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Frontier Survey 1877 by B. S. Lyman in the Hokuroku Basin

Akita Prefecture, Northeast Japan

— Geological Survey and his Humanism considered from Records in his Field Notes —

KIM Kwang-Nam and SUGAWARA Akimasa
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Fig. 3. Lyman (center) and his Japanese followers
at Hirakawa-cho, Tokyo on the May 8" 1880.
Lyman took in hand the first transit in Japan,
carried from U.S.A.
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Fig. 4. Surveyed route of Lyman. After Imai (1966) corrected in part by the authors.
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Fig. 6. Locality map of the Hokuroku Basin and the mines researched by Lyman in summer 1877

T CRK IR R g Tl e
). KANDFKHAFEE O F FilE SN 5.

Fig. 7. Field Note of B.S.Lyman L66 p.47 Owugida
(I : Ogida) , Hinai Odate, Akita Japan.
River Yoneshirogawa CKAtJI]) in this figure
was written by local accent Yonesuragawa.
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Fig. 8. Field Note of B.SLyman L66 p.61 Ai (¥ :

Indigo blue) description in Hanawa, Kazuno

Akita,Japan. See the description by him as

Drying Ai in the streets.
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L66 p.70 TEXGPY (FKHBLIE 1 717)
Fig.9. Field Note of B.SLyman L66 p.70 Kemanai in
Kazuno Akita,Japan
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Fig.10. Topographic map of Kemanai town (after
topographic map ‘Kemanai', scale 1:2,5000,
by the Geographical Survey Institute) .
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Fig.ll. ‘Raiman-yama 16 Aug.1877
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Fig.12. The Raiman-toge Pass. Photo was taken by

the direction from Jimba (Ffi$};) to Oyu (K

). The photograph was taken by H.Osato

CRHLEERH).
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Fig.13. Field Note of B.SLyman L66 p.71 Kemanai
Tsuun Kaisha.
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Fig.14. Shironoshita-dori Street (Komose-dori Street)

Kemanai, Kazuno Akita,Japan.

The photography angle which turns to the

east from the west.
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(4) B& (Man-ya)
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ARH (H) 2 2R3 HRF 5 12/ .

Fig.15. Field Note of B.S.Lyman L66 p.75 Man-ya,
Kazuno Akita,Japan.
See his map symbols indicate to Shrine Torii
(# #) and Rice Water Field ().

KERIRDO GER) IFBAE LA R AR E S
n, fhElCEAEIHENT 5. BAIETOEED
20em#zMz, T “K—NVK" O~
MEE» SRR S NS, 9 I FIH AL X b B
L7-BBAKIRO T RHERY <tk 5 27
Gl - #7111966 5 4:1996) 1247 & 72,
LI X 5T [HA 2 RS- 2 (hurry
Loader with a little ores) | & & %. HFED/NK
FUNIIKEEER A Y =12 X D RFSioRR
BGDEE S T wiz, ZICRRBERRR LR
BiSEIL DS ASEOGA F NSRS NS (F]



TATVIEAEIT - 74 Y OFRy SHAENAHORGMAEAE L 2 -~ =X L~

7 S A4
18 = T\ z
" 1 AN g |
Nla X7 { e
N SR
7 e A ' :
) 4
1 e " «l u u
\ "
s M LG\ !
A ‘- ' ' w \n b L e S

o Al
e #5500m
TR (B e s

[16. 1725,00045 0 1HLJE X
BN Z )

Fig.16. Topographic map of Man-ya, Kazuno
Akita,Japan ( after topographic map
‘ Kemanai’ , scale 1:2,5000, by the
Geographical Survey Institute).

FBLEFE BT B 21985). EI?ET/J\:UJZ@I\IJJ

(% g, ARSI 3w, 4 < >

R D 5.

(5) /)REEIL $RIUAT (Kosaka Ginzan-machi)
1877 (MAiH10) 4F 8 H14H 1% 0 :3245, WEH
DT TR, 74 = 3/ RELFEHIT (Kosaka
office) \ZF % (Fig.18). T&B4 M i (L il
(Chief Geologist of Mining Engineer of Kobusho)
DFHITH D, KRWZBHASINZE/EAS. [
T H1H X AUIZIEFRE R # S S AIAS K o R
WERoTWE, T4 ORI G OREN
RN L72AWIE Tchijo] &H 5. HMEEH#HL
—EIETHD. T4 < VIFISTTHHEE DJREEICE
WTITALE D) HFEL /MK E R FF 5.
Pl &) 2T L, BBiTofanc &b

LZWEABET . [ WHEWKEDOEG LK
Ik S v v--mUb &, BEABE 5 L MPA DN

&Y, g~ E RILAEKIEIC
(light gray---rock rather soft:-

FEES B
-little cellular from
the weathering out of crystals of feldspar &
perhaps hornblende---) J.

Fig.191%, 2003FKEZ S L1z “F4 <
VR OBREBEETH L. “HEMoORT LR
SNDZEEEFVY - - REHNOEFIZENIEZHE

[X17. 9 ﬂlfm +ﬂllﬂ}\lllftd?%ﬂ§m}d ;‘TT.O)Q}kiﬁE
FaY Pk T A7 (BRI RE A RN T 5 43)

Fig.17. Second'lry deposit of Kemanai Pyroclastic
Flow (9" century), so-called ‘Kozui-Shirasu’
(Flood Pumice Deposits as in Japanese)in
Man-ya, Kazuno Akita, Japan.
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U18 T A < YHPIE 166 p.79 /NS5 T
Fig.18. Field Note of B.S.Lyman L66 p.79 Kosaka
Mine Office, Kazuno Akita,Japan.

LTz, H R 3 & A PO A 22 1L B BE K
HPOHRY, HIROFHEMEIEET S, HiE=
FDOVDLWE “FY)—v - 57" Thh. 4%
RS OFEDOBIZIZ1I30FE DK EN D 5 72
B, TA T UAFEERT B F FHE IR E O,
Z DFEMNIBUN R BT HRIRE B3 2 B8 o 5iF
HFEET B, OGRS D IrEE L 2 Wil L wakin
TIZH Y Bhs, 74~ OFEIFHAEERICL
BaNiERE BB L.
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352 IR,

Fig.19. Lyman outcrop of Neogene andesitic tuff in

front of the ‘Bundo-ba Slope' at Kosaka

Mine, Akita Japan. Watch the development

of many convexes on rock surface.

Fig20iZ/MR—H#%®, B8 HI5H, 54 <>
PR LNREILERD A v FThH B, IEMEIC
& NREEILBERFT &R Ay v F ] LEhaX
ETHA9. SFEHBOADLEAMHIER 7 EHAE
LaWHRIEICB VT, fhidslz—&42L&,
HhL, SFEH, WMREEEHARALEL.
FARVPEEMBERM LA EITEY, 1304
%, RHEIEFSIZED A7 v FHRDH S 2
Ehiz. RRIZKBRED TWHREZENBFILZ

(A K

b ol et gt

Z,’ Fhraf

M

[X[20. 74 < ¥k L66 p.81 Sketch copy of a map
of the Kosaka Mine on a scale of 1/1440. /N
LI BRET— 5. SIS RE o0 J5 PRI SR AR o fil
ANTWABZ EIZHEH.

Fig.20. Field Note of B.S.Lyman L66 p.81 Sketch copy

of a map of the Kosaka Mine on a scale of

1/1440. Over look sketch of the Kosaka mine.

Watch the contour lines around the mine.

] (4:2005) &, WihomiiEZ &2 & D IEMI
WREFETE 5.

Fig.21131877 (HHiR10) FOMEFE~E, £ v
=1 & Y fid 7z 5 — KB E /NIRRT T
H5bH. T4 7051440 fee tD Wl % Jll - 72 B, K
Ul pl & U 7z/N S e @Y ASH i e Tl = AR
WRELTHidNE, M2EORZ ZHEEFRNOBT
DEBEIWHE R EEE D, Thdv kv b—i&FF
WX B/NRIRWI OFESE “BONfE" Th L. HHiEH
v b=EEE LI Z0BEH S, 2
ARy =AM E o BRI E LTl
b s, HiifEEZS A~ DA% vF (Fig.20)
WZBWTH M FRIEEY & LT, EHFRE R
AT G N A (-

1883 (W1iH16) 4EHEE S N7 fA/ N B 1L 3575
DGR (Fig22) ZiRd. FEOFTRZHAIN
VA= —ORFNIFRIES. WHEOY, dLEdto fi
(2 o TREW/NSE LN SCHH BIAE @ JJ AT T
Wiz, Y URRON T A BRI Hhil &,
il 175 7 Bt S X 2 A 2 B PEAEIE, 1905 (WHIA38)
D GEZAR) BN L FBIT (EEEE
AL #5E24075), & 5121910 (HIHE434E)
eI L 7o el (R 5524087 ) OKEBRE 7 >
1.

Fig.23i%, [ U4, #Eho—Hz2E0ERE
LS L-EETHE. FAX VDAY v F
(Fig.20) %oty =DA% vF (Fig2l)
&, WZERCHE 2 HENE LUHESEY o B iE < i
CoWnWTHEINZW., BESDRAT v FOIEEE:
WXL DfFIIEDTRMN LS.

(6) /IME#EEL JTiy (Kosaka Motoyama)

WL D 7 o 72RO HA, FHAICH L
FAINET7 ) = FTHIX % i & 2235 [
L7z, BoERE2EARADL L AT v FHROHE T
~EE~ B O A SEERBN L, Foo
EERMEMIE L 2258 FEE L oTWAS
LG hDb. TOFEEHROANEMD L, H
¥ EASo 7oL, MR - AL bNTNT LA
D, EHICHAZVWdDERBIES.

Mix 8 H15H o R /N BT (SRILNT) 2
&L, [ HTR 8 KEl114 7o IuiRILFFH T (office
of mines) IZHFET 4. JTIIZH B AFR (HIFR



FATVEMEITL - FAT T OBED b HEAE N EOMGHRERE L e 2 —v= XL~

WA OFMICEMT 5 EBEhZ AL 2255
FAS U2V — b - =y FEFig24lIR7.
FEAHUTERIC L DRSNS,

XAEOILALH ~FH T (i 085 B IR A TR
TH 5. BEEONREINIAEYIR O HFEH 12K
bl 7 JEH LEREL L T W7z,

ANER & FRILFEFH IO B AL 7 e SRR
Wb, dbdh T8ekE] [k Ol <b
5. INSHIFMWEAILER Zz 2 2 iifita & Th
EEA~BRHMRICIH 5 KINEFH LS SN
b, KREEE~% v b =B S O/ B
FERATAR AW S 2w,

A O AL E T E T BB FEAT IS & B i IE
M (Fig.25) \CXDERRTE 5. BHHEN~KIE
EHHEH] S 728 RIE ORI HIE 38k ek - &
AR - AER - RROBEAIZL )M Sy,
B LSED N TEE I SIS LT 555, AE)
R, SR, BHERHBEOMENEDLL TRV,
Fif¢® ‘Frontier Surveyor' I 4 < %, HiH
LEEL D SOREOHICENT, EkXEE
WAV SER LIV —b - <y TOIEMMEIZE
WICBWTEIESINLIETHS.

T A = VX TCIRELEFE I A 5 WA, O
EODUNIEET B, WRAN ~KRIENNIC I =
N-BRIIC L D Rbhz “Qolll” TH5.

Fig26ldHE R AT v FThbD. 4~ vidk
BN ILORPGWIH X 2 i &, Z oM & S
Eritdk L7z, ARICXY, BEFEECYOH -
M ING, [8 MRS ZHOEHE
YA Hozo Y1 F Ti#E5 % (8 +Ken deep shaft,
deep in the Hozoko) | &ilfEN 5. TN 5 DH;
i id 7 4 < > O/NEILET R DA B W» T,
fy PO L EEEEINT-bDOLHEE SN
5.

T4 E TR EWICHD > THEMT 2
(black ore 6tft dipping into the hill) ] & Ftakd 5.
B (black ore, Kuroko) DMfiEAN < 25 H
BCHHIN Tl 2 il T 2 HELLHEHT
H5. M (Fig.26) 12132 TOKFYEATH A~
CHERNST 2 EEM 2D, “SEIRATHIZ [ 2>
RN 2 GUEARIZA I IR b =HH
ODREIZKDPEE L) LW HEEI 2. WIHEKY

2 ‘ AT = s 5 = =5
X21. 187TEDFENSHEIINT Ay b=DAT v F
L7255 — KB /N L SR T
KO ATTEET L2654 “BifE" A3H
na5.
Fig.21. Sketch of the government-owned first Kosaka
Mine by C.A.Netto draw in 1877 spring-
summer.

He sketched his house ‘Kyosh-kan' in left
side of a picture.

s R S A

B122. P/ SEFEAT (T AR
(18834 - Hise)

Fig.22. All officers of the first Kosaka Mine Office

Building (‘Kyoshi-kan') in 1833.

: .
[X123. /N LT (18834Ffikiz) .

CHOMEET AN

BTG 5.

Fig.23. Photo of Kosaka Mine Refinery Plants in 1883.
“Kyoshi-kan" is located in the most left side
of a photo.
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Fig24. B.S.Lyman Field Note L66 p.89 Office of
mines, at Kosaka Mine, Kazuno, Akita Japan.
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X25. /AR (1 4 H B BE 5847 25,0005
OIMIEK “/NREEILT ). AERROH R
ICERERTR, W, A%, FRREONME-—
IHAER., FNHICIOMYHFEFNLERERM
it 50 10 2 KR .

Fig.25. Locality map of northern Fudosawa in
Motoyama district, Kosaka Mine, Kazuno
Akita,Japan (after topographic map ‘Kosaka
Kozan', scale 1:25000, by the Geographical
Survey Institute). Map indicates some
mountains named as Tetsubachi-mori,Bara-
mori, Ishikura-mori & Aka-mori. Bigger
depression surrounded by those mountains is
the old Motoyama Open Cast Mining Site.
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X26. T4~ Ik L66 p.100 KIEMOFERIEIZL D
“Gebizzil”

Fig.26. B.S.Lyman Field Note L66 p.100 ‘Lost

Mountain’

L /NIRRT RIBRILEZ R L7200 E2D
BRERS.
(7) 7IMREEL 3T (Kosaka in the Mine Gallery)
TA < VEBANRAE IR A . Fig27idoill
KERPSBOERT S LI IR E N FHKT
HbH. MEVEICAET 5 ABR2 5 Hozo YiAsHE
# =M, 135 Ichibanshin 3%, Shoyo ¥,
Choyo ¥, HoraiJiZ EAFt#ks s, ITNHid
FTRTCZOHDOBERFBICL Y b DL “XOYHE
B ThHbH., T4~ VIFTIERESIRICE D &
T, HEICHL-MHELRERBTH 5.

HWEFE IS0 FIRICHZEN LRI EORER
AT B ENLVD, T4 < VIZHIROIEBRE
RLEECELEN R AMEFIE, b5 IERFENGEE
EECrillT 5.

Fig.28 ¥ Fig.2913 5 4 ~ ¥ #%1877 (Hi510) 4E
8 HISH O F %, ABHRICZH o 7-HiEN TRLak L
72bDTHA. FTHrblhiliddiE&nTws, LT
ZFOMREAERO—IIICOWVWTERE &L HAER

TIRARINT 5.
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X27. 74~ ¥R L66 p82 KIEMO#ERIEIZ LY
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Fig.27. BS.Lyman Field Note L66 p.82 ‘Lost Mine
Galleries’

[ ZICIEB3HD ;L MFE16H AV B, fhilERofFE
E#12500 ? 4S5 Lvy. (There are 53 bullocks &
drive 16men. The whole population at the mines is 500 ?

inhabitants. ) |

[REFFIIEIME L RAD 28505, LT
PREGRMIIEY, &, A SRk 25268+ %4055 (6
BTV DL, —HOFL 6 MYUEZAE L —H M7 ) 565
Ho#ifq %8434, (2 at the office (one arranger &
one Yakunin) . So that the whole number of workers
at the mines amounts to 268 = men women & children.
One bullock load is 56 Kamme of carries 6 loads a day

from the mines. ) ]

[HOE AL #3235 44 23 W T B - Z D NERIE30
HOWIL, 55808 E (ET), £ L TI608DHRT
in all 235 -+~ Kaiko 30
160 Saiko

767% % . (In the mines -
men -+ carrying boys (Horiko) 45 boys -

men-+*) |

89— JIZFLHK L 7= 15 < D REIZ1315~16
BOLWIHHWT, HAEZN Y —=TF v Y RICHHL
L, Fi# GES) EHE%23 5. (Also in the building
near 89 there are 15 or 16 women who prepare to nut

size & pitching it by hands) |
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[X128. T 4 = Bk 166 p.94
Fig.28. BS.Lyman Field Note L66 p.94

L66 p.96 (Fig.29) BT, T4~ I38A
DR EBIOESE, ZLTHESOFEHBEREELR L
WOWTELERT 5. KELELTHH EALREE
NTWna. :thP?lil?i\Ml/ I 7
1< roitik% it 10t > FEEICH X2 W
ﬁ%@ﬂ%towf@ﬁ@@%ﬁ,@t#%ﬁ:
RTLBLEITE.

[ANER ORI FHENI BT, A& R
(Joko), wWé#r (Chiuko), TF# (Geko), & F#i
(Saigeko) (2SN, TRZENHEAI0EH Y0514
~254, 514~10%, 31A~5M, 15~3AnHx &L
bOEEINTWD, FAHRITEIMCHAI0EHE 222D,
4988, THB9kATI AL NG, (FELAHNE)

[ (A7 & 22D\ TL00[H O B Efk 2 — H 30 W47 5
5. MEZZHIEH B4 T D A5 T OHRITITH K138k,
BB VIIEDPL08R, EHIC7o79BEDBDEZ B WVD
TRTORLETLRTABITIEHANICH L2288, 208K,
I8EAE NG SN S, R T14IZD &M EA34% 2
o HRABIFEREEZEL TS XS, BFbidA
B {vaee-. (The Horiko carry with lead of 100 ken
30 times a day. Each boy receives 14 sen a day. Some
only 13 sen. Some only 10 sen. Some 9.8 sen. Some
Daiku receive (all Kaiko) for class is work 22 sen, 20
sen, them 18 sen a day one men. There 3 Tanedaiku +3
Curly. Each miner is probable sick. The Horiko like

wise -+ ) J
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[429. 74 ~ ¥k 166 p.96
Fig.29. BS.Lyman Field Note L66 p.96

BhUIZ
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L7z, iz EETHMEOBELER, HAEK
I ENENI L7z b TlRENE, Ch
FCMENIRAFENE TA Y Y EREIR L 278
5, fEL S BMMAEL - E IV LRdh o7,
e o3RI E Fh, SERT O
DI 2 BEIIICE D, HEIEAH)
ROHBHITINTEHE- 72, WH L HITIT 5741
W3 - 12728, T4 < v OBFIRMGAESE R B
IZBWT, TOHBEEL L) LT L
ENRTET.
BHERICBVT T4 v Y OWFIRD & 9 & FRE
FHI—MRICFELKAIES T H D Z &AL . M
HEBIIWIRICHRA 2 L 2FEAT 5. ko727
DR WANTF 7B W OWT, Rk EDH
RBIR, NARBHORAE, Ao EIIBV
THE- 7 ADZ LR EIZDVWTTHAE. T4
YEREARDLEREBIZLVEOSNFET— S L
S, F0 XD REED RO L LIy
SZIMEEHMTIOTHL LA
5.
SHICHEAEINAEZ &I, T4~ Y TFIROMEE
MEICBWT, Bnd 2o dlds
TETHhotz. BIZFHIRLL, &Iy "
T AT AEOB R ) BFEAK L RAL,
FHHIZ RV 272, T RTAFHZT 51N
DO, T4 YORIBIZVO LIRS DR, ITH

Kﬁné“ﬁﬁ IZRT 2 IEDOBEIAVLEW &
HDHE, FIITEEG Do 72 KO IFEE KA A
Ehs. A@%‘%n B L 720 AFI~DZEL
AHERZTL 2. FILORBIZWTHhPH 28 D
L7-E#7-5I121E, FA4AX0D “W[EEELLA
WX 5 A Z?)Z)b‘i IS LI b RE RIS
3 A ER T R KSR T B 2 e S o 7.
Fhudt vy b— @X#/%L%ﬁ?éﬁ%%®+
HZ2EETHL.
WCHEEMIND AT VI EEE L RLE
, AT D IEFITHEE LT wis. IR K
N YN AR T WAL E AR T R 2 &0 Bk
T3 E0ENEZRL TV (£)111921).
T A= VI EHFLIEDS, 18624E7 T 4 XV 7§l
FERETEZL>TLVWHEEZ O 2 —< =X L
WNAHOEDOFEREEINMWEER IR 7%
ZBRETRNA ). WIIKIEBUE 2 -7z
FEBEAN7Z o 72 (157K1999).

20034E MRk, ABIRZ 4k < EENRSOR
rﬂcﬁéﬁ%mﬁuﬁbﬁ“ fe—HMDEH%
AT (Figdl). WA iR S, EEh
WP OFHAFE LW, 20L& & —iif TIEAEIR
SRRV ORANGY LT 720D KRI
HoPBERMIh v, REERED A Y
Rammelsberg #iill, & 5 WIE[FEAR ¥7 Potosi
Cerro Rico#illl, [[ X ¥ 3 Guanajuato #illIlZ
LT 2130, ELWT I T Od i EH iz
DIRIE Tl T 7z,

BZATHRAEM, ABHR O MR 578 %% A
HEL, ZLTKRKEREELD, 2y b—, 74
<2, e sE, ABBREZB), sUHAHE, ook
ZB, HENRY, KFER— (I#2004) & &4 72
LN LR L2 L TH L. ZOHRAH
RigEmicbi)HBEVwT > 7)) — M3,
20044E% H 5 TADVH AN Bk ATOH & 2
o7z, FEFEFEOIWIIETI D L TRAeITHM L

ﬁ,m% AuMﬁ¢Lf¢ﬁ@,0wc@H$
LILSEHLT \SBUIT AIRBOME A S & R

o7z, EOMKIEB LA 5, ML olEl i
bNAEEFEZIMYRITHEN GBIV VX
IERINLZLENEL, AREHALLV.
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[X130. A @ BHL, oo ERTL, A5 T (Heimann & Slotta, 1999X 1))

Fig.30. Left : Kaiko (Mine carpenter) , middle : Saiko (Mine driller) & right : Horiko
(Mine carrier) (after Heimann & Slotta, 1999)

P31, SghFRA I & Ml U724 (20034E10 0 fEF ). F20044F &
BERE) DIty & S iz,

Fig.31. Picture of last landscape of Fudosawa taken in autumn 2003 by author, because the

industrial wastes would bury these area.
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‘Structure Contour’ Map Born

[Abstract]

Benjamin Smith Lyman (1835-1920) is one of
great benefactors of the geology of Japan.
After the graduation of the School of Law,
Harvard University in 1855, he studied geology
in Ecole Imperiale des Mines in Paris, France
and in Royal Bergakademie Freiberg, Saxony.

Then he came to Japan as ‘Foreign
Employee’ of Japanese government by the

introduction of Dr. Joseph Henry, director of
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Smithsonian Inst. U.S.A, when it was
immediately after the Meiji Restoration (Meliji
Ishin).

During his stay in Japan (1873—1881), he
trained ten and several Japanese young
geologists, and achieved through geological
survey all round Japanese Islands. He
published the first wide area geological map in
Japan entitled ‘A Geological Sketch Map of the
in May of 1876.

All of his field notes used during his field

Island of Yesso, Japan’

survey in Japan are stored in the W.E.B.Du Bois
Library, University of Massachusetts (Amherst),
U.S.A. These notes contained not only
geological datum with many sketched figures,
but also interesting local customs and manners,
so they are important records introducing the
society of Japan at the beginning of the Meiji
Era.

In this paper authors selected ones used
during Lyman's field work in the district of the
Hokuroku Basin in 1877, carried as a part of
“The Long-term Petroleum Exploration Project
in the Northeast Japan' practiced by Industrial
Bureau (Kobu-sho). Authors read them in
detail referring with related historical records
and results of survey by themselves.

From his field notes authors found that he
surveyed already ‘Green Tuff Layers and
‘Kuroko Ores’ of the Neogene system in the
Hokuroku Kuroko Sedimentary Basin in Akita
Prefecture. And his survey includes also
‘Kemanai Pyroclastic Flow' erupted from
Towada Volcano during ninth century.

Besides them his records include detail
descriptions of past topography (Fig.26) and
past mine galleries (Fig.27). both of which
were disappeared by followed excavation in held
in Taisho Era. Lyman's records with many
sketched figures in his field notes are clear and
exact, secured by the comparison to those of

Cult Adolf Netto stayed in Japan and surveyed

the same area before Lyman.
Lyman was an excellent * Frontier

Surveyor’ during the beginning of the Meiji Era

of Japan, having rich humanism and deep

understand of Japanese cultures.
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