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B0 v OB GEOLOGIC DESCRIPTION UNIT ENVIRONMENTAL CHARACTERISTICS 5E GEOLOGIC DESCRIPTION ENVIRONMENTAL CHARACTERISTICS'??3
; sk o s ohtoalive. s : Record for one water well reported. Water well depth is 260 ft. Casing depth is 52 ft. Light-olive-gray, olive-brown, and dusky-yellow shales, siltstones, and
Grayish-red, brownish-gray, light-olive-gray, yellowish-gray, and dusk
lly h 1’ N & y:i & s sray, dy e e y’d d Y Water yield is 6 gal/min. very fine grained sandstones; interbedded, brownish-gray, grayish-red,
yellow shales, siltstones, and very fine grained to fine-grained sandstones FOREKNOBS and reddish-purple hematitic sandstones. Shales commonly display a
. . . e, . . . purp y play . . . . . .
and medium-dark-gray to light-gray coarser grained sandstones and con- Cut-slope stability is good in siltstone, sandstone, and conglomerate; fair in shale due . . . — No water well data available. Yields estimated at 5 to 30 gal/min. Water is potentially
FORMATION R . . e rosy-pink sheen. Shale horizons range from 0.25 to 5.2 ft thick. Brown A .
glomerates. Conglomerates are composed of rounded, quartz granules and to rapid disintegration. Foundation stability is good where excavated to sound bedrock; brachiopod init t the t £ the f tion f 1 distinct high in iron and manganese. Water is moderately hard.
11 pebbles. Basal contact defined at base of lowest medium-grained to foundation should be kept water free. Weathered shale can be excavated easily; exca- rachiopod coquinites a © top o ¢ formation form along Qisinc ire : : :
small p E . i ; e el Tt or Df ndat v def pl v b : Good face doa Vs horizons as small, channel-shaped lenses that are up to 1.25 ft thick. Cut-slope stability is good to fair with some rockfall and shale-chip rubble accumula-
Z}(:rchoallf{se ﬁraﬁne s?n stone or c;)pg:hmera 3. nly e lowes 0 vation is generally difficult in other strata. Good surface drainage. The Centre Sandstone Member is a hematitic sandstone horizon, esti- tion at toes of slope. Steep cuts can be maintained. Potential for rockfalls if steep cuts
€ Foreknobs Formation 1s present in the quadrangle. Good source of random fill and may be a source of brick raw material. mated to be 35 ft thick, that makes a distinct topographic rise in the are made in the Centre Sandstone or other thick sandstone sequences. Foundation
= formation. These sandstones are generally moderately well sorted but stability is good where excavated to sound bedrock. Good surface drainage.
Uppfer 695 to 765 ft cons.ists of pale-red, grayish-red, light-ol.ive-gray, F can be poorly sorted,.generally very fine to fine grained but can range Good source of fill, fair source for expanded light-weight aggregate and structural clay
medlum-dzjlrk-gray, yellow1sh-gra}y, and dusky-yellow shales, siltstones, ’ / up to very coarse gralned, commonly bfaar pale-red clgy.stone clast§, and | products; hematitic sandstone beds have been mined in other parts of the state. Inactive
and very fine grained to fine-grained sandstones. Sandstone beds are 0.1 : all - | may contain fossilized burrows or feeding traces. Individual beds in the | borrow pits within the study area.
to 1.4 ft thick with intervals up to 20+ ft thick and may contain crossbeds ” e . ) . < | Centre Sandstone range from less than 0.1 ft to 2.5 ft thick. Basal con- 1
or laminations. Shale and claystone intervals range from less than a foot BRAIKLIER AND Records for six wa.ter wells reported. Water wells ran'ge frqm 154 to 654 ft deep; meFl1an ¢ | tact is at the top of the highest sandstone in the Tuscarora Formation.
to several of tens of feet thick. Sparse crinoids, brachiopods, bivalves, and HARRELL depth, 229 ft. Casing dep.ths range frgm 63 to 105 fti median depth, 84 ft. Water yields D | Total formation thickness is calculated to be between 585 and 730 ft.
plant fossils. Lower 1,070 to 1,175 ft consists of light-olive-gray, yellowish- FOR TIONSA range from 2 to 30 gal/min; median yield, 12.5 gal/min. =
gray, and medium-dark-gray shales, siltstones, and very fine grained . UNDIVIHED ; Cut-slope stability is fair to good; steep cuts can be maintained except in weathered n Light-gray to white sandstones and quartzites, locally stained grayish-
sandstones. Sh.ales. may be laminatgd and silty, and rarely contain poo.rly : shales. F’ou’ndation stability is good where e)’(cavated to sound bedrock. Easy to mod- red to reddish-purple. Generally planar bedded, may have ripple marks Records for one water well reported. Water well is 500 ft deep. Casing depth is 80 ft.
preserved marine invertebrate fossils. Beds are up to 0.4 ft thick. Silt- j ) erately difficult to excavate. Good surface drainage. and crossbeds. Sandstones are fine to coarse grained and can carry scat- Water yield is 12 gal/min. Its high topographic position makes the Tuscarora Forma-
stones and sandstones may be lam.lnated; beds range n thickness f?fom e A 4 ‘Dbh Good source of road material and random fill. tered, very coarse sand and granl}les. Scat.tered conglomeratic horizons tion unfavorable for high yields. Water quality is usually good. Water is soft.
less than 0.01 to 1.0 ft. The formations are topographically characterized P f and lenses are generally a few inches thick but can be up to 1.2 ft Cut-sl tability i I d: stability is fair where bedding is steeoly dippi
by deeply incised headwater ravines and gullies. Neither the basal black % ‘u thick. Small, pebble-sized claystone clasts observed at one locality. Rare u —Sc(ljpehs ability 1s gden?ra y i‘?i{ ; stabi 1dy 1; air where ; ng 1Sdsbef1p yk 1pping
shale of the Harrell Formation nor the basal contact was observed. Total g’ bedding-parallel burrows or feeding traces and vertical burrows (Skoli- tOVt\"ar s td'i’f'cutit-lrt(:urlldatlz’p lSdta 1(12?’t 12%?9 l\;V eée e(iicav?te ;0 sound bedrock. Exca-
thickness is calculated to be between 1,765 and 1,940 ft. o thos?) were observed. Bed thickness ranges from 0.1 to 6.1 ft, with most vation 1s dutheulit; boulder helds add to dithcully. trood surlace drainage.
beds between 0.75 and 1.5 ft thick. The basal contact was not observed Good source of road material, riprap, aggregate, embankment facing, building stone,
Dominantly light-olive-gray to yellowish-gray shales, siltstones, and sand- in the quadrangle. Thickness calculations for the formation average and silica for refractory brick. Blocks used in foundations of older buildings in the area.
stones. Shale beds are less than or equal to 0.25 in. thick and can occur Recqrds for three water Yvells reported. Water wells range frorp 204 to 398 ft deep; between 400 and 650 ft, but the formation may be as little as 350 ft or Two abandoned dimension-stone quarries were observed in the study area.
in packages up to 3.0 ft thick. Individual sandstone beds range from 0.1 n}edlan depth, 284 ft. Casing de.pths range f]Fom 46 to 84 f:t; median .depth, 59 ft. Water as thick as 800 ft in places.
to 1.5 ft thick. Rare, coarse-grained sandstone lenses observed approxi- yields range from 4 to. 15.ga!/m1n; median yield, 10 gal/min. Wa.ter is moderately hard.
mately 150 to 200 ft below the top of the formation. Fossils include Water is potentially high in iron, manganese, and hydrogen sulfide. . . .
: S . . . . . . . . Grayish-red to reddish-brown sandstones and conglomeratic sandstones y
brachiopods, Cl.fIHOIdS, and tentaculites. Two re51st.ant ridges were ob- Cut-slope stability is fair due to disintegration when exposed to moisture and due to rapid with rare pale-red shale beds. Sandstones are fine to coarse grained, . A
served: approximately 200 ft below the top, approximately 25 ft of very weathering along fractures. Foundation stability is good where excavated to sound bed- rarely with scattered very coarse sand and granules. Clasts in conglom- | 3 | No water well data available. Yield estimated to be less than 15 gal/min. Its high topo-
ﬁni glraisré%dfiatr)ldlswn‘; grtﬂldingglito ggvgtralf feet o?siltstor}e; gnd agp;fOXi- rock. Moderately easy to moderately difficult to excavate. Good surface drainage. eratic zones are vein quartz and pale-red claystone up to large-pebble P l\ grap.hic.position makes the Jupiata Formation unfavorable for high yields. Water
,II,n}? eby 1 : e to w the gp’b 0 di t}(l) veryd mne {grarlrn i ls?n S E;ne. Good source of road material and fill where sulfide minerals are lacking or will not size. Sandstones are generally moderately to moderately well sorted. Con- JUNIATA FORMA quality is generally good. Water is probably soft.
1e basal contact was not observed in the quadrangle. Lotal lormation impact surrounding area. Potential source of lightweight aggregate. glomeratic zones are moderately to poorly sorted. Abundant crossbed- Cut-slope stability is good. Minor rockfall is to be expected in steep cuts. Foundation
thickness is calculated to be between 1,020 and 1,200 ft. ding and some planar bedding. Rare Skolithos burrows up to 1.0 ft long stability is good when excavated to sound material. Ease of excavation is difficult; slow
- - - - observed. Shale beds are less than 1.0 ft thick, and sandstone beds drilling rate. Good surface drainage.
. . ' % / ‘ljvo twa?er well dziltahg\;la%laple. Wallteﬂf g{lelds areifilstlmated to be less than 20 gal/min. range f:{fom”O.3 to 2.8 ft thlck..The basal coptact is at the base of the Good source of road material, riprap, and building stone.
Dark-gray to olive-black shales. Individual shale beds in the Marcellus | MARCELLUS ater 1s commonly high 1n iron and hydrogen sulfide. lowest “red” sandstone. Formation thickness is calculated to be between
are less than 0.5 in. thick. Formation is not exposed in the quadrangle. | FORMATION Cut-slope stability is fair due to disintegration when exposed to moisture. Foundation 400 and 700 ft. .
Limited exposure and float observed just west of the quadrangle. Basal : o stability is good where excavated to sound bedrock. Moderately easy to excavate. Fast ] ] . . . i . '
contact is placed below the lowest dark-gray to black carbonaceous shale. 1% drilling rate. Good surface drainage. Light-gray to dusky-yellow, very fine grained to medlum-.gralned, well- ‘ \
Z | Estimated thickness is between 105 and 190 ft. { Dm . . . . . sorted to moderately well sorted sandstones, locally with crossbeds. | d No water well data available. Yield estimated to be less than 15 gal/min. Its high topo-
40.08333° — < Good source of road material and fill where sulfide minerals are lacking or will not . . . ‘ ; e . . . . .
= g impact surrounding area Brachiopods were observed. Grayish-yellow to medium-dark-gray shales ALD EAGLE graphic position makes the Bald Eagle Formation unfavorable for high yields. Water
CZ) 7 p g : are rare in the upper part of the formation, but they are more common  FORMATION quality is generally good. Water is probably soft.
'., 1 A /[ . - ] . ey . . . .
:" = /’/ ‘ i Record for one water well reported: water well depth, 354 ft; casing depth, 61 ft; water near t l}e base where they. are found interbedded with sandstones The - Cut-slope stability is good. Foundation stability is good when excavated to sound mate-
BN\ N\ - LU ‘ > | . . . A . . transitional basal contact is at the top of the first encountered very fine | al E on is difficult: slow drilli Good face drai
RN { yield, 75 gal/min. Reported yield is likely close to a maximum value. Low yields are . . . . . . Obe rial. Excavation is difficult; slow drilling rate. Good surface drainage.
7\ | NS a . : : . NEEDMORE L . . . . grained to fine-grained, marine-fossil-bearing sandstone or at the top of
6 ‘g QQ-\ 0\ Light-olive-gray to medium-dark-gray calcareous shales and argillaceous 3 more characteristic of the formation. Target lower contact with Oriskany Formation for the hichest sienifi t’ hale int 1 of the Reedsville F 6 F Good source of road material, riprap, embankment facing, and fill.
‘L-—.%\\‘ limestones. Rare brachiopods. Beds range from less than 0.1 to 0.5 ft | FORMATION better yields. Water is potentially high in iron. Water is moderately hard. € nighest signilicant shale nterval ol the heedsville formation. ror- pe ’ ’ ’
=K ; : ; | i mation thickness is calculated between 90 and 180 ft.
Sth— 2 A thick. Basal contact is at the top of the highest sandstone of the Oris- / \ Cut-slope stability is fair to good. Foundation stability is good where excavated to
’//,I’ .. kany Formation. Thickness is calculated to be between 400 and 525 ft. | ~8'0P Y ), 5000 Y goog w xeav . . . \ d
52 2 T, sound bedrock. Moderately difficult to excavate. Good surface drainage. Upper 40 ft is very fine grained to fine-grained sandstones, commonly J
Good source of road material and fill. Shale pits are located within the quadrangle. bearing marine fossils, with subordinate cycles of claystones and silt- y s
sFones. This upper sequence grades dowmyard in.to cycles of shales and ) Records for 14 water wells reported. Water wells range from 75 to 253 ft deep; median
Records for two water wells reported. Both wells start in the Needmore Formation and siltstones bearing thin interbeds of very fine grained sandstones. These A i depth, 200 ft. Casing depths range from 32 to 123 ft; median depth, 44 ft. Water yields
intersect the Oriskany in the subsurface. When the Oriskany Formation is at the sur- cycles are usually a few tenths of a foot thick. Crinoidal debris zones : R DSVIIII{E range from 10 to 75 gal/min; median yield, 20 gal/min. Yields are likely greater near
face, expect to drill and case off the entire interval due to deeply weathered rock. are observed in some of these cycles, generally at the base of a sand- P F](i}g TION faults. Iron and hydrogen sulfide are potential problems.
. . . \Ithere §anditonlezls bare poorlydc;) mentﬁd, theﬁe.ls aNpot;ntlal fFor the b oregole to slav.e 11:11' stone ?f ;1It§§one bed. Bryozoansl, lirachgﬁpod(s), zgn.d tﬂll.o ll){ltgs tare al;o e : Cut-slope stability is fair, as shale easily weathers when exposed. Foundation stability
Grayish-orange, poorly sorted, fine-grained to very coarse grained sand- ormation s ou € targete. rom the overlying Needmore ormation. Reporte yields present. 0SSl ZONESs are commonly 1ess than 1.2o 1n. thick but may be is good when excavated to sound bedrock. Good surface drainage.
stones with scattered granules and small pebbles; bed thickness ranges were 2 gal/min and 10 gal/min. Expect higher yields in valley bottoms. Water quality is up to 0.5 ft thick. NOIlfOSSlllf:eI‘OU.S sandstones and siltstones are com- \ Or Good ¢ road material and fll E don | deratel Widel 4
from 0.15 to 1.5 ft. Local chert inclusions with relict peloidal structures. generally good. monly lgmlpated or (?ross-lamlngted. The basal contact of the Reedsv%lle d.Oct> So(lilrc?i(? road ma Zrlla an t1 ..1 Xcoava 1cl)1nlls modera egr easy. Wi et}: uze 051
Local iron mineralization filling in pore and fracture voids. Basal con- Cut-slope stability is good in resistant, fresh bedrock but poor where jointing is parallel Forrpatmp 18 grafiat{onal and is defined ],Oy the lowest‘ shelly marine ar t]foa S, drlviways’ an qgtglnf rals; IEE S taz quarry and numerous abandoned,
= tact is at the base of the lowest sandstone. Thickness is estimated at 50 ft. to cut. Foundation stability is excellent to good where excavated to sound bedrock. ?SSII h c;rlzfc?n. It lr;hthe{Iy :;ha.‘ilth;; Ree(}:wll? an(:. Ma}crt(in:bli)rg Izoifma‘; > tnactive, and active borrow pits obsetved in the study area.
(728 Moderately difficult to difficult t te in fresh bedrock: N derate t ions interfinger. The Reedsville Formation is estimated to be at leas N
%@f ex(;ai];iee i}r’1 v;eall?cillere; zolrlel:u Goo(zi Z)flcr?’;ieedllfgin;egz Fjrrfl:lcti(;ne?ss ycor(r)lmn(;fﬂ;r?le?epl; 375 to 475 ft thick but could be up to greater than 800 ft thick.
4 AN . .
) I R .
A0 weathered near the surface in the quadrangle. - - - - .
1 Good ¢ d and fill. Potential ¢ rofract d and ol d e Martinsburg Formation (Om) is predominantly repetitious sequences |
) The Martinsb F tion (Om) d tl tit 4
= 0od source ol sand and Lill. Fotential source ol relractory sand and glass sand. of dark-gray and medium-dark gray shales and siltstones with rare /
interbeds of very fine grained sandstones; locally contains graptolites. ‘
Within the study area, the upper part of the Helderberg Group is thought The lower apprc}:ximategly 20 percent of the fort};lation has gbezn sub- y/ p % ‘(_
to be composed of five formations. From youngest to oldest, these are the . . . . . :
. i ine Lickine Creek Li d Shui Ch he Mand divided into two informal members, an upper mostly shale (Oms) unit / N
lsnlfef mtierlgg ac mgll rI(j,e émeston?i ?E N rlvgr keIiF’ t i anoaia and a lower mostly limestone (Oml) unit, collectively referred to as the / f
ale, the Corriganville Limestone, an e New Creek Limestone. On . ‘ . » . . . !
the Lickin Crgek-Shriver and New Creek intervals were observedy Records for two water wells reported. Water wells are 229 and 379 ft deep. Casing ‘basal Martinsburg.” The total thickness of the Martinsburg Formation )
s g - . . . N depths are 105 and 126 ft. Water yields range from 0 to 12 gal/min. Water is potentially is estimated to be between 1,130 and 1,760 ft. Records for 78 water wells reported. Water wells range from 50 to 529 ft deep; median
I.ACklng Cx:eek Shrlver.‘ Medlum-dgrk-gr.ay to mefilum-gray, sparitic high in iron. Water is moderately hard Oms: Th b f the basal Martinsb is 90 to 120 ft of & \ depth, 145 ft. Median depth of water wells in basal member is 166 ft. Casing depths
limestones interbedded with up to 3-in.-thick, bedding-parallel, cherty & ' Y ’ me: © Upper memper o ¢ basa’ Warunsburs 1s Iv o © ];% range from 18 to 112 ft; median depth, 42 ft. Water yields range from 2 to 165 gal/min;
layers that appear as either nodular or extended lenses. Fresh chert is Cut-slope stability is fair to good. Foundation stability is excellent to good where dark-gray to black, carbonaceous shales, commonly containing grapto- MARTINSBURG . : . ’ : : : X
Aty : ; e o lites. Surf: tend to b 1 h fresh rock i median yield, 20 gal/min. The lower contact of the Martinsburg Formation with the
dark gray, and weathered chert is light olive gray. Limestone beds excavated to sound bedrock. Moderately difficult to difficult to excavate. Good surface 1tes. suriace exposures tend to be noncalcareous, whereas Iresh rocx in FORMATION Chambersburg Formation has potential for being a water-bearing horizon. Springs and
range from less than 0.3 to 1.3 ft thick. New Creek: Medium-gray to | P drainage. cores 1s at least in part calcare.ous. Beds are generally less than 0.25 in. spring houses are observed along the basal contact
s } } Corat : RS I =) . . . . thick, although beds up to 0.5 in. thick have been observed. pring g :
n.ledl.um dark gray, fine- to coarse-grained, blosparltlc hme.st.ones. Fos ®) Good source of fill. Potential soure for riprap and road aggregate. Historically targeted Om Cut-sl tability is fai hal il th h d. Foundati tabilit
sils include crinoids and several genera of brachiopods. Individual beds | &2 for agricultural lime. Oml: The lower member of the basal Martinsburg is interbedded, medium- “ut-slope stability 1s fair, as shale easily weathers when exposed. Foundation stability
range from 0.1 to 6.6 ft thick, with beds being thicker towards the base | O | dark-gray to dark-gray, micritic to fine-crystalline limestones and dark- is good vyhen egcavated to sound bedrock. Excavgtlon is generally moderately easy, but
of the formation. Basal contact is with the top of the laminated lime- | 5 | <Z( gray to grayish-black, calcareous shales, transitioning downward to crys- dlfglcu“(in t}lzl)e llrtfleSt(zlneé- Gooq Sl:flfai? dratlnage 1In tt}f Slilalefy I\?Indtpootf Surfacek(}rzﬁmage
stones of the Keyser Formation. Thickness of the Licking Creek through | &5 | = | talline limestones interbedded with highly cleaved argillaceous limestones. ‘ and good subsurtace drainage in the limestones. In the basal Martisburg, rocktalls are
New Creek Formations is 215 to 280 ft. g / O [ Beds range from less than 0.1 to 1.4 ft thick. Crystalline limestones gen- o 7 a concern 1n steep c'uts. Road construction workers should avoid cutting into rqck €xpo-
> > | erally become thicker and more abundant towards the base of the for- sures that are dipping moderately or steeply toward the road, as competent limestone
<2l Record for two water wells reported. One well drilled from the Keyser Formation into 8 mation. Laminations and very sparse graptolites were observed in the beds may slip on limy shale or bentonites.
a the Tonoloway Formation. Other well started in the Oriskany Formation and intersects o | shales and argillaceous limestones. Rare crinoids and other marine in- - Good source of road material and fill where sulfide minerals are lacking or will not im-
Medium-gray to medium-light-gray limestones. At one locality near the | B3 the .Keyser Formation in the subsurface. Water well depth§ are 229 ft an.d 528 ft. O | vertebrate foss}l fragments were obgerved in the f:rystalline limestones. /. : pact surrounding area. Shales are widely used on dirt roads, driveways, and logging
contact with the New Creek Formation, limestones are very fine to finely am pa51ng depths are 81 ft and 126 ft. Water yields are 1 gal/min and 25 gal/min. Water At‘ least fOLlI“ hgh.t-ohve-gray k?entonlte beds, ranging f]fom 0.95 to 2.1. ft " trails. Two active shale quarries observed in the quadrangle.
crystalline, bryozoan-bearing sparite or biosparite. Knobbly limestones up KEYSER is commonly hard. thick, were identified. Bentonites cgmmonly contain slickensided calc:lte
to 20 ft thick were observed in the basal section; the knobs are finely FORMATION Cut-slope stability is good; where rock is intensely fractured it is fair. Foundation sta- shards, and some have a very thin bed 9f dark-gray shale OVerlylnS
crystalline biosparite surrounded by argillaceous micrite. Individual knob bility is good where excavated to sound material. Keyser limestones are known elsewhere them. The lower member. of the bas.al Martinsburg ranges from approxi-
layers are 0.1 to 0.25 ft thick. Basal contact is at the base of the lowest DSk to contain solution channels; a thorough investigation should be conducted. Difficult to mately 105 to 275 ft thick. Mapping on State Game Lands 235, Just
knobbly limestone. Formation thickness is calculated to be between 80 excavate, particularly if there are pinnacles. Good surface drainage and minor subsur- Sfc)uth of tll(liebsoutheast ltlzorneig(())f Ehef)ggafgrg?gf’ 'IS‘EggEStS lthat tth(?c l.1me‘;
and 135 ft. face drainage. stone could be as much as ) ick. The basal contact is a
& . . . . the base of the lowest argillaceous limestone or calcareous shale.
Good source of road material, riprap, aggregate, embankment facing, and fill. Has been
quarried in the quadrangle for agricultural lime. R ds for 27 . .
. P PSRRI ter wells reported. Water wells range from 50 to 400 ft deep; median
Medium-dark-gray to dark-gray micritic or biomicritic limestones. In ecords 1or wa p g P;
- . - s . . depth, 174 ft. Casing depth fi 19 to 80 ft; median depth, 42 ft. Wat ield
i Records for eight water wells reported. Water wells range from 178 to 379 ft deep; upper portions of the fgrmau'on, the micritic hmes'tones are r1ddl'ed folth r;}: o from 2 toazz)ngal/engin's I]:;If;)n roir:l d 210 al/minm% 1;1111 segre common ;ﬁii}ge‘chz
) ) ) . Y median depth, 291 ft. Casing depths range from 84 to 147 ft; median depth, 126 ft. undulatory beds and inclusions of argillaceous limestones. This gives Chg bersb F & t ’ d at .ty ’ & tact ' ’It)h & d vields of 180 t
Dark-gray to. medl}lm-dark-gray, 'arglllaceous, cleaved limestones tbat 7 Water yields range from 6 to 75 gal/min; median yield, 25 gal/min. Water is very hard. weathered surfaces a “knobby” texture and leaves limestone “cobbles” in artn e;sl urf 70(())rmai /lo.n aélv ta s upp}elzr flon act, with measured yields o 0
weather medium light gray to light gray. Rare calcareous, very fine TONOLOWAY e o o . agricultural fields. Fossils are commonly disarticulated and fragmented greater than 4, gal/min. Wwater 1s very hard.
. . : Cut-slope stability is good; where rock is intensely fractured it is fair. Foundation sta- . . . . . . e . . . .
grained to fine-grained sandstone beds were observed. Most fossils are FORMATION e . . crinoids and brachiopods. Sparite and biosparite beds are rare. Light- Cut-slope stability is fair to good. Road construction workers should avoid cutting into
. bility is good where excavated to sound material. Tonoloway limestones are known . L . . . .2 L. .
small, shelly fragments that are only readily seen by hand lens or » lsewh £ tai luti h ls: a th h i ticats hould b ducted olive-gray, dismicrite (birdseye vaughanite) are rare. Bentonites similar moderate and steeply dipping rock exposures that are dipping into the road, as com-
microscope; brachiopods were observed in hand sample. The basal con- 3 /’,, %.Sf?v ftret o con ain 50 ut?onlc lan'ri’eti; a taoroug 1n;7es 1£g}a 1§n ° t? Y de conducte d to those described in the basal Martinsburg are present. Beds range petent limestone beds may slip on thin bentonite horizons. Excavation is moderate to
tact is gradational to Wills Creek calcareous shales. Formation thick- Sto mlint)crusub(s)ui;’(zf:gz;i;{irf);ge1cu arly it there are pinnacles. rood surlace dramage, an from 0.6 to 6.0 ft thick and are dominantly 1.0 to 3.5 ft thick. Basal difficult.
ness is calculated to be between 440 and 580 ft. ; Good source of road materisl, Tiprap, aggregate, embankment facing, and fll, Has been coiltalc‘ctl?i it l‘f)hebtcgp of tgz5h1g}(11es5t1 gof{costone. Formation thickness was Good source of aggregate, anti-skid, riprap, and fill. There is one active commercial
) ) ) f . calculated to be between an .
L. . . quarry north of the study area.
quarried in the quadrangle for agricultural lime.
. : : Interbedded light-gray to medium-gray dolostones and medium-light-gra &
Diverse color range of red, brown, yellow, and olive-green shales, silt gnt-gray gray ght-gray i &[4 . ;
& : e o8 : Y Records for 14 water wells reported. Water wells range from 65 to 340 ft deep; median to medium-dark-gray limestones; contains chert nodules. Chert nodules g Records for 45 wajcer wells reported. Water wells range frgm 80 to 620 ft deep; mefilan
shales, and sandy shales with subordinate yellowish-gray to light-olive- : : : : : : & depth, 214 ft. Casing depths range from 18 to 130 ft; median depth, 59 ft. Water yields
: : : . depth, 190 ft. Casing depths range from 31 to 80 ft; median depth, 56 ft. Water yields commonly concentrate in soils formed over the St. Paul Group, provid- g pth, : g dept! 8¢ ; " pth, : y
brown, very fine grained to medium-grained sandstones. Gray argilla- . . . . . . . . . 0 il / range from 1 to 100 gal/min: median vield, 18 gal/min
ceous limestones and calcareous shales observed at the top of the section WILLS CREEK range from 7 to 75 gal/min; median yield, 13 gal/min. Iron is a potential problem. ing a good marker in areas without outcrops. Dolostones are aphano- < P L ’ g g ’ yield, g :
are likely transitional beds from the overlying Tonoloway Formation. FORMATION Water is hard to very hard. crystalline to. very finely crystalline anq potentially lamin.ated. Lime- ',ST, PéUL GROU/P Cut-slope sta}:)ility is }%ood. St'eepl'y (311%pm;g beds @nciin(led 'tt?w'ard tile road require HPgOd-
Shale horizons range from less than 1 to greater than 10 ft thick, and Cut-slope stability is fair due to rapid disintegration when exposed to moisture. Foun- ston.es are mlCI‘lt}C or very finely qrystalllne and may contain mottling, /'—'4“ e era‘;e to dger}t e cuts. q xca(;zatl(;)n 1Sf ! t;:u & partlI(;u arly 1 pinacies are 'pli{e;eln t. Foor
commonly contain mud cracks. Sandstone horizons are up to 4 ft thick Swc dation stability is good where excavated to sound bedrock. Moderately easy to excavate. !amlnatlons, fOSSﬂ fragments,. fos.s1l‘1zed gaStYOPOdS’ clayey drapes, and £, / ! Osp surface dramnage and good subsurface drainage. Formation is prone to sinkholes, par-
— | with beds ranging from 0.1 to 0.25 ft thick. The basal contact with the — Good surface drainage. lnttra]%la;ts. nghtf:ohve(-)gfaty ‘él%mf{:]ilﬁ?sk(bgdsiye Viuihf"mtfi)hars pres% % e e ticularly on the north side of Path Valley and the eastern flank of Broad Mountain.
<C | Bloomsburg Formation was not observed. Formation thickness is esti- Good source of road material and fill. Potential source for common brick material ent. beds range lrom U.1 to o.U It thick. basal contact 1s at the base 0 ; Good source of road materials and fill. Certain beds may be high in calcium and suit-
o | mated to be between 630 and 750 ft. ‘;he lo4v;e55‘z hin(;zlsgo?te bed. Formation thickness was calculated to range : able for fluxstone.
=) rom ol, . 4
= | Pale-red to grayish-red sandstones, siltstones, and claystones, with sub- . - - - - -
D | ordinate quantities of dusky-yellow shales. Shale horizons range from ?ecsﬁdszé’%rftIGCwaF er :;velltshreportedf. Watze(l)f :veél:or?tnge f;om 320 tilo ‘izl(S) g (i;ept; me.d llzn Ver); ﬁght gray tolmfdlu'm-tgr;yé ferty finely CIYYStaliu}e' to ffned;umd
0.3 t ter th 10.0 ft thick. Siltst d dst hori epth, - basing Gepths range trom Y ; median depth, - vater yields crystalline, commonly laminate olostones rarely containing fossilize . X
0 greater than ‘thie Htstone and sandstone horizons are range from 4 to 100 gal/min; median yield, 20 gal/min. Water is moderately hard. aleal domes and convoluted laminations. Very rare thin. dark-erayv shale Records for 37 water wells reported. Water wells range from 90 to 1,200 ft deep; median
g y s gray . . .
generally less than 3.0 ft thick, although siltstone intervals greater than devth. 262 ft. C denth f 21 to 292 ft: d depth. 76 ft. Wat 1d
; i ity i i id disi i i beds observed along the Willow Hill exit of the Pa. Turnpike. Milk pth, - basing depths range trom 0 ; median depth, - Water yields
12.0 ft thick were observed. Individual beds range from 0.05 to 1.0 ft Cut-slope stability is poor to fair due to rapid disintegration when exposed to moisture. A g - urnp Yy range from 0 to 60 gal/min; median yield, 10 gal/min.
thick. Portions of the formation are calcareous, and ostracods were ob- Foundation stability is good when excavated to sound material. Good surface drainage. ?uar(tiz, lcauhﬂowert-)hgzt.i nogulfes rangslng fr(;)m 0.1to 0.7(;’tb11n dklarfllet:r are Cut.sl tability i d ,M‘ f ’ drai d 2ood subsurface drai F
served. The basal contact is gradational with several feet of interbedded, . . . . ound along some bedding horizons. Secondary gray and black cherts are ut-slope stability is good. Minor surface drainage and good subsurface drainage. For-
vishred shale snd moediwn.dark.crav shale: comtact is olaced ot the Good' source of road mgterlal and ﬁll. Possible source of raw material for common brick. commonly found as nodules and bedding-parallel stringers. Beds range mation is prone to sinkhole development, particularly on the north side of Path Valley.
gray R-gray ¢ { p One inactive borrow pit observed in the quadrangle. p 09 to 3.1 ft thick. with t beine 1.0 to 2.0 ft thick. Basal
base of the lowest red bed. Formation thickness is estimated at 235 ft. rom U.z 10 o. 1cx, with most being 1.0 10 2. icx. basal con- Good source of road material, riprap, building stone, embankment facing, and fill.
tact at the top of the highest limestone of the Rockdale Run Formation.
Very thin to thin, interbedded, dark-gray to medium-dark-gray shales ' Formation thickness is calculated between 955 and 1,310 ft.
and medium-gray to medium-light-gray, ostracodal limestones. Styolites Recqrds for seven water v&{ells reported. Water wells range frf)m 17.8 to 240 ft deep; . 1 di dark I ith beds of .
common in limestone beds. Limestones compose between 20 to 25 per- median fiepth, 209 ft. Casing depths ran.g? from 79 t.o 126 ft; med}an depth,.102 ft. Do$lnant y me 1un&jgrayd t(i{ ar -iraily 1mest01f1es wit '1nte1'f eds o Records for five wzjlter wells reported. Water wells range frgm 125 to 420 ft deep; mefilan
cent of the formation. Shales are commonly calcareous in the subsurface MIFFLINTOWN Water yields range from 2 to 100 gal/min; median yield, 30 gal/min. Water is mod- me 11?11-g1ray t;’)' m{a ium- aﬁ' -gray qostf)nes. lemﬁsto'rllefls micritic or depth, 280 ft. Casing depths range f}fom 40 to 210 ft; meqlan depth, 60 ft. Water yields
but lose calcite in weathered outcrop exposures. Calcite veining and FORMATION erately hard. ze'r}; inely to mi y crysta 1n;. Lamlnaltl{ons a?. 10551 ralglmenzsbare range from 2 to 20 gal/min; median yield 7 gal/min. Water is very hard.

- Oms healed fractures are common. Cleaved shales and argillaceous lime- Cut-slope stability is fair; shale portion is susceptible to moisture, causing short-term dalrty c}cl)minog. Do c:istf)ne 18 .apltal‘lO(iI‘}fiStl?(li mne t% lrllizylcr}ésta gle. tl,m' Cut-slope stability is good. Should be investigated for solution openings and intense
stones observed in faulted shear zones. Sharp basal contact at top of Sm stability. Foundation stability is good when excavated to sound material. Good surface bag Ckef) to setrveb m adgr} cuttural Lie ]3 (()in o¢ afe u(1;1 1 (t)rmla;(ﬁ pinnacle development. Excavation is difficult, particularly if there are pinnacles. Minor
highest occurring Keefer sandstone. Formation thickness in Horse Val- drainage. tl(:' ]i{OCB ul not otserve ltn s xpos?irei? € st.rantgl;e. lfom 5 (;, ) ted ' surface drainage and good subsurface drainage.
ley is between 175 and 180 ft and may be as thin as 125 ft west of Tus- . - : . 1ck. basal contact was not observed. rormation thickness 1s estimate . . 11
carora Mountain Good source of road material, fill, and possible brick and expanded aggregate. to be between 540 and 600 ft. Good source of coarse aggregate, agricultural lime, and building stone.

| - . . -
Very pale orange, light-gray, and very light gray sandstones, orthoquartz- 1?;111)15 ttgf}:si i(;i(;l“lsrtezofggsl.dwater characteristics, red type to engineering characteristics, and black
R o NAD 1983, UTM Zone 18 R o ~ o ltes,'and rare siltstones. In the subsurface, some Sandstonfes darken to a No water well data available. Yield estimated at 5 to 10 gal/min. 2Groundwater information from Becher and Taylor (1982, Plate 1), Pennsylvania Geological Survey
77.87500 77.83333 77.75000
medium dark gray. Sandstones are commonly soft and friable, whereas el . 2021 d Tavl d oth 1982. Plate 1
. . L KEEFER FORMATION Cut-slope stability is good except where cuts are made parallel to bedding. Rockfalls on ( ), and Taylor and others ( » Plate 1).
quartzites are extremely hard and weather into blocks. Grain size in both . . e Pl . - . . . .
Geology based on field mapping by Aaron D. Bierly, 2013-15 and 2020. Mapping SCALE 1:24 000 Base map modified from USGS Topo Map Vector Data (Vector) lithologies is very fine to medium. One 1.4-ft interval in the bottom third steep cuts should be expected du(? to blocky fracturing. Foundat'lo'n Stablhty is good Engineering characteristics and mineral resources information from Geyer and Wilshusen (1982)
was aided by the following resources: descriptions of the geology inside the turn- 14979 Fannettsburg, Pennsylvania 20190920 for 7.5 x 7.5 minute P . . . after removal of weathered material and boulders. Moderately difficult to difficult to and field observations.
4 o HOLOWING ! A 0.5 0 1 MILE : ; . . of the formation is coarse to very coarse grained. Skolithos is abundant Sk .
pike tunnel and in its vicinity by Cleaves and Stephenson (1949), discussion of the : T T T T T T T T T T ] ] FileGDB 10.1, which was published by the U.S. Geological Survey, th hout t of th t Individual bed £ 1 than 0.1 excavate. Good surface drainage.
Carrick Valley fault in Nickelsen (1996), and the map showing the Path Valley and 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET m National Geospatial Technical Operations Center, on September roughout most of the section. Indivicual beds range lrom less than U. . .
Fannettsburg faults by Okuma (1970) B S = = OI 8 20. 2019 to 2.0 ft thick. Basal contact is at the base of the lowest sandstone. Good source of fill and riprap.
. 1 0.5 0 1 KILOMETER E ? : : :
Most fold names based on Faill (2011). New fold names were assigned by Bierly. S5 - - —— —— —-— ! Hillshade created from DEMs derived from Formation thickness was measured at 49.6 ft.

. .. CONTOUR INTERVAL 20 FEET lidar elevation data collected for the Penn-
Water bodies and flowpaths from preliminary data created by Ellen Fehrs of the SE?ER,)EMSL? e sylvania Geological Survey PAMAP program

Pennsylvania Geological Survey in 2022 for the Pennsylvania Hydrography Dataset NORTH AMERICAN VERTICAL DATUM OF 1988 in 2007 and distributed throush PASDA at

(PAHD) using QL2 lidar elevation data collected for the U.S. Geological Survey in http://www.pasda.psu.edu/. s

2019 and distributed through PASDA at http://www.pasda.psu.edu/.
Digital map production by Caron E. Pawlicki and Aaron D. Bierly,
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Strike and dip of planar structures
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at one locality are joined at the tail ends of their strike lines, and the junction point is at the point of observation.
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