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All the sampling was oarried out underground 

100 

in the workings of Goliath Cement Co. and ~aamanite 
Shale Oil Co. l'lans of the mines showing the pOtl1t1on 
and number of each sample are appended. The pos1tions 
of the samples were determined with the idea of spreading 
them throughout the mines as far as possible, with 
particular rec;ard to the newer workines. Some of the 
older workings were either water-logged. fallen in. 
or tilled up with mullock and in thea. aampling could 
not l·e undertaken. 

( 1 ) tJ:LAlli,C~EHIS'.qCS OF TIlli SlWil 

Generally it may be said that the Taemanite shale 
seam is made up of three bands or beds the upper and 
lower one. of which are shale, While the middle band is 
more in the nature of a Il1Udstone. The three bands contain 
Taamanite spores but the quantity of spores in each 
secUon varies. 'rhe top shale ill the richest in spores 
and, therefore, in oil yiold, while the illiddle mUdstone 
band is by far the poore6t. 

The two shale bandit, which are somewhat arenaoeous, 
proved rema1'ka.bly tough to break when dry thus differing 
from the IIlUdstone band, which is harder and slightly 
brittle. Distributed sporadically through the se~~, 
small waterworn pebbles of quartzite are ocoasionally 
found. The .. are usually up to three inches in 
diameter, but often are six inches and occasionally 
are of the dimensions of boulders the largest of which was 
}O inohes in diameter. In places, partioularly, towards 
the top of the sea@ or L~~ejiately above it, the pebbles 
become Blore ooncentrated and the rock ascumes the nature 
of R oonglomerate. 

Partings, along which the shale breaks awa::r, 
generally occur at the top and the bottom of the seam 
respeotively. At times the positions of the partings 
differ slightly from the above ar!d it is then found that 
they 1118.1 y be a few 1mb. above or below the top and/or 
the bottom of the seam. For instance, in the Tusma.nite 
Shale Oil Co I s Mine, portion of the lower shale has been 
extraoted from a parting now represented by the mine floor. 
Below the floor some three to six inohes of poor shale 
has been left, and this gradually me~ges into the under­
ly1Dg mUdstone. Other partings separate the middle 
band trom the two shale bands. 

The dip of the seam is generally evan and gradual 
but here and there some of the underlying mudstone 
projeots into the lower portion of the seam, thus 
produoing an uneven tloor in these places when m.ined. 

~ .small faults and several larger ones traverse 
the seam. 

The latter introduce displacements from one foot up 
to .. eoty teet, thereby adding to the difficulty of 
world.n&. 

:rhe tollowing table shows the average thickness of 
the seam in each mine together with those of its 
component parts. 



TABLE I. 

Section of Seam Sample Reg. Ash Sulphur Specific Thickne815 Oil ,yield 
No. No. ,)er cent per cent Gravity ft. ina. (deduced from 

ash content) 
Gala. per ton 

'-.~-'.---- -.-- - .~~~.-------- ... ~~-.-- . ,,~ .. --- .. , .. -... --- "'"--. ---""'--
fop shale IC 837 70.10 2.35 1.90 2 0 H.8 
Jliddle Band IE 759 91.00 2.64- 2.49 1 2 6.3 
Bottom Bhale IA 814 79.40 2.86 2.21 2 0 25.4 

Top and 
1I0t'\oa shale 2.62 2.06 4 0 34.4 

Whole .eam 2.63 2.15 5 2 27.0 

Top ahale 20 768 73.76 2.70 1.95 2 2 36.7 
Middle band 2B 760 92.76 2.59 2.42 0 11.25 3.6 
Bottom shale 2A 751 75.70 2.91 2.04 1 9.5 32.6 

Top and 
bottoa shale 2.80 1.99 3 11.5 34.8 

Whole seam 2.75 2.07 4 10.75 27.6 

fop ahale 30 836 72.48 2.24- 1.95 ., ".5 39.5 
If1dUe band 3D 761 90.74 1.28 2.41 1 1 6.6 
Bottom ahale 3A 752 75.aO ).08 2.04 1 11.5 32.4 

fop and 
bott~ sbal.e 2.67 2.00 3 11 35.9 

Whole seam 2.82 2.08 5 0 28.5 
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Table I cont'd page 2. 

Top shale 40 769 76 . 42 2.51 2.06 2 7 31.4 , I41d41e band 4B 762 90 . 94 2. 70 2.35 1 6 6.4 
I Bottom shale 4.A 753 75.10 2.86 2. 04 1 8 34.0 

, 
Top and 
boUom shale 2.65 2.05 4 3 32. 4 

Whole eam 2.66 2.13 5 9 24.9 

Top shale 50 770 76.80 2.48 2.04 2 6.5 30.4 
II1ddl. band 5B 763 89 . 86 2.66 2.47 1 7.5 8.0 
Bottom shale 5A 754 77.70 2.88 Eschka 2.07 1 9.5 28.4 

2.87 Fusion 
Top and 
bottom shale 2.65 2.03 4 4.5 29.6 

Whole seam 2.72 2.17 5 11.5 22.9 

Top shale 60 771 72.80 2.28 1.94 1 11 38. 9 
J41ddle band 6B 764 92 . 16 2.44 2.52 1 2 4.6 
Bottom shale 6A 755 77.70 2. 95 2.10 1 9.5 28.4 

Top and bottom 
shale 2. 62 2.02 3 8.5 33.6 

Whole se 2.57 2.14 4 10.5 25 . 4 

Top shtlle 70 772 65 .00 3.00 1.78 1 8 57.0 
ddl. band 7B 765 89.50 2.53 2. 42 1 5 8. 5 

BoUom shale 7A 756 77.00 2.88 2. 06 , 8 30.0 
Top and 
bottom shale 2.94 1.92 3 4 42 . 5 

'Whole seam 2. 79 2.07 4 9 30.6 
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fop shale 80 773 71.50 2.61 1.94 2 1 41.9 
tid41e band 8B 766 85.36 2.82 2.29 0 11.25 14.8 
Bottom alJale SA 757 84.62 2.69 2.24 2 0 16.2 

fop and 
bottom shale 2.65 2.09 4 1 28.4 

Whole seam 2.69 2.12 5 0.25 25.6 

fop alJale 90 774 65.20 2.47 1.83 1 6.5 56.5 
JI1d41e band 9B 767 89.00 2.58 2.45 1 7.5 9.3 
Bottom shale 9A 758 76.60 2.80 2.02 1 8.5 30.9 

Top and. 
bottom ahale 2.65 1.93 3 3 42.4 

Whol.e seam 2.62 2.10 4 10.5 29.6 

Top shale 100 839 65.84 2.30 1.82 1 7.75 55.0 
Middle band 10B 826 88.80 1.94 2.48 1 5.5 9.4 
Bottom shale 10A 815 76.40 2.71 2.11 1 8 31.3 

Top and 
bottom shale 2.52 1.97 3 3.75 42.2 

Whole Seall 2-31 2.12 4 9.25 30.5 

Top shale 110 840 76.20 2.« 2.07 2 11.5 31.7 
JI1d41e band 11B 827 90.10 2.81 2.56 1 0.5 7.6 
Bottom ahale 11A 816 75.60 2.77 2.09 1 8.75 32.9 

Top and 
bottom shale 2.56 2.08 4 8.25 32.1 

Whole seam 2.62 2.16 5 8.75 26.9 
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falle I, cont'4. pase 4 

fop 8hale 120 841 79.40 2.29 2.11 3 2.5 25.4 
1I1441e Mnd 12B 828 90.20 2.18 2.53 0 11 7.5 
Bottom shale 12A 817 75.30 2.92 2.09 1 8.5 33.6 

Top and 
bottom shale 2.51 2.10 4 11 28.2 

Whole 8eam. 2~44 2.11 5 10 24.4 

fop sbale 130 829 67.60 2.72 1.86 1 8.75 50.6 
tiUle baDd US 842 89.70 1.90 2.47 1 7 8.) 
Bottom shale 13A 818 77.70 2.68 2.12. 1 11 28.4 

fop and 
bottom shale 2.70 2.00 3 7.75 )8.2 

Whole aeam 2.42 2.14 5 2.75 27.7 

fop lIhale 140 843 74.40 2.14 2.00 2 0.25 35.5 
M1d.d.le b&D4 148 830 91.70 1.87 2.59 1 4.5 5.2 
Bottom 8hale 14.\ 819 81.00 2.84 2.25 2 3.25 22.3 

Top and 
boUom sbale 2.53 2.1) 4 3.5 28.1 

Whole seam 2.)S 2.24 5 8 21.7 

fop shale 150 8H 76.56 2.77 2.07 2 11.75 31.0 
lI1d.4le band. 15B 831 91.04 2.05 2.56 1 1 6.2 
Bottom ahale 15A 820 78.68 2.70 2.15 1 11.5 26.6 

fop and. 
bottom shale 2.74 2.10 4 11.25 29.2 

Whole seam 2.60 2.18 6 0.25 24.4 
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Table I. conttd I!a~e 2 
Top sbal.. -t60 845 76.16 2.22 2.05 2 fi25 31.5 
Jl1ddJ.e baDd 16B 832 90.90 2.10 2.53 0 10.25 6.5 
Botto. ahaJ.e 16A 821 80.62 3.44 2.26 0 8.25 23.0 

Top and 
bottom ebal.e 2.49 2.09 3 4.5 29.6 

Whole seam 2.40 2.18 4 2.75 24.2 

Top shale 170 846 75.00 2.65 2.04 3 0.25 34.1 
M1d41e baDd 17:.8 833 90.78 2.04 2.50 1 2 6.6 
Botto. shale 17A 822 77.04 ~.69 2.10 1 8.25 30.0 

Top and 
bottom shale 2.66 2.06 4 8.5 32.(-

Whole 88&111 2.52 2.15 5 10.5 26.5 

fop shale 180 871 78.54 2.22 2.11 2 10.5 27.0 
MiddJ.e band laB 834 89.70 2.73 2.50 1 5 803 
BoUo. &bal.e 1eA 823 78.30 2.66 2.12 1 10 27.5 

Top and bottom shale 2.39 2.11 4 8.5 27.2 
Whole seam 2.54 2.20 6 1.5 22.2 

Top 8ha1e 190 872 80.44 1.97 2.17 3 1 23.4-
JI1ddle 'band 19B 835 91.34 2.21 2.58 1 0.75 5.8 
Bottom shale 19A 824 78.10 2.73 2.12 1 10 21.9 

'fop and 
2.25 bottom shale 2.15 4 11 25.0 

Whole seam 2.24 2.23 5 11.75 21.1 
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'lable I. oont'd J:age 6 

'lop shale 200 873 76.10 2.07 2.0 J 3 0.75 31.9 
IIU41e band 20B 836 89.90 ).5)~ESOhka 2.56 1 2 8.0 ).57 .Peroxide 
Bottom shale 20A 825 77.72 F.78 Bsehka 

2.80 Peroxide 2.12 1 9 28.4 

'lop and 
boti:ollt s1:ale 2d4 2.09 4 9.75 )0.6 

Whole seam 2.62 2.18 5 11.75 25.4 

Top shale 21" 908 69. ~lO 2.91 1.89 1 9.5 45.1 
JUddle band 21B 891 89 •. 10 ).10 2.5) 1 ).75 8.8 
BoUoa lIhale 21A 874 75.;~4 2.53 2.05 1 10 3).8 

Top and bottom 
sbale 2.71 1.97 3 7.5 39.1 

ihol.e aeall 2.8) 2.12 4 11.25 29.5 

'lop shale 22C 909 75.86 2.61 2.04- 2 10 32.4 
Jliddle band 22B 892 89.;W ).98 2.62 1 1.5 8.0 
Bottom shale 22A 875 76.62 2.74- 2.09 1 9 30.9 

Top and 
boti:olll ehale 2.66 2.06 4- 7 31.8 

Iholeaeall 2.91 2.11 5 8.5 26.1 

'lop ahale 2)0 910 12.00 2.77 1.94 1 6.75 40.6 
II1d41e bbd 23B 89) 89.44- 2.46 2.51 1 4 8.5 
BoUa .bal.e 23A 876 77.70 2.43 2.09 1 11 28.4-

'lop and 
Dotto. shale 2.58 2.03 ) 5.75 33.7 

Whole seM 2.54 2.16 4- 9.75 25.5 
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fable I. oont'd page 1 

~op shale 24C 911 73.)8 2.23 1.97 2 1 37.8 
~d41. band 24B 894- 91.62 2.27 2.56 1 0.5 5.3 

tt_ shale 24A 817 77.00 2.50 2.10 1 9.75 30.0 

fop and 
bottom shale 2.36 2.02 3 10.75 34-.0 

Whole seam 2. 3~ 2.16 4- 11.25 26.8 

top 8ha1. 25C 912 72.50 3.57 1.96 1 10.25 39.5 
II1d41e baad 25B 895 90.24- 2.22 2.52 1 5.5 7.5 
Bottom shale 25A 878 73.aa 2.76 2.02 1 5 36.6 

Top and 
\loUoa shale 3.21 1.97 3 3.25 38.2 

"bole seam 2.85 2.15 4- 8.75 27.1 

Top shale 26C 913 72.84- 3.57 1.98 2 1 38.9 
)(1441. ballCl 26B 896 91.34- 2.25 2.55 1 2.25 5.8 
Bottom shale 26A 879 74.90 2.51 2.05 1 3.75 34.3 

Top and 
\lottom shale 3.15 2.01 3 4.75 37.1 

Whole seam 2.87 2.15 4- 7 27.5 

fop shal. 270 91. 72.40 2.64 1.95 1 8.75 39.9 
1I1441e \land 27B 897 90.12 2.36 2.55 1 2 7.6 
Bottom shale 27A 880 76.00 2.55 2.06 1 8.5 32.0 
Top and 
bottom shale 2.59 2.00 3 5.25 35.8 

Whole sea.m 2.52 2.14- 4- 7.25 27.3 

----
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Table Is cont'd pag 8 
Top ahale 280 916 77.58 2.66 2.10 2 9.5 28.9 
K1ddle band 28B 915 91 .60 2. 60 2. 60 1 0.5 5.3 
Bottom shale 28A 881 76.28 2. 85 2.07 1 7.5 31.6 

Top and 
bottom shale 2.73 2.09 4 5 29 . 9 

ole seam 2.70 2.19 5 5.5 24.3 

~op shale 290 917 70.40 2. 95 1.92 1 9.75 44.1 0 
Middle band 29B 899 90 .18 2. 24 2.50 1 6 7.55 
Bottom shale 29.6. 882 75.10 2. 91 1.92 1 7.25 34.0 

Top and 
bottom shale 2. 93 1.97 3 5 39.2 

Whole seam 2. 68 2 .13 4 11 27.9 

Top shale 30e 918 73034 3.35 2.00 1 11.5 37.8 
Middle band 30B 900 91.68 2. 24 2. 56 1 1.75 5.2 
BottoLl shale 30A 883 77. 00 2. 87 2.1 0 1 9 30. 0 

Top and 
bottom shale 3.12 2.05 3 8 . 5 34.0 

Whol e seam 2.87 2. 17 4 10.25 26 .0 

Top shale 31.0 919.6. 73.40 2. 23 1. 9 2 3 37.6 
tid le band 31B 901 91 .30 2.72 2. 56 0 11 5. 8 

Bottolll ahale 31A 884 76.70 2.69 2.09 1 10.75 30.6 
Top and 
botto hale 2.45 2.03 4 1.75 34.3 

ole seam 2. 51 2.13 5 0.75 28.1 

Top s Ie 320 919 71 . 32 2.61 1.92 1 10.5 42. 1 
Middle band 32B 902 91.48 2. 88 2. 57 1 1 5.5 
Bottom shale 32.6. 885 75.60 2. 80 2. 06 1 10 32.9 

TOilotiSm shale 2.71 1. 39 3 8 . 5 37. 4 
~7..2 2 .12 4 9.5 28 . 6 
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Table I . con.t ' d page 9 
Top shale 330 920 70 . 60 2. 74 1.88 1 10.75 43 .8 
Middle band 33B 903 90 . 90 2.38 2. 52 1 1 6. 5 
Bottom shale 33A 886 76. 68 2. 78 2.10 1 9 30 . 6 

op and 
bottom shale 2. 76 1.98 3 7.75 37 .1 
91e seam 2. 66 2.11 4 8.75 28 . 7 

Top hal e 340 921 64.10 2. 74 1.77 1 5. 5 59.2 
Middle band. 34B 904 88 . 70 3. 08 2. 44 1 9 9.5 
Bottom shale 34A 887 80 . 42 2. 91 2. 15 2 3. 5 23.4 
Top and 

bottom shale 2 .85 2. 00 3 9 35 . 7 
"hole seam 2. 93 2. 14 5 6 26 . 2 

Top shale 350 922 71.00 2.74 1.90 2 1 42 . 9 
Middle band 35B 905 90')2 2. 66 2. 51 1 1 7. 3 
Bottom shale 35A 888 75 . 58 3. 58 2. 06 1 10 32.9 
Top and 

bottom shale 3.15 1.97 3 11 38 . 0 
Whole seam 3. 02 2. 09 5 0 30.0 

Top shale 360 923 68 . 24 2. 61 1.84 1 10. 25 49 . 0 
delle band. 36 906 90 . 00 2. 49 2. 46 1 4. 75 7. 8 

Bottom shale 36A 889 75.00 2. 98 2.01 1 10 34. 1 
Top and 
bott om shale 2. 90 1.92 3 8 . 25 41.) 
hole seam 2. 77 2, . 07 5 1 30. 3 

op shale 370 924 72.1 8 2. 63 1.93 2 0 40. 2 
Middle band. 37B 907 91.52 2. 40 2. 53 1 0 . 25 5 . 4 
Bottom shale 37A 890 76 . 90 3. 21 2. 08 1 10. 5 30 . 2 
Top and 

ottom shale 2. 92 2. 00 3 10. 5 35 . 2 
Whol.e seam 2. 77 2· I'll 4 10.75 27 . 4 
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Table I, cont'd 'Ja"e 10 1 "1 

Top shale 33C 967 70.;;0 2.88 1.96 2 2.75 43.9 
Middle band JaB 956 90.64 3.03 2.59 1 0 6.7 
BoU,. abale 3BA 945 74.12 3.58 2.04 1 7.5 36.1 

Top and 
bottom shale 3.18 1.99 3 10.25 40.5 

Whole seam 3.20 2.12 4 10.25 32.0 

Top shale 39C 968 65.10 3.57 1.76 1 10.75 56.7 
Middle band 39B 957 88.86 3.34 2.47 1 10 9.4 
Bottom shale 39A 946 76.20 3.11 2.07 1 8 31.7 

Top and 
bottom shale 3-37 1.90 3 6.75 44.0 

Wllole seam 3-36 2.10 5 4.75 30.1 

Top shale 400 969 66.56 3.10 1.89 1 9 53-3 
Middle band 40B 956 91.80 2.47 2.55 1 6 5.1 
Bottolll lIthale 40A 941 74.88 3.17 2.04 2 0 34.3 

Top and 
boUom shale 3.14 1.97 3 9 42.8 

\\'hoI. seam 2.91 2.13 5 3 29'.9 

Top shale 410 970 64.56 2.79 1.71 1 4.5 58.2 
Middle band 41B 959 86.30 2.47 2.)2 1 11 1).5 
Bottom shale 41A 948 74.82 4.36 2.06 1 5 34.5 

Top and 
bottom shale j.'5 1..92· 2 9.5 45.3 

Whole seam 3.11 2.08 4 8.5 30.8 
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fable I, cont'd page 11 

fop shale 420 971 77.20 4.65 2.11 2 0 29.6 
Udelle bancl 42B 960 85.80 2.17 2.32 2 0 14.2 
Bottoll. ehale 42A 949 72.48 2.86 1.85 1 8.5 39.5 

'fop ,and 
both. shale ).88 1.99 3 8.5 33.8 

Whole seam ,).22 2.10 5 8.5 26.2 

:rop shale 430 972 81.86 2.33 2.18 1 0 20.7 
Udelle band 43B 961 91.16 '2.06 2.49 1 4.75 1.5 
Bottom shale 43A 950 73.90 2.53 2.10 1 11 26.2 

fop and 
bottom shale 2.46 2.13 2 l' 24.2 

Whole seam 2032 2.24 4 3.75 18.2 

Top shale 440 973 68.14 2.39 1.63 2 3.5 49.1 
)(1ddls band 44B 962 89.50 2.25 2.46 1 5 8.5 
Bottom shale 4.fA 951 75.10 2.50 1.98 1 8.5 34.0 

Top and 
bottom shale 2.44 1.89 4 0 42.4 

Whole seam 2.)8 2.04 5 5 31.7 

Top shale 45U 974- 73.36 2.58 1.94 2 0 37.8 
Middle band 45B 963 89.80 2.72 2.47 0 11 8.1 
Bottom seam 45A 952 73.32 3.06 1.97 1 8.5 37.8 

Top and 
bottom shale 2.80 1.95 3 8.5 37.8 

Whole seam 2.78 2.06 4 7.5 )0.1 
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Table I, cont ' d P PiG 1<' 
I - Top shale 460 975 71.70 2. 22 1.89 2 6 41.2 

lUddle band 46B 964 90 . 58 1.44 Eaohka 2.43 1 0 6.' 9 
1. 50 Fusion 

• :Bottom shale 461. 953 74. 48 2, 40 2. 00 1 9. 25 35 .4 
I 

Top and 
bottom shale 2.30 1. 93 4 3.25 )8 . 7 

Whole seam 2.1 2 2. 03 5 3.25 31. 5 

Top shale 470 976 67. 40 2. 47 1.78 2 0.5 51.0 
fUddle band 47:5 965 90 . 24 2.13 2., 46 1 1 7. 5 
Bottom sbale 47A 954 '/5.76 2.13 2. 01 1 10. 5 32. 5 

Top and 
bottom shale 2.)0 1.89 3 11 41.6 

Whole seam 2. 25 2. 01 5 0 32 .6 

Top ahale 480 977 73.34 1.84 1.95 2 2. 25 37 .8 
liddla band 48:5 966 91. 20 2. 33 2. 48 0 11.25 6.0 
Bottom ehale 48A 955 75 . 20 3.02 2. 0) 1 7.5 33. 8 

Top and 
bottom hale 2. 35 1.98 3 9.75 36 . 0 

Whole seam 2,)5 2. 08 4 9 29 . 0 
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TABLE II 

Seotion Mine Sulphur per cent. Specifio Gravity. Thickness 011 Yield 
of Seam. ft. ins. rt. ins. Gallona per ton 

Top Goliath Range 1.97 to 3.57 1.78 to 2.17 1 - 6.5 to 3 - 2.5 23.4 to 57.0 
A'Ierage 2.54 2.00 2 - 2.99 36.3 

Shale Tasmani te Range 1.84 to 4.65 1.76 to 2.18 1 - 0 to 2 - 6 20.7 t~ 59.2 
uerage 2.78 1.90 1 -10.93 44. 

tiddle Goliath Range 1.87 to 3.96 2.29 to 2.62 o -10.25 to 1 - 7.5 3.6 to 14.6 
Band . Average 2.52 2.50 1 - 2.55 7.2 

Tasmani te Range 1.44 to 3.34 2.32 to 2.59 o -11 to 2 - 0 5.1 to 14.2 
Average 2.54 2.45 1 - 4.20 8.6 

Goliath Range 2.43 to 3.44 2.02 to 2.26 o - 8.25 to 2 - 3.25 16.2 to 36.6 
Bottom Average 2.77 2.10 1 - 8.95 29.65 
Shale Taamanit. Rang. 2.1) to 4.36 1.65 to 2.15 1 - 5 to 2 - 3.5 23.4 to 39.5 

Averag. 3.01 2.03 1 - 9.48 32.7 

Top Goliath Bange 2.25 to 3.21 1.92 to 2.15 3 - ).0 to 4 -11.25 25.0 to 42.5 
and Average 2.65 2.04 3 -11.95 33.3 
Bottom Taamanit. Range 2.30 to 3.88 1.89 to 2.1) 2 - 9.5 to 4 - 3.25 24.2 to 45.3 Shale Average· 2.90 1.96 3 - 8.41 38.5 

Goliath Range 2.24 to 2.97 2.07 to 2.24 4 - 2.75 to 6 - 1.5 21.1 to 30.6 
Whole Average 2.61 2.15 5 - 2.50 26.22 
Seam Tasman1 te Range 2.12 to ).)6 2.01 to 2.24 4 - 3.75 to 5 - 8.5 18.2 to )2.6 

Average 2.77 2.09 5 - 0.62 29.12 
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otion Sul.phur ..,pcci:t1e bickneo Oil Y1 :ld 
of S am. Per C nt. Gravity. ft . ins. G 8 . P r ton. 

2. 77 2, 00 :3 - 10. 18 35.74 
Top I 
and 

ttom II 2. 72 2. 02 3 - 10.84 34. 79 
Shale. 

II! 2. 72 2 .. 02 3 - 10. 94 34. 66 

I !:nell eGr 
equnJ. "19'e1g t" 2. 69 2 . 12 5 - f . 61 27. 63 

II e13hted according 
to nwaber of ~pl s 
(33: 15 ) . 2. 66 2 . 13 5 - 1. 91 27. 09 

Whole III e1 ted according 
S am to area rcp:res. nted 

by the eampl1.ng 
(2 . 5 s1 ) . 2.65 2. 13 5 - 1. 96 27. 01 


