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II. Nigardsbreen () {L#E

Nigardsbreen (% / /L7 = — @ 61°42' N, 7°12'E {23 - T Jostedalsbreen DA Kk
SEIFEBECHETL T 2XKEO—2>TH 2, F1RCLOMUOWK LR LI, KEADLD
AT 100m BEOREEFRTH D, 20k
I LT 60~70 m/year OEE TH 6143 T J os_t_:éij_glsbreen e
BU T3 b, KoK 1937 4261 : A a
m O E hikh®, 2R 200m, EE
6,500 m?, HARKE3IOmMm OMEVW#TH
5, KRL AKABOREENBT
NBTk W ORBOFET, B (1969
) TRHEHOI SITEBAEHRL Tk
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BERLTW3, BEEAEDH T
LB MEWH D Jostedalsbreen D —#
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BLicbDLBbhd, Lo T Eh B2k STl ook s it T 5,
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TWLDEBBRIND, e Wi &, TOPOROTEHES TWAERBEAREIFASD
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XBOI o+ 20 BRIE I E 0 REAETT IS L THRET S, v b
EFEDEFTIV) ChEx 7525y 2 0Bz Ah X # Diffractometer 223 %, Xk VIII .
O ARCBREREFNKFABRE A O XREFDOXAT7 75 2 ThHbH, Hr @i
20 %, REENIFRZROEHHS L EFT SR X ROBEIRIN TS, WEXEITH
23 5°290° F TIT/% » e EICiE 5°~40° T TOH A D L1 7 75 ARSI T b, 40° 1
rogEcEpb o QEFTEREINEL B EAEE BRI RSP DbTH B, ZOK
KHbNBZ LS, #4777 20— BEpbrr r LHE VLB, UL, FEEh
OEFFEE T A L B ETRELBWDVADND, T 547 757 A0LEDHITTEHA
88 DL iihpbbh T MBLHILCINCERL L5, ShbLDOIUNISGHTOME, AER]
¥ BEROER THH d=1000A) nbEiShi X BOBRELSbbT, WM
A b (FAT7 75 4B OZNICHLTAIUOREIAWEL (X147 2754 A) OUDFEE LD
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BB okMiEEFh 23 0RERTE LI EXE®RTS, KIT, AL Bos17
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BORTER d=3252A oBFHE L v EFIhi XBoOMEXSbbT, by L b
HoSXEHROFTROH 1B PELTVD, 2ol &ixv i HEEERARNEORS W
BeGEh T FRCHNTE LDV EwFT, AL BOF 1775 47T, §
5 b HTWAH MBFQ FAIL Ao idE & LCRAERIGEAOKRTER d=3348A ok
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J = — 0 Nigardsbreen 7S H SRk eE v v b OREHEL EEREFE
BETHEN, Bk ORER L DR B /NIOERL-BERILL, » o MENIARA L T
Z KD ED DEI L fo, BUMIL 2B ORI 50~T700 pm, L F D F L 3~50 pm T
Hote, AMBOERRMTIE, AENIREREDO L0 LEBN 3T 5L & LBWECE
RGO LB S Bl e S BB SR, YA MCRAERPERE AL DM VA
oA OMCEROER EADNLRTHAE RIB &, kT e~ b 2 EELER
B D EEME TR CEER, KA R AR, B, A%R, RER, ARG
EENBRD I - Tz, v P DERFHIREID T L 7o T X # diffractometer T4
Bille, TOE, v MR 2ERFBEDOEG LKW RIS ERI D E 2L,
W ANRNED SD S EE L v P TN TF - e T b ate, 2015
HAERLEIARE ST TRDLD, KDL SCHFEMTELTHESS, Tibh, Y110
fem iz RIS 2 BRRYEIL 6 HFRFRCBET BRI THELE2 bR D, B0
= — ABEEIL BN C23~30BETH 20D, BERAROEHIAAILIOH TR 515
LEBCEECEEL, WAL TRENDHML TP THAs5, RE Lo Fizco
ZEHRBERLTOBL, bbb BATHCHERL KA OBEBEE,H LT DI EHRES
Fbhd, 20X RERROERORRERIL, MROBDOEFHICHENTULENCKELT
BB, Lo THAL L » TohbOWESBRIA TP L ¥, BRROERILE &
THET R, LR TKFAMOKCIEL, oA DRLDENRERS A THAS, LELLE
Bl zhig £ RS EFTREIERLVTHA I, DF VRAKR L o T h b F o sorting (5%
b)) B bR A bITH B, *OMEL LT, KEOERSE kIO
D MG HBHEBRED NS G T e ELbhb, v b oledicia il
FOEERKAROZ TN Ther - o, ARERAT, 3R FdBpRERLEE
THREMHEYTE - ABELREL 4~65THD, LrbBRBEHRIBERTSHDL LVvbh
Tuwb, Lz TARABRERECE I, RUATCH L TaBRIc v, ¥
fo, WHEINELTCLERO L SThARMEOREVWERRCIIESHRTHES S, 2D
EOHADECHEL T DY L b O ARBEORIGO It —20FREELLRD,

LI DOREHRIEARNETERBEC L A2KAB L OREBRELEMR S X
WO EDRERELER L L T o b DTH 5, KAWL Y 4 b ORERESY M5 —o0E
ELEIWMEENTH D,
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ZOHETR LS OFEERAHEERRHN LSO EERETEMBEC X » THE SR
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WHFBERET THBEL, X B2 EY L TR S o o EBRHETIEHT EF 3P 0 %
BN LBES  B#oB e H Db T, TREHIHRREIRY Wi R E
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R RBRE R A F R EFMRLE LS LB 5B H b T,

Summary

The surface topography of silt and sand discharged from Nigardsbreen was inves-
tigated using a scanning electron microscope. Nigardsbreen is one of the retreating
glaciers in Norway. A rushing river flowing out from ‘a glacier cave flows down onto
the bed-rock and enters a glacier lake. The sand and silt specimens were sampled at
the bottom of the river and at the surface of sediments in the glacier lake. Scanning
electron photomicrographs of these materials indicated that the surface of sand grains
consisted of angular and sharp fractures and that the silt specimens were composed of
many minute angular and flaky fragments of minerals. The mineral compositions of
these materials were examined by the methods of petrograghy and X-ray diffractometer.
Quartz, biotite, muscovite, feldspars, hornblende and so forth were found. The X-ray
analysis of mineral compositions of sand and silt showed that the proportion of biotite
or muscovite in the silt was higher than that in sand and the proportion of hornblende
in silt was lower than that in sand (Plate VIII, A. B). These differences in mineral
compositions may be explained as follows. Many flaky fragments found in the silt
specimen are considered to be a biotite or muscovite. As Mohs’s hardness of biotite
or muscovite is comparatively low, they may be easily cleaved at the basal planes
and become flakes as seen in figure F in plate III. Fractography of sand grains also
showed that many flaky fragments could be produced by crushing and grinding as shown
in figures K and L in Plate VI. Since the specific surface area of these flakes is larger
than that of granular sand grains, they may be easily sorted out and transported by
running water and sedimented at the bottom of the glacier Jake. Contrarily, hornblende
is one of the hard minerals and it could not be crushed into flakes. Therefore, the
selection process due to running water may be the main reason for producing the

differences in proportion of minerals between silt and sand.
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a IAEXIEAROHE, bR ERROLY
Al ERTF a OB THrIAERTOIBKER  (X4000)

K II, C X b OILREHE  (X300)
A ERRTEA RS OIKRFE (X3000)

Yo OEEBTFHEMKREER (X1150)
a TAEXIEROER, b XEROHK
A EEBRTHIALETOIKER (X4000)

O E D (X1150)
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KR O BEB Y 7o BRI (X 4000)
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