P T

Aty X ol

[

o
A gdlodayld) s gl
A i gl g Al gatall 445\ gdiall 1-3

LGy Laleddt  1-1-3

Gaadh pa L) e 2-1-3
AWl aaw) 3-1-3

Al aiga fuas 4-1-3
bl dc i 5-1-3

aslg ) jaaall 2-3

Aalaallg 0@t 1.2-3
AV adlga s 2.2.3
shall ke g 3.2.3

ke. A

4.






58 i U1 Ol SN ol
Woaddlg )l )amall

: @ﬂ#bﬂ,ﬁdlﬁJm!JM\ :1-3
Metamorphic and plutonic Igneous Rocks

oY 0 o g Al soeall Ypoall i)W il Juis
0,45 Tl g 1 oy ol il T 3,50 L5000 )
bty Shist Gl kiol cpos 2ndlaanSI Jalpadl 51 Larzally 5,021
s Sar G, eall a8 il W1, el Ll L Slate
Cilies ool Uty <300 585 didey SOl Wi ol sl o N1 bl 3
- byl Co A Gl ey 5 bndd galal

s @ @

DAl g dsalueal) 1 1-1-3

J51 bl 5,501y &l 2, W1 el o ) o)) bl
b o Lol 5z 33,1 AL SLldly . BT e T Ly %3 o
AL all sda S oS0 Ui sy . (piany ps Uoazo oy
Sl Ui | el Bl Bias 5 Lo phons mznd o oS S
Sl Nans . el Ly oSS I 5308t parnd | Slall
LYy Jld Wil Ay I jonall 5 Sl ot el 430 &y ozl
L>Y) (0.01 millidarcys) o J51 2w y2a ld ol 150 Y1 5 liis
sedll i o) £ iy ol Sls s S gbl 43y . (13 Jpad]




— )l uagiea A7
e Ty il 3ladl e 28T 5 Ll 30 28T il e S
o e Jolas Olhl) &1L 43l ol Olo g dll Comio gl LS. 5 Sl
i3 Jase Dobpe &M

b o Biib 33 s 506Ul g aally Lpoall 2 O LSSYS
LY Y Ol s 3 Ol nls G pieald LISU) Ll
Ol ol 5 (rhadl 5535 W) hedd il ) ol s
Y LSOV a7yl Liaild S e o s 1
oG ol el . pival) ISl o it T Y1 Sy
Wl ol ol 2 e oo e i s gy Yy Gty Tikis G801 S
- ks Ay

i el OS] e 2EWI 250 ! I WY ] s
e Gt 231,55 el om w1 n Sl 5 s B ponil) il
P Al oA e e L3l #5155 . (darcys) ,ls /0.0 1 0.001
iS5 Sl el e W e Ol b J] sl il
sl 43l 5l sLal) TLULT LSS laal 5TV ds
(OLEY gy dghare E) 5 blne et Ble S




Dyntl yinall Jang 3l (1-3) Jpud!

O/ PYY

Table 9.1 Permeability of Metasediments from Marquette Mining
District, Michigan (Stuart, Brown, and Rhodehamel 44)
Number Permeability of Unfractured Samples,
Rock Type of mjllidarcys
Samptles Mean Median { Highest Lowesg
Iron Formation
and iron ore 36 1.65 0.006 380 0.00011
Graywacke 5 0.033 0.003 0.15 0.00027
Slate 9 0.006 0.0013 0.045 0.0005
Chert T 0.00019
State with
quartz seams 1 181.0
Mica schist t 0.0021
Quartzite 1 0.0019
Conglomerate 1 0.028
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Table 9.2 Mean Yield of Wells in Various Rock Types, yield in gpm 3
3
m
. a
Lithology 5
g
<
Granite] GabbrojGneiss SchisJ Phyllite] Slate { DolomitgQuartzite
Pretcna- Johannesbury Union
of South Afrrica (9) 10 25 .. ces
Northern Rhodesia (36) ] 151 6 j---| 34
Western Rajasthan, India (45)] § e 8 ‘e
Sweden (27) 9 10 10
United States :
Connecticut (11) 13 12 14 ---
Maryland (6) SN ETE BT 241 8
Virginia (15,22) 12 ... 117 §12®
North Carolina (20) 17 130® 123 | 22
Maine (1) 25 20 159
Southem New England (2) 38 9 10

(1) Wissahickon Formation-Schist, phyllite, and quartizite, “albite facies”

(2) Wissahickon Formation .

(3) Also includes diorite
{4) Median yield of 91 wells is only 8 gpm
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Froure 15 Hypotheucal regron showing the relationship berneen geologic fcatures and expected well yvields,

Type of weil Use Lyt fees) Production (spmy Source of water

I Drilied  Farm 20 250 Lawer pat of weathered granite and fauit zone. Smail amount from joints.

2 Dnliet Noue 200 01 Very siiall amount from joins.

3 Dniled  Stock 3 G5 Small amount from joints. Water is artesian.

4 Doiled  Obseration 125 15.0 Lower pan of alluvium and fractures and joints in and near dike.

S Drilied  Domesuc 3] 1.5 Lower purt of colluvium and jaints in schist.

6 Dniled  Domesuc 130 450 Cavemnous zone in small body of marble,

7 Dug Stock 0 15 Alluvium.

8 Drifled Indusiy 160 350 Lower part of ailuvium and same fauit as in well ¥ 1.

9 Dug Noue 18 Q.2 Small amaunt from joints. Well dry during droughts.

it Dug Niws 25 0.7 Weathered granite.

GEOLOGIC UNITS

AL Residua sor on g Granue E. Altuvium G. Colluvium. ). Aplite dike-
B Fault 1+ Jormus i granite F. Contact between grunite and schist.  H - Schist. 1. Marble.
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Figure 9.8 Hypothetica! sequence of lava flows showing various features that produce permeability and porosity within
basaliic rocks.

Features Producing porosity 4. Buried Soil 7. Lava tube Sequence of Flows
1. Orifee of spaner cone 3. Vesicles 8. Buried suvam gravel A Recent aa flow
2. Crxck oo small pressure ridge 6. Small pocket of pyrociastic 9. Cooling joint B. Recent pahoehoe flow
3. Tree mold blocks C. Ancient buried aa flow

D. Very old buried puhoehee flow
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