
FIG. 16.- Diagrams illustrating orientation of compression axes derived from e, twin lamellae in speci­
mens 762, 725, 778, and 780. Plane of each diagram is oriented normal to the long axis of the deformed 
cylinder, and cr, is at the center. a, specimen 762. Diagram of 50 compression axes. Contours: 2, 4, 6, and 
8 per cent per 1 per cent area; 10 per cent maximum. Center of gravity (cr;) is about 20° SE. of center. 
h, specimen 725. Composite diagram of 100 compression axes. Contours: 1, 2, 4, and 6 per cent per 
1 per cent area; 10 per cent maximum. Center of gravity (cr;) is about 10° N. of center. c, specimen 778. 
Diagram of 50 compression axes. Contours: 2,4, 6, and 8 per cent per 1 per cent area; 10 per cent maxi­
mum. Center of gravity (crt) is 10°-15° SE. of cenler. d, specimen!780. Composite diagram of 50 compression 
axes. Contours: 2, 4, 6, and 8 per cent per 1 per cent area; 12 per:cent:maxirnum. There is a general group­
ing of the axes about the cenler. 
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11. The consistent preferred orientation 
of microfractures relative to the principal 
stresses indicates that, although stresses 
may be transmitted through grain contacts, 
the points of contact do not control the 
orientation of the fractures observed here. 

12. Uniform pressure alone does not pro­
duce twinned calcite or fractured detrital 
grains. When these features are present, 
tectonism is most probably indicated. 

13. In calcite-cemented sandstones both 
the twin lamellae in the calcite and the frac­
tures in the detrital grains develop con-

comitantly under the same similated tec­
tonic conditions. 

ACKNOWLEDGMENTS.-The writer wishes to 
thank D. V. Higgs and J . W. Handin, Shell De­
velopment Company, and J. J. W. Rogers, Rice 
University, for their guidance in initiating the 
study and for their helpful suggestions in the 
preparation of this paper. In addition, the 
writer wishes to thank J . W. Handin, R. V. 
Hager, Jr., and J. N. Feather for experimentally 
deforming the specimens studied in this investi · 
gation and the Shell Development Company for 
permission to publish this work. 

REFERENCES CITED 

ANDERSON, E. M., 1951, The dynamics of faulting 
and dike formation with applications to Britain: 
2d ed., London, Oliver & Boyd, 206 p. 

fu"lDERSON, J. L., 1945, Deformation planes and 
crystallographic direction in quartz: GeoI. Soc. 
America Bull., v. 56, p. 409-430. 

BELL, J. F ., 1941, Morphology of mechanical twin­
ning in crystals: Am. Mineralogist, v. 26, p. 247-
261. 

BLOSS, D. F ., 1957, Anisotropy of fracture in quartz: 
Am. Jour. Sci., v. 255, p. 214-225. 

BONHAM, L. C., 1957, Structural petrology of the 
Pico anticline, Los Angeles County, California: 
Jour. Sed. Petrology, v. 27, p. 251- 264. 

BORG, 1., FRIEDMAN, M., HANDIN, J., and HIGGS, 
D . V., 1960, Experimental deformation of St. 
Peter sand: A study of cataclastic flow: GeoI. 
Soc. America Mem. 79, 382 p. 

---and MAXWELL, J. C., 1956, Interpretation of 
fabrics of experimentally deformed sands: Am. 
Jour. Sci., v. 254, p. 71-81. 

--- and TuRNER, F. J., 1953, Deformation of 
Yule marble: VI. Identity and significance of 
deformation lamellae and partings in calcite 
grains: Geoi. Soc. America Bull., v. 64, p. 1343-
1362. 

BREWSTER, D., 1826, On a new cleavage in calcare­
ous spar with a notice of a method of detecting 
secondary cleavage in minerals: Edinburgh Jour. 
Sci., v. 9, No. 18, p. 311-314. 

CHAYES, F., 1956, Petrographic modal analysis : An 
elementary statistical appraisal: New York, John 
Wiley & Sons, 113 p. 

CHRISTIE, J. M., 1958, Dynamic interpretation of 
the fabric of a dolomite from the Moine thrust 
zone in north-west Scotland: Am. Jour. Sci., v. 
256, p. 159- 170. 

---, HEARD, H. C., and LAMoRI, P. N., 1960, 
Experimental deformation of quartz single crys­
tals at 27-30kb confining pressure and 24° C.: 
Geoi. Soc. America Bull., v. 71 , p. 1842. 

COULOMB, M., 1776, Sur une application des regles 

maXlmlS et minimis iI. quelques problemes de 
statique, relatif a l'architecture : Acad. Sci. Paris 
Mem. Math. Phys., v. 7, p . 343-382. 

CRAMPTON, C. B., 1958, Structural petrology of 
Cambro-Ordovician limestones of the north-west 
Highlands of Scotland: Am. Jour. Sci., v. 256, 
p. 145-158. 

FAIRBAIRN, H . W., 1939, Correlation of quartz 
deformation with its crystal structure: Am. 
Mineralogist, v. 24, p. 351-368. 

GILMOUR, P., and CARMAN, M. F., 1954, Petrofabric 
analysis of the Lock Tay limestone from Stra­
chur: Argyll, Geol. Mag., v. 91, p. 49-60. 

GRIGGS, D. T ., 1936, Deformation of rocks under 
high confining pressure: Jour. Geology, v. 44, p. 
541- 577. 

---1939, Creep of rocks: ibid., v. 47, p. 225- 251. 
--- and BELL, J. F., 1938, Experiments hearing 

on the orientation of quartz in deformed rocks: 
GeoI. Soc. America Bull., v. 49, p. 1723-1746. 

--- and HANDlN, J., 1960, Observations on fracture 
and a hypothesis of earthquakes: Geoi. Soc. 
America Mem. 79, 382 p. 

- -- and MILLER, W. B., 1951, Deformation of 
Yule marble : I. Compression and extension ex­
periments on dry Yule marble at 10,000 atmos­
pheres confining pressure, room temperature : 
Geoi. Soc. America Bull., v. 62, p. 853-862. 

--, TuRNER, F. J ., BORG, I. , and SOSOKA, J., 
1951, Deformation of Yule marble: IV. Effects at 
150° C.: GeoI. Soc. America Bul!., v. 62, p. 1385-
1406. 

---, ---, ---, - --- 1953, Defor­
mation of Yule marble: V. Effects at 300° C.: 
i bid., v. 64, p. 1327-1342. 

---, ---, and HEARD, H ., 1960, Deformation 
of rocks at 500° C. to 800° C.: Geol. Soc. America 
Mem. 79, 382 p. 

HAFNER, W., 1951, Stress distribution and faulting: 
Geo!. Soc. America Bull., v. 62, p. 373-398. 

HALL, E. 0., 1954, Twinning and diffusionless trans-

I 


