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The organic rich Utica thickens into grabens that formed on the
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B volcanic Arc thousand feet of throw. The deep basin is on the downhrown

Thrust loading to east caused subsidence and normal faulting
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studied.
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Hoose 1
NEUTRON
30 -10
GR CALCITE RHOB TOC_M_‘
[0 200 (100 0|2 34 0l
3 $
§ o
e
F U
: ¥
{ 5
2 ) ; 5
< & §
O m
S C.E O -
? > &
U ©
§ k= @
3 E
R S o
x 3 o
f} § g8 Na
o e -c
g s =
7} -
; > Dolgeville
é Dolgeville is a cm-scale bedded limestone and black shale and the
overlying Indian Castle is a calcareous black shale at this location
% e Flat Creek
S Shale
\ & .
% Sugar River Lst
As with the Marcellus, the gamma ray follows the limestone per-
} Beekmantown centage and the density is lower in the organic-rich intervals. The
= Utica is less organic-rich than the Marcellus with most values less
_} ) S than 3% TOC.

Black River-Trenton-Utica Cross Section E

Emling 373 Geiger Hollow #1 Demun 1 Olin [n650s] Maxwell 1 Manwaring 624470 Merrill 1 Campbell HA and MW 1 Lanzilotta 1
- N | [ NEUTRON B GR4 W
= - — o | S — | > 12%2 3 — = ] I
} 3 - ]
| : 3 lr 1{ ; 1; “ o i £
3 j < 1 [§| 4 S . . i
1 \: . ¢ Clay-Rich Lower Indian ¥
’ [ & | Thruway Disconformi y .
1Nk I uway Lisconformity { Castle (Black) Lorraine
© i | } | ‘tﬂ /
) 3 é’ $ i ] { ke ’
= 1 3 U er | I 2 } A
= 1] PP \ g Il |21 | Gray Shal 1 IR
. ! y Shale | ©
N “ Indian , | } it { i T &
4 1
, R -
Steuben = Castle 3 f - &I ) - U
1i e $ Ll %1 r —
i i - i { | %2
S |2 1 1 | E {4 = S
= o — / ! | ¢y O —
i i !
- o |s 8 \ QU S
v il ¢ | ! > -
= \ | i F i { ér c
— b . )I‘E" : f — ¢ (qe)
— : i ? ‘ i | , f > % g
F 1 ] N I { ¢ { m
I ;r | = f g S HHE &
i —— a ‘ i a +
ik | | £ : 1& o D
- h 3 ! Bl | 3 1 { I i T
Q § R » i ) | -
2 i ﬁ i | f ‘ L b N ! i ’ plvmn«wm/ . @)
= | 1 % F 4 - g Nuvwﬁ\\’% ' { +-
4 r e [ f i % § ¢ \ V.V, T [qo]
3 | H = | | % ( ™
m ke { ‘b ' B S g C4L4
) S L ——
A A ( )
& — Ll 1 A A "
o ‘; ™
: i : i + S }
1{, £ 1 H Hq_) E i -
o ¢ ! ) ;
4 ‘ F () { | 2 @)
C I | " o @ 4 s 1‘; Pt
= ; I } s \ N : ;’ -
8 i AMA Ll g k KnOX Z ? Ll g
C e
| : {
g I i S l\ | I Unconformlty ; : v
Y ! i ()
: : H | ?i’” 42 Ry
1 F s - | m
o Ft O i i ii |:| Limestone i k
_vavw i - Shaly Limestone L i
E I [ E |:| Gray Shale é
L E - Organic-Rich Shale IL i I
| ke - Black Organic Rich Calcareous Shale 3 i :E
& '%"N M E § - Interbedded Limestone and Organic-Rich Shale Y
E i r Pl
o Area of greatest organic-rich mudrock accumulation was a tec- Organic-rich interbeds occur within Dolgeville and Trenton to west -
G L% tonic high and exposed land prior to deposition or the most there is an old overpressured Trenton Limestone gas play and it is
no s g P P P P gas play
o Tepsle e : organic-rich strata (Flat Creek sits directly on Knox Unconformity in robably from these interbeds that the gas is sourced
o i T . g y y P y g
i T I .y easternmost wells)
Lrgrri bl (8 The Lower carbonate-rich part of the Indian Castle is probably Trenton
Basal Trenton pinches out to west and on high in east (see ma equivalent - it is in this interval and in the transition to the clay-rich
P g P q y
below) - most organic-rich part of Flat Creek deposited when west- Indian castle that the highest TOC values are commonly found
4 g P P g y
ern NY was land

NW

Platform Top To Deep Basin Cross Section

2077177777

asergloavee M -~ 51 R
ton o i e i
,B’ ! ) [ i
Ry oy L v
| 9, X\ i1l Ro: *
P Bl \ iscon formi
Riy of 7,7

Huntley #1 Shepard Helen 1 Gapski 1 Hoose 1 Burkard Ludwig et al 1 Lanzilotta 1
TOC . TOC M W
- - a— . = — i— o e s e Fee High Barney 1
P S = > s o0 0 200 ra = - d P
! B % ] y':;_l ;I [CAREONA 2 = .
| , - b 1E 2 — s
: | u B s ? Removed by :
| N 4} | ! ) recent erosion |
@' i : r (could be thicker) ‘
c %‘51 o .
Q | I y i iEnE -
T - = = g n
I: %j‘ j T b i = [ {4 | e a i)
S BEESE 'é S s — i ©
Black s 4 ~ s - | b ﬁ
: = 3 R SR - i |
e § | «iw e il g bl | O
= [ F L = e i
g i ﬂ b ! | ®
2 | | ; I 17
O T@F : ”: ) ‘ s [@ i et
M E’I | | F‘ & ’ﬁ - R
= T
i )
. i +
B Black Shale Limestone 4— l’? 1 g
B Black Calcareous Shale | Shaly Limestone = ’E i
I Interbedded Limestone and Organic-Rich Shale Gray Shale q ”Z E ] %
8- i F
g i J,
Lﬂi l’Z §®)
Utica-Trenton and Equivalents L E ] O
(in feet) b H C
R T s = I e RO ey ey H () HE— ©
SR . gaa i 2{}
r x
|l T
s O
vl =
’é -
1
W

Black Shale deposition mainly takes place

e R
IR P T T IETLT

|

Relatively thin interval of
organic rich shale

SE

(time-equivalent to Trenton and Flat Creek)

Two For One

2 ES

2 JEFFERSON
VI

1000
950
900
850
800
750
700

wy 650

600

550

500

450

400

350

300

250

200

150

100
50

0

Overlapping Fairways

e ®
[ ] ° . o °
[ ]
ORLEANS
NIAGARA d

° o ¢ MONROE

ALBANY]

)
° °
° ° ]
e CHAUTAUQUA CATTARAUGUS
4 [ ALLEGANY
®e
.

COLUMBIA

‘ DUTCHESS
5 PUTNAM

3O VHESOOHFSIERY
L]

5750
5500
5250
5000
4750
4500
4250
4000
3750
3500
3250
3000
2750
2500
2250
2000

' e | 1790

This map shows that the depth between the two shales ,
is not the same everywhere - there is no Silurian in the ‘
east so the Onondaga is much closer to the Utica there s

650,
) —— ]
0

2l

=
30)
=7 2

4®

Area in yellow shade is Marcellus Fairway (>3000 ft
burial) - Color contours is possible Utica organic-rich
mudrock thickness - most areas where Marcellus has

good potential also has Utica Potential

[=)

o ‘,“& JEFFERSON

Onondaga- Trenton Thickness

V&
l LEWIS
/ 4
- -o A Ol y -
= MME -
NIAGARA b

W

PUTNAM

than itis in the south central part of the state brnce

Basal Trenton/Flat Creek

4

basal Marcellus

' A

Two tectonic highs flank more rapidly subsiding central
and eastern areas - western area was exposed land during
deposition of organic-rich sediments in east -same as

w

o

o
|

NIAGARA

350 Total Organic-rich mudrock
(not including Trenton)

=

1000

950
d 900
850
800
HAMILTON 750
700
650
600
550
500
450

Oy “,‘ JEFFERSON

ORLEANS
L]

* e ¢ o MONROE WAYNE

CATTARAUGUS
%
|7 ®e
[ ]
4 [ ]

® L ]
GENESE® o'
[ ]

FULTON 400
{4 i 350
5 300

j' ME 250

&

O hd ‘o

RI 50

[

N
1 100
| 7/ 5CHOHA

STEUBEN
ALLEGANY GREENE

Includes Flat Creek, Indian Castle and Dolgeville
Note strong linear trend on western side and how it lines up with the
Black River Hydrothermal Dolomite fields - the same faults may have
- bounded the shale filled grabens that formed the fields - likely migrated
‘ down from Utica or Trenton into HTD reservoirs .

bRrANGE

8.754 37508

N

M RS CKLAND

A e on top of platform on cratonward side of basin probably formed befor\ L -
fault moved 51/ I
Brett and Baird, 2002 shows Lower Indian 5
Castle (hachured) filling graben
E
B
This cross section shows that organic rich mudrock deposi- Syndepositional faulting makes correlation more difficuly butit ~ Thereis also a possible play in turbidites up against this faults l‘ﬁ
tion is not taking place in the deepest part of the basin but appears that the organic rich mudrock is thickestin grabens that ~ and others like it, especially if some source rock formed prior ”Z — |E
up on the shelf very much like the Algeo et al and Wignall are up on the tectonic high. An exploration model would beto  to faulting. If there is source rock to east, it is likely to have s ’H =
models. look for these grabens on seismic. formed prior to the major subsidence event. §_[§ L
. JEFFERSON 1000 1 ) 1000
J 950 *"? JEFFERSON 950
Uti Fai M | es0 Exploration-Scale Map of Organic e 250
LEwis 850 - - 3 N Lewis 850
tica Fairway Map e50 plor 1P OTLTY & 300
o] 750 Rich Mudrock Distribution 750
. 700 —— hd 700 -
f 650 - wa 650
OSWEGO e HERKIMER 600 * 600
. 550 of % 550
L ‘e 7000 500 IAGARA greEde ) 500
NIAGARA T (N ONEIDA 450 N o ® o ¢ VONROE - 450
. ‘o Futton| 400 *
‘ 8, / SARA 400
¢ GE.NESE ¢ o* ° : 350 ERIE 4
=~ a3 (] 300 == @‘-_ 00
. . . o / NTGOME ggg jy/ PNTGR ‘5 250
. wvo@NG YOSTO T 3 % N 150 . ‘ . ?gg
/ . * () YATE .ECA . 100 ° o asanyl 100
s d X - K o CHOHARI 58 j: : @ 50
M ARAUGUS =g . CREENE ’. CHAUT.;U:]UA CATTARAUGUS ALLEGANY l [} — CoLUMBA
(";‘_L/-‘ . 00 —4= > " - 4/ ,
Al Utica th ' hick _ H orobabl hal e Distribution of organic-rich mudrock - real data used in west 4 |
| t;uca t hermra]\. );(supermature,t > est gr.elf I(;] north pro j / tcl)o >4 ;] SuLLvAN but eastern area is speculative because there is no well data - | PuTeESS
ow, but other thick areas ma;\z‘/ OCCLIJIr |nFur1 rilled areas - good overlap wit there are likely to be thick accumulations on the upthrown side ) {
arcetius rairway of the major fault
bRANGE RANGE
0 3O\ IHESDOHFSIFRY
0 754 37,508 | 56 [N E—
METERS Jdckiand (ME - )

TOC Study

We are currently conducting an intensive analysis of TOC and calcite percentage
from cuttings in the Utica, Marcellus and other Devonian Shales

We will analyze more than 50 wells in the Utica and Marcellus and make the data
available in las format

We have NYSERDA and seven companies supporting the work and are still look-
ing for more sponsorship to help cover costs

Please ask for a flyer

Conclusions

Black organic-rich mudrocks and shales in both the Utica and Marcellus Shales
appear to have formed in relatively shallow water (<50 meters) on the craton-
ward side of the foreland basin rather than in the deepest part of the basin

There was probably not a great eustatic sea level rise associated with either
shale but a major increase in subsidence to the east that created relief on the
platform and helps to produce a transgressive onlap of hte margin

Other organic-rich mudrocks in other parts of the world also overlie unconformi-
ties and may have formed in similar conditions




