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Significance of “Taketani’s three-stages of scientific recognition concept” in studies
of complex systems with special reference to a few examples of sedimentary and
environmental geology — Geology as a science of complex systems — part 3
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Abstract According to the Takaetani’s “three-stage theory” scientific recognition should be carried out
through three stages; 1 the “phenomenological stage”, 2 the “substantial stage” and, 3 the “essential stage”.
This theory is concerned originally with non-complex systems but can also be adapted to the study of
complex systems also. A few examples are, 1: The contrary tendency problem among decrease of grain
sizes and compositional maturity of the Permian and Triassic sandstones in the Maizuru belt was solved by
investigation of the inner “substantial” structure of the stones. The grain sizes of the constituent minerals
of the sediments were controlled essentially by the characteristics of substantial constituent crystals. 2: Mo
content distribution in sediments of Lake Shinji researched by Yasumatsu (1973) provides another example
showing the importance of trance-level investigation. Mo is concentrated substantially in fine clay-size
sediments around a river mouth. 3: As and Pb were found in the water discharge tunnel which was planned
to strengthen the discharge ability of Amagase dam. The source and the substantial state of the elements
in the samples was not checked by the relevant government department. Therefore city offices could not
offer any exact information about environmental pollution to citizens. These examples show the importance
of substantial studies. The combined consideration of two concepts, the “system formation level concept”
and the “three stages of recognition theory” is a strategically effective way to understand various complex
systems.
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Fig. 1 Grain-size and mineral composition of sandstones in the Maizuru zone, Southwest Japan.
a: Relation between amount of quartz and mean size of sand grains. b: Relation between amount of feldspar and mean size of sand grains (Shiki 1959).
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Fig. 2 Change of composition of main components in unit graded strata of the Permian Maizuru Group (Shiki 1961).

(4)



WEFI BT =BT OB

KA 1956 BH8). #nT, HBYWOREEEIX, #HIEEIC
BOWTERAREDAE DR TWEIZKELSKREINSE. B
2 2 113 source rock control, provenance factor (HASIEER)
DFEDKE V. BBRTFIE, ZOFRICL Y FEHFEE
(RE) 2o GERMICER S NG, 20 "L )T 0E
IFEARPHYOIEE (FRE) ICL-oTE42 L. ERICL B
WHEBROBERIZITEAERI LW

SO EIIREMEWICRS T, X MR OBEHERYIC
DWTHEZLSL. BFFORBEIZL>TENRTWEND S
k&, ZOZ LOIGABEENERIE, DL/l (1952,
1973) ICX o THAINTWAS. Lk 2iE, Fy— FOEN
HhiE, ZoED, WIOBETIZLSTMMLTSH, 3em 225
Sem S HWIZ—DDE—FELRTEVWIREMFRLND L
2, ZLDOANRTHBI LRSS, EFDF A ZDOEE)S
TERTVDIE, BRFYr—FO—KOBENZFNL HWT
HHEV) T L (EEE) ICHERTHILEVRW, 2L, 2
DA, TORBETHEMEMT L OAEWEIHRET 5 HH
(RE) 13, 3 aBBBPshTHRy. BEOREKEDHE
ERRHAAROEED BB L) THOKBIZOWT, o
LERENRIE RS2,

I oVT, AMFRAMNS LR RTL, RENE
DEEVHPIEIESICHEI SIS, 2 2ERERIE, BRES
WEDPEET D DONL V. ARERIE, ArohrRoT
by, FO0lmm LTIz izl v, S ERARAENZ D L
) EEE, ZOROHVERELRDL EREG»ELRD) 4D
EREDHEARAEIIODVTALNS. & 2% HE (&
Iz 1961) &, FRAMONF (Lo SRS GEMEREY O SL R
ERER (RE) Oo—s5, E#ICEDISRIL - 2 & TR
LR DRI OROHYBOHFEIIH AH R L.

TEHINSDHEYPTH DL ) ZEELFEO>O». 70
ZR (RE) &, SHIRBE THo THEYAHOA+ >0
DL BiERMEE (ERE) I2HBIZEVRY. DF ), FTH
L&) RONEICFET HHEENBGR () 2o 20T
N b %wv., SHICZORER, SPFOHELIN, &
D FROBRBOMBETIHRINDL I LIRS,

FLHTE 2L, BeWoRMLERE - SpMK G
R) OBFRIE, WBYIRBEOBRNEYE (Z0R LS
) (X o THRERKSN, TOREIC K> THEMIE
PFEMEINDLEVIREAN AL E, ZOFKRELLTD
PR ERENH D, EMRBFEORELHEAE, F3ICED
HMBILIC L 2FERTH 5.

ZIZTRELTBELVDIE, ZOADZXLN, E6IC
FUDEEBLZBROERRELRHTLIILTHS. /2L
ZE, BARTRIKILEDL < 5403 5 B # 5 & BT OFEE
HilHF BRI D OIS E Tk, BIRMOFIRZ Db
RHNNARDOEREEOBENFHEL 5 (FlE 2000). BIFEH
5O DHEFTE A DV Tid, & <, Bzl 748 (1954)
OENHALDOTEREIN W, ZOBEKRO B CHEBIEIE,

(5)

39

Ol FOSAFEOREEI TERELLD, Fhilm
CEBLIVT 5. MISOBERCH KRED, EHEREIER,
R, ZBERROREAPOROND LRI ENES
ns.

LAl BEVHNHIDLELEBDNAINT, ZIT—21MF
ELTHL. L&, @NNZFooEORE XA 54
HMBEEZFOEEMRIE, LKV (0F ) EREEISFEEICEY)
KEBECTIIARNELIFFICELSL. 2F), MO S
ZFEREMDPELBRAILLVEVIRAFR LN
(7 1961 ; Krumbein and Sloss 1953 &f8). 3 bA A, ZFD
BAICOVWTH, EEOHIENROERORNE XM B2,
ZONEHOEE L BEIOEB BLRETHLILIIFALT
H5.

REHEEBENPOELENH

WEICBI DRSO, BEMEOEE 2%
MERETHS. UTIZ200F% 25T, ZEBHO R
b, FNLOMELRTT 5.
PTFICBAT520ERREROERKELH/ IO EERST
&5 (Yasumatsu 1973 ; Z42 - 7k 2002).
MBOREIZEINIELBOEHEIL, B 0OMETS
NT&7A (2 z1E, FMER 1961 FEIEA 1971). LA L
B EEOKRETICHETEIRETIRBIEMTDHY
1970 FEF T, REMErEOT, BE<{HHIL TV L
WE X ehol TRE, HEREROFE - REMOKE
BIRFZEICEIN L, Mo ZDMEBIENME TR O - Ak
REICBTAHE - s iTo7z. 20K, HEURRE (O
ZEED TR, FORRVE L KEEIC L B RESEY
LS L., KEELXTHOMETEOR R 2 HEY
TRIET TR, ZOEEEXDIDLFLIARB LI
EoT, of, BEOER* DM 72 nEEZHhLTHS
(Yasumatsu 1973).
SEMEEAOESRE OOV HE) Mo EBEEDFES M
%, B3 -alRY. EFIEENICRNE BICEFE
AE LB L, HE» ST THIRIEEEESAY
ZATWS, HEHRTIEIMo EFEN—EIZEW., &5
FEYR D ZEF I A OHE TIRAERT B BB ZEMEC, Fhd’
FOMIIHIBEFELP LRI EEEBUMYFETINS
I BT oTw D, EiF, ERILEROEEEIE Mo %
BRETEATBY, ZOMIBIZIE Mo LU FEL T 5.
1950 FERAIZZEF)NNGIH OB EF I Mo FHIENH b N2
SZEMICE, ZDEFR
ERPS Mo Db o8 NAEEZ NS, ERTONK
EREEI—RINCFETHIHRTH L. ZORBEEHEEZ
720121, Mo TTEAED L D R TEW - WL T3
POERER, LIV ILELILENDS.

E3X-blZ, 1/512mm LTFOREFENDO Mo EEED
SRR LOT. TORTIE, ERNMOEIELVEERET



40

R. Ohashi R.

FE3X
a: NV EE b RS

FEWEMEEY PO Mo EF BT Y 5 — A

(1/512mm LLF) WA (Yasumatsu 1973).

Fig. 3 Contour map of Molybdenum in bottom sediments in Lake Shinji, Southwest Japan.
(unit: ppm.) L: In bulk samples. 2: In the mud fraction (finer than 1/512mm) (Yasumatsu 1973).
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