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UUH U1 lJnllhole LOG 
/ 

LITHOLOGY 
DEPTH APPA. THICKNESS DIP TRUE THICKNESS 

(ft.) (inch) (m) (ft) (inch) . (m) (ft:) Gnch) (m) 

0 0 0.00 
8 4.42 soil 

( 16 a 4.88 16 0 

( 6~~, 
25 14 

18 0 5.49 ! 2 0 25 1 10 0.55 cg 

1(18 2l> 5.54 0 2 .(0.05 25 0 2 0.05 sst.mea 

19 0 5.79 0 10 . 0.25 25 0 9 0.23 cg 

109 11 33.50 90 11 27.71' 30 78 9 24.00 cg 

121 0 38.88 11 1 . 3.38 30 9 7 2.93 cg 

126 4 38.51 5 4 1.636 
30 4 7 1.41 e.g 

155 9 47.47 29 5 8.S~ 30' 25 6 7..76 sst,fi 

182. 1 55.50 26 4 8.03 30 22 10 6.95 cg 

189 7 57.79 7 6 2.29 30 6 6 1.9a siltyt .. cI 

222 11 67.95 33, 4 . 10.1'8 30 28 10 8.80 sst.fi to med 

232 1 70.74 9 2 2.19 30 7 11 2.42 cg 

234 5 71.45 2 4- 0.71 30 2 0 0.82 sst,c 

238 11 72.82 4 e 1.37 30 3 11 1.19 sst, med 

243 7 74.24 4 8 1.42 30 4 0 1,23 sst, C 

271 5 82.73 27 10 , 8.48 30 24 1 7.35 cg 

272 4 83.01 0 11 
i 

0.28 30 0 10 Q.24 silt 

(276 1 (64.15 3 9 1.14 ' 30 3 3 0.99 cg 

276 2 84.18 0 1 0.03, 30 0 1 0.02 ooal 

277 0 84,43 0 10 0.25 . 30 0 9 0,22 cg 

279 :2 85.09 2 2 .. 0.66 30 1 11 0.57 sst. med 

2St 3 85.73 2 1 0.64 30 1 10 055 sst.fi 

283 e (86,41 2 3 0.69 • 30 1 11 0.59 cg 

284 6 86.72 • 1 0 0.30·· 30 0 10 . 0.26 sst. fi 

3B4 0 110.95 79 6 24.23 30 6B 10 20.99 cg I 

366 10 111.81 2 10 0.86 30 :2 5 0.75 sst.. med 

372 8 113.59 5 10 1.78 30 5 1 1.54 cg 

374 5 114.12 1 9 0.53 35 1 5 0.44 sst. c 

534 11 163.04 160 .6 48.92 35 131 6 4().O7 cg .. 
539 0 164.29 4 1 i.2.4 35 :3 4 1.02 sst. fi , 

':",,:: 544- 1 165.84 9 2 2.79 35 7 6 2.2.9 sst, med 

570 :3 i 13.81 26 2· HI8 36 21 2 6.45 cg 

580 4 176.89 10 1 3.07 35 8 3 2.52 sst. fin 

582 9 177.62 2 5 0.74 40 1 10 0.56 sst. 1/. fin 
584 9 178.23 ·2 0 0.61 38 1 7 0.48 sst, med 

589 5 179 .. 65 4 8 1.42 38 3 8 1.12 sst. Fin to med 

591 iO 180.39 2 5 0.74 38 1 11 0.58 sst. c to v. c 

<592 2~ 180.49 0 4 0.10 36 0 3 0,08 sst, v. fin 
596 2 181.71 4 0 1.22 36 3 3 0.99 sst. c to med 
597 4 182.07 1 2 0.36 36 0 11 0.29 cl 

CO2 8 (183.69 5 4 1.63 35 4 4 1.33 sst, fin 
603 0 183.79 0 4 0.10 35 0 3 0.08 sst. fin. v. hard 
647 2 197.26 44 2 13.46 35 36 2 11.03 sst, med 

676 6 (206.20 29 4 8.94 35 24 0 7.32. siltyt .. cl 

678 9 206.88 2 3 0.69 35 1 10 0.56 siltyt.,cl 

680 0 207.26 1 3 0.38 35 1 0 0.31 sst. v. fin 
708 1 215.82 28 1 8.56 35 23 0 7.01 silt 

722 0 220.07 13 11 4.24 33 11 8 3.56 sst. v. fin 

(728 4 ( 222.00 6 4 1.93 34 5 3 1.60 sst. fin 

728 5 \ 222.02 0 1 0.03 34 0 1 0.02 coal 

~ 731 5 222.94 3 0 . 0.91 34 2. 6 0.76 sst, fir, 

(8 7 225.12 7 2 2.18 35 5 10 1.79 cg: 

739 0 225.25 0 5 0.13 35 0 4 0.1 0 basalt 
740 8 225.76 1 8 0.51 35 1 4 0.42 cg 

740 9 225.78 0 1 0.03 35 0 1 0.02 basalt 

\ 742 1 2.26.19 1 4 0,41 35 1 1 0.33 cg 

, 742 6. 22§.:31 Q 5 01~ 4"i () 4. o ()q h~~Ait 
----~ __ -'-'-_ _"__ _ _=_.:.. ___ ._' '''::' . .J .... I 



DEPTH APPA. THICKNESS ·1 piP TRU'E THIOKNESS LITHOLOGY 

(ft.) (inch) (m) (ft) Gnch) (m) I (ft) (inch) (m) 

742 6 2.26.31 a 5 0.13 45 0 4 0.09 basalt 

812 10 247.75 70. 4 21.44 35 57 7 17.56 cg 

818 5 249,45 5 7 1.70 35 4 7 1.39 ,sst, med. w/hcg 

823 I) 251.00 5 I 1.55 35 4 2 1.27 cg 

823 10 25i.10 0 4 0.10 40 0 3 0.08 :basalt 

848 10 258.72 25 0 7.62 35 20 6 6.24 cg 

85T 5 259.51 2 7 0.79 3S 2 1 0.65 sst. \I.e 

855 10 260 .. 86 4 5 1.35 35 3 7 1.10 sst. '0 

873 3 25$.17 17 5 5.31 35 14 3 4.35 ,oI 

902 0 2.74.93 28 9 8.76 39 22 4 6,BI sst, v.c 

908 7' 276.94 6 7 2.01 39 5 1 1.56 silt. w/h ·sst, fin 

913 2 278.33 4 7 1.40 39. :3 7 1.09 sst. med 

925 0 281.94 11 10 3,61 39: 9 2 2.80 cg , 

927 2 282.60 i 2 2 0.66 39 1 8 0,51 ~sst. med 
, 

3.12 39 7 12 2.43 937 5 285.72 10 3 cg 

941 11 287.10 4 6 1.3:7 39 3 6; 1.07 sst, C 

961 5 293,,04 19 6 5,94· 39 15 2 4.62 eg 

964 1 293.85 2 8 0 .. 81 39' 2' 1 0.63 sst. med 

977 10 298 .. 04 . 13 9 4.19 39 110 8 3.26 sst, v,e 

9S6 4 300.63 8 6 2.5S 38 6 8 2.04 sst" med 

302.54 3 
I 

1.91 37 4 12 1.52 992 7 6 cg 

1001 8 305.31 9 1 2.77 37 7 3 2 .. 21 sst, med, partly fin 

1017 7 310.16 i 15 11 4.85: 37 12 9 3.87 sst, c to v.e 

103.2 1 314.58 14 {$ 4.42
j 

37 11 7 353 cg 

1039 11 3113.97 7 10 2.39 38 6 2. 1.8S sst, fin i 

1044 9 318.44 4 10 1.47 38 3 10 US silt 

1050 0 320,04 5 3 1.60 38 4 2 1.26 el 

lOeB 1 324Jj'4 16 1 4.90 37 12 10 3.92 'cg 

1067 5: 325.35, 1 4 OAl 37 1 1 0.32 sst, fln 

1083 3 330.17 15 10 4.83 39 12 4 3.75 cg 

•• 

1097 0 334.37 13 9 4.19 44 9 11 3.01 sst .. v-f. inter: W/h. fin sst 

n07 0 337.41. 10 0 3.05 ·40 7 8 ..' '2.33 sst: fin , 
112.5 7 343.08 18 7 5.66 36 15 0 4.58 s st. vof. sil ty 

II 

II 27 8 34J.71 2 1 0.64 38 1 8 0.50 silt 

1137 a 346.56 9 4 2.84 41 7 1 2 .. 15 c/, carbo, 
1139 2 347.22 2 2 0.$$ . 41 1 8 0.50 sst. med 

1146 9 349.53 7 7 2.31 41 5 9 1.74 silt 

• 

1151 5 350.95 4 8 1.42 41 3 5 1.07 sst. v.fin 

• 

1183 2 360.63 31 9 9.68 39 24 8 7.52 sst, med 

• 

1188 1 362.13 4 11 L50 39 3 10 1.16 sst. fin 

1196 3 364.62 8 2 2,49 38 6 5 1.96 sst. med 

1198 2 365.20 1 11 0,58 39 1 6 0.45 sst. fin 

1201 a 366.06 2 10 0.86 38 2 3 0 .. 68 sst. c 

1206 4 367,69 5 4 1.63 43 3 1 I 1.19 sst. fin to med 
1233 3 375.89 26 11 8.20 43 19 8 6.00 cg 
1242 4 378.66 9 I 2,77 40 6 1 1 2.12 sst. med, w/h cg 

1247 11 380.37 5 7 1.70 40 4 3 1.30 cg 
1263 4 385,06 15 5 4.70 35 12 8 3.85 sst, med 

1271 5 387.53 8 1 2.46 35 6 7 2.02 cg 
1272 2 C87

.
76 0 9 0.23 35 a 7 0.19 SI1. carbo, 

1272 6 387.86 0 4 0.10 0 4 0.10 coaly sh 
1273 4 388.11 0 10 0.25 a 10 0.25 sh, carbo. 
1280 1 r39O.17 6 9 2.06 6 9 2,06 el 
1280 2 390.19 0 I 0.03 0 1 0.03 coaly sh 
1280 4.5 390.26 0 3 0.06 a 3 0,06 coal & coa!y sh 
1280 9 390.37 0 5 O. I 1 0 5 0.11 SM. carbo. 
1300 5 396,37 I 9 8 5,99 19 8 5.99 c1 

1301 ~J 396.54 0 7 0.18 0 7 0.18 cl. carbo. 
1301 :J96.62 0 :1 OOR 0 :1 I ONl C':();:tiv sh 

.. -." - I . - _ ... ---' ... ~ .. '---'1;. __ : .. 



DEPTH, I APPA. THICKNESS DIP TRUE THICKNESS LJiHOLOO'y 

(fitJ (inch) i (m) (tt) (inch) (m) (ft) (inch) (m) 

1302 0 396.85 . 0 9.0 0.23 30 0' 7.8 0.20 coal. w/h Goaly sh 

1$02 4 3.96.95 0 4.0 0.10 30 0 3.5 0.09 ,bony 

1302 7 3·97,03 0 3.0 0,08 29 0 2,6 0.07 sh. c<lrbo 

1313 4 400.30 10 9.0 3.28 29 9 4.8 2.87 01. carbo 

1315 7 400.99 2 3.0 0.6..9 29 1 ll.6 0.60 ; sst. v.c 

1317 10 401.68 2 3.0 0.69 29 1 1 1.6 0.60 :cI 

401.75 0 3.0 
i 

0.08 29 0 2 .. 6 am coal and bony 
1318 ] 

1325 10 404.1 f 1 9.0 2.36 29 6 9.3 2JJ7 sh 
, 

1326 1 404.19 Q 3.0 0.08 29 0 2.0 0.01 coalysh 

1326 6 404.32 0 5.0 0.13 29 0 4.4 0.11 sst.-fln 

1326 10 404.42 0 4.0 0.10 28 0 3.5 0.09 . coaly shand carbo sh 

1328 4 404.88 1 6.0 0046 28 1 3.9 OAO cl 

1330 0 405.38 1 8.0 0.51 28 1 5.7 0045 sstJin 

1<l33 4 406.40 3 4.0 1.02 28 2 11.3 0.90 sst, med 

1333 10 406.55 a. 6.0 0.15 27 0 5.3 0 .. 14 sst. v.fin 

1367 4 416.76: 33 6.0 10.21 26 30 L3 9JB silty cI 

1373 i 418.67 6 3,0 1.90 26' 5 7.4 1.71 silt 

1374 11 419,07 j 4.0 0,41 26 1 2.4 0.37 sst, v.fin 

1378 1 420.04 3 2.0 0.S7 27 2 9.9 0.86 silt 

I 1430 4! 435.97 52 3.0 15.93 32 44 307 13.5 ! 01 

1432 0 436,47 1 8.0 0.511 25 1 6 .. 1 0.46 sst fin to v.f 

1446 6 440.89 14 6 .. 0 4,42' 24 13 3.0 4.04 silt t.o silty cl 

1475 7 449076 2S 1.0 8.86 25 26 4.3 8.03 d. carbo wlh coaly sh &: l'.>oa1 

1475 10 449,83 0 3.0 0.08 25 0 2 .. .7 0.07 bony & co aly sl! 

1477 0 450.19 1 2.0 0,36 25 t 0.7 () .. 32 d. carbo 

1477 2 .. 5 450.2.5 0 2.5 0.06 27 0 2.2 0.08 co.al 

1477 8 450.39 0 5 .. 5 
I 

0.14 2.7 0 4.9 0.12 cJ, carbo 

l477 10 450.44 a 2.0 0.05 27 0 1.8 0,05 coaly sh. w/h coal 

1'484 2 452.37 6 4.0 1.93 , 30 5 5,.8 1.67 cr, carbo. w/h thin layer coa!~ 

1484 6 452..48 0 4 .. 0 0.10 30 
, 

0 3.5 0.09 ;coaly sh I 
1487 8 453,44 3 2;0 0.97 27 2 9.9 0.86 cl. carbo, w/h thin h:wer coal: 

'li 500 7 457,38 12 11.0 3.94 27 11 "' 6 .. 1 "3.51 61 
' . 

1501 
, 

]~ 
8 457.71 1 1.0 0.33 27 0 11.6 0.29 coal. bri.& dull 

1502 $) 458.;04 t l.0 0.33 27 0 11.0 0.29 ,coal 

1503 0 458.11 0 3.0 0.08 27 0 2.7 0.07 coal. bri.& dull 

1503 2.5 458 .. 18 0 2 .. 5 0.06 27 0 .2.2 0,05 coal 

•• 

1504 :3 468.50 1 0.5 0.32 27 0 11.1 0.28 c1.carbo 

•• 

1504 $ 458.57 0 3.D 0 .. 08 2.7 0 2.7 0.07 coaly sn 
1505 2 458.77 0 8.0 0.20 27 0 7.1 OJ$ ol 

••• 

1512 4 460.96 7 2.0 2.18 24 6 6.6 2.00 silt & \lJ sst [naiL 

1519 0 462.99 6 8.0 2.03 27 5 11.3 1.81 el. Top of #3 seam 

1520 4 46[40 -'1--4]- ---o:'4'r -"'17 .. _ .. -r-· .... 2T .... . -
0:36 coal 

1520 1 1 463.58 0 7.0 0.18 27 0 6,2 0.16 coal. bri.& dull 

•• 

1522 8 464.11 1 9.0 0.53 27 1 6.7 0.48 coal 
1522 1 1 464.19 0 3.0 0.08 27 0 2.7 0.07 coal. bri.& du Ii 
1523 0 464.21 0 1.0 0.03 27 0 0.9 0.02 coal 

1523 4 464.31 0 4.0 0.10 27 0 3.6 0.09 coaly sh 
1523 1 1 464.49 0 7.0 0.18 27 0 6.2 0.16 c/o carbo jr; 
1524 2 464.57 0 3.0 0.08 27 0 2.7 0.07 coaly sh 
1526 11 465.40 2 9.0 0.84 27 2 5.4 0.75 cl carbo 5..2.'" 
1527 6 465.58 a 7.0 0.18 27 0 6.2 0.16 coal 
1527 9 455.66 0 3.0 0.08 27 0 2.7 0.Q7 cI 
1528 2 465.79 0 5.0 o 13 27 0 4.5 0.11 coat 

1528 6 465.89 0 4.0 0.10 27 0 3.6 0.09 coaly sh and carbo sh 

1528 11 .5 466.03 0 5.5 0.14 30 0 4.8 0.12 cl carbo 
1531 0 466.65 2 0.5 0.62 30 1 9.2 0,54 coal 
1531 0.25 466.66 0 0.3 om 31 0 0.2 0.01 sst 
1531 9, 466.88 0 8.8 0.22 31 0 7.5 0.19 coal I 

IS31 9!i I 466:89 G A'S 8·Bl ;:It f) <1.4. 801 h,ff;=j/,:", ! 



- ". 

"'10.5'1 
"'\""01""'.-.,.. .... ":.;Jo!' 

0 0,01 tuffaGe.! 
1531 4$6 .. 92 0 1 0.01 : 31 Q 

15.32- l' 1 467.23 1 1 0.32 .' 31 0 11 0..27 coal 

1533 1 461.28 0 2 0.05 31 0 2 0.04 tufface. ? 
: 

, 

\S:13 8 461.46 0 7 0.16 3t 0 (5 0.15, I,coal 

15033 n 467.54 0 3 0.08 31 0 3 0.07 .coal. bri.& dull 

1534 T 467.59 0 2. 0.05 31 0 2 0.04 coaly sh ~~~ 
1534 11 467.84 0 10' 0.25 34 0 8 0.21 ooal, bri.& duH ';::> 

"'" 
1'535 6 468.02 0 7 0.18 .3 i 0 6 0.15 d. carbo, w/h coaly sh 

1535 10 468.12 0 4 0.10 31 0 3 0.09 coalysn wlh some coar & 

1537 468.63 
.. 

S 0.51 31 1 5 ci.4"fcl. carbo 
8 1 

1537 1 468.66 0 1 0.03 31 0 1 0.02 coal 

1537 9 468.71 0 2 
, 

0.05 31 0 2' 0.0·4 cr.. carbe 

1539 0 469.09 1 3 0.38 31 t 1 0,33.,coal 

1539 6 469.24 0 6 0.15 31 0 5 O. f 3 coal. bri& duO 

469<44 0 e 0.20 
, 

31 0 7 0.17 coal" w/h coaly 5h 
1540 2 
1540 5. 469 .. 62 0 3 0.08 31 0 3 0.07 coaly sh . 

1541 ..0' __ 4.BQJ..o .,9 7 0.18 31 0 6 , O·I§. 9<??!, bri.& dull J 
1541 3 469.77 0 3 O . .oS 31 0 3 0,.07 coaly sh 

" 0]6 ol carbo. 1544 :2 470.86 .2 1 i 0.89 31 2 6 

1544 10 470.87 0 8 0.20 31 0 7 0.17 c'o~i 

1545 4 471.02 0 6 0.15 31 0 5 0,13 cl carbo 2 
1545 6, 471.07 0 2 0;05 31 0 .2 0.04 coal 

1545 10 47137 0 4 0.1.0 31 .0 3 0.09 

1547 3 471.6Q 1 5 OA3 28 1. 3 0,38 

1554 4 473.76 7 1 2.16' 30 6 2 1,87 

1554 8 473.86 . 0 4- 0.10 30 0 3 0.09· coaly sh 

1657 .2 . 474.62 . Z 5 0.1'6 30 2 2 0.66 01 

1557 9! 474.8.0 0 7 0.1,8 30 0 6 . 001,5 oJ carbo 

t558 0 474.,88 Q 3 0.08 30 0 3 0 .. 07 c(:h:l'ly sh 

1558 4 474 .. 98 0 4 0.10 30 0 3 0.00 cloarbo 
".",. 1558 i 475.06 0 3 0.08 30 0 3 0.07 coafysh 

1559 2 475.23 
, 

0 7 Oot8 30 0 .s C.t5 01 carbo 

1563 O. 476.40 3 10 1.17 32 3 3 0.99 sst fin. int~rbed. Silt 

1.564 10' 416.96 1 10 0.56 31 1 7 '0048 silt ... I, •• 

1574 0 479.76 9 2 2.79 , 33 i 8 2.34 sst, vJ 

1591 6 485.09 17 6 5.33 30 15 2 4.62 :.silt 
1594 5.5. 3.~,a9 2 12 0..90. 30 2. 7 0.78 clcarbo 
1594 .- S 486 .. 00 0 1 ·"'·-o1f1 .. "'3"0 .--'0--'0' .' 0.01 co;r--'-~-'--' 

1594 9 488.08 0 3 0.08 30 0 3 0.07 clcarbo, w IhcoalY$h 

1596 0 486046 1 3 0..38 30 1 1 0.33 coal 

1596 Z 486.51 0 2 0.05 30 0. 2. 0.04 coalysh & coal ll: I ) 

1596 7 486.64 0 5 0.13 30 0 4 0.11 cI carbo 
1596 11. 486.74 0 4 0.10 30 0 3 0.09 coal 

) 
1597 4 486.87 a 5 0.13 30 0 4 OJ 1 ironst 

1597 6 486.9Z 0 2 0..05 30 a 2 0.04 coal M 

1599 0 487.38 1 6 0.46 30 1 4 OAO coal dull & brio and ironst 

1599 4 487 AS 0 4 0.10 30 0 3 "0.09 coaly sh 

1599 7 487.55 0 3 0.08 30 0 3 0.07 cl carbo 

1600 8 487.88 1 1 0.33 30 0 J 1 0.2il coal, bri.& dull 

160.0 10 487.93 0 2 0.05 30 a 2 0.04 coaly sh 

160.1 6 488.14 a 8 0.20. 30 0 7 0.18 coal & coaly sh 

t601 10 488.24 0 4 0.10 30 0 3 0.09 coaly sh & coal 
1602 7 488.47 0 9 0.23 30 0. 8 0.20 coaly sh 

1603 3 488.57 0 8 0.20 30 0 7 0.18 coa! 
1603 B 488.80 0 5 0.13 30 0 4 0.11 coa1l'...~ ____ 
1604 9 489.13 1 1 0.33 30 0 1 t 0.29 cI carbo 
1605 9 489.43 1 0 0.30 30 0 10 0.26 coaly sh 
1606 4 489.61 0 7 0.18 30 0 6 0.15 cr carbo 
1606 7 489,69 0 3 0.08 30 0 3 0.07 coal dull. w/h brio 
1807 2 489.86 a 7 0.18 30 0 6 0.15 cl carbo 
1j:;nJ< () don 1? n HI Ii ?" ?A n a Ii ?? ,....,.....g,1 h .. ; R. ri, ,II 

I .~- ..... ~I ~"":':.' ~.l... 
v ", I ~" ___ ::"":~._~""'l v ~ : .'_~ ., ~:~.~ r.::::.:.:..:....~: :,.~_ ~v.': ..... ""-



D.C 6.10 ul..lf~ '., 17 5,9 ::i.~J sst, v.t. InteroeCj. 
1628 0 490.21 20 , 

4.00' sst, med 
1643 0 500.79 15 0.0 4.57 29 13 1.4 

1663 0 506.a8 20 0.0 6.10 301 17 3,8 5.28 s,st,e 

\667 9 508 . .33 4 9.0 1A5 30 4 104 1.2.5 Isst me,d 

1669 0 508.71 1 3.0 0.38 31. 1 0.9 0..33 el, carbo 

151.2 7 509.80 3' 7.0 1 :09 31 3 0.9 0.94 silt 

len 9 511,38 5 2.0 1.57 31 4 5.1 1.35 sst,c 

1682 3 512.75 4 6,0 1.37 31 3 10.3 1.18 sst,fin 

1685 4 . 513..69 3 1.0 0.94 31 2. 7.7 0.81 sst,A ,inte rbe dsl!t 

1685 8 513.79 Q 4.0 Q.10 31 0 3.4 0.09 coaly sh &caroo sh 

1706 7 520.17 20 i 1.0 6 .. 38 31 17 11.1 5046 .' sHt. interbed fin sst. 

1708 9 520 .. 83 2. 2..0 0.66 31 1 10 .. 3 0.57 sst. v,f 

1726 4 526.19 17 7.0 5.36 31 15 0.9 4.59 silt. interbed v. fin S.st 

1755 3 535.00 28 11.0 8.81 31 24 9.4 7.55 sst, v.finintebed silt 

1787 a · .. ~4..4.6a 31 9.0 $.6S 33 26 7.5, 8.12 sst, fin v: 
1792 0 546.20 5 0.0 1.52 33 4 2.3 1.28 sst. fin 

1807 7 550,950 15 7.0 4.75 34 12 11.0 3.94 silt 

1815 7' 553.39 8 0.0 2.44 35 6 6.6 2.00 ct 

1815 8. 553042 0 1,0· 0,03 33.
1 

0 0.8 0,02. tuffs. ,el 

181,6 553.77 2,0 0.36 
, 

33, a 11.7 0,30 ct carbo 10 1 
ISH) 111 553.80 0 1.0 0.03 33 0 O.S 0.02 .coal 

i817 7 554.00 0 8.0 0.20 32 0 I),a 0,t7 coaly sh& coal{ 1:!) 

1829 11 557.16 12. 4.0 3.76 , 32 10 5.5 3.19 :sst. silty v.fin 

1832 4 558.50 2. 5.0 0.14 3,2 2 0.6 0.62 silt 

1832 425 558.50 0 0.3 0.01 32 0 0 .. 2 0.01 coal 

-.l?3 ~ ...... 1.1~? 558.99 1 7.3 OA9 32 1 4.3 0.41 silt Top ~.~rC£- . 
1834 0 55~f:oo 0 0.5 6.01" 32 

· .. ·_··5 0.,4 ! 0.01 c'o.al 
, , 

1834 10.5 . 559.27 0 10.5 0.27 3;2; 0 8.9 0.23 coaly sn & coal(2:1) 

1836 3 559.69 1 4.5 0,42 32' 1 2.0 0.36 coal & coaly sh(3:D 

1836 4.5 559073 0 1:.5 . 0.04 32 0 1.3 0.03 'coal 

1836 7 559.19 0 2.5 0.06 32 0 2.1 0.05 coal dull 

1837 1 559.94 0 fi.O . 0.15 32 a 5,.1 0.13 coal.w/h tuffac . 

1$37 4 560.02 0 3.0 0.08 32 0 2.5 0.06 sst, v.fin, tuffac. 

1838 ,.3 . 560.30 0 11.0 ' . ,0.28 3.2 0 9.3 0 .. 24 coal· 

1838 10 560.48 0 7.0 0.18 32 0 5.9 0.15 coa!ysh & ooal<5: 1 ) 

1840 1 560.86 1 3.0 0.38. 29, 1 1.1 0.33 coal 

1840 3.5 5:60.92 0 2.5 0..06 2.9 0 2.2 o.oe .iror'\st. 

1841 1 561.16 0 9.5 0.24 26 0 8.5 0.22 'coal 

1841 5.5 561.28 . 0 4.5 0.11 26 a 4.0 0.10 coal & coaly sh( 4:1) 

1841 7.5 56t.33 0 2.0 0.05 26 0 1.8 0.05 sst, fin 

1843 5 561.87 1 9.5 0.55 : 28 1 7.0 0.48 coal 

1843 5.5 561.89 0 0.5 0.01 28 0 0.4 0.01 sst,tuffac 

1844 8 562 .. 25 1 2.5 0.37 28 1 0.8 0.33 coal 

1845 6 562.51 a 10.0 0.25 28 0 8.8 0.22 carbo sh & coaly sh 

1847 
, 
6 563.12 2 0.0 0.6t 28 1 9,2 0.54 coal 

1847 8 563.17 a 2.0 0.05 30 0 1.7 0.04 sst. v.fin, silty 

1852 3 564.57 4 7.0 1.40 31 3 11.1 1.20 coal 

1852 4 564.59 0 1.0 0.03 31 0 0.9 0.02 coal duf/ 

1852 9 564.72 0 5.0 0.13 31 0 4.3 0.11 C/. carbo 

1853 2 564.85 0 5.0 0.13 31 0 4.3 0.11 coal dull, w/h coaly sh 

1853 4 564.90 0 2.0 0.05 32 0 1.7 0.04 cl, carbo 

1853 6.5 564.96 0 2.5 0.06 32 0 2.1 0.05 coal 

1853. 8 565.00 0 1.5 0.04 32 0 1.3 0.03 ct, carbo. win coal 

;aS3 8.5 565.04 0 1.5 0.04 32 0 1.3 0.03 coal 
lB55 1 565.43 1 3.5 0.39 32 1 1.1 0.33 d. carbo 
1855 6 565.56 0 5.0 0.13 32 0 4.2 0.11 coaly sh ./ 

1857 7 566.19 2 l.0 0.64 32 9.2 0.54 coal 

1858 0 566.32 0 5.0 0.13 32 0 4.2 0.11 cl, carbo 

1859 4 566.72 1 4.0 0.41 32 1 1.6 0.34 coal 
1859 10 566.88 0 6.0 0.15 32 0 5.1 0.13 cl. carbo 
1860 1 566.95 0 3.0 0.08 32 0 2.5 0.06 coal 
Hll>d ':1 t;!,;A ?? d ?I'\ , ?7 1? ':1 f;. J 1 tiP ~, c: It" 



4 4.0 1 .. 22 ~""'3 ' , 3 1.0 ' ",1 t sst.~ v J"IIn.~ In:;..,t;r t'iU'II::~' ii)~f:i. 

166S 7 569.54 
1869 9 56g.S0 1 2.0 0.36 31 1 0.0 0.30 cl 

t870 0 569.98 0 3.0 O.oS 31 0 2,.6 0.Q7 elst & day. crushed 

1876 2 511,.S6 6 2.0 1.88 31 5 3.4 ' 1,.61 cI 

1878 5 572.54 2 3.0 0.69 29 1 11.6 0.60 sst.. v.fin. interned siit 

1884 1 574.,27 5 8.0 U3 29 4 1 1.5 1.51 silt 

~7 0 575.16 2 11.0 0 . .89 29 2 6.6 0,78 cl. carbo 

1887 2 575.21 0 ,2.0 0.05 29 0 1.7 0.04 coaly sh (.f'7~r. 

1887 5 57528 0 3,0 0.08 29 0 2.6 am d. carbo 

1887 6 575.31 0 1.0 0.03 29 0 0.9 0.02 coal & coa.1y sh 

1887 7 575.34 0 1.0 0.03 29 0 0.9 I 0.02 cr. carbo 

1890 0 576.07 2 5.0 0.74 29 2 1.4 1 0.64 coal 

1890 5.5 576,21 0 5.5 0014 29 0 4.8 0.12 coal out! & coaly sh(2: 1, 

1891 2 576,43 0 8.5 0.22 29 a 7.4 0.19 ell. carbo 

1892 8 576.88 1 6.0 0046 29 1 3.7 OAO coal 

18n 105 576.95 0 2,5 0.06 2~9 0 2.,2,' 0,06 cI G 
1893 0.5. 577.00 a 2.0 0.05 28 0 U3 0,04 'coal <:i .w; 
189'3 1 577.01 0 0.5 . 0.01 28 0 OA 0.01 coal dull 

18S3 2 577.04 0 1.0 0,03 28 0 0,9 0,02 coal 

1893 2.5 Sn.05 0 0.5 0.01 28 0 0,4 . 0.01 coal duil 

1894 8 577,49 1 5,5 0,44 28 1 3.5 0 . .39 coal 

I 1894 11 577.57 0 3.0 0.08 28 a 2 .. 6 0',07 coal bri & ciuli(2:l) 

1895 1 577.82 0 2.0 0,05 28 0 1.8 0.04 cl, carbo 

18S5 10 577.85 0 9.0 0,.23 28 0 7.9 0,20 .coal 

1896 9 578.13 0 1 i.O . 0.28 28 0 9.7 0,25 coal bri & duH(S: 1 ) 

1896 10 578.15 0 1.0 0.03 28 0 0.9 i 0.02 .coal 

1897 3.5 578 .. 29 0 5.5 0.14 28 0 4.9 0,12 o!, catbo 

1897 4.5 578,32 0 1.0 ' 0.03 28 0 0.9 0,02 coaly sh 
"fl ~ rr . 

.J.§n a 57~::11 ... 0 3.5 0,09 28 0 3.1 0.08 'coal /,;J ~ ". 

18~9 3 578.89 1 7.0 OAS! 28 1 4,8 0.43 silty d 

1909 0 581,.86 9 9.0 2.97 27 8 8.2 2.65 sst. din. interbed silt 

1915 6 5:83;.84 
I (3 6.0 1.98 28 5 8.9 1.75 . silt 

1920 3 585.29 4 9,0 1045 29 4 1.9 1.27 sst. v.fin to silt 

1935 0 589,79 14 9.0 4.50 32. 12 S.L 3 .. 81 ~; 1"\; C~ 

1937 a 590.40 .. 2 0;0 0.61 32. 804 0,52 ,e! (main)& coal 

1939 0 591.01 2 0.0 0.61 32 1 8.4 0,52 coal 

1939 8, 591.21 0 8.0 0.20 32 0 6.8 I 0.17 coal bright & dufllco.aly sh(1: 

1940 0 59't.31 0 4.0 0.10 32 0 3.4 0.09 ol. carbo 

1941 10 591.87 1 10.0 0.56 32 1 6.7 0.47 d. carbo,w/h thin coal layer 

1941 11, 591.90 0 1.0 0.03 35 0 0.8 0.02 coal 7 
1943 1 592.25 1 2,0 0.36 33 0 11.7 0.30 d. carbo 

1943 3 592.30 ° 2.0 0.05 33 0 1.7 0..04 coal dull & bright (3: 1 ) 

1943 5 592.35 0 2.0 0,05 33 0 1.7 0.04 coal 

1943 7.5 592.42 0 2.5 0.06 33 0 2.1 0.05 c. sh & du/f(3: 1 ) ) 1946 a 593.14 2 4.5 0,72 33 1 11.9 0.61 coal 

1946 4 593.24 0 4.0 0,10 33 0 304 0.09 coal bri & dull(4:1) 

1946 11 593.42 0 7.0 0.18 33 0 59 0.15 coal bri & dull(l:)) 

1948 11 594.03 2 0.0 0.61 33 1 8.1 0.51 d. carbo & c. sh(4:1) 

1951 11.5 594.96 3 0.5 0.93 31 2 7.3 0.79 cl. carbo 

1952 0.5 594.98 0 1,0 0.03 31 0 0.9 0.02 coal 

1954 2 595.63 2 1.5 0.65 31 9.9 0.56 c),carbo 

1958 10 597.05 4 8,0 1.42 31 4 0.0 1.22 sst fin int.silt 

1960 0 597.41 1 2.0 0.36 31 1 0.0 0.30 cl. silty 

1960 8 597.61 0 8.0 0.20 31 0 6,9 0.17 carbo cl & coal(3:1) 

1963 0 598.32 2 4.0 0.71 31 2 0.0 0.61 coal 

1963 8 598.53 0 8.0 0.20 31 0 6.9 0.17 coal & ccaly sh(5: 1 ) 70... 
1964 5.5 598,77 0 9.5 0.24 31 0 8.1 0.21 c. sh & carbo sh( 1 :5) 

1965 3 599.01 0 9.5 0.24 31 0 8.1 021 c. sn & carbo sh(2:1) ~ 
1966 1 599.26 0 10.0 0,25 31 0 8.6 0.22 coal 
1966 6 599.39 0 5.0 0.13 31 0 4,3 0.11 cl 
1957 6 5S9.69 1 0.0 0.30 31 0 10,3 0.26 coal 

I 
1a~1 1 t :; C;OO ~1 () "" () 1.1 11 n .11 n 1? rl 

•• '~I vv., ..... v I v . ..., • .. . ... 



2,:;) 0.37 ' '~''''3 " 
, t 0.4 O.3,2eoa[ bri &'dul!RO: 

1969 2 600.,20 1 I 

1969 10 eOOA t 0 B.O 0.20 :31: 0 6,$ o.n doath 

1970 1 600,48 0 3.0 0.08 31 ' 0 2.6 0.07 coaly sh 

1971 9 600.99 1 $,0 0.51 31 l' 5.1 OM ,01 

1971 10 601 ;01 a 1.0' 0,03 31 0 0.9 0..0.2 :coal & coaly shU:!) 

1971 11 601104 a 1.0 0 .. 03 31, a 0.9 (L02 cJ 

1972 0 601.07 0 1.0 0.03 31 0 0.9' 0,02 coal 

1972 1 60L09- 0 1.0. 0.03 31 0 0..9 0.02 'cl, w/h c: sh 

1975 1 602,31' 4 0,0 1,22 3:1 3 5.1 1.05 coal 

1976 8 602,49 0 7.0. 0.1 a 31 0 6.0. 0,15 coal bri & duH{3:1) 

1977 5 602]2 0 9.0 023 31 0 7.7 0.,20. coal bri & dull(l;1) 

1978' 4 1303.00 a 11.0 0,28 31 0 9A 0.,24 :eoal brj & dullel :3:) 

1979 0 80.3,20. a 8.0 0.20 31 0 ~1.9 0..17 <;,sl1 &carbo shCl :5) 

t981 0 603.81 2. 0,0 0.6t 31 1 a..o 0..52 cl earn 

1ge t 10 60.4.06 0 10.;0 0.,25 31 0 B.6 0'.22 coal 

\ 1983 10 50.4,67 2. 0.0. 0.61 , 
31 I S.6 0.52 coal bri 8. dull(5:j) 

1986 :2 605.08 1 4.0 OAl 31 1 1.7 0:35 coal bri& duH(6:1) 
i9§6--'" .. l' 0 605,81 :; 8.0 1.73 31 4 1{),3 lA8 d 

1991 0 606.86 0 2.0 0.05 , 31 0 1.7 0.04. coal 

1991 1 606.88 I 0 1,,0 0.03 31 0 0.9 0.02.GI 

1991 3 606.93 0 2.0 0.05 31: 0 1.7 0.04- coal 

1991 4 606.96 0 1.0 0,03 31 0 0.9 0.02 of ande. soh 

1992 4 607.26 1 0.0 0.30 31' 0 10.3 0.25 ,:coal 

1992 6: 607.31 0 2 .. 0 0 .. 05 31 0 1.7 0.04 c .. sh & (;.0.al(2:1) 

1993 10 607.72 1 4.0· 0.41 31 1 1.7 0.35 coal. 

1994 2, 601.82 0 4.0 0.1 0 31 0 3.4 0.09 \ coal bri 8. QuIJ(4:1) 

199" 0 608.69 2 {o.d 0.86 31 2 5.1 0,74 c.. sh &e:arbo sh(t:S) 

2001, 0 609.S0 4 0.0 1.22 31 3 5.1 
, 

1,05 'cl. c~rbo 

2004 8 611.02 3 8.0 1.12 , 31 3 1.7 0.96 gilt lint. v.f.sst 

2010 9 612J38 6 LO 1.85 31 S 2.6 1.59 $$t. fin lnt-silt 

2014 9 614.10 i 4 0.0 1,22 31 3 50.1 1,05 cl 

2024 5 617.04 9' 8.0 2.95 31 8 3.4 2.53 silty vJ sst to silt 

2015 4 514.27 -10 1 t.O -2.77 31 -8 2.6 I -2,37 cl carb 

2034 0 6J9',96 18 8.0 .. 5 .. 69 34 15 5 . .7 4.72 sst fin illt.silt """' .,' 

203.7 9 621.11 3 9.0 1.14 32 3 2.2 0,97 01 

2038 :3 621.26 0 e.o 0.15 32 0 5.1 0013 coal 

2041 1.5 822,13 2 10 .. 5 0.88 32 2 5.3 0.74 cJ carb 

2043 1 622.73 1 11.5 0.60 32 1 7.9 0,51 coaJy sl1 &. ooa1(5: 1) 

2.044 a 623.01 0 '11.0 0 .. 28 32 0 $.3 0,24 cl carh 

2044 9 623.24 0 9.0 0,23 32 a 7 .. 6 0,19 coaly sh& co.aJ(S;J) 
2044 10,5 623.28 0 1.5 0.04 32 0 1.3 0 . .03 01 

1:9.4,4 .Jf.S 623.30 0 1.0 0.03 32 0 0.8 0.02 c[car'b ,ft{. 
... -..... , ...... , .. ,-

2045 4 623.42 0 4,5 0.11 32 0 3.8 0.10· coal 
2045 8 623.52 0 4.0 0.10 32 a 3A 0 . .09· coal bri & dulle3:!) 

2046 7 623.80 0 11.0 0.28 32 0 9.3 0.24 . coal bri & duff(3;1) 

2046 8 623.82 0 1.0 0.03 32 0 0,8 0.02· tuff 

2046 J 1 623.90 0 3,0 0.08 32 a 2.5 0.06, coal 

2048 6 624.38 1 7.0 0048 32 1 4.1 0,41· coal 

2048 9.5 524.47 0 3.5 0,09 32 0 3.0 0,08· cl 
2049 1 624,56 0 3.5 0,09 32 0 3.0 0.08' sst fin ~ L...i-0· ~~ ;:-,./ 

Z94$. 7 9?~]1 0 6.0 0.15 32 0 5.1 0.13 coaf bri & du!l(9: 1) 
~ .. 

2062 0 628.50 12 5.0 3.78 31 _·· .. 'f()'·--·T7· ... :f24' cl. silty 
2063 0 628.80 1 0.0 0,30 31 0 10.3 0.26 sst fin 

2066 0 629.72 3 0.0 0.91 31 2 6.9 0.78 silt BOTTOM OF HOLE 
0,00 .......... 0.0 -629.72 ........ .H+' 0,0 -629.72 ~ff""r1' t1"~.,.,. 

0,00 0 0.0 0.00 0 0.0 0.00 
0,00 0 0.0 0,00 0 0,0 0.00 
0.00 a 0.0 0,00 0 0.0 0,00 
0.00 0 0.0 0,00 0 0.0 0.00 
0,00 0 0.0 

r 

0.00 0 0.0 0.00 
0.00 a 0.0 0.00 0 0.0 0.00 
n nn () (l() ('t nn (l nn n (V) 



DDH~02 DriHhQle LOG 

DEPTH APPA,IHIOKNESS DIP TRUE THICKNESS LITHOLOGY 
(ft') inch: (m) {ft) (inch) em) (ft:) (inch) (m) 

0 (LaO I 

4 1.22 -4 0 1.22 24 3 7,85 1.11 non core 
6 ' 6 1.98 2 6 0.16 I 24 2 3.41 0.70 .eg 
8 6' 2.59 2 0 0.61 24 1 9.93 0.56 cs 

11 6 3.51 3- a 0;91 24 2 8.89 O~84 os 
13 3.96 t 6 0.46: 24' 1 4.44 OA2 cg 
17 5.18 4 0 1 .. 22 24 3 1.85 1.11 cg 
18 5.49 1 0 O.SO 24 0 10.96 0.28 .cg 
19 5,.79' I' 1 I 0 0.30 24 0 10;S,6 0.26 cg 
21 6040 2 0 I 0.61 24 1 9.93 0$6 cg 
23 7.01 :2 0 0.61: 24 I 9.93 0.56 .~ 

. 

30 9.14 7 0 2,13 24 6 4.74 U15 ·Cg 

38 11.58 8 0 2-44 24i 7' 3.70 2.23 eli 
43 13.11 5 0 1.52 24 4 6.81 1.39 GJL 
43 14.63 5 a 1.52 24 4 6.81 1.39 ,eg 

49 6 15.09 1 6 0.48 24 1 4.44 0,42, :eg 
50: (3 15.39 1 0 0.30 N- O 10.96 0.28 vcs '. 

I 

55 6 1,6.92 5 0 I 1,,52 24 4 6.81 1.39 cg 
60 6, 18.44 51 0 1.52 24 4; $,.81 1.39 ,~g 

65 6. 19.96 5, a 1.52 24 4' 6.81 1:,39 c£'. 
10 e 21.49 5 0 1.6i2 24- 4 6,..81 1.,39 cg 

.... 

78 6 .2.3:93 8 (l 2,44 2.4 7 3.70 2.23; !eg 
81 6 24.84 3 0 0.91 24 2 B.89 0.84 cg 
82 6 25.15 1 a 0.30 26 0 10.79 0.27 fs 
86 26.21 3 6 1.07 26 3 1.15 0.96 Ims 

88 2'5.82 2, 0 0.61 26 1 9.57 a.55 .cg: • 

93 (3 28.50 5 6 1.68 I 26 4 11.32 1.51 cg 
• 

100 I 300.48 6 6 1.98 26 5 to.l1 1.78 cg 
•• 

107 6 32.77 7 6 2 • .2.9 26 6 B.89 
, 

:?O5 ~ T I 

114 6 34.90 7 0 2.13 18 6 7.89 2.03 vfs .' 

115 6 35.20 1 0 0 .. 30 18 0 11.41 0.29 vf$ 
•••• 

116 6 35.51 1 0 0.30 18 0 11.41 0.29 fs .. 
; 

118 35.97 1 6 0,46 18 1 5 . .12 0,43 os 
119 36.27 1 0 0.30 18 0 11.41 0.2$ cs .' 

. 

122 37.19 3 0 0.9t 18 2 10.24 0.87 silt 
127 38.11 5 0 1.52 18 4 9.06 1.45 fs 
137 6 41.91 10 6 3.20 18 9 11.83 3.04 ms 
148 45.11 10 6 3 .. 20 18 9 11.83 3.04 ms •••• 

154 46.94 6 0 1.83 18 5 8.48 1.74 ms 
158 48.16 4 0 1.22 19 3 9.38 1.15 ms 
163 49.68 5 0 1.52 19 4 8.73 1.44 fs 
168 51.21 5 0 1.52 19 4 8.73 1.44 vfs 
172 52.43 4 0 1.22 19 3 9.38 1.15 fs 
178 54.25 6 0 1.83 19 5 8.08 1.73 fs 
T8B 57.30 10 0 3.05 19 9 5.46 2.88 ms 
192 58.52 4 0 1.22 19 3 9.38 1.15 fs 
196 59.74 4 0 1.22 19 3 9.38 1.15 eg 
201 61.26 5 0 1.52 19 4 8.73 1.44 ~ 
204 6 62.33 3 6 1.07 21 3 3.21 1.00 vfs 
208 63.40 3 6 1.07 20 3 3.47 1.00 vfs 
218 66.45 10 0 3,05 20 9 4.76 2.86 vfs 



221· 67.36 : 3: 0 0.91 20 2 9.83'1 0.86 vfs 

2.28 69<49 7 Q 2.13 20 6 6.93 2.00 fs 

234 71.32 6 0' 1.83 20 : 5 7':136 1.72 fs 
238 72.54 4 0 1.2,,2 20 :3 9.1 1 1.Hi fs 

244 74.37 6 0 1.S3 20 5 ; 1,66 1.72 ms 
.246 74.98 2 0 0.61 20. 1 10.55 0.57 c~ 

24.8 75.59 2. 0' 0.61 20 1 10.55 0 .. 57 fs 

253 6 71,27 5 6 1.68 1'9 5 2AO. 1.59 if$ 

258 1$.64 4 6 1.37 19 4 3.06 1.30 cs 
263 80.16. 5 0 1.52 19 4 8,73 : 1.44 vcs 

268 81.69 5 0 1.52 19 4 8.73 1.44 m$ 

272 82..91 i 4 ! 0 1.22 Hi 3, 9~38 
, 

US is 
273 83,2.1 1 0 0.30 19 0 11.35 0.29 vis 
2TJ. 84A3 4' 0 1.22, I, 19 3: 9.38 U5 ws 
278 84.13 1 0 0.30 f8 0 t1.41 0.29 'lifs//cam.mat:t:¢f • 
281 I 85.65 3 0 0 . .91 ,20 2 9.83 0.86 vfs/lcaro,matte.r.· 
285 86.87 4 0 1.22 21 ~ 8.81 1.14- f$ 
288 87.78 3 (J. 0,91 21 2 9.1'11' 0.85 .cs • 

295' 6 90.07 7 e 2.Z9 21 7 0,02 2.13 vfs 
296 90.22 0 6 0.15 21 0 5.60 0.14 ~ 
298 90.83 2 0 0.61 21 1 10.41 I 

0.57 fs 
304 92.66 (} 0 1 .. 83 :21 51 7.22 . 1.71 £$ 
30S I 93,S8 4: 0 1,,22 21 :3 8.131 1.14 cg 1 

3Hl 96,9S 1'0 0 3;05 21 S 4i03 2.85 ~g .. 
•••• 

319 97.23 1 0 0.30 21 0 11.20 0.28 .'2.K I 

320 97.54 1 a 0.30 21 0 11.20 0.28 fs 
327 99.67 7 0 2,1·3 20 e 6.93·; 2.00 :.c.g • 

338 103,0,2 11 0 3.35 20 10 4,1:)4 3<15 cg ... 

348 106.01 10 0 3.05 20 g 4.76 2.8$ cg ... 

358 109.12 10 a 3.05 20 9 4}6 2.86 cg 
3.61 110.03 3 0 0.91 20 2 9.8$ 0.86 cg 

•• 362, 110.:34 1 0 0.30 20 0 11.28 0.29 fs 
368 112.11 6 0 1.83 20 5 7.66 1.7.2 ~ 
371 113.08 :3 0 0.131 20 :2 9.83. 0.86 S[ •• 

372 . 113,39 1 0 0.30 20 0 11.28 0.29 fs 
313 6 113.84 • 1 6 OAB 20 1 4.91 0,43 fs 

... 

375 114.30 1 6: OA6 2.0 1 4.91 0,43 Goal brL •• 

377 114.91 2 0 0.61 20 1 10.55 0.57 ms 
378 115.21 1 ·0 0.30 2.0 0 11.28 0~29 cg 
388 118.26 10 0 3.05 20 9 4.76 2.86 cg 
398 121.31 10 0 S.05 20 9 4.76 2.86 c..&, 
408 124.36 1.0 0 3.05 20 9 4.76 2.86 cg 

••• 418 127041 lO 0 3.05 20 9 4.76 2.86 cg 
428 130,45 10 0 3.05 20 9 4.76 2.86 c_g 
438 133.50 10 0 3.05 20 9 4.76 2.86 CK. 
448 136.55 10 0 3.05 20 9 4.76 2.86 ~ 
458 139.60 10 0 3.05 20 9 4.76 2.86 cg 
468 142.65 10 0 3.05 20 9 4.76 2.86 cg 
478 145.69 10 0 3.05 20 9 4.76 2.86 c.E., 
488 148.74 10 0 3.05 20 9 4.76 2.86 cg 
494 150.57 6 0 1.83 20 5 7.66 1.72 cg 
498 151.79 4 0 1.22 20 3 9.11 1.15 cg 
504 153.62 6 0 1.83 20 5 7.66 1.72 c.,[ 
505 153.92 1 0 0.30 20 0 11.28 0.29 fs 
507 154.53 2 a 0.61 20 1 10.55 0.57 fs 



508 154.84 1 
, 

0 0.:30 20 0 1'1.2.8 0,,29 cg , 

510 155.45 2 0 0 .. 61 20 1 10,55 0,57 fs 
518 157.89 8 0 2.44 20 7, 6 .. 21 2.29 'eg, 

527 160.63 9 0 2.14 , 20, 8 5.49 2.58 c~ 
528 160;93 j 0 0.30 20 Q 1128 02,9 'fs 
538 163.98 : 10 0 ~3:.05 20 9 4.16 2.86 eA 

, 
548 1£51,03 10 0 3.05 20, 9 4.76 2.,86 cg 

558 17'0,08 10 0 3.05 :20 9. 4.16 2Jl6 .eg 
563, 171.60 5 0 1.52 20 4 8.36 1,43 vfs 
568 173.13 5 0 1.512 2() 4 s.sa 1.43 vfs 
572 174.35 4 0 1.22 20 3 9.11 1.15 fs 
576 , 175.56 it 0 1.22 20 3 9.11 1.15 fs 
S7~, , 176 . .17 2 0 0 .. 61 20 1 10.55 0.57 ms 
5<32 117.39 4 0 1.,2:2 20 3 9.lil 1.15 og 
584 17S.00 2' 0 OJ31 2.0 I 10.55 0.571f5 
588, 179.22 4 0' 1.22 20 3 9.11 1.15 ~ 
590 119;83 2 0 O~61 20' 1 10:55 O.571~ .', 

598· 18,2.27 8 0 2,44 
, 

20 7 6.21 2 . .29 cg ., 

608\ 185 .. 32 10 0 3.0'5 20. 9i 4.76: 2.86 cg ',: , 

nn 18$.0$ 9' 0 2.74 2:0 8: 5,.49 2.58 cg 
618 188.37 1 0 0.30 24 0 10,96 0.28 ;vfs 
624 190.20 (} , 0 1.83 24 5 5.78 1.67 cg 

628 191.41 4 0 1.22 24 3 7.85 1.11 vfs 
629 191.72 1 0 0.30 24 0 10.96 0.28 ~. 
631 6 192.48 2 6 0.76 24 2 3.41 0.70 vfs , 

637 6 194.31 6 Q l·aa 24 5 5.78 1 .. 67 Si '. 

638 194.46 0 ~ O.~5 24 0' 5.48 0.14. 'vI's 
• 639, 194..71 1. 0 0.30 24 0 10.96 , 0.28. cg 

.. 
, 

640 195.07 1 0 0.30 24 0 10,96 0.2.8 'fs 
• 648 197.51 8 0 2.44 24 7 3.70 2.23 cg 

658 200,56 10 0 3.05 24 9 1.63 2.78 cg 
£68 20.3,61 10 0 3;,05 24 9 1.63 2.78 !',!E 
678 206.;.65 to 0 3.05 24 9 1.63 2.78 CK 
680 207..2.6 2 0 0.61 24 1 9.93 0.56 vcs 
688 209.70 8 0 2.44 24 7 3.70 2.23 cg .... 

69a 212]5 10 0 3.05 24 9 1.63 2.78 eg .' 
708 215:80 10 0 3.05 24 9 1,63 2]8 ~g- . 

717 218.54 9 0 2'.74 2.4 S 2.66 2.51 C..!, 
718 21$,$5 1 0 0.30 30 0 10.39 0.26 fs 
722 220.07 4 ° 1.22 30 3 5.57 1.06 ms 
725 220.98 3 0 0,91 30 2 7,18 0.79 vfs '. 

728 221,89 3 0 0.91 30 2 7.18 0.79 fs :. 
: 

732 223.11 4 0 1.22 30 3 5.57 1.06 c~ 
735 224.03 3 0 0.91 30 2 7.18 0.79 vfs 
738 224.94 3 0 0.91 30 2 7.18 0.79 cg '. 

748 227.99 10 0 3,05 30 8 7.92 2.64 cg 
750 228.60 2 0 0.61 25 1 9.75 0.55 cs 
754 229.82 4 a 1.22 25 3 7.50 1.10 fs 
756 230.43 2 0 0.61 25 1 9.75 0.55 fs 
758 231,04 2 a 0.61 25 1 9.75 0,55 cs 
768 234.09 10 0 3.05 25 9 0.76 2.76 cg 
778 237.13 10 0 3.05 25 9 0.76 2.76 cg 
788 240.18 10 0 3.05 25 9 0.76 2.76 cg 
798 243.23 10 a 3.05 25 9 0.76 2.76 e.g 
808 246.28 10 0 3.05 25 9 0.76 2.76 ~ 



BI8 I 249.33 tOl 0 :1.05 25 9' 0.76 2.76 c~. 

828 252.37 10 0 3.05 25 9 0.76 2.76 C.R 
834 254.20 6 0 1.83 " 25' 5. 5.25 1.66 ,og 

835 254.51 1 0 0.30 25 0 10.88 0.28 os 
838 255.42 3 0 0.91 25 2 8.63 0.8.3 c.R 
840 2.5.6;03 2 0, 0.61 28 1 9.19 0.54 cg 

841 256.34 1 0 0.30 28 0 1:0.60 0.27 carb.md( dksh) 

848 258.47 7 0 2.13 28, 6 2.17 1.88 cg 

858 261.52 10 0 3.05 28 8 9.95 2.69 cg 

862 262.74 4 0 1.22 28 3 6.38 1.08 cg 
866 263.96 . 4 ! 0 1.22 32 3 4.71 1.03 fs 
868 264.57 2 0 0.61 32 1 8.35 0.52 fs 

873 266.09 5 0 1.52 32 4 2.88 ' 1.29 .vfs 
878 267.61 5 0 1.52 32 4' 2)38 1.29 ifs 
881, 268.53 3 a 0.91 34 2 5.85 0.76 fs 
888 270.6G 7 a 2.13 34 5 9.64 T.77 cg 
898 273.71 10 0 3.05 34 8, 3,.48 2.53 q 
908 276.76 10 a 3.05 34 8 3048 2.53 ,cg 
9,18 279.81 10 : 0 3.05 34 8 3048 2.53 cg 
928 282.85 10 I 0 3.05 34 8 3.48 2.53 e.g 
929 2.83,16 1 0 0.30 34 0 9.95 .. 0.25 cs 

i 934 284.68 5 0 1.52 34 4 L74 1.26 .~ , 

937 285.60 3 0 0 .. 91 34 2 5.85 0.76, os 
938' 285.90 1 o . 0.30 34 0 9,95 0.25 og 
940 286.51 2 0 0.61 34 1 7.90 0.51 cg 

, 

941 286.82 i 1 0 0..30 34 0 9.95 0.25 e.g , 
, 

948 288.95 7 0 2.13 28 6 2.17 1 . .88 ms 
958 292.00 10 0 3.05 28 8 9.95 2.69 ms 
968 295.05 10 0 3.05 28 8 9.95 2.69 ms 

'970 295.66 2 0 0.61 28 I' 9.19 
.. 

0.54 silt&md 
971 295.96 1 0 0.30 28 0 10.e0 0.27 vfs 
973. 296.57 2 0 0.61 30 1 8.78 0.53 md&si It&vfs 
977 297.7 9 4 0 1.22 30 3 5.57 1.06 fs 
978 298.09 1 0 0.30 30 0, 10.39 0.26 fs 
982 299.31 4 0 1.22 30 3 5.57 l.06 fs 
984 299.92 2 0 0.61 30 1 8]8 0.53 fs 
988 301.14 4 0 1 .. 22 30 3 5.57 1.06 cg 
990 301.75 2 0 0.61 30 1 8.78 0.53 cl 
998 304.19 8 0 2,44 30 6 11.14 2.11 cl 

1008 307.24 10 0 3.05 30 8 7.92 2.64 cI 
1017 309.98 9 0 2.74 30 7 9.53 2.38 cl 
1027 313.03 10 a 3.05 30 8 7.92 2.64 cl 
1037 316.08 10 0 3.05 30 8 7.92 2.64 c! 
1042 317.60 5 0 1.52 30 4 3.96 1.32 cf 
1048 319.43 6 0 1.83 30 5 2.35 1.58 cl 
1055 321.56 7 0 2.13 30 6 0.75 1.85 cl 
1057 322.17 2 0 0.61 30 1 8.78 0.53 cl 
1060 323.09 3 0 0.91 30 2 7.18 0.79 cI 
1063 324.00 3 0 0.91 30 2 7.18 0.79 cl 
1067 6 325.37 4 6 1.37 28 3 11.68 1.21 silt cI thin lamina 
1072 6 326.90 5 0 1.52 26 4 5.93 1.37 silt cl thin lamina 
1077 6 328.42 5 0 1.52 26 4 5.93 1.37 cI 
1078 6 328.73 1 0 0.30 26 0 10.79 0.27 cl 
1087 6 331.47 9 0 2.74 26 8 1.07 2.47 vfs 
1089 6 332.08 2 0 0.61 26 1 9.57 0.55 vfs 



1097 6 334.52 8 0 
, 

2.44 26 7 .2.28 2J9 .~ 
110S, 337.72 10 6 3.20 26 9 525 2.88 cg , 

, 

It 18 340]7 )0 0 3.0$ 26 8 11.86 2.74 eg 

1128 343.81 10 0 3;05 26 8. 11.86 2.74 C.:K 
1138 346,86 10 0 3.05 26 8 11.86 2}4 ~ 
1148 349.91 10 0 3.00 26. 8 11.86 234 eg 
1158 362.96 10 0 3.05 26 8 11.86 2 . .74 eg 
1168 356.01 1'0 0 3.05 2.tr 8 11,86 2.74 C] 
1178 359'.05 to 0 3 . .05 26, 8 11.86 2.14 C.:K 
1188: 36.2.10 10 0 3.05 26. a 11.86 2.74 C..K 
119'7 6: 365.,00 '9 6 2.90 26 a 6,46 2.60 ex 
1199 6 365:61 2 0' 0.61 2.9 1 8.99 

, 

0.53 eg 
1201 6 366.22 , 2 0 0.61 29 1 8.99 0.63 fs 
1208 368.20 6 $ 1.9S: 29 5 8.22 1.73 ex 
1216 310.64 8 0 2.44 29 6 11'.96 2.13 .~ 

1217 370.94 1 0 0.30 29 0 1,0,,50 0.27 md ! 

1218 371.25 1 0 0.30 29 1 0 10.50 0.27 cg 
, 

12.28 374.29 10 0 3.05 29 a 8.95 2.67 C..K 
1238 377.34 10 0 3;05 29 a 8.95 2.67' cg 
12.48 3,80.39 10 0 :105 29 a 8.95 2.61 cg 
1258 3.8:3.44 10, 0 3.05 29' 8 8.95 2 .. 67 cg 
12.61 384 .. 25 ;3 0 0.91 ,34 2 5.85 0,16 ~ 
12.67 386.18 6 0 1.831 39 4, 7.95 1.42 ! fs 
1268 386,49 1 0 0;30 30 0., 10.39 0 .. 26 fs 
1269 386.79 1 0 ., 0.30 30 0 10.39 0.2.6 fs 
1278 389.53 9 0 2.74 30 7. 9,53 2.38. S£ 
t2.88 . 3.9,2.58 10 0 ~t05 30: 8 7.92 . 2.64 cg .'. 

1298 395.63· 10 0 3.05 SO S 7.92 :t64. ¢g 
1308 398.68 10 0 3.05 30 8 7.92 2.64 ' cg 
1312 399.90 4 0 1.22 30 3 5$7 1.06 cg 
1316 401,,12 4 0 1.22 30 3 5.57 1.06 md 
1318 401.73 11 0 0.61 30 1 8.78 '1 0.53 os 
f328' 4014.77 10 0 3.05 28 8 9.95 2.69' Imd 
13;29 405.08 t () 0.30 28 0 W.BO 0.2.7 pg 
1335 406.91 6 a '1.83 28 5 3.57 L61 fs 1 HQ 
1340 408.43 5 a 1.52 .28 4 4.98 1,35 r'ns . iNQ 
1343 409..$5 3 0 0.91 28 .2 7.79 0;81 ves 
1345 409,96 2 0 0.61 28 1 9.19 0.54 og 
1348 4tO.87 3 0 0;91 2.8 2 7.79 0,81 d fault 
1349 411.18 1 0 0.30 40 0 9.19 0.23 cl 
1358 413.92 9 0 2.74 40 6 10.73 2.10 sl 
1368 416.97 10 0 3.05 40 7 7.93 2.33 md 
1378 420.01 10 0 3.05 40 7 7.93 2.33 md 
1388 423.06 10 0 3.05 38 7 10,56 2.40 md 
1394 424.89 6 0 1.83 34 4 11.69 1.52 md 
1398 426.11 4 0 1.22 37 3 2.33 0.97 C.K 
1408 429.16 10 0 3.05 32 8 5.77 2.58 ves 
1416 431.60 8 0 2.44 32 6 9.41 2.07 ves 
1418 432.21 2 0 0.61 32 1 8.35 0.52 fs 
1422 433.43 4 0 1.22 32 3 4.71 1.03 fs 
1428 435.25 6 a 1.83 32 5 1.06 1.55 vcs 
1438 438.30 10 0 3.05 30 8 7.92 2.64 vcs 
1439 438.61 1 0 0.30 30 0 10.39 0.26 ves 
1444 440.13 5 0 1.52 30 4 3.96 1.32 lost 
1448 441.35 4 0 1.22 30 3 5.57 1.06 ves 



14501 441,96 2 0 0.61 26 1 9.57 0.55 vcs 

1450 0.5 44t.97 0 1 0.01 26 0 0,45 0.01 cQ·al dun , 

1458 444AO 7 12 2A3 26 7 1.83 2.18 \lCS 

1462 445.62 4 0 1.2.2 3,0 3 5.57 1.06 cs 

1464 446 .. 23 1 2 0 0,61 30 1 8.78 0.53 IJC·S 

1468 447A5 4 0 1.22 30 3, 5.S1 1.06 :vfs 
1475 449.5$ 7 0 2.13 30 6 0.75 1.85 vfs 
1478 450.49 3 0 0;91 31 2. 6.86 0.78 vcs-c~ 
1488 453.54 10 Q 3.05 34- S 3.4$ 2.53 I,IC;S 

1493 455.07 5 0 1.52. 34 4- 1 . .74- 1.26 vcs-cg 
i 

1498 458.59 5 0 1.52 38 3 1,1.:28 1.20 vfs 
1508 459:64 10 0 3.05 38 7 10.56 2.40 ves 
1518 462;69 10 0 3;05 30 8 1 .. 92 2J14 vos 
1522 463.91 I 4 0 1 .. 22 30 3 5.51 1.06Jmd 
1528 465.73 6 0 1.83 30 5, 2.35 1.58 'cs 
1538 468.78 10 , 0 3,00 28 B 9,95 2 .. 69 (;$ 

1542 470.00 ' 4\ C 1.22 35 3 3.32 1.00 1IC.S 

1543 470;31 1 0 0,30 35 0 9.B3 0.25 vfs 
1548 41'1.83 5, 0 1.52 35' 4 L1:5 i.25 YC$-~liL ... 

1558 474,88 10 a 3.05 35 a 2.30 2.50 vcs ..... cg 
'. 

. ,. 

1564 476.71 6 0 1.83 
, 35: 4 10.98 1 1.50 vos ..... ~ 

1568 471.$$ 4 0 1.22 26 :3 1.1:4 1.10 vC$ .. 

, 

1574 
, 

479.76 6; o· 1.83 2.3 5 6.28 1.68 .V(;S-og .' 

1578 4130.97 4 
, 

0 1.22, 30 3'1 5.,51 1.06· fs 
158a 484:02· 1.0. . 0 ·3J)5 34 a 3.4a 2 .. 53 vTS; 

1594 485.$5 6 0 1.83 34 4 11.69 1.52 fs 
1598 487,07 4 0 1.22 40: 3. 0.77 0.9S \res .. 

1600 48U$8 .2 0 !, 0.61 40 1 6.:39 0.47 vc:s; 
1601 487.98 1 0 0.30 40 0 9.19 0.23 md 
1602 488.29 1 0 0.30 40 0 9.19 0.23 ves 

1608 490.12 6 0 1.83 40 4 7.16 1.40 vfs 

1618 493.17 10 0 3.05 40 7 7.93 2.33 md 
1628 496.21 10 0 3.05 35 8 2.30 2.50 sf 
1631 497.13 3 0 0.91 35, 2. 5.49 0.75 sl 
1635 11 498.63 4 11 1 .. 50 32 4 2.03 1.27 md 
1636 498.65 0 1 0.03 32 0 0,85 0,0.2 coalbri : .... 

1638 499.26 2 1 0 .. 63 32 1 9.20 0..54 md • 

1646 501.70 8 0 2.44 32 6 SAl 2.07 md 
1648 502.31 2. 0 0.61 32 1 8.35 0.52 c3rn.md(dk$h) 
1658 505.36 10 ° 3.05 32 8. 5.17 2.58 md 
1668 508.41 10 0 3.05 30 8 7.92 2.64 vfs .. 
1678 511.45 10 0 3.05 37 7 11.84 2A3 vfs .... 

1684 513.28 6 0 1.83 35 4 10.98 1.50 vfs 
1688 514.50 4 0 1.22 35 3 3.32 1.00 vfs 
1691 515.42 3 0 0.91 35 2 5.49 0.75 fs 

•••• 

1698 517.55 7 0 2.13 35 5 8.81 1.75 cg 
1708 520.60 10 0 3.05 35 8 2.30 2.50 cg 
1718 523.65 10 0 3.05 35 8 2.30 2.50 cg 
1728 526.69 10 0 3.05 35 8 2.30 2.50 ~ 
1738 529.74 10 0 3.05 35 8 2.30 2.50 q 
1748 532.79 10 0 3.05 35 8 2.30 2.50 cg 
1158 535.84 10 0 3.05 35 8 2.30 2.50 cg 
1768 538.89 10 0 3.05 35 8 2.30 2.50 cg 
1772 540.11 4 0 1.22 35 3 3.32 1.00 ~ 
1775 541.02 3 0 0.91 35 2 5.49 0.75 cg 



1776; 6 541.48 1 6 0046 27 1 4.04 0041 fs 
1777 6 541.78 1 0 0.30 27 0 10,69 0.,27 coal brio 
1778 541',$3 0 6 OJ5 21 0 5,35 0·.14 siderite 
1784 543.76 : 6 0 1.83; 27' 5 4.15 1..63 md tJ 
1785' 544.07 1 0 0.30 

, 
27 0 101;69 027 coal dull : 

n86 6 544.53 1: 6 0.46 27, 1 4.04 0.41 md 
1788 , 544.,9$ 1 6 , 0.46 35 1 2 . .74 0 .. 37 md 
1798 54B.03 10 0 3.05 35 8.: 2.30 ,2.50' md 
1802 6 549AO 4- 6 t .37 35 3: 8.23 1.12 md ! 

1803 549.55 0 6 0,15 
, 

35 0 4 .. 91 0<12 :¢~rb,md t) 
1808 551.08 51 0 1.52 35 4 1..15 12~ md 
t81S 554.13 

, 
10 0 3.05 , 35 8 2.30 2.50 md , 

1823 555 ... 65 5 i. 0 1 1.52 35 4- 1.15 1.25 md 
1826 556.56 3 0 0.91 35 2. 5,.49 0'.75 ':md 
1826 7 656.74 1 0 7 DolB 35 0 5.73 0.15 ¢,oaldull:bri 1:1 : 

1826 9' 556.79 0 2 0.05, 35 0 1.64 0.04- tuff 
1827 556.87 0 3, 0.08 35 0 2,46 0.06 '.coal. brio , 

1828 557.17 1 0 0.30 33 0, 10.06, , 0~26 md 
1833' 558.70 5 0. 1.52 33 4 2 .. 32 , 1.28 ,.I11l.a '. , 

1833 6 558.85 0 5 0015 33 Q 5.03 0.13 'md 
18313 560.22 4 6 1.37 33 3 9.29 , 1.15 vis 
1:840 S$Q.a3 .2 0 0;f)1 33 1 8.13 0.5l \lfs 
1842 561.44 2 0 0.61 33 1 8J3 , 0.51 s1 
H346 , 56Vi6 .4 0 1,22 331 3 ' . 428 1.0'2 Ii'lQ 
1848 ·56'3.2.7 ,2 0 , 0 .. 6t 33 1 BJ3 0.51 as 
1850 563.88 2: 0 0..131 28 1 9.19 0 .. 54 md : 

1851 6; 5$4,34 t 5 0.46 28 1 3.89 OAO 'carb.md 
1852 564.49 0 (3 0.15 28 O. 5.:10 ! 0,13 coaldlJll 
1853.: 564.79 t 0 0.30 28'. 0 10 .. 60 0.27 .$arb.md 

"1855 ····565.40 
, 

2 
.... pI .. 

0.61 28 1 9.19 0.54 mq 
1856 565.71 1 0 0,30 28 o!. I·QAS()' ; Q.,27 p·Qalbri. •• 

1856 6 565.86 0 a OJ5 2.8 0 5.30 0013 cs'h 
';' 

1857 566.01 0 6 0.15 28 0 5'30 OJ.3 carbmd 
•• 

: 

1858 566.32 1 0 0.30 28 0 10.60 0.27 'md .; 

1858 6 566.47 0 6 0.15 28 0 5.30 0.13 carbmd(dksh) 
1858 9 566.55 0 3 0..08 28 0 2.65 0.07 csh 
1860 566.93 1 3 0,38 28 1 1.24 0.34 caromd{dksh) .... 

1865 568,45 5 0 1.52 28 4. 4 . .98 L35 md 
1865 6 508.60 0 6 0.>15 28 0 5.30 OJ3' csh ..... 1; 1866 3 568.83 0 9 0.23 28 0 7..95 0.20 <:oalduH:bri. 1: 1 . .. 
1867 3 569.14 1 0 0.30 28 0 10.60 0.27 earn.md 

c 

1867 6 56.9.21 0 3 0.08 28 a 2.65 0,07 coal brio I 1867 9 569.29 0 3 0.08 28 a 2.65 0.07 carb.md 
1868 569.37 0 3 0.08 28 0 2.65 0.07 csh 

-:-

1868 9 569.60 0 9 0.23 28 0 7.95 0.20 md 
O.SCJ 

1868 11 569.65 0 2 0.05 28 0 1.77 0.04 csh 
1.3 

1869 1 569.70 0 2 0.05 28 0 1.77 0,04 tuff .. I 1869 1.5 569.71 a 1 0.01 28 0 0.44 0.01 coal brio 
1869 2 569.72 a 1 0.01 28 a 0.44 0.01 md 
1869 6 569.82 a 4 0.10 28 0 3.53 0.09 coal brio 
1870 569.98 0 6 0.15 28 a 5.30 0.13 coal dull:bri. 1:1 \11 



570043 1 6 0.46· 281 1 
I 

3 . .89 OAO mel 1871. 6 
1872 ·570.59 0 6 0.15 281 0 5.30 0.13, lost 

1878 572.41 6 0 1.83 281; 5 357 1.61 ms 

t882 573.63 4 a 122 35 3 3.32 t.OO ma 
1888 

, 

575.46 6 0 1.8a 35 4 10.98 , 1.50 md I 

189'8 578.51 10 0 , 3.05 35 8. 2 .. 30 ' 2.50 md 
1907 581.25 9 0 2.74 35 7 4.47 2.25 md 
1908 581.56 1 0 0.30 35 0. 9.83 0.25 md 
1914 583.39 6 0 l.83 35 4 10.918 1;.50 md 
1918 584.61 4 0 1.22 35 3 3.32 1:.00.mcl 
1923 586.13 5 0 1.52 38 3 li1.28 1.20limd 
1928 587.65 5 0 1.52 38 3 11.28 .1.20 md 
1930 588.26 2- 0 0.61 38 1 6.91 i 00,48 md 
1931· 5S8.57 I 0 0.30 as 0 9A6 0.24 md 
1938 590.10 '7 0 2.13 'I 38. 5 6019 t.u.S md 
H~47' 593.45 , 9 0 2.14 38 r 1.11 2,.16 ·md , 

1948 ~93.15 1 0 0.30 '. 3:8 0 9,46 
, 

0.24 sarb.md 
1949 594.06 1 0 0.30 31 0 10.29 0 .. 26 csllmd 
1958 $96.80 9 0 I 2.14 31 7 857 2.35 md' .. , 

1968 51:19.85 10 0 3.05 31 8, £.86 2 .. 61 md 
1913 60U11 I 5 0 1.52 , 31 4 3,43 1,31 md I 

li976 602.28 3 0: 0'.91 31 2 6.136 0]8 rod 
1918 602.89 2 0 0.61 31 1 8.57 0 .. ,52' md 
1985 6 605.18 7 6 2.29 33 6 3,48 1.92 51 
1989 606.25 3 6 1.07 33 2 11.22 0.89 sl 
1991 6 607.01 I 2 6 0.76 45 1 9.21 054 vfs 
1993 6 607.62 2 0 0.61 30 1 B.78 0.53 'md 

1994 607.77 0 ij 0.15 30 0 5.20 0.13 sl 
19914. 0, ..... ·607.92 0 6 0.15 30 0 5.20.1 0.'13 csh 
1995 608.08 0 6 0.15 30 0 5.20 0.13 coal dull 
2000 609.60 5 0 1.52 30 4 3.96 1.32 md 
2008 612.04 8 0 2.44 30 6 11.14 2.11 md 
2014 6. 614.02 6 6 1.9S 30 5 7.55 1.72 51 
2016 6 614.63 2. 0 0.6t 32. 1 a.35 0 .. 52. carb.md > 
2016 10 614.73 0 4 0.10 ; 32. 0 3.39 0,09 co::!l duU .... ..... 

) " 201'7 814.78 0 .2 0;05. 32 0 1.70 0.04 c:sh 
2018 615.09 1 0 0.30 32 0 10018. 0.26 carb.md 

: ... 

2018 :.3 615.16 ° 3 0,08. 32 0 2.54 0.06 carb.md 
2018 6 615.24 0 3 0.08 32 0 2.54 0.06 csh ... 
2018 9 615.32 0 3 0.08 32 0 2.54 0.06 coal dull .. 
2019 615.39 0 3 0.08 32 0 2.54 0.06 coal. dull:bri. 1:1 ... 

2019 3 615047 0 3 0,08 32 0 2.54 0.06 tuff .. ...... h 2019 9 615.62 0 6 0.15 32 0 5.09 0.13 coal brio 
• 

2020 6 615.85 0 9 0.23 32 a 7.63 0.19 coal dulf:bri. 1: 1 

7 

2021 4 616.1 ° a 10 0.25 32 0 8.48 0.22 csh 
2024 4 617.02 3 a 0.91 32 2 0.53 0.78 carb.md 
2024 8 617.12 0 4 0.10 32 0 3.39 0.09 coal brio ... 

2025 6 617.37 0 10 0.25 
~-

32 0 8,48 0.22 csh 
2025 11 617.50 0 5 0.13 32 0 4.24 0.11 carb.md 
2026 9 617.75 0 missing coal (test) 

I 
10 0.25 32 0 8.48 0.22 l 

2027 2 617.88 0 5 0.13 32 0 4.24 0.11 carb.md ~. 

2028 --
618.13 0 1U U.L!) 32 ~ 8.48 -~ md 

... .~ ..... 

2029 618.44 1 a 0.30 32 a 10.18 0.26 md . 

2033 619.66 4 0 1.22 32 3 ·4.71 1.03 carb.md 
2037 620.88 4 ° 1.22 32 3 4.71 1.03 md 



2037 6 621.03 0 6 0.15 I 32 0 5,09 0.13 carb.md 

2038 .621.18 0 6 0.15 1: 32 0 5.09 0,13 csh 
2043 622.71 5 0 1.52 30 4 3.96 1.32 carh.md 

2{)44 623.01 1 ° 0.30 30 0 10.39 0,26 vfs 
2048 624.23 4 0 1.22 30 3 5.57 1.06 carb.md 

2048 6 624.38 0 6. 0.15 30 0 5.20 0.13 carb.md 

2049 624.54 a 6 0.15 30 0 5.20 O. t3 coal dull 

2053 625.75 4 ° . L22 30 3 557 1.06 md 

2055 , 62.6.36 2 0 0.61 30 1 8.78 0.53 carb.md 

2058 627.28 3 0 0.91 30, 2 7.18 0.79 md 
2060 627.89 2 0 0.61 33 1 8.13 . 0.51 md 
2061 . 6 628.35 1 6' 0.46 33 1 . 3.1 0 .• 0.38 carb.md 
2062 628.50 0 6 0.15 33 0 5.03 0.13 coal dull 
2062 4 628..60 o. 4 0,10 • 33 a 3.35 0.09 csh 
2062 8 628,70 0: 4 0..10 '! 33 0 3.35 0.09 coal du:U : 

2063 628.80 . 0 4 0,10 33 0 3.35 0.09 coal brio 
2066 629.72 3 0 0.9t 33 2. 6.t9 0.77 carb.md 
2066 6 629.87 0 6 0.15 33 0 5.03 

, 
0.13 .csh 

2067 630.02 0 6 0,15 33 0 5.03· 0.13 carb.md 
2068 630 .. 33 I 0 0.30 33 0 10.06 0.26 missing coal (test) 
2070 630.94 2 0 0.61 33 1 8.13 0.51 carb.md 
2012 631.55 2. 0 0.51 33 1 8.13, 0.51 51 
2077 6 633.22 5 6 ;i 1.68 33 4i 7.35 . 1.41 md 
2.078 633.37 o. 6: 0.15 33 0 5.03 0.13 coal btl. 7~ 
2078 6 533.53 0 6 0.15 33 0 5.03 0.13 coal brio 
2079 6 633.83 . 1 0 0.30 33 0 10.06 0.26 csh 

N 
2082' 534.59 2 6' 0.76 . 33 21: 1.16 0.64 51 
2082 5 634.72 0, 5 0.13 33 0 4.1:9 0.11, csh 

, 

2082 10 634.85 .. 0 5 0.13 33: 0 4.19 0.11 coal dull 

~ 2083 . 634.90 0 2 0.05 33 0 1.68 0.04 md 
,;1 . ~ " 

2083 10 635.15 0 10 0.25 33 0 8 .. 39 0 .. 2.1 coal brio '2A·7 2084 8 635.41 0 10 0.25 33 0 8.39 0.21 coal' dull:bri. 1: 1 
2085 4 635.61 0 8 0.2.0 33 a 6.71 0.17 Icoal brio 
2085 6 635.66 0 2 0.05 33 0 1.68 0.04 coal dull 
2085 8 635.71 0 2 0.05 33 0 1,68 0,04 md 
2086 4 635.91 0 8 0.2.0 33 a 6.71 0.17 tuff 

.. ~. 2087 2 636.17 0 10 0.25 33 0 8.39 021 mis-sinK coal (test) 
2088 636.42 0 10 0.25 33 0 8.39 0.21 csh 
2089 636.73 1 0 0.30 35 0 9.83 0.25 csh 
2090 637.03 1 0 0.30 35 0 9.83 0.25 md 
2098 639.47 8 0 2.44 33 6 8.51 2.05 sl 
2103 640.99 5 0 1.52 33 4 2.32 1.28 sl 
2105 641.60 2 0 O.Bl 33 1 8.13 0.51 coal brio Ij\ 
2106 641.91 1 a 0.30 33 0 10.06 0.26 csh 
2106 6 642.06 0 6 0.15 33 0 5.03 0.13 carb.md 
2107 642.21 0 6 0.15 33 0 5.03 0.13 coal brio 
2108 642.52 1 0 0.30 33 0 10.06 0.26 md 
2110 643.13 2 a 0.61 30 1 8.78 0.53 md 7% 2110 2 643.18 0 2 0.05 30 a 1.73 0.04 coal dull 10 
2110 5 643.26 0 3 0.08 30 a 2.60 0.07 coal dull:bri. 1:1 

:;tt: 2110 8 643.33 a '1 0.08 30 0 2.60 0.07 tuff v 

2114 644.35 3 4 1.02 30 2 10.64 0.88 coal brio r 

2114 4 644.45 0 4 0.10 30 0 3.46 0.09 coal dull:bri. 1: 1 
2114 11 644.63 0 7 0.18 30 0 6.06 0.15 coal brio 
2114 12 644.64 0 1 0.Q1 30 0 0.43 0.01 tuff 



2115 12 644:94 1 0. 0.,.30 30 0 10.39 0..26 Icoal brio 
2:1113 644.96 0 1 0.01 301 0 0.43 0.;0.1 '~uff 

2116 • 6 645.11 Q 6 0.15 30 0. 5.20 0..13 coal' hri. 
2117 :3 646.34 a 9 0.23 30 0. 1.19 Q,20 csh 
2118 645.57 0 9 0.23 30 0 7.79 0 .. 20 coal brio I 

2120 8 646.38 2 8 0.81 30 2 3Jl 0..70 coal brio 
2121 646,48 0 4 0.10. 30 0 3046 0.09 ',cQaJ d.uB 

2121 11 646.76 0 11 028 30 0 9,53 0.24 coal brio 
2122 646}9 0 1 

, 0.03 30 0 0.87 0.02 t,y,ff j 
212:3 647.09 1 0. 0.30 30 Cl 10.39 0.26 c!l.al brio 
2123 6 ,647.24 0" $ 0.15 30 0, 520 0.,13 tuff .• 

: 

2125 647.70 1 6 0..46 ' 30 1 3.59 0..40 coal. brio JJ 

2125 8 647.90 0 8 0.20. 30 0 6.93 0.18 coal dull;bri. 1: 1 ~ 
2126 648.00 0 4 0..10 30 0 3.46 0.09 c$n V) 

2126 10 648..26 0, 10 0.2.5 30 0 8.66 0.22 coal brio 
. 
~ 212.7 3 648.39 0 5 0,13 30 0 4.33 0.11 coal dull:bri. 1;1 

.0 
2127 6 648.46 . 0 3 0.08 30 0 2.60 0.07 coal brio Z 
2128 648,61 0 6 Q.15 30 0, 5.20 0.13 carb.md 
2129 648.92 1 0 0.30 33 0 10.06 I 0.26 coal dull:bri, 1:2 ~ 

, 

I 2129 1 648.94 0 1 0.03 33 0 0.84· 0.02 carb.md 
2129 6 649.07 0 5 0.13 33 0 4.19 0.11, coal duU:brl 2: 1 
2130 649.22 0 6 0.15 33 0 5.03 0.13 md 

L , 2130 6 649.38 0 6 0.15 33 0 5.03 0.13 coal' duU:bri. 1:1 
2131 649.53 a 6 0.15 33 0, 5.03 Q.13 csh 
2133 650.14 2 0 0.61 33 1 8.13 I 0.51 carb.md 
2137 651.36 4 0 1.22 33 3 4.26 1.02 lost f\ 
2138 5 651.79 1 5 0.43 33 1 2.26 0.36 md 
2138 6 651.81 a 1 0.03 33 0 0.84 0.0.2 coal brio 
2.139 6 652.12 1 0 0.30 33 0 10.06 0.26 csh 
2139 9 652.20 0 3 0.08 33 a 2.52,. 0,06 tuff 
2141 652.58 1 3 0.38 33 1 0.58 0.32 coal dull:bri 1:1 
2141 6. 652.73 a 6 0.t5 33 0 5.03 0.13 caro.md \V 2143 3 653.26 1 9 . 0.53 33 1 5.61 0.45 Goal d\Jl!:bri 1: 1 
2143 6 653.34 a 3 0,08 33 a 2.52 ...Q,06 ,csh 
2147 6 654.56 4 0 1.22 33 3 4.26 1.02 vfs 
2149 6 655.17 2 0 0.61 32 1 8.35 0.52 vfs 
2154 6 656.69 5 0 1.52 32 4 2.88 1.29 sl 
2156 6 657.30 2 0 0.51 32 1 8.35 0,.52 md 
2157 6 657.61 1 0 0.30 32 0 1O.t8 0.26 q~rb;md 

••• 2159 6 .658.2.2 2 0 Q.61 32 1 8.35 0.52 sl .... 

2161 6 658.83 2 0 0.61 32 1 $,35 0.52 vfs ••• 

2167 8 660.70 6 2 1.88 30 5 4.09 . 1.53 vfs '. 
.. 

2173 8 ·662.53 6 0 1.83 30 5 2.35 1,58 vfs 
2178 663.85 4 4 1.32 30 3 9.03 1.14 sl .'. 

2188 666.90 10 0 3.05 30 8 7.92 2.64 md '. 
2189 4 667.31 1 4 0.41 30 1 1.86 0.35 md 
2189 6 667.36 0 2 0.05 30 0 1.73 0.04 coal bri.tuff band 
2191 6 667.97 2 0 0.61 30 1 8.78 0.53 md 
2193 668.43 1 6 0.46 30 1 3.59 0.40 carb.md 

~ 

2193 6 668.58 0 6 0.15 30 0 5.20 0.13 coal dull 
If' 

2194 6 668.88 1 0 0.30 30 0 10.39 0.26 csh 
2196 669.34 1 6 0.46 30 1 3.59 0.40 coal dull:bri. 1:2 
2196 6 669.49 0 6 0;15 30 a 5.20 0.13 md 

, 
2197 669.65 a 6 0.15 30 0 5.20 0.13 carb.md 
2198 669.95 1 a 0.30 30 0 10.39 0.26 md 



2198 6 67Q.10 
, 

0 6 0015 
2199 670.26 0 6 0.15 
2199 3 670.33 0 3 0.08 

2200 9 670.79 I 6 0,46 
2201 610.86 0 3 0.08 
2.203 671.47 2 0 0.61 
.2206' 672; .. 39 3 : o . 0 .. 9'1 
2206 1 -fi12.41 0 1 .. 0.0.3 

.. -
2206 2 672.44 0 1 U.UJ 

2207 672.69 0 10 0.25 
2208 673.00 . 1 0 0.30 
2210 673.61 2 0 0.61 

2215 815.13 5 0 1$2 
2218 676.05 3 0 0.91 
2222 61727 4 0 122 
2226 678.48 4 0 1.22 
2.228 67,9;09 2. 0 0.61 
2238 682.14 10 () 3.05 
2243 683.67 5 0 1!.52 
2248 685.19 5 ;, 0 1.52 . 
2.253 686.71 5 I 0 1.52 : 

.2255 68J,32 .2 0. 0.61 
2258 688.24 3 0 0.91 
22651 690.37 7 0 2.13 
2268· , 691~ .29 3 0 0.91 
2275 693.42 7 Q 2.13. 
22.78 694.33 ':l o • 0.91 ",. 

2280 694.94 ,: 2 0 0.61 
2282 695.55 2 0 0.61 
2288 697.38 6 0 1.83 
.2294 6 699.36 6 6 1.98 . 
2295 699.52 0 6 0.15 
2298 700.43 3 0 0.91 
2301 701.34 3 0 0.91 
2308 703.48 7 0 2,13 
2318 706.53 10 0 3.05 
2321 707.44 3 0 0.91 
2328 709.57 7 0 2.13 
2332 710.79 4 0 122 
2338 712.62 6 0 L83 
2340 6 713.38 .2 6 0.76 
2341 7t3.54 0 6 0.15 
2348 715.67 7 0 2.13 
2349 715.98 1 0 0.30 
2356 718.1 J 7 0 2.13 
2358 718.72 2 0 0.61 
2362 719.94 4 a 1.22 
2358 721.77 6 a 1.83 
2373 723.29 5 a 1.52 
2375 723.90 2 0 0.61 
2378 724.81 3 0 0.91 
2381 6 725.88 3 6 t .07 
2382 726.03 0 6 0.15 
2385 726.95 3 0 0.91 
2388 727.86 3 0 0,91 

30 a 5.20 
30 0 5.20 
30 0 2.60 

30 1 3.59 , 

30 0 2.00 
30 1 8.78 
30 2 7.18 

•. 30 0 0.87 
'30 0 O..§7 
30 0 8.66 
30 0 10.39 
30 1 8.78 
30 4,. 3.96 : 
30 2' 7.18 
30 3 5.57 .. 

34 
.., 

3.79 oJ 

34 1 7.90 
34 8 3.48 
33 4 2.32 
33 4 2 .. 32 
30 4 3.96 
30 I. 8]8 
30 2 7.18 
30; 6 0.]5 
30 2 7.18 
30 6 0,75, 
30 .2 7.18 
32 1 8.35 
32 1 8.35 
32 5 1.06 
30 5 7.55 

, 

30' 0 5.20 
30 2 7.18 
30 2 7.18 
JO 6' 0.15 
32 8 5.17 
32 2 6.53 
32 5 11.24 
3.2 3 4.71 
32 5 1.06 
32 2 1.44 
35 0 4.91 
35 5 8.81 
35 0 .9.83 
35 5 8.81 
35 1 7.66 
35 3 3.32 
35 4 10.98 
35 4 1.15 
35 1 7.66 
35 2 5.49 
35 2 10AO 
35 0 4.91 
35 2 5.49 
35 2 5.49 

0.1,3 
0.13 
0.07 

OAO 
0;07 
0.53 
0.79 
0,02 

~.O2 
0.2.2 
0.26 
0.53 
1.32 
0.79 
1.06 
1.01 
0.51 
2.53 
1,28 
1.28 
1.32 
0.53 
0.79 
1,85 
0.79 
1',85 
0.79 
0.52 
0.52 
1.55 
1.72 
0.13 
0.79 
0.79 
1.8.5 
2.58 
0.78 
1.81 
1.03 
1.55 
0.65 
0.12 
1.75 
0.25 
1.75 
0.50 
1.00 
1.50 
1.25 
0.50 
0.75 
0.87 
0.12 
0.75 
0.75 

tuff 
coal brio 
coal dull 

md 
carb.md 
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lost 
vfs 
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sl 
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2390 72847 • 2 a !151 35 1 : 1,66 1 O.5(l 51 .... 
2392 72908 2 a 0.61 35 1 7.66 0.50 md 

2392 6 72923 O. 6 0.15 35 0 4.9 r 0,12 siderite 

2395 730.00 2 6 0.76 35 2 0.57 0.62 csh •• 

2395 ! 730.02 0 1 0.03 35 0 0.82 0.02 tuff 
2396 730.30 0 11 0..28 . 35 0 9.01 0.23 carb.md 

2396 2 730.35 0 2 0.05 35 ° 1.64 0.04 tuff 

2397 730.61 0 10 0.25 35 0 8..19 0.21, coal brio 't 
2398 730.91 1 a 0.30 35 a 9.83 0,25 coal dull:bri 1:2 

2398 6 731.06 0 6 0.15 35 0 4.91 0.12 csh 

2399 2 731.27 0 8 ' 0.20 35 0 6.55 0.17 carb.md 
I 

2400! 73152 0 10 0.25 35 0 8. 19 .' 0.21 coa! dultbri. 1; 1 .. ,~., 
2.400 4 731.62 0 4 0.10 , 35 0 3.28. 0.08 coalduH ( if' ( ) 

2401 8 132.03 1 ' 4 • OAI! 35 1 1.11 0.33 coall dull:bri 1:2 '---- / 
/ . 24Q2 2 732.18 o . 6 0.15 35 0 4.91 0.12 . ooal bri .. "1 .. , 

2402 6 732.28 O. 4 010 35 0 3.28 0.08 carb.md 
2.403 ' 732..43 Q 6 0'.15 35 0, 4:.91 0.12 csh 

\::)i 
~ '. 

2403 6, 732.59 0 6 015 35 0 4 .. 91 O,l'Z. carb.rnd } . 

2404 732.74 0 6 0.15 35 0 4.91 0.12 coal dull 
2405 733,04 1 0 0.30 35 0 9.83 0.25 coal dull:bri. 1; 1 
2406 733.35 1 0 030 35 a 9.83 0.25 coal brio I .• 

2406 6 733.50 , 0 6 0.15 ' 35 0 491 0.12 coal dull:bri. 1: \ 'r 2408 733.96 1 6 046 35 1 2.,]4 • 0.37 coal brio p:.. ..... 
2409 2 734.31 1 2 036 35 0 11.47 0,,29 cQal d~.U:gri. 1: 1 ~ { 

2409 8 734.47 0 6 OJ5 35 0 4.91 0.12 tuffisiderite) 
2410 1 734.59 0 5 0 .. 13 35 a 4.10 . 0.10 coal, dull 
2410 2 734.62 0 1 0.03 35 0 0.82 0,02 coaly sh 
2410 3~ 734.64 . 0 ! 0.03 35 0: 0.82 Q,02 coal dull 
2411 3 734.95 1 0 0.30 35 0 9.83 0.25 cl. carbo 

.', 2411 6 735.03·' 0 3 0,08 35 a 2A6 0.06 coal bri & dull (4:1) 
2411 10.5 735.14 0 5 0.11 . 33 a 3,77 0.10 coaly sh & coal dull (4:1) r 
2412 1 735.20, 0 3 0.06 ' 33 0 2.10 0,05 coal bri . 
2412 7 735.36 0 6 0.15 33 0 5.03 0.13 coaly sh & coal dull (5:1) 
2412 10 735.43 0 3 0,08 33 0 '2.52 0.06 coa.1 duU(4). bri,(2). cI camoO) , 
2413 a 735A8 0 2. 0.05 33 0 1.68 . 0.04 coalv sh .. 
2413 4 735.58 0 4 0.10 33 0 3.35 0,09 Wff 

••• 2414 2 735.84 0 10 0.25 33 0 8.39 0.21 cl. carbo 
2414 9.5 736.03 0 8 0.19 33 0 6.29 0.16 coal bri & dull (3: 1 ) 
2415 8 736.30 0 11 0.27 31 0 9.00 0.23 tuff 
2426 8 739.65 11 0 3.35 31 9 5.15 2.87 silt, inter-ca. w/h sst 
2428 3 740.13 I 7 0.48 35 1 3.56 OAO sst.fi. interca. Clayst 
2438 11 743.38 10 8 3.25 35 8 8.85 2.66 silt, partly interca. w/h sst < 
2441 9 744.25 2 10 086 35 .., 

3.85 0.71 cl. carbo L 

2442 3 744.40 0 6 0.15 35 0 4.91 0.12 coaly sh top of(#6 s~am) t· .~ 

2442 4.5 744,44 0 2 0.04 35 0 1.23 0.03 cl, carbo ..... 
2443 3.5 744.72 1 1 0.32 35 0 rO.24 0.26 coal b6 & duU{3:l) .. 

2443 7 744.80 0 4 0:09 35 0 2.87 0,07 coalsh >' 2444 6 745.08 0 11 0.28 35 0 9.01 0.23 coaly sh& coal dull (5:1) 
2444 10 745.19 0 4 0.10 35 0 3.28 0.08 tuffsideritlc '\0 
2445 1 745.26 0 3 0.08 35 0 2.46 0.06 coal dull.& Coaly sh U:2) :;:i 

2446 11 745.82 1 10 0.56 35 1 6.02 0.46 coal bri& dull (2: 1 ) .. ::) 
2447 0 745.85 0 1 0.03 35 a 0.82 0.02 d, carbo w/h coaly sh 
2448 3 746.23 1 3 ·0.38 35 1 0.29 0.31 coalbri & dull (4:1) 
2448 9 746.38 0 6 0.15 35 0 4.91 0.12 cl. carbo 
2449 2 746.51 0 5 0.13 35 0 4.10 O.fO coal dull J 
2454 0 747.98 4 10 1.47 35 3 11.51 1.21 cl. carbo 

.: 

2465 0 751.33 11 0 3.35 45 7 9.34 2.37 sirt partly interca. w/h sst 
2466 1 751.66 1 1 0.33 39 0 10.10 0.26 sst fi 
2475 0 754.38 8 11 2.72 39 6 11.15 2.11 cI dark gray 


