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EXRIEHEHROMFICHE2E L, ChETRIVE2POREZBCIE - T i
jebodh - AmgE, FEEERLE LT Utah MG Deep Creek Range OERIFAHIAED 1
LA DT, AL U.S A #fEd (1982—1983) HEUL 22 » F— [UIREMIO Flont
Range iz® 125 Wyoming N#EFEEE, Laramie [UHhDEHEHTAC O THELG TS,

FEL i< 1 > iR & 5, Jb#41°30, VER 105°20° 9T, Ol
HhRRE LT3 U.S. g o 2 —B0DILHIOESTH 5.

(D PEIE#910knic 5 5 £ — (Laramie) O, H25kmFdizits + 1 7> (Cheyenne)
OMHEIFMNBLU TS, Laramie (UHZ L 70 7 BIEA L - INEERIEHE
MBI 3EH, B=HFKIZ Rocky Orogenic movement OBE S TR L, WL
FHRICEE U A o2 LT H 3.

(L D B PEIR 4 25~ 30kn, FEEIIPIE D L, PAH TH2700m e U 7313492100 m.
(AR o - TERETERR 22U Tie b, L% BT 3 W) ¢ THEEMTHE A
Fl-THFLTWS. PEILEED Laramie ##3032100m, HJ7® Cheyenne {43rH31800
mé& FEROHESESTTIE 2D, IR BP0 3 EHLIOEURTE 2L
i {, ¥t Cheyenne {i|7» 5 @ BHERD 2125 2 IAEASEE - T3 EWV IR TH 3.

—¥, [BEEU L, BEVRMCEM P TN 4 A28HITIE, BAELIEERIET L
AETRIEP . 5 ARHEET - 2T 2% FIKENE S Tish, FHOEW
it $ 12 HEBE I IRREThH - 12, O EREEBERNC IEHOBE2 2 )
9 A128 £13AICER H OB 2T -1z,

XEFEIE, COLMHPEEUTO3IANAT . —80§ REDITDAEE T3 EHLEL
HThb, 20 EERRENRONZIECATHE, LOD—#iE, RBEZDT2
& S I AKABR (Periglacial phenomena) »3HEEEY 3R dH iz > T 3. DT iR
<HE—2>" wRboh 3 koic, FEMESEE - BROTEREERSORMILA - T
B5TEPLYHIWPHAB.

E AT HENEORHMZ, FTFHGOHEORE:, % hM&HAZ (Stracturally

'« SUERVISEE CHYRIGOE 9 301 5H)
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Controlled Landforms) SFZL ST E, I HICHEDREOIEMEIXEE T 3 35,
ERBRAEASESPTVID, HEPRALORE - FxFicR, BEOALZLTH
FORBEVPASIEMUTNE L ETHS. Oy, HROEMS, TRREREXT
AER S 10BRZ DU IEREE 2R LD TE 5.

FlZE, ByEE, HBROEHBILIMVRRBEL T3, EXOREL LB
DO DBRE, B L TIEEBEA/LIEL (BATWS ), HMEORILYE 3TN, R
BEMAOETEANBIA TN L LADPBIRIEEOH Y 2RI L 33ECA
T, ALEBERHREHL, N HERZ-cb Ny FI32 FRPEUTHBE LAY
Bh3.

Z LT, hige» i TEER/LOED LED, BiERFICRON IELOMMEPE
i wEah 3.

3T, LKL T 3 Laramie (LHOTEMABHR b #hBIRO LM TH 3. ¢ CIERE,
BOKFAERE FOME TS H, £ (Tor) BPBIRE (Bornhardt) HFE'”W LT3
DR TH . BEOTBIBRVEE R xDDTRIEIBUWEEEILE ST 3.

2, oMY, BEFWCOFERTES RB A TNz Frank F,
Cunningham iz X 3 The Crow Tors, Laramie Mountains, Wyoming, U. 8. A.'93%3 3.

Cunningham %, O EHFEET S Tor O 2ANVTHEEL, 35T Tor
O L TEREEN L, COMBILA L 3 HEDORBRICOLTEEL T3,

B, LEERUERET I THIIE, i), CORETikBORBREHL
TRIET Cunningham OFERKNL, ZORCEEFOHELT | W IHBHETICALN
SHBRRPHBTEBROFIRC OV THRET 3.

2. WD R=E

Cunningham O#H&ER2EHL D>, LOHMBOMERRR 2128 - ThHL .

Laramie Mts 07t &EIIE, Hi# (Joint) OFICHEEZNDH B2, TOEPKE L
Wide, Moderate, Close @ 3 B3I T 3. HECOAITIZER (Tor) BEME
FEUTWEH, Zid Joint 25 Wide TEHTH Iz - T 3.

Z50LTC, tho® Tor OFHENPL, OO, 2HBAEOHTEY Th3 &
U, <B—3>0& 5754 BREITG 1T iEREE 2 RA TS,

B3, 7 ©HulE O HTE ORI Ml 2 BN T 3. BT - T, FEEOR
WEBEETIE, TTOOBRMKE, RERLNIMENI PO 3WHORELEHEL
13O TH 3. Fhit, B=LOBHRBETEET T, —&% Monadnok ZEUL 5754,
W3 PhiZiEfObh 324 1 —r (Peneplane) OENELYH, ZOWMEFF T, K
ERNERREBVER SN TS, UhrURELH, ZOHMROTERSEIE, Blidlizk
51 Joint FIRICERD b, ZHIC L THH T ALORECEBICIHBITZN T T
3.
QDOBREIL, xRS R TiEd 0, BERIBRALEDY, TEREFLL N
s+ (Bornhardt) 2ZWEFEIV TS T 7 ) 1 OREEHRHEED & 5 ZREEY' T
-1, 23 UT, LORMICIZBAIEILDEBHE - @R 3hicicd, EEB/EHI
»b, Joint ® Wide & AT, RALOREID - 128BA5e EicRbh, Tor &
BTotclcy, HBRRMDOD2RBEL-12. 2% b, WEALNE Tor OFERTT
HIERFTTTE TV OT, cidEBADERNNEZRAK T L b, hacHbicgs
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(1) FLATTOP ? PENEPLANE WITH MONADNOCKS SHERMAN WIS
REGOLITH WITH MONADNOCK -
CORESTONES, ESPECIALLY T~X :DEPTH OF WEATHERING PENETRATION
NEAR SOUNDER ROC

Az WIDE JOINTING B = MODERATE JOINTING C:CLOSE JOINTING

®ACCELERATED REMOVAL VIA CLIMATIC CHANGE? — EARLY STAGE

SUMMIT TORS
ACQUIRING* SUBAERIAL SUMMIT TORS7
FORMS

SMALL TOR

RUWARE
N ”_\

BANKED REGOLITH
(SAPPING)

(3) ROCKY MOUNTAIN' PEDIPLANATION
EMERGING BORNHARDTS SHAPED BY WEATHERING AND

/ PRESSURE RELEASE \N
SHERMAN 7 =\ SURFACE R =
— L A J

@PLIOCENE—RECENT STRIPPING OF SHERMAN SURFACE

AFTER ITS UPLIFT

REMNANT OF eg VEDAUWOO TORS eg DEVILS PLAYGROUN

SHERMAN  ANGULAR AND T
SURFACEl ROUNDED DEBRIS e.g DERBYSHIRE TOR
" BASAL PLATF\C')‘RM

Fig-3. Idealized sections across Crow Towers from South to North at successive intervals

B 3. mEdbAROMREREERFHNE Frank F. Cunningham i k 3'%.

HBUTE14DTH3B.

ELABQOBEMICIE L, HRRETFTidd 348, vy F—|UHRCH Iz 5 —Hid <7
4 A F—% 5o (Pedimentation) »GEATER, FHRITHEDRF 1 F5342—Y a2
(Pediplanation) EASLAi-12. ZDE%2 & V= (Sherman Surface) & LAT
3.

CDEE Tor T, R Tor OHEEMETHRHBUIZEROTDY, EHOBRMIER
EEBERO IR bh, AL Ty orRBlofEE iz -1z,

ANTODELRE T, FEZKOBH (Pliocene) H b, v & — Uk HICHEEA
B F—aRR@BELIZVI. (L, COBRAKEEIESROKEISO T, HH
OREIRBDHNITN).

0 O EFT i (Plaistcene) it A3 &, C OHiigi RBEKINC C £ 88bhizh > 7228,
BUWESSERcAaTbh3. 2OE, BAWREKAVEA (Periglacial Process) 3%
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A, thEE (Sherman Surface) X7 Y # <7 ¢+ 4>  (Cryopediment) DIzl
h#lat - BRI T -1z,

—7%, & Tor OFREATIE, BEOBNDILASIZEDKDIz® Solifraction $
Ice Wedging ZOER 2R}, Tor OHEED S OWHIHEA IR, X UDBHORE
FTTTE1: Tor OFFI, Cofflicks SERUIL. 1z, BE Tor OMFRIZIKEL T
VWAERPBEROZLiE, LORBEIhEFUIZLDOTHS.

ZUT, BRELZS, ARV L IPHERESIcsisbh 3 & 5 BERTRET T,
Periglacial Process 2#E L T3 D TH 5.

3. TERBiEORR

Laramie [IMiOMFEOEBEIOET 2129, FTHREEHOREKINRICALLE T
Tor « Bornhardt 8%, 3 CicRIG/L U 12 #hREm Fic sz 3 Tor &, 2 5 iTHiFEfHRIC
H o 3 MHEOFRFI-NVTEL, =2 NS REOHERERELATAZ L
93, Bz~ Tk, Bap~fE$FFI3 X5 23L ATV, TE3IZHW
AALIZHEPLERERZER S DU THWIOT, FETE/RMEHCREN T EE > BH
L, Zh it ->THPZEmMA T LR L.

ATN—7F

FTFASAV—FEULT, Laramie BERETFE IO HEOMEBE, COME2{RET
3 Tor » Bornhardt O HREB LU ZDOEELR T LERTS.

HHEA—-1i3, &F#%ics b 3 Sherman EIHE® Marginal front KK IN TS
Tor HOFBRETH 3. ChidF NEMNICIE MIREROREIHBROREEZ RLU T3,
BAOFHE MiiX, RILE2ET 2088 EA LN 20, BT BN S T i
MAEE bR AW, VAR FoRbtEE A Y FF1~2mfi e Bbh, ¥y
THEULBHETI T CRE(/BE - Tish, Tor & Tor ORIty 3E THETE
{B2HDELHENTIVEBE TRLLIBE 2 - TiEWiz. &/ Tor ZETiLEOM
OAEU L, £EEUTERL UVWBUT, FEERENEENT L 2RUL TV A,

A—2i, TOUhEERT A MBREROCKEERS AL Bbh 3, EEH
FAEU 9 Alcidkifiziz L Wadi OIREETH -10) &, 2D HHED ko 7w b
aHbihd Tor BHORETH 3. LRIOKEIZ Tor Tk, BHEITTIRAKEIVT
Bh, EAO L ORBEI P HEL, BAECREGYA LRI,

A—3it, THOEBHEAELNZHY LIz Tor OBTHSB. BHELKXE L Bor-
nhardt KO DOHEN, ULPAENSORIRXRITLASTEY, BEAOREDFHED
BIZLWIRRERERLT8hH, COMBIZT M BEHIEZD Relic £ LT Tor-
Bornhardt MHBIFSEEATINIEAS.

FhoRam, ETOTHOFEELTRTHEES AN 305, BRENCRERKETH
3. COEDRME, BE—CI/V—FiRISNTEEDHTHMATS.

A—1, 2, 3, THBEITIZHELUT, Tor iZBMIREETICE S H BN, T CLIRRL
12X S IIMRIEAHTIHENE L, ZhiZco el 3t ED Joint Sistem
PRTIDEELSB.

B#n—7

Byv—7D551E 21k, CoOMiics 53 Tor - Bornhardt ORI

R
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A: Tor » Bornhardt of The Laramie Mountains
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B-1, 2: Bornhardt -+ Tor B-3, 4: Gnammas B-5, 6: Anvil - Mashroom Rock
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FFB—1i3, BEEMAr LI 17 BAROREIBEEANESHODN DI X
CASTWS., ULrd, 2HhiZFRORSTH 24, EEMAITIE T CIeBEENETFL
TH#h, TOHEZOETIIE, ERPEROZAMNEREET-THAEIT T3,

FREOE TR, ok>iEMikAsLIIVIED, ZORTOEHFTER O Born
hardt OREKFENE R TINWEA S, 0L 5 KEFED» b OMBPElc > TRER
BRACERELTHE, £ U TEANENARRZRBU I HIILNI LTV 20
AETCLOEE®D Bornhardt i, EEORER2 L LRTIDTH 3.

B—2i, REBNINF AT THB. KEHFINT Joint BHET 3, Zhicd BE
EZBH O, EETHO Joint HELH, FROMBWOFBLEP 212D, Tor OF
I KSR ERFRI LI BB ESLAOTH 3.

B—3-4i, Tor ® FFicTa T3 %+ < (Gnammas) ThH 3. B— 3D Gnamma
i, BEX 0, BAME10@D DT, T— L ORITIZKED b, ZOEIITHRITER
(Rock mill) »5tc Tz b, O Gnamma iZ Relic Titlz LB SEAH
DIYDTHBT W3,

71235, Gnamma OFEEDHEABRICOWWT O, FEE Deep Creek Range iz
WTHREUIRRGINCRELIID T, L TREELCERT 3.

B— 5 it &HRE (Anvil Rock), B—6 12RO FIRE (Mashroom Rock) TH 3.

INHORAIZIE2 233, $FARETERTE, SHOLOHIETERL DT,
HiFRICET 5 B3 TREBMESHET L TUKOBRE 3L A, RIS - TIXBY
L33, KIWERAEPZITLT. FrERickzh b BWERDO E5~A->TH L
U, Ze R 2% J—7F (Frost creep) % & & 715 2%, BHMHEOELOFBEHOED
& h s, TOLBEEESTTES.

DX, ZRELOME THROBIZH I 3 HTOAPENELBFELEH TN D
», RECHE/ILBORE - BAVHEATEIEE, BRLACHE~EHEHLTL3L 5l
-1 b DT, BHRTHOMEEHETIHD TR ELOHE : ARSRI TR E T2,
ZDESBBLEESTIHOTH I, UrdHOFIOESIE Relic kdbich, FHEHiFHE
ZTRAIVEIOHEVBZLRLND L LATH, £KROBEICYIFITOR 2P EIHFEDHZE
HIE L Th-ic L BHEINS. ULIPLUB—5, 6 DEHIt Laramie s T4 » 35
LW Th by, EHLoEBRTIION, HERTREP oI
con—7

FhoRHEm EiLs b h 3 BABROEDRFRAEERRT.

C—1& 2 TRAEIHBETDY, bk Tor REL OO OBRBEICE IO
Th3. TbbH, ALEAVREFNCERIEITHH, BEATRIIL. C—3 ORME
T, IEOTHPRERPRECI S TERPETY, C—4O0BBETCRT TR flat &3
> TUE T3, flatiTiz- e HEOHFITT I IZHEERNDO L, BRELDTNYD
HEETIALA LN THHIRIZ Rock Mill 35[LE45h, HOWEBEREZ T3, TOH
HOXEER, FEERETHS.

bk s> RROBEINZ LD L, TOMTIRERE L BAI Peligracial R
HATNBLERZRLTNS.

D#N—7F

E#& (Nivation Hollow) &, ZhdHEAXUBEAE L TORHELIZ H 223 R »

R
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FTFD—1¢ 4206, ZOUEOEEEWOMSIE Flat 2 2 T RITEMTE L
3. 2UT, CO¥ERAREE Soil ROoRILEZIZEAE LY, W0mB FIBTIE, D—3
TRT L S KHEPRTESE - 3 VRAZKRET, AN C YV~ TRICEARER
Ueds.

HFRESESDIFPREAMEBILU TV ), D—4ORERTCIZTSOEHEADH,
Nivation Hollow OFERM L {bh 3, LpL, FOTFHTRELICEREZD, B
WEAELUTHE., D—1 L 4EKETI80T, D—2i 55120 LHORTEROR
2R,

4, ¥ v T I

Periglacial #iffic# 51 3 ZHMHBICET IR/ LN E T L 20HR LR D,
— Rl O HEASEAE 7z Climatic Change %5213, Cryopediment & 75— 7oHil:, =
Lz TR VREO I 2 EHR U Toh - 7.

LAY, 32 US A ##EH, Tor © Bornhardt O#ENEMERLET S Wyoming
MOFmOBEELFEUHET, U2z b 0% Relict & U, BRER:2E=LO
HEHEHSRETCITIPOR - TZ0ROE{LOBERR2ICE Y, HEREDLIIK T E
®1. Cunningham QRN %25A, FOHEFRETI LM TR

Cunningham OAER, Ok 35 TR0 WEKIED THT3EHICE > TAEDE
[T AT ol

UL, ERZEBPLLEZ - TEEDENTRNTHED, ESHNBELAYH
3r51)E5.

rEAE, BEFEELTHE To OHRRERESKITIPORZNBEOZVIOL S
5L, Fi, N—3Ti, BTUOHES A{LBEO—HE ULTHEH, HbHPIBARDL
LAYENSTINE.

LA, EHERLEOIIZAEOELE, £2OBIKA LI /HND 2 ERITH
EOHRBE LN s ONE ST KERKER 1.

27, ML UTHAREC T3 i, AERBE Y EAH 2 KMU T, #nehd
HIEOREPEIRPEELIINL, ThOBBPRTHIRESEZELTAILETH I

SH%ICOLIBERE, REOALZIVAABMB TR, KT ILLITLS
T, SHEJERBHEORAMIT, ¥F - THaitnE 3. '

ZDEWET, VRS L2 Utah # Deep Creek Range OERiEME - L TAH B &,
BRI Periglacial ETICH Y, H—2 TRTIAUA —F — ORMAICA - T3,
Frost Action Tt b ZH{EPED LN T B DX, Deep Creek Range Dif-&id&kis
LD LB T Moraine $ Outwash Deposits & UT 37256 SNTEAGEHO S H, HFT
R o3 hieiE s h PR U T 30w L, Laramie [LHiOH&IX[EEELET
RN 29 AT, RI&RTEHIED Relict & UTHEEL TS Tor ® Bornhardt
DBREEAZZUBEINEIEL 2253 DT, 2N LRERTEOLDE IKER
WoERTH -1z,

iz, Wi, EREHMEES (A LN I HARKMETSH 3 Gramma XK S
N T35 Tafoni iR ST Lhizeo .

ZCT, 2 Yo#aici, BREMMEGIOERBRET TS h 25, Gnamma &
Tafoni 23HfF LT3 Idaho HTOES, WHAKEEL T Molave BEDOHT
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Summary

This author has had an interest in areas developed from granite and has been
continuously undertaking studies about them. In this paper, the results of research
conducted in the granitic Laramie Mountains of Eastern Wryoming, while the
author was in the United States in 1983, is reported.

Fortunately, research by Frank F. Cunningham on Tor topography has been
published. This paper of Cunningham’s was carefully studied and served as a basis
for the research reported in this paper.

The Laramie Mountains, about 2500 meters in elevation, are an uplifted peneplain
mountain the top of which is a broad flat surface resembling a high plateau field.
Groups of Tors can be seen protruding from this plane. The climate of the area is
very severe, being covered half of the year by snow. Even now, Periglacial

processes continue to operate.
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1n Japan, there is no place where the Periglacial Process can be seen operating
on such a flat surface, and no broad, highly developed Tor topography can be seen.
Thus, in this paper, at attempt is made to concretely introduce Tor relic topography

and to discuss the climatic changes proceeding there today.
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