B & W OB M oW 2
BF ¢ BF 5 B M B2 % B R & L b

W % | ot

® b+ B

A+ % + - @ R

.'-.;{BI

-
* A
R

2R
o RS RES |

NER R TSR3 |

SR
o

=4 = #8 -
SRR ES] s

= = &
AREFAERBAHUEALAE BRE S L

mEEE R







§§1)

PP A
Bt ¢ B % & M B

oW B

w L 4+ B
7]

A + % + = R

z
¥

o SR SRR

- RENBR BB SHE
RS B SRR

2w
F55
EE E15
= =

ARFEZFABRAAL BB AT &

Lt
7




.
e

wpw wad FEA rRE PP A2 NEE L% A4 TR ARG R gy TR nee w

i bhe e ub R AAE VRN SE4 RN BRE GRF #pr by (40 ha 40d

rw LA LR Bhy

— . i
“ﬂn.- Mﬂwm q..‘...............-...:-.2:...-..4. W ven ame 4 e i ey ank me O Lad Er EeE ATR RN ART e ead SRT MR AL ARE Guy SRS PP A0e pug Fdy RELpRs e . [ N TLR T LN TUR Y TR _

(1) BmE-
{8} .,mm

(N KRR

NEr gae vrn ok .“ﬂ.

W RN e R EEE NG REE SAr RS mnk BHE iTs WEE bug vad ERR

W ¥ abh dagars prroems s Sk aky bbz WEE BRR FET LER Fds pha FRL L L LT TR R )

[T L]

FL R TI TEP

R O S L S R LI P | “

whe mirk b g FE FEE S RAL wan TEE LER GNEAAR dad bar

LR LR LTI N Y

TR I

LTt I PR N LT P b

a Nar bar ok

W nhE ARG pEa BRE hmm PEA Sd bax bEE FRE 4nd BER PRE GRE SRR #VF SR 44N b4 fuk Tng bee bR e

Amwv %ﬁmﬁ:- WYE BES BEE rag pdF FPe kRS Add aky BRa TR Y N oA REE Ak REE By PRE VEE AVS REY bpw HEA EEG R3S B bas SR ek BRL pra pRe ake adh R Ay Pk wry BER Pud g RS

P ST TR T PICLL R L)

LR 14

MU A YNA BRg A4 RaT FRd A Y

Tha aryw

ST

Fis gus dgp

Y LEk Apr prg Bak pus PRE BRE SEF A0d vy SRR PR ANE OHE aTe

(o) R oo oo v oo

Mm‘ v a*&&z mﬂv L § WBE Y33 paT was pRk IR ghy EF AV & Ty an

FITRTLN IR TY]

Pr oeng £0) BebbEe bup ke 484 Y68 ARE 4y GNS Tie men HRE GRL 2OR AL WL Fan PN VeS wap TRE Fre MR AL per bl ey P R TR LI R TR t#ﬂ
[ET T R

wEn PRg pFN AFE Wy A Bpp SRR Fws 40 R Fea TR

mdmoanh Ak g BRE TR AT FRR BLE AEL RN SR aan AL r--n

wha PRP WAR KL Ann ARw (48 ATs FRE FE ARE ANd ANT FRd REE ARG GET SRR pAY gfr OO R

(0 aﬁ,uﬂﬁﬁﬁ:. wan 4e v vhe ghs Vb

LI ITR TS

YRR ~ Q

wau dar gaw

was Bua hlE Phs XRE PAX Wh ey RER R

va &ﬁz&.ﬂﬁ wuk us $op bus gkt wra MEE BEE BEE BUF ke vRE AEE PpE ra2 Tha bav Shy fa biedbr BRE Fad any #Fe van

B T R L | .3

ATV ﬁﬁz ﬁﬁ-: e e AR BT 4EE GTH SRR TR BTR Bug ads Nan gus vus Bk rhy sts ek e Ay b [ b WSy pEE Fha ard Sir VR TEA BRE RAR REE & P TR



€ K ®E m K

Amv ’ﬁﬁ“....-- WEL O3 whs euTns wra 438 an a0n ve dpe e ..r.._.. wos bmb bee 2us nes bhe BPY BB o4 Rbe e84 UA

Aav Hﬁ*ﬂgﬂﬁ::! Bor nar mes NBG S2n bes boe wun beh --....w ine Bas ANU wak el ook thr be

A—ﬂ_v %ﬁl T T Py -..a!ro pea ke g Far A FRa hes Brs WEY bhn ke AbE BAE NEa PAR Wk 000 VPR BE VIR ¥ sde e

RN N EHREEEEEN--

(1) MR - aéfié?ii%ﬁééﬁég.

(&) m&ﬁiwm...

() #EM!E.“.._ Fom e aes ens 00 sad s i b e e ans o0t o0 doe o
(D EEES .

(E) oM -
ecmnmﬁm .
(ED) SE AR oo e

R e ﬂtﬁm%ﬁiﬁmgﬁﬁﬁgﬁ

——
E‘ a—-. ABE SEE SES WAV ARE S04 MM D¥E 4R B Rkw ey REE FRP BER PR FTE Mis wer bes eay dun mer ek W

| (1 V_ﬂﬁﬂﬁwm..._ -

1]

W obEs e A0 ..." TR TR _ :ﬁ“

LRI LI R ey T e i m_A

¥ wew wae wan wam vun Wes | _x
LT NI TR TP =_ —
L I TR ."-o HET eh s PEL VRE FA% yap PEA A0S S08 Sha BEE GED BNS SEE EPa MNm AA _: *

. - boEre v RS N A aae =—|q

FAORSS wan S04 RN R4 NRE TN U Mke 0k mme FRE BED BRE RES BRD RER ARN USF bhs A65 BB she ha BA S50 FEE BRA ER8 444 bia mer —n_—ﬂ#
ABE RS KAS SR A RN RNE A4 da Hha Tug rak SRR FRA BAE TEE RS Ay hnp G0 BT NEE 4 mae hke TS =._ _-A

. ora 3“ ___A
BAEERL TAR fin WAa g 442 CNdE ars ARE wka =_— h

® BEA RO NS SRS BRGSO RES muE GUU BA4 Gbs SPU NS NRS WES MAP RSN AkE €8} Bus G4b pae FEY ARE GA1 64, S48 Bou hbr wms mEE ven 0 #be bin bbe BBE d0n nry RPE BAL S41 B 14 rm ans P45 BN BRs sbe ...L—mln
L T P T T TU TS TN mo

#oe Pre nas ban E___"



A u ﬂ v ﬂ ﬁ e Ard BEE mpa Whs man PP AR R Ry pbg Sha PPE BAE THA SEF g FEE Pua NAa TEG SR RS Ny ABN RAw nkd Pen Zp 4FF PR Bd% BB Biw Bai mps u- LERALE L] .... Pk Bk HAS Srd SR vy mmn AT BEA AEE RRE BAd PUR VA ks drs aky FRA Las au0 Wmm

. AMH _u ﬂ&&g T Y0 S .:..... BAH SLA ASL S dha Fb iy BN GRS TR LM NRE REadbk FRS ann dde new Rrd due SFF dEn Bag v..; L R TR R T T PR PRPPS mw

R 1 r—
Hﬂ v ﬁﬁ B L P PRI TR FE TP T Y] ......- e ..... -_.“ [P, .....-.. LT PR PR T NEs PRy pRR FHA .... nas bha .

5r arn vad eoh bas rdn v run uE wRe ws ban a vae wha T e

1
FEORES e SLE BRA MRS pds ARG GRE FEF ok BAR RUN npw mbr Fa D TRA SSE wdp bam FRE Baa PEE FRA PR Eq\f

BE REE dma man FHE S dhbocky BB BRE TR A S84 SBn FEA ABS NBR BA a4y Mba UAE ALu pEy REG mln

Y T T T P T T TRy

M A AR S TN = e |

(NY) HEEEHR H NS I rer cve vur tes nae rom wan ans von bas ars 600 s ot smt bus e 1o vvm s o

L P P TR TP RTT R

() WHNHEE - et v 4o a1 o

HETRE REL SMS AT TR SR FER FRr VR F A 4Bh BBE GRE Nid nnd PR R PRA séa dkE b by nrn Rde SF nba bdp puy bym 6k BOE aba rud PEd 08D TTRLIET

ALH.V g BEe s cue #B 10a mms Pun e an Ada BN Wi M3 NRA Kb 4Ep aus PRe BEE DRN bup BB NEE Dva B0K nks nne Bhu VR Sbp 00 RS ARA NS SR vk ke e P Nwn AR brn he WU s re vha bap bbe dee bhe BB TUr AR R RRE fde bad S8 1a s phm pes .._h—=

-
Htv i R L R R L L L L T L T L Y

A4 AR SRy WRR URR FRA AN RES R dns s

Ag.v ;'E: FESE ARG UL ERE ha KRR NEE Fis BL Niy G40 BRE RSN S%a 4vd SRS LPE FRs Shu RN spy BRi ST ARE GBa Shr AFS Sia AEE SEn NSt Ane nre bhe e VLS MG VAR Ris mes s Bue nEn PR PR BEd WEe M6 FRE BRe abs Bee anp :-A\.._\
. .

*AEE BN PR RS SRR nEw MR sk £ 40E BBy Ras ANa BPE FRR d#% d44 o odn s 400 wpm Ny pre suw HEE BH1 IJHO

AL‘,._ !”Z%:. WAS TEA Sdn Up MAL W vAw TER HRe b SR SRR REP YRR SN Sda A0 B sda SN AEw b -

(TN TURTTRY LR T TTR Y TRy

() B MR MR T B s 1os ceo on ces ver ome one av swm om0 m0m 0n a2 ot

CL U L TR T L TR T T P P PR 1#u‘ _“

ﬁTu "E«H&ﬂ*-: Py -o. - Jc-. $0% 685 4be Are AN pes mws abm TRITIITE T -.o. B R R T T T e A T u.*H_ﬂ

$PURE SEU KRR NS dn BEE e may hes wr bmr bun 40 Vrs M Ay Unp PPA M04A4N FRA WER GRU AR VRN REY Sua pEn NKS A0S Gha VHO WED VRO VRS 100 SRR b46 Bue wes .au._\

Ew !.N‘.!‘. "he - Bas A0v MAURTL HBa WTE cur 1An A00 Gdp Bhi S0 B wAE W0 Hip S0 WNS ED BN i Gha 483 Abs 1E8 683 Bha Fhe Bay Bhe Nke D04 NBa V4 bas Taera ot Fhn 00y ben bhe dbe Bhy g i g b g, -.. W dae aee {Lﬁ.

MR T X gt



2 O & ®E m K

() DL GAIRR L
O T E—

S TR ——

() S

() KRR

() I KGN R e
Aﬂvﬁm%

caEw %im‘@ﬁﬁﬁmwﬂﬁzm@@%.

¢ ‘_._‘



o

7L

Klmmmpawns

\mgﬁ

e

HE 5 ~ S B - ﬁmﬁmmﬁmé,ﬁwﬁmﬁﬁ&fﬁwg,%1&¢gzﬁ B Eisdg ~ o)
NI o 2 4 M ~ S B0 QR4 LT ~ BB ~ BEAER - MELKERIENL o BREONE - HE R REEW
R - SR ~ A SR O B S BN I+ REGHE » BB ~ MRV B ~ B TTE BRI TR o
PR R R A AR o 1 IR ~ BRME ~ HEFANE - | EESHNSPEERCE Y - | ELGRAEE o
RENRPEERR o fﬂ+n¢mﬁ:+1a,mkzmﬁ ~ R e B - B o 810 ot - G - G - BRE) - B
BRI ~ e E S Ewmtfi ~FEREE S - G R - | B R | R | M | RNE - B
REds o

RN - IE - REENN ~ Hoks o BREEEFEER - T EESEEE ~ XEXRTET o < EBIZ
ok P ~ W BRRKE ~ TER FEEEN | ~ o KRR MR SRS ~ CREE o MBS NS
W RNREREY | S~ KRLE | BENKIP o R ~ e BT o o BUBNEAE S ~ EEHE - EEEN ~
BN BWMRANTE ~ MBS - SR EOE RGN R - EEEER S LRREEE  RERSERREE
RS EETRENN o EREEYEHEEN | o BRUEEY ~ & ERSEEE ~ S0 XM RS - SEEES ~ B
uﬁanzx&;

B B ~ BRI ~ IEB R E T ~ CREICN IS IN R ~ DEERERER o 1+ $E ~ SRR Loy ~

R O R ﬂ




- B 1
BE ~ BRI ~ B REH D M TENE ~ EE DRI o 0 HEMHRGE ~ HHHNR SRR ~ RN
SRR ~ B o MBI ~ £ X <CH ~ S B~ SRR - R o waHeiRiE ~ | e
ERQEONE ~ESng ~ 3 | @<MDE s ~ ME#@RENE - Nz o aiﬁﬁmﬁ,aﬁﬁﬁ ~ K 4 P
~ERREW ~ DEREE KATER S - KB ~ BEHBE ~ ERE<BE RSN o KEMRIE ~ L8R8 ~
zﬁﬁa&ﬁgﬁﬁznowmrﬁa,x ERRBY ~ N ~ MR ~ FEIERN ~ #HRK 1S o
R ~ DT O  DEKEHES ~ EREN ~ HRNEEY ~ RS T ~ R o MEENE ~ e
~ FUH A ~ TR QTS ~ EELIR ~ BT ~ HTERE ~ MR R ~ REDWBE ~ LEWTEOR ~ SRR TN
B o RN ~ MG SR ~ IR ~ B - SRR o AR - s - WA ~ K
mﬁgoﬁ%m4ﬁ DR ~ SRR o
1) s
mamﬂgﬁgmﬁﬁ SN R ~ FETNEER ~ 5 EE E R N HEER B ~ BRI N & ER -~ ﬁﬁz%ﬁam,
RESEHOTER - SR M ~ X R RN - SR PR I o RS - <) R ~ KT ES - SRR
IR~ KRR ~ REEWER ~ KR RE o 2 KB E ~ DI ~ XBRRREENG ~ E5 2~
SR - EFEEYNNERLN ~ DEEKEENREBERCRREE Y ~ BB R SSEES FH ~ S5QRDEHNR
RIED) o (WEERR | )
(B) P
[ R~ RS ~ SRR - DEEERD ~ SR ~ CHBEER BRYE TR ~ $E iR « H&i(E ~
B jnak i E0WE = R3S 0NE o | MESLKERK BIEQHE » 1 NG RITER 2o - MR - X (RS DRI o 5 dmilay



W ~ R AL o BERIRER ~ RERHE ~ ELEY ~ CHRE ~ SRERE ~ HEREN T ~ HRENEE ~ REN
RE ~ERE <R L0~ EREEDER o REONGRIIY Fi - $TED o LR AT DCEKBTEENTRE ~ %
REEVIQ ~ EEEHONE ~ EE<KEHE o BRI ~ KB ~ HHKS - RN ~ B
RIS RRARORE ~ HEHRE - RERE ~ SR | § - REME ~ HQRIT ~ HH@ R ~ iz
RENEKE ~ SR CHRCRE o RHEERICR ~ o DR S 0 RERRREE ~ ERIER - SR PR AR o ]
AR ~ BREERER o RREBRNER | B ~ 8@ o | R RGN RE - R HEES
- SRR © RED AN OHBHEKE o LEREEURNEE ~ RESHL ~ BEENS ~ B RO$E o BRAENH
WEK ~ ERERE o HcEREEEHEKEES o

BRI SRR B ~ B | RN - 2R DB DNE - BEERES o §RI2H | ERR
N ~ M FFRERDH o RSN ~ JECRLTRE - CHESTR TS o SRR ~ BEER N o miEH
HRRT - @REE - E R S o IR S T ORI ~ R KT HE - BRI - EEIER o ST e
o KEHE RYRBWER ~ ELBREENER<KRE DENKENRERTN - IRSFLVREKCERRER ~ 55
PRI B ERIK IR EmN e o

VIR KB SRIRIRITINN S ~ X | N ~ k) | BB EEES o TXRRISER - LIS
O™ - LB I o mamnmﬁ%ﬁﬁﬂﬁﬁﬁ B B ~ KR R o B -~ RS - B
SR ~ SRR ~ ST ) B o RIC SRR ~ GRS - ERER I o2k |~ 2K
RIS RN ~ @ KEE ~ BRI ~ R 00 ~ SITEN O - B | KO ~ B K BEG  id iz
0 ~ RS ERER ~ SRR © S0 ~ 8 et~ HE - K B - B | W - KR

B R B Bl



R =l

T - MR EERTRUBERLICH o etk ~ E MEREENE o HEH ~ KRR QUKL ~ 2
ﬂga@tﬁﬁaﬁﬁm D AR BN ~ BLE R EENE IR BEEE ~ E4H ~ B S Y EELo
NIRRT KRN - B RN EE - RS R - REEN R - SRR ORI ROR
TR ~ REE LI ~ EL RN o BRI e BRI ~ RN G o LR | ~ R0 @B ~ ER - WEK
4~ EEAMIRN o M QHK | § - FREHOROURTR - FENRERGBOTH ~ RDVE | £ ~ KERN - e
MK ~ LITE IO E - BN ~ SRS ~ S R ~ R ~ B o BRI -
e ﬁﬁﬁ4_$ ~ BB K ~ B ERICAE ~ SRS ARIHE ~ B QGRS ~ NI o

SMRM BRI AR K BN ~ 8 | FEENEE o RERLIOBY ~ B HY ~ EXERY
EMREHE o LBRE - SHRWER ~ SESHE ~ THRINCE S D1 - ECHRE ~ ERERKERERER 0 %
mnmm4mwﬁﬁﬁ£ﬁﬁ,mMﬁa%ﬁﬁﬁmm,mﬁ%@ﬁﬁ%ﬁ%¢ﬁﬁ&ﬁ%,Mﬁﬁﬁomm%ﬁﬁﬁﬁmﬁm
I o MBS | B ~ SOKORF ORI o SR K500 - ELEERE - 02 - Depiesduse
B R o RO HOTH - KESWEK ~ B - STEREAHRED - RO ERSERE ~ R ~ X
& - KB - Eﬁﬁﬁ&&ﬁe K NP R0 S SN IR o E IR ~ NI - ¢ ) &
R ]I ~ BT R ~ SRR « B ~ SIS | WY o ST RO YRES ~ RY ~ REE -
i - BEEE - HEEE o HEDET ~ BOR BTG ~ HEEIETE ~ R - THE B ~RE R ~ i
Lo - A o BRI ~ EUE B KR ~ 4T HER ~ sS4 - B | R - IR o
RS FNSERRIEN » SR T M ~ B - 2 B 0 SRTEEKER ~ HARSS R KB OB RAGRIRER
BRA) 0 MU » EITHWI ~ LK ~ KT EPN - HI00E o LWREH ~ QERBRER ~ C O QR ~ EHEIN



o ~ QBRI o WIS R A N B - RE< N E o MR ~ NG ~ EHRENIGRE ~ BRENETH o
¥ BRGNS ~ SHEKLRRYEEN R E o
DHRECRNE HLEBRINEN o X HEBENYE o WIHERIE ~ CRIIE ~ S R I ER T -
REKS ~ T o QD BRI H - RIEH ~ B - AR ~ SN |G o BESI0 - B
2N SN 0 YIS TR FORTEIH ~ RERE ~ 4 TR0l - BETHRNE ~ B4 HRO S ~ QL EREEN
| B R ERKIH R o
 EEE EHEREIERKYE - DENENE ~ EREKGHEERRRE N ~ DEENG Tk ~ T RERIERE
FEKERN o DRI R - R o IR ~ R DRI o S o - B - ~ BEARIRIEHK AT 0
BRI ON ~ SR ~REEENRIQIES ~ HSRRIQIE o BIRK £~ | & - RAERE RN ~ BT E R K
B - EREEAEN ~ REKUET S o HORR ~ BT RESNE o KD ~ L AETER - BERNE ~ ¢8R -
EERENIGRE ~ R CONFE o BENE ~ SRR E . ~ ERR T RCNR S - Tl H RN
Ekdo
N) KR
RENPALFE QT DR ~ D BHH 0 RLWCRKBIFUCE NKEK ~ BRI R - BEC R ~ 2Bk S
Gt~ HRAEH ~BHES o XERETLERABN ~ L R HEWREHE ~ RPN ~ 55 ~ TR | ~o
HEE B ~ S BRI © EMENK S ~ C o N RNEE ~ Rl R R RN K ECES o HERITR AR ~ EREY
B ~ BRERNER - R SRR CRAN ~ DRI R o BEINITE ~ ZE MR ~ XSS - K
KR L « A0 o WRAERH TS | B ~ DR o 3K IQUHEN ) ~ SIS » DK IBE o N4 B YR ~ D
E NI =



2 o RO 4
ﬁmﬁZ%ﬁ,_%ﬁ%ﬁﬁﬁhﬁ4%% B | & o KBTI - BcBE R - RN - @ﬁmzkﬁﬁﬂgﬁﬂz
5 o EXMIHANEL ~ ST VLI RAE ~ AR ECRN RN o HHEHET ~ C SIS REHN R ~ Tl
BB - M<K ERE R - R IR - HE R RN o gEICRTINE ~ KRR - BERER | R~ ERRE
R - MR | @~ EREES o TR CEEN ~ 85 RAE - RH LB | BEEXTERNEE . RLYEERE
REHE ~ ¥R ER<KE TR R - IRESER - BENE - BEREE o QAR CREENEN - @R
TR - ERUERNCRE - B ERE BT REWRES ~ EEONSTES - SEEPERLHIRD o R AR
FREBT) o

() B
| XHEENRED -~ EHIRRNE o ) [ NSREE ~ BT I0N - KHEER ~ $EREEE | BEH o XERREEY
% ~ B REAN R - B IRUERIS ~ ERREHEH ~ R IR ~ CEUNEE - FEEK - E5E
# o PRDIWIEE ~ BEHS ~ KELNERFSEREN S o SERLENE ~ SRERK X5 ~ EDERE N ~ Hig
Y SR ERERRRE o SR M ERE - CRBEE - i Sk - RS SR - SEIN S ~ SRR
Sl B MR R ORI ~ SR o S DRERBEEENT~ | BEHE o FSRNER - S E ~ Hiediug
.%ﬁmﬂﬁam%ma @ﬁzﬁ,gﬁﬂfamiioa¥@m;ﬁma SHOEH o HEEHREY - SR - R
RHQE - HREEN ~ BERROEEREI - ORI - TRRKIHEL ~ | D8 o ESERHN - KEXE » RS
FEREEHECARE  BRESRE - EEEGEEOEKEE ~ XREERAKT ~ FREE ~EL TRRHI I - B8
RERHEN o EEEES ~ CXRBEEREE - CHDRYCEH o ¢ 98 DEU- RSN S o

(P ax



. DERSREEEESE ~ K Dokl ~ DR - SERE  KSEE - RREH - BE ¢ T IERENN o fes
BB R ~ 2 B - T SIS ~ RN - IS ~ BRI BRI o HE BNBIEENAE ~ R S o #f
INERRE ~KENBE R ~ CRTEE ~ | SR o FREENE ~ FRNEL TR ~ ETTRER K F4TBRN
B o HRER IO ~ SHEKEE ~ RICHENRRBTIEE ~ BHENE ~ ORI ~ Kk SN o s
LE ~ WEALCREY ~ ERTENEREL Dok » SHSE ~ R - HIRCNEREKS o AHBTRNER ~
R ~ IR ~ DT - T - I ~ BN R ~ KR E N REEHKREE RN -2
_m§a$,mﬂgmﬁﬁzxgmﬁ o BHERNATHWENE ~ FRXRNE o RIS ~ DL BEEEY ~ TRRRER
%& - ERELESYER ~ INEEMTEBN ~ KBELRERBNE ~ BRATEN ~ QLHL ~REWE - KRN
MR - R 11 IR 4 0 R AN o BAENEREAM - KEK | - RCwEeE - St - N
¥~ RENET REEELTEN o HEHCREKEEN - BT ECNSRNT o SREST PR ELSLRER
R H RN G o TR ABLEER ~ DHWE ~ HHE% « RERREEE ~ xmﬁﬁﬁvzw,x#mmmf 3=6
ERECHRETR ~ BKNEE o KENBEEAREL - RENELS ~ HHE RRKE ~ EHRE ~ HERRNTEE - 21
<M - BRI - TR o FEENEE R ~ KR ~ B0 | BT o ERBRERES - QTR

o 0] RN - BRI ~ EERAENDS  WEEK R

(1) Bfwe |
RN ~ R < A - R - AR ~ € TS HERBRRLA ~ B0 GHNE ~ SN ~ B
BEHER o RECRENKK THLE ~ KHSQRENE ~E7RK - B NE B ER< O ~ CRBRREBRR ~ T -~ ¢
m_ﬁhimuagﬁmxﬁﬁ BN QBRI IEN I B ~ SE SR TR NZE ~ SR BN - RN
# 5O R 3



o B K B 4
o M RN R © KNG RO RO RN BRI SRR I SON IR SR AN D00 0 ~ G 3 <
KT © GHENTIERR ~ KRN ~ B ~ M R » DN o o
(B) M 1 N KR

WAL SR B B ~ NI o T I IR R MAEN SN0 o QUM ~ SRR » 10N ~ BHICH AR
W BN - AN SE R ~ IR R RO S ~ W SRR TN ~ K A0 SN - R M M ¢ 0 B
- AN ~ A N B © K VI ~ AT ~ EA ~ SRR o A WD N ~ G
RSB B S0k N TR o SR 1ok N I~ BB o ARSI = ) M » RN 0 WRKEC KR TR ST REENG
1 A - 0T G ~ R RN © A BRI RN R R IR 2 ~ MR i
B ~ SRR TN R T ~ R B4 © XN ok ~ IR ~ IBEIT ~ MR SRS ~ B
B - BRI NRHET » 1 o WSO - SRR ~ MU ~ RN ~ KRS - SK R
& o HRRKR BTN o RECABEQON SR ~ SSRRAR ~ KO EBR UL FBHEY SHRW o 4 1EH ok
NS » BEEOB SRR » NS RNGE » R TbRERE N o

| ~REANBENK € SRBERERENE ~HENMREE o REHRESNEIR ~ R (K50 EH ~ GRAN
o Ei SN FEE SR ~ WERE - R | 1 o A R IR KRN § ~ SRS
W I ~ EXE TR N o

Vo~ RIECEN M R0 R ~ N IREH B o SEEIESE IR ~ SRR o NS ~ IEIR ~ b8 M
o AP HMAC ~ E A YRRk HIR o RGN ~ K E F RN ION FIE ~ 0 IR B R A ~ S
T~ R BN PN ) o IO IESRE M ~ M S E S ~ RN - | REYIE ~ ARSI ~ RN



! REFES - HREFERFIOKNE QB ~ G BT EmN
H.mﬁzzﬁﬁﬁﬁ_ﬁﬁﬁxﬁmﬁﬁwZidﬁﬁ- BECNEEREH ~ BRTECREK B -~ gSenKiE
R ~ BAHNSIE - BREO KR ~ B i ~ PRE - R o RERQI N Rl - g
EREERD ~ ETRSNEGHE - BRAR ~ CRERKNL ~ SRRHFE o LRKBBUERE ~ PHHEH ~ 22 EN
<K MRNE © KRR ARRTNE ~ RHEHES « BERTIUKEER o BRETERNE - DRTKFERHLNE - T
BN - SRR o SIS NS S ~ SRS ~ DK ~ EHQEENEE ~ HREER ~ REF L
S EERDER TN H R T SRENSRE - SEREIOHKE - RELE o BNEPERIE K ~ DR TEE
R ~ SR I I S S I - MO AR - AR RN R ~ B R © e
S - Ripog bl REREHE ~ B O ERAENG ~ R B | RHE - | BECRE ~ ESH S - HR
ok - R ISR - REICHEE o ST R ~FEKIRE TEEH S RO N D EIE - RENEREK
D ~ B EENDRE o BRI REEN ~ ORHRE - DEREIEY o LR WL R KA - SOREEN
RREEE - ECHGREDEE - REFHE 02 BHIBENG - REHNE SO BN ELHE - YEESEIRREL @
WIS - KEIKEE - SRONSKSZERTWN o SPEDEFE-RECNEE ~ REEN | 1 - Be0Ekma o
(N) BN RE I R |
KM HENEE - HAREE ~ SN ~ KERICE o Ha 0N ~BREENKE -~ SR§F¢ | ~B5%e
T BN~ | BRI RN ~ RN - | EEERREENG - BESHREGENED ~ ERELHENEHRRE
€40 o B OB BTREER ~ KHESCEH T o | ERPHEY~ | GRTE Y o EH N U~ DERES
~ RECHYNEREEEEN | R - BERE o KREEAMBEE ~ EOREA ~ RENTDERERKRER S THEN
2B R R <



® oy ow X 1o
Bo mﬁgaﬁzm,ﬁaxa%ﬁg@iafoﬁ¢¢ﬁzx R RRE N E ~ SRR o imiiE - RRa
|ER B - | BE | KTEND ~ DI - BT ~ HEEE ok ~ RS ~ KRR - MR
mmo&maﬁ:ﬁmmﬁﬁxafﬁﬂﬁﬁ,gmxﬂ%&ﬁ,mmm%ﬁﬁﬁ$ﬁ - KRR o B IB - Bl
WU~ LN ~ BT SEE RS MR EETE ~ DK R R o EITRRENR - HE DR NN ARSI G
MR ~ - ERYE - R I WRENEQ RO - o o HHIHR - mmﬁwzx;,ﬁaz&x S
SRECIREREBRE o SENSLBRENT -  EEEER Y R MR N o SR NEE ~ 2
RRE ~ RS ~ b - £ R &ﬁ¥ﬁ$aﬁrzmﬁmm Befinek | (R i R RN M o S
R VBV R ~ R RS N R x%ﬁﬁﬁﬁﬁm$m%§mﬁ;mz ~ BN ~ | NN
" - m&amﬂELmAxma,aﬁ$¢m@z%ﬁma MR RENK R - Kiask ) |5 BN | i -
HEERE S - IBREE ~ KRR AT ~ ML ~ RL LN R - ~ RN S R RN B
u&ﬂ,aﬁsga;ﬁ,uﬁ%ﬁﬁﬁ - FERELEEN « ECKEKIREL NG ~ EREES ~ BRBEER TR
o S HOA N G o M EWIENER ~ FUORENDE ~ S8 DR o
(IB) BN

SEEISRGEE - BRHUSEARYE ~ AR EY o SEBHRIVREL ~ BRI ~ KREEH ~DERERD
B - EEUEHE - KFREY o EREBISURRLD ~GEERK - s ) N B R s N T R B - Wi
N ~ SR RIS dir $ 2 SERD ~ HREER o K USSR EEEREN - SHHREE - KEEFSRESE
HEREREN B o SEE - ~ B8 SEVE IR - BN m%ﬁxﬁzsg&m@mﬁzﬁﬁmmaﬁ@@%zaﬁm -
% RN ~ BEFC ~ KREHE - %ﬁziﬁﬁ%ﬁ RO ET - REREER o EETENEN $F -~ KRER



ﬁ@ﬁﬁmﬁxﬁmﬂﬁww,mmx%wm;ﬁaiﬁﬂm%mmwjﬁmz%m%,%@%%,mﬁﬁﬂw,Eﬁia,ﬁ
-S4 B - HESIEE ~ SIS - LT SEUREFRE SR ~ BHRNER - | HPIEHL - HNE -
m%x,“m&t B EIC RN ~ FAK K o SRESNED ~ BEENER ~BOENYE - Sl ~8% |
ﬁﬁoﬁﬁ%ﬁxaﬁmzmwﬂag,ﬁﬁémﬁ ERHEHREERENDEM ~ DOHMOBN B ~ RS BN
wﬁxgﬁ,mﬁ+aﬁz¢@aﬂ,iwaﬁﬂ@ma,mvﬁﬁqﬁ@oﬁ@$ﬁgﬁ%m2§tm BEEBENEES o
S8 TRLENESREL-EKIEE ~ HRSENEIE -~ 82K o BEBEEEEKE ~ 0% 4K - ST CEHER ~ 08
% o WEIPRELN ~ EEEEND L TEEENTANE ~ HE R ~ CHHLENE DED o S SHN C e ~
mﬁﬁﬂ_ﬂﬁo
MESSER ~ BECERREREIC ~2EW o EIN - DUNFE ~ K ZERTLENRERETRIEE ~ £
IERERERE o KRN ~ REVEDENET » EhFENDrER o JE | £52 ~ ERSERRIHEKKE-E | #
) - ﬂamﬁmﬁﬁzgxaoaﬁmﬁxzﬁ T RS L NARIEGENR o EONKIERI ~ 5 RIS o
N o RN ~ DRICEENEE ~ COREENS o
| -~ EERENBE %Zﬁﬁ&ﬁmm BRGELIOREE ~ REND ~ SN EPERIELSTNRD ~ RERBK
IGHENBEIEN ~ SO MK o BENGKEL 6 THH ~ SEIK NG EEQRIEN SR E ~ K HEREB ~ 4#
B - SR | AP RREEERY - CEEQEE o SRRXERD SERAN ~ BEENEHIOKEE - CHEEEH | B
,azﬁg.%mmﬁ FERNES TR ~ KR | DLEENER ~ B AR RIKENRE o RXERES
R ~ QRIER o REFQR B QSR DI ~ N ~ B0 L B E 1 ~ Rl ~ MR R ENRGE S
F © TREITH LR L BN ~ EREC K ~ BNEDGEENE - FEELITRKERD ~ SREMED ~ B I0RER
O oM OE Il



= B W R 11
Emsmzz SCICH N BN - S A N QR B D R N R
BN B %mmﬁxmwmmmﬁﬁ FRE R E R HNEE - FERAEQLE IO E ~ RS R
St ~ N - R R - B4 o aa%xamzn@ &mwzﬁ@ﬁn DELHNDHECE o ik iR
R~ K TSR NIGRERIEH - SHENER - éﬁaﬁmzzﬁmﬁ o RiERPREZNEE ~ BITIEN B ~F
awmﬁv,%ﬁmﬁﬁwmmﬂ%,g%sgﬁ_mﬁmﬁﬂm@ﬁﬁgy 20 9 B PR AR O ~ | B
wsmv IR ~ KT TAGRE ~ BEERENER GBS c HEREEREANE -~ EZRRED ¢
N R R AN R - mE2£$m,E%ﬁmﬁﬁaﬁ B T ~ R ~ MR SN ~ AR E
&mZMO%n¢ﬁ&mﬁﬁm¢ RS 4L B R BN AN ~ SRETER ~ BRI - FEEE o HYEVEW
S -~ Exzﬁammmﬁ B | B o
- RELENER ¥ SRSROKEERERERE D ~ FERRDRYE ~ BN ~ | REEKRELRE - ﬁ%ﬁgﬂ
B~ | REKEBWLE ~ MEBERERIE o JOREEEH ~ SRRTER o mﬁ&&2x1,mm RENBRER ~ERE
NR = xmﬁﬁﬁﬁﬁmomﬁﬁm%gk IRH R B ~ BEUEE 8 ~ BRI - ﬁﬁgmwmﬁmr R N SR
QR -~ BIOHRIERE - IR - LR RIEH ~ B A SN ~ SREHRY - BEHRE o KEBLENKE -
BHEEWENDNER ~ FEERTEENRE - $maﬁxﬁaaﬁﬁmvﬁz EDENCEE - R < - Bélai
EN R ~ 8 K RN R~ B RE - BEENEEN R - N ERGHN SEE MR ~ TRLERREY
- BERNE <SR RR R 8K o
2~ MEEENER CRREEWRE - RRAE ~ DieRKEE zﬁﬁ&me,eﬁﬁTmﬁmZﬁw&ﬁaZﬁﬁ
ﬁm£aoﬁwa&m§mﬁ -~ REANEREL ~ BENE ~ EXEE | SiE - SRHEMEIENIE MR RN ~ RE B E PN



K ~ BN o AR EBEEAREK - KEXREREL « RRCRAEHE - PEENEE - ERENFEC
HFEE o SNIEEABMEE ~ CREKTE - BHEE ~ ELTM ~ UEREHRITNE ~ AEHHEND o ST
KB ~ BHER ~ YERE ~ BIHRE ~ RPN ERIE CRE - GRENTEH ~ SRERBNER ~ N ~ B
0 - ERER ﬁﬁfmawﬂZ%Wﬁ%mﬁﬁzﬁ BN ~ KESRABEL - SRENRER | BLES - sl
B - BN DB ST RO RN B - ENRED ~ $7 | RIS - ¥EREONE ~ HEQUELEN
B o SONKIERW ~ GHEHEERH ~ HREKNG ~ TREEEX - xmﬁ%,%n%w:rﬁﬁz,ﬂQW¥,mﬁ&z
2 - SENMTENE ~ FEERET - CESE - REC RIS o

o CHEEENER ExESRKEENRE - SEREER ~ SHENE ~ RERE ~ 6 | BRSERERIE ~&
CHERNE - $<RE o EEASEHENE - DERERNE T - THE SR - LENTEE - XEERELTLE ~ ¢
*abéﬁﬁZW%,ﬁﬁmﬁﬁaza,m%ﬁ7@f,_émmﬁfz% 19 o BBIIEY ~ REE B SHIEHTHA
~IERRSH - RECERE o WEEENGER FEEERAE SRR - ﬁﬁﬁ 3 A RIE - RN SR ~ SN
L1 1KY ~ RESEREC DTEREHEHRC R RN - KRR HHBTENR ~ 2 SRKRLHLN
B o SR CHE ~ GRIEH ~ $RND ~ TRLEH ~ TEEUREE L ~ ELREREE o FEBLLET BEHER
n RSB - - B ~ MRKER o LR B VHRGHES ~ TEEIERULH ~ - RESER ~ EEX
KR SRR » HEREEREES o

(=) GENSE

RRERGE ~UIERE - DHAS o NIEMH ~ KAEEFLELE ~ ERREN - ERER 0 N2 6 ~BEHNY

ERHRCF RS ERT ~ EXREEFERED o SRUBEL SIEN TSR BEES - SO RSELRETENL S
A oW R P



2 OB oW 1=
a_ﬁn.ﬁ%ﬁ%ﬁ&ga,xmxaﬂﬁgq:me@mﬁﬁ@o%m2§ﬁ,mﬁa,mﬁmaﬁgm,%ﬁm%ﬁg
8 - LI - BEINGEE - T~ BT~ R ~ SRS IR TIRN o W B HERE o (1) e e
WA o WENBEE ~ K& ~ R ~ TR ~ 1R~ - ﬁ$zmﬂ,@¥ﬁ KRR ~Eae ~ s = T o~ O~ B~
EERR REHREA o HEEEENERE o (1) RRLPRERE o HUN K~ EE IR SO - RENRES
o EIR R o (1R o B - N BRI ~ R ~ SRR R G E TR F RN o HEIEER) R o &
uﬁﬁﬁx,ﬂﬁﬂz,mﬁmﬁﬁﬁm¢,ﬁ%ﬁﬁmﬁﬁgﬁ%&ﬁﬁwﬁmaﬁﬁamg,@mnz,pﬁgﬁo

EORGE YR

S SESEFRIENT | CH - BEKDTE ~ | BEKEET ~ BHERE ~ DRRERRE ~ FHHEI ~HE
e RS 5 A B 1 £ - RO 0 R T S - R IR s
KB o

S RS ~ TEERE ~ BERSHEH<KH ~HEES ~ HEERYE ~ TR EHHDR SR ~ NERESRH
- E<LETESNE ~ R EREEEE ~ SRR < ~ SRR S » BB <LK - BB HERE W
TN ~ RIS SR o R AEH ~ BT 0 IV HE ~ RIS - RIS CRR - ERIR KR -
B ~ RN SR ~ SRR RIS o

Wb DETHNEY - FREE - ERNTREEEHEN o gt SR~ RYEERE (EER | B) o RLEEKEHE
- B B - S HEH <A o BT ~ SRS ETREN ~ QAR ~ EROERE KA -2
RE+ 40 o ST MEH R o RRERNEL o o BN B ~ KRN E ~ HHRE ~ RSN - KR EREY
o SMKAHFE B | EHENE ~BEB< | HE<L - SRR KRR KRS RER T ¢



.ﬁmqw%ﬁmgamg%ﬁﬁﬁ,aﬁ#moﬁﬁﬁﬁ,x&m&mﬁwm&x&ﬁﬁz&%mafﬁﬂﬂm,ﬁﬁﬁﬁ
S ~ SR ~ 0K B R - IR HI ~ R ~ KRTH PN ~ EXAREE ~ BERHRENG - &RER
R -~ B - QR - R o TR ~ REKREEEE - KHRE TR R - SRS - BEEY -1
MO o REEIE R ANEK ~ SN0 ~ EEBERKTEES - ERRLGELR ~ KRFE ~RARE o Mo T ERER
e YRR - ERENTED o |
O ROTRS ~ MR E - QRERHTH ~ GRS ECRYE - QRURI - TR - R o AR E -8
TR o SRKEK | ~REERBSEHLENK ~ | H 8250 ~ R RDE - QRREER o MINRE K= REH
BENGE ~ 26MH< OB o
O OEE ASREEE -~ KEREK |~ BESE - DR CEEE - TN | HRRE RGN B SR B
| EHRE - EAA ~ M - T R o BT - BICRLE - GBI ~ BEK 4 - D REENEE ~E
FHEES o BENTRRY ~ DEOOHEER - SRSl - FHOREREEO R ~ W T -8 ~ K4 - HEE
REAE - K BEERY ~ FEHE ~ WS EBRERSREER ~ FREK o M O RRE LD SEHH EHERH T KR
o

BRRH R DRAE ~ SE AR - TEY - RBEREBRE - HHEE T ~ S CEHER - o EER
W RREE - TRRE - YEFRQBRE - TR ~ NEER - REER o WREKE ~ ERXRWNK ~HB@R | K4
,Wﬁﬁﬂﬁ,mtA¢,Emﬂﬁﬁ,ﬁfﬁma:Eﬁomﬁﬁwmﬁﬁ@m,ﬁm*wrmmﬁ,%ﬁwmﬁ*m,am.
EH - ARRE - EERHEE MBI o HHEH ~ ERKNSR - EREKE | KEL o HUAT | RYE - HR0T
R~ RETHP ~ INEFEEE ~ERED ~ %R BOHH - SRAKEL o

2R B o | | W



ER N K
NORER RO~ REE KGR ~ EHE I o KRR - HT R L T e K | 8 - AR
CHE< o BRI ~ B< B RIEENG ~ REBE |1 IR EREETH ) NE © SELEEE RSN ~ PREW
mﬁaxwﬁ_gmigﬁo
E8 SNHSHNEEREEEESEY - AT SHRMKEN ~ CRENEE o SNEKRRERN - mﬁﬁm,ﬁﬁ
ME ~ £ RS SRR B O ~ HRE RSN R ~ HRRI 5 - E KRB - R o ERERY
B ~ @R N ~ K AT EA R EENEE o B RSB RNEEHES ~RHEENY - ROFEREERRY
£ o AL EGEFEE - ELUNAE) - ENEERERIER ~ X ERRGHTE L - RENSEES - EpRELas
NI o ML EGS REEE ~ ERES T - FERHSARRT | SEINT o SERIEECHIS SRS - HENR
F RIS o ERERE - B2 SHENE ~ SERKSHHN ~ CEREENSR BRI o TREN VMR E | -
A - REEE o RS SR ETRRN - ~ EEKEE o T 5 - S E SR S N ~ KB ERKE o
FEREEN D ~ QKT RE KM E N ~ TRBETREE T4 ~ XV EREE R G RN  SRKEREE
WA A | 2 R o D R HE L - R o B S IRERY - SR AGHEE
i ~ RN ~ e S o
HURTHISE
HURE ~ MR SDHER ~ ) - USSR TREREHERSN o SERGELEOE ANEEN = -
RRSER - M T HUER o EFREREEHCH ~ SUEHER K HEE ~ SRHK ~ 2 FRE | 8 o B
B - S TS TH - BORRE<REEING T - BECRE - ENEREHEER - BHEEE - CEIFE o BER 4
HEONTEN B ~ BEEY ~ KB o HETRELNE ~ ECRNE ~ BRI ~ B R RER TR - $B



TERE- ~ $ERRE SCRRE o HYHELEANEHFEFNELRERE ~ o fBY ~ BT EmEK - CBEE -~ i
SRR R ~ YR RS o

RIS G 4
e mﬂmﬁﬁmmﬁm+z@m%_%,%mﬁwﬁﬁ,E%wtmm%omﬁaﬁﬁﬁﬁm¢m,ﬁﬁﬁ@Agﬁm
MR o

s BCEE R EEES ~eH< 1~ SR IR ~ B CRDT IO ~ RE < ~ HEER o R
<) ~ R © A RIEH< I o 4 RN HIT NS S QSR - B B S - U+
HOR ~ SRE< ST H BRI 0

W DERED - WUR) S - ERE TR BN - SRR SRS M HEEE o BB KR
T4 o WATIE L ~ M EREK  THENE - KHDHER ~ DERETRE 0
| OEK SERENEE - HEYEENEE - BEEE &xmu@&@¥ﬁ ~ B o DT YTHEER - #1
R o N - SRR ~ B o BTG EORER - SEEEEER - BEWE ) L o SN A
,1*x§wmwm,xﬁ PRI o IEE NS ~ SR R E R - S B RN o

HH SERETEEERGTNE - I - RECH ~ R R 0 BEK LY | ~ BB KRR | 8~ 50
| SR | W - RS R o

BE GRRECD - SETRELRS - KR 0 BEHE e |+ EHNT ~ KRDWEE ~EERENEER
!nﬁmwﬁé.ﬁﬂhﬁﬁﬁﬁqlu#ﬁo J,:)%Z.%,ﬂw:.m;ﬂk%mmm.maﬁ ZEMENE o

il BESZER -~ BRAONESUCE ~RKE TN ~ HEHLI ~ X2 HEREE c SENEGETLEE o

2w R [ A



ER RN | R

- MERFEY - AAEET ~ T RE S ~ 2 MEmEHE - o BRS¢ SET OB CRT S ~ YERWERER ~ CEBRR
o~ MR ETHRUKES o
ERER SEREERRCY ~ERECR o SR SRS RE < ~ RV ~ @RS | R R
ﬁﬁm&ﬂ&%ﬁﬁ REH | ~ HEO SRR - & | PR IJRY o

N CEESHENEESENY - KBRDEH o SEK | & ~ ERKENE o TREEE N SHBNE -  EEEEEEN
4~ R ﬁ?ﬁﬁWﬁA%: ) -~ ! SEHH 0 B 20T B e T R - %mﬂﬁ_ﬂfnmr%ﬂ&ﬂfswm%ﬁ.ﬁw%ﬁZmnﬁomv
U IEGRE ~ ERAR ~ SRR o SRR RESREHEHREORBEER ~ DAFIHENTE - CARER
HHNEERHE - CREIHED o

ROLBEE

P RERERKK - SEOFAVEEEY BRI o REIIEE | & - SRYLCH | S8 - T8 - B
E WS o BIEE ~ HISEH - BRCHRTH o HUMTEL ~ ANHES - RPERK o

B MTERHE ~ EETETIENR - TERE - BHERR o ¢ NEHSBER » ERHKHE 0 SR 18
,Eaﬁﬁﬁﬁz¢ BiEwEMme

wa ENEERREY - S8 e WA BN E - R B o B - SRS | & o
R ERE - R o GHER » S DTN R ~ H S EER o

B 34| i~ DEEGEETE ~ SRERETHE - R TR EICREER o TR EIEEE - URBERE - 258
B E R B I 0 ECE R ~ BRER - EREENREK - SROREERS o
ORI ERNRES - TERA - REEE - EREEE GRBEREARE ~ BHCEI - ~ QIR - BUCE ~ B

Eie » #EH

ﬂ
rfn



RS - ERENH RS o
R GRENREPEHSER ~ PREREEE ~ SRR | AN - PRSI - HCH o Riusk
_TﬁaﬁWﬁmﬁ,p&ﬁﬁzﬁ,m&%ﬁ#_mmﬁa
ERRH BRRUELEKHEE - SERE « N RE KRS c BESEES ~ WK LS8~ | 80~ EXEHEN
Hg® o | EEPE ~ BHBEES o HEFRBKYR ~ - HEDORE ISR H o o BB - M -UHEREND ~ ERH
KRETH R ~ KERLSEE o
%ﬁ.&ﬁ@%%ﬁﬁﬁ.ﬂﬁﬁﬁ%{ﬁﬁf?ﬂ%aﬁ HRENRR 0 BEBHIEECK ~ MEHN o ERWE | ©E
1 - g K O o BARBEER ~ FE RS o BEBLEHE T ~ KETHER - RUSERER-HE KL BREHH ~ 7
:ﬁﬁﬁxamﬁ,%*ﬂﬁmw@ﬁo%x%mv,m%éﬁﬁﬁﬁﬁﬁ04@ﬁﬁ;¢ﬁaﬁ2% ~ RESEES SRR o
FRETRERNE - RS HESH L TRRERY ~ BRYE - BERE - BER G0 | TRENKER o
B RN G
ﬁﬁﬁ%ﬁ &ﬂt%ﬁﬁ%m:i& ﬁiﬁx.ﬂzium LR R B O K AENER - SoERIr ~ R ER o N~ EEE
ERES - BERK  BEA<BEEZREE ~ HERS ~RBERIE 0 0 BIFSE Y - QB2 - REBERB R
_,ﬂiﬁng&, TREENEED c ENRRE GRENETE ~ SICHERRELCCN - ;@$m4&mgzﬁ,W%ﬁ_
ETED ~PEEER - AURRE B o SEREEN Y I ~ TR GRELREEEED o
BEEREKRRERR R H L
HREKRERGE ~ CHRERL QTR ~DHNEHLE - BRTHIH o RRBEFASELEY - SR 8y
xaa,ﬁﬁﬁwxﬁﬁﬁ B | CECRRRNE D ~ EEE ~ OB  RTEE S INSHER - 2
EN-IN | | R

ek
S



ER-EW - | 1O
ﬁsﬁ%ws,maﬁwmﬁmmm¢ﬁ$z,%w$ﬂoﬁ ZHENG - KEHEEOEY - BB - R K - TiEmy
BRD - SREBEE - FEEKNBE c KESFEBRFEL R ~ 56 | LEERTNY ~ENESHBEE - REER
ﬂOMﬁﬁﬁymﬁﬁmzﬁﬁwﬁao
| REUBRERERERE T - EHRRERK S  KEDH - LRRERE ~BITH LR ~ HELN KT -
_mrﬁw;z+ﬁ,mﬁi%,4ﬁwﬁ@ﬁ% o WBWEREY ~ S T THECR KRB ~ QHEY - =i
MR o GRREES ~ BER R - SRESENRHD o

R IR SR B ENRREE « RREEHATRCE ~ M= SER RS - MK o EEES - B
Ho RMMMERT I+ - ENERTE - S THBE - SESRR TR - SREL - ERE - FRET e o B
_ﬁ,4§mﬁ FEK L ~ EEEKTREES 0 SERECT ~ BRHIEE - ST 8N ~ S DS - e R

~EMEHE - O | GE o EREIERGE ~RNT L - AESERE o BRI - BLSEENEED o

ﬁ#&?ﬁﬁﬁﬂﬁﬁli%&
BN REE R REEE e - RRENEL o MomEER o o PEIHEINED » HEKR o BN EHHWME 2
B - m%mmmam o BB RE IR IC R - ~ EK R EIEG S HIE ~ IR ~ I R o L IeHE
make- DEREBEEDH o BLKEL - SRRTRD ~ GKEK ~ TEBBEER » FEERELEEF ~ KH R
R o

‘ﬂ:'l'

I G SO K S ~ e SIS o B DS REE ;oﬁﬁ¥¢%%ﬁrkmm ~ H&HR
CHERE ~ HEH<EHEH - HHER @+x¢ﬂbﬁ$,xﬁ @@hﬁﬂﬁﬁﬁ# REIERIEN o Mg

ER |8~ < EE - SR - ﬁ&& m% HERE » M1 E R ~ 8 | REGIQ ~ BT - 5m - ~EREET -



FREE - ERERTH - m;ﬁ%@m - I ND - S ~ E R ~ 24 - SRR o D | ENEUKS
e - O ~ IR L SR - DR E R - B H - CRENOY - AEEE R ~ ECHE ~ EHLH
SR - K rkmzqoarﬁﬂqa,kﬁ4%,mi%$ - BEED G ~ HLANDRE o SESEL L - HK
B - EHERHE RN T S - B | MR - R CRENER o RRE U - SRR -
M= HEND - REETED o SEHI - KR ~ $EE | BRERHEHR o

RS EEE R ERES - ﬁﬁﬁfafr 6 ST R - EAER - BB | ] H< SRR SRR

- EOHIS o EHFE@E - SITHEER -~ SREE - CREEREIKC ~ ERE KR S RER BB © HIOK
B ~ SRRBL PR - EEHR ~ ;E.w4 SRR ~ BEL ~ RN 0 TR | BURREHEIEN - - &8
£ RS DERTERLE L - HSF - RE VR - EUR S ENTIEE - SERIERS o REBRIPE
g - FERRRE T o TEEER - MR AED o

B | - EECRCBTAR - FRRERLSE - HEER - RE LR K

%
4

= o PRI Y ~ BER
omhﬂﬁfﬁﬁ,ﬁﬁ@ L - EEALHN ~ RIS EE ~ IR - < R - mESEEE o
I E I i - S
uﬁwmg% ﬁ@ﬁmfﬁ AR NEAL - RS ER o SEERPHENTELE - $EKE - Kign)

s,
iy nie n *rom g d st L gt "y Wi Tk . 2
RN ~ BEED ~ BEEERR - RT3~ &3

—
m&ﬁnm ..... r%miaﬁu%m,Wﬁﬁwﬁwmﬁﬁmyﬁiaﬁmm,mmﬁwaﬁwﬂm@gwmmﬁ%,@%$

2 oo o® RN



ﬂ foR B AR
~4TIOAREE R - MEWME ~ SRR ~ SRR BTN - SENEK ~ SRR o

DB R L B G
ﬁ@ﬁ%%#ﬂﬁﬁﬁﬁ#%+£ﬂmmdﬁ 0 .ml.qm%,JMuj# ~BNEHD ~HMTHERHER 0 uﬁmﬂ}ﬁ@ﬁmﬁ
SR ~ WEECRE o BREE~ EERE » HRAFENECL o BB -~ RN o ﬁ_zﬁ#ﬁ? ..m &3

B BEEENEN - K EEENEESe

DM SR RR B ~ SRR o MENCY S ~ RGN
I e R ~ B G B o IR B S B A
RANCK ~ B KHN | Ko

ERDELMEEE ~ EREEEERTRE ~ BNHEDS ~ EHEE - PELW ~ S E<E o KEEGLERERIEK
- BRI - R TR - ESRE ﬂﬁgg,mwﬁZWﬁo
| R IR DR o B 1| g 4 |
._Jﬁﬁﬁ,ﬁa%@maﬁszaam_Emmpnﬁ%ﬁwﬂ HE EIO WL 44 ~ SERE - RIS
~ EBEN o K TEH ~ EREERELRI T HRKTELR T ~ BEEE ~ R HIK - B E0H - EIER KK o REW
BREY ~ FRTAREER ~ 2R TEE S ~ FHRECIT o

REEH ~ HRENREN IS ~ BRI S TS - SRR TR SRR EN % - BT
RME ST SCHAN o o RIEE IR ~ BN o

KEGH ~ ST REN|+ 5~ EEFHEDCHHES o SRRKX R T ECEEER - CHERERR - SREREY
o BAEmREEE ~ BT NE o

R %mn%ﬁgw_%ﬁ% KRS o TR
h@ﬂﬁ@ﬁﬁé@ﬁm&mﬁﬁkﬂ



KERGE ~ SRPEED ERELRY - S nEHEAE - AEEE - BRERCERE o SRR HBE ~dlo
AEER » EHENRRE ~ OHBESR ~ SEESELEREE ~ B R S - S - SRR o g
B ~ FHEES ~ HER ~ RIS ~ THEEKE o SEHE ~ EFERRE T M - REEEN S W RE
R4 0

IHRE - SREEER | T BOEE - R EEE 8 o MTE< SRR RERS - SR o X4
TR HENIOKEE ~ EERE - CRENEH o 811925 | BRREN ~ S TUCRECS ~aiem 1 1% o G
S R ST B ~ DD S e o S o i R - GBI o

SR ) RS U | R G

RATEE | RS TR 4 - DU ~ TR 8 - TR WEERD ) O IO ~ SRR AR o W
B ZIE ~ SHEER - ~EH-E EHEIREES o B nELEY - HEAN ~ & FRETEEN ~ EV<<HH -
B ER T ~ Y BE 8 ﬁ&ﬁm BT L ~ MBI o RREER ~ FENRR- 48 ~ EQERER ~ Lz
| B - RIENER ~ KGR o HEISERSE - R » ET TR ~ BCHR ~ TEE NN - R
I o SIBIT SHEIIH ~ BHR S ~ SR M o Eﬁ%@k ~ R ~ K RNEE o

IR ~ RN (R R - - I - T ~ S - %xiﬁoﬁmﬁmﬂmg,.
ﬁ&ﬁﬂﬁ%:gﬁmﬁ&iﬁﬁﬁm%om%maaang_f%kﬁﬁ%ﬂ@%%iﬂ0@@*W4%o%mﬁﬁﬁ%w
B - EEEED - FEASRNER - EREAE ~ SR ~ CRER - BRENDH -

B S
NI R R ~ HERY ~ N-HRK ~ BEIE o TEERNHE ~ WENER » DK ~ G o BAER L
O oR R R



B o & R e

B ~ IR ~ ERIE AR o Eoaih R | R - 1 B - S - SRR - SR - ER RS
R@ﬁmﬁ:ﬁ,eﬁ$q@ﬁﬁm,ma&%,_ﬁigﬁﬁﬁﬁmﬁmz@%mwﬁﬁw,Tmmmﬂmm&ﬁﬁzi,m
R - SRNERHRRER o B ~ DEEE ~ $5K) ERENEE - L EEREE - K HERSZERS ~ SRR
2 ~ TR o BT | 30 - WBKE o HIEK | # - R G - M REY 0 T RELRRRENEE R -
EREN N ~ CINESE - CRRKEN ~ R | o EIR K - RIEREIR - EHER - ARFHEHER, ~ iSRG ~ 2R
HNRE ERRES ~HHE | BE RS o KORES ~ FEKEE o B K QBEH ~ KEDREREICNREEOE ~ KB
ERIE S o SRIEE ~ b H - SEEEHEEH R S - R S SR ~ R - | SRR
R ~ B E S ~WECHRRRER ~HEEE ~ ZERRER o BREAND ~ERNRBERERNRERS o HEEY
E - KEEE - FEEREEKAE o RECERNARE ~ CIUREN ~ RERER ~ HECRENRERER o HI%
R B EE ~ B FHBRHDLHE ~ BR RN SR R ~ S ST o RESH ST ~F 8K
HEE - DRSO ~ SHERES - BERHES ~ FEEE NS¢ - BEKENEE o R < BEHIHARR &Y
NG ~SEERED o

ERMEGH ~ SREBRRN S ~ ) R 48 - DY - PO RENTK - SEREERE ~a R
B4 ~ ORI o B ~ EREY ~ RENF T ~PESEOMEKE ~ CERFERERE ~HHHERER 1
A,mﬁm*ﬁ,m&ﬁx,zxﬁmoﬁﬁﬂm,ﬁmﬁﬁ,mmmz,ﬁmﬁmm$ﬁ%,mxam%m@aoﬁm&zw
,mmmﬁmm,ﬁﬁﬁmvﬁmw%O%KWﬁ%m,am:%ﬁmﬁ¢L%@mm¢ommxﬁmmqﬁﬁﬂm,ﬁmmﬁ
BRI - HR IR ~ R o SRHERIRG ~EREIK - KR o RRENeR ~HEK<CGENE < Hodie
MARRIT 0 THEES - BDEZER  CEEHWNER ~ FEBEHR ~ | FHERUURBES ~REFERN ~HED ~i8



mxﬁimﬁmmﬁzmﬁmoﬁmﬁﬁmﬁz_%y%%%m,ﬁWQm,@ﬁ@$aﬁ%ﬁﬁﬁ,xeﬁxﬁpﬁﬁﬁzﬁ

BRe-wRES -

DR RS
ﬁ%ﬂriﬁb%ﬂﬁﬁ%ﬁﬁ? - KR B KRN B 0 mkﬁﬁﬁL - HGES ~ SERY ~EY

| AR - L e TR - R - B R 8 - RS O R ORI o BLE G2 Y ELERRG - N B
ﬁ,mﬁmﬁw&ﬁwﬁZﬁ@%ﬁx BB IITRER o SRR HE G - MR - AR R aSNIRRE
- B KENEENEY o
(R EERE
EEES ~ DASE ~ 35 GER o MR NEE ~ 5 FRENER ~ RS ~ BRI o SHHHHTE MR
;ammmgaﬁ,_ﬁ@%@mazwm ~EEAGENEE ~ | RS RN - - ERBRENYS o BREDRE ~
SRR o WE LR ~ HECEY - RERE ~ | BETEH - FER - I & | RERRTEEN
,#ﬁZﬁ%mﬁ%tﬁmyﬁxﬁﬁomﬁm__{ﬁﬁm»ﬁﬁﬁ%zgmﬁﬁﬁ - HEERTES < FRENREES
RO ~ DERSER © FESQEEHEEKE ~HORERERRK o BiESREE -~ # AR AR ~ 2 S - B
B - EHAR - KNS - EE R S - R - RIS HREE - BARS TR SRBEE ~EE
- EEENEEE E ~ EREE - REREKER - RERIOKEEE o GRS - BRER - REREERINES
~ FENQRRE ~CERNEE ~FHEER - - DS ) ~ B TS - W AR RN TS o SRR ek H -
FRIE ~ RS SR - FOCREES  EEREENGERE - R | e K - REE SRR - FERE
- EENCENE o X EEEESNEEYS ~ EEEEUE o GREONE ~EHE - SOHEHE - XEEERL - B

= R i1



2w oM 14
RS - RERENCTHE - 2R ENIVONKBERTELRED o $ENFEHE - CLLHEY ~WHUR - o
EREEPERE - TRHEAHLEK - WRELEFENR © BEIND ~ SO - SHREEH RS  KRTE -1 &
HENSEHCRETE -~ REENONEE - M uR e N

BRI ES
SRR - FEIA o KEEIELFE - SEHHRER ~ ECXFENR - REG# o S B ~ WK eq
R o SR ~ EHREERIRN S o FREHE ~ TERR ~ T T ~ ZIR WL ~ HRE o BORISR
HREIE ~ FE BRI U - L E TR AT EREELE N - CEERVEN | RSP SERER Y
G ~ I ~ EH o SR EENREK S - FEER o | BHE - BERK m¢,m£mﬁmgw&¢ - BEBY
CEHRWCKERT o FREEEYIE- ~DRES SHES - BEF KRBV E c RUCEN IS EETELR - N
B ~ EREER R TRKRISE - RPN o BREE - CREXBNEER - TEEE  SHE ~ L EN
Nitt~ S EA T 0 HEHCR - FE IR ~ FURLKCNSIE o RRERE - BEELEE ~ KB ~ Ele B ~ o5
Ha3s - DEREE o SROENE - BIRIEHE ~ RERERENES ﬁ,ﬁémﬁﬁ@mmmﬁa&%,ﬁmmﬁmmmﬁ
NS - H I O o RBRYENEE ~ RRE K ~ L SR0CE - SESECE - GHEERE TN o
PHEEREH ~ S HUK ~ SERVFRGRIER ~ F e R - E 0 -
0 B R B
BE RS - KEEK ~ EEHER - B<PE - SEQERRENG ~ 2 35050 o FEN) 15 o Bl ~
MR BB RS - BT RER ~ BICEREE ~ K ~ BB R (ERE) - mﬁa¢¢ﬁmxﬁ,
B BE ~ RS~ 2K | 1o SHESRHHER ~ THHHRTEY ~ KEEE S ER B AR o BE



5 . ﬁﬁaﬁ@ﬁ@mﬁﬁga ~ R E R RIS - ﬁ%m%tﬁzﬁaom%mT,ga&tm HER N ~ e
Mo EREEREFTEEE ~RFEREK ~ 2REHABEER - mﬁﬁﬁ m@%@% BEENE ~ BECRER o SHH
Ele i R ~ F R LERHES 0
AKX IR
AXIEWE ~TROGLER | @ T - WENERZE T S SR o EHA YW Bl ~ STIoRKE - B ERP
248 ~ el W G o B E N REECH B~ BENEC X - ~HELEBEEH o BU SO R HNEHE ~ REKR
o REMEER - SR o EEECHN - BB ~ HEXNEE o

e R AR £ S E G
FEREES ~ SRONERL T BEHEEEL | B - FEEES) 8 o MoORES - BT EE - GTHERE -

TR ~ MO - RS - -~ BREK - SREE o HHE < - RS KENTBE R HENER S - - R 12
2o gase s -~ SRR e o SHRKE | T ERKER o BERE ~ EHREN - ¢ TR ~ <o
Eﬁm,ﬁmmwaﬁW§@m+$ﬁ,mmiﬂek §F -~ REEREE - TR HHEIHE ~ B LI LB - W
£ o HEWTHREKE - #mmﬁﬁﬁimUﬁya%nggﬁ,ﬁﬁﬁ@&fﬁgﬁ el B R S B - 0N
ﬁﬁﬁoﬁmﬂgmt,_%ﬁﬁ - GEOHAE @) ~ L RN B ~ HeRER &1 - - FEREEEHL ~ RN REUEGRES
MR FER - REHEEEIED o

BEREK - SROSREEED | CHEER | € BN IXBTHE  B-ISHERNER H4H ~ XRAILEY
W/NE 48 o B 2B RE ~ EER -~ REER ~EHU - HERE o MrEEHEREN ~ HEO0% ~ KERt -
.fAmﬁiﬁmﬁ ~ EREHIOYS ~ TEREE ~ ~ RRERHE o SHRE ~ CLBRHK ~ EKITHE ~BKRER ~HR
B oN B _ _ 119



H] O O B AL

FRHKHE o SERE - FrBERE ~ BRE TN - R o

LG ~ SHOEET B SEHTB T E ~ R - SETE - B MBS - RO BN
ML - REES ~ EHE | T - EREN c BERY ~SRSENKOCKITDE ~ KUK ~ 20l - W
SRR - ¢ RNSEH ~ RETH o
T RBEReEs

EHREEE -~ CRETERN I HEREIRIDEN  SHES ~REYR o &ﬂﬁ&$2ﬁﬁﬁﬁm R R
RO ~ S - ERRICH ~ BECHEN | £ o HOE B ~ B EE< B - RN - BEEHENS ~
EREQCHK ~ SOEHEENM R o

(ML) SR B B B

SBEMIEE - ZERGEER BUE N - STREICENRIE ~ SR o

B RKREVC BB ~ MO RRE S - ERER - BEREE o SRR O RREE ~ TR o
ETIHIN - SRE<ER - SR TE | 0~ KR - BOEERS W - KRBT o EHESERNER - $EE
- ER G - R RS ~ SRR KIS ~ HETRANE - B RGN - ~ K o B
R ~ BT S R ~ SRR o

RERRDRTHEE | ~ EE<E ~HNSHET ~ xR o BE S -~ BOVY - FHEE - BEHE - NERE
o SERDEERKTEL - SRLEN - CEWNEHENES ~ CEF LR E R ISR - BRI o BHY
BT - Wﬁﬁﬂﬁ?,m*ﬁz,m%g&&ﬁ,x%ﬁﬁo

R MR RS TR ~ T KB ~ REEN - TR IR o R ~ R - SUwe ~ 3



BE - $4E - REHTWEY ~ DELWREST ~ EWDEH - TR RCHEREENEIE - SHEER ~ K LKH -2
EEIE I 1 - %ﬁfmw,%%;&,ﬁﬁwmﬁomﬂﬁmﬁﬁmﬁgw DETTEEE ~ S ~ W LEK ~ R
N~ B - RN ~ B ER ~ IARENEE o
(M) 38 ¢
SER RS ~ B ~ XEER - BRI ~ | RSN - CE KRN EE e o o FERBHNEE - DRB K
HHNEE - FONER ~ ML - IRFRHYENEE - ERFw - - AERMRENEE ~ T - @D -
EERETHK - FHINH - RER S EHY - %%;ﬂuﬁﬁ,M?wﬁ ~EEREHKIEREY - EFSHENNE - &
BN ~ B ~ IERE & | BRI N - *maﬁaﬁgzﬁ,mﬁggmaﬁoﬁa¢mm,uaﬁ
£~ EXATEY - REEE o EERDE RS BN BB NI - (S5 N S - ERRE o SHERRERN -
BN - BERKCESR o $PHRILRY ~ TEHRBE ~ IFEN T ~ CNEE » ALK BET ~ W8ED o MM@@#
NEHEERS o
mﬁWszm,ma£W#%vmﬁ,maﬁmsMﬁ%ﬁm%m@bo&%m@ﬁmz%,ﬁgéﬁ+zﬂm,mw¢
Y~ S ERNED o ERCERER - $ S XERREN - BHEIANE o £EH - KRNI o KEREY <2
HEEE ~AELH YR RE -~ %ﬂ@ﬁ@ﬁmﬁﬁ TE RS NEE o BRRICEEHIEEKS ~ HRONH ~ STER Y
RN o RN ER M ~ R RN AR o BRNH -~ BIER « 9SE ~ S EENEE B E ~ e iEn n
REHES - BREL - KEC V0T  HEERR SRR - 2ERCE LTINS T ~ BES NS ~ BN - B
| RENRE SR ECREER IR -~ Bl ~ B - SEEER o ¥H | B ~RESSHIRTIOR
2R g 1R



ER N e

S N QAE o IS M8 N

e CREENRE  QREERE - EEEEIKEER ~ BRLLEE - REKBORETNSEE TN - B
G- R L BB ~ B o ¥ W | B~ BEEOKEENK L - SRERNER o

N - i ENE EREWITHIE HIEH - EAWERKTEE T - S ~ B ~ KRS o K |
o BT TR ENEE - SHEENRY ommﬁﬁﬁmaﬁ%&-ﬁaﬁﬁﬁﬁﬁmﬁgﬁ»ﬁﬁﬁx,mﬁ$ﬁao

= - wfzaﬁ EBNKERK ~ FENRE ~ TEEEELR LR ~ - ESEEE ~SENES o SRNRIERRK

TENRE ~ FEEHERETERN ~ BERZHET o M | B ~ RERERNEHE ~ N ERENSK - SHERNER 0

_rmﬁZ%ﬁzéﬁfz R - %Tﬁ%%aﬂﬂ S - EhES ~ R EE mﬁmﬁyzﬁlawﬁ
EREN e SESEDENE - REES - QEREERERE ~ KPEE & ~ KE2 CEENG ~ BT ES - EALHE
KT o Y1 E ~ FERTONTE ~ XFLEEN SE ~ S RERENE - EEEEEER - SR -8
Mg o B

i - EENED @ﬁ%ﬂﬁ?ﬁ%ﬁZn,ﬁmkmﬁ@mnm,aamwﬁ,ﬁﬁ&mmﬁuﬁzO%m@ﬁan_m
RN ~ ATEENRE ~ SIS EN TR - S D EEE o

3 - GHRONER  SRNDEE - BREE ~ RN ~ TEEEE - SO ~ HERE ~ i @RI ~ BHEN
FE ~ EREREN o SREWE ~ REFFENEE ~ QB - EEEENSE - CRRHSE ~ X HEEs o

71



B ERREERRESH R
__maxmﬁﬁ fwwﬁapﬁaﬂmﬁzmz i B SR mmyﬁ,xrAzzﬁﬁ,aﬁMHZ?,gﬁmm
K | 6 ~RIRE | 5L ~ RO BRI ~ MR NS ~ (G o HRHE - SR DKL ~ R D - o
_aﬁmmmﬁ,mmzﬁﬁ-ﬁmzﬁ@,mﬁﬁﬁdE%Mﬁﬁ%,&@w&o

: A: ot it
N - nw@amfﬁiﬁ%ﬁﬁz;ﬁﬂ@ﬂﬁﬁiz_%oﬁ&ﬁﬁ@ﬁu%mmaﬁmxxﬁ@@w,+@+x
B - RO ERER TR o o FMTXEMERE ~ T EEHY ~ ¥ HELE BRECBLE R IENCHE - Y mEEREe
| () e FE

ERNEE - BERNEE - ERENK - BERNMS o FRERENKT | - | B~ | ELo o RHUNWE2E O |
B R - EE KT VEE VR o ER SRS ESK X N B - KR RUE NN RD o 2
CHE | MA T ELE B ESEE - SRFENITICHR -8 BLEEECHE - BEHE D RE - AENEE | 2
RETE-EE | R -REER  HEREDEENK - mw%&g&Zﬁommmzmﬁ U - B ENER | Sk~
.ﬁmmazxﬁ_m+ﬁ BESEBNK » G+ V2 + & o 0B BN ESD K~ BNBNES ~ FEGIEE o ¥UKEDN
ﬁ%yﬁﬁ;ymnﬁﬂax& °.

 BEEFEENSHTELR - ﬁai&zgg BERME REDHEFNER ~ FEREHNER o B SO SRE
SERE TN AT - S -~ SRR S o ERNEN ~ o | BN - 5 TEGET ~ COEEE - ARG
~ S o REESH - ﬁmmbﬁgﬁwj:gﬁqmza% © BIREENG ~ T HBENEE ~ | ~ERCERE ~ &

F RO RN



W R R S |
LEEREL ~ 1]~ K FHREEGER o 5B N ~ 2N SRR - EHN G - W@ o 1] ~ @IS e
mﬁ&ﬁﬁ%#ﬁﬁ,mﬁﬁZ%ﬁy%EEﬁoﬁipmgﬁﬁzﬁ,%&ﬁﬁbj,tﬁﬁﬁm53&&£3ﬁz Eied
| BN ~ SN N o  RARERSHAILE | T4 - SRTE )RR 0 £ | % - BB Ko Rl
BN ~ SSHER | OORH ~HEN KR o S K DR ER - NEEORESSENERESY o S KINT R
NEDE ~ AR o SERCKERNGDH - @wﬁﬁZa%omimﬁfazggﬂﬁﬁyﬁﬁ,mﬁgg,
&mwmzﬁ&ayxﬁﬁ%ﬁagsgg&o | |

.w_: w puul\ Sin .w ?+Ew m_= w ?l:d

 cos¢cos §
7 = (Zenith distance) KIHH = 90 — By
P =R __
8 = wwm% Quoa__:isa duﬂ%%ﬂ:ﬁwﬁﬁ
t = B§H AEOE. m:m_mu
m=p=4g - .

DR - (Right Ascension |7 ZME =L AE) FHERKENEC HHERE ~HEREW - HESRE
ﬂﬁzgﬁ.ﬁ. amaaqa& :Bmu o mmﬁzgﬁﬁ ﬁg:IEkTZ%mmﬁ (Sidereal time of mean noon) ﬁﬂ&ﬁmf ~
AOE...mo_Sou_ of convertion of SE& o E e N R o ﬁnﬁ.ﬁ..y_mm.z o
| ++mﬁ._.‘_xnn__.naﬁ.nﬁ ~HRDELEW ~ (& Aquilse) S IIIF 4 68 1 4L EM%@:O@ ﬁﬁ@:@ﬁﬁ_ R11AE o
BN RELBEORKR « 21 12 ~HNEERE - V) T o KRR ~ 850 NS E RS RO « O



HR » (0] R I ) o Fik e -

4

56° 49" 30.0"  PyyE)E
—~ 877 Wik
56° 48 523”7 HEHH
7 = 90° ~ 56° 48’ 52.3”
= 33° 117 07.7"
m = 30° 52’ 277" — 8> 40’ 59.92"
= 227 11/ 27.78"
3 ?_+:;_ = 27° 41 17. 74"
% (zbm) = 5° 20749, 06"
VZIRABZRm SRR
log Sin 4 (z4m) = 9.6671358
log 8in # (z—m) = 8.9813532
colog cos = 0.0663636

colog cos 6 = 0.0050067
2 | 18.7198503

Sin 4 t = 9.3599296
RO

i



BN R B e
| 3t 13° 14 26.097 |
b= 26° 28’ 52,04
B 15 EN&?:«E@ 1B 45 5 55.47 b 9 ISR S, o

h 1 [

- 1] 49 55.47eerssnencaes Eﬂﬁ_ _

18 01 ww,.um.::.......%__Mmz%nwm*mz%
— 8 he . O@..CP-. *eaess .:.HN—HNMMW _._._u.“
9 09 2014

- 1 ww ¢ 1| PO tesres E:*HN
9 w7 TR Ep— R ke SRR ST |
HBEE-BERER- ﬂ&nﬁ@aéﬁ&a52ﬁm RE - AKEERNER o REEENRE - LS ~ wingsh

EREBBIE ~ LERMH (Clronowicier) | ERHE - ﬁnjﬁzﬁ,iﬁﬁﬂw i - CEBNNERERE -
EHSHER - BEANER - LR - RKHE DR~ SROEEENES IR o EREE SN - R s
ERHIEREIRIE ~ 2R - SEFEH - - BEK RGBT o FHEIEL | AU - 1522 i) ~ S0
FTAHREOK] ¢ R - RESER-RRNE RS~ TREHE N ~ B | < R R - EE
NERRHE ~B 0112 - BREEL NHRER o BEEHRRLINER - XEKNREERNER - DESNEN T
_ﬂ,mﬁ&Wﬂﬁoﬁmfiﬁm&ﬁﬁ,xwmz. REERIMEY ~BERN ~ KRTRR < || ~ BECERL o )]



~RNE - BTN | 5 - BEMNEY - KENL S ~ TEER o NS ~ SRES ~ SRR 25 - RCRWME
EEREH » RIK BN ~ - DRBRE T ~ICHERMERD o KRIEHIE ~ INTRRYTHER ~HARE ~ER
W23 - XAEKREENG o HEEENERER ~ £ | ENEE - CERCHESSYE o BENE - EHEKT ~ Ei
A - EN ~ SRR ~ SN K R ENERERH o o BRI ~ WEEEE - BNER XK « K g
R o MK K N ~ DSBS ~ i ~ DREET RGRNEY - DERH - SERREH QLN K N RS
LU ~ SEHE ~ TN E R SRR EERT R RS R o RKENES ~ 2 K E USRS SN NE TR
400 B ~ SREE | 1ORERINIR ~ R | TR ERE | R« SHERPERE € | OUNEHER
- R SO B o IR K - MK KNSR i | 2 R R | K - BRI o T N
w%ﬁ&m,uwmﬁﬁ,%mﬁﬁ.aﬁzmﬂﬁ,MMﬁWZ%ﬁmwm&omﬁ%+nﬁﬂﬂﬁﬂﬁﬂEZMEyMEﬁ
NYBER ~ EEEREOY » §HO | KR ~ ERIESENLNENERHEGRE ~ @81 10K 1 1R = 1 HER
S | RN e | KR~ RS - SRR - € | KBDRK o BESHEERERNES | | OBNER ~ X |
TOBE | KHORK -2 | O | 8 | & ~ BRGNS o R ~ DL o -
(N)

BEERNH -~ SEQENE o | ~ BEUHENG BENER o | ~ BLBEAN - HENER o 1] ~BRBHN o
NRER - RRAH o MR ~ HEER - EWEE ~ KETE o M2 K0MEE ~ $ERK 0 BHNRM - EEEREE -
| QR - | RS TR - E N ~ BEEN 4 R ~ SRR o BN E o

T ~RREENEREMIEE ~ ESREWNEEY - SEQFHNEE - Y FRERE IR ERA o

]~ BRI RS BN ~ B2 (Polar distance) o

B W o® 11



A mom R | K

N ERREERUHN T ~ BRRE - SRRUASER ~ SRR ~ BEQEANE RS - REERN
8 o BISMREINESEN o -

a FRELRIE ~ RO ~ H DR 2R 1192 - BN E DERARFIVEE | +21)

 R-EGEE-

9 47 ﬁ..mw ..... seernns k0% 2 153
+ 1 mm.m?..:..::....%mﬁam%
9 49 1846
B B2 09.04mrcesmens [ RIS
--.mm 41 wq.mo...\ ......... BIFRHEZ s
= 13T 0L LB Z A

17 04 . 26.3Teessvennens i f
17 25 04 3 26.37 B = 256° 047 55.62"
ALABTE - 90 = 88° 55’ 35.29”
= 1° 04’ 20.71"
= 3864.71”
ILEEE X BRI = 386471 X 240531
| | = 15 29.6"



MWENSZEES 30 38 37.257
— . H W.M.N ------ ¢=,-.%w.—-,wm®

wo wq Oo.om--: oo-tt.wmm
+ 15 29.6

30 52 29.6b

4 96, sersssssssnSocond correction

20 59 55.6 cevneseesnse SO
| EEENEERS - ERYE - HABT R RS RN S E R ERER - HRK o |
2 &z 2 | ® 8% =
2 1 ﬁagg_ﬂj@mﬁﬁ Ifﬁﬁ._.?i _ Emzo_ﬁﬁﬁﬁ:ﬂ -..tﬁm_wﬁm_l_m@w@
o g mmEE ﬁn%ﬂmﬂxﬂ??w@ - | BRI O EIHER | R | 28 I RE VR
%l].m_immmmwwﬁl;.m_ REFRE RIS i) 0 120 %1112 | #8#11020 | 41118
7w Eees  LRER FET mﬂ@xﬁﬁﬂgﬂ e _%“ woomiﬁﬁ_ﬁﬁi@ﬁ&ﬁ%@%ﬁ.
o _.w.._‘.mmmmmmvmnf,ﬂ__.TAmI_.nmf% ,mi,_? | OOR | KKOR | RENOBMIK! =R
£y ERIERE | LQpomimREHEE mﬁnnﬂunﬂonﬁ _...tﬁ:_%ewwmm@
|ﬁ1% HERE ___+nm.£ﬂ+nﬁr$+% _._.?T_mm ,.m TOOREORN TR | 2811 | #) 11ROR
& RIS | +REPEI Kk ER SR iﬁéo_Eokﬁ_:ﬁimﬁ_om%%ﬁﬁﬁ |

3t

RN u R e



e

EN-S
.ﬁ ﬁ.%%ieM+n¢aﬂzima?¥vxﬁﬁinﬁ CRE 1O | RIREN0R | S%1OBINEH! IR
£ ) PEEERS | 4 Qg mig o AN PR RE OB DRORR | REIOMK! KRR

S SRR - WS DR ~ ERREAE -9 REXEN G - EUEHE ~RRHE aw,amﬁ&,m%ﬁzﬁﬁz

% - %ﬁmﬁfﬁﬁmmﬁ&am%ﬁﬁz&,zﬁ@mn7&?@ HDEG AR BRI - FREER o RRHEE
| BHESTEERS o

F“[ '

W B ~ 4 REE T - RENR - IR IR o SRR ~ SRoR IR o BIES
- (D) EEEEN
| EREESEEENNE - SEFENASTRIESE ~ TIEFEINN o ERENEH ~ ERBRENREKE R
R ENELEERE.
(B-) IR E B
BER méwa,ﬁrﬁﬁ ~ BEREHK - ﬁwwmﬁﬁﬁ@ﬂ&,ﬂrw SR B R ET R - ~ RN R D
S ~ PR ENKE o KELE N - RORELT % (Skelehing board) NFRE ~ KX B B (R KR! )

AL
¥
e
ﬁ @
]
(L
fﬂ*l

TEERIER ~ SHE [ ENIE - B 575 Wi -

&ﬁﬁﬁomﬂﬁ¥Mﬁ? m%£ﬁﬁﬁ4& ERHE
1+£54ﬁ&&0a¢5+£w,mM#_%.Emw.

i~ | & N SES NI - ERFEHE 5
HAPAME - B NS - %%m:f&Zﬁ&L,uzﬂgmé,ﬁzﬁéﬁkﬁ,W%zzﬁmZﬁﬁ,mmzﬁaﬁ

HEEEHERNEE - SERRUNEE - DEKRNHEE » EHEERRNLE ~ SR ~ NUBHENE o B8N
mmm.éaxy:+&zmm@.zﬁm,z+ﬁzmmﬁ.ﬁaa,mﬁﬁ&zmﬂ@“oﬁ%ﬁﬁ I DY EE o S e
R | ~ R SR B R N E R~ DEEE 3~ BN o HK KT N - PSRN o



mwﬁ+ﬁﬁm,wmmz+&ﬁx%z,ﬁa+ﬁﬁm,wmm:+ﬁmﬁﬁzomw&ﬁ@,ﬂxﬁm%&ﬁ2$m1gw
KK o |
(N) B =g
HURE ~HEEE - BERE | o S RNMEEES - K0S - ENYRESE ~ REXNEE - B T REENY
o R R - BB o SREEEE - FENEIH - ()R (Pedometor) F# o (1) REREH ~ (1])
MEBEE  SKELEYE - EREE 5 | HECIE - EBENTARE S E ~REAR - BHIHGE - RENKY
I | o EME « EUSRICANKR - KHEE o | N - HEUE ~REKEGE - BUIE 0 REREHR
06 SO - B o BHEL | T~ B ~ R RN RO - SR o
(IE) sEmENE
BYR ~ RN KENK LS o STENERET ~ EESEE | F ~HEEEN | o RRELEEE ~ BELQHEEN
| - ESERERE | K D | BT (K8 - HERE o @K EXNEE - R CER BRI o B | N - 8
S | ]~ SR 0 SR ETEN | NEIE - e o
MhEEaEy -~
N » BB N - BEENKE o HKHEE > WK - @K (Tables for a polyconic projection of maps) FN o
HRRRIHEEN | PENEHEN o |
o RSN REEEER L - NERECEE NG - ERERE N - RYEANER | O 2z i0nNg
Hlags) o |
o REEEE KRN ~ B G REE @ R - ERQS A | 2o WRNY - ESRER o | | KRN T 2NE
P2 W BB e

g



L 20
W | | OB ~ 1B | 0 ] | ORI = 1 | B 0 | | OE o TR o W07
EK ~ BB 1] o | KA T e P RORERI 1]+ | DRGENS o B HEE » SR 2~ BEKGEN [R5
~ 1R R ORM- BN | 248 o
o DRYAEHNET - S LMELEY ~HNE CREREENER © SR HEER - D5 LUHNREY - Lags
NE ~ FERCREE IS 0 SRNE ~ THENEN ~ BER |28 - HERGHNEE - €Y QK ~ | BNER
SVE N RIS, o G A ENE - CE BT - | SNEEERIE LV o - | e N
B @TVVENIKY ~ | HNEEEEORLE o SREHHFEEN | NEE ~ ENLE o ABEEENN « INE
ERAENER | OOR~ | OORIT&~ 1 O BI+& & | Ol 2o .
dm@ﬁﬁzﬁﬁﬁ,%%ﬁﬁ,mﬁm¢%mﬁoﬁm%mﬁiggmxﬁ&&m¢ﬂ2ﬁ&,MLﬁfwﬁz& =k
FREEM) o S |28 ~ HRE B - S | O ~ | EIRRE | 1142 o e ORE Rt B ~ 5 | OWRIZ
o ERE T | A 0 AN | A - G - G | OV ~ | BRE | 2K o RIEY ~ENE ¢ 11OX - o<1 E
M - (K8 B o
o B IRE S ~ LB - B | ST @R o eBR ~ NENEH - NE o
R - R AN | DE - # EEE o EYH ~ PHEE ~ RERDBRENKTNEN o GHHEDER ~BE
REEN G - B TREN - SERE S SENGE o BN NS S SRR E R 2T o
() 4E B EES ] 3
RIE BN - SN EEE - ¥ TR o SEENEES - EXSaNEN o ¢REES - BEENERE S Y
NN o B E SRR ~ BLCER SR REGUNT o CRESEBHEY ~ DREREE ~ NET | DI W



(IR, ~ SN ~ TN SRR o ﬂ¢?ﬁ@&ﬁﬁ¢izﬁﬁ RINGES % N S SR o R IB-UN G TR e
PHOKE L BN ~ ERNBHE | DR RERRGT o XN KERCHOKERSHNE - ENEHREER
112840 0 RICKE - HIEHERE ~ SNERRARIE ~ NER SR ~SE - RS ~ A  EE0
IR - | 1A R - S0 SN - DR RO - ENEE o

b W

® & |=® B
e - W :ﬁmoﬂﬁﬂ S Madrolle
| IENR T
TREOOKK | #E Ryder  Pandit
o z@%%mm@@ -
. | ok | s l
2 # | ook ]
i S| g | EE Loy
| 2moomw |||| | | HE Ryder ﬁ ::a;
= A ._wm e
- INROO®Y | #@ yder R Pandit |
- N _.-..:_.oooaﬁ e g

BB R ORE =g



- PNEROER

=4l
= ORI | mmowemee
| nHoORK < mak
N w | pnmoRy < K
w e | nRizZem  RERIHGE
| ne=ow ] <o
% 0 .

<L Tk




Tan & Li:ore deposits of ¥.Sikang

ENEE LN

— 100730’

1

101°

THE GEOLOGICAL AND MINERAL MAP OF EASTERN SIKANG PROVINCE

10130

102°

3730

100

15%

e
»

Taal
e

FEE el WA

TEEE \

;&‘-Fmﬂq N\ \3435

Plate [ -JL — &

e (A

Pr/ o
: n_ﬁmmax@%ﬁmﬁﬁ

&
©Au

© Chia Szi Kung

Vi ‘>'4)_f,/k

LaChi Ka Shan

-\
VR A‘:

L)
* ,;&
-
I.n
I

; 3 :. jﬂﬁm

*KaYa chiao T
\ .

J A\ UERT
A A YRR

) Kkl

29t

RAER L
-Chung Si tu ssu |

/"\\ ro
_\'7 . \{ t {
. v . _,;

7 I
L e gend

\"‘-—-

- 9r
®E M A K X
Fau___ft Line . lgneous

K Ly
£ Z f £ B #
Cretaceous

Jurassic

. Q_F.’._ : e
£ E - I

Permian Algonkian

Pb Cu _.
S

RAE R

fCE} 5 0 . 10

B &

LR

;

Alluvium:

T

KRR

Triassic

=

Archaen

000

: [
/é“ Coon o\
| V4 e \-"':‘.g 7
g Au T E
& -
(% Au N
) : ;\ ] 3460
/vm, |\ ¢
4 d
/ t
N \F
\

""'-"‘-a—...___'-l-_.__ i

i T

/
B OEEANRLY 5
N \y I

iy
I d Aur
_ //#/ \x )\\\
// / | \
el // \ N
- Z
e LN

: ﬁéﬂﬁ Kgl o?gﬁamsz

LET
Yulun shih
3500

330l

930

29°§

100

100°3¢°

101°

- 101°30°



LR B O A ]
Tan i Do dposts of E. Sikang - THE MAP OF THE GOLD MINING LOCALITIES IN MEKE DISTRICT, CHANHUA HSIEN.

N O quEE

Plate I MR Z %

S

TaKai Niu Changy

100

| L e g e nd
® x s e >N

BRI BT HR% &5 - FRE L

Gold prospection Gold mines - Cattles camp Village  Main Roads Rivers

v

MEE R | \ \
La Tsai Ka Shan _ S N
" 5200m. \ | % IR\

- Z A E RS
Scale 150000




ji& Eq ﬁ ’:i\ | ]'k]\ lt% ’Hﬁ - fE

Tan& Li: Ore deposits of E.Sikang+  THEMAP OF THE'60LD MINING LOCALITIES IN UHUA Cpiste T BZ B

L e
4 . ) .
. h o . T \ L J . i
., Vsl Y . v -
"‘. . T . . d
"u_ o l‘.‘ ' .
i "', LY »
3 . . .
N

® - X | A .-_ .. \h—‘_‘“ \-_-:;\'_'*
O EMURER BedRE mE 4 & 5 B O - AW
Gold prospection Gold mines  Cattles camp Village Main ﬁoadls Rivers

— L@ & + R &
a |l e |:Ion,0004
2

sER ) e
e -~




Tan & Li: Ore deposits of E Sikang | | | - Plate @ MR M %

B O m OH E O o B OF FE C Ot B M
* THE GEOLOGICAL SECTION OF TAN PA, TAINING AND CHAN HUA DISTRICTS IN EAST TIBET (SIKANG)

L0

=+
8osom.f B @ a’;‘ TRO00m.
7000 | 7 i g ! 47000
6000 | o Ki ssu A :

_ Hsien shui ho & 16000
5000 1 ; 5000
3000 77333 DS 3000

N / // v"‘
ZGGU 1 .‘_‘r' }\"':‘::‘-__-__ -_/’\\%\\Q\T‘/;. .200{]
1000 I AN i1000

| moH " % ok B O O%® E R E A
THE GEOLOGICAL SECTION OF KANG TING, YA GHIANG AND LI HUA IN SIKANG

E-%i‘ o . Cnungssf tu iSII.IACF%iE 3 . = 2 B
i = - [ i I ngele —t Lo Y] ; \ - el Te T E 1 .
700 0m{ 5 @ - Usa sk g & 4 W28 F 4 0ng kung shan %;— N #Tung 198 e E T jogs KANG TlNG% \?{lﬁﬂm
LI TEVANS LiIHUA ONKY - Be T T A GHIANG S 3 T ES Cheh to-shan W5 o : 16000
. /V \ B R }H___H\& | T = ) f/ f ;&\\‘iﬂ' 7 S Kao erh szu - o i
5300 e i g - ¢ _ 5000
4000 ' A GEa - \\/;\\\\\/ N / 2l | \\\/ e V% 14000
/ A N ei\'\-"\'-\" ) ”;';ﬁw\\\ N2 Z AN 'hw & -“\\\\\1\ / :
. SN A A AN : NN ¥ i _ ]
3000 NN A \\\ W ’;% NN 7 ! 7 3\: /7/-"?’/\\///"“ __ﬁ));;,iy// LN . [ 2000
2000 PN AN N AN < 3 A AN K\( 7 AN —T o 7 LA vl ]
NN \\-:/{v/]\ ; AN ZAN i AN = < 2000
1000 WA NN =2 7N AN AN BN AN, R SRR IZZIIA | 100 0

2A R R#Ea] | £5840) &= 5 K

igneous Alluyium Jurassic Triassic




1 AR AT R MR FT SR R  wen
mga

am:+$ﬁﬁ$$m&@ - P L A HR RSN TRE A N R o ERESIN ~ AEREEN S -
R | BRESHNGS ~ SRR EEREES ~ EREE B o MINEE ~ SEER L KRR E RN ~ 2RI
SR ~ R WA o NIRRT - ECCERNEE o RS | B - B SRR T ER ~ R E H< K-
Nt o BEMERH-EF o HEIENIE RS B RUER I DR RHEINIEN | 54 o AN HERE ]
NG A o SR IR o8 ~ RS ~ EADEAL R 1L IS S ~ R ~ BRI ~ R N B o
BHRND) |+ R 1 SEE SRS S - WA NEROE | EE @ - |+ o RN
- R o SERENHRERS - SR EREHEREREE (AN ) ~EREE - - SREGE HRIEEES ~ a8
ﬁmﬁm+ﬂmﬁﬁwf RS - IR EH PR c KE SR+ SENERE » KER | WNERIORE ~ B8~

CE LR PG ~ 0 B mE R o _
REREYEDNRE LI ~ R -~ %ﬁﬂ%ﬁﬁﬁ%ﬁﬂﬁ%ﬁf%ﬂ&%ﬂ@ ~ SEEREE R ISR BN ») o R

BT ERE R EE T REENE ~E R SRR o
1 BExE
RSN EE - ERKERENERCREENE ~ REEE o ¥ - ~ 18 - ERREQHINE | RAR o mATH
ﬁwﬁmwm+ﬂﬁ,mtfmwﬁwﬁ+g,wﬁﬁ%jﬂ%+naoﬁﬁxaﬁﬁ%ﬁ%&4mﬁﬁ EENEReYS
I S =il



- BENARTRTEEY B

 EWERL

-

AR

Limesione conglomerale

Fu yang ho

Section showing the limestone conglowerate, Fast of Yangtai,

Fig, 1.

TE

5 mmgﬁﬁwﬁx&ﬁ$1& o M HEREEE S E R PR SRR I IR -
_ﬁiﬂﬁﬁﬁW$oﬁﬂﬁﬁﬁﬁ

1oBER |
RREERIE ~ ERERELR ~ LU S8 TRCE ST o LREK ~ X HES
A o MBS - WIMRK ~EERRDN] +48 ~ HEICE o DRI THAL o
SNERAGE - RIHKERIEE - LHNDR - DRSS o WREHE LT
R ~ ENEEVERE - BENHEREERAT o SN EELE - W EiEEE o &
ENESERY ~ EXEREREILEo
RETBCPSE ~EVOELRES ~ Mt EBSER ~ BN S I BnN I eR o 2

%ﬁkﬁﬂﬁ%ﬂ&l@%ﬁoi%ﬁmﬁﬁm%ﬂﬂﬁﬁﬁﬁﬁ;EH*ZWK%Km%o-

RER R R DREH 0 | B ~ D TER BN ~ BN ~ ) K B - S e
AT+ - RO EENEERSER | B o S AENEN TR DR EORE ~
EIWEHRET L o REREFOHNE « EFEERERE o 8¢ nNE R iE -5 i) i
@ ~ e TR DR ERENEE & 1 o

1 P

iﬂIZEm@@@g%,&a:.gﬂm&mwmﬁﬁgﬁﬁﬁﬁAﬁgewﬁztﬁw
&ﬁﬁwoﬁ&fﬁA SRERCKIE ~ AP BERLTHEE - SYNIREEE - 5TrS
,ﬁﬁxﬁoaﬁw@ﬂz¢ﬁaﬁ:ﬁm&3§ﬁ%@&m2E o R &r@&ﬁfaoﬁ_



ENSEHGNESRK KN (WEERR | RImE) o

(DREARCKR  EERETRE ~ O HEE R ~ EEERT o

ODRERIGKR  RETHTUR ~ BRI RN ~ 28 | I o

IDHERIGEHR  SRHMRRIENH ~ R | B - SERE 0 DR BNR - BT ~ AR ERIOKRT
# o REFENE ~ BEGNHR o DEEINE - THEXE ~RERERNE ~ SER o YINEZERT ~ | |83 ~B¢
HHERINE o HF RIS M FIE - ENEERIRS o
| EDRKRRICK WY $REEHKHTRN - €8 | HE - REKEINEE o KB BRI - EY
o RATHERIHE ~ ERNBETE | 6 o HEEHEQRITHRFENEE o KOBIE4KE RY (VESES -
HRERED) o

HERICKN |
™ B | .
KRR | HEbE | [Ew
Rk as g ) |
KON
e (Hel IR | )
K@k | S 1 OKE

R (a1 |t | ©)
¢ R hE e 45 (20 )
Sl (HOFEREE | R4 J

2 W oH B I




2RI E
| ROEETE (K ,,
I+ (H )
KR H
WP H (F HR R H D i T EL )
e (HAO 1 | -~ ET )
KEOTRRmEESEH
X EOH (HeEHEE T & ()
i JEIET I}
X ST B (Heg )
R H (AR
ite (AP B |~ 1])
KRR H (i)
SR IR IR (HE RN | ") )
K ORI T N
XA B
sy 11O
KON (HE LB ) _
R IR R R sk | i

-

J \.__,Y"___-_J [
Z.
I

R




KGR R (R i) H

1 B8 IET E ITER)

U (B )

K IR (ST

K S T K | |

e (I )

R (B R )
S - |  #§%~_naR

RO me - )

R (A | LS8 K i)

R QDI E i

FRODI

B SRR 3

SR (H TR I 1) P

R )

K IR

RO TR
| SRR ORI I J
2 W BB

:_t_ﬁm

e —— k"'-—-‘V'-—--"

> B E |

£ A



2o oM B =0
DR BEHTEEN - - KB OITRED N ER TR E i ~ £ RORMMEHRE ~ BRMER o 8

SHEEKEH ~ BEEEDIR IR B ~ bR S | R o BENEHH DL ~ N EREMK S | &
,nmqﬁmzw,tféwmoé ERSWEHIMEANE ~ X & BNBREHE o K BRFENESRGIE AN (WEESE
%_mmﬁﬁtf

JONMER  HEITER IR K LAWK DR IIITEN ~ = IRk o RIERI-EH | &I BRI HS HEA - Eﬁ§¢
o BRI ENEE ~ HRREE - Sl [+ S o BRERERE @-E)

| ROEREES e
KD e MR
RgRK SRR %
_xﬁea%&ﬂei@mﬁafmz@:;ﬁzz o WK
| EITER ] HRR

ce%aﬁﬁﬁﬁﬁ RERGEER TV ~ B IOR RIOEE N By B o 4 B R M U o
(OREREHROKQBR A HNR SR ~ IR THEN B HER ~ 20| ~ TSSO o R
mz*@:,imaﬁaﬁgﬂ HEREEHREER o LB DRKE RN+ o
RO ~ IR A ~ SR ~ S HN - R | & - SRR ~ R SRR o e B
HERE - BT N o SR S ek E - mﬁﬁimmﬁsoxﬁWEAEEQ@fmmﬁn,_
S R - BT | O I ~ VR ~ B -~ TN R o
B D) MESKERPEL - R ~+H ~ $ERD)



B

W@ SRR

;¥
- PENG CHENG CHEN

e
Er yu shan

- 2km

[ )
3
&
S
o
w 3
E i =
® 5 =
RS g <
E 3
v 1]
N
oo 2
—
:.mlm
@ 5 0
B o
]
w75
Cel
g e
=y
% 3
=z
0
&« g v
...0 :
wl
ﬁ.m ﬁ
Ww.n:_....h.
m
- .o
Cé._d
_.n_.m.___.__.lﬂ
- '
wE e
\ b
iy m&.u_m
oA
g

Cross section of Pengcheng Basin,

2

Fig,

REEBLBQERUN EHEF o IR S il ~ RESRIES -
SR INE ~ R R QER RN RS ~ @ R TS AE ol
ANEE~RE - @S - TEEEENE ~ RN ~ S50 ) R
FRICKQEHE o BN KL BB ~ BATERERWN ~ 21 | @3
BT ~ B 90 ~ K - SEE MR- NN - 2E EEE o
K | ~SENER ) R EOI ~ BEIGR LRI ER o HNHe
LEERLJTFWENEE ~ MR DER ~ CEEELRUN R & D .

MM R

(B ERER

$z-H (Blue clay) @R 18 H ~ HKHBN - ~ EHIDRE ~ R SO
- RESNE » SHERE ~ 4 T<UORGERE ~ G -HNEE ~ ERIREN HER
ML o BRI IS QR € ~ EREHIC € ~ ¢ R EE | REE o

aiAzagéiag&vm%ﬁmME,mEﬂmgoemEﬁﬁa,mi

B o HEHNAEIKG) ~ R HRKE SN QU KT N REIERR o B ~ 1K

Z ~ RVEHHBRE D+ ~ PR ~ < E e o HIMER--RE ~ FExiE

ESEINIEE o HEER) Dk € - BEFEE | R &Ko

Q% (White clay) @HTIEEH ~ AR ~ B85 ~ NEEN ~ SERsds

- WE o EERGKMEENNS ~ ARERIG o BER ! O HE ~ 5 #mit) IR

HR



N N HO

N o

B8+ (Sagger clay) M FEARULTMEHORENIEH ~ WRETET Y ~ EHEEAEFLRHNE o SEREESR R
CRENE ~HERE ~ 4 D<END EREE ~@E-HNEE o ENERNLENELR o B | [Tk | &S ~ & D§F
gt | R o

BH (Stoneware olay) EE-HIKES ~ NIRER-HES o LETER ~ BODMENKEH o AR | BRENH
W o B D1 1 ~ B | RIGERE o

Rt (Sandy cloy) HODEEH ~ WHME ~ DEHE ~ ENSKE P ZEHNE o BEEREHE o

EXEH (Fire clay) HKEHEH ~IBRIEKD ~ EIHKE ~ENEHERE ~ ENRBEHELE LN D o B | 4
ik | & - g | RRIR o

R (Sandy stonoware clay)  KISIRMEH ~ B HESSRKE ~ MHEHFREE (Fluxing impurities) s &3k
| EESAREEEY | FLUuNBR c BEER-HE o

s+ (Looss) BEEH-HIEN | 1 o BEMEE QEEERREN o KESE | ~ | SO HER HIEREYNEE ~ )
ERECREMENTE o BBl ik | ek ~ 5 Te @ | Ko
R (24K Quartz or Flint) £ENS<RAKELE o HRRKE o
RIS (FIQ Caleite) EEITKE o

(N) % R HNRE

PEHNEE ~ HERCEIND BBEEERC LD BE - BIEEC (Koolinile) ~HEBIREENHE FENRI o &

EBONRE ~ BT HERNEER ~ BB EE@HEEHIE o M SRS K RERLEED » PEERIAND R



BESORI ER E ~ IO - (401 1) N LR IBHE I » SO LRI o

ALOsK:068i0, + 2H:0 + 00, = K, 00 + 4Si0; 4 Al0:28i0:2H,0
i R IE KoOpEET Mk A ZONE - B

HCRIITNH) B A - S B R B o BN BT H - BRI R - REE RN
H (Koblin) S0 o RICEN D KEEH ~ S EERIERIE ~ B ~ S RNE o S RRIERXE XN ~ K SBENZ

oﬂﬂﬁﬁzmﬁvm.n ...!/Jl..ZlTERE*E ﬁ%%«mﬁﬁ iﬂ&ﬂ%ﬁg#ﬁo
| ﬁtﬁ@ﬁ?ﬁ
NN _ ‘ e T E 4 N & B
m_w@. P n.__m E j [ P A
,__ﬁ. B B w X s Bles | mr
. HRCER B |
¥ | R eSS
| B kenEsRy- :
BF | ow | ] - RENE | Mg+ PEIE-H
m_ .mw.. {] - 2o A0 3 (EaeS AR I R) ér:m.&s_.:mnw clay | Keolin
HE | 7| N~ HEXERE : W W
: m E | 2 =i _ @uME (R I Kaolin 4% - Hvou.w&pmu clay
R g | M ~gtdotimie N China clay Y
| m o K~ R | HEEH &-H
HE A - Tmur_&a%mr WSS (HIURIEES) | Red-burning clay Pottery clay
U5 | MRBESRHIE | RalRERKeR< | pEE HICEH
) M B/ FE(ERBNLE | Bk Flint-clay oo_.z..é: stono
R E B OB ﬁ:




P m oW R

W

1

leges mdEveR x|

ERrERGE

R HE

.§E%aa£m%$ﬁﬁﬁﬁzmﬁ

__ _
| Pelagic deposits

K
E

it

-

'Sec.ont_iary _clay

¥RWEEH - REEH

| KB o e DS

o HE | b AU H
K~ BEHN o HE-NiE

AR MR EE o 49 |

BAEN X EHEHNE o

mEEH
White~burning clay

HEEH
Buff-burning clay

R
Ball elay

N

Flowerpot clay

DEEGEF (BEH)

Ilint Fire-clay
MEEKEH
Plastic Fire-clay -
HEREH
Semi-firre—clay
@y
Sagger clay
=+
Stoneware ¢lay
Rt
Sewer-pipe- elay
AR
Sandy stoneware clay |
&

Terra=cotta clay




el

SRR BRRESNER | |
B e

H

{Lacustrine mmvcmm?

| nlngg et gaenim s

x lxmmE

. twacinl elays

MJWIMWWW

Littoral deposits

BRI

]
_ B

|

¥lood-pluin & Terracd
- clays

NEE =
Delta clay

Aeolian elays

Kituary N2

behiDHINESH RS B Y
BN o

REEAETRRETE
@ﬁﬁ _

O

| EECE

~

RE B

FUR R = 8

ﬁﬁﬁﬁf
ST
RS |
DEEF

EEH
Slip eloy

Brick & Tile clay

B E &

R W+

Comunon brick &tite eluy

R (KR
Adobe o_zu..

& b1 H
R
REEE FEF

BREF
brift or Boulder clay

:@i E&Mﬂ%i

=

==

o B

Lati




5

—
—
—_—

BRI L ROER R

2R R R | W
NREFEMEHDERHEH ~ RO~ 0+ ~ DHPEEREHED
&#ﬁﬁam$zr%agau R ~ EBHE S -
TOmE KBS ~ EREREE o f ~ O+ ~ T - IR - EXE
T ~ BRI o EHE H UK R N 8 ~ SR E G
KRS ~ DREE - o R - E KRR ~ RN REE -~
B ERE N | o MR Y EREBEXE NG ~ HEXERERE
K€ o m+ﬁﬁz+qﬁ@a1,mmkﬂ&mﬁﬁoﬁm@zWXE
i ﬁrﬂ$iﬁzmﬁ$&:ﬁﬁﬁﬁp,r@@ﬁmxm+z_r,g
CRE - ZANTHNEE ~DEBREH o RDBNFE MK R R e
- Emagﬁﬁmsa%_sﬁzxmgﬁ,zmﬂamnhw%ﬁiz;
B o S T RIEIENT ~ W E RNEIEH UK G (HEHR) BRI R R
- EERIEER o R REWEE BER NI ~ EHEREHE ~ EHENNE
REENIGKY o LB UENEF - QKRS EY ~ B EBE -
SREERSNEES o MEEREENEH ~ HFRHECR ~ TEEUNEL
2o K@ RNIKHELERED o LEREW QIR IE= I ~ F-E
G - F R RRBEIEE S o HREENE ~ 2 FRENER E o KWW
5 - SRR ~ BROTLE ~ HRDE o EXEHAWEHE
AR ~ E@RRNE o BRI EEEES - z#mioﬁ%awwg

LERAR

5=
toess,Pleistocens
-

Sandetonz and sandy clay, Triassic  Limestone conglomerate, Pleistocene U

&5

ERERRRES

es. Carboniferous ~ Cosl measure, Permo -Carbonifercus

 BELEEEER

“Clag bearing ser

=

AR AL
Fig. 3. A general cross section of Pengcheng basin,
showing the ogenrrence of thie poettery clays,

ERELAR
Ordavician Iimestone
=4

£4-
Fermia
3

il i
f TF!' ﬁ



 RHNGBRENK o

24y pmkmi[ﬁﬁﬁ‘

BREH Ly s

REEH

_rﬁﬂiltl. HRBEE

xmﬁﬁt:+xzaLwaﬁzﬁu,mﬁﬁm CEERIEEEE ~ R R o KK ROK - SH o
.:@%%%2&%%2%%

%maﬁ+,ziﬁﬁﬁw§ﬁﬁ ~ BRI R B R o el R YR AN E ~ SR G RER K IR ~ <
RERZERERARH - NEHERCEESS o X REERESNEEE ~ R IVE - FRNSREH o SRS
RCENS - PRI o WE | RN FRKYE ~ RNERE S EC R o R HNRERE ~ SR o HEH

2R B R I



2| M IR _ A

EROEE Wl - ST ~WEEN o HERNSERTEE IS RER ~ R ORENELTE - |
HEHRIE EHEOHE | ERER - SR o e ~ CREEES o KHUEHE R NSK ~ T HEE ey
] o BRMHEH T HN N - ERE R IR HER EHENREEEL, VI - ANFERHAGERE (ZHE
RAYHRE VIIL) o ERERRHEE - JHT o (mEL)

QIR BRI

¥ i # % %
BH T Pl
2 e (IO NaE0) | O’
R — A
R (%) —_ | o TR
- L 1
I TR B | - w_:+ﬁ
B T O o i _ o
KoK I o 082 J
KR K L
ROSWELEH 1] e 40 1o e
ww O o DR O« &Y
EORIEH T I o1 I
B QRIITI T



i () Do R | eI
HEH (R SR8 1 e I e 1K
O I e IR B e L
ST SR IO e ~ B IR R i - R RRICKIE | 1+ HRIZG T o R aH R EH
¥ o mﬁ#xrmﬁﬁzﬁ,ﬁ:@ﬁ%m@y::ﬁﬁ%&ﬁ»gcﬁmﬁmrmm@o%%ﬁwzw&ﬁ%Mﬁa,%ag
VR CEE ~ ) TR G - R o RN ENE ~ BRI ~ENHRE o SR SER ~ RSN NE
HES o
| eHRT N
:uﬁﬁmg,ﬁégizt.w&mmﬁ,ﬁmau,ﬁﬁﬁ%m,uiﬁﬁ - EQWT WA o NEEEREEE~8
WﬂﬁnwﬁMﬂﬁ_ﬁ - BT ol ~ BN o MR - R | T ~ DR HEX o R
g.aﬂ,ﬁﬁﬁ o HARKEER DR AR RE ~ SHEHH TR ERE < T o WA - 220

HEANN o 54 fjmm&¢+aﬁu$xm&ﬁ REEE A o

DM - ST EHERRRETE | o NEEHENGS mﬁﬁﬁoﬁﬁﬁaﬁz,ﬁﬁﬁﬁﬁ;@ﬁﬁﬂwmm
~ BHERERIES | 7ﬁﬁwotrﬁun zﬁﬁﬁﬂﬂ SN - e ~ B R D e o o R I | T -
P L %x.giwm$&wmm LK+ 2 =

I\
ﬁ %
Wi B

EX e Hﬁyﬁmx o RELITER

e IEREEE D R o RH | T ~ BEiET ! T o § %f_&ﬂymﬁ_ﬁﬁ+£@o

O IET ~ B HRL N - ﬁﬁ#%ﬁﬁhﬁﬁﬁ%ﬁéﬁrﬁ%& %ﬁﬁﬁﬁ%iﬁ%&ﬁﬁ&ﬁﬁf&ﬂ
o s @ A



2 E @R - =
HH -~ QER | CEHEHEE DN S ST o RN KRS ERT SR ~ DR SN ECHEN S o
SR | TR G R o SRR S RN E SRR -~ MR EREE AR ER TREEE ~ R KEK o R EHENE
£ - BUEKDE | B - BE DB E N ~ CHER o SERE Y - mE HGRES ~ R RS o %&
HREEAHE LSRN - SENEINE = BT HEL HRSEE - EFRENEH ~ £ R G o

EHREY BHEECIE o SRRES YRR GRS - KGERE - T - ] - R R - R T
_mﬁommmmw;ﬂﬁm%+ﬂo_Eﬂﬁ%ﬁZ?ﬁwgﬁ:mgﬁ@AszHzi<v,a 2N ~ S AR T R OE
mmﬁamgmrmmﬁg_m,&ﬁﬁﬁmmaﬁ~%mﬂogﬁqﬁ_.zaﬁ ~ B | o N~k | KK ~ B
BEERQFSS o DREZREEERN | ~ BEEEIHY | tEEN o

I8 TEEHKEHSEN B T0 o KUK (EEREREREN) o Tﬁﬁ@&ﬁ__ KICH | ) .;__&R.,Lﬁﬁ
FERE ~HR o2 E HRENE ~ K- DRIl - RERRE o SREKERMMEY - 2USOE HOROEE A
RER ~ DRERE o < SEHK ~ KR - FREHOFNEEL M | SHENK ~ BNAT [ STRENREE ~ 53
B~ BEES o BN - ERKHR ~ FOEE o | RSN S INE  ~ D5 o SREQKENE ~ XEEHE
RTIESE ~ ERRER o DATKEH 0| | RNEEE ~ HR e [ ~ O « KGR ~HEE | @R~ | TR - R
RN 91 12 R | o RGN IEN iR ~ RHET e o RHMRKE < EURESR - WiAErE Nl |
B o G I A TR 158 o SO B < K i - iﬁyaﬁx&ﬁ PN | o S SSHEE
SRENETEES S ~ 5 DR ERHUN - U T ~ RS o WG RREE ~ SRR ~ FEE - R
SHERHE © REARELHABNER ~ ESE SR B ERTE RN o R EE HEH - ﬁﬂamﬁymzw%,mma
$#og o



#Ehﬁ:i&ﬁ %$,Wm£m,ﬂé,iﬁmﬁﬁﬁﬁomﬁﬁ$&&,ﬁ&%ﬁm
~ FEIFHEE o NE D E ~ KENEREIR 2ICE - REHETE ~ BRI o EHRE
L zE NS | - SmBHE o

L

?’“4’}'

BREFRES BXE
xﬁﬂ_mmﬁzgvﬂﬁm i
4 - FREAEN © RICEHREN

?iﬁii%ﬁ
i HERHEEN B @ - B9 4TEE HERET - ~ 2 HIT (Clay substances) E#Eigia (Kaolinile) = o R-HERNRE

- HSHEEIEEH o ¥RFNEMETEL ‘zﬁﬁomyw%zmA, DL LR RHLREEEHEE o KR
R~ EHTEENE FERHY ~RREN ~ R ~ KR 4R 0 i ST e - R EEZTiﬁﬁﬁ

@%12 B o IR0 R B N Y - %%&#i%ﬂf;%&%& SRR - SRR H T o
EHERHRIH
) . _ _ T _ _
&’ = = |8 . = S = =
R S S , | _ . -
s>§yg i, | AMﬁa&ﬁEMZ@mﬁmﬁ
= 2 8i0.- m.m.m _ YT~ HWEX ~fEFE R - .ﬁ.%am%w& - Halloysite, Indianaite,
* 3 Sl o _ _ Pholerite, Nacrite,
L RO o Newtounite, E_owrpzm o
- I : : , i g 1 o o Ha 382 v d ”
T aw sios W. m% SHE TR~ REKS ﬁA Aﬁﬁyﬂﬁsﬁawwmﬁ¢_
el iyzﬂﬁ__ . L NRm €Fe-RERR -
e AL B - ek & BRI - B ~ R

R R R K R



]w.»wzmrﬁég;_.@wmm,%%ﬁmﬁ o
o | ﬁ]?oi?? % S0, # Ca0 W%%
[N | Ve, O o
o o %‘ Ve W
| 16 O s--1eQ  (Ferrous silicate) st e
g,ﬁﬂ%ﬁli XL R R
| T m.@mﬁ e
REE O 1 RS E g ﬁg e eHE | RER
| ;Jm%ﬁ&z&wmﬁ R
:_ - ._Hﬂ.._& .:-..!..._..._...M .-..-..-.mWIM ui.rbma
..ll ’*Hm.mmmmpb_&r{.:....-.... .......... m ......... Tm : Em&%ﬁ
I &grmllmwﬁt,%mﬁ o] B LW, Mmm
S ) IS o =
| e -5 | #r#% B AR ~ WIC ~ @EBETR e o s "
- . . . dlIr.“. 'YXl
K0 Nu,O NIRRT - 2jaledn ST R o |
| - R G ﬁ,p¢ﬁ4ﬁ¥ﬁ%25ﬁﬁ _%Iﬁ.
LEE T AR
R i - X - m@rizwmﬁm%o_ R
e i R T SRR G R
P .ﬂx u »u - s .Pu nmc -




- | Wim ! XIS - BRSO A
RERTESR CEgr  SRTRREM-BKELRTERSE | KESKCES
| - ESssg | &% | |
| L EEEREs = N - s SRR
_ BN ﬂ%ﬁ%w@mﬁﬁz+mz
® HO SHELK -~ FREEEN
ERRRRER e ERRRY B ot RN
R o e R eXTREBNEREM o
“ K ,jma&&,ﬁx&kﬁm&mﬁ KBEE ~ 8~ & -~ & ~ K
C RRESER HEEH R - a RO - REHRT dryer while
. ﬁ,nm kiln o T és: white .Zﬁ o HNERY R

EHREE | EEENE ~EHERNRN ~ FREECERARY o TERNTED ~ SR - BN - B
(305 WRY ~ HRFCHE ~ DEELEHNEE o X BEEREREIERHTEY ~ SRR NH K ~ #E KL
~ FHBES ~ R - FROIHH o CR LRV ELTRE - HRECE ~ WNRENE - RHEENROEE R
MRKERQER  ERER ~ EHEREEEM  HEHEEENRE 0 RERBLOE ~ KEERNERRHEE o
& SESRRE ~ LECRERANESR o Wb ST ERENRE - - LN - ERNER RN RS T K
QR o HERY ~ EHNT - REERH ~ SRPUEE - TREFTS LU BEE - MIOHE KIS o SRR
REZ PR EE OFFS ~ &rﬁﬁﬁjZ%mi,a&mx@ﬁ&m AHENEHER  LERUC EDRHIE
_mmamg@wmﬁwf@ﬁzmmm@%vta 1 - ZEEERWIEHET ~ NI  RECE2BBILEic T
QR - REKEE ~ B EH - RESTERTERRNE - MRS ~ SHEEE ~ ERBKE TR o KIEEN

.m EOH OB A<

III



2w o R Y
KALE ) ~ I OROR WE RS UNEY - MESREERXENFLENSHE HRESEE S ~ | @RENRE 118
kﬁtﬁﬁ,zﬁﬁm%%%gm%ﬁﬁﬁﬁ%o%%+ﬁﬁﬁ%zHﬁ&ﬁ%ﬁ?é,ﬁ%Z:wzﬁmpmé,ﬁ%zm,
ﬁﬁa@omﬁﬁﬁﬁmﬁﬁﬁﬁm%,wwﬁwﬁaoJF%W@mﬁamﬁ - RS EREN . o HEIE RS IS 1 T
[11(Fe05) o BN | 8 ] (FeO) ~ B Y B OB H Y QREFEQENRE o & EREQ ) BRI o Rivegielo
BRI - 8 - B o S o MECDY - SRR - ERER - RNEHNEK B EETREE ~
£ O A WEEEREEERY WNFERE Wﬁmﬁﬁﬁ,;lﬁa&mﬂkxmzowa;xﬁm R - FERENER
o SORIFNERE R ~ SRR GEHE) R G RIS - N EENES o SRS ENENRER ~ EHHEE#)
SR EH (PREND R o SRIEEH - DECGEERRICR o ERREERER (R S S
RERANIEIEH ~ RES RS ~ BNE SR EENRY - FHE NERIBEREE - ~BRKE ~ T RKNRENRIT G
s SRS KBRQRIT o R RERT - BTRHICHERLE c SHCNREREERS - YBRTEREE o VEGER
nza% - DRI | NG o ERHEEE ~ iz < o BRI - ﬁ%%ﬂ&ﬁsﬁﬁ.,jaraﬁﬁszﬂﬁ
F 1) o IR RN 1 T 2~ BITRN I R o BEOCE ~ RREEHE ~ HEHEE qﬁmao%ﬂ%
mﬁ_ﬂrmnrwwﬁ%.;mh.fz&ﬁ Plasticity ~ REEE Texture ~ 5 Tensile strength o424 Shrinkage » ey Porosity =
3 Fusibility ~ X Absorption JXHE NEE: ~ PEBECNFEE & ~ ERERENEE R o 1 FEENEE ~ EY
¥ - EEECEIE o fEF BRI ~ EREENEE ~ FEER o SHENCEIREHENER YRS EERESE -
EXNERENE SN o ERQENRE - SXBELCERICE o MiEHE QESEESR ﬁmm%m@ﬁ@@omﬁ%
grEEEH - SRR - EE SRR ~ SR BN RN ERENG - CHHEIETESE - KRE - NN 4
mm@aﬁﬁ&¢womwﬁmﬁémﬁ+ﬁﬂ,gﬁw,ﬁ&xafﬁﬁfﬁéﬁgsﬁW@mo%maﬁﬁmﬁmﬂmgo

?!‘i



£ H ¥Owe @ H MO
£ oH REHw - & H OWe

HEANEE ~ @RENEH ~BEE - R HORNREH ~ BEHOENHEE o RERHIEN - HR+ - B
S QTS MENFHI - BT K SERRAE - CEXET - CROETOREEH - STHE - HEREN
R o B - RS U E FETER B4 DECEENRYE ~ 2K - ATES e o SETHY
FRNEEYNEL RS - EKEENEEE ~ F RS o RIETEAT R ~BE IR RIS AR ~ NN - 90
EEM- TR  SRBEENEKES - CEEERRC o LEEHEKET ~ ERNHITRE - HERY A NE
& | B - EFRSIBENRE - VRN @EHNEUEE HE - PR  WEE - NENE K ECUON -8
KNE - DHED BRBOES (Ferrons silicates) » REAHOE ~ WHDHNG ~EEH o SHE LT | £~ R
MRS - SREL BN~ BEEEREE o HENRRENCERRERT - HHMEQEHBN I - RERGR
8 o HEOMRGEE | MO (Fe0) o ENERT ~ KXONEEXNTIRER ~ | FEUIER (MEE ~SQNER
HEE ] (FeOp) » @EQHED o | BERMED ~ TG | MRS (Fefrous coppound) « €26 o fiwiise
e S SRR SN e ~ B o SENRECRERCET - EROETE ~ RETH o X S -
EMOEEENS MIINKEY ~ BEREG c BRBRNNSORE T Y - BN

K 8-0-2 28

SR HERRCRENRRE - B - CEE(ER) ~ LD~ B - HER(ZED ~ERR e RS T RERR)

B3 > ISR EKEIRY ~ EXH O ~BR Y ~ THYEEEN o B I EEERERE » BEE ~ -T2 ~ i
¥

3258 - AREER o DHFUNFER QYL - AR FREY o BXEHNS @I NI ERE ~ BREE 0 4K

2 W Om B )



7 K
B o ek ML ~ THRE K ~ BRI RN o %TM@@%4% ﬁmmmommﬁxﬁﬁ:+
M4w,wna% 4_minwmaﬁ#$iiﬁrgﬁwmu H) - G N MERE T HRIES o Kk
| &:Aﬁ 1< o REFRHR - HERY ~WHEITREEE o BHS ZHHRCES 0 BREHE<R ~ RHERH<E
¥ o - EREEEY - A?ﬁ»ﬁ_ ENQE o BIEFE<H T L GHHREE) » BHEE - BLRBEHNE o &
ke HW@;;@O*+&B+§%m A - RS TSR IR | e - SR EF e o B HREHY
ST SRR B E T o SRR - ﬁ@ﬁm%M%mzaommﬁiﬂmﬁﬁﬁyﬁﬁmgm
Two«e4miyiairaﬁﬁrc,m4@#mﬁ |48 o 2 B RARFNEEE | S o IR g N
HEEEY o

3 B ¥ 0 B = =
R HO « DOOF HO « QOTIR
ZHEHYBN NG« OO0 HE « OUCHK
ixH e OO EEQooe:
BREH e CUOE il e COOR
2R [ 1 e UF HE « COCR
ZE He O | O «OO0OR
' - RE « JOOF | &« OOOR

mﬁimfmTAzyﬁxm o GRS - 1B ~ BN - zmmﬁoﬁ% IR ~ TEEHEE o &)1 ~ HH< QRS
%~ ERHIE - BRUK @#:A@ﬁﬁ% %#%mm%% o FEBETIER HEOK I < E ~ EREMME DR +R



s B K  RH< I MR o SRR ~ B~ HBEHL ~ BT H<RREN o SHHLHE
ﬁﬁ!ﬁﬁ;ﬁﬁ:ﬁ#ﬁrmﬁo RN ES « RN+ ~ ER w2 TR N I o BHKE T E TEHER ~ & | B
i e o HE S AR <R ] ~ HIEa  HEEER T 14E ~ Hg &1 I&RK e

N

NAFQIE R RIS ~ EROK o RBVHINBE ~ EER ~BRUNI A o WELH - BERA ~HEREHE
R ERE o ¢mm_¢g,@m%a,ﬁuﬁaxnz R R - RN ~ B o N REREE
BEHR ~ SR O REEEERE o NG - RRLEEE WD ~ R | A o RE N ~ HE R ~ AN
o HMERERED ~ MEEENLRERE ufﬁgmz¢%,%ﬁwﬁoa ESERQEEHENDE ~ REGK ~ Rilse

Wi ¥ | MEIXEUREBARE - SR ~ BRA | ARHRNELT o

HENEHES S o | @ERNE - SRAETEHEH(GRED) - RAPTHHR - DEREETNL - R NEER
e~ mm,Mt,wm,mf,iﬂaﬂ TEHES o HEHERE - SRERRCTNATE - TENGRIREGER o X
R~ ETH | S - YRR EEKE - REXE L REQTEE | RERE - 20K

HINSR L - SRR =
DGR ¢ RN U ECBHE S ~ RREE RN ~ BN ERE N BRET MM o BN RNR I RS -2
L3~ SRS TN o MK B ~ RERE R - R o AR~

umm,mmﬁwo%mmﬁﬁﬂ,mﬁxa KRR o AR o BEECHD ~ ABWER - HNRE ~ AR
- fJ : '

|

= [ 2
LAEIRESS  EEEERAERHT - NREAES SR ER o AEKH BHERINE ~CXNERE - AT AL
B SR ~DEER - RENESRRUFENRY:E - EFRNE@RIN: ,mu/f.uu o MINFANREE X 1 AR - TR
NEREH - DL |

2 o 8 OE S



I KK
| EE R EE R - EEENE R R R o BB EER ~ SREHE o FIHC - RO RN
R © BRI L BEES S  ~ BEESE N o BH S AT o NI - FENH o MRNENS 2~
S ) ~ S EENE TS - R ERENEREREE o YRERR TR ~ EERE - B - S
o e NI o IR RISHIE
. R - ENNEH ~ HEGE
W ) £ | R ~ TR o

. ] NN SV sl | imas 4R

FoE A E ]/ N T -G A P o REEHRR | o B

. " . . R W o k=]
® TS prpE T TG, Nl o .
B | 3\_%0. S YT D MRS o RERER -

i ' s ; [ -
ﬁ S \t\\ . . D T "k ) m u e
A | mmwmsne

. P =, s o
w4 P = (F-) MEET A2

_ . . q P *
™ _ P o T5nh oo m =% g, Jp it o SEI AN A
% - . Sl S 7 LN 2EE - BNOE
.w‘wm . - ..._ - - ._. ..w_...

7 o , I * s e T8 - ANESERTR
ﬁ. ) w.f-.u. - ...: S, ﬂ & v.ﬂlh. ) Lot B IXELL Sl -
_ I SR 11 ~ o BT ENFHH ~ ER T

. . 1A 7

EHIE o WEEE~ I+
Bo.
BRI SR SRR - G

Z
. \ _ | R B I IE A0 o ERIR

biew
\ \ [

) \\ AN
. \\}\ "\
P

Mo

Qpazsit w
(2) g0 & 4
Crass secha

& E



AR - I R K
& ~ EEHE - @ E ST
R R o

HEE ENHESTHET
- R TR o BEY
g ENWE (SERVE)
o BB -2 | R
S g RN o LHEK
R~ SUER K EE o R B
BrmE - EEEEKE
G o EHNERESH
CEEREZEES - HRE-HE
B o MRERITEENIR ~
2% (R o @FEHLE
EE o

= A
T

Sketeh of Stoneware Kiln,

BESEZ  WIA

Fig. 8.

Cross sectior

oy @B 1S

. RAEENY - ij.ﬁ BER ] o K-RRIE - - mﬁﬁ?ﬁyﬁ%ﬁﬁzmxn,mﬁﬂ&ﬁq (EEIE
o) o ﬁﬁﬁk% ~ B RN o kﬁﬁﬁw@ﬁﬂ%ﬁ“%m&i@ o BESKLENER ~ 5 ?ﬁ&?ﬁﬁ ﬁk@ﬁ
kﬁ%gz,mﬁxﬂa.rﬁ%ﬂﬁﬁ%,ﬁﬁﬁ&%mr% KR EEHRIER o XENSEREERE - ﬁ&ﬂ& a0

F R O B STE" |



2 oW oW i
WRHEREE o KNCHHERNIREY ~ HORY PSS REFBED ~ WEE % o B-L M | RLR I o KT
B (B OEEPH-N8GEE) & - @ﬁ%ﬁﬁﬁoﬁzgakﬁ,mzﬁﬁnﬁ_ﬁﬁﬁ,ﬁﬁﬁ#,a+ﬁogzw3
_%mmtﬁﬁx@ﬁm ~ R ERRGRE ~ N S i
| ERMERHLE o siﬁfﬁﬁ,mjlfgg&mﬁjim,%ﬁmxamM&z@wmﬁmﬁ%xngom
HEDEE ~ Q=R r%&gma o BEEE ~ $ME | WK ~ EREAY o LT K SEERBNEE o BENHEN
¥ 4REP ~ BT R R o LPREEDR ~ BRHEEZNHE<EYRE o PHOGRNHERER ~BXHER . £
eaz&m&w % | ~ERRN - G R o EREK | UV KRR o RGN RRARE T - R | RRTER
o FEEE ~ @ L RBR AR ~ SRR - <R o
| mﬁmm I (DEHER - YRESDEFENE o HDE N - EERAK LS INEHETER | ) ~F
,ﬁmﬁﬁm,%wﬂﬁmﬁﬂuadmﬁwﬁﬁaﬁgv1@@%@4%?%+ﬁk,ﬁﬁ:i,ﬁﬂR+,ﬁﬁ@ﬂﬂmmi?
c BEERERNENT ~EEIRE - BECNHE+H - 2 PR o KR ~ THERIR o K EER | MR o

g TR S Mar A 3 T_& P R _nhl._ ENE o mwai%ﬂﬁﬂurm;ms.ﬂﬁqmﬁk Hﬁ. B - Em&ﬂﬁiwuﬂ.
B - REXEEREE - E | SURCHA K HN ~ BSOS EEE EERICE ) o DR EIOR o

RS ERSENEREENN  BANKH SARSERE - DIEHAREN  S8S | ¥ - Slic - e
R RN - REE - T :

. m&;
"ﬁﬁwﬂfﬁom%lAﬁmﬁ.uwmz&%ﬁﬁfﬁ%ﬁz¢scﬁﬁﬁﬁﬁm$ﬁ
M UNY T Eie %mvzmﬂ,m&&#ﬁﬁﬁﬁ ERVE ) o BRNEHRELY -~ ARHS -
QBEN 0 B NK ST - SERERN o TP ERHES ~ €3 | LERKE ~BREERNRGE ~ ZRENK SREE
CENEELEE » YR CREE - EONERKCEE ~ S A EEE o HNRNERE - R ~B - § ~ BERE -

K

/
if{



NBBAK K o EERENR o BRU RENE ~ SEUNRRE | §- 5
HEBYN ~ | <ETRE ~ SERENED o ERHIWRE ~ x o -
BESR o Rk - EREERPHLEEFOEN ~ ENRFREE T
o BKEEKERE ~ @ HFHIR TR ~ BERIREH 0 BEWEY
UK o BERENBHEK T « R ~ISE R R -
% EEH o $ERIREL HELKBENET ~ SRR 2 o EENEE
PWEERE o B BE ST ~ SREEG EERN ~ BESRARH
ERY - SERN  RQUETENER M o EEHRH ~ KECKRY ~ KQE
S HRERDEH - SERRERRNE IR  OEAREK R
B RRORE - EEY | mEKEHNG B RS R - MR
RIZ - R AR o
TR | =1 1B > B ORI o G-
M RaE | CHER o |

R ERERERREEE - RN B EX XY o 2aE
EEEEESVEN) - GEXE o BEXEKE - #4 | BENESBES ~ KK ~ NEFYNEKRT c BNKLKE
- HE P B R 0 | |

& & EEGE. e

e 2 e OO
2 8 KR

BEESE  BAS

Fig, 6, The Throwing Wheel for molding,

f".a



2 W 8B 30

e P | REP OsOX
RE:: L HEE I RNE O«0OH
a2 B R <P OOt
F sy e | 211t O+ OM!
o 1 _er NP HEF .

s 2bp ® 27w e O 11H

RWERRRIICE o 5228 ﬂtxamoﬁa:hﬁﬁ¢ﬂa§z$m,ﬁ CEKE o
Bl SRR B - N | FREEo
(N)) EEEE NEES
SRR ~ @B ~ K ~BH ~ 5 ~ Btk ~ T ~ REH ~ HH D) EXEHE « RROR ~HIE -5
TR - T2 o HER ARG R o _

EEE BEENSE - REEK ~@EHDEN SR I HITEN - FEHOEN R H R TEN AN R
o BHRENRBFYR o |

BREE BHCENATHERHDEN BN

RNEE  EEAHEHTEN R RN TR 1 - B REE

ARREE DRTICENA; HEEHTENE  BEEEREE o

BESEL EXEFEREERER
| EEEE SECREDEES BEIHRESEINKEE RS « FHEDRNEE ~ SREHHHEN ~ XS
BERE o | | | . _



| agEE GRERNDERE - @R NRR oI
W IENEE $ EREENRE ~ BRI AT ~ B
FR LS8 o NFRETRE N FERNHET - RERE
EEE o XETLH - THKESER - RELRESNR
 (EEENEREERE ) o EHEDNICHRE ~5Q
ERK ~EET | R o EEQ UK ~ M RE T
eEEINET - MEK o CEREEE K| TR | B
S ERE - B - %R RENERHN - 2SI+
IR o BHECHEREEE ON % - PRNE - RERK
REHEE ~ EEERBE - HEEE - SRENE - 2
B o WEREDH ~ SRHREK o EXRERENTOR
| 2o (R HREE ~ EEEH | RS | -
_@ﬁ@mﬁ+Mﬁb@mmﬁwmaﬂﬁm+ﬁ,ﬁam%ﬁ_momn%ﬂ@%ﬁtaa+ﬁ,¢%mMEazﬂomﬁﬁﬁ
.ﬁ%ﬁﬁeﬁﬁ+;m,ﬁmﬁ+£§,mﬁmﬁ:ﬁkﬁ@,mmmﬁz%ﬂﬁioﬁﬁﬁmﬁﬁamzfﬁﬁmom%ﬁﬁ
s (R SRR | 8 B HRERERER
CENEE THQENEH- EOEEHEREL  BY ITHALEN ~ DEEIARIR  BINEH ~ QELHS
Zﬂﬁyﬁxmﬁﬁmﬁﬁz%oaﬁZﬂﬁmgﬁoﬂﬁﬂ%gﬁ%%ﬁ%@%ﬁ&,mﬁm%mm_m,mmﬁa&oﬁk
R ~ SORT ~ LERNEH
ER-EEY R R | ¥

-

Water Mill for stone grinding at Hellungtung,

Btk 2 2 AR AT

» L]
Fig, 7.



2 oW 31

RS @RYE ~ EDiIEOR ~STEE o FEERE | HFEE ~ 25 EEARME [+ ) o BERERER -
m%%ﬁﬂzﬂi OIS N A o

SHORHDOE RENPIE- GUSH ~FBTE - BEE) R REE - SEHOE - RERENERL TN
BREN ~ 2RNERREE o HORON FEOTERH ~ @R NEY ~ BERONES o MK ~ BEREHEK - 8N
ﬂmw%xam,fk&mrﬁ@o%wﬂamyﬁAﬁa¢ ¢4@ﬁze@ﬁa,mﬂnmay@o

KR CERSERERE ~ DEMICRELN ~ X0 | - NFER | RREEEH o CAEN - | B -~ EEL
mﬁiva;ﬁ,@iﬁﬁﬁ#mﬁ?<gﬁms o 1 (T 8 - e | MBI o I8 (| B ~ R | Wik o %
mﬁx;rﬁe?ﬁv Jm&gf,;m_Trokmm+x,L,m¢Zﬁﬁ B E BN - B | ETE o HENME

~ BN FEHETY e o PFEFE ) RRE - YREHNDEN ~ SHEERTCFLL  KREQTXNE -5
E&%ﬁﬁfﬁma,?x%:ﬁ£+ﬁoé%ﬁ$%%_ﬁﬁ+mb

(D) B

DEREE ~ROEE - EREK HER ~ RERE - | KBY ~ERTVEHLRD ~HKHKERH

KENEE  SFRETENR - a_ﬁwg%ﬁfﬁaﬁ¢@ﬁﬁ%¢%matﬁﬁh%¢v:Am%mmmo%;ﬁﬁm

BN - BEEENEREKERS %mf;ﬁ$ﬁ¢ﬁﬁ ~HREG T | o BIREER ~ XERIEENY ~ B HE
FONERE - SRLER o HENEREE ~ NSEAR ~ SERHEEN - 2 TEEE - WS o MESVERNNE ~
ERERREN o

WNRE REHE - R ERNRERE o HRERY o
(NHER KNTEERATEHR ~ FFRE ~ BRICERHUE R GUENBRE)



Conss i - N ERH R ~ KSR o YRETRE - REHEEC ~ ELW L o

(DR KEEFE ~ R<BRBN o I TR R - G R - BREAEE o

EDF DERABRY - RELRENYE ~ SHE I  ERNRULEREE - KRRE - ECRRIHE o
O CHSENE - SEN%~HEEEE- EEKEEE - H<EERNEE IR | BRERT - MENES
,ﬁﬁumﬁﬁ J< s - ERERH AN ~ BUHRBAEE ~ X HHRETEIND o

FledH EREHEE - HERHEN S o EEE - ay,%r¢ﬁfﬁ v,mf%t%ﬁﬁﬂ@ B ERT
B - (MO ) o AT EEEREHE - BN o M B IR RS ~ R i o

R CEREXERRENS - EFNERASK ~ SRR - BRSNS AEE o $EERSETKE ~ HHET o

OERETHE VERZOTCKTERE ~ELED - ETTHOUZoONEE ~ ERNULNREH N4 RRESE
OB - - EREREENE ~ HUTERTRENS -~ B8R REEA ~ EROETEN ~ KR EHD o

F% WK - TEESNEE - XEUNTIEN o FERENEN ~ FHERRE ~ EERLR ~ EFRNEEEER
Ei o R ENCEEE - AEEHENEEN | B~ PGSR LY ~ BUSKYSHRER o

BENER WHNEE - 2R 8K~ EF - BNEFEERE o o IR BEMEN] ~ B = - KRN~ £F R
= - BN - E T o HENEH ~9HE | - BNESEY - < T HBENER T - KITHOK -

(DE® WO~ SRENKEMERNHTER | | IS EEERE - W - LR\ - HEXNEE
BRRE o HHRESWLNAEREN - < EQ | o FR<HE ~ @< T HIIF (I T80 | ) ~ <RH<EY
FEK ~BEKE - EE R - E BN~ BRE R - NI o

(DBY HREN -~ ENTRE 3 | (R ~ RELREKEGHRES ~ RS SNDRRTESEES o fXaNEy
2w R %)



2w R B . 3
- BERGNELHRY - BRWE ~ T ENERSHRN - RV - BXHNY - RBEN o
CODERRER SEEREHEETCEE ~SRBNC BNSEEE ~ E< SRR~ XE
M EEEF RS ~ S HENBE HER » R ~ DETRH ~ BN  HEEHLRENHERRY o
EARE BEH ~ MR T - SN0 LA - SRS R - SR o
RREE BEESERD S -<S | E e @ o R B | ] - e
(H)SEE SRWREND E~<H | E~ETr2ER | T - HEKEo
@)+ - §BH - 8N ~ Kl H ~ERE SR HIQ R - B EEER O B - <H ) B~ R s -
&+ﬁﬁjﬁzﬁ1ﬁ R N - EEEN | K~ EHHEER) g8 | R - ﬁalﬁzéro.
HRHE 2o - RN - ERTEEY ~ B CNELEERR o SE R AHREEES - B BN -0
R PR - HHE | #  SRHRMEERAE  HHEEREE
WERE ENEEHLEFEL < < EE LR - | <HRE o BEE T EROES PR ERS T E
o W EHH ~ ST | § ~ENTRMIN H< ~ 2 EREE SFRE S (D VT EHRADR- B o @ =T
Iﬁiﬁo.
RN RECEEREEEDERR o RRTRE 0 TRBEERICTES - ¢ T HIZZERKE  SRENEFRK
B - SECERESEEER o g<2 TFRABRHIE - HEQEE
(B HH  SREBA AT - K REESEEE RS GEHE NN o HE R MHEHEE - MR ER ~ECE
% - RERHEE - S NEE 0 80 <HE<E | E - HE - HRERHRNERH - b ERE o e TRERT
$E - HEEH&E Ko |



R EREL ~HEHE | < - RHI< o ﬁﬁmﬁma,ﬁmgﬁﬁﬁ o REERRR | < ~WEHE | <~
ﬁEH_A BER | o o GRS TEHNG 08 ~ o R HETE R - - R < R o
RNH RNERER o ﬁkﬁk@lﬁ%+smx *Jﬁ#+ﬁxv zmk&@ﬁ+mm_ﬁ,:aﬁ+mmmﬁo
¢ﬂﬂAﬁaﬁﬁ1ﬁ_iLTo _
CXR SRR %ﬁj)ﬁﬂ@zﬁaxAﬁzoﬁ§$W%ﬁ EE IS - HEE RN RIR ~ LN
mti ﬁﬁﬁﬁ%é&ﬁo_
EMH e - BXEERS R - BB - HEBE GREE o BREERRSEHH ~ SYTEHE | R4
~EHHENE o
HEH R - SRR ~BEREAE  SRNEHELIR ~E LRI R~ g HRR 1R
FH AN - EOREKAR ~ERE o > BRI REHT § ~ R < H ~ SEHEER - A BEE o @K
WEEHHEEENR ~ 528 R o
g SREmEHHE~ RS R~ RAHEE S | REVBHTINE D) ~RRHKHRESHIE -
() B EK
gEEE
& EEmEE | N - R A (R
Eg_ﬁﬁﬁ:ﬂﬂﬁma
El ﬁﬁﬁﬁ_iﬁﬁo
TEE @moeEE e EREE s o

2 & _
2 o R S



2, R | oK
A=K
g+ EIEL-mmmeart
DFEKNBL ~ ZENH o
HENER FFEE) ~TOENH  ERERHEN 1)
RI-NBK - RHAN S o
panEg ~e 1 Suefn ke,
(R)EE
RERE< HNEEE ~ B ~ P M EE<GUE ~EXEEL IR - SECEEON - SEEHRGE g [ HE
- Rt DR (R HD o BEHEEE TR (@B ~ B0 K | & o NEHDSES TEMMEIE o NEHREE! 1+
ﬁﬁﬁﬁﬁﬁa:ﬁﬁ%e
(M) nE R B 58
BN E - i REHIO ~ N8 SRR - SREERE - KECTRA © KRR | 9T - Kk
TR o TR R - 3 | I - R e o R REN -

® % g REMEE BEEEREE MERE

KT R LS s

IREE tabs- #EELF H+EER RS RN |
D R LR B e (B
= @R 1R TR NE



g | M+ B8R

B IR R Y
® m BB B g wom BREE,
M&E __Om:z | g O.;%
AKE Oeil0 e Deilk
”ﬁm_ Ojem_. 8 O i
g Os 11l mE O« 1
KR .00 % £EO O
EE O+ HO L 2BOO1
RRmawa 0RO & HZO o110
IRRE OsHO B ﬁmo.o_

- RRMERR e e B ﬁﬁm+@ Eﬁﬁﬁ+1$ aiamTRIIK (@SS ﬁ_kc,é%E&$M%_ﬁﬁ
o%%@ﬂméié$ﬁ3aﬁﬁb?ﬁ&_i #Eﬁﬁﬁﬁiﬂh WERESE | &K~ mﬁﬁﬁﬁﬁ%+“ﬁﬁ o YA

Lﬁﬁy@&@+nﬁﬁﬁ ﬁ&%ﬂﬁﬁﬁﬂ+t%x M%@ﬁ@+ﬁm &#Z@k@i;ﬁx HE@(+- R o #e
%ﬁZ&E{%ﬁI DS - WR ) KPR - RN S R HE R 2R o

() AT SR N
B S EREE ~ RS 1 [RGR TR o S HRER I THR o CEER REWNZEN ~ 2

(WE< ~ R 8) (EENEY ~ BRI EAHDERF - G R o [ T - ~ SR o B U R |
2 W o E Feyey



F o R E AL

B - B R o Bk |45 - ﬁtﬁ;%ﬁdIﬁﬁgmﬁw+gﬁ,g%wm+ﬂaiirogﬁleawz
H< 40 - I HR B (-8 o B HEREE ~ He MBI o KK ~ RN ~ N ~ HNH ~ BHE KW
T = o R T HARM | R | 1R - S REES S o @I TRH 1 11180 ~ 1 B M ~ e
IRAEN < | B~ HE B | <~ BH | < ~ o | 8~ HH 1 Wi o MR |80 ~ M 100 S B | RS
1ﬁﬁaﬁx@ﬁﬁtam,ﬁw:+ajﬁw_gzg BNE B LR ~ B~ KB m o ke R | &N MM
~ B S~ H LR R RN o H< BN ELH - I EN |~ H<EN &N | 0 -+ -2 Bk
HIZE » | B HE ~ RSB HIE - EH< S0 o NREHNERES TR o

WR ;AN

HER RN | VK

sese SFILLESY, . waneiias

BEEa #EZoR

ERGBEE  B¥ | HRTR

NEHHE  LETRR
REHIEE @ | @R
YETRERLE  @E2FR
HORPRHE B )RR (RERET)
+ R H R R

R S



(B) 5588

| MHAESEEREEN | ~ (FERNIEERRERE - DEEK SRR R0 (E W o HINREY
T HEEED RY o BESHE RBEES - B EECTEN o & THNZOF - SIUERERENESR o
R TR E S RS H ~ TE RS NE B ESE o MHEE SR ~ | EXREH o REZHERELN
11~ I - GTAIHE | DR o RTMAE HEREEN ~ HREE SR ~ SRR o S RETHME -
N O o B SNEN B RE - EHEERE ~ S D ER U ~ ¥ IERK S o WELE - CoREIRCR
BT o S E RS - RIEEE - Hl R SRR -
HHEES IO o LERERESRNNE HEEER o
R ~ BE AR GE TR RERE © - RREGH RAER
i - EEE S - RN o MR REE B EF e - REW
NHHTEE ~ 2 | R - RESRRIN | R o eRREER
HSEEE | € - EE-HNNER o & of R s o RN
B - EXEE o NEENBERERRN TN o

Tl

Py:.r” te shalg

TRl BTN A

PRREM BRE  BAS
B Rk

Wig. 8. Furnuce for f)]elting pyrite ore,

..wo@a (M) 5T
i SRR CEFEIDRE - N R BNHEOTREQRE
0%, .

[
=

© SRR PSR ~ S AT ) o IR
BE<K EESTEFEEN) o OEEREEEKHENE - F7
HEERRS - DEBHNES TS E QR RN - EE
RO W OE 3R




2 BB R <O
FEARERRE - FEIHEREHR I o ERRH AR - BN NREE ~ S TR Y-
mivomma:mxﬁ,#ﬁxT¢4 o HEHICNEGE o | EERES - KENFDREETE - oGl ~ T<EE
(R ) o BHER 1 1K - ﬁmﬁﬁﬁa_aﬂ+roﬁ}mwmx%ﬁ R WENS - ENTEE<EE (FEETE
N) o HHERRE ~ HEBLES ~ - EIKDEN - DL E - BECENBES - EREEHEY< ST o
R NFHE DS ~ BEE NS | R o BREEEE T~ SRHEED- 4 o QY TRETRsEE - 58 | HE
o | EREENE HERCERELEN ~ B AHEGE o RERNY - SRR RR<RNR ~ PREMH - R
HREEEOCE o SARNSHUE - GEE RO T o @ O=REH R ~ FRQERER | ~1]H= o

(R) o &=
FELRRRUCKENRICK ~ DEENR RO DRERR o $ABE BB - ERFSHHEN » SEwEs
KNS ~ $XEL DT ~ | BEREE  KETNERCHINEHR o RPENERRE - SRR - F - AHEREREN
RICH ¢ ~ BN REHRENTITR - SHEEERKHE o
(F)RBERLEENER
BEREER | SEBNDL - UK RNEEE - U2 T 8T - BEHE - EERGEEE - &
”wg4&zaae,mm%ﬁ&ﬁ2$&,xﬁmﬁ%% HREEQLRY o RN - BT BRI TR ERER: T8 -
EREMD TR o BN TN - RERRENLHE O NER - ﬁﬂﬁL R - BB R ER - REN
EETE  ¢BEEHENE ~ ERERCHER o $RERAF ~ 2 | FARELEHRR - HOERHHKE - AREES
~HENCH ~ ECEREERS - HESREENEEE - KERSTESEREN o KRR HE ~HERER - ¢
KER D NERFELR ~ @ ERIET | 10 S8 - SRS s~ R4 KT o JBBURE | EHIFR (@RERY



)~ RENE - R ~ KRR ~ HRENCRE R o SRIEN K ~ BRE o KRR RENR -
_%ﬁﬂwmﬁzz,ﬁXﬁmO&aﬁm,wmmxﬁo%ﬁ¢#&ﬁ,m,&@maﬁﬁwozam%ﬁMKMﬁ,mXﬂm
ST o HER KR - S BRI EHOREE ~ SR RIERR R

R BN R - RERIOR RS (SRR ~ N R ERICKINE ~ BB ) o WRE SRS - SUEHY
S o IER BN ~ BE DI RO KRN TR o HRERRENE |
ERE - RN - | EINRRNEE - EENKERICKR TN R -
ERKEEEER - DEREHE E ~ ERBHH o OXRRERE HER
HED ~ ABORERRIN - RUTTHE ~ HEWIER o kBRI | - B

& P ESCKEEET o SRR AR NERIE - NI - SR
= T ML o $MNE DKM KATIUKET ~ FR LN HEN B4 Kl
" T o BARENEE - RS HTEHR QRN - ERXA R o
s P e xmEangnms - B REUTKE - RANBREK  HEANK
N I @R RO o EREEE] SN - O |
b s ENRES - GRS o NESTNEERY ~RE KRS R

£ e HR - BEKEREINELS o EHEN ~ SEUCK RS e §

N - SEREE AN R o QN K ERITKTENRSESSERE

B AT N - N R - RS ¢ @R ERICRRE o R
B ESE R - FEEERHE o CEPEEE ~ ZUKKERERQHY
2R 8 B . <}




NNNN

Y

%
%

l-..-..“.

S

TR

———

R
SSSSa
B

o~

SRS
o oS
=

2

=5
e

]
’ i1
s

e

e

i /‘ﬁf
= =

=
ol

==

o

WESEHRRAERT  R®

B &

TR

Peng cheng chen

N #®

XK

B AT W2
B A TRE R

(335
\\:}\‘:‘ . w.ate- B
PR

AR

Original level of underground waler. -

M0 20D 300 40 sugm

&
#

Present level of underground waler.

Fig. 10, Section showing the water spring of Heilumginng,

<1l
SENRETEEEE o MIRM(] D1 1K) - RENEEERE - HIRBE
B~ EHRIGHE - R EKTRIERE ~ WAL~ 0P ~ HDRK o HIC KR ~ KK

GEiE - SNEE | BEEE o H¢TRENSR KK ~eHE | ~SeEes - g

FE -~ EHNEHKR - EEE (RS20 o mRERERK ~PEFSEREEES

W DRI RIE - ERKFEREN o ¢ TNRK - BYERBEH | B o HEN

%~ PARS ~ HGER ~ SEFSTR o FHERICKIE N ~ HEKOKRREE
N¥% o FICKIENH ~WCIRE o FRB RN L BT ~ BT R o AN AEHNEA -
HITRIFENE ~HEARFREES (BHD o KEEENE ~KERERN ~ K
RIS o i TEETRN LR ~ | PEIEEEE o GRNENKEE - BAKIR
B - EaE IR ~ KB  BMMIERAE - - MR KHORE ~ K AR
& - REEHEEE - KL o NEKPRENK ~ ENNE ENEE ~ TTHRK o

R 24
NFERES - TE ~ T - SENK - FREQDE o BIeE BEEXYEENE -
HEERET o HETENFE - SR ENEE o <REE ~ BRECHT - KEQEITE
o REELTHTENERY I+ B BN Y ~ FUSRHURHLRES - RERQORB
o HEE-HNEIE ~ BEHENICHED HE Y - EIIEE ~ BARE ° HEEER ~ 0 Y
S ENE - TR EE « EYR T o @ XEN KRR BN - T

ENGE o SN - BRQENLE 0 o BRERH - NE RO - KEGER ~ RICHE - SN ~ PR o HRD



ERKERE B ECEY ~ IREENE ~ S B R o BRRE - B - WRHE - RROHNE - SR RSRERER ~
EEEAEERENH - XHENES ~ SPESKe o REECEERE ~ X 4NED - HEHAFHYE | L~

& - SWEL B ~ DE@VENR ~ RS SR SN - WRHERECTE o MEHEFERS ~HCERYER - B2
NEN G ~ G e B RN ~ o TR E X o CRERNE I ~ KBS ] - IR ~ K FiEle
AR EERR aﬁﬁm%ﬁlwou%ﬁ S~ KR AT SN ~ R AR © WS RS E

R mgmn,ammmzoﬂiWﬁﬁ»ﬁﬁ C BEBERAHL 0 MENER ~ & 5 HNTLEE - HiieEa o
BN ER - ﬁmzxx%wﬁﬂzm?A%g%ﬁnEo

RPN - BREC R~ FRERNES - B EHRERENRE © FERWRIRE - L RRUERE
o KR R RN o REECR % ~ FOE (S8) ~ CREECE T3 o HIERE « HRNE - QR IE N
o%@%zm%,mmmﬁwﬁM£gﬁﬁDﬁ£¢wgam%gmmﬁo

LRFHE ~ DORGWE ~FRE R DEELR RN ~TNEER - FRECIRWEICY © HEHT ~ REAENER ~
mﬁmﬁanﬁém o RN FMIER TN ~ TE(BEXTED - CR (GHASH) - WER EERE - KE®) - =5 (09
) i o EHERREBNNIMER o FEREE - ﬂuxxai,auﬁ+a4@$¢ﬁﬂ,uﬁﬂﬁ%{mﬁzmm
FHRZN o TECFDEH ~ FERRHEY o XLHHWRE ~ BEBTHRLTWENBE - RETE ~ EHENLRHR

KBRS o

B om o B | <



FHHI0E <

o — s - o~ RGN |
M- ROE% - RS SREENE
R— i RERNE

®
g ﬁlam.ﬁﬁ.m.ﬁ - KE - RUNBHEEER

-~ RENE
A DB - 2F ~RBNE

r EXIBEE ~ B - Gl ~ i
mumwix%ﬁaﬁsamm%ﬁﬁﬁﬁv

= W A—E®RE T EEENC SR

'S

25

P s
_,A._—ﬁ

ﬂ T BN R < s

REMS( L S RS E
# R G

gz
. ﬂ@@@ SRR — (< R e i B R R B e 1)



PLI B — %

B OH oMK LM% OR Y RREA NN
A GEOLOGICAL MAP OF PENGCHENG CHEN,/PORCELAIN CLAY DEPOSIT, ZSU-HSIEN, HOPEI PROVINGE

SCALE’ 1:100,000 R #
m o ! 2 3 4  5¢a

CONTOUR INTERVAL 30m 25 4 %

Ho Tsun.+~

ki i

N C T e tsu“«; ...?ﬂ" v
. .,..._,,-'w'" :ﬁﬁ"_ﬂ........._;ﬁgt '
“Re\ N ~Hsi tsu0 e
P /‘gf‘...}.g-n.f......._--mm;._;_..«-
T fYiliCdal Mine
\ G L : e
. .'-._'.__.- . L) L
T l
| - L E 6 E N D
£ B R £E X  EMg £ X & < M8 = £ = B 2 mE & k M
SINIAN CAMBRIAN ORDOVICIAN CARBONIFEROUS ~ PERMIAN TRIASSIC TERTIARY QUATERNARY DIORITE
" ® A A X A 5 K A BRRLBERREHE FRARBHER BREBWEAL B A * x
Quartzite Lime stone “Lime stone Sandstone, shale,limestone, Yellowishsandstone  Red sandstone & shale Conglomerate Loess
J—— _ | : clay and coal seams and shale '
Heo € 0 C | P T Te L | O -
S ] . S = T & T T OB LB ¥ 3 '@E' R A # B B % 2 AU R BGRAE
ﬁgoﬂg& R% B WHITE CLAY BLUE CLAY STONE-WARE CLAY SANDY CLAY ‘GLAY MINES COAL MINES PYRITE MINES DIP DIRECTION FAULT POTTERS KILNS Localities of columnar sections

_ - ) ““,‘u.l? Wf/z,,‘" ) — - o
" _ M :-mwx,‘x e - | /T % ' A ™ -7 i L




PlL.T

Pt P -

B &

L H R ¥

Columnar sections of the stone ware clay mines, Pengcheng

(RBEREREESL XX B )

~ (The Roman. numbers correspond 1o the geslogical .map)_

- ™y

7.

e

-

)Hi -t * T & |
[ ~ Laess Huang tu
“r X F B
~8and and Gravels i Shr fze
- X K A X X
Limes!one |4 ching
ITRBER | THAT |
Gray hard clag | Niu fou |
§ % T R
Coal seam . Yiaw su tze
ITRNGLK | Su& & |
Yellow sandy clay { Teng Sus [
BEREBERR A T
ftark yray sandy shale [Chien sZeng
R x| % T
Coal seagm Hsia chia
T ELEALR T4 1W/
Blue clay or Bluish whife cawChing tu Pai u
[ ERE®EAE | T itk
Light green clagey shale|Cring kan 1ze
) E_ B | % B
Coal seam Chin tou
T Iwmste | rwm
\ Stone ware clay Kung tu —[




W

-a:N

LI
AL

R

TUHHIT

B & & &% £t &

s %

Pl. T Columnar Sections of the Porcelain clay mines. Pengcheny

BT+ THEZ

W o )

{The Roman numbers correspond to the geological map)

I ad L A
i Loess Huéng tu
“ EBARA  F
Limesione conglomerate Shih 1ze
T = 7 % &
" Purple sandstone Sha shib
12 & % A& F_
Limestone : Hsidg ching
N A % 0
_ Coal Seam Hsige ching coal
e ERHEEEALT FHA R
Green& white Shaie and sandsfone] Kan tze
] AERAREE & F
Blue limy Shale Yang Kan
3 5 R &8 K F AT
) Gray shale Kan tze
. 2 K A A X
Limastone Ta ching
| IRERDER | TEEE
- Bray hand sandy clay Niu fou
i TRE
- Coal seam Yiao sutze
J_IREAWER I RE
. Yellow sandy clay Teng suo
| BREPER®E | SEBT
_ Dark gray sandy shale Chien szeng
ol B & ®_T
Coal seam Hsia chia
lE 1% 8 AE® | 1AK%
- 1Blue clay or Bluish white clay |Ching tu Paitu




PLI

BEHAKXERORY

Columnar sectians of the white clay and pyrite mines, Pengcheng

@ WMt % RB

Columnar section of the sandy clay mines.

r %

Lloess

T RAEZFER

- Aed sandstone B clay
i & & B

Hard Sandsione

== EARVER
=== Gray sandy shale
LT 1T E R & E 6o
T LriRizm| 6
[P Red hendy ciay

X

A ¥ K A& i
{1 . Llimestone | Fuching |
BERERRER | F &
Gray Shale & sand stone| Kan fze {.
L E R B X &
Limestone Hsigo ching
o A rﬁ' £ %A
Coal se€am - IHeiss ching coal!
]'s E E‘E L 23 5
Yellowish gray sandstone| Sha shih-
sl EPREHEEK F &
|1 8ray shale & sand stone| Kan tze
N ¥ X
Limestone Ta ching -
6 Giﬁhﬁfﬂ'd&ﬁl T H Y
ray hand sandy clay | Niv tou
R I E231
' Coal seam  |Yiao su tze
| TERPER x
"l Yellow sandy clay Teng suo
rERwET | R T
Dark gray sandg shale | Chien szeng
KB T
27 Coal seam Heia chia
——% L1
Biue clay Ching tu
ol SAHIETE R
_ Black ferruginious shale| Yachiao ling
! . L e AN i K
T ! =—=—==== sﬂed&yetlnwstmevramci Kung “tu
j 16 = 26m % 3
Loess ,‘er s a— ERRLIER T B
! 5m Gray shale clay Kan tze
; 1# : T REB N
Y% {\I-Zm —— White ciagy Pai chien
S\ pE=SSEee | BREEME | K X
Blm (om0, 'm Reddish ferruginiaus shale| Hus Kiao
== == NN ]3 im | B & | &k &
T rae s W[E===<f| || __Coslsean Tung kew
=——— N\~ L i T AR
==——— "\, gi=====f = [ [Black pyritic shale Awang kan
% 7m_ e E 3 KR
Coal seam  [Tunghsu 2
A K ¥ BF
__Shale Kan tze
| R 3 Fit-Y, =
Coal seam Tunghsu 3




PLV.

Columnar Section of Peng-cheng Basn, Tzehsien.

360m

320m

3 mi=

T RS LTI LR E‘iﬂ'_ Unconformty
.'.,'.'.'.'.'.,:‘.'.":.' = Red_d.ish' yeliow coarse sandstone
‘ll'lllliiliuﬂm. BEMIHRPERFRENEAL o
i:::l:: ::Ic:n::::t Red sandstone interbedded with ] 5
Tl yellowish gray sandy clay Wl 2
‘Hard sandstone £ & =
_ Gray sandy shale £RARAGLT E@'g o
3‘}ﬂm§;;.f Red hard sandy ciay L H& EA
AAHPREEBHAEREQR
( ﬁeddiéh sandy ciag )
¢ Bluish white fire clay )
Ye”ow:sh white coarse quartzose 1 I -
sandstones and sandy shales @
-
O
a3 o,
S
tHEEREACREADERR
| Yellowish white sandstones. dark bluish
gray shales and blue fine clays,
= APERXREARWERE
§ Bluish gray sandy shale and fight
gray sandstone -
= »
3 o
3 e
B <)
L)
=
BREXZARPREZEER o
Gray shale, sandy shale E/C)
with 3 coal seams

RN T

B R RE BB

ARAEKORLE

MR Loess & limestone conglomerate

£ omF

Quaternary

AE X

130m

Ye llowish gray.aands{one B ERR

M0 Biuish gray ‘shale AEEARE
Coal (Ta-mei) <A K

0 Black shale ¥ R H X

e Light Gragsandsfone A & € K &

40m{ =71

FERBPRERAREKR

Bray shale and-SanJg shale

T —

Zm

“{Braysandy shale & shale ERKBRERER

~ R A KR R R A&

Yeh-Ching Limestane

ERKA RN

i Yeh- ching coal

# # %

j2m BT

1w

] 2YRZERPERAERREER

“RERS

Yeliowish gray and gray shale,

Sandy shale and sandstane with
{wo thin coal seams

Smeee
™ g——y~—7—~1—Dark aray thin bedded imestone (W H X5
Shan-Ching coal m % §]
TPIE shale, o e BREE R EHEE
80 p i T Dark gray Limestone i HEXEERKR
Ll T

Tom]=

= Bluish white shale and Yeliowish sandstone

RAAREH EREBREE R

with thin coal seam

iriy Limesigne

AL ERE & & A |

£

Carboniferous and Permo- Carboniferous

Hsiao- ching coal x| W
BOm i =i Yellowish ghay sandstone % B & % X
50 T Gray sandstone and shale & BEE W € X "
Bt 0
T 1T T T =
I I FRNEFEFEERENLME _
$0m LT T Dark gray Limestone with flint nodules 8 _
-~ — — — = fray.hard sandy clay @PLIERNPEK
::};;;:3;}}:; Yiao-su coal L W3 =
- pitrniteiitii] Yellow sandy dag X ELB¥PER g
B l=——=—""="" Dark grag sands sake MDD FANPEKX -
______ Hsia chia casl x i m—
ORISR - clay o Bizich waite day ' E 5 > *2
S " ——— B-ll.l!d' shale fire coag Elﬁ;itgitt
(A0 E by Chin - ton_cgal I ¥ ¥
IR EPIR7R volisw_ini_HEat -Ware E1 T IE
sz-as d:zie cdas EAMIELR
TN ARSI NS N, m P2t :_ilti.l’.!__:t
ios Tﬁ Si el S WE¥IE¥e
':r'x“‘nm*r1 s.'.lae . !;1:! =
BT s T =q, 3 - " EN )
Gras_stmdstvne E B E X
Red shale with iren nedules SHEAERS
e % - 2 )
- MEERABRLNE 2255 | oscoomiy £
lamve sray hmestcne with calciie wins and rmx

 quaiz fissures )

Ordevician
















EHE RSB EE RHNE R Eee

.xﬁﬁﬁim.Z@ﬁ%E %#%%%%%%ﬁ%k 2R RENE G - J&ﬂn.mﬁ#% 14 E RN 1 o 3
.ﬂtﬁﬁﬁmﬁ%xa .:.m.@mm%ﬁ REHHERBE ~NFRLE ~ 2 Bgs o ﬁﬁ»m@%:k ﬁ&mﬁ@amﬁ%ﬂ
mﬁmw G EKE IREREE] uiéﬁﬁgﬁﬂ ~ ERENENZKE ~: %M%%i%&tfﬁéi@%%@?
B gﬁ%ﬁ# &.ﬂﬂmmﬁ Eﬁi¢_§mxﬁﬁ i@%%ﬁx%ﬁﬁﬂwﬁi&ﬁﬁ_éymMﬁﬁx@thTiﬁ o
Eﬁﬁmumt&.mﬁiﬁzm& T@&&ﬁ$%i% N B0 R X o %z%fm& o B - PENREFERNREHN
ERI 0

Awﬁﬁmxﬁﬁ“& Uﬁﬁﬁbimyﬁi ﬁiﬁﬁ%ﬁﬁﬁm% 2[5 o %ﬁﬁ.éix%mﬁﬂsaﬂ:%ﬁi.m._m
&.z@ﬁwﬁﬁ (1 DRE-HNFRHR - ﬁﬁ%ﬁm%ﬁﬁmm ME SR « ﬁﬁiﬁ% HARE EEHE o R lr i
mﬁtﬂﬁ%ﬁ.zﬂ_ R ~ IR RN o ﬁymﬁME%E#_ﬁmmx,ﬁﬁxm_n B o

ﬁ%ﬁ_zwy EETE%@H %mm.z&ﬁ ° &%ﬁ%ﬁiﬁﬁwi ~EFUE - h@m - &ﬂ_.%t@ﬁz ~HER B
%ﬁﬁ&ﬁﬂzmﬁﬁﬁﬁv %ﬁmmv $B)ERE sfﬂuﬁﬁr@%%i&%&iﬁ%%* &ﬁﬁﬁ*ﬁm

.m.ﬂ»miz Eﬁﬁﬁﬁj - wﬁﬁﬁﬁmﬂkﬁ.ﬁ* o %ﬁ%ﬁﬁﬁ\% G “ Eﬁﬁ& %ﬁ@ﬁv o ¥ KERIMRE

~ NREHHEREE ~ i.zﬁt%tx%&ﬁ&ﬂ Mﬁ%ﬁ&.zﬁﬁ% iﬁﬁmﬁ DR R (R R » HRG o
E O I <



¥

s

A

™



GEOLOGICAL BULLETIN
(Being the continuation of the Bulletin of the Geological Survey of China,

to be quoted as Bulf. Geol. Surv. China)

NUMBER .17 OCTOBER 1931
CONTENTS
MINERAL DEPOSITS OF EASTERN SIK’ANG (Summary),. H. C. T'AN &
c. Y. LY

THE CLAY DEPOSITS AND PORCELAIN INDUSTRY OF

PENGCHENGCHEN, HOPEI (Summary).......... T. F. HOU

THE COLLOID CONTENT AND PLASTICITY OF CLAY.. PU-YI WEN &
—r

E. O. WILSON

Published by

THE NATIONAL GEOLOGICAL SURVEY OF CHINA

{Under the Ministry of Industries and
" affiliated with Academia Sinica)
and
THE SECTION OF GEOLOGY OF THE NATIONAL ACADEMY
OF PEIPING

9 Ping Ma Ssu,
West City,

Peiping.



GEOLOGICAL BULLETIN

(Being the contmuat:on of the Bufletin of thc Geologlcnl Survey of China,

-to be quotcd as Bull. (ieol Surv. China)

NUMBER 7 OCTOBER-:wa:'
CONTENTS
H. C. T'AN. PAGE
_ ' ;o
&C. Y. L1 —MINERAL DEPOSITS OF EASTERN SIK'’ ANG
(Summary) ................................................ 1

'PUYIWEN&; o
E. 0, WILSON | ‘—THE COLLOID CONTENT AND PLA,S:H—CI'ry

OF CLAY : - ... 13

---------------------------------------------------

Published by

THE NATIONAL _GEOLOGICAL SU-RVEY OF CHINA .

(Under the Mlmctry of Industries and .
afhliated w1th Academia Sinica)
and
THE SECTION OF GEOLOGY OF THE NATIONAL ACADEMY
OF PEIPING

9 Ping Ma Ssu,
Wui Clty,
Puping.



MINERAL DEPOSITS OF EASTERN SIK’ANG.
By H.C. T'ax & C, Y., L1 (B3RS, 2=HK5).

{Summary) |
INTRODUCTION

Sikang is the Chinese province occupying the eastern part of the high plateau
of Tibet. The authors of this preliminary report, after their work in'the An--
ningho Valley in W. Szechuan, arrived at K'angting (Tatsienlu) the capital city of
the province early in the spring of 1930. They started thence and made geologi-
cal observations in the districts of Chiulung, Yakiang, Lihna (Litang), Chanhua,
Kantzu, Luhuo, Taof_ﬁ, Taining and Tanpa during a period of over four months,
'Rou_te: sketchs were maae by cdmpa_-_ss and distance estimates, The geographical
posifions of all these districts have been astronomically determined with a transit
and a short wave radio receiver for comparison of time. The appended map on
the scale of 1:500,000 is based on these new surveys.

GEOLOGICAL OUTLINE.

Seven main divisions have been recognized in the stratigraphy of Sik’ang.

Avchean gneiss:  Granitic gneiss is the predominant rock. It is specially wel
‘developed in the east part of the area surveyed. This fo_rmaﬁon so far as known
is poor in minesalization,

| Algonkian schists: Exact relation with the Archean has not been ohserved.
Mica schist is the principal formation, other rocks as gneiss and quartzite are
frequently encountered,

Permian limesione and marble: The formation unconformably overlies the
Algonkian schists, This Ielation has been clearly ob_5er\?ed at Maerh in Tanpa
district, The total thickness may attain cver 1000 meters, ®wihg to the meta-
morphism fossils are difficult to find, I-ts_Permia.n age is inferred from its strati-
graphic position and the rock character. Deposits of galena, and chalcopyrite
often occur in these formations,

Triassic shale and schist: Above the limestone or marble is a series of green
metamorphosed shale or schists. The latter sometimes contains garnet crystals,
The thickness of this series varies from a few meters to several hundred meters,
Tt may be entirely absent,

Jurassic coal bearing series: Unconformably or disconformably above the
limestone or shale formations is another metamorphic series usually containing

thin seams of coal or carbonaceous shales, The rocks range from ordinary shale
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to slate, phylhte and crystallme schists, or from sandstone to quartzite. Igneous
mtrus:ons are of frequent occurrence, the composition of which ranging from
_gramte to gabbro, This series was considered as of Pre-Cambnan age by Loczy
Its Mesozoic age is however plainly evidenced by the plant fossils that the authors
d_iscbveréd from the shale. Quartz veinsare very frequeht, contaim'ng_.gold, pyrite,
galena, arsenopyrite, chalcopyrite etc, In Tanpa district, pegmatite veins have
been found containing large crystals of biotite, tourmallne (up to one foot in
length) and garnet. Corundum crystals 'up to four inches long have been found
from the schist at Yangchzawan. north of Tanpa city, " This series is therefore the
most important as container of mineral deposits, and by its wide distribution
vhakes eastern Sik’ang so well known for its mineral riches. Almost in every
region where this series occurs in ‘some extent, there may be expected gold
deposits either from the;quartz veins or from the placers which are derived from
the veins. | _

Cretaceous red sandstone: Only in some small areas near K’angting, OCCUrs a
red sandstone of relatively small thickness which secms comparable to the similar
rock so widely represented in the Szechuan basin. It seems to be conformable
with the underlying Jurassic, |

Young (Quaternary) alluvial deposits: Gravel deposits in the valleys are
specially developed along the Yalung river. Its thickness may attain 200-300
‘meters as in the case of north of Chanhua, In this occur the placer deposits con-
stituting the best known gold centers in Sik'ang,

Although local folding is frequent in the difierent formations from Archean
to Jurassic, yet the major structure of eastern Sik’ ang seems to be more essential-
ly due to the faulting (or thrusting). Several Jong fault lines are indicated on
the geological map, running as a rule frem NNW to SSE. These structures are
pr-oba‘bly prodﬁced by the Mid-Tertiary tectonic movement, Thé once reduced
mountains or plateaus probatly had ancther considerable upliit resulting in deep
disscctiop and dcposiﬁon of auriferous gravels and sands. Repeated uplifts pro-
duced renewed erosion attaching the gold bearing alluvials themselves so that a

large part of these deposits have already been washed away.
MINERAL DEPOSITS.

Aotallogenic provirnses; There secms te L somé distinct difierence in the
type of mincralization of the Tatuho and Yalungkiang basins. -In the Tatubo

bésin, in the districts of Tanpa and K’angting of Sik’ang provins:é as well as Yaan,
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Y'ungching,'H'anyuan. Yiiehts’ian and Mienning districts of S.W. Szechuan, copper-
_and lead ores are prudommant whlle in the districts of Yakiang, Taofu. ‘Luhuo,
Kantzu, Chanhua and Lihua in the Yalungkiang basin (therefore in the greater
part of E. Sik‘ang) gold deposits are frequent and of greater importance. The
copper . and lead ores chleﬂy occur in the Permian limestone while auriferous
veins are chiefly present in the Jurassic formation. The richness of placer de-
posits in the Yalu_ngkiang region is evidently due to wide occurrence of the
jurassic formations, |

Distribution of gold deposits: Three main regions may be distinguished.

(1) Chanhua and Lihua regions: Total ared where gold in veins or gravels
and sand is about 30,000 sq. li. The best known deposits are Mék’o of Chanhua
district and Chingchangkou of Libua district.

(2) Lukuo and Taofu regions: Total area also 30,000 sq. li. Ex. Motzukou,
Hoya etc,

(3) K'angting, Chiulung and Yakiang regions. Total area over 20,000 sq. li.
Ex. Pienyatzn mines of K’'angting.

General characier of copper, lead and silver ore veins: Galena and copper sul-
phide ores occﬁr in veins which have often an oxidation zone remarkable by the
red brown color of limonite. As these veins are often also auriferous, the iron cap
often constitutes useful indication to the gold mincrs. Azurite and malachite are
also of frequent occurrence when copper is p'reSent. As an example we may
mention the Tengtsanwo copper deposit 30 li NE. of K’angting city where occur
the veins of this type. The main vcin is 200 meters long, and a few inches to 3 feet
wide. The gangue minerals consist of quartz and calcite. Among the -metallic
minerals, bornite, malachite, azurite have been identified. in association with
- galena, pyrite and small amount of gold, Pyrite often alters to limonite. Evident-
ly we are still in the oxidation zone. The lead deposit of Pienyatzu cohsists of
veins of the same type in which however argentiferous galena is more abu_ndant_:.
In such veins it may be hoped to reach richer ores beneath the oxidation zone
actually found at a horizon where the metalliferous deposits would be enriched

by secondary concentration.
Detailed descriptions of the individual deposits arc given in the Chinese text,

Non-melallic minerals: Mica and other minerals. from the pegmatite veins
may be of practical interest, Occurrences of asbestus have been reported from
Tanpa, Lihua etc. A deposit of native sulphur is known near a hot sprlng SE. of

Kantza,
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LONGITUDE AND LATITUDE DETERMINATIONS,

The longitudes and latitudes astronomically determined by the authors are

Tanpa

101°51°04™

as fbl‘low's:---

District Lonyitude Latitude N
K’angting 101°56752" 30°09°57"
Chiulung 101°95’51" 98°58'47"
Yakiang 101°02'25" 30°0122
Lihua 100°15729 20°59°57"
Chunhua 160°16’ 0" 30°56'28"
Kantzu T99°59°09” 31°377°447
Luhuo 100°40°31" 31°23" ¥
Taofu 101°07*52" 30°58'55”
Taining 101°29°30” 30°33°52"

20°52'55"



THE CLAY DEPOSITS AND PORCELAIN INDUSTRY
OF PENGCHENGCHEN, HOPEI

(Summary)
BY T. F. HOU ({ £& #)
{With 9 plates and 10 figures)
INTRODUCTION.

Pengchengchen (P50, a {amous porcelain center of northern China, is
situated on the southwest corner_of Hopei province, about €0 Ii and &0 Ii respec-
tlvely west of Tzuhsien (fgE%) -and Matouchen (RHHEH) stanons of the Peiping-
Hankow Railway. It isabout 20 li from Pengchengchen southiward to Linhokou

F5¥%) Coal Mine of Anyang, Horan and also about the same distance north-
eastward té Yili (4531) Coal Mine of Tzuhsien. From these two mines there are
branch-lines joiniﬁg tlxe_Peiping-Hankow Railway at the stations of Fenglochen
(%ﬁfﬁ). and Mataouchen respectively.

The "stra.tigraphy, tectonic features and other geological conditions as well as
the mining industry of the Tzuhsien area have alfeady been treated by the geolo-
gists C. C. Liu!, E. T. Nystrém?, Y. T. Chao and .C. C. Tien?, and C. C, Wang4,
who surveyed it at different times from 1917 to 1927, The writer paid several
visits in 1929, specially interested in the mining industry’ and a reconnaissance
study on the tectonic features.® Bat -vﬁry little has so far been known about the
clay deposits of this famous porcelain center. In order to get some knowledge
about the pottery materials and their geologic conditions, Dr, Wong, Director of
the Geological Survey, sent me there in the spring of 1931 to Rtudy the geological
condition of the clay depos1ts in collaboration with Mr, C. F, Lai of the Central
Industrial Experlmental Station, Nanking who was specially interested in the
ceramic works.

The surveyed area, the so called Pengeheng Basin, is a flat valley trending
north-southward about 18 kilometers long and 5 kilometers wide, The basin is

1. C.C.Liu, Report of Tzahsien coal field, nnt published.

2. E. T. Nystrom, Report of geology amd mineral resources of sonthern Chihli and northern
Honan, not publlshed
3. Y. T.Chaoand C. C. Tien, On the stratigraphy of Tzuchow and Linhokou coal fields,

Bull. Geol. Surv. China Na. ti.

4. C- C. Wang, Geblngy and mincral rescurces of Wuan, Anyang etc. Buil. Geol. Surv.
China No. &.

T. F. Hou, General statement on mining industry {The third issue}.

6. T.F. Hou, Geological structures of the coal ficlds on the eastern flank of Tafhang Moua-

tain range. Bull. Geol. Surv. China No. 13

e
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bordered by ‘the Kushan mountain range on the east and Taibangshan on the
west, these ranges are all running n:orth-sogthﬁard with high peaks of not less
than three hundred meters in the vicinity of Pengcheng. Rolling hills are fre-
quently p'fe:ddminant in the middle belt.of the basin probably due to the faultiﬂg.
The main drainage is Fuyangha (i&l%.jﬁ]) which flows from northwest to the east
of Pengcheng cutti'n'g the Kushan ridge at Chifang and Heilungtung (SEE{RE).

STRATIGRAPHY,

Stratigraphy of this district has been carefully studied by previous observers
and descriptions were given in theic reports, - Here it is summarized briefly as
follows.

‘1. Sinian Quartzite: . Cropping out on the northern part of Kushan in the
course of a normal fault, '

I1, Cambrian Limestone: Lying disconformably upon Sinian quartzite on
the northern part of Kushan,

II1. Ordovician Limestone: Building up the main reliefs on both the east and
west sides of Pengcheng basin.

IV, Carbonifefous. and Permo-Carboniferons: Lying disconformably upon
the Ordovician limestone are the clay and coal bearing series of Carboniferous and.
Permo-Carboniferous age widely distributed in the basin. The detailed section is
given below.

Ordovician limestone Thickness
disconformity
Taiyuan Series - (Total 124 m)

Reddish _shale with iron ore nodules
Gray sandstone

Coal seam (.5m)
Gray shale 10m
Coal seam {.3m)
Black shale with pyrite {2m)
Coal seam (.9m)

Reddish ferruginous shale
White clay (.8m)

18 m
Gray shaly clay

Stoneware clay (L.3m)
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Coal (trace)
Bluish gray shale and shaly fire clay Tm
Blue clay and bluish white clay (1.5m)
Coal seam {1 m \
Dark gray sandstone and shale
Yellowish sandy clay
Coal (tr) (19
Gray hard sandy clay
Dark gray limestone with flint nodules {6m)
Gray sandstone and shale
Yellowish gray sandstone 2 )
Coal seams {1,5m) 20.5m
Light gray sandstone (1.3m) S
Gray shales and yellowish sandstone with several

thin coal seams. 1%m
Dark gray limestone 4m
Light blue and purple shale
Coal seam (1.3-1.7m) lﬁ_-ﬁm
Dark gray thin bedded limestone {.9m) '

Gray and yellowish gray shale with two thin coal

seams 2:\'-.'
g")I
) .

Coal seam (1.5m)
Limes{one (3m) _
Shansi Series (total 119m)

3

Gray sandy shale and shale
‘Coal (.6m)
Gray shales inter-bedded with sandstone

>4y
Light gray sandstone n
Bilack carbonaceous shale
Coal seam (2.3-6m) |
Bluish gray shale ' ]
Yellowish gray sandstene- “5m

Gray shales and sandy shale with three thin coal seams J
Bjuish gray shale and light gray sandstone
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V. Permian: Conformably lying upon the Shansi Series is a series of yel
lowish quartzosé sandstones with sandy shales and $ome layer of fire clays of
probably the Permian age, The total thickness is uniformly about sixty meters,

VI Trassicc Red guartzose sandstone intercalated with hard sandy clays
of only about thirty meters thickness lies conformably upon the Permian yel
lowish sandstone, distributed in a comparative narrow area in the middle paft
of the Pengcheng basin,

VIi. Quartzite Conglomerate: Conglomerate composéd of gquartzite peb-

_bles can only be found in the southeastern corner of this area mear Changho

(g‘_x;%%q"u[). It is lying unconformably ﬁpon the Carboﬁiférous coal series and Ordo-
vician limestone, It is probably of Tertiary age.

VIIL. Pleistocene-—-l.dess and Limestone Conglomerate: The typical aeo-
lian deposited loess is widely distributed in the breoad valley of this basin, some-
times up to fifty meters thick. In the basal part of the loess, a layer of conglo-
merate composed of limestone pebbles with matrix of limy meterial, is occasionally
present at some localities east of Yangtai (3£15) and west of Hotsun (Ff).

STRUCTURAL GEOLOGY

On the whole, the Pengcheng Basinisa syndine trending from north to scuth.
The Kushan normal fault sirikes north-southward along the east side of the basin
and its east block forms the II{ushan ridge, Another similar and parallel faunlt
has been found in the middle of the syncline and its east bloek gplifted to form
the rolling hills, Eryushan (= {4 l;) and Kiushan (fLjl}), where the Ordovician
limestone crops out on the west of the town Pengchengchen (Fig. 2).

CLAY OCCURRENCE AND USES

No less than eight kinds of éia)rs or related material have been mined in this
district of different properties and uses, These clays, except loess, are all strati-
ﬁed layers in the Carboniferous, Permian and a part of Triassic formations (Fig.
3). They are, therefcre, the secondary clays of sedimentary type. The occur-

rence and uses of these clays are as follows:

1, Blueclay: Itisa whitc-burniﬁg ball clay. The unburned color is dark
bluish gray. It occurs in the lowest part of the Carboniferous formation under
a coal scam and about twelve meters below the lowest marine bed—Taching lime-

stone—of the series (Pl III, Sect, VI and VII). The blueclay constitutes a
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main part in the material of porcelain making at the price of 1.4 dollars per
ton. It is quite plastic _I;';ut always out of shape in burning.

2, Whitishﬂﬁlue-clay: It is the same bed with blue-clay, only the color
being somewhere lighter in tint. The usage of this clay is to mix with the blue-

clay for porcelain making in order to increase the resistance under burning,

3. White-clay: A kind of hard and fine white buming' clay, light gray in
unburned color, occurs in the lowest part of the coal series about .8 meters thick
(P1. IV, Sect. X). It is low in plasticity and kigh in .:.shrinkage. Now it is only
used for white coating on the surface of the porcelain wares. The price in Peng-
cheng is 1.8 dollars per ton. |

4, Sagger-clay: Semi fire-clay with color of various tint makes the material
of sagger. Its stratified position is shown in section I—V in plate II. The price
is 1,8 dollars per ton. | |

5. Stoneware-clay: Of the same bed as the sagger-clay but is somewhat
softer and less refractory to fusion. It is the material fora kind of hard stone-
wares-Kang (%I), The price is 1,68 dollars per ton.

6. Sandy-clay: Hard and siliceous sandy clays are mined in Triassic sand-
stones. It is only- used to mix with stoneware-clay to increase the refractory.

7. Sandy-sfomware clay; A kind of coarse stoneware-clay has been mined
on the north of Pengeheng for the manufacturing of a kind of stonewares—the
sha-ware ({52 FHES).

8. Fire-clay: Fire bricks for the porcelain kiln building can be made by the
materials obtained from several beds in the Carboniferous and Permian strata.
The fire clays of this area are considerably more plastic and moderately refractory.

9. Loess: - The loess which is widely distribated in the area, is partially
uscd for the material of porcelain and stoneware manufacturing by mixing with
the blue~t‘2éy and stoneware-clay and for the black colored glazc. of the ware
especially the stonewares, The price is about one dollar per ton.

10. Other materials for porcelain Quartz and calcite which are sometinies
used as an ana'i_yzer .of porcelain material, occur in the veins and fissures in the

Ordovigian limestone. But now they are seldom used in Pengcheng.
ESTIMATED RESERVES OF CLAY

According to the geological distribution the reserve would come to a very big

figure calcu]éted' from the whole area, But in a greater part, it cannot be defini-
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tely concluded before the clay samples have been examined and tested. From
the known places, and calculated only to moderate depth we estimate the actual

reserves as follows:

Reserves of Blue-clay and whitish Blue-clay (To 100m depth)
(A) Machiachuang (lG&AE) area............ocnte. .. 10,000,000 ton
(B) Changchialon (%M area..........c.ivveene. - 1,000,000,

(C) mehlachuang-Hsmhokou (Hizcit, Fﬂ‘iﬁ) area.. 2,500,000 ,,
Total. ... 13,500,000 ,,
Quantity already mined 6,500,000

Present reserve 7,000,000 ,
Reserves of Stoneware-clay and Sagger-clay ' T
mehlachuang, Hsiahokou and Sunchuang area.... } . 14,000,000
Changchialou, Hochuang and Hsimiao area. .. ... ‘e
~Assuming } as already mined. then the present reserve. . 10,000,000 ,,

Reserves of White-clay .
Yangtaiarea ........civivinnnnnnn eemee e 3,000,000 ,,

Changchialou area .. ... .. .coniiiiiiniannnan.nn 3,000,000,
West of Kiaocheng (ﬁj;ﬁ) and Hsiahckou (consxderably

THCh) . e . 6,000, 000,
The present reserve (assuming 3 as remaining)........ 4,000,(}00 ”

OUTPUT AND CONSUMPTION

Clay is mined by numerous native pits about 20 to 60 meters deep with tun-
nels no longer than ten metres in length at the bottom. There are no less than
>ne hundred working pits around the town of Pengcfiéﬁgchen and about two
‘housand and five hundred labourers are working., The annual output is given

relow:
Annual Output:- (tonnage) Price {doliars)
Blue clay and whitish Blue-clay............ 40,000 50,000
Stoneware-clay, sagger-clay and sandy-clay. 20,000 54,000
LoesSiC ClaF. . vvveen e 4,000 4,000
Fire clay...... e B 2,000 2,000
Sandy Stgneware-clay ....... g " 15,000 25,000
White-clay. .. .....ooooviii i 3,000 141,000

Total. ... 94,000 145,009
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‘The quanity consumed is very close to the figure of the output.
PORCELAIN INDUSTRY

Following is a summarized table for the porcelain industry of Pengcheng.

Price of out-

Kinds of Kiln NumPer of put for each _Armua.l output Number of
Kilns i . (dollars) labourers
kiln each time - _ _
Biggest Kiln 10 800 (dotlars) 60,000 800
Big Kiln 50 600 240,000 - 2,000
small Kiln 50 300 150,000 2,000
Smallest Kiln 20 100 20,000 400
Total 130 470,000 -5,000

Besides porcelain manufacturing there are thirty five kilns for stonewares
‘with a total annual output of about 100,00 dollars in.value, and fourty kilns for
sandy stonewares in the villages Yiching () and Pachien ({{ 3) about fifteen
li north of Pengcheng with a total annual output’ of no less than 120,000 dollars
in value, |

Several kinds of important material used in porcelain manufacturing are
bought from other places. These are white glaze, colored glaze and fuel. The
white glaze, feldspar fiom diorite, comes from Fangshan (7 [lj) near Suiyehchen
(7Ki&)» Anyang district, Honan, about sixty li soutb of Pengcheng, The rock is
grouhd ‘with water power at H:-iiung.tung. This ground material (contains 5 %
of water) is sold at 1! dollars per ton, and 2500 tons of it are used in Pengcheng
every year.

The colored glaze cobalt oxide (blue), chrominm or copper oxide (green), iron
oxide {purple to black), and the opaque glaze, tin oxide, are used. * Tﬁey are all
bought from abroad ¢xcept the iron oxide. The total cost of annual consumption
of cobalt oxide, which is \'efy commonly used in Pengcheng, amounts fo abott
135,000 dollars according to the market price of 9 dollars per poimd in the spfing
of 1931, as the total consumption is 15,000 pounds,

Coal is brougﬁt from Taichai (£145) about eighteen li south of Pengcheng at
the price of 3.80 _dollars per ton, and 20,000 tons of coal are required in Peng-

cheng in a year,






THE COLLOID CONTENT AND PLASTICITY OF CLAY.*
BY
- WEN Pu-vi** & E. 0. WiLson ([8EFF, ##H)

- The colloid content of soils and clays is a matter of great importance, both
to agriculture and to the ceramic industries. The ‘exact composition and pro-
perties of the colloidal material in clay is a matter of dispute. The United States
Bureau of Soils® has separated 't.he colloidal matter (which they call ultra clay)
from .for‘ty four samples of typit:él soils in the United States. They find that
the ultra clay varies with different éamplés but consists mainly of the hydrated
silicate of aluminium and contains varying amounts of ferric hydroxide, silicic:
acid, organic matter, and possibly aluminium hydroxide. Their results show
that the amount of colloidal matter in soils is much greater than was formerly
supposed, varying from 6 to as high as 60 percent for.the more p'astic clays.
They have confirmed Ashley’s(® experience that the amount of colloidal material
in a clay may be determined by the relative amount of malachite green oxalate
absorbed from solutions of this dyestuff, The results obtained by the dye techni-
que closely check those obtained by the ammonia absorption method. There is
a certain amount of material, not colloidal, in most clays which will also absorb -
malachite green from solution, This amount is small, usually around 5% and
was negiectéd in the experiments reported in this paper. Our results give only
the relative amounts of colloidal material in different samples and cannot be
expressed in terms of percentages,

In the ceramic industries the property of plasticity of clay is of paramount
importance. Mellor defines plasticity as a *property of wet clay which enables
it to change its shape without cracking when subjected to a deforming stress”,
Clays useful in the ceramic industries must have, in addition to plasticity, good
binding power, so that the impressed shape of the wet clay will be retained when
it is dr:ied and burned, It is quite generally believed that the plast.icity of clayis
propdrtional to the colloidal material it contains, but there is little direct experi-
mental evidence to support this view. As the object of the present investigation
was to determine the relative plasticity of samples of clays actually used-in the
ceramic industries of North China, it seemed de.sirab_le't“o check the results ob-
tained by the dye absorption test with some test, based on different properties..

*Countribution from the Department of Chemistry, Yenching University, Peiping.
**Present address: Ginling College, Nanking. '
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which'is known to give results agreeing with the' experience of practical ceramic
engineers, L. E, Jenks®, working in the Cornell laboratofy has evolved such a
test, The procedure of this test is as follows: *a small amount of the material
to be tested, in a fine state of subdivision, is moistened to its highest plasticity, as
determined under the thumb, moulded in thel'palm of .the hand to a test-ball
which is allowed to dry undisturbed in the air 16 to 24 hoars. The test-ball is
then so placed in an excess of water that the spalled particles may falt away
from the disintegrating test-bail.”

 The time in mivates required for the wastin: away of the test-ball is recorded
as the relative plasticity of clay for that materil.

This test was used by Jenks on a number of samples supplied by the Norton
Company of Worcester, Mass,, and found to check well with the known plastic
- properties of the same clays. The disintegration of the ball of clay in water seems
~ to depend on surface energy and solubility effects. ]enks'pictures a continuous
gelatinous phase formed by the' gelatinous films at the surfaces of the clay par-
ticles. In water this gelé.tino'ﬁ-s phase is grédually replaced by an aqueous phase,
the time required for this change‘: being a measure of the plasticity. This test is
referred to in the following as the Bancroft test, being so designated by Jenks.

The relative plasticity of twenty representative samples was tested by the
above methods and the results compared.

Clay suspended in water is negatively charged and electrolytes have impor-
‘tant effects on flocculation, defloceulation, and plésticity. These principles have
important applications in the preparation of clay slip for casting, etc. A brief
preliminary study of the effect of certain electrolytes on ceramic clays used at
P’engcheng (y’H%) and Tangshan -Ugm)'was made and the results reported in
this paper.

Since so few analyses of Chinese clays have been published it was thought - -
worth while to include in this paper the results of ahalyses made in this labo_ratorf' )
on a typical pottery clay, a glaze and an analysis of a refractory clay used at
Tangshan, The latter analysis was -kindly finished by Dr. Guenther of the
‘Chee Hsin Pottery Co. Certain propertieé-derived from the analytical data are
also included. |

EXPERIMENTAL PART
1. Materials:
The sources and general characteristics of the samples are described below:

Three kinds of clay are used in the P’engcheng {§25§) ceramic industries.
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. Sagger clay.—~Commonly called Lungtu; after burning it has a straw

color.

- Jar-clay.—Produced in Liulikou and Hsiaohokou, being used as the

'main ingredient for big Jars.

Singe this is one of the most important products there, a very thorough
study has been made. The color after burning is deeper than (A).

Bowl clay.—Produced in Louchwan, Wanyangtai and Wangchia-
chwang. Used as the principal ingredient. for bowls and wares of better
quality. The color after burning is white. o

Four ples from Tangshan Uﬁ:ﬂj) supplied by the Chee Hsin Pottery
Co. (B Fikhix) and used by that factory as well as the native small scale
factories of that region. |

Banbidien (92B¥j5) named after the place of production, it is the chief
ingredient of the stone ware and procelain produced by the Chee Hsin
Pottery. It has, even after fine grmdmg, almost no plastlclty but it is
highly refractory and the color after burning is white.

No. 2 clay.—light shaded white when burnt,

No. 4 clay,—light gray when burnt.
No. 6 clay.~~1t is sandy, has little plasticity and is colored gray when
burnt, It is probably used for firebricks, '

Five samples from various sources.
Chefoo earth.—Pure white, highly plastic and sticky when moistened
with water, but after burning it is dark red,

Pai Mei Tu (ea.rth).—-—-Higth! sticky and plastic when moistened and the
color after burning is red.
Two sarples obtained from Meihsien (JRHHEE).

Jar clay.—For making jars, very fine, colored bright red and witha

smooth fine surface when burnt,

Porcelain clay.~For making porcelain wares. The color after burni‘ng
1s white,

One sample from Kirin (k) supplied by Professor Barbour of the De-
partment of Geology, Yenching University,

Kirin earth (Ftk+).

Eight samples were suppled by the National Geological Survey, Peiping
(L4 vh (B 3 A R ) |
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M. ‘Kaolinite.—From Ah_huei (EBAPRALEE) bas very little binding
- power, colored white when burnt. '

N. Kaolinite (brick form).—From Kiangsi ({LP§##F) colored white when

burnt. .

0. Plengcheng clay.—Trom ({u] 4L #5853 1% ) colored white with light reddish

tint when burnt.

Shansi. —From (1 FERHET 281 colored white after burning.
HOPei-eiay.-—Frorll ({4 FELE (1) colored light straw after_burriing.
Shansf clay.—~From (ﬂjﬁﬁzfiﬁﬁ-gﬁ)-coloréd orange .after bqrning.
Shant.ung clay.—From (QUE{HUIER) colored light red when burnt,
Shantung clay.—From ([II8CE N FERRA) colored white.

Besides, one sampie of white glaze (Pai Yiie) ased in P_'engcheng has also

M op om0

been analyzed and studied.
2. Experimental Procedure:
(a) Chemical .'Analysis.

A typical sample B, P’engcbeng - Jar Clay, and a sample of glaze were
analyzed. The standard methods as given in Mahin’s “Quantitative Analysis,"
were followed. Alkalies were determined by the Perchloric acid method.

(b) Determination of plasticity by the dye absor'ption--methed.*

Two grams of clay were weighed accurately and shaken with a little distilled
water in a 200 c.c. flask. Five c.c. of 0.1 N—Na,C,0, solution (excess) were
added. The flask was stoppe'red and shaken for 15 min, to completely precipitate
the calcium. Then varying quantities of 0.2% Malachite green solution were
added and the volume made up to 95 c.c. with distilled water. The flask was
then stoppered and rotated in an end over end shaking machine for one hour,
Five c.c. of N-NaCl solution was then added to flocculate the colloidal material,
and the suspension decanted into 100 c.c., Nessler tubes; and allowed to stand for :
94 hours. A portion of the clear supernant liquid was drawn off mth a pipette
and compared by means of a colorimeter with.a standard solution of dye to

which have been added all of the reagents Tised with the sample,

The results are shown ir table II (p. 19) and in graphical form in figure I,
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(t) Determination of Plasticity by Bancroft’s test.

Five grams of clay; dried and ground as for commercial use, were weighed
out and moistened with distilled water to its optimum plasticity—as determined
under the thumb, .This was well kneeded and tnoulded into a ball in the palm
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of the hand, allowed to dry for one day in the air and the air dried ball so placed

in an excess of water at room temperature that as the ball disintekrated the
particles would fall away from it. The time in minutes taken for the disintegra-
tion of the ball of cly toa 'x_ﬁud gives the measurement of the relative plasticity
of the clay.. If no disintegration occurred after an eIapse. of 3 hours, 200 was
taken instead of ﬁnding' the actual time in minutes.

The results are as shown on table I1I {(p. 19).

(d) Influence of Electrolytes on Plasticity.

Five grams of clay were weighed out into a casserole. Different quantities
of electrolyte’solution (N-NaCl or 5% Na,CO;) were added from a burette.
Enough water was added to make a slip and the mixture thoroﬁghly- stirred and
evaporated to dryness over a water bath. When cool this was moistened with
distilled water to optimum plasticity and moulded into a ball. The rest of the
procedure. was the same as the Bancroft’s method described above, The effect
of added N-NaCl, 5%-Na,CO; and 5% KOH together with the corresponding
pf{ values are shown in tables VIII, IX, -and X {pp. 27 & 28).

RESULTS AND DISCUSSION,
(A} Chemical Analysis.

Table L.
Chemical Composition of Raw Maierials; Percentages.
B Jar clay Pai Yie D Banbidien
Moisture 0.77 0.62
Si0, 52.02 65.56 55,54
Al,0, 31.18 17.12 28.70
Fe,O, 1.75 2,08 0.50
MnO, 0.22 0.06
AMgO 0.13 0.97 0,25
CaO (.64 4,47 0,580
K,0 Q.25 2.21 _
Na,0 1.17 6.35 .
Ignition loss 10.04 1.34 14.88°
50, 0.08 0,02
{ .
Total 98,95 100,75 100.37
. A :

Based on the results of chemical analysis shown above

perties may be estimated:

the following pro-
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a. -Percentage Composition after Firing. -

This was calculated by substracting the percentage of moisture and
loss on ignition: from the total, and ‘the pérc?ntages of the oxides recal-
culated on the new basis. Results are shown in table II. The
results in this form may be used to calculate the composition of the

mixtures necessary to produce a given product in the burnt condition. -

Table " 11,
Composition of Raw Material after Firing.
B Jar Clay Pai Yiie- D Banbidien
Si0, 59.50 ' 66.36 64,97
- Fe,0, 2,00 2.11 - 0.58
MnO, 0,25 0.06 0.0
MgO | 0.15 0.98 0.29
Ca0 0.73 4.47 ' 0.58
K,O 0.29 2.24 -
Na,O 1,34 _ 6.43

b. Empirical Formuias ¢,

The molecular proportions of the above samples were calculated by
dividing the percentage of each by its molecular weight and adding
them together according to their formulas into three groups; RO, (5i0,),
R,0O, _(A12.03), and RO, the rest of basic oxides, Fe,O; was first calculat-
ed as FeO and included in the RO group. The numerals obtained were
then reduced to the basis of “Alumina unity”. Results are as shown
in the following table,

_ Table III.
Empirical Formula of Raw Material,
X RO R,0; YRO,
B Jar clay 0.25 1 289
Pai Yiie i 1.52 1 8.50
D-Banbidien - 0.076 1 3.29
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Ludwig’s chart of isotectic lines of ﬁré clays.

- The approximate fusmn pomt can be shown if the emp1rlcal formula.
caleulated above {Table 11D is plotted on Ludwig's chart; RO on the X~
ax1s and RO, on Y-axis. Here in figure 2 thé‘ig(;aectxc lines correspond-
ing to the fusion point of the Segar cones above 30 are drawn and the
approx1mate temperaturo given. The jar clay was found to fuse at 31 .
Segar cone and Banbidien betw een 31 and 33, No place was found for
Pai Yie in the chart, it having too high an alkali content and not belong-
ing to the class of fire clays. . These results check the known properties
of the mateyiéls; Banbidien being quite refracfor’y, Pai Yiie a glaze and

'Jar clay a moderately refractory clay,

Fig. 2 Ludﬁrfé’s Chart of Isotectic Lines of Fire Clays.

Estimation of Mineral Camposition.

By assuming that the alkalies were .all derived from felspar (K,
OAL, 0, '65i0,) its percentage could be calculated. From the percent
of Al,O, subtract the portion present as felspar, the remainder is the

Al O, present as pure clay (Al,0,°25i0,°6H,0). It can be estimated

similarly. The sum of SO pi¢sentras felspar and true clay is subtract-
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ed from the tota] percent of SiO, thus getting the percent of free
quartz, -Since t.he'_ alkali content i the sample D hadnot been deter-
mined only those of Jar clay and Pai Yiie were calculated and the
rational axialyéis-reﬁéftéd by Dr. Guenther is put here for comparison.

~ Table IV.
Mineral Composition of Eaw Maierials,

Felspar ~ True clay Quartz
B Jar clay 12,06 73.66 9.80.
Pai Yiie 69.65 - 11.03 15.18
"D Banbidien - 1.68 91.58 6.44

(B) Colloid Content by the Dye Absorption Method.

Table V,
Absorption of Malachite Green by Clays,

Saraole i Vol.ofdye | Wt ofdye | Wt ofdye | Wt of dye
P i added cc. | added mg. | left mg. absorbed mg.

) 30 80 2,40 57.60
A 40 80 5,60 74.40
50 100 14.80 8320
60 120 - 929.68 90.82
20 ‘ 40° P 074 32,96
40 | 80" . 1224 67.76

B | 50 100 | 95.58 7444
60 120 | 42.86 77.14

70 140 57.60 82,40
10 ' 20 - 2.21 17.18
c 20 40 11.80 28,90
30 60 . 28.00 32 00
40 80 47.04 " 32,96
| 10 20 2.21 17.79
b 15 R0 - 5.80 24.40
20 40 12.08 927.99
0 80 29 Y2 - 30.08
10 20 0.64 19.36
" . 90 40 - 3.80 36.20
| | 30 60 10.80 49,20

40 80 2520 | 5180 -
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‘Table V.—(Continued)
' Vol. of dye |- Wt. of dye Wt, of dye | Wt, of:dye :
Sample added cc, added mg. left mg. absorbed mg.
10 20 0.32 19.68
- 15 30 0.88 29.12
20 40 2,80 - 37.20
30 60 11.84 48.16
| 10 20 3.64 16.36
G 15 .30 8.72 21.28
20 40 18.00 22.00
30 60 37.60 922 40
30 60 0.19 . 59.81
H 45 90 0.86 89.14
60 120 2,43 117.57
75 150 - 6.80 143.20
35 70 0.04 69.96
I 50 100 0.08 99.92
65 130 0.10 129,90
80 160 0.12 159.38
30 60 1,20 58.80
I 50 100 3,00 97.00
85 130 4929~ 195.7
80 160 8.00 152.00
10 20 1.94 18.06°
K 20 40 7.36 392.64
: 25 50 16.32 33.68
30 60 26.40 33.60
_ 50 100 - 0.69 99.3
L 60 120 1.50 118.5
- 70 140 3.68 136.3
80 160 10.40 1498
5 10 1.40 8.60
M 10 20 7.13 12.87
16 39 17.20 14,80
20 40 25.40 14.60
15 30 1.40 8 60
N 25 50 7.94 42,06
35 70 17.40 52.6
45 90 3290 57.8




Wen & Wil_son —Colloid Content and- Plasticity of Oldy 23
Table . V..—(Continued) |

Sample Vol. of dye .Wt. of dye Wt of dye .. Wt. of dye
added cc. , added mg.. left mg. absorbed mg.

S10 20 | 0.18 - 19.82

0 20 40 - 1.36 38.64
30 .80 . 4.16 55.84

40 80 9.40 70.60

35 0 3.66 66.34

P - 48 90 - . - 6,10 83.90
| 55 110 1310 |  96.90

85 130 ©.24,00 - 106.00°

30 80 3.5 56.50

- 35 70 5.5 64.50

2 45 90 11.8 78.90
55, 110 23.9 86.10

40 80 - 2.6 77.40

R 55 110 5.9 104.10
75 150 17.4 132.60

90 180 33,3 146,70

20 40 46 36.00

. 35 70 13.4 56.60
45 90 25.1 64.90

55 110 41.3 88,70

i 20 40 4.2 35.80

- 30 60 12.0 48.00
40 30 24.4 55.60

50 | 100 46.3 53.70

- The 'absorpfion curves are very instructive and show tbat it is possible, by
this method, to determine the relative plasticity of various clays, The Ban-
bidien D is known to have aimost nc; plasticity, Itslabsorption curve is flat and
~ only 28 mg. of dye are absorbed at the chosen base of 10 mg. of dye in the equili-
brium solution. A general analysis of the results Jeads to the following con-
clusions, Clays K, C, D, G, and M have almsot no plasticity. N, T, F, E, and
S are of moderate plasticity, B, O, Q, and A have good plasticity while P, R, L,
H and J have very high plasticity. These statements are made on the assump-
tion that colloid content is proportional to plasticity. That this is true with a

few exceptions is indicated by the comparison with the Bancroft plasticity test
given below,
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(C) - Determination of Plasticity by Bancroft's Test.
Table VI,

Relative Plasticity by Baneroft's Test Sample of Clay, & grams.

A, Ségger clay 10.5 K. Porcelain .clay 3.3
B. Jar clay 9.5 L, . Kirin clay 5.9
C. Bowl clay 48 M. Kaolinite 2.1
D. Banbidien 3.9 N. Kaolinite 4.7
E. No, 2 chy 6.4 0. Plengcheng clay 8.3
F. No. 4 clay . 4.8 P. Shanmsiclay 116
G. No, Gclay - 3.0 Q_.. Hopei clay 9.4
H. Chefoo earth 200.0 R. Shansi clay 12.3
I. PaiMei Ta - 200,0 S. Shantung clay 8.5
J. Jarclay 18,0 T, Shantung clay 7.1

It is conﬁmonly believed that the plasticity of a clay varies with its colloid
content, The capacity of the colloidal material in clay .to_ absorb or “adsorb”
certain basic dyes has been accepted by some colloid chemiists as a measure of
the colloid content of the clay(®. But' it has been pointed out by J. W.
Mellor®™ that: «Tt (i.e., this conclusion) seemed to be invalid because there is
nothing to show that the colloidal matter in different ciays have the same
adsorptive power.” Hence a comparative study of the results obtained by two
methods baced on different colloidal properties of clay would probably give some
light as to the reliability of each method. It has been shown by C. J. Moore,
W. H. Fry, and H. E. Middleton® that in studying plasticity by the dye adsorp-
tion method, comparable results can be obtained by ““adding such amount of dye

‘as to leave an approximately constant quantity in solution after the sdmple--had
absorbed all it would under the conditions.” Since the absorl:;tion curve of
each kind of clay has been studied and plotted on Fig, 1. Tt was only necessary
to choose a suitable X =axis so as to cut all the curves at points of constant
concentration left in solution., X =10 mg, was chosen and the line drawn
because it cuts most of the curves after the most abrupt change on the left and
in addition there are very few crossings beyond this ﬁrbitfary axis, that is to say,
at least it represents fairly _;.Iosel.y the order of .relative-absorptive power if the
clays were all $aturated. The relative plasticity obtained by this' method was
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then cqmpared'_with ‘the results obtained _by' Bancroft’s method, as shown in
table VI (p. 24), and plotted with the former as ordinate and latter as abscissa in
figure 3. 1t can be secn‘that these two methods check very closely and the -
varilst:lt'ion in most cases are_small.er than experimental errors, except in case of
sample L from Kirin which is a kind of earth which has a high _at;sorptive power
but Jow Bancroft’s number, and some highly sticky and plastic earths. A fur-
ther study of such exceptional materials would ptobably show that they are not
true clays. Therefore, in spite of the probable difference of colloidal matters
present, the two methods give a close check with each other and alse with the

“feel” under the thumb, which is the common pracfical test for plasticity,
Table VIL

Comparison of Plastic Value as Obigined by Dye Adsorption and Bancrofi’s Test.

{ . .
.- i Relative Plasticity by Dye Relative Plasticity b
Sample ’ Adsorption Metho};l. d Bancroft’s Test Y
.[ | ' ’

I i 200 ! 200

T 157 | 18

H | 152 j 200

L ! 149 | 459

R 119 - i 12.3

P 92 | 11.6

A | 81.6 | 10.5

Q ; 76 | 9.4

O 71 i 8.3

B . 66 9.5

S : 32 8.5

O 48,5 6.4

F 47 } 4.8

T 16 : 7.1

N 45 ' 4.7

K : 33 3.4

D -‘, 27.5 4.8

D : 275 3.9

G i 22 - 5 3.0
‘M 2.7

=14 j

(I Influence of Electrolytes on Plasticity.

From the study of plasticityzby the two methods given above it is evident
that they agree fairly well. The better grades of clay used both at P’engcheng
(C-Bowl clay) and Tangshan (D-Banbidjen) for the manufacture of porcelain
wares are low in plasticity, It has been pointed out by Mellor and others that
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clays in colloidal suspension may be flocculated or deflocculated by the addition
of electrolytes, thus influencing. the plasticity. -And a study_of the influence of
electrolytes on the plasticity of both kaolin and alumina silica gel made by L.
E. Jenks® hae:. led to the conclusion that the increase of plasticity due to the addi-
tion of sodium salts may be arranged, with respect to the anions, as follows:

CO, > S0, > Cc1i™ _
Hence two typical samples were selected for the following-experiment._ One
was sample B, P’engcheng jar clay, of moderate plasticity, the’other was Ban-
bidien Sample D, from Tangshan, which has a very low plastic value.

Table VIII. :
Influence of NaCl on Plasticity.

B Jar clay D Banbidien
' ) - . .. Vol. -NaC iyl
Voidgfe éq CI;T-aCI 1 Pla.st_mty . 031 d?ife::thcli 1 - Plasticity
- 0.0 8.9 0.0 3.2
: (2) (b) (a) (b)
0.5 20.3 147 0.5 3.9 —_
1.0 19.6 20.5 1,0 4.7 4.8
1.5 Lo 15.5 2.0 5.2 4.5
2.0 18.4 14.0 4.0 53 4.3
4.0 14.0 121 6.0 — 5.3
6.0 — 150.0 7.0 5.3 —_
7.0 2060.0 200.0 &.0 5.3
8.0 200.0 —_ 10,0 5.8
10.0 C = 200.0 15.0 6,7
j 4.0
Takle IX,
Influence of Na, 66, on Plasticity.
B Jar clay D Banbidien
Vol. ot 5% . Vol of 5%
NaQCOf Plasticity VEE o | ‘Na,Co, Plasticity PIH
added cc. _ added ce. ' vaie
@ | (b - @ 1 ®
0.0 8.9 1 9.0 7.9 0.0 3.2 | 7.8
0.5 740 65.0 10,2 10 - 8.8 9.0 10.5
1.0 70.0 | 51.8 10.5 3.0 P 10.5 9.5 10.7
2.0 42,0 | 430 10.7 5.0 11.0 | 10.8 10.8
4,0 44.0 — 10.8 7.0 13.4 | 124 10.9
5.0 — 7.7 | — 9.0 150 | 14.9 11.0
6.0 46,0 —— — 11.0 16,6 | 18.2 11.0
7.0 — 480 | 110 14.0 170 | —
8.0 47.5 — —_ 17.0 | 20.0
10.0 463 | 45.0 11.0
150 64.0
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Table X,
“Influence of KOH on Plasticity.

B Jar clay {5 g.) ' D Banbidien
VoI, of KOR T pH [Vl of KOH SIS -
5% add, cc | Plasticity [ value | 5% add. cc Plasticity [ “value
i | | T |
L@ AR AN
0.1 -8 8.5 9.8 R AAY 3.9 3.9 - 83
0.2 80 78 : 106 0.2 a1 | a1 9.2
03 P78 7.6 11.0 0.3 48 4.0 10.1
0.4 P 7.0 | 111 0.4 6.5 4.4 11.2
07 6.3 | 07 144
Lo 74 1.0 4.6
1.5 0 1.n 7.0
20 S5 2.0 5.5

From the data shown above, obviously it can not be concluded that one
sodium salt will increase the plasticity of clay more than another as L. Jenks
has said, Instead, cach kind of salt seems to have a specific action on different
kinds of clay.

NaCl—a very small amount produced a marked increase in plasticity on Jar
clay, further addition of this electfolyte caused first a decrease in the plasticity
value and thena shaf’p increase when more than 4 c.c. of the normal solution
were added, a final plasticity of 200 being obtained. When-the ball disintegrated
in water it did not fall into mud but formed small flasks.

On the other hand' NaCl had very little effect on Banbidien, when excess
was added (15 c.c,) the plasticity was decreased, probably due to the formation-
of NaCl crystals. between the clay particles. The disintegration was hastened
when the crystal dissolved,

Na,CO,;—It was interesting to note that there was also.a minimum of plas-
ticity when 5% 'Na2€03 solution was added to Jar clay. The increase in plas-
ticify due to sodium carbonate was much more marked than that due to sodium
chioride, but 200 was not reached even with a large excess of Na,COy. - A large
amount of fibrous crystals separated out on the surface of the air dried ball.

The influence of Na,CO, on Banbidien clay showed a fairly regular increase
in plasticity and no maximum was reached even up to 17% added.
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Since Na ,CO; is basm in reaction it deﬂot:culates the colloid in clay and the
water used for dlsmtegratlon was found turbid i in both the a.bove cases,

. KOH-—-It has- been pomted out by A. B. Searle that plastxcxty is reduced

when hydroxy! ion is added. An experiment was made, adding 5% KOH to the
above clays. It was found that with the addition of 0.1-—0.7 cc. of 5% KOH on
Jar clay the pH value was increased from 9.8 to 11.2 while the plasticity de- .
~ creased regularly from 8.5 to 6.3, This is in accord with Searle’s contention. In
spite of the .presence of OH  ion no turbidity could be obsetved indicating that
no deflocculation had taken pla'ce. But when the volume of KOH added was
greater than 0.7 .cc.__th'e pH value was found to continue to increase, but very .
slightly. The plasticity was found to increase and the water became turbid.
These considerations shq_w'that the increase of Plasticity caused by the addition
of Na,CO; to Jar clay was probably counterbalanced by the presence of OH™ ion
from the hydrolysis of Na,COQ; solution so the value of 200 could not be obtained.

But KOH had an entirely different action on Banbidien, even up to 1.5% it
gave a fairly regular increase both in plasticity and pH value.

SUMMARY.

1. A chemical analysis of one typical sample of a clay and of a glaze was made,

W

Some properties—compesition after firing, empirical formula, fusion point,
and mineral composition of 3 samples were estimated, based upon the analy-
tical data,

3. The relative plasticity of 20 samples have been determined by using the dye
absorption method.

4. The relative plasticity of the same samples lave been determined by Dan-
croft’s test,

5. A comparison of the results obtained by the abovetwo methods was made

and it was found that they check {airly wcll.

6. The influence of NaCl, Na,CO,, and KOH on the plasticity of two typical
samples were determined. It was found4hat each kind of electrolyte has a

specific actiop on different kinds of clays,
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