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silts and clays. Deeper down to 600 m volcanic rocks were not encountered
by drilling. Drilling farther away from the hills did not reveal the
presence of volcanic rocks down to the depth of 360 m.

Other rocks of volcanic origin are known of the Hopei Plain besides
the described volcanic massif. Black sands of volcanic origin were found
in the bore-hole ,c¢” (Fig. 3). E. Liicent (1936) described sands of
volcanic origin at various depth ranging from 270 to 600 m in the Laosikai
bore-hole in Tientsin. Red tuffogenic rocks were found by A. Klec z-
kowski in hydrogeological bore-holes at Huanghua 20 km north of
Hsiaoshan.

The conglomerates of the Hsiaoshan hills covered by loess and al-
ternating with aleurites containing volcanic material are lying on Pliccene
sedimentary rocks. Conglomerates were formed probably in the Upper
Quarternary (Q3). During that period the Malan loess was forming in
the mountains around the plain in the upper course of the Huangho. The
loessoid sedimrients deposited on the Hopei Plain were derived from that
loess {A. Kleczkowski, 1963).

According to the accepted division of the Cainozoic volcanic period
Changpai (Table 1) the conglomerates of the Hsiaoshan hills belong to
the fifth (5) phase (Tatung), while the lower part of the conglomerates
found in the bore-holes can be older (fourth phase — 4). The sands with
volcanic materials present in the two mentioned bore-holes belong to
the fourth (4) phase, while the red tuffogenic sediments are related
probably with the final stage of the third (3) phase. The volcanic con-
glomerates of the Hsiaoshan hill and its vicinity are intertonguing with
loessoid sediments, and partly with the top of the Pliocene series. They
form peperite tongues described by A. Carozzi (1960). The basalt
extruded through a series of Pliocene clays and silts, the basalt magma
entered into shallow basins with deltaic or lacustrine sediments. The
unconsolidated loessoid sediments mixed with the volcanic material spread
by subaqueous flows. The extrusions of magma were situated along
tectonic dislocations on the border of the platform elevation of Uti (Fig. 1).
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OBJASNIENIA TABLIC
EXPLANATION OF PLATES

Tablica — Plate XX

1. Odkrywka konglomeratéw bazaltowych u stép wzgbérza Hsiaoshan
. Outcrop of basalt conglomerates at the feet of the Hsiaoshan hill
2. Mikrofotografia szlifu drobnoziarnistego konglecmeratu bazaltowego. W srodku

widoczny okruch bazaltu o strukturze szklistej i gabczastej. Nikole rownolegle

. Microphotography of thin section of the fine-grained basalt conglomerate. At

the centre a basalt fragment with vitrous texture and globular structure.
Parallel nicols

. Fragment skaly o strukturze drobnopsefitowej wyraznie warstwowanej
. A fragment of basalt conglomerate. Note the stratification of the rock

Tablica — Plate XXI

. Mikrofotografia skaly o strukturze drobnopsefitowej. W srodku pola widze-

nia widoczny kalcytowy fragment organogeniczny. Nikole réwnolegie

. Microphotography of fine-grained basalt conglomerate. At the centre a calcite

organogenic fragment. Parallel nicols

. Mikrofotografia z widocznymi okruchami bazaltu, spojonymi drobnokrysta-

licznym kalcytem, w okruchach widoczne prakrysztaly piroksenu i oliwinu.
Nikole réownolegle

. Microphotography with visible basalt fragments cemented by fine-crystalline

calcite. Pyroxene and olivine phenocrysts are visible in the basalt fragments.
Parallel nicols
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