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Itner (1967) HFEZRRFFHEMHKL ZH B
AU, Wit TEMMZIREMR A A
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EE&LE 2. R, f07E
Hi Sommer (1969) W3 1 EEHIR B L5 1,
BHTZREFEENBERIGHHTESN, N
M IET HFHE & AR E T TR TE A5
RREAMET, ERE, E4BRBAEX
FZRAEFEEMBEEHAFRS.

AR, BAEMERAERTENES
CRRE. 2 R WU R L TR
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L, WREEIEW., SHEWERZKE. A3
BEIT 7R 2% B AR Y B 1 e B SR B W T A R
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MR CREIE SR 45 ph b 0k D , BB
e LK, FREARERE RN FRL
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BERAR, BREL, LRRMSE L, X
BRIEABERE. RRE0EES, BRE
RiEIERK, FRX=E—KEBE, Rl
B4 22 A o BUBR T B 5 SF 4B 45 (Smooth’ zo.
ne), {RBEALTE LiXFhE A M M. 2
KR E AR IR HE S M 7k B 4 4, FRM 4 5L,
TR 5 S LI 25 T 0k 5 24 B 1
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&80,
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1) #ZEXHC1 I8, RyanfiSammisfE 43 7 Z R & R
PEHEFSWESHENZ RS THES RE
FER BB ERNEE R RFEN, R EH
SR E“%8" (stria) F“FEOBIPR" (cyclic fractu-
re) XWAMARE, RENA “ERFYL X — A
Eo. BEEBEERyanTISammisHt A HAEHNY
BREEE R IR FFIERT 4T, EERBIE MR
ERECEER 5SS T HAIREEY SHEE
BEX—HERENEEEM> E, BHit, ¥ 7
XM AZREFTREO AR SHMERNS &

PIIBT B XBIFR, ERAXBEF, &
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X R



6 3

Hirdg, WIAFERZXREERVEEBER KL (cyclic stria) HRARKEL 587

RESAFEBTEFFRE T ROBERE
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R, ZplbmRXREEURFEETE
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WK ERES: FIRTH, HEREE
HE— AT AR F B —A A 0 i R E fo i
%, XFM N B ¥ (in-plane shear), &
A F R rEE (crystallographic edge di-
slocation); #H KA, EFEME ¥) ZH

(antiplance shear), ZRPREIIE 3 FH H
R0 F 5 R 02 e £ & (crystallographic screw
dislocation), —f Uik, ZRAEFEHNRE
LIS T 800 E, YE T 5EMEIEFM
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Sammis A 225 3 224 bR T B el S S B BR A
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B AT N SR, aflsaR AERE, E6—
FoRAPEE R IR G Z i 5, (ERPRE AT4
FRELIHE (continuous adjustment), Wy
£l i 4y B g5 14y BR 1 % (piecewise adju-
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ERMEEGERERT, ER R £
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5& kg .OrrAm. HeFI R AR BN
HILFR e EHEER, RS R mHE
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RR1 #3ITE. ZEAEZRE THEH mW, 3 &8 BN REELEATHBHARERS. BT R
HEEBHBHOKPERE, RPHHEERK LR EHCAIBA 5 T 6.
Fzfmh 3, BF5.6 TR, AREZRETREIIRFEWET L
Hh2 Hired., XEARZRE THEFNEN &2 EEOROFESHRF. A, BFEHRLE, 5T
Ho HEEAEE S MRBHRN, FLFEHEW £ SBIEE 6 MEENEY, BERFIMTE @ L
RIMMBFHEE, REEAMRNREH # EX %I‘iﬁ_%ﬂ’ﬂEﬁ%ﬁ&ﬁﬂﬁ?fﬂﬁ)ﬁ&%%?ﬁ(%
FTEN, KE2HARFER. BF 8 EE &L, & E5, %2, XM .
HHRURROENEEBTES, FEFTEKFE BA7 BITEXARZRERBLLU TS S E@. B
REEF, GESE 1R BHEETETUERKRERLE ABLNERL,
BA 3 BITHE. AEAREZXRE THEIINBHTE, ZUPBRAER,

DISCOVERY OF CYCLIC STRIA ON THE SURFACE OF
COLUMNAR JOINTS IN CENOZOIC BASALTS IN EASTERN
ZHEJIANG AND ITS SIGNIFICANCE

Xu Songnian
(Department of Geography, Hangzhou University)

Abstract

Through a study of the fracture surface of some typical colonnades in easterm
Zhejiang and in comparison with those in the Boiling Pots (Hawaii), the prehistoric
Madaopuhi lava lake (Hawaii) and the First Watchung Basalt (New Jersey) in the
U. S., problems concerning the moiphological features of the cyclic stria on the
surface of columnar joints of Cenozoic basalts in eastern Zhejiang and their forma-
tive mechanism are discussed in the paper in the light of the model for the cyclic
fracture mechanisms in cooling basalts suggested by Ryan and Sammis (1978).

The cyclic stria retained on the joint surface are the rock record of the com-
plex primary iupture deformation of basalts. They were formed with build-up and
release of cyclic stresses in a cooling basalt body during the progressive stage of
propagating fractures.

A complete stria consists of a smooth zone (containing fracture lances) and a
rough zome. The existence of fracture lances on the smooth zone indicates that
extensional deformation in a basalt body is frequently coupled with non-plane
shear deformation during the fracture propagation.

The first discovery of cyclic fractures in Cenozoic basalts in eastern Zhejiang
provides a new example for the model of Ryan and Sammis to further explain the
origin of basalt columnar joints and revise the traditional hypothesis of contractiom

due to cooling that the columnar joints of basalts are purely of extensional origin.
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