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Frontispiece. Wading pool, Warm Springs, 
Virginia. The warm wa:ter bubbles up from 
gravels of the valley floor that overlie 
solution channels in the Beekmantown 
carbonate rocks below. 



Plate A. Thermal pool on the 
grounds of The Homestead, 
Hot Springs, Virginia. 

Plate B. Warm water.springs 
(17oc, 630F) 1\ kilometers 
south of Bridgewater, in 
the Shenandoah Valley. 



Plate C. Felsitic sill~like intrusion 
(arrow) exposed :in Hightown quarry, 
Highland County, Virginia. Youngest 
dated igneous rock in Eastern U.S. 
(47 million years). Sample A-1 
described in Appendix III was taken 
from this site. 
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Plate D. Vertical felsitic dikes having 
stro'ngly trachytic structure cut the 
body of Plate C:, and are believed to 
be still younger. Sample A-2 from this 
exposure is described in Appendix III. 



Plate E. Wa t ers from Falling Springs have 
built up extensive travertin e deposits 
that rim the south e nd of Warm Springs 
Valley . The flow discharges from Warm 
River Cave at l7°C (6 5°F); however, in 
the inte rior of the cave, water temper­
atures have been measured that exceed 
37°C .{100°F) . 
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PLATE I: Textural Differences Between Al & A2 

Al: Random orientation of mineral grains . 
Phenocrysts of; albite light, biotite black. 
XN, Xl2· 5 

A2: Parallelism of mineral grains, zoning shown 
in albite phenocryst . 
a =albite, b =biotite, XN, X12· 5 



PLATE II : Tex tm::al C omparison of A.l ~ A2 At High Power 

Al: illustrates very variable s ize in phenocrysts, 
and interstitial character of feld spa r microlites. 
P = phenocrysts (mainly albite) M = microlites . 
XN, X78· 75 

A2: Biotite phenocryst in a ground mass of strongly 
aligned albite lath s . 
b = biotite, g =ground mass. XN, X'78 · 75 



PLATE III: Multizoning & Strain In Albite Phenocrysts 

A l : Multizoned albite phenocryst (a) surrotmded 
by randomly orientated smaller phenocr ysts 
with interstitial microlites. 
XN, X31· 25 

A2:· Multizoned albite phenocryst (a ) in a trachytic 
matrjx of a lbite laths . 
:h'l-.I , X31· 25 



A o . v. 

PLATE IV: Layering In Travertine 

Layedng of calcium carbonate crystals i.n 
travertine, from very fine- grained (bottom 
center) to medium-grained (top) monochro­
matic light. 
X31· 25 

A3: Same as above, but with crossed nicols. 



PLAT E V: P isolitic Travertine 

A3: Pisolitic aggregate in monochromatic light . 
X31· 25 

A 3: Same as above with c rossed nicol s. 
Shows radiating fine carbonate grains wi thin 
each ovoid. 
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PLATE 4 

EXPLORATION, 

TECTONIC MAP 
VIRGI NIA ¢ WEST VIRGINIA 

Plate 4. Tecton ic map o f the thermal region, s howing map ped faults (Thrust p l ates shown by "T" ) . 
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'<>' AMAX EXPLORATIOJII , IJIIC. 

Pl ate 6. Ti..-ne-term an.oma lies in seconds , representing delays i n time of trave l of seismic 
----wave'S ascending f rqm the Moho . Linear contours d efine mean crustal ve l ocities in 

km/sec assigned in computing the crustal thic.lcness model of P l a te 7 . (F r om James, et al., 
1968 ) 
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Plat e 8. Req i o nal Bouguer gravity map of the thermal area, canpiled from Wool ard 
~inq (1964) and the U. S.G.S. transcontinental survey (1968) . Contours are in 

milliqals. 
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Plate 9 . Bouguer g ravity, detailed surveys in the thermal a.rea . The l arger a.rea survey is by 
Johnson " Pea r son (1972) and the strip, enlarged in the inset , is by l<u l ander & Dean (19 7 2) . 
The base of the former corresponds to the base of P l ate 8; while the base o f the strip 
differs . Contours are in milligals. 
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~ 1968) • No attempt has been made to join the contours of the two surveys. 
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Plate S. Thermal springs, heat flow values and deep wel l locations . Documentation o! aprinqs appear 
~n Table 3. 
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