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Notes on the 1888 Phreatic Explosion at Bandai Volcano

(3) Hidden Dilemmas in Interpretation of the Mechanism
of the 1888 Phreatic Explosion

Hiroyuki HamMaGuUcHI ", Sadato Uek1” ~ and Haruhisa NAKAMICHI

A great phreatic explosion at Bandai volcano on 15 July 1888 was accompanied by a huge rock avalanche that

flowed northward and strong windblasts and mudflows that flowed southeastward. This extraordinary eruption occurred
at the dawn of modern Japanese civilization during the middle Meiji era when the Imperial University of Tokyo began to
introduce to their curriculum for systematic studies of scientific theory developed in the western world.

Although more than 120 years have passed since the eruption, no firm conclusions have been reached about the

mechanism of the 1888 phreatic explosion at Bandai. This is partly because statements and interpretations by Sekiya and

Kikuchi (1890) were based on circumstantial evidence from their own observations and those of local inhabitants, and
partly because in their 1890 paper, Sekiya and Kikuchi chose to disregard scenarios for the eruption other than the one
they published in Japanese. However, after a critical review of their paper and related reports written in Japanese, we
found evidence that Prof. Sekiya (the first Japanese seismologist) and Associate Prof. Kikuchi (a young and spirited
geologist) had different opinions on the mechanism of the 1888 eruption. Therefore, they faced several dilemmas when

preparing their paper for publication. For example, they disagreed on whether the explosive source was beneath

Kobandai-san (the collapsed edifice after the 1888 eruption) or beneath Numanotaira (the old crater). Prof. Sekiya
appears to have overruled his junior colleague: their published interpretation of events was based on Humboldt's (1849)
outdated views on the causes of earthquakes and volcanic eruptions. Associate Prof. Kukuchi favored the more modern
theory of volcanism of Scrope (1862), but consented reluctantly to Prof. Sekiya's interpretation of the mechanism of the

1888 eruption. Here, we provide a detailed discussion of how the dilemma faced by these scientists developed and reveal

that they were deeply affected by mid-19th century controversies in geological theory as espoused in the western world.

We must take into account that Japanese geologists of that era generally accepted the western world's theories about the
causes of earthquakes and volcanic eruptions, some of which are now seen to be fanciful.
Key words: volcanism, Bandai volcano, phreatic explosion, scientific dilemma
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PIAISHTE 7 L — & — Ol Td B /NERILOE T2
DD b L DBETHH. ZOBRNEIIIERN LS
ECRP SN TVALZ LIZBEICIER L. 2o k)12
BOFNEZTHo TN E VI RBEEL T LI1ZDWT
MO FRIEWS PICEVEVA D S, L - HiK
(2012) 23EH L 72 & 9 (B EIRICEI T4 20 L vaEnid
A& DY SLE R (Sekiya and Kikuchi, 1890) O 1 Tl ad
hoc e @A BN LCTERT 5 2 & TR LN S L
TWwh, L2LIOWEVEDITLDIZEA S NIK
FAEL WL D TH - 2 OMGEIL G725 7w

6. ZODEBILERTAEHER

HENZHIZR 2 DM O 7 & OFHFE MR L THER
END. MROKE SIZE Y EIH»r N NG R
OISR TH L. FERDFE—OYAEIE, TERE?F
FEPOMEKER o728 (HIF) &5\ M E gk L7z
S 1E o T, SR N NRIRE ST S,
B4 (1888b) & Z5ith (1888b) 121d 2R ILIBL L+ A B
Hil] & R—DFRET, LI bRE—DMR (5 —)
OHEPBHFA SN T WA, L2 LFEMICRS E RN
k. EEa BERME, TR LR
BHHIEECHEETH SA%, 55t (1888b) TlE AT D S
AN Z, ERESA & FNUATT 2 LB O ER
AR ENPUREN TV S (Fig. la). ZAUTEH [T
BRI =K B oot EEF0 T ER{LL
72D THAH. —TF, FL (1888b) IZELAF D ENH D
FER L2 5 BRAE L 72 (Fig. 1b). [6 LagsciciBifs i
T2 Ay F I BB N O FE A 5 2 DR L
TWAIZE b O THR ETIIER L. BEarsdEn
HRk#EEN R ESR L2 RLGOBEIE DD SR VA,
IR O ABIOFN L QIERSND. ko L)1
BIAY (1888a) (ZBIHL2 & 55— CIRZE LRI IL /N
FRILTE 128 5 K% (cauldron) D & ) THh A &ML T
Wh DA A=V EL LB L D IEA—BRD )
LI DI o2 DLREMEILL TV B LI
LIRS NS, U, KINBEORKIEARA 7 —OKZE
LIBFEOHEMME TR S N 25 (B2 1E, Lobley,
1888 : Hart, 1890 ; Judd, 1907) 25§ &N 5. fi)s, 35ih
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(a)
(b)
M1 ERILBEE AU (i), (B

KIEERI).

(a) %jit (1888b), (b) BHZ (1888b)

RL () @ RZESUES LT, KRB ENnE.
Fig. 1. Map of the debris of rock of Bandai-san (Shaded

area: Debris), (Enlarged map of the crater).

(a) after Kikuchi(1888b), (b) after Sekiya (1888b)

Mark (% ): Principal steam in the crater. Broad line:

Fissuring.

ERZESIEEAIHKOADHEOFIZH ), T DR
SALTT I > TENHANEST L 72 & B S OBgNE =
HFEICHKLL Tw b WIS LT RIS IHSAE
TOEYTH LD THEDRL 2 WX OFERIE, WA
BRI O A A — D CTHW I L 72 FERELY LT
WEEE L Z IO L RETH D,

7. B JLOYOERNERAICOVT
HEFEE T 5 B & 45l U AR % [H L
FTW212h 2000 53R & 9 ISR L7 2038k

KEGHEDE LTS, Z0ERIEYE OB SIIRO
HCMEKOE 2 HAICE S, B - 725
EHFEOLI)IC ko0 R EWrT L THFES N
L, ZOOICUTIE MALHibhoFMs T
(discipline) ?3E\y, 19 HALOTHRRIZ BT 2 #i5E - KILAE
KEL, BIEVIMNEABITO ARG, 2@l TR
TR HEET S,

7-1 HWEZEOBEASEABSICH> B8R

BRI KBS L CRIR SR O B % 4 A3 BT
WA 72 5 A B 5 7201213, Y0 IER KL
BKDERFZ BT 2 2 EARTRTH L. BMAHNH
SURFEBEEZ I SN, Ewing #4320 T THIE OIS
U= DM 14 (1881) 6 HTHH. ZDk, K
ZOUHNZPE - TR 19 4 (1886 4°) 127 EIRZ- R
KEHRIEELN, MEFBEOMTL 2572 OF
GO EIRE, 1932). YHEO#E — oM E bR
% BERRSH ERSEE S, B, U ORI R b
MERE [F258M ] 12 T —3E, B—7nl (B4, 1883)
LWV ) FETERIN TV D, BEHEM T4 5 g
VZHE[A] L 72 W) O ST 0, THRRO#EESEIC B S 5 50
WA TR D LIMBICBI L 2NETH L. O
DERSCTAFAR BRI A FEE D 5 FRTICE AN T
Wb, ZOFmT, JHEOZEE OB E

(RN RSIRET V. Wk 3EREK OIS
VT RKN T YR ANVE ) A H T A MR, kY
FREFHL LT V) BHITERELVT T X
LHEORRK (FH) B LERT. HilhT
[RLXLEDS ZHEHEAVNE=E =% T
kAL BT SR ANEENETHEY - -
&Kl & R O Z2 BRARBIE & R R 721212, VHRRGEE O
BT D7 2 MR F KRB A WIEIZRD X 5128
555,
[HBEE I SRR T AV =N, Hua s 7 Gt 5 AR
W27 2T M EH =7t NERHE 5 -
V.7, (1) HE S WGE - IR, (2) Nz
MaA, (3) &Mk /1858, NMBEEK ) 5 vE/ 5 |
(FEOIAT & Brep 2 EEE A .

WREF I B O RN S 6 F 2 KIS
(1888a) DHIHA 5 DE—HORIUZ L H AN T
5.

BRI ZEE D 1 ERTOWR 21 4 1 A 15 HISFHR
IR CHIENRE 72, TolfmsdE (5, 1887) T
b [ FEFVER=Z7Y ] L HEOERK % FH L
721212, FHRILROME X [MiEx#HEITEY 7 =3
V] EREGE L, [Hid =57 kg i o sl Be 5 240 | 2t
FHTH S LD ZET WL, ZOMED 1 445412
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BRI O RIELIRFENTHR E 72, Wk X 9 (B OREE
WD WS NFON#MIBEE Th o2 L 1B
Zeva, WG 27 SRS MO M R AR T R L SR K I g
TOFIRIZTHUE S O TR Z50d - - 1 (54T, 1936)
LRL TR I ENSLBHECMAIENTES. 2bn
b SR G OEE AL L CHIERN & HEAT LEERIL O
BB Mo 7201 [HEOFEKNZHFHRL ] 720 T
HollEN R, Bl (FA% - 45, 1888) 1213,
[HEE L VEZRS S W =7 de Mg o B >
(hwg) B MLy FHEANAL Y ILVE FLYH =Y
T, EDIREIE MR R ) VBT 5
U MAA
ERBLZBREPHEOFRNTH o2 iEfm L T\ b, 1
K5 1 AERICHFREZHEE O — 58 5 & O BRI~
BIZTYH, IO RELIRFEA R HOiFH
BICTHLEWETLH (B4, 1889). T CTilh_T& 72
Z L, BEADTHRKOGERE OMETRIZE T 2 g%
SHFZTC, BB COMBEBMRBEHALOBENS, K
HEBEHDPIE L W E ORFEE RO >/ e 2R L
TW5b.
COEHICHZ LD EOMRIESE & %o 72K
HHEIZIATE 2 4F B IS TR — O MR O (288 L7
ER BRI & — KA OFH A3 LTt
HLZ LIFET A, BKERORFERHERS TS
(1888b) 1,
[Hb5E /SRR 4 7 )V p =k 7 AR o gk = )2y
E/HEBEFIVES ). SR HENHEG] )
DN
LIRRTND T s, BESILOKESIRE % HOME
FERGOHEME TR LA L) & LB GARN
L. Flz B (1883) DSHLEE NG AR L T AR
STREELTER S RV,
[ = 2 7 AKEE = e = M =7 A 7 38
By ANWVETEHEZZI TN Ay
EDLPEDOKINGAZF#HLTVDLHETH L. HHEOH
IRBFEEICK & 72 328 % J1E L 72 Humboldt (1849) 134
A e SOV UE RN P L
[ IR 5A 1L, KILGEEY A & BIE L T\ b
LWV TR RS 5. BEAOHIE, kDKL
BFETRALTWS, METIUL, EORVWEZT
BALTWS, LWHHTH L. | GEEI
ERANTW D, BRI R HEKREORA & OBET
&5 2 7B O F8k I Humboldt @ & OFFE I2HEL L C
WEHZLEEIRLTWA, F72, ZO@B#IEI~ I~
DOKIFEZ R LD LY IRERNZRHE (RS
M) LRIET DR TLH 5.

3 )V~ (J. Milne) 23HH{G 13 SEOREIEHE % 252 1
FHFEFROBIKICRIIL, HISEE L CHiEFos
WEERIICAT) L)k o722 LA Z &L TH
5. BB L FEORBERFREHEYE L THISED
Vv BT 2B TR A R EIN Y 2TV b,
IV > (1886) ASHHIG 19 4EICBREEN 43 D AE R4 TRl
L7z THUEDRR | oML, THRRO#IESE O AR
DYRENCHEDS ST LA A ED L) 1z Tw
T aMad ETHREWD OTH S

[WERE 7). My 7 HEE - VvED. H e
J Wiy FEET 2V a b, H 2 KIL T o Mg
TICAERNVES 5= |, THE KER
AN T NS FENT ) EIEZVITZ Y T S E =
TR N F LB o - -
EHIEENIE, KELKBEREWMEOEVEVIZLL LD
Ak ERT. BARHEICHET AEEOMRE IV &
WUCTHILL 222 L IEEWATH Y, KRMWIZIZI Ve &
FIRFE CHE - KNBla A L - LB snG. Mk
DOPENI N 7FE A EEHE D EFRRO—> L LTK
HLABBHEE LTV 20 k) 2R EeE
& L CEBBILEK OB 1A bE 72 NFENEIRECH % .

7-2 19 HIEOFERR DO EFE OME - KL

TERR O E & K BI 3 2 I se 0 Js vl 2 B L 72
Zittel (1899, 1901) (& 19 AL DKL & KD & H 1238~ T
w5,

[19 AL ORI £ TILHE L XLZE CUEKTH 5
5, FOHRBOM SN - T b & D Humboldt
OB BHE L T 72, 19 AL E I TERR O 3
2o oMU IR, KL NS AR R 1
EH)ZHIROW > D L22%HERIE) b Lo
BEMTHZ L X127, 2L T 19 D%Y
21, MBS KIS E O 225 R EgstE L v )
BB L C, s ORI EimRE
& B FEMRNECTOKELRBEFHE T S & DI F
NBEHorz] (EHR)

F72, WEFOBRMOERFEE% £ & ©72 Davison
(1927) 12 & % L KL HEORKFIZE T 2 GO % < 1%
IEREZBEI - BIEICR72D, BUTHE R AR H D &
DI x Wb OWH L Lk 71212, REMOFHA
BRD L IKENT S,

[18 AL DR FEH (T HE 7 HEE D A 12 B 5 % [
A D F BT, HE & KGR CJR N o 2
7o o 72T dH B & @ Humboldt O HWE LI B HE
L, WEEKLBIRE D% b TH KK L A
L, WEORNIIMT COBREHRTH D & OE
PUCEEF—H L TERL TS ] EHFR)
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COL) HEHERD & BRI ODLAEO HES:
HOBBHMEZE L7 M= R L R R K D 225 MR
I, BB \ITTE O Z2 R & v ) S 1 72
- WEIZIEE LT L 72 Humboldt Hit DG T -
TmEWwz b, Bz B FIUFHEREEROHRIZO
WCRRNEEZEEZN— 212 THRF] & [#HE] 2HES
JCHFE A RIS E 5T U —FTdh o 7. Humboldt
DA EZR L 7B OB O SN iz o 5 ] ww ] (B4,
1883) 19 5 D TH U, L DOFE—H (B4, 1888a)
OEZH LA [EAKOERA ] T E > T b DI Davison
(1927) OIRHT LB EFR ETH Y, BRTIE R,
B & RILMEK QM 12 B9 % Humboldt #i& -7z 2 &
W&o TEY LIPS N-BBOREABDH S DZDHD
A2 EZOWTI R o7z LT 5.

7-3 BHEVIEABEIORE & FEND

AL &b IR D 5 7 LA HE 0% i3 g
FROYBIZTH Y, WIUFE 26 O HHEDHE FH
TH o7z Hith (1888b) X FEFIDOH T, KILDWE ALK
AT, BRILoXLIEAHR 2 R OB L, 5
L &9 & LTwD Z EIFBRIClR7z. TOHHEHITK
MK O F25% % R S & 5 72912 Scrope (1825, p. 6-16)
PESTMflE 2o K WL 72 DTH L. D554
DE=E LTI,

[AEREKS B2 7V RIL=7 ) 7N

PR NKRER LI T 561 >~ b A VBB )

FVF T - -
LT DR AMWBED A A=V EIRRD . BRI
DIFFBIIEEHRO AT A OKZER) OEHEREIZ L HKESR
BITHY, WRISEEKINTRONERRD % &8
SFEAE AT (CHERL L CRKRINE BEE L. 5
Mo FE L L COBHKOERZ HIIHEFEDOEED
T ERARNICR 2D, BRI L, BRoXHics
DF ORI S A AT X B UHI TR HIR &
N, TEOHRELZ->TWLI ETHD, BMaLiitho
A DFEIR O Z2FEASBAAEAL§ 5 1 513 U RE O H =4 L 4
WFOERWERDEEL TV 5.

F O RIBEE L E R e 5. i N A
VB RE S TR ERF CHEEE & - 72 Gottsche #X
B (FEH 1 1882-1884 %) DT TH 5. WORITEE L
Naumann 3% (FEH : 1875-1885 4F) THbH. “HDF
4 NE&FZL, BEOI 20NV RETHWEEZ &5
Zittel B4z OH T TH o 72, Gt > THHIZ DN EKET
D i 3% 1T Zittel (1899) @ “Geschichte der Geologie und
Palaontologie bis Ende des 19 Jahrhuunderts” (19 {4t F
TOWHEFE L HEWFOREL) Ob LIk ->7z#R% /) —
MZb LD ETHEROME - AWF ORE LRSI & FaE

L7z sn s, WEFERFHAAEL (F) ORRi
EREE, 1932) 12X 5 L WG 13 (1880) SEOHEFE D5
SOERIREC TR L W) I b W
LR SNG, [EEMEY] L) ZAFRE Zitel (1899)
DEZFDOHE=2ED Y A )V [Dynamische Geologie] (ZH]
FLTWD I EFEECR . ZOMENEICE 19 ik
OHEFHmFOTHOEEN T LN s NG, Hih
WD Zittel (1901) I1ZIEFRFOFERPRDO L HICEF L DS
nTwa,
[Scrope D% z (L KILNHEYIZBE 3 5 Jeiiy 70 42500 C
H5H. TNOITHENIERICHET 2 B0 SO HEGE
ERANCHEL L 72 D EF 2 5. Scrope DIFFED
FEZoEHTE, () Kok B84, FEK) L
BB LT 5138 L Bbe 235, (2) (vonBuch
& Humboldt @) “Elevation-Craters” theory ™~ JFiE,
(3) K THIFI L 728 B S 7z F O~ 7~ 5 6 ik
T HRBERE T ADGETY I hIBEIZLH S
N5z Eoitih] (P.262) (FEHH)

Naumann (ZF838 % 521 7 H1H (1877) id b SETHI©
THIERZZKIBRDOL 2 —THh D KNGS ] ©
HT

[N 7. = /) 7 g B T EH AL 3
M oV =HEE NIl TRV L T S A b
A THIEAT T M F L FEERRS THFET VT
R
ETHIRD KGRSO AR T IE S NIz % AT
Wa. GIAXOBRFO THET miEA M A 730 1ZPERK
“C von Buch %> Humboldt %35 { i L T\ 72 “Elevation-
Craters” theory 2153, FIHAZOHix b ShbIEHRAL
LTHAL TR EZAR L L, UIF, RIEHDOL Y
MNRFEETH D, TOHFEDED LD X ) IZBEY
AEEAF AT OIS & U TR T b L OHEEN D
BB TR W L ZRIBT 5.

Gottsche % D 1735 % 52 1F 745 Ml (1886) (3424 1LY
KD 2RI [FAREKILGEE] LW FRLEHF VTS,
Z @ T Scrope (1862) 7% Vesuvius ‘KL% ek L 72 &
Zo ) BRERITHERENLEZRD L) IR LI TN L.

[V AT 4 TAZWANF N HNEY P T 2 A
7 4 7 A (Mt.Vesuvius) = > 7 H1 ] = > F T+
). ZIPANVEET TRVl OdEENE >~ kY
~ (Mt. Somma) =7 HHjH = 7 VAIAE 7 5, E IR
INT MU F T IVA NIV T (Atrio del Cavallo) 7 5
v (FHEED< <)
Z DOER4) % Scrope (1862) 1,

[ the great crater was formed, of which a segment, called

the Atrio del Cavallo, still separates the cone of Vesuvius
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proper from the cliffs of Somma] (p.315)
EEVTWD. Hibo [HItREXILEE] o—#1Z Scrope
DOERBEZWERLZZLDOTHL I LIFAWATH L. FARK
HHZFER T Vesuvius 125 5 2 WIEBI A A L Twizk
IR LT 5. it (1888b) (T D% L b &1
BRI DT

[l B ZE BRI sl (7 M) ) F Vi

PR TUEN A BREE ) — NN (15

W HiET Y - -

ERLL, K- /NERSILSCHE I, JREEILZ Mt Somma 12
5 B KINHIE L2, K OGS Somma
IZHBHEFRT B, HLOBEIZH LD 2o
HIfi TRz ) ISR L - THIR SN2z 0B
(B4 - 243, 1888) |ZH D Zhr o,

Scrope (1859) (&FIHAD Sh S L LT L T
% von Buch & Humboldt @ “Elevation-Craters” theory |
DWW,

[ believe to be not merely erroneous, but destructive of

all clearness of apprehension as to the part which vol-

canic action has really played in the structural arrange-

ment of the earth’s surface] (p.505)

ERGERL, TOfFETIE

[Tt is, in truth, singular how completely this theory has

blinded its advocates to the best-attested facts respecting

even that trite and most frequented of European

volcanoes, Vesuvius, -] (p.541)

EREL CHHI LTV B, DAETHIO TOXIFEIZD
WCRHERSHEA L 72 (1877) @ TR L& | 121k kil
DOHERE A DO & Zittel (1901) A31E LV & G L
7= Scrope (1825) OWNAEMBEANZGIH SN TWwWDH Z &1
EHICMET A, KA, Macdonald (1972) 1E, HED 3
= [KINFEOFEE ] OH T Scrope DHF G- %KD & 5128
CRHiL T 5.

[ The battle went on, and it was not until 1857, when
Scrope (1856, 1859) presented two forceful summaries of
the evidence against it to the Geological Society of
London, that the craters of elevation theory was finally
laid to rest.], [Once on the sound foundation provided
by Scrope and Lyell, volcanology progressed rapidly and
the factual basis of field observations and interpretation,
rather than deductions from theory and pure flights of
fancy.) (7 v INOEFIZLEZ OB

¥ 72 Sigurdsson (1999) I~ 7~ D H DO KIZEH L T
Scrope D ifam & 7 L < #Sr L, Lyell B IC 2 0 Lg%
BHLAZZEIZERLTWA. Scrope O —H 0 FLf# X
1825 4E0 5 1862 4RI T THI S M- B L TR LT H

D, REOEFEHEND 1888 LA ILIMAK T TIZIUEI
DB S %.

COXHIZFERMORGEERROMEE -85 L, it
DR KINZFEDO LM TRV G ERECRR-T
WRZENHIAE L, WEFE Hig TG LD
FRD KD 785 54 A%, Humboldt 2258 7° & Scrope
FHANEIRE LOooH b L0 Rk LTwaign
B ILIKR R ZURIEOWIFRIE 4 H & 5 - 72 R BIC
o TWZITEN R W EEERIIET 5.

7-4 YTIHRDK  BEEFBROEBILNDRK

FEAL (1975) XK RICHT AL Ea—DOHFT [%
PO ADKEGE, HyO0 TH D L) O —HkD
FEHTH L] LTV DE. S HTIEZOERZ D B
b L L, BKORIZIE< 7 <HIky g Th
TWL I EFEHTE Lo/, AT YR OBKE
FEMIIZIFSE L 72 Spallanzani (1798) (3R DT T,

[ We may hence conclude what terrible and destructive
explosions may be cause in volcanoes by a large quantity
of water entering among the subterranean fires | (vol.2,
P.357-358)
&, MREERIERE O Z KT Tmay | 2 2 [0 b 2705
b ORIZIIKD DY, TNPBEBROTELE
HTH 2 EBABROREZHIL T D, KT Zhz
W8> B 7280 75 AT 4 D4R ERMA L KE BT
Bex 2 FEE e ATV, ERMEDZE (cavity) 12K %
AL 72RO R L WEFEASE & 5 2 & & FERTHED D
7. LT,
[ There is the utmost reason to believe, that water changed
to vapour, by the incredible power it acquires, is
extremely well adopted to produce the great volcanic
explosions| (p.375)
EaR, B LaAd S K ORI DR &
L7

® |2 Spallanzani (1798) O FHLf#E % JLET BB 2D
KT ETh MG S NTzh] LV ERTTZIRIC
72, Scrope (1825) IFHIEREEFRD ~ 7~ D FEANY 7 12
F & LT “elastic vapors” (K& HR) OFAEE ERL7-.
—7J7, Humboldt (1849) L HERFEE D HE K A3 HL#E D E
Hz@UTHTNIRAL, v/~ E#fil TTE 7Kk
ARV T <IZWINEN/2D D TH D L FFR L7z Scrope
& Humboldt {E 19 HALRTF 2 & PEHIZAT T~ 7~
DI D HF R KD ER T % “Elevation-Craters”
theory 12 DWW T L < #dr & L 722 &1 Zittel (1901) (2
A ENTWE, TORFOIHEIZOW TR &9
12 1859 4F1Z Scrope i VA 2 B S 7245, T ORI
BRI K IEAE D 26 FEHTD T & Th o7z FBEHELA
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AL TR IR ARSI, RIS VW T~ 7 <o
IROEA PG L7z “ER 1R E EAERTH L L
HigsN5.

BIGRHERT (1868 4F) Hifad HAIZIZZ @ X9 il
B9 2152 2 AN S AR EITECHEEL 2o
7z, AR O SCHBMEO IO b &1 S FF O SCHA 1
W BE DD BRECAEANGKIEZT AU LR
A4 OB 2 )78 2 e (MEE, 2007), HE Tl
AV ANBRCIVEANZH 2% < RH L7z £ T
Scrope 72 EDFFH A ELVRKOHF L <, £ LTIELWwK
o &EhiaHs Zittel DT TdH A Naumann X Gottsche
B O 2% % 3 L CAEB LI N SE AT 12 BRI D 2 E O T
THEIIBIESN T Z LHENPTHD. O Lidb)s
EOKILZORAINCTFETH o728 2 5, [BETS
(observing) | & A\ & [ 2 (seeing)| &\ 17213 HI&
HEZOMADHHBOERDOMERTH Y, LV
FIELWHFEOBEDPATNROEHRETHDL ENY V¥
(1982) I HEH3 5. 4§ithiL Scrope HitDIE L WAk % 75
FIEILOBY 2 #2172, —) T, B%3 Humboldt
TEOHVHRZ b L ICHRZ A 72, B 253255
T 5 B4 LAt s R FET e & L CRAR R A — Do)
HEIZT L LBETHHRD X ) ITHK S 535 EH
5—0%BIRTRIE RS LWI L USICEB LS &Ik
BB DD AE D KINFIZ & o TIEIAE LK D &5
HTHholnb &2 %%\, FIE I LD
Oty GEREFEZ &) O L AL REAOLA
BUS L - TBIRSNZBRERE D LIZLTwER I &
BIEOMEY THDH, & HICEBIRTERT 4] Lz
1172 Humboldt 3t % 5 & L CIRINL CHEZ 4T -
oo IS [EBILOY L V<] OBEOFERETH S,

OV VL OIFAEDEL O seER (A - 35
1888 ; Sekiya and Kikuchi, 1890) DWNZE % ED7:. il
DOMFEFEZTZDO ML Y FEBIET S L2 5lfHRVTS
HIZE > T %, Humboldt F 2 Y Fir & L 72BH D%
ABLEE SN 1 A2 5 —E O RED45 H 0%
I OWIZE % 48/ RN & 70 o 72 & S 1TSS T
5.

8. f&ER

1) 19 AL O T RKD Hy B - Scrope & 844 Humboldt
F~ 7~ OKOEIER KO REE70+ A 2B L T8
LoleHRARB LIz, TNO0FFUTEES BEWIL
FE] N & A ph L CHRE R BT 0 b ASENC AT L il
NS, ZNODE & b BRI LK IELIRIE DI
DM E o7z, WERRGIZMGE ORI
Humboldt # & 57 L, AR OFLAE DL AR &

ods, Ba T HEMBEL ML, AT
A =T xAEY AT 5B CRIA 05 ABIAYHISL & LD
WA FEDLIERE LT

2) HEFE OB HEE KGR OB 2 58Il
RESRRERZ . — T, HFEEOH I~
BIIFR R B MR ICEE LRSI R 2R
7. RSB (discipline) O 7 A WiFZe 1%, W B
Z TV DI Db b KBS SRR 2
LEZ oA A=V GIRAEG) % L7 WO
T 52004 A=IH [EHLOI L v~ ] O
LB E o7 MRENICIEEAD A A — VD5
DOFEZEBIEFICM S, —T5, HihoBlgER RIEH
EEN, BMEOEXABICL Lo Hmr ik d ks g
DI LA T o 72,

3) Bt OWgEE 1L 19 HRF-FEo~ 7~ oKIZE T
% Humboldt & Scrope D s DO IELYFE AL E M H =
L, F o [8EILOY Ly~ ] OFFER RS 5 2
&b %<, THERT [ &% S 7z IH v Humboldt #12
il /£ % [\ 72 Sekiya and Kikuchi (1890) D3 % N —
RO 2 Mk L7z, SN E TORERIE~ s~
DRI BT 7 L 7o H IR R &M 1L OWIFE 2 O
LOFLNBIITTVATELIERERD, HEWTIIK
AERBIEO R REHOM AL MEAL E 5L o T
Wb EEYFES T A,

Eil i

R OE - BIEICE L TIE, Bb R AR A
R E S, RSB EE, FEZE
TR 0 OIS LA R M B R 2R e, LB
ERMEL ) S RAEEEZZTE L. w7 ~hoKkOM
RO WO g EdE GRS & om» S
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