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THE STRAT I GRAPHIC RELEVANCE AND ARCHAEOLOG I C AL POTENTIAL OF THE CHERT
BEARI NG CARB ONATES WITH I N  THE KI T TATI NNY SUPERGROUP 

P H I L IP C. LA PORTA 
Q ueens C o l l ege and Depa rtment of Earth and Env i r onmental S ci ences 

C . U . N . Y .  

I NT ROD UCT I O N  

A l l o f  the fo rmati o ns to b e  vi s i ted o n  th i s  fi el d trip are 
Cambro-Ordov i c i an in age and were depos i ted i n  very shal l ow waters ( s hel f 
setti n g s )  ( F i gure 1 ) .  A few of the fo rmations conta i n  s ha l ey members but 
are a l most ent i rel y composed of do l om i tes and l es ser amounts of l i mesto n e .  
T h e  Camb r i a n  formatio ns are remarkab ly pers i stent both l a teral ly and 
vert i ca l l y  and th i s  l e ad s  to extens i v e  fac i es cont i nu i t i es ,  coveri ng 
di s tances as great at 5 0  to 100  m i l e s  ( Read , 1985 ) .  The Lower O rdov i c i an 
formations ( capped by the K n ox U nc onfo rm i ty ;  Sl os s , 1963 ) have a more 
heterogeneous character ,  sti l l wi th the same l a teral pers i s tence, but wi th 
c o ns i derab l y  greater vari ati o ns in faci es compos i ti o n .  

The Camb ri a n  cherts appear to b e  fac i es-control l ed ( po rous oo l i tic 
l ayers , sandy l ayers , etc . )  except for the top of the Al l e ntown Forma t i o n .  
T h e  upper A l l e ntown ap pears to b e  a surface of un c o nfo rm i ty ,  but i s  not 
marked by deep i nci s i o ns , j u s t  shal l ow ch annel cut s .  The zone . of 
chert i f i ca t i o n  fo l l ows th i s  surface and occurs as a seri es of com p l ex 
rubb l e  zones , and si l i c i fi ca t i o n  al o ng j o i nts. 

The cherts wi t h i n the R i ckenbach Forma t i o n  ( L ower O rdov i c i an)  are faci es
contro l l ed and are wi de l y  pe rs i s tent fo rm i ng a di sti nct mark er hori zon . 
The l ower membe r  ex h i b i ts an i ntrastratal brecci a ,  but there . i s  no evi dence 
of an as soci ated unconfo rm i ty .  The E p l e r Formation contai ns chert wh ich i s  
faci es-contro l l e d ,  b ut the mo s t  obv i ou s  vari eti es of che rt are associ ated 
w i th pal eokarst fe atu res . Some of the pa l e ok arst fe atures were fi l led by 
argi l l i te which has al so su ffered l a ter si l i c i f i c a t i o n .  The Epl e r  
Formati o n  i s  ov erl a i n  by the - O ntel aunee,  a · fo s s i l i fe rou s carbonate, a good 
port i o n  of wh i ch has been strong l y  do l om i ti zed . Chert i s  ub i q ui tou s to 
both members of the O ntel aunee Forma t i o n  and the Harmony va l e  ( uppermos t 
membe r )  i s  strong l y  cut by eros i o n  featu r es . Th i s  eroi s i o n  surface i s  very 
vari ab l e  and i n  some p l aces has i nci sed al l the way down i nto the 
R i c k enbach Formati o n .  

The great vari ety and vo l ume of chert extant wi th i n  the ch ert-beari ng 
carbonates of the K i ttati n ny Supergroup has been kn own for some time 
( Markew i c z ,  1967 ) . The use of chert beds as stratigrap h i c  marker hor-i z ons 
or key beds was f i r s t  i mp l emented i n  th i s  reg i on by Markew i c z  ( 1967 )  and 
Markew i c z  and D a l ton ( 1973 ) .  The i r  fo rmation and member l ev e l  subdi v i s i o n  
( F i g .  1 )  w i l l  b e  u sed for the fi el d tri p .  The chert appears to be 
restr i cted to spec i f i c  uni ts wi th i n  members of the formations of the 
K i ttati n ny Supergrou p .  The chert- beari ng fac i es ar� � a teral ly persi � tent 
fo r sub stant i al di s tances . ( The hos t rock for the s 1 l 1 ca are often h l g h l y  
porous beds , unconfo rm i ti es and pal.eokarst fractures . )  A n  extens i o n  o f  the 
chert strati grap hy has been the d1 scovery ,  over the 1 as t two decades , of 

241 



242 

more tha n 200 smal l and large si tes of preh i s to ric m1 n 1 ng operations s i tes . 
The chert stratigraphy is the focus of th i s  fi el d tr i p  and has been 
s pe c i f i c a l ly des i g n ed to al so aid the archaeo l og i s t  conducting prove nance 
s tu d i es in the fi el d. 

PREV I OUS WORK 

Markewi c z  ( 1967)  a nd Markewi c z  and Da 1 to n ( 19 73 ) were the fi rs t  to use 
the l ower chert-be ari ng un i t  of the Hope Membe r  of the R i ckenbach Forma tio n 
a s  a stratigrap h i c  marker hori zon .The presence of the Hope Member has s i nce 
b ecome a strati grap h i c  a i d ,  as a key bed ,  for fi el d workers i n  the c om p l ex 
fo l d  and thru s t  be l t . The refi ned member- l evel  stratigraphy for the 
K i ttati n ny Supergroup ( F i g .  1 )  was prese nted by Markew i c z  and Dal ton ( 1973 ,  
1974,  1978 ) .  The member l evel sub di v i s i ons and stratigrap hic sect i o n  
desc r i p ti o ns of Markewicz and D a l to n  ( 1977 ) ,  rep rese nted the next l og i c a l  
step towards unde rstand i ng the depo s i tio nal env i ronments i n  a reg i o n  wh ere 
b oth detai l ed l i thostrati graphy and i nvertebrate fos s i l s  are rare. More 
recent l y ,  further refi nement of the memb ers i nto di sti nct stratigrap h i c  
u n i ts has been campi 1 e d  duri ng the map pi ng of the Hamburg Q uadrang l e  by 
C anace ( 1988 ) .  To date, mos t  deposi tio nal and pal eoecol ogi c a l  
i nterpretations are drawn from de tai l ed studi es i n  contiguous state s .  
P resent l y ,  the tecto nic map for the Great V a l ley Sequence i s  be i ng 
a ssemb l ed by Herman and Monteve rde ( p e rs . comm. 1989 ) .  

Structural and stratigrap h i c  stu di es pub l i shed i n  recent years ( O ffi el d, 
196 7 ,  Baker and B u ddi ngto n ,  1970)  mention but do not di sc u s s  the che rt 
wi thi n the Beekmantown Grou p .  Fortunatel y ,  structural and str atigrap hic 
s tu di es conducted in  contiguous states have he l ped to estab l i sh the chert 
stratigraphy .  The stu di es of Wherry ( 1909 ) and Wel l e r  ( 1900)  W i l son ( 19 62 ) 
both document the stratigrap h i c  pos i ti o n  of ch e rt as beds and nodu l es .  The 
h i gh l y  ref i ned str a tigrap h ic work of Zadn ik and Carozzi ( 1963 ) w i thin the 
C a rp e nters v i l l e ,  N . J . sect i o n  i s  al so direct l y appl i cab l e to studi es 
further nort h .  

T h e  stratigr ap h i c  work of Hobs o n  ( 1963 ) h as ai ded the present research . 
Hobson noted the pos i tions of ch e rt-beari ng un i ts wi thin the Camb r i an 
System, wi thi n  the base of the R i c k e nbach Formati o n ,  at the base as wel l as 
h i g h e r  i n  the E p l e r  Formati o n ,  and mo s t  particu l a rl y  wi thin the Ontel aunee 
F o rma t i o n .  

P rofes s i onal  archaeol ogy wi t h i n  the Wal l k i l l R i ver V a l ley i n  New J e rs ey ,  
i s  al most non-exi stent. At the tu r n  of the ce ntury , Schrab i sch ( 1909 ) 
conducted a s i te survey i n  S u s sex , N . J . wh ich noted the l ocations of two 
potenti al prehi sto ri c  chert q ua rri es . The fi rs t was at W i l dcat Rock, 
between Hamburg and Frank l i n ,  N . J . where it was said that b l ue fl i nt was 
a b u n dant i n  the fi el ds . The second was at the base of the Wal l ki l l Pond , 
i n  the town of Frank 1 i n ,  N . J . There was al so a smal l excav ation at the 
Hamburg Rockshel t e r  by P h i l  hewer ( pe rso nal col l ected notes and l e tters of 
L ou i s  M .  Hagge rty 1930- 19 7 9 ) . Dur i ng the WPA ( Wo rk s  Prog r es s  
Adm i n i stratio n )  day s ,  Cros s ( 1940 )  excavated a rock shelter at the Todd 
E s tate wh ich produced a trai t l i s t of preh i s to ric impl ements. Ri tch i e  
( 1965 ) noted the great concentr a ti o n  of fl uted proj ec t i l e poi nts i n  the 
v i c i n i ty of P i n e  I s l a nd ,  N . Y . ,  and made menti o n  of the arch a eo l ogi cal 
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potenti al of the val l ey .  The current study efforts of the Orange County 
Chapter of the New York State Arch aeo l ogi cal S oci ety have stil l not been 
synthes i zed i nto any specific  rese arch des ign . To date, there is no 
cu l tural  stratigraphy for the Wal l ki l l R iver Val l ey in  New Jersey ,  but 
there are countl ess  sto ne tool  col l ect i o ns i n  ci gar boxes and ti n cans , 
tucked away i n  garages and stored on work shel ves awa i ti ng analys i s, and 
mute testimony to the potenti al weal th of i nformation that awa i ts the 
researcher. 

THE FIELD TRIP AREA 

The fi el d tri p  area l i es wi thi n  the rocks of the Great Val l ey Seq ue nce . 
The focus of the present trip  i s  the carbonates wi thin  the Beekmantown 
Group and the strati graph ical ly l ower C ambri an Age formations . The l a s t  
f i el d stop occurs al ong the southwest fl owi ng Pau l i ns K i l l .  The area i s  
bounded on the east by P recambri an i g n eou s and meta- sedi mentary rocks ,  and 
to the west by the Marti nsburg Forma t i o n .  A bel t of Grenv i l le-Age marb l e  
underl i es the eastern portion  of the val l ey bottom . The carbonates to be 
di scus sed and observed occupy the NE-SW trendi ng axi s of the Wal l k i l l River 
V al l ey .  

THE ARCHAEOLOGICAL APPL ICAT I ON OF THE CHERT STRATIGRAPHY 

A m ajor  outcome from thi s  wri ter' s che rt stratigraphy studi es i n  the area 
has been the creatio n  of a wel l  structured framework for l i thic provenance 
studi e s  i n  archaeol ogy . The decades of the sixt i es and seventi es produced 
o n l y  a handful of preh i storic quarry si tes in the fi el d tri p  area. As the 
chert strati graphy was refi ned the nunber of preh i sto ri c quarry di scoveri es 
grew. The per iod  between 1979 a nd 1984 wi tnessed the di scovery of a few 
dozen smal l quarri es . The l as t  five years of work have had the cooperati o n  
o f  Frank t�arkewicz  and mo s t  recently several membe rs of the New Jersey 
Geol og i cal Survey .  The member- l evel subdi v i s i o n  of the Ki ttatiny 
Superg roup ccrnbi ned w i th the more recent chert stratigrap hy has led  to the 
d i scovery of nearl y 1 5 0  new quarri es of vari ous types .  A ful l spectrum of 
new problems now confronts us.  The qua rri es are currently bei ng 
c atego ri zed i nto l arge  open cut quar ri es , such as the l ocation al ong the 
P au l i ns K i l l ,  smal l er outcrop qua rr i es ,  screes , workshops,  exp l oratio n  
p i ts ,  conical shafts,  and fa i l ed exp l orations . Furthermore, the quarri es 
c l u ster i nto di str i cts  each of wh ich  i s  associ ated wi th a ccrnp l ex of ope n
a i r  s i tes . Most recently, a nunber of outcrop quarri es have bee n  
d i scovered, which  occur i n  the centers of l a rge open a i r  s ites . Many of 
these quarri es ap pear i n  woodl ots  between furrowed fi el ds . The che rt 
s tr ati graphy has al l owed the wri ter to move qui ckly  over the l a ndscap e ,  
mark i ng membe r  and fo rmation contacts,  then proceedi ng al ong strike to 
d i scover new quarri es . The method al l ows one to gather both geo l ogical  and 
archaeol ogi cal data  or focus more specifical ly on one particu l ar task, fo r 
exampl e  attitude measurements us i ng the che rt beds where beddi ng i s  
d i ffi cul t to di scern. 

The knowledge of the exact l ocat i o n  of preh i sto ric l i thic resources 
shoul d al l ow the arch aeo l ogi st to l ocate the pl ace of ori g i n of chert. The 
outc rop to outcrop s tudy has l ed to the creati o n  of a chert c lass ification  
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wh i c h  was des i gn ed wi th the archaeo l og i s t  i n  m ind .  The use of the 
strati graphy requi res no speci al tra i n i ng or anal ytical  procedure. The 
fol l ow i ng is  meant to be purely desc riptive wh ich a l so enfo rces the bel i ef s  
o f  the wri ter ,  that wh at i s  needed fi rs t i n  archaeol ogi cal geol ogy i s  not 
analytical  technique s ,  but so l i d  fi el d da ta. The research documents the 
i nter-outcrop vari ation of the chert wi t h i n  a s i ng l e  membe r.  Th i s  a ids i n  
focu s i ng the provenance study to a speci fic outcrop . Many of the chert
beari ng membe rs are l a teral ly  pers i stent fo r mi l es .  To describe a chert as 
ori g i nating i n  the Lei thsvil l e  Formation  is use l es s  as the Lei thsvi l l e 
Formati o n  occurs i n  New York ,  Pennsy l va n i a and New J ersey . Th i s  has been 
the downfal l  of mos t  provenance studi es , al ong wi th the l ack of fi el d data 
and the heavy rel i ance on analytical  methods . An exampl e of the ref i nenent 
of the study i s  as fo l l ows : an ope n  a i r  si te i n  the V ernon Val l ey ,  near 
DeKay ' s  Haml et  produces an as semb lage of Early Arch a ic  sto ne to ol s .  The 
di agnostic arti facts appear to have been manufactured from the di stinctive 
b 1 ue-gray brecci a  ted and l ami nated chert of the Upper Al l e ntown membe r  
w h i c h  occurs as a n  outcrop quarry a t  the si te .  Al ong wi th the di agnos tic  
arti facts are two large cores of wh ich  one has  been  heat treated . Both 
cores are manufactured from the che rt pods wi thin  the Wal l ki l l Membe r  of 
the L e i thsvi l l e Formati o n .  T h i s  port ion  of the V ernon V al l ey l acks 
outcrops of the Wal lki 1 1  member .  The mi c rofos s i l  res i due , c l osely spaced 
unseal ed fractures , and the l arge s ize  of the core aids i n  fi ngerpri nti ng 
the core as havi ng ori gi nated at the outc rop qua rry at the Rudi nski Farm , 
some 3 mi l es to the west .  The smal l e r  heat-tr eated core shows conce ntri c  
b andi ng , g l assy to waxy l uster after heat treatment, and i s  roughly fi s t  
s i ze . Pods of thi s  size,  wi th concentric al gal bandi ng are comrnJ n at a 
smal l outcrop qua rry al ong L ake Road i n  H amburg, 5 m i l es to the soutt7.vest. 
The gl a ssy texture i s  the res u l t  of heat-treatment. Both specimens are 
pods , but that i s  the commo n characteri s tic of the Wal l ki l l membe r  chert at 
a l l l ocations . The other characteri stics a id  i n  di stingui s h i ng quarri es 
wi t h i n  the same member. Each chert zype pos ses ses characteri s tics wh ich  
are common to al l speci mens wi th in  that memb e r .  The  other characteri s tics 
vary and aid to di s t i ngui s h  expl i c i t qua rri es . 

O ftentimes , a number of quarri es wi l l  occur i n  a smal l geographic area. 
In addi tion,  some strati graph ic  members such as the Branch v i l l e Member of 
the Ep l er Formati o n  offer a wide asso rtment of potenti al l i th ic  resources . 
Because of thi s cl ose association ,  ent i re as semb l ages can be accurately 
traced back to a sma l l ravi ne or a compl ex of smal l outcrop quarri es . Such 
i s  the case at Haven ' s  Estate , where quarri es occur in the Upper Al l entown 
member,  the Lower Ri ckenbach and the Branchvi  1 1  e Member of the Ep 1 er 
Formati o n .  On fi rst  i nspection  the di vers i ty of l i th i c  types occurri ng on 
a s i te may l ead to some confusi o n .  On c l ose i ns pecti o n  i t  i s  reveal ed that 
a l l the diverse l i th i c  types cou l d  be acqui red wi th l i ttl e effort , i n  one 
sma l l rav i n e .  

Occasi onal l y ,  a chert bed i s  so di s ti nctive  that arti facts can be traced 
for many mi l es and  rel ated to a part i cu l ar bed wi thi n  a member.  Such i s  
the case for a group of stage 2 b i faces found i n  H i g h l and Lakes , N . J . and 
fi ngerpri nted to a di sti nct mottl ed b l ue bed of chert i n  Rock I s l �nd� N .J .  
ten or so mi l es away . The same can be done for the green chert w1 th1 n the 
B i g  Spri ngs membe r  of the Epl er Formati on and much of the wh i te and 
l avender chert w i th i n  the Branchv i l l e  Member. 

245 



246 

The potenti al for th i s  type of study i s  obvious  to the arch aeo l ogi st.  
Thus  the chert strati graphy has bec ane a research too l . The present study 
empl oys a l arge arch i ved surface-gathe red art i fact col lect i o n  wh ich has 
accumul ated for 6 0  years . Prel imi n ary ex ami n ation has al r eady reveal ed a 
cu l tural preference for di sti nct l i thic types ,  and l i thic preference for 
certain  functional types .  An exampl e of the fanner wou l d  be the great 
number of Lamoka-1 i k e  proj ect i 1 e poi nts fashioned fran the wh i te and 
l avender chert from the Branch v i l le  Membe r .  An examp l e  of the l a tter wou l d 
be  the great number of unprepared cores fas hio ned fran the wel ded 
b recci ated chert of the Lower Rickenbach Member.  The wri ter wou l d  l i k e  to 
approach questions concern i ng the rol e of human cogn i ti o n  i n  resource 
sel ect i o n ,  preh i stori c l a nd uti l i zation ,  and the vari ation  of the 
fundamental strength wi thi n  each che rt type . These are a few of the many 
probl ems to be cons i dered on this tri p .  

DESCRIPTION OF CH ERT TY PES 

L e i thsvi l l e Fonnation ( C l ) 

Cal i fon  Member ( C l l l · The chert wi thin  the Cal i fo n  Member occurs as 
rounded pods and col l ofonn masses . Some pods are ci rcu l a r  i n  c rosssect i o n ,  
wh i l e  others are el o ngate .  The pods may be as l a rge as 3 feet to l e s s  than 
6 i nches i n  di ameter. They are usua l ly l i mo n i te enc ru s ted and produce a 
rank , feti d  odor when  struck by a hamme r .  The bottom po rt i o ns of the pods 
posse s s  an unusual coxcanb structure,  wh ich i s  vuggy and may contain dru ses 
of qua rtz . The centers and bottoms have a fib rous texture,  wh i l e the outer 
port i o ns of the pods are homoge neou s, waxy and never fib rou s .  Unl i ke  the 
c ore , the outer po rt i o ns are usua l l y  da rke r  i n  col or, and pos se s s  a pi tchy 
to waxy l uster.  The col ors range fran b l ack,  to gray , to b l ue gray ,  but 
o range and b lack  mottl ed vari eti es are not rare .  The che rt wi thi n the 
Cal i fo n  Member usual l y  occurs i n  the l ower un i t  associ ated wi th sul f ides . 

A uni que aspect of the Cal i fon Membe r  chert i s  i ts vari atio n i n  strength 
or cons i s tency from the core to the outer port i o ns of the nodu les .  The 
centers of the pods  are fi brous and impossib l e  to work i nto stone tool s .  
When found on si tes , they are general ly mi stak e n  for early stage cores, 
when actu a l ly they shou l d be treated as exhau sted and di scarded cores . The 
outer darker port i o ns be ar a subconchoi da l  to conchoi da l  fracture, and eve n  
the thi nnest fl akes are opaque al ong the edge s .  The outer areas al so 
conta i n  concentr i c  ope n  fractures, wh ich often control i n i ti al reducti o n . 
The unseal ed fractures cause the chert to break away fran the fib rous core 
a s  concentric shel l s .  Artifacts of Cal i fo n  chert are mo re canmon al ong the 
southwest fl owi ng dra i nages wi thi n  the Great Val l ey Seque nce i n  New J ersey . 
D i scarded arti facts are canmon at si tes al ong the P i edmont and Coastal 
P l ai n  as thi s  chert occurs in qua nti ty wi thi n  the gl aci al  dri ft.  Outcrops 
are uncommon because the Cal i fon Membe r  i s  eas i l y  eroded and usua l ly 
underl i es val l eys occupied by ponds . Therefore quarri es  i n  this  member are 
rare . Most Cal i fo n  chert was gathered from gl aci al dri ft or from res idual  
so i l  wi thi n these same so l ution  val l ey s .  Chert mas ses occurri ng as a 
resi dual can be seen near Ca 1 i fon ,  New Jersey .  Becau se Ca 1 i fan chert i s  
extremely tough, reducti on  si tes often produce as many hammerstone spa� l s  
as chert fl akes . Arti facts of Cal i fo n  chert are uncommon i n  the Wal l k1 l l  
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R i ver Va l l ey .  Recovered art i facts are usua l ly  di agn os tic prepared and 
unprepared cores , and l a rge bi faces . Arti facts exami ned in arch ived 
col l ections bear a waxy pa tinati o n ,  and the surface col ors ca n approach 
o l i ve green .  The art i facts are al ways l i mo n i te encrusted from the 
oxi dat ion  of mi nute evenly di spe rsed sul fi des wi thi n  the che rt,  and the 
arti fact may i l l ustrate any number  of the physi c al ch aracteri stics 
descr i b ed above .  

Hamburg Member ( C l 2 l .  The Hamburg M embe r  of the L e i thsv i l l e  Formation i s  
best  exposed al o ng Wil dcat Rd.  i n  Frank l i n  N .J . ,  on a seri es of h i l l s i des 
south of Rt. 23 i n  Hamburg , N . J . ,  and north of Rt . 23 a l ong Scenic L ake 
R d . , in Hamburg , N .J .  

The chert occurs as a se ri es of conti nuous and di scont i nuous,  c lose ly
spaced beds,  from 1 i nch to 6 i nches i n  th icknes s ,  occurri ng between 
a l ternating dark green,  pi nk , and gr ay argi l l i c ,  fi nely- lami nated do l omi tes 
and i nfrequent sha l e beds .  The chert i s  ch aracteri stical ly black , but 
weathers to l i ght  b l ue and b lue-bl ack on the surface .  Un ique to the 
H amburg Membe r  chert are ve i nl ets of wh i te qua rtz , as wel l as open vugs 
l i ned wi th microcrys tal l i ne quartz . When the wh i te quartz ve i nl e ts are 
w i de l y  di spersed,  the chert appears to bear phe nocrysts.  When the qua rtz 
venati o n  i s  c l os e l y  spaced , the chert ap pears ba nded or dendri tic . Sul fi de 
i nc l u s i o ns are ubi qui tous i n  thi s  che rt .  Hamburg che rt has a vi treou s to 
waxy l us ter and i s  trans l ucent only when the wh i te quartz ve i nl ets are 
c oncentrated . Associ ated wi th thi s  member i s  a l ower un i t  of si l i c i fi ed 
dol omi te ,  wh ich  i s  homogeneous ,  spark l y ,  and occurs as thin  fl aggy beds . 

Smal l outcrop quarri es and screes are commonly devel oped wi thin th i s  
member and good exposure above ri ver val l eys i s  part of the reaso n .  Beds 
of the Hamburg Member ca n be steep l y  i n c l i ned , c reati ng easy access by 
s i mp l e  pry i ng techn i q ues . Hamb urg chert i s  very dense as i s  a ttes ted to by 
the great numbers of chert hammerstones fashio ned from thi s  materi al , wh i c h  
appear i n  arch i ved col l ecti ons . Where thick beds of th i s  chert occur ,  they 
a re usual l y  i ntersected by sets of ope n  and se al ed fractures . Open 
fractures appear to aid in  the quarryi ng process, but create some of the 
l imi tati ons wi thi n  the reducti o n  seque nce .  Often breakage in bi faces 
occurs al ong quartz l i ned vugs or unseal ed fractures . Di scarded arti facts 
i n  the early stages of reducti o n ,  the res u l t  of fa i l ure al ong fractures , 
are very common .  

T h e  Wal l ki l l Member ( C l 3 ) .  The base of the Wal l ki l l Membe r  i s  marked by a 
rather di sti nctive chert zo ne.  The chert occurs as beds up to 2 feet i n  
thickness ,  and cont a i ns che rtized al gal beds , pi soi d s ,  and si l i c i fi ed 
dol omi te . Broken pi eces commo nly exh ib i t a shardy appe arance , wh ich may 
represent a fos si  1 coqui na concentrateor a rub b  ly, brecci a ted chert zone .  
The nature of  the shardy c lasts i s  yet undeci de d .  Fres h surfaces are l i g h t  
gray and b l ack where the chert i s  concentrated , but weathered surfaces are 
b rown . 

A second chert zone occurs i n  the uppe r uni t  wh ich  i s  a sparkly coarse 
grai ned dol omite .  Here, thi n  stri ngers and wi spy beds of an opaque b l ack 
chert, sometimes as soci ated wi th sul f i des,  are commo n .  Above this occurs a 
zone of uni que pods of chert. The chert pods occur as concreti onary mas ses ,  
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from 1 to 20 i nches i n  di ameter,  and may be el ongate, el l i p so i dal , or  tube
l i k e  in form .  The texture ranges from g l a s sy to saccharoi dal , and the 
textural �ypes are di stinctly  zoned wi th in each mass .  Waxy, h igh ly  
l u s trous p1 eces are very commo n .  The  col ors range from dark b l ue-gray to 
l i ght  gray wi th pa tches of wh i te ,  and th i n  pi eces are often h igh ly  
trans 1 ucent. Concentr i c  col or  bandi ng and c lay s to ne cores are comma n ,  as 
wel l as ankeri te skel etal casts,  wh ich  confo rm to the concentric layeri ng 
of the chert . These pods are bes t  devel oped on the Rudi nski Farm,  south of 
P i n e I s l a nd ,  New York . Pol i s hed sections be ar ev i de nce of burrowi ng , and 
the outer surfaces of the pods have a h ide- l i k e  l e athery ap pe arance. Fairly 
d i s sem i nated rod-l i k e  and sphe rical mi c rofos s i l  materi al i s  occas io nal ly 
found in these pods . Conj ugate she ar fractures , unseal ed i n  most case s ,  
penetrate each pod . 

Quarries wi thin the Wal l ki l l Member occur on the the wes t  faci ng s l opes 
a l ong  the eastern marg i n  of the Wal l k i l l R i ver Val ley .  Qua rri es occur as 
outc rop work i n g s ,  sc rees , and conical shafts sunk into swampy so i l  at the 
base  of outcrops .  The Wal l ki l l Member usual ly occurs as a terrace above 
swamp areas , therefore acces s i s  l i mi ted . There i s  strong evi dence at 
a rchaeol ogical  si tes suggesting that Wal l ki l l chert is  he at-treated duri ng 
the cri ti cal reduc t i o n  proces s .  

Al l e ntown Formation  ( Ca l  

L imeport Member ( C al ) .  The chert wi thin the L imepo rt Member i s  most 
conspi cuous as chert i zed ool i te sequences . B ed s  are usual ly thin,  l ess  
than  3 or  4 i nches , but i nfreque nt concentrations of 8 or  9 i nches do 
occur.  S i l i c i fi ca tion  appears to fo l l ow the h igh ly  po rou s ool i te 
s equences , and when t h i s  faci es i s  l a te ral ly pe rs i stent, the chert beds can 
be traced for some di s tance . The contac t s  between chert-rich  sequences a nd 
the  adjacent dol omi te i s  often gradatio nal , and i n  many i ns tances the 
s i l i ca content dec reases outwards from a central zone of concentrati o n .  
The  a 1 g a  1 -ri ch sequences o f  the 1 ower and mi ddle  un i ts are often 
s i l i c i fi ed ,  and the si l i c i fication  appears to be determi ned once aga i n ,  by 
the amount of ava i l ab l e  poros i ty  or  ope n spaces wi th i n  the al gal structure 
( Bathurs t  1981 ) .  The mi ddle and uppe r  un i ts often contain  t h i n  stri ngers 
o f  chert as soci ated wi th sul fi des . The chert i s  usual ly b lack ,  becomi ng 
gray to b l ue-gray northward near Warwick,  N . Y .  Broken outc rop sampl es 
g l i sten from c l e aved ool i tes ,  but the matr i x  chert is  usual ly waxy or 
resi nous ,  depend i ng upon the concentration of o ol i tes . Th i n  sl i vers are 
u sua l ly  hi gh ly  trans  1 ucent to transparent, rev e al i ng the rounded form of 
the ool i tes,  but whe n  the ool i tes are concentrated, the chert may appear 
nearly opaque . Chert i zed oncoi d and pel l etal fac i es are ve ry common i n  the 
l ower two uni ts of the L imeport !�embe r .  

C hert-rich seq ue nces wi thin the L imeport Member are commo n ,  but chert 
i nfrequently occurs i n  the concentratio n  to be qua rri ed . Al so , much of 
L imeport Membe r  occupi es val l ey fl oors wi thi n the Wal l ki l l R iver  Val l ey .  
Quarri es i n  thi s membe r  are mo re common al o ng the souttwes t fl owi ng 
dra i nages of the P au l i ns K i l l ,  Mu sc onetc ong and P equest R ivers . A seri es 
o f  smal l quarri es occur i n  Wantage Towns h ip ,  near Hamburg , New J e rs ey .  
Great qua nti ti es of L i meport chert occur at s i tes i n  the Wal l ki l l  R iver 
V a l l ey,  indicating that l arger  quarri es or gr eat numbers of  smal l e r  outcrop 
work i ng s  do exi s t .  
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Upper A l l entown !�embe r  ( C a2 l .  The l ower un i t  wi th i n  the U ppe r Al l entown 
Memb e r ,  a mi cri tic do l om i te wh ich weathers l i ght b l ue , often conta i ns b l ack 
chert as thi n  beds and c l ots. The contacts between the ch ert beds and 
surroundi ng dol omi te are sharp bounda ri es ,  and beds are very thi n ,  concave 
upward s ,  and may occur as a se ri es of a l ternati ng ri b b ons and c l ots .  The 
chert i s  homogeneous vi treou s ,  and b l ack . Oftentimes se al ed fr actures 
cri s s-cross the chert, and these fr acture surfaces are sometimes coated 
w i th whi te mic ro-crystal l i ne qua rtz . 

The upper un i t  contai ns th i n  beds and seams of ool i tic chert. Th i s  chert 
i s  often b l ue-gray ,  and pos sesses a sugary to res i n ou s  l u s ter.  Fres h 
outcrop samp l es i l l u strate an unusual step- l ike  outer surface al ong beddi ng 
s urfaces . W i th i n  200-250 feet of the uppe r  contact of the U p pe r  A l lentown 
Member,  there i s  a zone of si l i ci fi ed al gal structures ( A i tk e n ,  1967 ) . 
These domal al gal  forms are banded wh i te and gray chert, and serve as 
excel l ent faci ng i nd icato rs . The al gal -rich beds are vi sib l e  at the 
Havens ' Estate as wel l as other l ocal i t ies not schedu l ed for thi s  fi el d 
t ri p .  W i th in  5 0  feet of the uppe r contact wi th the overlyi ng R ickenbach 
F o rmation  there occurs a seri es of t h i n  di sc ont i nuou s beds and rubb l e  zones 
c ompri sed of ribbon  che rt and che rt occurri ng as i r regu l a r  mas ses and 
c l ots . The rubb 1 e zones mark the begi n n i ng of an unconfo rmi ty wh ich can be 
traced from north of Warwick,  N . Y .  south to P h i l l i p sburg , N.J . These 
rubb l e  chert zones are rather extens i v e ,  the chert rang i ng i n  col or fran 
du l l  b l ack to l i ght b lue and wh i te convo l uted mas se s .  The c lasts are 
a l ways angu l ar ,  vuggy , and i nters tices in the surroundi ng dol omi te are 
f i l l ed wi th a dru ses  of wh i te qua rtz crys tal s ,  and fi ne gr ai ned wh i te 
quartz coats many of the chert c lasts.  Above the rub b l e  zo ne are  a seri es 
of thi n  to thick quartzi te beds . Where the qua rtz i te i s  abse nt, there i s  
occa s i o na l ly an ash-gray porcel a i n- l i k e  chert, wh ich  occurs as irregul a r  
mas ses .  

I n  the Vernon Va l l ey ,  there occurs a rather unusua l  chert wi thi n  the 
U pper Al l entown Memb e r .  The chert i s  l i ght b l ue ,  b l ue-gray ,  or ash gr ay 
and  occurs as fi ne ly  l aminated mas ses .  The l ami natio ns may repres ent 
rel i ct beddi ng features . The textur e  vari es from gl assy to sacch aroi dal 
w i th i n  a si ng l e  hand samp l e .  The g l a s sy l ayers conta in vacuo les  where 
euhedral  dol om i te rhombs have been di s l odged by weatheri ng .  The chert 
masses are al ways brecci ated and the dol omi te wh ich fi l l s i nters tices 
b etween chert masses is very coarse grai ned . I ndi v i dual beds may be 
greater than 12 i nches in thicknes s ,  and a myr i ad of di ffe rent col ors and 
textures can be obta i n ed fran a si ng l e  outc rop . These brecci as may be 
i ntrastratal and ge netica l l y  rel a ted to do l i ne fo rmation duri ng the 
deve l opment of the Knox-Beekmantown U nconformi ty ,  or rel ated to the 
unconfo rm i ty at the top of the Uppe r  A l l e ntown Member  (Kerens , 1988 ) . A 
s i mi l ar chert, fi ne ly  l ami n ated , brecci ated , ox b l ood red i n  col or occurs 
near the upper surface of the U p pe r  A l l e ntown Formatio n  at the Del aware 
Ri ver  bri dge on I-78  south of Easto n ,  Pennsy l va n i a .  

The uni que chert occurri ng wi th i n  the U p pe r  A l l e ntown Membe r  i n  Vernon 
V a l l ey appears to have supported a great number  of smal l outc rop quarri es . 
The presence of fi ne l ami nations w i l l a i d  i n  di s ti ng u i sh ing thi s  chert fran 
that of the Harmonyval e Member of the O ntel aunee Formation ,  which can al so 
appear l i ght powder b l u e .  There al so appears to be a cul tural preference 
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for the th i n  beds of b l ack chert occurri ng i n  the l ower un i t, as great 
numbers of proj ect i l e  poi nts ,  wh ich represent the Brewe rto n manifes tations 
a re fas h i o ned from th i s  chert . V i rtual ly al l of the rubble  zones are 
worked as outcrop qua rri es . Hamme rs tones and chert debi tage l i tter these 
outcrop surfaces . I t  i s  di fficu l t  to del i m i t  the bounda ri es of a qua rry 
wi th i n  the rubb le  zone because the chert i s  di scontinuous and wo rk i ngs may 
occur over a great di stance al ong str i k e . 

The Ri ckenbach Formation ( O r )  

L ower Member (Or1 ) .  The chert wi thin  the 1 ower membe r  al ways occurs as 
t i ghtly wel ded brecci a ted masses of ang u l a r  to sub-ang u l a r  c lasts .  The 
chert beds are di scont i nuous masses up to 100 feet in l e ngth and may atta i n  
th icknesses of  up  to 3 feet. The chert i tse l f  occurs as  transparent to 
opaque b l ack c l a s ts wel ded into a matri x  of trans l ucent to opaque l i ght 
b l ue to dark b l ue gray chert matr ix . Occa s i o nal ly, enti re chert beds are 
l odged w i th i n  the brecci ated mas ses , and broken beds and c l a s ts can often 
be re- fi tted . I n  some ins tances , the wel ded fragme nts,  appear to b lend 
i nto each other cau s i ng a col or grada t i o n  wi thout gr a i n  boundari es .  A 
s impl e hand samp l e  of th i s  l a tter vari ety may exh ib i t  co l or  vari ation  from 
1 i gh t  gray to b l a c k .  More often, the matrix  che rt i s  dul l opaq ue gray and 
the chert cl asts  are vi treous opaque b l ack mas ses .  The phy s i cal attributes 
of the chert brecci a vari es from outc rop to outc rop , and the mo s t  
s pectac u l a r  exampl es occur i n  D eKay ' s  Haml et, V ernon Val ley ,  New Jersey .  
A t  this  l oca tion  the chert c lasts are usua l ly embedded i n  a coarse 
dol omi te .  

A t  D eKay ' s  Haml et ,  s i n g l e  chert c l a s ts were ap pa rentl y separated from the 
dol omi te matr ix  before manufacturi ng i nto stone too l s .  At other l oca tio ns , 
t h i s  i n i t ial sort i ng process i s  not neces sary .  The chert from the l ower 
membe r  makes i ts prese nce i n  the arch aeol ogi cal records as great quant i t i es 
of  unprepared cores . When bi faci al ly  prepared pi eces are found , they 
u sua l ly  i l l u strate the brecci ated fo rm ,  and the wel ded c lasts ap pe ar to 
o ffer l i ttl e probl em to the manufacturer.  Mos t art i fact s exh ib i t a mottl ed 
appearance. 

The H ope Membe r  ( O rz ) . The chert wi thin  the H ope Member  occurs in two 
d i s t i nct zones . The l ower chert zo ne or 7 i nch che rt s  i s  a seri es of 
d i sconti nuous beds 3 to 6 feet i n  di ameter and up to 6 i nches i n  thicknes s .  
A t  some l ocati ons , between 3 to 5 o r  a s  many a s  7 chert zones are present. 
The beds are usual l y  convex upwards and are b l ac k  to dark b lue i n  col or.  
H an d  samp l es are h i ghly vi treou s ,  trans l ucent and may contai n  fi ne 
l ami nations or ooi ds . An al gal ori gi n fo r th i s  chert has been suggested 
( pers . comm. N . J . Geol ogical  Survey ,  1988 ) . Above th i s  i s  yet another 
chert zone compri sed of th i n  wi spy convex upward beds,  as 'llel l as c l ots ,  of 
chert.  T h i s  chert i s  dark bl ue-gray ,  trans l ucent to trans parent i n  th i n  
s l i vers and wi l l  exh i b i t very fi ne dark col o red l ami nations . S i l i ci fi ed 
domal al gal structures are al so associ ated wi th t h i s  memb e r .  

Actual  quarri es i n  the Hope Membe r  are uncommo n ,  a s  thi s  member i s  eas i l y  
e roded and often occurs i n  l ow s11ampy areas . The th i n nes s of the beds and 
1 ow rel i ef l ead to the occurrence of smal l outcrop qua rri es devel oped al ong 
s tr i k e .  
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The C rooked Swamp D o l omi te Faci es ( O r3 ) .  The sugary l i gh t  b l ue dol omi te of 
the Crooked Swamp Do ! om1 te Faci es contains chert i n  several di fferent 
fonns . At some l ocations great mas ses of s i l i c i fi ed do l om i te occur.  The 
chert appears to di srupt beddi ng and is often cros s-h atched wi th 
m i c rocrystal l i ne quartz occurri ng in  the fracture spaces . These che rt 
mas ses can be several feet  in  di ameter and thickness, and ca n be eas i l y  
traced al ong str i k e .  The chert i s  1 i ght gray to b 1 ue gray ,  i ts texture i s  
v i treous , and i ndi v i dual seams are rarely greater than 1 o r  2 i nches i n  
th ickness .  The who l e  mas s  has a gn arled ap pe arance. 

A seco nd vari ety occurs as thi n  wi spy beds , c l ots and al gal rep l acements .  
Occasi onal ly thi c k  beds contai n i ng chert i f i ed ool i tes wi l l  occur. Thi n 
sp l i nters of the bedded chert often wi l l be h igh ly  transl ucent to 
trans parent and exh ib i t  fi n ely  layered dark lami n ations . 

Chert wi thin  the C rooked Swamp Faci es rarely 
as to warrant the devel opment of quarri es . 
sc rees can be traced al ong str i k e .  

occurs i n  such concentration  
Sma 1 1  outc rop qua rri es and 

The Epl e r  Fonnation ( O e )  

B ranchv i l l e  Membe r  ( O e1 ) .  A thick che rt seque nce occurs at the base of the 
B ranchv i l l e Member .  At the Lake  I l l i ff secti o n  (Markewi cz  and Da lto n ,  
1977 ) the lowes t chert beds are dark b l ue to b l ue-b lack and conta in  a fi n e  
venation  of l i ghter b l ue che rt .  The beds atta i n  a thicknes s of up to 1 
foot and may be l a teral ly conti nuous ove r  sub s tant i al di s tances . At the 
n ea rby Harmonyval e section ,  the l owes t chert beds are opaque b lack wi th a 
b rown venati o n ,  up to 1 foot thick , and l a teral ly di sconti nuous .  Above 
thi s  zone, there are sporadi c occurences of a seri es of ash gray porcel a i n
l i k e  chert beds, wh ich  are fi nely laminated , opaque , may contain  sul fi des , 
and  are present as di sconti nuou s beds up to 6 i nches th ick .  Thi s  chert 
a l so occurs as convol uted masses and i nfi l l i ng s  wi th i n  so l u t i o n  features,  
where i t  attains  a g leam i ng wh i te porcel a i n- l i k e  l us ter and col or.  Above 
thi s  zone occur beds and l e nses of a di s ti nctive orch i d  to lavender col ored 
chert , wh ich  may cont a i n  ool i tes ,  and i s  often associ ated wi th al gal -rich 
b eds . The chert i s  h igh ly  transl ucent and · brecc iated mas ses are commonly 
encou ntered. I n  some i ns tances bou di ns of l avender chert occur ,  and 
beddi ng  pl ane sl ab s  i l l u strate soft-sedi ment boudi nage  structures . 
Common l y ,  the l avender chert wi l l  grade l a teral l y  i nto a whi te trans l ucent, 
waxy chert, which  conta i ns vacuo l es whe re do l omi te euhedra have weathered 
out.  Thi s  vari ety can atta i n  extreme wh i tenes s ,  and near transparency, or 
occur as brecci ated masses al ong wi th l avender fragments. Occas io nal ly 
l avender and wh i te b recci a ted masses are found l i gh tl y  wel ded ,  wi th coarse 
dol omi te and sphal eri te i nfi l l i ngs between c l a s ts .  Above th i s  zone occur 
i ntenni ttent dark maroon l aminated shal e beds , wh ich  appe ar to mark the 
transi ti o n  i nto the B i g  Spri ng s  Member.  The maroon shal es  and much of the 
l ower u n i t  of the B ranchv i l l e Member can be h igh ly  s i l i ceous and break wi th 
a conch o i da l  fracture. 

A l l the vari eti es of chert described above are quarri ed i n  the Wal l ki l l 
Ri v er Va l l ey .  At some archaeo l ogi cal  s i tes i n  Sus sex , N .J . ,  enti re 
assemb l ages of art i facts can be prec i sely provenanced to a seri es of 
outcrop quarri es i n  a s i n g l e  ravi ne or h i l  ! s i de .  At the Haven ' s Estate 
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a l ong the Beaver Run Creek , al l the l i thic  resources mentio ned above are 
mi ned in one smal l rav i n e .  Countl ess sca ttered smal l outcrop quarri es 
occur al ong str i k e ,  each mark i ng the l ocati o n  of a concentration of wh i te 
or  1 a vender chert . Arch ived col l ect ions have shown that a cul tural 
preference has been toward the wh i te and lavende r chert. These c ol l ecti o ns 
exh ib i t  a Lamoka- l i ke  proj ect i l e  po i nt fo rm which i s  characteri stical ly  
fash i o ned from the wh i te chert .  At  the Harmo nyval e sect i o n ,  a one-hal f 
mi l e  traverse al ong str i k e  in  the Branchvi l l e Member has al l owed the 
di scovery of more than 20 smal l outcrop quarri es . Al ong qua rry wal l s ,  i n  
the po rce l a i n- l i k e  chert beds , there i s  i ndication  of heat treatment of the 
chert, wh i ch turns the chert a dark brown , tan,  carmel to nearly maroon. 

B i g  Spri ngs Membe r  (Oez ) . The prev i ous ly  desc ribed l avende r and wh i te 
chert beds can al so be found i n  the B i g  Spri ng s  t4ember ,  where they usua l ly 
o ccur as brecci a ted mas ses .  At the Harmonyval e sect i o n ,  an al ternati ng 
maroon and wh i te chert occurs . Th i s  chert i s  v i treou s ,  sl abby ,  and may 
represe nt the si l i c i fi ed equi val ent of the uppe r  maroon shal e i n  the 
B ranchv i l l e  Member.  The beds are nearly 1 foot thick i n  p l aces . Above the 
maroon chert i s  a un ique j ade green chert wh ich  occurs as th ick and thi n  
b eds , up to 8 o r  9 i nches thick and i t  contai ns numerous vacu o l es where 
dol  ami te euhedra have been di s l odged . Much of the Big S pri ng s Member i s  
h i g h l y  si l i c i f i ed .  

A s  prev i ously described,  wherever the wh i te and lavender chert occurs i t  
i s  mi n ed out, and the B i g  Spri ngs Member c ontains  many sma l l quarri es . The 
maroon chert can be eas i l y  confused wi th heat-treated P ennsy l va n i a  jaspe r  
from the Hardysto n  Formati o n .  Proj ect i l e poi nts o f  the Broads pe ar 
Tradi t i o ns , fashioned from the green chert beds have been l ocated i n  
arch i ved col l ections .  Once this  chert i s  seen i n  hand sam p l e ,  i t  shou l d  
not be confused wi th the N ormanski l l  chert . 

Lafayette Member ( Oe3 ) .  Di scontinuous beds of a steel b l ue-gray chert 
occur at the top of the L afayette Membe r .  The chert i s  fi nel y l am i n ated , 
h igh ly  l us trous and occurs i n  beds up to 8 to 10  i nches thick.  Th in  
s p l i nters are trans l ucent on  the edge . Occas i o nal ly, vacuo les  are present 
i n  thi s  chert, where dol omi te rhombs have weathered out .  On Skul l I s l and,  
south of P i ne I s l and,  New York ,  a l i ght  b l ue and gray mottl ed chert occurs 
i n  the L afayette Member .  The col ors ap pe ar convo l uted and may represent 
o ri gi n al bi oturbat i o n  structures . 

Quarri es wi thin  the L afayette Member are rare. D i sl odged beds are 
noti ceab l e  when one work s al ong strik e .  Outcrop work i ngs are u sual ly smal l 
and  arti facts fas h i oned from the gray chert wi l l  exhibi t f i n e  l ami nations . 
The b l ue-gray chert bed on Sku l l I s l and i s  so di sti nctive that Stage I I  
b i faces have been provenanced from 10-15 mi l es away back to thi s  one 
parti c u l ar  bed of chert. 

O ntel aunee Formati on  ( O o )  

B eaver R u n  Member ( Dol l ·  The greatest concentration of chert i n  the reg i o n  
occurs 1 n  the Ontel aunee Formati on and parti cu l arly i n  the Beaver Run 
membe r .  At the Harmonyval e secti o n  the fi rst vari ety of chert occurs 
approxi mately 75 feet above the base of the formati on .  Th i s  chert occurs 
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as great mas ses up to 3 or 4 feet i n  thicknes s,  wh ich appe ar to di sru pt 
b eddi ng . The chert beds are di scont i nuo u s ,  and can be traced al ong strike  
a s  a ser i es of  hummocky l edges . The chert i s  du l l  opaque bl ack to 
tran s l ucent gray, highly po rous and rugose , appe ari ng much l i ke the l ower 
c hert uni t  of the Crooked Swamp Do l omi te Fac i es .  Occasional 
m !c rocry s ta l l i ne quartz i s  vi s ib l e  in vugs and pockets, and brecci ated , 
1 1  ghtly wel ded masses are common.  The texture of the chert i s  further 
modi f i ed  by penetrative c l e avage wh ich cr iss-cros ses the chert, and creates 
quartz - l i ned fractures . Th i s  chert i n  general i s  desc ribed as gnarl ed . 

A sec ond zone of chert occurs in  the mi d d l e  un i t  as a seri es of di sti nct 
b eds wh ich  can be 50 feet i n  thicknes s at the Harmo ny val e sect i o n .  At the 
P arl i n s '  K i l l L ake section  these beds are up to 2 feet thick and 150  feet 
1 ong and at Beaver Run ,  they are up to 6-8 feet thick . The beds appear to 
p i nch and swel l ,  occasio nal ly occur as convex upwards pods , are al ways dul l 
gray to b l ack ,  posses s a pi tchy , dul l to l u strous texture,  and may occur 
as mottl ed and res i nous vari eti es . Thi s chert bears a pecu l i ar petrol eum
l ik e  or sul phurous odor whe n  struck,  as does the surroundi ng do l om i te .  
O rgan i c  ha l os and dark spl otches are commo nl y  present i n  the chert of the 
mi dd l e  un i t .  The uppe r un i t  i s  usual ly devoid of chert beds , but when they 
do occur ,  they are usua l l y  l i ghter i n  col or,  and pos se s s  mo re of the 
phy s i c a l  attributes of the Hanno nyval e Membe r  chert .  

The archaeo l og i st shoul d  pay pa rticu l a rl y  c l ose  attention  to the prese nce 
of the O ntel aunee Formation .  By far ,  the l arges t  qua rri es i n  the Wal l ki l l  
R iv e r " V a l l ey are devel oped in  the Beaver Run Membe r  of the Ontel aunee 
F o rma t i o n .  Quarri es al o ng the P au l i ns '  K i l l ,  Beaver Run C reek , and the 
Wal l ki l l River may be 300  feet i n  l e ngth .  The qua rri es a t  the Harmonyva l e  
secti o n  are a str i ng of smal l e r  work i ng s ,  a s  many a s  50  i n  the Beaver Run 
Memb e r ,  which  stretch fo r 2 , 000 feet al ong str i k e ,  wherever the ch.ert 
c oncentrates . The quarri es themsel ves  are characterized by countl e s s  
c o n i c a l  pi ts and excavations paral le l  to beds .  Oftentimes ,  l a rge beds are 
enti rely di s l odged, and tree fal l s in the quarri es i ndi cate that the 
deb i tage occurs to a cons i de rab l e  depth. The ground i s  general ly l i ttered 
wi th quartzi te hammerstones and anv i l s ,  some of wh ich wei gh u p  to 75 to 100  
pounds . Chert debi tage , evi de nce of ve ry earl y stage reduction i s  
everywhere.  Very i nfreque ntly, l a te stage bi faces and fa i l ed obj ects occur 
a l ong the quarry face , al o ng wi th pot te ry .  

Hannonyva l e Member ( Oo2 ) .  The trans i tion  i nto the Harmony val e Member i s  
marked by the appearance of l i ghter-col o red vari et i es of chert; firs t  dark 
b l ue gradi ng upwards to a se ri es of rhyt hmic  beds of l i ght  b l ue che rt . 
Occa s i o nal l y ,  dark and l i ght  gray wi th red mottl ed vari ties are present but 
the l i gh t  b l ue predomi nates over al l .  The chert is  usual ly homogeneou s ,  
l ac k i n g  vacuo l e s ,  l ami natio ns o r  any type of i nc l us i o ns .  The b l ue color i s  
consi stent throughout and beds are up to 8-10 i nches thick . When 
b recci a ted masses occur ,  the c l a sts are general ly very l i gh t  col ored and 
n early the co lor  of the matrix  chert . Orga n i c  hal os and spl otches may be 
present and c l eavage may penetrate the chert beds, renderi ng them fractured 
a l ong di sti nct f l at p l anes . Sometime s ,  the i nfi l l i ng al ong c l e avage pl a nes 
i s  l i ghter col ored. At the Sarepta Quarry ,  near Hope , New Jersey, the 
Harmonyva l e  chert occurs as convex upward pods, of b l ac k  chert, 5-8 feet 
i n  di ameter, 6 i nches thic k ,  and conta i n  fl oati ng qua rtz gra i n s .  
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Mottl ed dark and l i ght b l ue vari eti es are common i n  the l ower po rtion  of 
the member .  

The  Hannonyval e Membe r  was apparent ly  h igh ly  sought after, pos sib ly 
because of i ts general cons i stency . In  l oca tions where both the B eaver Run 
and Hannonyval e Membe rs are present, the Beaver Run Membe r  i s  often 
negl ected in favor of the Hannonyval e Member.  Because the chert of the 
Hannonyva l e  Membe r  i s  restricted to fewer and th i n ner beds , the quarri es i n  
the B eaver Run Member appear to be more extens i v e .  In  l oca tions where both 
members exi st ,  such as at Beaver Run Creek and Hannonyval e ,  the primary 
focus of quarry acti vi ty appears to be the Hanno nyva l e Member.  The bolo 
members are adj acent to each other and therefore the quarri es general l y  
i nc l u de both members . Chert of the Hanno nyval e Membe r  i s  apparentl y 
preferred for the Laurent i an Tradi tion  of stone to o l  mak i ng .  At the 
P h i l l i ps Estate , a smal l quarry, approxima tely 75 feet by 3 0  feet, was 
devel oped in the Harmonyval e Member.  The si te i nc l udes mounds of tail i ng s  
a n d  a rock-cut shaft fol l owi ng a s i x  i nch thick chert bed , wh ich di ps al ong 
wi th beddi ng approxi mately 47 ° NW . The Hannonyvale  section  al so i ncl udes 
some extensi ve worki ngs in the Hanno ny val  e Member.  The Ontel au n ee 
F onnati o n  wi th i ts numerous chert beds often occurs i n  areas of higher 
rel i ef .  Because the Hanno nyval e Membe r  occurs stratigrap h ical ly further up 
secti o n ,  i t  usual ly has recei ved more eros i o n ,  and h i l l s i des  are often 
l i ttered wi th tai l i ng s ,  rende ri ng th is  member very noticeab l e  i n  the fi el d.  

REFERENCES CITED 

A i tken , J .  D . ,  196 7 ,  C l a s s i fi cation  and Envi ronmental S i gn i ficance of 
C ryptal gal L imes to nes and Dol om i tes , wi th I l l ustrations from the Camb rian 
and  O rdov i c i an of Southwestern A 1 berta: J ournal of Sedi mentary Petrology, 
Vo l . 3 7 ,  No .  4 . ,  p. 1 163- 1 17 8 .  

Baker,  D .  R . , and B uddi ngto n ,  A . F . ,  1 9 7 0 ,  Geol ogy and magneti te depos i ts of 
the Frank l i n  Quadrang l e  and part of the Hamburg Quadrang l e ,  New J ersey :  
U . S .  Geo l og ica l  Survey P rofes sional  P ape r 638 , 7 1  p .  

B athurst, A. K . ,  1981 , D evel opments i n  S edimento l ogy, v .  12 ,  C arbonate 
Sediments and The i r  D i agenes i s .  

Canace, R. , 1988, New J e rsey Geo l ogi cal  Survey ,  Gel og ical Map Seri es 88-1 , 
The  Hamburg Quadrang l e .  

C ros s ,  D . ,  1940,  Arch aeol ogy of New J ers ey , v .  1 ,  Arch aeol og i cal Soci ety 
o f  N ew J ersey, New J ersey State f.1useum, Trento n .  

Hobson,  J .  P . ,  J r . ,  1963 , Strati grap hy of the B eekmantown Group i n  
S outheastern Pennsy l vani a, Commo nweath of Pe nnsy l van i a, Depa rtment of 
Envi ronmental Resources . 

l - j 



c j 

I 
1 

. J 
I 

J 

Kerens , C . , 1988, Karst-Control led Reservo i r  Heterogenei ty i n  E l lenburge r 
Group C arbonates of Wes t Texas ,  The Ameri can  Associ atio n of P etroleum 
Geol ogi sts Bu l leti n ,  v .  7 2 ,  No . 1 0 ,  p. 1 16 0- 1 183 . 

Khal af,  F .  I . ,  1988, J ournal of Sedi mentary P etrol ogy, v .  5 8 ,  No .  6 .  
p .  1014-1022 . 

Markewi cz ,  F .  J . ,  1967,  Geol ogy of the H i gh Bridge quadrang l e ,  N . J  . 
Bureau of Geol ogy and Topograp hy ,  unp ub l i s hed Bul letin  6 9 ,  1 37 p .  

Markewi c z ,  F .  J . ,  and Dal to n ,  R . , 1973 , S tratigrap hy and S tructure of the 
B ranchvi l l e ,  Frank l i n ,  Hamburg, Newton East, Newton Wes t, P i ne I sl a nd ,  
S tanhope , Tranqui l i ty ,  Un ionv i l l e ,  and Wawayanda quadrang l es ,  Geo l ogic  
Overl ay Sheet 22,  N . J . Dept .  of  Envi ronmental Protecti o n, Bur eau of 
Geol ogy and Topography .  

, 1 974,  Subdi v i s ion  of the Lower Ordov i c i an E p l e r  Fo1111ation i n  New 
. J J ersey ( abs . ) ,  Geo l og i ca l  S oci ety of Ameri c a ,  Northeastern Mtg . , 

Ba l timore, Md. 

, 1 9 7 7 .  Strati graphy and Appl i ed Geol ogy of the Lower Pa l eozoi c 
Carbonates i n  Northwestern N ew J ersey , Gui debook for the 42nd Annual F i el d 
C onference of Pennsy l vani a Geol ogi sts, October 6-8,  1977 ,  Pennsy l va n i a  
Bureau of Topographic and Geo l ogic  Survey, Harri sburg , P a . , 1 15 p .  

O ffi el d ,  T .  W . ,  196 7 ,  Bedrock Geol ogy of the Gos hen-Greenwood Lake Area, 
N . Y .  Map and C hart Seri es N umber 9 ,  New York State Mu seum and Sci ence 
S erv i c e .  

Read , J .  F . , 1985 , Carbonate P l a tfo 1111 Faci es Mode l s ,  The American 
A ssoci ation  of P etro l eum Geol ogi sts Bul leti n ,  v .  6 9 ,  No . 1 . . 

R i tch i e ,  W .  A . , 196 5 ,  The Archaeol ogy of New York State, Garden C i ty  P res s .  

S ande rs , J . ,  1983 , Re i nterpretatto n of  the S ubsurfac e S tructure of  the 
Mi ddl etown Gas Wel l ( C ram-Wel l s ,  Inc . 1 Fee)  i n  L i g h t  of Concept of Large
Scal e B eddi ng Thru sts,  No rtheastern Geol ogy, v .  5, No . 3 & 4 .  

Schrab i sch , M . ,  1915 , I ndi an  H abi tations i n  S u s sex County ,  New J e rsey, Bul . 
1 3 ,  Geo l og i c al Survey of New J ersey . 

S l os s ,  L .  L . ,  1963 . Seque nces i n  the Crato nic I nteri o r  of North  Ame rica , 
Geo l og i cal  S oci ety of America Bul letin ,  Vo l . 74 ,  p .  93- 1 14 .  

Wel l er, S . , 190 0 ,  Descri pti o n  o f  Camb r i a n  tri l ob i tes from New Jersey, N . J .  
Geol ogical  Survey ,  An nual Report for 1899 , p .  47-5 3 .  

Wherry ,  E .  T . ,  1909 , The early P al eozoics  of the Leh igh  Val l ey di strict, 
P ennsy l vani a ,  Sci ence, v .  6 6 ,  p. 819-83 3 .  

W i l son,  J .  L . ,  1962,  Upper Camb ri an Strati graphy i n  the Central 
Appal achians,  Bul l eti n of the Geo l ogical Soci ety of Ameri ca,  v .  63,  
p .  265-322 . 

255 



256 

Zadn i k ,  V .  E . , and C arozzi , A. V . ,  1963 , Sedi mentation cyc l i q ue da ns l e s  
dol omi es du Camb r i e n  supe ri eur de Warren County ,  New J e rsey ,  USA, 
I ns t i tut National Genevoi s,  Bu l l eti n ,  v .  6 2 ,  p . 3- 5 5 .  

ACKNOWLEDGmENT 

The wri ter wou l d  l i ke to expres s h i s  appreci ation to P rofes sors R. M .  
F i nks and B .  C .  Schreiber of Queens Col lege fo r the i r  cri tical rev i ew of 
the manuscri pt .  I waul d l i ke to thank Robert Canace  of the New Jersey 
Geol ogical  Survey ,  Ri chard Da lton ,  Don Monteve rde and Greg Herman of the 
N ew J ersey Geo l ogica l  Survey fo r the i r  ki nd support and gui da nce through 
the mappi ng stages of thi s  proj ect . The wri ter woul d al so l i ke to thank 
F rank Markew i cz fo r h i s  fi el d assi stance and conti nued support of the 
r esearch . The Exp l orers ' C l ub of New York and S igma X i  Founda tion of New 
Have n ,  Connecticut provided fi nanci al  suppo rt .  I thank Dori s F l e i schmann 
for preparati o n  of the manuscri p t .  

ROAD LOG FOR THE STRATIGRAPH I C  RELEVANCE AND ARCHAEOLOG ICAL POTENTIAL OF 
THE CHERT-BEARING CARBONATES WITHIN THE KI TTATI NNY SU PERGROUP 

C UMULAT IVE  
M I LEAGE 

0 . 0  

1 9 . 4  
2 0 . 3  
2 1 . 1  

M ILE S FROM 
LAST PO I NT 

0 . 0  

19 . 4  
0 . 9  
0 . 8  

ROUTE DESCRIPT I ON 

From C hester, New York ,  take Route 94 south 
to DeKay Road , in Vernon Val l ey ,  New J ersey 
Make a r ight  turn onto D eKay Rd .  
Make a l ef t  turn onto P ri c e  Rd .  
STOP 1 i s  the P al eokars t  fe ature on right. 
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F i g .  2 Map of the General S tu dy Area dep icting fi el d tri p  l ocal i ti es i n  
open ci rcl es . 
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STOP 1 .  PALEOKARST FEATURES AT DeKAY ' S  HA��LET ( F i g .  3 ) .  

The pal eokarst features at D eKay ' s  Haml et are un ique fo r several reaso ns . 
They are c learly v i s i b l e  on the Wawayanda topogr ap hic  atl as she et, and are 
outl i ned in F i g  ( 3 ) .  The si ng l e  ho l e- l i k e  depres sions are of great areal 
extent, and the l i kel i hood of di scoveri ng mo re in the vi c i n i zy  is ve ry 
good . The infi l l i ng wi thin the i nverted depres sions contains much more 
chert than is  seen at other 1 oca tio ns . The fe ature res ts on the U p pe r  
�!ember of the Al l entown Formati o n .  To the wri ter ' s knowledge ,  thi s  
represents the deepest penetration of the Knox-Beekma ntown eros i o nal event 
i n  th i s  area. 

A l ong P ri ce Road ,  the Al l e ntown Formation is poorly exposed and i s  
v i si b l e  as th ick ly  bedded coarse gr a i n ed blue dol omi te wi th thin  beds and 
wi sps of b l ac k  ool i te chert . C ap pi ng the U p pe r  Al l e ntown i s  a che rt 
sequence of vari ab l e  thicknes s .  Sawed sl abs of chert from the Price  Road 
outc rops have yi el ded both al gal rich beds and sl abs wi th a structur el ess  
form. The chert sequence cap pi ng the Al l e ntown at  D eKay ' s Haml et may 
r ep resent al gal beds i n  some l oca tions ,  wh i l e  i n  others the chert may 
represent a si l crete (Khal af,  1988 ) .  Above thi s  zone i s  the extens ive 
rubb l e  of the pa l eokarst fe ature.  Chert c lasts can be very l a rge and the 
r efi tti ng of chert c l asts,  b l ocks , and beds wi th i n  a s i ng l e  b l ock of kars t 
i nf i l l i ng dol omi te i s  eas i l y  ac compl i s hed . The infi l l i ng be tween chert 
c l asts and i nd iv i dual do l omi te b l ocks is a very coarse grained bu ff 
dol omi te . 
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F i g . 3  Outl i n e  of P al eokarst Feature,  DeKay ' s Haml et, Wawayanda Qua ndrang l e  
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The chert c l asts appear to be representative of the Hope Member and the 
Crooked Swamp D o l omi te Fac i es of the R ickenbach Formatio n .  At a ne arby 
l ocati o n  al ong Owen ' s  Statio n Rd .  i n  Wantage Towns h i p ,  a simi l a r  che rt 
b recci a conta i ns the prese rved remai ns of cys to i d - l i k e  orga n i sm s .  

I n  the surroundi ng val l ey ,  the outc rop s of the U ppe r Member  i nc l u de a 
di st inc t  i ntrastratal brecci a zone wi th si l i ceous i nf i l l i ng .  The chert 
horizons  may represent the rema i ns of a vast dol i ne sys tem wh ich pe netrates 
the A l l e ntown Formation  and creates a pl exus of brecci a zones wh ich may be 
geneti c a l ly  rel a ted to the vast subaeri al feature be i ng vi ewed at the f i rs t  
s to p .  T h i s  un i q ue chert brecci a and s i l i c i f i ed infi l l i ng has not been 
e nc ountered el sewhere in the val l ey,  and recent fi el d ev i de nce suggests  
that  in  the Vernon Val l ey ,  the karstification  may proceed down as  fa r as 
the L i meport Membe r  of the Al l e ntown Formati o n .  Vi rtual ly al l of the fa rm 
f i el ds i n  DeKay ' s Haml et  show exposed beds of the brec ci a  and the l am i n ated 
i nf i l l i ng described under the U pper A l l e ntown Memb e r .  S imi l a r l ami n ated 
chert beds and brecci ated zones are vi s i b l e  i n  the B i g  S pri ngs Member  of 
the Ep 1 e r  Formati o n  but these do not bear the co 1 or ch aracteri s ties of the 
Upper A l l entown t�embe r  chert .  The refore i t  i s  l og i c al to as sume that the 
proce s s  of s i l i c i fication  and brecci ation i s  s imil ar i n  bot h  case s .  

T he pal eokarst feature appears to have prov i ded qua nt i ti es of che rt to 
Arch a i c  as wel l as Wood l a nd Age grou ps of hunter-gatherers . The work s hops  
and  screes have a di fferent character about them becau se the qua rryi ng 
proce s s  is  un l i ke  other l ocations . Here, large ang u l a r  ch e rt c l a s ts are 
worked free from the surround i ng dol omi te ,  i ns tead of mi n i ng a si ng l e  
c onti nuous bed of chert as at other l ocatio ns . In  addi tion,  the arch ived 
c oll ecti o ns from the area exh ib i t di agnos tic proj ecti l e poi nts whose 
overal l mo rp ho l og i es are stati stical ly di ffe rent from cul tural ly simi l a r  
s tone  tool i nvento ri es from neig hbori ng areas . Th i s  me asurab l e  di ffe rence 
i n  phy s i ca l  attr i b utes may be l i nked to the i nd i v i dual art i sa n  or to the 
p hy s i c a l  propert i es and l i m i tations of the chert .  The wri ter fe el s the 
l atter reason may be mo re important at t h i s  l oca tio n .  

The  brecci a zones desc ribed above crop out on nearby fa rm fi el ds and al l 
h av e  been quarri ed for the i ntrastratal brecci as and s i l i ci ou s  i nf i l l i ng s .  

2 2 . 8  

3 2 . 8  
3 3 . 6  

1 . 7  

1 0 . 0  
0 .8 

Retrace route back to Rt.  94 , make r ight  and 
cont i nue sout h  to Beaver  Run Rd .  
Make r ight  turn o nto Beaver  Run Rd. 
Travel  wes t  to the P a i ge Farm on the right.  
STOP 2 i s  the  pal eokars t  feature al ong Beave r  
Run R d .  and a chert quarry i n  the Ontel aun ee 
Formation i nvo l vi ng a trave rs e  endi ng 0 . 2  mi . 
wes t of the wel l house at t he bend i n  Beaver  
Run Rd .  

STOP 2 .  THE PALEOKARST AT THE BEAVER RUN .  

The traverse at Beaver Run beg i ns i n  the Hope Member  of the Ri ckenbach 
Format i o n ,  wi t h  the Lei thsvi l l e and A l l e ntown Formati o ns beh i nd you 
to the east ( F i g .  4 ) . Promi n ent wi thin  the Hope Member i s  a s i l i c i fi ed 

259 



260 

i ntrafo rmational congl omerate , i n  wh ich  both rounded c lasts as wel l as 
matr i x  have been si l i c i fi ed .  Th is  i ntrafo rmatio nal cong l omerate i s  al so 
v i s i b l e  al ong the eastern edge of the Haven ' s  Estate, and i n  the R ichter 
Estate ( se e  F i g .  4 ) .  The beds are i nc l i ned to the northwes t and the 
i ntraformatio nal congl omerate has been i nterpreted by some to represent the 
b ase of an extens i v e  pa l eokars t sys tem . The pa l eokars t i s  fi rs t vi sib le 
wi t h i n  the B ranchv i l le  Member of the E p l e r  Forma tion,  whe re the do l omi te i s  
b recci ate d  and re-cemented i n-si tu .  When this  occurs wi thin the B i g  
Spri ngs and Lafayette Members of the E p l e r  Forma tio n,  the  so l ution  crevi ces 
c ontai n  a laminated green argi l l i c  i nf i l l i ng ,  wh ich  occasi onal ly bears 
euhedral pyrite .  Farther up-sect i o n  the topograp h ica l ly i nverted ka rs t 
i nfi l l i ng i s  vi s i b l e  to your ri ght.  The feature stands 180 feet i n  
e l evation  above the roads ide ,  and i s  prom i n ent a t  the 700  f t .  contour 
i nterval in F i g .  4 .  The eastern hal f of the feature i s  devel oped wi thin  
the  E p l e r  Formatio n .  The di sl odged and overturned mas ses of dol omi te i n  
the eastern port i o n  of the fe ature are de rived from the B i g  Spri ng s and 
Lafayette Members . 

F i g .  4 The P al eokarst Feature and 
Preh i sto ri c  Chert Quarry al eng the 
B eaver Run  Road Traverse 

Mi dway throu gh the pal eokars t  
feature, l arge  b l ocks of che rt
b e ari ng do l omi te , derived from the 
B eave r  Run Memb e r  are vi s ib le  as a 
s tack of di sari entated re-ceme nted 
b l ocks . The s l abs may represent 
t he col l ap sed roof structure of the 
kars t sys tem . ' The pal eokars t  i s  
best devel oped wi thin  the Lafayette 
Membe r .  The ev i dence for kars tif i
ca tion wi thin  the Ep ler  Forma tion 
is  vi s i b l e  al o ng strike to the 
north i nto the B l a i r  Estate 
Traverse and the Haven' s I sl a nd #1 
traverse , fo r greater than 6 ,000  
ft. The  fe ature cont inues to the 
south across Beaver Run Road more 
than 4 , 000 f t .  to the Richter
P h i l l i p s  Traverse  ( see F i g .  7 ) .  

The thi ckened Ontel aunee Formation  sect ion  may be the resul t of fau l t i ng 
( see F i g .  4 ) , and as you conti nue up-section ,  you encou n ter the J ackso nburg 
Formati o n  ( Ojb ) . From thi s  poi nt ,  proceed north al ong s trike  i n  the Beaver 
Run member .  Here, al ong the western edge of the traverse are a spl ay of 
i ntru s i v e  di kes ,  thought to be upper-Lower Ordov i c i a n .  Approximately 1 , 000 
feet north , al ong strike  and southeast of the Dagmar D a l e  Estate, i s  a 
preh i stori c chert quarry devel oped wi thi n the Beav e r  Run Member. Th i s  
quarry and associ ated scree i s  typica l  of those devel oped wi thi n the Beaver 
Run Member .  There is  an enormou s qua nti ty of broken chert, al l 
representi ng the earl i est stages of the l i thic  reducti o n  proces s .  

I f  time and i nterest exi st, traverse downsecti o n  o n  the B l a i r  Estate, ,of 
w h i c h  you are presently on the western edge . V i s ib l e  wi l l  be pal eokars t 
wi thi n the Epl er formati on,  chert qua rri es wi t h i n  the chert brecci a zones 
of the Lower member of the Ri ckenbach Formation ,  and a seri es of convex 
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upwards si l i c i fi ed al gal beds pr esent in  the Uppe r A l lentown Formation . 
The al gal  structures are present on th e Have n ' s  Estate a nd el sewhere wi thin  
the  Hamburg Quadrang l e  and may represent a di sti nct ma rk e r  ho rizo n .  

3 3 . 8  
3 5 . 6  

3 7 . 5  

0 . 2  
1 .8 

1 . 9 

Cont. south o n  B eaver Run R d .  tc D e  Kart Rd. 
Make right on D eKort Rd.  and proceed north to 
Pond School R d .  
STOP o n  right  acros s from K i mb l e  Farm . STCP 3 
i s  the Che rt quarry at the B eave r  Run Creek . 

STOP 3 .  THE PREHISTORI C QUARRIES AT BEAVER RUN CREEK . 

The traverse beg i ns on the south s i de of P ond Scho o l  Road , 700 ft. eas t 
of the roa d ,  i n  the L ower member of the Rickenbach Formatio n .  The rub b l e  
zone marki ng the unconfo rmi ty i s  a t  the tcp of the U p p e r  Al l e ntown i4embe r .  
The chert brecci a of the Lower Ricke nbach i s  present here ( F i g .  5 ) .  Above 
the chert brec ci a  i s  the l ower chert ho ri zon of the H ope  Member .  Proceed 
u p  secti o n  i nto the B ranchvi l e  membe r  of the Epl er Forma tion .  Vi sib le  from 
t h i s  poi nt i s  yet another type of pal eokars t i nfi l l i ng .  Here are l a rge 
c emented mas ses of a very coarse gra i ned dol omi te .  Throughout the 
dol omi te are c l asts of l avender and b l ue chert . The c l a s ts represent the 
b roken and di srupted che rt beari ng beds of al l thr ee members of the Epl e r  
Formati o n .  Two hundred feet to the south i s  a se ri es of mound- l i k e  
s tructures which represent a preh i stc ric qua rry ope ratio n wi thin the 
B ranchvi l l e Member .  The chert present i s  trans l ucent wh i te ·wi th l avende r 
b recci a ted masses . Th i s  brecci a 
i s  tightly  wel de d ,  and the quarry 
i s  represented by bur i ed tail i ng s .  

' 
�mi 0 

Haven ' s  Estate Traverse 

F i g .  5 Prehi s toric C he rt Quarri es i n  the Ontel aunee Formation,  Beaver Run 
Quarry Traverse and Al ternate Stop the Haven' s Estate , Hamburg Quadrang l e .  
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Across School P o nd Road to the wes t  300 feet i s  the preh i sto ri c  qua rry a t  
B e aver Run . Th i s  i s  an exc el l e nt l o cation because the qua rr; h a s  be e n  
acted u p o n  by eros i o n  and the preh i s to ri c work i ng s  a r e  vi s i b l e .  

The traverse beg i ns 200 feet upsect i o n  i n  the Beav e r  Run membe r  of the 
Ontel aunee Formatio n .  A mas sive b l ack ch e rt zone i s  prese nt i n  the Beaver 
Run memb e r .  Evi dence of the redu c t i o n  proces s i s  to be fou n d  a t  the q ua r ry 
fac e .  Many of the qua rtz i te bou l ders and cobbles lyi ng i n  the ru b b l e  
represent the broken rema i ns o f  di scarded hamme r and anv i l s to n es . 
Approximately 7 5  feet above the thick ch e rt sequence i s  the base of the 
H a rmony va l e  Memb e r .  There are a gr eat nu mb e r  of co n i c a l  dep res sions al ong 
str i k e  in the many ch e rt beds of the H armonyval e Memb e r .  Thi s pattern may 
repres e nt the di f fe rent i al weathe ri ng of the so l ut i o n  c l e avage wi thin the 
H armonyva 1 e i�embe r .  

Both members of the Ontel aunee F o rmatio n are i nc l u de d  i n  t h i s  qua r ry ,  and 
the work i ngs and prospects extend an a rea of 450 feet by 300 fe et. I n  t h i s  
qua r ry ,  the H a rmony va l e Member appears to b e  the prefe rred o r e ,  a s  mos t of 
the deeper pro s pects are devel oped wi t h i n  th i s  memb e r .  There is mo re 
a rchaeol o g i c a l  vi s i b i l i ty wi thin the l ower B eave r  Run memb e r ,  than i n  the 
H armony va l e  Memb e r .  The Beaver Run chert is usual ly cons pi cuous on the 
l a ndscap e ,  fo rm i ng benches and to pograp hic h i g h  areas . The preh isto ri c  
w o rk i ngs are u s ua l ly extens i v e  and the qua rri es c a n  be devel oped 
conti n u o u s l y  al o ng str i k e . The tou gh as h- gray do l om i te of the H armo ny va l e  
Memb e r ,  oftentimes cap s the cres ts of h i l l i sdes a nd i s  covered by 
vegetati o n .  P r eh i s toric worki ng s wi t h i n  the H armo ny va l e memb e r  are much 
1 e s s  v i s i b l e  to the observ e r .  Usua l l y ,  a si ng l e  l i gh t  b l ue ch e rt bed wi l l  
b e  worked conti nuou s l y  al ong str i k e  fo r several  hun d r ed fe et as at th i s  
l ocati o n .  Because Harmony val e chert occurs as thinner beds , the coni c a l  
p i ts a n d  work i ngs al ong str i k e  exh ib i t  l e s s  vi s i bi l i ty .  Chert beds wi t h i n  
t h e  Beaver Run membe r  can atta i n  thicknes ses o f  8 o r  10  feet, wh ich rende r 
the qua rri es cons p i cuou s .  The wri te r feel s that wh e n  b ot h  members are 
present i n  one qua rry comp l ex ,  the B eaver Run !�ember may be a second cho i c e  
o f  l es se r  grade ore.  The mo r e  h i g h l y sought after o re i s  the l i g h t  b l ue 
c h e rt of the H a rmonyva l e �1embe r .  T h i s seems to be substanti a ted through 
the exami n ati o n  of arch i ved col l ec t i o ns . 

Great qua nti ti es of quartz i te hamme rstones a r e  present a t  this  s i te .  One 
l arge pou ndi ng sto n e  or a nv i l  near the B eave r  Run memb e r  we ighs mo re than 
100 poun d s . A c o l l ect i o n  of very di agnos tic hammers to n es was made at t h i s  
q u a rry. These a r e  al ways fa s h i o ned from qua rtz i te ,  pe rfectl y round and 
f l a t  a l o ng the i r  top sides , much l i k e  a wheel . Many i n s truments of th i s  
k i nd have been col l ected as wel l as hammers tones wh i c h  ap pe a r  to approach 
thi s di agnostic fo rm .  The hamme rs to nes i n  the qua rry represent the 
c onti n u um of mi n i ng i n s truments, from expedi ent to ol s to i ns truments wh ich 
a r e  mi dway or at some stage of ref i n ement towards be i ng di agn os tic . The 
f i n a l  stage of processi ng appears to be represe nted by the s pherical fo rm 
w i th the fl a ttened edge s ,  o r  ach i ev i ng the i d e a l  pre-determ i n ed fo rm .  

Most of the qua rry work i ng s  rep r ese nt the i n i t i al reduct i o n  proces s .  
C hert from the qua rry i s  found as unprepared cores , prep a red cores , and 
di agnosti c too l s  throughout the v a l l ey .  I t  app.e ars that much of the 
reducti o n  proc e s s  took pl ace away from the qua r ry s1 te .  
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Return south al ong DeKort Rd .  to i ntersect i on 
wi th Beaver Run and Fox H i l l R d .  
Conti nue south on B eav er Run R d .  to pr ivate 
drive on ri ght.  
Fol l ow dri ve to Perry F ann and Pond at 
Harmonyva l e .  STOP 4 i s  the stratigr ap h ic sect ion  
and preh i s to ri c qua rri es at Harmony val e . 

. 1 STOP 4 .  THE HARMONYVALE TRAVERSE. . ' 

The H armonyval e traverse beg i ns at the ba se of the Branchvi l l e member of 
c__:; the E p l e r  Formation  ( F i g .  6 ) .  The rav i n e  to your eas t i s  occu pi ed by the 

H ope member of the Rickenbach Formation ,  and the eastern edge of the summi t 
i s  occupi ed by the Crooked Swamp Faci es .  P resent i s  the sugary b l ue 
dol om i te ,  which  has a sul furou s  odo r on fres h l y  broken surfaces , c lots of 
vari e d-co lored b l ack and b l ue mottl ed che rt ,  and s i l i c i fi ed al gal 
s tructures • 

. ' 
i up- section ,  the base of the B ranchvi l l e Membe r exhib i ts 

F i g .  6 The Harmony va l e Sect i o n  in  the 
B ranchv i l l e  Quadrang l e  cl early depicts  
the conti nuati o n  of  the Beekmantown 
Group to the south and wes t of the 
Hamburg Quadrang l e .  The areas marked X 
i ndi cate the l ocations of prehi sto ri c  
quarri es . The quarri es mark the traces 
of contacts between members . 

Sma l l chert 

The 
smal l 

The Big Spri ngs member crop s 
out wi th in  the woodl ot near the 
eastern sho re of the po nd . The 
l ower un i t  cont a i ns a un ique 
vari ety of chert wh ich i s  maroon 
and wh i te ,  and sl ab by.  I t  
represents a si l i ci fi ed shal e 
un i t  wh ich i s  str a ti graphical ly 
s imi l a r  to the maroon shal es 
wi thin  the Uppe r  B ranchvi l l e 
membe r ,  a t  Have n ' s I sl and #4 
Traverse . Above th i s  un i t  are a 
se ri es of jade gr een and wh i te 
chert beds . The green chert 
beds may represent the 
si l i ci fi ed equi va l e nt of the 
argi l l aceous kars t i nfi l l i ng 
ubeq ui tous to the B i g  Spring s  
t�embe r .  The wh i te chert 
ach i eves an acme i n  form al ong 
th i s  se ri es of outc rops ,  where 
it is  h igh ly  trans l ucent, mi l ky 
to waxy wh i te to gray ,  high l y 
l u s trous,  and occurs as both 
beds and cl ot s .  The lami nated 
procel a i n- l i k e  gray che rt i s  
a l so present at these outcrops.  
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Cl ose inspecti o n  wi l l  reveal preh i sto ri c  outcrop qua rri es , and a l a rge 
qua rry is  buri ed under ta il i ngs  at thi s  locati o n .  The dol omi te and ch ert 
b l ocks and ru bble  are part of the qua rry ta i l i ng s .  Qua rtz i te hammers tones, 
and chert debi tage are abundant near the surface .  Proceed al o ng strike to 
the southeastern edge of the pond and back downsect ion 300 feet to the base 
of the Branchvi l l e Member, and the l ocation  of yet another preh i sto ric 
quarry .  The pri ncipal  ore here i s  the wh i te chert and the po rcel a i n- l ike  
chert . A smal l surface c leari ng has yi el ded hundreds of  hammers to nes and 
countl e s s  chert fl akes . Thi s  seri es of qua rri es c learly i l l ustrates the 
di ffi c u l ty encountered when attempt i ng to l o ca te preh i s to ri c  chert mi nes . 
The anci ent mi n i ng operations are usua l ly buri ed i n  ol d tai l i ngs and fal len  
vegetati o n .  Th is  fact has al so served to preserve the ir  potenti al weal th 
of knowl edge . 

Now traverse up- section  throu gh the B ig  S pri ngs and L afayette members 
a cros s the southe rn  edge of the po nd , and i nto the ba se of the Beaver Run 
memb e r .  Approxima tely 100 feet upsecti o n  occur the fi rs t se ri es of 
do l omi te and as soci a ted chert beds .  The chert i s  vuggy, ru gose and occurs 
i n  concentratio n  as di scontinuous swel l s  wh ich create topograp hy to the 
south al ong str i k e .  Each of these swel l s  marks the l ocation of very smal l 
chert outcrop quarri es . Up- secti o n  i s  a second zone of che rt wh ich occurs 
as a seri es of beds which pi nch and swel l .  The chert is homogeneou s 
v i treou s ,  and b l ac k ,  whereas the as soci ated do l omi te beds are thick and 
b i l l owy . These chert beds are extens i ve ly  quarried al o ng the southwes tern 
port i o n  of the po nd .  The base of the steep l ed ge created by the res i stant 
chert beds i s  covered wi th broken do l om i te and chert bed s ,  wh ich have been 
pri ed from the i r  l edges . 

Transi ti onal into the Harmonyval e Member i s  a da rk and l i gh t  b l ue mottl ed 
chert bed wh ich i s  l a teral ly cont i nuous and eventual ly grades into a 
dol omi te bed . The do l omite here i s  res i stant, c ros shatched , weathers to a 
whi te col or  and marks the l ower Harmo nyval e Member .  Preh i sto ri c  mi n ing 
acti v i ty i s  extens i v e  he re, but the pr ecipi tous  c l i mb and l u s h  vegetation 
h i nder c l ose i ns pecti o n .  

Traverse al ong stri ke  in  the Beaver Run Membe r, pas si ng the swel l s  of 
rugose chert, and c onti nue 1 , 500 feet to the 700  feet c ontour i nterval and 
a large sc ree devel oped al ong one bed of Harmo nyvale che rt .  The worki ng s 
i n  th i s  l i ght b l ue bed are cont i nuous fo r 90 feet Bel ow t h i s  sc ree i s  a 
l arge qua rry face devel oped in the upper un i t  of the Beaver Run Member.  
I ns pect the prol i fe ratio n of che rt . To the immedi ate wes t  l i es the 
J acksonburg Forma t i o n .  Turn south,  and trave rs e  to the po nd al o ng  strike 
i n  the E p l e r  Forma t i o n .  End of the Travers e .  

40 . 2  

40 . 7  

0 . 4  

0 . 5  

Take Beaver Run Rd .  n o rt h  to Ros s Rd .  Make right 
on  Ross  Rd.  
Travel to the Ph i l l i p s  Estate .  Park in  drive on 
l eft by duck pond . STOP 5 i s  the R i c h ter
Richter-Phi l l i p s  Trav e rs e . 

STOP 5 .  THE RI CHTER AND PH ILLIPS ESTATES TRAVERSE.  

The traverse beg i ns in  the rub b l e  zone of the Uppe r  Al l e ntown member.  
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P roceed up sect i o n  through a th ick chert brecci a zone of the L ower t�emb e r  
of the R i ckenbach Fonna tion ( F i g .  7 ) .  The rav i n e to your wes t  i s  underl a i n  
by the Hope Member of the R i ckenbach Fonna t i o n  and a di s ti nct chert ho r i z o n  
i s  v i s � b l e  to the south al ong str i k e .  T h e  beddi ng di p s  to the n o rt twes t 
( se e  F 1 g .  7 ) .  Traverse through the open fi el d wh ich i s  unde r l a i n  by the 
Crooked Swamp Fac i es ,  further sou t h  al ong str i k e . The step c l i f f  
o v er l o ok i ng the ice po nd i s  composed of the Hope Membe r  and C rooked Swamp 
Fac i es .  The di sti nct ch e rt ho rizon i s  vi s i b l e  i n  t h i s  rav i n e .  The wal l of 
the c l i ff face conta i ns a part i al ly s i l i c i f i ed i ntrafo rmatio nal 
c o ng l omerate. Above th i s  i s  a zone of sugary coarse gr a i ned b l ue do l om i te 
conta i n i ng wi s p s ,  beds and c l ot s  of a b l ue- gray trans l ucent chert .  Th i s  
outcrop bears great resemb l a nce to the Crooked Swamp Fac i es .  The c res t of 
t h i s h i l l  cont a i n s  the Branchvi l l e memb e r  of the E p l e r  Formatio n .  The 
c ha racte ri stic l av e nder and •11h i te brecci ated ch e rt zone i s  at the base of 
the mem b e r .  Sma l l prehi storic outcrop qua rri es are ab unda nt al ong str i k e  
t o  the north . The rav i n e i s  occupi ed by the L a fayette i�emb e r  and i s  much 
s i m i l a r to the L afayette Membe r  rav i n e  at Harmony val e .  You wi l l  c ros s t h i s  
rav i n e  to a h i l l s i de unde rl a i n  by the Beaver Run t4ember of the Ontel aunee 
F o nna t i o n .  Th i s  is the R i c h ter E s tate . 

F i g .  7 The R i chter
P h i l l i p s  Travers e ,  
Hamb u r g  Quadrang l e  

The Beav e r  Run Membe r  i s  cove red by vegetatio n  
at this l ocati o n .  I f  you traverse north 
towards Beaver Run Road , you wi l l cros s over 
i nto the Harmo ny v a l e  Memb e r ,  when the 
strati grap h i c  sect i o n  thicke ns . Here are a 
number of smal l outcrop qua r ri es and screes 
devel oped i n  the Harmony va l e Memb e r .  Th i s  
l i ght b l ue ch e rt i s  very s i m i l a r to the chert 
exposed i n  the qua r ry at the P h i l l i p s  Estate, 
j u st to your wes t, and ve ry simi l a r  to the 
che rt at the Hanno nyva l e and the Beaver Run 
Quarri es . The we s t  fac i ng s l ope i s  underl a i n  
by very fos s i l i fe rou s J ac k s o nb u rg l i mesto ne .  
As you cros s the J ackso nb u rg , you pass the 
l ocati o n  of a propo?ed fau l t , ( see Fi g .  7 )  and 
thereby re-enter the Beav e r  Run Member.  Here 
the Beav e r  Run conta i ns the upper chert-beari ng 
u n i t , and a smal l preh i s to r i c  outc rop qua r ry 
and scree i s  present al ong the summi t of the 
hi 1 1 .  

P a s s i n g  westward, down the steep west-faci ng s l ope and i nto the 
Hannony va l e  t4embe r ,  you encounter a u n i que preh i sto r i c  quarry i n  the 
H a rmony v al e Membe r .  Vegetation-covered mou nds of qua rry tai l i ng s  are 
present,  a l ong w i th the characteri s t i c  quartz i te hammerstones . The uni que 
featu r e  of th i s  qua rry is what appears to be a rock-cut shaft which i s  
about 1 0 '  x 10 ' and fi l l ed wi th tai l i ng s .  A 6 i nch thick l i gh t  b l ue chert 
b e d  i s  i ncl i ned i nto the shaft at a n  i nc l i nati o n  of 47" NW . The wri ter 
does not know how deep the shaft i s  or how exten s i ve are the work i ng s .  . As 
i n  the i n s tance of the other qua rri es , al l the work i ngs are deeply bun ed 
a n d  o n l y  a th i n  veneer of cu l tu r a l  debi tage marks the l ocations.  of the 
a nc i en t  p rosp ec t s .  E ros i on al ong steep s l opes has exposed the work1 ngs and 
c reated a w i ndow i n to the past. S i m i l ar work i ngs are present throughout 
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th i s  rav i n e which i s  to the north o n  the Ph i l l i p s  Estate. Just  to your 
west i s  the J acksonburg Formation repeated after the fau l t ,  and the 
Bushk i l l Member of the r1arti nsburg Formati o n  ( Omb ) wh ich  canpri ses the 
western h i l l si de and the termi nation of the traverse . 

4 1 . 6  0 . 9  
42 . 3  0 . 7  

5 0 . 8  8 . 5  
5 3 . 1 2 . 3  
5 3 . 7  0 . 6  
5 6 . 0  2 . 3  
5 6 . 7  0 . 7  

5 7 . 5  0 . 8  

Fol l ow Ros s Rd .  east ( 0 . 9  mi l to Bun n Rd .  
f�ake right o n  Bunn  Rd.  and proceed to Rt. 94 . 
Make ri ght o n  Rt .94 a nd travel south to jun ct i o n  
wi th Rt .206 .  
Fol l ow Rt .  206 south to M i l l S t .  
t�ake ri ght o n  M i l l S t .  Travel wes t  
and make ri ght  o nto O l d Swartzwood Rd .  
Proceed SW to Newton-Swartzwood Rd .  
Merge to the ri ght a nd proceed SW  unt i 1 you 
reach the T i n  the roa d .  Make s harp left o nto 
D ove I s l a nd R d .  and fo l l ow fo r 0 .8 mi . 
Park al ong roads ide .  STOP 6 i s  the chert qua rry 
i n  the Ontel awnee Formatio n .  

STOP 6 .  THE CHERT QUARRY ALONG THE PAU L I NS KI L L . 

The traverse al o ng the Paul i ns K i l l  was sugges ted by D o n  r�o nteve rde and 
Greg Herman of the New J ersey Geol ogical  S urvey .  They have noted large 
c oncentrations of chert wi th in  the Ontel aunee Formati o n .  The . preh i s to ric 
chert quarry on thi s  traverse was l ocated wi th i n  the fi rs t day of rese arch 
i n  the area. 

F i g .  8 Paul i n ' s K i l l  Traverse,  
Newton East  Quadrang l e  
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Retrace route eas t bac k  to 1'1 i l l S t .  i n  N e'llto n .  
F o l l ow Mi l l  S t .  eas t .  
Make l e f t  o nto R t .  206 . 
T o  get back to s tart i ng po i nt i n  N ew Y o rk S tate, 
F o l l ow Rt. 206 n orth to Rt. 94 n o rt h .  
P r oceed o n  R t .  94 n o rt h  to C he s te r ,  N . Y .  to 
exi t from rese arch area to the south fa r New 
Y o rk C i ty  v i c i n i ty .  
Make ri g h t  o n  M i l  1 S t .  south,  r i g h t  o nto H i gh S t .  
l ef t  o nto S p r i ng S t .  r i g h t  tur n o nto M a i n  S t .  
p r oceed to R t .  2065.  
F o l l ow Rt.  206S to I nt e rs tate 8 0 .  
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