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INTRODUCTION 

As defi ned by Jenkyns (1 971 ) condensed sedimentary sequences are 
di fferenti a l l y  th i n  deposi ts recordi ng m i n imum rates of net sediment 
accumu l ati on . Such sequences are shown through correl ation to be greatly 
condensed equ ival ents of th i cker  depos i ts ;  these l atter typi cal l y  
d i sp lay convergence o f  coeval zones or  beds al ong the i r  l ateral peri phery .  
I t  i s  pos s i b l e  for strati graphi c  sequences to th i n  from hundreds or even 
thousands of feet to tens of feet or l ess whi l e  preserv i ng or partly 
preserving the i nternal sequence of fos s i l  zones or l i tho logic  subun its .  
Stabl e  depos it ional setti ngs such as oceani c-ri ses and seamounts , regions 
of the open ocean fl oor , and broad epei ric  shel f areas are commonly 
characteri zed by condensed sedimentary sequences .  Sel ecti ve wi nnowing of 
fi nes by currents and b i oturbation effects , periods of nondepos i ti on ,  
i norganic  degradation and b i ocorros ion of carbonate s ,  exhumation and 
reburial  of concreti ons and foss i l s ,  and j uxtapos i ti on or commi ngl i ng of 
fos s i l  zones are al l vari ably characteri stic  of such condensed sedimentary 
sequences .  Associ ation of these sequences w ith l ocal and reg i onal 
di sconti nu it ies is a l so common as wi l l  be shown for part of the New York 
Mi ddl e Devon ian secti on i n  thi s  paper .  

The upper Hami l ton Group ( Ludl owvi l l e and Moscow Formations ) o f  the 
Cayuga Val l ey i ncl udes a th i c k  sequence of mari ne mudstone characteri zed 
by widely spaced ,  th i n  l i mestone uni ts and numerous mappab le  fos s i l  zones . 
Several of these are associ ated wi th a wi despread paraconformity and 
condensed sedimentary sequence at the base of the Moscow Formati on ;  the 
di fferenti al l y  thi n  strata i ncl ude the Portl and Point  and Kashong Members 
wh ich  are most compressed strati graph i ca l l y  i n  the southeast part of the 
Cayuga Val l ey .  These uni ts th icken northwestward across the Cayuga and 
Seneca Va l l eys, 9 . 5  feet of strata ( Portl and Poi nt and Kashong Members ) at 
the Portland Point type section expand ing to 1 00- 1 1 0  feet i n  the 
Cananda i gua Val l ey .  The Ti chenor-Portl and Point Members d isconformabl y  
overl i e  the King Ferry Sha le  i n  the Cayuga Val l ey ,  al though evi dence of 
eros i on i s  l acking i n  most outcrops . 

The Canandai 9ua-western Cayuga Val l ey area was a reg ion of d i ffer
entia l  subsi dence ( trough ) during the M idd l e  Devon i an . Th i s  i s  evi denced 
at several l evel s by di fferenti al l y  th ickened un its ( Jaycox , Ti chenor ,  
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Study area. A i s  map of Seneca-Owasco Val l ey region .  
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Fi gure shows top of  Hami l ton Group (dashed l i ne) and base 
of Hami l ton (dotted l i ne) .  Numbered l ocal i ti es are dis
cussed i n  text. Stops i ncl ude : 1 )  Big Hol l ow Creek ( Loc. 5:  
Stop 1 ) ; 2) Bl oomer Creek ( Loc. 8:  Stop 2 ) ;  3 )  Barnum Creek 
(Loc. 9 :  Stop 3 ) ;  4 )  Shel drake Creek ( Loc. 12 : Stop 4 ) ;  
and 5 )  Portl and Point type section (Loc. 1 6 :  optional 
Stop 5 ) .  I nset B shows posi ti on of study area i n  New 
York State . Modi fied from Bai rd ( 1 981 ) .  

Deep Run ,  Kashong Members) ,  transi tion of  cal careni tes to argi 1 1  a ceo us 
carbonate facies {Ti chenor Member) , and local devel opment of b lack 
shal e facies ( Ledyard Member ,  parts of Wanakah-King Ferry Members 
2 l evel s  i n  Wi ndom r1ember) . Some of thi s shel f-to-trough facies change 
wi l l  be seen i n  the 4-mi l e  i nterval of fiel d trip  stops 1 -4 west of 
Cayuga lake . 

The l ower (Wanakah-equiva l ent) part of the King Ferry Shal e Member 
(Ludl owvi l l e  Formation) displays northwestward facies change from 
foss i l -ri ch,  s i l ty,  gray mudstone to dark-gray and black fi ss i l e  shal e 
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across the Cayuga Val l ey ,  apparently refl ecting l ateral pal eoenviron
mental transi tion to a poorl y  OXYgenated , deeper water setting .  Asso
c iated wi th an area of abrupt, narrow, gray-to-black  shal e transi tion 
west· of Cayuga Lake are two di astems ; these are characteri zed by abun
dant hiatus-concretions which  are extens ively bored and encrusted by 
organi sms . Submari ne erosion which  produced the di as.tems i s  bel i eved 
to have been the resu l t of three processes : 1 )  weak ,  episodic wave and 
bottom currents ; 2) d isturbance and l i qu ifaction of surface muds by 
i nfauna ; and 3 )  sediment removal from an i nc l i ned sea fl oor ( gentl e 
submarine pal eosl ope) by current and/or gravi ty-i nduced transport. 
This best expl a i ns two cl osel y-spaced , mi rror-image di scontinui ties 
which  di spl ay i denti cal regiona l  spec ies-di versi ty gradients of  asso
ciated organi sms and which  cut  across a promi nent fac ies change . 

The l ower Moscow condensed section , the above two diastems , and 
another di scontinu i ty ( phosphati c pebbl e bed) i n  the Kashong Sha l e  
Member are examined on the fie l d  tri p .  The area of  fi el d- tri p stops 
( though smal l )  shows several trends and features associ ated wi th the 
trough margi n on the west s ide of the Cayuga Val l ey .  The Portland 
Poi nt  type section on the east side of Cayuga Lake (Loc.  1 6 ) ,  is al so 
i nc l uded as an  optional stop in the road l o g .  

STRATIGRAPHY 

The Middl e Devonian ( G ivetian )  Hami l ton Group i s  an eastwardly 
thickeni ng wedge of predomi nantly terri genous sediment which i s  
enti rely marine except i n  i ts easternmost parts . Thi s sequence, rang
i ng from a mi nimum thi c kness of 280 feet at Lake Erie to 3 , 000 feet 
at  the Catski l l  front, i s  c haracteri zed by detri ta l  sediments whi ch 
coarsen to the east and southeas t .  I n  western New York and through 
most of the study area ( Figure 1 )  the Hami l ton Group i s  compri sed of 
gray to black marine sha l e  and mudrock wi th widely spaced thi n cal 
careous i nterval s .  I n  central and eastern New York shal e and l ime
stone are displaced by s i l tstone and sandstone fac ies wi th the 
appearance of fl uvial sandstones and redbed fl oodpl a in  depos i ts east 
of the Schoharie Val l ey .  

The deposi ts i n  the study area di spl ay marked regional facies 
change across the Seneca-Owasco Val l ey region with much of thi s l a teral 
change occuri ng i n  the area of c losely spaced numbered l ocal i ti es west 
of Cayuga Lake ( Fi gure 1 ) .  The sedimentary section examined i nc l udes 
the upper one-ha l f of the Ludl owvi l l e Formation and the l ower 40 feet 
of the Moscow Formation ( Fi gure 2) . These uni ts are moderately to 
highly foss i l i ferous and several major uni ts and zones marked by di verse 
faunas are i nc l uded . Wi despread faunal marker uni ts i n c l ude : 1 )  the 
Ti chenor L imestone Member wi th i ts di verse and d isti nct  coral , bryozoan ,  
pelmatozoan biota ,  and 2 )  the Rhipidomel l a ,  Centronel l a ,  Spi nocyrtia bed 
( Kashong Member )  wi th i ts d ist inc ti ve brachi opod-bryozoan assembl age . 
Another poss i bly  traceable foss i l  zone i s  the Bl oomer Creek bed (K ing 
Ferry Member) whi ch yie l ds numerous Pl eurodictyum ameri canum and Stroph
odonta demi ssa . Thi s  di astem, though a local feature, is at the appro
priate strati graphi c l evel ( uppermost Wanakah-equiva l ent K ing Ferry 
Member) to be stratigraphi cal ly  coeval to the S .  demi ssa zone i n  the 
upper Wanakah Member of western New York .  
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Figure 2 .  General i zed Upper Ludl owv i l l e-Lower Moscow strati graphic  
section at Barnum Creek ( Lac . 9 :  Stop 3 ) .  Numbered units 
i ncl ude : A )  Barnum Creek bed; B )  Mack Creek turb i d i· w  bed ; 
C)  Bl oomer Creek bed ; D) Basal Moscow paraconformi ty; 
E )  Ti chenor Limestone Member; F) Deep Run Sha l e  Member; 
G) Menteth Limestone Member ;  H) Kashong Member :  Rhi pidomel l a
Centronel l a  bed and basal interval of gray Kashong mudstone ; 
I )  Kashong Member :  upper Kashong mudstone i nterval ; J )  Phos
phati c pebbl e  bed ( di s conti nuity ) ; K) Wi ndom Member: basal 
s i l ty mudstone i nterval ; L )  Wi ndom Member :  gray, fi ssi l e  sha le  
of  Ambocoel i a  umbonata-chonetid zone .  
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DEPOSITIONAL SETTING 

Western New York She l f  

The Hami l ton sequence o f  New York i nc l udes the northernmost Middl e 
Devonian deposi ts devel oped wi thi n  the Appal ach i an bas i n ;  these sedi
ments accumul ated i n  the northern arm of an i nl and sea , the deepest 
pa�t of whi ch was deve loped south-southwest of the study area i n  
western Pennsyl vani a ,  eastern Ohi o ,  and West V i rgi n i a  ( Dennison and 
Head , 1975 ;  Denni son and Hassan,  197.6 ) . The northern and western boun
daries of the bas i n  bordered l ower rel i ef cratonic  shel f regions ; these 
l atter areas suppl i ed rel at i ve ly  l i tt l e  detrital sediment to the bas i n  
wi th resu l tant thi n  M iddle Devonian sections i n  western New York 
( Denni son and Head , 1976 ) .  A broad ,gently-s l oping  she l f  was developed 
across most of central and western New York. dur i ng Hami l ton deposi tion 
( Cooper, 1957 ; Grasso ,  1970, 1973; Heckel , 1973 ) . A shal l ow sea wi th 
a l evel muddy bottom prevai l ed over most of thi s  region  ( Cooper,  1957; 
McCave , 1967 , 1973 ) .  

The upper Hami l ton  formations are composed l argel y  of detrital 
sediments and incl ude several upward-regressive hemicycl es which record 
basi n-fi l l i ng and general westward migration of the eastern shore l i ne 
punctuated bY eastward shore l ine advance associated wi th epi sodic 
transgressions and/or periods of reduced sediment supply.  Thi s  west
ward-thinni ng detrital sequence i s  a resul t of Acadian tectonic events , 
i ncl udi ng upl i ft and eros ion to the east and southeast ( Coooer. 1957; 
Heckel , 1973 ;  Ol i ver,  1977 } .  It is the i ni ti al sedimentary unit  of 
the Catski l l  del ta comp lex whitn expanded greatly during the Late 
Devonian ( see Rickard ,  1 975 ,  for summary of strati graphy and facies ) .  

Hami l ton sediments are characteri stical l y  foss i l i ferous ; the rich 
biotas of the Cayuga Val l ey section have been descri bed by pal eonto
l ogi sts over a period of more than 100 years (Hal l ,  1843 ; C l el and,  
1903; Cooper ,  1929 , 1930;  Fernow, 1961 ) .  The Hami l ton sea apparently 
had near-normal sal i ni ty ,  water temperatures , and c i rcu lation as evi
denced by presence of ·d iverse stenotopic organi sms . However ,  wel l 
developed faunal endemi sm i n  the Hami l ton bi ota suggests partial 
phys i cal i so l ation of thi s sea from "Ol d Worl d" c i rcum-ocean ic  waters 
(Ol i ver,  1976, 1977 ) .  

I nter-She l f  Trough 

The western New York she l f was b i sected by an actively subs id ing . 
trough i n  the Canandai gua-Cayuga Val l ey region and particul arly at the ?eneca Val l ey meridian.  Di fferential subsi dence took pl ace resul ting 
1n l oca l l y  thi ckened and/or anoxic deposits .  Thi s  is bes t  i l l ustrated 
by great l ocal stratigraph ic  expans ion of basal Moscow sediments equ i 
valent to both the Portl and Point Member o f  east-central New York and 
to the thi n  Ti chenor-Menteth sedimentary sequence i n  western New York 
( Fi gure 3 } .  N i ne feet of strata a t  the Portl and Point type section 
( Fi gure 4) expand to more than 100 feet of section in the Canandaigua 
Val l ey.  The Ti chenor Limestone Member and l ower (Tichenor-equi va lent) 
Portland Poi nt Limestone are th i n ,  widespread cal caren it ic  un i ts .  In 
central and western New York, respectively, these coeval beds can be 
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Figure 3 .  Upper Ludl owvi l l e-Lower Moscow strati graphic  rel ationshi ps 
observed i n  present s tudy ; A) i n  western and B )  i n  west
central New York . Vertical l i nes denote sections . From 
Bai rd ( 1 979) . 

fol lowed from opposi ng di rections i nto the Seneca Val l ey where the 
equival ent sequence i s  a thi cker ( 1 0- 1 2 feet) sequence of i nterbedded 
cal careous mudstone and foss i l i ferous argi l l aceous l i mestone ( Fi gure 3) . 
The Tichenor and Menteth Members di verge , as the Deep Run Member expands 
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into a thi ck  l enti l of ca lcareous gray mudstone . Moreover ,  the Jaycox 
Shale Member thi ckens eastward from a "feather-edge" carbonate bed i n  
Erie County to 50-60 feet of gray cal careous mudstone i n  the Seneca
Cayuga Val l eys ; thi s  sequence apparently th ins  eastward across the 
Cayuga Val l ey (Ba ird, 1 98 1 ) ,  b.ut i ts eastern extremi ty i s  not known 
( Fi gure 5) . 
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The basal Moscow paraconformi ty ( base of Ti chenor L i mestone) i s  
v is ib le  i n  al l area sections .  However ,  wes t  o f  Cayuga Lake and i n  the 
Seneca Val l ey ,  thi s h i atus is bel i eved to be of l esser magni tude than to 
the east or west due to differential subsi dence and nearly continuous 
sedimentation in the region.  This  is suggested by maximum thi ckness 
of Jaycox-equ i val ent strata between Seneca and Cayuga Lakes ( Fi gure 5 ) ; 
thi s sequence thins both to the east and west wi th probabl e  erosional 
l oss of beds al ong the paraconformi ty . 

B lack-shal e facies displ ace equ i val ent gray mudstone and s i l tstone 
sequences wi thin parts of the Ludlowvi l l e  and Moscow Formations mai nly 
i n  the Seneca Val l ey .  In the Ledyard Member (Ludl owvi l l e  Fm. ) ,  a bl ack
shal e fac ies in the Seneca-Cayuga Val l ey region grades westward i nto 
gray mudstone west of the Canandai gua Val l ey ( McCol l um ,  1 980) and east
ward i nto gray mudstone and si l tstone i n  the Owasco-Skaneate les Val l ey 
region ( Cooper, 1 930; Smi th, 1 935) . I n  the Wanakah Member and Wanakah
equival ent part of the Ki ng Ferry Member,  there i s  a s imi l ar l enti l of 
black shal e whi ch occupies most of the Wanakah i nterval at Kashong 
Gl en ( Fi gure 1 ,  Loc. l ) ; this tapers and grades i nto gray mudstone both 
to the east and west of the Seneca Val l ey ( Ba i rd ,  1 979 ) .  A l enti l 
of black pl aty shal e ( Cruri thyris  raeumbona Zone) i s  l ocal l y  developed 
i n  the middl e of the Windom Sha 1 e Member t�oscow Fm . )  ; thi s  grades 
westward to gray mudstone between the Seneca and Genesee val l eys (Baird 
and Brett, i n  prep) and eastward to si l ty mudstone facies of the 
Cooperstown Member i n  central New York .  At the top of the Wi ndom, bl,ack 
shal e yiel di ng Al l anel l a , "Leiorhynchus , "  and l· praeumbona reaches i ts 
greatest devel opment in  the Seneca-Canandai gua Valley reg ion . 

Not a l l un its appear to exhi bi t di fferenti al subsi dence i n  the 
region.  The Mententh L imestone Member,  Rhipidomel l a-Centronel l a  bed 
( Kashong Member) , and Tu l l y  Formation extend across the region with 
l i tt le  or no evi dence of change i n  sediment character or thickness . 
Thus , the subs i dence is  bel i eved to have been gentle and epi sodi c ;  
this was a l ocal trough or "sadd le "  as opposed to a major bas i n .  
Deeper water ( bl ack-shal e )  facies i n  the trough may be a northward 
extension of more bas i nal -type sediments ( e . g .  Mi l l boro Shal e )  typi cal 
of contemporaneous depos i ts i n  the central Appal ach i an bas i n .  Fi nal ly ,  
the axi s of maximum subs idence was not entirely stationary; a general 
westward mi gration of the trough i s  apparent i n  the Jaycox-Kashong 
i nterval ( Fi gure 3 } .  

Submarine Pal eos l ope 

Associated wi th faci es change across the Cayuga Val l ey within the 
medi al King Ferry Member is evi dence of a gentl e but s i gni fi cant sub
marine sl ope . Thi s  northwestward facies transi tion from shal l ow sub
tidal , foss i l -rich ,  shel f depo s i ts i n  the Aurora , King Ferry, and 
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Ludl owvi l l e  area to de�per water,  dark -gray and- bl ack shal e i n  the 
Romu l us-Be l l ona area ( see Fi gures 1 ,  5 )  i s  characterized by presence 
of a mappable turbidi te bed and evidence of l ocal submarine erosion 
( Ba i rd ,  1 981 ) .  Thi s  erosion , expressed by the presence of two unusual 
diastems i n  the area of most abrupt facies change , between l ocal i ties 
5 a nd 1 1 ,  occurred through combi nation of physi ca l  and biol ogi cal pro
cesses on a sl oping sea bed . These diastems , both commenc i ng i n  shal l ow 
water facies and termi nati ng within  dysaerobi c-anaerobic  sediments , are 
key correlative hori zons al l owi ng  time-control l ed study of faunal 
gradients developed across the shel f-to-trough i nterval . 

SEDIMENTARY CONDENSATION-DISCONTI NUITIES : 

LOWER MOSCOW FORMATION 

Basal Moscow Paraconformi ty 

The Moscow Formation i s  bounded at  the base by a di sconti nuity 
bel ow the Ti chenor Limestone , whi ch i s  traceabl e from Lake Erie to 
eastern New Y�rk (Baird,  1979 ) .  Thi s  hi atus i s  considered to be a 
paraconformity.  In outcrop there is  no  observed angu l ari ty of Ludl ow
vi l l e  beds beneath the break, but regiona l l y  there appears to be evidence 
of eros ional overstep of Jaycox beds , parti cul arly to the west. 

In Cayuga Val l ey sections thi s  di scontinu ity i s  conspi cuous and 
can be seen in pl anar v iew i n  overhangs associated wi th waterfal l s .  At 
Bl oomer Creek (Lac.  8: Stop 2 ) ,  Barnum Creek (Loc.  9: Stop 3 ) ,  She l
drake Creek (Lac. 1 2 :  Stop 4 ) ,  and at the Portl and Poi nt type section 
( Fi gure 4, Loc. 9: Stop 5 )  i t  can be easi ly observed ; the break occurs 
beneath cal caren i ti c  facies of the Ti chenor Member and of the coeval 
l ower Portl and Poi nt Member .  

The paraconformi ty i s  marked by burrow networks (hypichni a )  which 
l ocal ly penetrate i nto the uppermost Ki ng Ferry mudstone. These are 
somewhat .anal ogous to , though smal l er tha n ,  burrows observed a l ong the 
base of the Tul ly Formation ( Heckel , 1973 ) .  Reworked shal e chips and 
i ntracl asts are rare i n  the basal cal carenite sequence i n  Cayuga Val l ey 
sections . However,  further east i n  the Owasco Val l ey ( Fi gure 1 ,  Loc .  
15 ) ,  i ntracl asts occur in  cross-bedded l ower Portl and Poi nt cal careni te ;  
erosiona l  truncation o f  more coherent sediments i n  the Owasco Val l ey 
and further east probably expl a i ns the numerous sediment cl asts i n  the 
Portl and Po int,  thi s contrasting wi th submarine erosion · of i ncompetent 
mud i n  Cayuga Val l ey l ocal i ties . 

Portl and Point Member and Coeval Beds 

East of the Cayuga Val l ey basal carbonate beds of the Moscow For
mati on  are represented by the Portl and Point Member ( Cooper , 1930 ; 
Bai rd ,  1978 ) ;  thi s  member i s  remarkably wi despread, being traceab le  
i n  outcrop from the Portl and Poi nt type section ( Fi gure 4 ,  uni ts 2 ,  3 )  
almost to the Cats ki l l  Front (McCave , 1967 ,  1973 ) .  I n  marked contrast 
to thi s uni formi ty ,  the Portl and Poi nt stratigraphi c  i nterval and that 
of the overlying Kashong Member expand greatly to the west-northwest 
across the Cayuga and Seneca Va 1 1  eys ( Fi gure 3 ) .  As the Portl and Poi nt 
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:r o"J: 
Di agram of Portl and Poi nt type section ( Loc .  16 : optional 
Stop 5 ) .  Uni ts i ncl ude : 1) Uppermost Ludl owvi l l e ( Ki ng 
Ferry) shal ey mudstone ; 2) basal Portl and Poi nt (Ti chenor
equi va l ent) cal caren i ti c  bed; 3) Upper Portl and Point 

· 

( Deep Run-Menteth equ iva l ent) muddy l imestone ; 4) Lower 
Kashong Rhipi domel l a-Centronel l a  Bed ;  5 )  Upper Kashong 
phosphatic pebble bed and synJacent sha l e ;  6 )  basal si l t
stone bed and succeeding shal es of Wi ndom Member. Uni ts 2 
and 3 are Portl and Poi nt Member. Uni ts 4 and 5 comprise 
Kashong Member . From Baird , 1 979 .  
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thickens westward from i ts 4-foot- thic k  type profi l e ,  it becomes di f
ferenti abl e i nto three distinct members ; these are i n  ascending order : 
1 )  Tichenor L imestone Member; 2 )  Deep Run Shal e Member; and 3 )  Menteth 
L imestone Member ( see Fi gure 2 ,  3 ) .  At the Portl and Poi nt type sec
tion ,  the Deep Run and Menteth members are undi fferentiab le ,  the equi 
val ent i nterval ( Fi gure 4,  uni t 3 )  be ing expressed as a 2-foot thi ck,  
shel l -rich argi l l aceous l imestone . At Barnum Creek ( Loc . 9 , Stop 3 ) ,  
the section shown i n  Fi gure 2 ,  Portl and Poi nt-equi va l ent beds i ncl ude 
1 0  feet of section with the three component members represented. At 
Local i ties 7 and 8 (Stop 2) , 1 . 5 mi l es farther north , thi s sequence 
i s  cl oser to 1 5  feet i n  thi ckness . The greatest expans ion of thi s 
i nterva 1 i s  between Loca 1 i ties 8 and 1 ( see Fi gures 1 , 3 )  , but the 
bas i c  trend i s  clearly v i s i b le  i n  the fiel d-trip  area . 
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I n  the Canandai gua Val l ey the Portl and Poi nt-equ iva l ent i nterval 
reaches a maximum thi ckness of 60 feet wi th the vast bul k of the se
quence bei ng composed . of Deep Run mudstone . Farther west the Deep Run 
thi ns greatly ,  to a s i ng le  cal careous mudstone band 1 -3-feet-thick , be
tween the Ti chenor and Menteth members west of the Genesee Val l ey ( Fi gure 3A) . Thus , a nearly mi rror image of sedimentary convergence 
and condensation  i s  observed wi th sediments coeval to the Portl and 
Poi nt  west of the axi s of di fferential subsidence . The l ateral taper
i ng of the Deep Run detrital wedge , both to the east and west , poi nts 
strongly to the pattern of contemporaneous sedimentary condensati on i n  
simi l a r  but separate shel f areas . 

The Tichenor Member i s  a conspicuous , though uni formly thi n ,  cri noidal 
l imestone west of the region of di fferenti al subsi dence. In the Seneca 
Val l ey and northwest Cayuga Val l ey ,  it i s  thicker and more argi l l aceous 
than i n  western New York counties .  At Kashong Gl en ( Loc. 1) i t  consi sts 
of i nterbedded cal careous , gray mudstone and argi l l aceous bi omicrit ic  
l imestone (Bai rd ,  1979) . The fauna i s  r ich and di sti ncti ve , bei ng composed 
of sponges , l arge rugose coral s ,  fi stul i porid  and fenestrate bryozoans , 
di verse brachiopods , and numerous pelmatozoan taxa . Al though thi s  
diverse fauna i s  best preserved i n  the Seneca Lake area , the biota can 
be fol l owed as a disti nct zone. both to the east and west .  At Bl oomer 
Creek (Lac . 8 :  Stop 2 )  the upper part of the Tichenor yields l arge , 
characteri stic  pelmatozoan stems which are mas s i ve ;  these bear pseudoci rral. 
protuberances , wh ich apparently acted as attachment structures . These " run
ners" occur wi th a rich associ ation of bryozoans , brachiopods , and camerate 
and i nadunate cri noids .  Between thi s  l ocal i ty and Shel drake Creek (Loc . 12 :  Stop 4 ) , the . Tichenor becomes i ncl'eas i ngly cal careni tic and 
massi ve ,  a nd the disti nctive faunal zone at the top of the member 
l a rgely  di sappears due to i ncreased condensation and sedimentary dis
turbance at  thi s  l evel . 

The Ti chenor cal caren it ic  band can be fol l owed i nto central New 
York as the l ower bed of the Portl and Poi nt (Bai rd ,  1979 ) . It thi ns 
to a di sconti nuous sheet of cal careni te above the Owasco Sandstone Member 
east of the Owasco Val l ey but remai n s  characteristic  of the basal 
Portrand Point at  l east to the Chenango Val l ey, i f  not farther east. 

The Ti chenor-basal Portl and Poi nt cal carenite is i nterpreted as a 
moderate- to high-energy deposi t marki ng the i ni ti al deposi t of mari ne 
transgression.  I t  overl ies the widespread paraconformi ty whi ch appar
ently marked even sha l l ower eros ive condi tions terminating Ludl owvi l l e  
depos i tion .  I t  i s  env i s ioned as a wave-worked, sha l l ow-subtidal sheet
sand facies  typical of  very shal l ow condi ti ons on a broad she lf .  Pel 
matozoan debris compri s i ng the cal careni te i s  bel i eved to be variably 
reworked and transported. 

The Deep Run Sha le  Member i s  a detri tal wedge of hard , dark gray, 
cal careous mudstone , gradational from the di stincti ve pelmatozoan�coral 
zone of the upper Ticheno� and at the top, i nto the Menteth Limestone 
Member. Al though i t  reaches greatest th i ckness i n  the Cananda i gua 
Val l ey ( Figure 3 ) , i t  is sti l l  a promi nent unit  i n  the Seneca Val l ey. 
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In the Cayuga Val l ey i t  can be seen to best advantage at  B.l oomer Creek 
(Loc. 8 :  Stop 2 ) ,where i t  i s  approximately 10 feet thick.  At Shel drake 
Creek (Stop 4) it i s  only 4 . 5  feet thick  and di sti nctly ri cher in bio
clastic hash and shel l debri s .  The Deep Run l acks any particul arly 
di s ti nctive taxa a l though i t  is rich in bryozoans , brachiopods , and 
bi val ves , 'Parti cularly in the thi nner, condensed-edge facies . 

The Menteth Limestone Member i s  a l  imestone bed 1 . 5 to 2 feet_ 
thick whi ch extends from eastern Eri e County eastward i nto the northern 
part of the Cayuga Val l ey and to one . exposure ( Ensenore Ravi ne)  i n  the 
Owasco Val l ey.  I t  th ins  southeastward across the Cayuga Val l ey from 
1 . 5  feet a t  Mack Creek ( Loc.  7 )  to 0 . 5  feet at  Shel drake Creek (Loc. 1 2 )  
and 0.4 feet at  Pai nes Creek ( Loc.  1 3 ) ; thi s may b e  partly due to sed i
mentary condensation (thinning)  or  to submarine truncation.  I t  is  not 
recogn i zabl e as a d i screte part of the type Portl and Point but may be 
correl ative wi th the uppermost part of the member ( Fi gure 4 ,  uni t  3 ) .  
The Menteth s im i l arly di sappears southward a l ong the Owasco Val l ey as 
the Portl and Point thi n s ,  and it i s  not recogni zab le  at  the N . Y .  
Route 38 roadcut section  (Loc. 1 5 )  a t  Cascade . 

The Menteth i s  composed of i ntensely b i oturbated argi l l aceous 
l imestone whi ch weathers to buff-col ored i rregul a r  l edges i n  outcrop. 
It i s  commonly gradational with the underlying Deep Run Member; el sewhere 

prod burrows may extend down from the l imestone· i nto the underlying 
mudstone. Unl i ke the Ti chenor Member, thi s uni t i s  predominently cal 
ci s i l ti te ,composed o f  comminuted skel etal materi a l , vari ab le  amounts 
of terrigenous s i l t ,  and l a rger brachiopod and tri l ob i te debri s ,  rather 
than pelmatozoan cal caren ite .  At Mack and Bl oomer creeks ( Loc . 7 ,  8 ) , 
the Menteth conta i ns l a rge fragments of the tri l ob i tes , Phacops and 
Dipleura , but these are di ffi cul t to extract from the ·matrix.  Farther 
west ,  i n  the Genesee Val ley ,  the Menteth has yiel ded s i l i c i fi ed foss i l s ;  
del icate j uveni l e  stages of several brachiopod genera have been obtai ned 
i n  s i l i ceous res idues from thi s  uni t (Cl arke and Luther, 1904 ) .  S i l i 
ceous masses occur l ocal ly i n  the Menteth Limestone of the Cayuqa 
Val l ey and s imi l a r  sma l l  s i l i ci fi ed foss i l s  may be pl enti ful . 

The Menteth i s  characteri zed by stri kingly uni form thi ckness 
regi onal ly ,  and i t  extends across the i ntershel f trough wi th no s i g
ni fi cant change i n  character. Cl ues to i ts - ori g in  i ncl ude the general 
s imi l ari ty . of Deep Run and Menteth foss i l s  and the gradational boundary 
between the members. The Deep Run apparently represents l ocal rapid  
detri tal i nfi l l i ng of  a deeper ,  l ower energy trough on the New York 
shel f. As sediment i nput exceeded s ubsi dence , the depression was 
fi l l ed to the ambient 1 eve 1 of the surroundi ng  she 1 f such that the 
seabed had mi grated i nto a s l i ghtly h i gher energy regime. At a cri ti 
cal depth l evel , sediment i nput woul d  have equal l ed sediment removal 
through wi nnowi ng by currents , th i s  wi nnowing bei ng  sel ectively ai ded 
by i ntense bioturbation  and l i qui fi cation of surface muds by organisms 
( see Rhoads , 1970; Rhoads and Young , 1970 ) . F ine c l ay woul d  have 
been removed l eaving behi nd a thi n  l ag mantl e of i ntensely burrowed 
s i l t  and she l l  debri s whi ch woul d  l ater be expressed as the Menteth. 
Thi s  i nterpretation hol ds that the Menteth was a termi nal deposi ti onal 
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phase of the Deep Run , represent i ng condensation fol l owi ng trough 
i nfi l l i ng .  Such an expl anat ion coul d account for i ts wi despread 
thin character and uni fonni ty . 

Kashong Shal e Member 

The Kashong Member i s  best developed i n  the Genesee Val l ey-Livoni a  
area where i t  i s  more than 80 feet thi ck ;  i t  thins l atera l ly  to the 
east and west i n  a pattern very s imi l ar to that of the Deep Run Member ,  
i .e .  i t  i s  a l ens-shaped uni t  wi th tapering marg i ns ( Fi gure 3 ) . 
This uni t reaches maximum thi ckness wel l  to the west of the region of  
maximum thi ckness of the Deep Run , i nd i cating that subsi dence and 
associated fi ne mud deposition  had shifted westward a l ong  the New 
York she lf .  

The Kashong cons i sts of gray , cal careous mudstone wi th numerous 
she l l  beds and l enses of concretionary l imestone . I t  i s  characterized . 
by di verse benthos ( about 60-70 genera ) of brachiopods , bryozoans , and 
pelmatozoans .  Characteri stic taxa i nc l ude Tropidol eptus cari natus , 
Pl eurodictyum americanum, Orthonota undul ata , and Dipleura dekay1 . 
Cri noi d col onies occur at several levels with numerous genera repre
sented. In the Cayuga Val l ey ,  the Kashong i s  greatly condensed , and 
the di verse,  del i cate fauna typi cal of sections to the west i s  some
what reduced . However, at l ocal i ties  8 and 12 ( Stops 2 ,  4)  many fos s i l  
genera i nc l uding brachi opods , b i va l ves,  and tri l obi tes can be  found i n  
thi s  uni t .  Characteri sti c Tropi dol eptus , Dipleura , and pentagonal 
cri no i d  col umna l s  can be collected on the field trip .  The Kashong i s  
only 7-9 feet thi ck  at  l ocal i ti es 8 ,  9 ,  and 1 2  ( Fi gure 2 ) , and i t  . 
thi ns further to 3 feet at the Portl and Point type section ( Fi gure 4) ; 
however, i t  i s  particul arly foss i l -rich and contai n s  both the dis-. 
ti nctive Rhipidomel l a-Centrone l l a  bed and the phosphat ic  pebbl e 
(di sconti nuity) bed (Baird, 19787 1979 ;  see Fi gures 2 ,  3 ) .  

The Rhipi dome l l a-Centronel l a ( " R-C" )  bed i s  a prominent shel l -rich 
uni t  whi ch is traceable from at least Menteth Glen i n  the Canandaigua 
Val l ey eastward i nto central New York where i t  constitutes a basal thin 
zone of the Cooperstown Member. From the Canandaigua Val l ey to the 
Owasco Val l ey ,  thi s uni t  i s  of  nearly uni form 1 . 5- to 3-foot thi cknes s .  
East o f  the Owasco Val l ey i t  gradua l l y  thi ns to a s i ng le  smear of  char
acteri sti c brachiopods and pelmatozoan debri s and di sappears as a re
cogni zable  marker east of the Cazenovia-De Ruyter meridian. At Menteth 

· Gl en,  the R-C bed i s  separated from the Menteth Member by 10 feet of 
Tropidol eptus and bi val ve-rich gray mudstone . Thi s  mudstone thi ns 
eastward as the R-C bed and Menteth converge ; i t  i s  only 5-7 feet 
thick i n  the Seneca Val l ey and 0-1 . 5  feet between l ocal i ti es 7 and 12 
i n  the Cayuga Val l ey. From Shel drake Creek ( Loc.  12 ) southeastward, 
the R-C bed rests di rectly on Menteth-Portl and Poi nt carbonates . 

. T�e R-C bed contains a disti ncti ve macrofauna of brachiopods, 1 n�l �d1ng the terebratul ids, (Centrone l l a  and Cryptonel l a ) , the orthid Rh1p1 domel !a , a�d the l arge spirifer, Spinocyrtia,wh i ch are al l rare 
' 

to absent 1 n  adJacent Kashong beds .  The brachiopods 
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are packed i n  wi th abundant bi valves and bryozoan debri s .  Large 
coral s s uch as Hel iophyl l um and Favos i tes occur rarely i n  the uni t ,  
and unusual taxa such as rostroconchs and a fl exi bl e cri noi d  have 
a l so been found. Of parti cul ar importance i s  d i sti nctive mechanical 
abrasion ( faceting)  of  l arger brachiopods which often have the shel l 
worn through and surface detail compl etely removed .  The R-C bed i s  
usua l l y  capped by a thin bed , l -2 inches thi ck , of  pelmatozoan-ossi cl e 
packstone. 
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The R-C bed apparently represents a regress i ve episode within the 
Kashong; i n  sections to the west of the Cayuga Val l ey ,  shel l beds of 
Tropidolettus and other debri s become thi cker and more cl osely spaced 
1mmed1 ate y below the unit,  suggesting a shoal i ng trend. The presence 
of l arge cora l s  and thick-shel l ed brachiopods i ndicates further re
gress ion and estab l i shment of equi tabl e bottom condi tions . Mechani cal 
wear on the brachiopods is strong evidence of wave action  and di sturb
ance , the cl imax phase of thi s  regression i s  expressed by the thin 
cal carenit ic  interval capping the bed. 

The phosphatic pebble bed of the uppermost Kashong Member i s  
indi cati ve o f  a widespread shal e-fl oored disconti nuity which i s  best 
developed i n  western New York (Baird ,  1978 ) .  Thi s  disconti nuity ,  
mar�ed by a bed 3 to 1 0  inches thi ck of  phosphati c pebbles and 
reworked shel l debri s ,  i s  traceabl e  from the Cayuga Val l ey westward 
to Lake Erie ( Fi gure 3 ) .  West of the Canandaigua Val l ey the break 
marks the top of the Kashong Member; i t  occurs at the boundary of the 
Tropidoleptus-ri ch fauna of the upper Kashong and Deyonochonetes
Ambocoel l a-rl ch shale  of the l ower Wi ndom Member. From the Canandaigua 
Valley east to the Portland Point type section the disconti nuity occurs 
approximately one foot below a cal careous s i l tstone bed whi ch marks the 
base of the Wi ndom (Baird, 1978) .  The i nterveni ng mudstone i nterval i s  
characterized by a mi xture o f  Kashong and Wi ndom-type foss i l s .  Aga i n ,  
thi s  uni t contai ns unusual faunal el ements l i ke those of the R-C bed 
i ncl uding rare l arge rugose cora l s  and faceted val ves of Spinocyrtia ,  
suggesting a second regressive epi sode. 

· · 

From the Canandaigua Val l ey westward , the bed i s  rich i n  phosphatic 
pebbl es and phosphatic fos s i l  stei nkerns of Kashong taxa. Some of these 
are admixed with and encrusted by Wi ndom epi zoan taxa (Ba i rd ,  1978), 
i ndicating that submari ne eros ion and exposure of the pebbl es had con
ti nued up to and past the time of ' n i ti al col oni zation by Wi ndom 
organi sms . I n  the Seneca and Cayuga Val l eys , the change of faunas i s  
l es s  distinct a s  the di sconti nuity becomes l ess pronounced , but epi zoans 
(Spirorbi s ,  bryozoans ) are commonly observed on reworked phosphatic 
materi al . 

Sediment mixing by infauna characterized the erosion process;  
burrowing and sediment churning by Zoophycos organisms caused vertical 
mix ing of shel l s  and nodules s uch that the disconti nui ty shows up as a 
bed rather than as a di screte brea k .  Such a bed strongly resemb les a 
condensed sediment interval , the only di fference bei ng ev.idence of 
erosional overstep of underlying sediments , whi ch is expressed i n  
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westward erosional truncation of the Kashong sequence i n  Genesee and 
eastern Erie Counties (Ba ird ,  1978 ) ,  Both a t  and east o f  the Cayuga 
Val l ey erosion appears to have been minima l  o r  absent. and the phosphatic ' 
pebble bed i s  more truly a condensed sediment i nterval . 

Thi s  bed can be seen at Bl oomer and Shel drake Creeks (Stops 2 
and 4 )  and at the Portland Point type section (optional Stop 5 ) .  
Phosphatic pebbl es are present but not very common i n  Cayuga Val l ey 
sections , and they are hard to extract from the s i l ty ,  cal careous mud
stone matrix.  Tropi doleptus i s  common i n  the bed ; these brachiopods 
should be exami ned for phosphorit ic  i nterio r  fi l l i ngs . Some of  these 
brachiopods are worn and di sarticul ated , and the bl ack phosphorite i s  
cl early v i s i b l e  showing through the shel l or adhering to val ves ( see 
Bai rd ,  1 978 ) .  Thi s i ndi cates that phosphati zation occurred withi n ·  
near-surface sediment, often wi thin sediment-infi l l ed shel l s .  Ste in
kerns of aragoni tic she l l s  are commonly observed i nd icati ng that shell 
carbonate was not repl aced by phosphorite. Interstitial  phosphori te 
formation appears to have been associ ated with pro l onged i nterva l s  of  
nonsedimentation , sediment mixi ng , and d isturbance prior  to submarine 
erosion.  

STRATIGRAPHIC  S IGNI FICANCE OF BASAL MOSCOW 
CONDENSATION AND DISCONTINUITIES 

The Portl and Point-Kashong compl ex of beds and zones displ ays the 
greatest aggregate convergence of strata i n  the western New York Middle 
Devonian.  Moreover, the nearly mi rror-image thinni ng ,  convergence , and 
truncation of the same strata in western New York cl early  point to a 
major, l ong-l asti'ng geologic  event or cl osely spaced series of  events 
affecti ng vi rtua l l y  the entire New York shel f .  

The pattern of convergence of many different units and j uxtaposi
tion of widespread thi n  l imestone and shel l beds i ndi cate that the 
time i nterval represented by the basal Moscow sequence and the under
lying paraconformity i s  probably very great. The Portl and Point 
i nterval in both western and eastern New York appears to represent 
widespread and greatly prol onged periods of  nondepos i ti on of terri 
genous sediment i n  the she l f  region,  a l l owi ng for widespread, uni form 
stacki ng of thin carbonate units of  s ignifi cantly di fferent ages.  As 
noted above , this apparent "sediment starvation" may have resul ted 
from sel ecti ve winnowing of fine-grained sediments i n  the very sha l l ow 
shel f area.  The thi n  carbonates grade i nto rel at ively thi ck c lasti c  
l enti l s  ( i .e .  Deep Run and Kashong members ) which were deposi ted rapi dly  
in  the s l i ghtly deeper, l ower energy subs id ing trough. I t  i s  i n  the 
i nter-shel f trough that the sequence shows i ts great time s i gn i fi cance 
by the stratigraphic "bal l ooni ng" described earl ier.  

Thi s  sequence of condensed beds shou l d  recur i n  equi val ent strata 
el sewhere around the Appal ach i an basi n ,  but perhaps not in the bas i n  
center where subsi dence was greatest. It should be a basi n-margin 
feature associ ated wi th one or  more di scontinuities , coral -pelmatozoan 
ri ch beds , or unusual fossi l  zones . 
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DIASTEMS I N  KING FERRY SHALE MEMBER 

Barnum Creek Bed 

Two diastems , characteri zed by abundant hi atus concretions and fossi l 
shel l debri s ,  occur i n  the Wanakah-equi val ent part of the King Ferry Member, 
these are best developed between Powel l Creek ( Loc .  1 1 )  and Mack Creek 
(Loc. 7 ) .  The l ower diastem ,represented by the Barnum Creek bed (Baird,  
1 981 ) ,  is  a subtl e hiatus lacking any discrete di sconti nui ty surface ( Figure 
2 ,  5B ) .  It  can be easi ly overlooked except for the presence of bored and 
bioencrusted reworked concretions ( Fi gure 6b ) .  From Powel l  Creek ( Lac .  1 1 )  
and Short Creek (Lac .  1 4) southeastward , thi s bed i s  characterized only by 
shel l debri s whi ch i s  vari ably biocorroded ( Fi gure 3b ) .  Abundant foss i l s  
i ncl udi ng the coral, Stereol asma ; brachi opod� Athyri s spi ri feroides , Med iospi r
i fer audacu l u s ;  bryozoans , and bi val ves characterize thi s fauna .  The 
muastone sequence underlying the Barnum Creek bed yie l ds numerous i n  � 
cal careous concretions as wel l  as macrofauna simi l ar to that i n  the over
lyi ng shel l bed . Large conu l ari i ds ,  associ ated wi th and i nfi l l ed by con
cretionary cal careous mudstone ,  occur wi thi n thi s sequence ; these " pre-
foss i 1 i zed" objects appear wi thi n the Barnum Creek bed north of 1 ocal i ty 1 1  
as the underlying conu l ari i d  zone i s  overstepped. 

From Groves Creek ( Lac. 1 0) northward , the Barnum Creek bed is character
i zed by an i nterval 5 to 1 0  i n ches thi ck of mi xed shel l s ,  mud ,  and h i atus concre
tions . North of Barnum Creek (Lac.  9 ,  Stop 3 )  thi s  bed thi n s ,  and foss i l s 
decrease i n  abundance and di vers i ty northward to Hi cks Gul ly (Lac . 4 )  and 
westward to Sampson State Park (Lacs . 2 and 3) in the Seneca Val l ey .  Thi s  
occurs as synjacent sediments become darker i n  col or and d isti nctly l es s  
foss i l i ferous ,  refl ecting the regional shel f-to-trough facies trans i tion 
di scussed earl ier.  

Bioencrusted h i atus concreti ons and reworked conul ari i ds are characteri s
ti c of thi s  uni t at  Barnum Creek (Stop 3) and Groves Creek (Lac. 1 0) ;  these 
objects show a compl ete spectrum of de9radation from minimal1y or parti a l l y  
exhumed forms to i ntensely bored and b1 0encrusted fragments ( Figure SB , 6 ) . 
Smal l rugose and aul oporid coral s (Stereol asma , Cl adochonus ) ,  bryozoans 
(Ascodi ctyon,  Hedere l l a ,  encrusting trepostomes ) ,  and pelmatozoans are 
characteri stic  encrusters ( Fi gure 6 ) . Borings are predomi nantly a vas i form 
morphotype of  Trypanites . Numerous paral le l  and i ntersecti ng sets of grooves 
on concretions may be scratch marks produced by burrowi ng i nfauna impi nging 
aga i ns t  d isturbed, but not yet exhumed, concretions . These marks are 
s imi l ar to those produced by i n fauna on Jurassi c nodul es ( FUrs i ch ,  1 979) . 
Pre-foss i l i zed conul ari i ds are characteri sti c of the reworked sediment 
i nterval ; these are typically three-dimens ional and infi l l ed by concretionary 
cemented mudstone ( Fi gure 6) . These are reworked as evidenced by vari able 
degradation of thecae and bi oencrustation of exposed concretionary mudstone .  
North and west of  Mack Creek ( La c .  7 ) , epi zoans are sti l l  observed on h iatus 
concretions , but epi zoan di vers i ty i s  l ow overal l .  At Sampson State Park 
Lacs .  2, 3) only Cl adochonus and Ascodi ctyon are observed on concreti ons . 
The hi atus concret10ns themsel ves tend to be smal l ,  fl attened objects re
fl ecting di agenesis  in darker, underlying mudstone facies ; these are 
sometimes stacked l i ke shing les al ong the bed. West of Seneca Lake (Lac . 2 )  
the Barnum Creek bed i s  no longer recogni zabl e ,  i ts posi tion is  occupied 
by dark-gray to bl ack platy shal e .  
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Figure 5 .  Stratigraphy associ ated with Ki ng Ferry diastems. A shows 
Barnum Creek bed (a } , Mack Creek bed ( b ) , and Bl oomer Creek 
bed ( c ) rel ati ve to regional facies di stribution. Note 
truncation of Mack Creek bed by Bl oomer Creek bed. B,  
schematic vertical profi l es of King Ferry di astems. a-c 
show Bl oomer Creek bed at l ocal i ties 5 ,  9 ,  and 13 respec
ti vely,  d7f show Barnum Creek bed at l ocal i ties 2 ,  9 ,  and 
15. Local i ties in A correspond to those in Fi gure 1 .  
From Bai rd ,  1 981 . !
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Bl oomer Creek Bed 

Twel ve to th i rty feet above the Barnum Creek bed another more pro
nounced di sconti nu ity i s  observed; al though l acking a discrete eros i on 
surface , the Bl oomer Creek bed d i sp lays d iconti nu ity character main ly  
from Groves Creek (Loc . 1 0) northward to B ig  Hol l ow Creek ( Loc .  5 ;  Stop 1 ) .  
I t  too ,  i s  characterized by vertica l ly-mi xed h i atus concretions and she l l s  
i n  the same general area a s  the Barnum Creek bed. From Powe l l  Creek east
ward and southward, the bed genera l ly  l acks reworked early-diageneti c 
materia  1 and i s  characterized by abundant brachi opod and bi val ve s he l l s  
i rregul arly packed i n  gray mudstone matrix .  I n  s i tu concretions are 
common i n  the 3-to-6 foot mudstone i nterval immediately bel ow the bed ; 
these are progress i vely exhumed north of  Powel l Creek as · the discontinui ty 
oversteps thi s  sequence . North of  Mack Creek (Loc.  7 )  hi atus concretions 
become l ess common as the underly ing concretion zone is eros ional l y  cut 
out, and there i s  a marked drop-off in abundance and d ivers i tY of epi fauna . 

At B l oomer and Barnum Creeks (Lacs . 8, 9 ;  Stops 2 ,  3 ) , the B l oomer 
Creek bed carries a r ich biota , domi nated by brachiopods and b i va l ves . 
Key taxa i ncl ude the brachiopods. Athryi s spi ri fero i des , Pseudoatrypa cf.  
f. devoni ana , Strophodonta demi ssa , Medias pi ri fer, and numerous small er 
forms ; bival ves. i ncl ude Modi omorpha , pteri o i  ds , and protobranchs . Scat
tered bryozoan fragments, gastropods ( Mourl oni a, bel l erophontids) and 
fragment a 1 cepha 1 opods and tri l o b i tes are abundant .  Smal l Pl  eurodi ctyum 
americanum characterize the bed ,  parti cul arly north of B l oomer Creek where 
they are common . These cora l s  commonly encrust s hel l s ,  but they are al so 
observed on hi atus concretions and phosphati c pebbl es ( Fi gures 6B, 7 ) . 
Large coral s ,  i ncl uding  Cystiphyl lo ides , Hel i ophyl l um ,  and Favosites . 
are scarce but present in the sheil-rich phases of thi s uni t .  

Hiatus  concretions are l ocal ly  conspi cuous features o f  this bed , par
ticul arly at Barnum Creek ( Stop 3 ) . Most of these are tube- , spi ndl e- , 
and turni p-shaped objects ; these typi cal ly displ ay a central tube or axi s 
whi ch i s  pyrite- i nfi l l ed when the concretion i s  i n  s i tu ·. These tubes appear 
to be early di agenetic features associ ated wi th leb�puren i n  the under
lying mudstone ( Fi gure 7A) . The cal careous concretions represent a l ater 
phase of carbonate di agenesi s  around tubes . The exhumed conretjons are 
variably encrus ted by epi zoans and typ ical ly i ntensely bored ( F1 gures 6A, 7A) ;  
a l ong ,  stra ight variety of  Trypan i tes i s  typi cal of thi s  bed. Hi atus 
concretions are variably degraded by the bori ng process and mul tipl e epi 
sodes of bi oencrustation are seen on nodul es ( Fi gures 6A , 7c-e ) ,  suggesti ng 
prol onged exposure of the concretions on the bottom and/or mul tip le  epi sodes 
of exhumation and reburia l . Sma l l phosphatic pebbles and phosphati c stein
kerns of brachi opods , nauti l oi d s ,  and tri l ob ites are common in the Bl oomer 
Creek bed ( Fi gure 6A) . At B ig  Hol l ow Creek (Loc .  5 ;  Stop 1 )  Pl eurodi ctyum 
and Stereol asma have been found encrusting pebbles and stei nkerns only a 
fraction of their  s i ze ( Figure 6A ) ;  thi s strongly suggests synchronous coral 
growth and burial of the unders ized-nodule substrate duri ng sedimentation .  
Presence of both reworked phosphatic pebbl es and h i atus concretions i ndi 
cates that the period of submarine erosion may have been much l onge.r than for 
the Barnum Creek bed . 

The Bl oomer Creek bed di spl ays conspi cuous l ocal , northwestward ero
si onal overstep of underlying beds ;  thi s uni t  i s  observed to overstep a 
conspicuous turbi dite which i s  mappab l e  between the diastems from Mack 
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Creek ( Loc. 7) southeast to Shel drake and Pai nes Creeks (Locs . 1 3, 1 2 ) . 
Thi s  turbidite,  des i gnated the Mack Creek bed, occurs 1 7  feet bel.ow the 
Bl oomer Creek bed and 1 8  feet above the Barunum Creek bed i n  southeastern 
exposures . The Bl oomer Creek hi atus concretions are 8 feet above the 
turbi dite bed at Bl oomer Creek , and only 4 feet above i t  on the north 
branch of Mack Creek. At a smal l creek (Loc . 6 )  1 . 3 mi l es north of Mack 
Creek the d iastems are 1 7  feet apart and the turb id ite is mi ss ing .  At 
B ig  Hol l ow Creek (Loc. 5; Stop 1 )  0 . 75 mi l es farther north , the di astems 
are only 1 2  feet apart. No further convergence i s  noted to the north and 
west of thi s section . Al though some of the 20 feet of  diastem convergence 
can be attributed to northward facies change from gray mudstone to dark 
gray-bl ack sha 1 e ,  the abundant tii atus- concretion materi a 1 and truncation 
of the turbidi te cl early indi cate that much of thi s change i s  the resul t 
of submari ne eros ion .  

Submari ne-Eros ion Processes 

The King Ferry di astems are termed stratomi cti c di s continui ti es 
(Baird ,  1 981 ) ;  these are erosional breaks characteri zed by beds or zones 
of mi xed and di sturbed sediment, foss i l s ,  and reworked di ageneti c struc
tures rather than di screte erosion surfaces . The sediment mi xing i s  
general ly  the resul t o f  i nteraction of physica l  sea- fl oor erosion by cur
rents and disturbance of near-surface muds by i nfauna .  Such beds resembl e  
condensed sedimentary sequences , but the erosional overstep associ ated wi th 
them excl udes these uni ts from thi s category . 

S ubmari ne erosion producing the Ki ng Ferry diastems occurred through 
the addi ti ve i nteraction of at l east two and probably three processes ; 
these i ncl ude 1 )  diss i pation-impi ngement of weak ,  epi sodi c wave-current 

Fi gure 6 .  Reworked concretions and fos s i l s from King Ferry di astems . 
A shows material from Bl oomer Creek bed ; thi s i ncl udes : a)  
phosphori tic  stei nkern of tri l obi te , Loc . 9 (Stop 3 ) , X 0 . 7 5 ;  
b )  l arge parti ally exhumed cal careous concreti on showing 
di fferent ial boring-encrustation of  i ts upper surface, 
Loc .  9, X 0 . 7 ; c )  tubu l ar hi atus concretion showi ng hol l ow 
central core axi s and encrusting Pl eurodi ct urn, Cl adochonus , 
and Phi l hedra , Loc . 8 { Stop 2 ) ,  X 0 . 75 ;  d biodegraded 
h iatus-concretion "crumb" wi th attached Stereol asma , Lac . 8,  
X 1 ;  e) Athyri s  val ve showing bioattri tion , Loc . 7 ,  X 0 . 8; 
f) Pl eurodi ctyum encrusting undersi zed phosphatic  pebbl e ,  
Lac .  5 (Stop 1 ) ,  X 0 . 6, B shows materi a l  from Barnum Creek 
bed ; thi s i ncl udes : a )  bored and bioencrusted h i atus con
cretion .  Note flask-shaped borings and encrusting Stereo
l asma and Hederel l a ,  Loc . 9 , X 0 . 6 ;  b )  schematic  cutaway 
view of i n  s itu concretion showi ng core axi s surrounded by 
diagenetTC carbonate, X 0 . 5 ;  c )  bioencrusted tubu lar  concre
tion wi th attached Ascodictfon ( s pots ) ,  Cl adochonus , and 
Hederel l a ,  Loc. 8, X 0 . 8; d reworked prefossi l i zed conu
lari i d , Loc .  9 , X 0 .8 ;  e )  nodul e showing scratch marks 
attri buted to i nfauna , Loc . 9 ,  X 0 . 4 .  From Baird ( 1 981 ) .  
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Fi gure 7 .  
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Genesis  of  "poker chi p" hiatus-concretion fragment. A, 
bioturbation ; devel opment of  vertical and obl i q ue tubular  
burrows ; B ,  d1 agenes1c formation of cal careous concretion 
around burrows and preci pi tation of pyrite and/or cal c i te 
i n  burrows ; C ,  eros ion event; exhumation and bi oencrustation
boring of exposed hiatus-concretions ; D ,  h iatus-concretion 
di s i ntegration ;  break up of nodule and encrustins coral 
P leurodi ctyum; E ,  post-breakage bi oencrustment; pelmatozoan 
attachment to transverse break s urface. 

energy on the sea bottom; 2) d i sturbance and l i quefaction of surface 
muds by i nfauna ; and 3 )  downsl ope transport of fines al ong a storm wave
induced current-energy gradient and/or through gravi ty effects . The third 
is l ess easy to assess but appears reasonabl e , gi ven the regional character 
and distri bution of the di astems . 

Submari ne erosion a long the trough margin seems to have started as 
the resul t of ·an outside control such as s l i ght regress ion , and/or re-. 
duction i n  sediment supply to the region . Such a shi ft ,  timed wi th on
goi ng bi oturbation of shel f-sl ope muds , woul d have shi fted the sedimen
tation bal ance from net accumul ation to net loss wi thout radi cal environ
mental change . I ncreased current energy acting on a soft bioturbat�d 
substrate wou ld  have resul ted i n  resuspens ion and removal of fines . The 

I l 

r 

l . 

I l 

f l . 

f l . 



' 
I 

�- --' 

L l 

1 35 

acti v ity of bottom organi sms i s  known to contri bute greatly to bottom 
erosion parti cul arly i n  sl oped sea-floor areas ( Rowe et al . , 1 974; 
Stanl ey and Freel and , 1 978) . Ani mal s may cause erosion at  current flow 
vel oci ties much lower than the threshol d erosion ve loci ty for a gi ven 
sediment type by ejecting or scatteri ng c l ay floes i nto suspension ,  thus 
caus i ng sediment entrai nment in weak currents ( Di l l on and Zimmerman ,  1 970 ; 
Lonsdal e and Southard, 1 974) . Bi oturbation i n  both the Barnum and Bl oomer 
Creek beds i s  evidenced by presence of Zoo h cos and l ocal abundance of 
protobranch b ival ves ( Nucu l i tes , Pal eonei l o  ; al though protobranchs l eft 
no i dentifi abl e 1 ebensspuren , these forms were probably acti ve burrowers 
and sediment i ngesters i n  the near-surface muds ( Bowen , Rhoads and McAlester, 
1 974 ; Thayer, 1 974 ) .  They presumably modi fied surface sediments , probably 
Pel l et iz ing and l i quefying them in a pattern s imi l ar to that produced by 
modern Nucul a ( Rhoads and Young ,  1 970;  Stan ley ,  1 970 ) . 

A thi n ( 2  to 1 5  i nches thi ck ) mantl e or fl ux zone of b ioturbated sur
face mud conta in ing admixed shel l s  and hiatus concreti ons i s  bel i eved 
to have been present duri ng concretion format ion ( Fi gure 8 ) . Al though 
reworked concretions were local ly abundant within th i s  l ayer , only a 
vari abl e proportion of these woul d have been exposed at  the surface at 
any gi ven time due to vertical mi xing of mud by organisms and l ateral 
sed iment transport. Because of winnowing of fi nes by currents , thi s 
zone of mixed materi al woul d  have mi grated verti cal ly downward wi th 
time, overstepping ( cann i bal i zi ng ) progress i vely ol der beds ( Fi gure 8,  
A-C cycl e ) . Downward probing by i nfauna woul d  have kept pace with down
ward advance of the sea bed with conti nuous i ncorporation of underlying 
concretions i nto the burrowed l ayer .  

A gentl e northwestward-dipping submarine pal eosl ope was associ ated 
with diastem formation;  this reg ional sl ope was probably present through 
the period of deposi tion of Wanakah-equ i va lent Ki ng Ferry sediments , the 
two di astems being i n  part consequences of i t .  Important features di scussed 
earl ier (Baird ,  1 981 ) i nc l udi ng : 1 )  gray-to bl ack-shale facies change i n  
the Ki ng Ferry, 2 )  associ ated faunal di vers i ty gradients al ong both dia
stems , 3)  d i stri bution of hi atus concret ions , 4 )  di stri buti on and current
di rectional indicators of the Mack Creek turb i di te ,  and 5 )  regional facies 
patterns i n  uni ts borderi ng the Ki ng Ferry , consti tute evi dence for the 
pal eoslope .  The facies change from g ray to bl ack shale is i nterpreted 
as an envi ronmental gradient to deeper water ;  bl ack sha l es are usua l ly 
; nterpreted as outer-she l f  or bas i na l  depos its (Heckel , 1 973; Bowen ,  Rhoads 
and McAl ester, 1 974 ; Rhoads , 1 975) . 

Diastem erosion i s  bel i eved , i n  part, to be a resul t of paleoslope 
control ; both diastems are best developed i n  the area of maximum facies 
change and are mi n imal ly  developed or absent away from the s l oped region . 
Why woul d these di scontinuities be so pecul i arly d istri buted? The 
answer appears to be rel ated to di fferent ial i ns tabi l i ty of sediments on 
submarine sl opes even i ncl udi ng  surfaces of less than 1 °  i ncl i nation . 
The presence of the Mack Creek turb i d i te wi th groove casts normal to 
i nferred deposi tional stri ke i s  a strong i ndi cation of epi sodi c densi ty
current fl ow on the pa l eoslope . Simi l arly ,  resuspended fi ne mud woul d 
have been transported downsl ope (a l ong  a gradient of wave-i nduced 



1 36 

current energy ) ;  thi s sediment sl owly mi grated downsl ope over time to 
be deposi ted as a thin bl anket of bl ack mud i n  deeper, l evel -bottom 
trough area s .  
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Figure 8 .  S ubmari ne erosi on ;  schematic  reconstruction .  
A ,  Biol ogical activi ty on  and wi thi n  s ubstrate . Devel opment 
of water-ri ch burrowed sediment l ayer. Vertical shel l -nodul e 
mi xi ng and l oss of fine sediment to currents . B ,  I ncreased 
current scour and accelerated erosi on .  Concretion exhumation 
and bi oencrustment. Local development of nodu le  pavements . 
C ,  Reduced current scour and erosion.  Conti n ued burrowing  
acti v ity wi th regeneration  of water-rich sediment l ayer. 
Downward extension of burrowing acti vity i nto undi sturbed 
ol der muds . 
Key : a ,  brachi opods ; b ,  hi atus-concretion epi zoans ; 

c ,  conjectural surface expression of burrows ; 
d ,  Zoophycos sprei ten ;  e ,  shel l concentrations ; 
f ,  nucul id bival ves and associ ated thixotropic 
( stippled) sediment; g ,  in iiiu concretions ; 
h ,  rugose coral di splaying growth synchronous wi th 
sediment accumul ati on.  
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ROAD LOG FOR MIDDLE DEVONIAN DISCONFORMITIES 
AND SEDIMENTARY CONDENSATION IN THE CAYUGA LAKE AREA 

CUMULATIVE 
MILEAGE 

o . o .  

0.4  

1 . 2  

15 .4  

17 .5  

24 ,8 

34.8 

TRIP 

MILES FROM 
LAST POINT 

o . o  

0 .4  

0 . 8  

1 4 . 2  

2 . 1  

7 . 3  

10. 0  

ROUTE 
DESCRIPTION 

Beg i n  tri p at Hol i day Inn on Vestal 
Parkway opposi te State Uni vers i ty of  
New York , Bi nghamton campus . Turn east 
on parkway, but pul l off immediately on 
northbound exi t, Johnson C ity,  Rte. 201 . 

Bridge over Susquehanna R iver,  traffic 
c i rc le  at north end of bri dge. 
Continue north on 201 ( Ri verside Dri ve) .  

Junction wi th N . Y .  Route 17 , proceed 
west on 17 to Owego exi t. 

Owego exi t .  Proceed north across 
Susquehanna Ri ver and through Owego on 
New York Route 38-96. 

Junction of New York Routes 38 and 96. 
Proceed northwest on Route 96. 

Vi l l age of Candor. Junction of New 
York Routes 96 and 96A. Proceed north 
on Route 96A. 

Town of Danby , continue north. 
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39 . 7  

40 . 1 

40 . 2  

40. 4  

41 . 2  

50 . 2  

60 .4  

62 . 6  

63 . 6  

65 . 6  

66 .4  

66 . 9  

?--

. ,, 

4 . 9  

0 .4  

0 . 1  

0 . 2  

0 .8  

9 . 0  

1 0 . 2  

2 . 2  

1 .0 ' 

2 . 0  

0 . 8  

0 . 5  
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Town of I thaca at  base of  hi l l .  
Proceed west on New York Route 96A to 
j unction of Route 13-14-96 wi th Route 
96A. 

Junction of Routes 13-34-96 wi th 96A. 
Turn north on Route 13-34-96 . 

Junction of Routes 13-34 and 89-96. 
Turn l eft (west) on 89-96 and cross 
Cayuga Inl et .  

Junction of  New York Routes 89 and 96 . 
Turn ri ght (north ) on Route 89. 

Leave town of I thaca , proceed north 
a long west s i de of Cayuga Lake . 

Cross mouth of Taughannock Creek at 
Taughannock State Park . To the l eft ( upstream) from the road bridge a l ow 
waterfal l i s  v i s i b l e ;  this section 
i ncl udes the Tul ly Formation ( l imestone ) 
overlying the uppermost Hami l ton Group 
(Windom Member ) . Farther upstream i s  a 
spl endid  gorge-waterfa l l  section expos i ng 
sediments of the l ower Genesee Group 
( Upper Devonian :  Frasnian Stage ) . 

Cross Shel drake Creek .  

Cross Barnum Creek . 

Cross Bl oomer Creek . 

Turn l eft (west) on Swick Road . Proceed 
up hi l l  . 

S l i ght turn i n  road . Note deep gul ly of 
B i g  Hol l ow Creek to right.  

Junction wi th north-south bl acktop road . 
Turn right and cross Bi g Hol l ow Creek , 
STOP 1 .  

STOP 1 ( 1  lour ) : BIG HOLLOW CREEK SECTION . At thi s  stop we wi l l  examine 
both the Barnum and Bl oomer Creek beds ; these can be seen i n  the creek 
bed bel ow the sma l l  farm north of the creek . The Barnum Creek bed i s  
thi n ,  but characterized by abundant flattish to ovoi d  hiatus concretions 
which are encrusted by Cl adochonus and sma l l  bryozoans . The Bloomer Creek 
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bed oc�urs about 1 50 feet upstream from the l ower di sconti nu ity and 1 2  
feet h1 gher i n  the section . Thi s 8-i nch-thick mudstone bed has. numerous smal l cora l s  ( Pl eurodict¥um, Stereolasma ) which are commonly attached to phosphati c nodules and h1atus concret1ons . Above this uni t i s  25-30 feet of dark-gray and bl ack sha l e .  In a borrow pit upstream from the road cross ing ,  the bl ack sha le  grades upward to cal careous mudstone marking 
the base of Jaycox-equiva lent K ing Ferry Member. Return to vehic l e .  

67 . 0  0 . 1  Turn ar.ound o n  b l acktop road and ttirn 
l eft ( east) . on Swi ck Road .  

68 . 3  1 . 3 Junction wi th New York Route 89 . 
Turn right ( south ) .  

70 .6  2 . 3  Turn right (west) by s i gn for vi neyard 
onto gravel farm road . 

70 .8  0 . 2  Park by farmhouse a t  end of road . STOP 

STOP 2 ( 1  hour and 20 minutes ) :  BLOOMER CREEK SECTION . We wi l l  wal k  
north for 1 500 fee� crossing the mai n  branch of Bl oomer Creek to a 
more accessi b l e  section on i ts northern tributary. At thi s  section 

2 .  

we wi l l  observe the Mack and Bl oomer Creek beds bel ow the sma l l  water
fal l s  and study basal Moscow beds both at and s l i ghtly above the fal l s .  
This i s  one of the northernmost sections at whi ch the Mack Creek bed 
can be observed . The Bl oomer Creek bed occurs 8 feet above this  unit ;  
i t  i s  rich i n  brachi opod and mol l uscan debri s and hiatus concretions 
are common;  these di splay abundant epi zoans . 

The Ti chenor Limestone Member occurs i n  the recess under the fal l s ;  
i t  yiel ds abundant pelmatozoan material i nc l ud i ng articul ated cri noids . 
The Menteth and overlying Kashong Members occur upstream from the fal l s .  
Fossi l s  are pl enti ful i n  the Kashong sequence , and they can be easi ly  
extracted from the Rhipi domel l a-Centronel l a  Bed . The phosphatic pebbl e  
bed of the upper Kashong i s  inconspi cuous , but i t  yi elds phosphatic 
pebbl es and occasional phosphati c brachiopod and tri l ob ite stei nkerns . 
Return to veh ic le  and proceed back to mai n road . 

7 1 . 0  0 . 2  

7 1 . 2  0 . 2  

Junction wi th New York Route B9 . Turn 
right and proceed south 

Park vehic l es i n  open area above high 
fal l s  on Barnum Creek . STOP 3 .  

STOP 3 ( 2  hours , l unch first before examining  the rocks ) :  BARNUM CREEK , 
UPPER LUDLOWVILLE SECTION . We wi l l  proceed around the waterfal l ,  which 
i s  capped by the Menteth Member, and reach the creek by a safer down
stream route . Wading up the creek , we wi l l  examine, i n  order• the Barnum 
Creek bed , Mack Creek bed , and Bl oomer Creek bed . Thi s  i s· a c lassic 
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compl ete profi l e  shown schematical ly  i n  Fi gure 2 .  Both the Barnum and 
Bloomer Creek beds yield  a ri ch , shel ly bi ota and numerous hi atus con� 
cretions . The di sonti nui ti es overl i e  i nterval s of mudstone bearing numer� 
ous i n  s i tu concretions whi ch are the erosi onal source of h iatus con� 
cretTOn�Of particul ar i nterest i s  the occurrence of reworked , pre� 
fossi l i 4ed conul ari i ds i n  the Barnum Creek bed . Moreover , l arge 
di fferential ly  bored h iatus concretions occur i n  the Bloomer Creek bed ; 
these show i ntense Tr}panites borings on the ir  upper surface and nG boring 
underneath ( F i gure 6A . The nodul es ·  have different epi zoan assemblages 
on the ir  upper and l ower surfaces , i ndi cating development of microhabi tats 
along the ir  exterior . Return to veh i cl es . 

71 .4  

73 .3  

73.8 

73.9 0 . 1  

0 . 2  

1 .9 

0 . 5  

Rejunction wi th New York Route 89 . Turn 
l eft ( south ) . 

Turn l eft ( east) on road to Sheldrake . 

Turn right ( south ) and proceed to farm 
above h i gh fal l s  on Shel drake Creek . 

Park veh ic le . and wal k  to STOP 4 .  

STOP 4 ( 45 minutes ) :  SHELDRAKE CREEK, LOWER MOSCOW CONDENSED STRATI� 
GRAPH IC  SECTION . The Ti chenor�basal Wi ndom i nterval is represented by 
only 1 7� 18  feet of section . The Deep Run Member i s  only 4 . 5  feet thick 
as opposed to 10 feet at Stop 2. The Menteth L imestone i s  thin and 
i rregular i n  thi s section , and the Rhipidomel l a-Centrone l l a bed of the 
Kashong Member i s  j uxtaposed on i t .  The Ti chenor Member is represented 
by a massive cal careni ti c  l edge w ith a sharp basal contact with the 
Ludl owvi l le .  Medial King Ferry beds wi l l  not be examined here , but the 
Mack Creek bed and the Bloomer Creek bed are both v i s i b l e  i n  the creek 
bank below the fal l s .  Return to vehic les . 

74. 0  

74. 5  

134 .6  

Return from 
Locs .  1 -4 

94. 5 

o .  1 

0. 5 

60. 1  

o . o  

Junction with Sheldrake Road. Turn 
l eft (west) . 

Junction wi th New York Route 89. Turn 
l eft ( south) and return to Binghamton . 

Return to Hol i day Inn . End of trip .  

OPTIONAL STOP 5 

Start at j unction of New York Routes 
1 3�34 and 96 i n  Ithaca, proceed north 
on Route 1 3-34. 
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96. 5  0 . 2  

1 01 .  1 4 . 6  

1 01 . 8 0 . 7  

1 02 . 1  0 . 3  

1 02 . 4  0 . 3 

1 02 . 8  0 .4 

Junction of New York Routes 1 3  and 34 . 
Turn left ( north) and proceed on 
Routes 34 . 

Junction of New York Routes 34 and 348 
i n  South Lans i ng .  Turn l eft (west) 
on Route 348. 

Turn left ( southwest) on Portl and Poi nt 
Road . 

Entrance to Penn Dixie Cement Corp . 
Portland Poi nt quarry on l eft. The 
Tul ly  Formation ( l i mestone) i s  quarried 
here , and the uppermost beds of the 
Moscow Formation (Wi ndom Sha le )  are 
exposed . For descri ption of thi s  l ocal i ty 
see Grasso ( 1 970 ) N . Y . S .G .A .  fiel d trip D 
and H ,  Stop 9 .  An excel l ent Tul ly-Wi ndom 
exposure i s  developed to the ri ght of the 
road i n  Mi nnegar Brook.  

Sal t mine to right.  The Morton Sal t 
Company i s  mi n i ng  sal t from the Sal i na 
Group ( Upper Si l urian ) .  

Arrival at Portland Poi nt at the mouth 
of Gul f Creek . Stop veh i cl es and proceed 
on foot .  

STOP Sa ( 25 minutes ) :  PORTLAND POINT TYPE SECTION ( see Fi gure 4 ) . It 
occurs in a rai l road cut along Cayuga lake shore 300 feet south of en-
trance to Gul f Creek . There i s  noticeab le  southward d ip  to the strata so 
that 1 0- 1 5 feet of uppermost Ki ng Ferry is v i s ib le  bel ow the Portland Poi nt;  
the Portland Poi nt-Kashong i nterval descends to rai l road l evel over a 1 00-1 50 
foot distance . 

Ori ginal l y, the Portland Poi nt was described as i nc l ud i ng 9 .0-9 . 5  feet of 
cal careous strata wi th a promi nent cal carenite bed at the base and shel l - · 
rich l imestone at the top ( Cooper, 1 929 , 1 930)  • The Portland Poi nt i s  now 
redefi ned to i ncl ude only the calcarenit ic  (Tichenor-equivalent) bed and 
overlying 2-foot muddy , Deep Run-Menteth equivalent l imestone (Ba i rd ,  1 979 ) .  
5 . 5  feet of succeeding beds are ·assi gned to the Kashong Member .  A prominent 
calcareous si l tstone bed bel ieved to be equ i va lent to the phosphatic pebbl e  
bed to the west occurs 8 . 5-9 feet above the base of the Moscow Formation ;  
thi s  may have been the top marker bed of  Cooper 's  Portland Poi nt section . 

Thi s  bed occurs about one foot bel ow a cal careous s i l tstone bed '!larki ng the . 
base of the Wi ndom. Above the base of the Wi ndom are numerous W1 ndom �rachl 

opods i ncl udi ng  Athyri s  spirifero ides , Ambocoel i a  umbonata , and chonet1ds . I � -r· . 
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STOP Sb {20 minutes ) :  SHURGER FALLS . We now wal k  back north to the mouth of 
Gul f Creek . Proceeding east { upstream) for 1 00-1 50 feet we come to Shurger 
Fal l s .  The Portland Poi nt i s  now at much hi gher el evation , capping the 
40-50 foot waterfa l l . We wi l l  not cl imb the fal l s  but wi'l l col l ect fossi l s  
from l oose blocks which have fal l en down . 

1 03 . a  

l l l . l 

1 50 . 3  

1 . 0 

7 . 3  

39. 2  

Return to vehicles and proceed back to 
j unction with New York Route 348 . 

Return to starting point at junction 
of New York Routes 1 3-34 and 96 in 
Ithaca . 

Return to Hol iday Inn , Vestal , New York. 
END OF TRIP .  
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