
Data resulting from the U. S. Minerals Management Service 1993 geologic field 
program in lower Cook Inlet, Alaska. The data includes stop and sample index maps, 
sample registry, micropaleo analyses, organic geochemistry, porosity and 
permeability, paleocurrent, clast type counts, gamma ray, gravity, potassium-argon 
age, apatite and zircon fission-track age, and geologic measured sections. 

Note: Copies of the original field notes are on file at the U. S. 
Minerals Management Service and at the Alaska Geologic 
Materials Center. 
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55 !52.IIIlIS11 IfDIVCER 33 ! 1 WIKENAI -II JIg 00.51<. IDV.BM TheIm. ... ~. 

5 'S2.8t8111t REDCUCEfl 33 1 . wlKENAl • .hg IOO.so:c;.lVV.BM n-m. At. , 81 ~ 
55 , 52-SMtllt FEDGJICBI 33 1 I IWtKENAI .kg oo.s.c.IDV.8M ~AIl. . ,52.851111 _Iclolond .- 2 21 wiKENAI M 9( 
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93 Lower Cook Inlet Micropaleo Analyses 

The following 64 outcrop samples have been examined for 
foraminifera and related microfossils. A detailed faunal list and 
relative abundance count is provided for each sample. The follOwing 
codeapplys to the relative abundance counts {very rare-I, rarea Z .. 3, 
few=4-6, frequent=7~lS, common=16-2S, abundant >26). 

93KATIOIB-l 
Haplophragmoides sp. 
Lenticulina sp. (broken) 
Lenticulina secans ~, 
Icthyolith 
Inoceramus prisms 

I 93KATIOIB .. 3 
Praebulirnlna cf. churchi 
Marssonella oxycona 
Saracenaria sp. (silicified) 
Nodosatid fragments (silicified) 

93KAT10IC-l 
Radiolaria7 
Indeterminate siliceous molds? 
Shell fragments 

93KATI02A-2 
Barren 

93KATI02C-l 
Barren 

93K"AT102D-l 
Barren 

93KATI03B-l 

very rare 
very rare 
rare ._-_ ...... ;)-
very rare 
abundant 

very rare 
frequent 
very rare 
rare 

few 
rare 
frequent 

e rn-4.1' I' 

'T ..... , ..... 6- ~-,'- Cenosphaera spp. abundant 
few 

It 

Cyrtocapsa sp. 

" 93KAT103D-l 
Lenticulina aff. saxonica 
Cenosphaera spp. 
Inoceramus prisms 

GMcl Data Report No. 233 
I 
I 

t!!, rr t-e- 7' ~ 
very rare ~ a-t'fY":/v(.(-.--I> H~ /11..,.. ~ , 
Common 
abundant 
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I 

I 

43KAIlQ3EwZ 
~orOthia cf. invenUSta 
T!Obulina prisca (si1iclfi~d) 

()tJ\Aj,I.t\~ (8v'¥'I-' -

. ~ erneuilinoides bearpawensis 
ilicosigmoilina califomica 
rlbrostomoides sp. 

ijaplophramoides sp. 
~eophax sp. 
Recurvoides sp. 
1'rochammina sp. 
C?olina sp. (silicified) 
Gavelinella sp. 
Ipdeterminate arenaceous spp. 

GMCi Data Report No. 233 
, 

i 

rare 
rare 

common 

common 

common 

common 

abundant 
~'_" ~fU""" 1

M

, 
L. r. H: K-f' .~~ t". ~R' • r: """,IF 

..... ~ , ~t4 ~ 1A~ .. sr.J. . ~ 
common, - " "'" . "4Ja,, f1""',+-" freq uent - 0 ':).) cJ (. , 

common 
common 
frequent 
few 
few 
few 
very rare ? 

abundant 
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" (J (J V;1.M R . ~a....,.pl"""o ..... p-hr~a~g-moides fraseri 
erneuilinoides bearpawensis 
rochanunina sp. 

ndeterminate arenaceous spp. 
ctyolith 

'ggerella popenoi 
arssonella oxycona 
erneuilinoides bearpawensis 

llomosplra sp. . 
odiscus cf. cretaceous 

rochammina sp. 
aplophragmoides sp. 
. sp. (planoconvex/raised 

frequent -
rare 
rare 
abundant 
very rare 

common 

common 

very rare 
few 
rare 
very rare 
very rare 
very rare 
few ' 

sutures) frequent 
athysiphon sp. rare 

. ndetenninate arenaceous spp. abundant 
adiolaria-.-.. -_ ... _ ... conunon ... 

", .. , ,.~.... '"'''' .. ' ....... _,,- .... :;. 

C,~t4- ? -~ ~ ..... srt:'~ 
r<-"'tO'( 5 I'hl4 r- , 

L.t.:.~.!1J:;::S::J'" / 
;) , 

.. t \ 

I u bikinella califomica abundant ··-H ;,-A. -/ (J~i'''"'-'I • 
I· ("1,,,,~;-,/If.'I1I~) 

I I 
" 

enticulina sp. (poor pres) 
arssonella oxycona 

aracenaria sp. 
I avelinellabarremiana 
raebulimina churchi 
noceramus prisms 

._ I ubikinella sp.? <-7 ___ 

. ollna sp. (silicified) 
ndeterminate trochospiral 
~possibly silicified calc) 
I 
I 
i, 
, 

GMC Data Report No. 233 

frequent 
rare 
very rare 
few 
very rare 
abundant 

very rare 
frequent 
very rare 

-

? ~.K~ .. ~ 
~ " 
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~ 93KAT3A-l 
(VI i, "..;~..... Bathysiphon sp. 

VerneuHinoides bearpawensls 
Haplophragmoides sp. 
Saccanunina sp. 

93I<ATSA-l 
Barren 

23KAT6C-l 
Radiolaria 

93KAI6C-4 
Barren 

93I<AT8Q-l 
Barren 

Haplophragmoides ·sp. 
Cenosphaera spp. 

lctyomitra sp. 

I 

aplophagmoides sp. 
enosphaera spp. 

.~ 
~ 
I 
93LCP4-2 
~hell fragments 
! 

~3LCP4-3 
lnoceramus prisms 
i 

I 
i 
93LCP4-4 
~arren 

I 

GMq: Data Report No. 233 

\ ' 

frequent 
very rare 
very rare 
rare 

common 

frequent 
abundant 
rare 

rare 
frequent 

common 

abundant 

I.-r-\ f( (-f...f " 

_ ' ... ;.'~ ,. ..:-A:« f t{n ::.!'. (,oJ) 

311182 



93 LCP4·5 
Radiolaria common 

93LCP4-6 
Barren 

93 LCP4-7 
Radiolaria common 

93LCP4~8 

Radiolaria common 

93 LCE4 .. 9 
Barren 

93 Lc:P4-1Q 
Barren 

93LCE4-11 
Barren 

93LCP4-12 
Radiolaria common 

93LCP4-13 
Barren 

93LCE4"14 
Barren 

93LCE4-15 
Inoceramus prisms abundant 

93 LCP4 .. 1G 
Barren 

GMG Data Report No. 233 32/182 
! 



G.l 
~ 

-.-0 

t:1 
S 
:;:d 
.g 
o 
::l. 
Z 
o 
IV 
W 
W 

Slop. 

93KATlO6rr-
93KAT106C 
93KATtOH 
931(AT10K 
93KATt1A 
93KAT1A 
13KATID 
13KAT3A 
I3KAT48 
I3KATIC 
93KATaC 
I31.CPl 
I3LCPl 
831.CPl 
I31.CPl 
931.CP .. 
931.CP4 
13LCP4 
93LCP4 
13LCP4 
831.CP4 
1131.CP4 
93LCP4 
931.CP4 
03LCP4 
I3l.CP4 
O3I.CP4 
I3I.CP4 
93LCP4 
1131.CP4 

93 LeI- YIT and TOC 

Sp'IP" ....... lo.g • .,ilI. Sec. laUtude IIHQ. IMin.lsec.jlongitude lGeognoplllc ,,_ 
... paloo.f>3'1' __ Ie" wilt be pn>Ce$SoOd 10< paJy and 10<3IftS I 1 

s-- vrr-- ,,» 14 1'14 ,"S,U""I' ''''I ,'" l~" 
,,,;o.I"U";S" juou ___ nd 

4 YIT 51 14 2. 59.07 ..... 153 44 51 153.7475 lOougl8&-~ 
2 VItRIHITE 51 50 .. 7 51.14631 153 56 40 153.944444 IW. DOUGlAS RIVER 
2 VIllIHIE 51 51 1 58.85021 153 57 11 153:955 W. DOUGlAS RIVER 
3 VIIMnE 51 51 7 SI.a5114 153 57 51 153.964167 W. DOUGlAS RIVER 
1 WUIHTE 51 0 I 58.0025 154 47 I 154.785556 IIT.PEDIWI 
1 VII1IHTE 51 a 7 58.00194 154 41 41 154.77~056 MT.PEDIWI 
3 VIIRNfE $I 0 4. 51.01211 154 44 15 154.7375 lIT. P£IlIIAR 
1 WIJINJE 5. 1 47 58.02172 154 3. 38 154.610833 CAPE I.JCIUG1TAK 
3 YIT. 5. 0 I 58.0025 154 41 15 154;770833 MT.P£DiIAR 
lA VIIRIIITE 5. 33 22 SI.55111 154 8 21 154.107222 S. KAGUYAKCRATER 
1 EXmACf 51 51 51 59.1825 152 41 51 152.8175 SADDLE IIOUIfrAIi 
3 EXIRACT 51 $I 57 51.1825 152 41 51 152.8175 SADDLE MDUHfAIN 
4 EXIRACI' 51 51 51 59.1825 152 41 "51 152.&175 SADDLE MOUNTAII 
5 EDRACT 51 5. 57 59.11825 152 41 51 152.6975 SADDLE MOUNTAIN 
2 PM.£O.GEOCHEM 80 2 45 10.04583 152 53 55 152.liatll REOGUICIER 

3 PM.£O.GEOQtEM 80 2 4S 10.04583 152 53 55 152.198611 flEDGLACIER 
4 JWB),GEOCHEII 10 2 45 10.84583 152 53 55 152.818111 REDGUICER 
5 PM.EO,GEOCHaI ID 2 45 60.04583 152 53 55 152.818611 AEDGUaER 
II PAlEO,GEOCHEM 80 2 45 60.04583 152 53 55 152.898611 REOGUICER 

1 JWB),GEOCttBI 10 2 45 ".04583 152 53 55 152.8118611 AEDGUICIER 
I PAl£(),GEOCttBI 10 2 4S '0.04583 152 53 55 152.1lI8611 flEDGIN:IER 
1 PAlB).G£OCHEM 60 :I 45 60.04511 152 53 55 152.898611 AEDGUICER 
10 JWB),GEOCHEII .0 2 45 10.04513 152 53 55 152.8'8611 flEDGUICER 
11 PALBl,GEOCHEM 10 2 45 60.04583 152 53 55 152.198611 REDGUICER 

12 fW£O..GB)CHEII 10 2 45 10.04583 152 53 55 152.U8611 REOGIMlER 
13 PAlED.G£OCHEM 60 2 45 80.04513 152 53 55 152.898111 IlEDGUICER 
14 PAt.£O..GEOCttE 80 2 4S 60.04583 152 53 55 152.818611 REDGUICIER 
15 PAl.EO,GEOCttBI 60 2 4S .0.045., 152 53 55 152.1118611 REOGUICER 

11 pALEO,ClEOCHEM 80 2 45 10.04583 152 53 55 152.8118611 REOGLACIER 

jScft "Twp!~ Rng iE-tOu.d. "Fm. ICoi. 8y 
I ; 

.) 13 S 27 'W lILIAMHA (A-162) In TOY.8M 

2 13 Is 27 JWllllAMHA (A·l&2) Ks 0{).S1( 

2. 15 IS 28 WIAFOGNAK (OIij Kk GVK.SK.RTJIK 
21 15 S 28 W AFOGHAJ( (OIij Kk CVK.SK.RT.RK 
28 15 S 28 W AFOGNAK (06) Kk 
24 25 S 34 W lIT. KATMAl (A3) Jill GYK 
11 25 S 33 W lIT. KATMAI (A3) " Kk7 GYK 
17 25 S 33 W lIT. KATMAI(A3) Kk 
7 25 S 33 W lIT. KATMAI ~ Kk GVK 

17 25 S 33 W lIT. KATMAl {A3} KplKk? GYM: 
5 11 S 21 W fIT.. KATIIAI (C1) JII GYK 
21 2 S 20 W SELDOVIA (D-8) K"", TDV.5K.DD.B'" 
27 2 S 20 W SELDOVIA (0-1) ~m 11lV.sK.DD.B" 
21 2 S 20 W SELDOYIA (D-8J Kem TDY .sK.DDJIII 
21 2 S 20 W SELDOVIA (0-1) Kem TOV.sK.DD.B 
33 1 S 21 W KENAI'{A-I) Jrg OO.sK.TDY.B 
33 1 S 21 W I KENAI (A") Jrg 00.51(, TDY.B 
33 1 S 21 W KENAI (A'" Jrg OO.sK.TDV.B 
33 1 S 21 W KENAI fA .. , Jrg OO.sK.TOY.B 
33 1 S 21 W KENAI (Ao-l) Jrg OO.sK.TDV.B" 
33 1 S 21 W KENAI (A-I) I.Jrg OO.sK.TDV.B 
33 1 S 21 W KENAI (A") I.Jro OO.sK.TOV.B 
33 t S 21 W KENAI (A") Jro OO,sK,TDY.B 
33 1 S 21 W KENAI fA") Jrg OD.sK.TOY,II 
33 1 S 21 W KENAI fA") Jrg OO.sK.TOV.B 
33 1 S 21 W KEJfAI (A") I.Jrg OO,sK,TOV.B 
33 1 S 21 W KENAI {A-I} J.!! DO.sK.lDV.B 
33 1 S 21 W KENAI fA") .I'll DD.sK.lDY.B 
33 1 S 21 W KENAI {A-I} Jrg OO.sK,TDY,II 
33 1 S 21 W KENAI (A-8) .Jrg OO,sK,TOV,ll 



Cl 
~ __ D 

t:1 
~ s:» 
:-c 
.g 
o 
~ 

Z 
o 
IV 
W 
W 

-- o...:riptlon & G","_ 

~ RIVER ISUHDSEC110H 
~AIYER ISUHDSEC110H 

KAT"KATIIAI AREA 

r IN SADDlE lIT. SEC • 
•• IN SAOOlE lIT. SEC. 
•• IN SAOOLE lIT. SEC. 
20' IN SAOOLE lofT. SEC. 

93R1531 
93R7532 

13R7533 
13R7534 
93R7535 

aR1536 
93A7517 
93R7531 
SlA7!i3I 
93R7540 

S3R1544 

SlRUt:;! 
IlRUl3 

IIlR821~ 

URI2!! 
URUUI 
IlRI217 
113R82,. 
13R8219 
!l3RI220 
113RI221 
113RIU2 
SlRIU3 
SlRIU .. 

'''''' ."'-

0.29 
0."3 
0.36 
0.44 
0.46 
0.54 
0.71 
0.67 
1.34 
0.72 
0.59 

0.55 0.04 0.33 0.91 

t 0.1 0.34 1.03 

Ho_" 
Hosampl< 

1.09 0.2 0.54 1.49 

1.17 0.18 0,"1 1.58 
1.26 0.13 0.21 1.17 
1.l 0.03 0.17 0.35 

t.04 0.1" 0.24 1.07 
1.22 0.02 0.14 0.13 

1 0.01 0.05 0.08 
0.76 0.16 0.43 1.44 
1.15 0.03 0.29 1.3i 
1.:12 0.02 0.15 1.24 
1.05 0.02 0.11 0.28 

I/o 

93 lei· VIT and TOC 

'M"" no a S3 I'C Stop. 

13KAT1068 
93KAT106C 
a3KAT10H 
13KAT10K 
SlKATt1A 
13KAT1A 
93KAT10 
13KATlA 
93KAT"8 
!UKAT6C 

93KATiG 
ULCP1 
9lLCPl 
93LCPl 
9llCPt 

.. 99 34 54 0.52 4.' 9lLCP .. 

.. 16 33 51 0.52 11.7 93LCP4 
IlLCP .. 
93LCP .. 

.. 11 36 41 0.61 13." 93LCP4 
411 30 37 0.59 11." IlLCP" 
.. 58 18 .. , 0." 11.1 !IlLCP" 
.. 10 .. II 140 0.411 1.1i UlCP .. .... 22 41 0.4" 13.1 IlLCP .. 
.. til 17 87 0.72 2." !IllCP" 
.. 72 63 43 • 0.35 12.5 ULCP4 
485 30 .... 0.&3 -n.l SlLCP4 
480 21 112 1.55 2.2 93LCP" 
.. 17 12 70 0.87 1.6 UlCP .. 
.. 113 39 111 0.31 7.1 93lCP .. 
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COASTAL 

SCIENCE 

LABORATORIES, INC. 
6000 Mountain Shadows Drive • Austin, Texas 78735 • (512) 288-5533 
October 8 I 1993 

Arco Oil and Gas Company 
Attn:' Mr. Chuck Roberts 
2300 West Plano Parkway 
Plano, TX 75075 

Dear Mr. Roberts: 

We have completed stable carbon isotope analysis of your 
samples received recently. The data are reported relative 
to the PDB standard and are believed accurate to 0.2 per 
mil. 

Y03400 Sample 

93R7542 sat 
aro 

93R7543 sat 
aro 

93R7545 sat 
aro 

Yours truly, 

I~ 
Kenneth Winters 
Laboratory Mana~er 

KW:lp 

CSL Ref:ATO 

-29.9 
-28.9 

-29.9 
-28.8 

-29.9 
-28.9 

GMC[ Data Report No. 233 
I 

.,' ~ 
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..••...•.....•.......• NC9 

.. , 1?11 
NC10 

IP13 

lP14 

~~~=======--- lP15 

NC11 

NC13 

NC1. 

~~;;:======--------- IP16 

~~==~-NC15 
~ NC1S 

~~!!!S======--- lPte 
NC17 

~==~~----==================~~----------------~ IP19 

~========--=:- NC1e 
IP20 

~E;~------~-=-- NC19 

::----------- NC20 

~~==----- NC21 

~~---------- NC~ 

=::.------ NC2J 
r===. ______ NC24 

~-----NC25 

::!!!!"----- NC26 

1iOo-o,o--- NC27 

..;s::=---- NC28 

--- NC29 
~--- NC30 

~---- NCJ1 
~--- NC32 

--- NC33 

/ NC:36 

r ~37 
93R7543 Ext FlO 
1993 LeI I 

j 
I 
I 
I 

MESOZOIC FIELD PARTY 
\ i 

GMq Data Report No. 233 36/182 
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SAMPLE: '33Rn43 

NORMAL PARAFFINS 
ISO PR EN 0 r D S 
RESOlVED UNKNOWNS 

NAME AREA% 

N <:'3 1.1'34 
NelO 1 .368 
I P 11 .907 
N ell 1 .646 
NC12 1 • 551 
I P 1 3 .934 
I P 1 4 .697 
NC13 1.903 
I P 15 .898 
NC14 1 . '340 
I? 16 1. 3GG 
NelS 1 .964 
NelS 1.438 
I PI 8 .985 
Nel7 1 .100 
I P1 '3 2.393 
Ntl8 .762 
IP20 .928 
NC19 .759 

GMd, Data Report No. 233 

RESULT FILE: E93R7543.RES 

NAME 

NC20 
NCZ1 
NC22 
NC23 
NC24 
NC25 
NC26 
NCZ7 
NC28 
NC29 
NC30 
N(,:31 
NC32 
NC3 :3 
NC34 
NC35 
NC36 
NC37 

AREA% 

20.876 
9. 107 

70.016 

AREA% 

.'077 

.555 

.466 

.435 

.394 
• 3 61 
.363 
.341 
· 210 
.371 
.226 
.297 
· 1 77 
• 134 
• 1 44 
.043 
.031 
.025 

37/182 



REQUESTED CALCULATIONS USINS AREA PERCENT VALUES FROM: 

SAMPLE: 93R7543 

RATIOS: 

PRISTANE / PHYTANE 
NC17 / IPl9 = 
Nel8 / I?20 = 
NelS / NCIS = 

CPI 1. 2 19 

RESULT FILE: E93R7543.RES 

2.580 
.459 
. S 21 

1 .004 

NORMALIZATION OF Ne17, IP19, AND Ne21: 

Ne17::: 27.167 
IP19 59.124 
NC 21 "" 13.709 

G ENE RA L F I LEN AM E: E 9 3 R 7 5 4 3 . G EN 

GM¢ Data Report No. 233 38/182 



.... 

tIE' .~ .. ~.~ .. ~. ~ .. ~ .. ~ :~~;:'0 
~~NC'1 
~ NC12 

NC13 

IP15 

NC1S 

IP18 
NC17 

NCtS 

NC20 

NC21 

NC22 

NC23 

NC24 

NC25 

NC26 

. NC27 

NC28 
NC29 

NC30 
NC31 

NC32 
NC3J 

GM~ Data Report No. 233 

IP20 

NC19 

NC1. 

IP16 
NC1S 

93R7542 Ext FIO 
1993 LeI 
MESOZOIC FIELD PARTY 

.IP19 
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'::,Il,MPL E; '33R7542 RESULT FILE: E'33R7542.RES 

AREA% 

NORt-1AL PARAFFINS 16.767 
ISOPRENOIDS 10.529 
RESOLVED UN KNOWNS 72 . 704 

NAME AR£A% NAME AREA% 

NC9 .720 IP20 1 . 1 27 
NCIO L 021 NC19 · 611 
I P 1 1 .321 NC20 .552 
N C 11 1.319 Ne2l .5 13 
NCl2 1. 362 NC22 .453 
IP13 1.000 NC23 .398 
I P 1 4 .787 NC24 .419 
NC13 1 . 189 NC25 .336 
IP15 1 .05,6 NC2S • 3 14 
NC14 1. 631 NeZ7 .303 
lPlG 1. 551 NeZ8 • 1 e 1 
NelS 1 . 635 NC29 .301 
NClt; 1.270 NC30 • 1 5 G 
I P 18 1 . 189 NC31 • 176 
NCl7 .988 NC32 .08S 
I PI9 2.999 NC33 .097 
NC18 .618 NC34 • 1 1 S 

.: 
'. 

GMq: Data Report No. 233 401182 



REQUESTED CALCULATIONS USING AREA PERCENT VALUES FROM: 

SAM P L E :9 3 R 7 5 4 2 

RATIOS: 

C PI"" 

PRISTANE / PHYTANE .. 
NCl7/ IP19 
NCl8 / I?20 = 
Nel8 / NC19 c 

1 . 2 3 3 

RESULT FILE: E93R7542.RES 

2.661 
.330 
.548 

1 .011 

NORMALIZATION OF NC17, IP19, AND NC21: 

NCl7 21.963 
IP19" 66.637 
N C2 1 '"' 1 1 .3 9 9 

GENERAL FILE NAME: E93R7542.GEN 

GMC Data Report No. 233 411182 



:; 
.: 

~==--- IP11 

===~===---- IP15 

iii~~~·~··;·N;C;14~~ __ ~~ ____ ___ 
IP16 

~:==::.!..:..:...:...!.. ... "NelS 

........ NC1S 
:;~;;;;=:===::------ IP16 

~B=~~--~~------------------------------------- IP19 !!!=ooo-________ IP20 

I 

I 
! 

GMC bata Report No. 233 

93R7545 Ext FlO 
1993 LeI 
MESOZOIC FIELD PARTY 
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SAt"1PLE: 93R7545 RESULT F I L E : E93R7545.RES 

AREA% 

NORMAL PARAFFIN'3 3.361 
ISOPRENOIDS 11.&10 

RE'30LVED IJN KNOWN S 85.029 

NAME AREA% NAME AREA% 

r P 1 1 .434 NelS . S 68 

IP 13 1 .070 NClS .215 

I PI 4 .906 IPIS 1 .405 

NC13 .966 Nel7 .345 
I P 1 5 1 . 193 I P 1 9 3.544 

NCl4 .967 IP20 1.364 

I P 1 6 1 .695 

GM(j: Data Report No. 233 43/182 



REQUESTED CALCULATIONS USING AREA PERCENT VALUES FROM: 

:3AMPLE: 93R7545 

RATIOS: 

C PI = 

PRISTANE / PHYTANE = 
NCl7/IP19 
NelS / IP20 
NelS / NelS :; 

...... ***** 

RESULT FILE: E93R7545.RES 

2.599 
.097 

0.000 
**** ........ 

NORMALIZATION OF NC17, IP1CJ, AND NCll: 

Net7" 13.974 
IP19'" 91.126 
NC2l = 0.000 

GENERAL FILE NAME:E93R7545.GEN 

GMC Data Report No. 233 
I 
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COASTAL 

SCIENCE 

LABORATORIES, INC. 
6000 MOuntain Shadows Drive • Austin, Texas 78735 • (512) 288-5533 
October' 8, 1993 

Arco Oil and Gas Company 
Attn: Mr. Chuck Roberts 
2jOO West Plano Parkway 
Plano, TX 75075 

Dear Mr. Roberts: 

We have completed stable carbon isotope analysis of your 
samples received recently. The data are reported relative 
to the POB standard and are believed accurate to 0.2 per 
mil~ 

Y03400 Sample del 13 
CPDB 

9~ L.CP 1-\ 93R7542 sat -29.9 
aro -28.9 

q3u:.PI~3 93R7543 sat -29.9 
aro -28.8 

'13I-CP 1-5 93R7545 sat -29.9 
aro -28.9 

Yours tru],y, 

I~ 
Kenneth winters 
Laboratory Manager 

KW:lp 

CSL Ref:ATO 

GM(C Data Report No. 233 

."\'" 
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IP11 

IP13 

IP14 
.... NC13 

•.• -NCt4 

~=,:":,,:,,,::...!..·····NC15 

.....,...,.,;;~~ ••••••. 'NC16 

.. GM~ ata Report No. 233 

IP15 

IP16 

IP18 . 

IP20 

93R7545 Ext FlO 
1993 LeI 

fP19 

MESOZOIC FIELD PARTY 
!..cP '-5 
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· .; 
':, 

GMC 

5~~===-_ JP15 

~~~~~;;;;;;::======~N:C~14~ ~ JP16 
~~i!====---------- NelS 

~~=~§=======- Ne1S 
~~~====---- IP18 

NC17 
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OORE LABORAlORIES 

ARCOAlASKA;-INC. .. _._-

SUFFICE SAMPlES 
LOME502DlC 
OOOK INlET, ALASKA 

DEAN STARK ANALYSIS 
SUFFACESAMPlES 

SMA..E DEPlH 
M..M3ER FT 

19 93KAT101B-2 
15 93KAT101D-1 
20 93KAT102A-1 
26 93KAT102C-2 
51 93KAT103A-1 
49 93KAT103A-2 
22 93KAT103E-1 
61 93KAT104C-1 
55 93KAT106lC-1 
47 93KAT106A-1 
65 93KA T106A-2 
82 93KA T1 06B-1 
53 93KA T106B-6 
64 93KAT106B4 
84 93KAT107A-3 
73 93KAT107A-4 
72 93KAT107A-S 
60 9aKAT109A·1 
30 93KAT10B·1 
28 93KAT1OC·1 
29 93KAT10D-1 
27 93KAT10E·1 
24 93KAT10F-1 
13 93KAT1OG·1 

Age/Fm PEFM:ABI.ITY 
KAJR 
M> 

KhI-Ebarr-haut 3.87 
Kk 0.18 
Kk <0.01 
Kk <0.01 
In <0.01 
Ks <0.01 

KhllKk? <0.01 
Kk <0.01 
Ks 1.32 
Ks 0.10 
Ks 0.86 
Jo 5.83 
In 0.71 
Jo 2.46 

Jo 0.45 
Ks 3.32 

KhI 4.32 
Kk-anaes 0.07 
Kk-emaes 0.06 
Kk-emaes 11.32 
Kk-emaes 0.01 
Kk-emaes 43.67 
Kk-emaes 0.37 

.r1QCl't n .... 0"_ IA . 
--~- f-f- ~S- --f-. --

DATE: 12-OCT-93 
ANALYST; PB, OS, TR 

~ GfW',I 

(HMJ~ DENSITY 
{%} GMOC DESCRIPOON 

10.2 2.69 ss-itgy,vf-mgr,predfgr,wsrtd,sbmd,vwant,qtz,dk maficgr,calc 
14.0 2~71 ss-dkyelbm vf-fgr,predfgr.WSltd.md.modcmt,qtz,dk maFIC W,mic.tr hem 

5.8 2.72 ss-Hgy.vf.fgr.predfgr.wsrtd.lnd.wcmt,qtz,occ dk mafic gr & calc 
1.4 2.73 Sltst-mdkgy,hd,mass,qtz,tr pyr 
3.3 2.70 
1.8 2.70 
2.6 2.67 ss-mdkgy.vf-fgr,predfgr.wsrId.md,vwcmt,qtz,calc,occ pyr,tr chlor 
1.6 2.71 
9.5 2.70 
4.7 2.57 
7.9 2.64 
9.4 2.56 
6.5 2.60 
9.2 2.57 

NOPWG 
4.1 2.62 
6.8 2.61 
5.4 2.71 
9.2 2.66 SS-Hgy,vf-fgr,predvfgr.wsrtd.md.wcmt,qtz,dk mafic Qr.1r chlor 
8.9 2.69 ~ .... .vwsrtd.md.vwcmt.qIz,dk mafIC gr.occ mic & calc 
9.0 2.62 ro~ ... 

.. 4. r.predvfgr wsrtd,md.wcmt,q1Z,dk mafic Qr,tr ch/or,frac 
7.8 2.71 SS..ftbm!JY.vfar: vwsrtd,md,vwcmt,~dk mafic ~r.occ mic 
9.3 2.66 SS-mov.vf-mgr,pRidfJlf.wsrtd.md,vwcmt,qtz,dk mafic ar,occ mic,frac 

10.8 2.65 C>C> .... vf-mnr nMttfnr.wsr1d.sbmd.vwcmt,qtz,dk mafic gr tr calc 
Page 1 
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VI 

3 
00 
N 

-. 

33 
31 

32 
21 
18 
74 
62 
79 
54 
87 
16 
14 
17 
23 

4 
25 
46 
48 
50 
10 

3 
71 
57 
58 
69 

5 
7 

43 
6 
9 

35 
44 
39 
40 
38 
41 
37 

93KAT101-1 Kk 
93KAT1OJ-1 Kk 

93KAT10L-1 Khl-ebarr 
93KAT1DM-1 Khl-ebarr 
93KAT10N-1 Khl-ebarr 

93KAT110A-1 Ks 
93KAT110A-2 Ks 
93KAT111A-1 Kk 

93KATt 121A-1 Ks 
93KA T112A-4 

93KAT11A-1 Khl-ebarr 
93KAT11A-2 Khl-ebarr 
93KAT11A-4 Khl-ebarr 
93KAT11B-1 KhI-ebarr 
93KAT11C-1 Khl-ebarr 
93KAT13C-1 Kk 
93KAT15A-1 Kk 
93KAT183-1 
93KAT18A-1 

93KAT1A-2 In? 
93KAT1D-2 Kp 

93KAT20A-1 In 
Q3KAT21A-l In 
93KAT22A-1 In 

93KAT261A-1 In 
93KAT3A-2 Kcamp 
93KAT3A-4 Kcamp 
93KAT4B-2 Kk 
93KAT6B-1 KIcamp 
93KAT6C-2 Klcamp 
93KAT6C-5 Kemaes 
93KAT8A-1 In 
93KAT8B-1 In 
93KAT8C-1 In 
93KAT8D-1 In 
93KATBE-1 In 
93KATSH-1 In 

1<"" .. n- Dll ..~lA 

0.05 5.9 2.71 SS-indk9Y,vf·fgr,predvfgr,wsrtd,md,YWcmt,qtz,dk mafic gr,tr calc 
0.02 9.4 2.71 ss-mdkgy,vfgr,vwsrtd,md,vwcmt,qtz,dk mafic gr,OCC mic & calc 
1.41 18.9 2.67 Ss-Itgy,vf-igr,predvfgr,wsrtd,md,wcmt,Qtz,calc,dk mafic gr.occ chloJ 
0.57 11.9 2.67 SS-mltgy,tgr.vwsrtd,md,vwcmt,Qtz,calc,dk mafic gr 
0.55 11.8 2.67 SS-mltgy,fgr,YWsrtd,md vwcmt,Qtz,ca1c,dk mafIC gr 
0.02 12.9 2.72 
2.42 9.0 2.68 
<0.01 3.9 2.72 
0.31 12.1 2.73 

NO PlUG 
0.23 16.1 2.68 SS-bmgy,vf-vcor.psrtd,sbmd,wcmt,qtz,occ calc & mic 
0.07 17.4 2.67 S8-mltgy,vf-cor,Predfgr.wsrtd,sbmd,vwcmt.Qtz,dk mafic gr.occ calc 
2.81 19.9 2.67 8S-Itgy,vf-fgr,predfgr,wsrtd,md,wcmt,Qtz,occ dk mafIC or & calc 
0.13 12.0 2.64 SS-Itgy,fgr,vwsrtd,sbrnd.wcmt,Qtz,calc,dk mafic gr 
0.96 15.9 2.61 SS-Itgy.vf-l1'lgr.predfgr,wsrtd,md,vwcmt,qtz,dk arg. gr,occ calc 
":0.01 1.4 2.72 ls-mdkgy-.hd,mass,gran 
0.02 11.0 2.74 ss-bmgy,vf·fgr.predvfgr,wsrtd,md.wcmt.Qtz.dk mafic gr.mic 
0.24 3.3 2.74 
0.01 11.8 2.76 
<0.01 7.6 2.75 SS-mdkgy,vf-mgr,predigr,wsrtd.md.vwcmt,qtz,dk mafIC gr.occ PYf.tr hem 
0.19 14.9 2.67 ss-ttolvgy.vf-mgr,Pfedfar,wsrtd,md,vwcmt,qtz,chlor.occ bm mic,tr calc 
0.26 4.4 2.59 

469.22 9.4 2.64 fWtC 
1.25 6.2 2.67 
0.02 5.1 2.54 
0.01 3.8 2.78 SS-ltgy.vf.fgr,predvfgr,vwsrtd,md.vwcmt,Qtz,calc.occ dk arg gr,sid 
0.61 6.4 2.72 ss-tlgy.vf-mgr,predigr,W$J1d,md,vwcmt,qtz.dk arg gr.calc.tr sid 
0.48 5.1 2.73 ss-Itgy.Yf-vtgr ........ "'lI' .~rtd,sbang.vwcmt,qtz,calc.dk mafic gr 
0.28 16.3 2.69 S5-1tgy-.f.cgr.J)r8dmgr.wsrtd.md,vwr-"'lf....,. dk maficgr.occ calc 
0.04 13.2 2.68 S8-m1tav,vf-mgr,predfgr.wsrtd.md.vwcmt.Qtz,dk arg ar,lf calc 
0.02 12.3 2.70 SS-Itgy.f..cgr,predmgr.W$rtd.sbmd,vwcmt,~dk mafic gr lim.caIc 
1.24 8.4 2.64 iS8-ltgy.vf-mQr,predfgr,wsrtd,sbmd,wcmt,qtz.dk mafic gr.chlor 
1.43 6.7 2.64 ss-ttgy.f-cgr.predmgr.wsrtd.sbmd ....... - ...., dk mafic gr.chlar 
0.0.2 5.6 2.66 ,vfgr,YWSl1d,sbmd,vwcmt,qtz.dk mafic Qr.chlor 
0.72 7.0 2.64 SB-Itgy.k:gr.predmgr.wsrtd,sbmd vwcmt,qtz.,dk malic gr,calc.occ chlor 
0.76 5.9 2.67 SS-mltgy,f..- nnufmnr.wsrtd.sbmd,wcrnt,qtz,chIor,calc.dk mafic gr 
1.29 6.5 2.64 SS-ltgy.f-cgr.predmgr.wsrtd,sbmd vwcml,qtz,chlor;mic 
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VI .... -.... 
00 
N 

42 
66 
86 
68 
83 
52 
63 
59 
70 
56 

93KAT81-1 
93lCP1110 

93LCP1/2 
93LCP1I6 
93LCP1n 
93LCP1/8 
93lCP1/9 
93lCP2I1 
93lCP3I2 
93LCP4I1 

In 0.01 
Ksm 3.32 
Ksm 
Ksm 0.36 
Ksm 2.57 
Ksm 0.26 
Ksm 1.07 
Ksm 504.21 
Jrg 0.37 
Jrg 0.01 

11000:1 ('\ ... ,.,... .... 02 (' \".",110 

3.6 ~.63 Ss-flgy,vf.fgr,predfgr,wsrtd,sbmd,vwcmt,Qtz,occ dk mafIC gr,tr chlor 
13.1 2.70 

IDPlUG 
5.5 2.67 
8.3 2.71 
9.0 2.75 

11.0 2.74 
8.2 2.48 fWC 
B.9 2.77 
3.6 2.73 
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'aIeocUrrent-93 lid IH'!I 

~tdtIIde; major Depth PaleocmTeDt If.~. 

Location SlnIdgraphlc Geographic: Sec. Twnsbp Rng Quad beddlag InMeas. Type of c:urrtnt dIrec:tkm QualhJ 'efmm. benge 
unit -- A ..... (DIp-LOlp_dk.. 1Ildlcatoc fR,: Bidl--- 8>11 I DaleocurRcut 

93KATl Kk 1M!. Pedmar 24 258 34W IMl KaUnai A3 5O'in Irouoh xbdd 164" ~ata 
93KATl Kk ML Pedmar 24 255 34W MI. KaImai A3 meas.sec. trouah xbdd 160" Imoderase 
93KATl Kk ML Padmar 24 25S 34W MI. Kalmai A3 i93KAT1Q5 troUgh xbdd 230· hIodera 
93KATI01 1011 t<amishalc Mountain 23 155 29W Ml KaImai 01 55' IIame 85" 
93KATt03 In.KN Twn Glaciers 12 155 27W Afognaic 06 9/172 58' IrouIItI xbdd 300" 3 293 
93KAT103 In,KN Twn Glaciers 12 155 27W IAfognak 06 58' trouah lCbdd 285" 
93KAT103 In.KN Twin GIac:iers 12 155 27W IAfognak 06 58' trouah lIbdd 295" 
93KAT105 D..IOt Ml Pedmar 24 25S 34W Mt. KaImaI A3 12135 at 30' 246' riodIs 194" 
93KATt05 il)Clc Ml Pedmar 24 2SS 34W Mt. Ka!mai A3 141119 at 85' 3S0' lrOUIl h xbdd 175" " 191 
93KAT10S D..IOt Ml Pedmar 24 25S 34W Mt. Kalmai A3 181131 at 160' 362' lrOUIl h xbdd 1 SO" 
93KAT105 .KIt Ml Pedmar 24 25S 34W Mt. Katmai A3 1fN.cs at 175' 362' trOll(] h xbdd 320" 
93KATtOS i1)C1c t.tt. PecImar 24 25S 34W Mt. KaImaI A3 366' IlrOUIl xbdd 120" 
93KATt06 .In b.I!: IasRMlrISlaild 2 135 27W Iliamna Al&2 18/1S5 S' IIrOUII h xbdd 110· 
93KATt06 .In lou!: las Aivw Island 2 135 27W lIarmaA1&2 11' 1rDl4e 250" 3 208 
93KATI06 .III lou!: I8S River Island 2 135 27W IBalmaAl&2 11' lrioole 269" 
93KATt06 .III lou!: las RMr Island 2 135 27W Iliamna A 1&2 11' IriPPk lOS" 
93KATt06 .In lou!: las RM!r Island 2 138 27W Iliamna A1&2 12' trooo xbdd 1-40" 16 230 
93KATt06 .III IouIi las RIver Island 2 135 21W Iliamna A1&2 16' ItrOiici xbdd 305" 
93KATt06 .In IouIi 1asRM!r15lln:l 2 135 27W iamna A1&2 17' Itriii!I lIbdd 296" 
93KATt06 .In Iouc las RMIr ISland 2 138 27W liamnaAl&2 3S' Itriiiiii lIbdd 260" 
93KATt06 .III IOuII lasRM!rlSlalld 2 138 27W IlamnaAl&2 37' iriiUiI xbdd 255" 
93KATt06 In IouIi IasRMrIsllw1d 2 138 27W lialma A1&2 37' [iiliIiii xbdd 200" 
93KATt06 In IouIi IasAivwISBld 2 138 27W IlarmaAl&2 37' ifiiici xbdd 24S" 
93KATt06 .III IOuII IasRMrISland 2 135 27W Iliamna A 1&2 38' • ~ xbdd 26S" 
93KAT106 .III Iou!l las RIvw Island 2 138 27W 1ialmaA1&2 41' • h xbQd 190" 
93KAT106 .III IOug asRNwISland 2 138 27W Iliamna A1&2 43' lrOUIl lIbdd 220" 
93KAT106 In IOuII .sRMlrIMld 2 138 27W IlamnaAl&2 46' !roue 1Ibdd 3-40" 
93KAT106 .III IOU!l lIS fIMr lSIand 2 138 27W IiaJmaAl&2 46' InIua xbdd 330" 
93KATt06 .III IOug 

• RIww lSIand 2 135 27W IIaImaAl&2 97' InIua xbdd 175" 
93KATt06 41 IIiug 

• River IsIMc! 2 135 27W IiBlmaAl&2 99' Iroua xbdd 195" 
93KATt06 41 IOU!l • Aivw Island 2 138 27W IlalmaA1&2 115' InIua xbdd 10" 
93KATt06 .III IOU!l IS RIvw IIIInI 2 138 27W IiarmaAl&2 117' InIua xbdd 260-
93KAT106 .In OUII asRilw IsIinI 2 138 27W IlamnaA1&2 171159 226' tniUa xtxId - 95" 1-3 133 
93KAT106 I<"s OUII .. RIwIr lsIInd 2 138 2:1W IlamnaA1&2 181130 245' tabular xbdd 270" 
93KATt06 Ks oug as RiIw IsIInd 2 138 27W IiamnaA1&2 24S' tabular xtxId 145-
93KATt06 I<"s !lUll III RIwIr Island 2 138 27W IiBlmaAl&2 24S' tabular Xbdd 90" 
93KATt06 Ks IIUII III RMrlsllnd 2 138 27W 1IamnaA1&2 24S' tabular Xbdd 240" . 
93KATt06 I<"s IIUlI l1li RIvw Island 2 138 21W IlamnaA1&2 245' IabuIar Xbdd 165" 
93KAT106 Ks IIUII .Rlwlrlslinl 2 138 27W IIiarma A1&2 245' tabular xbdd 130" 
93KATl06 I<"s IIUa a!i AMwIsllnd 2 135 27W IlamnaA1&2 258' tabular xbdd 180" 
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93KATt06 
93KATl06 
93KATt06 
93KAT106 
93KAT106 .. 
93KATt07 
93KATt07 
93KATtOT 
93KAT10T 
93KATt07 
93KATtOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATt07 
93KAnOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATtOT 
93KATt07 
93KATtOT 
93KATtOT 
93KATt07 
93KATtOT 
93KATt07 
93KATt07 
93KATt07 
93KATt07 
93KATt07 
93KATlOT 
93KAn07 
93KATt07 
93KATt07 
93KATtl0 
93KAT3 
93KAT3 
93KAT3 
93KAT6C 
93KAT6C 
93KATIiC 

Ks 
Ks 
Ks 

Ks 
Ks 
JnIKs 
iJnIKs 
JnIKs 
IJnIKs 
UnlKs 
JnIKs 
JnJKs 
JnJKs 
JnJKs 
JnIKs 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
Ks 
I<k 
I<k 
I<k 
I<k 
I<k 
I<k 

I IOUQIas Rivor Island 2 135 
Walas River Island 2 135 
IougIas RivM' Island 2 135 
Ioualas River Island 2 135 
lou!:! las River IsIanc:f 2 135 
IoU!: IilSRiYer to 135 
lou!: las RIver 10 135 
lou!: las RIver 10 135 
IOU!i las River 10 135 
lou!: las RivM' 10 135 
IOU! as River 10 135 
IOU! as River 10 135 
lou( las RIver 10 135 
lou( las RIver 10 135 
lou( las RiYer 10 135 
lou( fasRiYer 10 135 
lou! IasRiYer 10 135 
lou! IasRiYer 10 135 
lou( las Rivor 10 135 
lou( las RIver 10 135 
lou!: las RIver 10 135 
lou!: las RIver 10 135 
lou!: las RIver 10 135 
lou!: las RIver 10 135 
lou!: las RIver 10 135 
lou!: las RIver 10 135 
lou!: asRiYer 10 135 
IOU!I las RIver 10 135 
Ioucl las RIver 10 135 
IDUCI asRiwlr 10 135 
lou!: las River 10 135 
Ioua las River 10 135 
lou!! lis RIver 10 135 
IOU!! as RIver 10 138 
1OU!IIas. RIver 10 135 
0tJQIas RIver 10 138 
ouaIas RIver 10 135 
ouaIas RIver 10 135 

N Kamishak hils 31 135 
Mt. Pedmar 17 25S 
IMt. Pedmar 17 2SS 
Ml Pedmar 17 2SS 
.... Pedmar 17 25S 
IoU. Pedmar 17 25S 
IoU. Padmar 17 2SS 

27W fiamnaAl&2 aIeoCurr~ lid Ir!I 261' Iabufar xbdd 28" 
27W liamn;I A 1&2 261' tabular lCbdd 29" 
27W IiamnaAl&2 261' tabular xbdd 30" 
27W Iiarma A1&2 wAn t1I/J 267' tabular xbdd 170" 
21W liamna Al&2 cIwrtwIa 267' tabular Xbdd 155" 
27W 1iamnaA3 r:hanntII nwtJjiII channei~ 1SO- falr 10 131 
27W 1iamnaA3 .,the.i>and ctlanneI maroin 131'" poor 
27W 1iamnaA3 a.dwllh~ dianne! maruin 106" good 

27W 1lamnaA3 -~ Channellii8iiiii\ 123" oood 
27W ~A3 

_ bIdItec. 
c:tIanneI~ 13P falr 

27W 1lilmnaA3 channel maroin 134" poor 

27W 1lamnaA3 149" tIOOI' 
27W 1lamnaA3 dIannaI maroin 12:2- -GOod 
27W 1iamnaA3 d1anneI maroin 109" fair 
27W 1liamnaA3 dlannellIIImin 147" GOOd 
27W 1lamnaA3 IEM Ie imIJricaIion 165" T 149 
27W 1lamnaA3 IIlE Ie imbrication lsa-
27W 1lamnaA3 l!iii 18-1mbricaIion 155" 
27W 1iamnaA3 IDE 181mbrica11on S&-
27W 1lamnaA3 .. filE 181mbrica1ion 154" 
27W 1iamnaA3 I~ iii imIlricaIion 175" 
27W 1llamnaA3 iii 18 imbricaIion 181" 
27W 1lamnaA3 baIemn.~ 250" 16 158 
27W 1lamnaA3 beIemn. lineations 230" 
27W 1lamnaA3 baIemn. IiMallons 232" 
27W 1lamnaA3 bsIamn. lineations so-
27W 1tIIamnaA3 baIemn. Iin8aIi:Jns 6r ~ 
27W 1iannaA3 beIemn. Inaations 250- In •• a I 
27W 1lamnaA3 baIemn.. Jinaations 237" IDGiJI.ct end 
27W 1iamnaA3 beIemn.. IileaIions 2J94 a lNJIMt. 

27W 1IImnaA3 IiiBi8iin lineations 69" 
27W liIInna A3 baIemn. Inaations -260 

27W 1lamnaA3 beIIIIm.. Iineafions 74" 
27W 1lilmnaA3 bIIemn. Iinaations 24r 
27W 1Iamna·A3 beIemn. Jinaations 262' 
27W 1lamnaA3 beIamn. Iinaations 71· 
27W 1lamaA3 beIeIm. Inaations logo 
27W 1IImnaA3 beIemn.. IileaIions 113-
28W 1IImnaA3 94' 'riIPIa- 155" POOr 

33W Mt KaImai A3 .riOOI&. 1S&- POOr 

33W Ul Katmai A3 riDDle 1~ POOr 

33W UlKalmaiA3 riIIIiIS-tTCf W lair 
33W Ml f(atmlll A3 IIfIIIrJjasa Tcd,Tbc.Tc 105" GOOd 9 103 
33W Mt. KatmaI A3 JJfQlha. Tcd,lbc,Tc 101l" GOOd 
33W Nt. KatrnaiA3 ",-arln TcdTbc.Tc 116" GOOd 



93KAT6C IO! MlPedmar 17 25S 33W Mt. KaImaI A3 lid ~ Tcd,lbcTc 7.· good 

93KAT6C IO! MlPedmar 17 25S 33W Mt. KatmaI A3 I93KAT10S TCCS,lbc.Tc ~ lair 
93KAT6C IO! MtPedmar 17 25S 33W Mt. ICaIrnai A3 TQf,lbc-,-Tc 9.· fair 

93KATfiC IO! Mt. Pedmar 17 255 33W Mt KaImaI A3 Tcd,lbc,Tc 119" oood 
93KAT6C Kk Mt..Pedmar 17 25S 33W ML KaImai A3 Tcdlbc.Tc 1;2:;" dODd 

93KAT6C ~.~ ... Ml:1'8OIIIaI' 17 25S 33W Mt. Katmai A3 TQf.lbc,Tc 110' lair 
93lCPt Ksm SadIIe McJt.nm 27 2S 20W SeldovIa OS 45' Irouah xbdd 210" 



93KAT107 CLAST COUNT 

93K ~ T1 07 CLAST TYPE COUNT 
, 
i 

LITHOLOGY TOTAL PERCENT 
Porp t'iyritic Dacite 10 10% 
Aphc nitic. Volcanic 5 5% 
Mic~(' adiorite 6 6% 
Gree ~ Silicic .Tuff 28 28% 
Silici( Volcanic 3 3% 
WhitE Quartz 15 15% 
Porpl ~yritic Andesite 19 19% 
Red ~i1icic Volcanic 5 5% 
Silici( Volcanic 6 6% 
Epid( te 1 1% 
Vol~c: nic Sandstone 1 1% 
Dark prey Chert 1 1% 

Total Count 100 
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SECTION NAME' 
---- - - - --------

Douglas River 

DEPTH 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 

a::oE TRS 
-- - -------------f------~---

93 KAT 102 TBA 

GR1 GR2 
1687 1685 
1137 1095 
1456 1505 
1416 1334 
1370 1349 
1538 1598 
1506 1541 
1344 1331 
1397 1338 
1462 1498 
1233 1261 
1410 1344 
1344 1301 
1244 1233 
1233 1225 
1429 1469 
1121 1102 

0 0 
1564 1540 
1468 1558 
1586 1623 
1581 1515 
1608 1612 
1550 1490 
1614 1655 

0 0 
0 0 

Gamma Ray 93 KAT 102 

QUAD DATE MEASURED BY 
------------ ----------------------~---------~~.---

TBA 8/9i93 GFH, Data entered on computer by MAC 

GR3 GRAVE. LITHOLOGY 
1710 1694.00 Mudstone 
1128 1120.00 fgss 
1521 1494.00 sits 
1458 1402.67 stts as above 
1402 1373.67 sits as above 
1421 1519.00 sits as above 
1473 1506.67 sits as above 
1270 1315.00 vfg 5S 

1326 1353.67 vfg ss a.a., ash beds 
1433 1464.33 sits 
1257 1250.33 sits a.a. 
1292 1348.67 sits aa. 
1254 1299.67 stts a.a. 
1201 1226.00 sits a.a. 
1267 1241.67 stts a.a. 
1430 1442.67 sits a.a. 
1065 1096.00 fg ss 

0 0.00 covered section 
1561 1555.00 sIts 
1491 1505.67 sits a.a. 
1610 1606.33 stts a.a. 
1616 1570.67 sits a.a. 
1620 1613.33 stts a.a. 
1549 1529.67 sits a.a. 
1684 1651.00 stts a.a. -

0 0.00 No gamma ray obtained 
0 0.00 No gamma ray obtained 
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Gamma Ray 93 KAT 102 

135 0 0 0 0.00 No gamma ray obtained 
140 0 0 0 0.00 No gamma ray obtained 

- - 145- .. _- - - ---u-- .- 1--- -
0 

--
0 0.00 No gamma ray obtained 

150 0 0 0 0.00 No gamma ray obtained 
155 0 0 0 0.00 No gamma ray obtained 
160 0 0 0 0.00 No gamma ray obtained 
165 0 0 0 0.00 N09C!mma ray obtained 
170 0 0 0 0.00 No gamma ray obtained 
175 0 0 0 0.00 No gamma ray obtained 
180 0 0 0 0.00 No gamma ray obtained 
185 0 0 0 0.00 No gamma ray obtained 
190 0 0 0 0.00 No gamma ray obtained 
195 0 0 0 0.00 No gamma ray obtained 
200 0 0 0 0.00 No gamma ray obtained 
205 0 0 0 0.00 No gamma . ray obtained 
210 0 0 0 0.00 No gamma ray obtained 
215 0 0 0 0.00 No gamma ray obtained 
220 0 0 0 0.00 No gamma ray obtained 
225 0 0 0 0.00 No gamma r~y' obtained 
230 0 0 0 0.00 No gamma ray obtained 
235 0 0 0 0.00 No gamma ray obtained 
240 0 0 0 0.00 No gamma ray obtained 
245 0 0 0 0.00 No gamma ray. obtained 

! 250 0 0 0 0.00 No gamma ray obtained 
255 0 0 0 0.00 No gamma ray obtained 
260 0 0 0 0.00 No 9C!mma ray obtained 
265 0 0 0 0.00 No gamma ray -obtained 
270 0 0 0 0.00 No gamma ray obtained 

275 0 0 0 0.00 No gamma ray obtained 
280 1586 1652 1668 1635.33 sits 
285 1460 1425 1495 1460.00 sits 
290 1683 1653 1678 1671.33 Mud rich sits 

, 295 1654 1675 1684 1671.00 Mud rich sits a.a. 
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VI 
00 -.... 
00 
t-..) 

300 
305 
-~1U --

315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
375 
380 
385 
390 
395 
400 
405 
410 
415 

. 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 

1480 1407 
1583 1628 

. - ~--. 

0 0 
0 0 

1550 1548 
1551 1585 
1664 1648 
1496 1544 
1517 1601 
1461 1446 
1510 1589 
1972 1938 
1608 1609 
1512 1629 
1289 1474 
1504 1460 
1628 1604 
1424 1435 
1444 1469 
1630 1606 
1464 1467 
1243 1249 
1334 1304 
1579 1597 
1373 1366 
1535 1530 
1550 1494 
1324 1338 
1435 1527 
1336 1391 
1735 1699 
1412 1478 
1518 1466 

Gamma Ray 93 KAT 102 

1404 1430.33 sIts 
1671 1627.33 sits a,a. 

.. 

0 0.00 Covered section 
0 0.00 Covered section 

1587 1561.67 sits 
1530 1555.33 sIts a.a. 
1641 1651.00 Flaggy slty mdst 
1517 1519.00 sits 
1501 1539.67 sits a.a. 
1447 1451.33 vfg sS/slts 
1570 1556.33 sIts 

" 1881 1930.33 Highl}' _ horizontally bioturb. sits 
1673 1630~OO sits 
1605 1582.00 sIts a.a. 
1436 1399.67 sits a.a. 
1521 1495.00 sits a.a. 
1695 1642.33 sits a.a. 
1391 1416.67 v. f. 55. more fossils 
1465 1459.33 v. f. ss, more fossils a.a. 
1608 1615.33 sltst 
1445 1458.67 slst a.a. 
1236 1242.67 v.f. ss 
1348 1328.67 v.f. ss a.a. 
1582 1586.00 51st 
1372 1370.33 51st 
1562 1542.33 51st 
1551 1531.67 slst 
1340 1334.00 v. f. ss 
1522 1494~67 51st 
1314 1347.00 v. f. ss 
1680 1704;.67 51st 
1487 1459.00 51st 
1436 1473.33 slst 

Page 3 



Ut 
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00 
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.. 

470 
475 
480 
485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 

1348 1367 
1325 1339 
1624 1547 
1487 1489 
1425 1491 
1524 1536 
1572 1591 
1601 1595 
1614 1580 
1748 1758 
1318 1360 
1470 1459 
1231 1279 
1442 1402 
1264 1179 

Gamma Ray 93 KAT 102 

1395 1370.00 v. f. ss 
1340 1334.67 ·slst 

~------
--.-~-.---.--------- -

1560 1577.00 slst 
1512 1496.00 . 51st 

1423 1446.33 51st 
1532 1530.67 slst 
1542 1568.33 51st 
1575 1590.33 51st 
1580 1591.33 slst 
1796 1767.33 51st, near ash 
1334 1337.33 slst 
1492 1473.67 51st 
1192 1234.00 v. f. $S 

1444 1429.33 slst 
1238 1227.00 slst 
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1993 lower Cook Inlet Field Program 

Section 93LCP1 
Geographic Area Saddle Mountain 
Location 27-2S-20W Seldovia 08 quad 
Measured By Doh~ and Van Fleet 
Device GRS5000 
Background 711 

DEPTH GR1 GR2 
5 913 1064 
9 913 1081 
10 948 964 
12 799 866 
14 830 810 
15 798 849 
16 822 803 
18 804 866 
20 850 832 
22 863 867 
24 850 851 
26 739 769 
28 820 821 
30 1081 1112 
32 915 1208 
34 1135 1122 
36 1049 1126 
38 1269 1326 
40 1078 1051 
42 967 957 
44 1066 1153 
-46 970 993 

r-O a'll,.. ... · -.-

GR3 GRAVE. UJHOlOGY COMMENTS 
1058 1012 sdst 
1070 1021 sdst 
914 942 sdst 
846 837 sdst 
769 803 sdst 
793 813 sdst 
836 820 sdst 
873 848 sdst 
844 842 sdst 
793 841 sdst 
804 835 sdst 
765 758 sdst 
829 823 sdst 
1161 1118 sdst looks like increase in altered feldspar 
998 1040 sdst 

1130 1129 sdst 
1076 1084 sdst 
1352 1316 sdst 
1124 1084 sdst 
952 959 - sdst 

1119 1113 sdst 
1001 988 sdst 
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s 
00 
N 

48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 

1006 
1121-
1262 
1007 
1008 
900 
974 
1058 
1121 
978 
1084 
1704 
1188 
1669 
1868 
1498 

999 
1128 
1189 
982 
1015 
927 
965 

1081 
1079 
975 

1304 
1683 
1151 
1657 
1882 
1422 

1"'0 n,,)I~~· 

1092 1032 sdst 
.-

1092 1116 sdsl 
1242 1231 sdst 
996 995 sdst 
1020 1014 sdst 
874 900 sdst 
911 950 sdst 
1112 1084 sdst 
1148 1116 sdst 
1057 1003 sdst 
1260 1216 sdst 
1675 1687 sdst 
1174 1171 sdst 
1619 1648 sdst 
1857 1869 sdst 
1424 1448 sdst 
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1993 Lower Cook Inlet Field Program 

Section 93KAT103 -- .---

-Geographic -Area- Twin GlaCier 
- --

Location 12-155-27W Afognak 06 Quad 
Measured By Hebertson and Kulland 
Device GAS 5000 
Background 
Counts countsJ10 seconds 

DEPrn GR1 GR2 GR3 GRAVE. UTHOLOGY COMMENTS 
0 522 518 555 532 vfg. sdst 
5 512 480 496 496 ytg: sdst 
10 343 362 318 341 f-m or sdst 
15 528 565 542 ,- 545 v fa sdstlslst 
20 622 554 542 573 y fa sdstfslst 
25 600 616 618 611 v fg sdstfslst 
30 532 547 573 551 v fa sdstfslst 
35 463 460 447 457 v fg sdstlslSt 
40 484 510 466 487 v fa sdstlslst 
45 508 510 485 501 v fa sdstfslst 
50 408 414 412 411 fa.ss 

55 484 497 485 489 ~Vtiss .a,ge SCOOted and weathered contact between 55 and 60 
60 534 527 499 520 ~ss 
65 477 447 439 454 ~ss c_ 

70 496 465 505 489 ¥fa. $S 

75 574 598 574 582 slst 

80 448 491 476 472 sIst 
85 412 421 368 400 foss 
90 529 555 523 536 -fa'ss 

95 695 676 718 696 sJstlmdst 
100 475 494 498 489 slstlmdst 
105 551 491 554 532 slstlmdst 

Pagel 
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'"'0 
110 657 660 650 656 slstlmdst 
115 726 705 736 722 slstlmdst 
120 679 691 706 692 mdst 

- - ... _ .. ._. - -- . 125 764 755 760 760 slst/mdst 
130 729 752 786 756 5lst/mdst small sd lenses from 130-150 
135 716 723 707 715 slst/mdst 
140 728 140 721 730 slst/mdst 
145 146 753 758 752 51st/mdst 
150 843 847 825 838 slst/mdst 
155 858 811 856 844 slst/mdst 
160 841 857 868 855 slst/mdst 
165 955 957 965 959 slst/mdst 
110 808 863 887 853 slst/mdst 
115 182 180 787 183 51st 82/9s 
180 810 817 805 811 51st 
185 861 834 831 842 slst 
190 135 792 111 168 slst 
195 828 827 830 828 51st 
200 912 926 961 933 slstlmdst 93/6s 
205 981 963 899 950 slst/mdst 
210 948 942 991 960 slst/mdst 
215 1108 1081 1117 1102 slst/mdst 
220 930 946 964 947 slst/mdst 
225 445 534 501 493 Imst inoceramus rich rx 
230 508 546 531 530 fmst 
235 517 487 506 503 Imst 
240 668 639 624 644 Imst 
245 590 581 568 580 Imst 
250 512 516 565 531 1mst 
255 501 546 554 536 Imst 
260 411 492 524 496 fmst 
265 550 504 531 528 Imst 
270 494 479 442 472 Imst 
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275 665 667 650 661 sltV Imst 
280 663 715 773 717 slty Imst 
285 500 511 514 508 lmst -----

-290 424 - - - 411 426 420 fmst 
295 464 499 429 464 fmst 
300 560 488 525 524 Imst 
305 849 863 919 877 slty mdst KhllKk contact? 
310 851 998 985 945 slty mdst 
315 990 984 954 976 51..!)' rndst 
320 1030 1056 1053 1046 slty mdst 
325 628 704 709 680 slty-mdst 
330 822 918 915 885 slty mdst 
335 938 868 796 867 slty mdst 
340 759 720 823 767 slty mdst 
345 724 882 872 826 s1ty mdst 
350 734 777 708 740 sltymdst 
355 741 751 761 751 sIty mdst 
360 815 792 847 818 slty mdst 
370 759 799 879 812 s1ty mdst 
375 881 921 933 912 sIty mdst 
380 903 855 862 873 slty mdst 
385 960 947 970 959 slty mdst 
390 910 921 932 921 sIty mdst 
395 778 787 808 791 sHy mdst 
400 538 579 521 546 _ vtg ss 
405 1045 1022 1038 1035 sIty mdst 

Tool started to act up afIw this point It was raining. 
~ 
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I SECTlON NAME CXXE lRS QUAD OATE 1~.u::4~ IQI: nay NSTAUMENT 

HAl...l.O GLACIER 93KAT104-A SWINE 32-20S-30W MT. KATMAI 81 32735.00 RK,JVF _ SCINTEX GIS-5 _ -- - --------- - -------------= -
--". ... - -- -

DEPIH GR1 GR2 GR3 GRAVE. LmfOLOGy ca..M:NlS 
0 1111 1124 1089 1108.00 SllST dip: 13 deg., SSE. observed conj. shear sets. 
5 948 961 915 941.33 SlTST 
10 1189 1171 1138 1166.00 SllST 
20 1019 1013 1035 1022.33 SllST 
25 1079 1044 1090 1071.00 SlTST acute anaIe coniuaate shears S20W 
30 1201 1304 1344 1283.00 SlTST 
35 1030 998 990 1006.00 SLTST 
40 1023 1000 1045 1022.67 SllST conjugate shears S40E 
45 1019 1060 1082 1053.67 SllST 
50 1004 955 950 969.67 SlTST conjugate shears due S 
55 1022 1075 1005 1034.00 SlTST 
60 998 1008 1024 1010.00 SllST conjugate shears SlOE 
65 1017 962 1020 999.67 SLlST conjugate shears SSE. adjacent 8- dike 
70 977 988 989 984.67 SllST dike as above 

75 997 967 951 971.67 SLTST vertical fractures 
80 1072 1081 1084 1079.00 SlTST 
85 960 1055 985 1000.00 SlTST 
90 1176 1141 1100 1139.00 Sl..lST conjugate shears S20E .:-... -:~ 

95 1018 988 986 997.33 SLlST end of transect A. 100' estimated missing section 

195 1489 1487 1516 1497.33 SllST ~in transect B,dip 17 deg., S14E 
200 1484 1429 1467 1460.00 SllST 
205 1371 1352 1412 1378.33 SllST 
210 1360 1296 1240 ' 1298.67 SlTST conjugate shears SlOE 
215 1370 1317 1302 1329.67 SllST 
220 1367 1465 1480 1437.33 SLTST 
225 1434 1439 1424 1432.33 SlTST densely fractured. blocky 

230 1240 1212 1266 1239.33 Sl.JST denseJv fractured. blocky 
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§ 
00 
N 

235 
240 
245 

250 
255 
260 
265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
370 
377 
380 
386 
390 
400 

1278 
1167 
648 
1203 
1271 
1235 
1378 
1534 
1297 
1307 
1230 
1439 
1303 
1327 
1229 
1428 
1304 
1310 
1406 
1168 
1224 
1301 
1226 
1447 
1206 

1420 
1330 
1365 
1072 
1371 
1409 
1267 

1254 1317 
1124 1164 
608 588 
1194 1211 
1252 1301 
1255 1325 
1293 1364 
1571 1567 
1321 1315 
1423 1398 
1264 1336 
1396 1456 
1266 1251 
1120 1222 
1222 1255 
1304 1293 
1366 1288 
1333 1303 
1436 1413 
1236 1212 
1230 1305 
1385 1335 
1241 1185 
1381 1382 
1214 1255 

1372 1345 
1325 1360 
1308 137t 
1130 1147 
1325 1256 
1369 1345 
1197 1271 

12'83.00 ISLlST denselyfractured,blocky 
1151.67 SLlST densely fractured, blocky 
614.67 SlTST dike 
1202.67 SlTST fractures parallel to Olp 
1274.67 SLlST densely fractured. blocky 
1271.67 SLTST densely fractured. blocky 
1345.00 SLTST dip 16 degrees S20E 
1557.33 SLTST densely fractured, blocky 
1311.00 SLTST I densely fractured. bloc;ky 
1376.00 SLTST densely fractured. blocky 
1276.67 SLTST densely fractured, blocky 
1430.33 SLTST densely fractured. blocky 
1273.33 SLTST densely fractured, blocky 
1223.00 SLTST densely fractured, bloc ky 
1235.33 SLTST densely fractured. blocky 
1341.67 SlTST densely fractured. blocky 
1319.33 SlTST densely fractured. blocky 
1315.33 SlTST densely fractured, blocky 
1418.33 SLTST densely fractured. blocky 
1205.33 SlTST densely fractured. biocky 
1253.00 SlTST dip 15 degrees dueS 
1340.33 SLTST densely fractured, blocky 
1217.33 SlTST dens~fractured, blocky 
1403.33 SlTST weathers splint L .L 

1225.00 SlTST densely fractured, blocky 

0.00 coveied section 
1379.00 SlTST 
1338.33 SLTST 
1348.00 SLTST [densely fractured, blocky 

1116.33 SllST 
1317.33 SLTST densely fractured, blocky 

1374.33 SLTST densely. fractured, blocky 

1245.00 SlTST dip 17 degrees S3E 
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.. "' ...... ." 
405 1142 1165 1147 11[1.33 ,~TST densely fractured, bloclcy 
410 1327 1349 1356 1344.00 SlTSf densely fractured, blocky 
415 1119 .. 111«> _ -_. _. 11.74 _. .J .. 1J..6....3.3... Lsl..TSI IrlA~"'''' hlnrJcv 

0.00 
0.00 
0.00 
0.00 
0.00 
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~r Cook Inlet Field Program 
-~ 

I 
I -_. ---- ---- ----- --- -- -- -. --

. ---_. -
Section MS93LCP4 _ .. 

Geographic Area Red Glacier 
location 33-1S-21W Kenai AS Quad 
Measured By Verseput and Van Fleet 
Device GRS-5OD 
Background 290,327 

DEPTH GR1 GR2 GR3 GRAVE. lITHOLOGY COMMENTS 
0 261 289 287 279 vole 

2.5 407 419 421 416 slst 
5 290 290 251 277 vole 

6.5 336 322 383 347 slst 
7.5 327 308 340 325 shale 
10 479 512 475 489 shale 
15 475 465 479 473 shale 
17 340 350 337 342 vole 
20 664 662 721 682 shale 
25- 653 671 649 658 shale 
30 494 509 474 492 shale 
32 504 488 475 489 shale 

32.5 466 419 395 427 clay 
33 423 404 406 411 shale 
35 599 559 626 595 shale 
40 689 645 640 658 shale 
45 592 622 627 614 shale 
50 559 543 558 553 shale 

52.5 553 547 577 559 vole 
55 532 510 576 539 shale 
60 654 668 678 667 shale 
65 590 635 613 613 shale 
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~ ...... 
00 
N 

68 
70 

'-'71 
75 

77.5 
80 
85 
90 

92.5 
95 
96 
100 
102 
105 
110 

113.5 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 

172.5 
175 
178 
180 
184 

314 309 
282 309 
370- 386 

---- .. 

660 684 
481 449 
621 593 
664 607 
584 587 
313 320 
672 640 
544 521 
659 645 
528 526 
550 578 
634 573 
477 533 
646 567 
577 557 
554 536 
535 510 
529 543 
441 443 
465 505 
564 588 
543 591 
590 599 
623 642 
791 833 
586 598 
711 717 
546 559 
~613 665 
652 642 

~ ... "" ......... 0 .. , nfJ rOA 

308 310 vole Stj" 

285 292 vole sd 
.. -

359 372 vole sd 
710 685 shale 
470 467 alt vole 
603 606 shale 
611 627 shale 
545 572 shale 
324 319 vole sd 
694 669 shale 
518 528 sd 
695 666 shale 
561 538 shale 
621 583 shale 
582 596 sd 
473 494 shale 
612 608 shale 
500 545 shale 
514 535 shale 
506 517 shale 
509 527 shafe 
441 442 sd 
466 479 shale 
563 572 shale 
583 572 shale 
637 609 shale 
584 616 shale 
797 807 shale 

587 590 sd 
724 717 . shaJe 

555 553 sci 
656 645 shale 
670 655 shale 
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00 
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.,_. 

185 
190 

.. 

195 
200 

202.5 
205 
210 

636 614 
594 610 
554 

-- ._---
570' 

570 571 
470 488 
632 633 
535 522 

~. O. O':l ,...0.4 

666 639 shale -J 

596 600 shale 

559 561 shale 
595 579 shale 

490 483 shale 
636 634 shaJe 
501 519 shale 

IDiV/OJ 
IDIV/O! 
IDiV/O! 
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SECllON NM4E 

Mt Pedmar 

DEP1H 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 

axe 1RS 

93 KAT 105 T25SA34W 
-_ .. 

am GR2 
899 832 
848 875 
830 843 
952 886 
943 990 
1153 1091 
1346 1311 
930 939 
945 920 
770 746 
833 834 
709 713 
785 751 
821 715 
752 760 
880 916 
927 921 
909 873 
920 895 
876 816 
795 753 
766 782 
858 843 

0 0 
0 0 
0 0 
0 0 

~. n. n., VAT 'I'\r 

QUAD DATE 
-~ 

MEASURED BY INSTRUMENT 

Mt. Katmai A-~ 8/17193 MAC,JMVF SClNTEX GiS.S; Background =679@ 0 Feet 
._. - ~ -- _ I- A BL19l93- ~Ar. rJ)(': __ -- -- - --- . _--- -_ .. -_ . ---- - ---_.-

GR3 GRAVE. LITHOLOGY CCM.ENTS 
663 864.67 Black sandv sltst App. dip=17 deg, dip dir::S42E 
833 852.00 Black sandy sItst or corehole;1·sdy bds=2"-a"apart 

855 842.67 Thiosdy beds,fresh=grey.weathrs=brown 
854 891.33 As above 
1023 985.33 As above 
1069 1104.33 Black sandy sltst 
1355 1337.33 4· ss, 20% ?fithix,tight,occ. sbrd qtz trudip=12deg,dip dir=S45E;bam.encr.frac 
918 929.00 v. black sItst. (=iller. carbo or vole.?) conj.fiac.shears,acute angIe=S4J E 
863 909.33 as above --
714 743.33 fn ss fresh=1t grey, weathers::gy brown 
802 823.00 fn-med ss, weathers::gy I apparent massive ss 
714 712.00 cogl:ig( ... ?met)peb(+Cob)+biv;mtx=m.ss 55=unc?>55:peb.1ag12·aprt grd to mass.ss 
784 773.33 ss dk gry, tight as above 
769 768.33 ss a.a.,> 12"carb.cmlconcrel6· -S-whl.biv 
818 776.67 ss as above 
840 878.61 ss as above 
883 910.33 ss a.a. carbo lenses 6"day lam. in ss 12"fault normObase, rev.Otop (=inver?) 
894 892.00 tthickng upw. dk. gy sItsl abund. sndlam. ldip=14deg.dipdir:S29E;nr .5'normF;dwn=N 
955 923.33 ss It gy wnam.dk gy vole or CaJbonac dep. 
848 846.67 ss a.a. wI 11ong.carbJens wI shell hash 
744 764.00" ssJtgy conj.frac.sets,lst(regnI?)=S40E;2nd=dueE 
824 790.67 fracl ss a.a. 
851 . 850.67 btk sJtst; occ and siz qtz + vole clasts dens -v. dens. fractprob. adi.fault zone 

0 0.00 covered :P'obabIe fault zone 
0 0.00 covered Iprobable fautt zone 
0 0.00 covered probable fault zone 
0 0.00 cOvered :probabIe fault zone 
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tj 
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o 
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Z 
o 
N 
W 
W 

135 
140 
145 

-- .150 I 

155 
160 
165 
170 
175 
180 
185 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
280 
285 
290 
295 
300 

0 0 
0 0 
0 0 
0 .- -----D- --

0 0 
1437 1475 
1472 1504 
1589 1542 
1141 1119 
1089 1124 

0 0 
1043 1068 
996 970 
807 869 
1699 1698 
1304 1244 
1362 1375 
1758 1781 
1410 1395 
1118 1107 
1042 1068 
988 1024 
1100 1117 
1239 1160 
1096 1077 
987 1147 

1077 1078 
1160 1292 
1236 1210 
1126 1078 
992 1017 
1038 978 
885 1039 

r!,. O. n'l VAT.ro:: 

0 0.00 covered 
-I 

[probable fault zone 
0 0.00 covered Iprobable fault zone 
0 0.00 covered Iprobable fault zone 

_ -----<L....:- n nn -- !covered- InrobahfA fault 7~ 

0 0.00 covered Iprobable fault zone 
1465 1459.00 sltst w/concrts:weathr grlblk-rust=vole? dip=8.5deg,dipdir131 deg; Bckgrd=724@ 160' 
1515 1497.00 sltst 8.a. 
1513 1548.00 sftst weathers gy; densely fractured unit more britIIe than units above &below it 
1163 1141.00 - sftst more silty than units above, bioturb. 1diD=11deg; dip di~149deg 
1081 1098.00 v.fn.ss abund ely incI: >l'<iamJimey concrt 

0 0.00 No reading/Iithol: 185-190 due to fault 
1040 1050.33 sdy sltst 
1012 992.67 sdy sltst a.a 
908 861.33 lam. fn ss wi concret. bedng intensly tract tract due to pass fault zone (covered) 
1713 1703.33 die. gy. blocky slst ~ 

1344 1297.33 a.a 
1420 1385.67 aa 
1852 1797.00 a.a 
1458 1421.00 sIst wI die gy vole or organic rich depQsits 
1144 1123.00 a.a 
1026 1045.33 IfIY sIst 
973 995.00 f-mad ss wi concretions 6"->12" <flam 

1132 1116.33 [flY $1st 

1223 1207.33 igyslst~ 
1063 1078.67 [flY slsl 
1167 1100.33 gy f as w/lnoc $hells 
1188 - 1114.33 f. as &slst wllnoc shelJs 
1226 1226.00 a.a. + concrationS Fault zone striIre ~ no vertical displacment 
1120 1188.67 gy slst w/g"f concr(cob sze)&whU"concr 
1128 1110.67 ·fJf sIst & minor fine ss 
1056 1021.67 Waist 7 rev_ fault down to N 
990 1002.00 gy f as & sItst 
991 971.67 g"f f-med as 
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:-c 
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o 
::t. 
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N 
W 
W 

305 
310 
315 
-320-
325 
330 
335 
345 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
405 
410 
415 
420 
425 
430 
435 

990 1002 
915 969 
96B 1141 

-938 ----92-:J --

1055 1058, 
1037 1053 
1203 1248 
855 905 
908 876 
893 923 
826 765 
847 954 

1288 1214 
1115 1143 
1084 1148 
1029 1108 
913 1051 
892 917 
905 919 
1088 1082 
987 1089 
1144 1128 
1040 931 
805 762 
768 831 
823 801 

.... n. 0" VAT 1"" 

1011 1001.00 !II f ss; slnips>305'{=no €ffect meas.sect. 2' normal f. down to S 
949 944.33 fN f ss wi gy concretions 
1029 1046.00 gf f-m ss rotated block with exotic slumJl unit 
n,," ~ . _0 -- C-o --I-- --

1070 1061;00 !II v4 ss 
1043 1044.33 gyfss 
1233 1228.00 fNf..mss 
912 910.67 green-bIk vole rich m-crs ss slump 20ne 0 340'hence no reading 
904 896.00 a.a. 
977 931.00 a.a. 
770 787.00 a.a. 
920 907.00 a.a. 
1329 1277.00 Igreen-gy vole. rich 51st 7'-10' normal fault clown to S 
1092 1116.67 Igy 51st 
1146 1126.00 a.a. 
1053 1063.33 a.a. 
938 967.33 a.a. slump unit @ 389 
942 917.00 a.a. 
865 896.33 a.a. 
1074 1081.33 Igy sIst 
1017 1031.00 a.a. 
1094 1122.00 c:k fN $1st & f ss 
906 959.00 a.a. 
741 769.33 a.a. + bivalves & wood trag 
759 786.00 c:k fN sIst & f 55 

682 835.33 ifNslst 
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SECTION NAME! 

I 
_ OOUGLAS R. ISJ 

DEPTH 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 

a:::a:: lFS 

93KAT 106 r.tISW 2-13S-2 

GRl GR2 
483 507 
501 505 
504 465 
507 502 
548 550 
592 577 
636 661 
647 643 
662 667 
585 589 
715 796 
567 600 
466 497 
499 529 
491 447 
502 499 
515 495 
562 533 
488 555 
560 534 
563 533 
528 561 
569 530 
597 538 
595 564 
650 670 
572 584 

~J\lIUJ\ nA" n~VA"'" ~"C 

QUAD DATE MEASURED BY INSTRUMENT 

UAMNA A1/A 8i20/93 ntered on com~ SCINTEXGI8-S; Background =463@ 0 Feet 

GR3 GRAVE. UTHOLOGY COMM9ITS 
530 507 cgr S5 

511 506 cgrss 
516 495 cgrss 
495 501 cgr ss 
551 550 cgr ss 
547 572 cgr ss 
654 650 mgr ss 
649 646 mgrss 
664 664 mgrss 
604 593 mgrss 
617 709 fgr ss 
601 589 fgr S5 

509 491 fgr ss 
549 526 fgr S5 

479 472 cgrss 
527 509 cgrss 
532 514 cgrss 
520 538 cgrss 
537 527 cgrss 
551 548 cgrss 
530 542 cgrss 
526 538 cgrss 
577 559 cgrss 

572 569 .cgrss 
538 566 cgrss 
627 649 cgrss 
559 572 mgrss 
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g 
00 
N 

135 
140 

_14~_ --_ ... 

150 
155 
160 
165 
170 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
280 
285 
290 
295 
300 

533 503 
557 600 
~ao_ L-_ 5llL 
531 510 
516 510 
519 512 
517 520 
508 501 
457 491 
522 448 
504 505 
505 466 
503 470 
534 532 
498 447 
502 478 
508 486 
466 569 
515 527 
504 516 
513 550 
580 572 
584 606 
681 578 
594 612 
606 574 
675 626 
655 629 
624 571 
608 594 
651 624 
600 558 
651 620 

,....A .... A nA "O'JIi"AT inc 

499 512 mgrss 
566 574 mgr ss 
4a6 --.5~ m~ss 

537 526 mgrs5 
474 500 mgr 55 
520 517 mar 55 
551 529 mgrss 
497 502 mgrss 
492 480 fWS5 
508 493 far 55 
467 492 fgr S5 
474 482 fgr ss 
-454 476 far 55 
488 518 fgr ss 
518 488 fgr 55 
475 485 fgr 55 
551 515 fgr 55 
535 523 fgr-ss 
493 512 SANDSToNe DIP: 18DEG.S. STRIKE: 22ODEG. 
517 512 SANDSTONE X-BEDOED 
555 539 SANDSTONE IN NAKNEK FM. 
563 572 SANDSTONE 
540 577 SMlOSTONE 
625 628 SANOSTaE 
602 603 -SAM:>STC»JE 

604 595 SANDSTCNE UNCONFORMfIY. wmtOVERLYING KAGUYAK FM. 
668 656 -SANDSTtH: FAUlT ZONE 
658 647 SANDSTONE M/ISSIVESS 
661 619 SANOS'J'OOE CCJ'.JCREIlON ZONE., CARBOOIZEDWXlO mAGS.. 
596 599 SANDS"Tt:N: 
678 651 SANDSTONE LRGE. PPCHYDISCUSKAMISHAKENSIS 
586 581 SANDSTONE 
609 627 SANDSTtH: 
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305 600 602 575 592 SANOSfONE 
310 593 652 610 618 SANDSTONE 

___ 3t5 ___ 651_ -- 584 ~1A --- ~-- !2~_ 

320 632 621 617 623 SANIJSTCt>JE 
325 615 567 613 598 SANOSTOOE 
330 615 586 589 597 SANDSTONE SAND COARSENS UPWARD F-M GR. 
335 519 612 577 569 SANDS'TCN: 
340 630 577 598 602 SANDSTONE PACHYDISCUS KAMISHAKENSIS 
345 640 614 596 617 SANDSTONE FAUlTZONE @ END OF SEC. 

0 END BG GR: 466. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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.' . TABLE 1 

Mlll1gal Values for LaCoste & Romberg Model G Gravity Meter' #'30 

," 

Counter Value in Factor for Counter Value in Factor for 
R~ad1ng* Milligals Interval Reading* . MUl1gals Interval 

000 000 1.04440 
.l00. 104.44 1.04420 3600 3759.08 1.04570 
200 ' 208.8S 1.04400 3700 3863.65 1,04580 

·300 313.26 1. 04385 ·3800 3968.23 1.04590 
400 417.64 1.04375 3900 4072.82 1.04600 
500 522.01 1 .. 04365 4000 4177.42 1.04610 
600 626.38 1.04360 4100 4282.03 1.04615 
700 730.74 1.04355 4200 4386.64 1.04625 
800 835.09 1.04355 4300 4491.27 1.04630 
900 939.45 1.04350 4400 4595.901 1.04635 

1000 1043.80 1.04350 4500 4700.S3 1.04635 
1100 1148,,15 1. 04 345 4600 4805.17 1.04640 

.1200 . 1252.49 1.04345 4100 4909.81 . 1.04640 
1300 1356.84 1.04345 4800 5014.45 1.04640 
1400 1461.19 1.043.50 4900 5119.0·9 1.04640 
1500 1565.54 1.04355 5000 5223.73 1.04635 
1600 1669.89 1.04360 5100 5328.36 1.04630 
1700 1774 •. 25 1.04365 5200 5432.99 1.04625 
1800 1876.61 1.04380 5300 5531.62 1.04620 
1900 1982.99 1.04390 '5400 5642.24 1.04615 
:ZOOO 2087.38 1.04405 5500 5746.85 1.04605 
2100 2191.. 79 1.04420 5600 5851.45 1,04595 
2200 2296.21 1.04430 5700 5956.05 1.04585 
2300 2400.64 1. 04435 5800 6060.64 1.04580 
2400 2505.07 1.04435 5900 6165.22 1.04570 
2500 2609.51 1.04445 6000 6269.19 1.04560 
2600 2713.95 1.04455 6100 6314.35 1.04550 . 
2700 2818.41 1.04470", 6200 6478.90 1.04540 
2800 2922.87 1.04480 6300 6583.44 1.04530 
2900 3027.36 1.04495 6400 6687.97 1.0451S 
3000 3131.85 1.04510 6500 6192.48 1.04490 
3100 3236.36 1.04525- 6600 6896.97 1.04460 
3200 3340.89 1.04535 6100 7001.44 1.04430 
3300 3445.42 - 1. 04545 6800 7105.81 1.04390 
3400 3549.97 1.04550 6900 7210.26 1.04350 
3500 3654.52 1.04560 1000 7314.61 

*NOTE: Right hand wheel on counter equals approximately .1 milligal. 
AWS 7-1&-62 . 

. -,.-.-.~-.. . --_." 
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Kamis~ak Hills Gravity Data 
I," - •• ," ': 

. station year julian time latitude latitude longitude longitude elevation 
date hrs-min degrees dec. min, degrees dec. min, it 

yugnat: 93 228 1047 58 21.37 -154 2,60 38.0 
ia3-01 ! 93 228 1134 59 3.35 -153 54,58 814.0 
ia3-04 i 93 228 1149 59 2,76· -154 1.34 1450.0 
ia3-0S 93 228 1204 59 1.07 .. 153 57.21 2012.0 
'ia3-03 93 228 1219 59 0.65 -153 55.38 1705.0 
ia3-02 93 228 1231 59 2.20 .. 153 55.41 1585.0 
base2 93 228 1249 59 3.87 -153 49.41 5.0 
. isle 93 228 1349 59 6.52 -153 52.58 0.0 
ia3-06 93 ·228 . 1404 . 59 0.20 -153 52.68 1350.0 
ad6-01 93· 228 1415 58 59.56 -153 56.22 1570.0 
ad6-02 93 22.8 1424 58 58.25 -153 56.14 1950.0 
ad6-03 93 228 1433 58 57.24 -153 59.85 2665.0 
ad6-04 93 228 1442 58 55.48 -153 59.08 2125.0 
ad6-05 I 93 228 1501 58 53.7B ·153 56.53 1205.0 
ad6-07 I 93 228 1511 58 53.98 -153 52,65 1250.0 
yugnat i 93 228 1632 58 21.37 -154 2.60 38.0 
yugnat i 93 229 947 58 21,37 .. 154 2,.60 38.0 
ad6-06 , 93 229 1017 58 52.65 -153 59.92 ·2065,0 
ad6-11 ! 93 229 1034 58 59.30 -153 51,68 1230.0· 
base2 Ii 93 229 1046 59 3.B7 -153 49,41 5.0 
ia 1-01 Ii 93 229 1051 59 6.26 ·153 43.96 -10.0 
i.a1-02 \ 93 229 1104 59 5.85 .. 153 43.54. -5.0 
ia1-03 ! 93 229 1114 59 5.09 .. 153 42,20 5.0 
ial-04 I 93 229 1122 59 4.26 ·153 41,99 10.0 
ia 1-05 ! 93 229 1129 59 3.72 .. 153 40.92 10.0 
iaJ-06 i 93 229 1137 59 2.93 -153 40,08 5.0 
ial-07 i 93 229 1149 59 2.24 -153 39.44 5.0 
fal-08 : 93 229 1152 59 1.58 -153 38.58 5.0 
ial-09 : 93 229 1158 59 1.01 .. 153 37.72 5.0 
ia 1-10 ! 93 229 1205 59 0,47 .. 153 36.79 5.0 
ad5-04 : 93 229 1212 58 59.75 -153 34,B5 5.0 
adS-OS ! 93 229 1219 58 59.28 -153 33.41 5.0 
adS-06 : 93 229 1226 58 58.58 -153 32,29 10.0 
ad5-07 93 229 1238 58 58.32 -153 30,16 140.0 
adS-08 : 93 229 1243 58 57.31 -153 31.74 1265.0 
adS-09 93 229 1358 58 59.48 -153 30.34 10.0 
adS-Ol 93 229 1533 58 55.48 -153 38.77 2165.0 
adS-02 .93 229 1541 58 54.28 -153 38,47 2470.0 
ad5-03 93 229 1552 58 52.24 -153 34,93 3620.0 
ad6-14 93 229 160B 58 57.89 -153 42.44 90.0 
ad6-13 93 229 1618 58 58.37 -153 44.83 405.0 
ad6-12 '93 229 1628 58 5B.61 -153 48.28 650.0 
base2 '93 229 1639 59 3.87 -153 49.41 5.0 

GMC Data Report No. 233 

meter 
reading 

5138,39 
5135.66 
5098.74 
5060.42 
5078.93 
5089.52 
5188.09 
.5194.18 
5100.35 
5087.53 
5062.15 
5014.09 
5045.11 
5097.00 
5099.57 
5138.45 
5138.48 
5043.64 
5108.26 
5188.09 
5194.63 
5194.01 
5192.08 
5189.28 
5188.71 
5187.32 
5186.31 
5185,BO 
5184.54 
5184.12 
5185.20 
5186.92 
5187.26 
5184.02 
5112.66 
5191.91 
5050.95 
5030.18 
4958.55 
5173.72 . 
5158.61 
5142.66 
5188.05 
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l(amis~ak Hills Gravity Data 
, , I! 

, I, • ~ 

Page 2 

station ! year julian time latitude latitude longitude longitude elevation meter 
date hrs-min degrees dec. min. degrees dec. min. ft reading 

ia3-0B 93 229 1652 59 1.78 .. 154 2.71 1980.0 5062.87 
ia3-09 93 .' 229 1657 59 1.48 .. 154 1.44 1815.0 5074.99 
ia3-07 93 229 . 1704 59 0.65 -154 0.68 2454.0 5031.56 
kdl-Ol 93 229 1715 58 56.21 .. 154 7.39 1220.0 5099.85 
kd1-02 93 229 1722 58 55.74 -154· 4.75 2470,0 5018.24 
kdl-03 93 229 1732 58 54.61 -154 3.70 2915.0 4989.02 
kd1-04 93 229 1738 58 54.87 -154 5.46 2470.0 5018.47 
kdl·05 I 93 229 1749 58 55.09 -154 7.94 1220.0 5096.42 
yugnat i 93 229 1827 58 21.37 -154 2.60 38.0 5138.59 
yugnat 93 231 947 58 21.37 .. 154 2.60 38.0 5138.59 
ia I-II ' 93 231 1033 59 4.89 -153 43.64 -10.0 5191.89 
ia 1-12 93 231 1039 59 4.46 -153 44.75 -10.0 5190.89 
ia3-10 I 93 231 1044 59 4.65 -153 47.33 -10.0 5191..77 
ia3-11 i 93 231 1051 59 4.47 -153 48.56 .. 10.0 5191.57 
base2 . 93 231 1057 59 3.87 ·153 49.41 5.0 5188.21 

. ia3-12 Ii 93 231 1102 . 59 3.27 -153 51.50 .. 5.0 5187.03 
ia3~13 Ii 93' 231 1108 59 3.61 -153 52 .. 91 .. 5.0 5187.74 
ia3-14 Ii 93 231 1114 59 3.63 ·153 54.49 -5.0 5186.42 
ia.3-15 Ii 93 231 1119 59 3.71 .. 153 55.52 0.0 5187.84 
ia3-16 ! 93 231 1129 59 4.07 .. 153 56.86 0.0 5186.47 
ia3-17a 1,93 231 1134 59 4.16 .. 153 57.63 0.0 5185.45 
la3-17b : 93 231 1139 59 4.22 .. 153 58.57 0.0 5186.39 
ia3-18 i 93 231 1144 59 4.35 -153 59.75 0.0 5186.39 
ia3-19 i 93 231 1149 59 4.52 -154 0.94 5.0 5189.60 
ia3-20 ' 93 231 1154 59 4~52 .. 154 2.08 -5.0 5189.25 
ia3-21 193 231 1159 59 4.43 .. 154 3.86 .. 10.0 5190.25 
base2 i 93 231 1214 59 3.87 .. 153 49.41 5.0 5188.15 
ad6-11 !,93 231 1232 58 53.73 .. 153 48.55 495.0 5144.04 
ad6-15 i 93 231 1239 58 54.50 -153 43.07 815.0 5126.88 
yugnat ' 93 231 1515 58 21.37 -154 2.60 38.0 5138.49 
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GEOCHRON LABORATORIES Ildl\1$IOnot 

KRUEGER ENTERPRISES, INC. 
71.1 CONCORO AveNue + CAMBRIDoe. MASSACHusens 0,138 • U. $, A 
TeI.EPHONe: (617') 876-3691 TELEFAX: (617) 661·01.48 

P1TA$SIUM.ARGO~ AGE DETERMINATION REPORT OF ANALYTICAL WORK 

Oulr Sample No, B-10447 
i 

Yolur Reference: Phonecall of 12/3/93 

St~ven C. Bergman 

Data Received; 9/22/93 

. Date .Reported: 1/6/94 

Su~mitted Sy; 
1 ARCO £xplorat~on and Production Technology 

2300 We.t Plano Parkway 
Plano, TX 75075 

Sa~pleDescrlptlon&Locality: Sample If 93KAT 25A ... 1, volcanic sandstone. 

Material Analyzed: Si.otite oonoentrate, -80/+200 mesh. 

. 00898~ AGe =. 146 -+0/- ,. 4 M.Y . 

-+-~---------------------------------
I 

Argpn Analyses: 
I 

: /,(J'Ar l ppm 

.01899 

.01880 

Pot~ssium Analyses: 
I 

:%K 
'.788 
, .738 

Constants Used: 

~ =[ 4,962 X 10"o/year 
(!.., 4- ")..'J = 0.561 x 1 C·lo/year 
~K!K = 1.193 x 1004 gig 

Not~; ~'Ar refers to radjogenic.oAr, 
M.Y. refers to millions of years. 

GMC Data Report No. 233 

4O'ArITotai llJAr 

.358 

.576 

Ave. % K 
1.763 

r-

Ave. 4O'Ar l ppm 

.01890 

IIJK, ppm 
2.103 

AGE = __ 1 ___ ln I .0+(A.,+A.'.) x WAr + 1 
~n + 0., + A.I,) (~. + ')..1,> .sDK 
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\ GEQCHRON LABORATORIES adM$IQMOI 

\ KRUEGER ENTERPRISES, INC. 
, / 71' CONOORO AVENue ... CAMBRI.OOe, MASSACHuserrs 02138 ... 
\ ,I TEI.EF'HONe: (617)616,3691 TELEFAX: (617)661.0146 

~ 
! 

i 

. ~ 
U,S.A 

PSTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 
I 
i 

Oulr Sample No. A-1 04~7 
i 

Yo~r Reference: Phon eoa II of 11/18/93 

Steven C. Bergman 

Date Received: 9/22/93 

Date Reported: 1I619~ 

SU?mitted By: 
I 

I 
i 

AReO Exploration and Production Technology 
2300 West Plano Parkway 

I 

! 
Plano, 1':< 75075 

; 

sa~ple Description. & Locality: Sample II 93KAT 25A- 1 voloanio ~andstone 

i 
Ma~erlal Analyzed: 

I 
I 

i 

,Amphibole ooncentrate, ·80/+200 m,sh. 

4C·A~/t¢K... .01041 AGe = 171 +/- 6 M.Y. 

-+-----------------------------------i 

~!gtn Analyses: 

I <ll'Ar, ppm 
I 

! 
,004635 
.004541 

Pot~sslum Analyses: 
I 

!%K 
0.369 

: 0.370 

Con$tants Used: 

t..~ = ~. 962 x 10·lo/year 
0 .• "" 'A:.) = 0.581 x 10·lo/year 
"'Kl7< = 1.193 x 1 O·~ gig 

Not~: WAr refers to radiogenio 4CAr. 
GMC DMf~·~fr~to ~Rions of years. 

""Arffotai ~Ar 

.556 

.525 

Ave. 0/0 K 
0.370 

Ave. t,O·Ar. ppm 

.004588 

A.:IK, ppm 
0.441 
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GEOCHRON LABORATORIES a division 0/ 

\ KRUEGER ENTERPRISES, INC. 
t 711 CONCORD AVENUE + CAMBRIDGE .• MASSACHUSETTS 02138 + . u. S. A 

TELEPHONE: (617) 876·3691 TELEFAX: (617) 661·0148 

po~ ASSIUM-ARGON AGE DETERMINA nON· REPORT OF ANAL YTfCAL WORK 

i 

Out Sample No. A-10492 
: 
, 

Yo~r Reference: Phonecall of 12/3/93 
I 

Steven C. Bergman 

Date Received: 9/22/93 

Date Reported: 1120/94 

su~mitted By: 
i ARCO Exploration and Production Technology 

2300 West Plano Parkway 
Plano, TX 75075 

SaHlple Description & Locality: Sample II 93KAT 106A-3, volcanic sandstone 
I 
! 

I 

Ma~rial Analyzed: 
i 
i 

• 01038 

Amphibole concentrate, -80/+200 mesh. 

AGE. = 170 +/... 6 M.Y . 
: 

-+----~------------------------------
Argtn Analyses: 

l,wAr, ppm 

.005081 

.005109 

Pot4ssium Analyses: 
I 

i%K 
0.408 
0.415 

Constants Used: 

A~ ::' 4.962 x 10·lo/year 
0. ... -+- A'J = 0,581 x 10·lo/year 
40 KlK = 1.1 93 x 10" gig 

Note: J,(J'Ar refers to radiogenic 40Ar. 
GMq DaM.:i(ep§lertdoJJd/lions of years. 

4O'Ar/Total 40Ar 

.536 

.506 

Ave. % K 
0.412 

Ave, 4Il'Ar, ppm 

.005095 

4OK, ppm 
0.491 

wAr ] 
x .aK + 1 
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,/ \ GEOCHRON LABORATORIES ndlvi~jono' 
i ) KRUEGER ENTERPRISES, INC. 
l ' 711 CONOOROAVENUe + CAMBRIOGE. MASSACHUSETTS 02138 + U, S, A 
\ ! I ' TEL.EZPHON!: (617) 876-3691 TeI.EFAX; (617) 661·0148 

~ 
I 
\ 

! 

POT~SSIUM.ARGON . AGE DETeRMINATION 

Our S~mple No. 6-1 0~l.!8 
I ' 

Your ~eference: ?honeoall of 12/3/93 

StevenC. Bergman 

REPORT OF ANALYTICAL WORK 

Date Received: 9122/93 

Date Reported: 1/6194 

'submItted Sy: 
: . 
I 

ARCO Exploration and Production Teohnology 
2300 W~3t Plano Parkway 
Plano, TX 75075 

I 

samp1ie Description & Locality: Sample II 93KAl' 106B-3, volcanic sandstone 
, I 

Material Analyzed: Biot1te concentrate, ·80/+200 mesh. 
I 
I 

4Q'ArIJoO rf\ • 
" 

• 01013 AGE = 106 +/- 4 ,M.Y . 

--+----~-----~-----------------------i 
Argon ~naIY$eS; 

4¢'~r, ppm 
; 

! ,02599 
: .02773 
; ,02677 

Potass,um Analyses: 
I 

%K 
~ .172 
~.269 

Consta:nts Used:. 
A, = 4,962 X ,O·lo/year 
(A, + /J',) = 0.581 x 10·,o/year 
IIJK/K ::: 1.193 x 10" gIg 

Note: ~'Ar refers to radiogenic~Ar . 
. M. Y. refers to millions of years. 

GMq Data Report No. 233 

l,IJ'ArtTotal fOAr 

.647 

.628 

.567 

Ave. % K 
2,221 

Ave. l,IJ'Ar, ppm 

.02683 

IIJK, ppm 
2.649 
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GEOCHRON LABORATORIES adi~$igno' 
KRUEGER ENTERPRISES, INC. 
7'1 CONCORD AVENue. + cAMeAIO~E. MASSACHUSETTS 0213$ + U, S, A 
TEI-SPHONe: (eI7) 816.3691r&:LEFAX: (617) $61,0148 

POTAeSIUM.ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK 
, 

i 

Our s,mple No, A-10448 
I 

YOUr~afarence: Phoneoall of 11/18/93 
i 
! 

Steven C.Bergman 

Date Received: 9/22/93 

Date Reported: 1/6/9~ 

Submi~ed By: 
"Reo Exploration and Production Technology 
2300 West Plano Parkway 
Plano, TX 75075 

sampl~Descrlptlon &. !,.ocalitYi Samp le II 93KAT 1068-3 vole an ic sands tone 
: 

i 
, 

Materi~1 AnalYied: 
! 

Amphibole concentrate, -80/+200 me~h~ 

I 

i 
wAr/4Il fK ::: .01062 AGE::: 17l.! ./.. 6 M.Y. 

--+-------------------------------~--
Argon tnalYSes: 

~'~r, ppm 

.001.1892 

.005138 

Potas~ium Analyses: 

O!~ K 
0.394 
0.398 

Con stq.nts Used: 
t..~ = 4.:962 x ,O·,o/year 
(A., + "A.\) = 0.581 x 10·,o/year 
oIQK/K == 1.193 x 10" gig 

Note; • If,l'Ar refers to radiogenIQ~Ar • 
. M. y, refers to millions of years, 

GMC Data Report No. 233 

4¢'ArlTotal ¥JAr 

.422 

.406 

Ave. % K 
0.396 

Ave. l,(J'Ar, ppm 

.005015 

.oK, ppm 
0.472 
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To: Steve Bergman 
~ 10m: Shari Kelley 
Q)ate: 3/21/94 
Subject: Procedures use(j for 1993 South Alaska IT samples. 

1inreeapatite and five zircon splits from South Alaska were received on 1111193. 
; 
\ 

None of the zircon fractions were treated with aqua regia to remove pyrite. 
I . 

1111. e. following zircon split was not. dated due to insufficient zircon: 
9~MAT4/9 

\ 

\ 

ytle zircons were mounted in Teflon. polished. and etched in NaOHIKOH at 230°C for the times (in 
htUrs) shown in the table below. Two of the samples contained zircon populations that had similar 
et hing characteristics, so only one mount was made for these samples. Two samples, 93KATI06A and 
9 MAT4/87, contained ;zircon populations that had varying etching characteristics. These 
mounts were cut in halfand each half was etched for a different amount of time in an attempt 

=
attain op. tim.um. etc. h conditions. for eaC.h population. The numbers of the grain. S dated in 
ch mount (keyed to the attached data sheets) for samples with two grain mounts are shown in 

p en theses. 
! ' , 

~~hSA M'!!,ID' 1 M~umt' . 
8 

93\KAT1 06A S 8 

93~TI06B 
(1-4) (5·20) 

7 
93MAT4/87 7 8 

i (7 .. 11) (1-6) 

nb zircons were placed in a reactor package with Fish Canyon zircon age standards and Corning (eN· 
S) ~ssion-track glass standards, The neutron flux for the reactor run was detennined fremglass 
statldards and the accepted ages of the zircon standards. 

I 

Th~color and general morphology of the dated zircon and apatite is noted next to the grain number on 
thei attached data sheets. The color is listed first and the shape is listed second. The following code is 
usefi: 

i 
YB'! = yellow-brown 
Y t ye.l1Ow 
REt' = red 
B =* brown 
RB I = red-brown 

I o ;: orange 

E = euhedral 
SH = subhedral 
SR= subround 
R = round 

Ap~tite grains were mounted in epoxy on a 1 cm2 glass slide, polished to expose the grains, and etched 
for ~S seconds in a S M solution of nitric acid to reveal the fission tracks. The apatite samples were 
pla~ed in a reactOr package with Durango apatite (Baron collection) age standards and Coming (CN-6) 
fiss~onwtrack glass standards. 

Conlflned track lengths were measured both in the age mOl;l'p¥ and in separateD~ mounts that had 
b~~ irradiated for 72 hrs at a distance oJ 7 cm from a CF' source. The CF' track density was on 
the <i>rder of 7.S to 8.7 x lQS tracks/em . ' .. ........ _. . 

86/182 
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TABL.E 1. - AP"TITE AND ZIRCON FISSION-TRACK AGES FOR 1~ SOUTH ALASKA 

SAMPl.E 
NUMSER 

I 
I 
i 

GRAINS 

catTeo 

93KAT108" : 20 
"P"TITE 

i3KAT108A 
ZIRCON 

93KAT1086 
AP"TITE 

i3KAT10e6 
ZIRCON 

1l3t<AT2SA 
APATITE 

;31(AT25A 
ZIFICON 

• - MEAN "GE 

20 

20 

20 

20 

20 

FOSSIL. 
TRACKSICMa 

(X 10 6) 

(' TRACKSI 

7.3.4 
2583 
0.46 
511 
1.81 
3174 
0.46 
311 
7,11 
2157 

INDUCED NEUTRON 
TRACKS/eM' FLUX 

(Xl0B) (Xl0 11J 

IN TRACKSI NEUTRONSlCM:I) 

3.01 1.1 
W 
5,S. 0.2 
1175 
2.01 1.1 
1206 
7.07 0.2 
1304 
UI 
712 
us 
i31 

1.1 

0.2 

GMC Data Report No. 233 
I 

POOI.EO AGE 
(STANO"RD 

ERROR) 
(MA) 

138.2 
10 

lSU 
12.7 
138.' 
U 

150.'
II.a 

14e.o° 

13.11 
142.2" 

11.2 

CENTRAL. "aE 
(STANOARD 

ERROR) 
(MI.) 

138.2 
10.3 
14U 
13.1 

138.& 
liI.e 

140.0 
1.1.5 

1541.0 
11.4 

1311. I 
10.' 

SPECTRAl. 
PEAt< URANIUM 
AGE CONTENT 
(MA) (PPM) 

135 26 

110 2S1 

130 18 

120 338 

16 

130 300 

CHI 
SQUAAED 

PROS. 
(%) 

85 

<I 

<1 

<I 

<1 

MEAN 
L.ENGTH 
(S.E.)Vm1) 

(NI 

13.4 (0.2) 

86 

13.1 (0..2) 
100 

13.3.(o.a) 
100 
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a 
a=: 

--.0 - -- - .. 

\:j 
~ 

'" 
~ o 
:4 
Z 
? 
N w 
w 

00 

~ 
00 
N 

SAMPLE 

NAME 

93KAT25 

93KATl06A 

93KATl06B 

._. . -

2.5 3.5 

0 0 

0 0 

0 0 

TABLE 2 - UNCORRECTED FISSION-TRACK LENGTH MEASUREMENTS FOR 1993 SOUTH ALASKA 

TRACK LENGTH (MICRONS) 
----------- - -.---~----.--- ------------ - ---~------ - ~---------- ------ ------

4.5 5.5 6.5 7_5 8.5 9.5 10.5 11.5 12.5 13.5 14.5 

0 0 0 0 0 2 2 7 30 29 16 

0 0 0 0 0 1 0 9 23 29 2B 

0 0 0 0 0 0 1 9 38 25 21 

----~- ---- --

15.5 16.5 

10 4 

4 1 

5 1 

----------------.. - ... -~-.-----------

11-5 18.5 19.5 

0 0 0 

0 0 0 

0 0 0 

TOTAL II 
OF TRACK s 

n MEASURE 

100 

95 ---
100 



FISSION TRACK AGE DATA 

. PROJECT NA~E: SOUTH ALASKA OATE: 2120/94 FT AGE: 139.2 Ma 
, '! 

i SAMPLE NU~18ER: 93KAT106A LATITUOE: o· N UPPER CI: 16t2 Ma 

ILAB NUMae~: . $MU LONGITUOE! 9'W LOWERCI: 120.2 Ma 

ReACTOR RuiN NUMBeR: RR-12·17-93Z ELEVA nON (M): STDERR: 10.00 Ma 
i 

NElJTRON FL\JX: 1.100E ... 16 MICROSCOPE! OLYMPU.S C. coeFF: 0.953 
I 

/I SPQN TRA9KS (flUX) 600 MAGNIFICATION: 1250 X CHI2: 13.868 19 

/I IND. TRACK~(A.UX) 4000 ROCK TYPE: In AVG. AGE:. 135.4 Ma 
! 

NUMBER OF fRAINS: 20 MINERAl,: APATITE STO. ERR: 7.7 
I ..... .., ... __ ... 

-~~-~~;~;; -.... ~ .... """' .. -- ... ... ..... -............ _- ----.. --... --.--- .. -... ~------ .. "'" ------.... 

_______ .. w:- ---_ .... _- ----... '--. 
RHO(S) AHO(!) RAllO URANIUM AGE STD.OEV. 

GRAIN /I ~SQ. OM) Ns (/CMIt) NI (ICM2) (NS/NI) (PPM) (MA) (MA> 
............ -.... ... "".-.. -.. ---- .. .. --...... "" .. ..:-------- ....... -- ----., .. ""'----.... ... ,.,. ........... -.... - ... -""--.,.. ...... -...... -- ----.... - ..-------
1. SH 

I 
·2.0e-OS 18 9,000E ... 05 31 3.1005.06 o.sa 27.1 188.3 56.4 

I 

2. SR 2.06-05 30 1.500e ... 06 93 9.3006+06 0.32 ·81.2 . 105.3 22.6 
3. SR 4.06-05 17 4.250E+05 34 1.7006+06 0.50 14.8 162.5 48.8 
4. R 2.0E-05 18 9.000e.05 42 4.2005+06 0.43 36.7 1~9.5 39.8 
5. SA 2.0E-05 '0 5.0ooe+05 18 1.8005+06 0.56. 15.7· 180.3 71.5 
6. R 4.0e .. 05 47 U7SE+06 81 4.0506+06 0.58 35.3 188.2 35.5 
7. SH 2.0E .. OS 1 5.0006+04 4 4.oo0E+06 0.25 3.5 81.1 91.5 
S. SA 2.05-OS 28 1.4005+06 76 7.6ooE.06 0.37 66.3 120.1 27.1 
9. SH 2.05-OS 7 3.5005.05 16 1.6005+06 0.44 14.0 142.4 64.8 
1.0. SR 2.05 .. 05 '3 6.500e+05 56 5.eOOE+06 0.23 48.9 75.9 23.6 
11. SR 4.0e-05 5 '.2505 ... 05 17 8.500e+05 0.29 7.4 96.1 49.1 
12. SH 4.05 .. 05 5 1.250E+05 " 5.5006+05 0.45 4.8 147.9 80.0 
13. $H 4.0E-05 6 1.500E+05 23 1.1506+06 0.26 10.0 85.3 39.3 
14. SR 4.0e-05 36 9.0005+05 81 4.0505+06 0.44 35.3 144.6 29.7 
15. SR 2.0E-05 19 9.500e+05 42 4.2005+06 0.45 36.7 147.2 41.2 
16. SA 2.0e .. 05 3 1.500E+05 8 8.0ooe+05 0.38 7.0 122.2 82.9 
17. SA 2.0e .. 05 19 9.500E+05 44 4.400E+06 0.43 38.4 140.6 . 39.1 
18. SR 4.0e .. 05 40 1.0005+06 79 3.950e+06 0.51 34.S 164.5 32.7 
19. SH 4.0E .. 05 12 3.000e+05 30 1.500e+06 0.40 13.1 130.3 44.9 
20. SH 8.0E .. 05 65 8.125E+05 147 3. 675e+06 0.44 32.1 143.9 22~3 

6.2E-04 399 6.435E ... 05 933 3.0105+06 0.43 26.3 
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! FISSION TRACKAGE DATA: I 
i 
I 

. PROJECT N1ME: SOUTH ALASKA DATE: 2/20/94 FT AGE.: 155.4 Ma 
, 

SAMPLE NU~BER: 93KAT106A LA11TUDE: Q' N UPPER CI: 174.2 Ma 
j 

LAB NUM8E~: SMU LONGITUDE; O'W LOWERCI: 138.6 Ma 
I 

REACTOR RljJN NUMBER: RR .. 12-17-93Z ELEVAnON (M); STDERR: 8.66 Ma 
j 

NEUTRON AtUX: 2.000E+15 MICROSCOPE: OLYMPUS C. COEFF: O.S'O 
! 

/I SPON TRA$KS (FLUX) 600 MAGNIACAnON: 1250 X CHIli: 77.918 19 
I 

/lIND. TRAC~ (FLUX) 4000 ROCK TYPE: Ks AVG. AGe: 158.3 Ma 
i 

NUMBER OF rRAINS: 20 MINERAL: ZIRCON STD. ERR: 12,7 

I 
, .... --......... .. -1- .......... - ........ .... .............. "" . .. .. -----... .""'---------.... - ...--_ ....... -.. -- ----.. -- "' ...... ""' ...... - ------... 

._ ... _--_. 
~REAUSeo RHO(S) RHO«() RAnO URANIUM AGE STC.OEV. 

GRAIN' !(SQ,·CM) Ns (lCMI) NI (/OMI) (NSlNI) (PPM) (MA) (MA) 
I --.......... _- .. ""i----·--.... • ... .. -------- ..... -_ ..... -.... 

-~------------ -----............ ............ , .... -.. -.. _-"""-- --...... "" .... ._-_ ......... 
1. YB.SH I 2.0e .. 05 216 1.080E+07 84 B.400E+0E! 2.57 403.2 152.0 20.7 

. 2. YB,SH 1.6E .. 05 106 E!.62SEt06 72 9.0COE+0E! 1.47 .432.0 87.5 13 •. 9 
3. B,SH ·8.0E-06 72 9.000E+06 37 9.2S0Et06 1.95 444.0 , 15.4 23.9 
4. YB,E 2.0E-OS 212 1.0S0E+07 70 7.000E+06 3.03 33S.0 178.7 25.8 
5. YB,SA 2.0E·05 184 9.200E+06 59 S.900E+Qe 3.12 263.2 183.9 28.7 
6. YB.E 1.3E-05 160 1.231E+07 40 6.154E+06 4.00 295.4 235.0 42.8 
7. B,SH 2.0E-OS 172 8.6ooE+06 83 a.300E+06 2.07 398.4 122.8 17.3 
8. YB,e 4.0E-05 20S S.2ooE+06 50 2.500E+06 4.16 120.0 244.2 39.9 
9. VB,SH 1.2E,,:,OS es. 5.417Et06 33 5.500E+06 1.97 264.0 116.8 25.5 
10. Y.SH B.OE-06 31 3.S7SE+OS 15 3. 7S0E+ 06 2.07 180.0 122.5 38.9 
1'.B.SH 2.0E-OS 131 6.550E.06 32 3.200E+06 4.09 153.6 240 •• 48.6 
12. Y.SH a.OE .. OS 65 3.2S0E+06 30 3.000E+06 2.17 144.0 128.3 28.9 
13. YB.E 8.0E-OS 47 5 .. S75E+06 12 3.000E+06 3.,92 144.0 230.2 75.1 
14. YB,SH 1.21; .. 05 107 8.917E+OS 28 4.667E+06 3.B2 224.0 224.7 48.7 
15. YB.SH 4.0E .. 05 100 2.5OOE+06 37 1.850E+06 2.70 88.8 159.7 31.5 
16. Y,SH 8.0e .. 06 32 4,OooE+06 22 5.S00Et06 1.45 264.0 88.4 24.2 

17. Y,SH 1,25·05 48 4.0005+06 29 4.633E+06 1.66 232.0 98.3 2S.5 . 

18. B.SH 2.0E-05 190 9.S00E+06 107 1.070E+07 1.78 513.6 lOS.4 13.5 

19. B,SH , .2E-OS 83. 6.917Et06 41 6.833E+06 2.02 326,0 120.0 23.5 

20. B,SH 2.0E-OS 334 1.670E+07 94 9.400E+06 3.SS 451.2 209.2 26.1 

3.SE-04 2563 7.344E+06 975 5.587E+06 2.63 268.2 
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I FISSION TRACK AGE DATA I 
PROJECT NA~E: SOUTH ALASKA DATE: 2120/94 FT AGE: 139.9 Ma 

SAMPLE NU~BER: 93KAT106B LATITUDE: Q' N UPPERCI: 160.2 Ma 

LAB NUMBER.: SMU LONGrruDE: ··W LOWERCI: 122.2 Ma 

REACTORRU~ NUMBER: RR w 12·17·93Z ELEVAnON (M): STPERR: 9.27 Ma 

NEUTRON FLUX: 1.100E.'6 MICAOSCOPE: OLYMPUS C. COEFF: 0.980 
I 

/I SPaN TRAC~ (FLUX) 600 MAGNIACAll0N: 1250 X CHI': 10,522 19 
, 

!lINO. TRACKS (FlUX) 4000 ROCK TYPE: In AVG. AGE: 141.2 Ma 

NUMBER OF $RA/NS: 20 MINERAl: APATtTE $TO. ERR: 7.3 
., 

, ,. .................... .-.., .... :-........ ---_ .. _ ............ _-_ .. 
"I"-IIIIt .... - .... ..---............ --"!!'-.. -_ ..... ------- .... _----- -----_ .. "" ... ... .......... . ........ ---

A~EAUSED RHO(S) AHO(J) RAno URANIUM AGE STD.OEV. 
GRAIN I ~SQ~ OM) Ns (l0MZ) NI (10M') (NS/NI) (PPM) (MA) (MA) 
...... -.. """"''''''' -""1-----_-.- .. ----~--- --------- r--- --.... -~- .. --......... -- ___ "!"_ .. IIIi __ ... _ ------- ... --... ., ...... ........ -... ........ -----
1. A ! a.OE~OS 37 4.625E+05 66 1. 650e+06 0,56 14.4 181.9 3.8.2 
2. SH 4.0e-05 50 1.250E+06 125 6.250E+06 0.40 54.5 130.3 aa.s . 
3. SA ! 4.oe·os 20 5.000E+05 38 1.9006+06 0.53 16.6 170.9 41.8 
4. A S.OE-05 71 a.S7SE+05 190 4.7506+06 0.S7 41 •. 5 121.8 17.8 
5. SR 4.0E~05 5 1.250E.OS 13 6. 5OOE+ 05 0.38 5.7 125.3 66.2 
6. SH i 4.0E-05 23 5.750E+05 60 3.000E+06 0.38 26.2 124.9 31.1 
7. SA I 4.0E·05 6 1.500E+05 18 9. OOOE+ 05 0.33 7.9 108.8 5".5 
8. SA 4.0E-OS 11 2.750E.Q5 24 1.2006+06 0 •• 6 10.5 149.1 54.7 
9. SA 4.0E-05 17 4.~OE+05 31 1.550E+06 0.55 13.5 , 178.0 54.3 
10. SR i S.OE-OS 6 7. 5 ooE+ 04 22 5,500E+05 0.27 4.a 89.1 41.2 
11. SA a.OE-05 28 3.500E.05 72 1.800E+OS 0.39 15.7 1:;6.7 2S.8 
12. SH s.oe-os 7 a.150E.04 19 4.150E+05 0.37 4.1 t20.1 53 •• 
13. SA 4.0E-OS 4 1.000e+os 12 6.00QE+05 0.33 5.2 108.8 63.0 
14. SR S.OE-05 S 6.250e.04 17 4.250E.05 0.29 3.7 96.1 49.1 
15, SA S.oe,,05 19 2.375E+05 39 9.750E+05 0.49 8.5 158.4 44.8 
16. SH 4.0E-OS 7 1.750E.OS 13 6.S00S+06 0.54 5.7 174.8 82.3 
17. A S.OE-05 .9 1. 125E+05 14 3.500E+05 0.64 3.1 208.2 89.4 

: 

18. SA 
, 

4.0e-05 39 9.750E+05 79 3.950E+06 0.49 34.5 160.4 32.2 
19. A S.OE-05 77 9.625E+05 153 3.S25E+06 0:50 33.4 183.5 23.9 
20. R 4.0E-05 77 1.925E+06 200 1.000E+07 0.39 87.3 125.5 17.7 

"2E-OS 518 4.466e+05 1205 2.078E.06 0.43 la.1 
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I FISSION, TRACK AGE ,DATA, I 
PROJECT NAME: SOUTH ALASKA DATE: 2120194 Ff AGE: 158.4 Ma 

i 

SAMPLE NUr~BER: 93KAT2.5A LATITUOe: .' N UPPERCI: 184.1. Ma 

LAB NUMeE~: SMU LONOmJOe: ·'W LOWERCI: 136.2 Ma 

AEACTORAUiN NUMBER: RR .. 12-17-93Z EI...EV AnON (M): smEAR: 11.6S Ma 

NEllTRON FL~X: 1.100E+,6 MICROSCOPe: OLYMPUS C.COEFF: 0.863 

/I SPON TRAC~ (FLUX) 600 MAGNIFlCAnON: 1250 x CHI2: 37.430 19 

II IND. iRAC~ (FLUX) 4000 AOCKTYPE: In ,Ava. AGE: 146.0 Ma 
I 

NUMBER OF ~RAINS: 2Q MINERAL: APATJ'1l;, SltI. ERR: 13~,9 
i 

--....... -_ ... .... ;.. ........ __ ... --- -....... ---_ .. . ........ -.. """ .... ........... -.... -..... _--- ........ ----..... ------- "'.-...... __ .. ..."""-........ ..-.. ""'-~ ... -
At

EAUSED RHO(S) RHO(1) RATIO URANIUM Aae STP.DEV. 
GRAIN' (, O. OM) Na (10M&) NI (10M&) (NIINI) (PPM) (MI.) (MAl 

I -.... ---- ---r----...... · -------... "" ... ---"-!-""-- -~..,- ..... ,,..----,.-'" ............... "" .... ---.. -...... .......... -... -'11_._"._. _1IfII ... _IfIlII_, . 
1. SH S.OE-05 48 6.000E+05 178 4.450E+06 0.27 38.8 88,,1 14.8 
2. SH 4.0E-OS 19 4,750E+05 45 2. 25QE+06 0.42 19.6 137.5 38,1 
3. R 2.0E-OS 1 5.000E+Q.4 a S.oooe+05 0.13 7.,0 41.0 43.~ 
4. SR 2.,OE·05 '2 l.000E+OS 10. 1.000E+06 0..20. 8.7 65.5 50..8 
5. SH 2.0E-C5 7 3.SooE.05 18 1.S00E+06 0.39 15.7 128.7 S6.7 
6. SH 4.0E-05 4 1.000E.OS 12 6. OOOE.+ 05 0.33 5.2 108.8 63.0 
7. SR a.oe .. os 10. 1.2So.E+05 29 7.2S0E+OS 0.34 8.3 112.5 41,5 
8. SH 4.0e-os '1 2.750E.05 32 1.600E+oe 0.34 14.0. 112.1 39.5 
9. SR 2. oe .. os 26 1.300E.06 37 3.700E.06 0..70 32.3 227.2 59.0 
to.. SH 4,o.e·o.5 6 1.S00E.05 16 B.OOOE+05 0.38 7.0. 122.2 58.8 
11. SA a.0.s-o.5 45 5.625.E+C5 64 1.6ooE+06 0..70. 14.0. 227.3 45.3 
12. SR 4.ce .. a5 16 4.000e+os 24 1.2OOE+06 0.67 10..5 215.7 70..3 
13,'SH 4.0e-os 16 4.000E.05 26 1.3OOE+06 0..62 , 1.3 199.4 64.0. 
14. SH 4.DE-OS 25 6.250e+05 40. 2. ooo.E+ 06 0.63 17.5 202.5 52.4 
15. SH : 4.0e-05 4 1.000E+OS 16 S. OOOE+ 05 0..25 7.0. 81.7 45.S 
16 .• SR 4.ce-os eo 2.000E+06 134 6.7ooE.06 0..60 58.5 193.S 28.6 
17. SH S.De-os 5 S.2.50E.04 8 2.000E+05 0.63 1.7 20.2.5 115.8 
1S.SH , 2.0e-05 2 1.CooE+05 7 7.00o.E+C5 0..29 6.1 93.3 75.0. 
19. SH I 4.0E-o.5 3 7.S0o.E+04 8 4.000E+OS 0.38 3.5 122.2 82.9 
20. SH Z.OE-OS 51 2.550E+06 70 7.000E.·06 0..73 61.1 235.4 44.5 

! 
~ 8.4E-04 381 4.S3SE+05 782 1.862E.06 0.49 16.2 

GMC Data Report No. 233 
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i FISSION TRACKAGE DATA I 
PROJECT NAME: SOUTH ALASKA DATE: 2120/94 FT AGE: 136.3 Ma 

SAMPLE NUMBER: 93KAT25A LATITUOE: el N UPPER CI: 153.1 Ma 

LAB NUMSERf SMU LONGITUOe: ·'W LOWERCI: 121.3 Ma 

REACTOR RUN NUMBER: RR-12 .. 17-93Z ELEVATION (M): STOERR: 7.76 Ma 

NElJTRON FLUX: 2.000E+15 MICROSCOPE: OLYMPUS. C. COEFF: 0.453 

/I SPON TRACKS (FLUX) 600 MAGNIFICATION: 1250 X CHI:l: 58.780 19 

/lIND. TRACK$ (flUX) 4000 ROCK TYPE: In AVG.AGE: 142.2 Ma 

NUMBER OF GRAINS: 20 MINERAL: ZIRCON STD. ERR; 9.2 
, 

..... -..... "".., .... _ .... ~_""''''' .. <0111: ... __ .. -------.-. --------- ...... __ ..... -.. ----- -- ... --,----~- ------- -.------"'" ------- _ .. _ ... __ ..... 
A~EA USED RHO(S) RHO(I) RAllO URANIUM AGE STD.PEV~ 

GRAIN II (SO. eM) Ns (/CM2) NI (ICM2) (NslNl) (PPM) (MA) (MA) 
........ _-- .... eor ... '_ ... __ .... __ ......... _ .......... ... _----- .... -.. -.... ... ... _----------- ---....... --_.-... ----..... -_ .... _---- ....... __ ... _- -.. """"' ..... ,.. . 

I 

1. YB,SR 2.46-05 100 4.167E+06 62 5.161E+06 1.61 248.0 as.a 16.0 
2. YB,SH 1.2E-05 119 9.917E+06 35 5.833E+06 3.40 28.0.0 200.3 39.5 
3. B,SH 2.06-05 130 6.5OOE+06 42 4. 200E+Q6 3.10 201.6 182.6 33.4 
4. Y,E 2.0S-05 122 6.1ooE+06 66 6.6ooE+06 1.BS 316.8 109.7 17.4 
5. Y,SH 1.2S-05 92 7.6675+06 35 5.833E+06 2.63 280.0 155.4 31.6 
6. Y,SH 1.25-05 56 4.6675+06 28 4.6675+06 2.00 224.0 118.6 27.9 
7. a,SR 1.2E-05 107 8.917S .. 06 50 8. 333E+06 2.14 400.0 126,8 22.4 
8. a,SR USE-OS . 87 5.4385+06 35 4.3155+06 2.49 210.0 147.0 30.1 
9. Y,SH 9.6S .. 06 57 5.9365+06 36 7.5005+06 1.58 360.0 94 .. 0 20.4 
10. Y,SH 1.SE-05 165 1.9316+01 53 6.6255+06 3.11 I 318.0 183.8 30.1 
11. V,E 2.0E .. 05 160 .~ .8.000E+06 43 4.300E+06 3.72(: 206.4 218.9 38.8 
12. Y,SH 1.eE-05 94 5.875E+06 76 9.5OOE ... 06 1.24 456.0 73.6 11.8 
13. Y,SH , .3E-OS 108 8.438E+06 44 6.875E+06 2.45 330.0 145.2 26.7 
14. Y,E ~tOE-05 175 8.150E .. 06 75 7.5005+06 2.33 360.0 138.1 20.0 
15. B,SH 2.0E-05 121 6.050E+06 58 5.8ooE ... 06 2.09 278.4 123.6 20.5 
le. B,SH 9.eE-06 95 9.8.96e"'06 33 6.875E ... 06 2.88 330.0 170.0 35.1 
17. YB,SH 1,2E-05 97 8.0836+06 30 5.0ooE+06 3.23 240.0 190.6 40.7 
lB. Y,SH 1.2E-05 87 7.250E+06 37 6.167E+06 2.35 296.0 139.2 28.0 
19. Y,SH 1.2E-05 80 6.667E+06 56 9.333E+06 1.43 448.0 84.9 15.3 
20. YB.SR 1.2E-05 lOS 8.750E+06 43 7.1675+08 2.44 344.0 144,5 26.9 

3.0E-04 2157 7.190E+06 937 6.247~ ... 06 2.30 299.8 

GMC Data Report No. 233 
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LASNWA IUSR/, BM/OPPLOT/DISK1/ZPS/ZPSWRK/VERSEPUT161500Y3 1 TUE NOV 16 1.155:31 1993 VERSEPU 

MS 93LCP1 .. SADDLE MTN. 
NW/-27 ·2S ·20W Seldovia Quad D8 

Datelogg~d: August 28, 1993 

Logged b¥: Morris, Doherty, Veraeput, Van Fleet, Comer, Kruegar, Turner 

Remarks: ,This seotlonrepresents the Saddle Mountain Member In the Upper Cretaceous. This section was not 
very well exposed, 

ICHNOroSs xr. J'O:tUCs 

GMC Data Report No. 233 

- SeotIon from 75' to top WIll estimated In thlckn ... and 
lithology was based. on cursory Investtgatlon up to 85', 

- 93LCP1f10: pap, TS 
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$3LCP1/10: pap, T8 

93L.CP119: pap, TS 

93L.OP1!8: PAP, TS 

\ 

Sandston. compeeltion changes from a eubarkoH ., a 
atkolle Iltharenite. . 

93L.CP117: PIP, T8 

93l.CP1!8: pap, TS 
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LEGEND 

CONTACTS 

PHV~CALSTRUCTURES 

""'" Trough Cre.a-.lral. 

93l.CP1J5: OIL. EXTRACT 

93l.CP1/1 FOR OIL. EXTRACT 

93I.CP1{2 FOR IMPREGNATED THIN SEOTI.ON, 
93l.CP1/G FOR OIL. EXTRACT. 93LCP1/4 FOR 011. 
exTRACT 

Baee of eectlon statts right above creek. 

.... Horizontal Lamlnatl.onl 

1021182 



LASNWA IU$R/I6MtDPPLOT/O~SK1/ZPS/ZPSWRK/VERSEPUT1615015S 1 TUE NOV 1& 1&156109 1993 

MS 93LCP2 • SHELTER CREEK • SADDLE MTN MBR 
NE/· 2·28 ·21W SELDOVIA QUAD D8 

, . 

Date I~gged: AUGUST 28, 1993 

Logged by: MORRIS, COMER, VAN FLEET 
Rema~ks: RECON SecnoN. 

ICliNOJ'ossn, roJU(s 

~ . 
, ! 

IJERSEPU 

- UNCONFORMITY: Cretat:eoull/Tertlary boundry. 

- Scoured 

.<'<\ Ripples 

•••• Pebbles/Granules 
• 

• So«tlered Pebbles 

- 93LCP2/1: P&P, TS 

931.CP2j2: PALeo 

Bet. of MCtIon OCCUI'I 6' a.bQve top of Naknek Pm. 

LEGEND 

UTHCLOOY 

_Clayey alit II grain IUppor1ed 

CONTACTS 

--Inclined 

PHYSICAL Sll'lUC'TUAES 

""'" Trough Cross-strat, .1\4 rools 

U'1'HOl.OOIC ACCESSORIES 

....... Rip Up Clasts ••••• COil Fragments 

\ . 

GMC Data Report No_ 233 103/182 



-• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

_~3~.' '.~" 9~IO~PLOTIOISKLIZPSIZPSU~KIV~R5EPUT1Y1005YJl rUE DEC lY 11.14.35 1993 VERSE~U 

93KAT10,11,13 • Cr.t.C.OU8, K.ml.h.k Hili. 
NW ·28 ·15S·28W St.rt of .. cllon 

D.le logg~d: August 9, 1993 

t.ogged by: 13, V.~Koot.n, S, Krueger, F\. Kulland 

Remllri<s: :KaguYl\k and H.rend.en Formallon., N-S dralnag' 4 mil .. wt.t 01 Oougl •• River, 

GMC Data Report No_ 233 

- I13f(ATI3C-l VIIIY lin. grolnod ", _. well "",,, .. ted, 
",yh.,d, 
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93MT1»' 

"KAT10S" Finogroinod Ilhlo .. 

PAULT ", ... IOdSl! par.HIlIO d( ..... 

- eaKANoo.1 c ..... IIoddod,IIIWI,,--... ... "
llopo"" 011\ be...ay .. Iolod, LI;rMII ~ 
..... d, 

- ~T10E·1 C_bodddodH,MUrHnIilllloMlld, .om. Q'OU bectt. 
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- &3KATI0E·l CIOII bod<kltd II." II..., II1hIcMnd. 
10m. ctOf.' bed •. 

I131("TIOCI·l ,-!~ry"8,""IthIo ... JNdtIy~ 
browlI/lan. 

- Q31<AT10H·l mud._ 

- T11101< H<lUIII .. wItI.."dy .uti""'."" tI, ..... aM 
mud.lon. nHl' tho "II. Qworall un" fIt10l upward •. 

~ . 
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- t3KAT100J.1 'IF groll1od sa, _KMl-. 
ommoo ... ..., 010"",,', .. 001< _Moo (U. 
CamponIIII.1. ...... IItohIlon). 

- a3KATlOI..1 ...... ;roIntd.mod ........... __ 

..... 1IoM, _~~"",~1IIId<. 

- t3KIo.TIOIoI·1 OUortI_""'lrt..- p.,.", 
IInHIIon uee.1aod _ 1371. 
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LEGEND 

D~ 
~ SILT (SILTSTONE I .. nll\' ,III 

~TONE 
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- 83KATlO"·1 P'Inf gnoInod, MocIora~"" oorIId NiNo ,and.,.." _ 0\0.$0\(0 qwflll:, 4' Ihlcll. 

- II3l<ATiO ... ·, ClItIIU _I ~ IllIlndtlDnl. Pri\G 
"n .. 1ion I128E.1oId _113711. 

- m<ATUA·a 
"- 1'1oII1IYen.w~ II, oIw1nolfllllnt, __ ~"'" lind, 

\.

_q1lll1Z.'UI __ IIII1 ...... 

031<ATll ... ·6 

- 031<AnlBoS,4 

."""* 
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LASNWA IU IIBM/DPPLOT/DISK1/ZPS/ZPSWRK/VERSEPUT1&12S121 1 TUE NOV 16. lY,52'33 1993 VERSEPU 

Measured Section 93KAT101 • S. Fork Kamlshak River 

Date ged: August 7, 1993 

Logge, by: Morr.is, Verseput, Hebertson 

IN SIZE 
. cobble B F S 

. pebble I E 0 
0 E R ~,".n"l' T T T 

. ! sand U I 
m v silt R N ~,:idrclay B G 

:- 290 
! 

2.80 

270 

260 
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Mt. Katmal 01 Quad 

ICIiNOrOSSI14 

I¥IJ r I~ :t: 1r:1~ 
r 

FORMS 

r~I~~ r 1-" 
r 

-- Sample 93KAT1010·1 wu taken from sand channels that 
""\ QCOUr approxlm8t$ly 40' above measured flection. 
\. Q3KAT1010·1: P&P, TS . 
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-- Angular unc:onformlty. 

- Slumped edat and mdst In a pebbly mdst matrix. 

- 93KAT1019·S ·PALEO 

9SKAT1016·2· P&P,TS 

Contact: Abrupt change In sedimentary faeles lI&IIemblage. 

- 93KAT101B·1· PALEO 

- Fossil~erous Sediments: The fossil content is primarily 
composed of inoceramu8 fragments. 
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':::: SAN,OSTONE 

::;::; $hatf sand 

t~m SIL T/SIL TSTONE 

- Sharp 

~ Graded Bedding 

I SHALE,lMUDSTONE 

5andy shale 

matrix 6U pported 

LEGEND 

l1THO.OOY 

CONTACTS 

- Fossiliferous Sediments: Tll6loSSIl coman! IS pnmsnly 
composed of inoceramus !tagmsnla, 

Pebbly Sandstone 

FOIII. sandy siltstone 

Foss. Silty Mudstone 

• FOSS. CALC. SAND 

Duntltled 

-- Scoured lUIS ... Bioturbated ---- Uncertain 

PHYSICAL SmUCTURES 

"i!!i:. Horizontal Laminations 

'2... Soft sedlmont fold 

___ Scour 
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SHALE/MUDSTONE 

sandy shale 

ml\lr!~ su pported 

LEGEND 

OONTACTS 

Pebbly Sandstone 

Foss. sandy siltStone 

Foss. smy Mutlstone 

II FOSS. C. ALC. SAND o untilled 

I 
- Sh~rp 

I 
-- Scoured IfftflU Bioturbated ---- Uncertain 

...-(\ Ripples 

i 0 r~ded Bedding 
i . 

Rl~ Up Clasts 

c:::. PI4nolites 
I 

Rhizocorallium 

Te!chlchnus 

e MollUSCS (undl!1erentlated) 
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PHYSICAl. STRUC'TURES 

.... Horizontal Laminations 

'2.. SoH sediment fold 

Uil1OLOOIC ACCESSORIES 

....,.. Wood Fragments 

ICHNOFOSSILS 

<= Palaeophycus 

Ell Chondrites 

1M Helmlnthopsls 

cD Cephalopods 

FOSSILS 

~ Scour 

~ Ophlomorpha 

~ Terebeillna 

~ Teredolltes 
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LASNWA /UR/le~/DPPLOT/DISK1/ZPS/ZPSWRK/VERSEPUTlb12S53Y 1 rUE NOV 1& 15:00:18 1993 VERSEPU 

93KAT102-Kaguyak Fm 
AFOGNAK 05 QUAD 

Date I\:>gged: August 9,1993 
I 

Logge~ by: Morris, Verseput, Kulland, and Hebertson 

Remarks: 

Gl<!A IN SIZE 

ICHNOFOSSIL FORKS 

- 93KAT1020·1: PALEO 
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- 93KAT102C·1: PAL.EO 

- 93KA T1020·2: TS 
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- Crossed fault and repeated section. 
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30 

- Crossed fault and repeated ,ecUon, 

20 

- 93KAT102A·2: PALEO 

10 

- 93KAT102M: P&P,TS 

o 

LEGEND 

UTHC1.CXl'f 

\ji:iil S_T~' 
~~~~~ SILT/$ILTSTONE 

III fi Tuffaceous I18ndstone III Slumped Interval 

CONTACTS 

- Sco~red .,u,.,. Bioturbated -- Faulted 

~ Ripples 

, .... , Rip I;Jp Clasts 

c::II Planolites 

IS Chondrites 

tim Zoophycos 

_ Inoceramas 

GMC Data Report No. 233 

PHYSICAL STRUCnJAES 

..... Horl:/:ontal Laminations 

L.ITHOI...OOIC ACCESSORIES 

ICHNOFOSSILS 

= PaIBeophycus 

~ TerebelllnB 

1M Helmlnthopsls 

FOSSILS 

~ Graded Baddlnl1 

* AsterosomB 

a relchlchnua 
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LASNWA IUSR/IBM/DPPLDT/DISK1/ZPS/ZPSWRK/VERSEPUT161259Y7 1 rUE NOV 16 15106,53 1993 VERSEPU 

Measured Section 93KAT103 • Twin Glaciers 
AFOGNAK 06 QUAD 

Da~e logged: August 11, 1993 51 "/~"'IS ".I'? 

Logged by: Morris, Verseput, Kulland, Hebertson 

Remarks: This section starts in the Naknek, goes through the Herendeen (the lower portion maybe 
Staniukovlch Fm. , waiting on paleo results If anything oonoluslve), 

GRAIN SIZE 

III ;,e~, i I N' • vem vr=silt R G 
• f 11111 relay B 

ICaNOrOSSIL FORMS 

- Aprroxlmn\ely 150' of siltstone to top of Herendeen Fm, 
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93KAT103E·2: PALEO 

93KATtOSE.1: P&'P,TS 

- Contact: Scoured irregular surface 'c. 
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- 93KAT103D·1: PALEO 
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- 93KAT1030·1: PALEO 

- Gradational lithofacies transition 
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9SKAT103B·1: PALEO 

Contact: Markad by Belamlnlte lag and Glollitung 
lohnolacias, 
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40 

1\,oiIH1VIQI."'tJlr;,. 

- Intraformational C;I: Consfll of fnooeramu rich oeJcantnl 
d.taln a edit malrlx. 

- Glosslfungltes surface 

- 93KAT103A·2: P&P,TS 

ANGULAR UNCONFORMITY: TOP NAKNEK 

93KAT103A·1: PiP,TS 

, 
I. 
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sandy shale 

malrlX lIupported 

,"",,, Bioturbated 

LEGEND 

LJTHa..OOV 

CONTACTS 

Fosa. landy slnstone 

FOSI, Silty Mudstone 

Uncertain 

PHYSICAL STRUCruRES 

I..V Trough Cross-stral. 

...err Reactivation Surface 

I Toft ..... , 'M""M 
Fall. Sf/Islone 

..... HorIZontal Laminations 

~ Tbc 
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20 

;0 

o 

LEGEND 

UTHa..OQY 

sandy shale 

matrix suppe>rted 

Foss. sandy sl~slone 

Fe>18. Silty MUdstone 

CONTIICTS 

fU"", Bioturbated Ul1coltalll 

PHY~CALSTRUCTURES 

'-6 Trough Cross-slra!. 

4IIfJZ' Reactivation Surface 

LIT1iOlOGlC ACCESSORIES 

IT'"""'" .. -Foss. SlIl&tonl'l 

.... Horizontal Laminations 

~ Tbo 

........ Rip Up Claats - • • 0- Coal Fragments 

ICHNOFOSSILS 

c::III Planolites 

~ Thalaaainoidea 

6 Telchlchnus 

FOSSILS 

c:::: Belemlnltes 

= Palaeophycua 

1£1 Chondrites 

m:a: Zoophycos 

e Buchla 

137/182 



~ASNWA rUSRJIBM/DPPLOT/OISK1/ZPS/ZPSWRK/VERSEPUT1&1302YY 1 TUE NOV 16 15:15:~8 1993 VER5EPU 

MS93KAT104 .. Hallo Glacier -Kaguyak Fm 

Date logg,ed: August 16, 1$)93 

Logged by: Morris, Verseput, Van Fleet, Kulland, Comer 

Remarks: . Section Intruded by numerous dikes and sills. 

GR..1\IN SIZE 

MT. Katmal B·1 Quad 

cobble B F S ICHNOroSSlt. PORMS I E 0 
~~~l' 0 !! R . granule T T l' --c:::: sand U I 

f· si It R N 

111ft rl rol" B G 
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1~1~lill 1~lr 
I ~ 

I~I~IE t 
r: 
I~ I( r 

W~I~ I~I~ 
Ie 

- Approximately 700' of similar elltstQne overlies this .. etlon. 
At approximately 300' aboVe thlll aaetlon are two sand.ton. 
packag ... Th. p~ ••• r. 10·20' 111101< and oompo .. d of 
thln·medbeddod, fine grained Ta, Tabo, and Tab turbidites. 
S ..... ral.amplea were taken: 
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- 93KAT1 04B·~ PALEO 
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~t~tH SILT/SILTSTONE 

- 93KAT104A-1 PALEO 

LEGEND 

UTHO..03Y 

f~~n sandy sIn It±~ Tuffaceous landstone 

CONTACTS 

PHYSICAL STRUCTURES 
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" .... H Bioturbated 

"SE:. .Horltontel Laminations 

'vId Wood Fragments 

<:::II Planolites 

~ Telchichnus 

~ Inoceramas 

GMC Data Report No. 233 

- 93KAT104A·1 PALEO 

LEGEND 

~t~~~ SILT/Silo TSTONE I$t~ Tu"aceou~ aandatone 

CONTACTS 

PHYSICAl. S'mUCTURES 

UTHOLOOIC ACCE~iES 

ICHNOFOSSILS 

e Chondrites ~ Teretlelllna 

WI Helmlnlhopsls 

FOSSILS 
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LASNWA IUSRfIBU/DPPLOr/DISK1/ZPS/ZPSWRK/VERSEPUT16130456 1 rUE NOV 16 15:23:32 1993 VERSEPU 

MS93KAT105 . PedmarBeach - Pedmar and Kaguyak Fm 
Mt. Katmal A3 Quad 

Date logged: August 17, 1993 /+IE/ .. 1.J"/SJ·tf 
Logged by: Morris, Verseput, Cucci and Van Fleet 

Remarks: .This section Is a detailed look at the section done in 1991.. Age diagnostic samples from the 1991 
program have been inoorporated into this section. 

ICKNOrOSSIL FORM:$ 
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30 

- Slumped mdst and pebbly mdst. 
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• • 520 • • • • • • - 93KAT6C·5:P&P,TS • •• • • 510 

• • • • • • 1-• • 600 

• • • • • • • • • 490 • • • • • • • • • • 480 

• - 93KATBC4:PALEO • • • • • • • • 70 • • • • • - The conglomerates are not laterally continuous. 

• • • • • • • • -
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93KAT6B·1: P&?,TS? 

Interval 436·44/3 Ie ,lumped Interbedded sdlt and sl 
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- Inb!Jrva( 3790392' Ie slumped siltstones, 

- Interval 320-347' is slumped bedded sand.ton .. , 
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11111111 

-260 

Ilfftil 

IIIfti 

~220 
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170 

- Faulted Zon •• toe! disturbed to measure, MIssing 
approximately 5-10' of Hctlon. 

- 91 KA T1 01/215: (UMBOSPOAITES) L,CAMPANIAN 

- 91 KAT1 011206: CAMPANIANI MAESTRICHTIAN 

- 91KAT101/202: L.CAMPANIAN/E. MAESTRICHTl,41 
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90 

60 

70 

60 

50 

40 

91 KA T1 01 (223:CAMPAN IAN/MAESTRICHTIAN 

CAMPANIAN 

The sdatbeda from B2·BS' are lenticular. 

- The Interbedded ads! and cgl occur within 8 10' dees: 
erosional channel. 

- A sandstcne dike occurs laterally to the line 01 sactio 

.-'-'I...a-l,...l..l ......... ""_~""" ___________ ._._, ' .... ,' '.-__ ••• _ .. ____ ._ .. _ 
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, I •• , \ • , 

• • , , I I • ,0' , ....... , .. 

• • • • • • • I • ~ , • , f • , • I I , 

::::::it.«':<::::::: 
,.,1, '.'~' :ttl .. ,. ,,"j 

~""':::::::~;~:::~': 

~
:::: SANDSTONE 

::'~'::- silty send ... 
~:;:; shaly sand 

-Scoullld 

-- Ripples 

i Graded Bedding 

~ Swaley X-strala 

~ Tbe 

.... PebblHIGranulu -----_ ... , ...•. __ .. 
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40 

30 

20 

10 

o 

LEGEND 

UTHOLCGY 

I~~r T,SIL T,TONe 
:~:~: sandy silt 

-:-: clayey silt 

CONTACTS 

" .... ,. Blotu rb ated 

- A 611ndslone dike occure Illtarnily to the liMO! meetlon 

91KAT101/219: SENONIAN 

SENONIAN 

91 KAT1011218:ALBIAN (LUNATADINIUM) 

- 91KAT1011217:ALBIAN (LUNATADINIUM) 

SHAlE/MUDSTONE 

matrtx supported 

grain supponed 

Uncerlaln 

TuNaceous sandstone 

Slumped Inlerval 

Volcaniclastic Sedlmenl 

PHYSICAl. S'mUCnJRES 

'-6 Trough Cross-8lral. 

.tIJZ' Reactl ..... tlon Sur1ace 

Honzontal Stratallcation 

UTHOLCGIC ACCESSORIES 

........ Rip Up Claata 
• 

"I!I:. Horizontal Laminations 

~ Soft &edlment fold 

~ Tbcd 

-. -.. Coal Fragments 
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20 

10 

o 

~~f~~ .:.:.z '.:';' silty sand , . , 
;:<; ahaJy ~and 

~ SCOured 

~ Ripples 

; (3raded Bedding 

~ Swaley X·strala 
~ Tbc .......-

~.oo Pebbl~IGranules 

'Wd Wood Fragments 

0 Skolithos 
g Ophlomorpha 

~ Terebelllne 

1M. Helmlnthopsls 

e Molluscs (undillerentiated) 
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LEGEND 

UTHOLOClY 

CONTACTS 

91 KA T1 01/219: SENONIAN 

SENONIAN 

91 KA T1 01/21 a:ALBIAN (LUNAT ADINIUM) 

- 91KAT101/217:ALBIAN (LUNATADINIUM) 

SHALE/MUOSTONE 

matrIX luppQrted 

grain supported 

Tuffe~oua sel\ds.lone 

Slumped Interval 

VQlcenlQlaetic Sediment 

flUUU BIOturbated - ...... Uncertain 

PHVSICAI. STRUC1lJRE.S 

'"<.; Trough Cross·slnlt. 

<III'ZZ" Reactivation Surfaoe 

Horizontal StratallcatiCln 

LlTtiOLOO.1C ACCESSORIES 

......... Rip Up Clasts 
• 

.. Scattered Pebbles 

ICHNOFOSSILS 

c:a Planolites 

~ Thalasslnoides 

~ Telchlohnuc 

@ Cephalopods 

FOSSILS 

,.., Horizontal Lamination!! 

"2.. Solt sadlment told 

gm Tbcd 

••••• CClal Fragments 

CD Palaeophyous 

a Chondrites 

am: ZoophyCOI 

~ InClceremes 

158/182 



LASNWA IU5R/IeM/DPPLOT/DISK1/ZP5/ZP5WRKIVERSEPUT161Y3512 1 rUE NOV t& 16:38:50 1993 VERSEPU 

MS93KAT106 .. DOUGLAS RIVER ISLAND - NAKNEK/CRETACEOUS 
ILIAMNA A·3 QUAD 

Date logg~d: August 23, 1993 

Logged by: MORRIS, VERSEF'UT, COMER, VAN FLEET 
Remarks: GET ME OFF THIS BOATIlIlIHI 
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ICRNO'OSSlL FORMS 

I~ 
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From 270' to top of section Ie a reCXln due to the steepness 
of snow shoot 

93KAT106A-2: P&P,TS; 93KAT106A·3: FISSION TRACK 
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93KAT10SC·S: MACRO 

93KAT106C·1: P&.Ft, TS 

93KAT106C·2: MACRO 

9SKAT106M: pap, TS 

UNCONFORMITY: Erosional channels locally flhd with 
fQ8slllferOuGpebbly sandstone •• 
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LASNWA IUSR/IBM/DPPLOT/DISK1/ZPS/ZPSWRK/VERSEPUT161Y3725 1 TUt NOV 16 1&:Y3137 1993 VERSEPU 

Date logged: August· 24, 1993 

L.ogged by: Morris, Verseput, Van Fleet, Comer 

Datum elevation: 0.00 1t 

MS 93KAT109 • 
Mt. Katmal Quad C1 

Remarks: Reconsectlon through the Herendeen Fm. The purpose was to just to. identify the facies. 
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- 93KAT109A-1: pap, TS 

- FoHlls In the foeeKlfll'CIUI aedlmenta are primarily 
Inooeramu fraamenta. 
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LEGEND 

UTHOLOOY 

- Fossils I" Itte fas,Hlferou8 sediments are primarily 
Inooeramu fragments. 

- Section starts Just above top of Naknek Fm. 

FoslliHerous sandstone 
r;';';1 IfiXI Tuttaceous sandstone 1#~5 Volcanic Intrusion 

Foss. sandy siltstone 

CONTACTS 

---- Uncenaln 

PHYSICAL S'mUCTURES 

""ii5&. Horizontal Laminations ~ Swaley X·strata 

c::a Planolltea D Chondrites 
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LASNWA /USR/IBM/DPP~OT/DISK1(ZPS/ZPSWRK/VERSEPUT1&IY3922 1 TUE NOV 16 161ij6.50 1993 VERSfPU 

MS 93KAT110 • AKUMVARIK BAY 
L---------------------~~!!!! ~1_L_IA_M_N_A __ A __ 3Q_U_A_D ______________________ ~ 

Date logged: August 24, 1993 

Logged by: Morris, Verseput, Comer, Van Fleet 

Remarks: Reco" section In the mapped Kaguyak Fm (7) however this unit may be the Stanuikovich Fm based 
on Suehla age. 
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Inlarval. 2.6-25': Laterally thle expands to over 100' 1I1On; In 
till erollional channel cut. 'U,IlCUry Car" size bouldm occur In 
this lataral section. 
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MS 93KAT111 • GLACIAL LAKE 
nEt- 9·1 SS·26W AFOGNAK QUAD 05 

Date logged: August 24, 199.3 

Logged by: MORRIS, VERSEPUT, VAN FLEET, COMER'. 

Remarks: Recon section of the upper Kaguyak Fmby the Ms93KAT102 section by the Douglas River, 
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Thill 6ectlon consists of a Iltharenlte composed primarily of 
volcaniclastic: grains. 
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- Th~ aeotlon 8trallgraphloally occurs 30().4()0' abo¥alha top 
of "&ellon MS93KAT102. 
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