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ABSTRACT 
The stratigraphic sequence of the Gile 

Mountain and Waits River Formations, 
two major Silurian-Devonian lithostrati-
graphic units in eastern Vermont, has long  

been controversial. This uncertainty has 
given rise to numerous difculties in inter-
pretnig the regional structure of eastern 
Vermont. Extensive sequences of compo-
sitionally graded beds at 19 localities across 

the Cite Mountain belt near Royalton. 
Vermont, show that the Cite Mountain 
Formation is younger than the \Vaits River 
Formation, indicating that the belt is a 
syncline. 
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Figure 'I. Extent of Gile Mountain (I)gm) and \Vaits River 
(Dwr) Formations in eastern Vermont, adapted from Doll and 
others (1961); rectangle indicates area shown in Figure 7, at Royal-
ton, Vermont. 
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Figure 2. Compositionally graded beds of micaccous quartzite 
rhythmically interbedded with garnet-mica schist in Gile Mountain 
Formation, 50 in cast of contact with \Vaits River Formation in a 
pasture 2.8 km west of Royalton, Vermont (bc. A, Fig. 7). View is 
looking north; grading indicates tops to east, toward Gile 
Mountain Formation. S i is parallel to bedding; S 2  is parallel to pen. 
Pen is 16 cm long. 

Geological Society of America Bulletin, Parr I, v. 91, r 282-286,7 figs., May 1980, Doc. no. 00506. 
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. 	 SOUTH ROYALTON QUADRANGLE 
VERMONT 

7. .5 MINUTE SERIES (TOPOGRAPHIC) 
SE 4 RANDOLPH 	QuDRArGLE 
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STOP 1. 	 This outcropping of the Gile Mountain Formation 
displays excellent examples of compositionally graded 
beds. The beds here are very complexly folded and 
topping sense as inferred from the graded beds is 
contradictory. Fisher and Karabinos (1980) suggest 
this location represents a series of minor folds 
(drags) associated with the western limb of a larger 
F1 synform. The location of this outcrop may be, 
situated as shown in the diagram below with facing 
directions showing both a westerly and easterly sense. 
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EXPLANATION 

. Facing direction, based on 
more than 10groded beds 

Facing direction, based on 
fewer than 10 graded beds 

\ Facing di rectiori indeterminate 
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Figure 7. Stratigraphic sense inferred from graded beds near Royaltoii, Vermont, in 
Cue Mountain (l)gm) and Waits River (I)s r) Formations, together with orientation of 
bedding (S,) and schistosity (S 1  and S 2 ). A, B, and C denote localities referred to in text. For 
location of area shown, we Figure 1. 

Formation, but some in the Waits River 

Formation - show tops toward the Cue 

Mountain Formation (Figs. 2, 3). Only 

three beds, presumably on the short limbs 

of minor F 1  folds, show tops in the reverse 

direction. 

At only one locality (B in Fig. 7) does the 

inferred facing direction appear to ConfliCt 

with a synclincal interpretation of the Cue 

Mountain belt. The western part of the out-

crop displays only a few graded beds, all 

topping to the west, vherets the eastern 

part displays many beds, nearly all facing 

east, which give an eastward-facing sense to 

the outcrop as a whole. These east-facing 

beds are affected by a minor F 1  fold with a 

left-handed sense viewed parallel to its 

north-plunging axis, suggesting that these 

beds are on the western limb of a larger F 1  
syn form. By contrast, the many nearby out-

crops, which are dominated by west-facing 

beds (Figs. 4, 5), consistently contain 

right-handed F 1  folds (Fig. 6), suggesting 

that they lie on the eastern limb of a major 

F, synform. Because outcrops with vest -
facing beds and right-handed F 1  folds 

greatly predominate in this area (Fig. 7), it 

seems likely that locality B is on the short 

limb of a local F fold and that the regional 

F 1  synclinal axis lies to the svest, near the 

center of the Gile Mountain belt, as shown 

in Figure 7. 
At one locality (C in Fig. 7) minor F 1  

folds are so numerous that no overall facing 

direction could be determined. However, 

the graded beds show that the downward-

closing minor folds are all synclines, and the 

upward-closing folds are all anticlines, 

coiitrming that the regional F 1  syncline is a 

normal upright structure. 

I)ISCUSSLON AND REGIONAL 
SIGNIFICANCE 

Because of the gradational nature of the 

contact between the \Vaits River and Gile 

Mountain Formations, the consistent di-

rection of tops indicated by graded bedding 

in 1)0th units, and the absence of any indi-

cation of tectonic disruption near the con-

tact, we assume that the two formations are 
in normal stratigraphic contact. Our obser-

vations of graded beds suggest a strati-

graphic sequence opposite to that inferred 

by Em ( 196 p. 70-71) from observations 

of uiiiiior folds and bedding-cleavage rela-

tions, locally combined with graded bed-

ding. However, Ern did not show his 



STOP 2. 	 Compositionally graded beds showing a topping 
direction to the east. These graded beds are 
within the Gile Mountain Formation. The synclinal 
axis lies between Stop 1 and Stop 2. 

STOP 3. 	 Numerous outcroppings of the Gile Mountain 
Formations display cross-sectional views of 
compositionally graded beds most with an easterly 
topping sense. Exposures of the Waits River 
Formation (supposedly older than the Gile Mountain 
Formation) may be seen at the western edge of the 
pasture, however, no actual topping directions can 
be observed at the actual contact of the two 
formations. Such deficiency of field evidence in 
highly folded rock leaves the question of age 
relationship still begging an answer. Two 
possible interpretations (for the evidence here 
presented) are described in the plan view drawing 
below. Synform could be interpreted as overturned 
anticline if statistical count happened to involve 
mostly short limb measurements. 
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STOP 4. 	 Standing Pond Amphibolite. 
This outcropping illustrates the structural 

attitude of the strata on the eastern flank of the 
Pomfret Dome (the strike is north, the dip is east). 

The rock banded and laminated rather than massive, 
there are no pillows; contacts, although not seen here, 
are not baked. Boudinage structures are evident. 
Mineral content is primarily hornblende and plagioclase. 

Origin: 1. Mafic tuff? 
2. .1etamorphosed impure limestone? 

STOP 5. 	 Standing Pond/Gile Mountain contact here is 
(location 	gradational, interbedded. Sulfidic, iron oxide 
R on 	 staining. Contains "coticule, accumulations of 
geologic 	manganiferous garnet and quartz. Mineral resource 
map) 	 potential, may have some relation to South Strafford 

area to the north (see Thresher, 1972). 
Origin: a. Chemical sediments 

b. Stratabound sulfides 
C. Hydrothermal ore fluid mineralization 

STOP 6. 	 Interior of Pomfret Dome. 
Complexly folded cleavage dome structures in 

the Waits River Formation. Primarily calcareous rocks. 
See the associated diagrams from White and Jahns 

(1950) for discussion of nappe development and later 
stage doming: 

STOP 7. 	 Standing Pond Formation on west flank of Pomfret 
Dome. At this location the strike is northerly and the 
dip westerly. This is the "right side up" limb of the 
quaquaversally dipping beds encircling the dome. 
Overturned limbs of the overlying recumbent fold lie 
to the west and north of the dome (see Figures 10 and 
11 of White and Jahns, 1950, for the Strafford Village 
area). 
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Table 1. Comparison of the PomIret Dome and Elizabeth Mine \tineat zation. 
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(a) Block diagram shooing fold pattern of Standing Pond amphibolite in oestern portion 
quadrangle. 

Og = Cue Mountain formation 
Oo s = Standing Pond aniphibolite 
Ow = Waits Ri',cr formation 

DOWE 

(ii) Sketch, looking south, of fold pattern in Standing Pond amphibolite in western portion 
quadrangle Drauing by J L. Snyder. 
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STRUCTURAL SYMBOLS 

' Strike and dip of beds 
O 

 Strike and dip of overturned beds 

ZO/ Strike and dip of foliation or 
schistosity 

Strike of vertical foliation or 
schistosity 

-+- Horizon to I schistosity 

Strike and plunge of linear 
element 

\ Strike of horizontal lineation 

Strike and dip of axial plane 
of minor fold 

' 	
Strike and dip of axial plane 
of minor fold , with strike 
and plunge of fold axis 

Strike and dip of axial plane 

of minor fold, with horizontal 

fold axis 

Top of formation as deduced 

from 

b - primary bedding features 
c - cleavage - bedding relations 
d- drag folds 
p- pillow structure 

antic line, showing trace of 
axial plane and bearing and 

\ 	plunge of axis 

- --9 Syncline 

Overturned anticline, showing 

7 	trace of axial plane, direction 
10 	of dip of limbs, and bearing 

and plunge of axis 

Overturne d syncline 

3..- Strike 	and dip 	of 	joints 

Fault 

Formotion symbols 	as 	on 
geologic 	map ( Plate 	I 
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Field Trip C4 Evidence of Glacial Erosion 
and Dopoaition. 

) 

Stop #1. Glacial TILL deposited as ground moraine. 
4 

This stop is on the college campus behind the construction 
sight of the new language-classroom building. This type of 
glacial deposit (till) is a mixture of many different sizes of 
glacially eroded debris. - Note the fine, grey clay and silt, 
the pebbles and large boulders all mixed together. Such a mixture 
has simply melted out of the glacial ice and remained in one area 
tOtally unaffected by meltwater and, therefore, completely unsort 
Where this type of glacial debris, called till, is spread over 
an extensive area it is called ground moraine, The entire college 
campus is covered with this clay-rich glacial till. Contrast thiE 
type of deposition with that which you, will see at stop #4a. 

Stop #2. Glacially scoured bedrock surface on exposure just west of the 
campus on River Road, 

Note the following features produced by the scouring (sand pap€ 
action of a moving mass of glacial ice. The rock debris (sand, 
pebbles, etc.) frozen in the sole of the glacier scour the 
bedrock surfaces over which they move producing: - 

a, a smooth polished surface 
b, elongated scratches (striations) 

) 	 c. elongatedcves and ridges. 
• 	 0• 

Note the direction of elongation of the striations and' 
In what direction did the glacial ice move? 	- 

Compare this with the elongatfeatures you will see at stop #3. 

Stop #3. Drumlins 

This stop is in the Black Mountain Drumlin Field near SandanonE 
(Experiment in International Living) on the Black Mountain Road, 
Brattleboro, Vermont. 

Note the sounded turtle-back shaped hill. This hill is about 
1500 feet long and 600 feet wide. There are several hills of 
similar dimensions in the immediate area. The long dimension of 
each hill is aligned in a north-south direction. 

j 	 -3 
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A water well drilled into this hill pcnetrated 300 feet of 
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Stop #4. Glacial Outwash sands and gravels, and a Kettle Hale 
depression in the outwash plain. 

a. Note the stratified sand and gravel in the bank behind 
the Whitcomb Concrete Block Company, South Main Street, 
Brattleboro. These sands and .gravels represent a portion 
of an extensive outwash plain formed by coalescing 
alluvial fans that spread out in front of a melting 
glacier as the eroded debris was carried and sorted by 
numerous meitwater streams. These are called GIACIO-
PLU'VIAI deposits. 

b. Note large, circular depression in the outwash plain near 
the Brattleboro Union High School. There are no streams 
feeding into or draining out of this depression. The 

- - water represents the level of the water table in the area 
This depression is called a KETTLE HOLE. A kettle hole 
is formed when a large block of ice breaks off the front 
of a melting glacier and, is subsequently burned by 
rapidly accumulating sands and gravels that form the 
surrounding outwash plain. As the block of ice melts, 
the overlying sediment slowly slumps into the void. Thus 
a circular depression is all that remains where the ice 
block once - stood (see cross—sectional diagram below). 
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