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on "The Tridymite Problem." The talk was followed 
by a lively discussion bearing on the geological impli-

of the unusual thermal behavior reported, and 
on the mechanism of forlllationof super-structures 
based on silica frameworks. The speaker's abstract 
of his talk follows: 

TEE TRIDY~IITE PROBLEM 

Crystals of tridylnite from Plumas County, California, 
have been investigated by the Weissenberg method. The 
diffraction symmetry of the low temperature form is m?nm. 
I t  is based upon a face-centered orthorllombic lattice, the 
cell having the follon~iag dimensions: 

a, = 9.91A b, = 17.18K c, = 81.578 
Possible space groups include Fmm, Fmmm and F222. 
The abnormal length of the o axis prompted investigation 
of tridymite from other localities. h sample from San 
Cristobal, Mexico, was found to have the same a and b 
axes, but the c axis vas  one half as long. The c axis 
rotation patterns of the two materials were substantially 
identical as regards distribution and relative intensities 
of all reflections except that the intermediate layer line3 
found on the pattern of the Plumas County material were 
missing on the pattern of the San Cristobal material. 

Spectroscopic and chemical analyses of the Plumas 
County tridymite indicate a high impurity content, with 
an enipirical fornlula approximating NaCaAI,Si,,O,,. 
The presence of the impurity atoms is believed to be the 
cause of the doubled c axis. 

Attempts were made using a controlled-temperature 
Weissenberg camera to locate the two inversions of tridy- 
mite at 117" C. and 163" C. as determined by Fenner 
from thermal ol~servations on artificial material. The 
Plumas County material inverted directly from the low 
form to the high form at 127O C. with no evidence of a 
middle form. The tridylnite from San Cristobal showed 
tvo inversions, l o ~  to middle at 121° C. and middle to 
high at  135O C. The absence of a middle form in the 
case of the Plumas County material and the smaller tem- 
perature range than expected in the case of the San Cris- 
tobal material are attributed to the presence of impurities. 

Weissenberg patterns of the Plumas County tridymite 
w-ere taken just above the inversion. In addition to the 
pattern to be expected from the hexagonal silica frame- 
work, there was found superimposed an orthorhombic pat- 
tern of satellite reflections which varied in their distribu- 
tion in a definite manner mith temperature, but not with 
time. The sequence was not reversible, and once it had 
been carried through to completion, it could not be ob- 
tained again on the same crystal. A similar, but less 
complicated, sequence was found using the material from 
%an Cristobal. The presence and the behavior of the 
satellite reflections can be explained by the migration of 

the impurity atoms froin positions taken at  the time of 
formation of the crystals, when electrostatic forces only 
were satisfied, to positions taken during heating that are 
more compatible with paelring requirements. I t  appears 
that both the Plumas County and the San Cristobal tridy- 
mite must have formed below 121" C. and 127O C., respec- 
tively, inasmuch as the temperature inversions are irre-

versible. 
CLIFFORDFRONDEL, 

Secretary 

T H E  N E W  HAMPSHIRE ACADEMY O F  
SCIENCE 

THE twenty-third annual meeting of the New 
Hampshire Scaderny of Science was held at  the Uni- 
versity of New Hampshire, Durham, on Friday and 
Saturday, November 14-15, 1941. A t  the Friday 
evening session, Professor Herbert E. TVarfel of the 
university and the State Fish and Game Department 
presented. the principal address, "Biological Basis fo r  
Fish Management in New Ilampshire." Several reels 
of motion pictures of scientific interest were sho~vn. 

Saturday morning was given over to the reading of 
nihe different papers by nlelnbers, in the fields of 
geology, botany, ecology and anatomy. On Saturday 
afternoon, two papers mere read in the field of 
nleteorology. 

A t  the annual business meeting, it  mas voted to 
award the grant-in-aid for  the current gear fro111 the 
Arrierican Association for  the Sclsrancement of Sci-
ence to Mr. Paul  R. Doe, of Spaulding High School, 
R,ochester, N. H., fo r  a continuation of his work mith 
time-lapse photography. 

The following officers mere elected for  1941-42: 
Pres ide~~t ,Dr. Charles D. Howard, State Board of 
EIealth, Concord ; Vice-pvesidelzt, Professor Guy FlTil- 
liams, Colbg Junior College; Secretary-Treasurer, Dr. 
Robert H. Denison, Wilson l\luseum, Dartnlouth Col- 
lege; Councilors, Professor J. H. Geronld, Dartmouth 
College, fo r  three years, and Professor Donald Chap- 
man, University of New Hampshire, fo r  four years; 
1-epcesentative to the Academy Conference, SV. W. 
Ballard, Dartmouth College. 

The Executive Council voted to hold the next an-
nual meeting a t  Keene, N. H., in the fall of 19-12. 

The address of the retiring president, Professor 
Bancroft H. Brown, of Dartnlouth College, T T ~ ~ Son 
"Teaching and R,eseareh in a Democracy." 

W. 	W. BALLARD, 
Retiring Secretary 

REPORTS 
T H E  N E W  ENGLAND F I E L D  GEOLOGISTS and 12, a t  No~thampton,  Mass. The headquarters fo r  

THE thirty-seventh annual field meeting of the New the meeting was in Seelye Hall, Smith College. Dr.  
England Field Geologists was held on October 10, 11 Robert Balk, of Mount I-Iolyoke College, was i n  charge 


