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Table 1. Locations, types, and ages of measured outcrops and averages, means,
standard deviations, and numbers of measurements of joints and fractures _
Gross Selected ‘ LAPORTE . ST. JOSEPH ELKHART
Outcrop lith- Measure- degree Aver- Me- Std. 38N
County Location type ology Period ments ranges age dian dev.
\ A | L
Adams SW SW 31-25N-15E  Qry-reef dol Sil 4% 50-110 824 81.0 13.0 I
Adams SE SE 33-26N-13E  Qry dol Sil 32 60-90 76.8 76.0 6.6 | \ |
Adams C sec. 426N-15E  Qry-reef dol sil 31 50-85  69.0 69.0 10.6 oy b | | |
Allen SE SW 28-29N-13E  Qry-reef dol Sil 22 45-100 74.7 78.0 13.4 7 '
Allen NE 29-30N-12E  Qry-reef dol Sil-Dev 28 50-75  62.1 62.5 6.0 [ 37 | |
50-120  77.1 68.0 21.3 ~ —
Allen NW NE 23-31N-14E  Qry dol Sil-Dev 30 75-100 82,3 81.0 7.6 B /
Bartholomew NW SW 5-8N-7E  Qry Is-dol Sil-Dev 50 60-95 6.7 765 7.4 LA K,E ] T PO RTE R |
Blackford SW NW 3-24N-11E  Qry-reef dol Sil 33 50-120 89.8 91.0 18.4 1
Brown SW NE 26- 9N- 2E  Rdct sh-ss Miss 53 75-115 92,9 925 8.2 |
Brown NE NW 28-9N-4E Rdet sh-ss Miss 52 50-85 64.8 62.0 9.3 |
Carroll N1/2SW 19-25N-2W  Qry-reef dol Sil-Dev 30 40-80 63.1 65.0 10.7 I | 36 |
Cass NW SE 28-27N- 1E  Qry 1s-dol Sil 31 55-100 73.4 72,0 7.4 s |
Cass NE 27-27N- 2K Qry 1s-dol Sil-Dev 31 50-80 67.6 68.0 5.9 I |
Clark S1/4 CMG 121 Ote ls-dol Sil-Dev 41 80-155 114.8 111.0 16.8 _ | L —- ——
Clark CNEL CMG 252 Ote sh-ls Dev 53 70-90  79.3  18.0 3.0 — et - l
Clay SE SE 2-13N-7TW  Rdet 58 Penn 43 55-85  66.2 680 6.2 - N OBLE DE KALB
35-56  41.5 41.0 4.8 I
Crawford NW SE 24- 3S- 1W  Rdct-ote Is Miss 64 65-90 795 79.0 7.2 35 |
10-30 17.2 18.0 5.1 l N S - -
Daviess SW NW 5- 2N- 5W  Mine coal-sh-ss Penn 30 75-85  78.8 T79.0 2.6 - |
Daviess NW NW 13- 5N- 5W  Rdet-ote ss Penn 42 40-95 69.6 67.0 13.9 ]
Dearborn NW NW 6-4N- 1W  Qry-otc  sh-sls Ord 45 10-25  17.6 175 4.9 | MARSHALL }
100-130 110.1 108.0 8.3 — - L - - -
Decatur NE SW 28-10N- 9E  Qry Is Sil 53 40-105 78.2 8.0 14.0 |
Decatur SW SW 8-10N-11E  Qry Is Sil 53 60-115 83.8  84.0 11.0 l / | KOSC I U SKO
Delaware NW SE 20-20N- 9E  Qry dol Sil 33 65-90 786 780 6.0
Delaware NE 25-21N-10E  Qry dol Sil 24 65-90 77.7 T7.0 5.6 / STAR KE '34
Dubois SE SW 20- 28- 4W  Rdect-ote ss Penn 57 0-50 27.0 28.0 13.7 I | |
Fayette NW NW 19-14N-12E  Ote 88 Ord 39 60-90 74.8 74.0 7.0 /
Floyd NW 1-38-6E  Otc sh Dev 55 70-85 769 77.0 3.2 " ] T |
Fountain CSL SE 8-19N- 6W  Otce sh Penn 46 50-85 62.1 63.0 15.0
Fountain NW SE 13-2IN-8W  Qry 88 Penn 45 40-90 65.3 66.0 15.9
Franklin SW SE 23- 8N-2W  Otc sh-sls Ord 26 90-130 110.6 109.5 12.4
Franklin CE NE 35-10N- 2W  Rdet sh-sls Ord 27 50-80 64.5 63.5 8.4 33 |
Franklin SW SW 20-12N-12E  Qry 1s Sil 53 65-95 78.6 76.0 7.4 | r 4
Gibson NE NW 32- 15-10W  Rdet EN Penn 40 60-85 69.3 69.0 6.1 ' LT~ | / 10 11 12 13 14 15§_
Grant NE 12-23N- 6E  Qry-reef ls-dol Sil 32 11(5;—33 1;2:% 1;38 13:: ' aw 8 L7 / 6 5 4/_ 3 2 1W 1E 2 3 4 5 6 7 8 9 _ - —
- ) . . A /
Grant N 1/2 2-24N-6E  Qry dol sil 50 55-90 71.2 715 5.7 JAS PER e - WH |TLEY ALLEN
Grant SE NE 31-25N-8E  Ote dol Sil 78 25-55 41.2 420 7.6 U) N
60-100 789 77.0 9.3 / 30 |
Greene SE SE 2- 6N- 5W  Rdet S8 Penn 58 65-100 82.6 82.0 8.1 P 4 l
Greene SW NE 19- 8N- 7TW  Mine coal-sh-ss Penn 30 70-95 81.1 82.0 4.2 |
Hamilton SW 9-17N- 4E  Qry-mine ls-dol Sil-Dev 73 75-90 80.9 81.0 2.8 // | { M
Hamilton SE NE 3-18N-5E  Qry ls Sil 37 70-85  76.4 76.0 4.5 C ~ - . i
Harrison NW SE 4-38-3E  Qry-ote s Miss 23 75-85 785 785 3.8 - v - - - - - T
Harrison NW NW 34- 58-3E  Rdet Is Miss 56 540 22,1 23.0 9.0 ‘
95-120 112.6 113.5 4.3 NEWTON PU LASK' FU LTON
Hendrick CW1/2 34-16N- 1E  Otc sh-sls Miss 51 50-110 77.9 76.0 13.7
60-68 70.6 725 6.2 —_— 31 | |
Howard NE 3-23N-3E  Qry dol Sil 59 65-90 76.9 76.0 4.4 | |
Huntington SE SE 11-27N-10E  Qry-reef dol Sil 31 55-90 70.4 70.5 10.0 | N
Huntington SE 12-28N- 9E  Qry-reef dol Sil 25 50-80 66.9 69.0 7.0 I
95-115 104.2 104.5 4.2 I
Jackson NE NE 14- 6N- 2E  Rdet-ote sh-ss Miss 30 85-115 101.0 102.5 &.8 l
Jackson NW NE 29- 6N-4E  Otc S8 Miss 23 65-95 82.7 84.0 6.0
Jasper SE SE 30-29N- 6W  Qry-reef dol Sil 3% 60-90 77.3 78.0 8.1 30 - - —
Jay CW NW 30-23N-14E  Qry dol Sil 31 70-100  ®4.2  83.0 6.3
Jefferson SW NE 18- 2N-10E  Qry-ote ls-dol Ord-Sil 31 95-130 113.9 117.0 8.3 O 0 N WABASH | ]
Jefferson SW NW 13- 4N- 8E  Qry-ote s Sil-Dev 40 65-100 79.5 81.0 9.0 J . _ - +4 N
Jefferson C NW 24- AN-10E  Ote ls-dol Sil 54 70-105  90.7  92.0 10.3 | — — |
Jennings CEL NE 25- 6N-9E  Qry-ote Is Sil 36 95120 105.7 103.0 7.6 MIAMI HUNTI NGTON
Jennings (CS1/227-TN-8E  Qry ls-dol-sh ~ Sil-Dev s 60-80  68.5 68.0 4.0 |
. , 30-6/ 2k 7.4
3 VE NE 17-11N-5E  Ote sh Dev 40 30-60  40.2  39.0 l
Johnson NE ’ 125-140 1318 133.0 4.4 29 | I N
Knox SW NW 3- 4N- 8W  Mine coal-sh-ss Penn 27 70-100  81.8 8?(3 75? |
Lawrence NW NE 34- 5N- I1W  Rdet Is Miss 4:% 50-85  71.1 72: h.,n |
Madison NW NE 10-18N-7TE  Qry 1s-dol Sil 16 6805—1% :23 :g?) t’?: iy r _N - _ _ 1 4 }
Marion NE 33-15N- 3E  Qry-mine ls-dol Sil-Dev 169 55- 0 5.1 Z
Martin SW SW 15- 3N-3W  Rdet 88 Penn 56 60-100 36.1 895 9.6 | WH ITE CASS N
Miami CW1/2 29-26N-4E  Qry 1s-dol Sil-Dev 30 60-100 789 T80 7.9
Miami SE SW 20-27N-4E  Qry 1s-dol Sil 42 70-85  78.6  78.0 4.9 28
Monroe SW SW 27- TN- 1W  Rdet Is Miss 23 65-95 81..2 79.5 &7 | |
Monroe SE SW 33-10N- 1W  Rdet Is Miss 43 .50-95 7?).9 77.0 9() L | N
Montgomery CSL NE 1-19N- 4W  Ote sls-sh-ls ~ Miss a7 65-10h 834 83.0 6.6 | . l
) 3 2 33-18 Iy sh-ss 36 70-90 823 84.0 5.4 N A
Morgan SW NE 33-12N- IE  Qry sh-ss Miss : N |
95-115 106.8 107.0 5.5 |
Orange SW NW 18- 1S- 1E  Rdet S8 Miss 35 75-110  89.7 90.0 8.4 — l
Orange NE NE 36- 2N- 1W  Rdet 88 Miss 74 65-100 84.7 8.0 5.3
Owen CWL SE 36-10N-4W  Rdet Is Miss 44 75-110 85.8 84.0 9.2 I 07
Parke SE SE 24-15N- 9W  Rdect-ote ss Penn 31 60-85 71.3 T2.0 7.0 1
Parke SW SW 29-17N- TW  Ote ss-sls-sh Penn 64 70-90  80.7 &81.0 5.0 |
Perry SE NE 17-78-2W  Ote S8 Miss 74 15-60 359 36.0 9.9 — 1 — _ | -
Pike SW SE 34- 28-7TW  Mine coal-ss-sh Penn 29 60-90 782 79.0 6.8 — 1
Posey NW SE 31- 38-13W  Otes ss-sh Penn 17 15-40 287 30.0 6.6 B E NTO N CAR R 0 L L ' !
Posey SE 24- 7S-12W  Otes Is Penn 17 20-45 34.3 36.5 6.2 [
Pulaski SW SE 16-29N- 4W  Qry-reef dol Sil-Dev 20 55-80 67.8 70.0 8.6 _
Putnam SW NW 1-12N-4W  Qry Is Miss 26 65-95 77.2 75.0 7.8 ._} o6
Putnam NE NW 15-15N-4W  Qry Is Miss 34 55-100 74.8 745 11.3 | |
Putnam SW SE 30-16N-5W  Otc Is Miss 46 55-95 79.6 780 7.5
Randolph NW SW 11-21N-12E  Qry dol Sil 37 60-90 77.2 T78.0 8.0 f N l -
Randolph NE SE 12-21N-13E  Qry dol Sil 43 60-90 734 T4.0 7.2 ' [
Ripley SE NW 26- IN-11E Qry Is Sil 37 70-105 845 84.0 8.1 | GR ANT
Ripley SW SW 21- 9N-11E  Qry Is Sil 59 50-95 79.7 835 9.7 |
Rush SW SE 8-12N-9E  Qry Is-dol Sil 17 70-90 772 77.0 4.8 o5 I
Scott NE NW 20- 3N-8E  Qry sh-ls-dol ~ Sil-Dev 52 50-95 75.6 T76.0 7.5 |
Scott SE SE 9-4N-7E  Qry sh Dev 21 70-8 76.7 75.0 4.5
Shelby NE SW 32-1IN-7E  Qry ls-dol Sil-Dev 51 65-90 79.6 81.0 5.5 h—} - l
Spencer NE NE 35- 6S- 5W  Qry S8 Penn 54 25-56 36.8 37.0 6.6 -t -— = 1 - -_— — -
Sullivan NW NE 25-9N-11W  Ote sh Penn 50 30-80  55.1 56.0 10.2 I HOWARD
Sullivan SW SW 7- TN-10W  Ote 88 Penn 33 50-85 73.8 T4.0 1.3 TI PPE CAN O E ! N
Switzerland NE NW 9-5N-12E  Qry ls-sh Ord-Sil 31 35-50 40.6 42.0 5.7 !
105-120 109.1 108.0 4.2 24 I
130-160 141.8 141.0 9.6
Tippecanoe SW NE 15-22N- 6W  Ote chert-ls  Miss 42 70-80 743 740 1.5 -
Vanderburgh SE SE 22- 45-10W  Otes Is Penn 25 65-95  80.0 810 7.0 | - -
Vanderburgh SW SE 34- 5S-10W  Rret sh-ss Penn 35 25-40 32.7 32.0 34 [W— |
115-135 124.3 125.0 4.8 I WARREN BLACKFORD
Vermillion SE NE 29-13N- 9W  Ote-rret  ss Penn 83 60-90 73.1 T74.0 8.0 I 23
Vigo NW 30-11N- 8W  Mine coal-sh-ss  Penn 31 55-80 70.1 72.5 8.0 I - -_— 1
Wabash NE RES 11-27N- 5E  Qry-reef ls-dol Sil 54 65-90 75.7 75.0 5.2 N
Wabash NW NW 2-27N-7E  Qry dol Sil 25 55-80 65.6 66.0 7.6 C LI NTO N | — — — '
Warrick NW NW 6- 55- TW  Mine coal-sh-ss Penn 28 70-95 83.5 84.0 6.0 1 — }
Washington CSL 18 1S-5E  Ote sh-ss Miss 48 0-20 7.8 6.0 4.8 | _- L -
80-115 99.3 101.5 10.4 l_ TI PTON ’_—— ]
Washington NW 19-2N-4E Qry ls Miss 39 75-100 86.5 815 6.5
Washington NE NW 29- 4N-4E Ote sh-ss Miss 35 65-90 82.1 &K2.0 4.2 22 MAD ' SO N D E LAWAR E N N
Wayne NW NE 1-14N- IW  Qry 1s-dol Sil 46 65-85 72.0 T71.5 5.4 N |
Wells NW 28-27N-12E  Qry-reef dol Sil 45 70-100 85.3 86.0 &.4 |
70-135  96.4 94.5 16.9 1 | N ot
White SE 28-28N-4W  Qry dol Sil 32 40-65 49.4 48.0 5.8 ; =
105-135 119.9 1235 8.8 l
County Location Outerop  Gross Period Measure- Selected Aver- Me- Std.
type lith- ments degree age dian dev.
ology ranges 21
Abbreviations: CMG-Clark Military Grant, Dev-Devonian, dol-dolomite, ls-limestone, l N I
Miss-Mississippian, Ord-Ordovician, otc-outerop, Penn-Pennsylvanian, | ) | 18
qry-quarry, rdect-roadcut, rret-railroad cut, sh-shale, Sil-Silurian, L~ - - 4 - - !
sls-siltstone, ss-sandstone, std. dev.-standard deviation.
N l HAMILTON )
EXPLANATION FOR TABLE 1 N - _— 20 — — |
— D
Selected degree ranges are well-defined clusters of histogram bars that FOUNTA' N BOONE RAN' OLPH
represent prominent directions of jointing. Within the degree ranges, about | | 17N
two-thirds of the measurements can be expected within one standard deviation o
from the average and about 95 percent of the measurements can be expected |
within two standard deviations. This apportionment is only approximate, how- N |
ever, because there is commonly not an exact normal distribution of measure- | N
ments around the average. | 19 _ L —
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(‘ombined Measurements \
Areas A, B, (', D, and E above were selected by examination of the detailed jointing \\\ 4W
map for histograms with similar orientations. All measurements within each area are in the — — 3 - ~
combined histograms. Area A is divided into B and (' to help show the exceptional similar- WASH I NGTON
ity of jointing directions throughout a large part of the state. Discussions of some of the I ORANGE N
causes and effects of jointing in Indiana are given by the authors listed under “Selected ' “
References on Jointing in Indiana.”
. N
Table 2. Selected degree ranges, averages, means, and standard deviations for the . .
above histograms.
Area  Number  Selected degree range Average Median  Standard deviation I EXPLANATION
A 3754 Z‘){:’: ;:.1]) ;x.o 6.5 ! I For this map joints are defined as fractures or partings in rock with little or no
W)Y . ®.0) %3 | discernible displacement. Measurements of joint directions were made with K & E
B. .1714 7.0-90 79.4 7.0 ')f PI KE — - or Brunton surveying compasses. The accuracy of measurements is within 1° or 2°.
( 2040 f?.")—!«lb 8.0 8.0 h'i 1N Measurements were made mostly by sighting along joints with a compass, particu-
b 01 Z;—S‘f) Z24 8.0 ®.7 N — larly in quarries and mines where joints exposed on high faces were the only joints
35-90) 9.7 %0.H 5.9 that could be measured.
0-20 . 9.0 6.0 I N
. - g " X - 10 9 Il
E 253 15-50 :H.i’b 34.(') 7.9 8 7 16 5 4 3 2 1w 1E + 2 3 4 SE Each joint, whether prominent or obscure or long or short, is counted as one
100-140 121.5 122.5 9.4 N I measurement on the equal-area rose histograms-shown on this map. The number of
. ) measurements of joint directions in 5° arcs is shown by the area of each bar of the
See explanation for table 1. DU BO'S | histograms
l = As far as possible, measurements were made on all mine and quarry faces to
l H AR R I SO N | -_ prevent directional bias, and care was taken to differentiate blasting fractures from
| nan Mg natural joints. (See Ault, 198%, for a discussion of the criteria used in quarries.)
kel | Where possible, natural outerops that allowed measurements of joints in all direc-
' tions were selected. Some variability in measurements is inherent between inves-
G I B S ON tigators or in different visits by the same person because of different recognition
and selection of joints to be measured. Major directions of jointing are generally

apparent, however, after a sufficient number of measurements at a site, even
though the proportionate number of joints measured in each direction may not be
exactly reproducible in subsequent visits, particularly in quarries and mines where
mining operations remove some joints and reveal others.
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N Scale 380,160 . o |
is map can be purchased from the Publications Section, Indiana Geological
Survey, 611 North Walnut Grove, Bloomington, IN 474056 (812) 856-7636.
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