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BaHi4: B (Polyhalobous)
WAk
JUE A (Euhalobous)

His MEA0. 0% LA LI R T 5B D 180 U3 LA S T 3

MRER, MR 30.0~40. 0% T A b0 — il (en KPR UFAVRILLER Ol k)

PR PR s e 0.5 Ui (a -Mesohalobous) FICT - 0« JaAt - Bk - s
iR (Kesohalobous) | ~30. 0%tz T 540 i (P -Nesohalobous)
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5 UL~ SPHEtE A (Halophilous) VDA BHME CETTHLO WEMEOBA (HEoKN L BE - R - WHE L)
‘:.‘5:‘ YL - FEER (Indifferent) MROBANH>TECRILRWADS LN TES LD —REAYE (GBI - 1 R I IR ete)
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H JtkteH (Liencbiontic) EREORERT 5 EHD HAKD 2 HIR - il
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73 At (Aerophilous) I (Rerial habitats) QAEBMAMd, OMBPEA LDy LM
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#35 KIS 1 A @MV e T REERE AR

| Ecology [
Species Name f T T !
I H.R. 1 pH | C.R. I 1 2
Dimerogramma minor (Greg.)Ralfs | Euh | [ | & 1
Paralia sulcata (Ehr.)Cleve | Euh | 1 | 1 5
Plagiogramma sp. | Euh | | | - 1
Cyclotella striata-C. stylorum | Euh-Meh | l L - 10
Rhaphoneis surirella (Ehr.)Grunow | Euh-Meh | [ I B 1
Nitzschia cocconeiformis Grunow | Meh | | | - 3
Nitzschia punctata (W.Smith)Grunaw | Meh | | | =
Aulacosira distans (Ehr,)Simonsen | Dgh-hob | ac-il | L-bi | - 1
Aulacosira granulata (Ehr.)Simonsen | Ogh-ind | al-il | L-bi | . 1
Aulacosira islandica (0.Mull.)Simonsen | Ogh-ind | al=il | L-ph | = 1
Epithemia spp. | Ogh-unk | unk [ unk | 1 -
Opephora martyi Heribaud | 0gh-hil | al-il | L-ph | - 1

Marine Water Species 1
Marine to Brackish Water Species 0N
0
1

Brackish Water Species 4

Fresh Water Species b

Total Number of Diatoms 2 26

FLo
H.R. M BREE o0 250In0E  pH A A A ISR BNt CLR. DHKIZR T Dot

Euh s ACHE R al-bi:¥L7)hH U AR 1-bis ¥ b AP FE
Euh-Meh: A RE — ¥ AERE  al-phisF 7Lk U HERE 1 -ph &f kA vEFE
Meh sk AEFE ind :p HAEMR ind HEAAREVEFRE
Ogh-hil: # K 4746 Pl ac-il:4FEeTERE r-ph 4 $E AP FE
Ogh-ind: @A EERE ac-bi: FLEEPEFE r-bi: FLHEAPERE
Ogh-hob: %4 4k 1 14 RE unk :p HABRIFE unk FAARIIRE

Ogh-unk: Z G A RHFE
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#39 BHXOHERESHER

I Ecology ' IBHLE BHIR | 2cHR IDHIX
Species Name =],

I HRo L pH 1 CR. 01 ] 1211 216 131 2 3 4
[AJActinoptychus senarivs (Ehr. JEhrenberg | Euh | | | - 2 - - - - - - - - - -
Biddulphia sp.A | Euh | | | - 7 ] - - - = ¥ u " u g
[BICyratotheca weissflogii (Grun.)Hendey | Euh | | | 2 1 - - - - - - - = 1 _
(D1]0inerogramsa minor (Greg.)Ralfs | Euh | | | - 1 - - - = = - = - 1 -
[D136lyphodesnis williansonii (W.5mith)Grunow | Euh | | | = 1 1 - - - - = = T e a
Navicula pseudony Hustedt | Euh | | | 2 - - - - - . - » " 1 -
Nitzschia lanceola Grunow | Euh | | | - - - - - - - - - = 2 =
Opephora pacifica (Grun.)Petit | Euh | | | - 1 - - - - - - - - - -
Opephora marina (Gres.)Petit | Euh I ! | 2 = wm & owm owm o= s o= 1 -
(BJParalia sulcata (Ehr.)Cleve | Euh I | | 1% N - - - - 3 5 4 2 =
Plagiogranna appendiculatun Giffen | Euh | | | - 2 - - - - - - a & 2 5
Rhizosolenia spp. | Euh | | | " 1 - - - - - - - - - ]
[AI[BIThalassionena nitzschioides Grunow | Euh | | | . b 3 - - - - - - - N =
(AlThalassiosira excentrica (Ehr.)Cleve | Euh | | | - 2 - - - - - - = - ” =
Thalassiosira spp. | Euh | | | g 2 1 E - - - - - - L 1
Thalassiothrix frauenfeldii Grunov | Euh | | | 1 1 - - - - - - = = 2 5
Thalassiothrix spo. | Euh | | | o 1 n L - - - - - % - =
Trachyneis espera (Ehr.)Cleve | Euh | | | - ] ] - - - - - - - -
Tryblioptychus cocconeifornis (CL.)Hendey | Euh | | | - - - - . a = z 2 s 1 .
Triceratum dubiun Brightuell | Euh | | | - b - - - - - - - - 1

Anphora proteus Gresory | Euh-Meh | | | - 3 1 - - - - - i = 4 ”
[C1iCocconeis scutellun Ehrenberg I Euh-teh | I | 2 & @ om o= owm o= o s 1
(BICyclotel(a striata (Kuetz.)Grunov | Euh-Meh | | \ LA (R
[BICyclotella stylorum Brightwell | Euh-Meh | | | - 2 = G - = = . & - 1 -
(B1Cyclotella striata-C. stylorum | Euh-Meh | | | 1 2% 7 B # " - - - - 7 1
Diploneis interrupta (Kuetz.)Cleve | Euh-Meh | | | - - 1 - - s & g i i i -
(E2]0iplonets smithii (Breb.)Cleve | Euh-Meh | I | = = 1 - - - - - - - i e
Diploneis spp. | fuh-Meh | | | 1 b - - - - - - - - -

Eunatogramma marinum (W.Smith)Peragallo | Euh-Meh | | | u | - - - - - - - - e =
[02]Hantzschia marina (Donk.)Grunow | Euh-Meh | | | - - - - - - . " " u 1 o
[02]Navicula alpha Cleve | Euh-Meh | | | - | - - = 5 5 & 3 = 1 1
Navicula forcipata Grunow | Euh-heh | | | . - - - - - . = ¥ " 1 i
Navicula formenterae Cleve | Euh-Meh | | | L] | - - - - - - - . 1 -
(ETNavicula narina Ralfs | Euh-Meh | | | - 5 - - - - - = C 5 1 5
[E2]Nitzschia sigma (Kuetz.)W.Smith | Euh-ten | | | 1 - - - - . . " " ’ " i
Rhaphone (s amphiceros Ehrenberg | Euh-teh | | | - 3 L - - - - - - - - -
[01Rhaphoneis surirella (Ehr.)Grunow | Euh-teh | | | - 3 - - - - - - - . : 3
[012Achnanthes brevipes Agardh | Meh | | | - - - - - - - - - - 2 -
[D1Achnanthes delicatula Kuetzing | Meh | | | 4 2 - . - - - - - - 4 1
[01JAchnanthes haukiana Grunoy | beh | \ I & 0 = = o om e = o= g ]
Achnanthes sp. | Meh | | | - 10 - = 3 = . - - . . i
Anphora coffeaefornis Agardh [ Meh | | | 1 - - - - - = = 2 i & 2
Anphora sp.~1 | Meh | | | » 1 - - - . R ; N ; N )
Amghora spp, | Meh | | | 1 - - - - - - - - - 2 -
Catenula adhaerens Mereschkovsky | Meh | | | - 7 - - - - - - - - 8 1
Cerataulus turgidus Ehrenberg | Meh | | | - 1 - - - - . . - . - .
Gyrosigea distortum var. parkeri Harrison | Meh | | | - - - - - - - - - = 1 -
(E2)Melosira sp.n. | Meh | [ \ s o w e @ e & W g
Havicula sp. [ Meh | \ [ ¥ e T . T U |
[E1INitzschia cocconeifornis Grunow | Meh | | I 5 s # - & - # 1 ¥ ) 4
[E1Nitzschia compressa var. elongata (Grun, Jlange-Bertalot | Meh | | | . - 1 - . - - 5 - i s N
[EINitzschia granufata Grunow | Meh | | | 1 7 7 - - - - - = - ) -
(E1Nitzschia hungarica Grunow | Meh | | | 6 - - - W . « - & % % i
Nitzschia levidensis (W.Smith)Grunov | Meh | | | 1 - - - - n - - - - -
Nitzschia levidensis var. victoriae (Grun, )JCholnoky | Meh | | | 1 “ - - - - - o 2 g K %
Nitzschia spp. | Meh | | | i - - - . ” . = " - " x
[D1]0pephora martyi Her ibaud | Meh | | | - - ? - - s s = R R R .
Synedra fasciculata (Ag.)Xuetzing | teh | | | - i » o w a - " s oy <
Unknown( spp.,=2) | teh | | | 1 7 1 - - - - - - - 1 -
##Achnanthes clevei Grunow I Ogh-ind | al=il | L-ph | - - - - - - . T % 1 1
##Achnanthes convergens H.Kobavasi | Ogh-ind | ind | r=ph | 1 - - - - - - - « & 1 a
Achranthes hungarica Grunow [ Ogh=hil | al=il | ind | 2 . e i 3 & 7 . . . . .
Achnanthes inflata Kuetzing | Ogh=ind | al=il | ind | - - 1 . a = . 5 x ” - =
[kJAchnanthes lanceolata (Breb.)Grunov | Ogh=ind | al=il | r-ph | 1 - i - . - . - . " 2 s
(K)Achnanthes lanceolata var. el(iptica Hustedt | Ogh=ind | al=il | reph | - . - - - - - - - - ? .
[-B]Achnanthes minutissima Kuetzing | Ogh-ind | al-il | ind | | G - - - - - g % " : .
Achnanthes ocestrupii (CL.)Hustedt | Ogh=hob | ac-il | l-ph | - - - - - - - . _ - "

Achnanthes rostrata Oestrup | Ogh=ind | al=il | r=ph | 2 - ) 4 W . . - . N .
Anphora fontinalis Hustedt | Ogh-ind | al=il | ind | . - 1 - - - . & F 3 B .
[-AJAmphora montana Krasske | Ogh=ind | ind | ind | 1 = - - - - - B - w = 4
Amphora ovalis var. affinis (Kuetz.)V Heurck | Ogh=ind | al=bi | ind | - - ] - - - - . . » 1 i
Amphora pediculus (Kuetz.)Grunow | Ogh=ind | al-bi | ind | | . . . 2 " ’ . = . 3 .
Amphora veneta Kuetzing I Ogh-hit | al=bi | L-ph | 2 " . - - - - . - - - 4
(¥JAulacosira ambigva (Grun,)Simonsen | Ogh=ind | al-il | L=bi | - - 1 - - - » ” » - 5 &
[NJAulacosira distans (Ehr.)Simonsen | Ogh-hob | ac=il | L=hi | . - & . s = s " " = 1 1
[WJAulacosira granulata (Ehr,)Simonsen | Ogh-ind | al-il | L-bi | . &7 - - - - - - . B &
[M]Aulacosira granulata var. angustissisa (Mull.)Simonsen | Ogh=ing | al=il | L-ph | - - ] - - - » - - N - .
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[ Ecology ! 164 WBHIE | 2CHE 2DHIR
Species Name e e e

I HR 1 oH | CRI 10 1 3 12 1 2 [ 13 2 3 4
[-AlCaloneis aerophila Bock | Dgh-ind | al-il | ind | - - - - - - - - - - 1
Caloneis bacillum (Grun.)Mereschkovsky | Ogh-ind | al=il | r-ph | - - - - - - = - 5 5 1
[-AlCaloneis hyalina Hustedt | Ogh=ind | ind | ind | 1 - - - - - 5 & = = =
Caloneis silicula (Ehr.)Cleve | Ogh-ind | al=il | ind | 2 = - 5 - - - a " . a
Cocconeis dininuta Pantocsek | Ogh-ind | al-il | ind | = 3 = 2 # & - " - 2 1
Cocconels disculus Schumann | Dgh=ind | al-il | L=bi | & - g - - - - - - 1 1
Cocconeis placentula (Ehr.)Cleve | Ogh-ind | al-il | ind | = = 2 = = = = - - 4 1
#{L1Cyclotella neneghiniana Kuetzing | Ogh-hil | al-il 1ind | 29 - - * - & = 4 2 - 137
Cyclotella ¢f. meduanae Germain | Ogh-ind | al-bi | L-ph | = - - - - - - - - - N
[0]Cyabella mesiana Cholnoky | Ogh-ind | al-bi | L-bi | 2 - - - = g % = 5 = =
[0)Cymbe(la naviculiformis Auersvald | Ogh=ind | ind | ind | 1 " - - - - - - - - -
#¥Cynbella silesiaca Bleisch | Osh=ind | ind | ind | . = i - - - - . = . R
##[KICynbella sinuata Gregory | Ogh-ind | al=il | r-ph | - - 1 - - - - = " ] z
##Cynbella tumida (Breb, )V, Heurck | Ogh-ind | al-=il | ind | = 1 - - - - L - - -
##(K]Cynbella turgidula Grunow | Ogh=ind | ind | r-ph | A b i - - - - - - 2 -
Cynbella spp. | Ogh-unk | unk | unk | " | - - - - - - - - -
Epithenia turgida (Ehr.)Kuetzing | Ogh-ind | al=il | L-ph | - - i - a i a & 3 - =
Eunotia duplicoraphis H.Kobayasi | Ogh-hob | ac-il | L-ph | - - - - - - . o " 1 5
fFragilaria brevistriata Grunov | Ogh=ind | al=il | L-ph | § W 2 " - " E " - 5
##fragilaria capucing Desmazieres | Ogh-ind | al=il | ind | 54 & " # - - - - - 2 9
fragilaria construens (Ehr.)Grunov | Ogh=ind I al=il | L-ph | - - 1 - - - - " " 5 2
Fragilaria construens var. binodis (Ehr,)Grunow | Ogh-ind | al=il | L-ph | - S 5 = - - - - CE -
#ragilaria construens var. venter (Ehr.)Grunow | Osh=ind | al=il | L-ph | 1 1 . " = A “ &
Fragilaria construens var. triundulata Reichelt | Ogh=ind | al=iL | L-ph | : 3 4 i i — r " - 9 -
Fragilerie (apponica Grunow | Ogh-ind | al-iL | ind | 4 W s - . - . - - 1
Fragilerie (eptostavron var. rhonboides Grunaw | Ogh=ind | al=il | ind | - 2 - - - - - - = = -
#fragilaria pinnata Ehrenberg | Ogh-ind | al=il | ind | 1 - - - - - - - g 3 ]
#iFragilaria vaucheriae (Kuetz.)Petersen | Ogh=ind | al=il | ind | - - - - - . - . & ] -
Fragileria virescens Ralfs | Ogh-ind | ac=il | L=ph | ] . | - - - - 8 2 b £
fragilaria spp. | Ogh-unk | unk | unk | 1 e - - - . - |
Gonmphonena angustaltum (Kuetz.)Rabenhorst | Dah=ind | al=il | ind | 2 - - - - - - - - . w
##Gonphonera ¢ level Fricke | Dgh=ind | al=bi | r-ph | - - - - - - - - 5 1 &
Gonphonema grovei var. [ingulatum (Hust, JLange-Bertalot | Ogh=ind | al=il | L-ph | 5 - - . . - 5 9 o
Gomphonera pervulun Kuetzing | Ogh=ind | al=il | ind | - - - - - g A 3 S
#2(XGomphonena quaor ipunctatun (Cestr.)Wisl, | Ogh-ind | al-bi | r-ph | - - - - - - “ “ s 1 w
[J]Gonphonema sumatorense Fricke | Osh-ind | ind | F-ph | - - 1 - - - - 5 5 3 =
Gomphonena spp. | Ogh-unk | unk | unk | " - i - - - - - u = .
[AJHantzschia amphioxys (Ehr.)Grunow | Ogh=ind | al=il | ind | [ . - - - - - * . . 5
[HIKelosira solida Eulenstein | Ogh-unk | unk | L-ph | & 4 2 - - - - - . £
(K1Nelosira varians Agardh | Ogh=hil | al=bi | r=ph | 8 - = = = . - - . .
Navicula capitata Ehrenbers | Ogh=hil | al=il | r=ph | 3 - - - - - & & % i &
Navicula capitata var. hungarica (Grun,)Ross | Ogh=hil | al=il | r=ph | 1 " - - - - - - 2 g
Navicula capitata var. linealis Oestrup | Ogh=hil | al=il | ind | - - - - - - 4 . 5 2 3
Navicula clementis Grunov | Ogh=ind | al=il | ind | 1 = | - - - - - - - -
#(-B)Navicula confervacea (Kuetz,)Grunow | Ogh-ind | al=bi | ind | = = 1 - - - - - - s -
Havicula constans Hustedt | Ogh=unk | unk | unk | 1 - - - - - - . W " i
#4(-AlNavicula contenta Grunov | Ogh=ind | al=il | ind | r4 o - - - - - . . . 1
Navicula cryptocephala Kuetzing | Ogh=ind | al=il | ind | - - - - - - - - . - 3
(KIHavicula decussis Oestrup | Osh=ind | al=il | r=ph | 1 n - - - - - . - . -
(0JNavicula elginensis (Greg,)Ralfs | Ogh=ind | al=il | r=ph | ? - - - g . F 2 W = =
Navicula gastrun (Ehr.)Kuetzing | Ogh=ind | al=il | L=ph | 1 - - - - . I~ @ = 5 2
(FBJWavicula germainii Wallace | Ogh=hil | al=il | ind | . - - - - - - - - » 2
[+BlMavicula ignota var, palustris (Hust, Jlund | Ogh=ind | ind | ind | - - 1 - - - - - ¥ . 5
Navicula cf. jaernefeltii Hustedt | Ogh-=ind | ac=il | L-ph | - - - - - . - R . .
Mavicula kotschyi Grunow | Ogh-ind | al=il | ind | - - - - - - - - = - ]
Navicula menisculus Schumann | Ogh=ind | al=il | r=gh | ® & = - - - - - - 1 -
#(-AlNavicula sutica Kuetzing | Ogh=ind | ind | ind | 9 1 - - - - " = " 3 9
#-JNavicula mutica var, undulata (Hilse)Grunow | Ogh-ind | al=il | ind | 1 - - - - - - = e e i
Mavicula plausibilis Hustedt | Ogh-ind | ind | ind | 1 1 - - - - . - “ - .
Navicula pygmaea Kuetzing | Ogh=hil | al=il | ind | - - - - - = & 5 . | £
[KMavicula viridula var. rostel{ata (Kuetz,)Cleve | Ogh=ind | al=il | r-ph | 3 - - - - - - - " . 1
Kavicula sp.=1 | Ogh-unk | unk | unk | - 4 # - - . - - . = =
Navicula spo. | Ogh-unk | unk | unk | S z  mu o
Nitzschia amphibia Grunov | Ogh-ind | al=bi | ind | ? - - - - . . . . 1 B
[F-BINitzschia frustulun (Kuetz,)Grunov | Ogh=ind | al=il | ind | G = - - - - - - = = 2
Hitzschia obtusa var. scalpelliformis Grunow | Ogh-hil | al=il | ind | . - - - - - - - ” . 1
#itzschia palea (Kuetz.IW.Smith | Dgh=ind | al=bi | ind | 1 - - - - - G 5 & % i
##Nitzschia ronana Grunow | Ogh-ind | al=il | ind | 1 » . " - - & % . . R
Hitzschia sop. | Ogh-unk | unk | unk 1 4 - - - - 5 & i 5 & .
Opephora partyi Heribaud | Ogh=hil | al=il | L-ph | [ 3 - - - - . = 4 )
Pinnularia appendiculata (Ag.)Cleve | Dgh=hob | ind | ing | 2 - - - - - - - - - 3
Pinnularia braunii (Grun,)Cleve | Ogh-hob | ac=bi | ind | 1 - B - - - & % & = i
Pinnularia divergentissima (Grun,)Cleve | Ogh-ind | ac-il | ind | 2 - - - - - - » . = "
#Pinnularia nicrosteuron (Ehr.)Cleve | Ogh-ind | ac~il | ind | - - - - - - & & 5 3 1
(0IPinnuleria viridis (Nitz,)Ehrenberg | Ogh-hob | ac-il | ind | 3 . " " 4 " 4 v N % N
Pinnularia sp.-1 | Ogh-unk | unk | unk | - l - - - - - - - - -
Pinnularia spp. | Ogh-unk | unk | unk | 2 - - - - . s s 2 g i
[-B]Stauroneis obtusa Lagerst | Ogh=ind | ind | ind | 5 = " - - - - a - - 2
Surirella angusta Kuetzing | ogh-ind | al-il | r-bi | 2 = = % g 3 e . 5 < N
Surirella ovata Kuetzing | Osh=ind | al=il | r=ph | 2 - - * # & . - z " "
Surirella ovata var. pinnata (W.Smith)Hustedt | Ogh-ind | al=il | r-ph | 1 - . » - * - = . - 1
Synedra parasitica [W.5mith)Hustedt | Ogh-ind | al-il | ind | " “ - - - - - - % 1 %
Synedra rumpens var. fragilerioides Grunow | Ogh=ind | nd lind | - = 2 - - - - = - = -
Synedra ulna (Kuetz.)Ehrenberg | Ogh=ind | al=il | ind | - - 1 ‘ . 5 = S = = 5
Synedra spp. | ogh-unk | unk lwk 1 v = - - - - - s ome w
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| Ecology | |BHIE ]
Species Name AN . | BUR | 2CHE 2DHIEE

O 01 8 12 |1 2 6 1301 2 3 4
[NIStephanodiscus astraea (Ehr.)Grunow | Ogh=ind | al=il | L=bi | - 1 = - - - -
##(M)Stephanodiscus carconensis var. pusilla Grunow | Ogh-ind | al=il | L-bi | = 1 . = = 1 =
Stephanodiscus minutulus (Kuetz.)Round | Ogh=ind | al=il | L-ph | 7 1 2 = = = 5
Stephanodiscus spp. | Ogh-unk | unk | unk | 2 3 6 . @ 3 3
Marine Water Species 45T 18 ] 0 0 0 0 0 0 7 2
Marine to Brackish Water Species 3ok 10 1] 0 0 0 0 0 02 3
Brackish Water Species 21 5T 18 0 0 0 0 0 1 0 39 9
Fresh Water Species 189 &b 66 1] 0 q 0 0 0 D145 21
Total Number of Diatoms 2725 0 0 1] 0 0 1 0 231 25
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1. Coscinodiscus radiatus Ehrenberg (L1REESEIRFE26) 2.

3. Paralia sulcata (Ehr.)Cleve GUEIHFS 1B-1)
§(a-b). Stephanodiscus sp. (1 FEHES30)

4
BT,

8. Cvelotella meneghiniana Xuetzing A= 2D-4) 9.

10. Fryblioptychus cocconeiformis (CL.)Hendey
(VR 5 2D-3)
12. dulacosirag granuiats (Ehr.)Simonsen
(K5 18-8)
14. Helosira varians hgardh (GUERES1B-10)

11.

13.

Thalassiosira facustris (Grun. )Hasle
(LUl 32)

Paralia sulcats (Ehr.)Cleve({l L atElfa1)

Stephanodiscus carconensis var., pusiila Grunow

Kelosira sp. nGAERFZ1B-1)  (LIKESE 5 23)

Helosira solida Bulenstein (11 RGEUENT=23)

Aulacosira ambigua (Grun. )Simonsen

(U 552D-3)
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15, Craatotheca weissllogii (Grun. )lendey 16(a-b). Brdduiphia reticulata Roper
(LIRgafetr 21 (1R 21)
\7. Triceratun dubium Brightwell (LIRGEENE521) 18, Achnanthes haukiana Grunow (L1 GEVERTEE21)
18, Achnanthes cleved Grunow (el 52D-4) 20. Amphora ventricosa Gregory (11 KGEKHIF29)
91 Catenula adhaerens Mereschkowsky GREITF2D-3) 22. Cvmbella turgidula Grunow (1 Lk 531)
93, Cymbella sinuata Gregory (L LRGERT530) 94, Fragilaria capucing Desmazieres (VRS 1B-10)
95. Campylosira cyabelliforars (A.S.)Grunow 26, Diploneis swithii(Breb.)Cleve (1R 30)
(U s 2D 97, Diploneis keissflogii (A Schmidl)Cleve
98. fragilaria construens var. binodis (Ehr.) (LSRR S2D)
Grunow (il ¥t 52D-3) 99. Fragilaria construens var. triundulata
80. fragilaria brevistriata Grunow (GUEHE 52D-3) Reichel t GiEHF=2D-3)
39. Gomphonena grovei var. /lingulatum (Hust.) 31, Gomphonewa parvulum Kuetzing (LIREERHTS31)
Lange-Bertalot (11 aaA¥dr520) 33. Gomphonewa grovei var. lingulatum (llust.)
34. Fragilaria virescens Ralfs(11RGaARHR531) Lange-Bertalot GRUEIFZ2D-3)
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35. Navicula alpha Cleve GRS 2D-3)

36, Navicula Jaernefeltii Hustedl (LIRGSEIAFE21)
37. Navicula formenterse Cleve (3 #+r2D-3)

38. Navicula germainii Wallace(l1RGaUEIEFES1)
39. Glyphodesnis wiiligmsoni /(8. Smith)Grunow G 1B-1)
40. Pimerogramms ainor (Greg )Ralfs (bl +r2D-3)
41. Opephora olsenii Mocller (GUKIEFE2D-53)

42. Nitzschia granuiata Grunow {11 RGaLEIES21)
A3, Cvmatodiscus planetophorus (Meist. )Hendey (1 RS 21
Ad. Nitzschia lanceels Grunow (11 EEEIEE21)

45. Nitzschia cocconeifornis Grunow (B¥EFS1B-1)

46, Nitzschia sigra (Kuetz.)W. Smith(11RgE0EIGS21)

A7, Plagiogramma appendiculatun Giffen GGUEIES1B-1)

A8, Rhaphoneis surirells (Ehr.)Grunow (OB 1B-1)

A9, Thalassionems nitzschioides Grunow (BEHES2D-3)

50. Sinedra fasciculats (Ag )Kuetzing{l1REETF=21)

51. Unknoxn(spp. -2) (11 FFaECEHETS29)
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30 F I~1 14 20 2502 96 119 148 147 dr~ kL
M F 1 14 20 2285 104 156 162 139 i
B F 1 14 20 2659 94 472 180 148 HiL i
% F I 14 20 2254 106 195 179 144 i
3 F 1 14 20 1954 110 266 176 153 i
8 F I 14 20 2335 111 202 160 154 ik
¥ F 1 14 20 2688 114 169 165 133 FE i
0 F 1 14 20 2009 126 248 149 145 3l
a1 F 1 14 20 2561 129 279 237 126 ik
2 F 1 14 20 2154 118 203 143 125 ik



/RS v/ O o / T GO B S S = B /| /H 7
#%2 /49 / /Mo-Mi-Hb/Mo-Ch,Mi-Hb /Mont/Mica /Hb/Ch(Fe) / Ch(Mg) / Qt/ P1/ Crist / Mullite / K-fels / Halloy / Kaol / Pyrite/ Au/Hy /
43 F 1 14 20 1664 112 406 195 162 ik
4 F 1 14 20 2066 115 239 156 160 btk
45 F I 14 20 1993 116 165 174 142 ik
46 F 1 14 20 2173 115 179 187 145 il
417 F 1 14 20 2386 124 142 145 126 ik i
48 F I 14 20 2379 108 155 142 133 L
49 F 1 14 20 2390 99 322 173 155 ik i
50 F o1 14 20 2758 104 191 170 140 itk
51 F 1 14 20 2095 106 171 150 120 HR
52 F 1 14 20 2199 104 138 153 145 it
55 F 1 14 20 3139 9 117 111 118 M
54 F 1 14 20 1526 109 163 193 136 i
55 F 1 14 20 2619 109 323 187 157 ki
5 F I 14 20 2540 114 147 139 147 ik
5 F 1 14 20 2559 104 177 170 137 ik A
58 F o1 14 20 2456 103 221 169 142 i1k
59 F 1 14 20 2529 101 343 171 151 ik
60 F 1 14 20 2125 99 164 1M1 143 ik
61 F 1 14 20 3033 100 148 137 118 ik
62 F 1 14 20 2173 87 418 185 168 ik i
63 F 1 14 20 2639 125 122 129 118 ki
64 F I 14 20 2887 108 124 133 130 ik
65 F 1 14 20 2949 106 184 170 148 fiL
6 F 1 14 20 3917 90 136 121 103 L
61 F 1 14 20 3716 94 113 126 116 HLR
68 F 1 14 20 2606 101 213 209 175 HLKE
69 F 1 14 20 2120 115 161 175 136 F
0 F 1 14 20 2241 129 221 169 145 it
mn F 1 14 20 1917 91 179 223 183 b1k U
72 F 1 14 20 2334 99 171 168 145 JHR
8 F 1 14 20 3118 114 153 168 148 it
M F 1 14 20 2527 111 154 172 135 b
BOF 1 14 20 2464 116 136 170 147 ks
% F 1 14 20 2381 99 145 183 159 LA
O 14 20 2294 113 142 150 145 LR
B OF 1 14 20 2420 94 171 166 141 MK
7w F 1 14 20 2384 107 169 149 124 biik i
80 F 1 14 20 2815 146 104 104 118 ik
81 F 1 14 20 2161 98 175 167 137 fil
8 F 1 14 20 1872 150 842 182 173 HL
8 F 1 14 20 1582 98 274 192 17 LR
84 F 1 14 20 1179 117 286 204 175 S
85 I 1 14 20 892 129 295 176 171 i
86 o1 14 20 1580 131 141 183 163 itk i
87 F 1 14 20 1053 118 231 168 154 bidC)
8 F 1 14 20 1338 104 372 201 182 itk
89 I 1 14 20 2522 119 170 167 136 Fe it
90 F o1 14 20 2075 117 149 129 120 ik A
9 F I 14 20 2164 116 148 140 135 ik
92 F I 14 20 2735 112 250 159 144 R
93 F 1 14 20 1927 118 147 152 133 it
9 F o1 14 20 2438 118 157 148 130 i
9% F 1 14 20 27197 114 166 175 151 i
9% I 14 20 2697 138 556 173 138 At
97 F 1 14 20 1845 122 862 146 165 ik
8 F I 14 20 3194 108 163 188 161 ik
9 F I 14 20 3933 109 788 212 184 HLRY
100 F 1 14 20 2312 112 988 211 188 it
101 F I~1 14 20 4637 84 602 211 197 btk
102 F I~I1 14 20 2095 119 1125 281 218 oh ~
103 F 1~ 14 20 3540 84 868 294 254 b~ b
04 F o1 14 20 2140 434 81 46 68 b~ MLk
105 F 1 14 20 3671 60 474 157 143 itk
106 F 1 14 20 2930 31 393 113 103 ik A



a5

7 7/
%2/ 58/ /Mo-Mi-Hb/Mo-Ch,Mi-Hb/Mont/Mica/Hb/Ch(Fe) / Ch(Mg) /Qt/P1/Crist / Mullite / K - fels / Halloy / Kaol / Pyrite / Au/Hy /

BT HE

/

Bt Em s kUSRS

[/ HF X

107

14

20

i 1321 239 588 186 185 ikl
108 F 1 14 20 1759 155 297 140 125 8L
09 F 1 14 20 1667 112 729 192 168 ik
1 F 1 14 20 1820 122 796 187 166 ik
m F o1 14 20 1218 104 512 197 163 K
nz r 1 14 20 1904 143 308 181 151 ik A
113 F 1 14 20 955 167 195 189 176 8
14 F I 14 20 758 109 221 211 172 itk s
115 F I~ U 20 3365 107 152 127 116 105 of ~ §f
16 F I 14 20 2594 91 148 172 141 Hk
m ¥ 1~m  u 20 2433 86 147 166 166 th ~ $ K
118 F 1 14 20 771 125 195 256 201 i
19 F 1 14 20 320 130 203 252 217 %4
120 F 1 14 20 574 140 187 255 218 i
121 F 1 14 20 1896 152 171 191 172 itk A
122 F 1 14 20 1467 166 191 161 146 $H R
123 F 1 14 20 1475 166 183 171 149 ik
124 F 1 14 20 931 160 189 241 202 i
125 F 1 14 20 1711 156 166 166 156 ik A
126 F 1 14 20 985 149 189 208 170 iR )
121 F 1 14 20 996 132 179 233 202 koA
128 F 1 14 20 653 160 215 268 219 ik
129 F 1 14 20 1486 148 169 190 162 ik
130 F 1 14 20 937 139 194 232 189 ik
13 F 1 14 20 1150 149 190 215 173 $H 1
132 F 1 14 20 1258 149 180 163 164 ik s
133 F 1 14 20 1031 151 172 193 178 ik
134 F 1 14 20 884 129 199 238 187 ik
135 F 1 14 20 1477 168 190 163 152 iR )
136 1 14 20 1085 117 196 188 175 $H B
137 F 1 14 20 1779 146 170 156 157 it
138 I 1 14 20 1519 147 164 137 134 ikl
139 F 1 14 20 2027 136 183 185 157 HUR!
40 F 1 14 20 1586 128 395 121 129 §H B
1 D 8 8 236 177 3163 438 343 116

12 B 8 20 108 3189 510

43 B 8 20 87 2850 294 347

44 D 8 8 192 74 3058 396 282

45 B 8 20 160 2867 315 346

6 8 20 152 3787 205 211

147 B 8 20 181 3046 305 271

148 E 8 20 149 2429 355

149 E 8 20 146 4407 217 202

150 B 8 20 121 4563 429 316

151 B 5 20 156 3101 459 287

152 B 8 20 130 3097 366 334

153 F 14 20 5029 99

154 C 7 20 328 99 3697 512 409

155 © 7 20 179 64 4072 650 482

156 F 14 20 4603 182 343

151 B 6 20 152 153 3249 368 313

158 B 6 20 109 117 3655 478 353

159 & 8 20 153 4638 299

160 B 8 20 123 9631 231 128 245

161 E 8 20 153 2857 343

162 L 8 20 99 5243 330 391

163 F 14 20 4383 204 226

164 B 8 20 115 5849 110 272

165 B 8 20 189 3397 352 381

166 C 7 20 258 129 2162 338

167 C 1 20 103 96 3932 457 372

168 F 14 20 3953 729 404

169 F 14 20 3278 127 317

170 B 8 20 175 3753 287 317



/7 2/

HA s

/

W Lt 88 6L 0 BEED

/H5 %

#5/ 3%/ [Mo-Mi-Hb/Mo-Ch,Mi-Hb/Mont / Mica /Hb / Ch(Fe) / Ch(Mg) / Qt / P1/ Crist / Mullite / K - fels / Halloy / Kaol / Pyrite/ Au/Hy /

171 E 8 20 142 4375 325 322

172 E 8 20 133 3934 275 344

173 E 8 20 105 5562 159 277

14 F 14 20 910 129 195 158
1% F 14 20 2715 131 121 186 172
176 F 14 20 731 120 223 205
177 F 14 20 2586 111 147 174 154
1M F 14 20 1679 132 338 155 138
179 F 14 20 1220 118 134 123
180 F 14 20 2476 110 153 182 158
181 F 14 20 2574 95 359 199 166
82 F 14 20 1517 102 890 174 150
183 I 14 20 1272 103 515 208 168
84 F 14 20 1947 99 129 191 169
185 F 14 20 1953 109 119 173 173
186 F 14 20 1155 108 165 226 196
187 F 14 20 1724 129 180 134 133
188 F 14 20 1603 123 257 116 110
189 F 14 20 1492 138 170 150 138
190 I 14 20 1344 134 341 132 111
191 F 14 20 2338 110 180 138 138
192 F 14 20 2138 119 206 140 133
193 F 14 20 1365 134 177 160 136
194 F 14 20 1045 135 177 166 161
19 F 14 20 2478 114 141 179 153
196 F 14 20 1301 136 347 133 116
197 F 14 20 2604 130 228 145 132
198 F 14 20 1191 131 343 130 118
199 F 14 20 1396 135 150 142 138
200 F 14 20 809 146 486 102 110
200 F 14 20 1328 122 180 168 173
22 F 14 20 1714 130 326 131 125
208 F 14 20 2212 80 142 142 150
204 F 14 20 1100 138 252 179 152
205 F 14 20 2684 161 233 160 139
200 F 14 20 2042 95 289 182 173
2071 F 14 20 1838 111 242 122 114
208 F 14 20 2550 104 175 128 121
209 F 14 20 2266 142 410 160 127
210 F 14 20 2156 100 186 169 134
211 F 14 20 1963 116 262 142 129
212 F 14 20 3353 96 144 158 131
28 F 14 20 2879 166 126 131 118
24 F 14 20 2209 98 188 162 130
215 F 14 20 4032 84 403 213 194
206 F 14 20 2391 85 129 179 134
217 F 14 20 2285 113 140 135 115
218 F 14 20 2979 110 137 127 117
29 F 14 20 4229 79 817 202 180
20 F 14 20 1264 104 574 165 155
21 F 14 20 1689 104 391 236 210
2 F 14 20 1278 110 167 176 164
23 F 14 20 1070 117 170 229 203
24 F 14 20 3820 126 260 160 133
22 F 14 20 1358 117 174 149 157
226 F 14 20 3079 103 320 217 192
21 F 14 20 1689 86 369 226 203
228 F 14 20 2604 99 117 83 96
29 F 14 20 2331 80 135 144 144
20 F 14 20 2342 92 231 148 163
21 F 14 20 2456 95 206 138 125
22 F 14 20 1855 83 172 168 237
233 F 14 20 2018 107 378 122 123
24 F 14 20 2072 96 283 213 197



B34

/BERZ 2/
#5 /9 / /Mo-Mi-Hb/ Mo-Ch,Mi-Hb/Mont/Mica /Hb/Ch(Fe) / Ch(Mg) / Qt / P1/ Crist / Mullite / K -fels / Halloy / Kaol / Pyrite / Au / Hy /

Hop 5 |

/

B EH s &0 HEEED

/HI A

235

14

F 20 2923 103 322 258 217
2% F 14 20 2442 T4 242 174 180
237 F 1 20 2809 93 135 146 172
238 F 14 20 1682 130 508 120 110
29 F 14 20 913 94 427 214 197
240 F 14 20 1691 81 219 188 245
241 F 14 20 1874 122 174 120 130
242 F 14 20 1567 108 248 140 129
243 F 14 20 1038 123 405 104 106
244 F 14 20 1328 138 278 114 116
U5 F 14 20 1069 126 287 132 108
46 F 14 20 1269 143 484 97 99
17 F 14 20 1313 131 154 169 150
48 F 14 20 1608 116 178 177 142
249 ¥ 14 20 1847 119 245 114 106
250 K 14 20 1912 124 305 104 101
251 I 14 20 1455 121 171 140 150
252 P 14 20 690 150 175 142 135
253 F 14 20 2075 124 145 93 115
254 F 14 20 2066 107 128 153 126
25 F 14 20 730 135 160 130 145
%6 K 14 20 710 139 214 156 138
27 F 14 20 2426 106 253 120 120
258 I 14 20 1133 125 343 144 124
259 F 14 20 1101 131 257 136 134
260 F 14 20 2473 111 170 141 124
%1 I 1 20 1325 128 167 177 150
%2 I 1 20 868 128 159 158 134
263 F 14 20 1495 121 154 164 141
264 I 14 20 1531 116 168 139 130
%5 I 1 20 2027 115 147 180 124
6 F 14 20 1392 123 193 164 154
%7 F 14 20 1459 127 181 211 165
%8 F 14 20 1733 120 148 173 138
29 F 14 20 1179 138 156 130 124
2710 F 14 20 1442 123 150 180 162
211 F 1 14 20 1036 76 182 186 267 Mk
212 F I~1I 14 20 2967 83 476 121 119 LR 1)
23 F 1~ 20 2045 87 81 7 fi K
24 F 1~11 20 1464 80 167 225 220 125 41K
215 F 1 14 20 1253 19 205 162 149 171 #LK
216 11 14 20 969 93 211 215 188 117 HilL K
207 D 8 20 208 3005 321 122 114 sy
218 F 1 14 20 1583 91 132 165 137 108 $l ¥
219 F 1 14 20 1162 90 216 228 207 137 Hil ¥
280 F I~10 M 20 2779 65 115 117 185 85 ¥l I
281 F 1~ 14 20 1469 87 156 192 194 126 1
282 F I1~I11 14 20 2885 65 98 109 205 85 i
283 F I~ 14 20 2920 72 99 108 209 81 1l i
1 B 1 5 20 101 1392 114 967 190 158 $HLHL
285 B 1 5 20 82 1329 125 600 176 150 184 41§
286 A I 1 15 149 94 100 3426 832 161 97 oh
287 B I 5 20 79 3496 571 67 bk
288 C I 8 8 166 226 2580 343 212 81 98 oy
29 C Il 8 8 199 75 5007 711 105 83 i
200 E 12 14 162 58 1916 199 ey
21 D 7 20 139 61 1235 301
292 B 8 20 88 1400 197
2935 B 8 20 74 1607 285 104
294 G 14 20 1408 292
295 B 8 20 119 1729 224
2 G 14 20 1050 134
297 D 7 20 61 56 1146 460
298 G 14 20 1626 104 101



/RS v/ B /

Wt EH b LU ER B

(7 x

FE /59 / /Mo-Mi-Hb/Mo-Ch,Mi-Hb/Mont/ Mica /Hb/Ch(Fe) / Ch(Mg) / Qt / P1/ Crist / Mullite / K-fels / Halloy / Kaol / Pyrite / Au / Hy /

299 G 14 20 1855 256

0 G 14 20 1299 242

301 D 7 20 50 45 804 239

302 D 1 20 60 53 1495 228 157
303 E 8 20 74 1403 141 167

304 D 1 20 81 66 1183 269

306 E 8 20 g1 1353 202

36 D 1 20 108 63 1643 307 115
07 G 14 20 1778 410

308 E 8 20 79 1662 500

309 E 8 20 48 3495 135

310 B 5 20 79 2301 543

311 G 14 20 2000 88 119
312 D 7 20 109 64 2565 466

313 D 1 20 12 72 3413 577

314 D 7 20 189 126 2879 451

315 D 7 20 57 56 3881 241

316 B 5 20 1 2979 456

a1 E 8 20 80 2409 695

318 B 5 20 69 2118 411

319 E 8 20 83 2179 359

320 C 7 9 108 80 142 2388 1350 583

321 E 8 20 107 3545 718

322 G 14 20 2191 699 417

323 F 10 20 165 2990 207 265

324 F 10 20 158 2978 175

325 F 10 20 189 1939 420 204

326 A 1 16 183 11 7 2997 199 156 85 88
321 G 14 20 3161 340 94
328 G 14 20 1359 83 186 146 1317

329 G 14 20 2701 141

30 G 14 20 3001 237 100 77

331 B 5 20 89 3065 145 91 5l

n2 G 14 20 2274 137 116 111 92 102
/G 14 20 3259 104 97 131 119 124

34 G 14 20 2294 127 97 89 83

36 G 14 20 2354 155 71

336 G 14 20 1856 95 124 98

B G 14 20 1518 127 95 75 8

3 G 14 20 1843 97 199 96 75

339 G 14 20 2536 141 9%
40 G 14 20 1637 78 319 135 116
JUE

BERES > (Mu: 1, Mu-Cr: 2, Cr-glass: 3, glass: 4, Jf{t: 5. )

Mont : & ¥ ) a4 b, Mica : ZHl, Hb: MAH, Ch: fIEH, Ka: hA4 1)+

Qt: A, Pl R, Cri 2 VA I=F 4 by Mu: &4

AT AR

1 bo

Ha:/oA 44 by Aut

Wl . Hy @ SR

Naz0 MgO AlOs; Si0: KO CaOQ  TiO: MnO Fex03 CoO  CuO  SnOz HgO PbO  SOs NiO

1 0.94 0.63 14.33 177.15 3.86 0.14 0.12 1.60 0.45 0.51
2 0.51 0.31 12.056 67.31 3.42 0.15 0.12 0.02 1.41  0.07 0.26 0.21 1.03
3 2.34 0.44 18.59 173.49 2.84 0.8 0.06 0.96 0.04 0.05 0.35
q 0.456 0.98 18.98 69.87 3.41 0.47 0.43 0.05 3.90 0.12 0.56 0.56
5 0.33 14,75 174.56 5.08 0.20 0.21 0.08 1.43 0.10 0.8 2.39

6 0.33 0.02 13.25 79.19 4.80 0.27 0.06 0.06 1.32 0.22 0.48
7 0.11 0,39 15.86 76.50 3.94 0.41 0.11 0.10 1.50 0.02 0.03 1.05
8 0.18 0.51 14.91 75.13 6.02 0.33 0.17 1.88  0.03 0.85
9 0.10 14.19 79.00 3.97 0.39 0.06 0.06 0.83 0.58 0.73
10 1.51 0.14 14.31 77.18 4.34 0.23 0.07 1.22  0.09 0.31 0.59
11 2.12 0.14 12.39 78.52 4.36 0.30 0.42 1.07 0.35 0.32
12 0.79 0.90 13.48 77.62 2.714 0.34 1.07 2.27 0.02 0.24 0.53
13 0.51 0.96 13.98 175.73 2.57 0.12 1.00 4,30 0.11 0.15 0.56



K534

Naz0

Alz03

Si0z2

Ca0

TiOz MnO FeOs CoO CuO SnO: HgO PbO  SOs NiO

14 1.07 1.54 19.80 64.45 2.36  0.42 0.95 0.21 T.25 0.11 0.44 0.62 0.79
15 0.08 0.53 11.41 74.94 1.94 0.32 0.89 6.40 0.65 1.10 1.74
16 1.22  0.38 16.45 73.70 4.91 0.35 0.11 1.7 0.04 0.54 0.54

17 0.79 0.94 12,40 78.09 2.72 0.39 0.60 0.12 2.72 0.69 0.54

18 0.44 0.52 10.98 80.30 2.41 0.23 0.92 0.18 2.49 0.93 0.61

19 0.30 1.18 13.85 75.12 2.31 0.46  0.88 4.26 0.94 0.70

20 0.95 11.49 80.26 3.66 0.43 0.14 0.02 1.05 1.40 0.60

21 0.89 0.78 14.35 74.82 3.07 0.22 1.28 3.28 0.62 0.69

22  6.19 1.62 10.35 63.87 2.48 12.65 0.25 0.40 1.41 0.54 0.30

23 0.21 11.57 177.11 5.36 0.10 0.23 1.15  0.42 0.80 3.05

24  0.64 0.38 15.04 175.98 3.84 1.04 017 0.27 1.29 0.64 0.71

25 0.35 15.80 173.92 4.16 0.18 0.14 1.21 0.05 0.78 3.42

26 0.60 9.16 81.41 2.03 0.25 059 0.12 3.16 1.13 0.87 0.70
27 1.00 12.56 60.31 2.09 0.60 0.85 0.14 17.99 3.13 1.34
28 0.77 0.20 17.86 75,52 3.17 0.46 0.08 0.93 0.18 0.14 0.70

29 1.00 0.63 11.94 78.59 2.59 0.25 0.55  0.07 3.03 0.37 0.98

30 1.06 1.21 19.08 70.00 2.31 0.50 1.65 3.28 0.05 0.22 0.63

34 1.70  0.75 13.94 174.20 2.76 0,26 1.48 0.02 2.94 0.13 0.31 0.63 0.87

35 0.89 0.66 11.17 65.53 1.63 1.08 0.64 0.19 8.77 0.00 0.14 0.38 1.7 7.18
36 1.27 0.62 13.40 75.70 2.72 0.44 0.71 0.00 3.45 0.00 0.12 0.21 0.75 0.61
37 030 0.19 8.32 84.43 1.60 0.35 0.31 0.00 2.65 0.00 0.41 0.00 0.96 0.49
38 1.21 0.76 14.88 74.60 2.64 0.43 0.66 0.00 3.26 0.04 0.55 0.08 0.79

39 0.9 0.85 14.38 76.32 2.48 0.39 0.89 0.00 2.85 0.00 0.00 0.20 0.69

40 0.71 0.64 14.05 75.66 2.22 0.46 1.04 0.13 3.60 0.21 0.21 0.44 0.63

11 1.09 0.88 13.32 75,79 2.28 0.57 0.53 0.00 3.55 0,12 0.46 0.13 0.90 0.37
42  0.61 0.64 12.46 77.22 2.37 0.44 0.98 0.12 3.81 0.00 0.57 0.00 0.78

43  0.55 0.97 14.82 75.59 2.42 0.13 0.92 0.05 3.46 002 0.05 0.24 0.77

44 0.70 0.66 12.21 76.50 2.14 0.49 073 0.14 3.59 0.00 0.20 0.52 1.64 0.45
45 0.58 0.74 13.30 71.28 2.36 0.3¢ 0.8 0.23 550 0.03 0.15 0.37 1.55 2.68
46 0.78 0.97 15.38 173.07 2.51 0.52 1.01 0.12 3.72 0.00 0.27 0.19 0.87 0.57
47 0.97 1.05 15.03 71.58 2.37 0.72 0.69 0.00 4.82 0.08 0.60 0.26 0.91 0.90
48 0.69 0.84 13.92 72.92 1.57 2.711 0.82 0.7 0.17 3.59 0.26 0.40 0.13 1.09
49 0.64 0.68 13.12 74.05 2.14 0.64 1.14  0.04 3.82 0.00 0.58 0.14 1.10 1.89
50 0.82 0.23 12.20 78.87 2.53 0.42 0.57 0.00 2.78 0.11 0.24 0.29 0.93

51 0.91 0.82 15.39 171.82 2.92 0.6l 0.91 0.00 4,93 0.00 0.33 0.02 0.94 0.41
52 0.87 0.82 14.67 74.29 2.7 0.18 1.12 0,05 3,98 0.00 0.31 0.17 0.78

53 1.256 1.06 12.84 174,18 3.19 0.61 0.93  0.00 4.33  0.00 0.47 0.11 0.64 0.39
54 0.93 0.73 13.99 176.20 2.53 0.11 1.01 0.15 2.54 0.02 0.37 0.35 1.05

56 0.51 0.75 15.02 72.69 2.70 0.38 0.91 0.13  4.22 0.00 0.81 0.25 0.97 0.66
56 1.01  0.59 12.70 76.94 2.44 0.37 090 0.00 3.70 0.00 0.37 0.08 0.90

57 0.8 0,78 13.95 74.15 2.65 0.68 058 0.13 3.11 0.00 0.54 0.23 1.04 0.70
58 0.53 0.99 12.48 78,32 2.41 0.23  0.70 0.04 3.30  0.03 0.15 0.04 0.79

59 0.90 1.00 15.86 75.29 2.41 0.13 096 0.00 2.23 0.00 0.13 0.21 0.89

60 1.28 0.94 14.75 72.72 2.95 048 0.73 0.16 3.79 0.05 0.54 0.27 1.04 0.30
61 1.87 0.69 12.88 75.69 2.95 0.39 0.66 0.02 2.96 0.13 0.04 0.40 0.92 0.51
62 0.69 0.8 13.68 75.13 2.25 0.3l 1.0 0.00 3.95 0.04 0.05 0.21 1.27  0.49
63 1.79 0.90 12.87 T.17 3.09 0.57 0.60 0.05 4.08 0.00 0.38 0.24 0.72 0.53
64 2,22 0.74 13,90 73.06 3.10 0.43 0.78 0.03 4.14 0.00 0.16 0.19 0.89 0.35
65 0.61 0.93 14.72 T4.16 2.48 0.41 0.87 0.00 3.87 000 0.29 0.39 0.91 0.35
66 0.00 0.36 9.32 84.56 2.17 0.24 0.5 0.00 1.5 0.00 0.00 0.00 1.19

67 2.14 0.99 16.13 71.10 3.18 0.34 0.88 0.22 3.27 0.09 0.22 0.42 1.00

68 0.54 1.10 15.21 74.38 2.41 0.23 1.55 0.11 3.06 0.06 0.25 0.17 0.94

69 0.86 0.92 14.65 74.74 2.8 0.16 0.73 0.13 3.27 0.17 0.30 0.20 1.01

70 0.19 0.58 13.07 173.41 2.69 0.72 018 0.16 575 0.00 0.82 0.10 1.10  0.62
71 0.40 0.93 14.10 75.11 2.37 0.26 0.80 0.26 3.67 0.00 0.52 0.22 1.37

72 1.05 0.99 14.41 75.16 2.69 0.42 0.68 0.00 3.16 0.15 0.16 0.08 1.05

73 1.30  0.91 14.55 74.42 2.20 0.22 0.93 0.03 4,04 0.04 0.37 0.06 0.94

e 1.25 0.79 14.12 75.52 2.47 0.30 0.69 0.14 3.06 0.00 0.12 0.20 1.16  0.20
7% 0.52 0.64 13.66 172.97 2.39 0.54 0.8 0.28 5.45 0.00 0.39 0.32 1.24  0.77
76 1.98 1.04 15.69 73.22 2.60 0.21 0.91 0.05 2.62 0.12 0.15 0.33 1.08

17 1.08 0.73 12.83 72.56 2.64 0.48 0.77 0.15 6.54 0.00 0.28 0.31 1.09 0.54
78 1.09 0.84 13.60 75.31 2.47 0.46 0.74 0.00 3.55 0.00 0.48 0.00 0.95 0.51
79 1.60 0.44 11.64 76.53 2.59 0.35 0.99 0.09 4.40 0.00 0.23 0.18 0.97

80 1.85 1.08 13.43 69.65 3.11 0.92 0.87 0.13 6.25 0,00 0.45 0.32 1.10 0.84




NasO MgO AlOs Si0: K0 CaO  TiOz MnO FeOs CoO CuO SnO: HgO PbO 805 NiO

81 0.40 0.75 15.30 73.42 2.59 0.39 1.00 0.15 4.90 0.02 0.18 0.14 0.77
82 0.74 1.08 17.51 69.39 1.53 0.76 1.21 0.02 5.8¢ 0.00 048 0.00 1.03  0.40
83 0.97 1.08 13.28 74.28 1.91 0.50 1.00 0.04 5.38 0.1 028 0.24 0.93
8 0.79 1.08 15.66 74.09 2.11 0.28 0.89 0.06 3.76 0.00 0.35 0.10 0.84
8 0.77 1.31 16.34 72.39 1.8 0.3l 0.77 0.00 4.8 0.00 0.49 0.09 0.87
8 1.14 1.29 15.36 70.42 2.48 0.37 0.95 0.06 590 0.18 041 0.59 0.86
87 0.88 0.94 15.42 73.10 2.31 0.43 1.32 0.18 4.11 000 0.32 0.07 0.92
88 1.38 1.04 14.49 7562 1.91 0.3¢ 0.87 0.03 3.06 0.11 0.14 0.00 1.01
89 1.8 0.76 13.13 75.80 2.73 0.3 0.8 0.18 3.26 0.00 0.21 0.16 0.88
90 2.3 1.14 14.77 71.90 2.87 0.50 1.001 0.08 3.85 0.00 021 061 0.72
91 2.3 0.85 14.09 72.37 2.9 0.60 0.83 0.10 3.98 0.00 051 0.29 1.07
92  0.67 1.04 13.92 75.19 2.56 0.44 0.66 0.08 4.12 0.00 0.38 0.06 0.88
93 1.39 0.81 13.59 76.75 2.35 0.23 0.78 0.06 2.51 0.00 0.32 0.09 1.11
94 1.20 0.80 13.87 73.79 3.12 0.55 0.77 0.00 3.31 0.00 066 0.35 0.98 0.63
95 0.77 0.98 14.80 73.15 2.60 0.50 0.87 0.11 3.9 0.00 0.00 0.39 1.34  0.53
96 0.00 0.8 17.37 70.28 2,97 0.15 1.15 0.18 4.69 0.00 0.34 0.72 1.30
97 0.00 0.48 14.86 70.74 3.18 1.78 1.35 0.12 4.96 0.01 0.11  0.65 1.31  0.44
98 0.05 0.8 16.78 73.49 2,55 0.16 0.79 0.12 294 0.00 0.12 0.77 1.35
99 0.06 0.78 19.23 69.57 2.11 0.32 1.17 0.16 5.06 0.00 0.17 0.21 1.18
100 0.04 0.72 15.58 75.32 2.33 0.13 0.83 0.15 3.40 0.00 0.00 0.27 1.22
101 0.01 0.93 20.94 69.69 1.22 0.48 0.95 0.12 1.81 0.00 0.16 0.54 2,35 0.80
102 0.00 0.60 19.32 71.65 1.49 005 1.35 0.08 2.56 0.00 057 0.61 1.72
103 0.42 1.03 22.32 66.58 1.22 0.33 1.44 0.24 297 0.00 059 0.M 1.82 0.71
104  2.63 1.70 16.31 58.84 2.73 2.8 1.4 0.36 7.39 0.03 0.22 0.09 2.46  3.26
105 0.52 0.79 21.53 68.15 1.37 0.87 1.01 0.14 1.96 0.01 0.02 0.20 1.68 1.68
106 0.00 0.73 21.42 67.18 1.42 0.68 1.10 0.08 3.04 0.00 0.28 0.27 1.94 1.86
107 1.27 1.01 17.30 170.50 2.49 0.60 0.77 0.20 3.92 0.21 0.15 0.37 1.23
108 1.25 0.65 14.54 74.31 2.53 0.56 0.80 0.28 3,70 0.00 0.13 0.09 1.16
109 0.81 0.75 16.50 71.88 2.30 0.75 0.78 0.18 3.96 0.06 0.03 0.50 1.49
110 1.30 0.83 17.20 70.56 2.38 0.82 0.53 0.14 4.56 0.00 0.27 0.30 1.12
111 1.00  0.91 14.96 74.26 2.50 0.67 0.53 0.04 3.59 0.00 0.10 0.14 1.32
112 1.03 0.75 15.67 73.30 2.49 0.70 0.50 0.11 3.3¢ 0.10 0.28 0.42 1.30
113 1.48 1.44 17.45 €8.71 2.30 1.04 0.65 0.12 4.58 0.21 0.37 0.48 1.16
114 2,13 1.62 18.15 67.99 2,32 0.77 0.8 0.23 4.05 0.10 0.19 0.51 1.10
115  0.97 1.19 17.68 170.84 2.51 0.42 0.70 0.15 2.88 0.00 0.00 0.51 1.50  0.65
116 0.32 0.9 15.69 71.49 3.10 0.55 0.70 0.16 4.46 0.08 0.56 0.22 1.40  0.37
117 0.38 1.06 17.44 65.26 2.19 1.42 0.80 0.15 5.10 0.00 0.19 0.45 2,26 3.32
118 2.45 0.77 17.82 67.99 4.18 0.67 0,70 0.20 3.41 0.00 0.09 0.46 1.27
119 2.49 1.26 19.16 64.53 3.44 0.88 0.32 0.37 3.97 0.21 0.22 0.9 1.26  0.85
120 2.8 0.48 19.22 67.35 3.06 0.45 0.80 0.00 297 0.00 0.83 0.82 1.13
121 093 0.74 17.37 72.42 3.3 0.31 0.12 0.09 1.27 0.00 0.42 1.09 1.88
122 2,09 0.66 19.57 69.28 3.44 0,67 0.14 0.20 169 0.14 0.00 0.63 1.50
123 1.78 0.81 19.07 69.76 3.23 0.55 b 0.22 2.29 0.00 0.18 0.63 1.30
124 1.67 0.61 19.42 68.90 3.50 1.10 0.00 0.27 2.13 0.00 049 0. 1.37
125 2.32  0.57 17.77 71.84 2.94 0.58 0.10 0.10 1.5 0.03 0.11 0.58 1.52
126 2.19  0.65 20.67 69.49 3.21 0.38 0.10 0.05 0.91 0.1 047 0.43 1.33
127 1.23  0.65 19.84 70.60 3.26 0.86 0.12 1.43 0.00 0.09 0.7 1.18
128  4.00 0.67 21.06 68.35 2.45 0.5¢ 0.00 0.07 1.08 0.00 0.06 0.52 1.18
129 1.37  0.71 18.77 72.29 3.21 0.48 0,00 0.00 0.85 0.06 0.3 0.44 1.39
130  0.00 0.8 18.75 71.43 4.18 0.00 0.3 0.156 2.17 0.00 0.17 0.8l 1.13
131 0.3 0.87 18.80 170.02 4.62 0.12 0.33 0.11 2.7 0.00 0.00 0.7 1.26
132 0.58 0.75 16.64 72.04 4.37 0.21 0.52 0.2l 1.8 0.00 0.46 0.8 1.50
133 0.15 0.95 19.80 69.67 4.40 0.12 0.29 0.13 2.17 0.00 0.54 0.69 1.09
134  0.45 0.97 17.69 70.13 3.85 0.10 0.85 0.26 3.09 0.00 0.24 1.09 1.27
135 0.23 0.65 17.29 72.30 4.28 0.14 042 0.09 2.26 0.04 0.14 094 1.24
136 0.39 0.47 16.79 172.84 4.3¢ 0.20 0.21 0.02 2.46 0.02 0.16 0.7 1.38
137 0.67 0.90 17.96 70.56 5.43 0.09 0.00 0.29 1.06 0.02 0.48 1.20 1.35
138 0.53 0.36 13.97 76.10 5.30 0.3 0.12 0.00 1.14 0.00 0.00 0.7 1.40
139 0.96 0.60 14.38 7572 3.24 0.36 0.17 0.00 1.28 0.00 0.21 1.07 2.03
140 2.08 0.37 13.49 75.89 3.53 0.41 0.6 0.00 1.35 0.00 0.11 0.84 1.75
141 0.97 2.10 19.58 57.82 2.38 4.14 0.4 0.27 801 000 0.13 0.33 000 3.63
142 0.97 1.01 18.03 63.99 2.09 1.62 1.22 076 872 0.00 0.5 02 000 0.74
143 1.00 1.91 20.06 e1.61 2.45 1.48 0.91 0.2l 830 0.05 0.3 0.13 0.00 1.54
144 0.76 1.78 19.67 65.04 2,42 1,11 1.08 001 7.09 0.00 0.06 0.44 0.00 0.5
145  0.69 2.07 20.65 62.21 2.42 14 075 0.22 601 0.00 0.22 043 0.00 2.20



R L4547

NaxO MgO AlO: Si0z K0 CaQ® Ti0z MnO FeOs CoO CuO SnO: HgO PhO  SOs  NiO

146 0.49

1.25 18,39 69.19 2.00 0.91 0.87 0.12 6.09 000 0.11 0.26 0.00 0.30
147 091 1.60 17.72 67.06 2.4 0.93 1.21 0.05 7.35 0.00 0.41 0.22 0.00 0.00
148 0.92 1.52 20.80 59.66 2.74 1.44 1.15 0.29 9.93 0.00 0.91 0.3¢ 0.00 0.30
149 0.26 0.76 17.13 70.40 1.73 0.95 1.77 0.00 6.30 0.00 0.00 0.00 0.00 0.69
150 0.89 0.85 14.49 60.32 1.39 2.29 0.52 0.36 16.18 0.00 0.63 0.00 0.00 2.07

151 3.70 1.5 19.81 57.63 2.69 1.47 0.63 0.00 10.11 0.38 0.00 0.93 0.00 0.70
152 090 0.98 17.85 68.31 2.33 1.66 0.79 0.28 6.84 0.00 0.00 0.05 0.00 0.00
153 0.05 0.92 17.67 68.73 1.42 0.9 094 0.21 7.63 0.00 0.3¢ 0.3¢ 0.00 0.83
154 0.63 1.78 19.50 63.50 2.73 0.75 1.33 0.20 7.85 0.42 0.48 0.7 0.00 0.05
155 1.0 1.21 18.40 66.60 2.26 1.7 1.11 0.13 5.26 0.00 0.28 0.33 0.00 1.63
156 0.65 1.02 18.61 66.79 2.36 0.74 1.18 0.30 6.97 0.00 0.00 0.42 0.00 0.9
157 0.87 1.38 20.74 64.09 1.76 1.19 1.08 0.23 7.76 0.25 0.00 0.00 0.00 0.65
158 1.83 1.75 18.31 61.79 1.94 . 0.54 0.45 11.61 0.00 0.00 0.00 0.00 0.00
159 0.70 1.15 17.64 67.53 2.23 0.8¢ 0.74 0.22 7.21 0.00 0.30 0.14 0.00 1.30
160 1.96 1.71 19.68 67.68 2.16 1.21 0.45 0.13 4.76 0.26 0.00 0.00 0.00 0.00
161 053 1.29 18.64 68.639 1.8 091 1.3¢ 0.21 5.06 0.26 0.00 0.38 0.00 0.81
162 4.02 0.69 15.59 170.74 1.8 0.80 0.64 0.43 535 0.00 0.001 0.00 0.00 0.15
163 1.12 0.70 18.22 67.27 1.55 0.54 1.24 0.40 6.46 0.9 0.50 0.08 0.00 0.96
164  0.30 0.70 14.92 74.57 2,07 0.50 1.51 0.00 4.15 0.00 0.16 0.52 0.00 0.60
165 1.42  1.36 19.48 65.48 2.44 1.27 0.75 0.00 5.68 0.40 0.49 0.60 0.00 0.64
166 1.71  2.28 21.15 60.24 2,04 1.44 1.14 0.48 8.57 0.18 0.00 0.56 0.00 0.21
167 0.00 1.92 19.62 61.60 1.78 2.61 0.35 0.2l 9.28 0.00 0.00 0.00 1.22 1.41
168 1.59 1.20 16.06 66.16 2.28 1.77 1.05 0.53 6.14 0.00 0.19 0.41 0.02 2.58
169 0.24 1.67 21.08 63.82 2.01 0.79 1.17 0.34 7.06 0.00 0.02 0.35 0.00 1.47
1m 0.78 1.2 17.35 67.75 1.99 1.13 1.12 0.22 6.10 0.00 0.45 0.48 0.00 1.39
171 0.70  1.19 15.64 68.92 1.96 0.50 1.18 0.27 7.67 0.00 0.26 0.41 0.00 1.30
172 0.48 1.47 21.14 61.48 2.09 1.20 1.07 0.31 10,09 0.00 0.00 0.52 0.00 0.16
173 0.13  0.48 13.86 78.84 0.95 0.76 1.02 0.27 3.12 0.00 0.00 0.00 0.00 0.58
174 1.62 0.85 20.36 69.31 2.83 1.31 031 0.10 1.75 0.00 0.10 0.22 0.00 1.25
175 1.36  1.74 21.15 67.36 2.89 0.42 0.77 0.07 2.00 0.85 0.09 0.00 0.00 1.28
176 2.14 1.29 24.30 63.82 2.77 0.63 0.62 0.32 3.09 0.00 0.47 0.02 0.00 0.54
1177 0.57  0.61 17.14 173,72 2.69 054 0.50 0.00 1.87 0.19 0.68 0.67 0.00 0.82
178 0.10 0.77 16.46 73.61 2.81 0.16 0.44 055 3.17 0.00 0.67 0.31 0.00 0.95
179 2.31 0.48 16.43 70.11 532 0,53 0.00 0.00 2.3 042 0.79 0.8 0.00 0.39
180 0.38 1.07 17.26 71.47 2.09 0.8 0.55 0.26 4.63 0.46 0.52 0.23 0.00 0.23
181 0.76 0.91 12.84 76.75 2.18 0.26 0.79 0.01 4.30 0.00 0.00 0.19 0.00 0.95
182 0.59 1.02 17.23 71.41 2,52 0.35 0.76 0.14 3.87 0.00 0.42 0.56 0.00 1.13
183 0.95 1.15 17.59 71.80 2.20 077 0.76 0.07 3.3l 0.15 0.36 0.00 0.89
184 173 1.00 17.72 68.78 2.52 0.67 0,97 0,08 503 0.00 0.00 0.52 0.00 0.97
185 1.75  0.96 17.92 69.17 2.65 0.77 0.74 0.20 4.46 0,00 0.24 0.19 0.00 0.9
186 243 1.08 20.60 65.13 3.94 0.65 0.58 0.04 3.12 0.00 0.3 1.06 0,00 1.04
187 1.44  0.37 14.52 75.73 4.10 0,30 0.28 0.01 1.38 0.00 0.30 0.39 000 1.18
188 2.00 0.40 13.42 75.00 5.01 0.42 0.290 0.00 1.22 0.00 0.20 0.8 0.00 1.17
189 2.14 0.46 13.25 76.18 4.06 0.20 0.21 0,18 1.11 0.00 0.59 1.01 0.00 0.52
190 2.14 0.46 13.26 76.18 4.05 0.20 0.21 0.18 1.11 0.00 0.59 1.01 0.00 0.52
191 0.55 0.29 14.52 76.41 4.56 0.23 0.16 0.06 1.33 0.00 0.27 0.97 0.00 0.84
192 1.06 0.07 13.86 178.07 4.00 0.12 0.17 0.06 1.16 0.11 0,00 0.28 0.00 1.03
193 1.80 0.70 18.89 67.26 5.41 042 0.69 0.19 2.20 0.00 0.37 1.18 0.00 0.89
194 1.69 0.00 17.62 71.87 3.80 0.79 0.64 0.00 0.92 0.00 1.12 0.00 0.51 1.03
195 0.69 0.89 15.85 173.35 3.7 0.09 0.27 0.37 1.49 0.00 0.45 1.55 0.00 1.22
196  3.27 1.18 11.75 176.64 3.76 0.60 0.26 0.00 0.05 0.61 0.79 0.81 0.00 0.27
197 0.63 0.3¢ 13.73 177.15 3.54 0.29 0.22 0.02 1.13 0.07 0.16 1.08 0.00 1.64
198 2.80 0.43 14.26 74.35 3.76 045 0.40 0.01 1.49 0.02 0.39 0.29 0.00 1.37
199 0.11 0.21 14.96 75.80 4.7 037 0.19 0.00 0.91 0.00 0.37 0.81 0.00 1.50
200 1.95 0.00 12.17 78.25 3.93 0.33 0.16 0.00 1.07 0.05 0.02 0.8 0.00 1.22
200 0.11 045 16.58 74.28 4.61 0.04 0.18 0.00 1.75 0.00 0.17 0.5 0.00 1.29
202 1.69 0.10 13.49 76.56 4.59 0.29 0.31 0.18 1.01 0.00 0.00 0.5 0.00 1.21
203 1.35 1.39 14.26 71.16 2.86 0.38 1.22 0.40 5.62 0.00 0.00 0.45 0.00 0.94
204 1.32 0.72 16.11 71.72 3.00 1.20 0.39 0.02 3.58 0.11 0.24 0.38 0.00 1.19
205 1.30 0.80 16.48 73.51 2.20 0.3 0.89 0.07 2.55 0.16 0.20 0.25 0.00 1.23
206 083 0.82 12,78 75.38 2.41 0.36 1.28 0.08 4.41 0.00 0.35 0.3 0.00 1.25
207 1.42 1.00 13.42 74.62 2.58 0.47 0.79 0.17 3.76 0.00 0.00 0.53 0.00 1.24
208 090 0.54 12.46 17451 3.79 0.47 1.21 0.14 3.7 0.00 0.28 0.58 0.00 1.41
200 0.71 1.01 14.89 173.62 2.35 0.28 0.66 0.28 3.03 002 0.01 086 013 2.17
210 1.31  1.28 14.39 73.22 2.8 0.21 1.04 0.11 3.68 0.00 0.25 0.14 0.00 1.50



Naz0 MgO Al0s Si0: K0 CaQ TiOz MnO FeOs CoO CuO SnO: HgO PbO  SOs N0

211  0.97 1.00 13.07 73.99 2.54 0.49 0.69 0.02 4.76 0.00 0.11 0.58 0.08 1.71
212 1.78 0.77 16.44 71.38 3.18 0.32 0.86 0.00 2.93 0.00 0.63 0.3 0.00 1.36
213 1.98 1.28 15.33 67.72 2.57 0.58 0.93 0.56 6.09 0.83 0.61 0.93 0.00 0.59
214 2.54 2.13 22.71 61.74 2.25 0.91 0.92 0.15 6.25 0.00 0.00 0.00 0.00 0.42

215 0.04 0.75 21.14 69.93 2.23 0.54 1.14 0.19 1.85 0.00 030 0.33 0.01 1.53
216 0.93 1.60 15.33 71.29 2.8 0.38 1.001 0.15 471 0.00 0.26 0.38 0.00 1.10
217 1.7 1.24 13.24 73.12 3.14 0.24 0.77 0.16 4.76 0.12 0.11 0.50 0.00 0.85
218 0.68 1.42 13.81 65.52 2.59 1.31 0.74 0.38 8.22 041 0.5 053 052 3.29
219 0.15 0.74 16.93 75.49 1.74 0.15 1.19 0.09 2.00 0.19 0.00 0.02 0.00 1.31
220 1.16 0.82 17.93 70.30 2.75 0.82 0.84 0.00 3.21 0.00 0.38 0.76 000 1.03
291  0.07 1.18 19.22 71.65 2.26 0.00 1.15 0.24 210 0.31 0.00 0.98 000 0.84
222  1.01 1.17 16.26 72.72 3.01 0.20 0.90 0.08 3.14 0.00 0.29 039 0.00 0.84
223 2.24 0.54 21.32 67.37 3.6 0.71 0.69 0.00 219 0.00 0.2 044 0.00 0.9
294 0.56 0.82 14.36 76.94 2.28 0.42 0.69 0.08 2.64 0.00 0.00 0.23 0.00 0.97
295 1.22 1.31 13.83 73.81 2.69 0.73 0.84 011 3.89 0.00 0.00 0.42 0.00 1.14
226 0.51 0.66 18.10 74.19 2.35 0.27 0.8 0.14 1.53 0.43 000 0.10 0.00 0.92
227 1.51 0.92 17.16 68.67 1.3 0.71 1.15 0.0l 6.30 0.00 0.14 0.72 0.00 0.78
298 1.86 1.43 18.31 66.24 2.09 0.71 0.9 0,30 6.8 000 004 031 0.00 0.88
229 2.44 1.42 18.06 62.64 2.30 0.46 091 0.14 974 0.00 000 0.25 0.2 1.37
230 2.73 1.63 17.51 66.27 1.73 0.44 0.53 0.00 8.07 0.00 0.00 0.55 0.00 0.5
231 1.96 0.93 15.63 68.51 2.25 0.41 0.94 0.00 6.8 0.00 0.58 1.02 0.00 0.96
232 1.75 1.19 16.49 68.14 2.3¢ 0.47 0.89 0,19 6.37 0.00 0.22 0.52 0.00 1.43
233 1.28 1.05 15.63 72.35 2.19 0.91 0.40 0.19 3.78 0.07 0.23 0.65 0.00 1.27
234 0.61 1.33 18.86 66.96 2.23 0.63 0.87 0.13 7.14 000 000 0.14 0.00 1.10
235 0.20 1.19 18.31 69.83 1.89 0.32 0.8 0.24 553 0.00 023 061 0.00 0.8
236 1.14 0.89 13.88 74.71 1.84 0.33 0.70 0.09 4.42 0.00 0.13 0.53 0.00 1.34
237 1.50 1.03 17.48 66.55 2.32 0.52 1.21 0.20 7.08 0.26 0.18 0.87 0.00 0.7
238 1.07 0.58 14.42 73.02 2.5¢ 0.8 0.78 0.05 4.67 0.00 0.1 041 0.00 1.20
239 0.89 1.24 18.63 69.93 2.53 0.78 0.76 0.16 3.25 0.00 0.21 0.40 0.00 1.20
240  0.84 1.14 18.63 65.83 2.35 0.39 1.29 0.25 7.80 0.00 0.16 0.30 0.00 1.02
241 0.8 0.66 17.24 72.46 6.26 0.10 0.26 0.15 0.82 0.00 000 0.16 1.03 0.00
242  0.56 0.81 17.65 72.84 3.57 0.20 0.71 0.00 3.54 0.00 0.00 0.00 0.00 0.03
243 2.38  0.00 15.70 73.45 6.03 0.44 0.37 0.00 1.18 0.22 0.07 0.00 0.16 0.01
244 2,21 0,00 17.05 73.08 6.11 0.3 0.57 0.00 0.66 0.00 0.00 0.00 0.00 0.00
245 0.96 0.08 17.14 173.04 6.8 0.24 0.15 0.26 1.28 0.00 0.00 000 0.00 0.00
246 2.50 0.00 16.37 72.15 5,59 0.39 0.22 0.00 078 0.00 077 0.00 1.22 0.00
247 0.03  0.00 19.74 71.30 6.20 0.20 0.15 0.26 0.7 0.00 0.00 0.15 0.00 1.22
248  0.68 0.00 19.10 72.53 5.5 0.09 0.00 000 0.59 0.00 000 0.02 1.02 041
249 1.50 0.22 16.63 72.77 6.69 0.20 0.07 009 1.03 0.00 0.00 0.24 0.00 0.5
250 1.04 0.17 16.58 72.86 7.37 0.23 0.00 0.14 1.08 0.00 0.00 0.00 0.23 0.2
251 0.12  0.04 19.76 70.27 6.52 0.16 0.26 0.00 1.09 0,00 1.26 0.00 0.00 0.1
252  2.48 0.00 22.84 63.65 8.56 0.74 0.12 0.12 073 0.00 0.53 0.00 0.00 0.24
953 0.40  0.42 16.17 74,79 6.24 0.23 0.12 0,20 0.69 0.00 0.66 0.00 0.08 0.00
254 0.53 0.05 18.83 72.52 5.19 1.37 0.08 0.090 0.42 0.00 0.00 0.00 0093 0.00
255 1.88  0.00 23.02 64.04 9,27 0.12 0.16 0.00 0.67 0.02 0.11 062 0.00 0.07
256  0.84 0.00 19.04 72.48 5.77 0.20 0.07 0,00 1.256 0.00 0.00 0.3 0.00 0.00
257 1.67 0.00 17.74 172.24 5.30 0.19 0.12 0.23 0.8 0.32 000 0.08 1.30 0.00
258 1.64 0.00 15.69 75.29 4,56 0.20 0.02 0.26 1.53 0.27 0.17 0.10 0.28 0.00
259 0.88 0.00 15.17 72.23 5.58 0.23 0.08 0.55 2.33 0.00 0.00 0.00 2.9 0.00
260 1.16 0.00 16.22 73.95 4.23 0.29 0.00 0.00 1.37 0.03 000 0.00 2.7 000
261 0.19 0.00 18.72 72,98 5.73 0.17 0.21 0.00 0.97 0.3 0.69 0.00 0.00 0.00
262 0.71 0.00 21.98 66.09 8.9 0.05 0.29 0.11 1.04 0.12 0.00 0.57 0.00 0.07
263  0.21 0.00 19.45 72.99 5.18 0.00 0.04 0.00 1.05 000 000 0.00 1.08 0.00
264 1.81 0.00 21.46 68.47 6.80 0.23 032 0,27 0.62 0.02 0.00 0.00 0.00 0.00
265 1.50 0.27 21.66 65.28 6.77 0.18 0.10 0,00 1.00 0.00 0.00 0.8 1.47 0.98
266 0.22 0.21 19.06 69.40 5.06 0.09 0.24 005 1.65 000 000 052 272 0.78
267 0.21 0.01 18.78 73.36 5.40 0.12 0.02 0.00 1.17 0.06 0.10 0.08 0.00 0.67
268  0.40 0.00 19.24 72.38 4.64 0.15 0.10 0.03 1.67 0.18 0.00 0.00 0.8 0.33
269 2.02 0.00 20.53 66.53 8.73 0.40 0.24 0.15 0.41 0.14 0.00 0.29 0.00 0.5
270 0.00 0.00 21.46 70.48 6.30 0.09 0.16 0.00 0.38 0.00 0.00 0.26 0.57 0.3l
271 0.74 1.21 19.33 61.02 3.63 0.5¢ 1.38 0.01 11.99 0.15
272 0.37 0.33 19.28 62.35 4.96 0.18 073 0.20 11.41 0.20
273 0.61 0.82 17.25 62.83 3.76 0.52 1.33 0.10 12.62 0.17
274 0.35 0.65 23.68 55.32 3.21 0.45 1.69 0.46 13.37 0.83
275 0.45 0.75 19.71 59.87 3.61 0.41 1.31 0.40 13.29 0.22
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Na:0O MgO AlO: 8i0: K0 CaO TiO2 MnO Fe0s CoO CuQ  SnO: HgO PbO  SQOs NiO
276 0.83 0.81 18.72 62.61 4.10 0.48 0.93 0.00 11.17 0.34
277 0.45 0.58 21.85 61.77 3.84 0.78 1.99 0.46 8.27 0.00
278 0.49 047 15.49 68.29 4.16 0.45 1.22 0.22 8.62 0.60
219  0.68 0.62 20.10 64.59 3.30 0.34 1.13 0.21 8.82 0.21
280 0.68 0.62 17.10 65.52 3.40 0.43 1.66 0.00 10.35 0.23
281  0.60 0.57 19.44 65.31 3.46 0.51 1.09 0.04 8.98 0.00
282 0.56 0.83 17.45 63.38 3.18 0.47 1.74 0.49 11.89 0.00
283 0.61 0.73 16.81 64.57 3.39 0.32 1.73 0.41 11.44 0.00
284 0.00 0.32 22,67 61.62 2.8¢ 0,08 1.17 0.18 10.88 0.22
285 0.30 0.24 19.31 €2.52 2.70 0.16 1.00 0.18 13.14 0.45
286 1.04 0.32 21.44 65.56 3.53 0.90 1.12 0.00 6.09 0.00
287 0.69 0.29 21.81 60.20 2.58 1.04 1.65 0.77 10.54 0.42
288 0.69 0.53 23.97 54.63 2,32 1.12 1.65 0.28 14.54 0.27
289 0.48 0.71 19.84 57.98 3.77 0.79 1.80 0.57 13.69 0.38
200 0.84 0.23 17.04 63.60 2.95 0.82 1.23 0.36 12.86 0.07
291 0.82 1.28 22,90 62.66 3.64 0.73 1.18 0.07 6.63 0.09
292 0.56 0.59 26.09 60.71 2.19 1.00 1.05 0.00 7.81 0.00
293 1.15 1.18 21.64 64.57 3.68 0.67 0.82 0.32 5.96 0.00
294 1.30 1.04 21.78 63.83 3.45 0.73 0.97 0.28 6.61 0.00
295 0.87 1.12 22.18 64.55 3.47 0.58 1.02 0.15 5.82 0.24
296 0.84 0.93 23.32 61.79 3.69 0.55 1.07 0.18 7.55 0.06
297 0.9 2,49 19.35 59.99 3.50 0.61 1.34 0.73 11.00 0.00
298 0.48 073 22.15 64.77 3.09 044 0.86 0.30 7.19 0.00
299 0,72 0.48 23.11 64.11 2.65 036 1.30 0.15 6.9 0.13
300 1.18  0.68 21.34 66.18 2.92 046 1.12 0.27 5.49 0.36
301 0.56 0.82 22,48 62.03 3.14 0.48 0.87 0.13 9.09 0.40
302 0.82 0.51 23.96 62.283 2.91 041 0.79 0.51 17.85 0.01
303  0.48 0.61 25.31 62.06 2.40 0.72 1.17 0.27 1.00 0.00
304 0.80 0.68 24.91 61.26 2.62 0.49 0.98 0.50 7.77 0.00
305 0.87 0.70 23.60 62.53 2.77 0.85 1.18 0.00 7.51 0.00
306  0.80 0.98 24.43 61.16 3.17 0.78 0.99 0.16 7.40 0.14
307 1.66 0.76 21.22 66.42 3.36 043 093 0,00 5.21 0.01
308 0.2 0.54 25.40 63.11 2.45 054 0.70 0.19 5.98 0.16
300 0.52 0.38 21.82 66.24 2,38 0.30 0.98 0.03 6.8 0.49
310 1.45 077 22.39 63.86 3.20 0.62 0.86 0.17 6.57 0.11
311 0.99  0.73 21.12 64.28 3.04 0.40 0.82 0.21 8.40 0.02
312 1.11 1.08 23.04 63.86 2.94 0.56 0.83 0.14 6.45 0.00
313  0.68 0.53 26.48 61.04 2.62 0.60 0.95 0.13 6.7 0.24
314 0.80 1.01 21.59 64.00 3.61 0.68 1.15 041 6.7 0.01
315 0.42 0,29 21.78 67.04 2.19 0.23 1.001 0.00 7.0 0.00
316 1.02  0.056 22.50 64.18 2.73 0.60 1.08 050 8.35 0.00
317 1.67 0.20 20.68 64.05 2.55 0.8 1.20 0.12 8.64 0.00
318 0,99 0.34 20.79 659.27 2.63 0.79 0.59 0.00 14.46 0.13
319 092 0.43 23.41 61.60 3.001 0.52 0.66 0.00 9.45 0.00
320 1.07  0.55 19.73 63.39 4.06 0.85 1.39 0.10 8.69 0.17
321 0.10 0.28 22.45 63.84 2.17 0.60 1.27 0.30 8.95 0.05
322 1.55 0.33 20,37 62.36 2.60 0.71 0.88 0.00 11.20 0.00
323 0.60 0.20 19.62 63.11 237 0.72 095 0.01 12.42 0.00
324 0.51 0.21 23.03 62.44 2.056 0.29 0.9 0.27 10.09 0.14
326 1.46 0.20 21.27 60.73 1.89 1.01 0.96 0.50 11.57 0.42
326 0.38 0.36 22.76 65.56 1.0 0.70 1.10 0.13 6.7l 0.39
327 0,97  0.26 21.91 64.33 2.50 0.88 0.91 0.37 17.89 0.00
328  0.36  0.51 21.23 66.70 3.46 0.62 0.82 0.13 6.12 0.04
329 093 0.89 21.70 65.72 2.57 0.31 1.04 0.23 6.60 0.00
330 1.15 0.65 20.56 69.08 3.05 0.271 0.86 0.14 4.16 0.08
331 0.41  0.67 22.64 67.256 2.42 0.28 0.83 0.16 5.35 0.00
332 0.17  0.57 23.11 65.52 2.64 0.28 0.68 0.00 6.78 0.24
333 0.38 0.36 22.86 69.17 2.24 0.256 1.08 0.18 3.47 0.00
33 1.12  0.60 22,95 66.37 2.90 0.33 1.06 0.13 4.49 0.06
33 0.50 0.52 21.29 69.38 2.23 0.27 0.79 0.61 4.36 0.04
336 097 0.60 20.83 67.00 3.53 0.59 0.89 0.01 5.33 0.24
337 097 0.78 22.28 63.21 3.14 0.86 0.94 0.28 17.16 0.40
338  0.90 0.43 20.58 70.49 2.21 0.30 0.82 0.00 4.27 0.00
339 0.39 0.33 23.36 65.17 3.19 0.33 0.9 0.20 5.7 0.30
340 0.12 0.62 22.50 €6.92 2.64 0.23 0.81 0.11 6.02 0.04

— 101 —



AlO,
(w.t)

204

K416— 1  SiO;— AL (B4

A AT Yy
v g 100}
oo \"“.01, A7

-
b ? ‘: fo oy
A ] \
r , i

i s

O ®\F -
@ il
0 A
| B4
A RER
A gk - MR

il

50 60

MgO
(w.t)

70 80

[0416— 2 Fe,0,— MgOR (1)

g
o
e -
A IR
! \
Nooomy
Vicig?
v
%
L= e :’ﬁm
ol BT
g AN B
/" " .; .9; M:n"! ‘.‘1 ‘: ,éﬂ
LA 95:
e ?‘-n A ortomT
\oafa ke "
g e a'n
|‘-‘ &
0 T T T
0 5 10 15 (w.1)
Fe,0,
.0
(w.t) @416 3 CaO—K.OB (M)
107
e
o ".g
b X w
o e ghf I e o
ofraet e g
vl ' g "
wE 2
0 3
X ey ° i
..C‘;
0

K416 SFRC 3 SERE MeLad 7 7

— 08—

90 (w.t)
Si0,

2|0(w.t)
CaO




1000

900

800

700

600

500

400

300

200

100

ALO,

%

26

22

20

X417— 1 Si0,—MgOB (B5+)

[ b}
LT A SRS
oy B o (W H IR
ma B o
e =F e
M.s.‘z‘% ¥

b4 ian e

90 %
Si0,

& L5347

LI ]
B417—2 Q—PIE
LR YTl
ARG
- * BN
L ¢ zol
: [SRP3 1
L Pt
A Js
Wl
i
B W @ Bl
y ! X e H
T ; P
N w0 D E
B ORAR X e
o w TR G R T
_.rf(‘_ .x o ; ”, 1 ‘
i B T Homoay Pl "
S R ey i ! i
= ! e [ ] e " P L | [u] wl
T R A PO - T g
' LRV
- ; ' g
”:'.c' g l” % ~Y - " '«lnj- 'I‘ A ;
‘a “e L. ' o
- ) o A0 e 2 e
L L 1 i 1 )

H417— 3 50— ALOYH

6000
Qt

B A
o
L]
L Sl e
W 4 fe
!l 2 izl ™ 5]
I ] EH ." - " 0
] A
. LA bl
- *
[[TIE e
- T
< "
- e §
° A
w
= L
™
L I L L 1

55

60 65 10

41T SERL S - A4EE JREai T o

— 103 —

g %
Si0,



MgO

[418— 1

FeQOngO

%
25
2 -
a
Il
15 F
T
p
1 -
i
05 |
0 1 { 1 1
%o
0 12 14 16 18
FE:O:
K.O
% ®418— 2 CaO—K.OH
6 p
ot
5
4
3
'f' o ~.
at )
2
A
— L
1 o A
0 1 1 L 1 1 ]
0 0.5 1 1.5 2 2.5 3 %
Ca0
MgO
% [®418— 3 Si0,—MgOX
25
o il
LR
&
2 | A g
* iR
B4 < R
15 F 9 M
RTINS
o {4
£ip b % g
05 o
A
o
O 1 1 J
50 60 70 80 90 100 %
Si0;

R418 SFRL4 FE ML 77

— 104 —




° mn
=g T
- F419—1 Qt—-PI® u p5e
800 EHn
L gl
w & nien
i * i
600 oum
X MR
w [ X Bt
.x L X thn
0 ¥
18l & "o
400 | *x
E e + -1
.;l. X " : i ,.xu i
oy W x = KRER
n\: x L o =
= ) # LA
r\g" i
x b i + DO
00 * L
R
£ 4 iy
LIy L
G R W‘%m pomns p thdgte o 7 :
o *0 w X
»®
0 1 1 1 1 1 J
0 1000 2000 3000 4000 5000 6000
Qt
R419—-2 Q-—PIX * i
Pl RN
00 uprn
amm
& R
" & REM
B i )
n i ¥ 8 LT RTS §
n
oy A ol o
150 g i lzlﬂ' o e ' i mn
Qg ;oA L 'Y i' . i
I W w A Y i EELETY
& 1 ‘.15'.61 g I i 1 —
we 800 : )
LS i \ul 8 st :,‘ toye .y } ah 'ﬁ%" by it 1ap
o e ﬁ " g if by F " " X LW
] dor pgt i wik ". » Lo m
a ’?“ ,: W & ¥ .:Pﬂ 'u""‘r .f:'fﬁ’;'%’ﬂg f &y v oo " eon
°;'_.;;’}- v 5,(.2 u! 45y it‘td??mlﬂ‘.i NPT L eng
I BN e i R
% o i ¢ o “f,&') ‘“5“ sy & o - HKEN
W [ "
T ,,,* L it o " * % mEAL
g w U] X
B * maRa
"
b
50 A 1 1 'l 1 1 'l J
0 500 1000 1500 2000 2500 3000 3500 4000
Qt
® ik
Wi M419— 38  Si0,— ALO, o ey
ALO, L
5 - i o wm
k]
< ;
iy w3 A R
A
" RO & . a mEm
» - W i [ s T
" X Ly " 8" ﬂ 138 n g it L
- ’ ") L
2 ne " L) ¥ iy e A ol e g o fm
¥ W W ,Mg" '"mﬂ “.‘A 1‘ o
B e ¥ Ay ; & H Wi
+ X " foon R Bt o [ gd "" "' W
x ot @7 r o '7. "' J X Fri
"o it [l "e,
" E n'e r
= , :l 1;:I 50: :' X LW
. & 5{ ,_ w "
= 21 '1 '.« . ,.{‘ w " e 5 L)
e ¥ i ¢l b' ¢ g %S
n ‘ ‘,,,5’5'“, o -?.8 H MEEZT
. ; g *“ 484
) . W E | - omwan
.n ’{ ey
i 3 gmiAR
L]
w F o BEIE
5 1 ]
60 70 0 win
8i0,

419 SERSHE MEtaths/ 771

— 106 —

e 24



Witk

Fe,04

10.00

000
6

Wit
MgO
2.50

200

1.50

0.50

0.00

Wit
MgO

1.50

1

wl
x

n
o

"t
*

i
(3

m
e

[419—

112

s
g

i
b 0

4 80— Fe 04

=
o1
-

e

® kiR
o mm
LB
a wm
A k)
A mEn
& Wik
@ faE
H MARa
X R
X L%
¥ o
= E-HE
= kK
* RREAR

* 0

0.00

"

N
e

419 —

5 SiO—

MgOK

'.cf‘a rw it
,.). ﬁx* & h ‘u
Hps ._uy

oz
-
]

0 wm

A GEHRLY
A ik
MR
@ fm

N MPRR
X

EaE ]

ERTLY

-k
= HAKR
LI:{' EFN )

UL

6200

419~

nl
L]

6  Fe,0,—MgOIX

w
o

o,
i un »q"!'“
':’r i "'1

b ] i J;"Ut 4 :‘r

';; wWy

* MR LN
o

M pPRiR
X Ihk

4 X LE

LR L]

A i 113
= KR
o | P EAR

*

€419

4.00

RS FE ALY T 7 2

—= 16—

600 wi%
Fe0s




Ba£ 5 b

®420—1 Qt—PIX
¥
1000 1
\
[s]
0 & HEMINEG
b 0 kERIO
600 "
8]
400
2
o 5
L]
200 A 4
0 T T T T T 1
0 1000 2000 3000 4000 5000 6000
Qt
Wi% .
ALO, B420— 2 Si0,— ALONK
30.00 1
* KEBNY
0 k¥wiHo
25.00
A
e %
20,00 - & 3
8
.
15.00 +
10.00 T T T 1
50.00 55.00 60,00 65.00 70.00 Wi
Si0,
Wi% [420— 3  Fe,0,—MgOR
MgO
2.00 =
® RN
0 ks
1.50
|
L]
1.00 H
3
o
0.50 4
|
&}
0.00 T T T 1
0.00 5,00 10,00 15.00 20.00 wiep
Fe0y

420 SFRC6 SERE fatat /57

— J [T



B421—1 73727 —afikll (10#)

Aw TR EASEH]
W AA -
iRt
(D1ink/Dmas )+ 100 T2
Cage to. |---10---20---30---40---50---60---70---B0---90--- 100
TR RN
% A3 % R3
. . §ALES
% ; R4 % R4
%5 2d %5 had
#TFR20 BT R20
#THE22 BTALR22
‘AW EF47 1 JHEER47
MR §TALEO
fHiE8 fifiELB
ﬂéuim AL E21
-+ BfE326 — ] +EMEs26
+BME337 +6MEF37
tEME§27 +engs27
+EME531 +BhE331
TILRG #TALRG
T FR 12 . #TFE 12
TR 1S #TALR S
#TFRI13 TR 13
§THE ] §TALE 14
LR LA #1416
R0 #THLE 10
TR 17 FTPR 17
AR E—H B
ZAHE 8338 JAMES 38
HERI9 ——m— TR 19
#FFER2S A;I—‘ TP R25
25?@2;&39 ‘AHES39
+-BMEFa6 ] +BME336
JAHEF42 ZAMA342
22;?249 ZARE349
ZaEEsd | = ZAdRsd |
SR EFS0 ZHWEFS0
A A3 JAHERA
£ i K2 | € 2
fhAR23 fifi .23
BT/ R 18 LR 18
§FFRIL 1 T FER L
+6M#529 — T hfiE529
F-6Mda34d ] +AfiEs34
1-BM#330 +EMEF30
‘B340 | JHE 540
JBEE345 1 R34S
/A E348 ] ZAMES48
JAMESL3 ZAH 343
+6hE532 l TBmEs32
+Bfi#§33 ] +EME5F33
+BHgs35 ] +EMEF35
+EMfz328 | FEfg328
3 B % ; BT

421 PR THEE PRLaWm s T 71

— 108 —



W%
Ca0

1.50 -}

0.50

0.00

- .o~

[

[X420— 4 K.O—CaOR

‘A

=
o

sy

0.00

Wi

70.00
|
60.00
50.00
40.00
30.00 A
20.00 -

10,00

Na,O

0,00 -
1

Wi

10.00 -

8.00

6.00

4,00 4

8 3

B421 SFRE6

7.00 8.00 W%
K0

R
7 Wils

[ R ]

R

S Wi

6 7

W

‘7444 Foe Zwns Bepms =0 O

(X421 — 4

TLTCR G A

— 08—

s TR MEEOHRT T T2

LI



W%
80.00 q

60.00

40.00

20.00 A

Wi%
10.00 ~

8.00

4.00 4

421 — 5 088 « LHTSR I R A

CaO TiO,

MnO

B ma
R 15T
B -efnas
=

M EG46

6 1 8

[R421— 6 U8 « LAl M

331858

R

AR

H s

@ et

1. i g5 28

20 s pss0

O weugas

2 3 4 5 6 7 8 9 10 JCHE
Witdh [#421— 7 Si0— ALOJH X EoW: I
ALO, ® AL
30.00 A
O WL
k WIL
PR s R 3 - (il
Tl O LR
Ve T
TS ' A IR
25.00 - AT 1) Sl
LR e e,
woh @ 9.7 e eV
_?.u '00‘,‘, r;.zn“-“.\% 4«: m:‘]\ ".:—“"
@ fn\'ii‘.‘r‘?,i.,fax L & A % Vs LT
S, S O T S N
Il E NSO 1 B NGy T \ A ’
.5 " ‘-N‘~0—‘ i A - L 40 “
\ R da e Ao ___ b~
20.00 4 b o it -
Vi K <
15.00 T T T —
55.00 60.00 65.00 70.00 75.00 W%

(421 PR TR Bt/ = 7 3

— 110 —

S8i0,



B L5347

Wi%
421— 8 TFe,0,—MgOX X 2ol K
MgO
¢ " ® AL
2.50 1 ¥
T P
+ MBI
2.00 O kRl
A NE
1.50
1
Lac e
¢ R
s 2y %
N5 L
1.00 + L
by W AT ANT
N, eaet '-;; - KA 1
LE T b T i
,—““;'-‘4:‘3 ’ilzl‘ 5: ".za\ 38 ®0 y ‘--Jﬂ"
0.50 : e |\ % ey 23'7'\:5 Di‘ I R, ”
\ @ AL e g W e, * & ST e it
I a 5 e al & - N &
[ke) n © o oo M
\\‘ i < ’s-. ‘_\0— _(f,
0.00 : RTINS Jutie )
0.00 5.00 10.00 1500 Wi%
Fe.Oy
Wi%
K421 -9 K,O—CaOX X+ L
s ® §FAI
1.20
7 D FER
AT + B
1.00 A "o )
L S © L
r:
oo ey N e ¥ A
0.80 g g R b % —
[ B ’ L 5 i AT
i 2 sa 0§ T X e ;
\© i wxyy )
¥ al 13 26, ® ’ ’
0.60 S50, ‘B,_’O-*'a.z'q--:': %’5;’1@‘6_,»
g § ) s,
i L3 e 4 A
i o :] ™
i LI k)
0.40 ik 123 o ol
’ ,—""—-J 0= — - b HF.:;\
T . .
% R,.5, A, 4 o
0.20 L R 50+~ W
0.00 T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 W%
KO0

B421 TR T SRR

— 111 —

Mot =74




5 MEED ES

ORI ERTIERT L B

I E=BREH
a4z @ Co
I HEBER

(1) k35K (34~95)
DSi0, — ALO.DFERE

®422— 1 IZRT LI, I~VID 62D I NV—F&" Zof" ZoHEEINz, &7 )V—TDRIZIE
422— 2 Fe,O,—MgORIic &5t B a~g D& 7 V— 7 L OBt 22l L TH 5,

[T 7NV—F] —g ZNV—FERETBHHDT, SiOR30~40% & FEFIZ/NE < FeOdi@mnZ &
THMAT B,

(MZN—F] —e ZIV—FERIE L. ALOD R < v MgO, FeOsdpD I NV—TTh 5,

(MZNV—F] —b+e ZV—FIZHIE L. ALOOEAE < MgO, FeOunfEnidha 7 Vv—~, &
MEFT BT NV—F,

[NZNV—F] —a+bZ)—FT, MgODliAHE <\ FeOsDfid BV, LB EERD 7 N—F
Thb,

(VIZNV—F] —c Z—FERIE L, SIODEAE <« MgO, FeOsDfEidhE W Iv—F, %
FHEETBIN—TT, o—EaL,

" Zofh” | —KkIK—15, 54, 830 3 ik M422— 1 IZENWT LMt e RETH S,
@Fe,0;—MgOD#AR

a~gD8O2DIN—TL" FDM" LHaBEhlz, oMokl ST, FaOdid B xlis L
TRELDHEND LI TH D, A XBFIDNINFIRTIEIMZERE L, ShEBMPRET D, 4% &
M RE WK TR LA L 20 & MANRAET %,

[aZNV—7F] —FeOid K LLTF Ty MgOR 3B LEDZN—TT, MZzEHEE L, SFNRET S,

(b ZNV—F] —ZD7N—TDEFIIFeO:H 4 %A T DHIRIZH Y, MgOidl.8~2.5% DHFUIRIZ
H5, FeOutd 4 % LT OHUIK TN & BEAMEAET 508, 4 LA EOFUIR TN &L D,

[¢c ZNV—7] —FeOdid KLLF T, MgOA1. 8B AT DMIkIZH Y, MAAEMRHT, S RET S,

[d Z)V—F] —FeOuhd 4 LA ET, MgOs32.4~ 3 % DOFIIZH Y, MTRHKEN D,

e Z)V—F | —Fe0t 4 ~10%, MgO230.8~ 2 %DMz H Y, THMEHNTH D, TR X
. MEFERAET 5,

[f Z)—7] —Fe0sld10~14%, MgOh 2 Wik OMELIZH Y, MAEEHEE L, W& mmNRIET
5o

g ZNV—7 ] —Fe0’17~22%, MgOn'1.8~ 2 ¥ DKz H D, MEBTBTHREINE, Zhb
SN FeO:DEN R < RATH S,

—112—



HEDLFE D

" 20" | —KIR—82IIMgODEANE< v LBOWHECLRETHY, Qt—PloMETH 1 27
V—TOFRFTEOFBIZHY, 2FRCRETHH, KIKR—-158 810, ALODHBETERETHY, =
NOoD2EOLEIMME I L TRETH S,
®Ca0—K,0N#AR

KELBITTT) 4)s 7))y ) DADDIN—FE" 20" i280Nn53, 1) ZNV—F3 8-
DINT =T, ) FNV—TE22DNIN—FIZ D NBEICHRIBEDT, FNEFNNIV—
TERBIE L,

[7) ZN—7] —CaO0’ 5 KL T T\ FeOsDERKE I/ IV—F, ML THRINS, KIR—
BRI D Y N—FDCaODE W FERIZIZN B,

[4) Fhr—F| —ZDZN~TFR 8 2@B©T N~ BB,

A)—1EMZEEEE LTHERENS Z)V—F T, FeO:DEN/NE W Z & THEAT BN D,
A1) — 2 3R EBMMRE Ly FeO:DER AT, MgODEIXND I NV—FTh %,
)= 33MEEEE L, B2RAET 5. MgODfliAvNE <, FeOuDfti b X\,
[2) ZNV—F | —ZDIN—=FE 22D N—FizahN B,
7)— LidiEEAE L, MNRET S, MgODEL E,
)= 2 WA GRS L, $EMARET 5, MBE<RLTH 5,

[x) Z)V—7] —CaODfEA < v MgODEH MW Z & THEM T 6N b, LI THREN 5,

" Zof” | —KkIK—12, 550 2 O LBIKODMAE . RETHD, HEDLB/ITNTHh
HIMT, MgODfilildZIuZ i< 7l

(2) SRk 34FBE (96~140)
MSi0,— AlLO; D4R
I 70— FV3HEE AT & He 25 A AE 5 5,
127N — FI3HEEM Tk E 7D,
L2 — N HEE - il O &B D3 e~ 5,
NV 27— T3 HEE W S O PR L2303 b B,
VZNV—TEHEEIEREFRD LA TR N5,
VI Z ) — T3 HEE R B L HEE JERMEBR D LB P4 5,
VI 2 )V — T HEEHU R ORI L2 TRE E N 5,
"%@@”mmwméﬁWHﬂﬂ@W CFHETCdH B,

AL THED ENIZLDTH S,

HEEMBTIZ L END 2207 V=TI N5, BETEHHBBENCHY, FHERBLUTHWDE XD TH
B

HEGERIE T S NV—FIZEh L, BLofifé E -7<FHLTHD,
HEEFHEIZ 8L Bl UMETh s,

HEERBEUIVI V) — TR L, HEEIERMES A D L2 & T 5,
HEFERBEROLBRIVEVID2 DD I IV—FIZ G5,

— 113



@Fe,0;,—MgOMD1aM’
I 7V — F3HEEIEREHAR D LB ETT 5,
17— FEHEEB T RIROEE 1 HEF T 5,
M7 NV — F I3 HEE RFEFE O L3RS 5,
V27— F i HeEE W B RO T 5,
V 7 )— FIEHEERF SRR O, HEEMRT, HEOERE K/ AT D,
VIZ Vv — T3 HEENEE ER ORI S A AL 0, HEEHN & HEERFEIKFT S,
VI 7 v — FixHEEFHE O b B,
VI v — A3 HEE RT3 HE T 5,
X 27— FidHEE a2 g 2,
HEEWE R OB, HEEREH., HEIEREEADAB~EQ OO LRIEFe02' 2 % T OHIK
WA Ly HEEWE LR D8R, HEEMN, HEEER, HEE M L3R eI RATH S,
TR CIIHEE RS E HEEIE R AT W OENMNI R D I NV —TEBE L TEY , HEE R
Fe,0s& MgODlE A IET IAE WK T/ N — T H R L TW A O TH 5,
X\ BE{/LE AN L DD N— TP DA < A LIRS HIR A BE N T D DA
Thdo
®Ca0— K048k

127V — FIEHEEM A b Uy P & 5T 5,

W27V — T3 HEE RS AR S Uy HEEWT LR O PR -8 & OMA IAF 4 5,

V7 ) — 3 HEE R ERICHE S N 5,

T FOM” 12Ca0p 0% & O EIK & KOBS 8 % LA EDOFIIZ % < AT B, 104D ER
FKOD0 i<\ & FBRETHS,
HEE WU 2213.Ca028 5 % LA T, K02 5 %L Lofike ., CaOAt 5 %~10% KiOb¥ 2 ~ 5 % D
WMobDEIZDHINB,
HEEMNTIECa0n 4 %LAF, KiOA 2 ~5 % DIz #erbd 5, = OMUIRIC G HEE FHED 7T 5,
HEE SR B CaOA 5 ~ 8 %\ KOt 2 ~ 5 % DMK & CaOh10~12%, KO3 ~ 5 % DHEIHD 2
22RFPN5,
R IERFERA D L 23Ca0M 2 ~ 5 %, KO 5 ~10% DfEskic b L, #EEHE €T 5,

RO T TR AR Z & OB & < B bz,

HE 2 WU KWL S10:H36~T6%  ALOsDt 9 ~17% DJRWFEPRIZ 7345 L. 78 ¥, #Bh, KR Z DR
WK CH 2 7V —TZIE L T 5, i oi L, 1043 oM RETHL, FeOuld 0~22%D
IR ER & KR, 2 ~ 3 % OfEBIZ IS, 4 ~ 5 % OFKIZ BRI A L, B IZ T
%, CaOik 0~15%. KO® 0 ~11% DLW AEIRIC 5045 L, CaO2s 5 ¥ LATF Tld b8, 5~10%LLET
kR & KB DA LTV Do BEETIEKONR 0 IEWHIK T L. 6N RETH D,

HEZE (AT 13 S10:0345~65% ALOwH 14~22% DIEWIEFIZ B AT Ly 2 DD 7 )V—F 20T B,
FeOul 2 ~26% . MgOid0.5~4.5% DIEWEETHH L, 22D 7 NV— TR T %5, CaOh 0~ 3

=114~



FEOLFE D

% KOA 2 ~6 B OFBICHEFL TN D,

HerZ FHIE 1 S10,7845~65% . ALO: 23 16~20%, Fe,0ubt 5 ~14% ., MgO#s1.4~1.6%, CaOAt 1 ~4
% K022 ~4 % OFMCHMBANH 5 DI TH %o

HEEAE 213 SI0H%52~58% « ALOsA%14~17% Fe:008 2 ~9 %, MgO2'1.8~2.2%, CaO%* 1~ 3
% DERIZ I N—FEEBHFNIIINED I/ NV—TZREET, RATH %,

HE T ST SI0S6T~T5% . AlOs?t 9 ~12% . FesOuld 0~ 3 %\ MgOid 0 ~0.2% ., CaO#%5 ~
8 % OFNFURIZHh T B DU TH B, 124£1250 2 L1 CaODEA BV K TR D 7NV —T %
fED, HORETH 5,

W I BRI SI0%62~T5% . ALO:AY 9 ~25% ., Fe0uh8 0 ~ 2 %, MgO#3%0.6~1.8%, CaOnt

2 ~5 9%, KOH 5 ~10% DEFILVFBIZ 546 L, RES LTS 2 EMBEDESDENBILDOH
HBETH 5D,

@FLH

(b Wil Rz B0 D REE D 1ESI0 — ALOs, Fe,0,—MgO, CaO—KODZhZN THIBIZ &+
BN IN—FEBE LT D, $512Fe0s—MgODBIR Tl R B & JEREBIAR D L85 H W
M NIzONRETH S,

(3) EpE 4 B (141~240)
MDSI0,— MgODFER

M423— 1 ICRT &9, I~MD12Z7NV—FE" Zofh” IZadhhiz.

I, I, ¥, V, VI, VI, IO% 2 V— 73 HEBE TR I, Bio, XEXEFrhTofiL,
SELTWAD, X2 NV— I3 HERRS P LT 20088 CHhH 5, KEXZIV— FITREEN
iR EEIFEL TS,

MR AR X 7 v — T tirh Uy HEEIERTAMENE X & XN 7V — Tt d %, HEE IR EHTR
FEXZNV— T U, #EEEITEX & X 2 %, #EERBEIX 7V — b d 5, HEEwiE %
W FEMERE FHHRTE S e T, &0 Uik,

(4) SERR5FHE (241~270)
®Si0,— Al,O;DFaR

(423 — 2 123 T L 517, SiOH%65% LA D FUsIZ 13 o M AN D U HRkG 8 . HETERE AT &y [F) SR plL
EFESR SR OB A6 Ly 65% LU T O SR I 3 HEE N A AR MR R . WM Kk i DT %o
W) 2413 S10.H380~65% « ALOsAY 5 ~25% DA WTEPRIZ 7349 %o R HEESI0.0360 26 1l e oD BRI 4
g%, fEE, IERTO— SRR OFRICEE L TAHM L TEY, MR 2HEELD LD ICRZIT 6N
%o
@Si0,— Fe,0,M 48R

423 — 3127/ T &1, SiOh365% Ll by FeOut 5 % LA T s iz i3t gef), HEEACATESR . [F)
R, FIEREHADOMBS MY D, Z OB I FEEF R L0 — IO IEINRIET S
SiI0,1%65% LA T+ FeOutt 5 % LA D Ik I 1 R AT b ds, 5 % LA B BRI I3 R 26 7o X Db
SRS L C AT B EIERT R 2 13.510.2360% 10T & 65% T i b4 2 mn b D . 2 FifdH

—115—



HEIICRZITBENS,
®@Si0.—MgOND4HRE

B424— 11IZR" T £ D12, SiO'65% LA £y MgO® 2 % LATF OfESKIZ i BE Bl DT 1Rk 2% . HEE AR
BIfAs FRMEE, FIEREHERRAOWRLEFT S5, ZOEKICIZAET ERO—HLET 5, S0,
H652LAT . MgOAt 0 ~ 6 % DHEINIZ X FHF £l s K O EN 8 L T o4 5,
@®Fe,0,—MgOD#EM

B424— 2 12”79 X 512, FeOut 5 % LA D SIS ik HE R NERT R85 [FIHF I8 e & DM 3035 i
LTHMT 5. FeOutd 5 WL FOFHKTIIMgOR 2 ¥ L TFELED 2 DI D, 2 %L ED
TV HEE AL AT RMR 803 % < 46 Uy HEENERT RS & T 5, 2 % LUT O Tl AR o it
MEmEds, HEEICATRESS, FRESH, RIERHEHAORBIMT 5 MBI MgODMEAME IE 2 # 1y
RO IR FREHE, HEEIEaRes, EIEREHEAE LY, HEME-&0 LT3,

@Ff L

FhEE DAL #r TIESI0:365 % LA B D s\ PEHASII D AT HERE 2% HEENERTRESS, [FRAERL, FIER
TERFR L & OMIRBIA DA LT %o 652% LAT DRI (I HEE WP il 2 & OBRZHER 346 L T B,
652 LA L D FEI DO RE A HH & W) 8 I FeOaDED 5 % LATF EIEWITIE W DR TH B 65% LA T D
T HHEEIEFe.O:DflA 5 AT &E< . MR a B Fe,0ud 5 % AT ORIz £ < 5,

FeyOu3 5 % LA b oD ST (3 HE G B S A e E OB BB i L T i 5o Si0uh365% LA LD
B CIIRERRIHL. 5% LA T OBUIRIZ 046 Ly 1.5% LA LS I3 M a8 ¥in 944 % 65% LA T DK T3
MgOAt 1 ~ 6 % DHIKIZ AW L CHMT Bo FeOi—MgODMBITIE, FeOuht 3 % LA T, MgOn2 %
LA OB IZ i s A Herp Uy MgODAEAMEE S 2 HEEMASI O UL ERE S (5] 5L 88, M NE wiT i
ay FEIERMEEAE LD, WEICoN 5,

—= 16—



MFEDLF 54T

#48  AbFEafrE (HZE)

No.  NaO MgO AlOs Si0: KO CaO0 TiOz MnO FeO3 CoO CuO  8n0: HgO PbO  SOs PO

1 1.61 1.09 8.67 68.26 4.90 12.18 0.17 0.15 2.35 0.06 0.19 0.38

2 1.26 1.01 8.79 T71.18 4.59 10.05 0.13 0.32 2.18 0.23 0.27

3 2.26 0.20 9.77 71.98 2.61 6.79 2.84 206 0.30 0.34 0.69

4 0.56 1.23 12.45 68.32 4.07 10.3¢ 0.20 0.24 1.95 0.04 0.22 0.27

5 0.70 11.81 e4.31 3.90 15.76 0.18 1.10 1.69 0.21 0.32

6 0.61 1.06 11.45 66.42 3.04 11.97 0.08 2.00 1.87 0.31 0.22 0.96

7 0.3¢ 0.59 10.98 72.11 2.73 10.06 0.12 0.08 1.93 0.05 1.02

8 0.18 1.80 10.42 70.38 6.10 7.87 0.25 0.37 2.02 0.07 0.32 0.51

9 0.14 0.73 11.38 70.10 5.06 9.88 0.09 0.46 1.45 0.18 0.54

10 2.46 1.51 15.02 e64.41 4.01 9.31 0.21 0.083 2.38 0.24 0.36

11 2.34 1.48 9.80 71.40 8.90 8.11 0.38 0.49 1.7 0.33

12 2,28 1.92 13.92 63.54 4.97 8.8 0.4 0.23 3.45 0.24 0.15

13 3.18 3.16 9.77 55.57 2.05 20.73 0.69 1.13 3.15 0.02 0.29 0.26

14 0.50 1.71 12.94 68.53 1.33 5.9 0.31 0.5 4.11 0.04 0.54 0.96

15 0.06 0.80 14.38 50.14 1.2 14.37 0.99 0.40 11.84 1.86 1.04 2.21

16 1.02  1.37 11.72 67.28 4.23 10.28 0.31 0.13 2.44 0.11 0.53 0.58

17 0.30 1.11 10.43 71.06 2.66 9.95 0.20 0.45 2.02 0.17 0.64

18 2.41 3.04 10.73 64.02 4.10 11.69 0.08 0.49 2.69 0.40 0.36

19 2.03 1.04 11.10 69.27 3.3¢ 10.94 0.21 0.44 095 0.13 0.23 0.32

20 2,43 034 9.14 75.21 4.41 541 017 079 1.20 0.42 0.47

21 0.88 3.23 11.94 58.23 2.86 17.13 0.66 0.52 3.96 0.07 0.4 0.48

22 8.69 3.86 9.85 60.45 3.96 7.42 0.32 079 2,20 0.29 0.17 0.52 1.48
23 0.23 0.43 11.95 174.556 6.52 3.78 0.26 1.35 0.34 0.60

24 2,07 0.56 9.88 70.11 9.18 5.12 0.23 0.46 1.40 0.17 0.4 0.39

25 0.27 0.43 10.95 64.70 4.18 14.02 0.12 2.88 1.72 0.46 0.03 0.22

26 0.09 3.10 5.7 67.33 2.156 1542 0.25 0.39 3.42 0.38 0.59 1.14

27 1.14 1.56 13.87 65.70 1.66 4.92 0.62 0.48 597 0.21 0.42 0.62 1.19 1.65
28 1.69 0.61 14.82 68.64 4.63 4.07 020 0.35 3.26 0.11 0.11 0.60 0.91

29 1.08 4.7 10.72 58.96 4.42 14.78 0.54 0,92 3.64 0.03 0.17

30 3.31 1.28 13.85 61.73 4.10 12.13 0.25 0.18 2.25 0.62 0.28

34 0.59 2,20 8,72 67.62 3.46 11.90 0.44 0.38 3.00 0.00 0.51 0.00 1.19

35 1.00 1.81 17.71 37.11 2.73 59 0.29  0.32 21.47  0.00 0.00 0.25 3.33 19.37

36 1.47 2.26 10.95 68.18 2.95 8.93 0.14 0.19 3.67 0.13 0.22 0.31 0.60

31 1.22  2.03 10.19 68.84 2.96 11.72 0.08 0.30 1.78 0.00 0.19 0.02 0.67

38 1.50 1.43 11.52 68.36 2.80 S8 014 017 3,71 0,03 0.06  0.00 0.80 1.69

39 4.86 1.38 12,39 65,89 3,91 7.13 0.26 0.33 2.99 0.03 0.07 0.00 0.76

40 2.07 2.8 9.87 63.3 3.02 1506 0.26 034 2.12 004 0.17 0.24 0.67

41 1.56 0.65 10.01 70.85 3.4 10.28 0.10 0.17 2.08 0.01 0.00 0.05 0.76

42 3.84 0,68 9.65 64.65 3.79 844 0,13 061 T7.001 0,00 0.26 0.07 0.65 0.33

43 0.38 1.156 11.08 71.70 5.06 6.94 0.18 0.23 1.97 0.12 0.20 0.15 0.82

44 1.16 2.41 10.27 55.53 2.19 9.10 0.27 0.45 10.59 0.00 0.39 0.00 1.90 5.76
45 0.44 1.77 8.39 39.67 1.10 10.64 0.51 0.30 20.40 0.10 0.31 0.00 2,94 11.70 1.74
46 1.20  3.00 10.43 65.95 2.64 11.28 0.30 0.46 3.08 0.10 0.29 0.00 0.86 0.42

47 1.43 1.82 13.64 63.64 3.13 10.37 0.29 0.21 3.11 0.00 0.48 0.26 0.80  0.81

48 4.16  2.61 9.90 59.04 2.49 14.90 0.50 0.26 3.00 0.12 0.24 0.00 0.71  0.92 1.15
49 0.83 1.82 10.19 57.66 3.27 6.47 0.66 0.51 11.14 0.02 0.22 0.03 1.28  5.89

50 1.69 2,18 12.38 67.66 3.33 6.69 0.14 0.12 3.84 0.35 0.60 0.08 0.93

51 1.35  1.43 9.80 67.23 3.43 11.13 0.28 0.04 3.51 0.00 0.00 0.20 0.92 0.68

52 2.08 2.42 15.40 55.69 1.66 15.85 0.67 0.27 3.22 0.00 0.43 0.05 0.76 1.49

53 1.68 1.52 12.41 62.94 3.18 8.54 0.30 0.49 5.36 000 006 0.27 1.01  2.24

54 1.58 2.40 12,10 53.79 3.26 12,56 0.62 0.47 7.98 0.20 0.30 0.26 1.13 3.38

55 2.3 1.72 11.05 67.20 7.42 5.00 0.24 0.38 2.31 0.07 0.45 0.45 0.66 0.52

56 2.72 0.82 9.28 70.95 3.43 10.39 0.08 0.04 1.06 0.06 0.21 0.17 0.80

57 1.31  1.91 10.20 62.61 2.67 7.58 0.26 0.52 11.44 0.00 0.33 0.20 0.98

58 1.90 1.05 9.44 69.48 4.97 9.80 0.11 043 1.64 016 0.13 0.21 0.67

59 1.42 2,18 10.83 70.04 3.82 8.12 0.09 0.20 1.7 00 007 0.6l 0.86

60 2.62 3.27 11.84 59.68 4.29 11.24 0.47 0.32 4.02 0.00 0.51 0.00 0.71  1.04

61 2,33 1.63 10.16 69.39 3.00 9.22 0.19 0.50 1.89 0.04 0.10 0.11 0.66 0.78

62 1.03 2.74 10.50 67.14 2.90 6.87 0.24 0.61 3.94 000 0.2 0.34 1.14  0.82  1.47
63 1.86 2.85 10.32 58.86 3.36 17.15 0.29 0.41 1.80 0.00 0.32 0.15 0.92 1.73

64 1.6 1.91 9.73 58.72 3.61 14.17 0.33 0.42 4.63 0.08 0.00 0.00 0.69 2.41 1.64
65 1.66 1.86 10.17 64.74 2.84 14.66 0.19 033 2,20 0.06 0.04 0.00 0.67 0.59
66 1.68 1.92 9.53 68.92 4.06 11.00 0.12 0.58 0.8 0.03 0.30 0.08 0.93

67 1.21 1.01 19.49 63.02 3.17 075 1.09 0.18 5.77 0.00 2.23 0.35 1.00  0.73

e



AlsOs

MgO Si02 KO CaO TiOz MnO FeOz CoO CuO SnOz HgO PbO SOz P:0:
68 1.06 2.40 10.79 65.92 2,74 13.44 0.23 0.11 2.23 0.00 0.17 0.15 0.76
69 1.05  2.57 13.25 59.71 2,20 14.36 0.21 0.80 4.77 0.00 0.38 0.00 0.70
70 1.00 1.53 10.89 64.36 1.71 8.54 0.62 0.51 9.13 0.00 0.04 0.00 0.97 0.72
71 0.09 0.68 8.26 67.66 4.39 3.82 0.30 0.18 7.82 0.00 0.33 0.38 1.89  4.21
72 1.76  2.43 10.42 65.67 2.61 12.13 0.23 0.41 2.70 0.00 0.04 0.08 0.98 0.53
3 1.37 1.92 11.00 68.05 3.13 9.72 0.14 0.26 3.13 0.02 0.12 0.26 0.88
74 0.93 2.40 12.10 59.14 1.63 15.88 0.70 0.51 4.533 0.00 0.22 0.00 0.76 1.20
5 0.58 2.36 11.47 659.47 2.17 16.77 0.60 0.41 3.22 0.00 0.48 0.00 0.95 1.52
76 1.75 3.7 11.58 57.54 4.07 16.656 0.78 0.65 2.50 0.13 0.00 0.00 0.64
77 1.36 1.65 11.75 64.88 2.47 10.00 0.55 0.46 5.17 0.08 0.58 0.02 0.82  0.21
8 1.22 2.3 11.29 63.15 2.54 12.20 0.43 0.58 4.52 0.00 0.30 0.02 0.86 0.53
79 1.50 2.01 16.43 64.12 2.44 6.156 0.56 0.21 4.78 0.00 0.00 0.13 0.88 0.79
80 1.40  1.14 14.41 52.80 2.66 11.84 0.44 0.07 7.68 0.00 0.32 0.00 1.32  5.91
81 0.87 1.74 19.69 61.03 2.23 3.69 0.97 0.20 8.22 0.06 0.00 0.13 0.79 0.38
82 0.99 4,18 9.04 55.38 2.37 15.69 0.52 0.52 9.97 0.00 0.11 0.00 0.59  0.63
83 1.37 2,11 10.47 51.05 2,75 13.65 0.54 0.47 12.58 0.00 0.3d 0.10 1.19  3.40
84 1.52 1.73 10.32 66.12 3.77 9.25 0.16 0.47 5.06 0.00 0.37 0.47 0.77
85 1.34 2,51 14.01 55.09 2,15 16.25 0.42 0.70 5.50 0.05 0.33 0.30 0.76  0.61
86 1.65 1.83 14.75 60.70 2.26 9.33 0.53 0.16 7.36 0.00 0.18 0.13 0.73  0.39
87 1.20 1.44 14.36 56.86 2.22 4.06 1.07 0.37 17.46 0.00 0.06 0.27 0.63
88 2,16 1.67 14.87 e60.61 2,52 2.13 0.83 0.29 13.54 0.00 0.48 0.15 0.75
89 1.24  1.66 10.87 64.93 3.54 1048 0.67 0.42 4.56 0.00 0.43 0.36 0.85
90 3.69 1.17 10.49 69.67 470 7.20 0.18 0.19 1.49 0.00 0.00 0.34 0.87
91 0.92 3.35 11.27 61.29 1.80 15.48 0.42 0.58 3.69 0.00 0.5 0.00 0.64
92 .55 0.93 11.04 72.94 3.8 5.95 0.19 0.11 2,16 0.12 0.00 0.19 0.93
93 1.66 2.91 10.89 60.72 2.66 16.11 0.59 0.67 2.76 0.00 0.24 0.18 0.62
94 1.46  2.41 11.14 66.40 2.63 10.24 0.18 0.34 3.37 0.04 0.16 0.23 0.92  0.48
95 .21 2.7 10,39 61.40 1.78 15.66 0.16 0.33 2,92 0.00 0.43 0.00 0.95 0.63 1.43
96 0.06 4.53 12.66 60.76 2.89 6.67 0.99 0.87 9,19 0.00 0.14 0.4 1.10
97 0.15 1.3l 948 173.56 3.7 5.63 0.9 0.50 3.17 0.00 0.03 0.37 1.11
98 1.29 2.8 9.62 58.96 8.26 6.13 0.67 0.8 8.65 0.00 0.20 1.06 0.95 0.56
99 0.26 253 11.78 e4.47 1.98 7.42 1.00 0.81 8.15 0.00 0.29 0.16 1.15
100 0.08 1.05 9.41 76.04 2,62 6.50 0.38 0.24 1.46 0.00 0.42 0.18 1.61
101 1.26 0.61 15.52 69.14 17.11 2.26 0.26 0.08 0.62 0.20 0.00 1.26 1.67
102 0.84 0.58 11.09 74.89 534 0.66 0.43 0.07 2.66 0.17 0.47 0.72 1.76  0.31
103 2,07 0.67 17.156 66.65 7.62 2.69 0,26 0.16 0.36 0.00 0.00 1.16 1.21
104 0.10 1.02 9.09 45.20 0.20 2.72 047 0.00 3.62 0.00 0.51 0.00 37.06  0.00
105 3.49 0.58 16.75 64.16 10.85 3.18 0.59 0.07 0.81 0.16 0.28 1.64 0.98 49
106 0.00 1.77 9.42 59.80 1.65 13.97 0.8 0.92 4.28 0.00 3.61 0.00 1.53 g
107 1.45 1.09 18,76 63.41 535 0.69 0.67 0.01 5197 0.00 0.30 1.05 1.45
108 2,19  2.06 13.97 54.04 343 2.8 0.68 0.58 17.00 0.00 0.00 0.57 1.36  1.24
109 1,33 1.13 1494 51.83 2,83 1.27 0.48 1.12 23.18 0.00 0.29 0.37 1.24
110 2,61 1.21 21.28 59.8 444 0.78 0.7 036 5.69 0.00 0.21 0.80 1.23  0.77
111 2.04 1.20 16.40 64.07 3.63 1.62 0,38 0.19 9.11 0.00 0.00 0.21 1.14
112 0.97 2,32 15.57 58.91 2.80 5.98 0.82 0.7 6.46 0.00 0.38 0.00 1Ll 3.96
113 2.05  5.03 16.09 53.42 1.24 12.69 0.53 0.63 6.83 0.00 0.00 0.00 1.01  0.47
114 2,33 2.6 13.99 46.32 3.15 1.64 0.8 0.63 26.37 0.00 0.56 0.65 0.80
115 1.83  1.44 16.06 53.80 3.71 3.73 0.85 0.26 8.49 0.00 0.13 0.32 2.75  5.39
116 1.27  1.56 19.96 €60.73 2.82 1.58 1.03 0.25 5.83 0.00 0.00 0.21 2.00 0.75
117 1.33 1.48 17.54 44.97 2,13 1.21 0.56 0.21 13.04 0.00 0.31 0.35 3.7 13.13
118 6.56 1.71 15,99 58.98 5,54 1.7 0.43 0.23 6.95 0.25 0.00 0.63 1.02
119 2.60  5.57 14.22 52.29 3.19 15.27 0.16 0.51 4.69 0.00 0.36 0.00 1.14
120 6.12 2.3 15.70 55.44 580 2.24 0.64 058 8.98 0.00 0.32 0.74 2 |
121 0.92 0.43 11.38 €9.86 3.42 6.83 0.08 0.17 3.66 0.00 0.39 0.20 1.949 0.72
122 2.64 0.12 10,22 72,35 3.26 7.31 0.00 0.29 1.83 0.00 0.18 0.34 1.44
123 2.21  0.05 10.15 74,12 3.8 6.09 0.01 0.10 1.71 0.23 0.17 0.21 1.38
124 3.38  0.07 9.3 67.72 337 11.66 0.01 0.59 2,05 0.11 0.44 0.00 1.36
125 0.45 0.29 9.32 69.45 5.08 10.04 0.17 0.90 2.18 0.00 0.22 0.62 1.26
126 1.68 0.18 11.40 71.48 3.57 6.69 0.14 1.10 1.57 0.00 0.14 0.62 1.43
127 1.89  0.19 9.93 74.65 3.21 7.02 0.08 0.21 1.47 0.00 0.00 0.04 1.31
128 3.06 0.29 1076 74.28 3.30 3.33 0.19 0.03 2.98 0.09 0.08 0.38 1.29
129 1.43 0.26 10.97 70.97 4.13 5.42 0.00 2.35 2.52 0.15 0.25 0.53 1.03
130 0.40 1.02 15.69 70.92 5.03 3.06 030 0.15 1.22 0.08 0.28 0.63 1.22
131 0.48 0.96 11.35 72.50 5.8 4.20 0.22 0.75 1.07 0.00 0.03 1.15 1.43
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M.  NaxO MgO A0z S50z KO CaO TiOz MnO Fe0s CoO CuO SnOz HgO PbO SOz PO

132 3.29  1.74 12.56 65.70 9.43 2.28 0.17 0.88 1.21 0.00 0.09 1.33 1.34
133 1.21 1.12 12.09 70.35 6.59 3.37 0.09 1.26 1.86 0.00 0.12 1.00 0.95
134 11.92 1.02 11.14 62.87 3.47 3.83 1.06 0.38 1.7 0.25 0.37 0.4 1.21
135 1.66 1.76 12.70 68.47 7.11 3.89 0.46 0.79 1.50 0.02 0.09 0.65 0.90
136 1.6 0.61 11.23 171.50 7.97 2.36 0.33 0.49 1.00 0.03 0.17 0.79 1.96
137 1.10 0.64 14.75 70.75 6.72 1.86 0.10 0.32 0.89 0.15 0.47 1.07 1.19
138 0.25 0.49 10.72 73.21 6.43 3.39 0.05 0.40 1.04 0.06 0.28 1.60 2.08
139 0.60 0.03 9.56 T74.22 4.76 5.56 0.00 0.36 2.14 0.11 0.05 0.77 1.84
140 2,10 1.38 9.16 70.31 3.42 8.8 0.21 0.49 1.81 0.00 0.28 0.15 1.84
174 3.31 1.72 10.63 67.57 2.82 10.76 0.07 0.14 2.00 0.00 0.00 0.00 0.00 0.98
175 1.79 1.63 14.38 65.12 3.82 9.88 0.21 0.28 2,50 0.00 0.00 0.00 0.00 0.39
176 3.42 2.02 1092 68.69 2.0 9.20 0.19 0.62 0.93 0.00 0.06 0.05 0.00 1.01
177 1.63 1.86 10.62 70.69 4.90 7.90 0.51 0.52 0.84 0.00 0.00 0.00 0.00 0.64
178 0.15 1.80 10.12 67.40 3.70 13.54 0.35 0.40 1.71 0.38 0.26 0.00 0.00 0.19
179 2.68 2.24 10.80 64.38 3.22 10,75 1.16 0.13 3.23 0.00 0.00 0.00 0.08 1.32
1817 2.62 1.28 10.70 69.81 3.8 867 0.16 0.21 1.58 0.00 0.21 0.00 0.00 1.08
188 1.62 2.27 9.58 69.71 4.22 953 0.15 0.27 0.80 0.08 0.17 0.47 0.00 1.15
189 0.44 0.56 12.41 66.38 4.00 12.03 0.17 1.57 1.59 0,12 0.00 0.00 0.00 0.73
190 1.69 094 892 70.12 4.04 11.81 0.18 0.08 1.44 000 0.23 000 0.00 0.5
191 1.44 1,44 10,89 71.36 3.73 9.18 0.00 0.00 1.00 0.11 0.49 0.00 0.00 0.35
192 1.68  1.13 9.43 64.41 3.39 13,58 0.27 0.00 3.27 0.51 0.8 0.54 0.00 0.97
193 1.74  0.30 12.57 72.77 5.21 2.89 0.46 0.15 1.71 0.39 0.4 0.56 0.00 0.83
194 3.32 1.14 13.66 70.13 4.80 4.06 0.28 0.22 2.07 0.00 0.00 0.16 0.00 0.15
195 0.80 2.07 12.41 64.15 3.25 8,17 0.28 591 0.89 0.67 0.00 0.00 0.31 1.08
196 3.70  2.23 10.05 66.54 3.15 858 0.30 2.22 219 0.00 0.00 0.08 0.00 0.9
197 1.03  0.54 10.15 67.79 5.10 9.51 0.12 1.56 2.60 0.11 0.02 0.03 0.001 1.4
198 2.65 1.31 10.06 69.81 3.16 8.49 0.35 0.65 2.07 000 0.22 0.00 0.00 1.23
199 0.7 0.41 10.39 68.56 4.68 11.41 0.12 0.6l 1.55 0.09 0.38 0.00 0.04 1.06
200 2.7 1.48 8.48 67.39 3.49 13.01 0.18 0.63 1.33 0.04 0.24 0.04 0.00 0.92
201 0.13 0.41 10.48 70.09 3.92 10.79 0.17 0.26 2.21 0.19 0.00 0.29 0.00 1.07
202 1.58 0,76 7.49 78.79 3.17 5.18 0.13 0.13 0.92 0.00 0.42 0.32 0.00 1.13
203 1.84 1.31 12.33 66.06 2.62 11.44 0.18 0.75 2.11 0.00 0.41 0.00 0.00 0.96
205 2,40 2.20 13.55 68.15 3.26 6.39 0.14 0,20 2,03 0.00 0.02 054 000 1.12
206 L7 2.29 12.78 69.04  2.58 7.16 0.35 0.89 2,40 0.00 0.38 0.16 0.00 0.79
207 5.20 1.06 11.31 68.20 4.09 454 0.39 0.35 3.52 0.00 0.19 0.41 0.00 0.74
208 1,17 2,75 9.58 60.98 2.93 18.66 0.27 0.45 2.59 0.00 0.00 0.00 0.00 0.73
209 176 2,38 12.22 66.44 3.63 9.13 0.32 0.28 2.15 0.00 0.06 0.23 0.00 1.42
210 3.20  1.24 12.27 67.00 505 513 0.41 0.49 2.38 0.16 0.35 0.60 0.00 1.72
211 3.22  1.96 10.18 63.79 237 12,74 0.21 0.7T 3.85 0.00 0.17 0.00 0.00 0.8
212 1.3¢  2.54 12.48 64.96 2.69 10.12 0.81 0.15 3.65 0.00 0.39 0.03 0.00 0.83
213 2,79  4.86 10.28 49.08 3.99 18.21 0.17 0.51 871 0.00 0.00 0.00 0.00 1.40
214 13 17 7,39 72,19 4.43  8.04 0.26 029 2,79 0.08 0.23 0.69 0.00 0.71
215 1.62 0.62 13.98 67.75 7.69 3.31 0.11 0.19 2.43 0.02 0.24 1.06 0.00 0.97
216 1.04 1.32 11.82 64.93 3.36 13.00 0.24 0.90 2.6l 0.00 0.2l 0.00 0.00 0.56
217 2.00 0.7 7.58 20.37 5.12 2,28 0.38 0.97 39.43 0.00 0.26 0.48 2.8 17.54
218 0.50 1.21 12.73 59.27 2.36 1733 0.64 0.34 10.26 0.00 0.47 0.00 0.13 4.75
219 2,51 0.66 16.36 67.30 8.20 065 0.39 0.00 1.60 0.18 0.06 1.54 0.00 0.5
220 1,19 1.57 21.44 64.44 2,74 070 0.52 0.00 6.38 0.00 0.00 0.58 0.00 0.43
221 0.43 1.69 14.32 64.38 3,32 10,29 0.71 0.28 1.7 0.00 1.55 040 0.00 0.85
222 1.39 1.81 13.15 63.63 2.63 6.12 1.47 0.77 857 0.00 0.15 0.00 0.00 0.31
223 2,13 1.36 18.67 54.22 2,79 3.27 0.58 0.39 15.12 0.00 0.27 0.44 0.00 0.75
224 0.40 1,91 15,79 61.58 3.79 2.02 1.26 0.33 11.05 0.00 0.36 0.63 0.00 0.88
225 2.28 3.28 15.11 57.20 1.14 11.46 0.7 060 T.44 0.00 0.10 0.00 0.00 0.62
226 0.70 1.51 11.83 64.24 4.16 12.41 0,51 033 1.8 0.41 0.62 0.66 0.00 0.76
227 2.21 1.66 15.53 63.26 2.86 1.57 0.66 0.07 10.72 0.00 0.16 0.37 0.00 0.93
230 1.82  2.06 18.00 52.556 2.41 1.48 1.07 0.68 19.95 0.00 0.00 0.00 0.00 0.00
231 4.46 5.09 11.83 31.71 1,57 3.5 1.10 1.27 38.39 0.00 0.20 0.00 0.00 0.8
232 2,21 3.19 15.60 45.94 2,20 0,97 0.83 0.83 26.75 0.00 0.24 0.66 0.00 0.58
241 0.81 2.87 12.76 59.92 4.09 12.43 0.11 1.79 1.46 0.20 0.48 0.73 2.20 0.14
242 1.81 1.10 12.47 67.95 6.09 6.82 0.14 033 1.24 0.12 0.00 0.00 1.43 0.51
243 2.58 0.49 12.76 1T0.60 5.39 5.40 0.11 0.42 0.8 0.11 0.00 0.06 0.87 0.35
244 2.7 0.5 12.32 170.056 5.28 5.61 0.08 049 1.01 0.00 0.10 0.00 1.70 0.05
245 1.3 0.96 13.3¢ 67.24 593 7.78 0.22 0.27r 2.02 0.17 0.00 0.36 0.00 0.39
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No. Nax0 MgO AlOs 8SiOz KO0 CaO0 TiOz MnO Fe0s CoO CuO SnO: HgO PbO  SOs  P:0e

246 2,50 1.21 13.06 66.32 5.22 7.93 000 1.66 1.5 0.00 0.17 0.06 0.00 0.33
247 0.44 1.31 12.38 69.32 4.95 9.32 0.12 0.21 1.00 0.00 0.18 0.00 0.00 0.77
248 0.46 0.38 12.78 70.43 5.04 T7.11 0.29 1.33 1.43 0.00 0.00 0.00 0.00 0.76
249 0.32 0.55 8.36 67.26 8.06 10.31 0.28 0.44 2,99 0.43 0.00 0.00 0.00 1.01
250 1.03 0.86 12.53 65.21 6.38 856 0.21 0.3 1.3 0.16 1.03 0.00 1.73 0.66
261 0.09 0.17 6.54 53.95 543 3.42 0.00 0.76 0.85 0.36 0.43 0.23 0.00 27.64
252 2,22 0.00 14.31 71.57 8.27 1.30 0.10 0.00 1.56 0.06 0.42 0.16 0.00 0.02
253 0.40 1.13 12.14 63.61 7.48 9.69 0.00 0.65 1.40 0.03 0.00 0.00 277 0.70

254 0.66 1.08 16.20 58.13 5.91 12.72 0.14 059 2.54 0.07 0.09 0.43 0.94 0.50
255 1.83 0.36 13.55 70.82 7.03 3.89 0.12 0.28 1.41 000 0.00 0.00 0.72 0.00
256 1.81  0.3¢ 17.17 69.06 4.97 3.15 0.19 0.00 2.61 0.05 0.44 0.00 0.21 0.00
257 1.93 0.62 12.50 70.72 6.29 5.52 0.09 048 1.19 0.25 0.00 0.37 0.00 0.04
258 0.83 1.35 12.40 72.13 3.7 6.69 0.20 0.9 1.50 0.00 0.03 0.00 0.00 0.12
259 2.52 0.00 12.17 73.42 5.24 4,32 0.05 0,11 1.73 0.15 0.00 0.30 0.00 0.00
260 2,59 0.33 12.75 72.44 534 439 017 000 1.06 0.08 051 035 0.00 0.0
261 0.30 0.39 14.00 68.15 6.00 6.94 0.00 0.58 1.53 0.18 0.28 0.28 1.37 0.00
262 0.57 0.00 11.31 74.16 7.10 3.14 0.06 0.94 1.00 0.03 0.00 0.00 1.70 0.00
263 1.32 0.08 12.39 67.55 7.3 6.27 0.02 0.32 3.8 040 0.20 0.09 0.00 0.00
264 1.93 0.04 12.58 73.34 6.74 2.35 0.18 0.20 1.09 000 0.29 000 1.26 0.00
265 2.17 0.00 13.46 68.556 8.78 3.16 2.28 0.41 0.87 0.00 0.47 0.00 1.27 0.61
266 2.73 0.57 12.49 66.85 6.89 6.24 000 0.13 3.27 0.00 0.04 004 0.00 0.75
267 0.04 0.81 13.02 66.17 4.51 6.08 0.21 1.16 232 1.56 0.66 0.00 2.7 0.73
268 0.82 0.35 12,98 72,90 5.35 5.98 0.09 0.11 0.66 0.14 0.00 000 0.00 0.63
269 1.76  0.29 13.63 T71.55 7.34 3.33 0.15 0.56 0.3 0.00 0.42 0.02 0.00 0.24
270 0.35 0.03 18.37 68.64 9.22 0.84 0.15 0.23 1.27 0,02 0.23 0.26 0.22 0.17
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