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CORRELATIONS AND SEQUENCE STRATIGRAPHIC INTERPRETATIONS OF LOWER AND UPPER (PART) SILURIAN STRATA ALONG CROSS SECTION B–B'
[The cross section extends about 140 mi from Chautauqua County, N.Y., to Clinton County, Pa.  Locations of drill holes and measured section are shown in figure 2.  Drill holes are identified in table 1]
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[The cross section extends about 200 mi from Lake County, Ohio, to Clinton County, Pa.  Locations of drill holes and measured section are shown in figure 2.  Drill holes are identified in table 1]
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Figure 8.  Summary of sequence stratigraphic 
interpretations for the Medina Group and 
Tuscarora Formation along cross sections B–B' 
and C–C'.  Locations of cross sections are shown 
in figure 2.  Medina facies are summarized in 
figure 7 (units A through E).  Tuscarora facies are 
from Cotter (1982, 1983).  Explanation and 
abbreviations as in cross sections B–B' and C–C'.

Each sequence boundary was eroded during a fall 
in relative base level and each sequence was deposited 
during a rise in relative base level.  Transgressive 
systems tracts developed as the shoreline retreated 
southeast (landward), and highstand systems tracts 
developed as the shoreline advanced northwest 
(seaward).  

A, Sequence 1—Transgressive deposits include 
unit A in the Medina Group, and coastal, lagoonal, 
beach, and shelf deposits in the Tuscarora; highstand 
deposits include unit B in the Medina Group, and shelf 
facies in the Tuscarora.  Sequence boundary 2 was 
eroded after the shoreline advanced to areas located 
northwest of the cross sections.  

B, Sequence 2—Transgressive deposits include 
unit C in the Medina Group, and a veneer of shelf 
mudrock situated on a ravinement surface (R/2) that 
was cut as the shoreline retreated to the southeast; 
highstand deposits include unit D of the Medina Group, 
and deeper shelf and inner shelf facies in the Tuscarora.  

C, Sequence boundary 3—Sequences 1 and 2 were 
incised after the shoreline advanced northwest of the 
cross sections.  

D,  Sequence 3—Transgressive deposits include 
unit E in the Medina Group, and coastal sand and mud 
flat deposits in the upper part of the Tuscarora; 
highstand deposits of sequence 3 were not determined 
in this investigation.
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unnamed sh./ls. (Lulbegrud ? 
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Unit Description InterpretationThickness 
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A

B

C

D

E

10–30 Fines upward from sandstone to mudrock.  
Overlies the Cherokee discontinuity and includes 
the Whirlpool Sandstone (Medina sandstone) and 
lower part of the Power Glen Shale/Cabot Head 
Shale (lower).  Top of unit is a regionally 
extensive zone of high natural gamma radiation.

Interpreted as a retrogradational stack of braided 
fluvial, nearshore, and offshore strata.  Zone of 
high radiation interpreted as surface of maximum 
marine flooding and condensed interval.  
Interpretations based on descriptions of coeval 
rocks by Brett and others (1990, 1995), Duke and 
Brusse (1987), Castle (1998), and Laughrey 
(1984).

35–80 Coarsens upward from mudrock to sandstone.  
Overlies unit A and includes strata in the Power 
Glen Shale/Cabot Head Shale (lower) and lower 
Grimsby Formation. Individual coarsening-upward 
successions are 20–40 ft thick and contain 10- to 
20-ft-thick sandstones that can be traced as far 
as 10 mi to the northwest before they grade into 
mudrock.  Similar overlying successions build 
successively seaward (northwest) and downlap 
toward unit A.

Interpreted as a progradational stack of shoreface 
parasequences based on coarsening-upward and 
forward-stepping successions.  Similar interpre-
tations were made for coeval rocks by Brett and 
others (1990, 1995), Duke and others (1991), 
Castle (1998), and Laughrey (1984).

0–50 Fines upward from sandstone to mudrock.  
Encased in the Cabot Head Shale (lower) along 
the northwest part of cross section C–C'.  The 
sharp undulating base is interpreted as an 
erosional surface.  Scours are as much as 50 ft 
deep.  Top of unit is a regionally extensive zone of 
high natural gamma radiation.

Interpreted as a retrogradational tidal deposit 
based on its fining-upward log-signature and 
descriptions of tidal deposits in the distal part of 
the Grimsby Formation by Castle (1998).    Top of 
unit is interpreted as a maximum-marine flooding 
surface.

Coarsens upward from mudrock to sandstone.  
Stratal successions are similar to unit B. 
Occupies upper part of the Cabot Head Shale 
(lower) and the lower part of “Clinton” sandstone 
along western part of C–C', and is found locally in 
the Grimsby Formation along B–B'.  Overlies unit 
C on C–C' and unit B on B–B'.  Unit D is 
truncated by erosional surface at base of unit E.

5–70 Interpreted as a progradational shoreface deposit 
based on similarity to unit B.

75–100 Predominantly discontinuous beds of sandstone 
and mudrock arranged in fining-upward 
successions; unit is dominated by sandstone in 
its lower part, and mudrock and limestone in its 
upper part.  Overlies erosional surface that 
truncates units B, C, and D.  Unit E comprises the 
upper part of the Medina Group as well as the 
Neahga Shale and Reynales Limestone in the 
lower part of the Clinton Group.  In Ohio, the 
upper part of unit E contains an unnamed shale 
and limestone that might be equivalent to the 
Lulbegrud Shale and Oldham Limestone.  The 
Lulbegrud  and Oldham are slightly older than the 
Reynales Limestone (Ryder, 2000).

Interpreted as a retrogradational deposit.  Lower 
part of unit is probably equivalent to tidal- and 
estuarine-channel deposits described in the 
Grimsby Formation by Brett and others (1990, 
1995), Castle (1998), Duke and Brusse (1987), 
and Duke and others (1991).  Mudrock in upper 
part of unit is probably equivalent to tidal-flat 
deposits in the upper Grimsby described by 
Laughrey (1984) and Castle (1998), and includes 
inner-shelf deposits of the Neahga and upper 
Cabot Head Shales.  The top of unit E is 
represented by offshore carbonates of the 
Reynales Limestone.

Descriptions and interpretations of depositional units A through E in the Medina Group and
lower part of the Clinton Group along cross sections B–B' and C–C'
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Figure 7.  Depositional units in the Medina Group and lower part of the Clinton Group along cross sections B–B' and C–C'.  The Medina Group is divided into five depositional units labeled A through E.  The juxtaposition of these units is significant to 
sequence stratigraphic interpretations made in this investigation.  A, Diagram showing units A, B, and E along 9 mi of cross section B–B'; units C and D are missing because they have been removed by erosion prior to deposition of unit E.  B, Diagram 
showing units A through E along 11 mi of cross section C–C'; shoreface sandstone in the upper part of unit B is thin or absent owing to scouring at the basal contact of unit C.  Drill holes are identified in table 1.  Abbreviations:  Formation (Fm.), 
Sandstone (Ss.), Shale (Sh., sh.), Limestone (Ls., ls.), equivalent (equiv.). 
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Table 1.   Identification of drill holes investigated along cross sections B–B' and C–C'

[Drill hole locations are shown in figure 2.   Although all of the drill holes were used for correlations, only 
the holes marked with an asterisk were shown on the cross sections.  Drill holes 18 (cross section B–B') and 
50 (cross section C–C') are common to cross section A–A' by Ryder (2000).  Townships are listed for drill 
holes in New York and Ohio, and 7.5' quadrangles are listed for drill holes in Pennsylvania.  Abbreviations:  
identification number (ID no.), American Petroleum Institute number (API no.)]

ID no.        API no.       Company Well name County Township   
       or 

                           7.5' quadrangle

Cross section B–B'  (New York)

  1 31-013-10528 Flint Oil & Gas, Inc. Hayes #16 #1127 Chautauqua Portland
  2 31-013-10534 Flint Oil & Gas, Inc. Cliffstar #2 Chautauqua Portland
  3* 31-013-12133 Flint Oil & Gas, Inc. #1252-Szymczak Unit #1 Chautauqua Portland
  4 31-013-11540 Flint Oil & Gas, Inc. C. Lanford #1-1239 Chautauqua Pomfret
  5 31-013-10460 Paragon Res., Inc. Willis Snell #1 Unit 60 Chautauqua Pomfret
  6* 31-013-10461 Paragon Res., Inc. R. Hancock Unit 59 #1 Chautauqua Pomfret
  7 31-013-10298 Paragon Res., Inc. Paul Crowe, Jr., Unit 63 #1 Chautauqua Pomfret
  8 31-013-10479 Paragon Res., Inc. Goot #1 Unit 68 Chautauqua Pomfret
  9 31-013-11205 Paragon Res., Inc. Joseph Mikula Unit 152 #1 Chautauqua Stockton
10* 31-013-11373 Paragon Res., Inc. Johnson Unit 334 #1 Chautauqua Stockton
11 31-013-11605 Paragon Res., Inc. Albert Van Dette Unit 339 #1 Chautauqua Stockton
12 31-013-11913 Paragon Res., Inc. Albert Van Dette Unit 439 #1 Chautauqua Charlotte
13* 31-013-13273 Paragon Res., Inc. #1 Munch-Ingalls Unit 546 Chautauqua Charlotte
14 31-013-18055 Univ. Res. Holding, Inc. Saxton No. 5 Chautauqua Charlotte
15 31-013-18715 Dest Corp. Strata Unit No. 2 Chautauqua Charlotte
16 31-013-16832 Univ. Res. Holding, Inc. Newton Bros. No. 4 Chautauqua Charlotte
17* 31-013-16988 Univ. Res. Holding, Inc. G. Drozdowski No. 1 Chautauqua Charlotte
18* 31-013-18226 Templeton Energy, Inc. G. Edson #1 (754) Chautauqua Charlotte
19 31-013-15412 U.S. Energy Development E. Olmstead No. 1 Chautauqua Gerry
20 31-013-15681 Univ. Res. Holding, Inc. O. Olson No. 2 Chautauqua Gerry
21* 31-013-19299 Empire Exploration NYS Refore. Area 12 Chautauqua Gerry
22 31-013-19297 Empire Exploration NYSRA 12, Unit 3#6396 Chautauqua Gerry
23 31-013-19027 Envirogas, Inc. R. Hitchcock #1 Chautauqua Ellington
24 31-013-18243 Envirogas, Inc. L. Beightol #1 Chautauqua Ellington
25 31-013-18345 Envirogas, Inc. G. Colburn #1 Chautauqua Ellington
26 31-013-17943 Envirogas, Inc. R. Dennison #1 Chautauqua Poland
27* 31-013-18182 Envirogas, Inc. R. Wilson #1 Chautauqua Poland
28* 31-013-20005 Envirogas, Inc. J. Riffel No. 1 Chautauqua Poland
29 31-013-19898 Envirogas, Inc. L. Carlson #1 Chautauqua Poland
30 31-013-17957 Envirogas, Inc. P. Pero #1 Chautauqua Poland
31 31-013-18002 Union Drilling Inc. Mervel Anderson #1-4017 Chautauqua Poland
32* 31-013-17692 Bounty Oil & Gas, Inc. Sanders #1 Chautauqua Poland
33 31-013-17682 Bounty Oil & Gas, Inc. Thompson #1 Chautauqua Poland
34 31-013-16443 Union Drilling, Inc. D. Coe Sr. #NY-0003 Chautauqua Poland
35 31-013-15947 Doran & Assoc., Inc. Minor No. 1 Chautauqua Carroll
36 31-013-17699 Doran & Assoc., Inc. Littlefield No. 1 SN: KV37 Chautauqua Carroll
37* 31-013-19701 Washakie Oil Co. M. Morreale #1 Chautauqua Carroll
38 31-013-17827 Doran & Assoc., Inc. C. Brown Unit No. 1 K-V-44 Chautauqua Carroll
39 31-013-17947 Doran & Assoc., Inc. A. Carlson Unit #1 KV-46 Chautauqua Carroll
40 31-013-16363 Doran & Assoc., Inc. J. Eckxtron No. 2 K-A-108 Chautauqua Carroll
41 31-013-15935 Doran & Assoc., Inc. Waite Unit No. 1 KA-94 Chautauqua Carroll
42 31-013-16398 Doran & Assoc., Inc. #1 Fatherstone KA-98 Chautauqua Carroll
43 31-013-17063 Doran & Assoc., Inc. M. Anderson No. 1 Chautauqua Carroll

Cross section B–B'  (Pennsylvania)

44* 37-123-34325 Mitchell Energy Corp. L. Werner Unit #1 Warren Scandia
45* 37-083-27520 Pennzoil United Corp. Kewanee W.C. 1 McKean Cornplanter Run
46* 37-083-22529 Minard Run Oil Co. Minard Run #1 McKean Derrick City
47 37-083-31744 Minard Run Oil Co. #2 Minard Run Oil Co. McKean Cyclone
48* 37-083-10629 Amoco Production Co. Amoco-Witco #1 McKean Cyclone
49 37-083-20025 Allegheny Gas #2 Nunn et. al. McKean Port Allegany
50 37-105-24010 Potter Development Co. #1 Crawford Est. # 1183 Potter Summit
51* 37-105-20182 Consolidated Gas Supply Penn. Dept. of F & W N-972 Potter Tamarack
52* 37-081-20028 Pennzoil Co. Penn. St. Forest Tract 552 #1 Lycoming State Run
53* 37-035-20276 Texaco-Marathon, Inc. Penn. State Tract 285-1 Clinton Glen Union

Cross section C–C'  (Ohio)
 
 1* 34-085-20358 Viking Resources #2 Losely Lake Perry
  2 34-085-22583 Petro  Eval. Service Inc. Royal Crest Acres #1 Lake Perry
  3 34-085-22475 Petro  Eval. Service Inc. Hein Unit #1 Lake Perry
  4* 34-085-20165 Timberline Oil Co. Danny Gray #1 Lake Madison
  5 34-085-22956 CNG Development Co. Novotny #1-3285 Lake Madison
  6* 34-085-20920 CNG Development Corp. Nichols #4-2257 Lake Madison
  7 34-085-22827 CNG Development Co. Musial No. 1 Lake Madison
  8* 34-085-20854 CNG Development Co. Musial No. 2 (2138) Lake Madison
  9 34-085-22968 A.W. Tipka Oil & Gas Bruno #1 Lake Madison
10* 34-007-23677 Tipka William Robert Davis #1 Ashtabula Harpersfield
11 34-007-23749 WNT Operating Corp. Kalvaitis #1 Ashtabula Harpersfield
12* 34-007-23853 A.W. Tipka Oil and Gas Inc. Shimandle #4 Ashtabula Harpersfield
13* 34-007-22878 Lomak Petro (Ohio) Inc. #1 Harper Valley Ashtabula Harpersfield
14* 34-007-21479 Energy Development Corp. Clev. Coun. of Camp., Inc. #2 Ashtabula Austinburg
15 34-007-20843 Four City Producing Smith #1 Ashtabula Austinburg
16* 34-007-23191 Everflow Eastern Inc. Apltauer #1 Ashtabula Austinburg
17 34-007-22310 Everflow Eastern Inc. #2 Mogren Ashtabula Austinburg
18 34-007-20213 Quaker State Oil Ref. Corp. Kemmer Unit 1 Ashtabula Jefferson
19* 34-007-23945 Quaker State Corp. Tokesky Et. Al., Unit 2 Ashtabula Jefferson
20 34-007-21175 Jud Noble & Assoc., Inc. Harold & Roberta Huebard #2 Ashtabula Jefferson
21* 34-007-20805 National Petroleum Corp. J. March #2 Ashtabula Jefferson
22* 34-007-20713 National Petroleum Corp. Friedrich Unit #4 (Malle #2) Ashtabula Jefferson
23* 34-007-22915 Sparta Energy Hewitt #4 Ashtabula Denmark
24* 34-007-22412 P/T Drilling, Inc. Henton #1 Ashtabula Denmark
25 34-007-22883 Strategic Oil Co. Voytek #1 Ashtabula Denmark
26* 34-007-20755 National Petroleum Corp. M. Lynaugh #1 Ashtabula Denmark
27 34-007-21148 Dorset Drilling & Horn Res. W.C. Gordon #3 Ashtabula Denmark
28* 34-007-21219 Dorset Drilling Company #1 Roland B. Newcomb Ashtabula Denmark
29 34-007-20193 The East Ohio Gas Co. Brayman #1-2381 Ashtabula Pierpont
30* 34-007-20355 Shelter Funds Inc. George & Edna Wiley #1 Ashtabula Pierpont
31 34-007-20415 Clinwell Oil & Gas, Inc. F. & E. Toth #1 Ashtabula Pierpont
32* 34-007-21004 Inland Drilling Co. Charles E. Deeter #1 Ashtabula Pierpont
33 34-007-24038 Tussell Clarence Jr. Hopkins Unit #1 Ashtabula Pierpont
34 34-007-23427 Century Drilling W.M. Shaw #1 Ashtabula Pierpont
35* 34-007-24041 Tussell Clarence Jr. #2 Kennedy Ashtabula Monroe

Cross section C–C'  (Pennsylvania)

36 37-039-20180 TransAmerican Pet. Corp. Fuller #2 Crawford Center
37* 37-039-20090 TransAmerican Pet. Co. Robert Clark #1 Crawford Center
38 37-039-20607 James I. Shearer Bish #2 Crawford Center
39* 37-039-22112 Mitchell Energy Jacob #1 Crawford Linesville
40 37-039-20064 TransAmerican & Ventura Oil Reynolds #1 Crawford Harmonsburg
41* 37-039-20007 Benedum Trees Kardosh #1 Crawford Harmonsburg
42* 37-039-20077 TransAmerican & Ventura Oil Acker # 1 Crawford Meadville
43 37-039-21523 Ingram Enterprises, Inc. Andy Zinchiak #1 Crawford Meadville
44* 37-039-20455 Meadville Forging Co. Meadville Forging Co. #1 Crawford Meadville
45* 37-039-21922 Ingram Enterprises, Inc. North #1 Crawford Blooming Valley
46* 37-039-20728 Cabot Oil & Gas Corp. Noah Wengard #1 Crawford Sugar Lake
47* 37-039-20830 Cabot Oil & Gas Corp. ILA Smith #1 Crawford Sugar Lake
48* 37-039-22686 Mark Resources Corp. J. Motter #1 Crawford Sugar Lake
49* 37-121-42243 Cabot Oil & Gas Corp. G. Sauerland #2 Venango Dempseytown
50* 37-121-42719 Mark Resources Corp. Shaffer # 1 Venango Titusville South
51* 37-121-25522 Quaker State Oil Ref. Corp. McCaslin #1 Venango Pleasantville
52* 37-121-40513 Quaker State Oil Allis #1 Venango Pleasantville
53* 37-053-26222 Quaker State Oil Watson-Trunkeyville Forest West Hickory
54* 37-053-22185-D John A. Vertullo Lot 5200, Well No. DJV-0001 Forest Kellettville
55* 37-053-21250 Quaker State Oil Ref. Corp. #1-H Forest Kellettville
56* 37-053-20903 E.H. Linn- E.S. Collins Clinger Tract #1-293 Forest Tylersburg
57* 37-031-20751 The Peoples Natural Gas Co. North Penn. Gas Co. #75356 Clarion Tylersburg
58* 37-065-20989 E.H. Linn & Patrick Pet. Kittanning St. Forest, UNG #1 Jefferson Sigel
59* 37-047-20287 Amoco- United Natural Gas #1-R Elk Ridgway
60* 37-027-20006 Amoco Prod. Co. & UGI Texas Gulf #1 Centre Snowshoe SE 


