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Brief History of  the Trenton 
Limestone  Play

• First commercial well drilled in Sandy Creek Field 
in 1888

• Pulaski well drilled in 1891
• Many test wells drilled in the surrounding area 

from 1889- 1900
• Drilling continued steadily through the 1930s then 

died down
• Gas consumed locally
• Drilling continued sporadically until recent times



Stratigraphy
Trenton Limestone is Upper 
Ordovician in Age
It sits above the Black River 
Limestone which produces 
where dolomitized to the 
southwest



Trenton Limestone play occurs to northeast of HTD play



Trenton Limestone Play In 
Northern New York

Lake Ontario



Trenton Limestone Play

• The typical well has several very high pressure gas 
shows

• The gas will flow at a high rate for a few hours or 
days and then drop off to a very low rate of ~10 
mcfd

• It will flow at this rate for decades
• Drilling practice was to drain high-rate producing 

intervals and then drill deeper
• A few wells have sustained higher rates for longer 

periods of time



Very High Pressure

“When shut in, pressure lifted 633 feet of 
casing and drive pipe out of hole and 
scattered it about the land. One 80-foot 
length was thrown 600 feet from the well.”

-Scout card from well in Pulaski Field



Previous Work

• Orton, 1899 – no dolomite, different than 
Ohio, possibly shale gas

• Gillette, 1935 – shale gas
• Robinson, 1985 – fractured limestone



Previous Work
“That the gas is confined to the shale partings and shale 
layers can be observed at any well during the drilling of 
the Trenton.  The drill first strikes a hard, dense 
limestone layer which is usually only a few inches thick 
but is hard to penetrate.  As the drill breaks through this 
layer the gas rushes forth, sometimes under enormous 
pressure which may even blow the tools out of the hole.  
When drilling is again resumed it is invariably found 
that the layer under the hard dense limestone is a 
calcareous shale… No increase in volume is realized 
until another hard dense limestone is reached.  
Unquestionably the limestone acts as a cap rock.”

-Gillette, 1935



News Articles



News Articles



Large blow out @ 920 ft. ,  ground 
opens up 150 ft. away from the large 
blow out. A fissure several feet long 
displaced the ground elevation by three 
feet.

Well @ 579 ft.  Located on the land 
of O.G. Staples. Since November 
drilling on done on one ten hour shift 
per day. Gas Pocket @ 550 ft. found 
on  February 2, 1889.



Sandy Creek Field
• Discovered in 

1888
• Depth to Trenton: 

380-600 feet
• Trenton 590 feet 

thick 
• No dolomite 

reported
• Many gas intervals 

in the Trenton



Pulaski Field

• Discovered in 1891
• Most wells drilled: 92
• Depth to Trenton top: 440-

971
• Trenton Thickness: 610 feet
• Two  gas intervals @ 675 & 

1175 feet
• Typically no 

communication between 
wells but there were reports 
of two sets of wells where 
drilling of one affected 
production in another



Baldwinsville Field
• Depth to Trenton: 

2250 feet
• No dolomite
• Many gas intervals 

from the Medina to the 
Trenton

• Some wells produced 
from the Utica

• Gas also found in the 
Potsdam

• High volumes of gas



Blue Tail Rooster Field
• Discovered in 1966
• Depth to Trenton
• 2400-2564
• Depth to Black River
• 3083-3242
• Dolomitized fractures  

found in cuttings Van 
Tyne, 1984

• Gas intervals from 
Lockport to Trenton

• Exploration continues



Trenton Limestone Play In Northern New York

Exploration has continued with one well field discoveries and renewed 
interest in older fields 



Fields occur where Trenton is buried to depths of <3000 feet –
no high pressured gas found in Trenton below this depth



Questions We Wanted to Answer 
for This Study

• Where is the gas coming from?
• Does hydrothermal dolomite have anything to do 

with this production?
• Is there any porosity in the limestones that might 

work as a reservoir?
• Does the gas come from fractured limestones or 

fractured shales or both?
• What is the source of the high pressure?
• What is the lateral extent of the play?



Trenton Study
• NYSERDA funded study to acquire a full 

diameter core in the Trenton Formation in 
northern New York to study  reservoir 
characteristics

• After a year of trying to get a partner to drill a full 
diameter core, we partnered with Seneca 
Resources to take 160 side wall cores from one of 
their wells in Oswego County (Huntley #1) API 
31-075 23071-0000

• After the well was logged we picked intervals  
from the Trenton mostly to TD  to core, study and 
characterize.



Huntley#1 Drilling Story
• Huge gas shows occurred sixty feet below the top 

of the Trenton
• First big blow out at 1812 feet
• Mud weight increased from 15 to 18.4 lbs to 

handle the high pressures
• After this blowout a bigger rig was brought in to 

finish the well
• 19-pound mud was then used
• Well was tested, gas blew down to sub-economic 

rates within hours or days
• Eventually the well was drilled all the way to 

basement



Gas Shows
• First gas at 1778 ft 
• First major flow at 
1812  ft and the well 
blew out
• Some are in the clean 
limestone
• Most and the biggest 
are in the interbedded 
shales and limestones
especially  under base of 
two cleaner limestones
• Consistent to what has 
been observed from 
other wells in this play
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Coring Strategy
• Took 160 sidewall cores
• Used mudlog and FMI to pick coring 

points
• Sampled every 6 inches where shows 

occurred
• Tried to sample any zone that had a hint 

of porosity on density log
• Tried to sample all major rock types 

based on FMI response 
• Sampled Black River, Galway, and 

Potsdam



Each sidewall was trimmed, polished and scanned and had a thin 
section made



Plates
• Scans of each sidewall 
core
• Thin section photos and 
descriptions for each 
sidewall core
• 107 Trenton
• 36 Black River
• 1  Tribes Hill
• 6 Galway
• 7 Potsdam
• Sidewall cores available  
for inspection at the Core 
Blast

Rick Bray



Plates combines gas shows, logs, FMI, plug depths and interpreted lithology



Plates combines gas shows, logs, FMI, plug depths and interpreted lithology



1762 wackestone to muddy packstone

Echinoderm fragments (E) and 
a brachiopod fragment (Br) 
exhibit sutured contacts (white 
arrows).  Obvious organic rich 
seams (O), contains detrital 
quartz. silt (Qs).



• 1761 feet
•Argillaceous limestone to calcitic
shale
• No visible porosity
• No dolomite 
• No fractures



• 1761.5 feet
• Limestone with clay lenses and 
microstylolites
• No visible porosity
• No dolomite 
• No fractures



• 1762 feet
• Dolomitic limestone with clay 
rich laminae
• No visible porosity
• No dolomite 
• No fractures



• 1762.5 feet
• Limestone with wispy clay rich 
microstylolites
• No visible porosity
• No dolomite 
• No fractures



• 1762 feet
• SEM show  possible 
microfractures



• 1762 feet
• SEM shows possible 
microporosity in calcite



1775 fine grainstone

Most cement appears to be syntaxial 
calcite (Sy), which is in optical 
continuity with echinoderm fragments 
(E).  The cement also invests peloids 
(P), ostracods (Os) and brachiopods 
(Br).  Notice the various shapes of the 
peloids, indicating a skeletal rather than 
fecal origin.



1778 packstone

Virtually all skeletal fragments 
are echinoderms (E).  
Microstylolites (Ms) are 
pressure solution features which 
concentrate insoluble residues 
such as detrital quartz silt, clay 
and organics.



• 1778 feet
• First gas show
• Limestone with thin clay and silt 
rich lamina microstylolites
• No visible porosity
• No dolomite 
• No fractures



• 1778 feet
• SEM shows possible 
microporosity that is not well 
connected



1814 grainstone

This echinodermal grainstone 
contains patches of micritic mud 
(Mi), perhaps unwinnowed lime 
mud or burrow fill.  Echinoderms 
(E) dominate with lesser amounts 
of trilobites (Tr), brachiopods (Br) 
and ostracods (Os).



• 1814 feet
• Limestone : grainstone with rare 
patches of mud
• Gas show 
• No visible porosity
• No dolomite 
• No fractures



1827.5 wackestone

The yellow dashed line defines the 
boundary between the thinner organic rich, 
sometimes clayey, interbed (below) and 
purer limestone (above).  The dominant 
skeletals are echinoderms (E) and 
brachiopods (Br).  The paucity of pressure 
solution features in the purer limestone may 
indicate early lithification. 



• 1825 feet
• Major gas show
• Limestone with wispy 
microstylolitic seams
• skeletal wackestone
• No visible porosity
• No dolomite 
• No fractures



• 1826 feet
• Limestone and silty limestone
• mudstone grainstone
• No visible porosity
• No dolomite 
• No fractures



• 1826.5 feet
• Limestone
• grainstone
• No visible porosity
• No dolomite 
• No fractures



• 1827 feet
• Limestone
• grainstone
• No visible porosity
• No dolomite 
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• 1827.5 feet
• Limestone and argillaceous, silty 
limestone 
• wackestone
• No visible porosity
• No dolomite 
• No fractures



• 1828 feet
• Limestone  with thin, 
argillaceous, silty, 
microstylolitzed,lamina
• grainstone
• No visible porosity
• No dolomite 
• No fractures



• 1828.5 feet
• Limestone  with thin agillaceous, 
silty microstylolitized lamina
• grainstone
• No visible porosity
• No dolomite 
• No fractures



• 1829 feet
• Limestone: muddy packstone
• No visible porosity
• No dolomite 
• No fractures



• 1830 feet
• Limestone with rare mud patches
•grainstone
• No visible porosity
• No dolomite 
• No fractures



1857 grainstone

Echinoderms (E), brachiopods (Br), 
trilobites (Tr) and ostracods (Os) 
comprise the skeletal suite of this 
grainstone.  Clear, syntaxial calcite 
cement (Sy) occludes all primary, 
intergranular porosity.



1877.5 mudstone and grainstone

An extensive burrow (Bu) 
network has developed in the 
mudstone.  Very finely 
crystalline, replacement dolomite 
(Df) is ferroan.  Typically 
replacement dolomite is non-
ferroan.



1878 mudstone

Brachiopods (Br) and echinoderms 
(E) are scattered throughout this 
mudstone. Faint, darker areas are 
probably burrows (Bu).  The 
fracture (F) near the bottom of the 
frame is an artifact.



There is a sharp contrast between the clay 
matrix (Cy) above and the lime mud 
matrix (Mi) below.  Most skeletals are 
echinoderms (E), although brachiopods 
(Br) and bryozoans (By) also can be 
recognized.  Notice the low amplitude 
stylolite (S) between the large brachiopod 
in the clay matrix and the underlying 
limestone.

1897 packstone to grainstone



Numerous, large trilobites (Tr), 
brachiopods (Br), bryozoans 
(By) and echinoderms (E) 
comprise this packstone.  
Syntaxial cements (Sy) envelope 
the echinoderms and occlude 
much intergranular pore space.

2061



• 2057 feet
•Limestone and slightly 
argillaceous limestone
• mudstone to grainstone
• No visible porosity
• No dolomite 
• No fractures



• 2059 feet 
• Limestone
• wackstone
• No visible porosity
• No dolomite 
• No fractures



• 2061 feet
• Next large gas show zone 
• Limestone
• grainstone 
• No visible porosity
• No dolomite 
• No fractures



• 2063 feet
• Next large gas show zone 
• Limestone
• wackstone
• No visible porosity
• No dolomite 
• No fractures



• 2065 feet
• Next large gas show zone 
• Limestone
• mudstone
• No visible porosity
• No dolomite 
• No fractures



• 2067 feet
• Next large gas show zone 
• Limestone
• mudstone 
• No visible porosity
• No dolomite 
• No fractures



Porosity

• Areas where neutron porosity 
increases   with low density values 
and high gamma ray values 
suggests porosity may be related 
to clay content

• Bentonites signatures have high 
gamma ray and density values, 
neutron logs have low values –
they are not porous



Biggest shows just below clean limestones – this is consistent 
with what other studies have found including Zagorski, 2005



Interpretation of where the gas 
comes from in the Trenton

Bentonite and limestone with open parting between them

We  think the gas comes from open bedding planes partings between 
limestone and shale or limestone  and bentonites or horizontal fractures

Core plug scan 
with break in 

shale



Trenton Sequences of tight clean limestone and interbedded limestone 
and shale

GR profile



Overpressured gas builds up below dense limestones in bedding 
planes and lifts lithostatic load

GR profile



Wellbore penetrates gas-bearing bedding plane, gas flows back at 
very high rate

GR profile



After a few hours or days, pressure declines, weight of overburden 
causes bedding plane to close, shutting down almost all flow of gas

GR profile



Supporting Evidence
• 19-pound mud weight suggests at or near 

lithostatic pressure (20-pound mud is for pressures 
greater than lithostatic)

• In a compressive stress regime such as present day 
NY, least compressive stress near the surface is 
vertical and horizontal fractures are likely to form 
from overpressured gas or fluid

• At depth of ~3000 feet (1km), this changes so that 
least compressive stress is horizontal and vertical 
fractures are likely to form

• The reason this play does not occur at greater 
depths is because this transition has occurred



Trenton Structure Map

Top of Trenton in the southern part of  the play is at <3000 feet



Play boundaries

• To the south the play is apparently bounded by the 
depth at which the least compressive stress 
changes from horizontal to vertical – where the 
Trenton is 2500-3000 feet deep

• The boundary to the east may be the pinchout of 
the clean limestone at the top of the Trenton that 
serves as a seal (Steuben Limestone Mbr)

• There are less fields to the west, this may be 
because the charge is to the east



Central Cross Section

Steuben Limestone pinches out 
to the southeast



Southern Cross Section

Steuben Limestone  pinches out to the 
southeast



Trenton thins to the SE and the upper clean limestone pinches out –
no fields to the east of this line

Approximate 
pinchout of upper 
clean limestone



Source

• We initially thought that the source was 
organic-rich shale beds interbedded in the 
Trenton Formation

• TOC values from 10 of the sampled core 
plugs were too low to have been source 
rock

• Source may be lateral flow from Utica 



TOC Values 
from Trenton

1890, 1892 & 1893

1846 & 1847
1857
1878 & 1880

1927

Generally low values



Steuben Limestone pinches out to east – Steuben is the clean 
limestone at the top of the Trenton – gas may migrate laterally 
from time-equivalent Utica Shale



So is this an economic play?

• The wells that only penetrate the bedding 
plane gas are probably not economic

• Zagorski (2005) suggested that better 
prodcuing wells penetrate vertical fractures 
found on the downthrown side of faults

• Production in these wells may hold up at 
higher rates for longer periods of time

• Seismic and aeormagnetic data are reqired



Subsurface structures

Preferential formation of vertical fractures on downthrown side of 
normal or transtensional fault (from Witnjack, 1990 by way of 
Davies, 2001).



Zagorski (2005) showed a line where a better producing Trenton 
limestone well was located in a sag similar to those drilled in the HTD 
play – so keep on drillin’ those lows!



Conclusions
• Not a hydrothermal dolomite play 
• Not a matrix limestone play
• No evidence of significant vertical fractures 
• Gas in most wells here interpreted to occur in open 

bedding planes or horizontal fractures held open by 
the high pressure gas

• Gas is either self sourced or may laterally come 
from the Utica

• Wells that penetrate vertical fractures may be 
economic



Acknowledgements

• John Martin, NYSERDA
• Scott Gorham and Cary Kuminecz, and 

others at Seneca Resources
• William Zagorski, Great Lakes Energy


