119

AN ANAILCITE SYENITE PORPHYRY FROM LING FENG
HSIEN, SHANRJJ.

{With 1 plate)
BY L. F. YIH (FERMW)
(The National Geological Survey of China, Peking)

OCCURRENCE

In the district of Ling Feng Hsien (F¥ME), formerly called Ping

Yang -Fa (Z}BHE), occurs a low hill near the village of Liang Chia Pa
(B, about 100 li east of the cil.y-or about 40 1i to the east of Fou Shan
Hsien city (ZPEE). The hill is formed by an Analcite Syenite-porphyry
which occurs in the form of a round knob covering an ares of about 150 sq.
"km. or being about 600 meters in the longest diameter. Surrounding the
hill are Permo-Mesozoic red shales and sandstones;® This hill is the terminal
one among & series of Yow and high hills ranning N.E.—3.W. on the south-
east and eagt of Ping Yang Fu (named from N. to 8. there are T'a Shan
$%10), Shih Teun Shan 4, etec. The highest one is about 160 m. ahove
the village). '
- . "QENERAL APPEARANCE OF THE ROCK

-The rock is very light flesh-red colored. Porphyritic texture is
shown by & phanerocl:ystalline to cryptocrystalline ground-maes and the
phenocrysts of white grey, prismatic crystals of feldspars having a length of
3 cm. to & few millimeters and minute prismetic crysials of amphibole. The
latter is only sparingly distributed. The amount of phenocrysts does not
play so-dominant & part as that of the ground.tass; namely the rock is more
or lesa dopatic according to the term of Iddings.

MICROSOPICC STUDY

Under micrescope the ground-mass is'of porphyroidal fabrie, consist- -
ing of tabular érystals of millimeter sizes and minuie laths.

§ Geology of the region was mapped by my colleague Mr. C. 0. Wang in 122, The
gpecimen under study was brought back by him. 1 shonld tuke this opporhnity ta
oxpress my thanlks for his kind information,



120 Bulletin of the Geological Svciety of China

Feldspars are the most preponderant constituent of the rock.
Both basal and prismatic sections of Orfhoclase forming phenocrysts are
present. In the first kind, prismatic cleavage is clearly shown, while in the
second Carlsbad partial peneiration ﬁwmning is common. Some of the small
phonocrysts may be anorthoclase as suggested by the rhombie ghape of the
seotions, the very smell extinetion angle in the zone pe:jﬁandi'cu.la.r'.to (010),
aud the faint twinning lamelles.

Hypidiomorphic and prismatic sections of Albife twinned acdording
to Carlsbad and Albite laws also occur as phenocrysts. The maximum
extinetion angle in the zone prependicular to (Q10) is—I8 degrees. Pri-
smatio cleavage is rathar distinet. _ -

Phenocrysts of Orthoclase are often seen to enclose minnte cryslals
of nlbite and Perthitic Orthoclase.

Foldspar laths of the ground-mass are confined to Orthoclase which
forms minute prismatic aﬁd untwinned erystals varying from 0.2 to 0.9 mm.
in length and they arearranged more or less parallelly around the phenocrysis.

Analcite* takes the second important part in the rock constitution.
In hand-specimens it looks like colorless, transparent to translucent quartz in
the form of minute grains. JYn thin sections ander microscops it is entirely
allotriomorphic and oceurs in the angular interstices of the feldspars. The
mineral sections are ameoth and colorless. Ina fow cases two sets of fratare.
lines are intersscting each other &t mora or less right angles. Under crossed
nicols it is isotropic with a very slight optical anomaly. When treated with
hydrochloric aeid on an uncovered glass and left to slow evaporation, minate
cubic crystals are developed When it is treated with nitric acid, minule
needlles crystahze out under ordmary room temperature snd rhombic erystals

* The writer was at first mislead by the'determinative method given by Dana & Winchell
and reported without further confirmation the ocenrrence of the mineral, Hofynite, in
the Third Annual Meeting of the Society. Upon receiving thn information from Mr,
Nystrom thronghk Dr.Wong that it is not a liafiynite, the writer madoe a second expari-~
ment which resalt is here stated. I am gind to record here my obligation to Mr.
Nystrim for lis kind information which eanbles me to make this correction before
printing of the paper, and that his determination is fully confirmed by my later and
more comvlote research.  To my colleague Mr. H. T. Lee 1 should also express thanks
for his collaboration in the exporiment.
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are formed upon slighily heating the slide. The enbic crystals are surely the

palt (NaCl), while the needles and rhombic erystals may be gypsum accord-

ing to the statement given by Dana & 1Vinchell,! and may not be gypsum

according to the mathod of detsciion given by Weinschenk & Johannson. 2

_ Then the mineral is extracted from the specimen and dissolved in hydrochloric
acid, it gelatinizes, but yields no precipitates upon adding Ba®l tothe-solu.-
tion. Again dissolve the mineral in nitric acid and add BaCl to the solu-
tion, white heavy precipitates are formed. However.they are readily diesolved

. upon addition of water. Evildently the white precipitates aré not Ba80,, but
Ba(NO,)5. Therefore the rhombic crystals and probably the needles pro-
duced in the slide may be NaNO,. 'The mineral is fhen heated by blowpipe-
It fuses-to & clear glass. Moreover it gives out water in-a heated closed tube.
By all tests the mineral is Analctte. '

In the slides the analcite sa}&om ocenpies completely ﬂ;la interstices;
bat has broken into pieces.. Probably some parts of the mineral are removed
during grmdmg The presence of several empty areas which are not seen in
the specimen is quite probably due to this reason,

Femic minerals are very rere. Two generahons of Amphibole
can be recognized. Phenucrysts wers formed in the firsl generation with
s maximum length of about .& om. Both ‘basal and prismatic sections are
observed. Cleavages are distinct. Absorption colours are: —

Y/ deep green
X it eeccieeeeceeaene yollowish green or lighter green
to preenish yellow,
Yo rear sescrerviivereras between lighter gﬁen & green: . -
ish yellow.

The maximum extinction angle (Z A c¢) is 64° Elongation is
(—). It seeras to bo a sodic Amphibole probably resembling Katoforite.

1) Dana’s Text Book of Min., 1922 edition, pp. 502-08. N. H, Winchell;—Elements of
Optical Min., 1909, p. 865.

2) Weinachenk’s Pefrographic Methods translaied by Clark, p. 223, also Petrog.
Methods by A. Johannon, pp. 66304 and the refarrances there given.

8) FPennfield & Brush;—Determinative Min, p. 122,
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The amphibolo of the second generation consists of minute crysials,
most of ‘which occur along the edges of the interstices filled by Analecite, and
gome of them are even included by the latter. They are idiomorphic
or hypidiomorphic. Color of absorption is greenish yellow though pleocroism
is weak. Cleavages on the basal sectione are observed. Elongation is {—)
and the maximtum extinction angle (Z A ¢} in the prismatic section is 45°,
It may be also a soda-bearing amphibole havifg the similar composition a8
Katoforite. Besides the sbove-meniioned minersals, Imenite, Zircon,
and Apatile are present, bt they are amccessory elements. In a few cases
the apatite and ilmenite are well included by the soda- bearing amphibole.

-MINERALOGICAL AND CHEMICAL' PERCENTAGES

~ Minerals ' % n volume %'in wetght
Orthoclase 83.90 . 87.81
Albite . 3.90 418
Analeite 383 . 3.54
Sodic Amphibolett 1.46 2.07
Tlmenite 0,76 ' 1.40
Zireon 0.50 0.96
Apatite . - 0.04 0.05
94,39 _ 99.99
3102 h e e emeeeeeenriann e enes 62.85
ALZ03 ooeeeereeeereeeiateranenes 17.88
Fez03..... teeerserravresnarnassenns 0.19
FOO ooeerrereeemesnnererns seeee s 1.15
MEO .veneemereieeneeanns venean 0.05
CRO cisvenrimiariannsns Tiieeanane . 0,12
Na=20...... veeeenes 112
K20 oo eeeeireemeeseseas . 14.82
P205 cccvenivinanans e eeaneranns 0.02
THO 2 e e v e ereneeeenannnan 0.80

4+ Calenlnted from the mineralogical compasition.
t+ All the sodic Amphiboles ure calenlated according to the comp. of Kntolorite given in
the "Rock-forming minerula’’, by Iddings.
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Zr0 i 0.66
) & 1 & 0.29
) ) S trace

99,96

Although it is not an actual chemical analysis, it shows well that
the composition is one of syenite. "~ The only-difference is that Al204is a
little higher and K 2O wonderfally high. The last oharacter is'no doubt
due 1o the_large amount of Orfhoclgse in the rock, thongh K20 may be
a little overestimated because the anorthoclase has been calculated - fogether
with the orthoclase since it is impossible to distinguish every small section in
the slide before counting the volume percentage.

The composition does not look like one of the ordinary alkelic rocks,
but the large amount of K20 indicateg that the rock is alkalic. Therefore
it is reasonable to have the presence of the mineral, Anclaile; which is often
present in alkaline rocks. B

HISTORY OF THE ROCK

Probably during the midile Mesozoic era and most prc;bably contem-
poraneous with the intrusion-and eruption of the Tzu Chin Shan Alkali-
Syenite in W.. Shansi,} the magma of the Analcite syenite-porphyry was
" intruded into the Permo-Mesozoic formations under the hypabyssal condition
and solidified in.the following order of crystallization:—

Iron oxide

- Apatite

Zircon
Albite
Orthoclase
Amphibole
Analeite

t+ Norin:—Tzu Chin Shan Alkali-Syenite, Bull. Geo. urv. China, Na. 3, pp. 45-70.



124 Bulletin of the Gleological Sociely of China

Later the rock 15 subjected to slight slieration by which the
orthoclase of the ground-mass and the albita phenocrysts are slightly chanpged
into kaolinic' matter along cleavages, while a few phenocrysls of orthoclase
sland rather unaltered. Amphiboles are all fresh. However some. iron
oxide is-altered to Leucozene. )

CONQLUSION

Analeite is commonly known to be a secondary mineral.- However
in the present case the perfect freshness and limpidity of the mineral and 1ts
definitely intorstitial pesition euggest the primary origin. It may be formed
at the end-stage of crystailization of the magmsa in which vapora” are held
under pressure. '

Analogous occurrences of Analcité have been. found in Sodalite-
:':genitq, 1 Nephelite-Byenite, 2 and Phonolite; 3 but probably the most gimilar
ocourrepcs is the Analoite-Syenite found at' Howford Bridge, near Mau.
chliné, Ayrshire.4 In thai case Analcite is very conspiceous and no feld-
spathoids oceur together in the same rock, Prof. Tyrrell also considered the |
mineral to-be of pyrogenio origin. |

1) W. Lindgren:—A Jadalils Syenile.eiee-s from Montana, Am. Jou. Seci. 1898, p. 286.

2) L. V. Piresori;—Patrg. of the Ign.  Rocks of the Little Balt Mt,, Ann, Rap. U. 8. G. §.
20, 188809, p. 469, °

8} W. Cross:—QGeclogy of the Oripple Creck Dist., Colorade, U. 8. G. 8. Ann. Bept. 1854-

[ 95, p. 88 . .

Jri) @. W. Tyrrell:—Alkedine Igneous . Rooks, W.'Beotiand, Geol. Mag., London, 1912, pp.
70-78,
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A,  Shawling the porphyritie charneter of the rock (crossed nlcols). Fhengcrysta afl niblie,
amphibole are represonted.  {M60)

orthoclnse, and

Showlng the phenocoyats of emphibole and the interaticlal Analelte and Amphlbole of the ucom{
geoeratlon. Hy refers to Annlelte. {80}





