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Introduction 

This Report Makes Major Geological Information Convenientlv Available 
Under One Cover 

The purpose of this compilation is to present under one cover 
the n<..-w Chester County Planning Commission geological maps, and 
reprints of selected other major publications having the greatest practical 
development in the County. 

Some of this material. particularly the new geology maps. are not 
available anywhere else. Other material, particularly the selected sections 
of other reports, arc not always conveniently available. 

Nt.-w County Geology Maps 

The underlying geology of Chester County was last mapped in 
detail during the 1920's and 1930's by Professor Florence Bascom, then at 
Bryn Mawr College ar.d her many associates. This mapping was done on 
the old 1900 topographic maps at about one inch to one mile ( 1:625000). 
The Bascom mapping is still considered generally accurate by more recent 
limited field surveys. 

These maps have long been out-of-print and obtainable only 
from rare book dealers or in the reference rooms of large libraries. 

In order to make this essent ial information more widely 
available, the Chester County Planning Commission compiled a n<.-w series 
of basic geology maps published upon the present series of 1 :24000 (1" 10 

2000 ft.) quadrangle maps. 

Th<..j' arc reproduced on the following pages at a reduced size of 
l" to one mile (1:63,360). Sheet layout is shown on the index map entitled 
''Topographic Maps". Paper diazo prints in black and white are also 
available at the original scale of 1:24,000 (or 1" to 2000 ft.) 

The geology maps can be trimmed at the edges and assembled 
together by tape on the underside to form an overall map of the County 
or any parts thereof. Sheet arrangement is shown on the index maps. 

These maps heavily depend upon the advice and open fiks of 
the Pennsylvania Topographic and Geological Survey. The formations and 
symbols of the maps are in accordance with modern terminology used by 
the Geological Survey on the most recent state maps. 

The Geology Section of the Natural Environment and Planning 

In 1964 the Chester County Planning Commission published its 
initial "Natural Environment and Planning" which dealt in a general way 
with the effects on practical planning of land forms and topography, 
geology, soils, climate and woodlands. 

iii 

The Geology section reprinted here discusses the general nature 
of the underlying geology, its relation to topography, the historical 
evolution of the geology, and a number of the practical applications of 
geology, such as mineral. ground water and engineering properties. This 
report remains generally valid. 

Fortunately, as anticipated at the time the reports were written, 
additional work has been completed since 1964, that may refine and 
supersede some of the details then available, particularly as applied to 
ground water and engineering properties. Extracts of some of these more 
recent reports arc described below. 

Engineering Characteristics of the Rocks of Pennsylvania 

In 1971 the Pennsylvania Geological Survey published its first 
engineering geology interpretation, which gives some engineering details to 
every major rock formation found in Pennsylvania. They have given 
permission to reproduce those sections of the report related to the major 
geological formation found in Chester County. This related report stands 
as the most authoritative general statement so far published. but it is not, 
of course, ever intended to substitute for detailed engineering <.-valuation 
at every construction site. 

I Ivdrology of the Metamorphic and Igneous Rocks of Central Chester 
Countv by Charles Poth, ct.al. 

During the late 1950's and the 1960's, the Pennsylvania 
Geological Survey in cooperation with the Ground Water Branch of the 
U.S. Geological Survey conducted some ground water studies in 
Southeastern Pennsylvania. The series of studies on the Triassic rocks 
made primarily in Bucks and Montgomery Counties would have some 
general application to the limited area of Chester County, generally cast 
of the French Creek. that are underlain by Triassic formations. 

However, the prime study for Chester County dealt with the 
metamorphic crystalline rocks that underlie most of Chester County is the 
report entitled "Ground Water of Central Chester County" by Charles Poth 
and his associates. 

Chester County has long recognized the need for more detailed 
ground water. Recent studies such as the Poth report suggested that by 
knowledgeable drill ing in fracture zones and other strategic locations 
greater yield can be obtained than indicated by earl ier stud ies. 

At the recommendation of the Chester County Water Resources 
Study, the County Commissioners recently approved a three year cost 
sharing agreement with the Ground Water Branch of the U.S. Geological 
Survey for a much mori:- df.'tailcd study of Chester County ground water. 
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TOPOGRAPHIC QUADS 

The U. S.Geologlcal Sl!rvey topograph
ic maps made during the period 1952-1956, 
provide accurate base maps for the County . 
These quadrangles furnish the only source 
of topographic data, with the majority of 
the quoclrangles having a 10' contour in
terval (Honeybrook, Morgantown, Wagon
town and Eleverson quads have 20' interval~. 

The general mapping accuracy of these 
quadrangles l s plus or minus 40'. Until 
more ground surveys are done , they are the 
most acc urate general maps available, 
which makes them highl y suitable as base 
maps for communi ty planning . 

The Chester Cou nty Planning Commis
sion has exact size negatives of the quad
rangles, which a re available to secure ac
curate reductions or enlargements at a de
sired sca le. The County also has a com
posite reduction of the quadrangles at l ' = 
I mile , 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase .- .-

~ 
.-

~ Antietam Formation Dark gray, medium to coarse f:'Oined: compOS<:d 
Gray, btJ/f 'Wt:llthulng q11art:i1e and quart: Mctadiabasc 

c:hiqly of gray plag/Qc/;Jsef<ldspar and black or 
~ greoi o..ugitc. 

scAi.sl. 

.-

~ 
Brunswick or Gettysburg Formatioo 

~ 
H:upcrs Form:ttioo ~ BrWISWick and Gettysburg-Red to brow11,, f&11t: to 

~ 
Quartz monzonitc 

coarse graUu~d quan:.O.tt! .tandstOIU! wlrh red .fhtJ/,. s Dark greenish gray pltytlilt: and schist wWi 

lntcrbcds. lhin quarrzitt: layers. -..::: 
<..> 

<..> I Chickies For=tion ~ ~ 0 s ~ Brunswick Focm:itioo ~ I £ ch I 
Chidda·llght gray, hard. mlllSiW!, sdtol{IJuu. 

~ < Granodiorite 
bt:aring qu#.t'Citt and quart= schiJt; thin tu 

quartz pebble consfomel'3tc tu Werbcddcd Ork slate at top: conglomaatt: "' "' P. 

~ 
(Hellam Ml!ml>t,r) at base. < 

~ ,. 

~ 
Lockatoog Formatioo 

I £he I Chickies Formalion 
g 

~ 
:'( 

§ Dork gray to black. thick be.dded o.rp,itll:.: with ~ Granite gneiss 

~ occasslonat =onQ of thin bt:dr!.~11 i>lo.ck shalt; locally heU= conglomerole 
has thirt layers of impure Umt'..s/ont: or calcareous shale. 

~ 
Stockton or New Oxford Focm:itioo + .-

~ 
Stocklon aNI N<W Oxford·Ughl gray buff. caaru 

~ ~ Fr:mklin limestone [JJ Gabbroic gneiss &Dd iµbbro 
grai.nl!d arkb.Jlc saJtd.rtON ON! conglomerate; ud 

coanc crystalline marbk :( lncludd rodcr of proboblt: scdimmro.ry origin 
a/Id brown fine groined s/Uccous sandstDlle. and 

i red shak. ~ + + 

GU Ledger Formation ~ I Xpg I 25 0 Anorthosilc light gray. locally mottled.. mass/~. pure coarse ~ Pegmalite 

i ~ 
crystalline dolomitc, slliuou.r ln middle pare. P. 

< & 

1 ~ 
Kinzers Focm:ition ~ Serpcntinile ~ 

~ 
Graphitic gneis.~ Dark brown sholc ot tk "'1.sc; olxNe this ls grtry 12 GJ lncUufa supuirinc .stutlrc and a.ssociatco 

Md wlu'tc spotted Umatonc and mo.rbk 'Wilh 

~ 
pr<xWcts of alteration of pcridotilia 0trd 

frteludd PlckrVtg GMW and small patchu of 
,'rugul4r partings gradbtg ro stJNty limestone wlilch --L... --L... Fr'1Jlklin Marbk 

wcaliu:r:r to fiM pourow sand.Ytonc 
pyrounita. --L... 

B 
t;; 
:: 

~ 
Vint3gc Formation 
Dark gray, knotty ar1;ll"1cc<J44 dotomilc with impure 
llghr grll)' ma..rblc or lM base. 

Chester Valley 
.- .-

~ [9!] I ~ 
Elbrook Formation 

I £ah ! Gravel on Tcrnccs Ught gray to ycllowUlt gray, {UK 14minatcd.. s/Uccous Antietam-H:upcrs Form:ttion 
limatDM ...uh lnlcrbdr of dolomik; 'Wt:41hcrs lO 

~ 
<tuthy buff soil 

~ + 
~ 

e 

I Tbm I 
Bryn Mawr Focm:ition ~ ~ 

Ledger Formation Antietam Formation 
~ lllgh level tcrrau dcpo:rlts; saJJd and graVt:I willi I light gray, locally moltlcd, ma.Jsi'H., pure coarst Gray, bu/! wcalltt:rlng quart=ite and quart: 
lil somesJ·/J. 15 Cr)Slalllnc dolomite.. siliceous Jn middlt: part. sclsJst. 
"' :> 

0 ?( + ~ i + Ii! Kinzers Focm:ition !Ii 

~ ~ 
Diabase Q 

~ 
Dark brown shak at llsc ba.tt; above! lhis is gray ~ ~ 

Harpers Formation ~ Dark gray, medium to coaru groined; compo:u:.d 

~ ~ 
and wlllk sported Jim,.;JlOM. ond marbk witJt I Dark gr<l!!Ush gray pkylUt< aNI schist wiJJI 

~ 
c/llefly of gray pltlglocla..1t: fi!tdfpar and ~de"' lrrcgul4r pat'tin&J grading to sandy Umatonc wlUdl ~ IJt1n QU4rt:ilt: laytn. 
grt:cn augite. ~ Wl!D.tlu!rs Jo [vu:. pourous sGNJ.!tont: 

t;; 
Conesloga Formation + "' ~ Chickics Formation 
Blu.Wt gray, Jhin Mdekd. Impure. contorted ~ 

~ 
Vintage Formation I £ chi 

Chickia·l.lght gray, hr;zrd. massl'llC, scloll/.Jws.. 
.s101U: wilh .sM.k: parrinl$. corietomeratc at base. Dark gray, l:Aorty Of'&illoctOUS dol.omi.Je with Impure bearing quart:.ltc ond quartz schist; lhiJt 

uppu mkaccou.1 /.Jmest~ ~ --L... llghl gray nuubk: at~ bas<. inurbtddcd dof'lc. slatt: at top: conglomerate 
( fleUam M<:mbcr) al bas<. 

,,Uddk plryllitt! I I £hc l 
Chickies Formation 

Ocsl lowcr allcrna:Jng dolomitt. ONI. limalone 
belliun conglomenuc --L... --L... 

South of Chester Valley 

~ 
Diabase .- Wissabickon Formation .-

I Xwc j ~ ~ 
Dark gray. mf:dium to coarst: J:raWd; composed 

" Albite cblorile schist (Xwc) Gabbroic gneiss and gabbro chlrjly of gray pfaglocla.Jc fl'..ld.-rpar and black or 

~ ~ green augite. 
lncludd Ocloraro p}ty/Utc and .romf! horn blr.ndr. lnc/11da rock:t of probabfc scdimcnlary orlgltt 

2 gMils and gr1111iti.:.l!d mf'.mbus. 

+ + Wiss:ihickon Formation I i I Xpg I Pegmatite ~ Olii;ocl:isa mica schisl (Xw) ~ Grophitic gneiss 
lndud"3 some hornbll-_nd,. gMlu m~n and SOIM. <..> lncWda Pidzrlng Gndss o.nd small pa!dw::s of :( 
ou~ f:ttd.u and quarr.-ridr °"" fctd.Tpar·ridt mt:mbtrs !5 i FraNc.Jin Ma.f'ble 

~ s ~ 
showing various degrus of sraniti.zaticn. :;: 

I Xmg l GJ 
~ tu 

~ Granite gneiss 
~ ~ Metaglabbro 

~ 
Cockeysville Marble ~ 

,. 
~ 

0 
Dar Various dcgrct!S of t;ncissic d(Yt:lopmcnt. Wh/Je lo ligh1 bluish },'fay morble. !E :;! 

~ !5 § 
Ii:; :( ., 
"' Serpcntinite i2 0 

~ ~ 
~ 

::; Includes supcnrine ,steatile Gnd QSSOCialt:d Seiters FotlllJ1tion 

~ ~ prtxhicQ of allt:rtlli011 of µrldotities and ~ WltlJc fddlpa.IAfc quarr:.ilc lo gray mica gnd . .u and sdJst. Metacliabose 
pyrounlta. ~ 

Q 

I Xpc j 
Pelee Creek Schist 

~ Franklin limestone 
Clelorite. seridlc sdtisl wlrh quof't:lre. 

--L... Cour'$t: Cf)l31al/Int: marblt:. --L... 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase ... ... 

~ 
... 
~ Dark gray, medium lo coorsc grained; composed Antietam Formation 

Metadiab~e 
chi-fty of gray plaglockut f<i43paT and blacJr. OT 

Gray, buf!wcath<rlng quart:Jti: and quart: 

~ green augJre. 
scl'lisr. ... 

~ 
Brunswick or Gettysburg Formation 

~ 
H:upers Formation ~ Brunswick and Gettysburg-Red to brown. fine to 

~ 
Ou:utt monzonite 

coanc grain,.d quart:;l)Se sands/OM witlt red s.lu:lt: s Dark greQUsh gray pJrylUte and sdti.Jt wilh 

bt.tub<rls. "'in quart::Jtc layers. 
C.> 

i Cbickies Formation :c 
~ C.> ~ 0 s I liqc I Brunswick Form:ition ~ I £ch I Chlddu-Llsltl gray, luzrd. massiwt, scJsoiilllus- Grnnodiorite 

~arlng quonzitc GIUI quortz scJU.rt; lltJn t; 
qu:irtz pebble conglomernte t; 

inlcr~ddcd dork slatt at top: conskHnuaJc 2 
2 ~ 

~ (ll<llam M<mb<T) at bas<. <! 

I Lockatong Formation ~ 

0 ~ ~ Dork gray to black, thick b(ddcd argilU:c with I £he I Chickies Formation ~ Gronjte gneis.• 
<>ccasslonal ZOll"'3 of thin bt!dded black shale; locally hellam conglomerate ~ hos thin layt:rs of impure lbnf!Jtont: or calcareous sltalc. 

~ 
Stocktoo or New Oxford Formation + ... 

~ 
Stocl:ton and Ntw Oxford·llght gTay buff. <aam: s ~ Fr:mklin limestone IT] Gabbroic gneiss ond gabbro 
gra.intd orkMlc sa1tth«Ntt! and C011glomcrort!; ud 

coatR crymtllim:. marbk :c lncWdu rods of probable udimcn/ary origin 
and Mown {mt groim:.d $/Uuocu santbtonc, and 

~ T(d shJJ(G i + + ~ 
~ 

Ledger Formation < I Xpg I :; G Anortbosite light gray. Jocally monl<ll. tntU3i'llt, pure coarse ~ Pegmatite ;;: s crys1altilte dolomite. siliceous ill mlddfe part. ~ !!I 
0 Kinzers FormBtion § ~ 
ijj Serpentinitc ~ 

f GU 
Dark brown shale al W: base; abo~ lJti.J is &' llY ~ ~ ~ 

Graphitic gneiss 
lncludr.s supl!lltint: ,srcatJJe and assodatca fndud,...r Plclurbt>: Cnci3:J oJtd small patcJw.3 of and white sported UmG1tone and marble with 

i products of alteration of peridotilies and 
ifTt:gular partings grading to sandy llmcstOllC wltJcla -'- -'- FraNdln Marble 

pyrOXQtitu, -'-wt:atltcrs to fLM pouroia sandstone 8 < 

~ ~ Vintage Formation 
Dark grgy, knotty orglllau.04'.J dolomiu with impure 
ligAr gray marble at tJu: bo.se. 

Chester Valley ... ... 
~~ ~ ~ 

Elbrook Formation 

I £ah l Gravel on Te=ces light gray to """'"'"'h gray, {ui< '4minal<d. s/Ucu•u Antietam-Harpers Form:ition 

~ 
l imt:SloM wWt Jnrubcd.r of dolomllc; wt:.a!M.n to 

~ 
<OT/hy buff SOIL 

~ + 
~ I I Tbm I 

Bryn Mawr Formation ! ~ 
Ledger Formation Antietam Formotion 

High leYCI rurocc dt:poJils; sand ond gu1vd wilJt I Light gray, loully mottled. mtUSi'llC. pure coarse Gray, buff t¥tGIM:rbtg qua.rt=ite and quar~ 
some :ilt. cryslol~ dolom;tc, sUlu.01.U 111 middle part. s c>tlst. 

+ ill s i + Q Kinzers Formation 

~ ~ 
Disb:i.sc 

I ~ Dork brown sJtale at die ba.rc; oboYC lllis ls gray i ~ 
Harpers Formation ~ Doric gray, medium to coarse gralnt:d; composed C.> tvtd whltt sporttd llmtJton.t and marble wltlt C.> Doric grt:cnlsh gray pJrylUlt: Olld schl.st wi.IJt 

I;! 
dtiefl'y of gr tty plagiocltUt: feldspar and black or 

~ i"esutar porting1 grading to sandy limestone wlUcJa iS I lAJ.n quort:dtc layus. 
green 11.uc/Je, W'f!.OIJtcrS tor~ pourous SaJUi..JIDnt: 

+ Conestoga Formation + ~ Chicl:ies Formation 
BluW. gr01, thin b<dtkd. impure. """""1<d Ii=· 

~ 
Vintage Formation I £ch i 

Clokldes·Ught gray, iwud. ,,.,.,,;,,._ sclolltJuu. .. s st~ wlllt Molt pardrtgs. conghNMrllll aJ blue Dork gray, latony o.rglll4uous dolomiJe MIA lmfXll'C ~ortni quartzite and qu.tirt:: schUt; tJJn 

i~ upper micaccou.s time.stone § -'- Uglsl gray l'llOrble at tJic ba.se. btlcr~ddcd dork sLue or top: congl.omuo~ 
(Hellam M<mb<T) at bas<. 

middle plryllltt: ~ <~ 
I £hc l 

Chickies Formation 
~~ lower alternating dolomite and Um~tOM 

hell•m conglomc111tc -'--'-

South of Chester Valley 
Diab:lSC ... Wissahickon Formation .,-

~ I Xwc l IT] ~ 
Dark gray, medium to COtJrsc grained; eomposcd 

~ 
Albitc cblorite schist (Xwc) Gabbroic gneiss and gabbro chirpy of $'11)1 plagloclase fddspar and black or 

~ green augite. 
lneludu Octoraro pltylllt#! and SOIM horn bi'flfh lnclud'...s roda of probable sedimt:11tory orlg/11 
gMiss and grtWti.:cd members. 

+ + Wissahickon Formntion ~ s I Xpg I Pegmatitc ~ Olii;oclasa mica schist (Xw) ~ ~ Graphitic gneiss 
lncluda some hornbJ,.ndt: gndss mmibtr.r a11d some C.> Includes Plclt.erlng Gneiss a!td small potcN,s of ;;: 
ougt:n itf'lt:lss and quart:-rlch and fcldspar-ridt mtmbers s i Fra.rikJ(n Marble 

! ~ ~ 
showing <varlow degrtu of gran/Ji::JJ.tkJIL 

~ 
I Xmg j GJ ~ 

~ Granite gneiss i Metaglobbro 

~ 
Cockeysvi!le Morble ~ q 

Dor Various dcgrea of gncissic dcve.lopmt11l. Whitt lo light bluW. gray marble. ~ "' ~ s ~ r.; 
~ "' Scrpcntinite I;! 

~ ~ lncluda serporMe ,.ste.01/1e mil associated ~ 
~ Setters Formation ~ ~ producu of 11l1croli011 of pcrldotiti.cs and ~ Whitt: feldlpa tJtlc quort:ile 10 gray mica gn.eiss and scltlsl. Metadfabnse 

~ pyroxe11ita. f 

I Xpc I Peter Creek Schist 

~ Fronklin limestone 
ChiDrllc st:rlcltc schist with quartzite. 

-'- Course cryslall/.ne marble. 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase -r -r 

~ 
-r 

EJ Dork gray. medium 10 coarse /jrairu:d; ccmposcd Antietam Formation 
Metadiabaso Gray, buff weathering quort:ite and quartz 

cJ.ILfly af gray plag/tx;lase f<ldspar ""d black or 
sclei..st. 

2 great augi.Jc. 

-r 

~ 
Brunswick or Gettysburg Formation 

~ 
H:irpc:rs Formation ~ Brunswick and Gcttysburg·Rt!.d to bt'own. fuic to s Quartz monzonite 

coarse grainttd quart:::o:u: .iand.rtOM widt red Jlt.ale s Dark gu.t:nislt gray plryllitt: and scJ,Ut willt 

lnlcrbcds. 
/Jibe quart::Jrc lll'/t:r.t. 

" " ~ ~ ~ 
I!' Cbick.ies Formation 

0 ~ ~ Brunswick Formation $ I £ch I 
ChicJci.a,llg!tJ grvy, lumL mt:Wi'llC. scitolillt.us· 

~ Gr:inodiorite 
Maring quartzite tvtd quctrt: schist; U.ilt r.; 

quartz pebble conglomerate G; 
lnlcr~dded dark slate at top: c011glom<rotc :> 

"' ~ 
~ 

(/le/lam Mcmbu) at bo.sc. 

Lockatong Formation 

I £he I 
~ 

0 ~ ?: 

~ 
Cbick.ies Formation !:;! 

~ Dark f;Tll'/ to black. :hick bcdtkd argilll:c w1'U. 2 Granite gneis.' 
occcssional zorteJ of tltUr bt:ddcd bll:ck shale,• locally hellam conglomerate 
hos thin hzyers of impure limGJlonc or calcarcOU.J sliolt!. 

~ 
Stockton or 1'ow Oxford Formation + -r -, 

~ 
Slocbon ~ N<» Ox[Ol'd-Ughl gray buff. eoars< 

~ ~ Franklin limestone [JJ Gabbroic gneiss and gabbro 
graW.d arkMlc s01tdJtoM ON! conglomerat<; rt:d 

Coant. crpUJllbsc mJJ.rbk ~ ln<ludc roda of probable S<dim<ntary origin 
aNI brown {W! graln<.d siliceous .rand.front. aNI ~ rt!dshalc. " + + ~ ~ 

~ 
Ledger Formation ~ I Xpg I ~ 0 light gray, locally mottkd. mas3'i~ pure coanc '" Pegmotito 

i 
Anorthosite 

"' "' cry1tallinc dolomlre. slUcc0"3 lff middle part. ~ 
.._ 

~ "' 
" Kinzers Form:ition ~ 

15 
:ii Serpcntinite ~ Grapbitic gneiss 

~ ~ 
Dark brown shale at tM boJc: a.bow: :his ls gray 

~ Includes ur~ .stt.adit. and assodau.a ~ Giid while .rpou~ limestone aN1 marble wirJr ;( prodJJcts of allerall'<>tt of ~ridotllia and 
Includes Plclurbts GM.Us oNJ small patch.ts of 

lrreguUu partinl:$17adbsg to sandy limatone whic)& ...L. FranJdln Marble 

~ ~ 
pyroxuiita. ...L. ...L. 

wealht:r'$ to fine pourous .ronrbume 

I;; 

"' ~ Vintage Formation 
Dark grtry, knotty argltlaccou.s do[()miu; wllh impure 
lig!ol gray marble at tk Ix=. 

Chester Valley 
-r -r 

~~ I ~· 
Elbrock Formation 

I £ah l Gravel on Tcrnces Ugh/ gray to )'<llowf.sh gray, f.n< lamWt<d. slUccous Antietam-Harpers Formation 
limatC11U 'Wl!h /n.Jubcd.1 of dolom/Jc; ~allscn to 

s eartJ.y buff soiL 

~ + 
~ 

§ 
I Tbm I 

Bryn Mawr Formation ~ 0 Ledger Formation Antietam Formation 
:> /{{gh lt:Yd ll!"rract. deposits; sa11d and gravel 'WW. I ffi 

l ight gray, locaUy molllcd, masslYe, pure coarse Gray, buffweadtt:ringquarr:.itt: ond quarJ: 

~ some. silt. 
"' 

cryslalliM dolomlrt:, sillccow Jn middle pa.rt. scJWt. 
0 

~ + :JI 
I<iDzcrs Formotion s + " 

~ ~ 
Diabase 

~ ~ 
Dark brown shak at the. base.; above tAfs U gray i ~ 

Harpers Formation ~ Dark gray, mc.dUun to coorsc gra.lncd; com~d " aNl wlU1L! sported lbnesr0n< ond morbll! wldt 

I 
Dari: gr.<Ablt gray phyllil< ~ scAUl wWo 

i:! dokfly of gray p14gloclas< feldspar ""d b14<k or 

~ l"cgul.ar partings grading to sandy llmcs10n< Mt.idt ~ llWI qwudrc ltl)'crs. 
green augil.c. :> 

~ 
weadrt:rs to fuit: pourous son.dsranc 

+ Conestoga Formation + Cbick.ies Formation 
BluW. grll.y, lhin bedded. impure, contorted Unze. 

~ 
Vintage Formation I £ch i 

Chickics·llghl gray, ho.rd, massiY(, sctoJ.iJN.u. 

~s stone wl"' sha~ partings, conglomerate at bast:. Dark grtl)', knotty argllla.cCOIU dcl.oml'tc w/U. Impure bearing quarrdlt: and qua.rt:: schist; rlWt 

upper micauou.s Umcslone ~ ...L. 
llghl gray lf'llJ.rblc at lk. ba.tt. inJcrbcddcd dork sUlle ot top: cOlfgtomcrtl.le 

h ~ (H<Uam M""bu) at b<ue. 

mlddkphylli~ ~ -< ''' 
I £hc l 

Cbick.ics Formation r;;" 
"'§ Ocsl lowt:r olrunatlllg dolomiJc on4 UmatON bellam conglomerate ...L. 

...L. 

South of Chester Valley 

~ 
Diabase -r Wissahickon Formation ... 

I Xwc j [JJ 8 Dark gray. medium lo coarse grained; composed 

~ 
Albitc chloritc schist (Xwc) Gabbroic gneiss and gabbro chlt!flY of gray plagloclast: feldspar and blad: or 

~ gret:n augite 
lncludts Octoraro pJtylllt~ Q/1.d some h(Nn blMdt: lncluda rodcl of probable sedimentary origin 

>! gneiss aJtd granitiud m<mbcrs. 

+ + Wissobickoo Formotion 
;;: 

I Xpg I Pegmatite ~ Oligoclasa mica sclllst (Xw) I ~ ~ Grapbitic gneiss 
Includes Som< hornblendr. gM.-iss monbtrs and .some 0 l nt:ludes Pickering Cn<is;, w smoll pal<ha of 

I 
.... ~ 

s ougtn gMW ond quart:.·n·t:.Jr and f~ltbpar-rlt:.Jr mtmb<rs !5 I Franklin Marble 

~ 
showing llO.rlou.s dt:grtt:s of granitizalWIL 

~ 
i I Xmg j 

Metaglabbro 

~ ~ Cockcysvillc M:trblc ~ "' ~ Granite gneiss 
~ 

DarVa.rious degree ()/ gneissic dt:vclopmurl. White to /Jghr bluW. gray marble. ~ ~ 
~ 15 ~ [ii i ~ 
~ 

Scrpcntinite 

I Xsq I 
~ 

lncWdes serpentine ,st«Jlllc llnd assoclolcd ~ Setters Formation 

~ § prod.JJCts of al1crotlatt of puldotlries and White ftldi'padtlc quart:JJe to gray mlt:a gnciss a.NJ sdWt. Metadiabo.sc 
~ pyra:tt:niru. ~ 
2 

I Xpc I Poter Creek Schist 

~ Fr:inklin limestone 
CMoritt! sericite sclsist with quort:ilc. 

...J.... Count crysralllM marble. ...L. 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diab:isc ..,.- ..,.-

~ 
..,.-

~ Dork gray. medium 10 eoarsr graWd; com/)()St:d Antietam Formation 
Me13.diabase 

dok{ly of gray ploi;loclase f</dspor and black or Gray. buff~a:Jv.ri.ng quarbl,. and quartz 

12 grun augite. 
sdtis1. 

..,.-

~ 
Brunswick or Gettysburg Formation 

~ 
H:irpcrs Formation 

~ BrUIUWick a.NJ Gctty3burg·R~ to brown. {IN! to 

§ Ouortz monzonite 
coarse graJn,d quo.rcosi: sGN!slON: with rt:d shale s Dark grceni.m gray plryllilt: and scliist ....,Uh 

lnlcrbcds. lhbt quart:ile layers. 

~ Cbickies Form:itioo ~ I ~ 
~ 

0 ~ ~ Brun),wlck Formation I £ch I 
Chk:kit:s·Light gray, M rd. massjw, sdtolillws-

~ Gronodiorite 
~aring q11art:i1c and quartz schist; thbt Ci 

quartz pebble conglomerate ~ Ci btlt:rbt:ddcd dark sla1c al top: conglomt:ralc "' "' 0 

~ (I/diam Mor1bu) al b4.tc. ~ 

ffi Lockntong Formation 

I £he I 
~ 

0 I " [!!] Cbickies Formation ~ 
Gronite ;;neiss ~ Dark gray to black. 1Ju'ck bt!ddt:d a.rr,w::.: with !.:! 

oc:cassionat :ona of tltin b'.d<!11:~ iJlack shale; locally hellam conglomerate 
ha.t thin layers of unpuu: limestone or calcareous shalt:. 

~ 
Stoel-too or New Oxford Formation + ..,.- -

G;J StocJcJon and Nt:IN Oxford-light gr11y buff. coarst: 

~ ~ Franklin limestone IT] Gabbroic goeiss and gabbro 
graWd arkruic sand.tloM and cottglomcratr,.; rt:d 

coarse crysuzllint: marble =< lncluda rock.r of probable sedimentary origin 
aN1 brown fuwt.1;rained .siUct:ou.s sand.stone, a.NJ <> 
rt:dsJul.lt!. 

.., 
I + + ~ w Ledger Formation < I Xpg I !§ 0 Aoortbositc l/ghr gray, lc<J;IUy moltk.d.. massiw:. pure COO.rs< ~ Pcgmatitc 

~ s crystalllN; dolomitt!. siliceOU3 in middl1t. port. ~ 
~ 5 § Kinzers Formation Serpentinite ~ 

GU Dark brown shale tU IN: base: above. this is gray ?:J 

~ ~ 
Gro.phitic goeis.' 

I 
12 /ncWt!Ls supotJ~ .,stearile and assodatce. lnclud~ P~ring Cnd$$ aNf small potd.d of Md -wlu'rc spotted limestone Md rruvbll!. with 

~ prodllCJS of ahua!ion of pcridalitia and 
lrreguU:r partings gradi.Jtg t.o sandy li.maionc whic:Js ....l... FranJdiAMarblt: 

!Ii fTYTOXt!ltilt::t. ....l... ....l... 
weathers to {111< pourous sand.Jt011t: 

~ 
~ 

~ 
Vintage Formation 
Dark gray, knotty argillDCeOU$ dolomite with impure 
ligl'll grsry marble at the base. 

Chester Valley 
..,.- ..,.-

~[9[] ~ ~ 
Elbrook Formation 

I £ah l Gravel on Terraces U&ht 17ay to yellowish grtry. [uu: laminated. siliceous Aotie13.m-H:irpcrs Formation 

I lime::ronc with inter beds of dolomile; 'Weathers to 

~ 
earthy buff soil. 

~ + 
~ ~ I Tbm I 

Bryn Mawr Formation ~ ~ 
Ledger Formation Antietam Formation 

::> lli'glt lt:Vel lt:rrace dt:posils; sand o.nd gravel witJs I 8 Ughl gray, locally mottled. massillf!. purt: coarse Cray, buff weathering quarcilc aN1 quart: 

~ somcsilJ. :> crystallln< dolonu"tt!. silkcous ln midi!Jc part. xAlst. 
0 

i + ~ 

~ + 0 Kinzers Formation 

~ ~ 
Diabase 

I ~ Doric bt'OWl'I Wk al lht ~; abow! this is gray ~ 

~ 
Harpers Formation B Dark gray, medium to coarse gr-a.ind; c.omposcd aNl .,,..,,it,. spottt:d lilN~lont: and marbk with ~ 

.., 
Doric gu.CllisJI gray phylUtc tJNJ sc:Jsist MU. .., 

J .. dolefly of gray plttgiocilll< feldspar and black or 

~ thJn qututzllt: /ll'f'C.T.S. "' '"cgular porWr1,--s cradUig to :QN/y limatonc .,.,.hJeJs Q t:;reCl'I augilc. 

~ 
k~ot.J11:n to fine pourous sandstOM < 

+ Conestoga Formation + ~ Chickies Formation 
Blulslt gr11y, thin bcddcd. impurt!. conJort(d Lim<-

~ 
Vintage Formation I £ch I Chiddu-Llghl b""'I' Nud. """"'""- :clolilNu-

~~ :tont: with shalt: portbtg:. colfglOtMrau: at lxut:. Dark gray, knotty argillaeeous dol.omiu: wills impure bearing quarbtc and quart: schist; thbt 

up~r micact:ou.s UmatOM ;_( ....l... ligl'll gray ma.rbk al die lxuc. lnurbcddt:d dar/c slarc at top: ~ongloml:rare 

h i 
(fie/lam Monbcr) at base. 

$~ middl1: phytlite ...._. 

~~ I £hc l 
Chickics Formation 

Ocsl lo'lllH;r alternatlng rJQlomlJc and UmatOllC 
bcll:o.m conglomero.to -L 

....l... 

South of Chester Valley 
Diab:isc ..,.-

Wissahickon Formation -, 

~ I Xwc j IT] ~ 
Dark gray. medium to coane craincd; t:Cmp0$Cd <> Albito cblorite schist (Xwc) Gabbroic gneiss and gabbro chi.ffly of gray plogiodMt: f,./Jbpor and black or ~ green augite frtclud.d Oc.toraro pltylllr,. aNJ :l<Jlnr. "°"" blotdc lncluda roda of proboblt: udimLntary origin 

r: gndss and grtWt~d monbu3. 

+ + Wis.'IO.hickoo Formation ~ ~ I Xpg I Pcgmatite ~ Oligoclasa mica schist (Xw) ~ ~ Graphitic gneiss 
Includes :r"'1Y hornbkndt: g/11!.iss monMrs and SO#nf" 

I 
Include: Pich.ring Gui.u and small patcha of 

~ 
au;,'f"n gttl'i.tt and quarr:.-rlds and fdtbpar-rit:h m~n ~ Franklln Marbk fa 

~ § 
:tho.,.,U,g various desrccs of granilizaticn. 

~ ~ 

I Xmg j ~ 
Ci 

~ Granite gneiss 
~ i Metaglabbro 

~ 
Cockc)'>Ville Marble ~ 2 

Dar Various dt:grces of gnei.ssic dcvt!lapmenl. Mitt: to light bluish i-rtry marble. ~ ~ 
;; !rs ~ r.; 

i 
,., 

" Serpeotinite ~ q 

~ ~ ~ 
< Includes scrpt!lltine ,steaJile '1.lld a:I:Jociar~d Setters Formation 
B products of aiteratlon of pcrldo:lries and White feldipatJr.f c quarr:Jie to gray mica gndss and sdilst. Metadinbase 
?:J fTfrOJl.~nite.s. ~ 
!2 

I Xpc I Peter C reek Schist 

~ Fr::i..nklin limestone 
C>llorlte. scridrc schist 'N/rh quart:.ite. 

....l... Coursc crystalline marble • 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase -,- -,-

~ 
-,-

~ 
Antietam Formation Dark gray, nttdiwn to axusr groiMd; compo:cd 
Gray, bulf~GtM.rlng quort:i~ and quartz Meudiab:ise 

dokf/y of gray plagiocW< f</dspor and black or 
x/olsr. 12 grcOI augite. 

-,-

~ 
Brunswick or Gettysburg Formation 

~ 
H:t.rpcrs Formation ~ B~k. and Gettysburg-Red to brow11. {t.N lO 

~ 
Quartz monzonite 

coanti graitu•d quart=o.rt: 3ands:ON: wirlt red .!Ao/f! s Dark gru.tU.sh gray pkyllire. IUld sdtl:st wilh 

Wcrbtd.1. lhbi quart:irc layf:rs. 
<.> 

I Chiekics Form:ition 
:( ~ 

~ 
Ill 

0 s ~ Brunswick Formation I £ch I 
ChickJ.~-liglit gray, hard. massl~. scJtolilJtus. 

~ ~ Granodiorite 
bearing quart::ire artd quart= schist; rhin ~ quartz pebble conglomerate ~ l.n.Jerbe.ddcd dark slate at top: conglome.rgtc 

~ (/Jcllam Mt!mbt.r) at basc. ~ 
8 "! 

~ 
Lock3tong Formation 

I £ he I ~ ~ 
=< ?i Cnickics Formation Granite gneiss 

~ ~ Dark gray to black. thick beddcd arP,1W:.: with 
occ1USlonol ::tJM,.if of thill lkdd~d black shalt:; t«alty hellam conglomerate 
has thbt layers of impure llmeslOfU! or calcarcow shalr .. f 
Stockton or New Oxford Formation + -,- .._. 

~ 
Srockton Giid Ncw Oxford-Ughl gray buff. coarse 

~ ~ Frankl.in limestone DJ Gabbroic gneiss and gabbro 
groint:d arlco.Ti.c sandslont: aJtd conglomt:rart:; rt:d 

~ coarse crystalline marble =< Includes rocks of probable st:dlmcntory origin 
and brown fine. ,;rained siliceous santblOM.. aNJ 

<.> Q 
rt!dshale. 

~ ~ + + SI 

I Xpg I G ~ 
Ledger Formotion "' () 

Anorthositc Ught uay. locally moakd. massive. pure coa.rsc I;:; Pegmotitc 
~ "' 

~ 
cryst.alUnc dolomite. sili ceous in middle parL !'I ~ ::( 

~ 
~ Kinzcrs Formation § 

~ Serpcntinite ~ 

~ 
Gr:iphitic gneis..< mGU Dark bTown shall! al IM ba.sc; above this is gray !2 ~ lnc4'da supcn1W ,3lcatltc Md 41.SSodGtcr. 

iUld wliitc spollcd limaton< aruJ mar bk wilh ;;; producu of altuaiiOll of pcridotilks and 
lnctulk.1 PicUriltg GMi.ss O/tlJ small patches of 

i"cgul4r JXVlbtg.r grading tosQN}y limatOM wJtidt ....I.... FraN<JUo Marbk 

~ 
11$ JIY"OUlllia. ...J.... ...J.... 

weaJhcn lO {int:. powou.s sand.1ronc B 
~ ~ Vinuge Formation 

Dark gray. knotty argJJlo.ccous dolomllc wlrh impure 
llgJ&t 1:ray marble at the base. 

Chester Valley 
-,- -,-

;~ ~ ~ 
Elbrook Form:ition 

I £ ah l Gr:ivel on Terroccs lighl gray to yellowish grrry. f1.11c Uvnlna.tcd. slUccous Antietam-H:u-pcrs Formation 

~ 
lim~tonc with inlt:r~d.1 of dolomltt:; ~alht:rs to ..,-

~ 
cartloybuffsoll 

~ + 
~ ~ I Tbm I 

Bryn Mawr Formation 

~ ~ 
Lcdi;er Form:ition Antict:un Form:ition 

§ 
l/igh l~l turace deposils; sand and gravel wiJJs I Lig/IJ gray, locally mottled. massive. pure coars< Gray, buffwt:atiruing quarl:iJe oNI quart= 
somesilJ. 

" 
cryslollJN dolomite, sJlicttXU ill mlddle pan. scAfsl 

~ 
~ ~ -+ + 0 Kinzcrs Formation 

~ 
Diabase ~ 

~ 
Dork brown Wk at lM base; above Qris U gray =< 

~ 
Harpers Form:ition a Dork gray, nu:_dium to coo.rs< groiN:d; com~d 

Q 
and ,...,.ik spottol limesltJM tJJtd morblr. 'Mlilh !Ii <.> Dark greuoWo gray phyllito and sdoist wiih 

1S 
<.> § ~ ~ doVfly of gray pi4si«I= f<Ubpar and black or 

~ 0 lrrcgulor JXlrlinp grading to sandy lim~ wlsidl ~ tAbt (/Ullrt::lJC /ayen. 
grccn 111.1gilc. ~ kAl!.'1.J.JK.n to {JnC pourocu SIUl/Ut~ ~ t; 
Conestoga Formation => I;:; Cb.ickies Formation + "' Bluish gray, tJUn bedded. impure, COlltort<d lime-

~ 
Vinuse Form:ition I £chi 

CJiidr.Ju-Ughl gray. hard. ma.uiw. sclolllAlu-
stone with shok porrill&!. conglonu:rare ct ba:sr.. Dork gray, knotty argillaa.ou.r dol.Dmi.Je wilJt impure bearing quart:J"t< and quartz schist; tJtbt 

1.1pp<r mit:accous llmestOM ~ ....I.... llghl eray '""'bk at tM. base. Wcrbcddcd dark slate ot top: congbnerate 
(UelJGm Manbt:r) at ba.re. 

mlddk p>ryllite ~ 
I £hc l 

Chickics Formation 
lower alternating dolomite aJld Umeslont: hcllam conslomcr:itc ...J.... 

...J.... 

South of Chester Valley 
Diabase -. Wissahickon Formation ... 

~ I Xwc l DJ ~ 
Dork gr")', medium to coarse grained; composed <.> Albite chlorite scb.ist (Xwc) Gabbroic gneiss and gabbro chkt1Y of gray plogiod4St: fdthpor and black or 

~ green augite. Includes Octoraro pltyll/J~ a.Jt.d SOM#! horn bw.dr Includes roda of probable sr.dimt:nt.ary orlgU. 
12 lf!l<W and eranJri=I mo.hers. 

+ + Wissahickon Form:ition ~ 
~ I Xpg I Pcgmatite ~ Olii;oclasa mica schist (Xw) ~ ~ Gr:iphitic gncis.< 

lncl1.1des SOIM liombkttdc gMW masbt:n Olld somf! <.> Includes Pickring Gneiss uuJ small potclia of 

~ ou~n gNiD ONJ quart::.·ridt and fcldspar·ridt mcmlxn 2i i Frankl.V.Marbk 

s ! 
showing vtll'iocu dcgru.s of 1;7aniJi=atiotL :( s a: 

I Xmg j ~ 
<:' I;:; 

~ Gr:inite gneiss 
~ <.> Meuglabbro Cockeysville Marble ~ "' ~ DarVariow de.srt:.a of &Missie rkvdopment. W1'itr. to light bluW. gray marble.. ~ ~ 

~ 2i § 
~ i 

llJ 

Scrpcctinite i;! 
~ ~ lndudt:r Strpt!lltint: .stcatile. and ~odored ~ Setters Formation ~ § products of a/Jcratlon of ~r/dotirir.s and 

~ WhJJr. fc/d(patJiic quarr:irc 10 gray mica gne.l.ss and scAfsr. Me111diab:ise 
~ pyroxcnlta. .. 
!2 

~ 
Peter Creek Schist 

~ Fr:inklin limestone 
Chlorlrt: ,-tt:riclte sdti'st w/lh quartzite. 

...J.... Coune crystalline. marble. ...J.... 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase .... .... 

~ 
.... 

EJ Dark gray, mcdlwn to coorsc grained: CCJm~d 
Antietam Formatioa 

Met:1diabase Gray. bulfw.o.~ril'lg quart:ilt: and quart= 
chVflY of gray plagiocl<= fddspar DJld blac/c or 

Sdtisl. 2 xrccn ouglte .... 
~ 

Brun,wick or Gettysburg Formatioa 

~ 
H'1rpc:rs Formatioa ~ Brwuwlclc aNl GcJrysburg-R<d"' brown.[""' to 

~ 
Quartz monzoa.itc 

coarse gra&Md quart::LJ..fc smul.TtON! with ud slu:k 

~ 
Dark grt:aWh gray plrylUlc and scliist witJt 

U.urbcds. /Jiln quortzilc kryus. 

<.> ?( I i ~ Cbicl:ies Formatioa iii 

0 s ~ Brunswick Formation I £ch I Cltld:Jo-Llghl gray, hard. mass/~ sdto/Wws-
~ Granodiorite < bt!arlng quort::itr: and quart= sclli.st; thin ~ quartz pebble coagJomeratc [;; INcrbcddt:d dark slarc at tap: conglomerate 2 A 

~ (/fellam Member/ at base. 4! 

?.\ 

~ 
lockatoag Formatioa 

I £he I 
~ 
~ ~ :0 

Cbiclcies Formation § Dark gray to black. thick ~ddt:d arr,1W:i; with 12 Granite gneiss 
O(Cassional =t>IU..J of thin bt.ddt<:.:1 Oiack shale; locally heUam conglomerate 

~ has tJiJn layers of impwt: lime:JlOM or calcareous shale. 

Stock"10n or New Oxford Formation + .... 
~ 

Stoc/cton aNl New Oxford-light gray buff, coarse 

i ~ Franklin limestone DJ Gabbroic gneiss and gabbro 
groWd arkLJ.Jlc sOJtdstON! aruJ conglomuate; red 

coarse crystalline mal'blc ::: fncWde3 roda of probable u~ary or/gill 
and brown {Ilk! grained sillcuxu ::and.stone, and 

~ rt:dshak. 

I + + ~ 
~ 

Ledger Formation I Xpg I Pei;niatite 
!5 G A.nortbosite llghl gay. locally mottkd. massive. pun: coarse 

"' ::: s aystallbt.t: dolomite. siilct:ou.J in mi.ddlc parL P. !'Ii .. 
~ 0 Killzers Formation 8 

1 ~ 
Oark brOWn sMk at tAc base: above lhU ls gray !." 

~ 
Scrpcntia.ite ~ 

~ 
Gr>pbitic gnei~ 

!2 fnc"'da supt:nline .stcatik a.rsd a:oodalcG 
ON! white spottt:d limaOM. ON! marbk with ;;: pro®ctt of alieratia. of puU!atilks DJld 

lncUldd Pickf!rillg GMis:J and small pa1dw..s of 

/"cgul.ar partin~ gradJng ro sandy lima:onc whldt -'-- FroN:Jin Morbk 
!'Ii pyroUAlJU -'-- -'--wcalht.rs to {U!tC pou.rous SOJJlbtOM 
~ 

~ ~ Vintage Formation 
Dark sray, Jcnouy arglllaccous dolomite with impure 
lighl gray marble al lM ba.Jc. 

Chester Valley 
.- .... 

~~ I ~ 
Elbrook Formation 

I £ah l Gravel on Terraces lighI gray to ycllowUh gray, fuse laminated. slUc.- Antiewn-H:upcrs Formation 
IUncstonc wl:Jr lntcrbcds of dolomiJc; wcoJ.Mrs lo 

~ s 
earthy buff soil 

~ + 
~ ~ 

J Tbm I 
Bryn MaWI Formation 

~ 0 Ledi;er Formation Antiet:lm Formation 
lllgh kvc/ turacc dt:po.rla; sand and gra~I wilJc I Ught gray, loeally mottkd, massive, pure coorsc Gray, buffwc.aJJeuing quarJ:d!c aN! quartz 

~ somcs;IJ. Q cryslalllnr dolomlrc. silhocu In middle part. schist. :> 

gj 
~ ~ + + gi Kinzers Formation 

~ 
Diabase 

~ 
Dark bt'own Wk OJ the bas<; obtNc Jhis ls gray I ~ Harpers Formation 8 8 Dark gray, l'ltl';diwn lo coa.rsc gro.i.ncd; U>mpos<d <.> ~ Gltd 'White spon~d tinw:stOIW! and morbl.e wilh 

I 
Dark greenish gray phyllitc aNl W.w wUh 

!'J chkfly of gray p/4giocla.se f<ld.1par and blac/c"" 

~ l"c&ut4r part1n1:3 srading lo sandy limutoM wlsJcll JJtln qwut:,lle. llr)IU$. 12 g 
grcC11 a1Jg/.tc. 

~ weathers tD [uu: pourous sondslOM 

+ Conestoga Fo=tion + " "' 
Cbickies Formation 

8/JJW. gray, thin bedded. Impure, contort<d W.U:-

~ 
Vinlllge Formation I £ch i 

Chickics·Ushl gray. luud. mass;ve, scl.ol.ilhus-

gj i SlOM with shak porting.:. CDn81CNMra/t: alba.st:. Dark gray, knotty argill.auous doJcmill! wilJt lmpw'r. braring quut:ik and quart.: sdtisr; dWs 

upper micaccous Umatone ~ -'--
light gray m.arbk at lltc base. Wcrbcddcd dark s lalc al top: conglcmt!rott: 

Ii (llt!llam Mcmbv) at ba.Jc. 

mlddl< phylllt< ~ 
I £hc l ~~ 

Cbiclcies Formatioa 
lOWt!' altcrMting dolomiJe and LimalOIU! 

bell:i.m conglomerate -'---'--

South of Chester Valley 

~ 
Diabase .-

j Xwc J 
Wissabickon Fo=tion .-

DJ 8 
Dark gray, medium to coarse &raiMd; composed 

~ 
Albito cbloritc schist (Xwc) Gabbroic gneiss and gabbro chf41Y of gray plagio</4se f<ld.1por and blac/c"" 

~ green augite 
ftteludu Octororo phylllrt:. and some hor11 blQU/t! fffcluda rocla of proba.blc .udbncttary origin 

~ gr«Jr: DJld grtuoitc.d mcnbcn. 

+ + Wi=bickoa Fo=tion ~ § I Xpg I Pegmatite ~ Oligoclasa mica sclllst (Xw) ~ ~ Grapbitic gnei.<s 
lncl.udr.s StNM hornbJ,JUk G"'-i.ss m~rs and SOfU <.> lnc/JJdes p ;clccJU.g Gneiss aNl Small patcha of 0 

i 
:( 

aUJ:'.11 gn.c.W and qua.rr:-rldi and ftdd.Tpar-rich m~rs i5 FraMJJn Marbk i 
i § 

sliowing various dct;rt!a of graniti.Z4lioA. ::: s 
j Xmg j ~ 

!'1i ~ 
~ Graa.ite gneiss 

~ <.> Met:lgJabbro 

~ 
Cockeysville Marble ~ ~ DorVIZrlous dt!grce: of gnci:ssic dcvelopmatl. Wliite to ligh.1 bluish gray marble. r ~ 

~ 2i 8 
i 

~'.! 

Scrpcntia.ite ii! 
~ ~ Include: scrpt:nlint! ,stcaJiJc lllld associated ~ J Xsq I Setters Formation ~ ~ products of alteration of pt:ridolilia and Mite fctdipothlc quart:.irt: IO gray mica gnci.rs and :t:Afs1. Met:ldiabllSe 

pyroxCl'lltcs. ~ 
12 

~ 
Peter Creek Scb.ist 

~ Franklin limestone 
Chlorltc scddlt: scJWt with quart:!ilt:. 

-'-- Course crysralli.M marble. 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~~ 
Diabase ... ... 

~ 
... 

EJ Dark gray, tMdlum to coorst: &rained; ccmposcd Antictun Formation 
Mctadiabasc Groy, buf!wt:otlu:.rlng quartZJ·1e ond quartz 

~ 
ch"fly of 8'6'/ plagicc/J:s• f<ldspar and b/4<k or 

schUI. green augite • ... 
~ 

Brunswick or Gettysburg Formation 

~ 
Harpers Formation ~ Bnuuwick aJf.d Gdtysburg·Rt:d to brown. {111t: to 

~ 
Quartz monzonitc 

coarse graWd quo~ sand.slant: with red shal4! s Doric grct:ni.fh gray phylllJt: and schist with 

lnJ.crbcds. thbt quart::ilc layers. 

" ~ I ~ i Chiclties Formation 

0 ~ ~ Brunswick Formation I £ch I Chldiu·Ug/U gray, /o4rd. massNc, scl<>/iJNu. 
~ Granodiorite 

~oring qt14rr:dtc ond quart= schist; tJUn t; 
quartz pebble conglomerate Werbeddcd dark slalc 01 rep: conclomuatc :t 

"' ~ 

~ (/Idiom M ... w) a1 bas<. :.: 
ffi 

~ 
I..ockatong Formation 

I £he I ~ ~ 
~ > Cliiclties Formation 

~ Dark gray to bl.ack. thick bedtkd argllli:c wilh Gr:initc gneiss I occOJ.tlonal :4llLf of lliin bt:ddt:d bU:Jck sh.a.It:; locally hellam conglomerate 
has tJrilt layers of ;mpurc Umeslone or calcareous shale. 

StocL"IOa or New Oxford Formation + ... 
[!J Sloclaon and N<w Oxford·Llghl 1'6'/ lwff. coon< 

~ ~ Franklin limestone DJ Gabbroic gneiss and gabbro 
graiM:d tukosic sand.rtOM! and conglomcral'-; rt:d 

coarst: ays1alliM marbk ~ lncbJdu roda of probabl< S<dimouary origin 
GNf brown {l.N graU.cd slUccous sand:JtOM. oNI 

~ udsMle " + + ~ ~ 
G!J Ledger Form:ition ~ I Xpg I Pegmatite 

~ 0 Anortbosite light &ray. l«alty mottled. ma.ssiW!. pure coarse 
"' ~ s cryslallint: dolomilt:. si'Uceou:s in middlt: parr. ~ !ii 

~ § Kinzers Formation ~ 
Serpeotinite ~ 

I ~ 
Dark brown slio.lt: a.t the baJc,· above JJJis ls gray ~ ~ lncludcJ st:rpcnlint: _stcatilt: and ossocUztt~ ~ 

Graphitic gneiss 
o.Nl white spotlcd Umu1onc and marble wldt 

:( prodllc/3 of altero.tfon of puldolilfa Olld 
Includes Pf~rV.g Gnt:W and small potclu:.3 of 

l"cgulJZr porrillgJ gro.&g to sandy llmesUJnt: whlcll ....1.... Frank.JlJt Marblt: 
!'i pyrounltu. ....1.... ....1.... 

wca~rs to fuw: pourOU3 sandstone 
~ 

~ 

~ 
Vintage Formation 
Dark groy, knotry argl/Ulccous dol.omltt: wWr imfJ"rt: 
lighl 8'"Y marble 41 lllc bos.t:. 

Chester Valley ... ... 
~~ i ~ 

Elbrook Fornution 

I £ah l G~vel on Ternces Ug/11 rray to ,.,11owW. 11'6'1· fuoc '4mlna1<tl. slll«O<U Antiewn-H:upcrs Formation 
llmcJIOne wi1h INcrbcd.$ of dolomilt:: 'WClllht:rs lO 

a s earlloybulf:wll. 

~ + 
~ ~ J Tbm I 

Bryn Mawr Formation ~ ~ 
Ledger Form•tion Antiet:un Formation 

High kvcl Jurocc dt:posil:s; sand and gra~l wW. 

~ ~ 
Ughl 11'6'1· locally moal<tl, massive, p<Jr< caarn: Gray, tN!f tt1ea.lAulng quarr:ilc and fl"Drl: 

SOfFtt:Sil.t. crystalli.M doiom/Jc, siliceous In middle part. JCIJsL 

~ I 
'-.• 

+ + I 
Kinzers Formation s 

~ 
Diabase 

~ 
Doric brown :dtalc at the base; above :his Is grtf'j 

~ ~ 
Harpers Formation 

~ Darlc gray, mtdium lo coarst: grained; composed 

~ 
and while Sp<Jtt,,d linu;st~ amJ morblt: with I 

Darlc greenish gray pJryllitc Olld scitl.st wWt 
cltkfly of gr6Y plagiocla.st: fdd.rpar ond black or l"egulJZr partinp grading 10 sandy limalon.e wit.Jell I/Un quart::ilt: lflYUS. Q greC/t a"gite. e wt:adten lo f.n1: pourous s«Nls10nt: 

+ Conestoga Form:ition + "' ~ Chickies Formation 
B/JJW. 11'6'/• thin bdlkd. Impure, awortcd lime· 

~ 
Vic1.1ge Formation I £ch i 

Cifiddu.LJ&}ll 11'6'1· Mrd. =ive. :t<loliJJw.r. 

~s SlOllC wlllt Wk pardnt;t. congi,omuau: GI baJL Dark 8'6'/• knony arg//iauo<u ~ Miio lmp<Jr< bearing qutlTl:ik and quart: schlsl; thin 

uppu micact.ocu IUM.stonc ~ ....1.... U1rhl 1'6'/ marbl< al IM b<u<. Utterbcddcd dark sl.aJc GI top: cong lomerate 

u (Hellam Member) at lxut:. 

middk plryllitc ~ 
I £hc l 

Cliiclties For:mation 
~~ Ocsl lowr alrerna.rillg tk>IDmilc and llmcstON 

bellam congloroente ....1.... 
...J.... 

South of Chester Valley 
Diabase ... Wissahickon Formation ... 

~ J Xwc l DJ s Dar/c gr11Y.1Mdium to~ &rai.M.d: composed 

I Albite chloritc schist (Xwc) Gabbroic gneiss and gabbro ch"fly of 1!'6'/ pla&iccli:s• fddspar and bla<k or 
ltw:luda Octoraro plryllltc and :tOtM ho'" bU-JUle f nclude.J roda of probable .:rcdim0111Jry orltllr 

~ 17ccn augilt:. 
gMW and granitlud mcmbus. 

+ + Wissahickon Formation ~ s I Xpg I Pegmatitc ~ Oligoclaso. mica schist (Xw) ~ ~ Graphitic gneiss 
lncludd some liottlbkndt: grv.iss mt:mlN.rJ and Jomt: 

I 
Includes PicU,lng GncWar.d mrall patdu:s of 

~ ougl!ll &M/$s and quart:.·rlc.h 011d fcldspor·ri'cit m(mbtrs @i FNuUdin Marble s ~ 
slwwlng various degrees of graniti;:atial'l. 

~ ~ 

~ I Xmg l 
MetosJabbro i ~ Cockcysville Marble ~ 2 ~ Granite gneiss 

l 
!.i1 Dar Various degrees of gncissic dcvelopmUll. White to Ugltt bluish grq morblc. l .. 

:1: @i g iii ~ 
~ 
~ 

Serpentinite 

~ I Xsq I 
Q 

Includes serpentine ,stcotile ll!ld IU.'Sodatcd Setters Fo11ru1tion ~ Metadiabase § produca of alteration of peridoriria ll!ld Whitt: /eld1'paJJJlc quort=ite to gray mica gneiss and scltl.:t. 

~ pyroxcnites. ~ - · 

J Xpc I Peter Creek Schist 

~ Franklin limestone 
CllkJrite sericlte selrist w/1" quorlzitc.. 

....1.... Course crystGtlilw! marble . 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

s ~ 
Diabase ... ... 

~ 
... 
~ Drzrk grfly, ~ tocoar:c qt:ir:cd: composed 

Antietam Formatioo 
Mcradiabase 

clr"fty of gray plagloclc.st: /t:ldspar a11d bl.ccJc or 
Gray. buff '111/'f!athuiltg quart:itt: o.nd quart: 

~ xu:f!lt aui.,,·re. 
sdtis1. ... 

~ 
Brum~wick or Gettysburg Formation 

~ 
Ho.rpcrs Formotioo ~ Br~ and Gt:try:burg~Rt:d ro browr.. fuse lo s Qu:irtz monzonite 

COONII! grabit"d quarrzr»t: santh101v. wirh ,,.4 .Wk s Dork >;rt:oU.:tlt gray phy/lir,. and sdsist willt 

Wt:rbf:ds. 
lltiriquartzilt:l~1"$. 

I -" :( 

" i Chick.ies Form:itioo l'li 

0 ~ ~ Brunswick Form:ition ~ I £ ch I 
Cltickit:s·llght gray, Mrd. massiw.. scJroUlJw.r-

~ Gr:modioritc 
Morine quart:itt: and quart= schist; rhfn ~ quartz pebble conglomerate c; 
il1Jcrbf:ddt:d dark slalt: al top: contlomt:ratr: 

"' ~ ~ (ffellam Member) Q/ base. 

ffi 
[!!] 

Lockatong Formation 

I £ he I 
§ 

~ ~ " Chick.ics Formation ~ § Dark 1:ray to black. thick bf"dt!t:d argitl::.: wilh Gr:mitc gneis."' 
occa:ulonal :onr.s of tliUt bf'dd,,.d black shalt:; Ux:all)I hcllam conglomerate 1S 
has thin layers of impure limr...stone t;r calcareous shalt:. ~ 
Stockton or New Oxford Formation + ... 

~ 
Stodaon OJtd New Oxford·lighr grery buff. coarse 

~ ~ Fronklin limestone [JJ Gabbroic gneiss and gabbro 
r,rainl'd arlu»ic ;rOJtdstoru: and conglomcrc.!I': ud 

coarse crysrallint: marbk ~ !11clu<!l'.S rocks of probable sedimentary origin 
and brown {Ull! b7'airled :llict:ous sandstone, a.nd 
r;:d shalt:. " ~ 

+ + ~ ~ w Ledger Formation ~ I Xpg I 0 0 Anortbosite li&ht gray. l«Dlty mortkd. 1r.ass iVf!. pure coarst: r;; Pegmatitc 

i :::t 

i crystatlilst:. dolomilf:. siUccous in mU!dlc parL ~ 
~ ~ 

!ii Kinzers Form:ition Scrpcntinite r 
~ 

Gropbitic gneiss 

~ 
Dark brown shalt:. al lAt:. base: c.bow: lhI:f ls grtty . • 

~ i 
!2 Includes SU{Jl'.nlint:. ,str.alltt: o.nd as:sodalt:t. 

and white spollt:d llmcslont; and mc.rblt: wi.tJr 

~ 
productJ of allcralion of ~ri'101it!D wuf 

lncludl'.s Pickring G~i.u and smatt patchd of 

irregular partin~ grc.ding to saN!y li.mc/.olk! wh.idi ...I.... ...I.... 
FraN:Jin Marbk 

wcatJu:n to fine pourous .um.dsrone. 
pyro.wailt!S. ...I.... 

::: ~ 
~ 

~ 
Vint.:1se Formation 
Dark gray, knorry argiltoceous dolamiu~ kith impure 
light gray marble a.t tAe base. 

Chester Valley ... ... 
~[i] I ~ 

Elbroolc For111:1tion 

I £ah l Gravel on Terr•ccs llghr gray to ycllowislr cray, fine laminarcd. sJU~ou.o; Anticram-Ho.rpcrs Form:itioo 
limestone with interbed.s of dolomite; ~others to 

~ ~ 
carU.y bulfsos'J, 

~ + 
~ Cl I Tbm I 

Bryn Mawr Formation ~ ~ 
Ledger Formotion Antietam Formation 

" lliglt lt:Yt:l lt:m:a: deposits; SOJtd and gravel 'Wilh I lighl cray, loca.Uy mottled. massi 'llC. pure coar~ Gray, buffwctUJsuing quan:ilc o.nd quarc 

~ some sill. ~ crystalllru! dol0miJc. silicc044 in middle pan. sdJ::t. 

g; 
~ ~ + + <> Kinzer.; Formation 

8 ~ 
Diab:L<e 

I ~ 
Dark brown sluzk ot Ilic~; above this ls gray I ~ 

Ho.rpcr.; Form:ition 8 Dork gray. mt:d.ium to C<>tUS< graiM.d; composd 0 and '4'hiC#: spot:td limcst.on.c and marble with I Dark gr<<ni.:h gray phy/lih; and :rdWl wilh 
~~ cJTjtjly of gray plagioclast:. fcldspu and biD.ck or 

~ l"tb"Ular panincs i-rading 10 stUU!y limc1onc wJu'ds tJUn quartzite lgycn. 
!2 g reen a.ugilc. wt:atlu:r.r ID {uu: pourous saNlslon.e 

+ Conestoga Formation + "' ~ Chick.ies Form:ition 
BluW. gr1zy, thin bcd~d. impure. conUJrted lime· 

~ 
Vinbge Formatioo I £ch i 

Chickics-Ughl gray, h4rd. mtWivc. Kli>lillws-

Os SlOM w(Jh sltak pcrMgs, conglomcralc al bau. Dork gray, J.:notry arglllauou.r dolmnilc WW. impurt!. bearing quartzite and quart::. sdt/.s1; lhitt 

1~ upper mk:accOU.J llmcs1om: ~ ...I.... tigJrJ gray marble. at !Al'; base. l.11urbcddcd dorlc s t.arc at lop: conglomuatc .. (llcllam Member) at bast: . 

$/ii m{ddl11 phyllile ~ 
I £ hc l ~~ Chick.ies Formation 

low.!r g//unatV.g dolonu'tc and Uml!SIOM hcllom conglomerate ...I.... 
...I.... 

South of Chester Valley 

~ 
Diabase ... WL'<S:thickon Form:itioo ... 

/ Xwc l [JJ ~ 
Dark gray, mcdi.'um lo coar$C grain.t:.d; composed 0 Al bite chlorite schist (Xwc) Gabbroic gneiss ond gabbro chitjly of grq plaKioclc..~ frldspar and black or g green augitl!. 

fncludu Ocuxoro phyllilt: and .'Wl'I#:. hom b/,.NJ,. lnch1da rocla of probable scdiml'.ntary origill 
§ gtsd.u and j_:r411ili:.t:d l'flOnbus. 

+ + Wissahickoo Form:ition ~ s I Xpg I Pegmatite ~ Oligocl= mic:i schist (Xw) i ~ Grapbitic gncis.' 
/~luda ~ hon1bkndc gMi:r:$ mtmlJ,n and ~t: 0 Includes PicJcc.ring Guiss aNl small paidse:t of ~ 
aug,.,. gnd.s:s and quc.rt:·ridt c.M fcldspar-ridt members l5 i FraN:Jin Marble Ii 

~ ~ 
showing various dcgrt:es of &7'anili.uzti4n. ~ s 

/ Xmg l i GJ 
!!i ~ ~ Granite gneiss 

r " Met.:1glabbro Cockcysvillc M:irblc ~ i P. 
DarVarfou.;r degrees of gl"lt:.issic dcvclcpmcnt. ~lie lo light bluish gray marblt. ~ '< 

l5 § 
~ i 

I'.! 

~ ~ 
Serpcntinite 

I Xsq I 
i:! 

lnclud.cs serpentine ,stclillite and gssocJated Setters Formation ~ 8 products of aJu:ra1ion of µ ridOll'tics tuJd 
H! Wliitc fcldlpaU,Jc quarl:i.le to gray mica gneiss and Jch/st. Metadiab:isc 

~ flYrOXcnill!.t. ._ -
I Xpc I Peler Creek Schist 

~ Fr:mklin limestone 
Ch/()rltt; scriclrc sdiist with quart::ite. 

...I.... Course c:rysra.llinc marble • -
.-
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diab:ise -,-- -,--

~ 
-,--

~ 
Antiet:un Formation 

Dark 1:ray. ~dUun 10 coar;c 1:raincd: compost:d 
Gray, bufT•1w!athering quart:ilr and quart:; Mct:idiab:ise 

dlltfly of 1;ray plagioc/JJsr {t.llhpcr and blt:clc or 
!;! kr,.r.nauglle. 

sdtisL 

-,-

~ 
Brunswick or Gettysburg Formation 

~ 
H:irpcrs Formation 8 Brul\'fWid: CJf.d Ct:tl)'$burg·Rcd to brown. {IM to 

~ 
Ou:utz monzonitc 

coarsr p,rDiril'd quart:.os,. sand.tlOIV with Tl'd :JscV s {)ark grt!CltW. gray phyllilt: and sc:Afst wi1Ji 

Wcrbicds. 
thin quarc11e l:ryt.n. 

<.> 
<.> =< ~ <.> i Chickies Form:ition lli 

0 ~ I R QC I Brunswick Formation ~ I £ch I 
ChidcJ',.s·llghr gray, herd. massi~. schol.illuu· 

~ ~ Granocliorite 
Marin;; qutzrf°dfl! and quarr:: sch.isl; thin t; 

quartz pebble conglomerate G; intcr~ddcd dork slate at top: conglomaatc "' " ~ ~ (If diam Mt:.mlxr) at basG - · 
~ 

'll 

[!!] 
Lockatong Formation 

I £he I 
0 

~ 
?< Chickic:s Formation l'J 

~ Dork 1-:r ay to black. 1hlck b,.ddr.d ar1:m:: •• with 12 Gr:m.itc gneis.." ~ occossfonal :t>M.t of 111111 bl-dr!,.~ black ::hale; localty hcll:un conglomerate ~ hos th/11 ltz'Yt:.rs of imp&J.re limestone or co.lcan:ous sJsalt!. 
~ 

Stockton or New Oxford Form:itioo + -,-

[i] StocJ:Jon Q/'ld Nrw Oxford-1 .. ight gray buff, coarse 

~ ~ Franklin limc~tonc [TI Gabbroic gneiss and gabbro 
groiltrd arko.<:ic saJ'ld.ttont: and cM,,;!om,.ratr: ud 

coo.r:;c crystalli.nt: marblt: ?< fnc~da rocks of probablr. st:dimr.ntary origin 
arid browri fiM graUu:d ::Wuou.:t sands/Me, aN1 0 
r,.Jshalr.. ~ 

•: 

+ + ~ 

~ 
Q 

I Xpg I 
0 

G Ledger Form>tion < !5 
light &ray. locally monkd. mcssiw·. pure coarse t; Pegm>tite 

~ 
A.corthositc 

"' 
~ 

~taUilu:. dolomilt!. :rrliceous in middle po.rt. R :.: 
~ 0 K.im:ers Format:on § 

~ 

~ 
Dark. brown shall: t:I Uu: ba.lr: above lhis is gray ~ 

~ 
Scrpcntinite ~ 

~ 
Gr>phitic gneiss 

i 
!2 Includes srrpc121W ,sJcatite o.nd a.ssodote' 

IVld .,.*lie spotted limt:$/orv. r,;n.d marbV with 

~ 
produt:J:J of alrut::liOll of pcrido:i.!ics and 

lncludo PicJ:.crUtg Gndss aN! small pa.tdvs of 
/"e>;ulllr parti.n,ts 1:radlng to :t:ndy limcs:oru: M-hich ....L ....L FraNdin Marble 

pyrtut:rtirc. ....L 

~ 
wcotlicrs ro fine pourous sandstone 

~ 
~ 

~ 
Vintnge Formation 
Dark gray, knotty orcillaceou:: dolomire with impurr 
lif:hl grgy m"bfe ot lltc base. 

Chester Valley 
-,-- -,-

~[9[] ~ ~ 
Elbrook For1113tion 

I £ah/ Gravel on Terr.ices light gray to yellowish cray. ftnc laminated.. siliceous Antiet:llD-H:upcn: Formation 

g li.mesrone "With i.ntcrbetb of dolomlre: weaJheT$ to 

~ rarthy buff soil. 

~ 
0 

~ 

J Tbm / 
Bryn Mawr Formation + 

~ ~ 
Ledger Form>tion 

~ 
Antiet:>m Formation :.1 lli1::h levd tl'rrau dqx.u1."ts: sand and grcvel wlJJr I lighl gray, loa:lly mottled, masslw .. pure coaru Gray. b<lffwcalheri.ng quort=ile and quart:. 

~ somcsi/1. Q crystatlbsc dolomlt~ sitiuous Jn middle part. schl:t. 
" ; 

~ i + + ~ 
Kinzers Form:ition 

~ ~ 
Diabase 

~ 
Dark. IN0ttt·n sJu:k t:t the ~; above Uris is gray ?< 

~ 
Hnrpcrs Formation ~ Dork gray. ml!dium to coaru grciNd; conrpout! <.> aN1 ~,":, spottl!d limes:OM C!lld rr.crbll! with fli i Doric grun.LTJ. gray plrylli~ tlNf schist 'Nilll 

~ 
chltfly of 1;r1ry pU:gioclt::..Jt: f,ldspar and bU::.ck or 

~ 0 inccutar partin;,,~ srading to st:nt!y limaton< M-hidi ~ IJWi quart::/.rc lt:yus. 
great a11giu. :l! wt"atMrs lo [i.N pourous St:Nb:om 

tu 

+ Conestoga Formation + "' w Chiclcies Formation :a 
Blul.sh gray, /}&in lxd<kd. intpurc. contorted ~· 

~ 
Vint:igc Formation I £ch i 

Chic.kics·llghJ gray, hard. numiw • .sclolWws· 

~i SION' 'w(llt .WU: partings, conglomerate ar best!. Dark gray, knotty or1:illac1"0U..it dolomite wiin impure bt:.ari.ng quart:itt:- and quart:. :rdlist; lhiA 

uppu micauow ll.matoM ~ ....L Ugh! gray marble at the base. Wu~ddcd dork. .daJt: at top: conglomt:ratc 

h (lft:llam Member) at bast:. 

mi'dd/,.phyllitf' ~ ~~ I £hc l 
Cbiclcies Formation 

" ~ Ocsl lo"Wer alternating dolomite and liml!Stonr bell:un cooglomerotc ....L 
....L 

South of Chester Valley 
Diabase 

-,--
Wissa.hickoo Formation -,--

~ J Xwc / [TI & 
Dark gr:ry. tMdium 10 coa.r=c J:tairu:d; comprue.d 

~ 
Albite cblorite schi't (Xwc) Gabbroic gneis.s :ind gabbro chit"fly of gray plt:J:ltxl.t: . .sr ft'li!spar and bli:ck or 

~ ,l;rt!cn aucirr. 
lncludr.<t Octoraro phyll/1,. tutd SDnl' horn b/,.ntf,. lncludr_s rock.T of prol>oblt: vdimt:n:ary orlgUt 

~ K''"iss usd Kta1Sit1zcd rr.uriM.rs. 

+ + Wi~sahid::on Formation ~ ~ I Xpg I Pcg=tite ~ Oligocl:l"'1 mica schist (Xw) ~ ~ GrJphitic gncis.~ 
lndudr.$ ~ Aornbl#'ndr wvi.u mt:mb<rs and ,'fO/rll' <.> fncluda Pickring Gneiss GN1 small patdu!s of ~ 
aUJ:l'lt g!tt'/.ss and qzu:.rtz•ridf. a.NJ f~f'1.sf)(;r·dch m~m}),n 5 § FrlZJtklinMarblc !IS s =< 
sho...,1'ng Yarlou: degrees of granili=t:rion.. ~ "• 

~ ~ 

J Xmg l 
B 
~ 

!!' 

~ Granite gneiss 
IE <.> Met:iglabbro Cockey>ville M:i.rble [$ 2 

I Oar Various dt!&rrcs of ends.sic dOJdopme.nt. i WJ.lre to light bluish r.ray marble. if ~ 

"' s § 
~ =< 

, .. 
q 

~ 
Scrpcntinite 9i 

~ 
9 

< lncludl'.s serpentine ,stearitc and associated ~ Setters Formotion ~ § products of alterarlon of pcrldoti'lir.s and Whltr fddipatJt/c quarr:.itc lo gray mi'ca s nri..u and scJsist. Mct:>di>basc 
!ii PY"'OXl'.nill'.S. ~ 
!2 

I Xpc I Peter Creek Schist 

~ Fr:mkli.n limestone 
Chlorilc srridte :schist with quart::.itl!. 

....L Courst: crystallinc marble • 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diab:i.sc ... ... 

~ 
... 
~ Dark grtry. medium 10 ~c grained.; composed 

Antietam Formation 
Mctadiob>SC 

doi<fly of gray p/ogiodas<: feldspar oMI block or 
Gray, buffW<41Mring quort:ik oMI quora 

SI gr«11ouglte. 
scAfsL ... 

~ 
Brunswiclc or Gettysburg Formation 

~ 
Harpers Formation G Bnuuwlck oM Get~rg·R<Jf to brown. {US< to 

~ 
Quartz monzonite 

coarse grained quart:o:e sands/Oft.I! wirll red shak s Dork greoWh gray pkyllit< oMI scAfst wiJJo 

lnlcr!Hds. 
tJUn quardlc laycn.. 

I Chickics Formation ~ I ~ 
~ 

0 s ~ Brunswick Formation I £ch I Cloiddes-Ug/oJ gray, hard. massive, sdoo/IJltu.t-
~ Granodioritc 

btaring qwart:itc and quartz schist; tJ"1t 
quartz pebble conglomerate ~ w lnlcrbcddcd Wk s lasc or lop: conglomerate :t 

~ 

~ (If diam Member) at base. :.: 
B 

~ 
Lockatong Formation 

I £he I 
g 
~ 

~ ?I Chickies Formation § Dark grgy to black. tJr.Jck bt:dtkd argl/U:c w;ih i<! Granite gneiss 

! occa.s.rlOllal :.Dnt!S of mu. bedded black shale; focally hcllam cooglomerate 
ho.s thin loyt:r3 oflmpllrt: limestone orcalurcow shale. 

Stocktoo or New Oxford Formotioo + -,-

~ 
Stockton Oltd New Orford-Light gray buff, C.04/"St: 

~ ~ Franklio limestone DJ Gabbroic goeiss and gabbro 
grained o.rlco.dc sand.stone and conglomt:rott:; red coo.rsc crystalline marble ~ lncWdes rocks of probable scdbncnrary origin 
W bt-own [ZM grained sUJuous sandstOM.. IVld 

i red sloak. 

+ I + 

~ ~ 
Ledger Formation I Xpg I ~ G light gray. locally moale.d. massive. pure coanc t; Pcgnutite 

~ 
Anortbosite 

"' cry:tallbtc dol.omiu., siUccous in middle part. ~ 
~ ~ 

1 ~ 
Kinzcrs Formation Scrpentinite ~ Dork bf-own sioak OI IM bou; obtNc tJU:r is gray ~ ~ lncluda supclllin.e ,,stalitc and ass«Uucc ~ 

Grapbitic gneiss 
oMI wltlrc Jpott<Jf limcJtone oMI morblc wiJJo 

I 
producJ> of aUerolioro of puldolllia oM 

Include Pk:Uring Gneiss and small potdta of 

/rrcgu/Qr pardnp gradbtg to sandy Umcs/.onc wlUch ....L ....L FroN<Jln Morbk 

weatMn to fUtiC pourou:t sandstON! 
pyrOUAIJa. ....L 

~ 
:t ~ Vintage Formation 

Dark grq, knotty argllUlc~ dolomite wltll impure 
light gray marble aJ the base. 

Chester Valley ... ... 
~ [9L] ~ ~ 

Elbrook Formation 

I £ah ! Gravel on Terraces Light tray lO yellawi.Jh gray, r~ Uunina1ed. sllkcous Antiet3m·Hupcrs Fonnatioo 
ffi limestone wish lnterbctb of doJomi.Je,- watJtm lO 

~ r'1 eorr!ty b<Jff JoiL 

~ + ~ 

~ ~ I Tbm I 
Bryn Mawr Formation ~ ~ 

Ledger Fonnatioo Antietam Formatioo 
High lcvcl tcrrau dcpo.slls; sand amJ graw:.I wWt. I Uglol gray, locally molt/cd, massive, pure coor.re Gray, bufTW<GlJoering quorr:iJe oMI quart: 

~ some.rill. ~ crystalliM: dt>lomll4 siliceous In mUJdle part scAisL 

~ s i + + I 
Kinzcrs Formation 

~ ~ 
Diabase 

~ 
Dork bf-°"'" sloak OI tM bou; obtNc tJU:r is gray ~ 

~ 
H:upcrs Formation 8 Dotk gray. mt!d.ium to coanc gralna!; com~d <> oMI wlUU: Jpott<Jf llmaton< oMlmorblc wlr!t ~ I Dork greoWh gray plryllik oMI scAfst wiJJo 

dokfly of gray ploglot:lose fef;bpor oMI blodc or 

~ ~ 
lrregu/Qr pottin&$ grading lo s4Nly limtstOM 'N/llcA rJtu. qw>rt:/Jc layers. 

green aJ1gilc. wt:alhus "'fan< ~"""3 SllnlUSON! 

Cones!083 Formatioo + ~ ~ Cbickies Formatioo 
Bluish gray, rJtu. b<dd<d. impure, aworted 6--

~ 
Vintage Fonnatioo I £ch i 

Chiddu-Llshl gray, illzrd. m=ivc. J</QliJhuJ. 

st~ w/Jlt shale porrUtgs, congkNncrate ar base. Doric grtzy, knolty arill14ceow ~ wW. impure bt:oring fl"IJTl::ir.e tJNi quartz :schist; tJtilt 

upper mk accou:s Umctonc ~ ....L light gray morbk Ol rite base. W erbeddcd dark slate al lop: c-onglomuate 
(liellom Monb<r) ot base. 

mldd/,: phyllite ~ 
I £he ! 

Chiclcies Fonnlltion 
lower ollcrnallllg dolom/Jc wad limcstOllt: hellam cooglomeratc ....L. 

....L 

South of Chester Valley 
Diabase ... Wissahickon Fonnatioo ... 

~ I Xwc l § 
Dark grrry. met/j;Jm lo coo.ru grai.ncl; composed <> Albite chlorite schist (Xwc) DJ Gabbroic gneiss and gabbro ehi,py of gray ploglocios< feldspar ond blodc or 

~ w green oug1'1e. 
l1t<:ludu Oclororo pltylllle and some horn blendt: Includes roe/a of probable :sedimentary orig/It 

f;! gMi.!ts on4 graJUri.;cd mcmbus. 

+ + Wiss:ihiclcon Formotioo a s I Xpg I Pegmatite ~ Oligoclasa mica schist (Xw) i ~ Grapbitic gneiss 
lncluda SOtM ltomblendt! pd.rs ~n and S"'1IC 

~ 
lncJudcs Pi~ring Gnt:isf and small patches of 

~ 
au gen gnd.u and quart::..ridl and fddspar·riclt mcmbcr:s !5 FrOIOklin Morbk iii s ;( 
showing various degrees of gr~tion. ;( s 

<> I Xmg j 
Me13globbro i ~ Cocke}"Ville Marble ~ ~ 

~ Granite gneiss 
r 

i 
.. 

Dar Various degrcaof gn<l.ssic devdopmmt. White lo light bt.uW. gray marbll!. l :( 

!5 § 
~ i 

t•.! 

Scrpcotinite i<! 
~ 
~ lncludc.s :Jupcntine ,stcorlu and as:Jociolcd ~ ~ Setters Formation ~ Metadfabosc § produc/3 of ollerallOlf of ~r/do1Jtia and Mite fcldipaUtlc quart:Ue 10 gray mtco gnt lss and sc.ltht. 

~ pyrOJtOt,/la . ~ 

I Xpc I Peter Creek Schist ~ Franklin limestooc 
Clilorlte. sericilc schist witls quart:llt:. 

....L Course cry:stalline. marblt:. 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase .... .... 

~ 
.... 

EJ Dark grgy, ~Wwn to coa~ graWd; composed Antietam Formation 
Me~diabasc 

chj,fly of gray plagi«W.. f</dsp4r aNl bll:c.t °' Gray, buffwcatkriltg quardrt: and quart: 

~ green twgilt:. 
w.Jst. .... 

~ 
Brunswick or Gettysburg Formation 

~ 
Harpers Formation 8 s,.,,,.,.,;ac aNl GclfY'burlt'Rd to brown. [OM to 

~ Quartz monzooitc 
coo.ne graW.d l[U4Tt:.oH sattdst~ with red sltak s Dark grcuU.sh gray plry/Ute ANJ scJaht wiJla 

~ lntubtds. 
tJoilt q<uvr=il< ,.,.,,_ 

<.> 
<.> ;'< I <.> ~ 

Cb.icl:ies Formation fl! 

0 s ~ Brunswick Formation ~ I £ ch I Chickia-Uelll gray, Juud. mo$$lvt!, scltoll.JJuu-
~ Granodiorite 

btaring quartzite and quart: schist; thi!t w 
quartz pebble conglomerate iu :. 

::.. /Ncrbcdded dark slate at top: congkJmuau R 

~ 
(lldlam Manbre.r) at base. ~ --

~ 
Lockatong Formation 

I £ he I 
~ 
0 ~ 

> Cb.ickies Formation :.-: 

N Dark gray to blaclc, tlu'ck bedded orgllli:e with 12 Gr:ioite gneiss 
occasslonal ZO/U!.f of thin bedded bl.a.ck shale; locally hellam conglomerate 
haJ JJiln layers of impure I/mat~ or calcareous sh.ale. 

~ 
Stock-ion or New Oxford Formation + .... 

GiJ Sroclaon iwl N<w Oxf.,d-llghJ 8'"Y buff, coam 

2 ~ Franklin limestone DJ Gabbroic gneiss i!lld g:bbro 
graWd orko.ric sand.JtoM and conglomerate; red 

Coat'$C crystalline marbk ~ f ncWdes rodu of probable scdbM.llJary origin 
and br"""'* {utc gro.in<.d sllluow so.Nh1onc. and 
red shalt:. <.> ~ 

+ + ~ ~ 
~ 

Ledger Formation $ I Xpg I l5 0 Ught grtry, IOC4lly mott.kd. ma.s.sf-.ic. pure COGtU 
t; Pegmatite 

~ 
A.oorthosite ,. 

s aystalllM dolomllc. siliceous in middle part. ~ !ii 
0 Kinzers Formation § ~ 
~ 

~ 
Dark brvwn shale al IM ba.u: oJxn.>c this is gray ~ 

~ 
Scrpcntioitc ~ 

~ 
Grapbitic gneiss 

I 
fncWdcs supcntW ,stutiu and a.ssodau o 

Md wlu'lt: spotted Umaton.c and marbk with 
'< prodJM:J:s of al1ua1ion of peridotiria and 

fnc'4Hla Picbrlng Gn.ei.ss ON! small polc:ltc of 

lrrcgulllr parring,t gradJllg to sandy limestOM: wl&JcJt ...J_ FraN.lin Marbk 

~ 
pyroun/Ja. ...J_ ...J_ 

wea.lh<n Jo {utc pou.rou:s so.ndstonc 

~ 

~ 
Vintage Formation 
Do.rk grll)I. knolry argiliaccoiu dolomile wllh impure 

Ugh.I gr'1)' marble at tM bee. 

Chester Valley 
.... .... 

~[92] ~ ~ 
Elbrook Fornution 

I £ah l Gravel on Terr.ices light gray to ydto.,,..;,h gray. fuse. laminated. slUet:ous Antie~-Harpcrs Formation 
limestone wllh lntcrbcd.1 of dolOlrlllt:; wathcn to 

~ s earthy buff soll -
~ + 

~ ~ 
/ Tbrn I Bryn Mawr Formation ~ ~ 

Ledger Formation Antietam Fo=tion 
::> lligA kvel terrace deposils; sand and gro.w.I wiJh I ~ 

Light r;ray, locally monled. ma.al~ pure coarse G,ay, buff~uingqu4rl:i/< aNl qu<1rt: 

~ somesilr. CfY$lollbtc dcllomf/Cp sillcmus In middle parr. S</tbt 
0 

I + ~ 

~ + 0 Kinzers Formation 

~ 
Diab>.SC !)l 

~ 
Dark brown Wk al lM bas.c; above this i.s gray ~ 

~ 
Harpers Formation § Darlcgray, medium 10 coarse grabw:d; CO#npMCd <.> 

Q 
ond-..hiltt sponcd ~and marbk wiJJt !li <.> Dark grcCAWt grgy plrylUte and scMsl willl 

\'.f chkf/y of g'ay pU!giocw< f</dsp4r aNl bu.c.t °' 
~ ~ /rr<gu/1" partinp grading ID SONiy limatoM w/tkh ~ I tJoilt qwut:il< layus. i2 great ougitc. ~ Wit!Olhen lo {tne pou.rous swu!stonc 

+ Conestoga Formation + 2 w Cb.icl:ies Fo=tion 2 
Bluish gray, tNn baltkd. lmpu''- COnJon<d 11=· 

~ 
Vintoge Formation I £ch I Chi<kics-UghJ l{'ay. luud. """"'~ :rc/DliJJws. 

Els JtOM with Mak partings_ conglomuatt: at ba3,_ Dark gray. kncrry arglllaccow dolomitl! wilh Impure bitarlng quartzite and qwo:rt:: schi.Jt; lhln 

"PIX' mlca.uous limcltJM 
;: ...J_ light gray marble QI lite base. Wcr~d"d dark slate aJ top: conglomuate 

i~ ~ (llctlam Mcmbu) at bast. 

<~ middk phyllite ~ 
~~ / £he / 

Cb.ickies Formation 
lo'Wf!r alterna.tlng dolomi.Je and limalOM bellam conglomero.te ...L.. 

...J_ 

South of Chester Valley 
Diabase .... Wissah.ickon Formation .... 

~ / Xwc l DJ ~ 
Dark gray, mcdiwn to coarse groined; composed 9 Albite cbloritc schist (Xwc) Gabbroic gDeiss and gabbro dtlefly of gT11Y pl11gkxla.Je feldspar and bUze.k. or 

~ srccn ousire. 
Inc.Juda Oclororo phyllllt!. and same horn blouk fnc.luda roda of proba.blc scdbn.cnlDry orlglA 

i2 g~iss and gran/JIZ<d m<mbus. 

+ + Wissahickon Formation I I Xpg I Pegm:itite ~ Oligocla.sa mic schist (Xw) ~ ~ Gr:iphitic goci..<s 
lncluda SOtM ltornbkn~ gneis:r mcnbcn and some <.> lncluda Pichring GNi.ss aN/ small palcltes of 

~ augcn guW and quare-ridt and fcldspa.r-ridi mt!tnbers 2) il' FrtutlUin Marble 

s ~ 
showing lNicH.a dcgrtu of graniri::Jui.on. ~ $ ~ 

/ Xrng I GJ 
~ ~ ~ Granite gneiss 

r i Met•glabbro 

~ 
Cockeysville Marble ~ 

DarVarlou.s degrees of gnds3ic dc'lllopmUll. White 10 Ughl bluisJs gray marble. ~ ~ 
~ !5 § 

"' i 
~·.! 

"' Scrpentioite i2 
~ GJ lncWdcs scrpcnMc ,.1tcatiJe and associated ~ ~ Seuers Formation ~ 8 products of afttratlon of pcrU!otitks and Whltcfeldipathlc quart:ltt to gray mica sncls.s OIJd scJWt. Metadinb>.SC 

~ ffYrcxenltes. ~ 

/ Xpc / 
Peter Creek Schist 

~ Frllllklin limestone 
Cltlcritc scricitc schist wiJh quarrzltc. 

...J_ Course crystal/Inc marble . 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

i ~ 
Diabase ... ... 

~ 
... 
~ Dark gray. 1Md1'um lo coorsc grained.; composed Antietam Formation 

Metadiabasc Gray, buJlwearhalJtg quarrdtc and quartz 
chiq?y of gray plaglocliut: feldspar and blade or scltist. 
grctn augite . ... 

~ 
Brunswick or Gettysburg Formation 

~ 
Harpers Formation 8 Brwaswlck and Gcltysburg-Rcd to brown.. [IM: lo 

~ 
Quartz monzorutc 

coarse gra/Jt"J quart:JJst: sandstont! with r'-.d sN:lc s Dark grt:enlm gray plry/Utc and sdtist wW. 

lntcrbcd.$. IJUn quarr:Jtc layers. 

0 :( I ~ i Cbickies Formation 

~ 0 s I liqc I Bruru.-wick Formation I £ch I Chi.clcJcs-UQtl gray~ hard. mOS$i~. sdwlillws· 
Granodiorite IYarlng quart::Jrc IUld quart: schist; /hilt C; 

quartz pebble conglomerate ~ C; lnJcrbt.ddcd dark slate at top: congl01Mra1c :. 

" ~ 
~ 

(llcllom Member) at b<ue 
sq 

:> 

~ 
Lockatong Formation 

I £he I Chickies Formation 
f; 

~ 
~ 

§ Dark s ray to black. rlrlck bedded argWi:e with i:s Granite gneiss 

~ occa.ulOfUJI ::olSG! oftltU. IN:dt!1tt! Olack .'11al1:; k>cally heUam conglomerate 
has thUt layers of impure limestone or calcareous shale. 

~ 
Stoc~-ton or New Oxford Formation + ... 

~ 
Slockton and New Ollford-l/ghl gray buff. coar.r< s ~ Fraoklio limestone DJ Gabbroic gneiss and gabbro 
gro.Wd arJ:o..dc :rond!lont! and con>;Wmt:ra.tc; rt':d 

coo.rs< crystalline marblt: :; lnclJJda rodu of probable R.dbnr.nlory origin 
and INown (/Jle gral!ecd siliceous sandstone. and 

~ rt:dsMU:. 0 

+ + ~ ~ 
~ 

Ledger Formation ~ I Xpg I 5 G Anortbosite Ushr grgy, locally mottled. massive. purt: coarse ru Pegmotitc 

i "' "' crystalline dolomllt:, siUct:ous in middlcpaf/. ~ ~ 
~ ~ 

~ Kiuzcrs Formotion Serpcnticite ~ 

I ~ 
Dark brown sluzlc o.l lhc txuc,· abow: this l.s grtry ~ 

~ ~ 
Graphitic gneiss 

12 Includes serpenline ,steal/tr: o./1d o.ssoGialcr. 
attd whlttt spotted llmestOltc and marble with 

~ products of allcratlon of pvidorltia and 
lnduda Plck:rlng Grtd:u and small pordu!.1 of 

i"egular partings grlldbig lo sOJUly lime/~ wMdi ...1... Fra.nldiJsMarble 

~ 
pyrozt:Aitu. ...1... ...1... 

wea~rs to flM pour044 sandstone 

~ ~ Vintage Formotion 
Dork gray, knolly arglll'1t:cous doWm/Jc with impure 
light gray marble aJ tM ba.st:. 

Chester Valley 
,- ... 

~~ ~ ~ 
Elbrook Formation 

I £ah l Gravel on Tom.cos light f{'ay lo ycllcwish gray, [U>< laminotcd. s/l/cccnu Antietam-Harpers Formation 
lim~tone wlJJt ln1ubcds of dolomiJe; wcalhus to 

~ i <artltybuf!soll. 

~ + 
~ ~ 

J Tbm J 

Bryn Mawr Formation ~ 0 Ledger Formation Antiet:un Formation 
High ~I ff':"au dt:polits; sand and gravel wWr I lt'ghl grtry, locally mallkd. massfve. pure cooru Gray, /wf!W<4cJ.uing quart:!!< and q114rt: 

§ some sill. as crystalliM do/om/Jc, sllictt1U3 in mlddlc par!. scJWt. ::> 

+ § 
~ 

~ 

+ I 
Kinzcrs Formation '-

~ ~ 
Diabase 

~ 
Doric brow" sMlt: a.: :he base; above lhis Is gray ~ ~ 

H:u-pcrs Formation i$ Dork eray, medium to coa.rse graiMd; composed 0 and white .rpotted limestoM and marble with i Dark gretxl:sh gray phytlltc and schist wllh 

i:! clilefly of 8'ay pl4slocl1U< feldspar and bl4ck or 

~ irregular portincs erodins to slVldy lima toM wltlcit ~ th/Ji quartzite layers. 
green augite. 

~ Wcot~T1 to{~ pourous sandstone < 
Conestoga Formotioo + " ~ Chickies Formation 
BWW. gray. tJsin bedded. impure. COIJlor/aJ lime-

~ 
Viotase Formation I £ch I Chicklu-llghl i;ray, h4rd. nu=iY<. xlolldws-

Slant! with sltak! pardllg;. congkJmuote a1 baJr.. Dork 1:ray, knotty orgll~DU! dolomfle wilJa lm.P41n bt.ari.ng quart:ik ond quart: sdJsr; tJWt 

upJKr mlc11.uous limcstOM ~ ...1... Ugh/ gray marble at llsc base. Wcrbtdtkd dork s/4Jc 01 mp: conglomuate 
(HcUam Mcmbu) •I bas<-

middle phylUtc ~ ., 
I £he I Cbickies Form:itioo 

loWf:r altt:rnating dof.omlte ond l.t'matMc 
hellam cooglomen tc ....L. 

...1... 

South of Chester Valley 
Diabase ,-

Wi=bickoo Formation ,-

~ I Xwc l DJ § Dork gray, medium to coarse grained; composed 
!:! Albite cblorite schist (Xwc) Gabbroic gneiss and gabbro dolefly of &ray p/•Bioclas< f<ldspar and bl4ck or 

~ green augite. ~ fncludu Octor1;1ro pllylllte and s<Ntui hor11 bU.11dl! fncWda rtx:i.:t of probable sedimentary origin 
gneiss and grDlliliud mcmbus. 

+ + Wissahickoo Formation a s I Xpg I Pegmatite ~ Oligoclasa mica schist (Xw) ~ ~ Graphitic gneiss 
lnc/uda S()IM ltornblendt: gneiss mt:mbt:rs Ofld some " Includes Pickring Cnei.u aJ1d small patcM.s of 

~ augt:n g11'-i.u Ottd quart:·ricJr tJJ1d ftdd.rpar·rlcls ml'.mbu:1 15 i f"ranklln Ma.rblt: 

s ~ 
showing various dcgrce.:1 of granili:.alicm. i < ~ 

I I Xmg J 
Metaglabbro I ~ Cockey•ville Mll.<ble ~ ~ ~ Gracite gneiss 

~ 
Dar Various de.ere.a of gMWlc dacUJpmuit. Whilt: to li.ghr b/JJish l'O'Y marble. ~ ~ 

< 15 § 
r.; 

I 
l';! 

:. 
Serpcctinite i2 

~ ~ fncludu u rpt!lltinc ,stcatlJe and o.ssodoJcd ~ Setters Formation ~ § prodJJcts of altcnzt/Oll of txrldot~"ries and W>iite fctdlpalhlc quorr:ite to gray ml ca gneiss aJtd sdtlst. Metadiabase 

~ pyroxcnlta. R! 

~ 
Peter Creek Schist 

~ Franklio limestone 
Citloritt: sericltc schist willr quartz.lte. 

...1... Count: crysto.UW marble . 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

§~ 
Diabase ,.. ,.. 

~ 
,.. 

EJ Antiewn Formatioo Dark groy. medium 10 coaru grained; composed 
Cray, bu/fwttathulng quart:itc and quart: Metadiabasc 

~ 
cMefly of&'"'! plogiocias< f<Ubpar and black or 

sdti.Jt. 
grt:cnouglle. ,.. 

~ 
Brunswick or Gettysburg Formation 

~ 
Horpcrs FonD!ltion ~ Brun.swlc.lc o.nd GettyJburg·Red to brown. {lM to 

~ 
Quartz monzonite 

coarse groined quorr:.ose st1WtON: with rt:d sJuJL,, s Dark greoiW. 8'11'/' plryllitt: and sclilst wilA 

inlerbcds. 
tllilt ~orrzile layers. 

<.> 
<.> ?< i y i Cbickies Form:itioo lli 

0 s ~ Bruo>wick Formatioo ti I £ch I Chkkks·Ughl 8'"'1• M,,,J. mass~. sdu>/iJ!ws. 
~ Granodioritc .. ~oring quart:itt. aN1 quart: W.i.Jt; lhbs Iii 

quartz pebble cooglomeratc ~ ~ INerkrJ"d dork stole at top: congbMratc "' 0 

~ (fldlom Member) at base. ::( 

"'°" t; § Cl Lockatong Formatioo 

G I ?i 

~ I £he I Cbickics Form•tion ~ ~ Dark gray lO black. thick IH:ddcd orgiln:e with Gr::inite gnei~~ 
occosslonal :ona of thin bt!ddcd btack .fhole; locally hellom conglomerate 
ha.J thin layers of impure Ume.stone or ulcareow shale. 

Stockton or New Oxford Formation + ,.. 

~ 
StoddOlt and New O<ford·Ughl grQ'j buff. coam 

~ ~ Franklin 1.imcstonc IT] Gabbroic goeiss and gobbro 
gra.Wd arkDsk sa1tdstone and GDllJ;lomuatr.; red 

coarse crymUiN: mll.Fbk :( lnclu.do roclu of probable scdbrtvltary origin 
and INO"Wn {111< grain<d slUccous sandston~ and 

~ red sJuzk. I + + ~ 
~ 

Ledger Form:ition I Xpg I :s 0 Anortbosite Llgltt gray, locally mottled. ma.:aive. pure coarse ~ Pegmatitc ;'( s crysraUUu; dolomile. slliccou.s In middlt: part. ~ ~ 
~ Kinzcrs Form.iion § 

Serpcntinite ~ 

~ 
Dark brown shale at tlst: ba.st:; abo~ thl.s t.s gray ~ ~ ~ 

Gr>phitic gneiss 

I 
Includes scrpt:ntlnt:. ,3tcalilc and asJ«::latt:r; fncludr.J Plclu:rUtg Gndu a!ld small patcho of and while spotted limestone and ma.rbk with 

i products fJf allcra1Jon of pcridotilic and 
irregular par1ilt1;3 grodJng lo sGll(fo; limestone wit.ids ....1... ....1... Fra.NdUt Morbk 

pyrOUlllta. ....1... 
wealhen lo ftne po1nous S4.lldslont: 

~ 
t; 

"' ~ 
Vintage Formotion 
Dark gray, knotty arglllaccous dolomlu. with impure 
lighl gray marble ot :M ~. 

Chester Valley 
,.. ,.. 

~~ I ~ 
Elbrook Form:ition 

I £ah l Gravel on Terraces Ugh/ gr"'! to ycllowWt &'"'I· fuo< laminal<d. slliuous Antiewn-Harpcrs Formation 
limatoM wlllt Wt:rbt:ds of dolomllc; wealN.n to 

a ~ 
earrloy buff Jo/L 

~ + 
~ ~ I Tbm I 

Bryn M•wr Form:ition ~ ~ 
Ledger Form:itioo Antiet:m Formation 

:> High level terrace dcposiu; sand and grovel wW. I ligltJ gray, locally moakd, ma:ssiw:, pure coane Gray, bulfWit.athuing quart=itc a.NJ quart: 

~ some silt. ~ crys1ol~ doiom/Je, siliceous In mUJdle parl. :scJUJr. 
0 

~ + ~ 

~ + I 
Kinzcrs Form>tion 

~ ~ 
Diabase 

~ 
Dark brown shak al lhe base; above th.ts is 8'11'1 I ~ Harpers Formation iS Dark gray, medium ID coarse grained; composed 

~ 
and white sponed limGJtOM and marblt! wllh I Dark grce!tl.sh gray phylUre a.NJ sch/Jt wltit 

i2 dtiefly of grQ'j plagloeiOJ< f•Ubpar and black or incgular partinp grading :o stvtd>/ limestone whldl UW. quartzite lll')ICrs. 
greue ougiJc. =< wt:adrt:rs ID {11u: pourDus sandstone 

Iii 

+ Conestogo Form.iion + "' ~ Chickies Formation 
BluW. 8'"'1· rJo/n b<dd<d. lmpur<. CQntort<d lint<-

~ 
Vintage Formation I £ch i 

Chiddu-Ughl 8'"'1· hard. massi"<. scloliJ!ws. 

!jj~ Ocs stON wiJh sMk porriltp. conglomuate aJ bast!.. Dark gttry, kM>try ugillauou.r do/.omik wWt Impure bearing quarr:ilt: tvtd quartz sdslst; tltiA 

Ocsu 11ppu mi'cauous limcslont: ~ ....1... llghl grQ'j marbl< aJ rM. b<uc. i.11.urbcdded dork slate GI top: C011glomuatc 

11 
(Hellam Member} at basl!. 

midd~ phyllire i 
I £hc l ~~ 

Chickics Formation 
lower alternating dolcimite and liJM.:Itonc bell:un conglomerate ....1... 

....1... 

South of Chester Valley 
Diabosc 

,.. 
WISS3bickoa Form:ition ... 

~ I Xwc l IT] § Dark g1ay. medium to coarse graWd; eomposcd 9 Albite chlorile schist (Xwc) Gabbroic gociss and gabbro t!h"fl'y of gray plaglbf:last: fddspar ond block or 

~ ~ creenausilc. 
lncludu Octoraro phyllltc and some horn blmdc IM.lutk..s rocJa of probable sedimentary odgln 
gneiss and grtw'ri:.ed mcrsbcrs. 

+ + Wis.'3h.ickon Formation ~ s I Xpg I Pegmatite ~ OligoclaS> m.ica schist (Xw) I ~ Grophitic gneiss 
fnduda SOIM horllblcnd1t g M W members and som~ <.> fncluda Plr:kring Gneiss a.11d small patches of ~ 
augm gM.iss a.11d quort:-ridt and fdtbpor-riclt members !!i I FranJ:JlnMarbtr. 

! s ~ 
.showilig WJr/DU.1 degrcu of graniJi:.ari'OIL ;( 

I Xmg l GJ 
!Ii ~ ~ Granite goeiss 

<.> Met>glabbro 

~ 
Cockcysville Marble ~ I DarVariou.s dcgreu of &ndssic tkvt.lopmt111. White to light bluW. grll)l morble. ~ ~ 

!!i § 
r.; 

;'( •i :z 
Scrpcntinite ~ 0 

GJ ~ ~ :ii /ncluda sr.rpc.nrine .ncatilt: and IU3ociatt:d Setters Formotion ~ ! produc/3 of alteratiQll of ~ridDtltia and 

~ 
Whlre feldlpatlt,/c quart:ilc 10 gray mica gndss and scAJsr. Mctadiob•sc 

P'l'OM:nitts. 

I Xpc j 
Peter Creek Schist 

~ Fr:lllklin limestone 
Chlorite sedcire schist with quarl!ite. 

....1... Course crystal/Ute marble . 
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Chester County Areal Geology Legend: Map Scale; 1 inch 
North of Chester Valley 

1 mile 

~ ':! 
~ 
i;: 
"' '= [:l 

~ ~ 

Ci] 
+ 

~ "' ~ 
0 
~ 

I G;J 
< t; 

"' ~ 

-; [9i] 
~ 

~ 
I Tbrn I " ~ 

.-
§ 
~ ~ 
+ 
;~ 
h 
~ m 11': - ~ 

,-

~ ~ 
~ 
+ 

I Xpg I 
~ 

J Xrng I "' ... 
~ 
~ 
~ 
<;! 

GJ < 
8 
~ 
12 

J Xpc I 

Diabase 
Dork grq. medium lo coant: gra.Wd.; compoud 
clikfly of gray plag/DcUu< f• /dspar and bl=t or 
green ougilc. 

Brunswick or Gettysburg Formation 
Bl'WUWick and G<ttysburg-Rcd to IN-own. f= to 
coorst: graittt:d qulll'tZDll sands~ witlt red $lwzle 
lnlul><d.r. 

Brun•-wick Formation 
quartz pebble conglomerate 

Lockatong Formation 
Dllrk grtry lo black. thick bedded ar1:ilW< wilh 
occa.ulonal"""" of thin l><dtkd black shale; locally 
has thin layers of impwre Umesrone or calurcou.s shafe. 

Stock!Dn or New Oxford Formation 
SlocJaOll and New Orford-light gray buff. coarse 
sralned ar/cosk sa:tllbtone aNJ conglomt:ra.Je; rt:d 
ond brown fiM grGlncd sitlccow sandslMC. attd 
red shale. 

Ledger Formation 
light gray, locally molt.led, ~iw:. pure coo.nc 
crystl:IW dolomiJ~ siliet:<xu in mUfdk part. 

Kinzer.; Formation 
Dark brown sMlc at llt< base; abovt: this is gray 
Md 'WIUlt: .Jpol'kd lima/onc attd !Mrbk wiJlr 
i"cgul4r parlin£3 gradbts to sandy limdlOM wlalcli 
weathcn to {us.e pourous sand.stone 

Vintage Formotion 
Dark gnry, knotty arglll.accous doJcmltt: wll.h impure 
h'sN grll)' marble al lM ba.u. 

,-

Grovel on Terraces ~ 
fii 
:; 
0 

Bryn Mawr Formation + 
II/git levd turact: deposits; sand OJSd gra~/ wilJt i some sill. 

' 
Diabase 

~ 

Dark gray, mt:ttiwn w (J)aNI! gr~d~· com~d "' clilqty of sray plagloc"'-": feldspar and bl=t"' ;.? 
grunaug'1c. ~ 
Conestogo Formotion 
BwWt gray, tAfn bedded. U.purc. cootond lim<- + 
SIOM with WU! patdngJ. conglomuaJt: o.r bast!. 

upper micilCCCHI.$ Lime.slonc ~ 

~ mid4U! phyllitc 
0 

lower ollt:rnotlng doJomll.c llAd llnv.:tttJl'lt! 
_l_ 

Diabase .-
Oork gray, medjw,, to axusc graWd; composed <.> 
<hkfly of gray plagloc"'-": feldspar and bl=t °' ~ 
grccnaugilt!. < 

~ 

+ 
Pegmatite 

Metaglobbro 
DorVariow dcgrcu of gnt:Wic dc.vclopment. 

B 
~ 
5 
:; 

Serpcntioite 91 
Includes scrpcntilrc ,stcotitc ond t1.SSoda1cd ~ products of allcrallon of ptridorlric.s and 
pyroxtJ11tes. ~ 

Peter Creel: Schist 
Clikm'u: sericltt sdlist wiJJr quart=ite. 

_l_ 

~ ~ 
(,) 

<.> 

~ 
g 

I £ ch I < t; 

" 

I £ he I 
+ 

!O ~ ~ 
(,) 

+ ~ 
~ I Xpg I !;! 
q 
:.: 

~ 

Antietun Formation 
Gray, buf!'Mt.athulng quart:ile and qwut= 
sc!Wt. 

Ho.rpcr.; Formation 
Dark grcCAish gray plryllil< and sciolst ...uh 

"'"' quut:il< layers. 

Cbickies Formation 
CJdckJu-Ughl gray, Juud. massi~, sclsoll.tJws· 
bt,ari.ng qua.rt::ilt: and quartz schi.st; lhin 
INe.rM.dded dark slate at top: conglomualt: 

(Jlt:llam Mcnber) at base. 

Cbickies Formotion 
hellom conglomerate 

Franklin limestone 
coo.rsc crystallint: mD.l'bk 

Pegm2tite 

Scrpcntinite 
lttdudu su~ ,stt:atilt: aN! lllJOCJ4k.r. 
prodJlcU of olruatlon of perllfotida 4nd 

:;: 
~ 

~ 

.-

=< '1 

~ 
0 
:; 
:; 
!li 
$ 
~ 

=< 
ili 

_l_ ~ pyrOU!llJU. _l_ 

~ 

Chester Valley 
.-

~ 
Elbrool: Form:ition 
liglt.r gray to ycllowi.sh gray, {IN! UvnU.azcd. siliceous 
llme3tont: with inlcrbt:.ds of dolomilc; wealht:r'$ to 

~ '"'"'Y buff so/L g 
~ 0 Ledger Formation 

~ 
I..Jgltt gray, loaJl.ly 1fl()lthd. mas:sillf!, pure Cl)G~ 
crystalllM dolomlk, sltknxu Jn mid.dk part. 

0 
~ 

~ 
Kinzcrs Formation 

~ 
Dark IN-own :Mk at the bas<; aboY< tlils Is gray 

"" oNI wltik spont:d UJna(,(JM and marbk widt ~ .~ 

~ 
'1ui"U"1.r portlnp grodbtg lo sQN/y IJmDIOM wit.ids B 

!:; 
~tLIMn ID fine pourou.s sandstonc 

" 
~ 

Viot:ige Formation 
Doric gray, bsQtry 4rgtllauOU3 doJomi.k with lmpwt: 

_l_ Ilg/ti gray lfUUbk at the""''-

South of Chester Valley 
Wissahicl:on Formation 

J Xwc j Albite chlorite schist (Xwc) 
lncludu Odtwaro pltyll/Je and S"'M hont bU-..ndt! 

IP'<lss and gran/Ji:,cd martbus. 

Wiss:ihickon Formation 
!( 

~ 
~ 

Oligocl= miC3 schist (Xw) i lncluda some. hornbU:Nk &fk!lss mvnbtn and some 
augcn gftds:s tu1d qi.uut:-ricls IYld fcldspar-ridt mcm«rs 5 
showing 11t1rlou.z dtgrcuof ,.,.IVt~ ~ 

"' 
~ 

~ 
Cockey>-villc Mllble ~ 
White to Ught /)Jul.sit gray marble. ~ 

I Xsq I Setter.; Form:ition 
White ftldipalJJc quart=itt to gray mica gneiss and scJUst. 

~ Fronklio limestone 
Course crystalline marble. 

Metadiabase 

~ 8 Quortz monzonite 

~ 

I 0 Gronodiorite 
~ ,.. 
~ 
§ 

0 ~ ~·~ 

i2 Gronite goeis.< § 
~ 

IT] Gabbroic gneiss o.od gobbro 
fncludd rocks of probable sedinv.ntary origin 

G Anorthosite 

~ 
Grophitic gneiss 
lnc.lud,..:i PicM.rV.g GMl.u aN1 small pa1dtct of 
FnwuinMarbk 

_l_ 

I £ ah l Antietun-Ha.rpcrs Formation 

~ 
Antietam Formation 
Gray, buflw.atliuirrg quut:il< and quart: 
schist. 

~ ",) 

~ ~ ~ 
Harpers Formation 

(,) Dark gr<Cllish gray plryllik and sclolst wiJJo g thin qwut:llc /ay<r$. 

~ Cbickies Formation 

I £ch i 
Chicldu·Ught grtry. luud. massive. sclolJJAu.:.. 
bcorUrg quart:iie IVld qMOTt: schist; lh1n 

inltrkddtd dark slott: 41 top: conglomerate 
(Hellam Man.bu) '1-t bcue. 

I £ hc l 
Chickies Formation 
bellom conglomerote _l_ 

IT] Gobbroic gneiss aod gabbro 
ln<Wdes rrxb of probatk scdlmcnrory orlgllf 

~ 

~ ~ Graphitic gneiss 
C) lncww Pi<U.ring Gneiss and ,,.,,y patchc of '< $ FnznkJln Marbk iii 

~ < 

~ ~ Granite gneiss 
~ 

:< a 
1·~ a 

~ Met:idiabase 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase ..,- ..,-

~ 
..,-

~ 
Antielalll Formation Dark gray. tMdium to CDarsc groined; compoud 
Cray, bulfwe.aJhulng quarr:irc tmtf qwm::: Mctadiab:ise 

chkflY of gray plogioc'4st: f<ldspar .,,4 bl4ck or 
~ grct!lf ougllc . 

sdtisr. 

..,-

~ 
Brunswick or Gettysburg Formation 

~ 
Ha.rpcrs Formatioa ~ BrUllSWidc and Gettysburg-Red to bt'ow1&, fine to s Quanz monzonitc 

coanc gralnrd quaf't:A):u: sandst<NW: wi'llt u:d shale s Dork gtunlslr gray plryllirc and scllist wilJr. 

INub<ds. lhJn <1"4ft:J1e 1'1)'f!rs. 

i Cbick.ics Form:llion 
:'( I ~ Brunswick Formation ~ I £ch I Ch/cJdo.LJg/ol gray, hord. m=iv<. ~- ~ 0 Granodioritc 

~ ~a ting quarr::ilc and quart:: schist; tJtill ~ c:; 
quanz pebble coaglomeratc ~ Werbtdtkd dark. slate at top: conglomuau "' 

~ (I/cl/om Member) at ba.re ~ 
ffi 

~ 
Lockatong Formatioa 

I £he I 
~ 
~ I § Dork gray to black. thick lJ(ddcd arr,illl:c witil Cbickies Formation 2 Granite gneiss 

oc.cassl0nal :::onM of thin tH.ddt:d black shale; l«ally hcllam coaglomeratc 
htU thin layers of impure limatonc or Cll.lcarcous s/t11/c. 

~ 
Stocl'loa or New Oxford Formation + ..,-

~ 
StockuNo ON! Ntw Orford·llg/ol gray buff. coo= 

~ ~ Franlclin limestone IT] Gabbroic gneiss and i;o.bbro 
sraWd orko.Jlc saltlbtonc and t:LN1glomcrall!,' rtd 

coo.rst crystolli.nc marbk ?( l11cluda rocks of proboblt:. st:.dlmuJtary origin 
ONI brown [vw:. groined siliaou:s sandst0nc. ONI 

~ redshok. I + + i 
~ 

Ledger Formation I Xpg I 2i G Anortbosite ll&ht grgy, loalfy mottlal. massi~ pure coarse ~ Pegniotitc 
~ s crystoJU,.c dolomite, s/UceQU..1 br middle part. ~ ! d Kinzers Formotion ~ 

1 ~ 
Dork brow" sholt o.t lhc bast:; abow:: lists ls gray ~ ~ 

Serpcntin.ite 

~ 
Graphitic gneiss 

Includes supt:ntine ,Jtt:at/tc and QSJocialeo l"cl.ud'-3 PlclcerlJ!g GMW aNl smotl patcho of and while spottuJ. Umdront:. and mo.rbk wilh 

I 
pr~ of ollcroJ/on of pcridori/k$ arsd 

/rreguiJzr partitig.r grading IC sandy limestone wltlds ...J.... FroNdin Marbk 
,,yroxaillu ...J.... ...J.... 

wcalht:.rs to fiM powous sandrlone 
< 

ti ~ Vintage Formation 
Doric grgy, bwlry orgllhict:.ous dolomllt:. with impure 
lig/ol gr#'/ marble 01 IN: b<u<. 

Chester Valley 
..,- ..,-

~[9i] ; ·~ 
Elbrook Formation I £ah l Grovel on Terraces Ug/ol gr#'J 14 ycllowlslo gray, f""' 14minalcd. s/Uccous Antict:un-Ha.rpcrs Formation 
llmutont:. wilJr inter beds of dolomilc; wcoJJtcn to 

a s torU.y bufl :u>U. 

~ + 
~ !5 I Tbm I 

Bryn Mawr Formation ~ ~ 
Ledger Formatioa Antielalll Formation 

" Higle level terrace tkposits; sQ/111 and gravel wiJJa I llghl gray, locally m«tkd, ma.uiw:. pure C04rsc Gray, buff 'WCaJherlng qw:ur:::::ilc 4lld quart: 

~ some sill. IS crystaltbt,e do~omllc, slllcrous J,, middlt: po.rt. schist 
"' C> 

~ + lll 
Kinzcrs Formotion s + I ~ ~ 

Diabase 

~ 
Dork brow" shale at tM bast:; above JJUs Ls gray I ~ Ho.rpcrs Fonmtion ~ Dark gnry, medium to coarse graWd; composed <.> ONJ wlu'h! spotti!d liml'.StoM and marblc with <.> Dark grt:1:11Wt gray plryll11e and scJiisl wi.tis 

ch/-f1y of gray p'4gloclast ftldsptu and b/4ck or 

~ irregular /)'11'1/np grading to sandy limesUme which I tJWt qiuartzire (ayers. 
~ trct:1t ouglrc. <wca/Ju:n to {UK pourous soNJ.s1onc 

+ Conestoga Formation + ~ 
"' 

Cbickies Formation 
BbiW. gray, J/Un bedded. Impure. eontort<d 1im<-

~ 
Vinbge Formation I £ch i 

Cloiddu·Ug/ol lf'ay, hord. -=ivc. sclolilhut· 

!!~ 
stone willt :Aok par!Ulgs. conglomcroie 01 bo.rc. Dark gray, blolry orgi//4uous dDlcmit< wilh Impure bcorlnr quort::il< and quart: .Jchlst; dWt 

upper mluccocu lJmG:tOM ~ ...J.... Ut/ol 8>'ay morbk o1 IA< bas<. Wt:rkt/Ud dark. sla!e at top: C01Cglomaotc 
(HtUOlll Mtmb<r} o1 bas<. 

mlddlc phyflite i ~~ Ocs 
I £hc l 

Cbickies Formation 
=- § Ocsl 'owcr ollernarlng dolomite wuJ limatOM hellam conglomerote ...J.... 

...J.... 

South of Chester Valley 

T ~ 
Diabase ..,-

I Xwc j 
Wiss3bickoa Formation 

Dark &r'Y· malium 10 ~grained; composed 

~ 
Albite chloritc schist (Xwc) IT] Gabbroic gneiss and gabbro chkflY of gray plogiocla.k feldspar and black or 

grt.ai ougltt.. 
lncluda OcUNo.ro pltyltllc tutd st.llfM horn blosde /11cludtJ roda of fl'obable scdimcrlory orig/It 

(,:j gMW arid grO!tlli:.l!d munbus. 

+ + Wissabickon Formotion ~ s I Xpg I Pcgmatite ~ Oligocl:isa mico schist (Xw) ~ ~ Gropbitic gneiss 
lncludt'.S SOtrU: horllbkndt: gnd.u members and somt " lncludt!S Plckrlltg Gnl!iss and Mta fl pa/cha of 

~ augl!" gnd.u and quart:.·rlclt and ft:ldspar-rlcJr mt;m/x73 f5 i Fronk/Jn Marble 

~ s ~ 
sliowilrg vo.rlou.r degrees of &'Ta.nili:.aJ.itm. 

~ I Xmg j ~ 
tu 

~ Granite gneiss 
r i Metaglabbro 

~ 
Cockcysvillc Marble 8 :a 

P. DarVorlou.r degrees of gfl.dssic devt:.lopmcN. WAik to Uglsl bWW. gray marble. r :( 

:it 8 § 
~ i w 

Serpcntinite ~ 
~ 
~ Includes scrpcnliM ~teat/It llltd associalt!d ~ ~ Setters Formation ~ Mebdinb:ise ~ 

produel$ of oltuallon of perldotlria and Mite ftldlpalhlc quartzite to gray mlca gr.eW and sdtlst. 
pyroxv.llcs. ~ 

I Xpc I Peter Creek Schist 

~ Franklin limestone 
Cltlorilt: s'.riclte scJ.lst WJ'th quarr:ilc. 

...J.... Course crystalll.M marbk . ...J.... 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabo.o:c ... ... 

~ 
... 
~ Antietam Formation Dark gray, medium Jo ctx1rsc grained; composed 

Gray, buf!'r1Halhl'rlng quart:J'lt: and quart:: Mctadiab:i.se 
cJiftfly of gray plaglockll, ft:ldspar and blade or 

~chi.rt. i;! f:Tt!at au1;ilc • ... 
~ 

Brunswick or Gettysburg Formation 

~ 
H:irpcrs Formation ~ Brun.swick. tJNJ Gcttys/xJrg-Rcd to brown. {vu: to 

~ Quartz monzonite 
COOTS#: grainl'd QUOflZDSI" .ront!st<NW: wrJh Tf'd .fhaJ,. s Dark grf't:nlsh gray phyllilf: and :sdtist wilJt 

~ Wcr~ds. 
thin quarr:irt: laycrs. 

0 
0 ~ I 0 if Chickies Formation t.'i 

0 i ~ Brull!>-wick Formation ~ § I £ch I Clild:it:3·llgltt xray, hard. massiw, scholWuu· 8 < Gr:inodiorite 
< ,,,_aring quartzill! and quart: schist; tJuil iu 

quartz pebble conglomerate !!: iu intcrb'f!ddcd dark slatt: at lop: consl~ratc "' "' "l 
~ (lie/lam M~mbtt.r) at bast:. < 
'= ~ ro Lockatoog Formation 

I £he I 
0 

0 "< " ~ 
Chickies Formation ~ 

§ Dark Kl'll)' 10 black. thick ~dtlt:d argi!I;:.: wilh i;! Granite gnci~..;. 

~ oc:cassional =on~ of thin bf-dt!"'~ iJtad.: shale; locally hcllam conglomerate 
ha.t lhin loyus of',mpure. UmatMt: or calcarcou;s shalt:. f 
Stockton or New Oxford Formation + ... 

~ 
Stock!Olt ON! Nt:wOrford·light gray buff. coarse 

~ ~ Franklin limestone [J] Gabbroic goeiss ODd gabbro 
graWd arkoslc sandstoru: and c.onglomaar,.: ud 

coarse. crysra/liru: marble =< 
lnc.hlda rocks of probable ~diml'_ntary ori1;in 

artd br~·11 fi~ graiN!d siliccOC4 sa~on~ and Q 
ft'.d sholc. <> 

~ + + ~ 
!? 

I Xpg I 0 ~ 
Lcdser Formation < ,.. 

iu Pegmatitc 0 Anorthosite LisJir gray. locally mottled. massive. purt: coarst: 2 ~ " crystal/b11; dolonu~c. s iliceous in middle part. ".! 
~ < 

~ 0 Kinzcrs Form::uion § 
il! 

GU Dark brown shalt: at tlst: base: above this ls gray 
»; 

~ 
Serpcntinitc 

~ 
Graphitic gneiss 

~ 
12 fncludes st:.rpt:ntinr. ,stcatitc a.nd assoclalf:<• fncluda Pic"'-ring Crrcis:l and small parch~ of aJ1d whiu: spottt:d Umcstonc and marble with 

~ product:/ of al1era1ion of puldotirid and 
irregular partiltgs grading lo .sandy Jim~torw:. wltidi -'-- Franklin Marble 

!a pyroxvrlte.s. -'-- -'--wca!hcrs to fl!IC pourous sandstDM 
~ "' c; 

"' ~ 
Vintage Formation 
Dark i;ray, knotty argillaet:ous dok>mlle wilh impurt: .....:: 
li'ghl gray marble 01 IM~. 

Chester Valley ... ... 
;~ ~ ~ 

Elbroolc Formation 

I £ahl Gravel on Temccs 
~ 

light i-ray to ycllott.Uli gray, fuse laminated. sWccou.s Antiewn-H:irpcrs Formation 
limt:Stone tt.•ilh intcr~ds of dolomilt!; wathus to 

~ :;: 
!:! cartltybuflsol.l. 

~ 
a 

~ 

/ Tbm I 
Bryn Mawr Formation + 

~ ~ 
Ledger Formation 

~ 
Antietam Formation 

I liglt /f!V,.J li!"OCt: d,.posits; sattd and gr a vet wWt I ~ 
14ght gray, /0t:all)' molllt:d, massiw:, pure coarse Gray, bufT~aJN.ring quart=ilt: and quartz 

~ some sill. crysJollW: dolomite, siliceous in middlt: pan. scN.st. 
0 

=< + il! 

~ + 0 K.inzers Formation ~ 

~ 
Diabase ::.; 

~ 
Dark browrt shale at the bast:; above this is gray ?( 

~ 
Harpers Fonmtion 

§ Darky,ray, mt:dium to coarse gra~d,· cornpo:;r:d 0 ~ and .,..,h/r,. spotted l/m,..stolll! and marble with ~ 
0 Dark grt:.t!nlsJt gray phyllilt: and scl11st witlt iS 

·~ chi'11Y of gray plaglot:la.tt: f,./d.tpar and black or 

~ i"c&ular part/Jtgs gradiJ'J,; to .st:Nly limcsto!Jt! ""'hicJ. ~ "'1n quarr-1.tc lqyers. i:i 0 
green a11gire. ~ <wt:.athen to {vu: pourous sandsro~ ~ iu 

+ Conestoga Form>lion "' c; Chickies Formation + "' BluW. gray, thin bedded. impure. COn!Ortcd 11me-

~ 
Vinusc Formation I £chi 

Chid:Ju-Ughl gray, hard. massi~. scloli.lh.us-

o~ SION: wltJs shale parrbtgs. congl«nt:ralt: at bast:. Dark gray, knouy arglllact!OUS do/omit,. with Im purr. ~orlng quarr:itc o.nd quart:: ulWct; tAUt 
~§ 

uppu micauous limestone § -'--
light gray nuublc at Uw: base. Usurbt:ddt:d dorlc sll:tt: at top: conglamuau 

h ~ 
(llcllGm Monbt:r) al ba.k. 

!? t; mit!dlt: plryllite < "1 

I £ hc l 
~ ::> 

0 Cbickies Formation 
§ Ocsl lowu allernalbtg dclomltl! an.ti limd to1u! 

hell:un conglomen.tc -'---'--

South of Chester Valley 
Diab:i.se ... Wiss:ihickon Formation ... 

~ / Xwc / [J] ~ 
Dark gray, mcdiwn to coarsc J:raincd; composed 0 Albitc chlorite "'hist (Xwc) Gabbroic goeiss and gabbro chVfty of gray plaglocliJ.t~ fl"tdspar t:nd black or 

~ ~ gr~t!n augite. 
lnctud~ Octoraro phytl/t, and SO'nl! horn blf'!ndf" lncludt:s rock:s of proboblt!. scdlm,-_ntary origin 
g.nt:iss and J..,-rtJ!Uti=t!d tMmbcrs. 

+ + Wissahickon Formation g 
~ I Xpg I Pcgmatite ~ Oligoclasa mic• schist(Xw) ~ ~ Graphit ic gneiss 

Includes :r:omr ltornbkndr W't:iss mt:mbt:rs and .somt: 0 b 1cluder Pickring Gneiss a!'ld small patc.ltc of 
=< aug,.n /;M iss a11d quart:·ridi and ft:/d.'fpar.rich mf'mMr.r !5 § Franklin Marble ~ 

~ :; sltowing \•arlow t!c,;rt:u of }_'TaniJi=aJion. ;< & ~ 
c: 

I Xmg j i ~ 
iu 

~ Granite gneiss 
~ '-' Met:>glabbro Cockeysville M:uble iS "' 

~ 
0 

DarVariDU.J degrees of &lldssic dc~lopmcnL White to light bl11isJs gray marbit'. ~ :.: 
< 0 a 
'" :; ~ " ~ GJ 

Scrpcntinite 'i 

~ ~ Includes sa/)1!11/ilit: ,,stcotitc Olld as:Jociatcd "' Setters Formation 

8 products of altualion of peridollli'--$ and ~ Whl1c ft:ldlpalJ&ic quarl:ile to r,ray mica gnci.u and scJtlst. Mct:>diabase 

~ pyro.unilt'.S, "' .. 

/ Xpc I Peter Creek Schist ~ Franklin limestone 
Clilorilt: scriclre schist wi:h quar::J°Je. 

-'-- Cour:,;e crys1alline marble. -'--
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 

~ ~ 
Diabase 
Dark gray. tMdium 10 coarse grained; composed 
doiqly of gray ploglocl=e fddspar and bla<ic or 

~ green augite. ,... 

~ 
Brunswick or Gettysburg Formation 
Brunswick GAd GcJtysburg-Rcd to brown. {""! to 
coarse grai.M.d quort:..osc satubt<JM with red shalt: 
ln!cr~d.1. 

~ ~ Brunswick Formation 
quartz pebble conglomerate 

~ 
ffi Lockatong Formation 

~ ~ Dark gray 10 black. lhldt. /Hdtkd a.rgilli;c wi1h 
occasslonat ::Dllt'.!l ofthllt bedded black sir.ale,' tocalty 
has thin la.yen of impure llmeslonc or calcareous shale. 

Stockton or New Oxford Formation 

~ 
S1ocJaon and New Oxford-Light gray bu/[. coarse 
grained orkoslc so.ttdJ1onc t:nd congiomtraJt; rt:d 
and brown r~ gra/ntd sllJuow sandslOM. and 
ud3'u:I<. 

+ 

~ 
Ledger Form•tion 
light 17ay. l.o<alty moltkd. '"'1S3lw:. purt coaT$t: 

~ 
cry:stalllnc dolomllc. sllictou:r in middle part. 

~ KiDzers Formation 

I ~ 
Dark brown shale at IAe base: abow:. this ls 1;ray 
and white spoiled lim~lonc and m4rblc wJU. 
/rregu'4r partings grading ta sandy limes/one ~lcJt 
weather$ IO f~ ~rOUS sandslOM 

t; 
2 

~ 
Vintage Formation 
Dark gray, kMlty arglllaccous dolomke wilh impure 
Uglsl gray marble al tM. blue. 

,... 

~~ ~ Gravel on Terraces 
ffi 

~ 
~ + ~ I Tbm I 

Bryn Mawr Formation 

"' High level tc"act dtposlrs; sand and gravel wiJ.Jt I ~ some sill. 

+ + 
~ 

Diabase 
§ Dark gray, mcdUun to coarse graiMd; composed <> 
t.i..: dol<fly of gray pi4g/0</a.r• f<ldspar and b/a<ic or 

~ 12 grcen augire.. 

Conestoga Formation 
BluWt &ray, thiJo bt:dd<d. impure, <Onlorted lime· + 
JIDM w/U. slu:l.e parting,:, conglomt!ratt ar bale. 

up~r mkaccous /Jmcstonc ~ 
middk plryllilt:. ~ 

Ocsl ~r allt:rMliltg dclomllc and Umestone 
--L 

~ 
Diab:isc .... .... 

§ Dark gray, mcdiwn to coarse gr~d: composed 

~ chlqly of gray plagloclas< feldspar and black or 

~ green ougltt. 
~ 

+ + 
I Xpg I Pegmatite 

s =< 
<> I Xmg j 

Met3glabbro i ~ Dar Various degrees of gtJCissk development. 

~ 25 r.; 
i 2 

Serpcctinitc 2 ~ lncluda serlJUlriM ,:steor/Je WJd as:Jodartd "" 
~ produca o/ oltuatlon of peridotltia and ~ 

pyroxuilld. ~ 
I? 

I Xpc I Peter Creek Schist 
Cldoritt: scrlcJte scJrl.st with quart:J/e. 

~ 

North of Chester Valley 

,... ,... 
~ 

Antietam Formation 
Gray, buf!~olhulng quarr:J1c and quart: 
sr:il/Jt. 

~ 
Ho.rpcrs Formation 

s Dark grcaW.Jt gray pJryllitc ll.lld sdti.Jr willt 
tJt.ln quort:lJelayers. 

<> ?( 
9 i Chicl:ies Fonno.tion ll5 

~ I £ch I CMcldo-Ught gray, itard. massive. :rcJtolilJUls. 
~ btoring qua.rt:itt: and quart: sdsl:!1; Jhi11 

t; 
Wcrbedd<d dork sl4tc GI lop: conglomuGtc "' (lld/4m Monbu) 01 bas<. 

I £he I Chicl:ies Form•tion 
hellam conglomerate 

+ ,... 

~ ~ Franklin limestone 
coa~t cryslaltinc marble ;( 

<> ~ 
+ I ~ 

~ I Xpg I Pegmatite 
2i 

"' i ~ 
§ ~ 

Serpentinite ~ ~ ~ fnclude.s :st!.rJN.lfdnt ,sttalilt aMJ assodatce. 

~ prod.ucu of alteration of pcridotitic Olld 
--L --L 15 pyrOKC/lilc.r. 

~ 

Chester Valley 
,... 

~ 
Elbrook Formation 
Ui;h.1 gr tty to yellowish gray, {Ult: laminated. sillceow 
limuton.c lVilh lnJuMd.1 of dolomiu.; wcarhus to 

s earthy buff soil 

~ ~ 
Ledger Form•tion 

8 ligh1 grtty, loutty mottled, mass/~ pwe coarSt:. 

:> cryJtalUM dotom/Je, siliceous In middle part. 

~ 

~ 
Kinzcrs Formation 

~ 
Dark brow11 shale at IM. bas~; aboVt: this ls gray i and white spotted limestoM and marble with 
irregular partings grading to sandy limestoM w/Jclt ~ ~ wearhen to flllt! pourous sandsloru: 

t; 
:a 

~ 
Vicbge Formation 
Dark gray, knotty arglllDaous dolomilc wilh imfl"'e 

--L lighJ gray 1rUJrblc al lk base. 

South of Chester Valley 
Wissahickon Fonno.tion 

/ Xwc / Albite chloritc schist (Xwc) 
lncludu Oct«aro pity/Ute and sonv. horn blMde 
gMiss OJtd granitb:d munbus. 

Wi"5•hickon Form•tion ~ 
~ Oligoclasa mien schist (Xw) ~ Includes ICHM. hornblcndt gneiss mcmbe.rs and som" 

augtn C/U!iss and quart:·rlr.Jr tvJd fetdspor-rJdr mcmbe.rs 25 
showing various degrees of graniliza.til:m. 

~ 
~ Cockcysville Marble ~ 

Wklte lo light bluish gray marbk. If 

I Xsq I Se ners Formation 
While ftld1'palhlc quart=ire to gray mica gneiss aNf scJtlsl. 

~ Fr:i.nklin limestone 
CouT$e cry:staltine marble. 

,... 

~ 
I 
t; 
2 
?. 
< 
~ 
~ 

~ Me12diabasc 

~ Quartz monzonitc 

0 Granodioritc 

G Gronite gneiss 

Gabbroic gneiss a.nd g•bbro DJ lncludo rocla of probable scdimc<tary or/gill 

~ 

~ 

I £ah l 

~ 
~ 
~ ~ 

~ 
I £ch i 

I £hc l 

Anorthosite 

Gr•phitic gneiss 
/11clud,.s PIW.rlng Gneiss and small polcha of 
FraNcJ/Jt Marble 

Antietam-Harpers Formation 

Antiet2m Fonno.tion 
Gray, buffW<11.t!ouingqwut:ileand quart: 
:schlst. 

Ho.rpcrs Fonno.tion 
Dark grtenWi gray p>rjlUte and sdtist wl.lh 
U.Jn quartzlle IO)Jcrs. 

Chickies Formation 
Chldic:t·U&hl cray. itard. ='"'- :rcl<>lillw-
bearing qwut:Jte and qwartz scJJst; rAUt 
bt.rcrbe.d.tkd thrk sll21e. aJ top: conglomuatc 
(ll<ilam Munbu) at IN=. 

Chickies Fonno.tion 
hellom conglomeni.te 

Gabbroic gneiss and gabbro 
l11cludt:s roda of pt'obablt:. .sr:di.mt:.ntory orlebt 

Grophitic gneiss 
lncluda Piclt.t:rlng Gneiss and small pa!c/la of 
Franklin Marble 

~ Granite gneiss 

~ Mebdfabase 

i 
~ 

--L 

I 

--L 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase .... .... 

~ 
.... 
~ Dork gray, maJium lo coarse graW.d; c.ompost:d Antietam FormatioD 

Mebdiab:isc Gray, buff wcalhulng t{UQl't:ilt: attd quara 
chkflY of gray plagloclas< fddspar and blA<k.,. 

sdtis1. grtCJt augilc. .... 
~ 

Brunswick or Gettysburg Formation 

~ 
H:i.rpcrs Formation ~ Brw.swidr. and G<tty>burg-Rcd to b.o-. [=:to 

s 
Quartz monzonitc 

c04rsc grainttd quarTZDU .sa!UUtON!. wiU. red "6.ak s 
Dork grunlsh gray pJryllilc and sdilst 'Wills 

/Nub<tb. /Jsln quart:Jlc l~rs. 

... ... :( i ~ i Chlclcies Formation ~ 

0 s ~ Brunswick Formation I £ch I Chl<lda-Ug/I! gray, hard. ma:rs/.,., Klto//Jltus. 
~ Gr:modiorite 

bearing qwrt:irc and quart::: scllist; rhbt t; 
quartz pebble conglomerate ~ ~ Wcrbt:ddcd tb.rk ~/alt:"' lop: conglomerate 

,. 
~ (ll<llam Mtmbu/ ot base. ~ 
ffi "l 

Lockatong Formation 

I £he I 
0 

0 ~ "' 
~ Cbiclcies Form•tion ~ ~ Dark gray to black. thick bt:drkd argllli:c with Granite gneiss ~ occasslonat UNI~ ofthlll be.ddcd blacks/talc,' /«ally hellam cooglomerate 

~ has thin layers of impure limt!llont: or calcareous shale. 

Stockton or New Oxford Formation + .... 
GiJ Srockton GJtd New Oxford-llghl gray buff. coa.rsc 

~ ~ Fraoklin limestone DJ Gabbroic gneiss and gabbro 
graW.d arkMk sandJrone and congtomcralt:; red 

coar~ crySlallinc marbk :( lnclu<ks rock..r of probable sedimuitary origin 
and brown [t.M grained sJtlccous sandstone. and 
redsltak. 

... ~ 
+ + ~ ~ 
~ 

Ledger Formation $ I Xpg I 2i G Anorthosite Ugll1 cray. locally mottkd. massive. pure. cooru t; Pogm•tite ~ ::t 

~ 
crysrolUm: dolomite. siUceous in middle part. ~ ~ 

~ Kinzers Formation ~ Scrpcntinite II! 

~ 
Graphitic gneiss 

I ~ 
Dork brown sltalc at tAe base; above this is gray l2 

~ lncl"ths suputtW .,3le.atik and os:JodGleG 
.. 

tlNJ wlsirc spotted Umutonc on4 marble. wi.th 
~ produw of ollcraJion of perldodda and 

fncluda Pk.Jcuing GMW and small poldta of 
i"egu"1r JXUliltp grading to s4Nly UmestOM wlUdt ....1.... FrankJJn Marbk 

i'5 pyrOUlllJU. ....1.... ....1.... 
wcalh<rs 10 [uw: pou.rOU3 sandJlonc 

~ 
~ 

~ 
Vintage Formation 
Doric gray. knotty argilloceous dolom/Je with impure 
lighl gray marblc at tM base. 

Chester Valley 
.... .... 

~~ ~ ~ 
Elbrool: Formation 

I £ah r Gravel on Terr:icos Ug/I! gray to Y<liowlsh gray, {U1e lmn"'41<d. s/Uccous Antietam-Harpers Formatioo 

~ 
1Jmt!3lone with lnlerbas of dolomlJe; wt~rs lo 

~ s carllty buff soil. 

~ + 
~ ei I Tum I 

Bryn Mawr Formation ! ~ Ledger Formatioo Antiet:im Formation 

~ 
HigJ. ~I lt:rrocc deposia; sand ond J;l'Ovel wWe I Ug/I! gray, locall)I moated. massive. pure coars. Gray, bufTW<athuing quart::iJe and quartz 

some slit. crystol/W: dolomit4 slllccocu Jn mlddlc put. WiUt. 

~ s I + + 0 Kinzcrs Formation 

~ 
Diabase l)j 

~ 
Dark brown :rhak al do< />au; oi-. tlols ls gray ~ 

~ 
Harpers Formation 

~ Dark gray, tM.dium lO coarse gra~d; composcd ... i aNl wlu'u spontd limallJN ond mtubk witJI ~ I Dark gr<<JW!o gray phyl/JJc and :schlst wilh 
chkfly of gray p/4gloclasc fe/,bpcr and bla<k or 

~ lmcul4r pcrrinp grading to sandy~ whkh tJW. qwvt:il• iay<n. 
l2 gre~awgllc. we.aJllcrs to ft.M pourous JIZAdslonc 

+ Conestoga Formation + ~ ~ Cbiclcies Formation 
8/IJW. gray, tJW. bedded. impure, conJOrtcd llm<· 

~ 
Viobgc Formation I £ch i 

Chldia-llg/I! gray, "4rd. ,.,,..,;,,., :t<lol/Jlw.t. 

o§ stone wltJt slsak pardn~ conglomuare at ba.Jc. Dork gray, Ir.natty orgltlaccow dolomik widi Impure bearing quJJrtziU aNJ quart: schist; tJWi 

~~ upper micaccOIC lime.stone g ....1.... Ilg/it gray "'4rble at do< base. interbcddcd dark slate al top: canglomu.ate 
(llcUam Mcm~r) QI Nse. 

$~ mlddk plry/Ute ~ 
I £hc l ~~ 

0 Cbiclcies Formation 
lowu olterMdng dolomile and limt!31ont: 

hellam cooglomente -L 
-L 

South of Chester Valley 
Diabase .... Wissahickon Formation .-

~ I Xwc J DJ ~ 
Dark gr try, mtdium to coant t:raint:d; composed s.>. Albitc chlorite schist (Xwc) Gabbroic gneiss and gabbro chiefly of gray plagiocl4.<:c feldspar mtd bUJck or 

~ 17ccn ou&ile. 
fl'JC.lud'.-3 Ocroraro pity/lilt: and~ Mrn bkmlt!. f 11cludo rocict of probable .udlmt:ntary orlgilf 

!;! g1t<w and grOllili:.cd mtmb<rs. 

+ + Wissab.ickoo Formation a s I Xpg I Pegmatitc ~ Oligocl•sa mica schist (Xw) i ~ Grapbitic gneiss 
lndud,..s s~ h<Nnhknde gMiss mvnben aN! some ... fncWdt!3 Pickt:ring Glll!i.!$ aNf small pardta of ~ 
ougen gMiss r:nd quart:·ridt andfe.lthpar-rids m~rs !5 iE FraN:Jin Marble !; s IAowing WJrlcxu degru.s of granili::a.tion.. ~ ~ "' a ~ 

I Xmg l GJ 
!li ~ G Granite gneiss 

~ ... Mebgl>bbro 

~ 
Cockcysville Marble ~ i DarVariocu dcgree.s of gMisslc dcwtopmcnt. Mtitc lo light blJJWi grtl)' marble. ~ ~ 

!5 8 
~ i 

~'..! 

Serpcntinite !;! 
~ 
~ lncludet scrpurrint: ,stcatitc ond as:socioted ~ Setters Formation ~ ~ product$ of olterorion of perldotin'e.s Olld ~ White feldipa:JUc q~ort:Uc to gray mica gMiss and schist. Metadiabase 

pyroxt:.nilu. ~ 
l2 

I Xpc J 
Peter Creel: Schist ~ Franklin limestooe 
Ch[()r/te scricitc sdtisr wltn quart:J'tc. 

-L Course crystalline marble. -L 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

~ ~ 
Diabase -y- -y-

~ 
-y-

EJ Anliclllm Formatioo 
Dark gray. ~dUun lo coarse grained; composed 

Gray, buf!wrathalng quart:itt: and quartz Mct3diabasc 
ch"fly of J."'OY plogloclasc ftddspar an d black or 

~ grccnougllc. 
sc>si.st. 

-y-

~ 
Brunswick or Gettysburg Formation 

~ 
Harpers Formatioo G Brwssw~k an.d Gettysburg-Red to bt'own. {vu: to 

~ 
Quartz monzonitc 

coarse gralnf'd quort:ose .sandstON: W!'rh rt:d .:Utalt: s Dark ,;rt:t:nish gray plrylll1e and scitist with 

/Nubcd.s. lhin quarrzlre layers. 

<.> :( 

~ <.> I Cbickics Formatioo 

~ 0 s ~ Brunswick Form:itioo ~ I £ ch I Chiddts·Llglol gray, hard. massive, scN>llWa· Granodioritc 
~aring quart:irc artd quo.rt= schist; thbt t; 

quartz pebble cooglomcratc ~ t; lnlcf'l,t:ddcd dark slate Gt "'P: c0ngl.omda1c 
::t 

"' P. 

~ 
(llcllam Mon~r) at bast:. :.: 

'll 
Lockaloog Formation 

I £ he I 
0 

0 ::c 
~ ~ Cbickics Form3tion 

.., 
Dark gray to btock. tht'ck IN.ddcd arP,1W;.: with ~ Granite gncis..,. 

! «COS$/OMI :.onr..r of thin lw.dC<'::: black shale; l.ocally hcllam conglomerate 
has tJiln layers of impure limdton.e or calcareou:r s/,a/e. 

Stoclctoo or l"ew Oxford Formatioo + -y-

~ 
Stoclaon aNI New Oq0<d·Ug/u gray buff, coanc 

~ ~ Franklio limestone DJ Gabbroic goeiss and gabbro 
gra.Wd orkr.uic SaJtdstOM ON! COl'IJ;lomeratl!; red 

c<>anc cryslalli.M marble :( lncluda rocks of proboblc scdimattory origin 
and INown {lilt! gra~d siUccocu sands10ne. and 

I red shale <.> 

+ + i 

G!J Ledger Fo=tioa ~ I Xpg I ~ 0 Anortbosilc Light C'"'Y· locally morrkd, ma:uive pure coarse t; Pcgmotiic 
=< "' 

i crys1allln1: dolomltc, silit:t:ous In middle part. ~ ~ 

0 Kiozers Formaiion 8 a 
~ 

~ 
Dark brown s'1a/c or lhe base; above tJsls ls C'"'Y ~ ~ 

Scrpcntinile ~ 

~ 
Grnphitic gneiss 

I 
fndudr;.:1 St:.rf)t'.11/int: ,stealltt: and ossodateo 

llltd wlu'tc spotted lbnest011t: and marbk ...,.;th 
;( products qf o/1erali0tt qf pcridotiJla and 

fncludl!$ PicJ,::.ulng Cr11:i:u and small pardw.s of 

irregular pordrag.r grading to sandy limt:SUJnc w>iidz -L FraNclin Marble 

~ pyroxcnlra. -L -L 
ww:alh<T1 to {lilt! pourous sandst0nc 

f:S 
t; 

~ 
:::i. Vinugc Form:ttion 

Dark 1;rtry, knolty argl.lloccous dclom/Jc with impure 
Ug}tl gray marble al tAt: base. 

Chester Valley 
-y- -y-

~~ ~ ~ 
Elbrook Form31ioo 

I £ ah l Gravel on Terraces light gray to ~/lowish gray, flllC lamlno.tcd., sJUccous Antiewn-HMpcrs Form:ttion 

~ 
limolonc wiJJt inlcr~ds of doiomill; weaJltus to 

s uutloy buff so/L 

~ + 
~ 

!;; 

I Tbm I 
Bryn Mawr Fo=tioo ~ ~ 

Ledger Formation Anticwn Formation 
'" " lli'gh levt:I rcrrocc dt:poslu: :uuid and gravel WW. 

~ ~ 
lig/tJ gray, lac.ally moalcd, massive_ pure coarse Gray, buff WiCOIJtuing qua.r1::j1c and quo.rt: 

~ some silt. crystal/W doloml/c, 31/icttJUS in mid& part. schist. 

+ § 
~ ~ + 1ll Kinzers Formation 

~ 
Diabase 

~ 
Dork brown shak at Jiu: bast:; olxwc this ls gray ~ 

~ 
Harpers Formation 

~ Dark gray, mt:.dlum to coarlt: grained; composed i and while spotttd limcJ/onc and marble wi/Jr ~ <.> Dork greenish gray plrylUlt: Q./fd sdzisr wills 1$ 
<.> 

i l'J d11tjly of sray plagioclo.rc f'-ld.rpar on.d bllJck or 

~ '"csullJr partings eroding tosONly llmaronc wlsld1 ~ tA.Ut quortzltc layers. 
~ 

};'TCC/I oug/./c. ww:otilers 10 fine pourous stuidst011c 

+ Conestoga Formation ~ t; Chickies Formation + ,. 
BluW. gray, lhJn be.dded. impure. cOnlOTkd Um,e. 

~ 
Vinbge Formation I £chi 

CJUddu-Ughr gray, hard, massiw, scloi~ 

§§ srcw: wftlr sltale pard.!tg:s. congll'JmCrotc at ba.v.. Dark gray, knotty tll'gi/~ ~ willo impure be.arU.g qua.rt:ite and quart= scJUsl; tJabt 

upper mlco.ccous limcstOM ~ -L llghl grtry marble o/ the. base. lttlt:rbttddcd dark .Jlok oJ IDp: congl.omuarc 

h (/Idiom Member) OJ ba.:u!.. 

~~ middle phy/liJe ~ 
I £hc l ~@ 

Cbickies Formatioo 
lower a/1er1111tlng d.otom/tc and limessOM hcll:un conglomerate -L 

-L 

South of Chester Valley 

~ 
Diab:isc .,-

I Xwc / 
Wi.ssahiclcoo Fornutioo .,-

~ s Dark gray. medium 10 c.oar:c grained: composed v Albitc cblorile schist (Xwe) Gabbroic gneiss and gabbro chkflY of gray plagl<Jclau f"dspar and black or 

~ ;;reen augite. 
Include$ Octouuo pltylllt'- IVld :som'-horn bl,.11tk lnclud'-.1 rock:! of proboble sedimentary twig/JI 

~ gneiss Olld graJt/tkt:d members. 

+ + Wissahickoo Formation ~ 
~ I Xpg I Pcgmatite ~ Oligoclasa mica schist (Xw) i ~ Graphitic gneiss 

Includes Somt! ltornhlr.ndt: gnt:W 1ru:mbt:rs and some <.> lncludr.s Pickering Gnd ss and small parcllcs of 

~ augl';,, g11rLu and q11arr:-rld1 and feldspar·ric'1 memMr.T 2i i PraJ1klinMarb/e 

s ~ 
showing vor/QUJ dcgrcd of s ronili::arion.. i < a 

I Xmg / GJ ~ ~ Gr:i.nitc gneiss 
~ i Mcl•globbro 

~ 
CocJ.:cysville M:ti:ble g 

<'l Dar Various dcgrea of gru:issic dcYClopmort. Wllirc to Ught bluW. gray marbk ~ :.: 
~ 2i ~ 
~ i 

~·,! 

Scrpcotioitc ~ Sl 

~ ~ ~ 
< fncludes scrpusllnc ,stcatilt:. and ~oclart:d a Scuers Fornutioo 

~ products of alteration of perldotilia OJ1d White feldlpa/Jtlc quarr:lJe to gray mica end .u and sdtl.:rl. Met:idiabase 
pyroxt:11ltes. ~ 

12 

I Xpc I Pcler Creek Schist 

~ Franklin limcstooe 
C.hlorile .Tcridte sclllsr wil.h quarr:lre. 

-L Course cryslolll.nc marble. -L 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
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Diabase 
Dork gray, mal.Wm lo «XU:;e 1;r11ind: romposcd 
chkfly of gray plagbxW.: fddspar and b/Jzclc OI' 

grcmougltc. 

Brunswiclc or Gettysburg Formation 
Bf'UllSWidc aN1 Gctrpbure·R~ to brown. fan< lO 

coorst: graUtcd quart:D.tt sattdstoM 'Mlitlt red sJtak 
/.nJcrbc.ds. 

Brunswick Formation 
quartz pebble conglomerate 

Locbtong Formation 
Dark grtry lo black. thld: br.dded o.r?,il/.'~~ with 
occo.sslonal !/Nle.T of thin bcddt::: iJ/ack shale; locally 
has thln layers of impure Umalont: or ctzlcarcous shale. 

Stockton or New Oxford Formation 
Sux:k.ron and Ne"" Oxford-light gray buff, coarse 
gralnf'd arko:rJc SQ/ld.stOIU! and conglomr.ralf:,' rt:d 
a.NJ brown [1.M grllincd sillceous sands!Ol'C. aAd 

red.sluzk. 

udger Formation 
light 17"'1· locolly mDttkd. massive. pure coane 
Uf$CalllN; dolom/lc. silkeous in middle porL 

Kinzer.; Formation 
Dark brown slta~ aJ W: ba,e; above :his Is gray 
and white Spoiled Umatone aNI marble with 
l"tgular portlngs grading to sandy lim~ whicls 
~allt<n 10 fi.nc pourous SIJ.llds1one 

Vintage Formation 
Dark gray, knotty arglllaccou:r dolomite with impure 
light sray morblc 01 :Ac base. 

Grn.vc l on Terraces 

Bryn Mawr Formation 
lligh level terrace deposits; sand and gra'tld wUh 
some silL 

Diab>."' 
Dark gray, medium lo coant grabv:d; compoxd 
chi-fly a{ gray plagiocW.: f<k!spar and b/Jzclc"" 
green augllc. 

Conestoga Formation 
81.ui:sh gray, lltin bitddcd. impure. con:ortcd Umc
s1onc wllh Wk: panlng:1, congtfHM.rotc at btuc. 

upper mlcaccous limestone 

middk phyltitc 

lower attcrfl4ting dolomite and WM.slOlll! 

Di:ibase 
Dark gray, mcdWm to coarse grained; composed 
chkfly of gray plaghxla.« fddspar and b/Jzclc o' 
green ougilt:. 

.... 
s 
~ 
~ 
+ 
~ 
§ 

+ 
<.> 

~ 
+ 
~ 
~ 

~ 
...J_ 

I Xpg I Pcgmatite 

Mcto.glabbro 
t)arVa.rlous degrea of 1;nclsslc d.cvt!lopme111. 

Serpcntinitc 
lncluda scrpcnllnc ,stcatitc o.nd associarcd 
products of a1lcrall011 of pcridotilics and 
pyrox.enltes, 

Peter Creek Schist 
Chlorllc serlclte schist with q1Jortzilc. 

North of Chester Valley 

.... .... 
~ 

Antietam Formation 
Gray. buff wra1Ju:rU.K quarO!e and quart: 
schist. 

~ 
H:ltpCri: Foraution 

s 
Dork grcual.sh srgy plryllitc QJU/ sc!Wt wilh 
rAfn quart:jtt: layen. 

<> :.;; 

~ ~ 
Chickies Formation f!i 

I £ch I Chlddcs·llght gray. hard. massi~. xholilAw-
~ bt"arlng quart:ltl! IVld quart: uhisr; rhi11 !!: Iii /ntcrbcdlkd dark slat.e at lop: coffglomeratc 

" (flcllam Member) at base. 

I £he I Chickic s Formation 

hellam conglomerate 

+ .... 
~ ~ Franklin Jimcstonc 

coarse crysra/JW marbk :.( 
~ <> 

+ i ~ ~ I Xpg I ::; 
Iii Pcgmatite ::( "' 0 !Ii :< 

~ § 
~ Serpcntinitc ~ 

lncluda urpuJIW .,studle and a.ssodalca ~ =< prodJK:ls of altaation of pqUfotilies and 

fii ...1... pyrOUJtita ...J_ 

~ 

~ 
~ 
~ 
" ~ 

i 
0 e 
2 

...1... 

Chester Valley 

~ 
Elbroolc Formation 
light gray to ycllowt.sn gray, fvi.c laminated.. siUceow 
Umr.stOM willt inrubcds of dolomi.Je,· wealhcn to 
carlhy buff soil. 

~ 
udger Formation 
Ught gray, locally mottled. ma3.Sl'vt:, pure coarse 
crystalUnc dJ)(om/Jc. siliceous i.n middle part. 

Kinzcrs Formation 

~ 
Dork brow11 W~ al IN. bas.c; abow this U gray 
OJtd wlii1e spottd limatOllC and marbk wUh 
lnegular pcr#np srodUrs to .:GNJy ~ 'tll--Jtidt 
'lllt"t.Olhcn lo fuu: ~row sandslOlll! 

~ 
Vintage Formation 
Dark t;r"Y, knotty arglllaccow ~ wiJJt lmpuu 
light gray marble al lltc ba.Jc. 

South of Chester Valley 
Wissahickon Formation 
Al bite cbloritc schist (Xwc) 
Include.~ Oc1oraro pltylllttt and~ horn blmdr 
gneiss and granlti:.ed members. 

Wissahiclcon Formotion 
Oligoclasa mica scbi>~ (Xw) 
lncludr.s s~ ltorllblendtt gneiss ~rs and some 
augt:11 g1'd:fs o.nd quanz-ridt tJNJ r~td.rpa.r-n"dt mt:mlN!n 

Wwlns variou.: degrees of gro.n~/km. 

Coclceyovillc Marble 
Whitt: to 118hl blul:sJt £""11Y morbk 

Setters Formation 
Whltr. ft:ldipatJu'c q11arcilc lo gray mlca gnl!i.u and Jclsi:It. 

Fr:inklin limestone 
Course crystalline marble. 
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~ 
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~ 
~ 
~ 
§ 
~ 
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Metadiabase 

Quartz monzonite 

Grnnodiorite 

Granite gneiss 

Gabbroic gneiss and gabbro 
lncluda rock.J of probable st:dimt:nlory orig/It 

Anorthosite 

Graphitic gneiss 
lncWdes p;w_ru.c CMiR and small potcha of 
FraNt:.JV.Morble 

Antietam-Harpers Formation 

Antietam Formation 
Croy, buff 'Wf:allrcring qwut:ilt: tJNJ quartz 
S</Wt 

Harper.; Formation 
Dark grcati.sh gray plryllite and sclsist wilA 

tJ,Jn quarcit< ~-

Chickies Formation 
Chickju.l/ght gray, hard. ,.,,.,,;.,,._ :sclolillws
bt!oring qu4Trzilc and qua.rt: sc.J.ist; :Jr.IA 
Wcrbcddcd dark sl.atc al top: C011g/omqatc 

(lleltam Monbu) at base. 

Chickies Formation 

beUam conglomerate 

Gabbroic gneiss and gabbro 
Includes rodes of probablc sedlmr.nrary orlt;Ut 

~ ~ Graphitic gneiss 
u ~ lncllldcs P£ckcriltg Gneiss and small paldtcs of 
~ FraN:Jin Marble 

I ~ ~ Granite gneiss 

~ 
i;! 

~ Mero.diabase 

~ 

~ 
&! 

...1... 
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Chester County Areal Geology Legend: Map Scale; 1 inch 1 mile 
North of Chester Valley 

Diabase -r -r 

I ~ 
-r -r 

~ 
Antietam Formation EJ Dark grey. maJJum 10 coant graWd; compostd 
Gray. bvff"we.a/M.rlnc quort:ilt and quart: Me~diabase 

dttqly of gray p/og/od4s< f•ldspar ""4 bl4c.t"' 
s<ithL gra11 augile 

-r 

~ 
Brunswick or Gettysburg Formation 

~ 
Harpers Formation ~ BrUJU'Mlidc and Gtttysburg·Rcd to brown. fuit: to 

~ 
Quartz monzonite 

coanc eralned quo.rt:ose sandst~ wi1JI rt:d shalt: s Dark gru.nWt gray pJrylllJe and scliUt willt 

Wcrbcds. 
/Jsln quarlzilc lll)lcrs. 

<.> ~ i ~ i Cb.iclcies Formation fa 

0 s ~ Brun>-wiclc Formation I £ ch I ChlcJda.LJghr gray, hard. ma.ssj~. Wto/Wws-
~ Granodiorite 

bearing quart::itc attd quart: schist; UM !;; 
quartz pebble conglomerate ~ lnJerbcdd(d dark :la.Jc at top: C011gloml!ratc 2 

R 

I 
(fl<llam Membu)., bas<. ~ 

Lockatong Formation 

I £he I 
§ 

~ I ~ ~ Dark t;ray ro black, :hick bt:dtkd o.rp,IW~11 wUh Cb.iclcics Formation ~ Gr:io.ite gneiss 
occo.sslonot :.onts ofthVt bedded black shale; locally hellam conglomerate 
has thbt layers of impure limes/one or calcarcows $ho.It:. 

Stockton or New Oxford Formation + -r 

~ 
Srodcton GN! Nt:w Oxford-light 8'l1Y buff, coarst: s ~ Fr:uiklin limestone IT] Gabbroic gneiss ODd g•bbro 
grained or*"-rlc sf/Jld.Ttom: a/Id eonglomua1c; red 

coarse c:ryslalllnt: tn4rbk ~ fnc:ludd rt>eb of probable: sedimentary orlgbs 
and brown ftnt ~;ra/JK.d siUceow sandstone. ll!ld 
red shale. <.> ~ 

+ + ~ ~ 
~ 

Ledger Form3tion I Xpg I 2i G Anorthosile Ught gray, locally mouk.d, mas:siVG pure c:oa~t: !;; Pegmatite ~ "' s r:rystall.J.M. dolomite siliceous In middk part. ~ ~ 

§ ~ 
~ Kinzcrs Formation Scrpcntinite ~ 

I ~ 
Dark brown shale GJ lAc baJe; abtwt! this U gray ~ ~ fndJJda serpentine ;Stcatl.Ie and GS30dalca ~ 

Gr3pbitic gneiss 
and wlu"tc Spolted UmatON: ll!ld mar~ wi'lh 

~ products of altuation of puidotilia and 
lnc/Jldu Plehrbts GMiss tuU! small patchd of 

;"cgu.ku JXUdng3 gradbtg to sandy limestoM which ..J.... FraN:Jl.n Marble 

~ 
pyrounlta. ..J.... ..J.... 

wca/Nn 10 {IM pourous sarubtDM 

!;; 

~ "' Vintage Formation 
Dark gray, knotty arglllaccous dolcmile wllh Impure 
light gray marble 01 :Ac b~. 

Chester Valley 
-r -r 

~~ I ~ 
Elbroolc Formation 

I £ah l Gravel on Terraces ilght gray to yellowish gray, r,,,. laminated. sllkcou.J Antietam-Harpers Formation 
limestone w/JJt intubcds of dolomiu; wt.a:hers 10 

g i 
earthy buff soil. 

~ + 
~ l5 I Tbm I 

Bryn Mawr Formation I ~ 
Ledger Formation Antietam Formation 

~ 
lli'gh level terrace dt:posils; sand and gro.'llCl wish I Ught &ray, locally rnottlt:Jl, ma.uivc, pure coarse Gray, buJTW<alhuingquart:iJ< ""4 quartz 

some sill. CTyjtalUnc dolom/Jt.. siliceocu Vs mid4Je pa.rt. sdtht. 

~ 
~ i + + ill Kinzers Formation 

~ 
Diabase 

~ 
Dark brow11 Wk al IN~;~ llsls is gray I ~ 

Harpers Formation 
~ Dark gray, medium to ~grained; composed <.> i aJtd wllltc spotJcd Umatonc and marble with I Dark gr<U!Uh gray plrytllt< ""4 sdsist wiJJt ~ 

~ dtl<fly of gray ploglodas• feldspar ""4 b/4c.t"' 

~ lrrcgwlor partinp grading to sON/y limaUJM wloidt thin qwart:ll< lgycn. 
green "1Jgitc. 

w WC1Jthus lo [111e pou.rOU3 san.dstON 

+ Conestoga Form3tion + " ~ Cb.iclties Formation 
BwW. gray, thin b<dd<d. impure, contort<d 1im<-

~ 
Viot3ge Formation I £ch i 

Chidda-Ughl gray, hard. m=iY<. sdolil/vu-

Els stOM wilh WU: pardngs. congla~rall! al bast!.. Dark gray, knotty o.rglllaceous dolomile wW. lmpurt: ~aring qu.art:i.tt: oNJ qwutz scM:tt; UW. 

upper micaccous limestone ~ ..J.... light gray marb~ al tltc ba..K. Wcrlxdkd dark sla:e at top: congkNnt:raic 

~i (llcllam Mon~r) at ha.Jc. 

mlddk plryllit• i <ffi 
I £hc l 

w" Cb.ickies Formation 
2~ lo'Wt!T a/tuna.ting dolomlll! and timalOM bellam. conglomerate ..J.... 

...L 

South of Chester Valley 
Diabase -r Wissah.iclcon Formation -r 

~ I Xwc l IT] ; Dark srgy, mediwn to coarse graWd; composed 

~ 
Al bite chlorite schist (Xwc) Gabbroic gneiss and gabbro dt"fly of gray plagloclas,; f<Mspar ""4 b/4c.t or 

green augl1e. 
fltcluda Oe1oraro pltylllle and some horn. bkndtt (11cluda rot:lcr of probable sedimenJary orlg/A 

~ 8""" ""4 gronili=J rnunbcn. 

+ + Wissab.ickon Formation ~ i I Xpg I Pcgmatite ~ Oligoclas:i mia schist (Xw) ~ ~ Gropb.itic gneiss 
lnduda some hornhlctdc gn.ciss mcnbcn ONI ~ <> ln<wda Piokring Gn<iss ""4 small pat<lta of 

~ ougtUt gMl.u and qwurz-rids and fcld.spo.r-riclt monbcrs !1i i FraN:J.V. Marble 

s § 
slwwing va.r;ou.: dcgu.u of graniri::.o.tion. i ~ 

I I Xmg l 
Mctogl3bbro 

~ ~ Coclceysvillc Muble 

~ 
!ii ~ Granite gneiss 

r 
Dor Various degrees of gncissic ~lopmcnt. White to light bluish grtry marblt:. ~ 

!1i ~ ~ ~ 

~ ~ 
Serpcntinite 

~ ~ 
~ 

Includes serpentine ,stcatitc and associated Setters Forl!l.lltion ~ 8 products of atrcratlon of peridot/.lics and While fcldipotitlc quareil.t: to gray mlca gMis.s and schist. Memdiabose 
!J! pyrounlta. ~ 
!.:! 

/ Xpc I Peter Creek Schist 

~ Fro.nklin limestone 
Chlorltc scri'cilc schist with quartzite 

..J.... Course cryslallinc marble. ...L 
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Underlying Geology is of Major 
Practical Importance. 

The type :lnli structure of the rocks 
underlying Chester Cowity are of major 
direct and indirect practical concern to the 
planner in determining the uses that could 
or should be made of the overlying land 
surface. They have been a major factor in 
determining the landforms and slopes de
scribed in the Landforms Section; and thus, 
directly and indirectly influence such as
pects as transportation routes and the pat
tern of settlement. Rock properties are the 
major determinant of the quantity, quality, 
and contamination potential of ground water; 
the ease of difficulty of excavation; the 
soundness of foundations for buildings, high
ways, bridges, and dams; the possible haz
ards of earthquake, abnormal settling of 
foundations, rockslides and background ra
diations; the capacity to absorb or transmit 
explosion shocks; the nature and property 
of building stones and other earth products, 
and, in part, the type of soil found. 

This Report is a Limited, Non- Technical, 
Generalized Report of a Few Geologic Fac
tors Important to Planning Preliminary to 
More Detailed Studies. 

Time and resources available for this 
report permited only basic generalizations 
in non- technical language of a few of the 
aspects of Chester County's underlying 
rocks and their structures that are impor
tant to an understanding of the existing land 
use patterns and of factors important in fu
ture land use planning. 

Its emphasis is on practical applica
tions - how the underlying rocks affect the 
uses that can and should be made of the 
land surface. Excellent technical analyses 
are available in the published reports listed 
in the bibliography; although some of these 
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do not discuss the practical application to 
planning or necessarily reflect the latest 
knowledge. Most of these reports are outof 
print; but copies can usually be found in the 
larger reference libraries, and some are 
on file at the Chester County Planning 
Commission office. Many of the state Geo
logical Survey Bulletins, such as M- 15 on 
"Building Stones of Pa." (1930), and M- 20 
"Limestones of Pa." (1935) and Water Supply 
Report W- 4 "Growid Water in Southeastern 
Pennsylvania" (1934), are still useful. 

While, for the most part, generalizations 
pertaining to such factors as ground water 
yield, rock competency, mineral content, 
soil derivations, etc. are based upon com
petent sources, it must be understood that 
the indefinite nature of geology as a science 
introduces many exceptions and variations. 
Natural properties of rocks can and do vary 
greatly from formation to formation and 
from place to place within a formation. As 
a result, detailed studies of any specific site 
problem require the service of a competent 
geologist. 

Fortwiately, Chester County's geology 
has been closely studied and mapped by 
geologists in the past in greater detail than 
is true for most other areas. Additional 
studies in the nature of ground water anal
ysis, of the crystalline rocks and airborne 
magnetometer mapping are still taking 
place. Much remains to be done, in more 
detailed surface mapping, as well as in de
tailed quantitative studies of mineral and 
ground water resources. 

It is hoped that the services of a geolo
gist can be obtained later to undertake a 
more detailed and technical approach to 
practical and applied aspects of geology in 
planning than is presently possible. One 
need is to be able to more definitely relate 
urban lot sizes and population densities to 
the underlying rocks and soils. 
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Areal Geology 

The County Geology was Well Mapped Dur
ing the 1920's and 1930's. 

Geologically, Chester County is com
prised of a highly complex area of folded 
and altered rocks of many ages where in
terpretation is difficult. Rocks of all three 
origins occur: igneous, metamorphic, and 
sedimentary, with most major rock types 
of each being present. 

The basic areal geology of the County 
was re la ti vely well mapped during the 192 0' s 
and 1930's by the pioneer geologist of the 
Philadelphia region, Professor Florence 
Bascom, then Chairman of the Geology 
Department of Bryn Mawr College, and her 
many associates. The Coatesville - West 
Chester 15' quadrangle was published in 
1932 as U. S. Geological Survey Folio No. 
223, and the Phoenixville - Honeybrook 
quadrangles in 1937 in U. S. Geological 
Survey Bulletin No. 891. These two publica
tions are the basic specific technical refer
ence sources for Chester County and include 
the most detailed geologic maps at a scale 
of 1:62,500 or about 1" = 1 mile. The maps 
are printed on the old 15 minute geological 
survey quadrangles published around the 
turn of the century and were then - and until 
the mid 1950's (when the present 7- 1/2 
minute topographic quadrangles were pub
lished) - the most accurate base maps 
available. Parts of the eastern end of the 
County are covered in the old Philadelphia 
Folio No. 162 (1909); and a piece of the ex
treme southwestern area is in the McCalls 
Ferry-Quarryville quadrangle published in 
1929 as U. S. Geological Survey Bulletin No. 
799. Chester County, of course, is also in
cluded in less detail in the new Geologic 
Map of Pennsylvania published in 1960 at a 
scale of 1:250,000 approximately four miles 
to the inch. This map also contains changes 
in terminology, and some previously unpub
lished changes in areal mapping. 

These maps present the most recent 
information available. Owing to the soil 
covering, few rock outcrops are visible and 
contacts are often indefinite, and there is 
much intergrading of rock types. It is there
fore usually impossible to indicate exact 
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formation boundaries. Although there have 
been some changes in terminology and 
classification, these can be adjusted without 
remapping. 

Since the detailed maps are out of print, 
it is anticipated that the Chester County 
Planning Commission will later reprint a 
large scale revised version showing all 
features and resources. Meanwhile, a small 
fold-out map entitled, "Geology", shows 
major rock type relationships used in this 
report in a generalized way. A larger scale 
version of the same map showing the details 
of the originally mapped rock types is avail
able from the Planning Commission upon 
special request. 

Rock Types Have Been Grouped for Sim
plicity and Practical Analysis. 

Rock types are classified basically 
by origin, by rock type, and by age of 
formation. Of these, the rock type is the 
most important for this report. Technical 
differences in mineral or chemical com
position, texture or structure, and age, 
not having major effects on practical ap
plications are not treated in this report. 
These technical matters are described in 
the reports listed in the geology bibli
ography. 

The basic rock types of most of Chester 
County are crystalline meta-igneous and 
metamorphic rocks. Sedimentary rocks of 
Triassic age are found in the Schuylkill 
Valley Lowlands generally east of French 
Creek; and meta-sedimentary limestones 
and dolomites of Cambrian and Ordovician 
age underly the Chester Valley. 

The principal rock types, location, and 
their practical properties are described in 
the paragraphs that follow, and are shown 
on the small fold-out map entitled, "Geol
ogy". 

Crystalline Igneous and Metamorphic Rocks 
Underly Most of the County. 

Most of Chester County, except most of 
the Schuylkill Valley Lowlands, are under-



lain by metamorphic rocks. These are rocks 
that have been recrystallized and in many 
cases hardened by intense heat and pressure 
when they were far below the surface during 
one or more periods of great geologic dis
turbance. Original metamorphism took place 
in early geologic times with folding and 
faulting during the Appalachian Revolution. 

The degree of metamorphism depends 
upon the original rock type before recrys
tallization and the relative intensity of heat 
and/ or pressure. These are difficult tech
nical considerations, far beyond the scope 
of this report other than to say that the 
original shales were foliated and hardened 
to schists andphyllites, sandstone to quartz
ites, limestone to marble, and granites to 
gneisses. There are many degrees of meta
morphism found in the rocks. 

All generally are fairly resistant to 
erosion and tend to form rolling uplands. 
As a group, metamorphic rocks are hard 
and dense, and thus have little ground water 
storage capacity, except in the fractures 
and fissures. They generally make excellent 
foundations, provided solid bedrock below 
the weathered area is reached. There is 
often, particularly overlying schists, a 
deeply layered zone of soft, strongly weath
ered "rotten rock" known as "saprolite". 
Where solid unweathered bedrock is in
volved excavation is difficult. Many types 
of metamorphic rocks have value as dimen
sion stone and a few as crushed stone. 

The overlying soils tend to be silty or 
clayey loams in the Glenelg Manor or 
Glenelg - Neshaminy Association. These 
soils are relatively susceptible to frost 
action and are not the best for engineering 
cons tru.ction. 

The major crystalline rocks, according 
to Dr. E . H. Watson, Charman of Geology 
of Bryn Mawr College, are: 

Hybrid Granitic Gneisses - Most of the 
County between the North Valley Hills and 
the Triassic Lowl~nds and a large portion 
of the eastern part of the County are under
lain with metamorphic rocks that were 
originally both sedimentary and igneous 
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rocks. These rocks were originallymapped 
by Professor Bascom as gabbro (amphibo
li tes), granodiorite, Baltimore gneiss and 
quartz-monzonite, but because of similar 
properties and much intergrading, the gran
oriorite, quartz-monzonite and Baltimore 
gneiss are lumped as granitic gneiss. They 
are light colored "felsic" rocks. The "gab
bro" is really an amphibolite, is dark col
ored, and was originally probably gabbro 
or basalt. 

They are hard rocks that have strong 
though varying resistance to erosion and in 
parts of the region form rolling uplands. 
The amount of relief present varies in dif
ferent localities and depends upon the rela
tive position of the uplands above local base 
level as well as local differences in rock 
hardness. In the northernpartofthe County, 
elevations are higher and stream gradients 
steeper; hence stream erosion has cut more 
deeply into the uplands with the result that 
they are more strongly dissected and include 
a number of moderately deep narrow val
leys. At the head of the streams in the West 
Chester - Paoli areas, stream gradients 
are not as steep and downward erosion is 
not as rapid and thus a relatively level and 
undissected upland is present. 

These rocks weather to a moderate 
depth. The gabbros (which technically are 
now recognized as amphibolites) and Balti
more gneisses weather rather evenly to an 
average depth of about eight feet, with the 
gabbros tending to form boulders. The gran
odiorites and quartz-monzonites, mostly 
occuring to the north of the Chester Valley, 
tend to weather more deeply to about 10 to 
15 feet, and weather more irregularly. This 
uneven weathering makes test drilling nec
essary prior to construction of foundations 
and roads . 

All of the above rock types are over
lain by either the Glenelg- Manor or the 
Glenelg-Neshaminy Soil Association with 
some tendency for the Glenelg-Neshaminy 
Association to be more common over the 
rocks originally mapped as gabbro or Bal
timore gneiss. This may be related to the 
greater uncertainty of proper functioning 
of septic tanks in the Glenelg and Neshaminy 



soils formed from this parent material than 
those formed from mica schists, as dis
cussed in the soils section. The Baltimore 
gneisses tend to be clayey. 

Because the amphibolites are harder, 
denser, and less weathered, the fractures 
are fewer, and these types, along with the 
even denser diabases, are the poorest water 
sources in the County. Water yields range 
from 2 - 10 gallons per minute. The other 
gneisses, granod.iorite, and quartz monzo
nite, particularly the latter two, tend to be 
more deeply weathered and may yield be
tween 0 - 60 gpm with an average of be
tween 5 and 10 gpm. 

Some of . the gabbro and amphibolite 
have value as crushed stone because of its 
hardness and toughness. The other granitic 
gneisses also have some possible use as 
crushed stone, but are not widely used be
cause better sources are available. The 
Baltimore gneisses have had some use as 
a building stone, but more sofromquarries 
in neighboring counties than from those in 
Chester County. The Cornog quarry near 
Glenmoore, producing crushed stone, mines 
granitic gneiss. 

All these rocks are excellent for founda
tion support - generally being the strongest 
available - for heavy construction such as 
building and dams - provided sound un
weathered rock is reached. All granitic 
gneiss may be subject to a slight amount of 
rock creep or downward slippage of massive 
jointed blocks; but this characteristic is 
measurable only over a period of many 
generations. 

Pickering Gneiss - Pickering gneiss 
has· properties similar to those of the hy
brid granite gneisses. The chief difference 
is due to the possible presence of graphite 
and to a slightly larger supply of ground 
water. This rock is shown separately on the 
accompanying geology map; and is found 
primarily in the vicinity of Pickering Creek 
and in the area directly east of Elverson. 
It has not been used as a crushed or build
ing stone. 

Anorthosite - Anorthosite is found in an 

4.9 

oval ·shaped area about six miles long and 
3-1/2 miles wide in Honeybrook, West 
Nantmeal and Wallace Townships, as shown 
on the fold-out Geology map. It is an un
altered igneous intrusion with different min
eral and chemical composition from granitic 
gneiss in that it contains much more pla
gioclase feldspar. This is an unusual rock 
type for this area. It is hard and similar 
to gabbro in that it weathers rather slowly 
to an average depth of five to eight feet. 
Neshaminy - Glenelg soils- overly, has 
little space for ground water storage and 
has a yield range comparable to gabbro of 
0 - 10 gpm with an average of 5 gpm. This 
rock may have value as a crushed or dimen
sion stone, but is not now so used. Because 
it contains 25 - 30% alumina, the rock might 
have a long range future possibility as 
aluminum ore, when cheaper electric power 
is available and better sources elsewhere 
are exhausted. 

Pegmatite - Pegmatite dikes are lim
ited in extent in the County and have not 
been shown on the Geology map because of 
their small size. Pegmatite is found in 
granitic material in Schuylkill Township, 
in Valley Township, in the middle of Willis
town Township, and in New Garden and 
Kennett Townships. Weathering is somewhat 
irregular, this being a very coarse granitic 
rock. This formation is found in a rolling 
topography and because of irregularweath
ering soils will frequently be thin to non
existent on hilltops and as deep as 20 feet 
in valleys. The pegmatites will generally 
yield small quantities of water with a re
covery ranging from 0 - 10 gpm with an 
average of between 5 and 8 gpm and have 
proved more reliable as a source than the 
rock diabase. Pegmatite contains feldspar 
and quartz and was quarried in the past for 
feldspar. Just over the State Line in Dela
ware, this formation is being quarried for 
kaolin. While pegmatite is a relativelyhard 
rock; foundations will be reasonable to ex
cavate. 

Schists - The most abundant rock un
derlying most of Chester County south of 
the Chester Valley (except in the eastern 
portion) are schists, which are a result of 
the metamorphism of soft clay shales 



originally present. They are moderately 
hard and tend to weather somewhat deeper 
than genisses or other hard rocks. Conse
quently, the landscape in the mica schist 
area tends to be less rolling than the granitic 
gneisses north of the Chester Valley, ex
cept where Clay Creek and Elk River steeply 
down-cut in their course to the Fall Line 
Zone and the Coastal Plain. 

The deep weathering of this rock, occa
sionally as much as 100', tends to improve 
the percolation characteristic of the soil; 
but frequently presents foundation prob
lems. The rock material in the deeply 
weathered zone is known as "saprolite" or 
"rotten rock". Foundation conditions for 
heavy buildings should be carefully checked 
in areas underlain by schist. Deepweather
ing is particularly a problem in some of 
the southern areas and in the South Valley 
Hills. 

Because of the greater weathering, 
schists yield more ground water, the 
amounts ranging between 10 and 30 gpm to 
a maximum of 70 - 100 gpm. Some of the 
smaller boroughs, such as Oxford insouth
ern Chester County, manage to obtain a 
precarious municipal water supply from 
wells, but are now facing shortages. The 
ground water from schists is ofhighquality 
of purity and softness. 

The schists can be divided into two 
phases: the northern and the southern. 
Both form rolling uplands generally more 
gentle than the gneisses. The two are sep
arated by a line on the small fold-o-:..it 
Geology map. 

The northern phase is comprised of 
two formations: the Wissahickon albite 
chlorite schist and the Peters Creek schist. 
The albite chlorite schist underlies and 
forms the South Valley Hills while the 
adjoining Peters Creek schist forms the 
uplands to the south. Weathering of these 
rocks is deep, particularly in certain areas 
of the South Valley Hills. Foundation prob
lems may occur because of the great 
depth of weathered rock. The rock itself 
has no significant commercial value. It is 

50 

less metamorphosed than the southern 
phase. 

The southern phase is comprised of 
Wissahickon oligoclase mica schists, which 
also form rolling uplands. It, too, is deeply 
weathered, with the weathered zone averag
ing 30 to 50 ft. to bedrock with occasional 
thicknesses as great as 100 ft. before 
fresh bedrock is reached. Precaution in 
detail foundation testing for heavy build
ing is needed. Water yields are slightly 
better than the northern phase, with fewer 
dry wells . There is some possibility with 
drilled wells of mica flakes clogging the 
screen. 

The mica schist has been extensively 
quarried for building stone in the Phila
delphia region; however, there are few 
quarried in the Chester County area, per
haps because of excessive distance from 
building sites. The weathered upper por
tion of the mica schist has some possible 
value as a future source of low grade mica 
for insulation products; although in compe
tition with the preferred white mica, it 
suffers the handicap of a yellow color (due 
to iron content). 

Diabase and Quartzite are the Most 
Resistant Rocks and Thus are the 
Principal Ridge Makers. 

Several of the hard rock types, primarily 
the diabases and quartzites , are particularly 
resistant to erosion and consequently form 
the major ridges in the County. The degree 
of relief depends in a large part upon the 
resistance of the surrounding rocks. Thus, 
where the hard, highly resistant Chickeis 
quartzites lie adjacent to the softer, more 
easily eroded limestones of the Chester 
Valley, very prominent ridges are present. 
Simila r ridges occur in the vicinity of the 
contact of the diabase and the shales under
lying the Triassic lowland. 

The principal ridge makers are the dia
base and the quartzite, with serpentine and 
related rocks, also forming uplands. All of 
these rock types are shown separately on 
the Geology Map. 



Diabase - Diabase is a hard, tough, 
igneous, intrusive rock, the hardest and 
toughest in the County with the possible 
exception of localized areas of quartzite . 
Most of the diabase in the County is in the 
high ridge of the upper region of French 
Creek in Warwick Township. There are 
some areas of older pre-Cambrian dia
base dikes scattered throughout Baltimore 
gneisses, but these are too small in areal 
extent to be shown on the Geology map. 

Because of its hardness, compactness 
and resistance to fracturing and fissuring, 
diabase has a very low porosity and few 
voids . Consequently, there is little con
tained water , with wells yielding very low 
volumes that range from 0 - 5 gpm. As a 
rock type, it is the poorest source of ground 
water in the County and dry holes are fre
quent. 

The rock is very resistant to weathering 
and tends to form into massive boulders 
with minimum amounts of fine material 
suitable for soil. Soils are thin (3 - 5 feet) 
or non-existent. Owing to its hardness, 
areas underlain by diabase are generally 
unsuitable for urbanization because excava
tions for foundations and rock cuts are ex
tremely difficult and costly. Such areas 
should best remain in woodland. 

The rock has some value as trap rock 
for non-abrasive crushed stone and paving 
stone and is the source of the famous "Bel
gium block" that paved· and curbed the City 
of Philadelphia. Because it takes a high 
polish and is durable, its chief value is for 
monument stone and a building trim known 
as "black granite". Haulage over long dis
tances to specialty market is feasible be
cause of this special value. Diabase is gen
erally not used for dimension stone, except 
locally, because of its somber black color. 

Quartzite - Quartzite is a strongly met
amorphosed sandstone that occurs as a 
hard, smooth rock. Its hardness, second 
only to diabase, resists erosion and 
weathers slowly. As a consequence it may, 
and frequently does, form high sharp ridges. 

Most of these ridges, including part of 
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the North Valley Hills, Welsh Mountains, 
Baron Hill , Thomas Hills, and State Hills, 
are Chickies quartzite areas north of the 
Chester Valley. The only quartzite areas 
south of the Valley are the Settler' s quart
ite which forms lower ridges over the 
Toughkenamon Valley and the central ridge 
in Kennett Square. 

Like other hard rocks, water yields are 
low, although slightly better than from dia
base or gabbro. Average ranges are be
tween 5 and 15 gpm. 

Quartzite, particularly the Setter's 
quartzite, quarried near Avondale, is a 
valuable and beautiful stone. The Chickies 
quartzite elsewhere has been used as a 
blast furnace factory lining. Quartzite 
sometimes has been used as a crushed 
stone; but is not as desirable as other 
competing rock types because of its lack 
of cementing properties, a tencency to 
brittleness, and to undue wear of crushers 
due to its hardness. 

Serpentine - Serpentine and related 
rock types are moderately hard ultra-basic 
metamorphic rocks formed from original 
igneous intrusions. It is found primarily 
in the area south of Oxford near the Mary
land border. Small out- crops are also found 
in the West Chester and Willistown areas. 
It tends to weather slowly, but not as slowly 
as diabase. A thin, poor "Chrome soil", 
with little agricultural value, overlies it. 

Depending upon the surrounding rock, 
serpentine tends to form low, flat uplands. 
Because of the poor quality of the soil and 
the difficulty of excavation, the area is 
known as the "Barrens". The Pennsylvania 
Department of Highways has reported that 
the soils formed from serpentine are the 
most difficult in the State for highway con
struction. 

The rock tends to fracture more easily 
than does diabase and quartzite and thus 
ground water yield may average between 
10 - 30 gpm which is sufficient for domestic 
use. It contains more dissolved salts than 
other rocks. 

I 



Serpentine stone, with its distinctive 
green color, was once widely used for build
ing purposes. Many of the buildings at West 
Chester State College and the University of 
Pennsylvania are of serpentine. The stone 
lost favor when acid content in the air in 
urban areas caused deterioration. Serpen
tine was also the source of the chromite 
ore mined about a hundred years ago. It 
also contains small deposits of asbestos 
of no commercial value. 

The best use for areas underlain by 
serpentine is woodland, parks, or very low 
density residential development. Most of 
the recently acquired Chester County Park 
at Nottingham is underlain with serpentine. 

Sedimentary Sandstones and Shales Underly 
the Schuylkill Valley Lowlands. 

In the general area east and north of 
French Creek and in the Phoenixville vicin
ity, as shown on the Geology map, other 
different rock types occur. These are sedi
mentary rocks - conglomerates, shales, 
argillites and sandstones formed much later 
in geologic time during the late Triassic 
era (the early part of the Age of Reptiles) . 
They are comprised of sands and muds 
washed down from the highlands and de
posited either in alluvial or lake environ
ment that then covered much of the County. 
The deposits subsequently were cemented 
and hardened into rock. 

These sedimentary rocks are a strati
fied series with bedding planes essentially 
parallel owing to initial depository of eroded 
material under water. Their thickness var
ies from a few to several hundreds of feet 
whereas the crystalline rocks are massive 
with thicknesses in the thousands. The sedi
mentary rock overly the deeper crystalline. 
They are generally much softer than the 
igneous and metamorphic rocks and their 
porosities are nearly always considerably 
greater. 

The attitudes or position of the Triassic 
sedimentary series, present within the 
County, is essentially flat lying with a gentle 
northerly dip. However, uplift and com
pression of the beds, since deposition, has 
resulted in a series of re la ti vely gentle 
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folds striking east- northeast and forming 
a general landscape of elongated r idges and 
valleys parallel to and coincident with the 
folds . 

The sedimentaries, being softer, are 
generally easier to excavate than ar e the 
crystalline rocks found in the remainder of 
the County. Foundation bearing strengths of 
the rock formations themselves, although 
generally weaker, are normally adequate for 
or dinary structures. Having greater porosi
ties, they consequently have significantly 
greater yields of ground water in those in
stances where permeabilities a r e suffici
ently high as in the sands and conglomer
ates. Water yields in rocks of this nature 
depend largely on porosities rather than on 
joints and fractures and that as a result the 
probabilities of drilling large numbers of 
dry holes are considerably less than in the 
crystalline areas. In respect to both metallic 
and non-metallic minerals, the sedimentary 
sandstones and shales occuring within 
Chester County usually are barren. 

There are three formations of Tr iassic 
sedimentary rocks identified on the detailed 
state geologic map, which are not shown 
separately on the small fold- out map. They 
are, beginning with the oldest, the Stoch."ton, 
Lockatong and the Brunswick formations. 
These are identified as formations since 
they are composed of successive layers of 
different types of rocks, mostly shale, 
arkosic, sandstone, argillite and conglom
erates. 

The Stockton Sandstone - The Stockton 
Formation is comprised oflayers of arkosic 
sandstone, siltstones and conglomerate ir
r egularly interbedded with layers of red 
shale as well as fine grained silicous sand
stones. It is located in a narrow belt alono-o 
French Creek and through much of Phoenix-
ville and Schuylkill Townships. Because of 
its ease of er:· .ion, the Stockton forms gently 
rolling or relatively flat lowlands. 

It weathers evenly, although fairly 
slowly, and is overlain with thin soil, mostly 
of the Penn Lansdale series. Its foundation 
bearing strength is not as great as most of 
the crystalline rocks, but adequate for 
ordinary buildings. It is relatively easy to 
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excavate, and can often be removed with a 
power shovel. The Stockton has some value 
for building stone, but is too soft for crushed 
stone. 

The Stockton sandstone is the best source 
of safe ground water in the County. Yields 
will range from 100 to 300 gpm, averaging 
about 130 gpm of moderately soft water. 

Recently, detailed research by the 
Ground Water Branch of the U.S. Geological 
Survey has shown that for ground water 
purposes the Stockton should be subdivided 
into three units. The middle has the best 
yields of about 130 gpm, the lower arkose 
unit about 110 gpm, and the upper shale 
member only 20 gpm. These subdivisions 
are not shown on the geologic map, but in 
most of Chester County, the Stockton for
mation produces from the high yielding 
middle and lower units. 

The Lockatong Argillite Formation -
The Lockatong formation is comprised of 
dark gray to black, thick bedded argillite 
with occasional zones of thin bedded black 
shale. Locally there are thin layers of 
limestone and calcorgous shales and rare 
sandstones. The formation is partially 
metamorphized. 

Because this formation is relatively 
harder than the surrounding sandstones and 
shales, it tends to form ridges trending in 
an east-northeast to west-southwest direc
tion. The Locka.tong is limited in Chester 
County to a narrow ridge more or less 
along Route 23, west of Phoenixville. It, 
however, is a principal ridge maker in 
Montgomery and Bucks Counties. 

Because of the hard, impervious shale, 
with fractures, ground water yields are 
poor, averaging only 10 gpm, butalongfault 
zones yields are occasionally as high as 
100 gpm. The water is moderately hard. 
The' formation is somewhat harder to ex
cavate or to drill than are most ordinary 
shales and sandstones. It is used locally 
as crushed stone in Montgomery and Bucks 
Counties. 

The Brunswick Formation - The Bruns
wick is a formation comprised largely of 

53 

soft red shales with interbedded red to 
brown, fine to coarse grained quartzose 
sandstones. In places it carries minor in
terbedded shale and limestone conglomer
ates as well as major interbedded units or 
quartz pebble conglomerates. 

The formation occupies the largest areal 
extent of the Schuylkill Valley Triassic low
lands generally from Spring City to Potts
town. The Brunswick red sandstone and 
shale phase is a fairly soft material and 
thus readily weathers to a low level plain. 

Although it is relatively weak, it does 
have sufficient strength to support all but 
the heaviest buildings without special under
pinning. Excavation is a comparatively 
simple matter with a power shovel although 
occasionally blasting may be necessary. 

This rock has no value as crushed stone 
or bullding. stone. It is a source of a moder
ate supply of ground water ranging from 
20 - 40 gpm, depending upon variations 
of porosity and permeability. 

The quartz pebble conglomerate phase 
is more prominent near the western edge 
of the Brunswick formation in Chester 
County. It is in this area that the generally 
recognized red sandstones and shales grade 
into and are interbedded with a poorly sorted 
series of quartz pebble conglomerate beds. 
These conglomerate beds are generally 
well cemented and hence resistant to ero
sion with a resultant formation of more 
extensive uplands than are present to the 
east. 

The Limestones of the Chester Valley De
fine the County's Most Valuable Land, Soil 
and Minerals; But Have Special Problems. 

The Chester Valley is the County's most 
distinctive topographic feature and contains 
its most valuable land. It bisects the County, 
running on a generally east-northeast west
southwest line from Tredyffrin Township to 
Atglen where it leaves the County. It is 
widest to the east, particularly in East and 
West Whiteland Townships and progres
sively narrows to less than one half mile 
at Atglen. 



The Valley was formed not by a major 
s tream, but by a sequence of limestones 
and dolomites down-dropped by a combina
tion of folding and faulting to form a rela
tively narrow band of sediments lying be
tween the igneous and metamorphic rocks 
on either side. Subsequent physical and 
chemical weathering, the latter at the sur
face as well as at the depth, has further 
reduced the general level to below that of 
the quartzites of the North Valley Hills and 
of the Wissahickon albite- chlorite schist of 
the South Valley Hills. The Valley is there
fore defined by the limestone area. 

The Hagerstown and Conestoga soils 
formed from limestone are deep and well 
drained; and they are the most valuable 
agricultural soils in the East. 

The limestone - dolomite rocks are 
sedimentary in origin, havingresultedfrom 
the deposition of countless billions of shells 
constructed by the microscopic animals 
which existed in the waters of the seas 
covering the area during the Cambrian and 
Ordovician times. Within the Valley, the 
beds are sharply contorted into a series of 
long parallel anticlines and synclines often 
overturned to the North- Northwest with both 
limbs frequently compressed together, and 
dipping steeply to the South-Southeast. Their 
trend is parallel to that of the Valley. 

The most distinctive characteristic of 
these limestones is that the chemical inter
action of air and water tends to form a weak 
carbonic acid solution which in conjunction 
with humic acid formed from the decay of 
vegetation, slowly dissolves the limestones 
and forms underground solution channels 
which frequently extend over long distances. 
These solution channels are significant for 
urban planning. They present the danger of 
sink holes and foundation collapse as well 
as the hazard of ground water pollution. 
Fortunately, some of the limestones of the 
Chester Valley appear to be more resistant 
to solution than others and none seem to 
have sinks or caves to any great extent. 
However, this condition does exist, pre
dominantly in the Conestoga limestone. 

There are two types of carbonate rock 
present in the Chester Valley: limestone, 
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which is calcium carbonate and dolomite. 
which is magnesium carbonate. Many grada
tional phases between the two are present. 
All are metamorphosed to some degree. 
These types are not shown on the small 
scale Geology map, but are indicated on 
official geologic maps of the area. The 
limestones and dolomites are of varying 
degrees of purity. containing varying per
centages of sand, shale and certain altera
tion products . 

The five distinct carbonate formations 
present within the Valley occur in the Cam
brian and Ordovician systems of rocks. 
Those formations which are Cambrian in 
age include, from oldest to youngest, the 
Vintage dolomite, the Kinzers limestone 
and marble, the Ledger dolomite and the 
Elbrook limestone. The formation occuring 
in rocks of Ordovician age is the Conestoga 
limestone. 

The Vintage Dolomite - This formation 
is a dark gray, shaly dolomite withimpure, 
light gray marble occuring at the base. It 
is a thin, thinly bedded formation overlying 
the Cambrian Harpers phyllite and is pres
ent on the north side of the Valley along 
with slopes of the North Valley Hills. The 
Vintage is exposed along the outcrop from 
Whitford P. 0., just east of Downington, to 
southwest of Coatesville. Small exposures 
are found in the vicinity of Bacton and Mill 
Lane. The Vintage has li~le economic value, 
owing to its impurity andits small exposure 
over a limited area. 

The Kinzers Limestone - This forma
tion has a thin dark brown shale at its base 
overlain by a gray and white spotted lime
stone and marble with irregular bedding. 
It grades upward to a sandy limestone which 
weathers into a fine porous sandstone. The 
outcrops of Kinzers ar e thin and are found 
essentially in the same areas as those of 
the Vintage dolomite. It has no significant 
commercial value. 

The Ledger Dolomite - Overlying the 
Kinzers formation is the Ledger Dolomite. 
This formation is comprised of a light gray, 
locally mottled, massively bedded, coarsely 
crystalline dolomite often silicous in the 
middle part. It is a thick formation, although 
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in places the thickness is partially due to 
r epitition of beds due to both folding and 
faulting. Areally it extends from the County 
Line near Valley Forge southwest to the 
vicinity of Coatesville where it is over
lapped by the Conestoga. Its maxi.mwn 
extent is present in both East and West 
Whiteland Townships and in the vicinity of. 
Downington in East Caln Township. Soil 
cover over the beds varies from practically 
nothing to thicknesses ever 100 feet and'the 
rock surface, due to irregular weathering, 
presents a sawtooth like configuration. 

The Ledger dolomites are economically 
the most valuable deposits in the Valley. 
Extensive quarrying operations are pro
gressing at numerous locations in both 
Chester and Montgomery Counties. Out
standing in size of quarries and annual 
tonnages quarried are those located at 
Bradford Hills in E . Caln, Cedar Hollow in 
Whiteland Township, and Valley Forge Stone 
Co. near Malvern. The material quarried 
finds a ready market for metallurgical re
fractory linings, crushed stone, fluxing 
agents, soil conditioners, source of lime 
for plasters, and various chemical uses. 

The value of these dolomites is such 
that considerable areas underlain by the 
Ledger formation should be held in reserve 
for future quarrying operations. Although 
land development has already removed ex
tensive acreage, sufficient open land yet 
exists over Ledger deposits to justify ef
forts to prevent further urban encroach
ment. 

The Elbrook Limestone - This forma
tion is a light to yellowish grey impure, 
silicous, often shaly limestone. It is a finely 
laminated rock often interbedded with dolo
mite that weathers to an earthy buff soil. 
In extent, it covers much of the eastern part 
of the Valley in Tredyffrin Township and 
thin zones are present in the Downingtown 
area. It has no particular economic use. 

The Conestoga Limestone - This for
mation, of Ordovician age, is a bluish gray, 
thin bedded, impure limestone with shale 
partings. In the Chester Valley it can be 
divided into two parts separated by a middle 
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phyllite. The Upper Conestoga is relatively 
homogeneous and is micaceous in character, 
while the Lower Conestoga consists of alter
nating limestones and dolomites. The entire 
formation is moderately to extensively 
crumpled and contorted. The latter factor 
may help to explain the greater tendency of 
the Conestoga limestone to underground 
solution and consequent settling and sinking 
of localized surface areas. 

The areal extent of the Conestoga is 
widespread. It extends the entire length of 
the Chester Valley from Abington in Mont
gomery County to beyond the Susquehanna 
River in Lancaster County. It lies along the 
south side of the valley against the South 
Valley Hills in a band varying in width from 
one-half to three quarters of a"mile. West 
of Coatesville, it occupies all of the Valley. 

Potentially the Upper Conestoga has use 
as a source of limestone for cement, and is 
similar in composition to the Lower Jack
sonburg formation, the famed Lehigh Valley 
cement rock. Quarrying and milling of 
cement is proceeding at West Conshohocken. 
The Lower Conestoga is less useful although 
the rock is used as a "cement sweetener" . 
An active quarry in the lower Conestoga is 
located near Howell ville and the matei:ial 
is used for crushed stone, etc. 

Marble - Marble is metamorphosed 
limestone and thus is often harder and usu
ally capable of taking a polish. The chief 
marble in the County is the Cockeysville 
marble, as shown on the small Geology map. 
Marble underlies much of the Toughkena
mon Valley, and reaches its greatestextent 
in the Avondale area. It also crops out in 
the Doe Run area. The Cockeysvillemarble 
has been widely used in the past for build
ings and monuments; but most of the quar
ries have now been flooded. 

The Franklin limestone (marble) is an 
ancient pre-Cambrian formation, probably 
the oldest rock in Chester County. It crops 
out in only a few places, and is of little 
economic or practical importance. 

Water properties are similar to lime
stones. 



Applications 

The comparative applications of the geo
logic considerations important to planning 
are outlined and discussed below. These 
~re general comparisons and considerations 
that can not replace detailed investigations 
at any given site. 

Chester County is Mostly a Hard Rock Area 
. with Small Ground Water Storage. 

The quantity, quality, and reliability of 
supply of ground water available depends 
upon rainfall, vegetation, s lope, and par
ticularly upon the porosity and permeability 
of underlying soil and rock. All ground water 
in Chester County, with minor variations in 
the limestone areas, comes from rain or 
snow falling on the surface immediately 
above. It does not come from the Delaware 
River, Pocono Mountains, or other distant 
source. 

Despite the relative abundance and even 
distribution of rainfall, Chester County has, 
for the most part, limited ground water re
sources owing to the low porosity and per
meability of most of the underlying rocks, 
which thus cannot store and transmit large 
amounts of water. The quantity and quality 
of ground water available at specific loca
tions depends upon which of the three basic 
rock provinces is involved: the crystalline 
rocks underlying most of the County, the 
Triassic sediments lying east of French 
Creek, and the limestones of Chester Valley. 

Crystalline Rocks - Most of the crys
talline granitic gneisses, schists, gab
bros, amphibolites andanorthosites have 
low porosities and permeabilities and 
hence retard the storage and flow of 
ground water. In these rocks, ground 
water is foundonlyinfractures, fissures 
and weathered zones within the rock 
mass. Rarely is any ground water found 
deeper than 300 feet and most is found 
above 100 feet. Confined (artesian) yields 
are small. The gabbros, diabases, gran
itic gneisses, quartzites and pegmatite 
dikes produce the poorest yielders of all 
the average predictable ranges between 
0 - 10 gpm. Many wells are dry; but 
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occasional wells, particularly when near 
streams may yield somewhat greater 
amounts. Location drilled on a basis of 
detailed geological study plus a little 
trial and error have occasionally found 
wells yielding up to 100 gpm, particularly 
near streams, but this is not an average 
expectation. Drilling is difficult and ex
pensive in these hard rocks . 

The Wissahickon schistunderlyingmuch 
of the southern part of the County, be
cause it is more deeply weathered, tends 
to have slightly higher ground water 
yields ranging between 10 and 20 gpm, 
with occasional yields to greater than 
100 gpm where a system of horizontal 
or master joints are tapped. The Setter's 
quartzite formation and the serpentine 
areas produce lower yields. These yields 
are generally adequate for domestic sup
plies at low residential densities. These 
yields, like most wells, do not supply 
volumes and pressures adequate for fire 
fighting. 

Ground water obtained from the crys
talline rocks is very soft, with some of 
the best quality to be found anywhere. 
Hardness of water may be higher where 
Pickering gneiss is associated with 
limestone lenses. Because of the lack 
of permeability, ground water pollution 
is relatively localized. Supplies within 
the yield limits generally are reliable 
throughout the year, unless extreme 
drought conditions prevail. 

Triassic Sediments - The County's best 
ground water yields are in the Stockton 
Formation found in the vicinity of Phoe
nixville . Here, yields will aver age over 
100 - 150 gpm. Smaller, although rel
atively substantial yields of 20-60 gpm, 
with an average of 40- 50 gpm, may be 
obtained from the interbedded sand
stones of the Brunswick Formation, in 
the region generally east of French 
Creek in the northern partoftheCounty. 
Yields are usually larger in the valleys 
and away from heavily pumped wells. 
Well drilling is relatively easy. 
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There is likely to be mutual interference 
with wells spaced closer than 1000 feet 
apart. Confined artesian water is present 
in the Triassic rocks so that it generally 
pays to drill to depths of from 300 to 600 
feet. There is some danger of ground 
water pollution, particularly in the more 
permeable sandstones. The chemical 
quality of the water is moderately hard, 
but is usually adequate for domestic pur
poses without treatmer..t. 

Limestones - The limestones under
lying Chester Valley and the Cockeys
ville marble underlying the Toughken
amon Valley and the Doe Run area are 
variable in their ground water yields. 
In the limestone areas of Chester County, 
ground water is primarily found in solu
tion channels, surface fractures and fis
sures. 

In these areas, where a large solution 
channel is tapped, very large supplies 
may result. Otherwise yields are small. 
According to reports of a well driller, 
there are large diameter wells in the 
limestone in Tredyffrin Township yield
ing as high as 1400 gpm that could be 
pumped to 2000 gpm, and at Frazer 
yielding over 900 gpm. Often these large 
supplies present in the solution channels 
can be traced by following and connecting 
the sink collapses. The Philadelphia Sub
urban Water Company has employed con
sulting geologists to help locate large 
supplies. 

Limestone water, because of the gen
erally high content of dissolved minerals 
such as calcium and magnesium carbon
ates is often very hard, and should have 
softening treatment for many types of 
usage. 

The ground water contamination hazard 
is great, because contaminants can get 
into the under lying water channels easily; 
can often be carried long distances in 
unpredictable ways; and because under
ground water is not easily selfpurifying 
due to a lack of air, sunshine and filter 
ing material. At present, it is not be
lieved there is serious contamination of 

the limestone ground waters. However, 
increasing urbanization with its attend
ant problems of disposal of ever increas
ing amounts of industrial and domestic 
wastes does make it a serious potential 
problem for the future . 

Because of the ground water contamina
tion danger, the Pennsylvania Dept. of 
Health has recommended strongly that 
septic tanks, and particularly, cesspools 
and seepage pits be prohibited in lime
stone areas; and that public water and 
sewerage systems be available for all 
urban development. 

The small fold- out "Ground Water Re
sources" map shows general ranges of yield 
e"--pectancies in overall terms, but it cannot 
predict accurate yields for individual wells. 
More detailed study with results appearing 
on a larger scale map is needed for more 
accurate predictions. Fortunately, during 
the summer of 1963, the Ground Water 
Branch of the U. S. Geological Survey, in 
cooperation with the Pennsylvania Geolog
ical Survey, Dept. of Internal Affairs, began 
a three year study that will attempt to obtain 
detailed data on yields, mutual interference 
of wells, and on other features pertinent to 
an understanding of the ground water re
sources of the area. A report by the same 
agencies on the Stockton Formation was re
cently published, and one is anticipated for 
the Brunswick Formation in 1964. 

The Rock Structure is Generally Good 
for Foundations with Caution Needed 
in Limestone Areas or Where Rock 
is Deeply Weathered. 

The underlying bedrock of Chester 
County is hard and generally ·introduces no 

· major problems in regard to foundation 
suitability for support of buildings, hazard 
of rock slides and similar problems. 

However, there are two areas where 
care must be taken and detailed studies 
based on core borings must be made before 
heavy construction is undertaken. One of 
these is the area underlain by limestone of 
the Chester Valley which may contain sink 
holes and other solution channels. The other 
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is the hard, crystalline rock areas which are 
basically excellent for foundations. How
ever, because of deep weathering in some 
of these rocks there is apt to be significant 
thicknesses of badly weathered material 
overlying sound bed rock. This condition 
is particularly likely in the deeply weathered 
mica schists which underlymuchofthearea 
of the County south of Chester Valley, and 
in some parts of the South Valley Hills. 

The suitability of any location where 
dams are to be constructed depends in part 
upon the ability of the rock to support the 
load of the dam and in partuponimpermea
bility of the rock formations underlying the 
dam and the reservoir. Rocks heavilyfrac
tured and fissured, badly weathered, or of 
such type as to permit large amounts of 
seepage through pore spaces or channels 
are highly unsuitable. However, for the most 
part, all areas of Chester Connty are gen
erally well suited for dam construction, 
provided that excavations are carried below 
the weathered zone. Exceptions to this are 
the liqiestone areas of the Chester Valley 
and the Triassic sandstone and shale areas 
of the north and northeast portions of the 
County. Because of the possibility of many 
hidden unknowns such as faults and uneven 
weathering, very detailed site exploration 
with core borings is recommended before 
any dam sites are finally located. 

The cost and difficulty of excavation for 
building foundations, water and sewer lines 
and for grading depends upon the depth of 
soils, the degree of weathering of the rocks, 
and the hardness of the rock itself. Table 
S- 1 in the Soils Section gives average range 
of depth to bedrock. In many places in the 
mica schists areas, the weathered upper 
layers are soft and can be removed with a 
power shovel without the costly use of ex
plosives. Generally, most of the serpen
tines, gneisses, amphibolites, quartzites, 
and gabbros are hard and difficult to exca
vate once rmweathered material has been 
removed. In general the relative depth of 
weathering of the crystalline rocks is in 
the following order of magnitude: diabase 
(least) (0- 5 ft); quartzite (1-20 ft); amphib
olite, granitic gneiss; and schist (greatest) 
(1 to 50 ft) . 
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The County is not in a seismic belt and, 
as a result, the possible occurrance of 
earthquakes is so infrequent that no special 
care need be taken as a safeguard in building 
practices. Ordinary sound construction will 
provide feasible protection. 

The ability of a rock to either transmit 
or absorb explosion shock wave seems tO 
be related to the amount and percentage of 
water it contains. Thus, most of the hard 
crystalline rocks containing little water 
should be ready to absorb explosion shock 
within a short distance. Presumably the 
sandstones and the limestones are more 
susceptible to explosion shock. 

There is always a very small amount of 
radioactivity from rocks. Whether or not 
this background radioactivity has any rela
tion to human health or longevity is not 
known. The hybrid gneisses and amphibo
lites are believed to have the highest ra
diation, the schists and quartzites inter
mediate, and the sedimentary limestones, 
sandstones and shales the lowest. But in this 
area, the natural background radiation is 
lower than in many other places, particu
larly places with higher elevations. 

The County is Well Favored with 
Building Stone. 

One of the chief contributors to the past 
beauty of the Chester County countryside 
was the availability for barns and houses of 
attractive building stone, a resource that 
most Mid-West cities lack. Most of the 
County's granitic gneisses, schists, gab
bros, limestones, sandstones and quartzites 
provide satisfactory and available sources 
of building stone. Of these, the Chickies and 

. Setter's quartzites are considered to be the 
most attractive. The Wissahickon schists 
were also extensively used as building stone 
in the Philadelphia area, but often much of 
the weathered material must be removed 
before fresh, solid rock can be quarried. 

The serpentine "greens tone" was for
merly used in building the West Chester 
State College, University of Pennsylvania, 
and many local churches and stores. How
ever, serpentine deteriorates rapidly owing 
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to reactions of some of its contained min
erals .. with. the impurities usually present 
in the air of industrialized cities, and hence 
has lost favor as a building stone. 

Useful marble has been quarried bothin 
the Chester Valley and from the Cockeys
ville marble quarries near Kennett Square. 

The famous "Black Granite" or trap rock 
fr.om the diabase dike near French Creek 
not only · makes an excellent and durable 
monument stone but also ·is desirable for 
trim uses. However, it is usually too dark 
and somber in color for general building 
purposes. It appears to be the toughest, 
hardest rock available and thus is excellent 
for paving blocks and pier foundations .. 

Good Crushed Stone is Abundant. 

. Chester County can partially make up 
for its lack of good construction sand and 
gravel through the substitution of crushed 
stone ·aggregates of which ample supplies 
are available. 

The best road metal and crushed stones 
ar e the limestones. the diabases and some 
gabbros. Schists and .shales are not usually 
suitable · for crushed stone. Quartzite is 
marginally suitable; although hard, it does 
have good cementing properties. 

At present, the limestone quarries at 
Bradford Hills and Howellville are those 
approved by the Pennsylvania Dept. of High
ways as a source of crushed rock. 

Minerals Aided in the Early Economic De
velopment of the County; But Only Limestone 
Deposits are Now of Principal Importance. 

The early deposits of iron, chrome, and 
to a lesser extent lead, zinc, and graphite, 
were of importance to the early economic 
development of Chester County, but today 
only the limestones are of major impor
tance. 

The iron ore in the diabase ridges was 
the source of iron from which cannon balls 
were made and supplied to the Continental 
Army at Valley Forge. It provided the start 
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of a steel industry at Coatesville and Phoe
nixville. By thus bringing primary employ
ment, the minerals indirectly helped stimu
late land clearance, industry. commerce, 
and transportation. 

The general location of these. mineral 
workings are shown on the small fold-out 
map, entitled "Mineral Resources". This 
map shows past workings, not necessarily 
the areal extent of the mineral resource. 

Iron - The only iron deposits in Chester 
County are in the French Creek area in 
the northern part of the County. These 
deposits were created by contact meta
morphism from the intrusion of igneous 
rocks. They were worked intermittently 
from 1717 to 1874 with occasional re
vival thereafter. The mines are now 
flooded and caved in . 

There still are iron deposits in the north
ern Chester County Hills, but they pre
sently have no commercial importance 
owing to the existence of better ores 
elsewhere and the small size of the de
posits. They lie many hundreds of feet 
below the surface and cannot become 
profitable until either higher grade de
posits are exhausted, or an economic 
method of recovery is discovered. 

Chrome - The first chrome mines in 
the United States were found and oper
ated in the serpentine intrusive areas 
near the Maryland-Pennsylvania state 
line. Mining commenced about 1810, 
reached its peak in the 1840' s, and 
dwindled off after th~ Civil War as better 
ores elsewhere were discovered. 

Because of the high quality of the early 
Maryland- Pennsylvania chrome de
posits, the area was seriously prospected 
during and after World War II when 
chrome became scarce with the inter
ruption of foreign supplies. However-, as 
no new mining areas resulted, it is con
sidered improbable that further workable 
chromite deposits exist, although this 
has not been conclusively proved. 

Lead and Zinc - Lead and zinc deposits 
were discovered in the Pickering Creek 



area south of Phoenixville and near 
Audubon in Montgomery County around 
1808. Production reached a peak around 
1855 and the mines generally were 
worked out around1877. There was some 
attempt to revive productionafterWorld 

. War I, but this was soon abandoned. 
There seems to be no feasibility of fur
ther profitable lead or zinc mining. 

Graphite - The Pickering Graphite 
gneiss located south of Phoenixville has 

·produced graphite intermittently since 
about 1870. One mine operated until re
cently was that of the Graphite Corpora
tion of America at Chester Springs. 
These deposits are small and are not of 
major economic importance. 

Brick and Clay Products - The only 
geological formation in Chester County 
suitable for brick manufacture is the 
shales of the Triassic lowland area. 
The McAvoy Brick Co., east of Phoenix
ville, is the chief brick producer within 
the County. It is not believed that local 
clays will produce a higher grade of clay 
product than brick. Some clays have 
come from feldspar in pegastite and 
other hard rocks. 

Limestones and Dolomites - Limestone 
and dolomite plus crushed stone from 

·Chester County's great limestone valley 
are now the County's principal mineral 
products. Their economic importance 
to the County now and in the future is 
great. 

Limestone and dolomite are quarried 
at the Cedar Hollow Plant of the Warner 
Company at Devault for agricultural 
lime, blast furnace flux, manufacturing 
refractories, and lime hydrates for 
building purposes. The Cedar Hollow 
Plant, the Warner Johnston Plant near 
Howellville, and the Brandford Hills 
Quarry in East Caln are large producers 
of limestone aggregates for crushed 
stone and for road metal. There is also 
potential in the lower Conestoga forma
tion for cement rock of a type comparable 
to the famous Lower Jacksonberg cement 
rock of the Lehigh Valley. The County 

presently has and in the future will have 
need for these earth products, particu
larly so, since haulage distances are 
reasonable. 

Quarry Operations Require Much 
Planning, Large Land Reservations, 
and Reuse Considerations. 

Limestone quarrying is necessarily a 
nuisance industry. It is space consuming, 
involves considerable truck traffic, andoc
casional blasting with the accompanying 
unpleasant dust and shock, and leaves a large 
hole. As a result it is not compatible with 
nearby residential uses and therefore care
ful planning is necessary for its integration 
into the community. 

It is recommended that some of the lime
stone and Ledger dolomite reserves be pre
served by appropriate exclusive industrial 
zoning, as well as by extensive ownership 
of large adjacent tracts by the industries 
involved, so that ample space to be used as 
buffer zones with appropriate plantings can 
be provided. 

Sooner or later, the mineral resources 
of a quarry will become worked-out or 
flooded and will have to be abandoned. What 
use can be made of this big hole? 

Reclamation of quarries has not been 
extensively practiced in Chester County or 
in Southeastern Pennsylvania; but several 
possibilities have been suggested: 
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Recreation - Several quarries, particu
larly the old Howellville Quarries, have 
been used by skin and scuba diving 
groups training in the area. Such quar
ries could be stocked for fishing, and 
perhaps used for limited boating or 
swimming under supervision. In most 
cases the precipitous drop makes gen
eral swimming and recreation dangerous 
without supervision; however, there may 
be a few areas with a more gradual 
approach to deep water. 

Disposal of Refuse - Perhaps the best 
use of a quarry is for the disposal of 
refuse, particularly noncombustibles or 
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incinerator ash. Quarries could also be 
used for general refuse disposal, with 
some problems of securing adequate 
covering material. 

Bulle Storage - Quarries might be useful 
for the storage of bulk commodities not 
susceptible to weathering, or even as 
low cost space that could house enclo
sures. In a few instances quarries have 
been used for storage of petroleum; 
however, this would not appear feasible 
in Chester County due to the great costs 
of making quarries leak proof, and in 
providing a roof to prevent evaporation. 

Underground Oil and Gas Storage May 
be Possible Only in the Stockton 
Sandstones; But Does Not Appear 
Feasible in Chester County. 

The increasing use of gas for winter 
heating has produced the need for storage 
capacity to meet peak demands on cold days. 
One of the possibilites is to store this gas, 
often in compressed form, in the voids of 
porous rocks. 

The possibility of underground storage 
of oil and gas within Chester County appears 
to be very unlikely . . The crystalline areas 
offer no possibility, because of the absence 
of the voids necessary for storage. The 
Chester Valley limestones appear to be little 
better due to the fact that these rocks also 
are generally compact and relatively imper
meable. In addition, the folding and faulting 
that is present has probably fractured the 
beds to such an extent that leakage could not 
be controlled. 

The only area that appears to offer any 
possibility is that of the Triassic sedimen
taries. Storage is theoretically possible 
provided that the conditions of structure, 
suitable porosities andpremeabilities of the 
storage beds themselves, and impermeable 
cover rock are present. In addition, an ab
sence of significant fracturing and faulting 
is paramount. Attainment of this data is de
pendent on thorough study of the subsurface 
beds in question. It is doubtful whether suf
ficient subsurface information is available 
to determine the underground conditions 
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and the presence of suitable storage reser
voirs . 

In the unlikely event all these natural 
requirements are met, such storage would 
probably be incompatible with the other 
more valuable urban uses of the land. For 
one thing, ground water would probably be 
contaminated. Therefore, such storage does 
not seem feasible . 

More Scientific Study is Needed of Mineral 
Resources, Ground Water, and Practical 
Application to Planning. 

Despite the complexity of Chester Coun
ty's geology, and the absence of outcrops, 
thanks to the pioneering geologists, the 
County is relatively well-mapped geologic
ally. However, considerable further study 
is needed if answers to important problems 
are to be obtained. High priority for addi
tional study should be assigned as follows. 

1. Ground Water Considerations - Much 
more needs to be known about the pre
dictable yields of ground water, well 
spacing, areas of greatest yield, yield 
per acres and other quantitiati ve factors. 
It is expected that some answers to many 
of these considerations will be available 
upon completion of several studies by the 
Ground Water Branch of the U. S. G. S., 
mentioned previously. These reports 
should be of great value in preparing a 
comprehensive water supply plan for 
Chester County. 

2. More Practical Studies on Geology 
in Planning and Engineering - Until 
comparatively recently, most of the ef
fort in geology has been orientated to 
the study of chemical and mineralogical 
properties, historical geology and eco
nomic mineral surveys instead of toward 
planning and engineering considerations. 
As a result, there has been relatively 
little effort to apply geologic methods 
and principles to planning and engineer
ing needs. This report is a first attempt 
at emphasizing the lack of such consider
ations and in calling attention to their 
increasing importance in planning in the 
future. 



3. More Exact Scientific Stu.dies of Fu
ture Mineral Resources - Another 
technical need is an exact scientific 
quantitive study of potential mineral re
sources of the County. This should in
clude chemical analysis, estimates of 
depth of overburden, volumes of ore, 
strike and dip of mineral bearingrocks, 
and other data needed to provide a more 
accurate estimate of future possibilities. 
The recent airborne magnetometer sur
vey of iron ore deposits is a beginning 
and a good example of scope and methods 
that should be used. It is likely that the 
steel companies and quarry interests in 
the area have made such studies, but 
these are not available to the public. 

4. More Detailed Areal Mapping - The 
larger scale and more accurate topo
graphic maps completed during the 

1950's should make it possible to remap 
the general areal geology in a somewhat 
more detailed manner. 

5. Need for Public Well Log Records -
Since the under lying rocks are covered 
with overburden (except at a few surface 
outcrops, in stream valleys, in quarries, 
and road/ railroad cuts) the main source 
of basic knowledge is from borings, of 
which the most common are wells. 

Well log records, if accurately kept, not 
only provide essential information on 
rock composition, but also give vital 
data on water yields . 

It is unfortunate that Pennsylvania, un
like most of its neighboring states, does 
not have a law requiring public filing of 
this most valuable data. 
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ANORTHOSITE (a) 

DESCRIPTION 

An igneous rock, medium-gray, containing primarily the feldspar 
laboradorite. 

BEDDING 
None. 

FRACTURING 

Joints; blocky pattern; moderately developed; moderately abundant; 
irregular; widely spaced; open and moderately dipping. 

WEATHERING 

Highly resistant; slight weathering to sha!low depth; results in 
smooth, rounded, large boulders. The overlying mantle is thin. 

Good surface drainage. 

TOPOGRAPHY 

Hills; medium relief; natural 
slopes are fairly steep and sta
ble. 

DRAINAGE 

POROSITY 

Joint fractures produce a secondary porosity of low magnitude. 

GROUND WATER 

Detailed ground-water studies not complete. The median yield ex
pected might be 10 gallons per minute; yield of 25 gallons per minute 
or more might be obtained from wells properly situated and devel
oped. Wells should be located in valleys and should be drilled 200 
feet deep for maximum yield. 

EASE OF EXCAVATION 

Blasting required; large surface and near surface boulders hamper 
excavation; slow drilling rates with rotary equipment. 

CUT-SLOPE STABILITY 

Good cut-slope stability; able to stand in fairly steep cuts. 

FOUNDATION STABILITY 

Good quality foundation, for heavy structures. Should be excavated 
to sound material. 

CONSTRUCTION MATERIALS 

Good source of road material , riprap, bui lding stone, embankment 
facing and fill. 

ANTIETAM FORMATION (€a) 

DESCRIPTION 

Gray, buff-weathering quartzite and quartz schist. 

BEDDING 

Moderately we ll bedded to well bedded; thick. 

FRACTURING 

Joint and cleavage planes display a blocky pattern; moderately well 
developed; moderately abundant; widely spaced and fairly regular; 
steeply dipping q,nd open. 

WEATHERING 

Highly resistant to weathering; 
usually slightly to moderately 
weathered to a shallow depth; 
hack ly, large, irregularly 
shaped fragments result from 
weathering; overlying mantle 
is thin. 

TOPOGRAPHY 

Rough mountains of medium to high relief; natural slopes are steep 
and stable. 

DRAINAGE 
Good surface dra inage. 

POROSITY 

Joint and cleavage planes provide a secondary porosity of very low 
magnitude. 
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EASE OF EXCAVATION 

Seventy-five percent of wells studied yielded 20 gpm or more; for 
maximum yields, wel l sites must be carefully chosen; val leys, fault 
zones, and other fracture zones are most favorable sites. · 

GROUND WATER 

Requires blasting; slow drilling rates with rotary equipment; in part, 
due to many quartz veins that exceed 12 inches in width; large boul
ders may be a special problem; locally, highly fractured and highly 
weathered and moderately easy to excavate with light power equip
ment. 

CUT-SLOPE STABILITY 

Good stability in very steep cuts; locally, where highly fractured, cut
slope stability is only fair and moderate cuts necessary. 

FOUNDATION STABILITY 

Good to excellent quality foundation for heavy structures; should be 
excavated to sound material. 

CONSTRUCTION MATERIALS 

Good source for road material, r iprap, bui lding stone and embankment 
facing; in some local ities, refractory brick, and where intensely frac
tured and weathered, sand is available. 



BRUNSWICK FORMATION (Trb) 

DESCRIPTION 

Typically reddish-brown shale, mudstone, and sil tstone; beds of green 
shale and brown shale occur; very fine-grained; near base, rock is 
tougti. red argillite interbedded sometimes with dark-gray argillite. 

BEDDING 

Moderately well bedded; thin to flaggy. 

FRACTURING 

Joints have blocky pattern; moderately developed; moderately abun
dant; uneven regularity; closely spaced; steeply dipping; open and 
filled with quartz and calcite. 

WEATHERING 

Moderately resistant; moderately weathered to a moderate depth; 
weathered fragments range in size from elongated and pencil-like to 
medium-sized, . irregularly-shaped blocks; smaller fragments result 
from rapid hydration of minerals in exposed outcrop; overlying mantle 
is moderately thick. 

TOPOGRAPHY 

Undu lating hi lls of low relief; natural slopes are moderately steep and 

stable. 
DRAINAGE 

Good surface drainage. 
POROSITY 

Joint and bedding planes provide secondary porosity of medium 
magnitude. 

GROUND WATER 

Highest yields obtained from wells ranging in depth from 200 to 550 
feet; wells less than 2000 feet apart have generally shown some 
interference. 

EASE OF EXCAVATION 

Weathered zone may be excav. ~d moderately easy with heavy power 
equipment; unweathered rock requires blasting; moderate to fast 
dri l ling rate expected with rotary equipment, except adjacent to 
diabase where rock is harder and dril ling rate slow. 

CUT-SLOPE STABILITY 

Gentle slope cuts necessary; 
fair to poor cut-slope stability; 
landslides occur where cut 
slopes are steep and rocks dip 
toward cut. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; should be excavated to 
sound material; good drainage necessary. 

CONSTRUCTION MATERIALS 

Should prove good to fair source for road material and fill; part of 
formation should prove excellent as source of lightweight aggregate 
and material for common brick. 

ROCK TEST DATA 

Water of Plasticity = 18 to 19% 
Drying shrinkage = 1 to 5% 

REMARKS 
Test data from USBM. 

CHICKIES FORMATION (£ch) 

DESCRIPTION 

Light-gray, hard quartzite and quartz schist; thin, interbedded, dark 
slate at top, conglomerate at base. 

BEDDING 

Moderately well bedded to well bedded; thick. 

FRACTURING 

Joint and cleavage planes 
display a blocky pattern; mod
erately well developed; moder
ately abundant; widely spaced 
and fairly regular; steeply dip
ping and open. 

WEATHERING 

Highly resistant to weathering; usually sl ightly to moderately weath
ered to a shallow depth; hackly, large, irregularly shaped fragments 
result from weathering; overlying mantle is th in. 

TOPOGRAPHY 

Rough mountains of medium to high relief; natural slopes are steep 
and stable. 

DRAINAGE 
Good surface drainage. 
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POROSITY 

Joint and cleavage planes provide a secondary porosity of very low 
magnitude. 

GROUND WATER 

Seventy-five percent of wells studied yielded 20 gprn or more; for 
maximum yields, well sites must be carefully chosen. Valleys, fault 
zon~s. and other fracture zones are rnost favorable sites. 

EASE OF EXCAVATION 

Requires blasting; slow drilling rates with rotary equipment, in part, 
due to many quartz veins that exceed 12 inches in width; large 
boulders may be a specia l problem; loca lly highly fractured and highly 
weathered and moderately easy to excavate with light power equip
ment. 

CUT-SLOPE STABILITY 

Good stabi lity in very steep cuts; '"""lily wher<> "';<;:hly fractured, cut
slope stability is only fa ir and moderate cuts necessary. 

FOUNDATI ON STABILITY 

Good to excellent quality foundation for heavy structures; should be 
excavated to sound rr.ateria I. 

CONST' ~TION MATERIALS 

Good source for road ma1~. bµi lding stone, and embank
ment facing; in some localities, retractory brick and where intensely 
fractured and weathered, sand is available. 



COCKEYSVILLE MARBLE (cv) 

DESCRIPTION 

Typically a medium to coarse-grained, white to light blue-gray colored 
marble, often banded with flakes of golden brown phlogopite. 

BEDDING 
Well bedded in thick beds. 

FRACTURING 

Joints have a blocky pattern; well developed; moderately abundant; reg
ular; moderately spaced; open and usually vertical. 

WEATHERING 

Moderately resistant; slightly weather~d surface; shallow in depth; 
smooth, sandy-textured, la:ge blocks result from long, continued 
weathering; overlying m::i:itle is variable in thickness. 

TOPOGRAPHY 

Low, rolling valleys; natural slopes are gentle and stable. 

DRAINAGE 

Good surface and subsurface drainage. 

POROSITY 

Joints and solution channels produce a secondary porosity of medium 
to high magnitude. 

GROUND WATER 

Yields of up to 1000 gallons per minute or more are obtainable. 

EASE OF EXCAVATION 

Blasting required; bedrock pinnacles may be encountered; moderate 
drill ing rates with rotary equipment. 

CUT-SLOPE STABILITY 

Good cut-slope stability; able to stand in near-vertical cuts. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; t horough sinkhole and 
bedrock pinnacle investigations should be made. 

CONSTRUCTION MATERIALS 

Good source' for road material, r iprap, building stone, embankment 
facing and fi ll. 

CONESTOGA FORMATION (Ocs) 

DESCRIPTION 

Medium-gray, impure limestone with shale partings; conglomeratic 
at base; in Che:ster Valley includes micaceous limestone, phyllite and 
alternating dolomite and limestone. 

BEDDING 

Crudely bedded to poorly bed
ded; thin. 

FRACTURING 

Joints have an irregular pattern; poorly formed; moderately abundant; 
widely spaced and have an uneven regularity; many open but some 
filled with quartz and calcite. 

WEATHERING 

Moderately resistant; slightly weathered to a shallow depth; variably 
weathered (impure layers weather to a higher relief); large, irregu
larly shaped fragments result; mantle thickness is highly variable and 
may be extremely thick; interface between bedrock and mantle is 
usually pinnacle. 

TOPOGRAPHY 

Rolling valleys and hills of low relief; natural slopes are gentle and 
stable. 
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DRAINAGE 

Good surface drainage with minor subsurface drainage; few sinkholes. 

POROSITY 

Joint and some solution channel open ings provide a secondary 
porosity of low magnitude. 

GROUND WATER 

Fair for public supp lies and industrial use; very good for small public 
supply; excellent for domestic use. 

EASE OF EXCAVATION 

Requires brasti ng; bedrock pinnacles and numerous quartz veins are 
specia l problems; slow drilling rates with rotary equipment; quartz 
veins slow drill ing rate. 

CUT-SLOPE STABILITY 

Stable in very steep cuts. 

FOUNDATION STABILITY 

Good qua lity foundation for heavy structures; t horough investigation 
for possible sink areas should be undertaken. 

CONSTRUCTION MATERIALS 

Good for road material, riprap, building stones, and fill. 



ROCK TEST DATA 

Specific Gravity = 2.70-2.71 
Abs'.lrpt ion = 0.12 to 0.40% 
Compressive Strength = 182 to 600 tons per sq. ft 

(decomposed micaceous 
limestone, broken limestone, 
and solid micaceous limestone) 

REMARKS 

Compressive strength tests from Conwell & Co.; other test data from 
PDT. 

DIABASE (Trd) 

DESCRIPTION 

Diabase occurs in Pennsylvania primarily as dikes and sheets; the 
dikes being generally 5 to 100 feet thick and tl1e sheets much thicker; 
rock is usually black, dense, very fine-grained, and consists of 90 to 
95 percent labradorite and augite. 

BEDDI NG 

None. 

FRACTURING 

Joi nts have a blocky pattern; well developed; moderately abundant; 
regularly spaced with a moderate distance between fractures; open 
and steeply dipping. 

WEATHERING 

Highly resistant; slightly weathered to a shal low depth; weathering 
produces large, rounded boulders mixed with a thin mantle. 

TOPOGRAPHY 

Undulating hills of medium relief; natural slopes are moderately steep 
and stable. 

DRAINAGE 
Fair surface drainage. 

POROSITY 

Joint openings provide a very low, secondary porosity. 

GROUND WATER 

Small yields (10 gpm or less) are common from wells dri lled to 150 
feet in depth; fractured zones, sometimes represented by stream val
leys or gulleys, are best well sites. 

EASE OF EXCAVATION 

Requ ires considerable blasting; large bou lders are a specia l problem; 
very slow drill ing rate with rotary equipment. 

CUT-SLOPE STABILITY 

Steep .cut-slopes possible; good, cut-slope stability adversely influ
enced by local, intense fracturing and depth of cut. 

FOUNDATION STABILITY 

Good to excellent foundation for heavy · structures; should be exca
vated to sound material. 

CONSTRUCTION MATERIALS 

Excellent source for road material, riprap, embankment facing, fill, 
and building stone. 

ELBROOK FORMATION (€e) 

DESCRIPTION 

Light-gray to yellowish-gray, finely laminated, siliceous li mestone with 
interbeds of dolomite. 

FRACTURING 

Joint pattern is irregular and 
moderately developed; joints 
moderately abundant, irregu
larly spaced with wide to 
moderate di sta nee between 
fractl.!res; most open but some 
fi lled with quartz and ca lcite; 
steeply dipping. 
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BEDDING 

Well bedded; usually thick but does occur flaggy and massive. 

DRA INAGE 

Good subsurface drainage; little surface drainage. 

WEATH ER ING 

Moderately resistant; moderate weathering to a shallow depth; sma ll , 
flat fragments ranging to large boulders result; the overlying mantle 
is th in to moderately deep; bedrock-mantle interface is characterized 
by :Ji nnacles. 

TOPOGRAPHY 

Rolling valley of low relief; natural slopes are gentle and stable. 



= 

GROUND WATER 

Moderately permeable aquifer; median specific capacity of wells is 
4.9 gallons per minute per foot of drawdown. 

EASE OF EXCAVATION 

Requires blasting; bedrock pinnacles a special problem; moderate 
drilling rates with rotary equipment; locally, sandstone beds slow 
drilling rate. 

CUT-SLOPE STABILITY 

Good cut-slope stability; stable 
in near-vertical cuts. 

POROSITY 

Solution channels provide a secondary porosity of medium magnitude. 

FOUNDATION STABILITY 

Good quality foundation for medium structures; thorough investiga
tion for sinkholes and bedrock surface should be undertaken. 

CONSTRUCTION MATERIALS 

Good for road material, riprap and fill. 

ROCK TEST DATA 

Specific Gravity = 2.61 to 2.76 
Absorption = 0.26 to 0.80% 

REMARKS 
Test data from PDT. 

GABBRO (g) 

DESCRIPTION 

Dark color; medium to coarse-grained; fresh rock consists of calcic 
plagioclase, hypersthene or augite, and up to 30% quartz. 

BEDDING 

Banding is poorly developed; bands are massive in thickness. 

FRACTURING 

Joints have an irregular pattern; moderately to poorly formed; mod
erate in abundance, widely to moderately spaced; irregular, steeply 
dipping to vertical and open. 

WEATHERING 

Highly resistant to weathering; most exposures show slight weather
ing, shallow depth; loose material consists of large, rectangular 
blocks; overlying mantle is thin. 

TOPOGRAPHY 

Hills of medium relief and undulating surface; natural slopes are 
fairly steep to steep and stable. 

DRAINAGE 
Good surface drainage. 

POROSITY 

Extremely low primary porosity; joints provide a very low secondary 
porosity. 

GROUND WATER 

Median yield is about 15 gpm; median depth is 84 to 94 feet; yields 
of 35 gpm or more should be obtainable from wells properly situ
ated and developed; wells should be in draws; should be at least 100 
feet deep, but probably not over 200 feet for maximum yield. 

EASE OF EXCAVATION 

Blasting required; slow drilli ng rates with rotary equipment. 

CUT-SLOPE STABILITY 

Fairly steep cuts are possib le. Good cut-slope stability has been 
observed. 

FOUNDATION STABILITY 

Fair quality foundation for heavy structures; should be excavated to 
sound material. 

CONSTRUCTION MATERIALS 

Excellent for road material, riprap, bui lding stone, embankment fac
ing, and fill. 

GABBROIC GNEISS (g) 
DESCRIPTION 

Dark color, medium to coarse-grained; fresh rock consists of calcic 
plagioclase, hypersthene or augite, and up to 30% quartz. 

BEDDING 

Banding is well developed; bands are massive in thickness. 
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WEATHERING 

Highly resistant to weathering; most exposures show slight weather
ing; shallow depth; loose material consists of large, rectangular 
blocks; overlying mantle is thin. 

TOPOGRAPHY 

Hills of medium relief and undulating surface; natural slopes are 
fairly steep to steep and stable. 



FRACTURING 

Joints have an irregular pat
tern; moderately to poorly 
formed; moderate in abun
dance; widely to moderately 
spaced; irregular, steeply dip
ping to vertical and open. 

DRAINAGE 
Good surface drainage. 

POROSITY 

Extremely low primary porosity; joints provide a very low secondary 
porosity. 

GROUND WATER 

Median yie ld is about 15 gpm; median depth is 84 to 94 feet; yields 
of 35 ?Pm or more should be obtainable from wells properly situated 
and developed; wells should be in draws; should be at least 100 
feet deep, but probably not over 200 feet for maximum yield. 

GRANITE GNEISS (gn) 

DESCRIPTION 

Light buff to light pink color; fine to medium grained texture; most 
mineral grains about one millimeter in diameter; essential minerals 
are quartz, microline, hornblende (5 to 10%), and occasional bio
tite; rocks are extremely resistant to abrasion and rupture. 

BEDDING 

Banding is poorly developed; bands are massive in thickness. 

Joints have an irregular pat
tern; moderately to poorly 
formed; moderate in abun
dance; widely to moderately 
spaced; irregular, steeply dip
ping to vertical and open. 

WEATHERING 

Highly resistant to weather ing; most exposures show slight weather
ing, sha llo:-v depth; loose material consists of large, rectangular 
blocks; overlying mantle is th in. 

TOPOGRAPHY 

Rough hills of medium to high relief; natural slopes are fairly steep to 
steep and stable. 

DRAINAGE 
Good -surface drainage. 

POROSITY 

Extremely low primary porosity; joints provide a very low secondary 
porosity. 

GROUND WATER 

Median yield is about 17 gpm; media n depth is 84 to 94 feet; yields 
of 35 gpm or more should be obtainable from wells properly situated 
and tieveloped; wells should be in draws; should be at least 100 feet 
deep, but probably not over 200 feet for maximum yield. 

EASE OF EXCAVATION 

Blasting required; slow drilling rates with rotary equipment. 

CUT-SLOPE STABILITY 

Fairly steep cuts are possible. Good cut-slope stability. 

FOUNDATION STABILITY 

Fair qual ity foundation for heavy structures; should be excavated to 
sound material. 

CONSTRUCTION MATERIALS 

Excellent for road material, riprap, building stone, embankment fac
ing, and fil I. 

ROCK TEST DATA 

Unconfined Compressive Strength = 6,340 to 7,250 psi (dry, unweath
ered gneiss) 

REMARKS 
Test data from VU. 

GRANODIORITE (gd) 

DESCRIPTION 

A light-colored, igneous rock rich in quartz with orthoclase, plagio
clase, various accessory minerals, biotite and hornblende. 

FRACTURING 

Joints; blocky pattern; moderately developed; moderately abundant; 
irregular; widely spaced; open and moderately dipping. 

WEATHERING 

Highly resistant; slight weathering to shallow depth; results in smooth, 
rounded, large boulders. The overlying mantle is thin. 
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TOPOGRAPHY 

Hills; medium rel ief; natural slopes are fairly steep and stable. 

BEDDING 
None. 

GROUND WATER 

Detailed ground water studies not complete; the median yield ex
pected might be 10 gallons per minute; yield of 25 gallons per min
ute or more might be obtained from wells properly situated and 
developed; wells should be located in valleys and should be drilled 
200 feet deep for maximum yield. 

- · 

-



EASE OF EXCAVATION 

Blasting required; large surface and near surface boulders hamper 
excavation; slow drilling rates with rotary equipment. 

CUT-SLOPE STABILITY 

Good cut-slope stability; able to stand in fairly steep cuts. 

DRAINAGE 
Good surface drainage. 

POROSITY 

Joint fractures produce a secondary porosity of low magnitude. 

FOUNDATION STABILITY 

Good quality foundation for heaVY. structures; should be excavated 
to sound material. 

CONSTRUCTION MATERIALS 

Good source of road material, riprap, building stone, embankment 
facing, and fi ll. 

HARPERS FORMATION (€h) 

DESCRIPTION 

Dark greenish-gray phyllite and schist witli quartzite layers. 

BEDDING 

Moderately well bedded; fissile. 

FRACTURING 

Joint and cleavage planes display a seamy pattern; moderately devel
oped; highly abundant; irregularly distributed and very closely spaced; 
open and steeply dipping to moderately dipping. 

WEATHERING 

Moderately resistant; highly 
and deep I y weathered; com
plete break-up of rock occurs 
frequently with medium- to 
sma l l-sized fragments result
ing; the overlying mantle is 
thin. 

TOPOGRAPHY 

Undulating hills of low relief; natural slopes are moderately steep 
and stable. 

DRAINAGE 
Good surface drainage. 

POROSITY 

Joints and cleavage planes provide a secondary porosity of very 
low magnitude. 

GROUND WATER 

Median reported yield is 14 gpm; specific aquifer potential unknown. 

EASE OF EXCAVATION 

Moderately easy with heavy ,power equipment; unweathered rock re
quires blasting; quartz boulders a special problem; moderate drilling 
rates with rotary equipment; some quartz veins slow drilling rate. 

CUT-SLOPE STABILITY 

Poor to fair cut-slope stability; rapid disintegration when exposed to 
moisture for a relatively short time; gentle to moderate slope cuts 
are necessary. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; should be excavated to 
sound material. 

CONSTRUCTION MATERIALS 

Good for road material and fill. 

ROCK TEST DATA 

Permeability = 0 to 6 Hi day 

REMARKS 

Test data from SCS. 

KINZERS FORMATION (€k) 

DESCRIPTION 

Dark-brown shale is considered here. 

FRACTURING 

Joint and cleavage planes display a seamy pattern; moderately de
veloped; highly abundant; irregularly distributed and very closely 
spaced; open and steeply dipping to moderately dipping. 
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BEDDING 

Moderately well bedded; fissile. 

WEATHERING 

Moderately resistant; highly and deeply weathered; complete break-up 
of rock occurs frequently with medium to small sized fragments re
sulting; the overlying mantle is thin. 



TOPOGRAPHY 

Undulating hills of low relief; natural slopes are moderately steep and 
stable. 

CUT-SLOPE STABILITY 

Poor to fair cut-slope stability; 
rapid disintegration when ex
posed to moisture for a rela
tively short time; gentle to 
moderate slope cuts are neces
sary. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; should be excavated to 
sound material. 

DRAINAGE 
Good surface drainage. 

POROSITY 

Joint and cleavage planes provide a secondary porosity of very low 
magnitude. 

GROUND WATER 

Median reported yield is 14 gpm; specific aquifer potential unknown. 

EASE OF EXCAVATION 

Moderately easy with heavy power equipment; unweathered rock re
quires· blasting; quartz boulders a special problem; moderate drilling 
rates with rotary equipment; quartz veins slow drilling rate. 

CONSTRUCTION MATERIALS 

Good for road material and fill. 

ROCK TEST DATA 

Specific Gravity = 2.66 to 2.81 
Absorption= 0.26 to 0.64% 

REMARKS 
Test data from PDT. 

LEDGER FORMATION {€1) 

DESCRIPTION 

Light-gray, massive, pure, coarsely crystalline dolomite; si liceous in 
part. 

BEDDING 

Moderately well bedded; massive. 

FRACTURING 

Joints have a blocky pattern; moderately to well developed; moderately 
abundant; irregu larly spaced with a wide distance between fractures; 
open and steeply dipping. 

WEATHERING 

Moderately resistant; slight to 
moderate weathering to a shal
low depth; break-up of rock 
resu Its in large blocks; over
lying mantle is thin; pinnacles 
characterize the interface be
tween mant le and bedrock. 

TOPOGRAPHY 

Undulat ing valley of low to medium relief; natural slopes are gentle 
to moderately steep and stable. 

DRAINAGE 

Good surface drainage; l ittle subsurface drainage. 
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POROSITY 

Joints and solution channels provide a secondary porosity of low 
magnitude. 

GROUND WATER 

Only fair water source for public supply and general industrial use; 
good source for small publ ic supply and limited industrial use; excel
lent source for domestic supplies. 

EASE OF EXCAVATION 

Requires blasting; bedrock pinnacles a special problem; moderate 
drill ing rates with rotary equipment. 

CUT-SLOPE STABILITY 

Good cut-slope stability; stable in fairly steep cuts. 

FOUNDATION STABILITY 

Good quality foundation for medium-weight structures; sinkholes and 
bedrock pinnacles· should be thoroughly investigated. 

CONSTRUCTION MATERIALS 

Good for road material, riprap, concrete aggregate, building stone, 
embankment facing and fill. 

ROCK TEST DATA 

Specific gravity = 2.72 to 2.82 
Absorption = 0.22 to 0.70% 

REMARKS 
Test data from PDT. 

--



LOCKATONG FORMATION (Tri) 

DESCRIPTION 

Dark gray to black argillite with occasional zones of black shale; 
locally, thin layers of impure calcareous shale are found. 

BEDDING 

Moderately well developed; flaggy to thick. 

FRACTURING 

Joints have a blocky pattern; 
moderately developed; closely 
spaced; steeply dipping, and 
open. 

WEATHERING 

Moderately resistant; moderately weathered to a shallow depth; small, 
elongate and triangular fragments result from rapid hydration of 
minerals in exposed rock; overlying mantle is moderately thick. 

TOPOGRAPHY 

Rolling hills of medium relief; natural slopes are moderately steep 
and stable. 

DRAINAGE 
Good surface drainage. 

POROSITY 
Joint openings provide a secondary porosity; both weathered and 
unweathered rocks have a low effective porosity. 

GROUND WATER 

Median yield about 10 gpm; yields greater than for domestic purposes 
not gener<;1lly available. 

EASE OF EXCAVATION 

Upper few feet may be excavated moderately easily but the un
weathered bedrock requires blasting; slow to moderate drilling rate 
expected with rotary equipment. 

CUT-SLOPE STABILITY 

Fair cut-slope stability; moderate slope cuts advisable. 

FOUNDATION STABILITY 

Good quality fou ndation for heavy structures; should be excavated 
to sound material; may need grouting for extremely heavy loads. 

CONSTRUCTION MATERIALS 

Possible source of fill. 

PETERS CREEK SCHIST (Xpc) 

DESCRIPTION 

A chlorite-sericite schist with quartzite. 

BEDDING 

Fissile to thin ; usually steeply dipping. 

FRACTURING 

Cleavage has a platy pattern; well developed; highly abundant; dis
plays an even regularity; very closely spaced; open and steeply 
dipping. Joints are present; usually irregular, poorly formed, widely 
spaced, steeply dipping and open. 

WEATHERING 

Moderately resistant; often 
highly weathered to a moderate 
depth, resulting in uneven, 
hackly, small plate-like rubble 
at the base of exposures; over
lying mantle is thin. 

TOPOGRAPHY 

Undulating hills of medium relief; natural slopes are moderately 
steep and stable. 
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DRAINAGE 
Good surface drainage. 

POROSITY 

Joints and cleavage provide a low secondary porosity. 

GROUND WATER 

An average yield of 75 gpm or more should be realized from wells 
drilled in the chlorite phase on slopes or in draws to about 150 feet 
deep; in the muscovite phase, wells should be about 300 feet deep for 
maximum production. 

EASE OF EXCAVATION 

Moderately easy with heavy power equipment; unweathered rock 
will require blasting; moderate drilling rates with rotary equipment. 

CUT-SLOPE STABILITY 

Fair cut-slope stability; in part due to partial disintegration when 
exposed to moisture for a relatively short time; moderate slope cuts 
are often necessary; where fairly steep cuts are made, maintenance 
is required; drainage maintenance may be required. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; should be excavated 
to sound material. 

CONSTRUCTION MATERIALS 

Good source for fill; may be a source of expandable aggregate. 



PICKERING GNEISS (gg) 

DESCRIPTION 

A graphitic gneiss; light to medium-gray in color; includes the minerals 
quartz, orthoclase, hornblende, biotite, and graphite; graphite occurs 
as flakes one to two millimeters in diameter, somewhat larger than 
the usual grain size of the rock, and is disseminated throughout the 
gneiss; graphite shows a glistening luster which is sometimes a helpf ul 
aid in identification of this rock. 

BEDDING 

Banding is distinct and very 
common; bands are flaggy in 
th ickness. 

FRACTURING 

Joints most common fracture, platy pattern, well developed, rr:oderate 
to highly abundant, regular, moderate to closely spaced, open and 
steeply dipping to vertical. 

WEATHERING 

Moderately resistant; deeply weathered; sometimes results in dis
integration into very small rectangular f ragments; overlying mantle 
is thin. 

TOPOGRAPHY 

Hills; low to medium relief; natural slopes gentle to moderate and 
stable. 

DRAINAGE 
Good surface drainage. 

POROSITY 

Joints produce a secondary porosity; weathered portion has a medium 
porosity. 

GROUND WATER 

Detai led ground water studies not complete; median yield expected 
might be 10 gallons per minute; yields of 35 gpm or more might be 
obtained from wells properly situated and developed; wells should 
be in valleys and should be 200 feet deep for maximum yield. 

EASE OF EXCAVATION 

Weathered portion may be excavated moderately easy with heavy 
power equipment; moderate drilling rates with rotary equipment. 

CUT-SLOPE STABILITY 

Due to almost complete disintegration when exposed to moi.sture 
for a relatively short time, moderate slope-cuts are necessary. Only 
fair cut-slope stabi lity has been observed. 

FOUNDATION STABILITY 

Good quality foundation, for medium to heavy structures; should be 
excavated to sound material. 

CONSTRUCTION MATERIALS 

Fair to good source for fill. 

SERPENTINE (s) 

DESCRIPTION 

Magnesium-rich rock derived from pyroxenite and peridotite; usually 
green in color and can be fiberous. 

None. 
BEDDING 

FRACTURING 

Joints have a platy to irregu
lar pattern; are moderately 
developed; highly abundant; 
closely spaced and irregular; 
open joints characteristic but 
some filled with quartz; usually 
steeply dipping. 

WEATHERING 

Highly resistant; shows moderate weathering, usually shallow in 
depth, resulting in irregular, hackly, broken masses of medium-sized 
fragments; thin overlying mantle. 

TOPOGRAPHY 

Undulating hills of low relief with gentle, stable slopes. 

DRAINAGE 
Good surface drainage. 
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POROSITY 

Secondary porosity of very low magnitude. 

GROUND WATER 

Capable of yielding small to moderate supplies; wells should be drilled 
200 feet deep for maximum yield and located in valleys. 

EASE OF EXCAVATION 

Requires blasting; slow drilling rates with rotary equipment; numerous 
quartz veins contribute to slow drillability. 

CUT-SLOPE STABILITY 

Due to fracturing, moderate slope cuts may be necessary; fair to good 
cut-slope stability. 

FOUNDATION STABILITY 

Excellent quality foundation for heavy structures; should be excavated 
to sound material. 

CONSTRUCTION MATERIALS 

Good source of road material, r iprap, and fill. 

ROCK TEST DATA 

Permeabi lity = 1 to 615 ft. / day weathered rock; 
0 to 0.5 ft. / day solid rock 

REMARKS 

Test data on serpentine from SCS; field determination. 



SETTERS QUARTZITE (Xsq) 

DESCRIPTION 

Light-gray in color; weathered outer porti~n of rock is light brown 
to dark brown; coarse-grained; micaceous layers. 

BEDDING 
Well bedded; f laggy. 

FRACTURING 

Joints have seamy to platy pattern; well formed; moderately abundant; 
widely spaced; steeply dipping and open. 

WEATHERING 

Highly resistar,it; sl ightly weathered to a shallow depth; medium-sized 
flat fragments result from weathering; long, continued weathering 
may result in complete disintegration to sand size particles; overlying 
mantle is very thin. 

TOPOGRAPHY 

Rolling hi lls of medium relief ; natural slopes are moderate and stable. 

DRAINAGE 
Good surface drainage. 

GROUND WATER 

Small supplies for domestic purposes; probably should not be drilled 
deeper than 200 feet for maximum yield. 

EASE OF EXCAVATION 

Requires blasting except where highly weathered; several feet below 
the surface may be moderately easy to excavate with power equip
ment; slow dri ll ing rates with rotary equipment. 

POROSITY 

Secondary porosity of low magnitude. 

CUT-SLOPE STABIUTY 

Good cut-slope stability; able to stand in steep cuts; where steeply 
dipping, rock should not be undercut. 

FOUNDATION STABILITY 

Excellent quality foundation for heavy structures; should be excavated 
to sound material. 

CONSTRUCTION MATERIALS 

Good for road material, riprap, 
embankment facing, fill, and 
building stone. 

STOCKTON FORMATION (Trs) 

DESCRIPTION 

Light colored sandstone, arkosic sandstone, and conglomeratic sand
stone; includes red to purplish-red sandstone, shale, and mudstone; 
beds of conglomerate are most numerous near the base of the forma
tion; in places, coarse conglomerates, consisting chiefly of quartz cob
bles and boulders in a poorly-sorted sand matrix, occur at the base. 

BEDDING 
We!I bedded; thin to flaggy. 

FRACTURING 

Joints have seamy to platy pattern; moderately developed; highly frac
tured; very close spacing; vertical and open. 

WEATHERING 

Only slightly resistant ; expo
sures quickly weather to mod
erate depth; very small, 
penci l-like, platy fragments re
sult from rapid disintegration; 
overlying mantle is thin. 

TOPOGRAPHY 

Undulating hills of low relief; natural slopes are moderately steep 
and stable. 
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GROUND WATER 

Yields up to 300 gallons per minute obtained from wells drilled 500 
feet deep; valleys drained by perennially flowing streams most fa
vorable sites to drill ; ground water is of calcium bicarbonate type; 
generally good chemical quality. 

EASE OF EXCAVATION 

May be excavated moderately easy with heavy power equipment; rela
tively fast drilling rate expected with rotary equipment. 

CUT-SLOPE STABILITY 

Poor to fair cut-slope stability; 
due to rapid d isintegration 
when exposed to moisture for 
relatively short time, gentle 
slope cuts necessary. 



DRAINAGE 
Good surface drainage. 

POROSITY 

Primary porosity occurs in weathered portion; joint and bedding planes 
provide secondary porosity in unweathered rock; high to medium total 
effective porosity. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; should be excavated to 
sound material; possibly underdrainage required. 

CONSTRUCTION MATERIALS 

Only fair for fill; possibly source of brick, floor tile, and sintered aggre
gate material. 

ROCK TEST DATA 

Compressive Strength = 108 to 1116 tons per sq. ft. 

REMARKS 
Test data from USBM. 

VINTAGE FORMATION (f:v) 

DESCRIPTION 

Dark gray, knotty, argillaceous dolomite with impure, light-gray mar
ble at the base of the formation. 

FRACTURING 

Joints have a block pattern; 
moderately to well developed; 
moderately abundant; irregu
larly spaced with a wide dis
tance between fractures; open 
and steeply dipping. 

WEATHERING 

Moderately resistant; slight to moderate weathering to a shallow 
depth; break-up of rock results in large blocks; overlying mantle is 
th in; pinnacles characterize the interface between mantle and bed
rock. 

TOPOGRAPHY 

Undulating valley of low to medium relief; natural slopes are gentle 
to moderately steep and stable. · 

BEDDING 

Moderately well bedded; massive. 

DRAINAGE 

Good surface drainage; little subsurface drainage. 

POROSITY 

Joints and solution channels provide a secondary porosity of low 
magnitude. 

GROUND WATER 

Only fair water source for public supply and general industrial use; 
good source for small public supply and limited industrial use; ex
cellent source for domestic supplies. 

EASE OF EXCAVATION 

Requires blasting; bedrock pinnacles a special problem; moderate 
drilling rates with rotary equipment. 

CUT-SLOPE STABILITY 

Good cut-slope stability; stable in fairly steep cuts. 

FOUNDATION STABILITY 

Good quality foundation for medium-weight structures; sinkholes and 
bedrock pinnacles should be thoroughly investigated. 

CONSTRUCTION MATERIALS 

Good. for road materials; riprap; concrete aggregate; building stone; 
embankment facing; and fill. 

WISSAHICKON FORMATION (Xw) 

[The Wissahickon Formation includes the Albite-ch lorite schist (Xwc), 
Marburg schist (Xwn), and Oligoclase-mica schist (Xw).J 

DESCRIPTION 

Albite-chlorite schist is typically a phyllite; composed chiefly of 
quartz, feldspar, muscovite, and chlorite; oligoclase-mica schist more 
coarsely crystalline and excessively micaceous; feldspar more abun
dant in the oligoclase-mica schist; Marburg schist is gray-green in 
color and is a mica-chlorite-quartzite schist. 

78 

FRACTURING 

Cleavage .has a platy pattern; 
well developed; highly abun
dant; displays an even regu
larity; very closely spaced; 
open and steeply dipping. 
Joints are present; usually ir
regular, poorly formed, widely 
spaced, steeply dipping and 
open. 



BEDDING 

Fissile to thin; usually steeply dipping. 

WEATHERING 

Moderately resistant; often highly weathered to a moderate depth; re
sulting in uneven, hackly, small plate-like rubble at the base of ex
posure; overlying mantle is thin. 

TOPOGRAPHY 

Undulating hills of medium relief; natural slopes are moderately 
steep and stable. 

DRAINAGE 

Good surface drainage. 

POROSITY 

Joints and cleavage provide a low secondary porosity. 

GROUND WATER 

An average yield of 75 gpm or more should be realized from wells 
drilled in the chlorite phase on slopes or in draws to about 150 feet 
deep; in the muscovite phase, wells should be about 300 feet deep for 
maximum production. 

EASE OF EXCAVATION 

Moderately easy with heavy power equipment; unweathered rock will 
require blasting; moderate drilling rates with rotary equipment. 
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CUT-SLOPE STABILITY 

Fair cut-slope stability; in part due to partial disintegration when ex
posed to moisture for a relatively short time; moderate slope cuts are 
often necessary; where fairly steep cuts are made, maintenance is 
required; drainage maintenance may be required. 

FOUNDATION STABILITY 

Good quality foundation for heavy structures; should be excavated 
to sound material. 

CONSTRUCTION MATERIALS 

Good source for fill; may be a source of expandable aggregate. 

ROCK TEST DATA 

Permeability= 0.2 to 3.0 ft/day 
Unconfined Compressive Strength = 334 to 830 psi (dry) (highly 

(2" diameter X 2" height decomposed and weath-
samples) ered mica schist) 

= 30 to 40 psi (wet) (highly de
composed and weathered 
mica schist) 

= 1,255 to 3,830 psi (dry) (un
weathered mica schist) 

Failure Load = 59 to 919 tons per sq. ft. 
(Hard mica schist) 

= 15-16 tons per sq. ft. 
(Soft mica schist) 

REMARKS 

Permeability data from SCS; compressive strength data from VU; 
load test data from Conwell & Co. 
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APPENDIX 

EXPLANATION 

OF 
SEMI-QUANTITATIVE TERMS ANO MISC. CHARTS 

Topography 

Steepnes3 of Natural Slopes 

Bedding 

Thickness 

gentle = 1•. 5• 
moderate = 5• -15° 

fairty steep = 15• - 45• 
steep = 45• - so· 

very steep = so· -89• 
vertical = 90• 

Attitude 

lamlnated/fissll = less than .os• 
thln/llaggy = * · to 2• 

medium = 2· to Z 

horizontal = o· 
very ~ently = 1• -5" 

gently = 5• - 20· 
moderately = 20• ~ 45• 

steeply = 45• - ss· 
very steeply = ss· -90• 

thick = 2' to 4' 
massive = more than 4' 

Fracturing 

Joint Spacing (after Deere, 1963) 

Inclination 

Weathering (Rock) 

Depth 

very widely spaced = more than 10' 
widely spaced = 3' to 10' 

moderately spaced = 2' to 3' 
closely spaced = 2• to 1' 

very closely spaced = less than 2• 

same as bedding attitude 

deep = greater than 4' 
moderate = 1' to 4 ' 

shallow = less than 1' 
Mantle Thickness 

thick = greater than 30' 
moderate = 5' to 30' 

thin= o to 5' 

Bearing capacity 

Cut-Slope Stabillty 

Max. Stable Cut-Slope Observed 

gentle = 0-5• 
moderate = 5• -15" 

fairty steep = 15• -45• 
steep = 45• - so· 

near vertical = so· -89" 
vertical = 90• 

Engineering Classification of Intact Rock 

(after Deere and Others, 1967) 

Unlaxial Compressive 
Strength, psi. 

very high strength = over 32,000 
high strength = 16.000 - 32,000 

medium strength = 8,000 -16,000 
low strength = 4.000 - 8.000 

very low strength = less than 4,000 

Uniaxial Compressive 
Strength, psi. 

high modulus ratio = over 500 
average (medium) ratio = 200 - 500 

low modulus ratio = less than 200 

Relationship of Modified Core Recovery to Overall Rock 
Quality 

(Modified core recovery is determined by counting only 
those pieces of core which are 4 inches (10cm) in length 
or longer and which are hard and sound.) 
(After Deere and Others, 1967) 

Modified Coro Roco
0

vory 
0-25% 

25-50% 
50-75% 
75-90% 
90-100% 

Description of Rock Quallty 
very poor 
poor 
fair 
good 
excellent 

(tons/ft') 

very poor = less than 1 
poor=1-4 

fair = 4-8 
good = 8-32 

excellent = greater than 32 
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A/bite-a feldspar mineral consisting primarily of sodium-aluminum 
silicate; common in igenous, metamorphic and some sedimen
tary rocks. 

Aquifer-a rock unit or group of units that is capable of supplying 
water to wells in usable quantities. 

Argillite-a rock derived from siltstone, claystone or shale with a 
higher degree of induration than is present in those rocks. 

Augite-a common igneous rock-forming mineral of the pyroxene 
group~ dark colo:ed and contains considerable calcium
aluminum iron and silicate; a common mineral in diabase. 

Bedding-in geology, the physical' separation within sedimentary 
rocks along planes of stratification dividing rocks of similar 
or different lithologies. 

Biotite-a mica mineral; a hydrated silicate containing aluminum 
and iron; usually dark colored (brown to black or green) and 
occurs in flakes. 

Breccia-a rock made up of highly angular, coarse fragments; may 
be indicative of the presence of a fault. 

Calcarenite-a limestone or dolomite rock of coral or shell sand. 

Chlorite-a mineral which is tabular or in scales like mica; usually 
green to black, transparent to opaque; common in metamor
phic schists; usually not visible in sedimentary rockl:;. 

Claystone-rocks which are largely composed of clay and some
times bound together by iron carbonate; non-laminated. 

Cleavage-in rock, the tendency to split along definite, parallel, 
closely-spaced planes. 

Conglomerate-a cemented elastic rock containing rounded frag-
ments corresponding in their grade size$ to gravel or pebbles. 

Dip-the angle at which a rock unit is inclined to the horizontal. 

Dolomite-a rock composed chiefly of magnesium carbonate. 

Effective Porosity-a qualitative evaluation of the usable pore spaces 
in a rock for the transmission of ground water. 

Epidosite-a pistachio green and white, altered igneous rock usu
ally consisting of the minerals epidote and quartz. 

Fault-a physical break within the rocks along which there has been 
movement of the two sides relative to one another. 

Feldspar-a general name for a common group of rock-forming 
minerals of alkali-aluminum silicate composition. 

Ferromagnesian-containing iron and magnesium; usually refers to 
the silicate minerals in rock. 

Fracture-break in rock caused by stresses. 

Gneiss-a banded metamorphic rock. 

GPM-gallons per minute. 

Ground water-water below the water table. 

Hornblende-a mineral belonging to the amphibole group; usually 
black to dark green and commonly prismatic; a metasilicate 
of calcium, magnesium with iron; most common in igneous 
rocks and certain gneisses. 

Hypersthene-a mineral belonging to the pyroxene group; usually 
brownish-green. grayish-black to brown, prismatic or tabular; 
uncommon. 
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Interstitial-existing in or forming an opening. 

Intrusion-a body of igneous rock that invades older rock. 

Joint-a fracture in rock along which no movement has occurred. 

Labradorite-a mineral belonging to the feldspar group~ anorthosite 
is a rock composed largely of labradorite. 

Limestone-a rock composed chiefly of calcium carbonate. 

Lithology-a compositional description of rocks. 

Mantle-the layer of loose, incoherent rock material, of whatever 
origin, that nearly everywhere forms the surface of the land 
and rests on hard bedrock. It comprises rock waste of all 
sorts, volcanic ash, glacial drift, alluvium, wind-blown deposits, 
vegetal accumulations, and soi!s. 

Matrix-in rock in which certain grains are much larger than others; 
the grains of smaller size comprise the matrix. 

Micaceous-a term meaning " flaky"; consisting of thin plates like 
the mica minerals. 

Microcline-a member of the feldspar mineral group containing 
potassium, aluminum and silica; usually white, but may be pink 
or green. 

Muscovite-a member of the mica group of minerals; usually color
less and in flakes. 

Oolitic-composed of oolities which are spherical to ellipsoidal 
bodies. 

Oligoclase-a mineral member of the feldspar group that occurs 
principally in igneous rocks and some gneisses. 

Orthoclase-a mineral belonging to the feldspar group with the same 
composition as that of microline. 

Peridotite-an igneous rock consisting largely of olivine; frequently 
altered to serpentine (a softer mineral); dark colored. 

Phenocryst-a porphyritic crystal; one of the relatively large and 
ordinarily conspicuous crystals of the earliest generation in 
a prophyritic igneous rock. 

Phlogopite-a mineral belonging to the mica group; resembles mus
covite in hand specimen; this mineral is most common in 
metamorphic rocks. 

Phy/lite-a metamorphic rock rich in mica with less distinct cleav
age and often finer-grained than schist. 

Plagioclase-a series of sodium, calcium, ·aluminum, silicate min
erals in the feldspar group. 

Plane-a flat or level material surface. 

Porphyritic-a rock texture containing large mineral grains among 
the finer grains; applies to igneous rocks. 

Pyroxenite-any rock principally composed of pyroxene minerals; 
dark green to black when fresh. 

Rebound-the amount of vertical rebound of a surface that occurs 
when a load is removed from the surface. 

Recharge (intake)-the processes by which water is absorbed into 
a rock formation either directly or indirectly by way of -another 
formation. 

Sandstone-rock composed mainly of aggregates of sand-sized 
quartz grains. 



Schist-a metamorphic rock which has a foliated structure and 
splits up in thin. irregular plates. 

Specific Capacity-the yield of a well divided by the drawdown 
necessary to produce this yield; expressed as gallons per 
minute per foot of drawdown. 

Shale-a laminated sediment, in which the constituent particles are 
predominantly of the clay grade; fissility that is approximately 
parallel to bedding. 

Stromato/ites-laminated but otherwise structureless calcareous 
objects, commonly called fossil algae. 

Unit Dry 
Material Weight 

Classification lbs/ ft3 

Clay Shale 134-165 

Silty Shale 145-169 

Sandy Shale 154-167 

lndurated Clay 131-170 

Clay Stone 148-164 

Silt Stone 149-166 

Underclay-a non-bedded clay occurring below a coal seam; also 
called plastic clay or soft clay. 

SOURCES OF 
ROCK TEST DATA 

Bureau of Mines (USBM). U. S. Department of Interior 
E. L. Conwell & Co., Philadelphia, Pennsylvania 
Corps of Engineers. U. S. Army, Pittsburgh District, 

Philadelphia District and Baltimore District. 
(USCE) 

Pennsylvania Department of Transportation, Bureau of Testing, 
Materials, & Research and District 8-0 Soils 
Engineering Office (PDT) 

John H. Robinson Engineering, Inc, Erie, Pennsylvania 
Soil Conservation Service, U. S. Department of 

Agriculture, Harrisburg (SCS) 
Villanova University, Department of Civil Engineering, 

Villanova. Pennsylvania (VU) 

Summary of Physical Properties 
of Appalachian Shales 

(From F. M. Mellinger, 1969) 

Unconfined Tensile Shear Strength 
Compressive Strength Angle of Cohesion 

Strength (1) Internal In 
psi psi Friction• psi 

30 - 1,000 250 - 1,480 6-33 95 - 1,500 
1,000 - 2,950 

370 - 1.000 720 - 3,200 10-54 200 - 1,970 
1,000 - 6,300 

4,850 - 13,580 1,400 - 3,140 29-60 310 - 2,660 

55 - 1,000 790 - 1,090 10-60 18 - 600 
1,000 - 3,520 

420 - 1,000 24-60 0 - 600 
1,000 - 6,000 

2,000 - 11,300 1,380 - 3,160 19-48 590 - 2,930 
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No. of 
Projects 

Represented 

12 

13 

7 

11 

4 
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PREFACE 

The information in this report on subsurface water resources of central 
Chester County will benefit all water consumers in that rapidly developing 
suburban area of southeastern Pennsylvania. With a population increase in 
the area of about 23 percent from 1950 to 1960 plus rapid growth of com
mercial and industrial establishments, the great demand for water has neces
sitated the development of subsurface water resources. Individual and com
munity water wells, as well as industrial wells, are supplying many of the 
newer establishments with water. 

The water-yielding capacities of the rocks in this area differ widely from 
place to place; yields of more than 300 gallons per minute were obtained 
from favorably located and properly constructed wells. The ground water 
occurs in fractures and minute openings in the various rock types. Based 
on data collected from about 600 wells, the best yields were obtained from 
wells in valleys, while the poorest yields came from wells on hills or up
lands. The water is soft and generally of good quality, except for a minor 
number of improperly located wells which show evidence of contamination 
by cesspool or barnyard wastes. · 

The information in this report should assist planners and water authori
ties to coordinate water wells with available water resources. Water well 
drillers will benefit through guidance toward maximum water well yields; 
the data in this report will help them to know the most favorable locations 
to drill, probable depths, probable yields, and the anticipated quality of the 
water. 
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ABSTRACT 

The :irca covered by this report is in southeastern Pennsylvani:L and includes not 
only central Chester County but a small amount of the adjoining LanC3Ster and 
Dcl:Lw:ire Counties. The rocks underlying the :Lrc:L were m:Lppcd by B:LSCOm :uid 
Stosc (1932) and :ire chiefly the Baltimore Gneiss, the Glcnarm Series (Setters For
m:.tion, CockcysviUe M:irblc. Wiss:thickon Form:>.tion. :Lnd Peters Creek Schist), :LDd 
g:ibbro. The Chester Valley, which trends northeastward across the northwest p:Lrt 
of the :irca. conuins the Chickies Qu:utzitc. Harpers Schist. Ant.ict:Lm QU:LrtZite, 
Vinugc Dolomite, Kinzcrs Form:>.tion, Ledger Dolomite, :Lnd Elbrook Limestone of 
C:unbrian age; and the Concstog:L Fornution of Ordovician :Lge. Sm.3.11 bodies of 
serpentine :LDd pegmatitc :ire sc:ittcred throughout the :.rca. except in the Chester 
V:illcy. Scvcr:U di:Lb:LSC dikes of Tri:i.ssic :Lgc trend gener:illy north or northc:>stw:>rd 
:LctOSS the :>re:>. 

Tbc ground water occurs in and moves through these rocks in (ractures. The size, 
number, :Lnd degree of interconnection of the fractures ;ntcrccpted by a well deter
mine the wcll's sustained yield. Most of the formati.:>ns were found to yield w:.tcr 
to wells through several zones. The zones were generally less than 200 feet below 
the surface. but some in the Baltimore Gr.ciss were encountered :Lt depths exceeding 
300 feet. 

About 10 percent of the wells on which yield dat:L were obtained yielded more 
than SO gpm (g:Lllons per minute) . and S percent of this group yielded more th:Ln 
330 gpm. The median depth of the wells yielding over SO gpm was 160 !cct and 
about two-thirds of these wells were situ:Lted in dr:Lws and valleys. 

Depth of weathering docs not exert much control on well yields; however, the 
wc:.thcred zone is import:Lnt as a storage reservoir where it is not highly cl:Lyey. 

Topogr:Lpby is probably the grc:.test single factor affecting the yield :Lnd depth of 
wells. Wells in the lower topogr:.phic positions yielded more w:.ter and were shal
lower th:Ln those on slopes or upl:>.nd :>rC:LS. 

lnc=ing metamorphic rank (from slate to gneiss) in some of the Glcnarm for
m:.tioos was :issoci:Ltcd with " dec=sc in the yield of the wells. It was :Llso :LSSOCi
atcd with an increase in the depth of weathering of the rocks, as shown by the in
= in the :LmOUDt of easing needed in the wells. 

The hydrologic properties of the fornutioos were observed to range widely even 
within short dist:uJccs. The range W:LS sufficiently grc:.t th:Lt the fornutions could 
not be separatcd from one :LDOther on the b:LSis of their hydrologic properties. 

Most of the w:.ter was of the e:>lcium-m:Lgncsium bic:irbon:Ltc type. The dissolvcd
solids content was generally low, median 146 ppm (p:Lrts per million). the w:.ter was 
soft, h:irdness 3 gpg (gr:>.ins per gallon); :LDd slightly :Lcidic, median pH 6.6. 

HYDROLOGY OF CENTRAL CHESTER COUNTY 

A l:Lrgc number of the samples analyzed appeared to be conbminatcd. as indi
cated by the abundance of nitrate, sulfate, chloride, and sodium. The sources o( con
t:unin:Ltion :.re believed to be local. 

Large yields were obt:Lincd from wells in several of the formations. The m:.ximum 
yields obuined were 270 gpm from the Baltimore Gneiss. 330 gpm Crom the Cockeys
ville M:.rble, 3SO gpm from the Wissahickon Formation. 312 gpm from the Peters 
Creek Schist, 66S gpm from the Vinuge Dolomite, lSO gpm from the Ledger Dolo
mite and Elbrook Limestone, 11S gpm from the Conestoga Limestone, 12S gpm from 
the gabbro, :LDd 80 gpm from the serpentine. 

INTRODUCTION 

PURPOSE AND SCOPE 

The investigation on which this report is based was undertaken to study 
the occurrence of ground water in an area of metamorphic and igneous 
rocks; accordingly, an area was selected that included a large number of 
these rock types. Some of the principal objectives were to determine the 
relation of factors such as well yield, well depth, depth of water-bearing 
zones, depth of weathering, and chemical quality of the water to rock 
type and topographic and geographic position of the well. 

The study was made in an area undergoing rapid suburban develop
ment so as to provide information that will aid in the efficient utiliza
tion of the ground-water resources. 

LOCATION OF THE AREA 

The area is in southeastern Pennsylvania between 39° 52' 30" and 40° 00' 
N. latitude and 75° 30' and 76° 00' W. longitude. The West Chester, 
Unionville, Coatesville, and Parkesburg 71h-minute topographic quad
rangles provide topographic coverage for the area. Most of the area is in 
central Chester County, but the southeast comer of the West Chester quad
rangle lies in Delaware County, and a narrow strip along the western border 
of the Parkesburg quadrangle is in Lancaster County. (Figure 1.) 

METHODS OF STUDY 

An inventory was made of approximately 620 domestic, industrial, and 
municipal wells, and I-hour pumping tests were made on 94 of these 
wells. Electric logs were made of five wells and the depth and yield of 
water-bearing zones were determined by the brine-tracing method on the 
same wells. Periodic water-level measurements were made on three wells. 
Approximately 400 samples of ground water were tested in the field for 
pH, hardness. and specific conductance. More complete chemical analyses 
of 31 samples were made in the laboratory of the U. S. Geological Survey. 
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Figure 1. Mop of southeastern Pennsylvania showing the location of the area of this in· 
vestigation. 

PREVIOUS INVESTIGATIONS 

Southeastern Pennsylvania is one of the classic problem areas of North 
American geology and has been thought to hold the key to the solution 
of problems in both the northern and southern Appalachians. As such, 
it has been the focus of much study, and many reports have been written 
about the geology of the area. For the purpose of this report, however, it 
is sufficient to mention only a few. 

The geology was mapped by Bascom and Stose ( 1932) and structural 
details of part of the area were further delineated by McK.instry (1961 ) . 
Swartz (1948) offers an excellent summary of work done up to 1948. 

The ground-water resources were discussed briefly by Hall ( 1934) in a 
report on the ground water in southeastern Pennsylvania. Olmsted and 
Hely (1962) described ground-water surface-water relationships in the 
Brandywine basin. 
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WELL-NUMBERING SYSTEM 

The well-numbering system used in this report shows the location of 
wells according to a latitude-longitude grid system. Each number con
sists of three groups of digits. For example, in the number 959-532-3, 
which was assigned to a well at Goshenville in the West Chester quad
rangle, the first group. ( 959) is composed of the last digit of the degrees 

· (39) and the two digits of the minutes (59) that define the latitude on 
the south side of a 1-minute quadrangle; the second group (532) con
sists of the .Jast digit of the degrees ( 7 5) and the two digits of the minutes 
(32) that define the longitude on the east side of a 1-minute quadrangle. 
The last segment (3) indicates the consecutive number assigned to the 
well in this 1-minute grid. Plates 1 and 2 show the locations of selected 
wells in the project area. 

GEOGRAPHY 

Topography and Drainage 

The area of the investigation is in the Piedmont Province and lies mostly 
in the Piedmont Upland Section, but it includes also the Chester Valley 
-a narrow, elongate extension of the Conestoga Valley Section- which 
trends northeastward across the Parkesburg and Coatesville quadrangles 
and intercepts the northwest corner of the Unionville quadrangle. 

The upland is maturely dissected and slopes gently southeastward. The 
highest hill is in the northwest corner of the Parkesburg quadrangle; it 
reaches an altitude of 860 feet. The lowest altitude is in the southwest 
corner of the West Chester quadrangle, where the Brandywine Creek 
leaves the area at an altitude of about 160 feet. · 

About two-thirds of the area is drained by the Brandywine Creek, which 
flows into the Delaware River via Christiana River. The drainage divides 
of the Brandywine are located approximately by north-south lines through 
Parkesburg and West Chester. The area west of the Brandywine basin is 
drained into the Susquehanna River by Octoraro Creek and its tributaries. 
East of the Brandywine basin the area is drained by Chester and Ridley 
Creeks, which flow into the Delaware River. 
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Climate 

The climate of southeastern Pennsylvania is characterized by hot, humid 
summers during which temperatures reach 90" F or above on an average 
of 25 days each year. Winters are comparatively mild, for temperatures 
rarely reach o· F and fall below freezing on an average of less than 100 
days each year. Approximately 30 inches of snow falls each year, and the 
land is snow-covered about one-third of each winter. The frost-free period 
averages about 180 days. 

Climatic data are available from two stations of the U. S. Weather Bu
reau in the area. One set of data is recorded at the Philadelphia Electric 
Co., 1 mile southwest of Coatesville; the other is recorded at the Daily 
Local News, at West Chester. These data (based on a period of record 
from 1931-1955 ) show that the area has a mean annual temperature of 
about 53• F and a mean annual precipitation of about 46 inches. Monthly 
averages of temperature and precipitation for each station are shown in the 
following table. 

Average monthly temperature and precipitation at U.S. Weather Bureau 
stations for the period 1931-19551 

Temperature ("F) Precipitation (inches) 
Month Coatesville West Chester Coatesville West Chester 

January 30.5 30.8 3.87 3.76 
Fcbnwy 30.6 31.4 3.62 3.63 
March 39.9 39.4 4.13 3.92 
April 50.4 50.0 3.73 3.69 
May 61.4 61.0 3.90 4.34 
June 70.3 69.7 4.21 4.26 
July 75.2 15.5 4.19 4.55 
August 72.9 73.3 5.29 5.37 
September 65.8 66.9 3.15 3.54 
October 54.9 56.5 3.17 3. 14 
November 43.2 45.1 3.60 3.96 
December 33.0 34.8 3.33 3.28 

'Kaufman, N. M., 1960. 

Population and Water Use 

The population of the area has increased about 23 percent (to nearly 
73,500) between 1950 and 1960: a rate of growth that is nearly three 
times that of the state as a whole (7 .82 percent). Most of the increase 
has taken place around West Chester, in townships such as Pocopson, 
Thornbury, West Goshen, Westtown, and Willistown, where the population 
has more than doubled. 

The growth rate of the boroughs has been much Jess than the townships. 
The City of Coatesville, for example, Jost about 6 percent of its popula
tion between 1950 and 1960. The townships adjacent to each of the 
municipalities show an attendant increase in population that more than 
balances the latter's growth rate. 

The changes in population are producing a change in the pattern of 
water use. The large municipalities such as West Chester and Coatesville 
have utilized surface-water supplies and are continuing to do so. How
ever, the increasing demand for water in the townships is being satisfied 
by ground water. Individual wells are used at isolated houses and in some 
of the housing developments, but community wells are used for public 
supply in an increasing number of the new developments. 



GEOHYDROLOGY 

GEOLOGIC SE'ITING 

The geology of southeastern Pennsylvania is extremely complex and 
has been the subject of much study. Swartz (1948) offers an excellent 
summary. More recently McKinstry (196 l) bas published the results of 
a detailed study of the structure of the controversial Glenarm Series, which 
underlies a large part of the area. 

Geologic Structures 

The rocks in the area covered by this report range in age from Pre
cambrian to Ordovician, and are chiefiy metamorphosed sediments, but 
they include also considerable a:nounts of igneous rocks. Because of their 
age and position in the Appalachian geosyncline, tbc rocks have been in
tensively folded and faulted. The prominent structures of the area arc 
shown in Figure 2. 

f igure 2. Mop showing the major geologic structure::; and :on~ of mctomorphi$m (modified 
from McK;nstry, 1961). 

The Chester Valley, a narrow, elongate feature on the northwest limb 
of a syncline in the Peach Bottom synclinorium, trends cast-northeast 
across the western part of the area. The valley is underlain by Cambrian 
and Ordovician limestone and dolomite and is flanked along the northern 
side by Cambrian quartzite and schist. The hills north of the valley are on 
the southeast limb of the Mine Ridge anticline; they arc underlain by 
Precambrian gneiss and gabbro containing small elongate intrusions of 
serpentine, and by fault-slices of Cambrian quartzite, schist, and carbo
nates. Dikes and sills of pegmatitc strike predominantly cast-northeastward 
across the gneiss, the gaQbro, and the quartzite. 

South and east of Chester Valley the area is underlain chiefly by gabbro
intruded gneiss and a group of metamorphosed sediments known as the 
Glcnarm Series. Several prominent diabase dikes of Triassic age strike 
northeastward across the area. 

The southwestward-plunging anticlinal West Chester Prong and the 
Brandywine synclinorium arc the dominant structural features in the 
central part of the area. The northeast end of the Brandywine synclino
rium extends along the northwest flank of the West Chester Prong. where 
it is termed the Marshallton Trough and is, in turn. flanked by the narrow 
anticlinal Poorhouse Prong. The synclinorium extends along the south
east side of the West Chester Prong also--where its eastern end is called 
the Westtown syncline. 

The recumbent Woodville anticline. which has been overturned to the 
northwest. lies at the nose of the Brandywine synclinorium. The London 
Grove anticline. which appears to merge eastward into the northcast
trcnding Avondale anticline. lies along the south side of the synclinorium. 

The synclines arc in areas of phyllitc or schist. In the anticlines, how
ever, a gncissic core is exposed, and frequently this core has been intruded 
by gabbro. The flanks of the anticlines may expose schist or marble. 
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Geologic Formations 

The formations, and their thickness and generalized character are sum
marized in Table 1. More details arc given in the section on the strati
graphy and water-bearing properties of the rocks. 

GROUND-WATER PRINCIPLES 

Source 

Ground water is precipitation which has percolated downward through 
the soil and openings in the rocks to a zone within which all intercon
nected openings arc filled with water under pressure greater than atmos
pheric. The upper surface of this zone is called the water table. Ground 
water moves continuously from points of high hydraulic bead to points of 
lower hydraulic head and eventually to points of discharge-perhaps into 
another formation, to a spring, a stream, or to a well. 

Fluctuations of Ground-Water Levels 

If water is added to the ground-water reservoir (aquifer) at a faster 
rate than it can be discharged, the water level will rise in the aquifer. 
The amount of recharge an aquifer receives depends upon the amount and 
distribution of pr::cipitation. Most recharge occurs during the winter and 
spring months. 

Despite the fact that approximately 13 percent more precipitation falls 
between April and September than between October and March, little re
charge occurs during the summer and fall months. because higher !CID

pcraturcs plus the growth of plants result in the cvapotranspiration or 
consumption of nearly all precipitation. By the middle of May, generally, 
water levels begin to decline and may continue to do so past the period 
of high temperatures and the growing season. Cool and unusually wet 
summers and falls may allow recharge to occur a few weeks earlier than 
usual and may bold water levels slightly above their normal annual lows, 
but generally little recharge occurs during this period and that which does 
occur produces only a small and temporary reversal of the downward 
trend of the water level. 

The rate at which the water level falls and the size of the annual fluc
tuation depend chiefly on the permeability of the rocks, the height of 
the water above points of discharge. and the distance the water must 
travel to the discharge point. 

Plate 3 shows the water-level fluctuations in well 956-555-1 in Chester 
County. 

Occurrence 

In unconsolidated rocks such as sands and gravels the water occurs 
in and moves through the interstices between the grains (called primary 
openings). In consolildatcd elastic rocks such as sandstones and shales, 
and in crystalline rocks such as limestones, gneisses, schists, and gabbros 
that underlie the area covered by this report, the water is confined mainly 
to fractures (secondary openings). 

Pumping Effects 

In a well supplied from primary openings, water generally enters the 
borehole throughout the entire saturated thickness of the aquifer. In a 
well supplied by secondary openings. water generally enters the borehole 
in discrete zones separated from each other by nonproductive zones. 

The amount of water a well is capable of yielding depends on the size, 
number. and degree of interconnection of the water-filled openings inter
cepted by the well. It depends also on how these features change at dif
ferent distances from the well. As the well is pumped, the water level is 
drawn down in the well and in the formation surrounding the well. The 
zone in which the water level is drawn down is called the cone of de
pression. As pumping continues. the cone deepens and grows in areal 
extent as water from an ever greater area is diverted from its natural 
fl.ow path to replace the water pumped from the well. If the aquifer is 



System 

Triassic 

Ordovician 

Cambrian 

System 

Age uncertain
Prccambrian to 
Lower Paleozoic 

Age uncertain
Prccambrian to 
Lower Paleozoic 

Age uncertain
Prccambrian to 
Lower Paleozoic 

Age 
unccrtain

Prccambrian 
to Lower 
Paleozoic 

Precambrian 

TABLE !.--Generalized geologic section (modified after Bascom and Stose) 

Series 

Lower 
Ordovician 

Middle 
Cambrian 

Lower 
Cambrian 

Formation 

Diabase 

Conestoga 
Limestone 

Elbrook 
Limestone 

Ledger 
Dolomite 

Kinzers 
Formation 

Vintage 
Dolomite 

Antietam 
Quartzite 

Harpers 
Schist 

Chickies Quart· 
zite and Hellam 
Conglomerate 
Member 

Thickness 
(feet) 

500+ 

300+ 

600 

ISO 

300+ 

150 

280-
1,000+ 

500 

Character 

Medium- to fine-grained rocks; composed chietly of plagioclase 
and pyroxene. Present as dikes. 

Thin-bedded blue to gray granular limestone; has thin dark 
sh.ale and impure limestone partings; limestone in part con
glomeratic at base. 

Finely laminated, fine-grained impure marble; weathers shaly. 

Granular, crystalline light-gray to white dolomite. 

Micaccous limestone and calcareous mica schist. 

Massive, knotty, granular, glistening, dark-gray dolomite. 

Gray laminated quartzite, rust spotted, and contains fossil 
molds. 

Gray sandy micaccous schist; has thin qu:lrtzite beds. 

Vitreous to granular quartzite, massive and thin bedded, some 
quartz schist and mica schist; conglomerate-bearing beds at 
base. 

TABLE !.--Generalized geologic section (modified after Bascom and Stose)-Continued 

Series 

Glenarm 

Formation 

Gabbro 

Pegmatite 

Serpentine 

Peters Creek 
Schist 

Wissahickon 
Formation 

Cockeysville 
Marble 

Setters 
Formation 

Baltimore Gneiss 
and Franklin 
Limestone 

Thickness 
(feet) 

? 

? 

2,000+ 

S,000-
8,000+ 

200+ 

1,000+ 

7 
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Character 

Chietly calcic plagioelasc and hypcrsthene or augite; may con
tain quartz. In small masses hornblende replaces pyroxenes. 

Ranges in composition from that of granite to gabbro. Present 
as small sill-like bodies. 

Altered pcridotite and pyroxenite. Present in small isolated 
exposures. 

Green fine-grained laminated chloritc mica schist. 

Chlorite phyllite and muscovite schist, injected by gabbro. 

Medium to coarse grained white saccharoidal marble, banded 
with phlogopitc. 

Quartz schist, quartzite, and mica gneiss. 

Contorted, banded gneiss, in part graphitic, injected by gabbro, 
and serpentine. Franklin Limestone is a banded, white, 
coarsely crystalline marble containing graphite. 



homogeneous and isotropic, the cone will be circular and will expand at 
a uniform rate; if it is not, and this is common where water occurs in 
fractures in the rock, the cone will not be circular, and it will expand er
ratically. The effect can be noted at the well (Figure 3) by observing the 
rate of drawdown of the water level in the well. If the producing fractures 
enlarge or intersect larger or more numerous water-yielding fractures near 
the well, the rate of drawdown of the water level in the well will decrease 
markedly as the cone reaches outward. If the producing fractures decrease 
in size or if some of them terminate, the rate of drawndown will increase 
markedly to reflect the reduction in permeability. 

The water level in a well is drawn down rapidly when pumping begins, 
but the rate of drawdown decreases as pumping continues and the cone 
expands. The rate at which water is supplied to the well depends on the 
permeability of the aquifer and the hydraulic gradient in the aquifer. 
In a well supplied from a single yielding zone, the maximum effective 
gradient is obtained when the water levci stands at the base of the yield
ing zone. As pumping continues, and water is drawn from more distant 
parts of the aquifer, the gradient (and hence the yield of the zone) will 
gradually decline. The water level in the well will decline rapidly as it 
falls below the base of the zone and water is taken from storage in the 
borehole. 
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Figure 3. Groph showing drowdown of the water level in well 956-536-2 during pumping. 

Well Yields 

The capacity of a well is generally reported in either of two ways: ( 1) 
as yield. in gallons per minute (gpm) or (2) as specific capacity, in gal
lons per minute per foot of drawdown (gpm per ft.) . The former is com
monly obtained at the time the well is drilled by measuring the rate at 
which water must be removed from the well by bailing (if a churn drill 
is used) or blowing (if a pneumatic rotary drill is used) to maintain the 
water level near the bottom of the well. The method is properly applied 
only to wells whose yields are small enough to allow the water in the 
borehole to be removed in this way. 

Where larger capacities are to be estimated a pump is generally used. In 
this method, the water level is pumped down nearly to the bottom of the 
well and the pump is then throttled back to the point at which the water 
level in the well stabilizes. This discharge is taken as the yield of the well. 

The critical part of the yield test is the thoroughness with which the 
water is removed from the borehole. If the drawdown is Jess than the maxi
mum, then the reported yield will be some fraction of the weirs potential 
yield. 

The specific capacity test requires only that the well be pumped at a 
constant rate and that accurate measurements be made of the draw
down and discharge. The specific capacity thus obtained may be used to 
predict the behavior of the well at higher pumping rates as long as the 
water level in the well is not drawn down below the place at which the 
water enters the well. as discussed under pumping effects. 
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The results of neither the yield t<'<t nor the s?ccific capacity test in 
fractured rock can be extrapolated safely to a time greater than the length 
of the test because of the possibility that the expand: g cone of depres
sion will encounter erratic changes in permeability. However there will 
be a tendency for the yield of the well to decrease slowly during contin
uous pumping owing to increasing frictional losses in head as water is 
drawn from greater distances to the well. 

In addition to the factors discussed above, the specific capacity may 
decrease as the discharge increases owing to several factors that may be 
grouped conveniently as well losses. Because these factors may be mini
mized by proper well design and construction they are here described in
dividually. 

A major part of the well Joss is due to friction as the water passes 
through the well face into the borehole. This friction is caused by im
perfect development of the well or by clogging of the well by clays, iron 
compounds, and other encrustations that reduce the size of the openings 
through which the water must pass. By surging the well with solutions 
designed to remove the encrusting materials, the materials may be re
moved and the well yield improved. 

At any given discharge, the velocity at which the water enters the well 

is inversely proportional to the diameter of the well. High entrance veloci
ties may cause considerable loss in head because of internal friction 
due to turbulence. Thus, by increasing the diameter of the we11, .the en
trance velocity may be reduced and part of the well losses minimized. 

Turbulence may be produced in the we11 itself if the annular space be
tween the pump and the walls of the well is too small for the velocity 
at which the water is moving. This, too, may be minimized by enlarging 
the well. 

In this study, specific-capacity tests were standardized at 1 hour's dura
tion, although for many uses a longer test would have been advantageous. 
However. by standardizing the length of the tests it was possible to com
pare results of tests in different aquifers and in different environments. 
Such comparisons permit selection of the most favorable sites for drilling 
when a ground-water supply is required. 

Although inherently Jess accurate and less flexible than specific capaci
ties, well yields are also used in this repon because they do offer some 
estimate of a well's capacity, are abundant, and furnish information that 
would not be available otherwise on some aquifers and in some areas. 
The relationship of yield to specific capacity in the area of the investiga
tion is shown in Figure 4. 
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Figure 4. Graph showing the rela tio11 of reported well yields in gpm to 1-hour spccif1c
capocity tests. Nuonber next to point indicates the number ol - ol data i.aving this value. 



Evaluation of Well Data 

In most instances well yields are not necessarily representative of the 
yields that could be obtained because the bulk of the wells have been 
drilled to supply domestic needs (5-10 gpm). Because of their intended 
use, they were probably located for convenience rather than at the most 
favorable site, and were drilled only to a depth sufficient to supply do
mestic needs. A large-yielding domestic well. then, is one that intercepted 
a large supply at shallow depths. What the yield would have been bad the 
well been drilled deeper is not known. A deep domestic well, further
more, is generally one that could not obtain a domestic supply at shallow 
depth, and is probably in an unfavorable place for a well. 

Thirty-six wells, or approximately 10 percent of the wells for which 
yields were reported or measured, yield over 50 gpm. These include wells 
drilled for municipal supply, for community supply in housing develop
ments, at industrial plants, at mushroom farms, and at a few private 
homes. The median yield of the 36 wells was 100 gpm, and the median 
yield of all reported yields was 15 gpm. Five percent of the high-yielding 
wells yielded over 330 gpm, whereas only 5 percent of wells inventoried 
yielded more than 88 gpm. 

It is instructive to compare the parameters of the 36 high-yielding wells 
with those of all the wells inventoried. The median depth of the better 
wells is 160 feet-or about 60 feet more than that of the group as a 
whole. About 10 percent of the high-yielding wells exceeded 300 feet in 
depth, whereas only about 3 percent of all the wells were deeper than 
300 feet. 

Unfortunately, information on the number and depth of water-bearing 
zones was not available on many of the wells. especially the high-yielding 
ones. However, based on the data available, about 10 percent (4 out of 
41) of the water-bearing zones of the high-yielding wells were below 170 
feet, whereas only about 4.5 percent of the zones of the entire group were 
deeper than 170 feet. 

The most striking difference between the high-yielding wells and the rest 
of the wells was in their topographic positions. Two-thirds of the high
yielding wells were in. draws or valleys, whereas only one-third of all the 
wells inventoried were in draws or valleys. 

Despite the fact that most of the wells were neither deep enough to 
realize maximum yields nor favorably situated for such yields, an inven
tory of the wells was necessary because there were not enough municipal 
or industrial wells to provide an understanding of the factors controlling 
the occurrence of ground water in the area. If it is assumed that the basis 
for the location of domestic wells is the same throughout the area, it is 
possible to use the data from these wells to. evaluate the influence of such 
factors as geologic formation, topographic position, and degree of meta
morphism of the rocks. 

Aquifer Hydrology 

Table 2 summarizes the important parameters of the wells, except those 
concerned with yielding zones. The Baltimore Gneiss, the gabbro, the Wis
sahickon Formation, and the Peters Creek Schist (the most extensive rocks 
in the area) are both the most important and the best understood of the 
aquifers. A few of the rock units were so small in areal extent that hydro
logic data on them were not available; they include the Franklin Lime
stone, the Antietam Quartzite, and the pegmatite. 

The range of the data is given in the table rather than percentiles, be
cause data are abundant enough to merit the use of percentiles in only 
a few aquifers. Percentiles arc presented, however, in the discussion of 
those few aquifers. 

Table 3 summarizes data available on water-bearing zones. The table 
is in two parts. Table 3-A contains a variety of information. 

First, as the denominator of the fraction indicate!; the number of wells 
penetrating any particular depth range, the denominator of the shallowest 
range obviously indicates the total number of wells in that formation for 
which data on depth to water-bearing zones were obtained. Thus, data were 
obtained from 40 wells in the muscovite phase of the Wissahickon For
mation. 

Second, the table indicates the maximum depth range of the wells for 
which yielding-zone data were obtained. In the "normal" phase of the Bal
timore Gneiss, for example. 4 wells exceeded 200 feet in depth and 2 were 
between 301 and 350 feet deep. No yielding zones were encountered in 
any of the 4 wells 201 to 300 feet deep, but 2 zones were encountered be
tween depths of 301 and 350 feet. 

Third, the relative abundance of zones at different depths is shown by 
the value of the fraction. In the gabbro, for instance, the relative abund
ance of zones is seen to decrease as the depth increases. The comparison 
of abundances, however, does become less sensitive as the depth increases 
because of the decreasing size of the sample. Thus, the data give some 
suggestion of the practical depth to which a well should be drilled in a 
formation in order to obtain maximum production. In the chlorite phase 
of the Wissahickon, only one zone was found below 150 feet in the 7 wells 
that exceeded this depth. 

Available data do not always fully explore the depth of the yielding 
zones in some formations (such as the Setters) ; so, drilling to depths 
greater than those of existing welJs may be recommended. 

Table 3-B may be used to estimate the number of yielding zones a well 
in a particular formation may be expected to intercept and to indicate 
qualitatively ·the performance of the well under pumping conditions. As 
discussed in an earlier section, the specific capacity of a well will de
crease as the water level is drawn down below a yielding zone; so, a well 
that yields principally from a single zone, such as most of the wells in the 

TABLE 2.-Summory of well data 

Reported yield Specific capacity Well depth Casing depth 

Number Number Range Median Number Number 
of Range Median of (gpm (gpm of Range Medfan of Range Medi:m 

Formation Wells (gpm) (gpm) Wells per ft) per ft) Wells (feet) (feet) Wells (feet) (feet) 

Baltimore Gneiss 

"'Normal"' phase 64 1-270 17 10 0.2-8.9 0.93 89 3I-3S9 84 S6 10-76 33 

Gabbro-intruded phase SS 'l4-12S 11 9 .06-9.0 2.2 69 4S-26S 102 so 14-69 39 

Graphitie phase 3 '1.:-45 15 0 S0-1S4 14S 2 28-32 30 

Setters Formation s 12-33 16 3 .2-2.5 .6 8 69-140 106 6 17-100 40 

Cockeysvillc Marble 3 3-330 20 4 .1-78.5 3.15 6 33-170 86 4 20-80 42 

Wissahickon Formation 

Chlorite phase 41 0-80 8 18 .04-38.2 2.4 63 3S-1 ,000 125 46 IS-200 IS 

Muscovite phase 77 0-3SO 10.S 20 .06-8.4 .4 ll S 48-400 112 67 10-IS7 40 

Peters Creek Schist 3S 0-312 11.3 18 .o3-l l.3 1.0 69 32-426 92 36 6-110 29 

Chiekies Quartzite 6 2-20 12 2 .2 .2 11 42-222 112 9 13-60 22 

Hellam Conglomerate 0 .OS 8 38-170 68 74 
Member 

Harpers Schist 6 4-30 14 1.7 7 28-160 12S s 28-120 36 
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TABLE 2.-Summary of wdl data-Continlled 

Reported yield Specific capacity Well depth Cuing depth 

Number Number Range Medi= Number Number 
of R:inge Mcdi:l.n of (gpm (gpm of Range Mcciwi of Range Median 

Form:>tion Wells (gpm) (gpm) Wells per ft) per ft) Wells (feet) (f.cet) Wells (feet) (feet) 

Antietam Quartzite 0 0 0 0 

Vinbge Dolomite 2 3-665 334 0 2 55-300 178 208 

Kinzcrs Form:ition 0 0 2 65-147 106 4 

Ledger Dolomite 5 7-150 25 0 7 42-400 118 4 ·5-100 40 

Elbrook Limestone 2 15-150 82 0 2 85-200 142 2 50-100 75 

Conestog:i Limestone 9 7-175 20 2 .1- .4 .3 16 42-200 90 8 18-134 49 

G:ibbro 45 'h-125 10 5 .2- 3.9 1.3 52 36-235 94 39 10-87 33 

Serpentine 4 4-80 18 .6 s 40-310 104 2 15-108 62 

Pegm:itite 0 0 100 0 

Di:ibasc * 0 2SS b 

TABLE 3.-Summary of data on water-bearing zones 

T:iblc 3-A.-R:itio of number of water-bearing zones of Table 3-B.-Pcrccntage distribution 
specified depth range to number of wells penetrating of zones in wells. 

Formation 
this range 

Depth range, in feet Zones per well 

0-SO Sl-100 101-150 151-200 201-2SO 251-300 301-3SO 351-400 2 3 4 s 6 7 

B:iltimore Gneiss 
38 3S 4 5 0 0 2 

"Norm:tl" ph:lsc 
44 4i ts 9 4 2 2 39 36 20 s 

Gab bro-intruded 
27 33 2 0 

ph:lsc 33 32 13 s 1 43 27 27 3 

0 
Gr:ipbitie phase 2 2 2 0 100 

2 3 2 
Setters Form:ition 

4 4 4 7S 0 0 2S 

0 0 1 
Cockeysville M:irble 1 1 100 

Wiss:lhickon Form:ition 
12 13 8 0 0 0 0 

Chloritc ph:isc 2o 2o 16 7 3 3 2 2 SS 2S lS s 
27 36 16 8 3 2 0 0 

Muscovite ph:ise 4o 4o 2s 13 9 3 1 27.S 45 IS 5 2.5 2.5 2.S 
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Formation 

()..50 

6 
Peters Creek Schist 12 

4 
Oiickics Qwirtzitc 

4 

? 
Hcll:un Conglomcntc 

0 Member 

0 
Harpers Scbisl 

3 

? 
Antietam Qwirtzite 0 

? 
Vintage Dolomite 0 

Kll=n FomWion 2 

-

Formation 

0-50 

2 
Ledger Dolomite s 
Elbroolc Limestone 

Conestoga Limestone 

35 
Gab bro 2s 

2 

Serpentine 2 

Pcgmatitc 0 
0 

Diabase 

Table 3-A.-R:ltio of number of water-bearing zones of 
spcc;ifiod depth r.uigc to number of wells pcnctr.>.ting 

51-100 101-150 

10 

11 6 
0 

3 1 

6 2 

3 

0 

2 

3 

this r.uigc 

Depth r.uigc, in feet 

151-200 201-250 251-300 301-350 

0 2• 0 0 

4 2 1 1 

1 1 

Table 3-B.-P=tagc distn"'bution 
of zones in wells. 

Zones per well 

351-400 2 3 4 5 6 

59 33 0 8 

2S 75 

33.3 33.3 33.3 

100 

TABLE 3.-Summary of data on water-bearing ztml!S-Ccntinued 

Table 3-A.-R:ltio of number of water-bearing zones of Table 3-B.-Pcrcentage distribution 
specified depth range to number of wells penetr:lting of zones in wells. 

this range 

Depth r:inge, in feet Zones per well 

51-100 101-150 151-200 201-250 251-300 301-350 351-400 2 3 4 5 6 

3 0 0 0 0 0 

s 3 2 2 1 1 1 80 20 

0 100 

2 

3 100 

21 7 0 

27 16 8 5 29 32 21 14 4 

0 0 0 0 

2 2 50 0 50 

0 0 0 0 
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