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Ope:ra_tori Colu.mbiai.n Fuel Co:rporation 

.Lea,e and No; i't. . w. Adams DM- 2. . 

7 . Comm11ni:od Drilling: lQ ... 31 .. 57 
Complet•d D:dlUng: 12 .. 15 .. ~7 

a . Surfat:o String .. Set 9-5/ar• casing at 1429' with 
900 ti!t-.cka po_smix. 

"b . Proc/luction String • Set 5-1/2 ' ,.:a.sing at 5250' 
y;i~h 285 Q&.C • 

10 . •total Depth: Drill~r'e - 5980' 
Schhunb.,U"ger - 5977• 

12. Type ot ,E:lectdca.l Log: Schlumberg~r (SP, ZS, Induction & MLl.) 

II. Formation Tops: 

Formation 

Cimarron 

.Herington 

Win!i bi 

Upper E • Riley 

Lower Ft. RU y 

130S 
(,£1266) 

2485 
(f89) 

Z560 
(11~)\ 

Z(,15 
(.-41) 

Z690 
( - 116) 

2760 
( - 186) 

2835 
(- 261) 

Scnh.i:.-:.::.berger - ' --. .,. ...... ,.. 

(1'90} 

2.557 
(/.17) 



i'ormation ----

Toronto 

Lanoing 

Marmaton Op. 

N . P . .e. 

Cb rokee 

Atoka 

• 

p~mel.!.., 
2870 
(-296) 

4370 
(-1796) 

4480 
(-1906) 

Sl76 
(-2602) -

5Z70 
(-2696) 

5··125 
(-~851). 

5565 
,._2,(191) 

5763 
(-31$9) 

5870 
(:-3296) 

?864 
(-~90) 

4370 
(-1796) 

4480 
(-1906) 

5174 
(- 2600) 

5560 
( ... 2986) 

S76i 
( .. 3188) 

S87Z 
( .. 3Z.9$) 

Bova.cqu 

tr 

II 

:I\ 

Ill. Pertinent Zones. Cores. and Drilbteni 1'.i:ot 

A Darold well logging wut was empioy!Z'd on this well th.rough. thu interv,al from 
2900' to 5752 •• ·Tea ting in that in ~rval w·;:::. b.:.· "a on how", reco:rdod by tb.-3 
mud logging equipmeni. It b to b-a not@& m • <l';;.c,,::- to ~ho I c ving' 1 hole condition,;, 
sample quality in thlu woll wia poor. 

1. .Show at 2940 1 to 2948' 
(tamplea cir~ula.ta at 2963') . 

.il; maximum of ZC ~nits cf gao w:::.s 
re~o:rded by tho m d wagon in ~hi$ 
int~;rv3.l . Sample <:, uality. although 
poor, indicated that tho show •.:vaa 
£:tom a tan oc id , ·lightly oclicast·c 
Um~stonu . On the 'h;l ia of th.ia ahow 
and in kat.;,d P,.?t'osity, a drilhtcn~ 
i~et w,u, o:rcl.,'.lr -d . 

DST l • ..• 2941 1 
-::() '963 ." (:p-.n 2. - /2 hout-s . 

Good bhn:-, th:ro-;.;ch;...ut test . Re -
eovcir~d Zlv• ga c t wav.;:ry mud. • 
.FP - E .-:·, 5 to ··ff># . BfL !i,.:>/ 30 min• 
utea/52.fh· ($till builciing ' . Chloride 
of :.rec.ove • : tcp • ?', C,.,_ .J ·.:;p1v1 • 

. micldil,.'i - 9 7, 000 p :J~. a.-:..· h<:htom . 
93, OCD PPM. Chlor\.·.- • ,;:/ pi · 1-x1ud ... 

7. OOG P ... M. 

At the ti.mo thic intc :rval '.lilas drilled, 
the v, tor-lo z prop(;l" ·y of th,;, drilHne 
mud w~s very high.. It is f ·lt ' ha~ t.h.-
above te t h in,ouduoiv - aince he 
cb.loridea r)f the 1·ecovo17 w 1·e in tho 
:n:.ngiJ of that of tho :l ' d i 1. th pit an 
tb ·at ry co.nditfon o"' th-., recovery 
could possibly bi: fiHr· te . 
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l. 

'Io:ronto i»t 43 70 ... -1,ios 
( ~..i.mploa ~i:l'c.a.t 4401 ). 

, 

• 
, ; 

Duo to a "g~ed ~how of gas in the 
Riepuhlic Natural ii l :f'c,x two mile 
to the soutb.l!tast,in the upper To1·onto 
Umesto~e b~d, it was decided to ch.cc 
thh :zc:,ne by ddllst~m tcisiting a~ thr., 
bed h 5trud:urally hiah0.r in thio well . 
Oa.11 :r.ea.4ins in the mv.d logged by the 
Baroid unit we.~ being masked by 
$hale gai ''!l-"om tb.e ca.rbonaccott 
9hal~H1 above. However. five to 
oigb.t unit gas inerea.se with a. t:-a·;,;: o! 
fluorejCt!H'l.<::o waa noted in tho mud and 
Qatnples .from 4380 1 tc 44:00' . The bod 
con$ieted of tan, tin$ to medium 
cryst.alline to, (!balky 1uneotoni:; with 
t:ra.co,i oi vugular and inte.r.·- crystalline 
porooit.y. 

DST f l. .... 4.371' to 4401' . Open 2. hours . Wuo!c 
blow thYoughoct tett . Recovari.:!d 210' 
very llllightly gas cut 1111ir;htly eulty n,ud. 
FP - 70# to 140# . BHSl.P/60 mim1teo/ 
12'i5f} . Cblo1·id~s o:£ ;.il!,covo:ry: top -
35, 000 PPM, u.iddlei, - 50, OOCl PPM, 
and bottom .. 65, 000 f.l.J?M. Chloride 
of. pit mud .. 29, 000 l?PM . 

Show 11'4 the Upi:ui:i+ Lanaing 
(~ample• c.irculated ,at '45 16) 

PorodJy w~$ notcid i:a th,: 6ample~ 
at 4194' to 4510• . A slight in,~rea~~ i 
n'lud g~s :rel'ildings was not~d in th 
upp~r hHl feet of this iutll:rval with n 
tl~a:::e o! ydlow fluorescence givinr; 
fair ct.1t Aho noted . 1'be in-::r~aE.oa 
r~ng~c ! .ron'l 5 to 10 unit& above the 
norm.Al 1.·cading,lil . Similar increa.s•a 
,,.,~re :r~icordcd in the cuttings . The 
~bow w~a noted bi a tan to bro;;,:.n .. fin,:, 
to n'l.•lQhnn e:rystnlline to d1alky lime -
£1\on~ with, vug:ular ;.n1d intcr-cryst.'.+lline 
por-.,.sity. Tho- b1;1d it.; \lquivalcnt to 
Uppor Lancing p~y in c;ur .r\rmontrout 
#1'.:! • 1 in ~cction 15- 3.3-30. Meade 
Cotinty. On thlf: basis of ~hh show ll 
drillat~m teri1t wns talu.:n . 

DST 13 ••.• <!496t to "1·516 ' . Open 90 minut-ts . 

,' 

Fair blow t.hro1Jgh'-•Ut test. Ri:J;;ovcru 
180f gas in drill pipe, HW 1 heavily 
gall/ ~ut n1ud, ·360• heavily oil and ga 
t.:ut .t;alty nrnd, 1aoi oil a.nd gas cut 
muddy taltwater and 1530' oa.Hwater. 
1:l'P .. 2351'1 to l Ht5\V . IBHSIP/ZO min-
utes/ l ;tSOt\'. . F BH$IP/ 30 minl.!t~s/ 
1420, . Cbtoride.r. of ;-e-;.:;ove~y: top .. 
70~ 000 P.Pk!, middle - 12-5, 000 PPM. 
bottom ... 13S, 000 l-"PM . Chlor:idoi 
,ai pit mud - 22, -000 PPM. 



' ' . 

s. 

Show in tho Upper Kansas City 
(samplea drcwated at 4806) 

.• 

/4n incre~s~ of tw~lve unita of · as- in 
the mud :with an ight unit increaise in 
th.a euttipgs were 7t.'!corded by ta 
Baroid H;,gging unit at 478-$• to 479 .. . 
J. l though.:. the sample- quality was po r, 
it apE)ea:rod that this show occur:r~d in 
a white to bu££. fire c :rystallina , ifody 
oolitic, mU.ghUy oolicastic , fo~uiUfo.rou.s 
limestone. /j. :race o! bh1e - gr~_r.~n 
fl uorasc~n ce with a very faint .:::ut wao 
also noted . 'l'he porosity appcare o 

• bo v ugular. oclk.nstic and inter -
cry stall.in 4.l! . A test of this ahO!W was 
o:-dered on tb.e ~ti-ength of the show in 
the m ud a nd <:utting . 

DST 114 •• •• 4 780 1 to 4806' . Open 90 minut~a . 

Snow in. Hodges Lime 
(sam.ploo drculatod at 4999) 

,, 

Strong bl ow th1·oughout test. G:is to 
1udace in 8 minut0Q . Initial and 
maximum gauge (15 minutcio) $~ MCF'. 
F inal gauge (90 minut\!!s) Sl'M. 
Recovered 30 ' heavUy gas cut mud 
(cbiodcfos .. 2.3, 000 PPM), 810' very 
heavily oil gas and saltwat~r cut mud 

(iast . 25% oil & 5% 5altwater - chloridos 
12.S, 000 PPM}, 480' oil (20% cut wi ll 
oo1twater, chlorides 135. 000 .PPM. 
g r nvity o! oil - 4: Z degro~ } .ana 330• 

• gaa cut saltwater (chlorides ... 135. 000 
FPM. ..t P '"' 1851 to ·!65#.. Bi- $IP/ 
30 minutes / 1400ft ($till buildinG) . 

Th.e Hodgos Lime 1is in tho lower 
K~nsa:fi City .section ~nd is productive 
r;.,.,..vera miles to the south,:iast in the 
N . '.iJ . Mocano Pcol. l:1,1a •.ro.r County. 
Ok ahvma. 'l'hc Ba-roid logging unit 
rccoxde .an inc:reas0 of ten unih of 
s;as i 1 HJ mi..d •,1;1ith a sL'7l.ila :t: incre ee 
in th,ii c:ut ·nJ · t 49•18 1 to 1890 1• 

Sa.inple .s in t~.',, in.terval indicated. 
sorn.e int 0 i.·- ... --'"i tallin .. , pin point a.r:.d 
sc1n-i) 0'1h.:-:a -,· s:: poro.si yin Ill. v,hite t.o , 
tan, fil'le {.. ryGtal in~, highly chalky, 
slightly o-.>litir.::, slightly oolicastic 
limestone: . .. i•a:.;~ of yellow fluorea -
Ciil!nc~ with a aint cut wao also noted. 
'I'ne nat;u::e of he show was the basis 
for ordering ·a d.-il t~m test. 

DST (IS •••• 4968' to 4492 1
• Open 90 minutes . 

' Y.;.i::- blow for 20 minu eu d cNa cd 
;:::, weak by end of test. Recovei:ed 

J • (P 'lightly gas cut n1uddy saltwa -:1· 

and 3060• sahw~t.er . E"P - l035rJ 
to l 715i . IBHSIP/ 20 minutes/ 17001 • 
.FBHStl?/30 ,minutes/l72Sr) . Chlo1· cl s 
oi recove,:ry: top - 79, 000 PPM, 
:m+,~dl,3 ... 14A, 000 PPM, b<:ittom ... 
14:4; 000 PPM. Chloride o! pit 
mud ·• 19. 000- P:.PM. 



6. 

\ 

7. 

Gas show in the Upper .Marmaton porosi y 
(aampl • ci:rudated at. S196) 

./t.n incl" -.a e 0£ eign uniu uf gu.; 
was recorded by he loggL."l.g 

• 

unit at 5180' to S 182 1 an~ fivll 
unit inc :.rea aJ<;) i rom 5188 , lo 
5194* . A trace of ye:llo,v 
£luo:rog.cen ~ia with a vory i.i.int 

W ... $ al O noted. 'l' he 
sap-,ple:s through this interv l 
eli'bwed b.,'.l bed to b "i1hH0 to 
tant fL.,.o <:rys allir1.:?, ~1 al ·y, 
1:1Ughtly oolitic, slightly 
oolicastk lime t. one with 
tra,·e 0£ oolica de and in or-
c rystallino porosity. 

Correlation indicated this bcyd -..va.s 
appro11dn-ui. 0ly forty foot :i.igh.r 
etructu:rally to it equiv.al . t in tho 
Ropublk Nnt · ral ff 1 l? ol", • wo mil s 
to t e uoutheas . Sh1 :e th O.:Jt..iva-
lent b~d in 1/l i'ox recovered 9 • 
fr • oil -And 600 1 of altwater wit a 
ma;.:.inuim gai:. .flow of 6 MCF, t 
wa11 .t'elt "bat "Uch. (ructural 
advanUige warranted a dril "t~m 
test· in hia well . 

DST 16 ..... 5177' ·o 5196 1 • Open 90 n-.dnut s . 
~t:i.·cng b ow ttu·ougbout to t . 1 Ca.!ii 

\ ' ' 

OS~ in Upper Marmaton DST 
(aampl • drcw.atod .it S2l8) • 

to s ,-Ace ·n .;;, minutea . Ma:.dmum 
gn. g('J (ZO & 30 minutos) ... •100 MCF. 
Final ,o.ug~ (75 & 90 minute;;s) .. 

1!:.:1 ~;,iC.li' . R c vru·od 50• h avily 
ga • c .: .:~ud, wit.h no wahu·. 
Ch.l,,rid¢i o the i.'ecovcry - HJ., 000 
PPM. Culod CID of. pit mud - . 
18,QOO i? M. 

ltcllowing DST #6. the drilling mud 
in h...: hole and pits was hi& ly 
e ntan:iinat.::d with ga$ \'.lhich \-;ould 
1iot bn3:.ii.k :..,ut . Tb.-:, logging ..:nit 

• rei;orci.;;d over 200 1.1nih of go.o in 
n. ·d befo acdi iona.l d ril ing 

-w1 as ;;;.,i. cm t id . l't tha point, 
con , .. n:-a.bl¢ e..:fo· t and e~pen .e w !i 
s ::nt in r ,dudn~r e: gel str ng.t o 
t . .:, .tn.uo. t k1 1.>,· - o 1 Urn r -- 1:ydo 
~as ai.·1d .:o p1·..::v · nt t•m .k ·n ;, 

rJew show bolow 5196' . Al. er 
(':.On itioning he n ud :for appl'ox,i .. 
m' te y twc vc hour • it was dedded 
to cl U a h 1J.l v,iit high ga ,ii ;re:ld' lf. 
in tt nrnd and lock for g& a n • 
inc:coases ~bove foe ·· high nornua.l 
r0a<lirJ.t:, • At 52?4• to 5233' eight 
to hr~,, units f r:;as •.va::i re..::ord d . 
Th~ s · mvlee in this lntl?il:tv.al 

howed ho b4l!d to bo a whito to an. 
in · c ::ystalline, ct c.lky. ·oDs· i-

fo eu~, Hzhtly oolitic limestone 
\;1/ith a , trace of pin point nnd 
v~ . -;! .. po:oeity n a r cc o 
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6. Sbow in the Upper Cherokee 
(c:i:reul~t4'd 1amplae at 5431) . 

' 9. Co t ce in tho low~1 Atoka 
and Mol"row 1s.actiona. 

l , 

yellow flu~resc,~nco wi'tr ... a faint c'tlt . 
Due to th~ m.asking a!fai.:£ of re - cydou 
gas in the r.nud. i t w.:.s dedded to te t 
th i s ~one to prevent p· ssing up a 
pooeiblo pay. 

DST tn. ••. 52.Zo • to 5238 '. Opcz1 90 minutes . 

' ' 

Weak blow !o:r JO minutea tli~n <lied • 
R ... cove~ed 30 ' mud wi h no shows . 
.FP - O'if . BH51P/60 minuteu/770# 
(s til l building) . CbloridtHJ oi tb.0 
r ocov,u-y ... Z9, 000 PPM. Chlciido 
0£ pit mud - 18. 000 .Pl?M. 

A te.n unit increase in fae mud gau 
:roading was reeorded th:rougb. tbe 
intGi•val !l·om s~120 1 to 5426' . Sampl1i 
qc.aHty in this section wa$ extremely 
poor o ·thi!lt it was imp:rs.c:tkal to de -
ta rtnine tbe lithology of tb.e bed 
!rorn wh.kh th.a inc:r1;;a.rse reading wa.a 
d ti:irived. A d:rillatem test was ordc.:ted 
ou tile ba hi 0£ tbe sa~ reading increa e 
in the mud. 

P S'l~ ;a. 
1 
.... $411* to 5 .. 1:,z, . ()p@,n 3 n()Ut'S ~Uld 30 

n,in\!t:u .. Weak blow ·or 10 minue.1:,:1 
t.b.<in di •d . B.fltcovery - u:rJi::now • P..U 
pl"tH!SUt" OJ} • 

During the running of the above test, 
the tool r hv drill pipe and collara 
w,u·~ s u-.:k flO that .fishing" ..,,,as 
neceiu1:,ny to r¢cover th@ tool . ..4.ny 
rie: •:Qvtn·y in th~ to,.;;l WAil ..:ontill.minat~d 
in the waG:h .. ov·4:n• operation. .J\£tu:r th 
cl ctrkal fog was run. corrGlation of 
da.t;;i. indkatt:cl iht..t the gas ,show was 
probably ':rom. a black carbona-~aou 
shale at thi:, I:op of th¢ Cho:ccke~ eectlon, 
indicating that tho ga6 incx-eae,1 was 
du\'i to f• sh3l0 gaei . I~ is fol tbat .th · 
.racove .. y ,..,·ould no1. hav~ boen over 
five ~en fed or mud in this instariee . 

Ii ,; pl urned jn tla p:rognoGis or hi 
woU. n attcir.t1pt wa s made to c.ore a 
few ieet oi thQ lower Atoka thri::m,sh tb 
Meirrpv.i aedi.cm. into tbe uppe :r 30 
10 40 fo~ . of th.e Ch s1::e1·. Col'i:ng wa i.l 
com:;.nen<.:ed, be• :tev~ r. d'l.!o tei 1;1x'·raml,;ly 
(lfow .:: \"l ting time, i v,a$ d~dd.:$d to 
ddU ahead a.Her 58 foet w,u ~orod . 

Coro 'il l .. ... . 575?' to 5766' (5751' to 5765' 
S hlumbtn·g1!r m a uremantv) 

/ Recover1:.1(l 11' . 

'!'op; 
9 ' 0 ' ~!~~~!~?.!. d~rt< trroy o do?.k 

brown. d-i!!nae. tire, mic l:'o o 
V.;\l'Y n~e r.:: ~yttal in\r, hig hly 

• argilh.ic~out with E.F,:z.tt~ r~d 
itr,<:uk o! blac t sh.o N.:, f.i ho,.; :. 1 
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• 

2' 0 11 _§andt¥tona_. gruy. i te . v~ y f' e 
grain,!d. i gbly c: le .roo ~.:s . 

-; giUaceou.e . o hows ( / 
.Atoka). 

• 0' ::'>rial .. . brown to grayi h brown, 
rer t0n . ('J:' / torrow h 41!i) • 

l '0'' TOTAL 

c,n·• 2 ... . 5766 t to 5776 ' (S 765 ' to 5775 t_ 
Scblumbl')t"gi:ir m en. • remcnt ) . 
Recove r ed 10' . 

Top: 
9' 611 ~~le, cla. :rl:. g ray o black, :rotten 

ei1rbo11aceous . 
o• 6' Limestcn.r,. da rk b·,·own, d..:n ... , 

tite, m er; to very .fi. C C -ryst.:tl• 
Uno. a.rgill · c ou • NI) how . 

Core f/J .... . 5776 ' to ~Sh,' {577:i• t o 5809 1 

J:1;.:tll mb .t'ge.r m~aaurernen&) . 
R <.ov~ :-c~ 3<.' . 

t 

.!::J~-~-:!.t.EE!:t. dark g:r y, an o, 
tit.:i, ve 1·y !in~ c:r)retalline, 
~o "·tu~rouo. hig!1 y 

·g·n::..ccous. No show • 
f!.!._~!~ d:.n· gr y to black, :-o -
ten. 

l 1 6'1 l.ir.noeto::-.ic. s:r· y. tito. v-cry 
.fiu~ crys :::.llin-:s, ightly 
• 2" r ... na,· ous, slightly ai· i -
aceouo . li·o r;howl.>1 . 

l 'Cr· l d ;.,;.c,a "'• gr¢,:n. ·i·ouen & 

silt ,tor:.J, ·1rccn, tit.e . 
' '

1 !:ju.cst<.m..,, g:ray. ns~, it , 
v~ry fine r:ry,,ta.Ui."\(:: . fot1 ~ui -
fo:.:-. lithdy a.rgillac~ou~ . 

1 1 01 Sb....1 , cln.r gr y to bla.c t u 
g .:ien.iob g ·ay. 

S ' 6'· Lirr:-1::e ·011 , , tan, tlen1.1e , ite , 
v·:;;_:y nn:;·ro coar· 0 cry· t.:1 lin~. 
crinoicl.:..l . 

s• 6 ~ndc1to~':! g-Tay, • itc. ve ·y 
.ffoe gr incd. qu~rczitic. 
argillacoou. • 1' tov.1 . 

l • 6• Siltetc,c a, g:ray; tit , and hal , 
da:i:-.k. g a y t bla c • 
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10. P...-Uhtem toat in the 
Morrow and Cb st r. 

• 

Jtft\C,r Cvre 3 wa pull.e th.e w •11 w.:i.-> 

drilled to totnl dept 0£ 5980* 
(driH or'.s rn~a urcmen"') .and lo ge b}'~ 
.S -::;hlumb rg ~r (1'D 5977}. A lower 
Mor.rO\"-' ound w s not~d at 5654 1 to 536 
'rhu log n i .. • ·t d 'Lhl t e ·v 1. ·o b 
porous but probably wat r be:i.r· .. g or 
hu1b.ed . A e drct..lation Jad bcii!n lost 

whrm th~ bit had p~ ctratc he oa.nd 
bed fou:r or !iv · faut . it wa. dt that 
th.c lntvrval could hav bc~n il 1 $hG 

wi h mvd. In ordor o ev lua .-, thi 
bed dr,ll em te8t w $ or or u . Th 
tool w,u, rigg d ~o aG to test '2.ny 
porosity in t e' open¢d Ch.!!ster IStH::tio , 

DST 9 •••• 5810' to 5877·. Open Z hi:>Ul'fJ . Good 
blow dec:ro e!ng co iah· by the .. nd of 
toat. Recover• d llZ 1 dri ling . 1d 
with 110 ab.o\•1 • .FP - Ot! . f'3HS1.P/ 30 
minu.to /2 801 . ltBHSIP/ 30 n inu / 
2~0h. 

IV. Re.comm ndatlona: (All moas,u·,un nts ar Sd.1,lumb<,rse.r m ii.tt)uremonh) . 

LJB/lg 

1. Uppor Mo.rmauon Poiioelty 
5112' to s212• 

2. Uppl!r Kanaa• City oil 1how 
4 776• to 4796' 

.At th • time thie rep :,rt waa w rittcn , 
the k,wer r .. '10$t proapoch for t:>ro -
duction have boen p~ :rfoz-atcd and 
tl"QatOd o in • catcd commordal 
production~ l't c perforated interval 
is in ti o U p~:r Marmatcn· paros ·ty 
:.t S 7'' to 5l32l . ''his in tlrval wa 
inc uc!~d • :i tho ddllc;tem. test interval 
of DST ~}6 (5 77' to $19 ') whk t et.:, 
<)i maximum. of 400 !·/CFO.PD ~ On t 
s :rength of th,!$ l(lhow 5- 1/2. pro-
duction w~s S\'!i. to 5Z5 ' tor iurther 
tj$ti.ng . 

On h ... ba.si '1f. DJT 31.. a'- 47S0' to 
4006 ', it b :r.r: co "t} • encl• d hat 
portion a oft 4 d~il >!m t1:i~ • in!c:-rva.l 
be t<J.st~d for ..:or.:ut'l •• :rdal produdion 
in the evc11t h;i-:, h~ Uppe:r Mal"maton 
pay ·hould be aepktl'Jd ox- rovo to be 
non- commcl·cial. 'rbe .:;ug:gested 
method of c ~luati.."lg io wa a•· 
:follow,: • 

• Fe:r!f.",u•.ate rind t~&t all or p .... rt o! 
the intorval fr":m -470" 1 to •1792 . 
Ii comm~i-cfal pi-eduction is 

, indicat d. per!or t~ cppc.;r porou 
in rv b . 1 h¢ te~t .i.ndic.o.tc., 
ext:oatsive v·.1 .i.~ Ji· proch:.ctivHy. it 
is U>"!Qea ·ed lha ·eh• in erval be 
squ(i:ru, • d · r~d ur~pe r :ione o,f 
porot,;ity tos~od. 

b. P~:rfo.rate and tect int-:-::-val" • t 
41 3' to ,,1735• ar,d 4780' to 7~2,• 
!01· ·orr.·merdal :>1·oduc 'on. 


