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HYDROTHERMALWURTZITEAT THOMASTONDAM, CONNECTICUT
GBoncB H. Mvon, Deparl,ment of Geology, Yale Uniaersity,
I(ew Haaen, Comn,
In 1957 and 1958, during the construction of a flood control dam on
the Naugatuck river about 1| miles north of Thomaston, a railroad cut
was made along the west side of the dam. This cut exposespocketsand
veins of hydrothermal mineralization in the Hartland formation
(Rodgers,el al. 1959,p. 33-3a). Within the fracture zone there is a vein
about f.ve feet wide, which is entirely fluorite. Nlinerals in adjacent
cavities include qlrartz, fluorite, calcite, wurtzite, sphalerite, galena and
calcic zeolites. Where an offshoot veinlet of fluorite traverses a nearby
simple pegmatite, about 35 feet away, a pod of pink montmorillonite
occurs.
Hydrothermal mineralization appears to be in four separatestages.
Deposition oI quartz, sphalerite,and wurtzite are the first stage.Quartz
cementedthe shatteredcountry rock and is the most abundant mineral,
and wurtzite and sphaleriteare rooted against the quartz. Next, fluorite
and calcite, along with galena, wurtzite, and chalcopyrite, crystallized in
a second set of fractures as well as within the quartzJined cavities.
Calcic zeolites, stiibite, heulandite and laumontite, crystallized with
calcite in the third stage. They are intergrown and perched on quartz
and fluorite druze. The less siliceous zeolites, phillipsite and chabazite,
are rare and usually found alone on fluorite. The final stage is pyrite in
minute crystals that are sprinkled randomly on other minerals. One of
the more interesting properties of this locality is that nearly all the
minerals are representedby well-developedcrystals.
Wurtzite in euhedral crystals is identified as the 6H polytype, and the
cell constantsare o:3.812 and c:18.690 A. lftte spacegroup is P6tmc.
',fhe
crystals are abundant and many are suitable in size for single crystal
r-ray diffraction studies. They are blunt, hexagonal-hemimorphic,
pagoda-like pyramids covered with finely spaced horizontal striations.
Under a 40-power binocular microscope,striations are seento result from
oscillatory combination of pyramidal faces. Goniometric signals observedwith monochromaticlight (Nao) are of very poor quality. Nearly
all crystals have pedion terminations. The crystals are lustrous and deep
brown and range in size from ] to 5 mm long, averagingabout 2! mm.
In the cross section perpendicularto their long axis they range from I
to 2 mm. Perfect prismatic cleavageon [1120] and some evidenceof
imperfect basal cleavage,(0001), is present. A few of the crystals are
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terminated by combination positive and negative tetrahedrons of sphalerite, and a three fold axis of sphalerite is in common with the wurtzite
c-axis.The specificgravity is measuredat 4.06, and the value calculated
from measuredcell constants is 4.09. Presenceof iron substituting for
zinc is confirmed by an emission spectrographic analysis on one t2 mg
single crystal.
Zn.
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The r-ray data were establishedby Weissenbergrotation photographs
and Debye-Scherrer powder diagrams. Fe Kc radiation with Mn filter
was used for photographs of the 0, 1, 2, and 3 levels about c and the 0
level about the o axis. Cu Ka radiation with Ni filter produced diffraction
spectra from powdered samples,and the spectra agree with peaks correspondingto the d-spacingspublishedby Smith (1955,p. 665-666),for the
6H polytype. The constants of wurtzite described here are similar to
thosegiven by Frondel and Palache(1950,p. 39), exceptin morphological
development. Also, there is a larger amount of iron substituting in the
structure than in the 6H polytype describedby them. One, single,I mm
crystal of limonite pseudomorphous after wurtzite was noted and examined in a Weissenbergcamera using Fe KcYradiation with a Mn filter.
The resulting lr-ray diffraction line pattern indicates a composite mixture
of hematite and goethite without preferred orientation.
Calcite occurs as snow-white plates intergrown with fluorite and zeolites. Each plate is dominated by the basal pinacoid (0001) and modified
by a rhombohedron, and many plates form a striking pagoda-like stack
As many as 20
with the c-axisin optical continuity within the succession.
consecutiveplates can be in a stack.
Ca-Al zeolites are mostly of typical varieties, although light green
heulandite was found in quartz cavities with stilbite, platy calcite, pyrite
a n d f l u o r i t e . C a u s eo f t h e g r e e nc o l o r i s u n k n o w n ; a : 1 . 5 0 0 , P : I . 4 9 7 ,
' y : 1 . 5 0 4 , a l l * 0 . 0 0 2 , 2 Y . : 3 5 " , r ) v m o d e r a t e ,X , \ a : 3 4 o a n d s p e c i f i c
gravity is 2.20.
The writer is grateful to ProfessorHorace Winchell of Yale University
for continued aid and encouragementthroughout this work. Many suggestionsthat improved the manuscript were made by ProfessorWinchell
and Dr. Clifiord Joseph of Torrington, Connectibut. His sincere thanks
are given to Dr. Joseph,Mr. L. N. Yedlin of New lfaven, Connecticut,
and Dr. William E. Henderson, Stamford, Connecticut, who provided
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many specimens,and to N[rs. Richard L. Armstrong, Yale University, for
the spectrographicanalysisof wurtzite.
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THE DETERMINATIONOF DIOCTAHEDRALMICA AND POTASSIUM
I'ELDSPARIN SUBMICROSCOPIC
GRAIN SIZES
RonBnr C. RnyNoros, JR., ANDPorBn LnssrNc, Dept. oJ Geology,
Dartmouth College,Hanoaer,I{. H.
INrnooucrroN
The method reported here has been used successfullyas a means of
quantitatively determining illite and potassium feldspars in the size
range <10 p and (2 pESD.1 The method was developedusing ground
muscovite standards.Becauseof the structural and chemical similarity
betweenmuscoviteand illite, it was assumedthat the techniquewas applicable to illite-potassium feldspar separations. The term "dioctahedral mica" will be usedhere to describemicas of either illitic or muscovitic composition.
The method is basedupon the differential solubility of potassium feldsparand dioctahedralmica in HCI after heating to 825oC. Heating muscovite to 800' C. for several hours causesa loss of hydroxyl water2 (Roy,
1949).This changein compositionrendersthe muscovite susceptibleto
attack by hot, concentratedHCl. Muscovite so treated yields an insoluble residuethat (1) showsa weight loss of about 50/6, (2) gives no characteristic 10-angstromr-ray diffraction maximum, and (3) contains less
than 10/6 of the potassiumpresentin the untreated sample. Potassium
feldsparsare chemically unaffected by this treatment.
The procedure is useful in the following applications:
(1) Separating potassium feldspar from dioctahedral mica.
I Equivalent spherical diameter.
2 There is some evidence that dehydroxylation

of muscovite is incomplete at 8000 C.
Higher temperatures were not used, however, because of the possible formation of other
potassium-bearing phases.

