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ABSTRACT STUDY AREA

A 50 m long and 2 m thick outcrop of well-bedded ferruginous quartzite from the Early 1A
Cambrian Monkton Formation extends northward into Shelburne Bay from the Vermont
state boat launch. These quartzites lie in the hanging wall of the Champlain Thrust and were
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CLASSES By conducting both manual and auto- RELATIONSHIPS Detailed field measurements
mated statistical analyses, we found five classes and photo mosaics (Figure 8) show that class 1
of features: (1) E-SE/W-NW veins and fractures; vein arrays have instantaneous strain axes (ISA)
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emplaced over the Stony Point Shale during the Ordovician Taconian Orogeny. To build on &/ (2) E/W fractures and wrench faults; (3) NW/SE averaging ~4° less than finite strain axes. Class 2 Key
the work of Stanley (1974), we used a UAV to survey the outcrop from an elevation of ~11m, = fractures and faults; (4) NE/SW veins, fractures, crosscuts class 1. Classes 3 and 4 crosscut classes 1 -5t

and faults; (5) N/S fractures and wrench faults. and 2, but their relationship to each other is in-
Classes 1-3 and 5 shown in Fig. 7A; 2-5 in Fig. 7B. conclusive, and class 5 crosscuts all other classes.

assembled a photo mosaic using Photosynth, and analyzed structures from the composite
image in GIS. In addition, the attitudes of all structures (bedding, fractures, faults, and veins)
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were measured in the field and detailed meter-scale photo mosaics were constructed at key lo- B g - NWiSE (cass 3 strootures | |
. - S ,,, e : , ;“*’ are crosscut by one of the .| Shelburne Boat Access
cations. : W | g . s larger N/S (class 5) wrench ' Grid: 14 Photo: 2
Stanley’s analysis supports the interpretation of two generations of structures, an older pri- g ' -
mary generation forming during the Middle to Late Devonian Acadian orogeny and a younger ) Fndgril il s ¢
. . . . . . . NWY/SE (class 3) and NE/SW e NP RN 2 B 20000 [l e W el e L Tl s ke n T e Sl oL B SR Y Sy NGt s o Vel ol Y inferred fault zone
secondary generation resulting from the interchange of primary stress fields. The E/W orient- R v (class 4) sructures are abn- s §7 e
. . . . \ / ¢ dant here, but their relation- % |
ed wrench faults are suggested to have formed during the first generation, along with frac- ra By , shp i unclear. Gould they 1T s | ~
. . g g ,’ | “ : ave orme contemporane- : rm . 4 St i 3 : : i fracture plane
tures and en echelon arrays, then N/S oriented faults and fractures developed as stress fields -\ ke g ously with one another? M B I S P——— commoyne
became interchanged due to further displacement on first generation faults. The second gen- Gl AR L ) ; " @ romeann i
. . . . . o o o, %g ] 5 ] 180°
eration, however, does not have any associated array features. With the implementation of ke o i | S Figure 7.
photogrammetry, our investigation was able to provide more extensive and detailed data of A 2 Wl IR | A) Rose plot of fractures, veins,
the study area than was previously possible. A preliminary statistical analysis of our field data — N and bedding. B) EAN for fractures.
has identified three distinct groups of structural lineaments, rather than two as previously de- Mod. from Retclife et al. (2011) a ) o % Figure 8
flned by Sténley (.197.4)- o . o . . 10 Knor:ggters 40 Figure 1. : L 12 E Offset allcljnggaults Zt SBA ¥ 0 5 .10 20 Detailed mosaic (Star on Figure 6)
Further investigation will involve a detailed statistical analysis of the azimuths and lengths - At this vantage point vei i e R g IS e e
, ) : , : . A) Vermont state geologic map 3 priisodidadihoivien R B Wy
of all hnoean.lents.der%ved from the UAV MOSaic, as well as a Mohr circle agalyms of field data. with study area identified (red it ENY fetures dlass 2 bt | o e B R 5
By varying illumination angles on digital elevation models (DEM) from LiDAR data we were star)! B) Shelburne Boat crepancies with this observation = SN j
. . . . . . . (see Findings section). >
able to highlight large-scale lineaments within central Vermont. Our ongoing work has in- Access study area (SBA)." Note: . : c 0 N c L U S I O N S & F U T U R E P L A N S
volved comparing the lineament data from DEMs to the structural data from Shelburne Boat E/W faults offset the Champlain .
Access in order to develop an understanding of how this detailed outcrop fits into the context :.,_ Thrust (CT) near SBA. G
of central Vermont’s regional geology. Beyond the regional setting, we are also assessing how @@ & S0 =y 7 @ ) CONCLUSIONS This advanced method allowed us to [ga | Mod rom Himetal. G013}
. o, o . . . . Wik Snas > . . . ow-K Fanging wa
these localized features fit into the Paleozoic-Mesozoic tectonic history of the Northern Appa- Mod. from Ratolife et al. 2011) o N : gain a more detailed structural evaluation at SBA, en- et fault some
lachians and Southern Quebec. hancing our understanding of local tectonics. Stanley rec-
Pl ognized two generations of features at this site, but we  orgovician E High-K Footwall
' TR L ae X - " M NE/Sw oriented (class ) were able to distinguish at least three (Figure 9A): (G1) i
M ET H 0 D S BAC KG R 0 U N D iy are Clostorod ot the PR TR 1 NS orented (dase 5) . class 1 features form from Ordovician ductile metamor-
oy e general AR e T | E phism related to thrust faulting (D1); (G2) class 2 struc-
, A ; o o tures develop from deformation related to the Devonian
° o _ o ° ° _ ° _ § - . :a\ 5 ° ° ° D i
The 1nitial goal for this project was to approach a well-known outcrop using phot(?grammetry 4 - Compared data to Rolofe St.anley s SBA worl.< (1974) | o e -5 Acadian Orogeny (D2); (G3) interchanged stress fields evonian
to re-evaluate the structural context of the study area and understand how this approach pekeiChamplainiy gh - Methods: macroscopic (field data collection via o osn k. 3 form class 5 as the Atlantic opens (D3). Classes 3 and 4
changes data aquisition. The UAV was used at a helght.of ~11 m above the. study area to take u stations) anq microscopic structural analyses | B e 5 ‘ could potentially be related to this transition (Figure 9B).
detailed photos which were then stitched together creating a drone map (Figure 6). Using this g - Two generations of structures:(G1) E/W; (G2) N/S Bl ‘ | 3 Sy
map, we chose significant zones in the field to collect data from and analysed features in GIS. - - G1 related to Acadian Orogeny, forming during g ] CONTINUED WORK Future plans for this project could  cretaceous L;mpmphwe@ o corasl %@%/ﬂampmp&m
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o \ ( U @] ‘ ‘ ‘ ’ *G , 5A| o ¢ & estgaing thse distinct zones o tion event conditions A) (1) Thrusting-related ductile structures form (D1). (2) Fold-
& g \ ) ¢ \ \/ — e D w . coarse-grained sandstone within fon e : - Evaluate regional LIDAR data in order to compare SBA N9 and cleavage developement occur (D2). (3) Fractures de-
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