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Abstract

Published in 1871, Identification of Metals and Stones (Jinshi shibie, hereafter
Identification), is often cited as a milestone in modern Chinese intellectual history.
Researchers have so far considered Identification the first book to introduce Western
mineralogy into China and was thus highly valued by intellectuals such as Liang Qichao
(1873-1929) and Lu Xun (1881-1936). However, this thesis challenges the nationalist and
diffusionist narratives implied in this view. Echoing the current global turn in the history
of science, this study analyzes the travel and dissemination of knowledge not merely as
the transportation of objects but as a process of reproduction, and adopts the perspective
of book history to emphasize how the materiality of media influences the travel of
knowledge. The thesis first draws attention to the nineteenth-century American
mineralogist, James Dwight Dana (1813-1895), and his Manual of Mineralogy (1848,
hereafter Manual), the source text of Identification, to scrutinize the Manual in the
intellectual climate of the United States. Next, it explains how the Manual was interpreted
by American medical missionary Daniel Jerome MacGowan (1815-1893), transcribed by
Chinese mathematician Hua Hengfang (1833-1902), and published as Identification in
Jiangnan Arsenal, Shanghai. The thesis then compares the source text and the target text
in detail and argues that MacGowan and Hua’s work was not only a translation but also
an adaption. They removed most contents about geological strata in the United States
while adding principles and methods of analytical chemistry to the book. After this
adaption, the Manual which originally aimed to encourage American readers to partake
field observation was transformed into Identification, an instruction book for Chinese
readers doing indoor experiments. For readers interested in western knowledge, this
adaption was crucial: the term “Jinshi” was no longer just “metals and stones”, a category
in traditional Chinese medicine, but “minerals” which people could analyze and identify
through scientific experiments. Due to the growing demand for knowledge about minerals,
private bookshops started printing Identification by lithography. These lithograph editions
were smaller, lighter, and cheaper than earlier woodblock-printing editions, and were
therefore easier to carry and circulate. Unexpectedly, this change of material ironically
limited the influence of Identification. Since one key feature of the Manual was its
contents about crystallography, finely-made crystal illustrations became a necessary
condition to communicate its knowledge. The original woodblock-printing Identification
was exquisitely prepared, but the lithograph edition was cruder and often confused its
readers. Besides, toward the end of the Qing dynasty, Chinese intellectuals put more
emphasis on the knowledge about Chinese mineral resources and strata, which made

Identification, an adapted experiment manual, out-of-date. Nevertheless, the book
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remained influential through the terms MacGowan and Hua translated and the concepts
of analytical chemistry it introduced, and such impacts still exist even in contemporary
Chinese mineralogical research.

Keyword: Jinshi shibie, geology, Jiangnan Arsenal, translation, history of books

doi:10.6342/NTU202003373



Y= R == OSSOSO S i
L AT S A i1
TR i
WX 0151 5 =Y o SRR v
e B ettt e et e et e e e et e e e e e —er e ea—e et e i —e e —e et et e r e aateea e e areeraeeaeeaans 1
— LTI TP T T T T T T T VTSRS 1

- DAEFE Ry as « P PRI BT s 4

= T FZE AT <ottt ettt ettt ettt ettt n ettt 14

g Ve =y RO 16
BIE BEHIRIE BRI 17
— TSI R TR 17
i FHARETIEIIEEGE 7 B oo ee oo eee s n e 18
= FEEDE M AR BRI o, 25

g S RIS SR BB o, 33
H~ W ST 43
BT ERHEER  (EVETFH) BIPEIHIIRIT oo 44
— E 1= TR OO 44
QT | B B F 3 3 T 45

C T | BT BEATE vt 50

AR EREEE ML oovvoeveeee e 56
TR EYEEAIIRTS oo 61
P RTERAREGHITEZE v 68

oot SR N

W RS SR 75

g A EFIFL © (B AVERREEREE 76
BT ES wvreeeereeeeeeeeesee e ee e s e s e e s se e es s ee e et ee e st e e s e s 76

-~ FRTNFEY (EATRFTY BLHEFS oo 77
= (A T BB R A AR TIEE T oo, 82

7y PEESZE H BAEE AR BT TR e 90
A JINEE <ottt ettt ettt n e 98
BHE e RO 100

BT T H oo 105

Vi

doi:10.6342/NTU202003373



B == = R T 18
= 4 T A o 26
23 T BERETE ettt ettt 34
3-1 : (HEVIE M) B (EATRFT) FTm e, 44
322 (CRITEY) ~ CEEENERGEIIE ) MFRIELES oo 53
33 D EEIAEE) B oo s 54
3-4  (UETEBEIREE ) REREURATARE] cooveeee e, 55
3o AR TR et 61
3-6 : (HEYIETAM) ~ (S aakh) ~ (R4 H ) EhidE SEREYEAE

B ettt e e et e b e et e et e e ehtr et e e s teeabeeerererae e 62
3-7 L (T ) ~ (Cemakal) ~ (ARG H ) SRlAEE BHEEYE AR

B ettt e e et e b e et e et e e ehtr et e e s teeabeeerererae e 62
3-8 1 IS Y S A R EEET e s 65
39 D (A EHEREARIR] ...oceeeeeeeee e 66
3-10 - (HEVEET-M) B EFRITERS oot 73
R il TR 74
4-1 (B APFTELETE) R ettt 87
I NS N N et 11 ) =3 =7 92

% P &%

Z 2-1 ¢ EEEE TR T H ettt 39

7= 3-1 : (BEVETM) B (Saaib]) ZEIERETE o 59
2 4-1 0 EHINERIEEEIIETR e 88

Vi

doi:10.6342/NTU202003373



% u@
BN 5

1899 4 (Je4& —+F4F) » 18 BRAVE (1881-1936) #E A g nl) T Fe FERTER &
MBS SRR . (1R FaRE R IEER 2 ) BisE - MR &R » = EEIE Y
ZOREE (assal) (1871) sFlE MECEUT - "EAATENE S (B am)
Wil Ry PEISE — S P TR EE - 1871 & ([FET4F) B I Trtkasils
Hjm (R s Ry T ra st fey ) BRI - (emasknl) BVRIEE 2 RS Lk

( Yale College ) HYH 2R 21+ 714/ (James Dwight Dana > 1813-1895 ) » il LLiEYE2
R R AR BRI AR EONIT S 1% > EEEE T Manual of Mineralogy
(EELFHR (BEYETFM) > 1848) » (ERKEENEFRIE - 2

FHRENF EEME S - B EREL > B E S MEAYBRYIEE R A 4
(BEVIZFAH) BY58 23 Hi (2007) (ERZRIE - *BHRE (Rmasil) - mIRAEEEN
Rt % (erystal system ) FYFSCEEREM R LL - BEPTRFE T L5 HIER
"R R HEEERAINEY)AATE o DI SR A R ST T
v e REWEEE S o SIREENE e WEES A - ESHERAERE
F o BEUf] TR ) S ERIAY SRR E ? R - AR
BRI Ry 2 AL T40 (T B AT P 25 PRI PE T IR ER R 7 (R4 H ) (1596) &

VEAR S (IR (B ) MAZIRR (B2 8) - & 1T ZE AR, > B 437443 - Bk
K (AR A S R — — B R AR RN e gt 2 — ) > (BaWHSE A TI) 0 1997 4 2 H

(dE% > 1997) » H 16-24 ; ( HilEam S0 50 B R — — &N R A AR R e b9 2 — ) » (B
ZEHF]) > 1997 4£ 3 1 (dE5T > 1997) > H 4-12 - SLEERIHIN S » B2 EEN 728 - &
PRI iRk 0y P B R A I & R B B2 R e 8 B S A SR o ST O > S
WA - o EL R LA BB Py — SR (RT3
A R B B2 p i HA oy Rl T R ER | B R MRS - BEAh > H
A FR AR B R B R B A A 2 2 L RS S TE sm i A iRy ~ B AR - gkt
REH TR EE | & BERAEREEEE -
2 IS HIHBE KE: (Yale Univeristy ) 7> 1718-1887 SRR B E2FE RS H] - 8 BB E 220 - 1887 (L1118
BRG] - A A REVEKRE - Dana {F (Efamin]) HERA00 - BATH AL AP &
BRSO R BES o IEEVIRRE 1848 4F (B /UF) » (ki) mEAHIZE 1857 4F

(EELE) UE R -
35 23 Nt B EAVRETR > B (EYIRIE T 23 kR )( The 23 Edition of the Manual of Mineral
Science) » 22K, : Cornelis Klein and Barbara Dutrow, The 23" Edition of the Manual of Mineral Science
(Hoboken, N.J.: John Wiley & Sons, 2007).
YOUE) RIS (E) BEUROE  JF - BEEDT T (S ) (RO ZEbE SEEE S T AT
Wi EEaERCEEDE T (1872) FIA) » % 1 H 20a - [LEFEH 8IS FEERE T RG]
F o BsriFRIRERNG T - FHE R EHRELEAMN T A - 5540 WERAR S - HUSFNESA R
B DUF (aaknl) () SRR RbE seaBpmEA - 505 | 3R PR R A - fdEE (5
ArhrE EFR) (1883) RIS HREEIRE ASCRIEMTTAT R 2T ¥ 7 VIBEERA oF 5 EITE
Wit ) REE AR (anthracite) » " BHST ] 5 | RIEEERALEEMEE (caking coal) ©

1

doi:10.6342/NTU202003373



= Py BB A Y IS & BE B S AR R © R e R E R
& (eaah)  EEEEE TR -

NS ambt s T Nl E & (Saakhnl) AT LA RS T iR A
BRHVRE S ks - BAREE N BIEZZRE » (A 'E B LR - LA E R « R 55
TSR R LSRR 4 ARSI N B /KB B - 22 e JB8 o Ryl i R BRI PR e
HE-S APk 1-( Society of Jesus )57 & ( Johann Adam Schall von Bell » 1591-1666 )
(FREE T (MEUEE) —F > EERERBHTTATZ - “IE - $ZFEER

(1723-1795) ZEZd% » (BT ~ B EEMEERE - HiF I Sl SR 22
Bt E SRR ARSI O TR E R R TI  FRE R EE G
LA B A R e T R AHRR Y 2 il B A &M 5 | AR -

TTEABLE R R 1865 A ([ENENUA ) B HEHE R EN—E7r - 2
B E T R RIS T - N TARZEM AR5 ( 1818-1884 )~ #E#r 75( 1833-1902)
BN (R VIR R ARSI AT HEA RIS A S 5e i IR A S Re S Bl iRt
B RIRERL  MiEEtetAE e e ny R - (HEERLE Y EE (1811-1872)
FEWTEE R AR B IR R R A Fh A NEE RV RIEE AT > KB > BRI A i ik
EERER  EHEA—E  TTHEE SRR RSO 1868 4 ([FATH ) HAE
TERE T Rl AUEEE-OPEE Ty vl o O R —R2EYRIEEREL
FIENNL > R R s hn Taayhit S pohe i flf: S nkim » (eaasknl) BE
AT FHEILEZ & e ( American Baptist Churches USA ) B {52 1-3% 5778 ( Daniel
Jerome Magowan » 1814-1893 ) 1% » Bz 354l » BIEEMAL - 7

A H AT (eraanl) MBERIREAERTTE > 710 /=] > F—HLUT R
EEERRE ML YT HVEIRE A R EFTEE H 5 R R AR
SHENBE  AELSIER IR E=EERAD (easal) - HalE WA
B EFRAV R - B RFe R (it 7S R i e i EARARHY RS - (Hi by

> (BEEEARED) HizEE (B a2E ) (Dere metallica > 1556 ) » [R{EHHE B AT ( Georgius Agricola »

1494-1555) HE BRI > $C > IFELRASEOMN 5 28 575 BRI S 2R BLUHAR B A iR ) A skl
Ry » NAEESMRATIEE ~ SRR - DURBHEREERR 724 » #0 R B ra e ARG - 2
FOBRSE o (P EARI (BaeE ) KEEFAATEERE)  (EAREESRW5E) > 21 (JE
o0 1983) 0 H 32-44; wEEM > ( BRI BN 1 S Y (HEEE : 9175 ) (P B EEE SR ) »
95 (dbET : 2015) > H 58-64 -
6% - MEPEE  RMERE > EBERT (GIEARE - fUE) > WWATERE XS > GO TR
SRR TSR ) (210 SCF > 1974 Bytss 47 (1876 ) Hip R/MEEFE R ARZIAZED) »
H6>HTo
T EILEREE R IR (S - Daniel Jerome MacGowan FE 5 T DL K H i P SCE AR 255
FiSEnm - HAERPHZEEA Macgowan » McGowan ~ Magowan =& » EFAE A (AHEAUH) &b
RIPE AU 44 » 225 ¢ ”Death of Dr. Daniel MacGowan in China,” New York Times, August 30,
1893, p.2 - [FIRFHASS A — A E A ffZcE ( London Missionary Society ) {#%+- John MacGowan

(2-1922) HAFCEE—RALRN + BRI CBRSRALR -

2

doi:10.6342/NTU202003373



e (B A\ BIE N Z [ RIRRI: - 55— 5T > ATRERZIRFVRIE > AR AT E AR A
BAF S 15 (Ramn]) REERE G BRI - SR E YRR 4 - °

5 TIEMICHENE R AT (R - HANRE A LS IR AT - SEfE
R e AR - SR RS RRE TR SRR HEa AR
BR G5  HEERENBHE AL BEAR - VALBE RIS ST IERE (Sa
Al FFLREAEE =4 = RANHE > 2UE [N B AR A
RS B R R PE R RO HIPS B MY - B RS T AP 2 > IR 2AE
B (EEGHEE AN D SRS TR » 1IN RSBl 15 S
BHE (John Fryer » 1839-1928) FEEAV TR AMHOCHES > It AT A
DU AR ETRS > ERERHE R AR IR R B 3E e ey 5 - 4l T (Eak
Al) FE AR S G R 2 B s

FHATEE (Eaanl) FEEE - BEEEA (RYET) AMEREE
A NEHT - R OB L OUB R A B R BE T AR - MMH LT IR AT
sl o — (s —Fay —— A PIER  AIE S 7 LR EERATRE
EEAEMBTIE « RHSHEER - (i 28 15 Ry I OR35Sl - 15 5 Ry P
RE AR A /RSN - 20 1RSI R T & > Bl HREIEE TR
R - PILAN - RIS B () AE NN IR (&
e ) et b T A S — B T R R | AR EE DL RS — AR
ra I PN A R R P RS RS - Bl B/ VA B L F AR5 0 (% ~ Beleiry
PRaY o I EE DAL A -

EAELAN 5 AR EERHEE - MBS EE ST T T S b2 PRI RHER LR R
A e EEHILFEA AR N » — 2 E S KBRS AR S - RN E
T EENE LURTt R AR T E S E AYBRYIRIE, A AE R S B 5 RIERAY AR - 1941
F(RE=T4) 12 4 14 H > fE a8l EprEa 25 BELeg t > 28245
et E I IR - 15 DAEPE T RLEH B AR s E S - P

8 TEBLZZERZ(] > B0 - HEA - (PEERHUHEN ST g ) ( 8 © B ARHRRH > 1994) ; David

Wright, Translating Science: The Transmission of Western Chemistry into Late Imperial China, 1840-1900
(Leiden; Boston; Koln: Brill, 2000) -

® Shellen Xiao Wu ( 2f% ) , Empires of Coal: Fueling China’s Entry into the Modern World Order, 1860-
1920 (Stanford, Calif.: Stanford University Press); Grace Yen Shen (%% ) , Unearthing the Nation:

Modern Geology and Naitonalism in Republican China (Chicago, IL: University of Chicago Press, 2014).
D EFRERAE T XERG M RIRFBREERIGE - RHEREE TS -

O FRBELLA  (H/NR) 0 20 8 (10 0 1905) » ( “HEHEEZ BEHR) SE=1E T EBHEREM T

K RECFEUSFRE - H45-57 -

SR (RER (HERRRE) Al (B aakA) mE MG TRV ERIE ) - GEwwEE)

2616 (db5T > 1980)  H 551-552 5 EMRIT ~ =5 - (B (eashl) AVEIEE - hRAIEA) -
(PEIRHEL SR » 1101 (dE5T 2 1990) » H 89-96 5 =R » (thETE e st ) (dhat © /e
HiRRE > 1995) -

2L ~ AR ~ DTN - (HEIE AR T — DY) (JER R - 2012)-
B s E SR A A - FOR A S g ) - GIERREE) 0 70 13 (1942) 0 FH 9192 -
3

doi:10.6342/NTU202003373



HEFHERTEILR 1916 £ (REILLE ) B IFeh - HIE At Tt
ARz — e R E S HVE TN - P55 IR E S0 B o E iR > 22
RS R Y 5 TARRI R E S Rl A TP > H B R AR R £
A SREIAELL > BISHCR B [EIEI B ER > SETEE R B A 25
DU R EA - “HERTDEW - ETHIE S AR EIRT > B AT ARATER
W5 > R 1T BRI AL R S TR 2 BRI EG AC - REAH R 7 ~ (R EH
PREEF) - B ERE R RAOIH AR 2 A AR A -

ARG (msnl]) BHEE ~ AR UmEVAERE Ryl A E R BRI
B R RE B SOUEAESS - B R B R S O Ha g ~ R R -
DUR At FIR8 R B TR AN R Y HE T S SR A TG - LA S RE LA
(BRI A Casinll) BBl — T ARTE R F & R o 835 > IR
Ry T PEARIEE o NEE BRSNS 0 T USSR SRR SR Kl - S5 — 51
e L F A0 I SS B AR E L& - HAIERAReE S8 T EEERRAYEEEE > (e
(VI ) FAER (i) - A NERIEE AT - EERNET
AR IEE S T o7 Ry =6 > SEAUAHRE SCRRIEIRE > 20& 748 B S0k SRR AR AR
SCHYARRE -

S MERIPM BB SY RFTEY

1930 AL » FEERA YR ELIFE (Joseph Needham » 1900-1995 ) HEH T —H
RE : B2 BTG A 2 AR E] 2 PERE R AR EE  H LR ER R
PR S5 R AR 2 B S B R PR - - BEE I - B R LB A R4
ERE - GRS L e A B B S A 2 EAYERR o AT DAY R M - 7%
Lol IR EE 2RI EE )2 P8 < IRV RS BRSO » (H i S FIR PR AR IR FR Y R st
BELS M2 DMERE R ORER: - I EETE BRI RIS ATHES - PRET S5 B 22 AT
M SRR ARSI - NILER R ILET - o AEFE LAV MRS - T
M EPEEE RIS > BB EFE S o0l 73 ekt « 281 DA VA amAY s A B 1 > (1]
AR SRR - EREIR AR AR AT T R ) TR AR R i - B
DIFHER 5 R ZER (James Secord ) Fyf5] » A HERAIGRANe] DAL FE Ko TP UAET TR
Z & AP BB SR ST AN - [ ZRAURRRY U7 A I A S - 3G a S sk s e
IR R RS I BN R AL - 12 FHEIRE H ARt E 2
SRR R > SRS A 0] DLIS SRR 5T Ry B - [ BN A R ) R SR (BB B R R -

(-) FAR

BEFE SRRV FE SIS & % - B BRI S ~ kRS ~ ENRISZE ~ L
LUK BB S Sy A A B > HAAEILFAE - BB - BEFE R T

14 Shellen Wu, Empires of Coal, 67.

doi:10.6342/NTU202003373



72 FEFE T2 1950 FFARBLG I 2R 22528 KB ( Lucien Febvre > 1878-1956 )
B F3E (Henri-Jean Martin > 1924-2007 ) shSci » 220 e NI i 2T 88 a1 g
SeeEisk - FIFHGE TR B T A - TRETEFE NI R B L T HEN T - 218 A%
RO LS RIS E » S b RRESL - tHT RIS ERE M RIS B S
B\ BEAE4E - R OB B IR RS B SR - P B R AR AR T A E U
FHIRRAEE ~ HEREEMHST » W4 AT T ANVEFE LEWIE T34 » 12 1990 4402
% EHKENEFFELEE > (FERENPESRHANEFEES - IR - HAR - 55
B REEEN AT ERARER -

ERZEFRE LR T > PHER I EREEBES (communication circuit ) » 5 [{E
FHE KAVHELEE > FEA AR o PUMES HIRAEFHIE 1979 SRR (BESEESIRYAE ) (The
Business of Enlightenment ) —Z& 1 > [t EEim R ZEIRIMIRTE A H 22 4
iR i B AR AR A R BT » oA 1982 41 (fagEEEES: 2 ) (What is the
History of Books? ) —>CH » sFAHRIZLEFRERBNTANZ - 5 HE(E HRERE - (e
o~ HIARRS - HIRIZE - RYRHELRE - e - SEENE > FEEE - SE5EE > PR
{52 B B FEERR R - SNIAYrL S ~ 6%~ Bra - BARSEmE R > QIS 2R T E
FEERRIEIE - FIOBINEREEHIE - IEERR S o FHERD AR Z R
SORLERWT IR NG T > WERZ I EEFE T Fehs - ST B B R R - 5
SR EEBEEZS R 1855 A RERSI s lfE P & nEE - Y

PHE#EZN A SRy > BTA S48 T 7 AT Ay (R R ThT 7 - H
AR Z Fr DARRAL > (S5 iR E /(IS E ~ SRR FE S A HE
R - EAWT TS — A MRV EREERRER - ML/ES B HEF RS - A ] —
RS FH PR A (SR P - BRGARES - ERER LARTHY B #8 Se b 5o/ DA s Rl ny = st
Z& > [N B SR e B (R 5o A 18 BRI RS SR TAEE 8 MHVE S
Bl E R E R BRI - P MERHE CEli VAT )( Knowledge in Transit )
—3X - IR ERFEERT SRR 2% > EERA > TR E e E s
f ~ SHESAVARERIEL ACRRE  HERR RIS SRS aS s - PIEUAE
RHAHEH > AEBAVITENS - SRR E EEAEANS - f120 (&
A EARZIAEI R EIAREIRIEAMTE(E - (F B A H IR E A8 I
FB TR Je 2 A L R AT -

g B EFE LA ZE I = AT ST E REAEREE ] oy B =TaiAl R > —SHEOERY

Y RSB LI IS RS HIE A - RHR AR AR FE R A B 22 T S B SRR AT
i FHEZRZN I - 2R Bed  (FR LA HER — S HAHBEEREHNE
&~ R REESULRIIARTE) - (2 RFERE ) - 41 (ZIL - 2008) » H 257-314 -
16 Robert Darnton, The Business of Enlightenmen.
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( To Arsenal: two letters in Chinese responding to Arsenal’s letter of appointment ) ; { To Boradhurst Isota:
resigns from Chinese Newspaper ) > ({SHETEFEZE) - it 1 > H 337-338 ~ 340-341 ~ 342-343 ~ 344 ~ 345-
347 ~ 354-356 - BLE ARG R EIE > (AEFR4ERRNV(S ) TR T 20 November | B /ZAE Z R HHAF Y
FIrsien - GBS IEMERH HA4E 11 H 30 H - BNMEMEIEE S EAERL Sy AR
HEZAFBEE] B2 /0 & (Church of England ) JRIEZKEE - (HAETEEI DL B TR B R 2 BT » KE>
HIIERTED SIS (RN - 25, BB (HREFEEZET ) 5 ( Genealogy of the Fryer family — seventh
generation ) ; ( The life of John Fryer, Sr., of Hythe, Kent, England ) » {{HEGHEMEZE) > i 1> H I-VI ~ 7-
9~922-
8 [{HREEHE - ( The Cousin Susy: key letter describing his current situation ) » 1868 /£ 7 H 11 H » ( {#EGE
TEZE) - it 1> H 367-373 - o[« )X FEIET > CESMENEFICE S TEEFN | TR
JET] THhERRERE , e LT ) (BRUESRIIE) 0 73 1 30 H 413-446 -
9 {EREE > ( The Cousin Susy: key letter describing his current situation ) » 1868 45 7 H 11 H » ({HEHHE
FEZ) it 10 H 367-373 5 F « BEEKE > PESHFEL - 2EIEHE - (BIFRFEER - H
yara) o 7 (3b5 - hEEESE 0 2008) 0 & 61 0 H 27a-30a 5 JE - BAREE - TS ER)

WA G FE SR T ELR ) » 55 41 68 > fiif 404 (Z1E 0 SCF > 1969 » 564 —+—4F (1905 )
TIAEET) » 4 2 » EH 30a-31a ; {FHETE » An Account of the Translation Department at the Kiangnan
Arsenal » 1880 £ 1 H » ({HEIHEREZE) » M} 2 » H 535-536 ; [ - (CLRlisddE 4GS ra S8
— ) (REEESR) > 305 (1JE > 1880) > H 10a-12b - (LRSS INEHHIE) S5 3 HE
s fE A\ B EYNR I R R E M E IS TP En > BEEF S - UM IE AR - 218 4E 1880 4F 1 H 29
HF#ES (JLEEfEs) @ ggkiifEciis » DL (RFEAEFE]) (Science in China) £y » A7 H FIEH
BLERFEEAT] (B ZR) (Nature) > [EFERE]/\H B IR BIUEL Y > FIEN (A8 EkdRm) » Wby
IOTEr4IEEE B ik - 8 TP (GEERES) Fon (EERdR) TIBHIRAE - i (FEE
g ) FEEAmTE - JTEEE AR -
0 FMIT R R (R () (9 - BARFIEA ) (FPEIRHE R » 1101 H 89-96;
ERR (BT IEYE S ) » H 48-54 5 HEAMA - ((aakil) (1872) HUsEnl ke ¥ rhEE
EERL) - (M) > 15 12> B 105-133 »
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B B N T AR EEE - BiE (s B ale —H RS sUE MoKk
8 W iiiE 44 By Elements of Mineralogy WZAE - 1

TE MR SE — RETERY B =AM S BB FE W A HER - IERPiE & BERE
SAFTEFE - NILEE EETIIEZ P (BEVEZETM) - SARmit =250 K
T8t (Joseph Beete Jukes » 1811-1869 ) ( 45224 HUHIE B2 F-{il} ) ( The Student’s Manual
of Geology > 1857 ) » LI/ FERENY (HETEB4HTE ) o B MRS R » R
e LR B SEE S A It E IS (YT ) —F  FREFERRE Al
RSN GRS > B EERaE A BRI E - B—E2 2 1% > 1869 & (EE/\
)6 A3 H  EEERRE LHMEESTS > HhaiE T A (IR 2% -
YWEIRBEAMMTR (EVIZETFM) =2h (Sa#EE]) 2% 1D EEREELE -
MEFER RN (EESE) B (HESRE) -

RHERD THE Y B & TS mm s &8 A ftfF 1868 4 11 H 1 H
RN WA T TREREEL WER T A E R £ R L
ATHERFAL? FREF BRI A= R HARLT FwG
e (AR )G E ) (ERYH) <<§> FTHRERR) e VK
PEAE MR A HRRARRPERY(E (4 - B BE LB 2 fB HEE - I8 SR R € H BB aa
i (Y2 RIRfErBEEFE—H - YEIEREPRANUAESE -
AR > REE 27 & CORRE)) ARG EIRAYES 5 I

1 {HE§HE » ( To Smith Elder & Co.: orders books for the Arsenal; list of 70 books ) » 1868 43 H 18 H >
(EREHEREZE) > it 1> H 348-352 « LA EKLL Elements of Mineralogy FsnIEFE R/ VA
K> —AREHEREHEEZME (Richard Kirwan > 1733-1812) #IRRA 1784 45 (RZFEVU+JL4E)
T AR RIS B E 2R AR A (Frank Rutley » 1842-1904) IS 1882 A2 (St /) » (HEKL
SHEHIBAB L HAREE - EREARAENE (Sasnl) BIEAE -

R gS L (KIEEREE) (Encyclopeedia Britannica) HI4R%: » 15875 ME R &M% 77
RCERZEZR » R PR AT BN ~ TEAR RS B R AN A E SR A AR Ry CRONY B 45 1iam ) (4
Sketch of the Physical Structure of Australia » 1850 ) » EMINHEFHEREZNEE - BT (B84
BB ) Z4h - AR AR T SN A E 22 A FIEFE © (LB EHE ) (Popular
Physical Geology » 1853 ) Bl (FXERHEETFM ) (School Manual of Geology » 1863 ) » [ BN TE
Hr RN EAM BT E 22 > (15 (SGEEAERTHEE T ) A -

13 {EEEHE - ( To Dr. Martin: mentions Arsenal books on Mechanics, Euclid and “Principia”; declines offer
to return to T ung-wen-kwan ) » 1870 &£ 5 H 25 H » ({HEETEAEZE) - It 1 » H 444-445 o SHEHEAEE -
5 NREERED (BB ) TR SRR NGEE © 2/ ¢ Shellen Wu, Empires of Coal,
86.

14 {HEETE > ( To Henry S. King & Co.: list of books, apparatus, and other materials ordered for the arsenal )
1869 4F 6 H 3 H - ({HEHEIEZ) - fit 1 > H 392-399 -

1% - HREEHE > TEZREFET - ZEREHE > (EWMREEEK - BIAE) 70 & 61> H
27a-30a o LB AHE U AT ES Y 1905 (Sesg=+—4F) Frdeiy CLRiBEERT)
e JE  BindSEE > (ImlisEEEe) 0 & 20 H 30a-31a o PLEE fy Y BUESERR o (MR ILE]
A BEREA AEREE - 2B 1872 4 (Fla+—4) W HIESET - CRBEMZ) Se&t
Ry ORBEALL) > (CRPGEREEERER ) Alekda by (BIEEDEL) 25 () - 1872 4F 8 A 1 H » (#E
BOEEEAIVEEE T =T ) H 1 (REFEE ) 0 180 H (1872) - ( BBEfEaEER)
H 355195 Hf (1872)  ( RB#AER/EME) > H 78 EML - 2HE K5
http://140.112.115.21:8090/ » fZ HEA : 201949 H20 H -
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9% - FEENAVE CERITE)  (REPRRERL) ez E 7 A 28 HthE&E#
FFETL > CRIERE) RIRMATE AV =AEE - 4o E  MIKATREEREC
BRI HirERs N TR SE  SFERERN - SRR S
{EZIEE It DGR — T E - (HISERAVE A ST — a5 - IRIBEEE7 Y
1872 AT S - (Semakhl) Rk —F 52 > B RN AGR A WES - — &
HmEon i g DR ERRRENES - TIEREEAIR - ZRIZ LSV
PIRIERE IS ~ FENEMEE - (Sasr]) IR B TS - (E15HT
TROVENEEF R LL R ~ (B SRS o Y

ERIE 1883 FEEGFHARAY (o HR) - HIESUFHE (eak
A1) BHEERS 1868 4 » i SCRIFTRZ A/ (1869) « PHAELHEA [FH R fE
HIRE > AR - AT SRR R inENRE - SRR SE BIRE]
TEFE YA - (BRI - B IR R o (Eaail]) AVEIRRR A R
1868-1869 £F » JlEfEAES: - (aail]) BERIRIZ A Bk - BERH (a
) BOTHE - 7 1871 A REENREE - S5EFT T E A WIS - 5
(e (GREFS) > BUEFEE S HHUN 1871 4 - 1886-1894 4] (Jeké |
THERETE) B (BEEBERE) WEE (Sasn]) WA ENEHE - IFE=
TEER 0 1905 5 O =1—4F)  HiEHHkRE CTEEERET) AIRE (&
Fakal) R 1872 & - By CTESlEEae) Wk IR AR 2R
B 2BE TR - HazacE BRI RFE S AR - (R AT sE BRI S
HHIHESE - NIEER HIERE (GEEE) A5 > BIEET] 1871 & > §#llE
B AR TR - PR E ORI LR » AR LR RS S
MR EERR IR HEES - Soek T BIRE (Semaknl)) AURE - A8 HATFTFAYAR
A SRR IESCHTE - FHE ~ RS~ oG Z BN IR R
BT T THIRFE] -

g T (emal]) AVBIRRELH AR 1R S —(EEE R e L s

16 (T - ( To Edkins: orders copies of maps and describes situation at Arsenal ) » 1868 4 7 5 28 H >
(ERAEREZ) > fit 1> H 373-374 -
YV (eaan) o (F) > Hla2be
B (ahrEaEHR) (FHREASRIEWREGET S ¥ VB EMERER F (1910) JEF
BEEIA) - Ut A CTratdisfmaEE ] - Samnl) H 1.
195 - BES  ((BEHES) ) WK < Tt (BEETHES) 0 H la2a-
20 (R > TR SAREE S ) (FEEESR) 36 (35 > 1880) > H 9a-11b 5 (VTR
BB SR E SIS = ) (BEES) > 37 (1JF > 1880) > H 9a-11b : FIBIEIFERESR > (F8E
EfmEEn) (35 0 ERERMTOR AR 0 2016) 5 E - B4R CIEERLERR) &2 H
15a-23b o B30 By IbE HHARTY 1872 4> ¥ (aakill) HARFEE By 1871 FFHYERS » DLFARIT -
ERRT N AT MR HsmsS R AR [E - HHEMERBIEAI A RR - FIaOf s B HALE
MR ATERS 1871 FREE T (i) > (HEBIMHRBE SR - MRS TR > B 1872 4F -
S FRTT - R (B (Sasnl) ovBiEE - HAERREA) > (hERHE SR > 1101 H
89-96 ; EE AR » (FHETIHRYE ) » H 48-54 NGB ETHE IR  (KHASNSCE ) & 5 (R
o HARBIFE RS > 1939) 0 H 254-255 -
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JEr B R (i) FBh - Al S BUE =R EAYE T ERREEA i 3
5 EFE > R Y BRI RS ) BET AT DU MR R TR RS R
REHYF BB F— (i - 1868 423 H 18 H » MEHESR — X HEUG/E S F5L
RHEAMFER EESAFEFRR T edmE LY B R AR R (A K]

T g Ae (SRR o PUEERA 52 EIEAD 7 RIS - BIE O R
RS > — 82 TR i - (ISR ~ P - So— AR RYIRHIBa R
BN > Syl R T RIER 1 D - HUEER 2 0 - B2 9 B - PRER 3 E0 - 6 T D

BTN DA Rt B B B AR AT ASIE Ry /el - (BRI T ) ~ (46224:0Y
M) ~ GBS - SEBREEAFTER - (L2HEERZ N EEE
BRI - B ER > DURSTERE REEyiEs - 80E 77 A ERIRVCE A E -
H o BBV AR & (OWEERES ) (An Introduction to the Use of Mouth-
Blowpipe » 1856 ) »  M&HAMal I W E S NS AR » LA KT BEY)
B BEYEN L BRI HEREEIEYIN B o 20lE S CEEE AT I -
BRI T E R RSTAYEOK 8 (burning glass ) » BA RAFRBUNERAVEGMEE - DA
febpelag - —EAH LSRR SRR DR —4HMEERAAFRIHE &8
R o B R R R S o 2

AN ERERE A Gy - (L2 55  AUEREIEENES
A e R S S M B A BUE/NTE K Rt Es) - 3 - Gl
Hep—~([AHEFEEE T3 2% 5% (RF372 5 26 DiFR) o “ASIEAEFEDIEH
GRS 0 S 5 B Hh—EE I E AR AR > SRR A A
2 B - S TSR AR AR RTINEL S Ry B Y TSR [0k B 2R B R A e -
AAGRZ PERETTE > HPE TR ~ RIS BB SN - BRI T3
A EPIAFTRR - NIEET AR EPR TR 26 E o St MIevs - o AlE
HOEL - FeffTTa > RISy S Ae LABRGH - SEIER > MAET IR - JiRety
I ARHY B2 - BRI AN » 5% 5 AR iR bR Ba bR Sl - 2R 9~ 86~ $% - 85>
R 6 TS R AR - W] Rk T IRAE AN iSRS RS
A —EREHIRE L - 5 P A TR R SaAYEL oy - BEOE B P ETiE T RIAH R

21 “This being a sort of experiment on the part of the Chinese Officials, it is possible it may lead to orders

on a more extensive scale.” F¥EHE [ ) WAV FHIAEEREEZFTRI  HEETE » ( To Smith Elder
& Co.: orders books for the Arsenal; list of 70 books ) » 1868 Z£3 H 18 H » ({HEEHAZEZE )Y » 1> H
348-352 -
2 (OWEFEREN) FIEE R HESWYERA#) (Theodor Scheerer » 1813-1875) » B3 Ak
ERA 4 E T B 5L E AT R (Henry Francis Blanford » 1834-1893 ) HETHYSLIA o
B Bk $RE—fEILESE > FHLIEOEA K STE A R ERANEREE - s — 4B TR e S Tl
HE - BRWE ST EREEEENER - o] RER S E AR B 2L EY)EE ( Smithsonian’s
National Museum of Natural History ) FA#EHVE R F : ( Centennial Blowpipe Demonstration )
https://youtu.be/UKLrGfiCFt0 -
24 “Coal & Coal Mining (The Newest & Most Complete Work).” {HEf » ( To Smith Elder & Co.: orders
books for the Arsenal; list of 70 books ) » 1868 43 H 18 H » ( HiEgTEFEZE) » it 1 » H 348-352 -
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BAREA » A AEE - 1 - =SB A - 5 AR RN T %
B EERPRE - I H M@ - o A FIR A B R R e 8
AL - DUERCTZEAEERTHY -

HRAYARER » I B - (BB S Y R S R SR e E T
M AR ER 85 B BUEA (B BRRaEAl R A BBl E 5 Mt T
HE—H— BRI E R (BRPIEET) - BEZRH A A o MU RS mHY
HEREN > HEFRDTELEF S Ties] -

IREL D BRI TP R I et T2 AR B S RE AT A
o FRELEAS NP REN T A RNETA A BRI E2 2 10
B e APBAFr X RAAFR S RAFFE AR AL F
Bl d 2 8 AR ge2b a2 1% 2 - sl o AT £ BE O ARAERE R
R % ApME « KR F 22

o R ZE S R A BRI R T - RSN - st - i
BARAHNE AR F SRR B S ERR AR - 1 (RERA)
R 1871 6F - HF 1880 4EA% - PEILRGEHEIER T E TR S S ERF
o RIS A ES N IR - SREERRGEE - PAT R I o BB A T
2 TR | AT - T RAERE L BRI - R T
HESRIRY) - ST S ELRT & T3 AR TEOR - DB HARANE: - 153 —Ht
BEP - (LEHEEEUCEE BT TR BAEEH S ETR NG
— W) - W PHA (TP T ) SIS MO (PR B AT B — - BRI
R EEE - BEAIE, - A/ A TS A R - 540 ILEDIARE - (b
R - SBIE A TR P A T ER BRI A -
RPN » SR s B B L B DA

R Fé %, e Rt

VTP S e B B BIRE (RS T ) HUBIE - mIREE R 1 AR PE T HYBRY)
T HREEZ AT T EE R T BT ERIBRIAE > SRR RE - TE - 4k
B ~ AREEFAEYEFED > PR SE SR IE—HRTR - (e aakhl) 8
iy T o AR R (BRYIEE T B9 T mineral (BEY7)) - HAE TR
A — A FRlemt - —AA] DG E R S RE R - (B2 T ) (el
EEETREr e —E AU -

FEEMZ - ERRHCES > ERE T (FOUEy) - (1) 8 CRE4H ) -
S A ) EEETEHES U EIREEE - FRE AR R EGETRE DU Rydr

B (a1 (FP) > H la2be
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%o EIIIEABE - ERFHTENS  (SUwT) 85T 40 74 &4
ResiTie  HEBEaMER R %5 A% Fid - B2 FE &K
S R 8 85 Rt ST RIESE - E0 TE ) RO A5
BER T 7 > Las o (RGBT LMo 7 oo T o o4 o B fifia o
R LAY F A A E Ry BT AR - SR BRI FER - TR VTR
HhEEZ T &, IEHESE - DFERIEE (Eah)) fANSC - afDE#HRE 9
CESD) SR (EREE TER e 24 5 40 8- e 7
BAEAETE S o WHBH b A B 2 BETESLE - S
- E2ba R o - Rtk o TIEBDL DR ERBLERG] > [FREREE (B
sl ) & T BT BRI - AR EBAERTREN S G o BRI
% 0 GEACRde (granite) FiEH AT (quartz) ~ &4 (feldspar) f1ZEFR; (mica)
—TREEYIAH Y

HE (EEFM) B (Saakh]) iVEEE > PRy s Bt ShlER
7K~ B~ B~ BOEETEY7 (haloid minerals ) ~ +'E1&Y) (earthy minearls ) » DU EE
Bl &R (metals and metallicores ) » (faskh|) K =FiFE ke - T8 -
M > BUREIE T T Re ) tiaEY) - WAV RN T E R S R
REIRai< @ > e BIEEY) - PEEEamyEmny ", 7 RSN

(s - ) T/ B T o (8 - MEEIE) T 4H4 ) fh2 3
He 0 £ ANEY F o PEEERBEMRE T, ARNRE - REMTHR
e Rl > 12 (eaakhl) F o RAIERS S EhE -

Helt T aa ) &R AIE AARIETELLEE - S aBERY) i B« 8
W~ SEER ~ TuEs o RARENTH RIS E HEs - 0 DAYSESC - A1 BgE i s
RGTR R AR EEE Ry G - TR ~ AW BB T - YIREEA - (ask

20 E - PR R - REEERRIRGE - (BRSUET) - WA (TUEETIRIAR) - 69 (0 - pERSEN
EE 0 1929 P IHER HASIRRAF R ERILRTIARZH) - & 14T &5 > H 1a; fif 68> &
9> A > H 4a - ¥ - BIE > (FEF) > WA (TUEBEETIRI4R ) » i 65 (L& - PrsEIEEE » 1929
1501 P [ BE R AN R BN ASTZED ) » 4 10 6b « fR4R (GROUETF) - HEPI IR - 88 - & F&
Ryl 0 TR Rt BB R - FFE  (BOUEFE) > & 140 TEH 0 H lalb e

7 HEA) 0 %90 H la-1b o PLERREFSCR T T EIRAYE

CHAP. VIIL.—ROCKS OR MINERAL AGGRAGATES.

General Nature of Rocks. In the early part of this volume it is stated that the rocks of the globe are
mineral in their nature, and_consist either of a single mineral in a massive state, or of intimate combinations
of different mineral. ... common granite is a compound or aggregate of three minerals, quartz, feldspar, and
mica. 2R, : Manual of Mineralogy, 348.

SBPHNTIIEYIE RIS ER AR B SES - BYOERER > RILERS - K RERER

By - BERAIR @B EE & - ERSHERT BN S G - MIFEY) -

29 B GROUET) > WA (IR TIRI4R ) > i 68 > & 9> A > H 4a: (H1E) AR -

FrTdEE - BEAR  (EHRAT =806 ) (210 - BOCEIEEE 1965 BFRE 14 (1815)

FEENEHAR) &9 THE « 5EfEFE "> H 1451 ¢

0 BER ERRES OB TR EEE  (RRESGEMR) (2L Z2EER - 2011);

FFHERE (BRSO B Th BB &S ) - (BT 2B R SET SR 4 11)) 31 (Zdk - 2011 ) H 1-60;
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A B T MR - T (CAEE) 8 " eaEh ) &5 FaE
M A O TR - CEABLEE - RYE (ARG H ) ZEHRE AR IR
FLHEPE T NS5 > mineralogy ~ mineral B<G {52 ~ B Y58 i Tl A A0 S AT
B —ARPIFH—I1822 (BDEF) /Y (BfEfdcsE i) - IR ILH
G AR R AR S AL EE IO -

i BT T (SEHE) (EE R 588 (K4 MK
B R T 3\ BT SRR L TR S (EARG 36
ELE mineral FYEHRE L {5 TAAEINEEEE (R BB 1 0 IRATESIBR - 1
BTen ) REE TSRS CRE L CREEH ) s T h i -
B8535 > M EE " o bA T AT 4, B (mineral) s T
M, A (rock)  [RIL T | REURERY) - IR SIEE GRS -

Pr TSN > PEIREA BRI RIS PR » 5 Ok - iR AR
B EFE T HEBRIRISHEYIN AR08 et e 82 W (R )
B - fE S IEERE T S & P E BRI R 2 S E R (R TRHY)(1637)
HHs#PEF UREYER - — T LE8ET > STRRERK - BrFERER
(1587-47 1666 ) MIRAEFE/A - BLIHE ERAVERRH] > HilkeS0REE
R > BRI By [ - —E S R EROTETHY (W) - SNET
= (RIFY) THYBYERIAN S RN L e L - T Efaisst - Jaiss
J\ FERE T OS> PRSI B RSN BREER
T/ e BRI 35 IR LAt s [F)HF EHSRAERE 4 DUR RS - S [ B HHERAE
A~ §EE - T R

(RIFEY)) R RSB 2R T EECRE - FHIHFREERE
EE CHratRRES ) (1844) - HLEFACHEFRN SIRBIVILE ~ EE - AJ7 - &
SHEFAHER > WERHIR CRIBAY) DARAYBRYJEE SEEAE - 1248 3 ik (EEmREE
fia) HITE5 M - PR (RIFRY)) B2 CAmmREs ) - HSCFNE U AT
FitIEIET 5 ERoRBaER ~ BUE ~ IICAVAERE - PN LhiH it e 2RI R M Bl
it > (EREHE S R P EEEHE (E 3-2) - B HRDEK

BN (BAEE) WEReAE) (e © fEEEREE LR - 2019) -
(1822 BrgHATLEE T ) > B 278 5 (1866-1869 FEFIEILHET ) - B 1179 ; (1872 B/ \HHHLEE
FEARERIT ) 0 E 310 5 (1884 H T REFETHM LT ) > H 720 5 (1899 FH MRS FHMER) - H
211 - 1908 4 (HedE = DU4E) (BHEESLEE KEHL ) ~ 1913 45 (RE ) (BB E RS 7H)
Hf@Re a 2ok 5 HAR "% (88) 752, —salGBE > BURERT H B G REEIASR - PA
R B RV EE A4 HY AR AR o (HEEE RN H PRI 24 g el - DU HSGER R EW S [ AHE -
1916 4 (REASE) 1Y (e ERE) 1 608 ) —FEC&HIRIvERE S » B2z
FREET HSOETEREN TR A - 25 (1908 BHEEILEE AR ) > H 1446 5 (1913 p5H7%
EEEEE T ) 0 H 3255 (1916 FAERERE) 0 H 877 o DL EE T i B UG B T b ge fE T (R
SRS AR O EE S BLEREE » http:/mhdb.mh.sinica.edu.tw/dictionary/index.php °
2 CHREWERENS ) & FRgeE (KIHY) - fid) ~ TRt (1724-1806) (HEREBR ) - (RIEME
(PREmpEsEC ) BT (s - SR ) -
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", BRE - NMEERBEENE - AIESNOE T ERAY R
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REERRY
e <

Eo
£54

3-2 : CRIBEAY) ~ CErEERENS ) & EhE

s : A2 B Ry CRILBAY)) ( BRERERIEE ) - /5 L (SRMBAERELENE ) - 72 M2 CEr R
[ ) HIBEERIE - 45~ R0 - ATERECE t AR RS - EREAHE S 22
INTERARER - —5RE T EMEE A Al pe R N AE H s - %

ek~ R R - 2 DI a4 - BRI Bl - B F o B By
—IR - I EERBBES H 2 =@ EE AR RAEA ~ SR HY SR &
17 &t (1037-1101) ~ SREGE (B > 1082-1135) FUEHIAR SR - AP
ekt g 7R B2 E - IR LR e @i B BB HE R S 16 > DURER S
NAY(E A SRR BT Reied&aviack - (REGRE) (1613) R IR
fF o HERHRIFEAE - 408 - iR - s BB ENE - miEEeEn - Ka%EEA -

B & H AR B - RIER  CRIRFY) - WA (EBIUESE) > fif 1115 (1298 EEEHRE

1997 » EBHEEET—4F (1638 ) ZIAEEH]) - & > 45 14> H 7b9a; JF « RHIE - CHHEER

B0 ) - UL A (GEEIUESE) > fit 880 (L& © EHEEHAR > 1997 » BRI EEERE

ZIAFZE]) » H 2a-2b ~ 8b-9a ©

% BEAGHARVETE b BTS2 R IR (FEAATREES — IR E DU AR TEL L pa R A A 88 )
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5 - A 2ERE BIAMEa ~ X0 ~ BEEG - NP ~ 08 - FURS RS - iIMba
e u] e DL B -

HRER IREA D ~ SO ~ B - PR B ME > B ERIRE S R b~
b WA H gk BN ~ S EME T - RIBHF IR o SR ol bt e aCE R
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68 At the same time, the student of Mineralogy who is interested in observing the impress of Infinite
wisdom in nature around him, finds abundant pleasure in examining the forms and varieties of structure
which minerals assume, and in tracing out the principles or laws which Creative power has established even
throughout lifeless matter, giving it an organization, though simple, no less perfect than that characterizing
animate beings.” Manual of Mineralogy, 14. F&11513CH » FEE& DUHAS NIRRT 7 TV RE G -
¥ (&EHA) > &1 H la-lb -
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Mineralogy, 18.
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2 “an Omnipotent and Eternal Being,” “His creative power,” “the infinite wisdom and power.” Charles
Lyell, Elements of Geology: The Ancient Changes of the Earth and Its Inhabitants as Illustrated by
Geological Monuments (London: John Murray, 1865), 771-772. (hE%f2) > £ 38 » H 16b-18a -
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" Manual of Mineralogy, iii.

8 Manual of Mineralogy, iv.

9 Mariko Takegami, “The Origins of Modern Geology in China: The Work of D. J. Macgowan and R.
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Pumpelly,” ZIBUN 46: 179-197
8 Daniel MacGowan, “Correspondence: Geological Survey of China,” The North-China Herald and
Market Report (1867-1869); November 14", 1868; ProQuest Historical Newspapers: Chinese Newspapers
Collection, 557.
81 Manual of Mineralogy, 13.
82 Let the student first breathe a few times through his nostrils, while his cheeks are inflated and his mouth
closed After this practice, let him put the blowpipe to his mouth, and he will find no difficulty in breathing
as before; while the muscles of the inflated cheeks are throwing the air they contain through the blowpipe.
When the air is nearly exhausted, the mouth may again be filled through the nose without interrupting the
process of blowing.” Manual of Mineralogy, 68.
8 Manual of Mineralogy, 23, 27, 29, 32, 48, 49, 408-410.
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MINERALOGY.

CHAPTER 1I.
GENERAL CHARACTERISTICS OF MINERALS,

" Relations of the three Departments of Nature. Viewing
the world around us, we observe that it consists of rocks,
earth or soil, and water ; that it is covered with a large va.
riety of plants, and tenanted by myriads of animals. These
three familiar facts lie at the basis of three primary branches
of knowledge. The animals, of whatever kind, from the
animalcule to man, give origin to that branch of science
which is called Zoology; the various plants, to the sci-
ence of Botany; and the rocks or minerals, to Mineral-
ogy. The first two of these departments embrace all natu-
ral objects that have life, and treat of their kinds, their vari-
ties of structure, their habits, and relations.

The third branch of knowledge, Mineralogy, relates to
inanimate nature. It describes the kinds of mineral material
forming the surface of our planet, points out the various
methods of distinguishing minerals, makes known their uses,
and explains their modes of occurrence in the earth,

Importance of the Science of Mineralogy. To the un-
practiced eye, the costly gem, as it is found in the rocks,
often seems but a rude bit of stone ; and the most valuable
ores may appear worthless, for the metals are generally so
disguised that nothing of their real nature is seen. There is
an ore of lead which has nearly the color and luster of Glau-
ber salt; an ore of iron that looks like sparry limestone ;
an ore of silver that might be taken for lead ere, and an.
other that resembles wax. These are common cases, and

What classes of natural objects exist? Of what does Zoology treat ?
What Botany? Of what does Mineralogy treat? What advantages
result from the study of minerals ?

2

3-10 : (BRI ) FHIEMEY
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= 5 HJRE 1% (Relations of the three Departments of Nature ) | ~ " BEY B2 F| 22 88 35 {4

(Importance of the Science of Mineralogy ) | - 8

84 «“What classes of natural objects exist? Of what does Zoology treat? What Botany? Of what does
Mineralogy treat? What advantage result from the study of minerals?” Manual of Mineralogy, 13. &5 2K

JR ¢ Manual of Mineralogy, 13. ItEEEF EHHGEIRISER > ERITEXE 1 H 2FEF 13 H -
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