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SUBSURFACE ONONDAGA B IOHERMAL BANKS : 
PALEOGEOGRAPHY,  FACIES ,  AND RESERVOIR  FEATURES 

DON L. KISSLING 
Robertson Research ( US ) Inc .  

Houston ,  Texas 

Several gas-producing b iohermal banks , popu l arly known as pi nnacle 
reefs , have been discovered in  the Middl e Devoni an Onondaga Limestone of 
south-central New York . These subsurface carbonate bu i l dups are 
di sti ngui shed from bi oherms known i n  the Onondaga outcrop bel t by thei r 
pal eogeographi c separation from the l atter ,  thei r  far greater s i ze { 36 
to 63m i n  thi ckness and 1 200 to 3200m i n  di ameter ) and the ir  continued 
growth th.roughout Onondaga deposi t ion .  Subsurface b i oherma 1 banks were 
i niti ated as coral -cri noi d mounds i n  the Edgecl i ff Member and were l ocated 
on the seaward marg i ns of i so l ated platforms surmounting the ramp s l oping 
into the bas in in south-central New York. Al though surrounded by deep
water Moorehouse facies upon subs i dence of the pl atforms , these banks 
continued verti cal and l ateral accretion ,  and persi sted even whi l e  
euxi n ic  Marce l l us Sha le  was repl aci ng upper Moorehouse carbonates to the 
south. The northernmost bui l d-ups conti nued growth as Seneca carbonates , 
overlying the Moorehouse , were further confined by the Marcel l us 
transgression .  Bank growth was terminated ei ther by gradual founderi ng 
under progress i ve transgress ion or by anoxic waters accompanying en
croachi ng Marcel l us depos i ti on ,  but not by terrigenous mud i nfl ux. Exti nct 
biohermal banks remai ned unburied for mi l l en i a  unti l gradual ly onl apped 
by the Marcel l us and Skaneateles Shales . 

Study of five subsurface bi ohermal banks demonstrates the i r  faunal 
and facies kinship to outcrop Onondaga b i oherms , despite the differences 
menti oned above . Both exh ib it  broadly domed external structures i niti ated 
as bafflestone formed of Aci nophyl l um-Cl adopora thickets , succeeded by 
a l ternating Cyl i ndrophyl l um and Aci nophyl l um-Cladopora bafflestones, 
capped by bryozoan-Cl adopora wackestones , and fl anked by crinoi d-coral 
rudstone, rich i n  Emmonsia  and Favosi tes , that grades l a tera l ly  i nto 
deep-water facies.  Nei ther outcrop nor subsurface Onondaga structures 
were wave-resi s tant reefs. They formed at consi derabl e  water depths 
probably bel ow the effecti ve photi c zone . Al gae and stromatoporo ids are 
vi rtua l ly  absent from Onondaga bi oherms , despite the equatori al pal eo
l ati tude of the northern Appal achian bas i n ,  bordering the ci rcumtropical 
Hercynian Sea , and despi te the rol e  of stromatoporoi ds and ca lc ifi ed 
al gae as prime constructors of other Devoni an reef compl exes whi ch 
occupied simi l ar  or l ess favorabl e  paleol ati tudes . 

These structures are seal ed by the overlyi ng Marcel l us and 
Skaneateles Shal es which undoubtedly al so served as hydrocarbon sources .  
Most exi sti ng porosity consi sts of primary i ntraskeletal , i ntergranul ar ,  
and growth framework voids . Cementation by cal c ite spar was hal ted by 
invasion of l iquid  hydrocarbons , presently exi sting as a tar residue 
l i ni ng the voids .  Cal c i te and chal cendony cementation i s  vi rtua l ly 
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complete i n  the l ower, water-saturated parts of b i oherms . Al l of the 
seven known subsurface biohermal banks have s.hown i ni tia l  production 
tests of 1 0  to 1 8  mi l l i on cfgd. Wyckoff Reef i n  Steuben County has 
produced more than 5 b i l l i on cfg si nce i ts di scovery i n  1 967 .  

Concl usi ons presented i n  th i s  and the preceding abstract were drawn 
i n  part from master ' s-degree studies at SUNY B i nghamton by Mary Rose Cassa 
( Gu l f  Research Corp . ) ,  Robert M .  Cough l i n  ( Shel l Oil  Co. ) ,  and 
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John F. Pol asek (Amoco Production Co . ) .  Conso l i dated Gas Supply Corporation 
and the American Chemical Society provided funds for these i nvesti gations . 
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