
             
      

   
     

    

     
    

     
      

       
    

      

      
 

      
      

                   
  

   
  

    

  

   

 

      
            
               
               

                
              

                
             

                
           

           
              

                 
               

                 
               
           
               

            
                

                
                   

               
             

           
         

             
              

                
             

            
                
           
        

 

   
           
           

               
              
               
           

          
          

                 
             

             
           
     

 

   
   
               
             

                
               
                 

                
            
 

 
 

  

 

      
 

            
                 
              
                
    
              

                
                
               
              
               

             
              

                 
            

              
             
              
 
           

               
                
            
                 
                  

              
         

         
               

              
                 
              

    
              
                 

                
              
             

                   
              

            
             

              
                 

                 
   

       
 

  

 

          
             

            
            
               
              

               
    
               
  
            
           

                  
          

               
                 

             
               
             
         

 

   
         

             
             
                
                

            
                  

                
            
 

                
                

                
                  

  
              

                 
                

               
               
                
               
               
                 
                

               
 

  
  

  
  

 
  
 

 

       
                  

                       
                  

                      
                   

                      
                 

        
                  

                
               

 
 

      
                   
                
  
                 

                    
    

                     
                 

                     
        
                   

                
                  

               

 
                     
            
                     
     
                  

     
                  
      
                   
             

                           
              

                 
                    

           
 
              

 
 

 
  
    

 

            
            

                 
                  

               
              

     

 

     

     
         

    

                     
                 
                     

                     
                 

                   
                   
                    

                   
                 

             
                  

                       
                
                 

               
                      

               
                   
                 
                 

  
                   

 

  
               

               
                 

               
             

          
 

          
               

                
               

               
            

               
     

              
               

              
                
  
          

                  
     

              
                 
                
             

              
                  
             

      
           

          

 

     
            

               
             

            
              

                 
     

          
              

               
                

                
         

             
                
              

               
                  
             
                

                
        

 

   
     

 
         

           
            

                 
               
                 

              
            
                 
               
                 
              
      
              
              
              

   
          
             

               
               

              
              
             
               
                

                   
                  

        
         
              

                 
               

            
            
           
             
                

               
               

                 
                 

                
                 
             

 
 

         
              

               
                 
             
             

     

             
      

              
            

   
                

              
           

              

EXPLANATION 
New York State Museum New York State Geological Survey
Mark Schaming, Director OVERVIEW: STRUCTURAL GEOLOGY OF THE GALLUPVILLE QUADRANGLE

-74°15'0" 564559.642285 567772.274236 570984.906186 -74°7'30" BEDROCK GEOLOGY OF THE ALTAMONT 7.5 MINUTE QUADRANGLE: ORISKANY, ALSEN AND BECRAFT FORMATIONS (lDb-o) S tructura lly,the sedim entaryrocksoftheGa llupvillequa drangle dipgentlytothe south-southw est.Dipangle isontheAN OVERVIEW42°45'0"0" Oriskany Formation. Quartzsandstone,oftenfossiliferous,and cem ented bysilica (quartz).The orderof2-4degrees,w ith the steepestdipsfound a tthe edgesofthe centra l lim estone belt.The unitsofthequa drangle are.5m inutequa drangle isrepresented bydiverse sedim entaryrocksofOrdovician,
and Devoniana ge.Atota l ofsixteendistinctrock form a tionsstretch a crossthequa drangle inthree m a jorea st-w est IDb o- unitisquicklyrecognized bya bundant,large bra chiopod shell fossilsinsom epartsofthe unit;the furtherdeform ed byanextrem e ytothe south.

im estone bounded tothenorth and south bya m ix ofsha le a nd yofLa te Pa leozoic a ge,and proba blyform ed during the closing sta gesoftheAppa
e deform a tiona

42°45' Bedrock onthe Ga llupville 7 S ilurian lybroa d anticlina l structure a crossthe m apped area w hich plungessha llow l
Thisstructure ism ostlikel

le brittl
la chianOrogen.

le to 
shellsthem selvesare som etim esdissolved a w a y.IntheHelderbergregion,the a ttra ctivenessofthe
highlyfossilifer ock ha slong m a de ita prized building stone,seeninfirepla ces,chim neys,and 
otherdecora tive stonew ork. 

trending belts– a centra l beltla rgelycom posed ofl
sandstone. arerhere thanonthe a dja centAl

choharieCa verns,nearthe w estedge ofthequa drang
esofthe Ba kovenMem ber(UnionS

l fea tures,such a sfa ults,w erenoticea blousr yrLarge sca
Athrustfa uTherock stra ta ontheGa llupville qua drangle form ed overa period ofapproxim a tely60m illionyears,extending from

ly450to388m illionyearsbefore thepresent(i.e.the Ordovician,S ilurianand DevonianPeriods)Theyw er
k and,a ttim es,m uch ofea sternNorth Am erica.

a yfea turesindica tive ofdepositionw ithintherange of ow to 

the ea st.TheOriskanyS andstone isa thinunit(m ea sured loca llya t2.5feet-/0.7m eters-thick),often
fossiliferous,and veryhard and resistant.The topoftheOriskanysom etim esform sa w ide fla t approxim a ting w est
fa ce a crossthe ow erpartofthe the southernpartoftheGa

l
ta m ontQua drang
le,w ith a strike 
pringsForm a tion)in 

tisreported a tdepth w ithinS
northw est.Additiona l thrustfa ultsoccurinbla ck sha l

l
e -.approxim a te

deposited ina rela tivelysha llow m arine sea tha tflooded New Y
som e units(such a sthe R ondout-Manliussequence)displ

or W hile e.landscape,w hereovera ll softer,lessresistantstra ta ofthe l
la cia ll sur llupville Qua drang

e fra ctures,com m onl
ysouth-southw esttonorth-
ya cidic sur

le,and genera llyshare a
lutiona llyw idened by 

S m a llersca l
l

EsopusForm a tionw a sstripped a w a ybyg icepriortoa bout16,000yearsa go.high tides,otherssuggesta m a xim um depth ofdepositiononthe orderofa few hundred feet.Mostw ere deposited in Few outcropsoftheOriskanyS andstone w ere loca ted ontheGa llupville qua drangle.S outh of roughenvironm entssim ila rtothe m oderncontinenta l shelf,from a few tosevera l tensoffeetdeep.Ontw oocca sions,m arine Ga llupville,2.5feetofOriskanyw a sm ea sure;the conta ctw ith the overlyingEsopusform a tionw a s slightw a tersw ithdrew from the regionforsevera l m illionsyears,lea ding tothe form a tionofm a jorerosionsurfa ces(or covered.Onthe a dja centAlta m ontqua drangle the thicknessoftheOriskanyS andstonevaried,ongerofthese erosiona

yreferred toa sjoints,w ereobserved overthe entirequa drang
northea storienta tion.Inthe lim estone belt,these jointsareoftenso

ea ding tothe form a tionofca vesand surficia lficia l w a ters,l karstfea tures.l
disconform ities).The l
overlying S ilurianstra ta;the

l brea ksoccursbetw eentheOrdovicianS chenecta dyForm a tionand 
esserbrea k occursa tthe conta ctoftheLow erDevonianBecra ftorAlsenand Oriskany betw eenone and fourfeet(1.2to0.3m eters).TheOriskanyS andstone unconform a blyoverlies 

olderstra ta oftheAlsenorBecra ftLim estoneForm a tions,form ed during a m a jordropinsea level l, OVERVIEW: KARST ON THE GALLUPVILLE QUADRANGLE
Karstisa landfor ea ted bythe dissolvingofthe under

les,disappearing strea m s,soutiona l
form a tions.
Fossil shel

a re m or
and w ithdra w a l ofm arine w a ters,fora few tosevera l m illionyears.
Fossilsinthe form a tionincludenum erousbra chiopodsand othershe

orm a tionw er“big bra chiopod”fa una.The sandysedim entsoftheOriskanyF
insha llow m arine,shoa l-type environm ents,w here w a vesconta cted the sea f

lsofm arine life occurinvarying a bundance and diversityintherocksontheGa llupville Qua drangle.They
e com m oninthe lim estones,and intheOriskanyS a ndstone.Com m onfossilsinclude bra chiopod shellsa nd

inoid fra gm ents,w ith occa siona
lying bedrock,genera llylim estone.Evidence ofkarstincludesthe
lyenar l- l ged joints,and springs;and bythe gener a bsence of

m crllyform softheOriskany
eorigina llydeposited l al cora lsa nd ga stropods(sna ils),and rare trilobitepieces.The typesoffossilspresentin

l l l l
presenceofca ves,sinkho
surfa ce strea m s.
OntheGa

cr loorona da y-to-da y 
llupville qua drangle karstisfound intheKa lkberg,Coeym ans,and ManliusLim estones;theBecra ftLim estone;

longestca vesare found intheCoeym ansand Manlius,butconsidera ble karstisfound in 
ba sis.
Alsen Format

therock unitsprovide inform a tiona boutthe environm entsthey ived in(inc uding w a terdepth,sa inity,c im a te).
V ariousbedrock unitsw erequarried onthe Ga llupville Qua drangle inthe pa st,and som e continue toprovide useful 

m a teria lstoda y.S m a ll,a ba ndoned quarriesoccursca ttered a crossthe lim estone belt.Usesincluded stone blocksfor ion. Fossiliferous,gra y,m edium -gra ined,bedded chertylim estones,presentloca ll
lfoftheGa ll ll le.Thisunit,found extensivel om centra l

yon and theOnonda ga Lim estone.The
ll listed lim estone units.
The l

building hom esand chim neysand forfounda tionsforhom esand barns.Atlea sttw oold lim e kilnsw ere found during
m apping,a long thenorthernedge ofthe lim estone belt.Historica lly,theseprovided the ra w m a teria lsneeded toproduce 
m a sonr

athe w esternha upvi equa drang yinoutcropsfr
AlbanytoUlstercountiesand beyond toPortJervis(OrangeCo.),ispresenttoa bsenta cross 
w esternAlbanyand ea sternS choharie counties,below a sub-Oriskanyerosionsurfa ce(R ickard,

sen 
le isa boutfive m ileslong.Otherca vesincludeKnox Ca ve,openonlybyw ritten 

m ercom m ercia l ca ve.(Check w ith the la ndow nerbefore visiting.)The m ostea sil
ongestknow nca ve onthequa drang

perm ission,and S choharieCa verns,a for
visible sinkhole isLodensS inknexttoMidd

ycem entand a gricultura l lim e.The EsopusForm a tioncontinuestobe m ined loca llyforcrushed rock gra vel on 1962).Thicknessonthequa dranglerangesfrom zerotoeightfeet(0to2.4m eters).TheAl
Form a tionisnotfound w estoftheCobleskill a rea.Overa ll,the chara cteroftherock issim i

ydeposited insha

y
le R d.W a tersinking here ha sbeendye-tra ced toBogardusS pring,a bout1.6m illr arto

ll
esoa dsand drivew a ys.

Previousgeol l studiesoftheGa l upvil . l l l ,Johnsen(1958),and R icka rdogica l l e 75’qua drang e inc udeGodring(1935)
(1962) (2.theolderKa lkbergForm a tion(see below ).TheAlsenForm a tionw a sorigina ll

a m penvironm entssim ilartothe innercontinenta l shelf.
Becra

ow 6km )tothe south-southea st,nearFox Creek.
Due tova lleyinfilling w ith qua ternarysedim ents(e.g.,gla cia l a nd strea m sedim ents;=QAL),som e ca vesinthe ea stern 

partofthequa d show m a ze developm entfrom ba ck flooding a stheresultofinefficientdra ins. 
. r

ft Formati coor ela tive ycoar gra ined lim estone,com posed lar lyofon. Light- l ed,r l se- ge
ete tobrokenshell m a teria l,chieflyfra gm entsofcrinoids.Rcom pl

feet(3
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QU
AT

ER
NA

RY Flow stone depositsfrom S choharieCa vernsexceeded the lim itsofthe U-Th da ting m ethod a t350,000yearBP.This 
suggestsa m inim um a ge forthe dow ncuttingoftheFox &S choharieCreek va lleys. 

Quaternary (Q) material
Undifferentia ted Qua ternar

ickard (1962)reported 12to18 
.7to5.5m eters)ofBecra ftLim estoneontheGa llupvilleQua drangle;Goldring(1935)

longFox Creek and a roa dsidequarrya longNew Y ork R oute443Q ym a teria l ofvaria ble thickness.Estim a ted distributionisba sed 
eva tionm odels(DEMs),topographic linesand field exa m ina tion -ruponexa m ina tionofdigita l el

Determ ina tionnorth toea stof
eported 15feet(4.6m eters)a
northw estofW estBerne.These thicknessa gree w ith genera l trendsfound during m apping a cross
theGa ll ll

. 
utionlineonsha ded reliefm apba sed onDEMw ith 2m eterresol

d da ta.Determ ina tionsouth and w estofthe line(area of“10m eterresoland fiel
topographic REFERENCES


upvi equa d.
The low erconta ctoftheBecra ftForm a tionw ith the underlyingNew S cotland Form a tionis 

gra da tiona l Thenum berofdifferentfossil lessthanintheNew 
ution”)ba sed on

linesand field da ta.Thisdifference inresolutiona ffectsthe a ccura cyofthe cover
l llyoccurinarea sm a pped a spredom inantlyQua ternar speciesintheBecra ftism uch Goldring.W

la tivelypure m a ssofw hole and fra gm ented fossil shells, Y ork Sand Form a tion.FossilsintheBecra ftForm a tionlargelyconsistof Goldring,
.,1933(reprinted 1997),Guide totheGeologyofJohnBoyd Tha cherS ta te Park(IndianLa dderR egion)and V icinity.New.oca y S cotldistribution.Note tha tbedrock m a y

sedim entcover,and visa versa. and;how ever,theBecra ftisoftena re
ike the underlyingNew S cotl ta teMuseum Handbook14,112pa ges(32pa gesinreprinted version).

W . J. logyoftheBerneQua drang e,w ith a ChapteronGa cia l Geoogy.New Y orS,and Cook,H.,1935,Geo l l l k ta teMuseum
1 

unl
l l BullMARCELLUS SUBGROUP

I Y
aa bundantcrinoid fra gm entsand sever

oftheBecra ftLim estone isa sha llow bow
differentspeciesofbra chiopods.The m ostdia gnostic fossi
l-like fossil ontheorderofaninch (2cm )a cross.S im ilar

S andstone a bove,sedim entsoftheBecra ftllus“sha le”are divided intotw o
l

J
etin303,238pa ges.

ohnsen,J. l R lbanyCounty,New Y k.New Y orS ta teMuseum ,MiscellH.,1958,Pre im inary eportontheLim estonesofA or k
ica tionNo.22,43p.

ickard,L.
Museum Bu

aneous 
V . S l ian)and He derbergian(Low erDevonian)tr Y k.New orS,1962,La teCa yugan(Upperiur l S a tigraphyinNew or Y k
lletin386,157pa ges.1 

ta te 

ork,stra ta som etim esknow na stheMarce
ow erUnion
oftheMarce
llusstr

nea sternNew
form a tions;a l
sha les,typica l

S
l PubltotheCoeym ansLim estone below and theOriskany

Lim estone w ere deposited insha llow ,shoa l type environm ents,w here da y-to-da yw a vesbrushed
the sea floor,buta lsow here a ttim estida l currentsm oved sedim entsa bout. 

pringsand upperMountMarionForm a tions.Cla ssic b a ck todark gra y
lussubgroupincentra l tow esternNew Y ork,onlyoccurinthe l

a ta inea sternNew Y ork(Ba kovenMem beroftheUnionS
ucceeding higherMarce

and sandstones,w ith anover

ow er Rce W hilenotperva sive through the unit,som eoutcropsofBecra ftLim estone intheHelderbergs
fea ture chert.Chertisnotgenera llyfound intheBecra ftForm a tioninea sternNew Y ork.The cher
m a yoccurinpa leokarstca vities,w hich form ed w hensea level fell a nd theregionbeca m e l
a tim e. 

partoftheMar
Form a tion).S

a ll
prings

llusstra ta are com posed largelyofdark gra ysha les,siltstones
increa se insandstone upw ard. R uedem ann,. J H.,1930,GeoogyoftheCapita l District(Abany,Cohoes,Troyand S chenecta dyQua drang es),w ith aR ,and Cook,. l l l

ChapteronGla cia l Geology.New Y ork S ta teMuseum Bulletin285,218pa ges.1t 
and for Tucker,R .D.,Bra dley,D.C.,V erS tra eten,C.A.,Harris,A.G.,Ebert,J.R .,&McCutcheon,S.R .1998.New U-Pb a gesand the dura tion 

and divisionofDevoniantim e.Earth and Pl y cienceLetters,vol 158,pa ges175186anetarS -
environm entsofa Midd eDevonianfore

tudiesin

MOUNT MARION FORMATION (m Dm m :=upperpartofMarcellussubgroup)
Dark-gra ytogra ysha lesand m udstones,and gra ytobrow nsiltstonesand sandstones,w ith a

few thinlim estones(Hurleyand CherryV a lleyMem bers)a tthe ba se.Marine fossilsoftenoccurin
distinctla yerssepara ted byofpoorly-tonon-fossiliferousstra ta.Overa ll,thepercenta ge ofsand in 

KALKBERG AND NEW SCOTLAND FORMATIONS (lDk-ns)
TheKa lkberg and New S cotland form a tions(low erand higher,respective

e,inpartbeca use theirconta ctisboth gra da tiona
mDmm 
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. .IDk-ns V ertr .. ostr lS a eten,CA,1994,Micr a tigraphyand depositiona
Mem bers,MountMarionForm a tion,ea sternNew Y ork S

l la nd ba sin:Berne and Otsego 
a tigraphyand Pa leontologyinHonorof

ly)are m apped
l and often in Landing,E. ,,ed.S

367- .380
S trtogetherontheGa llupville qua drangl

covered bysurficia l sedim ents.Onthe w esternedge ofthequa drang
tw oform a tionstota l a bout110feet(33.5m eters;R ickard,1962).

l le tothe ea st,R

ta te:
Dona ld W .Fisher,New Y ork S ta teMuseum Bulletin481,p.le,south ofGa llupville,the

AtTha cherS ta te Park,onthe 
therocksincrea sesupw ard through the form a tion.Anunknow na m ountofthe form a tionoccursin
the southw estcorneroftheGa llupvillequa drangle.TheMountMarionF m a tionrepresents 

ow m arine environm ents(from perhapsa few hundred feeta tm ost,to 
or

.S evera l 1NOTE:OlderNew Y ork S ta teMuseum publica tionsare a va ila ble a sfree dow nloa dsa t
d Hill K- http:// nysed.gov/publica tions/bulletin/index.htm lltered 

interm edia te depth tosha ll
the shoreline a tsea level)

a dja centAta m ontqua drang ickard m ea sured a bout115feet(35m eters)
thincla yla yersinthe tw oform a tionsare a ltered rem nantsofvolcanic a sh deposits(Ba l
bentonites),erupted from Low erDevonianvolcanoesintheAppa la chians.Oneofthese a
vo

w w w .nysm. . .
llupvillequa drangle.From low 

lcanic a sh la yersw a sda ted a t417.6+/-1.0m illionyearsold (Tuckereta l.,1998).
New Scotland Formati lim estonesand ca lcareoussha l

Five m em bersoftheMountMarionForm a tionoccurontheGa
tohigh,theyare theHurley,CherryV a ll
Hurley Member. Lim estone,sha l
thick(0.3to0.6m eters).Thin,fossiliferousl
varying thicknesses.

s. 
on. Fine-gra ined esand m udstones,w ith 

occa siona l chertnodules.S tra ta a re genera llythin-bedded;lim estonesand sha lescom m only
interla yered.Lim estonesare genera llyha ve a high cla ycontent.S tra ta a reoftenfossiliferous,w ith GEOLOGIC SYMBOLS 
rela tivelyhigh diversityofvaried typesoffossils.The low erconta ctoftheNew S cotland w ith the 

ey,Ea stBerne,Otsegoand unna m ed upperm em ber
e and m inorsilt-tosandstone.Approxim a telyone totw ofeet

im estonesand a thinsandstone separa ted bysha lesof 
Cherry Valley Member. Lim estone,w ith fa m ousAgon

Approxim a telythree feet(0.9m eters)thick.Itform sa l

iatites vanuxemi cepha lopod fa una. 
edge ina tlea stone sm a ll creek inthe Conta ct,definite Conta ct,a pproxim a te 

Lim itofQua ter
underlyingKa lkberg isgra da tiona l;theNew S cotland isdistinguished from the la tterbym ore sha l
a ta,and a m ore diverse groupoffossils.The conta ctoftheNew S cotland w ith the overlying

Becra ftLim estone isa
y

strsouthw estportionofthe m ap.
East Berne Member. Dark-gra ysha Conta ct,inferred narycoverlsogra da tiona l.UpperNew S cotland stra ta a re lessm uddy,and the lim estone 

a yersbecom e thickerand coarser- l like theBecra ft
Lim estone a bove.Fossi

le and m udstone,w ith m inorthinsandstone bedsthrough the
Mem berm arked bydistinctba sa l l gra ined upw ard,appearing increa sing y

lsintheNew S cotland (over100speciesreported intheregion)include 
ong w ith bryozoans,cora ls,ga stropods,and otherfossilsincl

ickard (1962)reportsa thicknessof65feet(19
and Form a tionea stw ard offthequa drang
ydeform ed byfo

e;how everm uch ofthe unitisr
edim entsoftheNew 

m em berand a thick sandstone a tthe top. and topconta cts,a bove
CherryV a lleyLim estone,and below theoverlyingHa lihanHill Bed (see below ).The unitisfound 
onlyinthe southw estcorneroftheGa llupvillequa drangle.Itsthicknessisunknow n diverse bra chiopods,a l

trilobites.R
udingrare 
e,and 66
S ta te Park. SHADED TERRAIN MAP AND SURROUNDING QUADRANGLES 

enoted onthe 

.
Otsego Member.
through the m em ber
re

.8m eters)south ofGa llupvill
le a tTha cher

S ha le and sandstone,w ith anovera ll
The ba se oftheOtsego,w hich w a snot

iferousbed w ith rugose(“horn”)cor
a eten,1994)

increa se inthepercentsandstone upw ard
loca ted inthe field,isa distinct, feet(20m eters)fortheNew S cotl

s,bra chiopodsand otherfa una (Ha lihanHi AtTha cherPark,the unitisl ll
.

ldsand thrustfa ults.Nofa ulla tivelyfossil
Bed ofV erS tr

a l ll oca
Ga llupville qua drangl
bepresent.S

tsw er
arelyexposed here,and som e structure m a y

and w ere deposited indeepra m p-type environm ents,
artoenvironm entsonthe m id-tooutercontinenta

im estones,w ith coarser-
bedded

mDus 

mDon
lDb-o 

lDb-o 

lDb-o 

lDk-ns 

lDcylDk-ns 

lDk-ns 

lDe-s 

mDon 

mDon 

lDb-o 

lDk-ns 

lDb-o 

lDb-o 

lDcy 

lDcy 

lDcy 

lDcy 

uSr-m 

uSr-m 

uSr-m uSr-m 

uSr-m 

mDon 

mDus 

mDus 

mDmm 

mDmm 

lDe-s 

uOSch 

uOSch 

uOSch 

uOSch 

uOSch 

uOSch 

lDe-s 

lDe-s 

lDe-s 

lDe-s 

lDe-s 

uOSch 

mDmm 

ROTTERDAM
JUNCTIONDUANESBURGESPERANCE 

ALTAMONTSCHOHARIE 

WESTERLORENSSELAERVILLEMIDDLEBURGH 

2 m Lidar 
10 m DEM 

2 m Lidar 
10 m DEM 

.
a ta.These stra ta occurinthe 
e 

S cotlUnnamed upper member. Undifferentia ted sandstone-dom ina ted str
uppereleva tionsinthe southw estcorneroftheGa llupvilleQua drangl roughlysim il

Kalkberg Forma
bedsand m inorsha

l shelf.
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