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Kopai, Keiichi (1984) Graphic representation of rock permeability. Bull. Geol. Surv. Japan,
vol. 35(9), p. 419-434.

Abstract: Both variables of porosity and coefficient of permeability for various rocks were
referred from many literatures described on geophysical properties of the rocks. And, the
relationship between variables for various rocks is graphed on the logarithmic papers after
the data were grouped into the following four categories: granular sedimentary rocks (sand-
stone and shale); carbonate rocks (limestone, dolomite, and chalk); vesicular volcanic rocks

(basalt and tuff); and crystalline rocks (schist, quartzite, and granite).

The graphs generally show that the rock permeability varies according to the differ-
ences of genesis or texture such as geologic time or burial depth of rock, and original or
secondary porosity due to grain size or vesicle and fracture of rock.

These graphs are needed in roughly understanding the groundwater productivity of

various rocks.
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DYEOHT/KBEFITHBNCL T TE=LEE
MRICT BHAE L H B, KL EREREHERD» b2
BENKBE AR L TIThh 3 bW 5 5 mig Tk
BRTHS. ZRIERHLTHR, 7700 E—Fomkk
L RIS IR R ERICE S HVART O
TAREZEPERLTEY (¥ + T B.C. 1000 iz
FARBREFOMTRE L F— MERCTHE LZOR
Bl rvbh3), RETEIRICETZHED ¥ T
fTohT& k. bBRE LB hEE B
CEBPOMTROMBE LR NEELHTLBbh3
DT, FEEOEBMMREZ T TR LERDS.

AR ERSHR LS ORE Ch 2 HERE, KIS
EERADOPOMTRIZETS N £ TOHRERIC
13, BEOBBOKEEEESE R Lich DRE W,
BRI TKCET32EB BV TLEFRABRE OB
KMEDOBEEIC O W TET B2 £ I3 BFI 25 L &
EBHITERWED, HBRTHTKROSEEGEESNT
S 2 LI,

BRI IR BFEEE OKBIEE O SEHEBRE RHEA
BB 270, HTFAKBEEOSEREE T2 0, B
RRIRFERAE 72 LERGRFEic2 < b5 Bhik
FEIpR =R (intergranular porosity) & Bi{%3 2 —RAVE/KIE,
* BEHEE

B L ORERER O BYCETED YRR OMEBRK E 721X
VEAHEED F 2 oL bh s S ERRER (vesic-
ular porosity) 72 b NZHFREBID RN X Y B ICTFE
DT U 2 EE OB B L R O B B 53 (fracture
porosity) 23 fR T % ZIREE AR I 2 R EE 25
HHL, ZhE() ArRERE (a LT A), () RERE
BRERE, ARALTF a—7), @) ZILEXKLE(ZR
HLERE) L) FEiE ERE haLERE 4gL
WEERCEREEL ZE LN OAEBOMBERLE
KRB OBERREZ 2h ERHNT NS, :

THETRARINTWBEL DEBEKETF—2D
B BAzix C.G.S., FAy—L A v F—n 3By
NTWBDTH—T2RBERD S, KE0COHBEADE
B ek 1em/sec (31.033%10° # & —%7cik2.12x 104
AVE—IHYETE. ZhoeEL»BLEIRDLY
s, ARTRIAShE Iy —BiLIclBER —L
TEHRTHZLLTs. E2RIFVV—HEEXS
FEHDOERE LU TRLERE TS 5. 107° T OEIZ
HMBLTECHEERIED, EREOHTARFCIWT LS
PEBETEMIRRE D 72 3 D H T 2RI L v o BB
TRARGESE LD b0, WTFAEHM»SZE
NGBS 2 CEKBOMBRLRV B R WEE4ED
BEETEORMEFERL TV B).

BIRE &2 Y 5 A EBOBIRER (BKRBE) LEA
BREA (A VY —E ik & A4 A DKERERE) O 0fEZEX
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Table 1 Relationship among the three units.

Meinzer K

Darcy (gpd/ft?)  (cm/sec)

K 1.033x10* 2.12x10* 1
(cm/sec)
Meinzer 4.9x1072 1
(gpd/ft?)
Darcy 1 20.6

4.7x 1075

0.97x10-2
(=0.84 m/day)

BLoAKRK BAEORR
Table 2 Criterion of permeability.

darcys permeability
>10 very high
10— 1 high
1—10—? normal
10-1—10-2 low
<10-2 very low

—fFiz A E W, BRI AR O B A BN T R
2 LAEREE R VEERZETIE 5. Crook o dl.
(1973) 121075 — 4 x 107 ¥ o —@E DT KMEE b oA
¥ Y R Cheshine JfiggD 1548 Bunteribis# N L B4t
DG CRBRLIER, BAOFR 1A —F—FLk5
ZEEFRLTRY, 1070 Xy —frF CREKERIC X
BEAREREOBE LA BND. LrL, 1077 Fv—
MECRMOFNAE(RY vy VI, Pr—F—R

CLNTXVRBRTE S, B Y 7 =7 MAikenHiiRo

R LIcEmET e FA (R Uy €V 7)) EEROR
B RITIEEL U7 (MaRE, 1967).

% PHMBLECHR Y BB OB/ 22 Bk #£(107—1078
Hnyv—) ORER—MKIT, BERETOERTHEEER
CEL EEFELTN S,

%4-6-7 L 8FEFBIULTOBKBEMED 5 b,
* 2L bDIREAD, LU TEDNDLDIFLTE
D, ThEhORBRERERT.

2. kKEICEFRT SEBREE MK

2.1 1Rk&E2ROMZE

ABICoL b ARRICIERORR ICEERET S
IR LDEZES TRV 2RZR IO LRD B, 1K
K2R E b oBBICIIWESEAD X 5 RBURHERE
¥, FrvA MVESAIMROREEER, Z0ficEdlE
DERBERD 5.

BRI I OBINIZRTFCHERENA TS L ST

KB BRT 5 EHHRERE L, SHBEP°RD
FKER L WO LT, BERARE L ERE IR
BRURNT, ZhE o< 2RBERILE X b Iio NERERE
2R EDRBRETH S, L L, FISICEREE
HEED H AR T & 2 LBRET—RIC BT 2EK
HE b0,

—7%, 2WHUFKME R, i WEs L Ok
X B, EERELERIC L > THET B,

2.2 EBEWHREZORE

WEESI A, HELBEE 5L 58, ZORMIX
W& BIEY, BWT LRV AR ZEOEHHOMEC LS
xRl OERWREE £, Thbb, B—ERIT
X BHEEN, ST X s R0 ER, BEERORIC X
DHEWR: BRI L 5EEhETHS.

StearN and Friepman (1972) & Friepman (1975) 3K
WLOPRERIIERD 3 oI bhd 2 LTWS,

1) HugieEkoiEERERicA T 5 E K Y (orthogo-

nal) R,

2) IEHCERTE D F—rE bOWEIIIE

2L Pk

3) BBOBEELHERICET R

DIz X B AR — R I BIRIR % 7 iR IR TR <
¥ km 2> 5310 km OFFH TR —F 3 H BB T B
#e34 % (STrELTSOVA-ADAMS, 1976). LovL, 2D X 57
B D BITEAEOET £ REREEIc L Y,
Il 2 ZOEFEHF 2> COREOHM T AKICEET
32 Lixievs (Davis, 1969).

2.3 BEEBELHTK

Snow (1968) i3 RERHE O e Mk TORFRER: L &
DHEDOYEFRFRIT & 5 MBILKERT 25 MfE AL B
Chbaz L, ZLTZO) LAKMBOHT PR TAEE L
WE IV EHELTWS., —F, SibiQul and Parizok
(A971) 2y v v A= 7 HARER o JREBI AT 331 5
BARBRT — 2 OR SRR P S, MARL Y HEH
FHCEBROMTRKEREZ Hic b BEL TS,
Cawsey (1977) i3 &7, A XV A THRLIELSH T 5% F
5 — 7 BEMEORRAY - S EEE L, Thd
FREEICERT S I LEOES LD TRY, HHBIEE
RERE £ LRI ERASS LT RO EL
D TAREEECT ChTn s 2 RREREORES
HIRTET b0 LA 0N50 TN+ 5Z LixTEh
v,

2.4 HiEEENE

I - CTE A4 OEhERBBROEEENIT
BRLTRERKEWEEALsERICH 5. BRI
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HHEERO LD DHEHEIRKEEETRELHZLRB R,
EE LS OFEITEERAICHE - THEP L, K 100m
BEOESEFTLIEO LW (Jarns, 1943), Lz -
T, BAEL R L HARNICREEL L beRdT A L
Hohp, Snow(1968) 1XEiz, WEHC X 5FEKMER
DL DBEAENERICL 3B EBEOHETH Y Eh
BARR OB £ 73BN BEROEKILIZE 5 DT
BRNLELTWS, LHLlET, BlhEORSL FiFc
B EEORBD 7 3FBERELAELZ LI L D
5595 C, LLEICHNEIEKEIEERL LbILE
BRI T3 Z LR THERS.
EHDORS N EEEROEN B XHEAES | mm 8
252 LbbsBR—Miciz 0.1 mm LT Ch 3 (Davis,
1966).
Smecuow (1961) ik /3 Shnebelinsky DRRHLRDE DE]
NEER0lmmo L% 0.8y —lchs o L RE
LTRY, ZOBREDK-7 1 DOENE ThHLkE
KR b0 b B,
2.5 EiBEHTFR
BETHLERERISTAEKET VRFic X D i
U TEAMEEE S VW BRI DR VEE RSO T
bB. 2wF Fileyx—ILROEREB N EEALT
KEOHTAE EHT 5 (FLorQuesT ¢t al., 1973) fh, A
% 1 7 Galilean R O Wi O AT ICH & 7k T
5 h KEDOEHH (500 m3/day) & 4 7 (Picarp, 1953),
W BB B I —BICEL ETHTTNT, &
10 km zR X EEnbh 325, SHEOEE LERIE
BEBEICX 3N B ORI X V) BAMTEERL LY
=8 ([ T a R
2.6 ERELEZORE
o FALEEITEBIC L VRRZ. vy FUHER
£ (1970) M HEIR L 7 2 VU v AREOEBHEFEEESR
BE&PZI ANEERORGERZ RO LD TH S
(LaMa and Vutukuri, 1978).
1) #fee MERfGE .
2) PR mmBEOEENR DD (250
(slightly) Bk J.

3) BRIIAF>TWBEREEIXKE L & v THALo
(moderately) EAL.].

1) 2ECHEALESNICH 2oTnas [hik
Y o (highly) EdE .

5) BB E0 X5 KBREALEWREBO T2
(completely) BE .

6) FEEEO B X3 AL (residual

soil |,

RO BACE IRRE LRI BV & 2 A3 E—ikic
BETHD. HAT—FUrORERBREORLBLE
DENWHAIIESIOmMEE T TH Y, ZDMEEILFE
DEEILEEI ) TH 10 575\ (Larsson, 1966). &
BOTEREITEE 0m i Ec L LIZAEL T v 3
(Ruxron, 1957). %7z, 74 U=V 7 CidfE&EEDO AL
EI0m»H60mE CHOEWSITEL TV 5 (OMORIMBOLA,
1982). =k 5 e EACEREE X —/RIC 60 mifE T L A b
ey, EEHEOBLWEZATIE1I00mERLS T
Lhbhn, Pl EEGHEEROPHELEIC K Lx
FHEEOFE LItk B L, # v F=7HREBIcSHT 55
B> 7Y THROERE LIERE O ER 0 B TRE X
Sm7EREALOR LR L Z AT E 200 mfy ¥ T
T3 Enbh3,

3. BBROMBESEKREHORIL

AREEBROBRE L B0 TSR CRBR S
TWaF—&ik, B, HEBRE, 28 SR R
BEEIIR Bibh Y oREK X 5 EEEKEELD
SEBIUCHEOERZAS 5 2 THELRS. ZhE
TRARINTW B FEKMEBED SE SR IR E R
BOZN ST — 2 i3H VBB TIThRRHERE A T8 S
ZNLSNEI DR T —ZR BB LT 2 RO RIIRT
H5.

3.1 RKMERES

CHILINGAR (1963) |3/ FERIE DRV S D BIRER & FKIZR
BeBRRUEREZRMLLTWS G 1K), £85I
SEZOREZWEREL THE L EAR LTI bERE
LRERE R OB OMEE ORI ERA L. Tib
b, H1IRKKE, B, YL iheEtosT—2E3R) L
HRBERRDE > TWEDELHEEOF— 4 (F4R) %
Mz ThHE 57 ke ny b3 EE2MO X
51 %b,. ZORF, FHEOERERTERIBEER
VOTREL, BAHACRHECAYV AL bO LA
bha. R, KELOZEBHSICIIAKEET — 4255
ABLBONIRT—FERTcOWMLDILIETER
W, L LEBREREOLXZORRICEZEOK L
Bl BKERRD L, EROoZHHS B LRy
ThHHHZ ERTHENS.

() CuiuiNcar (1963)1c & AWERIXERER L&
KRB OBERMERZ LS RbLTWER, £ L4k
DOF— 2P T 52 Lick ), ERBLOCEEPRE
REHERY L R B RIE L BE ORI X 3B LOERE
SHREWEECHRBTES 5.

HAERDEOBAKLEE 12 Winsaner et al. (1952) D 4
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Fig. 1
CHILLINGAR (1963)

x 107241 3 —, CROOK et al. (1973) D105 5 4 x 104
Fny—*, Youne et al. (1964)D 1.5x 104 F v — 2
StonE (1981) D 3 x 10~8 5, 4.2X 1077 FAo v —Rzh
ZWREND. 0 X5 EHEREOBEKEEEEL T
1085103 5 vy —DfERNRD S V5. Thb
EEIKPORET vy 7 LIRICAE TS5, FEERO
B R B FAREOEE B ERRE T2

—J5 SmEcHOW (1961) X RFRERD B D FEAMEICD W T 3
BELTWBEESR). R, Wk X 5 HEEMEE Y
CFNBREBBREBOK 1 %25 6 %% TOMEPREEMR
B E R NOITEAFRENL 2 2 —F—PLEb#ERT 5
LEMD, DTS L BEROMFE R REIZ KEiC
EWEBEFRICHT LDz 0 k 5 R ESn»
TW3,

(BE) #5 v MELETEPSURESOESR
WRE R 5 SHEREOWESE DD, ZOoHED
FIBRRITHEIT < DFENW L O TRz 0 225 25%, %
LicEHnWb DT 2 55 10%0HHIcH 5 (Davis, 1969).

Relationship between porosity and permeability for sandstone in various grain-size categories, after

Z L CHERPEREBREENET I LB > TEL B H
BROBSOERBHEMATRERTHS.

SRS OB AR 107 Fry—BlTF T
REAETH P, WREETIZION VY —hLE THEK
3% (Davis, 1969), ®7cEWEROBET—MRICEHE
HEBRRENOTHERLIZLL, LB TREKET
B3 BREHOBAIERRES & L b BREEEED
B2 50 TRHERBELST L, 0k )5 BREREITHEK
Bl THRTE 3.

3.2 RERESA

ARE, AER, Fa—7 % ERBEROSHERET
DOHFEEERIIE L v B HAF W L2 A IELE
LT 5.

Arcue (1952) i3 AREOHEYIEEE 2 5 £ LB
¥EERE LT DAIRE, 2) =7 MR,
ZLT 3)Fa—rRE, O3EOERNRSEZRL, Z
o OB ORIMEER L BAREE HIE L T OMDOBR
EOWTOEARE#WE. FIRBPERT FAnieH
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# 3% REFEBRHEREY O BRB L FEAREK(WERZEL, 1942; L Davs, 1969 iz X 3)
Table 3 Porosity and permeability of unconsolidated granular sediments, after Wenzer (1942) and Davis (1969).

orosity P orosi per-
name p Y Y meability reference name p (% ty meability reference
° (darcys) o) (darcys)
31.9 3.0x10*> WenNzeL 1942 46.6 2.9 ‘WEenNzeL 1942
28.1 2.1x10? do 41.0 2.2 JounsoN and
Gravel | 3% 2:0%10° do Sand Morss, 1962
VL 254 L9x10t do 40.1 1.5 do
97.5  1.2x10°  do 42.4 1.1 do
30.0 1.2 %10 do 54.2 1.0 WenzEeL, 1942
33.3  1.7x100  do 4.1 3.0x107  do
50.0 2.2x10"t MacGary and
25.0 9.7x10* do LamserT, 1962
1
38.3 7.7x10 CoHEN, 1965 47.5 5 5%10-2 Tanaka and
32.3 7.1x10*  WenNzeL, 1942 Horvrowerr, 1966
26.1 6.7x10t do 39.4 3.8x10-? JomnsoN and
4.2 5.5x10'  MAacGary and Morss, 1962
LavBERT, 1962 Silt 49.8 1.6x1072 Tanaka and
28.9  4.9%x10' Wenzer, 1942 Hor.rowerr, 1966
-2
25.6 3.5% 10t do 55.5 1.0x10 WENZEL, 1942
34.1 5.5%x 103 JounsoN and
35.8 2.8x10* Brown and
Newcowms, 1963 Mozgs, 1962
—4
37.4 2.8%10 Tanaka and 49.2 2.2x10 Conen, 1965
Sand HorroweLrt, 1962 33.7 3.9%107% TUnpublished data
5.3  2.5x10' MacGary and (USGS)
LawmBerT, 1962 58.2 1.0x 1073 WenNzEL, 1942
27.1 2.3x10*  WenNzEL, 1942
33.8 2.0x 10! Tanaka and 58.8 2.4x107% OuwseNn, 1966
HorvoweLL, 1962 40.5 2.8x107* JounsoN and
42.9 1.8x10*  Jounson and Morris, 1962
Morris, 1962 41.1 1.1x10-4% do
30.2 1.7x10'  WeNzEL, 1942 Clay 48.5 1.6 x1075 MacGray and
46.3  1.3x10" MacGray and Lauzerr, 1962
LamberT, 1962 33.3 1.1x10-% Unpublised data
26.3 7.3 WEeNzEL, 1942 (USGS)
44.1 1.1x 103 JomnsoN and
gi . i : Sl) WE:ZEL, 1942 Mo, 1962
. . o

B0% T T7 % 2 MNEEBO H AR Ellenburger EFEH
PEHTWT, HFREIEEOFRT 5504, HE4A
CHBERBTLTH BN, A4S TR vy M, %
LTHAFNEF s — 7 ROZNENDORRER BT
ARCHIE {32 DRESHBETORKEC—EUICEA LS
LD EREFELTNS,

ZHEIHEE 1K (Canmear 2 X 3 WEK) LK
N5 LFKEEA—F DB B L OOEBHERICEEM
HEDHB LIIERT 5 IET 5.

AT x—5F v, dtH Scania 5 Kuistianstad YLEF o
BRI ERIER IR 2805 42% 0 H B2

£1072 0% 0.9 X v —DFEKBEOMHHE RL TS
(McCowmas, 1963), = h b DfEIX ArcHE T ) 5 FKE
DEMREETHCEHRLY 52 LERRT 5.

—%5, BERAREE—RT 5 %A T ORMKER L1072
F v —LL T OFEKBEE b ORBAETH 5 ¥R E
T BIBEDER S D DS HAKIE L 720 5 3. STRELTSOVA-
Apaws (1978) 1% 2 —27% D EBEZR & 105—5 x 107% # 1
¥ —OFKGEEE boBRER DT 0.1-0.4% ORERE
FRE oM X Y 10— ¥ —* Ofl % TF
Ktz B LBELTNWS,

F 3 —7 OFERIHERETRE TH 52, FHEL
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Table 4 Porosity and permeability of sandstone and shale (the asterisks designate field data).

porosity

permeability

name (%) (darcys) remarks reference
15.3 3.0x107¢ Shaly friable, Eocene Branner, 1937
25.6 5.5x10~¢ Fine grain
10.9 1.1x10°3 Medium grain jarkose Rima et al., 1962
14.4 1.6x10-2 Coarse grain
14.8 2.7x1073 Palaeozoic WyLLe and SPANGLER, 1952
11.4 3.4x10"8 Muskat, 1937
6.7 4.0x10°3 Ordovician WiNSANEP éf al., 1952

19.1 3.6x10-% Coarse grain, Pliocene do
15.6 7.6x1072 Muskar, 1937

Sandstone 12. 4 8.8x10"2 do
18.8 1.9x107? do
18.2 2.2x10°t JarGcer and Cook, 1979
19.0 3.8x10-1 WyLLIE and SPANGLER, 1952
16.6 4.1x10"1 Muskart, 1937
27.4 8.0x10-1 do
21.0 2 Corrs, 1961
25.6 4.4 Medium grain, Cretaceous ‘WiINsaNEP éf al., 1952
15.0 5 Fox, 1949*
28.0 15 Max. permeability Corrins, 1961
15.0 9.0x10-8 Pennsylvanian Polosity; MANGER, 1963)
24.9 4.0x10-8 Cretaceous Permeability ; Gonpuin and

Scara, 1958
Shale 5.0 <5x10-° Jaecer and Coox, 1979
few 103 South Sweden Larsson, 1966*
9.7 1.2x10-* (Silt stone) Rva ef al., 1962%

25.0 <10-3

Davis, 1969

H5K MR L BR OB E O MK E & B KK (Suecrov, 1961 i X 3)

Table 5 Porosity and permeability of original and fractured sandstons, after SMecHov (1961).

original mean fractured mean values

Sandstone of Shebelinsky gas field  porosity (%) 527 0.3—0.4) Range of openings is
darcys =0 I1x10-1—1 }from 0.08 to 0.1 mm
Sandstone and sandy shale of porosity (%) 8—10 0.1—0.2
East Carpathians oil field darcys 1x10-2 1 x10-*
RRUNETHELSLTH Y, 2ok 2NEEREE: Tbs.

R BB FEAMIC KB % b Bk & B O T
BT LRI TERW, BEL(1977) i34 ¥V 2 KL 43 Fi
T5Fa—sBERT3EIOARBZE, TLTERED
IR & BRI E ZERRBR LR, 6 RiTTIH4
BlichbzZ L &R L. ZOF—200 LEBITEKE
L2 Y 5 MO 2 BIIMREE SRR W& ) REKE

% 4 X% Arcrie (1952) D% £k L L, Zhic
FERDDLP>TCBARE L AERD T —F B X BELL
CX5Fa— 07— S MifteThxiso 7k
ey PLEWELDTH D, ZORPLRAERKE B
EBRLF 5 — 7 OEOBBOFKE RS b KRR E
TR RERRBROEENE MB 2 LB TE S,
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Fig. 2 Relationship between porosity and permeability for consolidated and unconsolidated granular sediments.
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Fig. 3 Relationship between porosity and permeability for limestone (after ArcHig, 1952).
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Table 6 Porosity and permeability of carbonate rocks (the asterisks designate field data).

. bili
name p?;Z §1ty %g?;:) ity remerks reference
13.0 <5x%x10-% Jaeger and Cook, 1979
4.1 <1x10-* pore size; <0.01 mm Arcuig, 1952
18.1 4x10"% Chalky, Devonian do
pore size; <0.01 mm
8.4 1x10-2 Mississippian Murrey, 1960
8.1 7.1x1073 pore size; >0.1 mm ARCHIE, 1952
Limestone 10.1 7.7x10-3 pore size; <0.1 mm do
25.0 1.3x10-2 Chalky, Devonian do
pore size; <0.1 mm
29.5 3.8x10-2 Chalky, Devonian do
pore size; <0.001 mm
5.0 5x10-2 Fox, 1949*
21.6 3.4x1071 oolitic ArcHIE, 1952
pore size; <0.1 mm
17.3 4.8x10°* oolitic do
pore size; >0.1 mm
9.5 7x10"% SomerTON, 1970
3.5 7.1x10-3 JaEGeR and Cook, 1979
Dolomite 6.3 1x10-3 Ordovician Murray, 1960
13.0 3.3x103 (mean value) Davis, 1966
11.9 1.7x10"2 Ordovician Murray, 1960
27.8 2.9%x10"1 Mississippian do
28.8 0.9x107¢ BeLL, 1977%
(25.5— [(0.3—1.2) x }lower layer do
32.9) 10-9
Chalk 32.6 1.4x10-¢ do
(19.8— [(0.5—2.2) x }middle layer do
" 36.7) 10—9)
47.0 2.8x10°2 do
(38.7— [(1.4—3.7) x }upper layer do
52.4) 104)
. 0.6 7.3x10-¢ Triassic Groyna and ReynoLDs, 1961
Halite
<1.0 4.1x10-3 salt doam do

2B, BEOWRORWLEREA, FEEIEVER
B LFERER O TR ERICRT X 5 AWERRNIC R
EE5.
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Fig. 4 Relationship between porosity and permeability for carbonate rocks.
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Table 7 Porosity and permeability of vesicular volcanic rocks (the asterisk designates field datum).

name po(ro?s)ity permeability (darcys) and remarks reference
o
7.7 1.4x107% wunpublished data SHizaxki, 1966
0.1-1 10-6—10-2 dense ATLANTIC
Basalt 5 10-4—10-% wvesiclar RicH-FIELD
10 10—¢— 1 fractured, wealhered, or brecciated HanrorD
20 10-3— 1 river-deposited inter beds Company 1976%
39 4 X105 (8.0x107"—1.7x10"2) partly zeolitized KrrLLER, 1960
Tuff 14 3.3x107%(9.2x1077—5.8x1072)  welded do
ul
36 1.4x1078 (8.4x1075—2.7x10~2)  friable do
40 1.2x1072 (3.7x1072—6.1 X 1072)  pumiceous do
YRR BEEMELARSOEMEECLY, DERBEE, FAo—pigTdHs. Lo, HiE, W Elko

)BIREAE, 3)FREE, 4) M (friable), w4451,
ZhZhOMBRE L FRERESBREL TS (7
). Z0OR»OLEMICIIFEER14—40%, BRI
8 x107"— 6 X 1072 F v — b 2R EFNIER IRV i
EEDTNT, DESMIHAKBLRY 252 LERLT
w5,

KILAEEY OB B 57284 Marie (1980) i

k3 4.6x10774 1 — & Lama and Vurukuri (1978) iz
&5 1.2X1078 Fuv—oREh, W bREERTNE
KETHZH, HROBEIETEKEITEL 0L
Y

F 7z, ERIREEBIEE STuaRT et al. (1954) I kB3I F
v Margnette g1z 3817 2 RER P RfED 2.8x 1078 &
wy—t Rmacetal. (1962)ick s Ry =7 M
Stackton BOHBID 4.9% 107 F o v —5Fsh, kil
AR IR BB A —F N L DORIT IR
ZEKETH 5.
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BB o3 <, MBSO R X Y S
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DHEBHIENEAEIC L Y E5 00 LR 605,

5L ES LT & e KiUs LERIRE e S ILE
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3.4 ERE

BRI & Bk < KAE & BRE O bR RARIE—
BICTRBKETH 5. 2L TEOBKREIE—kic 107°
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MTERIL T3, TibbiEKE 4 mm PUTF, ZLTKL
AT 4 mm DAL,
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% (BEYER, 1966). ULH L, =T OSBRI OEK
HIXEBIE W E vwbh B3 (Sumers, 1972; Beves,
1966),
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Aiken HURIT 53T T 3 MERERE SRS TRBR L 7B RE D
WHEE 1.5X107° F v —TRE DL DREKET
WL L OB TRV L2 WRES P, BROE
FRLTH (RBIECAEL D IR ¥) TS X
10257 v —* L RiFRZEKEZRT. & big, Froguist
etal. (1973) Tz m T Fillm v 3 —LRO RS K& D
Bl % 2205 Tl BRSSP Ol b TR EE M 2N
WZ L ERFRT 5.

—75, StEwaRrT(1963) iz & 5 ¥ 3 ¢ 7 | Dawson Hijs
DREREE 5 BUCIERS 3 B R 31—-56%, B
2 x102—2.8 F v —* Wb H WE T H 3 i,
Briz-KisHorE and Baimasankaram (1982) iz L 54V F
DRFEAEREEMR TH 5 Shadnagark DREREE £ 5
FALAE R O BALRENI0. I— 1 F v —* L RT 0
fEERLTHTT SChiclkEE R L T3,
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Fig. 5 Relationship between porosity and permeability for vesicular volcanic rocks.
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Table 8 Porosity and permeability of crystalline rocks (the asterisks designate field data).

porosity (%) and permeability (darcys)

rock’s and areal names reference
: sound fractured weathered
0.0029, 1.0%, —_—
Quartzite, schist, and gneiss - ProcTor & MARINE,
(Aiken, South California) 1.5x 107" d. (mean) — 1965 ’
5 x10-2d. (max)
Schist (Marguette Mining, few?, 489, *
S t al., 1954
Michigan) 2.1x10-%d. 0.97 d. TUART & 4.,
Granite (Shad basin, .
rfn;,e)( adnagar basin, R 10-1—1.0d.* Briz-KisHORE, 1982
ndia
5—69 31569, *
Granite (Dawson, Georgia) 7o 9% 10‘3—2./08 d StEwarT, 1963
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5. Thbb, AREEHPEROBBIIR L TREH
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WHHIT 5.
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Fig. 6 Relationship between porosity and permeability for crystalline rocks.
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Fig. 7 Relationship between porosity and permeability for various rocks, representated on log-log paper.
(a) granular sedimentary rocks, (b) carbonate rocks, (c) vesicular volcanic rocks, (d) crystalline rocks.
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