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Pennsylvanian series

Correlation

( Use paragraph on page 6 of the Murphysboro-Herrin folio )

6



§ﬁrati§raphic relations

Thé Pennsylvanian series progressively overlaps
the rocks of the Mississippian series to the north and.west. The
younger rocks, accordingly, thicken south and east from the bor-
der of the basin, the increase in thickness taking place by the
addition of strata to the base of the series and resulting in a
gradually increasing interval between the Herrin (No.6) coal
and the top:  of the Missigdippian series. Near fhe border of the
field the Pennsylvanian strata lie nearly horiéontal, ég:%gradual;y
become more clastic to the west, clay shales becoming sandy and
fine sandstone'becoming coarser and in places conglomeratic, the

total thickness of the measures decreasing in the same direttdon.



Pottsville formation

If rocks of Pottisville age are present within these
quadrangles they are known only from drill records and con-
sist principally of sandstope and sandy shale. The identifi-
cation of the Pot tsville 1is uncertain because of the general
failure to report, or the general absence of, the Murphysboro
(No.2) coal in the drill holes and also because of the tangen-
tial character of the basal Pennsylvanian sandstone. Because
of the lateral grading of beds of fine-grained rock into sand-
stone and conglomerate as they approach the rising surface of
the Mississippian formation, strata which are of late Carbondale
age have the lithologic aspect of Pottsville strata exposed in
adjacent regions.to the south. In general it is believed that
the basal conglomerate and sandstone of the Pennsylvanian series
become older gnd older to the south along the margin of the coal
basin and within these quadrangles, and that there is a similar
in_crease in the age of the basal beds eastward from the
edge of the basin. Hence it is probable that in the southeastern

part of the Coulterville quadrangle, at least, there are strata

of Pottsville age.



Buchanan sandstone €

It haz been suggested that the basal Pennsylvanian sand-

Blatchley, R.S., 0il resources of Illinois with special
reference to the area outside the southeastern field, Ill.

State Geol. Survey Bull. No. 16, p.153 ,1910

stone of the Sparta o0il field is practically identical with

the Buchanan or basal Pottsville sandstone of the southeastern
Illinois o0il field. Since the basal Pennsylvanian sandstone

of the Coulterville and Baldwin quadrangles is a shore facies
which becomes continually younger toward the border of the coal
basin it cannot be regarded to—be as a—whele representative of
any definite horizon. It is only toward the southeastern portion of
the Coulterville quadrangle that it is possibly as old as the

Bu:chanan sandstone of the southeastern Illinois o0il field..

Rich, John L., 0il and gas in the Vincennes quadrangle,
I11. State Geol. Survey Bull. 33, p.l61l, 1916

The following table shows the thickness of the basal
sandstone of the Pennsylvanian series in this region and
the interval between the top of the sandstone and No. 6 (Herrin)

coal



and
Table Depik to No. 6 (Herrin) coal, to the

top and bofﬁom of the basal Pennsylvanian sandstone,
the thickness of the sandstone and the interval

between Herrin coal and the top of the saridstone
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The following record of a drilling along Yary River
in the Nﬁ.1/4, NE.I/Z‘éec.S, T.6 S.,R.5 w.,AQQ fhe‘Rurey
farin shows the character of the rocks at that place
to a depth of (2839 feet. The top of the Mississippian
geries is at a depth of 280 feet,-eﬂd:}he lower part
of the clastic deposits overlying the Mississippian
may be of Pottsville age.

Record of a drilling for oil on the Rurey farm

in the NE.l1/4, NE.1/4 sec.8, T.6 S.,R.5 W.



TTﬂ)

Strata intermediate between Murphysboro and Blair (No.5) coals
3écaﬁse70f the appérént variation in.thé succession
of the Carbondale formatién west foward the edge of the coel basin
a generalized section of the strata between the Murphysboro and

the Blair (No.5) coal cannot be prepared. East of the outcrop of
No .6 conld
the Aga@bgnda;a-io:maiéan the succession is more constant for

large areas than it is to the west and certain beds, notably two

am.%mhﬁ -
beds of coal and an asomciated 1imeaton%. Other strata do not

pude an

display persistent or recognizable characteristics 4¢hat can be
identified in the various records. The two coals haveveen—pre-

OANAL
vieowsty—mentioned-as present in the Galum Creek test hole, They

are encountered at depths of 146 feet 2 inches and 177 feet 10

end 110 and 141 feet below No.6 coal,omd
inches, ox 72 and 40 feet respectively above No.2 coal. A lime-

stone 1 foot 4 inches thick lies 8 feet 3 inchee above the upper
coal, the intervening strata being black "gslate®. The definite

correlation of these coals with beds found in adjacent areas is

not poesible, but they may correspond to thin coals found

56 and 132 feet above Yo.2 coal in the Murphysboro and Herrin

present in the Murphysboro region

quadrangles. A limestone is also

above the upper coal, being separated from it by a black,finely



D

<
z

|

laminated shale 3 to 5 feet thick;

A number of recordsheside that af the Galum Creek boring
report two beds of coal below the Bladir coal, the upper one of
which is 140 feet or less below No.6 coal. Furthermore the upper
coal commonly has a limestone cap-rock 30 feet or less above it.

Such coals are reported in several of the churn drill récords of

Sparta field, in which the reported intervals between No. 6 and the
upper of these beds varies from 60 to about 100 feet. @he'lwéu:%;lagwam
are also reported in coal prospect holes in the St.Clair County
portion of the Coulterville quadrangle, and have already been con-
sidered ' as possibly being the equivalent of No.2 coal. In two of

these wells the upper coal is reported to have a limestone cap-

rock with black shale between the limestone and the coal.

The thickness of these two coals and the interval between

them 4s revealed by drilling ' 4 shown in the following table




ol

Table Thickness and interval between two coals

intermediate Dbetween Murphysboro (No.2) and Blair (No.5?) coad
as ‘shown by drilling ‘

Location Upper coal Lower coal Interval

Ft. in. Ft. in. Ft. in.
St.Clair County

1/41/4 sec. T.S R.W.

SE NW. 27 3 6 i 6 4 18
SE.SW. 27 3 6 ? 2(bony) 2 11{vony) 1~
g&:SE. 2i, 3 6 one bed 2 feet (North of area)
27 3 6 1 3 15 P12 ikl
SE.SE. 36 3 6 1L, 2 9 abput 20 feet
Randolph County
Name and
number sec. T.S. R.7V.
Sparta 1 1 5 6 2 : 3 35
Sparta 3 6 5 5] one bed 3 feet
Sparta 5 2 5 iz
%parta (o 2k 5 6 4 5 38
NeIlroy 6 5 5 3 3 . 25
McClurkin 18 5 5 one bed 6 feet
Perry County
sec. T.S. R.¥.
Galum
Creek 34 5 4 3 2}, 2 2 88 7
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possible
The westward extension of one of these intermediate

coals nearly to the boundgryﬂof @@e aréa ﬁnderléin ﬁy Pennsylvanian
ragcke 18 indicated by exposures along Plum Creek and its tributaries
and by a boring at Baldwin.in thés well, which was bored by a chiyn
drill 3 feet and 6 inches of coal mixed with black"slate" was dis-
covered at a depth of 43 feet. Black"slate"and mother coal is
reported by the driller to lie above the coal and"slate" for  feet

lay
above which a brown boulder, possibly weathered limestone,2 13/2
fe et thick. The definite identification of this coal is impossiblg

%/‘\-ﬁ c’e—e—m)w

£rom-thedataat—tamd” exbépt that the coal lies west of the outcrop

of
of No.6 and probably t¢He! Biair coal. A test shaft located near the

center of the NE.1/4 sec. 19 Baldwin Towrship (T.4 S.,R.6 W.) 1is
reported to have found a thin coal , possibly the same as that
found in the Baldwin well, but the depth and thickness is not known.

A foot or less of coal found in a well in sec.7,T.4 S.,R.6 W., at a
depth of 51 feet may be the same bed.

A wdal approximately at he str tigraphic posityon of the

beds described\ above has be worked and \is exposed in least

one locality, in t{e Plum Creek \drainage basin\ in the Baldwi

quadrangle. The coal seems to be oR a lenticular ¢haracter
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Carbondale formation
General character
Those rocks ggggéi?ﬂng the underclay of Murphysboro (No.2)

coa14below the top of the (Herrin)No.6 coal comprise the Carbon-
dale formstion. The.name is taken from the town of Carbondale,
711., in the vicinity of which this formation is well exposed.
The formation is made up of shale and sandstone with sever-1l
thin layers of limestone and possibly 4 beds of coal some of
which are lenticular. The shale which is commogly micaceous

and sandy 1is of a light gray color; the sandstone in many

places is friable,finepiand micaceous, in other places, especially

near the west border of the coal basin, is hard, ' coarse,:
and conglomeratic. Sbme of the limestonés are-dénse,.apd hard
breaking with concoidal fracture, others are earthy, and still
others very fossiliferous, and slabby. Associated with one of
the limestones is a bed of reddish flint about 1 foot thick
that‘has a widespread distribution. Some of the limestone has

a peculiar Dbrecciated or conglomeratic éppearance.
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The most important coal bed of the area is the Ierrin
or Né.6 coal, which is found at the top of the Carbondale
formation and is widespread at that horizon. The Blair coal
which probably is the same as Springfield or No.5 coal has a
less definitely known distribution but may be widespread 20

?15'
to 50 feet below Herrin c:ozami!..{1 Murphysboro or No.2 coal has
not been definitely recognized in this area, but there are
apparently several coals of lenticudar character below the

Blair coal, among which there may be the equivalent of the

Murphysboro coal.

Distrivution

The Carhondsle formation is the surface formation

wast of the outcrop of Herrin or No.6 coal, as shown on the
Tothe Lou“dm,;/ o’( The ?ennsy Vvaniay series-
areal geology shee%, It is possible that some of the beds
of the Fennsylvanian series west of the outcrop of Herrin
coal in the southern part of the area may be of Pottsville
below the Herrmcoal

age, as the marginal beé% become thicker in that direction.

Fast of the outcrop of Hert#in coal the Carbondale formation

is known only from d@rfew chuen drillings.

bot tas \r]ro Lak‘-’ evevywhere })msen‘f,



Lithology

The sequence of the beds composing the Carbondale formation
may be seen in the following record of a diamond drill boring
along Galum Creek and the Wabash Chester and Western Railroad
in the NE.1/4, SE.1/4 sec.34, T.5 S.,R.4 W.

Record of a diampnd - dréll boring on Galum Creek,

Perry County, on the line of the Wabash,Chester and Western
Railroad, in the NE.l1/4,SE.l/4, sec. 34,T.5 S.R.4 W.

Surface altitude , 425 feet above sea level

( See Coop. Bull 11 p. 201 )
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Thickness
The Carbondale formation 1like the Pottsville is of varying

thickness Eecaﬁse of ghe overlap of the Pennsyivanian éeries
upon thé Mississippian rocks. Where observed along the western
margin of the coal basin in Baldwin quadrangle it is between
50 and 75 feet thick; along Galum Creek it is possibly 220 to
244 feet thiék. The @ommon thickness of the formation weast of

the Duquoin anticline in Franklin and Williamson counties is

about 300 feet and it is possible that a thickness as great as

Cady,G.H. Coal resources of District VI, Ill. State
Geol. Survey Bull.lb, p.20, 1916

this is réached &n the east side of the Coulterville quadrangle.

o

o

The increasing thic@ﬁeaa weostward of the Carbondale
caddward
formation4 is due in part to the addition of beds below those
found farther west, but also probably to the intercalation of

ONNATOA
beds between those found near the edge of the basing whieh will

account for the apparent ehstward ihcrease in interval between Y
3 Hf«faﬂ«- i e 4/42 ?ngwpfw zﬁrﬁ'ﬁ-’/- =

);.ct’n.‘é AP SR PEA I

Herrin coal and Blair or No.b ﬁﬁg coal. Accordingly it ‘is ddf-
ficult to correlate with certainty the coals below the Herrin coal

reported in the various records of oil prospects scatterdd over



the Coulterville quadrangle, especially as the: drilling was
made by chuyn drills and the records therefore probably ine

accurate.



Murphysboro (No.2) coal -

The'Murpﬁysboro coél, which is typ10a11§ developed
in the adjoining Murphysboro gquadrangle where it has a thickness
varying from 1 to 6 feet or more, is commonly divided into two
or more benches. This coal is thought to be represented in the
record of drilling at Galum Creek given above Dby one or morF of

o ek padptha o] dao-to 280 F*

the coals between 180 and 240 feet below No.6 coal, and accordlnglyi*
is believed to underlie at least the southeast p;rtion and pose
sibly the entire east half of the Coulterville quadrangle. In three
diamond drill records of coal prospects in the St.Clair County
portion of the Coulterville quadrangle the upper of two beds of
coal are reported between 120 and 140 feet below No.6. The parting
vetween the coals varies from 10 to 25 feet in the three holes.
These two coals may represent the two benches of No.2 coal, but The

strata
associated and the interval to No.6 suggest a more probable cor-
relation with two beds intermediate between No.2 and No.6 coals,
as will be shown later. One or more of the coals encountered in
the Sparta wells below the Blair coal may be the equivalent of the
Murphysboro coal, but in this case also correlation with coals
higher in the section seems more probable. No.2 coal is not known

to outcrop in the area, all outcropping rocks of Pennsylvanian age

probably 5eing younger.

Z
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élcoal at a stratigraphéc position similar i“to that

of the coals described above has been worked and is exposed
near Plum Creek in the SE. 1/4 sec. 12, T.5 S.,R.7 W. The suc-
cession at the place of exposure is as follows:-

Section of the Carbondale formation measured near

Plum Creek in the W.1/2 SE.1/4 sec.12, T.5 S.,R.7 W.

R Feet
5 Sandstone, massive, coarse ---=---=- 10
4 Shale, siliceous, gray, partly covered 7
3 Sandstone, massive, C0ArS€ =c--e=c-== 10
2 Shale, black, sheety ---e--cec-ccc--- b, AL
1 Coal, reported 2 1/2 to 3 feet ------ 1+

Upstream at the bridge along the south line of section 12 the

lower sandstone, number 3 of the preceding section, has a thick-
ness of at least 20 feet, the coal apparently not being present.
The section at the bridge and along the road above the bridge on

the east side of the valley is given below.
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Section of part of the Carbondale formation in

measured along Plum Creek in the ﬁE.l/@, NW.1/4 sec.13, T.5 S.,

Ry@IMe ] canpll
5 _ 9
/ -
Feet
Sandstone ee-meccceccccccccccocrnccens= 3
Shale, sandy eecemc-ceccecccconccac=- 25
Sandstone, %==cacfeammcccnccnccacnax 2

Shale, sandy, with 4 inch coal

near the t0p --ccccccecuccaa-- 5
Shale, black e=cecccecocccenrcmccenc--" 1
Sandstone massive, coarse ---c-c---- 20

Water of creek 56
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The strata from ﬁhe Blair coal down to the first of
the intermediate Carbomiale coals are kgown from outecrop and two
sections of—the—seetions—of théestrata p:eseﬁtwénnﬁh&auéﬂﬁeﬁmal

\

have been presented. The succession is exposed along Plum Crekk
in secs.7,& and 9, T.5 S.,R.6 W., and in secs. 12 and 13 T.5 S.,
Re 7 W. 1Isolated exposures are also known in secs. 1, 12, and 13,
T.6 S.,R. 7 W, in secs, 8,14,15 and 16, T.6 S.,R.6 W. and along
the foot of the eaet bluff of the;yvalley of Mary River in the SW.
1/4, sec.4, T.6 S.,R.5 W. The exact location of the various exposures
in the different sections may be determined by inspecticn of the
Areal geolpogy sheet. The outcrops along Plum Creek and its tribu-
taries is of special interest because of their continuity acrose
the edge of the coal basin. Outcrops elsewhere are isolated and

correlation from outcrop to outcrop is not possible. For this reason

it ies possible that certain of the sandy shales and sandstone outcrop-

ping in the south part of the Baldwin quadrangle may be stratigraphic-

ally lower than similar beds along Plum Creek, indeed, it is possible

that beds as o0ld as Pottsville may be present but the actual pgeition

is in most places indeterminable.
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The most easter;y outcrop of the Blair coal in = :
Plum River basin -is abgut 1‘1/2 milés'north of Schuline
in the NW.l/4 SW.1/4 sec.9 T.5 S.,R.6 W; Thence weet;ard there is
a nearly continuous outcrop along the creek to the NE. 1/4 sec.
12, T.5 S.: R.7 W. Practically the ssme horizon is exposed through
out as the strata 1lie horizontal or dip 5 degrees or less down
stream. The succession has been measured at varicus places along

the creek, and the measured section given below illustrate the

changee that take place in the character of the strata along this

dalley.
Section of part-ef the Carbondale formation
exposed in the NE.1/4 sec.12,T.5 S.,
Re 7 VW,

Ft. in.

13 Coal, NOeb —-ccvcccrcrovccrrorrecracnn- 6

1z Underclayi eewececerrerarcrcrcrccroruecooora 1

., Shale -eevrcermmerrccoccncncrencrce oo 2
jo Flint ecccvccmcrrccrcrcrcrccnrre o 6
¢ Limestone, siliceous vescicular e=-cec--- 6
3 Clay -eeccevmmreccccecoremnmeo - —emeoe- 10

7 Limestone =ecew-crvevnecesrocroromroeosse- 2
o Shale or clay -erer-vccee-coscccono-cooos 10
5 Limestone ---ceecearecceccrrrmcomecormm- 8
4 Shale ececcecemmwrrercemrorraroceronmmrrro 9
2

W
Q
(o]
o
P
vs]
-
O]
[N
=
=
(o]
*
[8)]
-3
—
(]
]
1
[}
9
1
1
A\
1
1
1
1
L]
t
1
1
t
1
[}
1



E B Shale cecccccccrrmcccmcmcncecncee - 4
2 Sandstone, 8labby --cecrcerermcccrccceenoa 2
1 Shale, fine grained and laminated ----- 8+

Bed of stream:
29

section of part of the Carbondale formation
along Plum Creek in the SW.1/4, NE.1/4
sec. 8, T.5 S.,R.6 V.

Tt.
Shale(beginning near base of preceding
section) gray e=---ce--------- 6
Limestone, flinty, black -----ccccwew-u-
Shale, green --e-cecereecccccccmuomeocean 6

Cevel o{ streanm

Section of part of the Carbondale formation
along Plum Creek in the ‘%4;.1/4,1\13.1/4
sec. 8, T.5 S.,R.6 W.
(Beginning below the slabby sandstone,

No. 2 , of the first section )

(Dip 1 to 2 degfees north ) Ebe

Shale, partly covered -----crerceoreo-—o 15
Shale, bluish with limestone concre-

tions 8 inches or less in diameter - 4
Iimestone, brownish, fossiliferous ----
Shale, dark sheety, with large black

concretions 6 to 8 feet long ---v-ve-- 2
Shale, greenish g;ay .......... L A 10

i 3 L:zwlof‘s—?x-cgﬁ? T ; ( ‘ AEA

LS

31
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in.
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Section of part of the Carbondale formation exposed along
Plum Creek neat’ ' ¢he center of the W.l1l/2 sec. 8
‘ B o) ,.Roﬁ w.

Ft. in.

Sandstone, -slabby (No. 2 of the
first of the preceding sections) 2

Shale, sandy, gray =e-c-crcccecc----c- 5107)
Leveiofstvaam

In the next 100 yards downstream the sandstone thickeng to
8 feet, and in-the shale appear numerous concretions and sandy
lenses. The shale is underlain by a massive sendstone of lenticular
shape which either displaces or comes in above the limestone

and sheety shale of the second and third sections above.

Section of part of the Carbondale formation exposed

along the creek in the NE.1l,/4 sec. 18

T.8 8.,R.6 W.

Ft. in.
Flint e-ce-ec-recrcmcverccrcocsennoe-—o 6
“imestone, very siliceous e-ce--e-c---- oL
Limestone, about -=---ececcrremecrrc—cuo- 5
Coal, Blair, and covered =--cccoc-co-- -7
Shale gray eereeccecr-ccecmeccococonoros 20
Shale, gray, sandy ---e-ececcc-ccoc-c=- 10
Sandstone e-revececcscerccremrrrorrroos 5 +

Legel giésT‘raau\

&3
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Section of part of the Carbondale formation
éieng'Plum Oreek in the 8B.1/4, ¥E.1/4 sec. 7
T!_& S. ,R‘s WQ

Ft. in.
Flinte coccccecrccncccmccccccnnneas R (few inches)
Limestone, siliceous ceccevececcea ¢ (few inches)
Limestone, ececcvrcercrrcccccrona. 4
Shale, sandy énd sandstone e--ec--- 20
Level of stream =
24 +

Sections of the Ca¥bondale oubbropping in section 15,
T.5 S.,R.7 W., have already been given to show the position
of the coal that is found locally ascociated With-one of the
heavy sandstones. near the base of the Pennsylvanian geries:
and possibly at the horizon of the black fissile shale de-
scribed in two of the preceding sections.

The preceding sections and descriptions of strata 1llustrate

the change in the lithology of stirata as they approach the edge
of the coal basin. The strata do not dip away from the rim of

the basin but are horisontal or dip toward the rim and those beds

underlying the Blair coal becomg$r increasingly siliceous toward

the west. This is thought to be conclusive evidence of a progressive

overlap of Carbondale strata upon the Mississippian rocks.



underclay

Blair (No.5%?) coal and addeccoity Sdrafa
The Blair coal is so named from the small hamlet

of Blair 1located about 5 miles south and a little east
of Sparta. The coal outcrops along Little Mary River about
1 milee north of the settiement and is worked at two mines
in the vicinity, one in the NW.1/4, NW.1l/4 sec.35 .. ., .

.., and the other in the SE.1/4, SW.1/4 sec. 27 T.5 S.,
R.6 W. The coal is also mined near Percy near the center
of sec.,10, T. 6 S.,B. 5 W. and is present a short distance

also
below the No.6 coal at Sparta. It has been mined by local
banks near Schuline along some of the tributaries of Plum
Creek. The Blair cosl is probably generally present east
of its outcrop at least 1in the southern half of the area
underlain by Pennsylvanian strata. It is possibly continuous
if so
40 the north boundary of the area, but is separated from No.6
coal by an interval which increases jo tgenorthward.
In the southern part of the area the Blair é;;i lies

from 20_to_$0'feet‘bglow Noﬂs coal and may ;n places be not
over 10 feet belgw thé u#p;rlcoal. Itlaitains a thickness

of about 5 feet 2 inches in the mine tpcatedia miTernorth



of Blair. At the outcrop along Little Yary Creek north of the

mine the coal measures 4 feet 6 inehed  H and this .is the thick-

‘néss  reported in the mime at Perey. Along Plum Creek, in

Ww.1/2 sec. 9, T. 5 S.,R.6 W., ‘the coal is only 2 inches thick

but elsewhere in the Plum  OCreek basin 1t is of workable thicke

The correlation of the Blair coal with the Harrisburg
and Springfield (No.5) coal is not certain but is suspectied.
To avoid the possibility of erroneous identification the coal
will be known in thés report as the Blair coal.

Underlying the coal is 4 to 5 feet of structureless
grayish clay, commonly called "fire clay%. This bed of clay
is well exposed‘along Little Mary River near the center of

the SW.1/4 sec. 26, T.5 S.,R.6 W. where the coal is likewise

well exposed above it.

=7)



Strata between Blair coal and Her#in (No.6) coal

. in the mine at Blair
The irmediate roof of the Blalr goal is generally

& £16d about 2 inches thick. The cap rock ie a heavy limestone

which overlies the clod,:: 1lies directly upon the coal, or is
separated from the coal by a black sheety shale carrying small
concretions. The. limestonec 18 an impurg aggillaceous rock with
an irregular knobby surface and of a concretionary originh:s. It
is of variable thickness, from 3 to 20 feet , inplaces occupying
nearly the entire interval between the Blai coal snd the No.6
coal. Along the margin of the field, in the Baldwin quad=-

- reddish and brownish
rangle edpecially, a bed ofﬂflint from 2 to 10 inches in
thickness at or near the top of this limestone, but in places

brownish
4s geparated from it by a bed of poroup- vesciculam,\aimiceous

rock 1 to 2 feet in thickness. Fre—reaistepree—bo—aotutienof the

These two varieiigs of gijjcecus rock are relatively resistent

to solution and accordingly appear commonly as fragments along
the streams crossing their outcrop. Exposures of this flint
bed may be observed along Welge Creek in thr NE.l/4 sec.327T.5 S.,

R.6 W., and along the creek running through the SW.1l/4 sec.9,



Herrin (No.6) coal and underclay

The floor clay of No,B g§&1 in this region is similar
to that commonly found Yelow this coml, It is a light gray c¢lay
of variable thickness up to 6 feet, In the mines along the
Illinois “entzal failroad between Yarissa and Coulterville the
clay avesages 2 1/2 feet in thickness but it is commonly thicker
than that in the mines near Sparta and at fercy.

The “errin (No.6 ) coal is present within the area of
these quadrangles and iB8’ of workable thickness probably every-
where east of its outcrop, The mean average thickness of the
coal as reported for 22 mines is 5 feet 11 1/2 inches, About
15 diamond drill records of holes all of which are located
within 5 miles of the outcrop of the coal show approximately
the same average thickness, It is probable that the coal
continues at about this thickness over the entire area except
where eroded, The extremes of thickness noted in the mines lie
bet;een 5 feet 6 inches and 8 feet 6 inches, In general it
seems to be true that the coal is 6 to 8 inches thicker in the
north half of the area around Marissa and Coulterville than in

the south half near Spart and Fercy.



-

This coal does not differ in appearance in any ime-
portant respsct from othér cesls in the State, It has definite
bed@ing,'three benches being ®écognized., The beds are each made
up of.laminated dull'coal and thin jetelike layers of glanc;
coal, Streaks and lenses of mother coal or "minera} charcoal"
and shale,"bone, and marcasite ("Sulphur") rarely over 1/2
inch in thickness are scattered through the beds, Numerous
measured sections given under Economic geology will show the
character of the bed in detail,

There are several persister partings which either
consist of thin layers of clay, marcasite, or mother coal, or
are merely planes of sedimentation along which the coal splits
easily, #etween the bottom and middle benches is a persistent
layer of shale, or shale and marcasite, thicker than the other
partings, and common everywhere in the gerrin coal, known as the
"blue band", This bedded impurity ranges from knife edge
thickness to about 2 inches, but is commonly more than 1/2
and less than 1 1/2 inches thick, The *blue band® is commonly
a fine grained laminategrgiale (see fig. ) which

locally becomes impregnated with iron sulphide, carbonaceous,



and calcareous material so that it varies somewhat in color and
hardness,

The different benches differ somewhat in physical
character, liore impuritiga are found in the lower bench than
in other parts of the bed, It is commonly dirty due to the
shale and iron.sulphide’ present, and contains hard shaly parte
ings ( "bone"), The different in the quality of this bench as
compared with the others is not always apparent,however, The
thickness of the bottom bench varies from 28 inches to about
4 or 5 inches, 1In general the thickness increases with the
increase in thickness of the whole bed, ascordingly the lower
bench is thickerr in the northern part of the area than in the
southern half,

The coal above the "blue band” is divided into two
benches the middle bench separated from the upper bench by a
streak of mother coal, a layer of irom pyrites or simply by a
bedding plane, The middle bench is subdivided inte three
benches, which have received from the miners various namee such
a8 "block coal®,®drift coal® and the "9-inch coal® , These names

in general apply from below upward in the order given, The



middle bench is known to vary in thickness from 33 to 56
inches but is commen ly 42 to 47 inches thick. The upper

benéh? commonly called the "blacksmith® coal by the miners

in a

has a general thickness of 15 or 16 inches, but locally is = ouwr

as thin as 8 inches and elsewhere as thick as 20 inches, This

upper bench is commonly regarded as the best coal in the whole

bed, being freer from “sulphur®” and other impurities,

-



Mcgeansboro formation
Stratigraphic position, character and thickness

The Rcfeansbofo formation comprises all the “ennsyl-
fanian strate .- ‘@bove . o the Eerrin (Fo.6) coal, It is
named from Mcieansboro ,Hamilton County, Illinois, where its
thickness is probably greater than elsewhere in the State,
Stratigraphically it is the highest indurated formation in the
two quadrangles, underlying the drift everywhere east of the oute
crop of the “errin coal, Its greatest known thickness in the
quadrangles is 320 feet at Coulterville , though it is probably
25 to 50 feet thicker in the northwest part of the Coulterville
quadrangle where the drift is thin,

This formation is made up of a lower series of limf=-_
stones and shales and a thin and locally developed coal bed which
has been worked a litle in one place, and an upper series of sand-
stones and sandy shales, containing one, .~ " oP. . . more,len-
ticular coal beds an: jinch. or two thick, The limestones in
the lower part of the formation outcrop here and there along the
creeks and rivers in the socuth half of the Coulterville quadrangle

especially along “ary River, Yalum Creek, and Pipestone Creek



south of Cugier, Thers is nowhere a continuous sect ion ard
apparently eﬁiy the harder rocks in theé séction are éxposed

The upper sandstonea‘andléandy shales are exposed glong the trib-
utaries of Mud Creek north and northeast of Coulterville and

in some of the higher hills in the south half of the Coulter-
ville quadrangle., Although a large part of the fBoulterville
quadrangle is underlain by the HcLeansboro formetion exposures
are not common over most of the area, especially in the central
part lwhere the covering of glacial drift and valley alluvium

amounts to 25 to 60 feet,



The following generalized section compiled from

Lithology

outcrops in the Coul terville quadrangle shows the character

b
of th: strata for 77 feet above theaileer%iin (No.,6 ) coal

22
21
20
19
18

17
16
15

14
13
12

11
10

generalized section of the lower part

of the Mceansboro formation
and No.,6 coal

Ft, in,
Limestong ~-=rceccccccccccncaaca - 1
Sh&l&, gray LT T N R R Lol ol ol ol ool 5
Sandstone, micaceous --eecw-cc=- -- 15

Shale, sandy gray =----cccccc=--= 10
Shale,bluish gray with limestone
concretiond =-ecccoccc=-- o 4
Limestone,bluish,dense,fossiliferous 5 to 8
Shale ,brownish, locally black =-- 3 to 4

Shale, carbonaceous ,locally coal

3 to 4 feet ~-cvecccan-- 1
Shale,dark =--e=cc-ccccccrc-nn-on 4
Shale, concretionary =e---------= 4

Limestone, dense brownish; locally

9 beds separated by 5 feet of shaled to 6
Ochre e--crecccmcmccccccccccancs - 10
Fire clay =eececcccccccc=- cmcmnnn- - 8
Shale gray, fossiliferous, bluish

toward Hagse =~reccccccccas - 5 to 6

Fs,

21
3l

36
42
46

46
50
54

60

60

61

67

Thickness ﬁepth

in,



o oo =N o

N

Limestore, shaly or calcéareous shale 2
Shale, carbonaceous eecccceccceccececa 6 to 8
Shale; coal 1 to 4 inches =ccccca-a 6
dark,

Shale, hard, calcareous, laminated,

lo mlly containing septarig --- 6 to 8
Shale,bluigh ecvcccncaucccaccaccacan 5
Limestone with Gertz;%?g ventricosa 3 %o 10

Shale dark, in places sheety ~cee--- 3
Coal (Herrin) No,6 --ccecccccmcaccaaa 6 6

.80

83
90

11

O o O O
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On the areal geology sheet the limestone outcrops are indicated
by small triangle, the accompanying small figures refering to
corresponding numbers én the preceding gemeralizéd:setction.

The character of the upper part of the McLeansboro

section as well as that of the lower is shown in the follow-
ing record of a diamond drill boring in the southeast corner of
St, Clair County.

gecord of drilling in the SE, cor, sec,36
T. 3 Ss.,R, 6 W,



Hecord of drilling in the SE, cor., sec, 36
T.3 8, ,R.6 W,

Thickness Depth
Ft. in, Ft, in,

BN o Dl s o R A -—- 22 22
Sandstone =«-=ec-cecec--a mmcacm== -- 8 4 30 4
Shale, sandy, gray ==e=====---- - 32 8 63
Shale, dark Hard ,brown-partings 35 98
Shale,dark gray =e--c-cconcce-= 2 100
Sandston® «-e<ec-cc---- “meemm——- 1l 101
Shale, gray =---cemceccccc-ceca- 11 112
Sandstone =-ececccccccccoccccnaa o 1156
Shale ,gray ====e=-- cemccsme—e- - 11 126
Sandstone -e=cem-cccccccccncanan o4 127
Shale ,gray =«e=sescc=-- e a- -- 7 134
Limestone ,hard broken =eec<-e-=- 12 146
Shale,black ~c=mmce==- SR LT LTS 8 146 8
Sandstone ~--wecccncccccccaan- - 7 4 154
Shale dark e=-=<cccceccccccca-ua 2 156
Limestone ,t===feecccccanacaau- o 1 6 157 6
Shale, limestone parting =---- - 4 6 162
Limestone e-eec-ccccacccca-c--- - 1l 6 163 6
Limestone, dark shaly e-e-e--- - 18 3 18l 9

'Coal, Herrin (No,.6)
The limestone at 134 feet in-the -preceding record is

thought to be the same as the limestone Noli£>in the generalized

section of outeropping rocks presented .above, The limestone



above the Herrin coel is the fertylana bearing limestone
and the limestone at 156 feet is possibly the ~bed.: numbered

No. of the generalized section,

Roof shale and cap roek of the Herrin coal

The roof of No.6 coal is different in different
to
places, changing from draw slate, black sheety shale, gray
shale, "white top","cled” and limestone, liggt of these beds
are lenticular , but the limestone is very persistent, vary-
ing in height above the coal ,so that in most places it is sep-
atated from it by one or more of the other strata enumerated,
Even the limestone is known to pinch out in places, Where it
is present it rarely rests directly upon the coal there gen-
erally being a very carbonaceous limy shale known as fclod®
bétween the coal and the limestone., It is probable that "clod"
and draw slate are nét greatly differéni but the "clod® is

80 called when the material ié found below ‘the limestone,

whereas the "draw slate® is found below the black shale,



The most common immediate roof is black shale. The
lower paft of fhé shile may bé laminated and:aeparated from the
: or "draw slate"

upper part by a bedding plans. This lower part falls with the
conl and is commonly 1 to 1 1/2 feet in thickness, The biack
shale including the draw slate has a general thickness of about
4 or 6 feet, It contains®boulders”or”niggerheads®, concretions
of a dark gray color, which are liable to fall when undermined.
These are not uncommonly 2 to 3 feet in diameter,

The gray shale which 1locally overlies the coal
underlies black shale, It is as much as 3 feet in thickness in
places, The "white top®" is likewise gray shale, but contains
thin lenticular laminae of dark shale giving it a mottied
appearance, It is also fossiliferous, At one locality north
of Schulines on the Baldwin qudrangle in the SW,1/4 sec,9
7.5 8,,R.6 E, there is an excellent exposure showipg better
than can be commonly seen in the mines the section above the
coal where the"white top" is found, At this place the
limestone is absent as a black shale (No.5 of the gemeralized

section of exposed rocks) with septaria 2 feet above it,

which is commonly found 4 to 5 feet above the cap rock, here



descends to within 2 to 3 feet of the coal bed, gelow the

black shale i = carbonacecus shaie containing largi ironstone
concretions and calcareous fossiliferous concretions 2 feet
and less ;n diameter, These concretions mark the approximate
stratigraphic position of the zimestome cap rock, A stringer
of coal less than an inch in thickness separates from the top
of the main coal bed and runs for a distance éf 15 feet from
the point where it leaves the bed and attains a level 12 to

13 feet above the coal, ?elow the coal stringer, between it
and the main coal bed is & motiled gray and black shale, which
has the appearance of white top observed in the Boyd mine at
Sparta, It is not known whether or not this or similar conditions
obtain where ever the ®“white top" roof is found as observation

in the mines is necessarily limited and there is little or no

opportunity to know the succeséion above the white top,

The limestone cap rock of the “errin coal, which next to
the coal iteself is the moat wideaprgad fiember of the genneylo
vanian series , is in this region wherever seen a dark, dirty
gray, earthy limestone, carrying numerous fossils, amdng which

may always be found the index fossils Girtyana secalica(ventricos



The limestone is the most easily identified and the most commonly
outcropping Pennsylvanian limestone in the areéa, Laéalities where
it may be observed are in&icated on the areal geology map by a
small triangle accompanied by a small figure 3, The thickness of
this member is variable but in outerop it is rarely over 3 to 4 .
feet, Some of the drilling records, however, report 20 feet or

more,



Strata above the cap rock of the gerrin (No.6) coal

‘ The lower 69 feet of ﬁhe measure# above the cap fodk
of the ﬁarrin coal are known in part from outcrop aléﬁg Gatum
Creek and its tributaries and along Pipestone Creek and
from a few isolated exposures, The section is incomplete
because as & rule only the harder strata and those immediately
adjacent to them are exposed, Two limestone ledges above the

S
cap rock of No.6 coal ( the Qﬁrtxﬂna%limestone) outcrop at
various places in the southeast quarter of the Coulterville
quadrangle, The lower one lies within 20 feet of the cap
rock and is about 4 feet thick., In places, however, it splits
into two beds each about 18 inches thick and separated by 4
to 5 feet of shale, The rock when frcesh is a dense- bluish gray
to almost white puré?izzéetono which weathers rspidiyx to a
brownish color, This limestone is epraed along Galum Creek
in secg, 28,34 and 36 7,5 S,,R,4 W, and in sec, 2 T,6 S,,
R.4 W,, along Rock Fork in the SW,1/4 sec, 28, T.5 S, ,R.4 V.,
along Pipestone Creek in secs., 16 and 17 ,T,6 S, ,R,4 W,, and

along Mary River north of the Mobile and Ohio RR, in sec, 16



T.5 S.,2.5 W, The exact location in the various sections is

indicated by a symbol on the areal geology map,

The upper limestone is a grayish white subcrystalline
pure limestone that remains white upon weathering, It is under-
lain by dark shale and locally by a bed of coal about 3 feet
thick which is possibly coal No,? of the Illinois section,
This limestone lies about 20 feet above the brown limestone
described in the preceding p;ragraph. It is well exposed near
the middle of the south line of sec, 2, T.6 S,,R,4 W, and near
the center of the XE.,1/4 wec, 3, T,6 S,,R,4 W, There are also
exposures along Galum Creek in the SE,l1/4 sec, 21,T.5 S,,R,

4 W,, and an isolated ©boulder of what is probably the same
rock was found along Pipestone Creek in the SE,1/4 sec, 8,T,6
S.,R.4 W,, and another along the road in the SW.,1/4,NE.,1/4 sec,
13, T,6 S, ,R.5 W, Atcothe: firstotwo.of the outcrops: roted above
the exposures are in the bed and along the sides of small
valleys and represent the two best exposures of Pennsylvanian
limestone in the area, The cap rock of No,6 coal is uncovered in

more places, but nowhere to such a large extent, Both of



the upper limestones are somewhat fossiliferous, the lower
one carrying many large indiv%pala of Productus costatus

and numerous Chonetes mesolobus ,

The coal underlying the limestone has been worked,
but not in recent years, in the NE, 1/4 sec, 3, T, 6 S5,,R,
4 W,, The coal is not outcropping and not much could be
learned about it, It is reported, however, to be 3 of 4
feet thick and to extend southeast as f&f as the limestone
outerop albng the southside of sec.2, T.6 S.,R.4 W, The coal
is not present below the limestone where it outcrops along
Galum Creek in sec, 21 T.5 S,,R.4 E,, but may be represendéd
by a thin carbonaceous shale 1 inch thick that lies 3 to 4
feet below the limestone, The coal in section 2 is separated

from the limestone by black slate,



Of the intermediate beds sgparating the limestone
little is knuwn‘ from outérop and the everiying outcropping
beds a re in isolated areas so that tieir relative poaitiens
are not readily determined, The beds separating the limestones
are probably largely shales and those above the limestones 1
largely sandstones and sandy shales, The upper strata are best
exposed along Mud Creek and its tribusaries north and east of
Coulterville, In the upper series of siliceous strata one
lenticular limestone is known from out crop in the SE.l/4,NE,1/4
sec, 29, T, 3 S,,R, 4 W, The limestone is bluish, crystalline
and non-fossiliferous and about 2 feet thick in its thickest
place, It seems to underlie a heavy bed of sandstone which out
crops along the tributaries of Mud Creek in secs,29,30,31 and

%,
32, T{égs.,a.4 W., and in secs 4 and § T.C§.é.,k.4 ¥W. Above
the limestone and belew the sandstone are about 4 feet of con-
glomerate:  composed mostly of limestone fragments, Rock of
similar character has been observed along the creek in the
SB.corner of the SW,1/4 sec, 6, T.4 S,,R.4 W,, and fragments
have been dug out of a well near the center of sec,36 T,3 S,,

R.,5 W,, where they are found below about 30 feet of sandstone,



A thin coal about 2 inches thick underlying a thin
limestone outcrops in the road above Mud Creek in the SW.l/4
SE.1/4 sec,32 T.3 S,,R.4 VW, The rock below is shale but ' this

which
grades laterally into sandstone : :. is approximately at the

horizon of the heavy sandstone found in association with the

lenticular limestone described in the preceding paragraph ,

The following record of a test shaft at Swanwick
shows the character of the upper part of the Mcl,eamsboro
formation, Correlations are more or less doubtful as the
shaft did not reach ﬂerrin coal but it is probable that
it ends within 40 or 50 feet of the coal or just above the
limestone No., 17 of the gmneralized section, A drilling
east of the Coulterville quadrangle at Winkle Craig along the
Illinois Central Railroed shows about the same strata but
continues down to No,6ceval, At Winkle Craig the Herrin coal
is 168 feet below a thin coal found underlying heavy sande
stone in the upper part of the section, This upper sandstone
at Swanwick is 120 feé¢ thick, and is thought to be the same
as the sandstone outcropping at various places along Mud

Crekk,



Becord of a test shaft near Swanwick, Illinois

CIay OB 450 5 wn e o P B en ch b an oo @ et w anav =
Sandstone, white -ec-caaaa-..
Sandstone, red shaly ----- ———-

Shale,red , mixed with blue

Thickness

Ft.

12
42
18

and black streaked sandstone 3

Sandstone, blue ==ccca-- cemca
soapstone ------- B ED D @b WD @b 4P W em > W

Sandstone, blue,and soapstone

Limestone, hard ---e-ccaccaa..
Coal -«w-a- meecccccccccccaaa o
Conglomerate ~-cececcccaaa. e
Soapstone at L S
Limestone eeccea--.. cmccccnae
Soapstone ----- commaa Ao =
Black slate =eececcccccanaa.. =
Fire clay ---cececcnceaaa.. 5t
Soapstone ~--ecaa.. e =T A
Limestone ,hard ---eecccaaaa.. -
Fire clay ecececcccacccccaaa.
Black 8late ~~ececscccaccaaaaa.
Limestone e=ecccccccaaaaaan.. =
Slate, soft Lol ofinitih b

Mﬂm:} &6‘-{-- - asies @ e :-h-
Slate,black ~-cewaaa-- e -

5
4
36

R N "

V)
(-

in, Ft,

10 12
54
72
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in,
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10
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The upper siliceous beds of the Mcyjeansbore forma
tion are exposed tb a thickneés of about 50 feet aiong the
various creeks north and noftheaei of'coulterville. Most of
this thickness is sandstone, A massive sandstone outcropping
along the tributaries of Mud Creek 1locally reaches a height

of 25 to 30 feet in exposure.(See figure )



Structure
Representation of structure
(To be adapted from folios)

Methods employed
Delineation of structure contour .
Reliability of structure contours



General features

The structure of the part of the COulterville-Baldwin
by reference

quadrangles underlain by Pennsylvanian rocks is determined to the
aititude of the top of Herrin (No.6) coal so far as this is possible,
In general, hawever,—the structure con£curs do not extend beyond
the outcrop of the Coal, acfabthethdelineation of the Bfrutture gt
having little basis for accuracy. Accordingly the sbntoure~ showing
the structure of the Mississipéian rocks are continued onto the
area underlain by Pennsylvanian rocks where it is not possible to
indicate the structure of the younger strata. This applies mainly
to the ?ennsylvanian area in the Baldwin quadrdngle.

The structure of the Pennsylvanian rocks is determined
primarily by the general ngrtheastward dip that characterizes the

rocks in the southwestern part of the State. The @ip,tslsuch that

Hexrin coal, which outcrops at an altitude of about 470 feet 1/2

ponear-the-—easst-egdge—of~bthe-quads,

2eRl-e—on-bhe-lllinsig-Lontral-Railroad lies at an alti tude

of between 225 and 250 feet above sea level in the northeast corner

of the Coulterville quadrangle
, q € ) an average dip of 14 to 15 feet per mile,



P

The predominant structural feature of the quadrangles

is the Couterville Sparta trough.°o¢ewasdpcwhéighodnogenesalothe

sepatacddp The axis of the trough appears to lie closely parallel

to or along the 1line of the Illinois Southern Railroad. The
bossomoesothectroaghe trough slopes fairly abruptly between
Sparta and.eoulterville where the coal has an altitmde of about
240 feet. Thence northeast to the boundary of the map there is
apparently only slight decline. To the southwest the trough ter-
minates in ggsharp rise of the strata of about 50 feet within
the eepe® corporate limits of Sparta. The structure nofth of the
axis of the trough is fairly well defined by numerous drillings,
between Coul terville and Cutler, however, there is practically no
data in regard to the éltitude of the coal 8o that the structure
of the southeast side of the trough except along the Illinois
Central Railroad between Coulterville and Winkle CGraig is prac-
tically sakeaw unknown.
On the north the trough seems to be well defined by a

terrace or monocline which parallels the trough about one mile

northwest of the Illinois Southern Railroad between Sparta and

Coulterville., Northwest of this monocline the strata 1lie about



50 feet higher than they do in the part of the trough immediately
adjacent, assuming a uniform dip betwee: Sparta and Coulterville.
The coal northwest of the monocline,moreover, diﬁ;rather uniformly
to the north east about 20 feet per mile as against about 25 feet
per mile in the teeaghobedweenc Sparta-Coultervilde trough.
In general the coal rises more raipidly wfe4o within
a mile or two

apeneconaeomsde of the outcrop than elsewhere, 2s is indicated by the
relative crowding of the contours near the outcrop. This results in
a8 general parallelism of the line of outcrop and the nearest
structure contours, and a general southeast northwest strike of the
outcropping"@oal Measures"strata, 2¢c%2ea8¢ceRese associated with
No.6 ccal

Because of the unequal distribution of the drilling
and the unsatisfactory character of many of the drill records; and
the absence of outcrops in the sast part of the Coulterville quad-
rangle it is impossible to give more than a generalized idea of the
structure of ¢h28 a large part of the area. ¥%°%8 However-there—is
no _indicationof unusual) depariurses feem esoecially of that part
lying between Coulterville and Cutler., It is possible that there

are important variations in the altitude of the coal in this area



A

concerning #Wheth eReeRoweohaveopsomenanscefo which there ie no Xnow=
ledge at present., No evidence of unusual structural conditions

15

are prsent,however, in the few outcrops along Galum Creek.

The relation of the o0il and gas accumulations at Sparta
to the structural features described will be discussed in the

section in Economic geology assigned to 0il and Gas.



Geologic history
Eennsylvanian epoch

Pottsville erosion and deposition

For a long period following the Chester submergence
this region was a land area and during this time the sjrface
became much dissected, This o0ld: surface now underlies the
Pennsylvanian rocks and is exposed in many places in this and
adjoining areas and has been reached by numerous borings, It
is nowhere smooth and in places presents considerable relief,
as for instance in the southeast corner of the Baldwin quad-
rangle, and had a general slope toward the east, The énoregbh—
ing Pennsylvanian sea advanced from the east spreading coarse
clastics over the Chester formation along the shore line, These
sandstones and conglomerates, which were derived from siliceous
Mississippian formations and from formations farther west come
monly mark the base of the Yennsylvanian seriee, but their age
is obviously less as the shore line rose higher and higher, If
the sea rose to any part of this area.d ring Pottsville time
the shore line prqbably'reached no férther ﬁegt than the

Coulterville quadrangle,



deposition
From time to time during Pottsville <. -~ the sea

t +
in local areas became filled with sediment porﬁi?tng the

and accumulation
growth of vegetation on the low lands thus formed, The
resulting coal beds are thinner and have less extent than those
of later times and none are definitely known to extend into

this area, fredominately the deposition was clastic, that is

sandstones and sandy shales,

Carbondale déposition
Carbondale time opens with the sea withdrawn from
much of the State and with extqnaiva level swampy areas ,sim-
tkar to those which existed on a smaller scale a different
times during Pottisville deposition, Upon such a surface
fresh or brackish water marshes existed for a long period
im which accunulated the peat which 1later rbecame consplidated

many :
into the Murphysboro coal, In places the accumulation of peat

in
was interrupted by mhd deposition so that the coal large areab
of the State is split into two beds, The west edge of this

peat deposit at the beginning of Carbondale time possibly ex-

tended a short distance in to the Comlterville quadrangle



from the east but most of the area seems to have been above

marsh level,

With the advance of Carbondale time thquga con-
tinued to encroach further and further on the Mississippian
land surface, its shore line commonly being matrked by a
sand and pebble deposit, Now and then away from the shore
mud flats, possibly islands existed, upon which marsh con-
ditions flourished, For the most part however, conditions
in the early part of the Carbondale deposition resembled
those of the Pot t8ville in thie region and sands and sandy

muds were the principal sediments,

Two periods when great thicknesses of peat accume-
ulated over a large part of the area mark the latter‘
part of the Carbondale time, In the first of these the
peat which formed the Blair coal was fomed and in the
latter, which marks the close of “arbondale time, the Herrin
coal , The overwhelmimg of the marsh in whiéch the peat forme
ing the ferrin coal was accumulating in the early part of

its growth possibly by a flood of mud .y water resulted in



the deposition of a thgin layer of mud upon the peat at the
position of the "blue band” .. In each of the coal beds

the general existence of partings at certain positions
indicate that there were interruptions in the accumu-
lation of the peat from time to time over wide areas,
During the later part of Carbondale epoch there was a greater
amount of limestone depo%ited than previously during Ffenn-

eylvanian time in this region,

Mcleansboro deposition

Conditions eimilar to those that existed during
Carbondale time continued throughout the McLeansboro epoch,
In the early part of the epoch the character of sediment
changed considerably possibly because the sea was very
shallow, Thin limestones, dark fissile shales, fire clay
like clays and thin coal seams all point to a closeness of
the sea botdam to the surface of the water over large areas,
After a logg period when shallow water conditions prevailed
the relief of the adjacent lands and the dppth of the sea
both seem to have increased resulting in the deposition

of a thick series of siliceous beds, sands.and sandy mud ;.



Small parts of the sea floor at times became shallow enagh

to permit short periods of vegtal accumulatian aﬁd lime-
gtome reefs were loéally develode, but these were excaptipﬁa
al, So much of the Mcleansboro record as remains indi-
cates the persistence of conditions suitable for the accum-
ulation of sandy clastics up to the time of the deposition
of the youngest Mc?eansboro strata underlying the area, The
present recor of the rennsylvanian epoch is incomplete as
probably a considerable thickness of the "Coal Measures"

has b een removed from this part of the State,



Post Carboniferous deformation

Bepoaitian in this region was clesed b& widespread
movements which resul ted in the uplift of the §ppalachian
mountains on the east and the Ouchite mountains and the
OZark dome on the west, the further uplift of the La Salle
anticline in eastern %1llinois and the permanent withdrawal
of the sea, The strata of the Baldwin and Coulterville quad=-
rangles were not greatly modified by these movements, There
was a general tilting to the northeast casuing the strata to
decline in that direction between 200 and 300 feet, Atthe
same time there was probably some wrinkling of the strate
causing such irregularities in the general dip as are found

near Sparta , at Blair and along Galum Creek,

Since Carboniferous time ghe land has stood sohigh
above the level of the sea that no marine record of the events

has been made and the history is comparatively obscure,

6o



Economic geology

The most important mineral resource of the Baldwin
and Coulterville quadrangles aside from the 8o0il and water is ccal.
Most of the Coulterville quadrangle and parts of the Baldwin quad-
rangle is underlaid by at least one bed of workable coal and the
gsouthern part of the Coulterville quadrangle by two or three such
beds. Limestone for bullding and for fertilizer underlies large
areas in the Baidwin quadrangle and gas and a little o0il have been
obtained from the rocks in the vicinity of Sparta. Other resources

of the area consist of



Coal

The quadrangles lie in the southwestern part of the eastern
interior coal basin (see fig. ) Coal ds:found at several horizons
in the Carbondale and Mc“eansboro formations but the Herrin (No.6)
coal is of much greater value than any other. The coal production
of the mines §f the area m§g§s&6¢gwaa the tons,

Coals below the Herrin (No.6) coal

Mg The only coal uf known commercial importance lying below

the Herrin coal is a 4 to 5-foot bed Llying 20 to 30 teet below
or Springfield

the upper coal, and possibly equivalent to the Harrisburg (No.5)
coal. This coal is known as the Blair coal in this region, being

mined at two shafts a short distance north of Blair. It is alse
mined near Percy . The coal has already been described under :
Stratigraphy.

The area underlain‘by the Blair coal has not heen determimed

by drilling. The bed 1s less uniform in thickness and less persistent
' _ oA .
i distributivn than the wpper beQ) Phe—roEd apparently underiies a

large #rea prunning from near Sparta and Schulines toward Fercy. The

1imit: of its eastward extension is not known. To the north, diamond



o

drilling between Marissa and Coulterville failed to discover an? coal
within 100 feet beimﬁ the Herrin coal, but it is possible that the
intervdal between the two coals increases northward to that amount.
There has been insufficient drilling to prove whether or not this is
the case., That the Blair coal is locally wanting in the section

is indicated by its absemece at its proper horizon in places adong

Plum Creek in the Baldwin quadrangle,

The accompanying graphic section represents meeswrements—
measurements of the coal in one of the mines near Blair and at two

exposures, one near Blair and one north of Schulines



The Blair coal has a thickness of abo@t 4§'feet at

fercy and about 5 teet at Blair. The coal at Blair is diyided inte
three benches,- a layer of top coal about 14 inches thick which is
considered somewhat better than other portions of the bed, an inter-
mediate layer of soft coal 6 inches thick and the lower coal which
makes up the remainder of the bed. The roof of the coal at Blair is
"clod"reported to average about 2 feg& in thickness. The"clod" which
is a soft gray shale, separates the coal from the limestone cap-rock.
The cap rock is a sddrid limestone 10 to 20 feet th;ck and in places
apparently occﬁpyingx.neariy the entire space between the Blair coal
“and coal No.2. At Fercy black shale is reported iocally to separate
the coal and limestone which is 15 feet thick in the shaft. The coal
at Blair is very regular with no"hogse-backs" or clay slips such as

are commonly found in the Springfisgd(No.5) coal.

7A{,.;(J_e"f\._,

L #

/%#” ?r The chemical character of the Blair coal is shown in the
pe'f |
accompanying analyses made under the direction of Prof.S.W.Parr in

laboratory of the University of Illineis from samples collected at

£ the face in the Stanway mine north of Blair,
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the Blair coal varies from 3172 to 4 1/2 feet averaging 4 feet

In mine No.9 Willis Coal and Mining Company &t fercy

2 inches. Tﬁe coal does not lie in benches but is uniform through-
out. There are no"horsebacks" or no concrétions or "niggerheads"

in the roof shale so that the characteristice acbompaniﬁents of
No.& coal are lacking. The bed contains a few scattered pyrite
lenses not commonly more than 1 inch thick and 4 to 6 inches
acroes, These are'not sufficiently numerous to seriously damage the
coal. The roof is & black shale 10 to 30 inches thick which

in places ie shee&y,'and which is hard to hold. The limestone cap-
rock is firm and hard and 15 to 20 feet thick. It makes an excel-
lent permanentt roof after the shalq has fallen in. A thin slabby
limestone layer 1 to 2 inchés thick underlies the coal and shoots
up with it. Below is a thin clay perting and then limestone said

to be 2 to 5 feet thick, although it has not been penetrated.

in the mine.



Analyses of samples of the Blair coal

Laboratory Mois - Vola- Fixed Ash  Sul- B.t.u.

number ture tile car- phur
matter bon

8836 As received 12.21 35.22 41.61 10.96 4.47 T1037

Air dried 4.03 38.50 45.49 11.98 4.89 12066

Moisture free 40.12 47 .40 12.48 5.10 12572

8835 As received 13.90 35.33 41,33 ° 9.44 4.84 11015

Air dried 4,02 39.38 46,07 10,53 5.40 12279

‘Moisture free 41.03 48.00 10,97 5.63 12793

JIf these two samples are approximately representative of the
average quality of the Blair coal its heating value is inter-
mediate among the coals of I1linois. The coal sampled has a
s;ightly higher heating value than the Herrin coal in the south-
'western portion of the State, which has a B.t.u: value determined

by averaging the analyses of 76 samples from 25 mines of 10847

I11. Coop. Mining Invéstigations Bull.ll, p.41., 1915

”fbui.ﬁ lower neating value than the Herrin coal of Franklin and

-f!illiamson counties which averages 11825 B.t.u. for 58 samples

from 16 mines. Its heating value is more than 1000 B.t.u. lower



than the average B.t.u. vdlue of No. 5 coal in Saline County
as determined from analyses of 27 samples from 7 mines.

The Blair coal is_h{gh in moisture and ash content as
compared with other Illinois coals but it is probably not greatly
different in this respect from the No.6 coal in this region. From
the analyses it appears that the Blair coal is very similar to the
No.6 coal in southwestern Illinois, which is its natural competitor,
but that it is inferior to the Murphysboro No.2 coal of Jackson County

the No.t6 coal of Fpanklin and Williamson counties and the No.5 coal

of Saline County
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ngrin (No.6) coﬁl
Herrin coal appears to be generally present in these
qua‘rangles east of its outcrop and to be of uniform character
and thickness. Only & small part of the Baldwin quadrangle is
underlain by this bed, and it is absent in about one-<half of the
southwest quarter of the Coulterville quadrangle in an area ly=
ing ®south of Sparta and west of Percy., Where present the coal
%L(:!-Lhc%{ :
is generally of workable, thin coal being reported in only one
of the several diamond dril) holes in the area,

The physical character of the coal, including its
thickness, its floor,iis roof, and its subd igisions are described
in detail under the heading"8tratigraphy". The following detailed
descriptions of the coal and adjacent strata in sefefaiapf the
mines i the area will furnish in addition some information
concerning the mining conditions éncountered. The detailed messure-
ments of the coal bed and adjeacent strata that will be presented
have been collected during the past several years by members of the
U.S.Geological and state “eological surveys and of the Illinois

Cooperative Mining Investigationsg Sections are included from

mines now abandoned and several of the sections are reproduced



graphically in fig. -

Degcription of mining conditions in Crystal mine

of the lMadison Coal Corporation at Tilden, Illinois

Hérrﬁﬁanl in this mine varies from 5 1/2 to 6 1/2
feet in thickness, averaging 6 feet. The coal lies in dis-
tinct benches separated by clay or pyrite partings several of
which are fairly persistent. Pyrite is present in several
fairly continuous plates or sheets rarely more than 1/4 inch
thick. One of these lies about 5 inches above the "blue band*
another below the top bench of coal and a third,iées persis-
tent about 10 inches lower. The amount of impurity present
does not seriously gffect the quality of the coal.

The roof oveﬁ about one-half the mine ié limestone,
the cap-rock lying directly upon the coal, the lower lﬁtots_
inches in places beihg rather shelly and forming a slow draw
slate. In other places the cap-rock appears to be solid down
to the coal. About one-fourth of the mine has a black sheety
shale roof which reaches a thickness of 3 to 4 feet, It is
noteworthy that the coal is 3 to 4 inches thicker benegth the

shale than it is Blsewhere in the mine. Very locally the black
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shade contains "white top" which appears to be nothing more
than certain layers of the black shale which upon exposure
become coated with a whitish or bluish film. It is said to

be impossible the hold this "white top® but no especiall dife
ference was observed between the black shale and the "white
top" in thié respgct. At places in the mine " either a lensc

of impure argillaceous: earthy limestone wedges in between

the coal and the cgp-rock or the cap-rock itself becomes earthy
and impure. Such roof is very difficult to hold and will cave
to heights 10 tolla feet above the coal. This massive earthy
rock is the chief soufce of difficulty in this andradjacent
mines. However, the very favorable mining conditions under the
solid limestone cap-rock which is commonly present probably
more than off-set the difficulties occasioned Dby the weak rock
rcof,

The floor clay has no unusual characteristics,

78



Description of minipng conditions in the mine

of the Moffat Coal Co., Sparta, Illinois

The coal in this mine has an average thickness of
6 feet, varying from & Feetibeoinches to 6 1/2 feet, The
bed is divided into several benches by thin layers of clay
or pyrite. Of these the blue band and the "steel" band are
the most persisent. Thé blue band lies at its usual position
about 9 to 12 inches abo¥we the floor., The "steel band" is a
thin layer pfrpyrite and clay-below the top coal abqut‘l foot
below the top of the bed. It is commonly 1/4 to 1/2 inch thick.
Another fairly persistent layer of pyrite occurs 4 to 6 inches
above the blu e band. The impurities in the coal are not in
sufficient amount to seriously damage the quality.

"white top"

The roof rock is either black sheety shale or limestone,
the latter rarely being more than 4 feet above the coal., The
black shale is the usual laminated carbonaceous ' shale of the
region. Generally a%clod"or soft clay lies between the lime-
stone and the coal, or the limestone and the black shale, This

is a very carbhonaceous calcareous clay whch slakes on contact

with the air, but is hard when fresh. It resembles draw"slate"

-t
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to some extent, and varies up to about 1 foot in thickness,
averaging about 4 inches. . “hen The black shale and%clod"
fall ig more commonly along entries running nd&-th and south
than along those running east and west., Thié is generally
characteristic of southern Illinois mines.

The limestone cap-rock is said to.be about 35 feet
thicg, the léwer bench being about 6 feet in thickness. This
is a dark gray limestone mottled with spots of Zighter '
color in which the amount of lime is probably greater., In
places the limestone lies directly upon the coal with ne
parting between. The limestone is crossed by cracks or "slips"
which weakensit so that parts of it océasionally fall out.

The"white top" is a dark gray shale not so well lamin-
ated as the black shale, and contains a'few small brachiopods.
It generzlly occurs as a lens lying between the coal and the

black shale en limestone, and is rather hard to hold espec-

ially along entries driven north or south,

Ve "'"U 'M \94 ' :
The coal commenly varles in thickness and quality with
the c'hracter of the rocf;agearding\ip~¢he’maﬁagemeﬁi; It is

genepally 2 to 3 inches 3owe® thinner under the black shale



than under the®white top" and about 6 inches thinner under the
limestone than under the black shale. The coalunder the limestone
is reported to hbe less pure than under the other two ¢aegeso
varieties of rock.

The floor tiay is.dazkagray in color; and contains
some sand, and also calcareous boulders, The floor heaves
badly especially in platkes wWherelthe iiméétonh roof rock is

weak.,

Degeription of mining conditions in mine No.6
Willis Coal & Mining Co.,at Percy,Illinois

The coa} in this mine has an wery unifovm:thicknéss
6ffabout 6 feet 3 iﬁches. The division into Yenbhes charac-
teristic. of the coal farther northwest is not so evident here,
except that the %op, middle, and bottom benches are readily
recognizavle. The blue band is as persistent as usual. Between

and about 15 inches from the top of the bed

the top and middle benches there is commonly a pyrite parting
1/8 to 1/4 iﬁch in thickness. A second pyrite parting is

fairly persistent about 15 inches farther downs The other

partinge corimonly present in the coal at Sparta and Coulterville



are not pecognized,.
"white top"

The roof rock is either chéqﬂfr black sheety shale,
with limestone in places within 1 inch of the top of the fosal.
The"clod" 4s arzather loose clay shale which lacks coherence
and generally falls when exposed. The black shale is of the
usual character, a dark gray to black carbonaceous sheety
shale. The "white top" is gray soapstons with very little
tenacity and supporting power, This material apparentl& lies
in lenses in slight hollows in the coal and beneath the black
shale. The black shale is believed te continue over it in all
places where it Wwas observed., Commonly along the margin of the
lense of white top there are"slips"which continue down into
the coal, so that the latter may be off-set as much as a foot,
The"white- top" is also usually cpossed b& nearly vertical
fracture 292@e8 planes or "slips" so that it is very hard to
hold, fomeehodgegeropegseentoofotheonmine Only & small part

of the mine has white top rodf, in general roof conditions are

very satisfactory.

The floor clay is about 4 feet thick and is underlain

by limestone,



Herrin
. There follow several measaeed sections of the coal

ag measured in mines in Coulterville quadrangle. Graphic re-

production of some of these sections is presented in fig.



Section in the mine of the Johnson Coal Co., near Marissa
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Section in the mine of the Borders Coal Co., near Marissa

In the straight south air eourge about 1700 fdet

from the shaft

Tolal

Ft. in Ft.
Roof shale ---==----=-=-
CoBl ==-mmm=emc——m———- 1 4 1
Sulphur -----====-=--= i 1
Coal ~--mmm=mm e mmm ==~ 1 71 o
Sulphur -----=--------- 1/8 2
Coal =-==-m-=-----=-=-- 1 10 % 4
Sﬁlphﬁ?nd-= ----------- 1/3 4
Coal =~-m=-me-~-=me=eu- 3 5
Blue band ==--c-=----= 1 5
Coal -=-=w-m-=-==c=--== 1 8 6

in

1
4
DLl &)

11 7/8

10 38



Section in mine No.6 of the Willis Coal and Mining Co.,

near ‘ercy

Room 16 off the 1lst south of the

main east sntry

o in
Biack shale -~-=--ceeuocaoao_ 2
Coal == e i\ )
Sulphur and coal ===c---=
Coal ==comcmeee = o 1
Clay and shale -w-c----a--
Coal =mmmmmmmm e 6
Mother coal -==c-eemmceaaa-
Coal =mccmmmcmmcmemeee e 7
Sulphur -----eeemmcme e o
Coal =-emmeme e e 5
Mothr coal =----ecemecanaaaa
Sulphupr -----=-c-mecmeceuax
Coal =--cmcmmme e Ca e 11
Parting ----------ccocuc--o
Coal mmcmmcm e eea 4
Blue band =w=~=cemecoccceona-—o 1
Coal =cmmmmmm e 1 2
Fire clay ---------cuom--o 2

o}

W

/8
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1/8

1/8
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Section 3 - Entry face, 8th west off main south entry
2000 feet from the snaft

. in. . in.

Coal bright ------------- 1 3 1 £

Sulphur streak --~-------- 3/8 1 7/8
Coal bright -----===-=-=-= 11 1 11 7/8
Mother coal ==-----------= 3/4 2 5/8
Coal bright ------c==----- T4 3 2 5 1/8
Sulphur streak ---------- 1 2 5 3/8
Coal, bright -----------= 2 2 4 7 8/8
Sulphur streak ---------- i 4 7 5/8
Coal, bright ----------~-- 4 4 11 5/8
Blue band ----------=-=-- 2 s o 3/8
Coal, bright --------u--- 2 3 5 2 17/8
Blue band -----=----=---- 5 b 3 3/8
Coal bright ------------- 5 5 8 3/8



Sections in the mine of the “oitfat Coal Co., near Sparta

Section 1 - Room 4 off the 3rd southeuiry
of f the 4th west off the south
entry
Ft. in Ft.

"White top"shale -----ccmcean-no
Shale carbonaceous ---------=--=----
Coaly tOp ==---emcmmmmccccce e e e 1 2 1
Coal, middle bench with carbon-

acevus shale and mother coal

bands and a little sulphur ----- 3 9 4
Blue band ------cc-cmmcmmmc e 1l 5
Coal, bottom bench =~~c--cca-u---o 10 5

Section 2 - Entry face off the 4th east off main

south entry, 2900 feet from shaft

T e e T S 8 T e e e e = = e e e

Coal,bright ------c-ccemceecauoao 1

Sulphur -

Coal, bright =------ccmccmmmccceeeo 1

Mother €08l ~-mememmccammccccacaaa

Coal, bright -----=c-cce-muea o 1

Sulphur s
Coal, bri

treak ==-c~mcceecmc e

ght =-emmccmee e

Coal,braght —--m-ccomm-mccmmmmmmm

Fire-clay

D o e D G g O M TR L b R A M O e v S

in.

11

10
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Section in the mine of the Boyd Coal and Coke Co.

near S.arta

Mg in north 600 feet from the main west ehtry

Coal with trace of sulphur

Ujpt band =-----=---==-=---===-=--====

- — - g - o an T em We O m e

Fty. in. |\Ft.

5 5/8

(3

1/8 1

10 6/81

in.

55/8
5 7/8
11 7/8

o}

11 5/8

13
10 5/8



Section in the Crystal mine of the Pessemer Washed

Coal Co

.y near Tilden

Face of the L6th west entry, room 16,6th west

Soaps

off main south

tone ("white tup") ----

oy T Dy M e en W N e TR TS e S S W WS am o

T . . D gy We ee T wm m T e b e S w Gm R WS
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in

Ft.
1
1/16 1
> S
3/8 3
3
1/16 4
5
7/8 &
8

in.

8 1/16
10 9/16
10 15/16
11 15/16



Section in the mine of the Johnson Allen Coal Co.

Room 1 off the 3rd east entry off the

main sovuthentry

Thickness Depth

k¢, in. Ft. in.,
Shale ------cc-rerer e e c e ee e - -
€081 ===mcmmmmm e eme e 8% 8%
SULPNUP —==- === = mm e e e 3/16 8 7/i6
008l =—=memm—mme——m—eee—emccmmeecmieeo 1 43 2 0 15/16
Parting, dirt —-----c-ee-emocmmoeee 1 2 13/16
[0fe7- B e 1l 1 3 2 3/16
Coal,bONy ===-=-=c=m==m=-mm=mm—ommoooe 2 3 215/16
Coaili=a oLt e TR S TRl 1 1 & 3 15/16
Sulphupr -------=~---emoeece—em— e m e 5 4 4 7/16
008l =cme-meemeo—emmmcmecc—eme—cac——e——- 8 5 7/16
Blue band ------------- e e P 13 5 111/16
(Yo, SR L JRETI - S S S B 8 5 9 11/16

Clay, soft
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section &M mine of the St.Louis-Coulterville Coal Co.,

Secon@ east entry on north éntry,550 feet from shaft
Thickness Depth
¥t. in. Ft. in.

Limestone ------- e e e e +

Slaﬁe, black =---- 1l in to 4 feet -- 4 4

Coal -~----===m-- L P LT e 11 4 11
Sulphur =-------- 1/8 to & inch - 3 4 113
Coal ---c-cmmmmr e e 4 6 9
Blueband -------- %2 inch to 2 inches 2 9 7
1]+ PSP Y W 1 6 il 1

Fireclay ~-=---=- - 3 to o feet ----- 6 17 1



The chemical character of Herrin (No.6) coal
in this area is sﬂown by the accompanying analyses. made under
the directiom of Yrof. S.U.Parr in the laboratory of the
University of Illinois from samples collected at the face
in 2 mines in Randolbh €eaney anrdoPeeegogsnntdesn
Copy analyses of samples

from Moffat Coal Coc Randolph(0908)
and Eden Coal Co Randolph(0908a)

Theceealdodncehiscarese The coal in this area is
. ferrin

very similar to the average character of the coal in
southwestern Illinois from Mad¢sescgecney Macoupin County
on the northwest to ¢R® Pinckneyville; in central Perry
County on the east. The coal has a lower heating value than
Herrin coal in the Franklin and Williamson counties field,
wheeecthe or the “arrisburg Coal of Saline County, or the
Muprhyshoro coal of Jackson County. It has about the same
rank as the Megboeoadoefoshe Harrisburg (Nofs) coal of the
Springfield and Peoria regions, and is of slightly better

quality than the ILa Salle coal of the Longwall District

and the coal of the Rock Island region.



The ash,moisture, and sulphur contents have about the same rela-
tive relation to the same values for other coals in the State

as does the heating value,

Coals above Merrin coal

A coal which is probably No.7?7 of the Illinois section
is said to have been worked & little a one time = ‘lieast of
Cutler in the NE.1/4 sec.3, T.6 S.,R.4 W. The coal is reportedd
to be about 3 feet thi;k, but it could not be seen. No exposure
of coal of workable thickness correspondimg to this bed has been
discovered, and drill reeords do not 4in any case report coal of

commercial thickness above Nerrin coal in this area.



0il and gas
: Develo é/me:d « deche -~

The strata underlying the Baldwin and Coulterville
quadrangles have been penetrated in a number of places to depths
of 800 to 1200 feet in prospecting for oil and gas. No important
supplies of o0il have yet been found, but a number of gas wells
in the vicinity of Sparta furnished gas for several years begin-
ning in June 1888, Producing wells continued to be drilled in until

at least as late as January 1894, 22 wells having been drilled

by August of that year. Drilling ceased shortly after 1894, and

Report of ¥llinois Board of World's Fair Commissioners 1893 p.

187

the production of gas which in 1889 amounted to 120 million cu.ft,.
gradually dwindled until it became practically négligib;e sometime
before 1906.

A second period of development began in 1906 when small

quantities of o0il were” found in several wells north east of Sparta.

Sixteen wells were drilled up to the latter part 6f 1808. Of these

Blatchley ,R.S. 0il resources of Illinois,Ill.State Ueol.Sur-

vey ,Bull .No.16,p.147,1910




only six yielded o0il, and only two gave commgcial quantities. By
1914 these wells had been entirely abandoned. During 1916 two
additional wells were drilled in which oil is sdid to have been
found but not in paying quanities.

Oghér Arilling in the area but outside of the Sparta
field +took place for the most part between 1906 and 1910 while the
Sparta field was being explored. There were possibly a half-dozen
holes put down south and southeast of Sparta at this time. Between.
1910 and 1912 five holes were drilled east of Marissa in an area
where the structure was interpretedd as aﬁticlinal on the basis of

a single profile along the line of the Illinois Uentral Railroad.

Blatchley,R.S.,01il and gas resources of Illinois: Ill.State
Geol.Survey, Bull.l6,pp.110 and 168, 1910

Some of the holes near Marissa gave off a little gas but the yield
of none of the wells in the quadrangles except those in the Sparta
field was &8 commerical quantity.
0il bearing strata
The oil and gas sands of the Baldwin Coulterville
quadrengles are apparentdly within the Ruma or Paint Creek formetions,

the same W¥eds being productive at Carlyle and Centralia. The most
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reliable record available for the area is that of the Xiskaddon
well drilled on the Bremen anticline a short distence south of the
Coulterville quadrangle in see.23 T.6 S.,R.6 W. Drill cuttings

from this well were examined by Dr.Stuart Weller and correlations

on o g&,ﬂu ] ;WM.MMQ
determined therefrom. Using this record i%¢ is possible with fair

the larger masses of
satisfaction to correlate strata described in the records of other

: because of the unsatisfactory char-
wells in the area. It is rarédy possiblyg, however ' to correlate

acter of the drilling records

0il or gas bearing sands, which are commonly thin) podsibly lentice

ular and seem in places to be limestone and in other places sand-

A¢\¥4(_¥

smetler-divigdons-of-—strata” structural relationships are==et
cennot be determined with the accuracy that is desirable,

I%oﬁsdbeiivea°4The interpretations advanced are as accurate as

can be hoped for under the circumstances, and concern mainly the

conditions in the betéer drilled fields at Sparta and Marissa.
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-The o0il and gas sands in the Sparta area are found
between 820 and 925 feet below the surface. In only one wel{.ﬁﬁ?iy
was 0il or gas found below a depth of 900 feet and in only
one other was the gas sand at a depth less than 850 feet. The
identification of the gas sand in this well is open to to
doubt as the sand was dry. The interval hetween No.6 coal and
the otl and gas sandg varies from_695 to 790 feet but seems
to increase fairly consistently towaad the n:rtheast. The
following table shows the variation in this interval assuming

in one case that the first coal encountered is No.6 coal and

in the éecond case that the first thick coal is No.6 caal.

Insert table
Table Interval between 0il and gas sands and

No.6 coal in Sparta field:



Table

Interval between the gas sand

and No.6 coal in—the-Sparta regien—

Name and Upper coal “@E“ First thick ClZ?kﬂ~CY€M9=€L“*ﬂ
number to P coal to
of gas sand Y gas sand
well LY
Feet Feet A
Sparta 1 728 wher X726 S¥S ziﬁﬁf
Sparta 2 n62 W\ « 715 gz 3&%7?
Sparta 3 736 % 70w 730 SE 20
Sparta 5 765%  Lewir 728 LU N T
Sparta 8 7291 o « B2 AT g*b‘
McClurkin(Sec 7)719 Ve 686 705 843 [
Foster 1 44t b 744 g8fo0 o7 i
McIlroy 1 711 o 711 . ge¢— (83708) | 529
McMillan,A.B. 697 SN 697 S Sicoh
MeMillan T. 717 W 717 88y
Wilson 704 f 704 800 ¢
Clendenin n04 3 704 2k
Freston 790#% - %“f 690 370
Lyons 1 714 oy 714 380
Lyons 2 24 W~ 724 875
McIlroy(1916) nY ¥ Lo 73% gqo (do3-t
Collins 752 752 3G
s | 5 1y 1O deiflib e

MeClurkin(Depot) 745



As pointed out by Blatchley the upper limestone of

I11.State Geol.Survey Bull 16 p.153 1910

the Chester group is of special importance in determining the
structure and stratigraphy of the field. This limestone it is
believed belongs to the Clore fommation and is recorded very
consistently in most of the logs and lies below the massive
Pottsville sandstone, It is g@ generally found between 370
and 400 feet below the surface but in one record is noted at
E?ﬁf?/f
a depth of only 340 fe&}l, and in another well(McIlroy 1916)
is either absent or ®eeseed recorded as shale. In a few records
there is a little shal® between between the limestone and
Pottsville sandstone which probably belongs with the Clore, The
depth to the‘Mississippian rocks(the base of the sandstons)

in the various holes and the interval to No.6 coal is shown

in the folllwing table

q 2



Table

series and the interval to No.6 coal

Depth to the top of the Mississippian

Name and Depth to Interval t6 Interval to
number of to of upper coal first thick
well Mississippian (No.6 ?) coal (No.6 %)
(M)

Sparta 1 370 475 246 246
Sparta 2 368 474 3056 - 26L |
Sparta 3 362 5923 261 207
Sparta 5 430 461 258 201
Sparta 8 380 465 256 233
McClurkin(Depot) 371 498 247 195
Foster 1 375 5156 229 229
McIlroy 1 335 529 183 183

In spection of the foregoing tables and of the graphic

repoedtuction of the records shewn in fig.

IF—believe—oleerly

indicate that there are at least two productive horizons.

One of these lies above the main red rock or PaintCreek

formation and the other below it. The first gas wells were

apparently received eRe?® their supply from the upper ga8

productive horizon above the red beds from a sandy limestone

overlying a black shale in the Ruma formation. The oil wells -

to the northeast, however, although sunk to about the same

vertical depth were at a lower surface altitude and conse-

quently penetrated the red beds of the ‘aintcreek formation

and found oil in one or two sands in this formation or in the

el S e e s



Structure in the Sparta field
An interpretation of the structure of the Sparta
field assuming a continuous "oil and gas" sand 1is probably not
correct and such an interpretation will differ considerably from
that determined from the position of the Herrin (No.6) coal. How=-
ever, even &he use of Herrin coal as a basis for the structure
map 1is not altogether satisfactory because of the impossibility

of definite correlation of the coal in the records.

Drillers state that there are four coals present in
the Sparta region, Herrin (No.6) coal, Blair ¢oal,about 20 feet
below No.6, a cozl about 40 fee§ lower and one at a depth of
about 240 feet or 125 to 150 feet below No.6. This opinion is

gpparently based upon the record of Sparta gas well No,8,which

Report of Illinois Board of World's Fair Commissioners

1893,p.186

according to Nickles is the most 'reliable of the five available
recottds of the first set of wells. None of the other records
of wells drilled at that time or since agree with this distri-
bution of the coals so that the actual succession is doubtful.

The special source of difficulty in correlation is a thin coal



which is apparently present in some of the holes 40 to 50 feet

above {errin coal. The emistence of such a bodk is known from

outcrop in an area east of Percy in secs.2,3, and 11 Southwestiern

Township (T.6 S.,R.4 W.) This coal has not been noted inioutcrqp

near Sparta, but is reported to have been encountered in sinking

the shaft of the abandoned mine at Eden in the NE.1/4 sec.8,Sparta
Township (T.5 S.,R.5 W.) The interval betwem the two coals in this
shaft is 34 ft.8 in. Inspection of ?he drill recordslof the Sparta
fiéld indicates that the upper coal was penetrated in some of thé hbl
holes, in others had probably been eroded, the‘drift resting upon
rocks lying below the horizon of the thin ccal. In a few recerdsatit
apparently is reported as between 5 and 6 féet thick and hence
regarded as No.6., Examination of the graphic sections ti.™n in Plate

will sBhow some of these relationships.

In view of the uncertainty in regard to the correlation
\
of the coals it is practicaily impossible to draw a structure map
based upon the aititude of No.5 coal that is not open to serious
criticism, It should be pointed out,however, that one or two good

diamond drill kodesofemechéngoseolecéoesnldofeomothec holes put down

in the NE.1/4 sec. 6 Sparta Towmship (T.5 S.,R.5 W.) would probably
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clear up much of the uncertainty in regard to the structure of the

field an permit & definition interpretation of conditions,

Willis Coal and Mining Cec., through the courtesy of their
Superintentednt Mr.ieremiah has recently furnished the Survey with
levels sRewdmgoshecsseqpe in their mine No.7 at Sparta ( NW.l/4
sec.8 T.5 S.,R.5 W.) Thds data is incorpofated in the mecpompanying
map (fig, ) It indicates that the coal in this part of the Sparta

the middle of the north line of

depsedede field dips irregularly toward eheceente?® of sec.5 and rises
irregularly towazd the southwest and also toward the west. ?ﬁﬁ?EESE
vary—£rom akout— 38 to 45 feet per-miles in the ared beinpg-wmineds
Two coals either or neither or which may be Herrin coal were pene-
trated in the Peeseten treston well (We SW.l1/4 NW.1/4 sec.5) one
a foot thick at a depth of about 80 feet and another 6 feet thick
at a depth of 180 feet. The altitudé of the upper coal is 394 feet

and of the lowrer 294. It will be noted that the altitule of the

coal &t the end of the north entry mine No.7 1is 333 feet. It secems

A === .
= tde | ) q,.-ﬂru u.-.','-’j

probable that the drillé@v passed through No.6 coal without noting
it in the record. and that it lies between the two coals mentioned.
Likewise in the Collins'well (SE 1/4 NE.1/4 sec.5) eea3c¢s the

No.6 coal is reported to have been penetrated at an altitude of 380



feet, orgg@ofee¢o 128 feet from the surface. The altitude of the

coal at the end of the eaeey mine entry of No.7 mine ending.in

éhe near the center of sec.d is about 320 feet and the coal is

dipping rather sharﬁly to the east. That the Herrin coal is

60 feet higher at the Collins well than at the end of this entry

seems improbable so that her e g&ae°%he upper thin coal 40 to 50

feet above No.6 has been cogfused with the No,6. If this is the case

the altitude of No.6 is probably 2Beet¢ not more than 330 feet.fdeve
QakenO%yOQhemsea?eBOQHQOOpeee?aobfotheoneeamykiﬁ°weiﬁ°aﬁﬁ°ef

(s

the Spagta ges well Ngad s to indidate that No.6 ecal 1ide at an
\ % 7 . g =7

- /
1
aléude ofM feet, which is

The siructure of the Herrin (No.6) coal in the Sparta
field as shown in fig. is based upon what seems to be the
msst natural interpretation of the struction so'that the slopes
of the coal is fairly uniform throughout. %RecfaRoegesloappearse
¢oohagecspecfoemoof ihe structural form seems to be that of a trough

the open end of which extends northeast toward Coulterville., The

with faiklry even slope
trough terminates as the coal rises eathesogenc undfeomdy to the

F Y, i y
gf;.'a.’{" Qg et 2 M/ﬁ%ﬁ{

outcrop,eme¢he The structure is not saggestdeece? suchomsowoudd
5

saggesd such as would under usual conditions be considered favorw

ahle for oil or gas accumulation. e 2easgsry Tor accumlation st



in
of gas A% this particaular 8ewmgo®ec area seems to involve either

the character of the ®% gas bearing stratum which apparently was

of varying peseedey porosity 28 even in the producing area, afd°8dse

level
or the Re$gBe of the salt water., or ®ethe? both these factors. It

dees The salt water apparently ﬁnée@%ay the gas bearing stratum

| 3 et
ISR AT N

" so0 that it is possible that gas and a little o0il accumulated

above the waeeze salt water which did not completely fill the
productive beds in the Coulterville trough. On the other hand
the o0il and gas may be of very lowal origin distilled from the
black shale near which it is reported to bve found and entrapped
in pepe gee©a8 occasional porous layers or lenses. The unfortunate
inaccuracy of the drilling records in the Sparta regicn and of the
information concerning the posiéion of the water in the wells
permits dnly.épeculative interpretationg of conditions, The
faceochewevergothatochecfieddosgopeaetienddygoeompdecedgoetestnde
The interest in the field,however, is largely historical as the
sergedare BoTatACCRavecd Qesgsagoefothe holes which have been
drilled have probably thoroughly tested the strata, and it is
very doukttful whether additional drilling would be proiftable.
part of the

The only area where drilling has not attempted so far as is know

is in the north half sec. 1 7.5 S.,R.6 W., and the NW.1l/4 sec.§

42



in the adjacent township. Unproductive gas wells border the edge
of this undrilled area.s8ec¢hat peoBapletycefopeeds 580%Ree04Y

geesogee on the south.

0il and gas sands at Marissa: and Coulterville

The drilling at Marissa entered what appears to be the
Rum#-Paint Ccreek-Renault succession at dépths of 660 to 690 feet.
No.6 coal in the area drilled lies at acdepthcefoabent® an altitude
of 8B2 325 to 350 feet the coal being found in the welks at about
100 feet. ®TReogaeceessdencofothe A little gas was found in the
strata of the Chester group at Marissa but not in paying quaniti%ﬁs
The Mississippian "Big Lime" ‘at Marissa as shwon Dby the regord
of the Kunze well in the SW 1/4 SW 1/4 sec.21 Marissa Township
({TABRSEHRIL6 W) northwest of Marissa and beyond the edge of the
Baldwin quadrangle 1lies at a depth of between 800 and 900 feet

probably at 905 feet,

The well on the Stevenson farm 1 1/2 mile southwest of
Tilden (Sec 7 T.4 S.,R.5 W.) entered the Rume formation at about
800 feet or 670 feet below No.6 coal the mas sive limestone of

the lower Mississippian (the "Big lime" of drillers) was reached



at a depth of 1020 or possibly 1092 fecet. This well was not pro-

ductive.

The well at Coujterville penetrated to a depth of
1120 feet and found Pennsylvanian strata apparently to a depth
of 850 feet. The record shows about 250 feet of sandstone_betweem
550 and 850 feet and it is not improbable that some of the Chester
limestones of the Chester group were erroneously reported as 884
sandstone. %heogedobefl Several beds of red shale are reported

distance

to have been penetrated in this well at about the same ¢aeeeead
below Wegée Herrin coal @&#: that they were at Sparta, so that
it is probable that the structure of the Mis dssippéan and

Yennsylvanian rocks is not very different at least within the

@vén® Coulterville quadrangle.

Beo Bremen anticline

The Bremen anticline involves Chester strata but

is not known to

The Bremen anticline 1lies in secs22 and 23 Bremen

Township (T.6 S.,R.6 W.) the axis bYearing N.70° E.

Weller,Stuart, Anticlinal structure in Randolph County;

T111.State Geol Survey Bull.3l,p.69,1916




According to Weller the rocks involved in the anticline are of the
Chester group and the base of the *ennsylvanian series. This
dageeac deformation lies from 1/2 mile to 1 midbe southe of the
Coulterville quadrangle and so far as could be discovered does not
extend onto this area. No features of the structure near Percy

indicate unusual deformastion.
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Water supply

As in much of southern Illincis the water supply L&z
gemesttc—purpoeee~ comes either from cisterns, shallow wells or
ponds. Drinking water is commonly obtained from cisterns. Sparta
has recently constructed a large reservoir about 1 mile south of

supplying water ) ; \
town, and reservoirs for railroad use 8agecs2en are located at
gpaeae Sparta and Coulterville. Except Sparta none of the towns
have city water service.

Deepowedldgopappiygingoopetopdecwaces

Farm wells more than 50 feet in depth are the

exception. ?Reee and are more common in the fe8P¢RWes¢ northeast
quarter of the Coulterville quadrangle than in other parts of the
area. Very few we228 farm wells are more than 100 feet deep.

Most of the wells morethan 25 feet deep are in rocky
ending in sandstone more commonly than in any other matefial.
The heavy sendstone outcropping along Mud Creek northeast of

Coulterville is apparemtly somewhat water bearing back from the

streams,

Deep wells that penetrate several hundred feet of strata

are scattered over the quadrangles. The Sparta ice plant has used
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water from one of the abandoned gas wells the supply apparently

coming from the Palestine sandstone at a depth of 860 to 466 feet.

This sean8 to be & fairly persistent fresh water sandstone in ¢R28

the Sparte region, seeeealoefoehecseeerdr® @ fresh water with artesian

head being reported in the Foster,McClurkin,¥cIlroy,Preston and in

some of the o0ld gas wells.

A deep well drilled for water a¢oMaséessacthe by Meek Milling

Co &t Marissa e©optasas 8s2¢owase? founde brackish water in a sand=

stone,probably Pottsville, at 248 to 262 feet. Salt water and

o show of ®e® o0il was found &% in a sandstone hetween 808 and 631

feet.

In the southern part of Coulterville quadrangle there is a
heavy sadstone about 300 feet thick apparently the base of the
Pennsylvanian serkes and about "200 feet below No.6 coal that
ca?ries fresh water.o®hnggoogdeddsc Wells ieoeh¢e reaching this
gandstone are found at Percy and Sieelville and =2lsoc as Willis-

ville a short distance south of the Coulterville quadrangle. The

yield in some of these wells is as much as 280 gallors per minute.

It t5-probeble—that—the-Pottaville sandsione-in—the Fercy -egiowm

and the Chestev—essdstcne jn the Sparte-regiom varrying ftresir——
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SPARTA.

In the summer of 1888,and for several years thereafter,some twenty
gas wells were drilled within the city limits of Svarta,Randolph County,
Illinois,twelve of which were good droducing gas wellsj;one or two put on
a steam gage showed 400 lbs.pressure;the best producing wells were lo-
cated near the junction of the Missauri-Illinois R.R. tracks and South
Market St.,then owned by M.MceClurken and W.R.Borders;Well No.l,drilled
on Lot 6 Block 10 A.M.Neill's addition at corner of Broadway and Walnut
Sts. now owned by W.F.Clendenin;two wells drilled in the Presbyterian
Church yard,one of which showed considerable oill,and others showed some
0il;all about the same depth,880 ft. The first well was brought in in
June 1888 and sufficient gas was produced to furnish the city with gas
for lighting,heating,and mamufacturing purposes for eight or nine years.

Nne well owned by the Eagle Milling Co. still furnishes gas for
lighting purvoses in their mill,out of a two inch vipve,and the well has
not been cleaned out since it was drilled,about 1890, The Sparta Plow
Works well also showed gas up to a few years ago when the accumulation
of 0il and mud stopped the flow of gas. '

In 1907, J.J.Hoblitzell & Son,of Meyersdale,Pa.,the firm which
opened up the Casey and Westfield pools in Illinols several years pre-
vious,came to Sparta,ani Mr.Hoblitzell had a chemical analysis or test
made of the oil found in the Presbyterlan Church yard well,and from this
test they decided to drill for oil in Sparta territory. Their first
well was drilled on the John C.Foster farm in Sec.3l,4-5,near the NE
corner of Sparta city limits;and oil was found at 890 ft.,12 ft.sand,
total depth 948;well was shot and reported that shot ruined the well;
reported a 5 Hbhl.well after shot which Hoblitzell claimed was too heavy
a shot;Hoblitzells then Arilled No.2 Foster on the hilltop about 500 ft.
east of No.l whiech was along the creek;No.2. come in a 100 bbl.well the
first 24 hours(as told to me by the Hoblitzells,confidentially);other
drillers and operators in the field told me they estimated .it at from 60
to 100 bbls,;Foster No.3 was drilled near the orchard about 700 ft.north
of No.2 and was a dry well. Hoblitzells then drilled a well on the
John Lyons farm in the SE 1/4 of SE 1/4 Sec.30-4-5,which was dry,but a
good depth of sand. They then drilled on the Thomas Patterson farm in
NW-NW Sec.25-4-86,and got a dry well, Hoblitzells alsv drilled two holes
on the R.J.Craig farm in SW-SW Sec.32-4-5,No.l1 being a 900 ft.test,and
a small gshow of oil and shot and tubed;Nc.2 drilled 1070 ft.,the last 100
ft.being in lime and not through lime then when abandoned;it was a crooked
hole,the tools being lost and drilled around them. Hoblitzells also
drilled on the James France ten acres in SE-NE Sec.6-5-5,g00d4 show sand;
small well,probably 5 bbl.s. Mr.Hoblitzell told me the Sparta sand was
the best sand he had seen outsidie of Pennsylvania. Soon after drilling
the Craig well,Mr.J.J.Hoblitzell died,and the family did not care to con-
tinue the o0il business and theyv sold thelr Spartas interests and leases
to the Sparta-St.Louls 0il Co.(Weigelt-Taggart and others)who continued
to pump the wells., In the meantime other wells had been drilled on the
Josiah McIlroy farm (66 acres)in NE-NE Sec.6-5-5;by the Sparta-St.Louis
0il Co.;Nol. was a small well;broken sand,hard,streakedi. No.2. encounter-
ed a good sand 15 ft,thick,showed up nice,seemed to hurt it when shot; No.
5 broken sand,about 1/2 bbl.,shot and tubed; No. 4 encountered good sand
14 ft.thick,12 ft.pay,made 135 bbls.and over first 24 hours; No. 5,west
of No. 4,dry hole. Several tanksars of oll was shipped from the Foster
and MelIlroy wells,16 in rnumer, I am told.
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District

S. ) In 1922 W.0.Harrison drilled another small well,about 5 bbls.,on
the J.McIlroy farm for successors to Sparta-St.Louis 0il Co.

9.) In 1923,W.0.Harrison drilled another small well,about 5 bbls.,on
the J.C.Foster farm,in NE corner,for local conmnpany.

9ol On Wm.Preston farm,17 acre tract,in SE-SE Sec.6,5-5,Sullivan—
Schrier drilled well-small show oll-puff gas-depth about 900 fi.;No.2
west of No.l dry.

)] In about 1217 or 1918,Walsh-Duncan drilled on Wm.Preston farm a
1350 ft.well;small show oil,at usual depth;drilled deeper into salt water
at 1350;(in NW-SW,Sec.5~5-5,near barn. )

9.) A.B.McMillan well(Zahniser )near line SE-NW,and NE-SE Sec.7,5-5,

40 ft.oll and gas sand,little gas,right under it a little break and then
a little sand with 1ittle oil;shot;quit at 1002 ft.,no water,considered
about 2 bbls.

9, ) Wm, Schlimne well,drilled near center of Sec.20-5-5,0il1 sand at 872
ft (5 ft. )oreak— 5 ft.gas sand;water;finshed at 903 ft.;WV,0.Harrison re-
ports from memory;872 ft. struck oil sand,5 £t;30 ft.slate,puff gas,salt
water finished at 903 ft.

(1c) Fred!k.Schuette well,Adrilled near center of Sec.35,5-5, 5 ft.dry

(

gas sand quite a ways below water sand just above linme;supposed Arilled
about 900 to 1000 ft.

9.) Wm.Clendenin well, SE-NE,Sec.l4,5-8, good brown sand,at about 900
ft.,show of oil,

9.) H.W.Grenslet well, SV-S7,Sec.18,5-5, first vein coal thin,second
vein 6 ft.at about 200 ft.,irv well;,do not know Aepth.

9.)  Mathew McClurken well,gas, drilled in year 1906 or 1907,by W.O.
Harrison and John Sullivan,a good show of gas was found at 880 ft.deoth,
in the woods near his home in SE-SV,Sec.6-5-5.

a) Depths of coal in McIlroy-Toster wells.

MeIlroy,Sec.6-5-5, 122-126(4 ft.);159-165(6 ft.);182-186(4 ft.);and
247-252(5 ft.)

Foster—No.1l(Hoblitzell )Coal No.6 found at 140-146(6 ft.)coal No.4
at 200-205(5 ft.)

Woster(local company )Jwell Coal 138-144 (6 ft.)1l74-181(7 ft.)195-19%7
(2 Tt.)245-351(6 ft.)this well being about 1/4 mile NE of Hoblitzell No.l.

0il sand depths—-McIlrov-St.LsSparta 0il Co. 893-809,

Toster(local company )well,drilled in 1923,0il sand,925-935.

Foster-Hoblitaell No.l,4rilled in 1907,0il sand,890-902;all these
welles about same Aenth coal,and oil gand,and had a good rock roof over
the coal,excent the thin vein of 2 ft.(third vein)on Foster,and the third
vein of 4 ft.on MeIlroy.
E.H.MeGuire well,E-1/2sE 1/4,Sec.26-4-6,g00d sand,small show o0il,
1.) 1In Sec. 28(near the miidile of section)4-5,Buffalo W.Y. interests are
drilling a well; coal encountered 125-131(€ ft )175 thin vein;245-252(7ft)
reported;well still Arilling,at 954,the last 60 ft.being lime formations.
12. ) J.W.¥Wright well,N"-NW,Sec.35,5-6,small show oll,at about 900 ft.,
good sand,25 ft.thick.
3.) Despain well,now W,A.McHatton,near center of Sec.32-4-6,thin vein of
coal about 60 ft.,28 or 29 inches vein at about 160 ft.,o0il sana,smell cil.
at about 600 ft.,drilled to 980 ft.j;driller's called it "Mississippi'"lime,
big lime,grey;R days going only a few feet.

- (No,8J¢Central- Two wells drilled on J.F.Hammel farm N—l/2 Sw 1/4,Sec.11l-

5-7,reported struck oil sand,small show oill,thin sand,smeil oi 600 et
(Wo. 124Ema1r~ D.M. Hawthorne well,Sec.11-953 - Ltruck oil sand,l2 ft.,tnen
strong ~ flow salt water at bottom of sand;sald to be small 011 well;no .coal

~ encountered.



(Logs of the Wm.Winkelman well in Sec.23-6-6:the D.M.Hawthorne well in
Sec.11-6-6;the Hoblitzell No.l,Foster,in Sec.31-4-58 the Hotze—Harrison
(local company )Foster; the Buffalo(Hyset-Busch )on M.Dickey farm in Sec.
38-4-5; the Sparta—St.Louis(MeIlroy)in Sec.6-5-5;and otherwells,were sent
to your department by W.R.Goddard some time ago.

The Moffat Coal Co. and Willis Coal Co. have made numerous coal tests
(drill holes )in the vieinity of thelr mines.

Moffat Coal Co.mine located.in SE-NW,Sec.8-5-5,and tests made south
and southwest,

Willls Coal Co. mine located NE:NW,Sec.8-5-5,and tests made mostly
north and NW of mine,some south.

Illinois Fuel Coal Co. mine No,4,NE-NW-Sec.l6-5-5,coal rises north
from shaft into B-1/2 SW 1/4 Sec.9,half mile from shaft.

Illinois Fuel Co.own old abandoned mine(Randolph Coal & Coke Co. )
3ec.31l-5-5,NE-NE,at shaft 20 ft.to coal;farther up hill 60 ft.to coal;
coal onterups in the creek east.

Sec.16-5-5,NE 1/4;coal outerops in the creek on G.Bannister lands.

Sec.21-5-5,3E-NE,on E.Rosborough landis,T.A.Brown Arift coal mine.

Sec.35-4-6,E 1/2 NE 1/4, John T.Wilson farm,a core test drillei for
coal;coal found at 80 £t.,60 to 65 inches thick,good rock roof,

Wiekhorst and Ziegenhein farmn, 5/4 miles E of Wilson test coal found
142 £t. and deeper,NV-NE Sec. 36—4-6.

sec.35-4-6,8SW-NE, Wood farm,l/4 nmile m.of J.T.wilson farm,the coal
outecrops in the ereek,yvears ago old mine operated.

3e0.25,4-6,NE-NE( E.B.McGuire farm)rock outerops;sandstone,

Reported amall coal outcrop;also rock outcrop;near the surface:on
E.B.Finley farm in NE-NE-Sec.27-4-6.

Coal core tests made by Willis Cozl Co, on W.M.Beattie 40 acres, NW-—
NE Sec.26-4-€,and on Vm.Brenning farm in E 1/2 SW 1/4 Sec.23-4-5,

Sec.33-4~-5, On T.R.Stephenson farm,near Beattie.creek,sandstone out-
Grop.

(1.) COULTERVILLE. Coal mines at Coulterville 300 ft.to coal.
Deep well Arilled near Union station at conlterville,log in Coal
Resources VII(Bulletin 11)
Rock outcrops on farms,W.J.Lemon,Wm,Liehweg,and ®.Gibson in Sec.l1-5-5
and D.I.O0utten (NE-SW)Sec.2-5-5. ,
Sec.R28-4-5,(SE-SF )rock outerop in creek,G.A.Smith farm.

(3.,) TILDEN. Tilden Mines- West Mine~ Crystal Mine. Coal boring test
1/2 mile N of Tilden,coal encountered at 150 ft.,reported.

(3.) BALDWIN. Reported coal outerops on A,Muench farm,NE-NE Sec.21-4-7,
i-1/2 miles V. of Paldwin,on road west,then turn south,coal outerops rear
surface. fec.4-4-6,rock outcrop,B-1/2,A.Smileyfarm,near cohnty line.

On James Redpath farm in Sec.19-4-8(SW-NE)drilled for coal years aro,18in,
coal found at about 100 ft.,and 30 in.coal found at about 120 ft.;drilled
182 ft.all together and hole plugged;chirn drill part of way and part
shaft;lime over coal;south of house and R.R.tracks.

Rock outecrons(lime)on John Sehmoll farm SE cor.Sec.2l1-4—7:Mrs.E.Bceck-

" er along creek(SW-SE);Cox's Ford,S.7.0or.Sec.21-4-7;5ec.16-4-7,Mrs. E.Beck-
er farm,south M. & O R.R.water tank in creek,alsoc northeast of tank in
ereek,rock outcrops. In B 1/2 Sec.6-5-7,along river,line outcroprs({Borders )
dipping west. 1In SW-SW Ser.2-5-7,W.A.Glore,on road across creek,lime out-—
CToP.



(9 )SPARTA- The Wilson Coal Mine in Sec.1-5-C,is 116 ft.to coal;in old
shaft it is 96 ft.,2500 ft.apart;in a cave-in near creek in part of the
0ld workings one can walk into the mine,10 ft.to coal from surface.

014 rock quarry on W.R.Borders lands,S 1/2 SE 1/4,Sec.2-5-6.

The Boyle Coal Mine shaft in NW 1/4 Sec. -5-6,1s 102 ft.to coal.

The McKelvey-Lemon Mine shaft in SW 1/4 sec. 36—4—0 ig 142 ft.to coal;

good rock roof;coal and rock dip to east:in airshaft sandstone is 8 ft
thick while at the mine it 1s but 18 inches thick;250 ft.distant;900 ft.
farther west outerop shaly rock,sanistone or weathered shale.,

On A,M.Barker farm,in NW 1/4 Sec 2-5-€,small coal mine,shaft 50 ft.tocosl.
Sec.35-4-6, NE—NW there is a drift mine, Figar place,now owned by Phillip
Smith,1l6 ft to coal,1l0 ft.entry;din to SE,coal and rock.

Seo.9—5~6,s 1/2 and NE 1/4 Sec.9-5-6,0on Henry L.Rozier farn,coal and rock
outerops,north and south of road,and in creek.

Sec.35-4-6,5E-N",along creek,coal outecrons,VWood place,no rock over coal;
0ld mine years ago.

Sec.24~-5-6,N"-NV,reported coal outerops in creek,east of Union Church.
Bec.15-5-6, SE%SE(W'A wiley farum)rock outerops in ereek,north of road,and
in N 1/2 of SE 1/2 Sec.22 along creek,old sandstone quarry.
sec¢.22-5-6,NF-SE,01d coal mlneCRoberts)ls ft.to eoal;along cereek coal
outcrops(W.E.McDill faring

Sec.18-5-C,N"-SW,near line between H.W.Grenslet and WmArmour farms,lime
outerop,o0ld quarry. Also outerops SE~SE-Sec.l3-5-6,Pettigrew & Zang,and
NE-NE Sec.13 on Geo.Chambers,rock outcrops.

Sec.18-5-5,3W—-3W,H.W,Grenslet revorts that in oil well drilled on his
farm about 1908 a small vein coal,first vein,but at 200 ft.good vein 6 ft.

(8) CENTRAL Scc.32-SW-NE-(5-6)Geo.Kranz,rock outerop in ereek near road.
Sea.29-5-6,8W-SE( Jno, Eggemeycr,where roaﬂ crosses craeek,rock outerop.
Sec.R2-5-6 ,NE-SE,(W. E.Mchll)ﬂoal outerons;also old coal mine aloig creek.
Sec.lS—S-G,SE—qE w.A.Wiley,outerop rock in creek,N.of rdad,also NE-NE
See.32 along creek,old rock guarry,sandstone.

Sec.16,5-8,Mine No.3,I1linois wuel Co.,abandoned,on M-I- R.R.,depth to
coal 40 ft.,DECIDWD DIP OF COAL TC gE.

Sec.17-5-6,8W-SV,0ld coal mine,J.T.Weir,coal about 40 fit,,slanting roof,
Weir claims chmrn drill was used to drlll to a depth of 142 ft.where an-
other vein of coal was found.

Sec.18-5-6 ,NE-SE,J.G.Beattie,coal mine,30 ft.to coal;(Mr.Hood reports Mr.
Culver found fusselina lime in pile of Adebris removed from this mine. )
Sec.7-5-6,NW-NW,Peter Shape,coal outcrops,reported six feet depth.
sSec.8-5-6,SE-8W,reported coal outcrops,Hy.Falkenhein farm,in creek.
Sec.18-5-6,(near center of sectionjon Andrew Young 40,coal outecrops.
Sec.9-5-6,ST-SW,NW 1/4,014 Dan Gerlach Mine in creek,"m.Wolf lands.
Sec.12-5-7,3E-8W,& Sec.l13-5-7,NI-NW,extensive sandstone outcrops,on Ben
Bleem and "m.Blind lands.

Sec.12,5-8,SE 1/4,Herman Diefenbach,reported coal outerop.
Sec.36~-5-6,Chas.Briethaunt,along cereek,reported coal outcrops also rock
outcrops in 3E-SV,

Seec.35,5~7,38~3E,along creek on Steve Ederer farm,lime outcrops;also an
ereek extending into Sec.2-6-7,NE-NE,lime outcrons.
Sec.26-5-7( 8RSV )Geo.E.Walter,along creek,and Sec.35-5-7,NE-NW,Loulsa
Nitsche,rock outerops,linme, bluff,

See.26-5~7, NW-NV,reported coal outcrops,on Anna Roth farm,andi SE-SE Sec.
22.

Sec.30-5-6,near center of section,reported coal outeron,Will J.Bert.
Sec.11-5-7,N 1/2 sw 1/4,7.% .Hammel farm,oil well drilled about 1908,re-
ported gtruck 011 sand, small show oiil, thln sand,at 600 £+,
Sec.11-5-7,NE-NE,along road and in ﬂrbek lime outcrop,also NW-NW Sec.12,
and SE-SE Sec.z, lime outecrop(Bambauer )

Sec.2-5-6,8W-SW("W.A.Glore, in creek,along road,lime outcron.



CENTRAL continued.

Despain well,now W.A.McHatton,near center of section 32-4-6,thin vein of
coal at about 60 £t.,28 or 29 inches vein of coal at about 160 f£t.j;0il
saind and smell of oilj;at about €00 ft.;drilled to 960 ft.depth;big lime;
vgrey;driller's thought they were in the "Missippippitlime; two AdAays going
a few feet.

Sec.33-4-6,S 1/2 NE 1/4,Alva Hargis,sandstone rock outerop.
sec.34,4-6,near center of section,on Robt.L.Merz farm,0ld coal mine,aband-
oned,80 ft.to coal,reported 66 inches thick by Perry Fellers,former owner.
Sec.27-8-6 ,NF-IE, Bd. Pinley,reoorted coal and rock outcrops in creek,near
surface,l/4 mile EB.of Plum Creek bridge.



6. RUMA . In NW 1/4 Sec.2-5-8, on Louis Leifer fari,old quarry.

LG CHESTER. chester lime outerops at Southern Illinoils Penitentiary
at Menard.

i EVANSVILLE. Sec.33=5-7(NE-NW)Jane Rowman,rock outcrops;
Sec.27-5~7,near center of section,in creek,rock outecrop,L.Nietsche.
In swW 1/4 Sec.7 and W 1/2 Sec.8-5-7,0n N.Schulines farm,along Plum Creek,
lime outerons.

In NE-NW Sec.9-5-7,Ren Wahl farm,rock outcrops(lime)in creek,along
road,dipoing slightly SW.
Sec.10-5-7,( SF-SW)J. Fuckmagel ,rock outcrops on road.
Sec.10-5-7,(S¥ corner and NW corner Sec.l5,near cemetary,rock outcrops.

14. ELLISGROVE., SE-S®(sE corner Sec.5-6-7,on Spurgeon and H.Rickenberg
farms near cemetary,limestone outcrons— cave nearby.

In SE 1/4 Sec.8-6-7,along creek,Dan Ningler,farm,lime outecrop.

Irn SW corner Sec.lG,along creck,and road,on E.Thurau farm,lime outcrops.
in E part of Sec.3-6-7,0n Dr.W.R.MacKenzie farm and J.C.Knott farm,ani

m 1/2 of Sec.2,along creek,lime outcrops.

Sec.28-5-7,8E-8%, Bowman 40 acres,line,

Sec.26-5-7,SE-SW, Walter— and Nitsche farms-—on ereek,-line outerops.

In NE 1/4 sec.15-6-7,0n Mrs.M.Zersche farm,lime outerons along 2reek.

(13) PALESTINE- Sec.35-5-7,(S 1/2 SW 1/4)and Sec.2-6-7,(NE 1/4)on steve
Ederer landis,limestone outcrop(supposedly U pP.Miss. )

Sec.36-6-7,0n Marshall and Zzang farms,NE 1/4,rock outerops near road and
in creek.

(11 )STEELEVILLE- Sec.29-6-5,3E-SW, along ereek( RockcastleJhuge boulders,
chasms,caverns in rock. Oouterops in Sec.33-6-5,near center of section.

(12) BLAIR- sec.11-6-6 ,NE~-SE, D.M.Hawthorne,oil well drilled in 19232-
depth 965,12 £t.0il sand,small show 011,953-965,then strong flow salt
water;no coal encountered.

Henry G.Uchtmann drilled core test for coal on his farm 202 ft.,thin vein
coal Tound{state has log)in SW 1/4 sec.3-6~6,

Sec.10,6-6,NE-SW- and SW-SE, E.Hornberger,west of creek,lime exposed.
Sec.,8-6-6,S"-NE,vhere road crosses creek,rock outerops.
Sec.1C,6-6,3W-NW,in ereer,D.Uchtmann,rock outcrops.

Sec.3-6-6,0n H.G.Uchtmann lands,rock outecrops in creek,NW-SW,
gec.33,6-6,in south half,in creek,on kggemeyer landsa,rock outcrops.
sec.35,6-6,NW-HW,John W.Wright farm,o0ill well drilled about 1908,small
show oil,at about 900 ft.,good sand,235 ft.thick.

In south half of Sec.26-5-6,coal outerops in creek on the farms of J.G.
Fullerton and Harry Clark,exposure on Fullerton near bridge on E.side
road and S.side creek.

Sec.31,-5-G,8 1/2 SHE 1/4,G.O.Diskey,reported coal outerop near surface.
Jones Coal Mine in NW-XW,Sec.35,depth to coal reported 30 ft.

Mine on E.E.McDill farm,SE corner Sec.27-5-6,20 ft.to coal,gooi rock roof
virtually roeck from surface 1o coal(clara Hawthorne McDill farm.)
J.W.Bixby mine in S part SE-SW,Sec.27-5-6.

Sec.27-5-C ,NE-S®,rock outerop in creek J.W.Wwright farm-also MeNulty farm.

In Jackson County,about three miles due south of ghiloh Hill(Randolph
¢ounty,near where the roadi crosses Piney Branch, boulders,chasms,cavorns,
in the rocks,and stunted pine trees growing(called "The Pines.")

(10) PERCY— Sec.35-5-5,001 Tredtk.Schuette farm,near center of section,oil
well drilled about 1908,about 900 ft.3 ft.oil sand,dry,(smell ofoil,)



orl3- Palestine See,17-6-6. Lemarnder da No.'6, Bremen
lJHZZéfT§9%é§§—§—§,ﬁ.ﬁeitman,SW—SW,heavy sanistone,shale,riffle marked,shore

4
/8 Sec.l7-6-6. In BE-SE inwc% ék on Hy.Kloth,lime; exposure lime near Frank
Schuenhoff orchard.;granite bouliers. :
Sec.16-6~5,NE-3W; David Sternberg;lime rock with shale underneath.
(culver- Upp.Miss.-& Penn. bedded)
Lime exposure at junction two streams (Hy.Massberg farm)Sw-Sw¥,Sec.l5,
Indications of a fault in creek just north of bridge on B.W.Hapke farm.
East side bridge shale and lime in open,following ravine to SE.,Sec.l6.
¢ 2. Sec.10-6-6,NE-SW & SE-S7W,west of creek,particles crushed lime exposed.
Sec.22-6-6,Ravine E.of Grammel's house—exbosures R.side of road.
See.21-Ravine,N7 house,exp.rocks,sandy shale,hard fine sandstone 1 ft.
Exposure NE flank sandstone 15 in.thick,shale, sandstone thickens downh
ravine(riffle marks)and continues dipping N7 downstreanm;sandstone about
4 ft.thieck,(riffles marked strongly)
Between sections 21-16 & "2®15,exposure blue shale in drain,on N flank,
& Ffarther E.bluc shale outcrops;sandstone farther east.
N.W.Grammel house brown sandstone in deep ravine.
N.E.cove heads un south,exposure sandstone overlying lime farther down
the slope,also gxpoged shale on S,flank of creek.
See, 1%-—’6-6 =($ Ug Houvston Ovf €a, Arilleh well— d¥Y; Jooof?. Ces#,
L! Sec.30,6-5, SW-SW shows faulted condition,tilted 50',breaks,broken & twist
ed; NW-NV strong exposure hard sandstone.
See,22-6-6, Hogreve house on NW Corner of NW-SW;SW dip N.of road on W.
bank of ereek N of F.Hogreve house;exposure sanistone.
Sec.24-6-6, S.W.corner on either side ravive,cxposed "shore line"same
underlying sandstone and shales, In NV-SW exp,shale in drain.
Sec.23-nsar SW-NW on W,side Sec.23,is a 25ft.exposure almost vertical,
whieh shows soil 10ft.,thin sandstone 5 ft.,dark shale 6 inchesj;and in SE-
NW farther up ereek blue sticky shale at water edge,sandy sandstone 5 ft.,
sandy shale 15 ft.,dip to S. :
Kiskaddon well in Sec.23,Wm.Winkleman farm,(log attached to this list.)
Sec.23- Exposure in bed branch due E. of Heltman house,evidence old shore
line-thin sandstone,dip to NW; in narrow ravine same vieinity exp.rock.
Sec.25- EXp.. sandstone- gquarry; 1/4 mi.SE of center SE-SE;on C.F.Ernstein
Sec.26-in NE=-NW crosses creek,shales,sandstone,and limes,twisted;farther
on another exposure near NV corner NW-NE rocks upturned & tilted ends,dip
. 8W¢ sandstone,shale & lime)
On W.side ereek exp. shale at water edge-upturned blue slate almost ver-
tical crossing creek bed on lime between Sections 23 & 26,about 1/2 mile
S. of Kiskaddon well.
Sec.27- On E side section exposure in a branch sbout 1/3 mile N. slightly
NW of Bremen Churech; and near Schroder house in center SW-NE exp.rock in
siight drain., In S 1/2 section steep narrow ravines,little Mary's River,
bottoms; SW—~SW hard sandstone shoreé line exposed.
Sec.28- In a ravine SW of L.Lindner house sandstone exposed.
In a ravine in Sections 27 and 28 sides almost vertical-80 to 30 fit.high;
1/4 mile E. local upheaval ble shales and steep vertical drop on E.side
ereek ;farther upstream exposed lege lime was found;10 ft.thick-2 ft.thick-
ness shales-on § line SE 1/4 Sec.27-towards head of ravine near line be-
tween sections 27-34.
Sec.34- Exposure lime:;NE brankh;farther up branch another exposure lime;
over a bed of shales;farther up hill exp.rock;near a narrow rail.bridge
crossing ravine where blue shales are exposed with a sandstone over—-the
above being in E 1/2 of NE 1/4 Sec.24. At head of a deep ravine in § 1/2
/7. Sec.34 exp. 4 ft.black siate,over of 4 ft.sandstone.
. 8ec.34-NE-NE exposure in drain on Verre lands, gandstone 5 ft.,slate
10 ft.thek.
Sec.33- A sE branch from main ravine thru Sec.34 near NW 1/4 thereof,to
NW 1/4 of Sec.33,lime exposure,steep sides, sandstone over lime; farther
down’ drain exp.sandstone 5 ft.thick,over dark blue shales with 2-1/2 ft.
thickness between lime and sandstone. Also farther down this same ravine
srnther synamire of 4 £+ hlank shale dinbine under sandstone which is



which is about 5 ft.thick beneath a 10 ft.drop or step in the bed of cereek
and extends to junetion with deep ravine which penetrates Sec.27.
3ec.26- N.Bremen church exposure brown sandstone,heavy; in diteh about
25 ft.west is another exwv. rock.
Sec. 35— Near SE corner of NV -NV exp.lime(blue) On S line NE-NW,lime.
West of road exposure,sandstone,following the flank V. to road.
Sec. 36~SW-NV- exposure lime over blue shale.
Sec.11-7-6, on Martin Eber's farm,upheaval sandstone and big boulders.
Sec.22-SW-NF 1/4 NE Schnoeker houee on Heitman farm,exposure in deep
ravine; sandstone; farther down ravine another outorop and farther down
another; a drop—off in structure in same creek{riffle marks)in massive
rock 6 ft.thick,underneath is sandstone; On Heltman land below dividing
line between Heitman and Hogrefe.
Sec.37- S of SW corner NV-NW S.Grammel house in main cecreek exposure
"shore 1line",also expoml.ﬁ Clore limestone in same creek bottoms.
Sec.19- 6-&; W. 1/2 N-3Wyin woods, SHHM# cxposure Tock (Beedc ehay)
Sec.26- 6-6, center w line NW-NE, exposure rock in creek bed in woods,
to west,sandstone & blue shales,covered by about 4 ft.sandstone;also at
Junction of branch with main creek
Exposure in ravine near Winkelman line,
Sec.34-0-6, W sgide 1/2 of NB, in 4rain,sand rock exposed,also shalegxposed
in branch NE Bremen blacksmith shop; another exposure in branch short dis-
tance west.;and another farther west in woodws.
Near SW corner Sec.35 & SW corner 34 & SE corner 34 sandstone exposed in
drain.
Sec.29-6-6, W 1/3 NE 1/4, exposure crosses road S. John Surman house,
(riffle narks)welW defined in thin sandstone; other exposures downstrean.
On road E. near old schoolhouse,#d#f###¥ another exposure sandstone with
gray shale bed;and still farther downstream heavy massive sandistone ex—
Posed on F'leming place(SE 29 and NE 32)
In N 1/2 Sec.29-up spring branch N of road from bridge,exvosure "riffle
marks"in heavy sandstone of old shore line;beneath it thin sandstone,and
also other exposuressandstone about 18 inches thick(this ravine heads up
below barn J.H,Niechaus,jn SB-SW Scc.29)
Sec.36- Exposure in ST-NW- West of Sickmeyer house,6 ft.hard sandstone
% 6 ft.blue slate; farther down ereek a 50 ft. exposure in E ##Ek#ivank
of shale. At a crusher down the cereek,lime; farther down ersek a drop-
off exposed 4 ft.lime over 5 ft.blue slate.
Sec.26-6—-06; in NE-SE-SE exposure "riffle marked" shore line basic rock .
€ ft.thick over blue black shale. Another exposure in bed branch at
another drop—-off in structure having heavy hard sandstone with black
shale underneath.
Sec.21-6-8, NW Corner SW-NE, west side woods 20 ft. S Buekhorn line and
NW of williamg Cave. North of this is an exposure in bed of branch.
A short distance ur drain exposure limestone(highly fossilized)
Test of center of NE-NE, north of above,sandstone exposed thoroughly
"riffle marked" as a shore line. Expvosure along this creek,waved,shale
bedded 1in twisted lime and sandstone. Another exposure E.road,twisted.
Just above bridge W.of road to NW sandy shale & sandstone.
Sec.15-6-6, (Sternberg )NW corner SE-NW;below bridge in Sec.l1l6,exposed in
bed creek,hard sandstone with blue slate underneath;and farther E.in the
Buckhorn ravine the same conditions exist{this exposure being in NE-SE
Sec.16) Farther dowl stream arother exposure on N and S side of creek
showed 5 ft.heavy sandstone over 4 ft.of shale;and farther down the creek
another exvosure of lime,
8303$—3F6 N side NE of section,N of Henry Hillerman house,creckbottoms;
a numnber of sink holes occur in area south of erecek;lime near surface.
Exp.hard red sandstone E.of Hillerman §iFH# Larn-with shore line basic
réck in open, Sea, 3f/=~§-6 o+ 5¢6,8,9-6,

Sec.1l5-6-¢,Hy.Maasberg landis, SR 1/2 on areek,n2ar acenter of section,coal

outcruns also qla* ani rock.
1ear SE corner NE-NW,in woods,heavy
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All water features are printed in &/ue, the smaller streams
and canals in full blue lines and the larger streams, lakes, and
the sea inblue water-lining. Intermittent streams—those whose
beds are dry at least three months in the year—are shown by
lines of dots and dashes.

Relief is shown by contour lines in érown. A contour on
the ground passes through points that have the same altitude.
One who follows a contour will go neither uphill nor downhill
but on a level. The contour lines on the map show not only
the shapes of the hills, mountains, and valleys, but also their
elevations. The line of the sea coast itself is a contour line,
the datum or zero of elevation being mean sea level. The con-
tour at, say, 20 feet above sea level, would be the shore line if

EXPLANATION OF TOPOGRAPHIC MAP |

it is near the coast. Where successive contour lines are far

apart on the map they indicate a gentle slope ; where they are
close together they indicate a steep slope; and where they run

together in one line they indicate a cliff.

The manner inwhich contour lines express altitude, form, and

grade is shown in the figure below.
The sketch represents a river vailey between two hills.

in

the foreground is the sea, with a bay that is partly inclosed by
2 hooked sand bar. On each side of the valley is a terrace

into which small streams have cut narrow gullies.
the right has a rounded summit and gently sloping spurs sepa-

The hill on

rated by ravines, The spurs are truncated at their lower ends
by a sea cliff. The hill on the left terminates abrupily at the
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