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Ba se m a p m o d ified  fro m USGS Topo Map Vector Data (Vector)
14979 Fannettsburg, Pennsylvania 20190920 for 7.5 x 7.5 minute
FileGDB 10.1, whic h wa s pub lished  b y the U.S. Geo lo gic a l Survey,
N a tio na l Geospa tia l Tec hnic a l Opera tio ns Center, o n Septem b er
20, 2019.

Hillsha d e crea ted  fro m  DEMs d erived  fro m
lid a r eleva tio n d a ta  c o llected  fo r the Penn-
sylva nia  Geo lo gic a l Survey PAMAP pro gra m
in 2007 a nd  d istrib uted  thro ugh PASDA a t
http://www.pa sd a .psu.ed u/.

N AD 1983, UTM Zo ne 18
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O &

10½°Area s o f c a rb o na te b ed ro c k b a sed  o n field  m a pping b y Aa ro n D. Bierly, 2013–15
a nd  2020.

Digita l m a p pro d uctio n b y Ca ro n E. Pa wlicki a nd  Aa ro n D. Bierly, Pennsylva nia  Geo-
lo gic a l Survey, 2022–23.

W a ter b o d ies a nd  flo wpa ths m o d ified  fro m  prelim ina ry d a ta  crea ted  b y Ellen Fehrs
o f the Pennsylva nia  Geo lo gic a l Survey in 2022 fo r the Pennsylva nia  Hyd ro gra phy
Da ta set (PAHD) using QL2 lid a r eleva tio n d a ta  c o llected  for the U.S. Geo lo gic a l
Survey in 2019 a nd  d istributed  thro ugh PASDA a t http://www.pa sd a .psu.ed u/.

Clo sed  d epressio ns a nd  sinkho le lo c a lities interpreted  fro m  hillsha d e a nd  selected
field  c hec ks b y Aa ro n D. Bierly, 2014–15.
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ADJOINING 7.5-MINUTE QUADRANGLES

This pla te is pa rt o f Ma p 23–07.0, a  pub lic a tio n o f the Pennsylva nia  Geo lo gic a l Survey. In
a d d itio n to b eing reviewed  b y sta ff a t the Survey, it rec eived  two externa l peer reviews. The
pub lic a tio n inc lud es a  PDF file o f the m a p pla te a nd  a  GIS file geo d a ta b a se c o nta ining the
geo lo gic d a ta  used  to crea te the m a p. A b ed ro c k geo lo gic m a p a nd  a  surfic ia l geo lo gic m a p o f the
Fa nnettsburg qua d ra ngle ha ve a lso b een pub lished  (Ma p 23–05.0 a nd  Ma p 23–06.0, respec-
tively). Links to d o wnlo a d  these repo rts a re in the Survey’s list o f pub lic a tio ns, whic h is a va ila b le
a t https://www.d c nr.pa .go v/Geo lo gy/Pub lic a tio nsAnd Da ta /Pa ges/d efa ult.a spx.

This geologic map was funded in part by the
USGS National Cooperative Geologic Mapping
Program under STATEMAP award numbers
G13AC00233, 2013, and G14AC00168, 2014.

DISTRIBUTION OF SINKHOLES AND
KARST-RELATED CLOSED DEPRESSIONS

WITHIN THE FANNETTSBURG
7.5-MINUTE QUADRANGLE, FRANKLIN,

FULTON, AND HUNTINGDON
COUNTIES, PENNSYLVANIA

BY
AARON  D. BIERLY

PEN N SYLV AN IA GEOLOGICAL SURV EY
2023

Map 23–07.0

A perennia l strea m  (fo regro und ) flo wing o ff the ea st sid e o f
Tusc a ro ra  Mo unta in d isa ppea rs (go es subterra nea n) d o wn a
fra cture in the d o losto ne b ed ro c k. The d ry strea m b ed  in the
b a c kgro und  c a n b e tra ced  d o wnslo pe for 0.17 m i b eyo nd  this
po int (see photo gra ph B1).
Coordinates: 40.04744°, -77.86745°

A

Pinna c le d evelo pm ent in the Bellefo nte Form a tio n o n the
no rthern sid e o f Pa th V a lley. N ote the d ry strea m b ed  with a
tree gro wing o ut o f it in the m id d le fo regro und  o f the pho to-
gra ph. Ephem era l strea m s in ka rst terra ins o ften o nly flo w
d uring torrentia l ra in events.
Coordinates: 40.04626°, -77.86681°

Land managers should be aware of these natural drainage-
ways and avoid building in close proximity.

B

A rec ent sinkho le o n the no rthern sid e o f Pa th V a lley within
the Bellefo nte Form a tio n. This sinkho le is a ppro xim a tely 6 ft
d eep a nd  8 ft in circum ference. Its wa lls a re c o m po sed  o f
c a rb o na te resid uum . The b ed ro c k thro a t wa s no t o b served  in
the b o tto m  o f the sinkho le. N o te the und evelo ped  a nd  na tu-
ra l la nd sc a pe a ro und  the sinkho le.
Coordinates: 40.04626°, -77.86681°

Sinkholes are a hazard to infrastructure stability and public
safety. It is highly recommended that any future develop-
ment in the sinkhole-prone areas of the Fannettsburg quad-
rangle includes a thorough subsurface investigation and
water-runoff plan to mitigate increasing the occurrence and
density of these sinkhole hazards.

B

A spring full o f wa tercress em erging fro m  a  lim esto ne o ut-
cro p o f the Cha m b ersburg Form a tio n. An a b a nd o ned  spring-
ho use c a ptures a  sec o nd  spring a ppro xim a tely 25 ft south-
ea st o f this lo c a tio n. Both springs a re a t the hea d wa ter o f a
perennia l trib uta ry to W est Bra nc h Co no c o c hea gue Creek.
Coordinates: 40.02473°, -77.87096°

C

Two springho uses c o nstructed  o f lim esto ne a t W illo w Hill.
The springs a re pro d uc ing fro m  the Cha m b ersburg Form a -
tio n. The springho use to the right m a rks the hea d wa ter o f a
perennia l trib uta ry to W est Bra nc h Co no c o c hea gue Creek
tha t runs pa ra llel to portio ns o f Stec k Ro a d  a nd  Creek Ro a d .
Coordinates: 40.10681°, -77.78965°

D
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The sequentia l geo lo gic a l d evelo pm ent o f a  sinkho le, a s m o d ified  fro m  Geyer a nd  W ilshusen (1982, Fig. 6, p. 8) a nd  sho wn a b o ve, is a s fo llo ws:A. Over a  lo ng perio d  o f tim e, c hem ic a l ero sio n fro m  a c id ic
wa ter fo rm s a n irregula r b ed ro c k surfa c e a nd  d evelo ps d isso lutio n c ha nnels a lo ng b ed d ing pla nes a nd  jo int fra ctures in lim esto ne- a nd  d o lo sto ne-d o m ina nt form a tio ns. These c ha nnels b ec o m e c o nd uits fo r
tra nsporting wa ter, whic h is eventua lly d ischa rged  a t the surfa c e a s springs.B. Co ntinued  c hem ic a l ero sio n fo rm s a  vo id  in the b ed ro c k, a nd  o verlying c o m pa cted  surfic ia l sed im ents a nd  so ils fo rm  a
brid ge o ver the vo id .C. The brid ge b egins to ero d e. Rea so ns for b rid ge erosio n inc lud e fluctua tio ns in wa ter ta b les, c ha nges in surfa c e d ra ina ge, hea vy ra in events, a nd  stro ng vib ra tio ns.D. As erosio n
c o ntinues, the c enter o f the brid ge thins signific a ntly.E. The b rid ge thins to the po int tha t it c a nnot ho ld  its o wn weight a nd  c o lla pses, form ing a  sinkho le.

Sequential Development of a Sinkhole
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