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Petrography, - "'The mineralugie wul cI/emlcut eompusition of sumt3 
I'ueks }I'om Centml /Jorneo", By .1, SmmU'J'ZIW, (OommuJlieated 
by Prof, A, W1CilillANK), ') • 

(Communicatell in lhe meeling, of Oclober 31, lf.J08), 

Prof, 1\1. Dl'L"rmcII n,t, Hcidelbcl'g n.lln.Iized the foIIowing fom rocks, 
eolleelcd by PI'Of', G. A. F. :\IOLNX(flUAJ<'l!' in Oenlrn.I BOl'neo: 

1I 710, n. gln.ssy n.mphiboIecln.citc, I'Ollllcl n.s n. bouIdel' on n. bonlde1'
bank in t,he Soengei Scbilit, ± 3 KM. n.bove Kebijn.n. 2). 

II 599, tbe glassy nmphibuledn.cite of whi(:h consisl the rocks, 
1.50 111. high, in tbe Soengei Embn.hoe, below Nn,ngah 
Pl'mn.Ii; the hand-specimen wn.s stl'llck close to he COll
tact, wilh the n.cljn.ccni rock (::;ilicifie luiI'bl'eccin.). ~) 

II 749, bioliteampbibolcandesite willl oId habitus fl'Olll the l'ight 
btLnk ot the Soengei Tèbaoeng over agn.inst Nangah Om·oei. 4). 

I 893, n.plit.ic miCl'ogl'n.nite ('l'om tItc wn.tel'fn.ll, N. W. cliIf, BoekiL 
Kelmn. 5

) 

1. !-f,ljalopilitic Ampldboledrtcite (Am phibolephyri vit 1'0yellowstol1ose). 
Tbe gL'ey-bln.ck, gln.ssy rock 6hows n. l'ough, concboidn.l frn.eLlll'o; 

onIy ver,)' indistinctly n, few white feldspn.l'-phenocl'ysts, whose din.metel' 
does not exceed 1 mm., ànd ve]'.)' 1'n.l'e, bl'ight. glitlel'ing, still smallel' 
green amphiboJe-needles n.ppeal' fOl'th fl'om lhe gl'eas,\<-sltining' g!'ollnd
mass. UncIe!' Ihe miscl'oscope the }J!(fflioclase of the fil'st, genemtion 
(n.nelesiJie-oligoelasc) fOl'ms shal'p ic1iol11ol'phic cl'j'sialt;, Iying mostl,\r 
iboIn.lecl, blit sOllletimcs cOll1binillg illto n.ggl'egn.tes. Zon al stl'l1ctUl'e 
is Jocally finel,\ elevelopecI; tLlnol.g Ihe t win-Iaws the n.lbite-law l'eigns, 
the Un,l'lsbn.c\- allc\ pcl'ielinc-lil,w ocelll' onI,)' snbol'dinn.tcI)". Hel'e anel 
the1'e tlte feJdsj)m shows [\, pl'ononncec1 inelillation to fOl'll1illg skf'Jeton 

l) '1'110 Dlltch comllllwicalioll was entiLled "The mineralogic anel chemical com· 
posilion of some rocks fl'0111 lhe l\lüllel'·Moulll,lin'3 in Cenlral·Bol'l1eo'·. I avail my"elf 
of lhis oppol'lllnily to l'epnil' a J,lpSUS calrtmi, olll)' lhe L1ll'ee firsl rocks descl'ibed 
ol'iginating fl'om L1le I1Iiiller-l\Iollllt,lin::, l\lt. Kélam not fOl'ming pal't of this range, 

2) cf, J\101,ENGHA.\l'~', G~ological Explontlions in c: ('u 1 tal Borneo, Leyden } 902, 
209, ",!Jere L1lis rock is nallled pilchstore, 

:1) '1'he label beul's the indicalion "l I Km. below Nangalt Pemali", \vhilst nc
cOl'ding 10 l\[OU:1\GRAAl'is llescl'Ïplion, op. cit. 2Gï, anti lhe mup Vlllb, pubJishecl 
by hilll al lhe same lime, lhis sltould mlllet' be about 100 meteis, TI:el'e can be 
no doubt, lJOwevel', lIboul lhe idclllily of the rock meaJlt by liim in liis work l.c" 
wit\1 lhZ\\ descl'lbcd herc, as llle rock buiIlIs HP the ril st dJ'kc of :mdesi\c in the 
lull'hl'eccia helow Nallgah pemaJi. 

.1) Mt. Loeboek comi"ts of lhc same I'ock, ibid, 293 - 293. 
ii) ibid, 127 ,Cltapl. Vl), 138, -
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el'ystats, pal'tly in eonselj lleLlCC 0(' dillcL'cnces in ihe velodt,)' of cl',)'sial
lization iJl not cqnivaleJlt di reet i 011:;/ by whieh plane:; (by IWefcl'ellCe 
(010)) bl'oaden laillellal'ly 10 ftH' hcyond lhe ol'Ïginal bounclal')' l'ibs, 
parily by a clense aeelll11lllatioll 0(' glaSS-illclusiolls \ViiI! negativc 
cl'yslal-fol'lns, which al botlom is connectccl with tbe same pheno-
111e11on, These glitss-illclnsions pl'ess the ('elclöpar-Sllbstttllee togethel' 
inLo naL'l'OW little laths wiLh Lwo main c1il'eetions H,nd whiclI eombine 
into a ver,)' eomplieated meu,ncll'olls patle,m, while also Ihe cl',)'slal
CiL'CllmfeL'ence aSStll11es all i l'l'egnlal' inclentecl shape, The glass, Iww
ever, also forms il'l'egulm' notch-like Ol' clavifol'111 inclusions allel is 
neiLbel' in ÇOIOlll', nol' in the natl1l'e of the micl'olites LO be distin-
gllished l'I'0111 the gIass or the gl'onndnlass, _ 

The ampltibole OCCUI'S in fl'esl! litlle colnmns anrl C'l'J'stal-fmgmcnts; 
the cOl'l'osion of the cl'ystals by the magma at the cll'l1sioll has not 
given rise Lo Ihe ol'igin of a proper l'eeol'ption-bol'cler, bilt has con
fined Hselt' (0 ronncling t!Je cl'ysials anel largely aeclllltulaiing tlw 
magnctite-globnlites of thc gl'()Undmass along Iheil' pel'ipbel'r, The 
diehroism moves LIet ween dal'kgl'ey-gl'een / / the c-axis anel gl'eenish 
gl'ey-yellow pel'pen.çlic1l1al'1y he1'e 10; wilh l'egal'cl 10 thp, axi:-; of eloll
galioll au extinction of 15° was llIeaslIl'ccl, Parallel ia (100) a,nd (OCH) 
we Rometimes find a nat'l'OW Iwin-la.mella linked between, Besides 
the goocl pl'ismatic clea\'Hge a system or l'ollgh c1'a('ks shows ilself 
pCl'penclicnlal'ly to Ihe c-p.xis, Qnal'tz is wantillg, 

The [jJ'oundmass consiGls pl'incipall,l' of colonl'less gln.ss in which 
excellent icliollloL'phic lathshaped Ol' tabuja!' feldspal's, tbc fOL'mer of ten 
with fine skeletoll-fol'llls anti exhibiling ti, Ilnidal textmc, come (0 

the fL'onl. Albitc-lamellae Hnd fcellle zoual sll'L1ct1ll'e are general, gIass
inclusions IlIllch less fl'eqncnt thall in lbe phcnoclTslS; on the othel' 
hand the ct'ystals C'ontain man," micl'olites of ll1agnetile anel LJl'onzite, 
'rlJose two last minel'ale tako all illlpol'lant plal'e alllong Ihe secl'etions 
of the base, Tlle magnetile, wllit:1I on tllc gl'Otlllll of the chemieal 
analysis soems 10 ('olllain '1'in~, ma,", ,w('OI'ding (n Iho size, be brollghl 
to I wo d isiinctly sepn.mted gCllel'al ions, Thc in tl'atell1l1'ic mn,gnetile 
(avel'age el'yslaldiamelel' j 5 ~I) forllls excellenl octahedl'olls, \V bieh 
oeClll' both ill llte gl'ollndmass anc! in Ihe phenoC'I'ysts, rn the gt'o\1nd
mass the magnelite cl'yslals al'e fnlJncl pn,I'II.'" isolaled, parlIJ' in n,ggre
gales am1 then often g'l'own togelhel' la deucll'itie maL'kings, That the 
on an avel'age 10 X smaller magnetite-cl'ystn,ls anel glolllllites, oeclll'
l'ing b.r IIle side of Ihose IlJcnlioncd abo\'c, did nol cl'ystallize lllllil 
the cll'llsion-pel'ioc!, is pl'ovcd by t hei I' aee\1 m lliatfon at the cil'cnm
fel'ence of the cOI'l'oc1ed amphibole-snbstance, The IJJ'onzite fOl'ms a 
pl'eUy l'Ollt pncL tissne of slendet, l1Gaedles, which genèl'ally show all 
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i l'l'egnl al' tl'tI,ns\tCl'se cl'acking. B\'om the feldspal'-micl'olites they ~\,l'C 
distinguished by the st l'ong l'efractioll, ft'om apatite (occUlTing as 
inclnsiOll in the plagiodase-phenocl'j'süi) by theil' behavioUL' when 
tesiecl it, b.\' means of H, 1;4 J. mica plate in parallel po]al'ized light, 
ft'om the ver,)" few clichl'oiiic, gl'een, sometimes parallel to a 1)00) 
!.winnecl hornblencle-pl'isl11s of the second geneJ'ation, mixed up with 
Lhe111 , by the ver,)' light colom, tbe weak double l'efmction anel the 
1'Ïgh t extillrtion. " , 

The. grounds on which the presence of bl'onzite, anel not of enstatile 
or hypersthene is assumecl, wHl fUl ther be explained. Vi{ e can con
cluc\e tbe microscopic descl'iptiol1 by mentioning the OCClll'l'ence of 
extremely fine undelinable micl'olites with a stJ'ong double l'efl'acJion, 
whose length is onl,)' a few [ill, tbe wiclth byestilllate 110 morc 
than 0.1 tt. 

Thc che.mical analysis yie.lclec1 the following vaJnes, fl'om which 
is cakulaiec1 the norm of the rock accol'eling to CHOSS, IDDlNG::i, 

PIHSSON anel VVASHING'l'ON 1). 

, I (l/O j Mol. Prop. I ilm·1 orth.j alb.j anorth.j cor.j magn I bronz.: quartz I 
I 
I 

1- 1:384 1- I SiOJ I GG. 1 G 1.10:3 /2G 12" - :13 ..'JSG 

AI;PJ -1530 0.151 - 21 01 Ci:2 4 - - -

Fep .• 1.2:i 0.0 8 - - - - - 8 - -
FeO I 'i'2, () 0.:1t (j - - - - ti 10 -

I 
~O o 00 o 02~l - - - - - - 1 

2:3 -
CaO :l ,.'J7 o O(j~ (i~ 

I - - 1- 1-- - - -

I :3 cH I I 'Oh 
1 

Na)O O.r.û-'i - - \..1 - 1- - - I -.. I 
1<.0 :2.00 0.021 - 21 - - - - - -
H.Ol) 4.9,.'J - - - - - - - - -
TiO~ 0.50 o.oor; (j - - - -- - - --- I 

·JOO.27 1 
I I I I I - - --

1) Loss of ignition 5.11 ol) 

I) Quantitati vc classificalioll of 19nc~u& Ro~ks, Chicago, 10U3. 
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lfl'011l (hit> the followillg 11 0 L'\11 ma,y he ealcnlatec1: 

qllartz 26.16 Q = 2G.16 
ol'lho(.'lnse 11.GB I 
albile 33.54 jï' = 62.46 ) Sal = 89.03 
Hllol·thiie 17.24 \ 
(,OL'lwel n m 0.41 c= 0.41 I 

bronzite 3.62 p= 
3.

62
1 

magnelilc 1.86 Jlf= 2.77. Fcllt = 6.39 
ilmeniic 05H 

so that aeeOl'ding to thc Amel'ican syt;lcm the rock belongs io Class t 
(Pel'salane); Subclasfl 1, (PCI'Salolle); ol'del' 4 (Brit.lanaL'e); Hank ;) 
(Colol'aclase); Subl'ank 4 (Yellowstonose). The onl,)' positive cleviation, 
w hich I he mode shows with l'espect to the norm, is the p1'esenee of 
amphibole, so that ihe descl'ibed l'ock ought 10 have the name of 
Amphiboleph,)'l'ivitl'oyellowslonose 1). 

The chcmiea,l analysis illl'oWS some light on the nature of the 
l'hombic pJL'oxene. The micL'oscopic examination stoppec\ at the 
obseL'ralion that the PYL'oxene was distinguishec\ froll1 the hypel'sthene 
by its light cololU'. The above combinaiion of the oxycles to minel'al
molecnlcs now pL'oves thaL in the PYl'oxene-molecule MgO pl'edo
minates stL'ongly witlL I'espect io FeO. Thai ihe mode of the rock 
by the appeal'anee ot' amphibole c\cviates i:iomewhat ft'om the norm 
en.lcnlatecl heJ'e, does not alteL' this fac! eonsiclel'<:lbly; even if we set 
asieIe ihe cil'cnmstanee, t hat t he a1\l phiuole is tI uuntiiati rel,)' faL' infel'iol' 
to tbc cl',),--stalized I'hombic PYL'oxene. FOL' the fact that in the resorption 
of the amphibole-phcnoel'ysts 0111," mugnctite, ilO p.YI'oxene as a ncw 

1) In spite of t!te!::tek of quarLz in Lliis rock, it is, on lhe gl'olll1d of the high SiOJ 

CjuanLity, ranked nol ul1llcr Lhe audesite buL uudel' lhe ducile j the same thiug wus 
done wiLh lhe rock n 599 1'r0111 thc Soengpi Embahoc. 'Nith lhe ,ock-analyses, 
gatllCl'cd by OSANN, BeiLrUgc ZUl' ehClnisehcn Petl'ographic, fI 'reil, Sluttgart 1905, 
[[Ie above lypes n~e groupcd as follows aftcl' lhe SiO;! f[uanLily (nol frce from H20): 

SiO~ in 0l" i5 U i3 i2 il iO Gil GS Ui GG G,; 64 63 61 GL GO;;n;;S 5i;;6 ;,; 54 ;;352.;1;;0 

Nr, ot' I D:\l'itc 1 - 1 - 3 :; 4 i 3 4 3 3 2 1 I - --
analyse., Anclrsitc - - - 1 ~ 110 610 (1112024 161310 IG 12 6 2 3 3-

From lhis may be caleulatcd lhat the SiO~ C/llanlily witli the clacile is fllletualing 
round a mean of 67.5°:0, with the andesiLe Iouncl 5U,Z>0f0. Of eOl1l'se lhcse figllres 
have only a' ve'ry ,'clative valuej thc roeks 1I 710 and Lr 599 however lakc up 
pI aces abo in lhe projcelioll'LL'iangle of OSANN wbieh rall entircly within lhe sphel'e 
of lito ducilc- aUll qUUI'lzporphYl'ilepl'ojcelions, bul only near thc border of thc 
spllC'I'c of thc andesiles (glimmer-, hornblcncle-, hypcrsthcnc rcsp. augilcalldcsites and 
}lol'phyl'iles, cr. OSANN, VCl'such einel' chem. Olassifieatioll dcl' El'llpLivgesteinc, Tsch. 
Min. l'ell·. Milt. XX, Hefl 5. 6 1900, Taf. IX, X). 
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i:l8CL'etlOn bhows Îtself, ,jllstifie::, tlte sllpposition thaL the amphibole 
lUuSt be said to belong LO the fCl'l'ugillOliS val'ieties, anel ft'om th is 
may be conc! ncled' Hw,t thc ratio of tllc oxyde-q llanla. MgO anc! FeO, 
whiclt aftel' thc cl'j'stallization of the am phibole remainecl a vailttble 
fol' the fOl'll1ittion of rhombic pyl'oxcne, coulcl not be altcl'ed vel'y 
mllch al the expense of MgO, eompal'cd with lhe mtio ",hieh the 
110rl11-ctl,lcll!alion yielcls. These c1ifl'el'elll gL'olll1c1s, thel'cfol'e, teil against 
hyperstbel1e, allel fOl' bromdte Ol' fel'l'ugiJlous enstatite. In accorelance 
with OUl' eOllclllsion, a& wil! appeal' flldhel' on, ulll1listakable enstatite
(brol1zite-)cl',)'stals of gl'eater . dimensions are fOlll1cl iu the gla_ss)' 
c!acite 1I 599 of the Soengei Elllbahoe, whieh has a ('lose chemical 
anc! mineralogie similal'it.y witl! this L'ock. There, loo, the glass
base possesses the same chal'aetel'Îstic dIOmbie pyl'oxene micL'olites, 
",bose bronzite-nalme is made probable by the chemical analysis. 

Fe20 3 being redU(~ecl to FeO, the moleculal' pl'OpOrLiOllS, calculated 
on a slim ?f -WO, yielcl the following vitll1es (1\0 2 acleled to SiO~): 

Si0 2 

75.45 
FeO 
2.72 

l\1g0 
1.56 

UaO 
4.22 

fl'oll1 whi('h follows the fOl'mnla aecol'cling to OSANN: 

b A U F a C f n ll1 k 
I 75.45 5.78 4.49 4.02 8.09 6.28 5.62 7.53 10.00 1.46 

11 75.45 5.78 4.22 4.29 8.09 5.90 6.00 
IJl (12.149.428.43) 
JV (12.148.85 9.00; 

Series 
II t' 

These fignl'es I'eljllire SOl1le explanarion. As appem'ed all'eacly at 
the ('alelllatioll of tlIe 1101'111, there remained aftcl' ::;atul'ittioJl of the 
alkalts a lil I UaO with Al/), a I\Ot lluiLllpOl'tant l-lw1utity of r;e::;qnioxyde. 
The analyzed mateI'Ïal being absolutely fl'e&h and e\'en lllicl'oscopi
cally free froll1 e\'el',)' trace of clecol1l po::;ition, t bere is 110 possibili ty 
of a l'elative iucL'ease of Al 20 3 by a l'emoval of allmlis anel OttO: 
a cQl1seqllent distL'iblltion of tbr, AI 20:1-1'emailldel' ovel' alkalis anel 
UaO 1) could lIot be reasonabJ,Y defended here, AJso the dissolutioJl 
by tlJe andesite-mngllJit of {'rag'lllents fl'om an adjaceJlt l'ock l'iclJ in 
al nmini 1111l callHol hll t. be higlI!y i III JlL'olH:tbIe ; bot h lllacl'oseopically 
and micl'oscopically thel'e is Ilot the lea~t illllication fol' it. 1"01' the 
rest the AJ

2
0 a-1'elllainclel' cannot be fonne! in aillphiboies Ol' p.yl'oxelles~) 

1) L. Mu,mr, Uebet' Spaltungsl'orgänge in gL'UniLischcn l\Iagmen naclt Bcob.1Ch 
Lungen illl Onlllil des Riesengebit'ges, FeslscIJl'ifl H. R OSI~NBUSCll, 1 DOG, ] 27. 

~) A. USA:";:";, VCI'&l1ch einci' chemischcn Classificftlioll det· 1~Il\pli\'gesleinc, Min 
Pell', Mill. XXll, 1\1001 3:37. 
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exceedingly rich in AI~O." as appea!'s ~'lnm('icntI,v fl'om tho micros~ 
copic examinaLion; il !tas on Ille contl'al',)" la be lookcd fol' in lhe 

glass of the gl'oullCl mass. 
In Ihe rare cases, in ",hieh aflcl' sallll'all01l of lhe alkali& aml JilllC 

all Al.Oa-l'emaindeL' show::; ill:;elr, O . .,.\..NX sllb:otitn(os MgO ill lIle alo lll
gl'Ollp OaAl~O, 1), whiJst l3HCKI~~) IwgJecls lhe AJ/\-l'eSI ill Ihc 
formula anti 111el1liu118 it Sepftl'<lteJy; it nmOlllll13 here in 1ll0Jecll]m' 
propol'tiolls 10 0.27. Ac(,ol'dillgly ill t the l'OCk-t'oL'lllllla is gi\'en 

aC'cording lo OSANN, in H ancl' BI';CU;. ln JU and tV tllese dOllule 
values fo!' a, e allll f aftel' 13,,;cl\.I'; have bocn calcll[aLecl on a SUlll of 
30 insteael of 20 (I anrl 1I). 

In the follolVing gnlplJic J10lntiulI 1 11011010::; thc pl'ojc\clion of Ihe 

rock; Ilte [illed dl'e1e wUh tllC valucs of a, c, f accol'ding Lu Os.\.~:-; 
as basc, thc one not fWed IV ith those accorcling to B'Whj';, 

f 

Il, H.lJlllopilitic A1II pltiboleclacite (A l~ll.hibolephyl'ivitl'o'yello\Vstonose), 
From the glass.)' base of this gL'easy-shining, blackish gl'e.)' rock, 
wlJich shows all lllclinatioJl 10 H, concllOidal fraclul'O aml in ono of 
the Jl11lld-specimeJls a cl i&tiJlcl allel pl'etty reg!! h1l' sepal'al iOB iJl (0 (!Jin, 
1e\'el [lltLtes {'rom 1-7 11ll11. iJl tltickness, nJl'cadr macl'oseopicnlly 
smal! plagioelases \Vi 1 h li vol,)' miC'L'otine-lmbit liS anti g! iUel'illg a111plii-
1J01e-pl'isllli:i ttl'e coming f'Ot'tll. '!'!te ve!',)' freslt, also hel'e mostI,)' idio-
------~ 

1) Min, Pell" Milt. XXII, 1903, 337, 
2) Ibid, 215, 
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TilOl'phic, prismatic and talm lal' pllliJioc:ll/se-phenoel-ysts aro of/en lying 
logeIhei' in gl'OIl ps anti pn<:;s0'3S an oxcellont zonal strllCtUl'e showing 
itself all'ead)' 'in olJliq IIclj' 11't1,1l::iluitieci ol'Clinar'y light by pnl'allel 
ioll'ongly lu minolls slri pes allll in wh ieh acid anc1 bnsie zones fl'eq\lfllltly 
inlon:hnllgo, Tho :;alllc Iwill-ltl,wS are l'unnd as in Ihe I?t'eceding l'ock; 
Ilte allJile·lamelIae sOlllelillles fiL inlo each olhol' ",itlt il'l'egnlal' inclen
ln,{,Îons, in eonseljllcnce of whieh Ihl'ongh thc gl'owillg togethel' of sevel'I."LI -
cl'yslals a COII fusee! pohtl'izalion-i mage [tl'ises. ThC' plugioclase of I he 
phenocl'ysl::i belongs 10 somewlIttt 11101'e basic mixtmes t.lmn in the 
pl'eceding dacite; the basicity fi.ll1S to Lhal uf basif: labradOI', bilt on 
the olhol' siele approaches Ihat of ande:;ine, The cl''yslalliza,liol1 of the 
basic plagio('la'ie had alt'ead)' cncled befol'e that of the alllphiboie
pheuocl',Ys(S, but fOl' a time coincidetl \Vitl! il; the more acid plagio
elase on (he ollIel' lIanel OftOIl eontains amphibole-pl'isl1ls inclosed. 
ACCOl'dl11g to tlJe dilllensiom, IIJe plagioclases Ül Ihis rock ma)' be 
dividecl into three gl'OllpS: a) cl'y:;tnls wUh <til avemge diameter of 
1..5 mm., genemlly stl'ongly laden with colourless anel brown gIn,ss
inclnsions anc! often entil'ely filleel willt these, with Ihe exceptioll of 
(1, PE'I'j pliel'ic zone; IJ) crystals, on an average t wice us smal] anel in 
whieh the bl'own glass-inclusiollS me vel',)' rare, the coloul'loss Ol1eR 
on tbe \Vhole being much 1ess lIUmet'OllS; ('. still smn,llel' pl'ismatic 
crysin,ls, which always sbo\V a zonal sll'uctUl'e anel tl, twinnillg aftel' 
Uw albite- allel Cn,l'1::;bacl-Ia\Y, anel whicb gl'nclunlly pass into the 
youlIgesl n,nd sntnllesL skeleton-shapec1, mObtly f1niclal1y al'I'angcc1 
feldspan; of Ihe glass-bnse, \>Vhilst 6 has slill to be I'edi:oned n,mong 
the real phenoerysts, G had bettel' be placeel in Ihe seeoml gellemlion. 
As appeal's, the bOll11c1m'y-Iille bet ween the cl'yslnIs of Ihc 10t allel 
2ud generatiol1 ean with the Celdsptu's not be dmwn exactly, thongh 
tllel'e is no doubt about (he extremes. Higher up we menlionec1 the 
appeaml1ee of two lónds of glass-inclusions, whielJ also hel'e often 
assume the fOl'l1l of negali\'o cl'ystnls: 1. of almast colourless OIlOS, 
whieh seem Lo have a vcr.)' light pink LÏnge n,ncl someti mes eontain 
nUllle~'ous micl'olites ànd 2. of bl'ownish gl'e.)' one'.3, ,;vhielt are 
strongly r,phel'oliti('all.r devill'ifiecI. TlJe nat me of this bl'o\Vl1 glass, 
nlso oecul'l'ing in patchcs in the colol1l'Iess gIass-base, is not qnite 
obvions. Onl,)' it scelllS 1O be eerlaiu t1JaL Ihe bl'OWIl glnss has 110 
genetic l'elation with tlip eoLoUl'less, Bul thell these t\Vu sOl'ls of 
glnss must ha,"o exisled sidc by t5ide as ti:w bac!\: as the iJllmLellmic 
peL'iocl, ati they oct'\U' by the skie of each otllCl' In thc plagiocla::;e 
allel {l,lIlpiJiuole plJelloc!'j'sls. TlIcl'e{'orc l!re ul'own glasi:l pl'ounbly COI1-
lains di::,solved I'ol'eigu mattei', Ol', whal is perhaps IllOl'e [l('ceptnblo, 
iI. is a j1I'odIle( of in!l'll,!clllll'ic Ilqm"\.tion, 
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The Ilmphibole, which abundallily Ol'CIlI'S, fOl'ms lJllllIl neeclles, Ilot 
exeeeeling a lellglh of 1 mm.; c = gl'een, tI =- gl'eyish green ancl a = 
gl'cyish ,)'ello\\', in whieh c> b > \1, but; ttnd .I c1iIfer oni,)' insignificantly. 
~ow anel tlten n. ",onal sll'nclm'e comes 10 the fronl, wl!ich is pel'ceptible 
el:ipecially IJl some sections pel1)endicultll' to the tlxi:; ofelongation. In this 
case there is seen pamllel to the cl',)'stn'\-cil'cumfel'GllCe a zone, showing 
Ihc COlOlll'S " = blne gl'eyish green Ol' dark greyish green, t' = brO\\'l1 
gl'eyis!t gl'een, C = light gl'eyisiJ greell. TiJe iellulllorphic crystals have 
often been so stl'Ongly ufI'ected by resorption, thut thc gl'onnelmaö& 
penctrates into them with deep willdillgs. TiJc l'esol'ption-bol'cleL' is 
formeel bj' a\1 exeeedingly LleJlse felt-likc tissue of fine micl'olites, 
bccoming lal'ger hCl'e anc! thcL'e, iJl some p)aces even exceecling the 
felelspar-bths of the gl'ol1nc!ll1ass in r,ize allel whiclt call then willt 
cel'tainty be l'ecognised ns a L'homuic p'yl'oxene. Mixed witlt thcm wo 
Jinel mngnetite ftmi Sll'Ollgly dOllule-refntcting gl11Ïns, whielt hnve 
probably to be tn,kE'll 1'01' augile. The rcsoL'ption-bol'cleL' is not evel''ywhere 
distinctly developec!, in some cryslnls it seems even 10 be wnnting 
pn,l'tially. All explanaLioll of Ihis might be given by Ihe suppositiol1 
Ilm( tlte rock, eveu aftel' tbc resorption-pel'iocl, has been raised with 
violence, by which movcment die components of the l'esol'ption
border werc 111 some plaees swept a,way fl'om tbc phenoC'l',)'::;t. Tllis 
conception is positively backed by tbe obseL'vation thaL the bOl'der 
oftcn passes eloucllike into the grollndmass, w hilc the biggel' needIes 
prelt)' geno1't1.11y by tntllsversal cracks itL'e broken inlo pieees, which 
ha\'e lost their mnillal oL'Ïentation. But uesides the cOlllponents of 
the th'st g!lnem!ion show mechanical c!efol'matiolls, which ha\'e come 
about befol'e the solidificat.ion of the glass-base anel in nJl pl'obability 
aftel' the resol'ption-pel'ioc1. The felclspal' showf; iL'l'egL1l~u' flssUl'es aml 
rents, along which pieces of broken twin-ln.mellae have sometimes 
moved with respect to eacIJ other nlld whieh m'e filled with glass 
of the gl'olllldmass as soon as tbe frugments thrOllgh a mutllal tmns
positiol1 are na langer closely uniteel. 

BJ' irreglll[l,l' cmcks pel'pelldiclllal' to the axis of elollgaliolJ, the fl,mphi
bale toa is nearly always brok en i11tO frngments, which are of ten 
tolerably fal' cfll'ried a'vvay 1'1'0111 each other; not ra1'ely t1.lso opelled 
wide along Lhe eleavage tlireclions. Also here the gaping rents [I,l'e 
filled witl! glnss allel stross is to be bid llpon the Ül.ct that Olis 
glass is neurly al wa,)'s en tirel)' fl'ee fL'0111 t!te l'eSOL'ptioll-p1'odllcts, 
which show themselves alollg the ol'iginal Cl')·stttl-bonntlal'ies. This 
proves that tllOse l'ellts werc opGllCd n,( an epoch w!tcn t!to rosol'p
(ion-pol'iocl \Vns nJI bil! ovel', a cOlll'lllsion ",hielt is wholly in accOl'd
a\\('e wit IJ (he nbovo ti:wt t hnt l!te necd les t !temscl ves, {'ol'ming I he 
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resol'ption-bOl'c1el's, arc feequenfly broken, This makes the existence 
of a thil'll phase in the C'ooling-proecss of the eoele pla,lIsiblc, whieh 
aifc)l'(ls tL stl'ikillg pal'allcll~lll willt the existingchfl'eeent felclspal'-genc
ratiolIs describcd. 

'1'0 tIJc sccollll gCllcmtioll belollg st!'Ïetl.r icliolllol'phic C'1'j'stals of 
rholllbic p)"l'oxene, sOlllewhat biggcl' than Ilw clei:lC'l'ibeel needJes out 
of the l'esol'ptioll-borelCl', Lmt gencticaJl.v identical with them. They 
aL'e often pal'<.l,llclly gl'owll (ogetlJcl'; the plt1nes (100) anel (010) are 
slt'ollgly elevelopecl and somet ill1es push away the pl'iSlll plnlles (110) 

(110) entil'el.)'. Ta lIj(} lat tel' a cl ist intt eleavage runs parallel; in 
some phtCCb also a pillacoiclnl splitting shows itself. Thc,)' have a 
lighL-gre.)' C'olom anel display a sligltt dichl'oisl11. Same cxcellClIL 
sections J..c yielc1ecl in eonvel'~eJ1I. light cenLmll,v the locus of all 
acule positive bisectri)., so Ilmt, acldecl 10 lliis the l'igltL extinction, 
the ellstatitic (bl'onzitie) nature of Llte rnineral is certain. 

Thc !/}'OUllcZ1)/(ISS, finall.)', is furmecl h,' <.1, gl<.l,ss-base, in wltich, 
besides the above feldspmi:l, OCl'1Il': alll phibole-pl'isms of llIlwh sll1allcl' 
dimensions titan !lle pl'oper pheJloC'l'ysts, whielt, howeyel', pass illto 
theJll without 11. distinct limit of size, al1l1 as appems frol11 thc dellbc 
pel'iphel'ic micJ'olite-bol'del' lJelollg to the lh'st gcnemtioll; mngllelLte, 
just ns ill the c1esel'ibecl clacite Il 710, present in (wo generations, 
and llnmberless bl'onzite-llcedles with (Ile ehamctel'Ïstic l'ough eracking 
IJ (001), Apatite oCC'l1rs as ille1nsion in the alllJlhibole. 

The chemieal allal.rsis of tbc I'nek yieldcd: 

I 
(JIJ :MOI. prop.: i1m./ magn,j orth,: alb., anorth,/ diOPS,/ brOllz./ quartz 

IG5 72 I I I I 
SiO, I.OU5 - - I 72 "08 ' 13G 14 42 423 

AI 20 J 15 DG o 148 - - 12 G8 G8 - - -

FeJO , 1 "l-... ::J O.UO!) - Ü - - - - - -

FeO 1.80 0.025 G U - - -
! 

-
7 42 

MgO 1.57 0,039 - - - - - -
CaO 4.18 0.U7;') - - - - G8 7 - -
Na_O 4 :l" 0.008 - - - OS - - - -

KJO 1.07 o 012 - - 12 - - - - -
Ti02 o 48 O.OOG G - - - - - - -

HJO-IO:'P O.GU - - - - - - - - -
I H20+JO~IO 3.77 - - - - - - - - - I 

I 

.--
I 

I 
9U.9:{ 

I , i I 

_L _______ _ 
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From which follows tl!e fol1owing norm: 

quartz 25.38 Q = 25.38 
ol'thoclase 6.67 Sal = 86.58 
albite 35.63 F= 61.20 
anorthite 18.90 
diopside 1.54 P= 6.03 
bronzite 4.4g 
ilmenite 0.91 lVI = 3.00 

Fem = 9.03 

magnetite 2.09 

and the rock is placed in Class 1 (Persalane) ; Subclass 1 ~Pel'sa

lone); Order 4 (Brittanare); Rank 3 (Coloradase); Subl'ank 4 (Yellow
stonose). 

If we take into considerl1tion thai tbe diopside-moleenle' is ct'J'
stallized as amphibole, the1'e is a satisfactory agreement to be observed 
b~tween norm and mode. 

If Fe20 3 is reduced io FeO, the moleculal' pl'oportionR, calculated 
on a sum of 100 (Ti0 2 added to 8i0 2) give the following values: 

Si02 Al,Oa FeO lVIgO CaO Na20 K,O 

74.14 9.97 2.83 2.63 .5.05 4.58 0.81 

so t11at the formula aceording to OSANN is: 

s A C F a e f 11 m Ic Series 

I 74.14 5.39 4.58 5.93 6.78 5.76 7.46 8.5 9.2 1.56 {Cv 

II (10.17 8.6411.19) 

In I a + C' + f = 20; in II a + e + f = 30. 

Both dacites, thel'efore, show a great chemiC'al similal'ity, w hiel! 
is also expressed by the graphic notation, fig. 1. The somewhat 
greater basicity of the second rock, whieh contains more CaO and 
l\1g0, a little less SiO~, and half 1he qnantity of K20, lllanifests 
under tlle microsC'ope by the charactel' of the feldspal's and Ihe gl'eatel' 
quantity of amphibole. 

In order to compal'e the111 some analyses have beeu brought 
together, which show a great similarity with the two dlscusscd 
above: 

27 
Proceedings Royal Acad. Amsterdam. Vol. Xl. 
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I I I I IJ 
I III I IV I V 

I 
VI 

I 
VII 

I 
~ I 

I 
167.34 165 SS 165.66 SiO~ 66.lG 65.72 65.39 64.81 

~ 

AIJOJ 15.96 15 39 15.61 15.06 15.61 15.49 15.'7:1 

FesO; 3.38 1 25 2.42 1.35 2.10 2.80 1.68 

FeO 0.80 'I 72 2 71 1.80 2.07 1.99 2.91 

MgO o 88 0.90 1.70 1.57 246 2.06 2 82 

CaO 2.98 3.47 3 70 4.18 3.64 4.48 4.22 

Na20 4.12 3.94 3.92 4.24 ~l.65 4 5G 3.98 

I(lü 1.66 2 00 2.20 1.0i 2.03 1 00 1.43 

Hp+ 2.20 4 DI, 1.0f! a.77 1.07 0.55 o 62 

H2O- - - - 0.00 - - -
CO) - - sp - - - -
TiO; o 5G o.~o 043 048 1.37 - O.OH 

pp, - - 0.J3 - sp. 0.11 o 23 

MnO - I - o 08 - -
I 

- o 08 I 

Sum I 00 "8 
1
100

.
27 I I DI) 9:3 

1

100.27 I OU 02 1100 Ol 
! I" .1 ItOu .co 

1. Biotiteclaeite, Kolautziki, Megal'n, Gl'eece, anal. A. Rowuo-, cf. 
W'ASBfNGTON, Jomll. Geo1. lIl, 150, j 895 (Yellow
stonose). 

n. Al1lplllboleda(,ILe, bouldcl' fl'OIll boulde1'-bank, ScbiJiL-l'Ïvci', ±3 lOl. 
nbove Këbijnll, all al. M. DI'r'rlUorr. 

nL Grallltitc, 1\Jl.1zarllni Dislrid, Bril. Guyana, ana,1. .J. B. I1ARHIsoN, 

cf. 'VA'iIIlNGc'l'ON, Oltenl. Anal. of Igneom; Rot:ks, 1903, 
191 (YellowsLonosc). 

[V. Ampbibolerlaeilc, ftl'st dyl{e below N·~ Pêm,,,li, Elllbahoc-rivcl', allal. 
1\1. Dl'l"t'lUGlI. 

V. Dtlcitc, Scpnlch1'c lVJounlitin, Yellowstone nat. l)[\'1'k, allal. .J. E. 
Wlll'fJt'IJt.T"D, cf. ,J. P. IDDlNGs, XIl Ann. Rep. U. S. 
Geol. Smv. I, 648, 1891 (Yellowstonose). 

VI. P.)11'OXeJlcdnClle (QuaetzpYl'oxeneanclesilc), ClIl11bal, Col I/lIJ b. 
Andes, cf. KUClI, N. Jahl'b. f. Mil!. l88G, 1. 

VII. Biotdcpul'plt,)'l'iLe, NOI'Lh MosCJlIHo, 001., alla!. IlILT,gBHAND, cr. 
Clto:;s, Xll,\ Monogl'. U. S. Gool. SUl·V., OL;\lUm, 
U. S. Bull. No. j 68, 155. (YellowsLollose). 
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·nI. Biotitea1nphibolean desite (Biotiteam phibolephYl'ovitritonaJose). 
The rock of whicb Boekil Loeboek is composed, and of which 

the handspecimen II 749, strllck over against Nangah Oeroei on the 
Soengei Tèbaoeng, represents a sample, belongs to the freshest old 
tLIldesites of the We&tel'l1 lV!üllel'-molln(ains. Aftel' the macroscopic 
habitu::l it takes a place qllite by itself; a dal'kgl'een gl'oundmass, 
strongly fading in tbe more weathered rock, farms {he cement 
bebveen irregllhwI,r sraltered plagioclases with micl'otine-hahitlls, some
times densely crowc1ed togethel' and reaching a diameter of 6 mm., 
slender ampbibole-crystals (io 8 X 2 mm.) and hexagonal 1itt1e tables 
of bronze-coloured biotite (3--4 mm. diam.). The twinned, of ten very 
distinctly zonal pla,qioclase is not really different from the o~le described 
aboye. The very first beginning of decomposition shows itse1f in a 
slight development of albiie, secondal'y amphibole and troubling 
snbs(ances along cracks. The p1agioelase, fOl' tbe rest limpid, contains 
as inclllsions primal'y amphibole, of ten twinned parallel to (100), 
magnetite, apatite, and orcasional sharp prisms of zircone, whi1st 
pel'iphel'ically sometimes allgite-grains m'e inclosed, w hich are charac
teristi~ of the resorption-borders of tbe amphibole-phenorrysts, alld 
fl'om this appeal's that tbe cl'ystallizntion of the p1agioc1ase did not 
come to an end unhl dUl'ing or aftel' tbe eruption. 

The amphibole forms prismatic individuals, which are strongly 
cOl'l'oded by the magma and surl'ounded by a Groad, 100se border of 
chIoJ'itizing amphibole-scales, pyroxene-, magnetite- and titanite-grains, 
mixed with the llsllal grollndmass-components. Slender prisms are 
sometimes, to within a narow, notchf'd lath, entirely changed into 
these prodllcts. The extinction with rcsper.t to the c-axis l'eaches a 
value of 20°; the pleochroism varies bet ween dead browlllsh gl'een 
and light brownish green; the usual twins parallel to (100) OCClll'. 
As for inclusions the amphibole contains basic plagioclase, magnetite 
and cloudlike accumulations of e:x.tremely fine, parallel microlites, 
which pl'obably, qnÏte hke a part of the magnetite-glohulites, owe 
their indi vidualisation to a rhemical dissociation of the amphibole 
snbstanee. Tbe examination of the biotite yields no pal'tirlllal' points 
of view. The acid gJ'ouncz,nass consists of probably primary gl'[tins 
of qual'lz with wavy e:x.tinction containing colourless hmpid glass
inclusions, sanidine [tnd aeid, , short pl'ismatic anel zonal, but also 
slender lath-shaped plagioclase with polysynthetic twinning aftel' the 
albite-Iaw; t,hese minerals are cemented by a smal! amonnt of ('oloul'!ess 
glass, stl'ongly trOl! bIed by globnh tes. Here anel t here some gl'ains of 
almOf:,t coloUl'less allgite, sOll1etimE's twinneel anel strongly Inden with 
glasR, are taund, whiel! n'3 appmtl's ("l'OIlI theiL' OCClll'l'enCe IJcal' the 

27* 
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resorption-zones of the allJphibole-phenocrysts, even there, where th~y 
assume more considerable elimensions (ta 0.1 mm.), must be con bi
elereel as resorption-prodllcts. The glass of the gronneluJass contaÏlls 
magnetite in octraheelrolls, gl'a[ns anel prisms of apatite anel of zircone, 
and is eVfrywhere pIlsheel away by fibres and little scaleb of a 
green chloritic product, strongly accumulating l'ounel thé amphibole
phenocl'ysts anel having formeel principally at the caRt of the secondary 
amphibole secreted in the l'esorption. 

The analysis of the freshest material gn.ve the following results : 

, °10 'MOl. prop.: ilm.' m~n.: ham. :orth. lalb.' anorth·ldiOPS. :enstat.1 t 
I I SiOl 62.701 1 045 - - - 114. 3!J(j 152 22 32 300 

AI20
0 

16.37 o 161 - - - Hl 66 76 - - -

F20 s 2 81 o 018 - 14. 4. - - - - - --

FeO 1.62 0.022 8 11 - - - - -- - -

I 
MgO 2 50 0063 - - - - - 11 5~ -

CaO 4 84 o 087 - - - - - 76 11 - -

Na20 4..05 0.066 - - - - GG - - - -
K20 1 83 0.019 -- - - Hl - - - - -

H2O-105° o 87 
HO +105 0 1.79 - - -- - -1-1 - - 1 - -

TiG1 o G~ 0.008 8 - - - _I - - - -
--

I 
I 1100 021 

I , I 

from which follows the composition: 
Qual'tz 18.54 Q = 18.5J I 
orthoclabe 10.56 ( 
a.lbIte 34.58 F = 66.27 ~ 

Sal - 84.81 

anorthite 21.13 
diopslde 2.38 p 7.58 
enstatite 5.20 
ilmenite 1.22 Felll 12.69 

1\1 5.11 -
magnetite 3.25 
haematite 0.64 

Tlle rock therefol'e belongs Lo OIUbS II (Doso1lt\l1e); Snbclass I 
(DoF>alone); Order 4 (Al1i:ltnLl'e); Rank 3 (Tonalase), Suurank 4 
(ToJ1alose), The gl'eater basiciLy with respect io Ihe above mentionecl 
l'ocks shows itself chemically in the c1ecrease of the SiOp the iucrease 
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of' the MgO and the CaO qllanti1y. The mode devia1es ratber con si
derably fl'om 1he norm by 1he jll'esence of biotite and amphibole, 
Wlllell minerals have to ue considel.'ed as 1he ueal'el's of the MgO, 
which is put here unde!' the enstatiie-molecule. A porfion of the 
MgO, huw ever, aIso occurs in the al1gite anel the amphibole of the 
l'eSOrp1ion-bordel' anel in tlle chlorJte. 

'file JlIoIecular propol'fiom calclllateel on a Sllll1 of 100 - Fe20 3 

l'educed to FeO - yield: 

Si02 A120~ FeO 
69.34 10.68 3.85 

l\IgO 
4.18 

CaO 
5.77 

Na2 0 
4.38 

Formula accol'ding to OSANN: 

S A C F a c f n 
69.87 5.64: 5.05 8.75 5.8 5.2 9 7.7 

(8.7) (7.8) (13.5) 

111 k 
9.2 1.33 

TiO~ 
0.53 

Series 
(! t' 

In 1 he gl'apbic notation it is the basic charactel' W hich, by thc 
sicle of 111e close sinllIarity betv,Teen the two preceding daciies, is 
chstinclly expl'essecl. To make a comparison we give here tIJe analyses 
of some ehemicall,y closely alhecl rocks: 

I 
I I 

I I 

I 
I 

I 
1 

I 
II III IV 

I 
V 

I 
VI 

I 

I Si02 62.78 6~ 70 6~.27 62.0U 62 Ol) 61 22-

Al i OJ 17.16 16.37 J6.92 J7.0.:1 16.60 16.14 

Fe20J 1 96 2.81 2.,lQ 2.38 1.45 3 Ol 

FeO 2 31 1 62 2.50 2.69 3 76 2.58 

MgO 2 32 2.50 2.87 B.08 1.93 4 21 

CaO ft· 84 4.84 4.78 5.65 6.08 5.46 

Na20 4.11 4.05 4.72 410 3.36 L48 

K20 2 15 1.83 1.47 1 67 1.84 L87 

H2O+ 0.88 1.79 1.22 O. t3 1 47 0.10 

H2O- 0.24 0.87 - 0.04 o 19 0.01l! 

Ti02 o 56 0.64 0.J6 o 65 o 32 0.61 

P20s o 15 - sp. 0.'19 o 39 0.25 

MnO 0.06 - - sp. sp. sp. 

BaO o Ol{ - - 0.07 o 10 -

Som 199 58 1100 .02 
1

9U ,47 I \ 9.84 1
9u

.
77 1'100.36 

I 
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I Yentnite, Yentna Rivel', Alaska; allal. H. N. 8TO}O;S, cf. J. È. 

8PURR, Am. JOUl'll. Sei. X, 310, 1900 (TonaI08e; inclllcled 
in the sum: 8 = 0.02, aml jJ'Rees of Cl, 81'0, Li~O). 

IJ BiotitemnphiboleandesiLo, l'iglJt bank of'Tebaoeng-l'ivcl', oppositc N·l. 
Oel'ooi, Uontl'al-Bol'l1eo, ana\. ThI. DIT'l'HJCH. (Tollaloso). 

IU Anclesite, Pllnta clella Oivitate, Oa)Jl'tlja-isl., Ital)', allai. A. RÜHRlG, 

cf. H. EIIIMOKS, Quar!. .JOlll'll. Geol. 80c. XLIX. 142, 
1893 (Ol = 0.07 ; TonaJoE:.e). 

IV Hypel'stellefLllgiieanclebito, Palisacles, Omter Lake, o l'cgOl1 , ~Ilal. 

H. N. 8'l'OKHS, cf. H. 13. PAT'I'ON, Bull. U. S. GooI. Smv. 
t68, 223, 1900 (81'0 = 0.07 ; TOl1aloso). 

V IIol'l1bloncleporphyrite, Nevada City, OaHf., allal. H. N. S'l'OKHS, cf. 
YV. LINDGREN xvn Anll. nep. U. S. Geol. Smv. II, 59; 
1896 (~Oa = 0.10, Tonalose). 

VI Pyroxenemieadiol'ite, Electric Peak, Yellowstone Nat. Pal'k.; ana1. 
VV. H. MELVIJ,U:, cf. J. P. IDDHws, XII Ann. Hep. U. S. 
Geol. Surv. I, 627, 1891 eNiO = 0.09, Tonalose). 

IV. Aplitic ~Mic1'o.(/1Ytnite (normat. GraniphY1'iJassenose). 
The rough, pure white, powdel'y, vel'y fine-grained rock often 

contains holes, in whieh appeal' miea-l'osettes anel sel'pentiuous prodncts, 
whieh also in microscopie aggl'egates lie scattel'eel through tbe wllOle 
rock allel by this betray a eertain p01'osity. 

Tlle propel' 1'oek-eomponents are l110stly rat11e1' fl'esh anel in keeping 
witb this the appeal'ance of the seconelary pl'0c111CtS - among which 
the ll111Scovite takes a fOl'elnost place - seems with great pl'obabiJity 
to have io be attribuLed to pneumatolytic processes, not to atmospheric 
weathering. The structure is holocl')'stalline porphyric, bnt as sueh 
it is only to be l'ecognizec1 micl'oscopically. The rel'y few phenocrysts 
(avel'age c1iam. 0.3 mm.) con sist of albite ; they show a littIe developeel 
ic1iomorphy, are selc10m twinneel aftel' the albite-lt",v, but often ocent' 
inegnlal'ly gl'OWl1 togethel' into gl'onps of 2-3 individnals. A begin
ning of elecomposition shows itself in the appearanee of opaqne 
globulites, pl'incipally al'ranged parallel io the cleava.ge-dil'ections. 
Qnal'tz anel - ol'thoclase-phenocl'ysts are entirely wallting. The holo
c1'ystalline Y1'owtdmass COJlsists of lathshapec1, selelom tabnlal', strongly 
undulous, fine! always aftel' the albite-Ia,v twinnecl, ilTegulttl'ly tlivCl'
ging, now and then pamllolly al'l'finged acid lilagiuclases, eemented 
by grains of qual'tz with sOll1etimes tolembly pl'onollnced ic1iomOl'phy, 
then, howevel', always pel'iphel'ically cut asundel' fringelike by feld
spar, 11I0stly, however, with0ut indication of crystfillogl'aphie boun-
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d~l'ies, all cl fmlhet' by somew1lal oJ'thoC'la,.,e. T1Ie feldspaJ' shows only 
a vel'.)' slight beginning of decomposition; on the othel' hand, espe
cialJy s('ales of seeonelal'j' eolonrless llüca, beside lhell1 sel'pentillons 
pJ'od nets and a fe ,v il'l'egn lal' el'yslab of seconc1al''y am phihole, together 
wilh a here anel lhel'c condensing globnlitic h'onbling, probably caused 
by limonite, arc OfLCI1 mei with in the gl'oundmass. Primal'}' bisilicates, 
the1'efoJ'e, seem 10 be entil'ely wanting in fhe rock; the plagiocIastic 
ehal'uciel' of· the feld'lpal' mal'ks the rock as a basic aplitie facies of 
micl'ogl'anite, l'ich in Na20. 

The chemica! analysis yielded: 

I I % I Mol. Prop. i magn'J orth J alb·l anorth I cor.!hyp·1 quartz 

Si02 72 44 1. 207 - 1::12 1,38 88 - 7 542 

AI~OI 1 (j 51 o 1G2 - 22 73 44 23 - --

Fe~OI o 2![ o OOI 1 - - - - - -
FeO o 52 0.007 i - - - - G -
MgO o 05 0,(01 - - - - - 1 -
CaO I :l 47 0.044 - - - 44. - - -
Na20 4 51\ 0.07:3 - - 7:1 - - - -

I 
KzO '2.13 0.022 - 22 - - - - -
TiO~ sp. - - - - - - - -

H2O-I05'" 0.13 - - - - - - - -HzO +l 05° 1.13 

100.16 

1"1'om vv-hich follows tbe following norm: 

qual'tz 32.52 Q= 32.52 
0l'thoela5e 12.23 
albite 38.25 F= 62.71 Sa! = 97.58 
aJ1ol'lhite 12.23 
cOl'unclum 2.35 0= 2.35 
hypcl'sthene o.!:m ~Il Fem= 1.12 
magnetite 0.23 

If we supposc !he rock to he fl'esh, it takes a place in elass 1 
(peJ'snlane); Snbclass I (Pel'salone): Order 4 (Brittanal'e), Rank 2 
(Toscanase); SUbl'allk 4 (Lasse11ose). The question, whethel' it can be 
placed in the chemical system must be considered however in con-
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nection with the discussed decomposition of the rock. As rolJows 
from the miclOscopic desC'l'iptIOJ1, the considerable l'emainder of AI 208 

aftel' i::>atl1ration of K 20, Na20 alld CaO in the feldsparmolecules must 
at least fot' the greatel' part be attl'ibuted to the appearance of mus
covite. If we take fol' muscovite the fOl'mnla KH2Al s(Si04)s 1), the 
Al 20 3-l'emainclel' disappeal's with the pl'esence of 5.84:° 0 orthoclase 
by the side of 9.15% muscovIte. This last valne, however, is exag
geratodly high. If ho wever, in accordance with a microscopic estimate, 
a quantity of about 3% musèovite is assllmed, anel the l'emainder of 
the A1 20 3 is eCJually divided (1\ el' K20, Na20 anel CaO, in the sup
position that these oxydeó 111 the same meaSllre have been removed 
by solutions, the following composition of the rock is obtained· 

Q= 28.32 1 
Sal = 95.60 

F = 67.28 

qnartz 28.32 
orthoclase 1279 
albite 40.87 
anorthite 13.62 
muscovite 3.00 
hypersthene 0.89 
magnetite 0.23 Fem = 1.12 

water 1.11 
--

Sum 100.83 

Now, if we letwe muscovLie, as of apparently óecondal'y Ol'Igll1, 
out of consIeleration, still then the rock takes the S[Lme plueo in tho 
chemIcal system : 

Sal 95.60 7 
Fem = 1.12- > I' Persalane 

Q - 28.32 < ~ and >.!7 ' Bl'ittanal'e 
F - 67.28 5 

K20+Na202)_23+78_101>~ 7 
CaO - 49 - 49 3 anel < l' Toócanase 

K20 23 3 1 
Na

2
0 = 78 <"5 and > '7' Lassenose. 

Against the name of lasi:>enobe ran no doubt no sedons objections 
he l'aised. 

Instead of hypel'sthene the rock C'onLains amphibole anel seI'pentine, 
the fh'st of which minet'als being very rare, wllllsl tlle last mentioned IS 

1) ROS"CNBU~CH, Mikrosk. PhysiQgl'. l, 2. p. 262. 1905. 
2) Ta each of the K20, Na20 and CaO-molekules 5 has been added, of which 4 

KgO molekules however, go to the muscavite, which is left out of consideralion here. 
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p1'lncipally confined to the holes, Inking as ttppeal's from the 10\v 
MgO-quantity, no imp0l'tant place in Ihe analyzec1 rocksamplE'. 

'l'he moleculal' pl'opOl'tions yield, Fe20 g being reduced to FeO and 
the whole being calculated on a sum of 100: 

8i02 A1
2
0 g FeO lVIgO CaO Na20 

79.46 10.66 0.66 0.07 2.90 4.81 
tlle fOl:llH11a accol'ding to OSANN. 

S A C F a c f 

(OSANN) 79.46 6.26 3.63 ,- 12.66 7.3J 
(BECKE) 79.46 6.26 2.90 0.73 12.66 5.86 1.48 

Here we have the ra1'e case that 

11 111 k bel'Ïes 

7.7 1.73 au 

(10.0) 

Al 20 a > K 20 + Na2 0 + CaO + (Mg, Fe) O. 

If, like OSANN, we add MgO and FeO 11l the molecule (MgFe) A1 20 4 to U, 
there remains a rest of 0.77 AI 20 g ; if howevel' like BECKE we neglect 
the A1 20 g remainder above (K, Na)2 0 + CaO, equal to 1.50, then 
U = 2.90 alld F = 0.73. 'l'he calculatioll of a + c + f = 30 yields: 

a c f 
(OSANN) 18.99 11.01 
(BECU) 18.99 8.79 2.22 

In the graphic 11otation IV denoteb the place of the rock; the 
fillec1 circie the values aftel' OSANN, the not-filled cu'cic the one 
aftel' BECU. 

Botany. - "Some systematie ancl phyto,qeogntphical notes on the 
Javanese Casual'inaceae, especialty of the State I/erum'ia at 
Leiden and at Utrecht.·, (Contl'iblltion to the lmowiedge of the 
Flora of Java. :No. lIl). 1) 13y Dl'. 8. H. KOORDERS. 

§ 1. Casuarina equisetifolia, Forst. 

~§ 1, . G e 0 g rap h i cal cl i s t l' i b II t ion 0 uts i d e J a va: 
accol'ding to HOOK, Flora BI'. Ind. V. 598: in British India on the 
East side of the Gult' of Bengal, 80uth of Ohittagong, in the Malay 
Archipelago, in Polynesia and in AustJ'alia. In the State Herbarium at 
Lelden I saw, 110wever, also specimf'ns from lVIadagascal', Mauritius, 
Bourbon and 8enegambia, althollgh it did not appeal' with cel'tainty 
from the herbal'iumlabels, that they l'efel'l'ed to uncultivated plants. 
In Hel'b. Leiden (he species is also repl'esented by specimens from 

1) Continued from Transachons (Verhandelingen) Roy. Acad. Sciences Amsterdam 
Second Section Vol. XIV. (1908). Nt. 4. 


