Stratigraphy of the Central and Northern
Shenandoah Valley, and Eastern West Virginia
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Plane Table Map of the Section at
Briery Gap Run

Dennison, John M., 1988, Devonian Delta East-Central West Virginia and Adjacent

Virginia: Geologic Field Trip Guide, Sponsored by Appalachian Geological Society,
for 1988 Eastern Section Meeting, American Association of Petroleum Geologists
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Allen and Friend, 1968, Deposition of the Catskill Facies

Walker and Harms, 1971, The "Catskill Delta”: A
Prograding Muddy Shoreline
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Isopach (thickness) map for the Catskill clastic wedge. Note that the thickest
(deepest) portion of the clastic wedge is in southeast Pennsylvania and that it
thins (shallows) to the west and southwest.. The cross section at the top is
along line A-B and shows the rapid thinning of the clastic wedge .
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TUSCARORA THICKNESS

contour interval: 100 ft




Y - g - D :den s$)00.g 1234S
l\/\I d

EET)
JeeIH AW
Pappadqeau)|

epuei | Binquip3

eeEYe
feeu oW
PepPeqqeau|
Z seovouan

JAMO"

seouenbes munog
S108m |
Pprdensy
Y ool

'I'I-I:I-I.I'-I"I'I.l n lll l l

Binqsuibe eppn

SSINHIIHL TVLIDL
0082 |

and
Bingsun.epy
Jaddn

e
QA Sﬂwﬂ_“,_
g
g JBARU) —
£ 15
B g | BB M
u 03\.,_%.3 2k 2 g
3 ST ,. .. m
V NOLLDI§ V207
NIVINNOJW NILLNNYSSV]

1svg

seouenbes o
fpowwny ey ot

alAspaay

WNoog pur
speq-y Jeund
Abnog ebue)
WEPUNGE YUY

s6 zab oygne
X earogouan

a0 dEu
GINCIPUPS
Py FRMG

obamsO

\\. @ s@0RouIT EIOXE
o -35N]

UBLINS | UBRMOPIO

I'H asoy

Q sepEo

Bjagy

g NOLLD3§ V207
dvn) $H0Yg

L
W) 4 006

BEINEN0ES
Rasowiminy

aunspaay

B|$S0) SULELL
NS PEO| M
9 peppa) 88042
‘you 2k ‘feag

SSANNIIHL WI0L 1334 Qb

BRILUNP

seown mnBury
PUE SMGI00G
‘seousnbessnd Gn4
‘P EYSes ped
deep pappaqueau
[4: EEE ey

a sy
= o
S2IMINKs = O
AGMO1-d BrACY APUGE = &
A EYs 6 pas = T
g SR o =

D NOLLII§ 1¥207]
AITIVA ANVIWYAD)

ueLInjiS Al1eg pue ueiaoplQ 317 01 Pl - 104 193Y§

15IM

Y11eg ayl Jo UONNJOAT - OSZ A80j0an)
uiseg uelyoefeddy [enuad) ayl Jo UOIINJOAT

el o] weybuy oy of
euGiip 5 00 U IRIPURY RAIRA WRULDT Wl B 35 F
0] N © Buoje webeip a5ua) e woy s80| du}s sy Y~

wusi

pue Ay

vlurAjAsuua j

uenpS | ueRMopIO




J1oo]4

[suueyD oyeutmIo(]
mwwwmu_uu&
$aDe4
(sajpunuop . [eprL.
1q5) “Sutppaq ssow ysnogiwuvyd _OM:mr_U m.uh.mm
a]D28 2FID] JPUOIPANPIL] 10 -TU[) | 99 .hu % 0.“...‘ aqoT eljedq
qnoySDAN SYS snoanbeqn L 1€PLL \
s iy s By e Ao T wm pdf o
sajddi fig paddvo &m.ﬁ.&%wcu:ﬁaﬁu« E._um_vm_ﬁumm_m H \_.& stegy
Sunclchp Apeldaps (Buyoadnu f7) T /H/W. u_.ﬁm e u & ysemg
— ! .5 U2ALL(T
suonDUIUD] J2]|p4Dd padnpul daDAA 1 |eadeqng m_u u axe g m_u_ S Cmmuo
“suIppaq
“sseue|d papels pue ssg| padnpul WLIOIS
[BUOII3IIPIq uowwod sulnodg ‘¢
m_.m:m _p,,o..._ 7l Buippag-x ygnon/seueid yniy g
suoneulwe| SpUES Ue3pd "paw/aul] |
3 Spaq 5s0.0 :
teuejd suiddip SadUaNpUI WI0I§ < ‘
SUoIeUIWE PIEMEDS IJSUE 3noly [euompalip put S Aunwiwod [issoj 93el3 3siaAlq ‘§
13AOYSEM ULIOIS| 41 01 [ayjesedqns a|dnmpy 1 uopeq.niolg < uoneqiniolq suoag ¢
saunp palelauad spuvs 5o) "JJLIp JUA.LIND juawdorPAap Jeg < Spaq pajeulwe| Jeueld ‘7
puim [eategns iU %Ej I pue saaem Suisuniq SaDe) 9|qelieA AlY3IH Syjis/spnul spues aul{ |
; yoeaq J1IuIm .
: oBJoJOYS 20RJoJOYS IIPPIN 90RJIIOYS JIMOT L, > JIPYS
Jaddn e il 3 A
7 Yoho.i] “ sialaw
: yoeag Joumns| oot ens ¥ B 02-01
w it : munw mwaw\mummnmm\mm T T T T T T R 9pll MOT
g T O P S S P T R S 5
5 V; 9pIL _,_o_Iq
S¢ ssung | 1jealg
i _ , AJJUBUIWOP $94N3oNJIS [eDISAYd = AJJAIDE 9AEM USIH
\_ NS $9.N30N13S D1Us501q pue [edISAYd = AJIAIIDE JAEM MO
mzomjs\mmam | 9WI3al MO[J YyIIm AleA Sadeq
oJoys)org  OJOYSdJ0] 90RJoJOYS

SNILSAS TYNOLLISOdI(] GNVIS] HIIHUVE/HOVAg

uone.1agsexy [edILIA Jealn)



Prograding Beach/Barrier Island Sequuence
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Silurian-Lower Devonian Stratigraphy of Western
Virginia/West Virginia
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SILURIAN AND EARLY DEVONIAN CENTRAL APPALACHIAN BASIN
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(evaporites
and carbonates)

Central
Appalachian

K - Silurian-Early Devonian (438- ~385 Ma)
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Cambrian

and older
10CkS

Taconic mountains are eroded, and the piedmont where the mountains once stood, is a low peneplain. West of the modern Blue Ridge the orogeny end is marked by the Tuscarora/Massanutten
quartz sandstones. They and their equivalents blanket the entire region from New York to Tennessee.
The foreland basins are now replaced by the shallow Central Appalachian Basin bordered in central Ohio and Kentucky by the Cincinnati arch, while its eastern shore lies somewhere in today's
Shenandoah Valley. Laurentia is positioned in the latitude of southern tropical deserts. Hot, dry climates and rapid evaporation results in a widespread salt deposition (Salina formation, mostly halite
and gypsum). Rimming the edge of the salt basin is carbonate deposition, such as the reef and shallow shelf Helderberg group, and tidal flat Tonoloway formation.



€——————— dubsidence e——————

SAATS Models for a Foreland Basin: the Catskill
Clastic Wedge

Virginia/ W. Virginia line
(approximate location)

Craton

i

Brallier

Needmore & Millboro

Hampshire

Richmond

(approximate location)

Hinterla

N NN
Greenland Gap ThrIISt StaCk

aaS—

— -1
Erosion or subaqueous

—_ dubsidence e—me

accommodation
Coast L1 o
£
------ \—~
-2 2
-8 g
~
38§
E3
ER
4 S
S
<
5
6
Deposition
Regime

LS. Fichter 2015

v

Time

Model C

N
Fluvial

.
>

Submarine
Fan

LS Fichter 2015

Time

————— JUbSsIgence e—————

Model B

-----

LS Fichrer 2005

Time




sourceland several
10's of miles east
Millboro: basin shales

. Hampshire
craton and epicontinental | | [Forekrnobs | Meandering River
——

sea west to Ohio/Tennessee | Storm Shelf

" Brattier

| Submarine Fan

Millboro  wrsidivy. 7

Basin \

Neealmore
Early Deep Shelf

“re: Oro

enic formation®

asin

{} A
cross section along

Subsidence line A-B showing

thickness changes in the
Catskill clastic wedge

. Coarse ss, silt, shale. Channels. Plant fossils Begin Alleghenian
3 Mauch Crunk common in places, Coal glOmgpn%
i GREENBRIAR Carbonate dominated (oolites, biosparites) Orogenic Calm
Pocono f%l Quartz sandstone & conglomerate; coarse,

GREENLAND GAP

KASKASKIA

(former Chemumg FOREKNOBS . | Thick hummocky sequences; at top interbed-
SCHEER ded red and green fine sands and silts

c

.f's ORC Tull

g w0 900 Derkgroytobla and fine sand

> 0-500

Q0 - - 00-  Olive gra and and sha

Q DMOR Tioga bentonite 0
LITTTI Wallbridge Unconformity L

- | Quartz arenite; white, gray, tan;
ORisKaNY 125 | qhapeiies ¥, 810 ~

Distribution of the Mid-Late Devonian Catskill foreland basin and clastic wedge, and the Early
Mississippian Pocono foreland basin and clastic wedge.



Strip Log From the Base
Of the Hampshire Formation
(Devonian), Shenandoah Mountain,
Pendleton Co., West Virginia
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Greenland Gap - Hampshire Transition, Rt. 33, Shenandoah

Mountain, Pendleton County, West Virginia
Upper Half of Section

Section - crevasse splay
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During a flood the river e
suddenly shifts into the
area dumping mud balls /< Guardrail
and sand onto the
soft bay muds causing -~
loading and mud o
Meandering injection. Multiple =
) oint bar ©
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eequences Section ends
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top of the \3
mountain. NAR
‘ ;’""-‘,\Drain—62m
NN
Bay or \\8 ‘"‘\!‘“Guardrail
Nearshore
Section )
Shelf begins here \\\
Crevasse River has moved into the nearby area; this
Splay facies may represent one major flood event.
In this part of the section marine and
Fluctuating terrestrial influences are struggling for
Nearshore/ dominance. Th'e area may hae been a 5mI3H
) embayment adjacent to a broad prograding
Terrestrial  fluvial meander belt. When the river
Conditions Meanders close flood deposits washed into the
bay. When the river migrated away marine
conditions reestablished, including sand shals
migrating into the bay.
Establishment of prograding muddy shoreline;
H first red sediment since the base of this
Prograd/ng section; very thin bedding, fine clay drapes,
Muddy some mud cracks, and root traces. A river
) has migrated into the nearby shore area and
Shore//ne associated alluvial plain progrades out into

the shelf with successive floods building the
muddy shoreline.

S HE L F

Flood/storm generated sand body?

Mud dominated shelf with tiny silt lenses.
Sea is regressing; lack of sand is due either
to a river having moved downshore, OR this
area is an embayment and river mouth bars
are too far offshore to readily enter the bay.

Lynn S. Fichter, James Madison University
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(mostly covered)
Crinoids

Oscillation
wdbabug ripples

L0 Laminated

(section continues
down mountain)

S H E L F

Migrating sand shoal. Fining and thinning upward.

Reestablishment of the mud-dominated shelf following
abandonment of the submarine channel below, Facies V.

River Mouth
Bar

Abandonment of river channel, and final reworking of the
bar/shoal sands.

right next to highway)

Submarine
Fan
Feeder
Channel

Final stages of submarine channel filling with several
small scours, One channel choked with small logs and

Deeply scoured submarine fan feeder channel cutting
across shelf. This channel, at this point, results from
the fortuitous juxtaposition of two evente: (1) a river
channel migrating onto the shoreline directly onshore
from this point, at the same time, (2) a large deposit
of quartz conglomerate,

unroofed in the source area is fed onto the shelf
scouring out the deep channel. The quartz
conglomerate is a relatively short term event for
although some quartz pebbles show up downsection,
they fade out before

the top of the channel deposit and not appears
farther upsection.

+— (section here is exposed

Storm
Dominated
Deep,
Distal
Shelf

Outer shelf shales and thin sands penecon-
temporaneously slumped and folded into the side of a
large submarine fan feeder channel Facies V.

Multiple thinning and fining upward sequences, some
hummocky, some with flat laminations. Sea level has
risen from the last facies. Sand bars here are either
the last remnants eroded from the river mouth bars, or
sands lateral and offshore to the major sand bars
(Facies Ill).

—>

Storm
Dominated
Deeper
Mid-
Shelf

Storm shelf dominated by migrating hummocky sand
bars. From Facies Il this is a deeper environment likely
due to a sea level rise. Flute casts, meter thick
hummocky units, and quartz pebble lags indicate the
high energy on the storms. Sands and gravels are
probably migrating down the coast from river mouths.

(Section here is exposed in a notch
cutting back away from the highway)

Shallow
Nearshore
Shelf

Mud dominated. Occasional sands brought in by
storms and reworked into hummocky lenses. From
Facies | this is a transgression of the shelf across
the nearby coastal mudflat. Due either to a sea level
rise, or because the river supplying the flood deposits
has shifted down the coast or been abandoned.

Muddy
Shoreline

Muddy shoreline built by a prograding alluvial plain,
which, flood by flood, builds the shoreline farther out
into the sea.



Interpretation of a channel-levee-crevasse splay-floodplain sequence
in the Hampshire formation, meandering river system along Rt 33

in Pendleton County, West Virginia.

Lynn S. Fichter, Steven ]. Whitmeyer, Christopher Bailey, William Burton, 2010, Stratigraphy, Structure, and
Tectonics: An East to West Transect of the Blue Ridge and Valley and Ridge Provinces, The Mid-Atlantic Shore to
the Appalachian Highlands: Field Trip Guidebook for the 2010 Joint Meeting of the Northeastern and

Stop 24 Southeastern GSA Sections of Northern Virginia and West Virginia

Mite 22.6 N38°35° 19" W79° 10° 057 Shallomly east-dijpprng Hampstire fm., featuring levees and crevasse splays of a meanderning river system.

(Blonite slickenlines can be seen on some bedding planes. (add. note: outcrap /s about 7 1/2 to 2 miles down from the crest of the Shenandoalh
mountai - Va-Wha border - on the West Virginia size.

-




Interpretation of a channel-levee-crevasse splay-floodplain sequence in the
Hampshire formation, meandering river system along Rt 33 in Pendleton County,
West Virginia.
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Normal Flow Conditions Low Flood Conditions
A Levee B The outcrop is an almost perfect cut through

a channel, levee, crevasse splay, floodplain of a
meandering river system. The point-bar side of
the channel is below the road level. The fact
that this is even preserved implies that it
represents an oxbow (cutoff meander loop);
otherwise it would have been eroded out as the

& \ : channel continued to erode laterally.

High F'o.n.d cGndiﬁa“s The cut bank is visible from the ripped up

nature of the sediment on the outside bend, far

left side of the channel. The levee is the more

resistant, dipping, interbedded wacke sands, silts, and clays next to the channel. The more resistant wacke sands are large, peak-floods carrying coarser debris over the top of

the levee. The crevasse splay consists of finer silts and clays dipping less than the levee and extending laterally farther from the channel. Finally, distally, the clays have taken
on the attitude of the underlying thick sandstone (used as a datum line) indicating we are off the levee/crevasses play slope and out on the floodplain.
Superficially, the beds above and below look uninteresting, but contain numberous scours and reactivation surfaces indicating other river behavior.




	Strat_Column_color.pdf
	1-BrieryGap-to-Franklin-Figs+data-Fall2020
	Exercise_Handouts



