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Introduction

In the 1950’s, a book, «Introduction to Landscape .Geochemistry» by
A. E, Perelman, already mentioned the problem between geoghemical
environment and human health, The author pointed out in: the epding
part of the book that the health problems went beyond. the ,geochemigal
professional field which he engaged in, whereas, for the medical experis;
they were too far away from geochemistry, yet this does 'not..oppose the
actual relationship between the two subjects. Therefore, to, study. peertain
frontier problems has already become an urgent need, i
Enlightened byJA. E, Pileriman, the author of this hoaok bas deyqtﬁd
himself to the study of the problems between.  geochemieal envirenment
and human health since the 1960’s. It is believed that if we. can: ¢ombine
Landscape Geochemistry and Medical Science thei;gxer, -a_progpective pew
frontier branch of science will be established and developed.. Hawewver,
this requires the knowledge of many fundamental sgignces and;.needs .ihe
opportunity for extensive on the spot investigatipon in :pg;}qp,n, Y e
During 1964 and 1966, the author obtained intepmittenily ,.such
opportunities. Especially,the author has luckily engaged himself in the
scientific investigation of many special problems between the geochemical
environment and human health for as long as 22 years since 1968. The
investigations were made on the vast area of China,from Miao hamlets to
Zhuang villages, from Gebi Desert to Kunlun Mountain, from Yangize
River to Yellow sea, The observations revealed the unfavorable
environmental geochemical factors which are h;‘lfmful to human health,
As a scientific worker, with an aroused sense of respopsibility, the author
realized the urgency to.combine geochemistry and medical sciepce, .
Through 20 year’s efforts, we have already formed. the methodology
system of a new branch of science — medical environmental  geochemi-
stry. This system has been developed on the basis of exiensive practices.
It elucidated the general principles of medical environmental geochemistry
and stressed the characteristics of the ecological enviranmental scignce in
China. This book attempts to combine medical science with geochemisiry,
macroscopic geochemistry with microscopic environmeni inside {;gman
bodies, element geochemistry with elemental hiolpgical features, disgpse
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cause study with disease prevention, environmental quality assessment

with comprehensive environmental management and protection, universa-

lity with particularity of environmental geochemistry, and the medical

environmental geochemical problems in China with the medical environ-

mental geochemical problems m other countries, This has, therefore, endued
" the book with practical values and theoretical significance.

This book inc¢ludes 22 chapters in two parts, Part one describes and
illustrates systematically the basic principles of medical environmental
geochemistry proposed for the first time by the author, Part two discu-
"sses the special problems of medical environmental geochemistry, that is
the problems  between: biogeochemical features and/or biological
functioné of various eléments and human disease and/or health,

These problems concern many human diseases such as cerebral
cardiovascular disease, Keshan Disease, hemorrhage, cancer,endemic goiter,
‘Kaschin~Beck Disease,lourosis and tooth caries, arsenism, mercurialism and
minathata disease, cadmium poisoning and Itai-Itai disease and -Jiashi
"disease, In addition, they also concern biogeochemical environment, chemical
‘elements and their relations to human health, longevity, medical treatment
and public hygienic protection. This book briefly reviews the current
“fesearch situation and achievements relevant to the subject in China and
some other countries and mainly makes a systematic exposition of the
‘duthor’s résearch results and new ideas,

During the long period of scientific practices,the author of this book
 had the opportunity to cooperate with medical experts and technicians
and received their helps and advice,and had the opportunity to cooperate
with colleague and geologists and benefited & lot'from them. The authors
"algo gained many enthusiastic helps and comments from a vast number of
" other scientific and technical personnel and ‘from a broad masses of
peopld in the diséase areas. I'hereby like to express my ‘deep gratitude to
‘those mentioned above for their every support and encouragément.

During thé long period of scientific investigation and studies, and
of the'preparation of this’ book, lecturer Tang Jie and senior ‘éﬁ'gineer

‘Zhang Zhenshen h‘ave given great help, My postgradﬁate students Hua-

Cui, Xiu annyw ‘and ‘Zha6 Maocai have algo put a lot of hard work, I
‘like to éxpréss m¥y particular thankfuldess to them. '

‘The last'cHapter of ‘this ' Bodk,” «The 'Application of Mathematical
- Statistics"in Medical Environiental Geochemistry?,is written by Lecturer
“Patig Jik,She did a ‘great deal of work in this f1e1d an 1mportant role in
‘the attempts 'to' perfect this discipline.’ st S
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Limited by the author’s time and level of understanding, mistakes
and deficiency in the book are unavoidable, the author sincerely wishes to
receive the critics from readers,

Environmental Geochemistry and Health is a significant international
subject.The author of this book wishes to communicate and cooperate
extensively with those who are interested in this field.

Lin Nianfeng
'Changchun University of Earth Sciences, P.R.China

May 10, 1989




HPETVCJIOBUE

Bonpoc o cBaA3u 380pOBLA uesOBEKA C TeOXMMHYECKON cpelol Omn
sarpoHyT A. WU. IlepennmanoM B cBoeft MoHorpathuu “Oyepkyu TeOXHMHH
hanpnradra” /1955/eme B nATHIeCcATHe roAn. B 3aKJA0OYNTENBLHON UYacTH
KHUI'A OH YKashBajll, YTO BONpPOC O 3A0POBBH YyIKe BHINEN U3 ob6jsacTu ero
reoxuMuyeckoro npobunsa, a cneyManuCTH-MEAUKH CIHIIKOM OTHAJIEHH OT
reoxumuu. OnHaxo B3TO He uckiaioyaeT hakKTUUeCKOH CBABHM MEXIY BSTUMH
IByMma Haykamu. IlosTOMy HacyI{HHIM CTAHOBMTCA H3Y4YeHHUE HEKOTOPHX
“norpaHMYHHEX” BOIIPOCOB.

Unea A. Y. TlepenprMana no6yAuia aBTODPa yNOPHO 3aHHMMATLCA BOMD-
oCaMH, KaCcawIUMHUCA CBA3H 3JA0POBbLA UEJOBEKA C IeOXHMUUYECKON cpenom
¢ MeCTUACCATHX rofos.ABTOp cunTaeT, 6ymeT POXZATHCA NEPCIEKTUBHASA
HayKa, €CJIM TECHO COYeTanuCh reoxuMua gampmacdra, OGHOreOXUMUA U
mMeannuua,OnHaKo aas 8TOro Heo6XONUMH TEOPEeTHUECKHE OCHOBEL MHOTHMX
‘AUCHUNNUH U BO3MOMXHOCTH II0€3JKH BO MHOI'Me PafiOHH.

B Teuenipe 1964—1966 rr. aBropy OHINa IpegcTaBjieHA BO3MOXHOCTH
npepHBUCTO 3aHUMAThHCA NpPakTUKON.K cBoemy cuacrteio, ¢ 1968 r, B Teue-
Hue 22 jeT aBTOpPOM IpoBojgmiach OecnepeboltHaa chHelHaNbHAA HaydHasdA
DKCMeANN A, HAIPaBJEHHAA HA MCCJENOBaHHE CBA3H 3JOPOBbLA UENOBEKa C
reoxmMmuueckon cpenoit. ApTop nepecekan robu U NyCTHHH, yraybasaics B
pafiOHE NMpPOXuBaHMA HauMeHpIHuHCTB Msao u Uxyau, nocruran xp. KyHs-
nyHb Ha sanage u )Keatroro mops Ha BoCTOKe,npebmBan mo o6eum 6eperam
fIan3u u no Benuko# xuradickoit crene. Mrak, aBTOp OB cCBUAETEIeM
BPENHOr0 BJHAHUA HEKOTOPHX HeGAArONPUATHHX TIeOXHUMHYECKHUX ak-
TOPOB CPeAH Ha BXOPOBBLE YEJIOBEKa.DTO BO36YyAUIO YyBCTBO OTBETCTBEHHO-
CTH HAaY4YHOTO pabOTHHUKA K HEOTIOXKHOMY COUETAHMIO TEOXUMHH ¥ MeLu-
1IIMHH,

B pesynsTare npunexuoro tpyna 6omee 20 ner chopMupoBana y Hac
HayyHafd CHCTeMa [JUCHUIIMHH “MeIHIMHCKAA TFEeO0XHMHUA OKpyrKaomen
cpenn”.DTa Hay4YyHas CHCTEMa DPa3BHBAJACh HA OCHOBE HIMPOKUX NPAKTHYE-
ckux paboT,oHa ocsemaerT oGmiue 3aKOHOMEPHOCTH MEJHUUMHCKON reOXHMMHH
OKpyKalole cpefibi U MOJUepKUBaeT 0COGEHHOCTH BKOJIOIMYECKOH HAYKH
okpyxaomen cpegn B Kurae, B nHactoameir pabore -aBTOp mnHTaeTCA
COYeTATHh MEAMIUHY C TEOXHMMEN, MHKPOCDEeAYy Tena 4ejIOBEKa C MaKporeo-
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XUMUYECKON CPENoil, FreOXUMHI0O B3IEHMEHTOB ¢ GMOMOTUYECKUMHU CBONCTBAMHU
3JIEMEHTOB, HCCNeA0BaHMe nNpuuuH 3a60oseBaHuA ¢ MPOPUITAKTUKON U Jiede-
HHEM, OUEeHKY KadYeCcTBa cpeAbl C KOMHOJIEKCHEIM YHOPAJOYEHUEM CpENLl, BCE-
06I[HOCTh r€OXUMHMYECKUX 3aKOHOMEDHOCTefl CPeAll C MX CNeNHUPUUHOCTHIO,
BONIPOCH MEAUIIMHCKON reOXHMHM CPeARl B KUTae C BOIPOCaMHM MEJUIUH-~
CKOWl TreOoXVMMHM CpPeJlh B APYTHX CTpaHaX., DTO mpuUlaeT HACTOAUIEH KHUTe
6OMBUIYVI0O MPAKTUYECKYIO IIEHHOCTH M TEOPETHYECKOE BHAUCHHE,

IIpennaremas KHUra COCTOMT M3 LBYX yacTel, B HEe BKJIIOYAIOTCA 22
riaBel. B nepeo#t uwacTu aBTOpOM BHEpBHIE CHUCTEMATUYECKU BHIBUHYTH U |
OCBENIeHH OCHOBHLIE NMPUHLMNL MEAMLMHCKON re0XMMHHU OKPYXaloleH cpe-
nel. Bo BTOpoit wacTu paccMoTpens u 06Cy X/ eHH HEKOTODHE CHELHAJBHHE
BONIPOCH MEAUMIMHCKON reo0XuMHUU OKPYyXKawinei CpeAs, T.c. 6HOre0XuMHu4e-
CKHMe CBOMCTBAa Pa3IMUHLIX 3JIEMEHTOB, BONPOCH O GHONOTNYECKOH PpyHKIUY,
300p0oBbu M 3200J€eBaHUMN YEJOBEKAa.

i

OTn BONPOCH KAaCalOTCA CepledHOo-cocyjaucroro 3aboneBaHuA> KMAHLC~
KON 0O0JIe3HU, KPOBOMBJIMAHUA B MO3T, PaKa, 3HAEMUYECKOro ONyXaHUA IIUTO~
BHJHON XkKeJe3H,ypPOBCKON 60Je3HU,0TPaBIeHUA PTOPOM, ByOHOrO Kapyeca,
apceHu3Ma, OTDPaBJICHHA CEJEeHOM, MepKyJjauanusMma i GoNe3sHHm MHUHAMATA,
oTpaBlicHue KagMueM u 00JM B KOCTH, DHAEMHYECKOM 6es6epemenuocTu/60o-
ne3nu ['amu/u tr.u.KpoMe T0ro, B KHHre 3aTparnBaloTCd BONPOCH O GHOreo-
XHAMUYECKON CpeJie, 3IEMEHTaX Y 3JO0POBLH UMEJIOBEKa, JOJTrOJETHHs JIeUeHUH
¥ sapaBooxXpanenuu u Ap. OCHOBHOe BHHMaHMe B KHHUre YJAeNACTCHA Pe3yJib-
TaTaM HaY4YHOI'O MCCJEJOBaHMA aBTOPa B TeueHue OGonee 20 ner u ero
HOBHIM Hay4HHM Barasanam.063opHo npexcTraBreHa uHpopManua 0 nporpecce
fl JOCTHIKEHMAX HayUYHOTrO HCCIE[JOBAHMA KaK B CTPaHe,TaK U 3a DPyGexom.

B nnuTennHHX Hay4YHHX MpPaKTHYECKUX paboTaXx aBTOpP HMEA ClydaH
COTPYRHHYATH CO CHEHNUaJMCTAMH U HAay4YHO-TEXHUUECKHMH PabOTHHKAMH
B o6JacTH  MEAHLMHCKON HAaYKH, MOJydYaJ OT HHUX TOMOUIL M POKOMEH-
nanuu.lleHHEe COBETH aBTOD MOJyHaJ OT CBOMX KOJJIer B OOJNAacCTH., reoso-
FUYECKON HAYKHU HNPH COTPYyAHUUYECTBe C HUMH,.VICKPEHHIO NOMOIIb OKa3aJy
aBTOPY TaK¥e€ KaAphl, HAYYHO-TeXHHUYECKHE paGOTHUKH M HAPOAHHE MAacChl
U3 pasHHX panionos.Bce 3To noszsBosAeT aBTOpY HMBBJEKATH BCE IOJIE3HOE B
CBOMX Hay4HHIX NOUCKAaX,co6upaTer CUNy RAJA NPONBHIKEHHH BOepes,32 4TO
'aBTOP MM O4YCHb INIPH3HATCICH. .

B anuTenpHHX Hay4YHHX MOHNCKaX M HAaNMCAHMU HACTOAIEH KHUTH 6ONb-
HIyIO0 - IIOMOIbL OKa3aji CTAapUINH MPENnofaBaTenanb Tau lize u.Begyumni - UH-
xeuep Uxan Bencun.Mon acnnpantm Xya Hy#, Cio Cause, Uxao Maonai
u ap.Jlpunoxuau NpujexXHHH TPpyH. [opAuyo NOANEPKKY OKa3aiu aBTOPY
npod.Siu Tyamy/duoxnunx/, npot, Jix I'yausten/natonor/, BeRymui Hayu-



bl coTpyAHux Ban MunbloaHb, Beyu{uii Hay4YHHA COTPpyAHNK X0 VHB3H,
Bce pucyukm B KHure cienana rtexuuk ['yan Jluxysn. Beem yxasanubMm
JINLaM 4BTOD BHIpaxaeT 61arofgapHOCTb.

Ilocneauaa rnaBa "HactOoAmed kHuru “Ilpumenenue mMeTOn0B MaTeMmaTu-
YeCKO¥ CTAaTUCTHUKU B PErvOHaNbHOM reOXuMuu” HamucaHa CTapHIUM Mpeno-
nasaresnem Tan Il3e, k0TOpas nponenana GOnpMmIy0 pabOTy B 3TOM OTHOIICHUM
M Urpana BaXHYI0 pOJib B yCOBEPHIIEHCTBOBAHUYN BTON NUCLHUNIUHH. ‘

OrpaHu4yuBafAcChL BPEMEHEM M HAYUYHHIM YDPOBHEM, aBTOP HE HCKJIOYAET
Hanuuug omuboKk ¥ npo6esoB B KHUre um nobiaarofapuT BCeX 3a KPUTHUE-
CKUe 3aMe4YyaHHuA.

Hacroamyo KHUCY aBTOp C ropaudel AyIIOH NOCBAINAeT IIMPOKUM HUTA-
TENAM M HapOAY,IPOXKHUBaKImeEMy B paioHe saboneBaHua. “I'eoxumua oxpy-
KAOUIEN CpenEl U 3[0POBLE” MpPEeACcTaBAAIT cO60i OUEHL BaXHYIO npobiemy
. MEXTAYHapPOIHOTO XapaKTepa.ABTop BEIPaXKaeT HageXJy Ha HIUDOKUI OOMEH
B COTPYIOHUUECTBO MEXKAY KONneraMu B CTPaHC u 3a py6exomM.

Jlua Haudsu
YaguyHLCKUN r'€0JIOrMYeCKUNl MHCTUTYT
10.5,1989 r.



& it

B TR S M BRI F19804F i 15 IR, BRI IHNM R B L %R, BA
R, (R SHARMEEERNASRE, TEERAIDTEROETR, B, 0
kAAMRBRBIFRERE, $AER, BRETEEHAL, %k i MR E ST
FROESELRER, REETHRES, BHE. WIS EREERZ S,

AABLES0ERELNR, EATERIYHE T HIOER, LHEE0ER, ETELED
Hot. &MEWHI., HITAE, ®E80 M RIE SIS RIS, XhA%H M
RBATT T RE R LR, |

§1 ABHENHHR

% TR S AR UHF TR, SBERT S MRS SR,

CEARBEID SRBTUE ALRESARBIHER. Sebiib. <0 W E
H, Fzihsets, BEZRL, WZMAHEAR, S2ZWUREE AT A EREH
Bi? MOBRERE A SLIB AR,

HRA L W T BUREABI LT Fh2577, 600 S 40 b, 45 4 G HG
BiHb. POk, DURSIET MIRE. I, SRR CRGE. RkE HIR
BOTLAAREE, BLRBCARE TN, AREAR. EBER R BH RN, S, %
A7, TIREEZIE. MIRE, EESHARRER. DDA ZLRY T, HED “%
AL LA P o B FHD, B6T SR 1, % RFHRD RIS oA, T Ve R H TR R
BRAFTEIRMR . WAL Ak, BT, EAA “ERT, BRF
R AR B3 fe. AR R R I, BB A & SRR AL Z AL
Sk A B VR L T e 2R — HTE R AT 0o BFTLIE TG 2 R A L 2
RER 2RI, LAY kA RIE R R EEY W E (.,

BEWKE (AT282~30000) £ <HiMTE> BRI, AWBZR, SMHRT bk
WURE . BRALET (ATET33~8044) 15 A2y UIRNIRH, M H ORI S
A%, BETiHE. SORRRBOKZ, ARSAHTR ETRELR HERHIERT.

SHB (ATEI518~15034) & GRBHIE> hHE, “ATIT, R SUINZSHA
Hll, EEHRIHERY, RAMANMNALZE, THREHZAEP. TUNLLL—H
#b S OBS 2 R 0 B AR ‘

RE IV S H AT F AR LTS ARBRH LT B TANIA, BREE
Zhy MIRHK R, K RAAE DA E S5y SRV 4 08 BR B AR
o

KEFHSME AREER, Ao EERSRALFESEEHRR, HFiokLh

—-1—-.



B, A% “%7 L5 “HY HINEN “AY & ‘R,

EFRM. “H2AFAEA, AR, BEHFR, ATHE.” A ERESH
H. “3k HERML, KFEH, ARHE, 2h30fPREEH, Mikikk, B HE 4
B2 EMBE ABERH> bW, ERZE, BT, HALE T ERHED “ER".
“HK B RV AR B AR AR, TEIXFER R E R B 5.

BB B, DB RAE R, NKZ, RS, BMh. &8k, AK
T, BB A . & EEREERE,. KESRRHOIRE Sk L MBEE RElT
RN BB, GRREWEBR BRI A, BMIERREEABRET L, LS %
2, HHESHAKALE, BTN, BTHR BUdbEEFrE+HHE. A¥2ZER, FR
mA, RN, RBIRIE. B&PEGREZ AL X EIREK RSN N R, E
BHREXRENR, HFERELRK.

W B (A\75284~36425) 78 GEANT> RIgH, VR EERE, HEER, Fi
3, FINERYF. NBLKE, E25%. BRIkER, DRz, BEAET B+ #
. P AR TIRIA Y. AT 2, SAZH VRIARBIARE, BALTRMERES T
#E2H.

FETFALIRE S NRBRERERENSE THBORR, £ FERE> HABETHE
KRB, Ok E, RZRM, oo LNDHVRBESE, TUCHER R, HibeE, 2
BB, HEORE, SRZBLARE, BAEASBIAMAL, DBAZEBER. FkH
Flez i, LhHWZE, KETA, S%TE. K&E, AZAkb. iEDHZ, &%
B, ARWES, ST, AMAZHERLEEDEEZISE LB,

WRRNSFBBRIZE R TFHRTAMERE. ShimsHsiEeREAREsnm
B, R AEES I, CEHEZR, ARTHRE, RERTLEB, BiHHEST b,
AT FiRzEMH, EH2R, GRHWE, SEfiLARi, BEmET L. ”

WA TE S 8 . LI AR AR E S -, BAGET kB Rz, RN
Wk e A BB TERBISUK, A KRGHERSHARE. BREBRURREEHT R%
mH%,

MIREAKENER  “ABUK-ULFA, TABFET 7 ERASBEVLE, bz
KR, MBS, GUROKITE, WRERER, ARE, 5. th, B, EEEX, KRR
N PORIEY 75, “HRERATE, RLATALAEAE. HWASHEEEEATR, 7S
BEMLHEH. R, kb, \Z2a%2, AR LEARBERREE 5 TR A
t.”

BEEE <2 PIRMARESE. AUk b, Tk, HA T b, alk, IR,
A, BEE L, BRREIE, SALSAETE. Tk, RENTE. k. REEH”

EfE BE, BRATE (ATLHSEsE) XTEEIH-HY3R—Hee. HEX
BRYEAE “HR, TRICZHT (AT AR REEED A SE A HA . B R, 8, Bh#
Ak, HEHM, ZWURE, RBNERE. TAPTAURERZE. Ao H, LEX
7, BAE, GREURLE, AR F, - ?GRRA AR, #HKA RN
AAFERIRAIRE S SRS A, R M R, Lk &, HA R
B, AKREAFE BDWHBEE, LEAE, WHLEERE, kRS, XERE

. -4—__2~ -



*Aﬁﬂ$EKME*ﬁﬁ HEPETTER “A it R,

BB RRK AT, k%mﬁﬁEm%ﬁ,u&mﬁﬁ%mﬁHEM“ w3
ZHEEBAPTLAPRITA, MHFELIL, BB -HFEFHER, ERHTEELH. b
HERN, “WEHBEH, AMEERZE REC LORETH, AR, FEHE, A0
MAEBFE Okt) mEESE-tsERG.

M RKOFARAA BELFRMHERBEFOEK, HRENERRERERN
BET,EERMR XA “AEES, BREE, DB, EBRTEVERRATHEHR
H, RBREABRRIBRINE, TOUREGY, BRI kB> 2 “RBLA LG
&y JTIRERE «FHEHH> hRFHEILGERAXHFGIZE: DSERAHEL, HEE
B, WLAREE, o LB EANE. JE. BREERR AL, AREHT, DA
H A"

%ﬁm%ﬁﬁﬂimﬁm*,%ﬁ«@%&%»¢ﬁm%ﬁb£i& BV GEEASR. HE
R, BLAR. RBRFAER, BB T &£ IRMR AN A X HR &R RR L
sr¥k.

PeAERR . “PI ok T ELE, MBI, SChaltth R E2gib.” ‘XEM 4
BEDFEAR, P AFE, HAREALT, FRLE. " URERNERFGAEMNE O
ARG E, RABIKAEEIBREINT LA RE.

HART ROFRBRITEZ, RkiE, SHOR, HAY, MARFHBR.

(T, KROBR EHR, RESAFSLEARNTE. RS M. ‘98
Bk, BB, RBRUL, TOMZ. B, “REKE, ABANRE LR Z "X REFIN
= i BLR AT P A A B R DL IEE o TEMRIEX SRR Ao ik B, il “BiRE, &
SR, HEREIT, LIEES”

SR - ALNE> LE. CEHEHRHEE, £RERHFBKHBRERAT, HARKR
2R, AR, PIRBHRBEK I, CLEBRKRZE. ORFHE> B Ok L 3%
&, LAER X T RAAE, PRESERER.

TE BT B B XM IRE CUE A, REMI, WK, FIHEK, B
LR, oo BbA AR tho oA Mt AT E Sl e B T, R Kk, FTEAEAK
o

FEARKRGE, EAERANKEEEFEEBNTG L, GAARN. RREK. ML
iR BP=RIAA) &KR. EELHSEREBR PARARRREARKRENL K KT 2
e Vs %R AL TR K R AT A ST BB R B ULIE, RELTIEMHREREFIL
AHTE. XEEAREN FRACEARTIARERR.

§2 BIEHTR

ATEHT 4 48, HIEAER RIS (Hippocrates) MIfH S5 ARMEER W M ©
B TRAKHPIE., b EFER. kREH —HPRBTHRESERMER, il
HEEER AR BEEH BEEW,

23 K MERAB R, 172 ERBE L T — TR R BR S — E S, 18604

—_— 3 —



#T (Chatin) LT Huy v F RN Sk b Bealva 3 . 1916 4846 #2370 48 Wl (Black
Mckay) BHREMBEME STASHEERER. 1939 4 B (shortd) RBENEMDE
P A FUE . AL URIINEF BT KREMFBESEBRONFR . S0 R TR
WATES, HEZ ARG, WhARE N, EXAFRHFRGS DR 90 R EIRMTE A
WARIR W R E.

EWHR TLAAHESMAE R ARGEE. i, SEELHRA[ER. BE.
AR, B SyBEEEN AREREANYE. 2B TE.RN, MEEHTF.

ALK, BEELFDRTFRANhEE, BYHERROESNDRRERER
e RS, 19354 B X HEBX (A, A, I'puropues) 3T 1Lt b s M. 1916
MR (B, Y. Bepuapcxui) $RH T AMMRLFEOBES . iR HARS
g SRR R TR 2 FFE BN R R, MR PSR Stz
[RIfFfEE — B, 1938 M Ri£% (A, I1. Bunorpanos) 2T “A:ipHiaRit %
B? Y, MTRHERILE Sh: mR S Bl Ak, KE #K(B. B. Honuunos’
1941) £ M} “Hb BR L RMY MRS, EHERILES A RARWEE A, 1955 £ 5 R &
(A. U. Tepenvman) MR TR SRR — B A BBBEIHR TR AW HMRL
S, HPFHURINE SERBT T TR ER. MEF #i & (B. B. Kosarsckui,
1957) R T HER{ES Ak AR IS . 1970 BB T L rp AT R & R BHMENT
ERIE R IRIE B R. 1960, 1964 £ EME (Warren) SBF THIRRE, METHEERE
)R

1965/ g F/RE (A. V. Iepensman) HIRT “fEAEMIRMLE”, LZBHRBENED
MREI B MR RS, FIARREMGRT (EBRMmERR.

10645 E R, EABAST JERILFEAID —B, JhdpieE, HLEmREEL
B3 AT T . 1074 2k (D, H. Cargo) HHIRT <EFHWFD, BRI
THIRES . MERTERLE AMEREEE, WBRFTES SHRTE S M5

(1977) —HBAERABRAFERATHELES MRN8, 548 FRMHE
(B. B. Mlo6posonsckuf, 1983) HIMRT <HMETHSHES, ZHRLEMRT R
IR b R T M A . UL BB A RERCAEIR B E B R R .

EEEER XA LR AR MRV A W S BITROAMELR S, BRET
R, SRR SEYEZRBRSR.

19334 AR 4 /R E: (B, Y. Bepnanckumn) % B B 70 10 A Wy BB o VT BB AF
76 A A (e, MR T A b RL S EIRAIR . 19344 A, II. Bunorpa-
o Bk A A B e R B Ay A WIS R . 19344 8% R (Thather) BFJET 4t
TLRME IS . HiHA% (Steinberg, 1938) P T AL ETLE SR TR
%k, 3 (W, H, B. Shaw,1960) Ma:#, HR. 2 fa BT Ui BRI T R
FEfe, 196545624 (H, A, Schroeder) HIRT «HMERELEN> —HH, EEHP
AT Rt R MR, R THRLERE, LEnREEmELnRR REHeT
MR SR, B1970EDK, BEERT «HMETR SRS FXE,
e T R AL SRR TR BWRIET FRE,

W8 % SR (B, L, Hamilton, 197342) 5 T %E A fus s pr60 S ML MK, 5

— 4 -



R0 BRI R MRS, SRRN Bz HAGIEBEGMEESE. XXATEwEk
S IRICETRIE Z My (L2 YR B F B &

AR EEMBRXR, EANHODANBTAR, XL ATUE IR MEX R
HEEYVETLE. BleopRMmBFL2MHMETE. AsoEREHMB16~19FERTH,
BEEEDRIFHRE, TEMEDEERDEIRIBEER.

208 4R MR EA TRREER. w60 RELNA RS —AE B ieamiek ¥ L, 60
EREFEAT O FEWEHHE, F7ERE BB TEWHEK T XAANTRRTERN
EWREE RN T AR EE. BRI METEL: DhRnEEEE, RibdE Rt
3 Bk i R R, BB ERT S R TR, EAR. MR, AUBRENEY
L2 fel, WMAEMBTEMEDHRE. Ak, B, R, /@ 32, HCSEMRR
BXFR. B, LROERBIRMNESIERLEHRBEZBACHEEM.

BUHERELL KR LB YER, RidRBRI LR AL RS ER Mt —P R
BIREESHERIE, EARERERAXERBEEN, EEHEK, LHLZERELL
REENFRT —BRAHMENLEENE, FEOHLUL T FE.

MR SFBSABYRERNTE EREMEBRKEE (Hepuunckun) fylh 75
E Finsk, BESE (A. M. Openckun 1848) {EREMMEER (Ypos) I i B
R — R TR OB EIRE, WARHETRE, MARFYR. ~TFHEDEXREZH
Wror Rt E, B, Wi, BAMATIRLG THR. FEMHREERE (H. H,
Kamun, 1857), % (E. B. Bek,1901~1902) &£, gFal4#d (H. JI. Caxosunu,
1927), ME g AR (1937), & iEHKAIE R (A. JI. Bunorpanos, 1935~1938), ARAH

(1941), BH/RZME T (P, II. Cepreenckuii, 1941), EZHIPE (B.I'.Xob6uues.
1950~1960) %5, fhfi1EEx KA FMIEITE SERKEHRMRRIESTHR, ZEEIT
#m¥EFe,Ca.Sr . F . PollL RICEMBAHETE.

s (B. Y. Obupenko,1958~1960) &IKREAHCu.Pb.Zn.Ni.Ag &
Bim, TRMBINAXETETREEBHRY. RHHATER (A, A, KascTauTHHOB,
1975) WA AB RSB ST REX, B KAHCalESr#, Ag.Pb.Zn. Mo Mn%4
BEdS, LNXEEEENBORESE.

EXBLHERRNERIEEREEE, RIHKETRERDEE Ca Figk. hiRIUHT
4 gt MM IR AL 7 M. XU R L BR R B T RIE. RETUHEE
KBS REREFEHCa, BE “B: Ca gk PRIty 4” HIRHEGEENHERE L
 REEERHREVOKEFeRMANIRS . KHILIE, WEHREAENHEESTT
KB R, EXHEAE S MR, RETERE. BOESE, REEAZAGHTREN
B, WITX—FAGPIREREHETILE, XTARNHROREAZES AR —1FHEHIL
By Rl R . ‘

MR SRS MHATR 1960 FEAYKEABAHBERLRES kL BEH
3%, /NbREl (1957) EAEFEEOMI, X TELMER. FEEE 196D | AR EE

(1966,1967) , R FE1E (1969) 2 AL BRI MTAIEIT T B BT . BB (1968)
SFkHH AN B A B s R AT T STELIRGE, REBRUMER.
H.A.Schroeder (1960) ZH|/hFhaiphfm, AEEFRTHE. SRR, Kkk

—_— 5 —



